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[TOACHUTEJIbHAA 3AIIMCKA

Paboyas mporpamMma Mo MareMarhke i OOydYalomuXcs C 3aJePKKOM TMCUXHUYECKOTO
pasButusa (manee — 3IIP) Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHMs MMOATOTOBJIECHA HA OCHOBE
denepallbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIFHOTO CTaHAapTa OCHOBHOTO OOIIETro 0O0pa3oBaHUS
(ITpukaz Munnpocsemennss Poccun ot 31.05.2021 1. Ne 287) (manee — DdI'OC 0O0O0),
aJIaTUPOBAHHON  00pa30BaTeNbHON  MpPOTpaMMbl  OCHOBHOTO  00mIero  oOpa3oBaHHS IS
00y4YaromMxcsi C OrpaHUYCHHBIMU BO3MOXHOCTSAMU 3710pOBbsi, DenepanbHoil paboueld mporpaMMbl
OCHOBHOTO o0miero oOpa3oBanusi 1o ydeOHOMYy mpenMery «Maremaruka», DenepanbHOU
MPOrpaMMbl BOCHHUTAHMS, C YYETOM paclpeieNieHHBIX MO KjaccaMm MHpoBepsieMbIX TpeOOBaHMM K
pesynbratam ocBoeHust DenepanbHON aanTUPOBAHHONW 00pa30BaTebHOM MPOrPaMMbl OCHOBHOTO
oOmiero oOpa3zoBaHusl Uid OOy4aroOLUXCA C 3aJEP>KKOM IMCUXUYECKOro pas3BuTHs. B paboueit
rporpaMMe yuTeHbI HJeH U TMookKeHHs: KoHuenuuu pa3BUTHS MaTeMaTHuyecKoro oOpa3oBaHUS B
Poccuiickont denepanuu.

OO0mas xapaktepucTuka y4eOHoro npeamera «MaremaTuka»

VYuebHblil npeamer «MaremaThka» BXOOUT B IpeIMETHYIO oOnacTh «MaremaTtuka u
uHpopmatuka»y. OH CIOCOOCTBYET pPAa3BUTHUIO BBIYHCIUTEIBHONH KYJABTYpHl M JIOTUYECKOTO
MBILIUIEHUS,, (OPMUPOBAHUIO YMEHMsI IOJIb30BaTbCs aJIrOPUTMaMH, a TaKKe HMPUOOPETEHUIO
MIPaKTUYECKUX HABBIKOB, HEOOXOAMMBIX B MOBCEIHEBHOM kU3HU oOyudaromuxcs ¢ 3I1P. YueOHbiii
IIpeMET pa3BUBACT MbIIIJICHUE, IPOCTPAHCTBEHHOE BOOOpaXKeHHe, (PYHKIIMOHAIBHYIO IPaMOTHOCTb,
YMEHUS BOCHPHUHUMATh M KPUTUYECKH aHAJIM3UPOBaTh HMH(OpMAIHMIO, TPEACTABICHHYIO B
pa3nuyHbIX (opMax.

OOyueHne mareMaTuke 1aéT BO3MOXHOCTb pa3BuBaTh y oOywatoniuxcsi ¢ 3IIP Tounyto,
palMoHaNbHYI0 M WH(GOPMATHUBHYIO pedb, YMEHHE OTOMpaTh Hamboyiee TMOIXOJSIIUE S3BIKOBBIE,
CUMBOJIMYECKHE, TIpaduyueckue CpeacTBa JUIsl BBIPAKEHUS CYXKJIEHUH M HaBIHOTO HX
IIPENICTABIICHMUS.

Heo0xonuMbpIM KOMIIOHEHTOM 00111l KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS o01Iee
3HAKOMCTBO C METOJAaMHU IO3HAHHS JEHCTBUTEIBHOCTH, NMPENCTABICHUE O NPEAMETE U METOAAX
MaTeMaTHK{, WX OTIMYUN OT METONOB JpPYTUX €CTECTBEHHBIX W TyMaHUTApHBIX HayK, 00
0COOEHHOCTSIX NMPUMEHEHUs MaTeMaTHKHU JUIS pEIleHUs] Hay4YHbIX M NPUKIAJHBIX 3a1ad. Takum
o0Opa3oM, mMaremarnyeckoe oOpa3oBaHHE BHOCUT CBOW BKJaJ B (hopMupoBaHHE OOIIEH KyIbTYpbl
4eJI0BEKa.

W3yuyeHne mareMaTWKd TakKe CIIOCOOCTBYET 3CTETUYECKOMY BOCHHUTAHHIO YEJIOBEKa,
MTOHMMAHHIO KPacoThl M U3AILIECTBA MATEMAaTHUYECKUX PACCYKIECHHUM, BOCIIPUATUIO TEOMETPUUECKHUX
($bopM, YCBOEHHIO UAEU CUMMETPHH.

[Tporpamma oTpaxkaeT cojepxaHue o0ydeHus npeaMery «MaTemaTuka» ¢ y4eToM 0COOBIX
oOpa3oBarenbHBIX TOTpeOHOCTEeH oOydarommxcs ¢ 3[IP. OnageHue ydeOHBIM TPEAMETOM
«MartemaTHKay IpeCTaBIsSeT ONPEAEICHHYIO CI0XKHOCTh I yyamuxces ¢ 3I1P. YV oOyyaromuxcs ¢
3I1P nauOoisiee BbIpaKeHbl OTCTABaHUS B PA3BUTUHU CIIOBECHO-JOTMYECKHX (HOPM MBIIIICHHUS,
MO3TOMY aOCTpaKTHBIE W OTBJICYEHHBIE KAaTErOpUU UM TPYIHOJAOCTYNHBL. B Toxe Bpems mpu
CHeluaJbHOM OOydeHUH oOydJaromuecs MOTYT BBINOJHATh 3aJaHus 1o anroputMmy. OHu
BOCIIPUMMYMBBI K ITOMOIIY, MOTYT BBIIOJHUTh IEPEHOC HAa AHAJOTMYHOE 33JaHHE YCBOECHHOI'O
criocoba pemtenusi. CHUKEHHE Pa3BUTHS MBICIUTENbHBIX ONEpalii U 3aMeJUIEHHOE CTaHOBJIEHUE
JIOTHYECKUX JEHCTBUH NPUBOAAT K HEJOCTATOUYHOM OCMBICIEHHOCTH COBEPIIAEMBIX YYEOHBIX
neiictBuil. Y oOydaromuxcsi 3aTpyIHEHbl CUYETHBIE BBIUMCICHMS, NPOU3BOAMMBIE B yMme. B
MUCHMEHHBIX BHIYMCIEHUSIX OHU MOTYT IPOITYCKaTh OJIMH U3 IPOMEKYTOUHBIX maroB. [Tpu padote ¢
YKMCJIOBBIMUA BBIPAKCHUSIMH, BBIYMCICHUEM HUX 3HAYEHUS MOTYT HE YIEP)KMBATh IPaBUIIbHBIN
nopsok aercTBuid. Ilpu ympomenun, npeobpazoBanuu BelpakeHui yuamuecs: ¢ 3[1P ne moryr
CaMOCTOSITEJILHO MPUHATH PEIIEHUE O MOCIECA0BATEIbHOCTHY BBIIIOJHEHUS AelcTBUI. KOHKPETHOCTD
MBIIIJIEHHS OCJIOKHSET YCBOCHHS HaBblKa PELLIEHUS] YPaBHEHUI, HEPAaBEHCTB, CUCTEMbI YPaBHEHHUH.
Nm ManmomocTymnmHO coBepIieHue 00paTUMBIX ONEpaIlHii.



Huzkuii ypoBeHb pa3BUTHSI JIOTMYECKHUX OIeEpaluii, HeI0oCcTaTOYHas O0O0O0OIIEHHOCTh
MBILIUIEHUS 3aTPYJHSIOT M3ydeHHe TeMbl «DYHKUMU»: HpU ONpeAeiaeHUU (YHKIHOHATIBHON
3aBUCUMOCTH, TIpM ONUCAaHUM TrpadUYecKOd  CUTyallMd, HWCHOJIb3yd TI'E€OMETPHUYECKUM,
anreOpandyeckuii, (QpyHKUMOHANbHBIM s3bIkM. Hepenko ydamuecs He BUAAT Pa3HULBl MEXAY
o0acTeio onpenencHust GyHKINUU U 00JIaCThIO 3HAYCHUH.

Pemenue 3agau conpspkeHO € TPYAHOCTAMH O(QOPMIICHHSI KPaTKOM 3alucH, MpPOBEICHHS
aHaJM3a yCIOBUS 3a]1auu, BeIAeNIeHH cyliecTBeHHoro. Obyuatonmecs ¢ 3I1P 3aTpyaHstoTcs crienarh
YMO3aKIIIOYEHHE OT OOILEro K 4aCTHOMY, HEPEAKO BBIOMPAIOT HEPALMOHAJIbHBIE CLIOCOOBI PELICHHUS,
MHOTJa OIPaHNYMBAIOTCS MAHUITYJIALUAMY C YUCIAMHU.

[lpy wu3ydeHun reoMeTpuyeckoro marepuana oOydvarommuecs ¢ 3IIP crankuBaroTcs c
TPYAHOCTBIO J€JIaTh JIOTUYECKUE BBIBOJBI, CTPOUTH IOCIIENOBATEIbHbIE paccykaeHus. Herpounsle
3HAHUS OCHOBHBIX TEOPEM I'€OMETPUHU MPHUBOIUT K OMIMOKAM B PELIEHUH I'€OMETPUUYECKUX 3ajad.
OOyuaronyecss MOTYT IOJMEHUTh (OpPMYIly, HENpaBWIBHO IPUMEHHUTh TeopeMy. K cepbe3HbIM
omrOKaM B peLICHUH 33/1a4 IPUBOJIAT HEAOCTATOUHO PAa3BUTHIE MPOCTPAHCTBEHHBIEC IPECTABICHHUS.
VM CIIO’)KHO BBINOJIHUTH YEPTEK K YCIOBMIO, B NMHCbMEHHbIX pabOTax OHM HE MOTYT MPHUBECTH
OOBSICHEHHUE K YEPTEKY.

To4YHOCTH 3alIOMUHAHUS U BOCHPOM3BEIEHUS y4eOHOro Marepuana CHHUXKEHbI IO MPHYHUHE
cI1a00CTH MHECTHYECKOM IeATENIbHOCTH, Cy)KeHus1 o0bema mamsatu. O0yuatoniumces ¢ 3I1P tpebyetcs
Oosbllle BpPEeMEHUM Ha 3aKpelUIeHHe MaTepuajia, akTyalu3alus 3HaHUW 10 omope IpH
BOCIIPOU3BE/ICHUU.

Jlis mpeoionenus TpyAHOCTEN B M3y4eHUH yueOHOro npeamera «MaremaThka» Heo0Xoquma
ajanTanus o0beMa U XxapakTepa yaeOHOTro MaTepralia K T03HaBaTeIbHBIM BO3MOXKHOCTSIM YYaIIIXCsl
c 3IIP. Cnenyer yueOHbIM Marepuan IMpPENOJHOCUTh HEOONBIIMMM MOPLHUAMH, YCIOXKHSS €ro
IIOCTENIEHHO, M3BICKUBATh CIIOCOOBI aJanTalliyd TPYAHBIX 3aJaHUN, HEKOTOPbIE TEMbI JaBaTh Kak
03HAaKOMMTEJIbHBIE; MCKIIOYaTh OTACIBHBIE TPYIHBIE J0KA3aTENIbCTBA; TEOPETUYECKUN MaTepual
PEKOMEHYeTCsl M3ydaThb B IIPOLECCE MPAKTUYECKOM JEATENbHOCTH 10 PELIEHUI0 3aj]ad.
Opranndeckoe €QMHCTBO IPAKTUYECKOM M YMCTBEHHOM [EATENBHOCTH YYAIUXCSA Ha YpOKax
MaTEeMaTHKU CIIOCOOCTBYIOT MPOYHOMY U CO3HATEIHLHOMY YCBOEHHIO Oa3UCHBIX MaTeMaTHUYECKHX
3HAHUN U YMEHUU.

Henn u 3aga4n u3ydyeHusi yaeOHoro npeamera «MaremaTuka»

[TpropuTeTHBIMH LIETIMU O0yUEHHUSI MaTeMaTHKe B 5—9 kiaccax sSBISIOTCA:

* (opmMupOoBaHHME  IIEHTPAJbHBIX  MaTeMaTHMYeCKUX  MOHATUH  (YUCIIO,  BEIWYMHA,
reoMeTpuyeckass (¢urypa, TIepeMeHHas, BEPOATHOCTb, (YHKIHUSA), OOECIEUNBAIOIINX
IIPEEMCTBEHHOCTD U NEPCIIEKTUBHOCTh MaTeMaTu4eckoro oopasosanus odyyatonuxcs ¢ 3I1P;

= noxasenaeHue oOyyaromuxcs ¢ 3[1P Ha 1ocTymHOM A1 HUX YpPOBHE K OCO3HAHMIO B3aUMOCBS3U
MaTeMaTUK{ U OKPYXaloIllero Mupa, MIOHMMaHHUEe MAaTeMaTUKH KaK 4acTH OOLIEH KyIbTyphl
YeJI0BEUECTBA;

" pa3BUTHE MHTEUIEKTYaJIbHBIX M TBOpPUYECKUX crocoOHocTelt oOyuatomuxcs ¢ 3IIP,
MO3HABATE€JIbHOW AaKTHUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHUH, KPUTHUYHOCTH MBILIUICHUS,
MHTEpPECa K U3YYEHHUIO MAaTEMaTHKU;

* (QopmupoBaHHe (QYHKIHMOHAIBHOM MaTeMaTHYECKOW TI'PAMOTHOCTH: YMEHHS pacro3HaBaTh
OPOSIBIICHUS] MareMaTU4eCKHX TIOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX
KU3HEHHBIX CHUTyallUsIX W TpPH M3YYEHHH JIPyTUX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEH U 3aKOHOMEpPHOCTEH, (hOpMYIHpOBaTh X Ha SI3bIKE MATEMAaTHKH U CO3]aBaTh
MaTeMaTH4eCKUe MOJENH, IPUMEHATh OCBOCHHBIN MaTeMaTHUeCKH armapar AJis pelieHus
NPAaKTUKO-OPHEHTUPOBAHHBIX 3a/lady, HWHTEPHPETHPOBAaTh U  OLIEHUBATh IOJyYCHHbIE
pe3yibTaThl.

JlocTikeHue 3THX 11eJiei o0ecrieynBaeTcsi peleHneM CIeAyIOInX 3a/1a4:

= dopmupoBarh y oOyuarommxcsi ¢ 3[IP HaBblku ydeOHO-TIO3HABATEIHHOU JACSITCIBHOCTH:
IUIAaHUPOBaHUE pPalOThl, MOMCK PALMOHAIBHBIX IMyTEH €€ BBIMOJHEHUS, OCYLICCTBICHHS
CaMOKOHTPOJIS;

* CrnocoOCTBOBATh MHTEIUIEKTYaJIbHOMY DPa3BUTHIO, (POPMHUpPOBATh KadyecTBa, HEOOXOIUMBIE
YeJIOBEeKY JUIs TOJHOLIEHHOM JKM3HM B COBPEMEHHOM OOIECTBE, CBONCTBEHHBIE



MaTeMaTU4eCKON  AEATEIbHOCTH:  SICHOCTU M TOYHOCTHM  MBICIAM,  HMHTYHIIHH,

IPOCTPAHCTBEHHBIX MPEICTABIECHUH, CIOCOOHOCTHU K IPEO0IEHUIO TPYIHOCTEH;

* (opmMHUpOBaTh KIIOUEBHIE KOMIICTCHLIMM YyYallUXCsi B paMKax MpPeaIMEeTHOH obmactu
«Maremarrka 1 HH()OpMaTHKa;

® pa3BUBATH MOHATUHHOE MbIILIeHUs oOydaronuxcs ¢ 311P;

" OCYIIECTBJIATH KOPPEKIHIO O3HABATEIbHBIX IpoLeccoB o0y4datomuxcs ¢ 3IIP, HeoOxoanmseix
JUISL OCBOGHHSI IPOTPaMMHOT0 MaTepHasa 1o yaeOHOMY IMpeaMeTy;

" [IpeJycMarpuBaTh BO3MOXKHOCTh KOMIIEHCAIlMM 0Opa30BaTeNIbHBIX I€()UIUTOB B OCBOCHUU
HPEAILECTBYIOIIEro IPOrpaMMHOIo Marepuaia y odydatouuxcs ¢ 3IIP u HegocTarkoB B UX
MaTeMaTH4eCKOM Pa3BUTHH;

* c(hopMHPOBATH YCTONYMBBIM HHTEPEC YUALIUXCS K IPEIMETY;

" BBUIIBIISITH M Pa3BUBATh MaTEMaTHUECKHE  TBOPUYECKHE CLIOCOOHOCTH.

OCHOBHBIE JIMHUU COAEPKAHUSA Kypca MaTeMaTuku B 5-9 kiaccax: «Hucna u BEIYUCICHUS,
«Anrebpa» («AnreOpandyeckue BBIPAXKCHUSA», «YpaBHEHHS U HEPABEHCTBAY»), «DYHKLIUN»,
«l'eomerpusi» («l'eomerpuueckue ¢Gurypsl M HX CBOMCTBa», «l3MepeHue reomeTpudecKux
BEJIMYMH»), «BepoaTHOCTh U cTaTucTUKa». J[aHHbIE JIMHUM PA3BUBAIOTCS NapajuIeIbHO, KaKJas B
COOTBETCTBHH C COOCTBEHHOM JIOI'MKOM, OTHAKO HE HE3aBUCUMO OJIHA OT JIPYTOi, @ B TECHOM KOHTAKTe
u B3auMmojeincTBuu. Kpome 3TOoro, mx oObEAMHSET JIOTMYECKas COCTABISIOLIAs, TPaAULIMOHHO
IpUcylIasi MaTeMaTHKe U IPOHU3BIBAIOLIAS BCE MAaTEMaTHYEeCKUe KYPChl M COJlepKaTelbHbIe TMHUH.
CdhopmynmupoBannoe B DenepallbHOM TOCYIapCTBEHHOM OOpPa30BaTEIbHOM CTaHIAPTE OCHOBHOTO
obmiero obpazoBaHMs TpeOOBaHUWE «YMETh OINEPUPOBATH IOHATHAMM: OIpEAEICHUE, aKCHOMA,
TeopeMa, J0Ka3aTeIbCTBO; YMEHHUE PAaclO3HABATh UCTUHHbBIE U JIOKHBIE BBICKa3bIBaHUsI, IPUBOAUTH
IPUMEpPbI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPULIAHMS BBICKa3bIBAHUII» OTHOCUTCS KO
BCEM KypcaMm, a GOpMHUPOBAaHUE JIOTHYECKUX YMEHUH pachpenensieTcs 1Mo BCeM rojaM oOyd4eHHs Ha
YPOBHE OCHOBHOI'O 0011[ero 00pa3oBaHusl.

Conepxanne 06pa3oBaHusl, COOTBETCTBYIOIIEE MMPEIMETHBIM PE3yIbTaTaM OCBOCHHS paboueit
IIPOrpaMMbl, pacrpeeIEHHBIM M0 rojiaM o0y4eHUs, CTPYKTYPUPOBAaHO TaKMM 00pa3oM, 4yTOOBI KO
BCEM OCHOBHBIM, NMPUHIMIHAIBHBIM BOIIpOcaM 00ydarouiyecs: o0palaiich HEOJHOKPATHO, YTOObI
OBJIQZICHNE MAaTEMAaTUYECKUMHU TOHATUSMU M HABBIKAMU OCYIIECTBIISJIOCH IIOCIENOBATEIbHO U
MOCTYNATeIbHO, C COOJIOCHUEM INpUHIMIA MPEEeMCTBEHHOCTH, a HOBbIE 3HaHUS BKJIIOYAIHNCH B
o0I11yI0 cHCTeMy MaTeMaTHYeCKuX npejcTaBieHuit ooyyaromuxcs ¢ 311P, pacmupss u yryOuss eg,
oOpa3yss MpOYHbIE MHOXECTBEHHble CBs3M. OOmMe Neau u3ydyeHus y4deOHOro mpeaMmera
«Maremaruka» mnpenctaBieHsl B dDexepanbHoil paboueil mporpaMmMe OCHOBHOTO — OOIIEro
oOpa3oBaHus.

Ocob0eHHOCTH 0TOOpPA U aaNTANMH Y4eOHOI0 MaTepuaJia o MaTeMaTuKe

OOyuenue ydeOHOMY mpeaMmeTy «Maremaruka» CTPOUTCS Ha CO3JaHUHM ONTHUMAJbHBIX
YCJIOBHH JUIsI YCBOGHMsI TIporpamMmHOro Matepuana oOydatomumucs ¢ 3[1P. bonpmoe BHUMaHue
yaensieTcss oTOopy y4eOHOTO wmarepuaia B COOTBETCTBHUU C TMPUHIUMIIOM JOCTYMHOCTH TPH
COXpaHEHUHU 001Iero ©0a30BOro0 YpPOBHS, KOTOPBIM JOKEH MO COAEpKaHUI0 W 00BheMy OBITH
aJanTupoBaHHBIM i oOydaroruxcsi ¢ 3[IP B coOTBETCTBUM ¢ UX 0COOBIMH 00pa3oBaTeIbHBIMU
notpeOHocTsaMu. CreyeT oOIerdYuTh OBIaieHne Matepuaiom odydarommumucs ¢ 3[1P mocpeactrom
€ro JIeTalbHOTO OOBSICHEHHS C CHUCTEMAaTUYECKUM IIOBTOPOM, MHOTOKPAaTHON TPEHUPOBKH B
MPUMEHEHUY 3HaHUH, UCTIONb3YS MPUEMBI aKTyalln3aluy (BU3yajbHas ornopa, naMsTka).

®denepanbHas mporpamma npeaycMarpuBaeT BHECEHUE HEKOTOPBIX U3MEHEHUM: YMEHbIIIEHUE
00beMa TEOPETUUECKHUX CBEJICHUH, BHIHECEHUE OT/IEIbHBIX TEM WJIU LIEJIbIX Pa3esioB B MarepHalibl
11 0030pHOT0, 03HAKOMHUTEIBHOTO U3YyUEHHS.

HN3meHnenus nporpamMmsl B 5-9 kiaccax

MaremaTuka B 5 u 6 Kj1accax

B 03HaKOMUTEIBPHOM IUIAHE PEKOMEHIYETCs u3ydaTh cienyromue TeMbl: «Pumckas
Hymepauus», «PaBuble ¢urype», «lumunap, xonyc, mapy, «Kyo», «lIpsmoyroabHbIi
napamienenunen», «llepemenienre mo KoopAMHATHOM TpsMon», «Moaynb uduciay, «HucnoBbie
MPOMEXYTKH»; «Macmtady (u3ydaercs B kypce «I'eorpadus»); «M300paxkeHrne reoOMeTpHIECKUX
buryp Ha HEIMHOBAaHHOW Oymare C UCIOJIB30BAaHUEM IUPKYJSA, JHMHEWKH, YrOJbHHKA,



TpaHcnoptupa», «JnuHa oxpyxHoctn», «llnomans kpyra», «llapannenbHbie mnpsMbIe»,
«[lepnenaukymnspuele mnpsimbie», «OceBas W LEHTpalibHasg CUMMETpUN» (U3ydaeTcs B Kypce
reomeTpun); «beckOHEUHBIE MEPUOAWYECKHE MAeCATHUHBIE Ipodu. JlecstuyHoe mnpuOIMKEHNE
OOBIKHOBEHHOU poOM» (M3ydaeTcs B Kypce ainreopsl).

CnenyeT yMEHBLIMTh KOJIMYECTBO YacoOB Ha cieayrouue TeMbl: «PeuieHue joruueckui
3amau», «[lmmHa otpeska», «lllkamb», «PacnpenenuTenbHbIl 3aKOH YMHOXEHHS», «3aIluCh
MPOU3BEACHUS ¢ OYKBEHHBIMU MHOXKHUTEIsIMI», «[locTpoeHne koHpuUrypamuii U3 4acteil mpsmMoxu,
OKPY’)KHOCTM Ha HEJIMHOBAaHHOW U KjeTuaTol Oymarey», «Jlemutenu u kpaTtHble. IlpusHaku
nenuMoctn», «Haubonpmuit o0l AenuTenb 1 HauMeHbllee odiee kpaTHoe. [lenuMocTb CyMMBI
u npousBeneHus». «[IpuBenenue qpodu K HOBOMY 3HaMeHaTeN», «HaxokaeHne yacTu 1enoro u
1enoro mno ero dactuy. «OKpyriieHue ACCATUYHBIX Apobei». «Pemienue 3amay mepebopoM Bcex
BO3MOXKHBIX BapuaHTOB». «CocTaBieHHEe OYKBEHHBIX BBIPDAKCHHNA 110 YCIOBHIO 3aauyi».
BricBoOoaMBIIIECS Yachl MOXKHO UCIIOJIB30BaTh Ha MOBTOPEHUE (B Havyalle M KOHIIE y4eOHOro roja),
Ha W3y4YeHHE HambOoyee TPYAHBIX W 3HAYMMBIX TeM: B V KJacce — Ha pelieHHE YpaBHEHUI,
MpHUBeJCHUE JApoOM K HOBOMY 3HAMEHATENI0, YMHOXKEHHUE M JelIeHHE JeCATUYHBIX IpOOei,
n3MepeHue yrioB; B VI kimacce — IEUCTBUS C IOJOKUTEIBHBIMU M OTPHULIATEIBHBIMU YUCIIAMH,
pellieHre ypaBHEHUH, CI0KEHHE U BBIYMTAHUE YHCEN, COACepKAIIUX Ny U JpOOHYIO 4acTbh, Ha
YMHOXXEHUE U JIeTICHHEe OOBIKHOBEHHBIX Jpo0eii.

Anareopa

B 03HaKOMHUTENBPHOM IUIAHE PEKOMEHYETCS M3y4aTh Clleyronue Temsl: «ppanuoHalbHbIe
yrcna. JleficTBuTeNbHbIE Ynciay, «CpaBHEHUE N1eHCTBUTENBHBIX YHCel, apu(MeTHIecKue NeHCTBUS
C JEeHCTBUTENbHBIMU uMcaamMuy, «HaxoxaeHue npuOIMKEHHbIX 3HAYEHUN KBaJpPaTHOI'O KOPHS»,
«Teopema Buera», «PemieHuss ypaBHEHUI TpeTbedl M UETBEPTOM CTENEHEW pa3IoKEHUEM Ha

MHOXKUTeMH», «Dynkims y =vVX 1 ee rpaduk», «[IorpemHOCT U TOYHOCTH MPHOIMKEHUS,
«UeTHble M HeueTHble (GyHKIUHY, «DyHkmus y=x"», «Dynkius y= ax?, ee rpaduk U CBOHCTBA.
I'paduku dpysxmii y= ax? + n u y=a(x-m)?, «YpaBHeHHE C ABYMs TIEPEMEHHBIMH U €r0 TpaduK»,
«I'paduueckuii crocod pereHus: CUCTEMbl ypaBHEHU», «300pakeHne 4eHoB apu(pMeTHIecKoil u
FEOMETPUYECKON MPOrpeccCMid TOYKAMM HA  KOOPAMHATHOM TJIOCKOCTH. JIMHEWHBId U
9KCIIOHEHIMAIBHBIA POCT. CII0XKHBIE IPOLIEHTHI».

CrnenyeT yMEHBIINTh KOJIMYECTBO YacOB Ha u3yueHue teM: «PopMyibl», «Jloka3zaTelbCcTBO
TOXIECTBY», «JInHeilHoe ypaBHEHHE C JBYMs HEU3BECTHBIMU», «I'paduk JTUHEHHOTO ypaBHEHHUS C
IBYyMsI NepeMeHHbIMU», «['paduueckoe pemieHue JMHEHHBIX YpPaBHEHHH W CHCTEM JIMHEHHBIX
ypaBHEHU», «CBONUCTBA KBaIPaTUYHON (QYHKIIUI.

BricBoOOAMBIIMECS YAaChl pEKOMEHAYETCS UCIIOIB30BaTh: IS Jydlel mpopaboTKu Haubosee
BAXHBIX TeM Kypca: «PemeHne ypaBHeHui», «PemieHne cuctem ypaBHEHHI», «COBMECTHBIE
neictBust ¢ aApoOsMu», «lIpuMeHeHne CBONCTB apu(METHUYECKOro KBaJIpaTHOIO KOPHS»; Ha
MOBTOPEHUE, PElIeHUE 3a/1ay, Ipeodpa3oBaHe BBIPAKEHUH, a TaKk)Ke Ha 3aKperuieHue U3y4eHHOIo
Marepuana.

I'eomerpus

Crenyer OCHOBHOE BHHMAHHE YAEJIUTh MPAKTUYECKON HANPABIEHHOCTH Kypca, UCKIIOUUB H
YIIPOCTUB HanboJee CIOXKHBIN Uil BOCIIPUATHS TeopeTudeckuid marepuai. Ha ypokax reomerpun
HEe0OXO0IMMO MaKCHMAaJIbHO HCIIOJIb30BAaTh HArJsiAHBIE CPEACTBAa OOy4yeHUs, OoJibllie MPOBOJIUTH
MPAaKTUYECKUX paboT ¢ yyamuMucs, pemars 3aaadd. CTpOUTh pelieHue 3a/ad Mpu MOCTOSTHHOM
oOpallleHuH K HarjasAHOCTH — PUCYHKaM U YepPTEKaM.

O3HaKOMHUTENBHO AaTh TeMBI: «[€opeMbl M 10Ka3aTeNnbCTBO. AKCHOMBI», «J0Ka3aTeabCTBO OT
MPOTUBHOTO», «CyIecTBOBaHWE W E€AUHCTBEHHOCTh NEPHEHAMKYJApa K mnpsaMmon», «Merox
reOMETpUUYECKUX MecT», «Merton yaBoeHus Meauansl», «Teopema @aneca u Teopema o
MIPONOPLUMOHAIBHBIX OTpe3Kax», «LleHTp macc TpeyroyibHuKa», «MI3MEHEHHe TPUTOHOMETPUYECKUX
¢byHKIMH Tpu  BO3pacTaHUM yriay, «DPopMynibl JUIsl paJdycoB BIMCAaHHBIX M OMHMCAaHHBIX
OKPY>KHOCTEH MPaBWIBHBIX MHOT'OYT'OJIbHUKOBY», «YpaBHEHUE MpsIMOi», «/[Bmxenue», «CoiicTBa
INBIKEHU», «Teopema O NMPOU3BENEHUM OTPE3KOB XOpJ, TEOPEMBI O IIPOU3BEICHUU OTPE3KOB
CEKYILUX, TeOpeMa O KBapaTe KacaTeabHOW».

Crnenyer yMEHBIIMTH KOJIMYECTBO YacoB Ha u3yueHHe TeM: «CHMMETpUYHBIE (HUTYPHI.
OcCHOBHBIE CBOMCTBA OCEBOM CUMMETpHUMN Y, «lleHTpanbHas cummeTpusi», «llapanienbHblil TEpeHOCY,
«IToBopot», «IIpeoOpasoBanue momodus. Ilomodue COOTBETCTBEHHBIX 3JEMEHTOB», «OCHOBHBIE



3aJ1a4¥ Ha TOCTPOEHHUE C MTOMOIIIBIO IUPKYJIIS U IMHEHKIY, «JleKapTOBBI KOOPAMHATHI Ha TIIOCKOCTH,
«Pemenne TpeyroiasHUKOBY, «I[lomodue Gurypy.

BricBOOOMBIIIMECS Yachl HCIIOJIB30BATh HA PEIICHUE 33/1a4 U IOBTOPEHHE.

BeposiTHOCTB M CTATHCTHKA

B cBsi3u ¢ TeM, 4TO JaHHBIA KypC BBI3BIBAET HAUOOIBIIHE CIOXKHOCTHU ISl OOYJAIOIIUXCS C
3I1P, cBsi3aHHBIE CO CHUXCHHBIM YPOBHEM pAa3BUTHUS CJIOBECHO-JIOTUYECKOTO MBIIUICHUS, €ro
M3y4eHHE JIOJKHO CTPOUTHCS Ha 6a30BOM YPOBHE U IOCTYITHOM JJIsl yYeHUKOB MaTepuaie. OCHOBHOE
BHHUMaHUE CleAyeT YACNUTh pa3jieiaM, CBA3aHHBIMU C MOBTOPEHHEM MPONIECHHOIO MaTepuaina,
YBEJIMUUTh KOJMYECTBO YIPaKHEHUW W 3a/laHul, CBA3aHHBIX C IMPAKTUYECKOW NEATEIbHOCTHIO
00yJaroIuXcs.

HeoOxonumMo mepecMOTpeTh cofepaHHe TEOPeTHUYECKOr0 MaTepuana M XapakTep ero
HN3JI0KCHUA: TCOpeTI/I‘-IeCKI/Iﬁ Marcpurajl NpCrioAHOCUTL B IIPOUCCCC PCIICHUA 3aaa4 U BBIIIOJIHCHUA
3aJlaHui HarJIsSIHO-TIPAKTHUECKOrO XapakTepa; He TpeOoBaTh BBIBOJA M 3allOMUHAHMS CIIOKHBIX
dbopMyI, pelieHHs HECTaHIAPTHBIX, TPYAOEMKHX 3amaHuidl. Psm TeMm cinemyeT u3ydarh B
O03HAKOMHTEILHOM IIJIaHE.

QenepanbHas TMporpamMma NpEAOCTaBIsieT aBTOpy paboueil mporpamMMbl CBOOOIY B
pacmpezieieHny MaTepuana o 4eTBepTsaM (TpuMmecTpam). Pactipeenenue BpeMeHH Ha U3YYEHHUE TEM
B TEYCHHE YYEOHOTO Toj[a CaMOCTOSITENBHO OMpEeNeNsieTcsi 00pa30BaTeNbHONW OpraHu3amueld u
3aBUCUT OT OCOOEHHOCTeH rpynmnbl oOyuaromuxcss ¢ 3[IP m ux ocoObix o00Opa3oBaTenbHBIX
notTpeOHOCTEH.

IIpumepHbie BuAbI AeATeJbHOCTH oOyuyawmmxcs ¢ 3IIP, o0ycioBieHHbIe 0COOBIMH
o0pa3oBaTe/IbHBIMH  NOTPEeOHOCTAMH W o0ecle4YHBaIOIHe OCMBICJICHHOE OCBOCHHE
co/iep:KaHUM 00pa30BaHMA 10 npeaAMeTy «MaTeMaTHKa»

Conepxanne BHJIOB JesTenbHOocTH oOywaromuxcs ¢ 3[IP ompepensiercs ux ocoObIMu
oOpa3zoBarenbHbIMU TIOTpeOHOCTSIMU. [ToMuMo mmpoxo ucnoiabzyembix B @AOIT OO0 obuux ams
BCeX 00YUarOIMIMXCs BUJIOB EATEILHOCTH CIEAYET YCUIUTh BUBI AEATEIbHOCTH ClielU(UYHbIE IS
JAHHOM KaTeropuu JeTel, 00ecreqnBaronue OCMBICIIEHHOE OCBOCHUE CO/IEPKaHUs 00pa30BaHUs 110
IIPEIMETY: YCUIIEHUE ITPEIMETHO-IIPAKTUYECKON NIEATENBHOCTH C AKTUBU3ALUEN CEHCOPHBIX CUCTEM;
Yyepe0BaHUE BUJOB AESITENbHOCTH, 3aJ€HCTBYIONIMX Pa3IMYHbIE CEHCOPHBIE CHCTEMBI; OCBOECHUE
MaTepuaiga ¢ ONOpOM Ha AIrOPUTM; «IIOLIArOBOCTH» B H3YYEHMM MaTepUala; HCIOJIb30BaHUE
JIOTIOJIHUTENBHON BU3YaJbHON OMOpPHI (CXEMBbl, 11a0JIOHbI, ONOPHBIE TAOJIMIbI); PEYEBOM OTYET O
nporecce U pe3yiabTare JesATeNbHOCTH; BBIMOJIHEHUE CHEelMalIbHbIX 3a/laHUM, 00ecrednBaroLInX
KOPPEKLMIO PEryasiluu y4eOHO-TI03HABATEIbHOW JESITEIbHOCTH M KOHTPOJIb COOCTBEHHOIO
pe3yJipTara.

®enepasibHasg TeMaTHYECKasi U TEPMUHOJIOTHYecKas Jekcuka cootBeTcTByer @AOIT O0O0.

Jnsa oOyuaromuxcst ¢ 3[IP cymiecTBeHHBIM SIBISIOTCS NMPUEMBbI pabOThl C JIEKCHYECKUM
MaTepuaoM 1o npeamery. [IpoBoauTcs cnenuanpHas padoTa 10 BBEACHUIO B aKTUBHBINA CIOBAph
o0yJaroImuxcs COOTBETCTBYIOIEH TEPMHMHOJIOTHH. [I3ydaemble TEpMUHBI BBOJAATCS  Ha
IIOJIUCEHCOPHONH  OCHOBE, 00s3aTesibHAa BU3yalbHas MOAJEPXKKA, alIrOPUTMbI PpabOTBl ¢
OIIpEEIIEHUEM, OTIOPHBIE CXEMBI /ISl aKTyaJInu3allui TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MaremMaTuka» B y4eOHOM IJIaHe

B cootBerctBUuM c ®enepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
OCHOBHOT0 00111eT0 00pazoBaHus yueOHbIN npeaMeT «MaTeMaTuka» BXOAMUT B IPEIMETHYIO 001aCTh
«MatemaTka U HHGOPMATUKa» U SIBISIETCA 00s13aTeNbHBIM 11 u3ydeHus. B 5-9 knaccax yueOHbIN
npeamer «MaremaTruka» TPaAULMOHHO M3Y4aeTcsl B PaMKax CIEAYIOIIUX Y4eOHBIX KypcoB: B 5-6
Kjaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AunreOpa» (BKIIouYasi 3JIEMEHTHI
CTaTUCTUKM M TEOpUHM BeposiTHocTeill) u «l'eomerpus». Hacrosmeid nporpammoii BBOIUTCS
CaMOCTOATEIbHBIN yueOHBIN Kypc «BeposiTHOCTh M CTaTUCTUKAY.

OO11ee YuCIo0 YacoB, PEKOMEHI0BAaHHBIX JUI U3Y4YEeHHUsI MaTeMaTHKH (0a30BBIi ypOBEHB) Ha
YpOBHE OCHOBHOTO 00111ero 00pazoBanus, — 952 gaca: B 5 kiacce — 170 gacoB (5 4acoB B HeeNi0), B
6 xiracce — 170 gacoB (5 gacoB B Hezeno), B 7 kiacce — 204 yaca (6 4acoB B HeJeN0), B 8 Kacce —



204 gaca (6 yacoB B Heneno), B 9 kimacce — 204 vaca (6 4acoB B HEIEIIO).

I[Lnanupyemble pe3yabTaTbl OCBOEHHS] Y4eOHOro mpeamMera «MareMaTHKa» Ha YpOBHe
OCHOBHOT0 00111er0 00pa30BaHusd

N3yyeHne mareMaTMKd Ha YPOBHE OCHOBHOIO OOMIIETro OOpa3oBaHMs HAlpaBlIeHO Ha
noctkenue oOydaromumucsd ¢ 3[IP JIMYHOCTHBIX, MeTanpeAMETHBIX U MPEIMETHBIX
00pa3oBareIbHbIX PE3yJAbTaTOB OCBOCHHS YU€OHOTO MPEeaMETa.

JIn4HOCTHBIE pe3yJIbTAThl OCBOECHUS IPOrPaMMbl II0 MaTeMaTUKE XapaKTepU3yIOTCs:

NaTPUOTHYECKOE BOCIINTAHHE:

NPOSIBIICHHEM UHTEpECa K MPOILIIOMY M HACTOSIIIIEMY POCCUHCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOLIEHHUEM K JOCTH)KEHUSIM POCCUHCKHUX MaTeMaTUKOB U POCCHICKON MaTeMaTUYECKOH ILIKOJIbI, K
MCIIOJIb30BAaHUIO 3TUX AOCTIKEHUH B APYIHX HAyKax M MPUKIAJHBIX cdepax;

rPa’kAaHCKOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOSM3aHHOCTEH TpakIaHWHA W pealu3aliddl ero Ipas,
IPEJCTAaBICHUEM O MAaTEeMaTUYECKUX OCHOBAX (YHKLMOHUPOBAHUS Pa3IMYHBIX CTPYKTYD, SBICHUMH,
MPOLEAYp TPaKIAHCKOrO oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO
TUYECKUX MPOOJIeM, CBI3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUH HAyKHU, OCO3HAHUEM
B2XHOCTH MOPAJIbHO-3THUECKUX MPUHILIUIIOB B JCITEIHHOCTH YUEHOTO;

TPYAOBOE BOCIIUTAHHE:

YCTaHOBKOM Ha aKTUBHOE y4YaCTHE B PEUICHHHM MPAKTUYECKHX 3a7a4 MaTeMaTHYeCKON
HalpaBJIEHHOCTH, OCO3HAaHMEM Ba)XKHOCTH MAaTeMaTHYECKOro OOpa3oBaHUs Ha MPOTSKEHUU BCeH
KHU3HH JIJIs1 yCHEIIHOW MPOo(ecCHOHATbHON JESITEIBbHOCTH M PAa3BHTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HaHHBIM BBHIOOPOM M MOCTPOEHUEM MHAMBUAYaAJIbHOW TPAeKTOPUU 00pa30BaHUS U )KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K SMOLMOHATBHOMY M 3CTETHYECKOMY BOCIPHITHIO MAaTeMaTHUYECKHUX
00BEKTOB, 3a/a4, PEHICHUH, pacCyXIeHUI, YMEHUIO BHJIETh MareMaTHyecKue 3aKOHOMEPHOCTH B
HCKYCCTBE;

LEHHOCTH HAYYHOI0 MO3HAHUS:

OpHEHTAIlMEeH B JEATEIFHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX TPEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEpPHOCTSIX Ppa3BUTUSl 4YeJOBEKa, MPHUPOAbl U 0OOIIecTBa, MOHUMAHUEM
MaTreMaTH9IeCcKOi HayKH Kak c(hepsl YeIOBEUECKOH AeITeTbHOCTH, 3TANIOB €€ pa3BUTHS U 3HAYUMOCTH
JUI pa3BUTHUS LIMBUIIM3AIMU, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU M MareMaTH4ecKOM KyIbTypoHl Kak
CPEICTBOM TIO3HAHUSI MHpPA, OBJAJCHUEM MPOCTEHIIMMH HaBBIKAMU HCCIIEIOBATEILCKON
NesTeIbHOCTH;

¢pusnyeckoe BocnuTanue, (popMHpPOBaHHE KYJIBTYPbl 310POBbSI U IMOLMOHAJILHOIO
0J1aronmoJIyyus:

TOTOBHOCTBIO TIPUMEHSTh MaTeMaTHYECKHe 3HAHUS B MHTEPECaX CBOETO 3/I0POBBs, BEICHUS
37I0pOBOro 00pa3a >KU3HM (310pOBOE NMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U OTIBIXA,
peryasipHast ¢u3nueckas akTUBHOCTH), C(OPMHUPOBAHHOCTHbIO HaBbIKa pe(UIeKCHM, MPU3HAHHUEM
CBOETO MpaBa Ha OIIMOKY U TaKOTO e MpaBa APYroro 4eJoBeKa;

IK0JIOTHYecKoe BOCTIUTAHME!

OpHEHTalMel Ha MPUMEHEHHE MAaTeMaTHYeCKMX 3HAHWU JUIs pelleHus 3ajJad B 00JacTu
COXPAaHHOCTH OKPYKaloIlled cpeapl, IUIAHUPOBAHUS TMOCTYIIKOB M OIEHKH WX BO3MOXKHBIX
MOCIECTBUM Ui OKpY’KaroIleld Cpeibl, OCO3HAHHMEM II00AJIbHOTO XapaKTepa HKOJIOTHYECKUX
po0JieM U MyTeil UX peuIeHUs;

ajanTanyus K M3MEeHAIOLUMCS YCJIOBHAM COLMAJIbLHON U NPUPOIHON cpeabl:

TOTOBHOCTBIO K JICUCTBHUSIM B YCJOBUSX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO NeSTeNbHOCTh, B TOM YHCIE YMEHHE YUUThCA Y APYIHX
JFOJIEH, MPUOOpETaTh B COBMECTHOH I TETHPHOCTH HOBBIC 3HAHNSI, HABBIKH ¥ KOMIICTCHITIH M3 OTIBITA
APYTHX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUM, B TOM uHcie (OPMYIMPOBATH HJIEH,
MOHATHUS, TUIIOTE3bl 00 OOBEKTaxX M SIBICHUSX, B TOM YHCIIE paHee HE M3BECTHBIX, OCO3HABATH
Ae(QUINUTEI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;



CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIIUIO
KaK BbI30B, TpPEOYIOLUIUN KOHTpMEpP, KOPPEKTUPOBaTh MPUHMMAEMble pEIIEHUS U JeWUCTBUS,
(bopMynUpOBaTh M OIICHUBATh PUCKH U MOCIEACTBUSA, (POPMHUPOBATH OTIBIT.

MeTtanpeaMeTHble pe3yJbTaThl:

B pesynbrare OcBOeHHMS NpOrpaMMbl 10 MareéMaruke Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanust y ooOydaromerocs ¢ 3I[IP Oynyt chopmupoBaHbl MeTanmpeIMETHbIE PE3yNbTaThl,
XapaKkTEepU3yIOLMecss  OBJAJECHUEM  YHUBEPCAJIbHBIMM  IIO3HABaTEJIbHBIMU  JIEWCTBUSMU,
YHUBEPCATbHBIMM ~KOMMYHHKATHBHBIMU ~ JIEHCTBUSMU M YHHUBEPCAIbHBIMU  PEryISTUBHBIMU
NEUCTBUSIMH.

OBiaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IEHiCTBUSIMH:

YCTaHaBIMBAaTh MPUUYMHHO-CJIEICTBEHHBIE CBSI3M B XOJE€ YCBOCHHMS MaTeMaTH4YEeCKOTO
MaTepuaia,;

BBISIBJIATH Ie(DULUT JaHHBIX, HEOOXOAUMBIX ISl pEIICHUS TOCTABICHHOM 3a/1a4H;

C TIOMOIIBIO YUUTENsl BBIOMpATh CHOCOO pelieHHss MaTeMaTH4YecKod 3agadn (CpaBHUBATh
BO3MOKHbBIE BAPUAHTHI PEIICHNUS);

IPUMEHSTh U IPE0OPa30BbIBaTh 3HAKW U CUMBOJIBI B X0/I€ PELICHUS] MATEMaTHUYECKHX 33]1a4;

yCTaHaBIMBATh UCKOMOE U JIAaHHOE MPU PELICHHUH MaTeMaTUYeCKON 3a/1auH;

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

WTIOCTPUPOBATH peliaeMble 3a7aun rpadudecKuMu CXeMaMu;

3 PEKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATh HH()OPMAIIHIO.

MOHUMATh U UCIOJIb30BaTh MaTeMaTHUYECKHUE CPEICTBA HATTISIAHOCTH (rpaduKu, TUarpaMMsl,
TaOJUIIBI, CXEMBI | JIp.) Ul WILTIOCTPAIMH, HHTEPIIPETAIIUH, apTyMEHTAIINH.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMMU:

OpraHU30BBIBATH yY4EOHOE COTPYAHUYECTBO M COBMECTHYIO IESTENIBHOCTh C YUYMTEIEM U
CBEPCTHHUKAMH B MPOIIECCE PELICHUS 3aay;

B3aMMOJICIICTBOBATh M HAaXOJUTh OOIIUE CIOCOOBI paboThl; paboTaTh B IpyIe: HAXOAUTh
of1ee pemieHre 1 paspeniatb KOH(MIMKTH Ha OCHOBE COTJIaCOBAHUS MO3UIMNA M y4éTa HHTEPECOB;
ClIyliath napTHépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPH HATUYMKU PA3HBIX TOUYEK 3PEHUS U
pazpemaTh KOHQIMKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3UIINNA BCEX YUACTHUKOB;

apryMEeHTHpOBaTh CBOIO TMO3MLIMIO M KOOPAMHHUPOBATH €€ C MO3ULMAMU IapTHEPOB B
COTPYJHUYECTBE IIPU BHIPAOOTKE OOIIETO PEIIeHUs B COBMECTHOMN AESITENbHOCTH;

BBITIOJHATH CBOIO YacTh pabOThI, JOCTUTATh KAYECTBEHHOTO pe3yibTaTa U KOOPIAUHUPOBATH
CBOM JICHCTBUS C IPYTUMH YI€HAMHU KOMaH/IbI;

OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT.

OBjaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH PEryJsiTUBHBIMU AeHCTBUAMM:

CTaBUThH LIEJH, BEIOUPATh M CO3/1aBaTh alTOPUTMBI JUIsI PEIICHUS] YIeOHBIX MAaTEMaTHUECKUX
po0em;

IJIAaHUPOBAaTh W OCYIIECTBISITH JEATEIbHOCTh, HAIPABICHHYI0 Ha pEIICHHE 3aJa4y
HCCIIEIOBATENIbCKOTO XapaKkTepa.

dbopMyITHUpOBaTh U YACPKUBATh YUEOHYIO 3a/1a4y, COCTABIATH TUIaH M MOCIEI0BATEILHOCTh
JICHCTBHI,

OCYILECTBIISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMBbIE KOPPEKTUBBI,

KOHTPOJIMPOBATh MPOLIECC U Pe3yIbTaT yueOHOW MaTeMaTUUECKOM 1eATeIbHOCTH;

aJICKBAaTHO OIICHUBATh MPABUIBLHOCTh WJIHM OMIMOOYHOCTH BBIIIOJIHEHUS Y4eOHOU 3a/adu, €
OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIIeHNUS;

CJIMYaTh CIOCO0 JIEHCTBUS U €ro pe3yibTaT C 33JaHHBIM 3TAJIOHOM C IeJIbI0 OOHAPYKEHHS
OTKJIOHEHHMU U OTJIMYHUN OT 3TAJIOHA.

MPEBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEIICHUN y4eOHOH 3a1auu;

MOHUMATh MPUYMHBI, IO KOTOPBIM HE OBLII JOCTUTHYT TpeOyeMbli pe3ysbTaT AesTeIbHOCTH,
OTIpEeIETISATH TO3UTHBHBIC U3MEHEHUS M HAIIPaBJICHUS, TpeOyoIne anbHeiel padboThl;

PEryJIupoBaTh COCO0 BHIPAXKEHUS SMOLIMH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS MPOTpaMMBbl MO MaTeMaTHKE MPEICTABIEHBI MO rojgam
oOydeHHsI B paMKaxX OTICJIBHBIX Y4eOHBIX KypcoB: B 5—6 Kilaccax — Kypca «Marematuka», B 7-9
KJIaccax — KypcoB «Aunredpay, «'eomeTpusi», «BeposSTHOCTh U CTATHUCTUKAY.






PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «MATEMATHUKA». 5-6 KIIACCbBI

esn u3yvenusi yueOHOro Kypca

[IpuopuTeTHBIMU 1IEIAMU 00YYCHHS MaTEMATHKE B 5S—6 KjIaccax SIBIISIIOTCS:

" [POJOHKCHHE (OPMHUPOBAHHS OCHOBHBIX MAaTEMaTHUYECKHX TMOHATHH (YHCIIO, BEIMYWHA,
reoMeTpuyeckas (¢urypa), 0OECIEUMBAIONIMX TMPEEMCTBEHHOCTh M TEPCIEKTUBHOCTH
MaTeMaTH4eCKOTO 00pa3oBaHus 00yUYarOIIIXCs;

" pa3BUTHE HWHTEIUICKTYyaJIbHBIX M TBOPYECKUX crocoOHocTel oOydaromuxcs ¢ 3IIP,
[03HABAaTEJIbHOM AaKTHUBHOCTH, HCCIEHOBATENIbCKUX YMEHHM, HWHTEpeca K HU3YYEHUIO
MaTeMaTHKH;

» noxaseneHue oOyyarommxcs ¢ 3[1P Ha JoCTyTHOM AJIs HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTE€MAaTUKU U OKPY>KAIOIIEero MUpPa;

* opmupoBaHue (QYHKIIMOHATHLHOW MAaTEeMATUYECKOW TPAMOTHOCTH: YMEHHS pPacro3HaBaTh
MareMaTH4eCKUe OOBEKTHl B PEAIbHBIX YKU3HEHHBIX CHUTYalUsX, MPUMEHSTh OCBOCHHbBIC
YMEHUS IJIs1 pEeUIeHUs] TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOJIYYCHHbBIC
pe3yAbTaThl U OLICHUBATh UX HA COOTBETCTBUE MPAKTUUECKONU CUTYALIMH.

OcCHOBHBIC JIMHHH COJCPXAHMS Kypca MaTEeMaTHKH B 5—6 Kilaccax — apu(MeTHUecKas H
r€OMETPUYECKasi, KOTOPhIE Pa3BUBAIOTCS IMapajliebHO, KaXJas B COOTBETCTBUU C COOCTBCHHOM
JIOTUKOW, OJJHAKO, HE HE3aBUCUMO OJIHA OT JPYroM, & B TECHOM KOHTaKTE U B3aUMOJCHUCTBUU. Takxe
B Kypce MPOUCXOTUT 3HAKOMCTBO C 3JIEMEHTaMH alnreOpbl U OMKCATEIbHON CTaTUCTHKY.

W3ydeHne apuMETHYECKOr0o Marepualia HAYMHACTCS CO CHCTEMAaTH3allud W Pa3BUTHUS
3HaHUH O HaTypaJlbHBIX YUCIAX, [TOJIYYEHHBIX B HAaYaJIbHOU 1IKoJE. [Ipu 3TOM coBeplLIeHCTBOBaHUE
BBIYMCIIUTEIbHOW TEXHUKU U (OPMHUPOBAHHE HOBBIX TEOPETUUYECKUX 3HAHUU COUYETAETCS C
pa3BUTHEM BBIUYMCIUTEIBLHOM KYJIBTYPhl, B YacCTHOCTH ¢ OOydeHHEeM HpoCTeHImuM mpuéMam
MIPUKHUJIKK U OLIEHKU PE3yJIbTAaTOB BBHIYMCICHHM. 3ydeHne HaTypaabHBIX YUCET MPOJA0HKAETCS B 6
KJIacCce 3HAKOMCTBOM C HaYaJIbHBIMU MOHATUSAMH TEOPUH JAETUMOCTH.

Jpyroii kpynHblii OJOK B cOAEpKaHUU apUPMETHUECKON JTMHUM — 3T0 apobu. Hagano
M3Y4YeHHUS] OOBIKHOBEHHBIX U JECATUYHBIX JpoOeil OTHECEHO K 5 kiaccy. DTO TepBBIA dTam B
OCBOCHHH JIpo0O€ii, KOrJa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU UJICSIMH, TTOHSATUAMH TeMbI. [Ipu
3TOM pPAacCMOTpPEHUE OOBIKHOBEHHBIX Jpo0eil B MOJHOM O00BEME MPEIIIeCTBYET H3YUCHHIO
JECATUYHBIX APOOEH, YTO 11e1eco00pa3HO C TOYKU 3PEHUS JIOTUKUA W3JIOKEHUSI YUCIOBOW JIMHUH,
KOTJla TpaBWia JACWCTBUNA C ACCATUYHBIMU APOOSMH MOXXHO OOOCHOBATh YK€ H3BECTHBIMU
QITOPUTMAMH BBITIOJTHEHUS JIEHCTBUM C OOBIKHOBEHHBIMH APOOSMHU. 3HAKOMCTBO C JIECSITHYHBIMU
OpOOSIMH PACHTUPUT BO3MOXKHOCTH JIJISl TOHMMAHUSA OOYYAIOIIMMHCS TPUKIATHOTO TMPUMEHEHUS
HOBOMU 3aIlMCH MPU U3YYEHUU APYTHX MPEIMETOB U NP MPAKTUIECKOM UCToNib3oBaHuu. K 6 kimaccy
OTHECEH BTOPOM dTalm B HW3Y4YEHHUU JApoOeH, I/e MPOMCXOAUT COBEPIICHCTBOBAHHE HABHLIKOB
CpaBHEHUs H TpeoOpa3oBaHus JApPOOEH, OCBOEHHWE HOBBIX BBIYUCIUTEIBHBIX aJITOPUTMOB,
OTTAaUYMBAHUE TEXHUKU BBIUMCIECHUN, B TOM YHCJIE€ 3HAYEHUM BBIPAKEHUM, COJEpXKAIUX H
OOBIKHOBEHHBIC, M IECATUYHBIC IPOOH, YCTAHOBJICHUE CBSI3EH MEX Iy HUMHU, pACCMOTPEHHUE MPUEMOB
pelieHus 3aaa4 Ha Apobu. B Havane 6 kmacca mporCXOUT 3HAKOMCTBO € TTOHSITHEM MPOIIEHTA.

OCc00EHHOCTBIO U3YYEHHUSI TTOJOKUTETBHBIX U OTPUIIATEIBHBIX YHCEIT SBJISETCS TO, YTO OHU
TaKkke€ MOTYT pacCMaTpuBaThCsi B HECKOJNBKO 3TamoB. B 6 kiacce B Hauajne M3yYEHUS] TEMBbI
«[TonoxurenbHble W OTPULIATENBHBIE YHCIIA» BblAeseTcs noarema «llenapie dncia», B paMkax
KOTOPOWM 3HAKOMCTBO C OTpPUIATEIbHBIMA YHUCIAMU M JEHUCTBUSIMH C TOJOKUTEIbHBIMH U
OTPHUIATETLHBIMA YUCIAMU TPOUCXOJIUT HA OCHOBE COAEPKATEIBHOIO MOAX0/1a. JTO MO3BOJISET HA
JIOCTYITHOM YpOBHE MTO3HAKOMUTH YUaIIUXCs IPAKTUYECKH CO BCEMU OCHOBHBIMH MOHSITHSIMHU TEMBI,
B TOM YHCII€ W C TpaBUJIaMU 3HAKOB TIPH BBHITIOJHEHUHM apuUPMETHUYECKUX nehcTBuid. M3ydenne
paIMoOHAaIBHBIX YUCEN HA 9TOM HE 3aKOHYHTCS, a OyJIeT MPOJIOJDKEHO B Kypce alredpsl 7 Kiiacca, 4To
CTAHET CIEAYIOIIMM MPOXOAOM BCEX MNPHHIMUIIHAIBHBIX BOMPOCOB, TEM CAMBIM pa3/IelICHUE
TpyQHOCTEH oO0JierdaeT BOCIPUSTHE MaTepualia, a pachpeleleHHe BO BPEMEHHU CIIOCOOCTBYET
MIPOYHOCTH PHOOPETAEMBIX HABBIKOB.

[Tpu 00ydeHnH pelIeHHI0 TEKCTOBBIX 3a/1a4 B 5—6 KJlaccax MCIONB3YIOTCS apuMETHUSCKUE
npuémel perieHus. TeKCToBbIC 3a/1aUu, peraeMble IPH 0TPAOOTKE BRIYMCIUTEILHBIX HABBIKOB B 5—
6 KJlaccax, pacCMaTpUBAIOTCS 3a7auyd CJIEAYIOIIMX BUIOB: 3aJaud Ha JBUXKEHUE, HA 4YacTH, HA



MOKYIIKH, Ha pabOTy ¥ MPOU3BOAUTENBHOCTD, HA MPOIEHTHI, HA OTHOLIECHUS U mporopiuu. Kpome
TOro, 0Oy4Jarouecs 3HaKOMATCS ¢ IpUEMaMK PELIeHUs 3a/1a4 1epeOdopoM BO3MOXKHBIX BAPHAHTOB,
yuaTcs paboTath ¢ nH(pOpMAIHEn, TPeCTaBICHHON B (popMe TabIHIl UM JUArPaMM.

B ®enepanpHoii pabouell mporpaMMe MpeaycMOTpeHO (HOpPMUPOBAHHUE MPOIEAEBTUYECKUX
anreOpandeckux MpeacTaBieHuil. bykBa Kak CHMBOJ HEKOTOPOrO YHCIa B 3aBUCUMOCTH OT
MaTEMaTHYECKOI0 KOHTEKCTa BBOJUTCS MOCTENICHHO. byKBEHHas: CUMBOJIMKA HIMPOKO HCIIOJIB3YETCs
MpEeX/Ie BCEro Ui 3alUCH OOIIMX YTBEPXKICHUH W TPEATIONKEHHH, (OpPMYI, B YaCTHOCTU IS
BBIYHCJICHUS T€OMETPUUECKHUX BEIMYNH, B KAYECTBE «3aMECTUTEII» YUCIIA.

B kypce «Marematukn» 5—6 KacCOB IIPEJCTaBICHA HarsqHas T€OMETPHs, HallpaBJICHHAs
Ha pa3BUTHE 00PA3HOTO MBIIIJICHUS, IIPOCTPAHCTBEHHOTO BOOOPAKEHUS, N300pa3UTEIbHBIX YMEHHIA.
OTO BaKHBIN JTaIl B U3yYEHUU I€OMETPHUH, KOTOPBIM OCYLIECTBIIACTCS HA HATJISAHO-IIPAKTUYECKOM
YPOBHE, OMMpPAETCsl Ha HaIIAIHO-00pa3HOe MBIIUICHUE 00ydaromuxcsa. bombiast poiab OTBOAUTCS
IIPAKTUYECKOHN IeSTEIbHOCTH, OIBITY, SKCIIEPUMEHTY, MOJIeIUpoBaHuio. O0ydaronuecs 3HaKOMsITCs
C TEOMETpPUYECKMMH (HUrypaMH Ha IUIOCKOCTH W B TMPOCTPAHCTBE, C HUX MPOCTEHIINMHU
KOHUrypauusMy, ydarcs n300pakaTb UX Ha HEJIMHOBAHHOM U KJeTyaToil Oymare, paccMaTpUBarOT
UX INPOCTEHIIME CBOMCTBA. B mpouecce M3ydeHUs HArisiJHOM I€OMETPHUM 3HAHMS, ITOJy4CHHBIC
00y4aroIuMUCs B Ha4aJIbHOH IIKOJIE, CHCTEMATU3UPYIOTCS U PACHIUPSIOTCS.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

CornacHo ywyeOHOMYy IulaHy B 5—6 Kjaccax H3y4aeTcsi HHTETPUPOBAHHBIA IpenMeT
«MaremaTHiKay, KOTOPBIN BKITIOYAET apu()METHUECKUI MaTeprall U HarJISATHYIO T€OMETPUIO, a TAKKE
IIPONEIEBTUUECKUE CBEICHUS U3 areOpbl, 3JIEMEHTHI JIOTUKU M Havyajla OIHMCAaTeIbHOM CTATUCTHKH.

Y4eOHbIH TUTaH HAa U3YYEeHUE MAaTEMaTHKH B 5—6 KJlaccax OTBOAMT HE MEeHee 5 yueOHBIX YacoB
B HEJIENIO B TEYEHUE KaXKI0ro rojia o0y4yeHus, Bcero He MmeHee 340 y4eOHBIX 4acoB.

COAEPXAHUE YYEBHOI'O KYPCA «MATEMATUKA» (ITO TOAAM OBYYEHUA)
S KJIACC

HartypaJjbHble yuciia u HyJIb

HarypanbHoe uucino. Psag Hatypansabix urcen. Yucno 0. M300pakeHne HaTypaabHBIX YHCENT
TOYKaMH Ha KOOPJUHATHOM (YMCIIOBOI) MPSAMOIA.

[To3unnonHas cucrema cuMciaeHus. *Pumckas Hymepanus Kak NpUMep HEMO3UIIMOHHOMN
cucTeMbl curciaenus >, JlecATUUHAs CHCTEMA CUMCIICHHUS.

CpaBHEHUE HATypaJIbHBIX YHCElNl, CpaBHEHHME HATypalbHbIX uucen ¢ HylnéM. CrocoOsl
cpaBHeHUs. OKpyTJIeHHE HaTypalbHbBIX YUCEIL.

CrnoxeHue HaTypaJIbHBIX YHCEN; CBOMCTBO HYJIA NPU CIOKEHUU. BplunTaHue Kak AelcTBHE,
oOpaTHOE CJIOXEHHIO. YMHOXEHUE HaTypalbHBIX YHMCE; CBOMCTBA HYJs M E€AMHMIBI MPHU
yMHOXeHUH. JleneHune kak neiictBue, o0paTHoe yMHOKEHHI0. KOMIIOHEHTHI AeHCTBUI, CBA3b MEXKAY
Humu. [IpoBepka pesynbrara apupmerndeckoro aeiictBusi. [lepemecturenbHoe U codeTarenbHOE
CBOMCTBA (3aKOHBI) CII0KEHUSI M YMHOXKEHUS, *pacipeeTuTeIbHOe CBOMCTBO (3aKOH) YMHOKEHUS ™.

Hcnonp3oBanue OykB Juisi 0003HAUEHUsS HEM3BECTHOIO KOMIIOHEHTA W 3alllCH CBOWCTB
apu(pMeTHYECKUX ACUCTBUI.

*Jlenutenu U KpaTHbIe YHcia*, pa3liokeHne Ha MHOKuUTeNU. [IpocThie U cocTaBHbIE YUCIA.
*TIpuszHaku nenumocty Ha 2, 5, 10, 3, 9*. JleneHue ¢ OCTaTKOM.

CreneHb ¢ HaTYpaJbHBIM MTOKa3aTeleM. 3allMCh YUCIIa B BUJI€ CYMMBI Pa3psIHbIX ClIaraeMbIX.

UucnoBoe BblpakeHHME. BpluncClieHME 3HAYEHWI YHMCIIOBBIX BBIPAXKEHHUH; MOPSAIOK
BBITIOJTHEHUS elicTBUM. Vcnonap30BaHue NMpY BHIYMCICHHSIX TEPEMECTUTENHHOIO U COUETATEIbHOTO
CBOMCTB (3aKOHOB) CJIOKEHUS M YMHOKEHUS, *pacipeieNUTeIbHOIO CBOUCTBA YMHOXKEHUSA ™.

Apoou
[IpencraBiaenue o ApoOM Kak CrocoOe 3amuch 4acTh BeNWYMHBI. OOBIKHOBEHHBIE APOOH.

1 3neck u ganee * *0603HaYEHBI TEMBI, M3yYCHHE KOTOPBIX IPOBOJMTCS B O3HAKOMHTEILHOM Iu1ane. Ileparor
CaMOCTOSTENILHO OTpeessieT 00beM U3ydaeMOro MaTepHana.



[IpaBusibHBIE W HEMpaBWIbHBIE ApoOu. CMernanHas OpoOb; MpeACTaBICHUE CMEIIAaHHOW IpoOH B
BUJE HEMpaBWIbHON JpoOM M BbIACIEHHE LENOM 4YacTH 4HCciIa W3 HENpaBWIBHON ApoOu.
N3o0paxenune apodeil Toukamu Ha YUCIOBON mpsiMoii. OcHOBHOE CBOMCTBO apobu. *CokparieHue
npobeit. [lpuBeaenue npodbu Kk HOBOMY 3HamMeHaTen0 ™. CpaBHEHHE IPOOEH.

CrnoxeHue W BBIYMTAHUE JApoOei. YMHOXKEHHE U JeleHuEe ApoOeil; B3aMMHO-O0O0paTHBIC
npobu. *Haxoxk/1eHue 4acTH 1eJI0ro U LEN0ro Mo ero 4yacTu™.

Hecsatuunas 3anuck apobeid. IlpencraBienue aecaTUdHONW OpoOu B BUIE OOBIKHOBEHHOM.
N3o0pakeHne AECATHYHBIX ApOOEH TOYKaMM Ha 4YUCIOBOM mpsiMod. CpaBHEHHE NECATHYHBIX
Tpo0ei.

Apudmernueckue 1eHCTBUA C NECATUYHBIMU Ipo0aMu. *OKpyTieHHe AeCATHIHBIX Ipooei™.

Pemmenne TekcTOBLIX 32124

Pemenne TekcTOBBIX 3aau apupMETHYECKHMM crocoOoM. *PemieHue JIOrm4yeckux 3aad.
Pemenue 3amau nepe6bopoM Bcex BO3MOXKHBIX BapHaHTOB™. Mcrosb3oBaHME NPU PEUICHUH 3a]ad
TaOJUI] U CXEM.

Pemenne 3amayu, copepKamux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTh, BpeMs,
paccTrosiHue; Le€Ha, KOJIMYECTBO, CTOMMOCTb. EJMHMIIBI M3MepeHMs: Macchl, 00bEMa, IIEHbI;
paccTosiHus, BPEMEHHU, CKOPOCTH. CBSA3b MEXY €IMHULIAMU U3MEPEHUSI KKI0M BETUYUHBI.

Pemenune ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBienne JaHHBIX B BUIE TAOIUII, CTONIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsigaeie npencraBienus o Gurypax Ha IJIOCKOCTH: TOYKA, MpsMasi, OTPE30K, Ty, Yrol,
JIOMaHasi, MHOTOYT'OJIbHHUK, OKPY>KHOCTb, KpYyT. YT0JI. IIpsiMOii, OCTpBIH, TYHIOW U pa3BEPHYTHIE YIJIBI.

JnuHa oTpe3ka, MeETpUYECKHMEe eAWHMIBI JIWHBL. J[nuHa 1oMaHOHW, mepuMerp
MHOTOYrojbHUKa. M3MepeHue nu nocTpoeHue yriioB ¢ IOMOIIbIO TPAHCIIOPTHPA.

Harnsigaeie npeactaBieHus o GUrypax Ha MIOCKOCTH: MHOTOYTOJIBHHK; MPSMOYTOJIBHUK,
KBaJ[paT; TPEYTOJIbHUK, *0 paBeHCTBE (HUTyp™.

N300paxkenue ¢puryp, B ToM 4ucie Ha kierdaroil 6ymare. *Iloctpoenne koHpurypamuii u3
yacTel MpsMOil, OKpPY>KHOCTH Ha HEIMHOBAHHOM M KiieTdyaroil Oymare™. Mcnonb3oBaHue CBOMCTB
CTOPOH U YIJIOB NMPSIMOYT'OJIbHUKA, KBaJ(paTa.

[Tnomane mpsIMOYroJIbHUKAa U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX M3 NPSIMOYTOJbHUKOB, B
TOM yHcie Guryp, n300pak€HHBIX Ha KieT4aTtoi Oymare. EquHNIIBI H3MepeHus IO M.

*HarnsinHple  mOpeicTaBleHUs O  IPOCTPAHCTBEHHBIX  (uUrypax:  NPSMOYTOJbHBIN
napajenenunesi, Kyo, MHOrorpaHHUKHU. V300pakeHre MpoCTeUINX MHOTOTpaHHUKOB. Pa3BépTku
KyOoa u mnapamwtenenunena. Co3gaHue Mojeneld MHOTOTPaHHUKOB (M3 OyMaru, HIpPOBOJIOKH,
MJIACTUIIUHA U Jp.)*.

*O0bEM MPAMOYTOIBHOTO Napaiiesnenuneaa, kyoa. Enuauisr usmeperus oonéma™.

6 KJIACC

HarypanbHble ynciia

ApudmeTnueckre AEUCTBUS C MHOTO3HAYHBIMU HATypalbHBIMH YHCIaMHU. YHUCIIOBbIE
BBIPQ)KEHUS, TMOPAJOK JEHCTBUH, MCIIONB30BaHHE CKOOOK. Vcronp3oBaHME NpPU BBIYUCICHHIX
MEPEMECTUTENBHOTO U COYETATEIbHOTO CBOMCTB CIIOKEHUS M YMHOXKEHHMsI, *pacipeeuTeIbHOro
CBOMCTBa YMHOXEHHUS.* OKpyIJieHHe HATypaJIbHBIX YHCEI.

Jenutenun u KpaTHblE 4YWCla; *HAMOONBINIWK OOUIMN JENUTEeNh W HauMEHbIee oOIee
KpaTHoe. JIeTMMOCTbh CyMMBI U IpOU3BeieHus *. JleeHne ¢ 0OCTaTKOM.

Jpoou

OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO JpoOM, cokpaiieHue apodeil. CpaBHeHHE U
yrnopsiaounBanue 1po6eil. Pemenue 3a1a4 Ha HaX0Xk/I€HNUE YaCTU OT LEJIOT0 U LIEJIOTO MO €T0 YacTH.
JlpoOHOe yucIo Kak pe3yabTat Aenenus. [IpeacrapneHue qecATUIHON IpoOH B BUE OOBIKHOBEHHON
Ipodu U BO3MOXKHOCTH MpPEJICTaBICHUs] OOBIKHOBEHHOW ApoOU B BUAE AeciITHUUHOU. JlecaTnyHbie
apoOu M MeTpuueckass cucreMa mep. ApudMeTHuecKkue ACUCTBUS M YUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSIMHU.

OtHomienue. [leneHne B JaHHOM OTHOHIEHWMH. *Macmrab*, npomopuus. Ilpumenenue
MPONOPIMHI NIPU PEIICHUU 3a]ad.



[TonsiTe mpoueHTa. BpluncieHne npoueHTa OT BEJIWYMHBI U BEJIMYMHBI 10 €€ MPOLEHTY.
BelpaxkeHne NpoLEHTOB JeCATHUYHBIMU JpoOsMu. PemieHue 3amad Ha NpoueHTH. BoipaxeHnue
OTHOILIEHUS BEJIMYHH B IPOLEHTAX.

ITosi0kuTEIbHBIC H OTPHLIATEIbHBIC YHCJIA

[TonoxurenpHble U oTpULaTenbHble yncna. Llenbie uncna. *Mogynp ymcia, reoMeTpuyecKas
UHTepHpeTanus Monyis uucia*. V3o0paxkeHue uucen Ha KOOpAMHATHOM mpsiMod. *YwucioBble
IIPOMEXYTKH ™.

CpaBHeHue uyucen. ApupMeTHueckue AEHCTBHS C MOJIOKUTEIBHBIMU U OTPULATEIbHBIMU
YK CIIAMU.

[TpsimoyronbHasi cucTreMa KOOpAMHAT Ha IIocKocTH. KoopauHaThl TOUKM Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Touek u GUryp Ha KOOpAMHATHOM IJIOCKOCTH.

BykBeHHbIe BbIpakeHHs

[Ipumenenue OyKB JJIA 3alIMCH MaTEeMaTHYECKUX BBIpAXEHUN W mpemiokeHuid. CBoiicTBa
apupMeTHUeCKuX JAeUCTBUA. *ByKkBeHHBIC BBIpa)KEHHSI W UYMCIIOBBIC IOJICTAHOBKH.* BykBeHHBIE
paBeHCTBA, HAXOXKJICHUE HEU3BECTHOrO0 KOMIOHEeHTa. DopMyiibl; hopMysIbl IepUMETpa U IUIOMAAN
IPsIMOYTOJIbHMKA, KBaJpaTa, *00bEMa napajienenumnena u kyoa™.

Penienne TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3aJad apu(PMETHUECKUM CIOCOOOM. *PelleHne JIOrMyecKux 3ajaad.
Pemienue 3a1a4 nepe6bopoM Bcex BO3MOXKHBIX BapPUAHTOB. ™

Pemenue 3anau, cogepkammx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYUHBI: CKOPOCTb, BpPEMs,
paccTosiHuE; LIeHa, KOJIMYECTBO, CTOUMOCTD; IPOU3BOIUTENILHOCTh, BpeMs, 00bEM paboThl. EqunuIs!
U3MEpPEHUsl: MacChl, CTOMMOCTH; PAacCTOSHUS, BPEMEHU, CKOPOCTH. CBS3b MEXAY €AMHULIAMU
U3MEPEHUS KaXI01 BEINYNHBI.

Pemenue 3aay, CBA3aHHBIX C OTHOILIEHUEM, TPOIIOPLIMOHAIILHOCTHIO BEIMYHMH, IPOLIEHTAMU;
pelleHre OCHOBHBIX 33aJa4 Ha JpoOu U MPOLEHTHI.

*O1eHKa U IPUKUIKA, OKPYTJIIEHUE pe3ysibTaTa™.

*CocraBiieHue OYKBEHHBIX BBIPAKEHHH MO YCIOBHIO 3aaun™.

[IpencraBieHne JaHHBIX C MOMOIBIO TaOaUI U AuarpamMM. Ctosibuareie JuarpaMmsbl: YTEHHE
U nioctpoeHue. YTeHne KpyroBuIx AHarpaMM.

Harasignas reomerpust

Harnsnaele npeacraBieHus o GUrypax Ha INIOCKOCTH: TOYKa, MpsiMast, OTPE30K, JIyd, YroJl,
JIOMaHasi, MHOTOYT OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTh, KPYT.

*B3aumHOe pacroyio)keHHe JBYX MpsIMbIX Ha IUIOCKOCTH, HapajjelibHble TpsMBIE,
NEepIeHIUKYJIApHbIe NpsiMble™. V3MepeHne pacCTOSHUM: MEXIy ABYMsI TOYKaMH, OT TOYKH J0
IIPSIMOM; JUIMHA MapIIpyTa Ha KBaApaTHOM CETKE.

W3mepeHne M NOCTPOECHHE YIJIOB C IOMOIIbI TpaHCIOPTHpa. Buasl TpeyroiabHUKOB:
OCTPOYTOJIbHBIM,  MPSIMOYrOJbHBIN, TYNOYrOJbHBIN;  paBHOOEAPEHHBIH, PABHOCTOPOHHUU.
YeTbIpEXYroJbHUK, HTPUMEPBl YETHIPEXYTOJbHUKOB. lIpAMOYronbHUK, KBajapaT: HCIIOJIb30BaHHE
CBOWCTB CTOpOH, YIJIOB, nuaroHaieil. *M3o0paxxeHue reomMeTpuueckux (Uryp Ha HEITMHOBAHHOMN
Oymare ¢ HCIIOJIb30BaHMEM LUPKYJs, JUHEWKH, YrojibHHKa, TpaHcmopTupa™. Iloctpoenus Ha
KJIET4aToi Oymare.

[Tepumerp mMHOroyroibHuKa. [loHaTue miomann GUrypsl; eTMHULB U3MEPEHUS IJIOMIAAN.
[TpubnmxéHHOe U3MepeHne MIoImaau GUryp, B TOM 4Hcie Ha KBajapaTHOM ceTke.™ [IpubmmkénHoe
U3MEpEeHUE JTMHBI OKPYKHOCTH, IJIOMIAAN Kpyra™.

*CuMMeTpHUs: IEHTpallbHasl, 0ceBas M 3epKajbHas cuMMeTpuu. [locTpoeHre CHUMMETPUYHBIX
buryp*.

*HarnsaHble npeacTaBleHus O IPOCTPAHCTBEHHBIX (PUTypax: napaiesenunes, Kyo, mpu3ma,
nupamMuia, KOHyC, IWIMHIp, map u cdepa. M3o0paxenue npoctpancTBeHHBIX (uryp. [Ipumepst
pa3BEPTOK MHOTOTPAHHUKOB, IIMIMHJpA U KoHyca. Co3gaHue Mojeneil mpocTpaHCTBEHHBIX (Uryp
(u3 Oymaru, IpoBOJIOKH, MIIACTHIIMHA U JIP.).

[TonsTHe 00bEMA; eAMHUIBI U3MEpeHUs 00bEMa. OOBEM NPSAMOYTOIBHOTO MapasuieIenunena,
KyOa*.



[INTAHUPYEMBIE ITPEAMETHBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI YYHEEHOI'O
KYPCA <cMATEMATHUKA.

OcBoenne yuebHOTO Kypca «MaTtemaruka» B 5—6 Kiaccax OCHOBHOW IIKOJBI JIOJDKHO
o0ecrneunBaTh JOCTHKEHHUE CIAEAYIOUINX MPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTaTOB:

S KJIACC

Yuciia 1 BBIYUCICHUSA

OpueHTHPOBATHCS B MOHATHUSIX M OTIEPHPOBATH HA 6a30BOM yPOBHE TEPMUHAMMU, CBSI3aHHBIMU
C HaTypaJbHBIMU YHCIIAMHU, OOBIKHOBEHHBIMH U JECITHUHBIMH IPOOSMHU.

CpaBHUBaTh U YNOPSAJOYMBATH HATypalbHBIE YMCIIA, CPAaBHUBATh B MPOCTEHIIMX CIydasx
OOBIKHOBEHHBIE IPOOH, AECATHYHBIC APOOH.

COOTHOCUTH TOUKY Ha KOOPJAMHATHOM (YUCIOBOM) MPSAMON C COOTBETCTBYIOIIUM €U YHUCIIOM
1 U300pakaTh HATypaJIbHbBIE YMCIIa TOUKAMH Ha KOOPAMHATHOM (YUCIOBOM) MPSMOM.

Bemonsate apupmMeTnyeckue ACWCTBUS C HATYpalIbHBIMH YHCIAMH, C OOBIKHOBEHHBIMHU
JOpOOSIMH B IPOCTEUIINX CITyYasiX.

BbInonHATE TPOBEPKY, MPUKUIKY PE3YJIbTATA BBIYUCICHUH.

OKpyrisaTh HaTypajibHbIC YHCIA.

Pemenne TekcToOBBIX 32124

Pemars TexcToBble 3a7aun apuPMeTHYECKUM CrocoOOM U C MOMOIIBI0 OPTraHHU30BAHHOTO
KOHEYHOro mepebopa BceX BO3MOXKHBIX BapHaHTOB (MpH HEOOXOAMMOCTH C HaIPaBISIOMICH
ITOMOIIIBIO).

Pemats 3amauu, copepxaline 3aBUCHUMOCTH, CBSA3BIBAIOIINE BEIMYUHBI: CKOPOCTh, BpPEMs,
paccTosiHue; 1eHa, KOJIMYECTBO, CTOUMOCTH (IIPH HEOOXOJAMMOCTH C MCIOIb30BAaHUEM CIIPABOYHOM
uHpOpMALINN).

Hcnonp30BaTh KpaTKueE 3aIIUCH, CXEMbI, TaOIUIIbI, 0003HAUYEHUS MTPU PEILICHUH 3a7au.

[Tonp30BaTbcss OCHOBHBIMM €AMHUIIAMHM W3MEPEHUs: IIEHbI, MacChl; pacCTOSHUS, BPEMEHH,
CKOPOCTH; BBIpaXKaTh OJJHM €IWHUIIBI BEIMYMHBI Yepe3 Apyrue (Ipu HeoOXOAUMOCTH C OMOpPOH Ha
CIIPaBOYHYIO HH(POPMAILIHIO).

W3Bnekatb uH(OpMaIuio, NpeACTaBIEHHYIO B Talnuile, Ha CTOJIOYAaTOH Juarpamme,
MHTEPIPETUPOBATH MPECTABICHHBIE JaHHbIE, UCTIOIb30BaTh JaHHBIE IPU PELLICHUU 3ajau.

Harasinnas reomerpus

[Tonb30BaThcs TEeOMETPUYECKMMM TOHSATUSMHU: TOYKa, MpsiMasl, OTPE30K, JIyd, YroJl,
MHOT'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh TNpuUMeEpbl OOBEKTOB OKPYKAIOLIErO0 MHUpPA, HUMEIUMX (OpMYy H3yUYEHHBIX
reoMeTpHUECKUX (HUryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, TP HEOOXOAMMOCTH MO BU3YaJIbHOM OMOpE, CBSI3aHHYIO C
yriamMH: BEpIIMHA, CTOPOHA; C MHOTOYTIOJIbHUKAMH: YTroJl, BEpIIMHA, CTOPOHA, JAMAroHajb; C
OKPY>KHOCTBIO: painyc, TUaMeTp, LIEHTP.

N300paxkaTh U3ydeHHbIE TeOMeTpUUYeckre (PUTyphl Ha HETMHOBAHHOW U KJIeT4aTOU Oymare ¢
MTOMOMUIBIO HUPKYJIS U TUHEHKH (TI0CJIe COBMECTHOTO aHAJIM3a).

HaxoauTe JIMHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHUEM C IIOMOILBIO JINHEWKH, CTPOUTD
OTPE3KH 3a/IaHHOM JIMHBI; CTPOUTH OKPYXHOCTh 33JaHHOTO pajauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB NPSMOYTOJIBHHKA, KBaapaTa JIJsl UX MOCTPOCHMS,
BBIUKCIICHUS TTOIAAN U IEPUMETpa.

Bbruncnare nepuMerp W IOk KBajapaTa, MpsSMOYToJbHHUKA, (PUTYpP, COCTABICHHBIX M3
MPSIMOYTOJIBHUKOB, B TOM YHucIie GUTYp, N300paKEHHBIX Ha KJIeT4aTol Oymare.

[Tonb30BaTbcs OCHOBHBIMM METPHUYECKMMM €IUHHUIIAMH HM3MEPEHUs JIMHBI, IUIOLIA/IN;
BbIpaXKaTh OJHU €UHUIIBI BEIMYUHBI Yepe3 Apyrue (pyu HeoOXO0JUMOCTHU C OMIOPO Ha CIPABOYHYIO
uH(pOPMAIIHIO).

Pacnio3naBath napasienenumnes, Ky0, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO rpaHb,
M3MEpEHUs; HAXOIUTh N3MEPEHUs Mapajuleenumnesaa, Kyoa.

Beruncisate 00bEM Kyba, mapauienenunena Mo 3aJaHHbBIM H3MEpeHusM (C OMopoi Ha
aJITOPUTM Y4eOHBIX JIEHCTBUI), TOIB30BAThCS €ANHUIIAMU U3MEPEHUS 00BEMA.

Pemarh HecnoxHble 3a7aud Ha W3MEpPEHUE T€OMETPUYECKUX BEIMYUH B MPAKTUYECKUX



cuTyarusx (pu HeOOXOIUMOCTH C BU3YAIbHOH OIOPOit).

6 KJIACC

Yuciia ¥ BBIYMCICHUSA

OpureHTHPOBATHCS B IOHATHUAX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMMU, CBS3aHHBIMU
C pa3IM4HBIMH BUJIAMHU YHUCEJ U CLIOCOOAMHU UX 3alMCH, IEPEXOJUTH (€CIIU ATO BO3MOKHO) OT OHOMN
(bopMBI 3aIIMCH YHCIA K APYTOH.

CpaBHMBaTh M YHNOPSAOYMBATH IEJIbIE YHCIA, OOBIKHOBEHHBIE W JECATHYHBIE IpOOH,
CPaBHMBATh YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

BremonuaTe  apudmernveckue JSHCTBHS C HATypaIbHBIMA M LEJIBIMH  YHCJIAMHU,
OOBIKHOBEHHBIMH U JE€CATUUYHBIMU JAPOOSMHU, NOJI0KUTEIbHBIMUA U OTPULIATEIbHBIMU YUCIAMH.

BbluncnaTh 3HaYEHMS YMCIIOBBIX BBIPAKEHUH, BBIOJIHATh IPUKUIKY U OLIEHKY pe3yJbTaTa
BBIUUCIICHUM; BBIIOJHATH NPeoOpa3OBaHUSI UYUCIOBBIX BBIPQKEHUH HA OCHOBE CBOMWCTB
apuMeTHIecKuX NEeHCTBUH.

COOTHOCUTH TOUYKY Ha KOOPAMHAaTHOW INPSAMOH C COOTBETCTBYIOUIMM €M 4YHUCIOM U
n300pakaTh YUClia TOYKAMU Ha KOOPAMHATHOM MPSMOH, HAXOUTh MOIYJIh YUCIIA.

CoOTHOCUTB TOUKH B MIPAMOYIOJIbHOM CUCTEME KOOPAMHAT C KOOPANHATAMH 3TOM TOUKH.

OKpyrasTh HeIbIe YKcia U IeCATHIHBIE Apo0u (110 00pasily), HAXOAUTb MPHOIMKEHHUS YUCETT.

YucnoBbie 1 OyKBeHHbIE BbIPAKECHHSA

OpueHTHPOBATHCS B MOHATHUSIX M OTIEPHPOBATH Ha 0a30BOM ypOBHE TEPMHUHAMHU, CBSI3aHHBIMHU
C 3alMCBhI0 CTENEHM YMCia, HAXOIUTh KBaJApaT M KyO 4Mcia, BBIYMCIATh 3HAYEHUS MPOCTEHIINX
YHCJIOBBIX BBIPAXKEHUM, COJIEPIKALNX CTEIICHH.

[Tonp3oBaTbes MpU3HAKAMHU JEIUMOCTH (IIPY HEOOXOAUMOCTH C ONOPOM Ha aaropuTMm
IIpaBWJIa), pacKja/bIBaTh HATYpaJbHbIE YMCIIA HA POCTHIE MHOXKHUTEIIH.

*Tlonp30BaThCcst MacITAOOM™, COCTaBIIATH IPOMOPLUH U OTHOILIECHHUS.

Hcnonp3oBaTh OyKBBI /1711 0003HAYEHUS] YUCEN IPU 3aIMCH MaTeMAaTUYECKUX BBIPAXKEHUH,
HaXO/JUTh 3HAYeHMs OYKBEHHBIX BBIPAXKECHUH, OCYILECTBIIAA HEOOXOIUMBbIE TIOACTAaHOBKH U
npeoOpa3oBaHus (C ONOPOIl Ha aITOPUTM yUEOHBIX IEHCTBU).

HaxoauTs HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TekcToBBIX 32124

Pemate MHOromaroBble TEKCTOBbIE 3aJaud apu(METHUECKHUM CIIOCOOOM ¢ Omopoil Ha
BOIIPOCHBIN IJIaH.

Pemats npocTeiimne 3a1a4u, CBSI3aHHbIE C OTHOIIEHUEM, IPONOPLMOHAIBHOCTHIO BEIIMYHH,
IPOLEHTaMH; peliaTh TP OCHOBHBIE 337a4u Ha IPOOU U MPOLIEHTHI.

Pemarp 3amaun, copepxaiine 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIUYHMHBI: CKOPOCTb, BpeMs,
paccTosiHue, 1€Ha, KOJIMYECTBO, CTOMMOCTB; INPOM3BOAMUTEIBHOCTh, BpeMs, o0bEMa paboThI,
UCTIONB3Ys apupMeTHYeCKue NeHCTBUS, OLICHKY, IPUKUAKY; MOJIb30BATHCSA €AUHUIIAMU U3MEPEHUS
COOTBETCTBYIOIINX BEJIUYHUH.

CocTtaBisaTh OYKBEHHBIE BRIPaKEHUS 110 YCIIOBHIO 33/1a4H MTOCIIE COBMECTHOTO aHAJIN3a.

W3Bnekars uHGOpMANNIO, IPEACTABICHHYIO B TaOMUIIaX, HA JUHEHHOM, CTOIOYATON WK
KpYroBOW Juarpammax, MHTEpPIpETUPOBATh MIPEICTaBICHHbBIE JAHHBIE; NCIIOJIb30BaTh JaHHbIE IIPU
pelleHny 3aj1au.

[TpencraBasaTs HHGOPMALHIO C TOMOIIBIO TAOIHUI, TUHEHHOM U CTOIOUATON AUarpamM.

Harnsanas reomerpust

[TpuBoANUTE TpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIOMHX (POpMY H3YHYEHHBIX
reOMEeTPUYECKUX IIIOCKUX U POCTPAHCTBEHHBIX (DUTYD, IPUMEPHI PaBHBIX U CHMMETPHYHBIX QUTYP.

N300pakaTh ¢ TOMOIIBIO LIUPKYJIS, THHEHKH, TPAaHCTIOPTHPA HA HETMHOBAHHOM M KJIETYaTON
Oymare n3y4eHHbIE TJIOCKHE TeOMEeTpUYeCcKre PUTypbl U KOH(PUTypallui, CHMMETPUYHBIE (PUTYPBI.

HMmeTh mpencTaBieHUE O T€OMETPUYECKUX TMOHATUSAX: PABEHCTBO (UTYp, CUMMETpHS, OCbh
CUMMETPHH, LICHTP CUMMETPHH.

HaxoauTe BeENWYMHBI YITIOB H3MEPEHUEM C IOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJbl
3aJJaHHOW BEJIMYHHBI, IT0JIb30BaThCS IIPU PEIIEHUH 3a/1a4 IPAlyCHON MEPOU yIJIOB; pacliO3HaBaTh Ha
4epTe’kKax OCTPBIM, IPAMON, Pa3BEPHYTHIN U TYIIOU YIJIBL.

BbruncnaTe UIMHY JIOMaHOH, HEPUMETP MHOIOYIOJIbHHUKA, IIOJIb30BAaThCs E€AMHHUIIAMU



M3MEpEHUS AJIMHBI, BBIPAXXaTh OJHU €UHUIIBI U3MEPEHUS JUIMHBI UEPE3 APYTHE.

Haxonutb, HCTIONB3ysl YEPTEKHBIE HHCTPYMEHTBI, PACCTOSHMS: MEXAY IBYMs TOYKaMH, OT
TOYKH J0 NPSMOM, JJIMHY IIyTH HAa KBAJAPATHOU CETKE.

BoraucnsaTs miomans GpuUryp, CocTaBIeHHBIX U3 IPSMOYTOJIbHUKOB, HCIIOIb30BaTh pa3oueHne
Ha TPSIMOYTOJIBHUKH, Ha paBHbIC (UTYpHI, TOCTPaMBAaHUE IO MPSAMOYTOJbHHUKA; MOJIH30BATHCS
OCHOBHBIMHM €IMHULAMU H3MEPEHUs IUIOLAAH; BbIPAXXaThb OJHHM €JUHULbBI M3MEPEHMS ILJIOIIAIN
gyepes apyrue (mpu HeoOX0IMMOCTH C ONOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pacno3naBaTh Ha MoOJENSX M M300paKEHUAX MUPAMUIY, KOHYC, HMJIUHAP, UCIOIB30BaTh
TEPMHUHOJIOTHIO: BEpILIMHA, pedpo, rpaHb, OCHOBAaHUE, pa3BEPTKA.

N300pakaTh Ha KJIE€TYaTON OymMare mpsMOYTOJIbHBIN Mapajieenunet.

Boruncnsate 00bEM MPSAMOYTONBHOIO Mapaiienenumnena, Kyda, Mmojib30BaTbcs OCHOBHBIMU
eIMHUIIAMUA M3MepeHusi 00bEMa; BhIpakaTh OJAHU €IMHHIIBI M3MEpeHHus o0béMa uepes Apyrue (c
OTIOPO Ha CIPaBOYHYIO HH(OPMAITHIO).

Pemate HeciiokHbIE 33jaud Ha HAXO0XKJIEHUE I'€OMETPUYECKUX BEIUYMH B IPAKTHUUECKUX
cUTyanusx (pu HeOOXOIMMOCTH C BU3YAIIbHOM OIOPOit).

PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9 KJIACCBI
Hean n3ydyenust yaeGHOro Kypca

Anrebpa sBISIETCS OAHMM W3 OINOPHBIX KYPCOB OCHOBHOW IIKOJIBI: OHAa O0ECIeUYHMBACT
U3Y4YECHHE JPYTuX IUCLMIUIMH, KAK €CTECTBEHHOHAyYHOIO, TaK M TI'yMaHUTapHOIO LMKIIOB, €€
OCBOCHHE HEOOXOAUMO Uil MPOAOIDKEHHS 00pa3oBaHUS M B IOBCEIHEBHOW XHM3HH. Pa3zButHe y
o0yyaromuxcs Hay4YHBIX IIPEICTaBICHUN 0 IIPOUCXOXKACHNUN
Y CYIIIHOCTH aJIreOpandecKux a0CTpaKIHid, CIIOCO0e OTPAKCHHSI MAaTEMAaTHICCKONH HAYKOW SBIICHHIMA
U MIPOLIECCOB B IPUPOJIE U 00IIECTBE, POJIM MATEMAaTUYECKOI'O MOIEIMPOBAHNUS B HAYYHOM [TO3HAHUU
U B MPAKTHUKE CIOCOOCTBYET (hOPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHHS U KAYECTB MBIIUICHUS,
HEOOXOAMMBIX Ul aJanTallid B COBpeMEHHOM IHdpoBoM oOmectBe. M3ydyeHue anredpsl
€CTECTBEHHBIM O00pa3oM o0OecreuyuBaeT pPa3BUTHE YMEHHs HaO/I0/laTh, CpPaBHMBAaTh, HAaXOJUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH  MBIIUICHUS, CIIOCOOHOCTH  apryMEeHTHPOBAaHHO
00OCHOBBIBaTh CBOM JIEHCTBUS U BBIBOJIbI, (POPMYIHPOBATh yTBEpkKAeHUA. OCBOECHUE Kypca alreOpsl
obecreynBaeT pa3BUTHE JIOTHYECKOTO MBIIUIEHUS 00YJalOIUXCs: OHU UCTIONIBb3YIOT JIeAYKTUBHBIE U
WHIYKTUBHBIE pacCYXJIEHHUs, 0000IIeHHEe M KOHKPETH3allMi0, aOCTparupoBaHHWE U AHAJIOTHIO.
OOyuenue anrebpe mpeAnosaraeT 3HAYUTENbHBIM O00BEM CaMOCTOSTEIBHOM JIE€ATENIbHOCTH
o0yyaroluxcs, MO3TOMY CaMOCTOSITENIbHOE pPEIIeHHE 3ajjad E€CTECTBEHHBIM 00pa3oM SIBISETCS
peanu3anyen AeaTelbHOCTHOTO MPUHIUIA O0yUeHHUS.

B crpykType nporpaMmbl yueOHOro Kypca «Airedpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO
3aHUMAIOT COJepXKaTelbHO-METOMYECKue JTUHMU: «YHucna M BBIUMCICHUS»; «Anredpandeckue
BBIDAXKECHUS», «YPAaBHEHUS U HepaBeHCTBay; «DyHkumm». Kaxnmad w3 3THX coaepKaTenbHO-
METOJMYECKUX JMHUM Pa3BUBAETCSA Ha IMPOTSIKEHUU TPEX JIET U3YYEHUs Kypca, €CTECTBEHHBIM
o0pa3oM meperieTasch U B3aUMOJEUCTBYSI C JIPYrUMH €ro JIMHUAMU. B Xone m3ydeHus Kypca
00yJaromuMcsl MPUXOTUTCS JIOTUYECKU PACCYyXk/1aTh, MUCIOJIb30BATH TEOPETHKO-MHOKECTBEHHBIN
S3bIK. B CBA3M C 3TUM 1enecooOpa3HO BKIIOUUTH B MPOTrpamMMy HEKOTOpPBHIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIINE BCE OCHOBHBIE pa3feiibl MaTeMaTHYECKOro oOpa3oBaHUs U CIIOCOOCTBYHOIIUE
OBJIQJICHUIO OOY4YalOIIMMHUCS OCHOB YHUBEPCAJIBHOTO MAaTeMAaTHUYECKOro s3blka. TakuM 00pazom,
MOXKHO YTBEp)KIaTh, YTO COJEPXKATEIbHOM M CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Anrebpa»
SIBJIIETCSL €T0 UHTETPUPOBAHHBIN XapaKTep.

Copnepxanue JIMHUN «HuCia U BBIYUCIIEHUS» CIIY)KUT OCHOBOM IS TAIbHENUIIETO N3Y4YEHHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYUaIOIIUXCS JJOTHUYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO
YMEHHUS TI0JIb30BaThCsl QITOPUTMaMH, a TakKe MPHOOPETEHUIO TPAKTUYECKUX HaBBIKOB,
HEO0OXOIMMBIX JIJIsl TOBCETHEBHOM *U3HU. Pa3BuTHE MOHATHUS O YKCIIe B OCHOBHOM IIIKOJIE CBSI3aHO C
palMOHANBHBIMU W HUPPALMOHAIBHBIMUA  YUCIAMH, (OPMHPOBAHHWEM  MPEICTABICHUA O
JNECHCTBUTEIBHOM YHCJE. 3aBEPIICHUE OCBOCHHUS YWCIIOBOM JIMHMM OTHECEHO K CTapIIEMy 3BEHY
o01iero oopazoBaHusL.

CopeprkaHue IByX anreOpanvdecKux JUHUN — « AJredpandecKkue BIpaKEHUs» U «Y paBHCHUS
U HEpaBEHCTBa» CHOCOOCTBYET (OPMHUPOBAHMIO y OOYYAIOUIMXCS MATEeMaTHYECKOro armapara,



HEOOXOIUMOTO JJii pelIeHHs] 3aJad MaTeMaTUKH, CMEXKHBIX TPEIMETOB H  MPAKTHKO-
OpPUEHTHPOBAaHHBIX 3a7ady. B OCHOBHOUW 1KOJIe YYEeOHBIH MaTepuan TPYNIUPYETCS BOKPYT
paIMoOHATBHBIX BBIpAKEHUU. AnreOpa JEMOHCTPUPYET 3HAUCHUE MATEMaTUKH KakK s3bIKa JUIS
IIOCTPOEHHUSI MATEMAaTUYECKUX MOJIENIEH, ONMCaHUs IPOLIECCOB U SBJICHUI peaibHOro Mupa. B 3anaun
oOyueHusi airebpe BXOAAT TakkKe JJalbHEHIIee pPa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS,
HEe0OXOIMMOr0, B YaCTHOCTH, JI OCBOCHHS Kypca HH(POPMATHKH, W OBJAJCHHUE HaBbIKaMU
JeNYKTUBHBIX paccyxkaeHuil. [IpeobpazoBanue CHMBOIBHBIX ()OPM BHOCUT CBOH cCrelU(UUISCKUI
BKJIJ] B pa3BUTHE BOOOPAKEHHUS, CIOCOOHOCTEH K MAaTeMaTHYECKOMY TBOPYECTBY.

Copepxanue pyHKIHOHAIBHO-TpadUUECKON JTMHUM HALIETICHO Ha MOTYYeHHE HIKOJIbHUKAMHU
3HAaHUU 0 (PYHKIMAX KaK BKHEHIICH MaTeMaTHYECKOH MOJENU IS OMHUCAHHS U WCCIICTOBAHUS
pa3Ho-00pa3HbIX MPOILIECCOB U SBIECHUI B mpupoae U odmectBe. M3ydenue sToro marepuaia
CIOCOOCTBYET PA3BUTHIO Yy OOYYArOMIMXCS YMEHHUS HCIOJIb30BaTh PA3IMYHBIC BBIPA3UTEIHHBIC
CpeICTBa s3bIKa MAaTEMAaTUKH — CIIOBECHbIE, CUMBOJIMYECKUE, Tpaduyeckue, BHOCUT BKJIaJ B
(dhopMUpOBaHHE TIPEIICTABICHHUIA O POJIM MATEMATHKH B PA3BUTHH [TUBUJIM3AIUN U KYJIbTYPBHI.

MecTo y4eOHOro Kypca B y4eGHOM IJIaHe

CornacHo yuebHOMY TUTaHy B 7-9 Kitaccax m3ydaercs yuyeOHbIN Kypc «Anredpay, KOTOPBIH
BKJIFOYAET CJICAYIOIIAE OCHOBHBIC pa3Aelbl  coiepxaHus: «Uucma W BBIYHCICHUSY,
«AnreOpanuecKkre BhIpaXEHUS», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUN.

Y4eOHBbIH MIaH HA U3ydeHHEe anreOphl B 7—9 Kiiaccax OTBOJIUT HE MeHee 3 yu4eOHBIX YacoB B
HEJICII0 B TEYCHUE KaXK]IOT0 rojJla 00y4eHus1, BCEro 3a Tpu rojaa o0yueHus — He MmeHee 306 yueOHbIX
YacoB.

COAEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA» (ITO TOJAM OBYUYEHUN )
7 KJIACC

Yucia v BbIYMCIEHHSA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OAHOI (OPMBI 3ancH Ipodeit K Jpyrou.
[ToHsiTHE pPaLMOHAIBHOTO 4YHCIA, 3alUCh, CPABHEHHUE, YIOPSIOYMBAHHUE PALMOHAIBHBIX YHUCEIL.
ApubmeTrndeckre AeCTBUS C pallMOHANTBHBIMY YKcliaMu. Perienne 3a1a4 u3 peaibHOM MPaKTHKU Ha
4acTH, Ha JIPOOH.

CreneHsb ¢ HaTypaJIbHBIM ITOKa3aTeNeM: olpeiesieHne, Ipeodpa3oBaHNe BEIpaKEHUI Ha OCHOBE
OIIpeJIeJIEHUS, 3aMUCh OOJIBIINX YHCEIT.

[TporneHTsl, 3amuCch MPOLIEHTOB B BHUJE APOOM M JpoOU B BHUJIE NMPOLEHTOB. TpU OCHOBHBIE
3aJlauM Ha IPOLEHTHI, pELICHHE 3a/1a4 U3 pealbHON MPAKTUKH.

[TpuMeHeHne NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE TIpsMast U oOpaTHast IPONOPLHUOHAIBHOCTH.

Auredpanyeckune BbIPaKeHHUS

IlepeMeHHbBIE, YMCIOBOE 3HAYEHWE BBIPAKECHUS C IEPEMEHHOW. JlomycTHMble 3HA4YEHUS
nepeMeHHbIX. [IpeacTaBieHne 3aBUCMOCTH MEX/Ty BEeIMUMHAMU B BHJIE popMybl. Beruncnenus no
dhopmymam.

[IpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, TOXKJIECTBEHHO pPaBHbIE BBIPAXKEHMSI, IpaBUiIa
npeoOpa3oBaHusl CyMM U TPOU3BEIEHMH, MpPaBHJIa PACKPBITHS CKOOOK M MPHBEICHUS IMOJOOHBIX
CJIaraeMbIX.

CBolicTBa CTENIEHN C HATYPaAJIbHBIM I10Ka3aTEIEM.

OpnHounenbl U MHoOroujeHbl. CreneHb MHOrowieHa. ClojkeHue, BbIUMTAaHUE, YMHOXKEHHE
MHOro4J€HOB. POpMyJIbl COKpPalIEHHOIO YMHOXKEHUS: KBaapaT CYMMbl M KBaJpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJapaToB. Pa3inokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHus

VYpaBHeHHe, KOpeHb ypaBHEHHS, IpaBHjia MPeoOpa3oBaHUsl ypaBHEHUS, PAaBHOCHIBLHOCTD
YPaBHEHHUHU.

JIuHeitHoe ypaBHEHHE C OHOM MEPEMEHHOM, YUCIIO KOPHEHN JIMHEHHOTO YPaBHEHHUS, PEIICHUE
JUHENHBIX ypaBHEHUH. CocTaBlIeHHE ypaBHEHUH IO YCIIOBUIO 3a/1a4yl. PeleHne TeKCTOBbIX 3a/1a4 ¢



IIOMOILBIO YPABHEHUM.

*JIuHeiiHOe ypaBHEHME C JBYMs TepeMEHHBIMH M ero rpaduk 2. Cucrema JBYX JMHEHHBIX
YpaBHEHHH C JByMs NEpEMEHHBIMH. PelieHue CHUCTeM YpaBHEHUH CIIOCOOOM IO/ICTAaHOBKH.
[Ipumepsl penieHus: TEKCTOBBIX 337a4 C IOMOIIbI CUCTEM YPaBHEHUH.

DOyHKUNH

Koopaunara Touku Ha npssmMoii. YUucnosle mpoMexyTku. PaccTosHre Mexay IByMs TOUKaMuU
KOOPJAHMHATHOM IIPSIMOIA.

[IpsmoyronbHas cucrema koopauHat, ocu OX m Oy. AOcmucca u opAuHAaTa TOYKHA Ha
KOOpAUHATHOM tu1ockocTu. [Ipumepsl rpadukos, 3aganHbix hopmynamu. UteHue rpadkoB peatbHbIX
3aBHCHUMOCTEM.

[Tonstue pynkmun. 'padux pynxmum. CeoiictBa Gynkimii. Jluneiinas Gynkius, e€ rpadux.
I'paduk pynkuum y = kx + b. *I'paduyeckoe penieHne JIMHEWHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX
ypaBHEHUN ™.

8 KJIACC

Yuciia ¥ BbIYMCICHHSA

KBanpatHslii kopeHb u3 uucna. *Ilonstue 00 uppaunoHaIbHOM 4Hciae. JlecsaTuynble
NpUOIMKEHUST UPPAlMOHANBHBIX dncen™. CBOHCTBa apu(METHUECKUX KBaJIPaTHBIX KOPHEH M UX
IPUMEHEHHE K IpeoOpa30BaHUIO YHCIOBBIX BBIPQKEHUH M BBIYMCICHUAM. *JleficTBUTENbHBIE
quciaa*.

CreneHs ¢ 1enbIM II0Ka3arenaeM U e€ cBoiicTsa. CTaHgapTHas 3aluch YHUCIIA.

Auaredpanyeckune BbIpaKeHHs

KBazpaTHblil TpEXUIIEH; pa3I0KEHUE KBaAPATHOTO TPEXUIEHA HA MHOKUTEIIN.

Anrebpanueckas apoOb. OCHOBHOE CBOHCTBO anreOpamueckoid npobu. ClioxeHue,
BbIUUTAHHUE, YMHOXEHME, JAeJeHHe anredpanuyeckux podOeill. PannoHanbHblE BBIpAKEHHS M HUX
npeoOpa3oBaHue.

YpaBHeHUs! M HEpABEHCTBA

KBanmparnoe ypaBHeHue, (opMmyna KOpHEW KBajpaTHOrO ypaBHeHHs. *Teopema Buera*.
Pemienne ypaBHeHMH, CBOIAIMXCS K JIMHEHHBIM U KBaJipaTHbIM. [Ipocreiiiie qpoGHO-paliMoHaIbHbIE
YpaBHEHHUSL.

*T'paduueckas MHTEpHpeTaLns ypaBHEHUH C JBYMS MEPEMEHHBIMH U CHCTEM JIMHEWHBIX
YpaBHEHUH ¢ ABYMs NepeMeHHbIMU ™. [IpuMepsl pelrieHusl CUCTEM HEIMHEMHBIX YpaBHEHUH ¢ ABYMS
IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

YucnoBsle HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OAHOW NEPEMEHHOM.
PaBHOCMIIBHOCTH HEpPAaBEHCTB. JIMHENHbIE HEPABEHCTBA € OJHOM NepeMeHHON. CHCcTeMbl JIMHEHHBIX
HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKIUHA

[Tonstue pynkumu. OOnacTh ONpeneseHUus] 1 MHOXECTBO 3HaueHHH (yHKIMHU. CriocoOb
3amanus QyHKIIAN.

I'padux pynkimu. Urenue cBoHCcTB pyHKIMH 10 €€ rpaduky. [Ipumepsl rpadukoB GyHKINH,
OTPaXKaIOIIKX peabHbIE MPOIECCHI.

OyHKIMY, ONHUCHIBAIOIIME MPSIMYI0 M OOpaTHYIO HPOMOPLUOHAIBHBIE 3aBUCUMOCTH, HX

K .
rpapuku. Oynkmumy = X2,y = X,y = x, ¥ = o *T'paduueckoe pelieHre ypaBHEHHA U CUCTEM

ypaBHEHUI ™.

9 KJIIACC

Yucya 1 BLIYUCICHHUS
PannonanbHble yncna, *UppanydoHANbHBIC YHCIA, KOHEYHBbIE M OSCKOHEUHBIE NECSTHYHBIC
npoOu. MHOXECTBO JCHCTBUTEIBHBIX YUCEIT; ICHCTBUTEIIbHBIC YHCiIa KaK 0ECKOHEUHBIE JECATUIHBIC

2 3nech u manee * * 0603HAYEHBI TEMBI, H3y4EHHE KOTOPBIX IPOBOAUTCA B 03HAKOMHUTENILHOM ILtane. Ilegaror
CaMOCTOSTENILHO ONpe/essieT 00beM N3ydaeMOoro MaTepHana.



napoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE MEXAY MHOXKECTBOM JEHCTBUTENBHBIX YHUCEN WU
KOOPJMHATHOW MPSIMOM.

CpaBHEHHE [EHCTBUTENBHBIX YHCEN, apu(METHUYECKUE IEHCTBUS C JCUCTBUTEIHHBIMHU
quciaMmu™.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIET0 MUPA, JITUTEILHOCTh MPOLIECCOB B OKPYKAIOIIEM MHPE.

[TpuOmmk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh MpuOMMmkeHus. OKpyrieHue 4Yuced.
IIpuknaka U OLEHKa Pe3yJIbTaTOB BHIYUCICHUMN.

YpaBHeHUs1 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM.

KBagparHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOIAIIMXCS K KBaJApaTHbIM. bukBanpaTtHoe
ypaBHeHue. *TIpumepbl pelieHus ypaBHEHHHM TpeTbeld W YeTBEPTOM CTEIEHEH pasliokeHHWEeM Ha
MHOXUTEIN ™.

Pemenne npoO6HO-palliOHAIBHBIX YPaBHEHUH.

Pemrenne TeKCTOBBIX 3a/1a4 areOpandeckKuM METOOM.

VYpaBHeHHE C JByMSl MEpPEMEHHBIMU U ero rpaduk. PemieHue cucrem IByX IJHMHEHHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU. PelieHne cuctem JByX ypaBHEHHH, OAHO U3 KOTOPBIX JINHEWHOE,
a japyroe — BTOpoil creneHu. ['paduyeckas MHTEpIIpeTalUds CHUCTEMbl YPaBHEHHMH C JBYMS
IIEPEMEHHBIMHU.

Perienrie TeKCTOBBIX 337124 aNredpandeckum crocoOom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne NMHEWHBIX HEPaBEHCTB C OJHOW IEpeMEHHOW. PemieHue cucteM JIHHEHHBIX
HEpaBEHCTB C OJHOW mepeMmeHHOW. KBamparHeie HepaBeHcTBa. ['paduueckas mHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DOyHKIUHA

KBanparnunass ¢yuknus, e€ rpapuk u cpoictBa. [lapabona, KOOpAMHATHI BEPUIMHBI
napaboIIbl, 0Ch CHMMETPHH MapadoJIbL.

I'pacduku GbyHKITH: y = Kkx, y = kx + b, y = X%,
y = x,y = SI/II/IX CBOMCTBA.

YucnoBble M0CJIAEA0BATEIbHOCTH U IIPOIPECCHU

[loHsiTHE YMCIOBOM MOCIENOBATENIBHOCTU. 3aJaHUE IOCIEAOBATEILHOCTH PEKYPPEHTHOU
dhopmymoit u popMyIoi N-ro useHa.

ApudmeTrndeckasi U reoMmeTpuieckas mporpeccuu. opMyIel N-ro yieHa apuGMeTHdecKoi u
Tr€OMETPUYECKON ITPOrPECCUM, CYMMBI IEPBBIX N YJICHOB.

*MN3o0pakeHre YIEHOB apU(PMETHUYECKOH M TeOMETPHYECKOW MPOTPEecCHil TOYKaMH Ha
KOOPJAMHATHOMU TIOCKOCTH. JIMHEHHBIN U 9KCIOHEHITMAIBHBIA pOCT. CIIOKHBIE MPOIEHTHI ™.

[IJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHHS ®EJIEPAJILHON PABOYEN
I[TPOTPAMMBI KYPCA «AJI'EGPA»

OcBoenue yaeOHOro Kypca «Aisredpa» Ha ypoBHE OCHOBHOT'O 00IIero 00pa30BaHus TOKHO
o0ecrneunBaTh JOCTUKEHHUE CIEAYIOIINX MPEeIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB:

7 KJIACC

Yuciia 1 BLIYUCICHUA

BbImonHsATe, coueTas yCTHbIE W NHCbMEHHbIE NpPUEMBI, apudmeTrnyeckue IEHCTBUS C
palOHaIbHBIMU YHCIIAMHU.

HaxoauTh 3HaYeHMs YMCIOBBIX BHIPAXKEHUI; IPUMEHATh pa3HOOOpa3Hble ClIOCOObI U MPUEMBI
BBIUUCIICHUS 3HAUYCHUH APOOHBIX BBIPAKEHH, COJIEPKALIUX OOBIKHOBEHHBIE U JECATHYHBIE POOH.

[lepexoauTthb OT 01HOM (POPMBI 3aHUCH YKCEN K IPYroi (peoOpa3oBbIBaTh AECATUYHYIO JpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATHUHYIO JpoOb). CpaBHMBATh U YNOPSAI0YMBATH
paloHaIbHbIE YHCTIA.

OKpyrasTh 4ncia.

BbINONHATE NPUKHUIKY M OLEHKY pe3yibTaTa BBIYUCICHUMN, OLEHKY 3HAYEHWH YHCIIOBBIX



BBIPaKCHUM.

BBITIONHATE NTEHWCTBHS CO CTEMEHSAMH C HaTypalbHBIMHM IIOKa3aTeJsIMH (C OMOpoW Ha
CIPaBOYHYIO HH(OPMAIIHUIO).

[IpuMeHATh NpU3HAKK JEIUMOCTH, Pa3I0KEHHE HA MHOXKUTEIN HATypalbHbIX YUCEL.

Pemare mnpocreiiiiine NpakTUKO-OPUEHTUPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, [PONOPLUUOHATIBHOCTBIO BEJIMYMH, MPOLIEHTAMHU; UHTEPIPETUPOBATh PE3YJIbTAThl PELICHHUS
3a7a4 ¢ yu€TOM OTpaHMYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

OpueHTUpOBaThCSI B TOHATUAX U ONEPUPOBaTH Ha 0a30BOM YpOBHE airedbpanveckoin
TEPMUHOJIOTUEN U CUMBOJIMKOM.

Haxoauts 3HaueHus: OyKBEHHBIX BBIPDOKEHUHN MPU 3aJaHHBIX 3HAYCHUAX MEPEMEHHBIX.

Brimonsate npeoOpa3oBaHus 1€70T0 BBIPAKEHUS B MHOTOWIEH MPUBEACHUEM MOAOOHBIX
CcllaraeMbIX, PaCKpPbITUEM CKOOOK.

BbInoMHATE YMHOXKEHHUE OJTHOYIEHA HA MHOTOWIEH M MHOI'OYIEHA Ha MHOTOWIEH, IPUMEHSTh
(dbopMyIbl KBaZpaTa CyMMBI M KBaJIpaTa pa3HOCTH (C OMOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Ocy1ecTBIATh pa3iokKeHNE MHOTOUJIEHOB HA MHOYKUTEIIN C TIOMOLIbIO BHIHECEHUS 3a CKOOKH
00I1Ier0 MHOXKUTEJS, TPYIITUPOBKU CIaraeéMbIX, TPUMEHEHHsI (OPMYIT COKPAIIEHHOTO YMHOXKEHUS (C
OTIOPOi Ha CIIPAaBOYHYIO HH(OPMAITHIO).

[TpumensTh MpeoOpa3oBaHKsI MHOTOWICHOB ISl PEIICHUS PA3IMYHBIX 3a7a4 U3 MAaTEeMaTHKH,
CME)KHBIX [IPEIMETOB, U3 PEAbHON MPAKTUKU.

Hcnonk30BaTh CBOICTBa CTENEHEH C HATYpaJbHBIMH IOKa3aTelsiMU JJisi MpeoOpa3oBaHuUs
BBIpKEHUH (C OMOPOH Ha CIIPABOYHYIO HHPOPMAITHUIO).

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHEliHBIE ypaBHEHHS C OJHOM INEPEMEHHOM, MPUMEHSS IMpaBWiIa NEPEXoaa OT
HCXOJIHOTO YPABHEHUS K pAaBHOCUIILHOMY eMy. IIpoBepsTh, SBISETCS JIM YUCIO KOPHEM YPAaBHEHUS.

Hmetp npeacTaBieHne o rpaduyeckux METOJax MPH PEUICHUH JIMHEWHBIX YpaBHEHHH U X
CHCTEM.

[TonGupath mpuMepsl Map YUCell, SBJISIONIMXCS PELICHUEM JTMHEHHOrO0 ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.

Ctpouth B KOOpJIMHATHOW IUIOCKOCTH TpapuK JMHEHMHOIO YypaBHEHUS C JBYMS
NEPEMEHHBIMH; MOJIb3YSICh IPauKOM, IPUBOAUTH MPUMEPHI PELICHUS] YPaBHEHHUS.

PemaTts cucreMbl OBYX JIMHEMHBIX YpaBHEHUH C JIByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduuecKku (¢ ornopoii Ha aaroOpuUTM yueOHbIX ACHCTBUI).

CocraBnsTh (mOCI€ COBMECTHOIO aHAlW3a) M pellaTh JUHEHHOE ypaBHEHHE WM CUCTEMY
JUHENHBIX YpAaBHEHUH [0 YCIOBUIO 3aJauyd, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MTOJIYYEHHBIN pe3yibTarT.

Koopaunartel u rpaguxkn. @yHkuun

N300pakath Ha KOOPAMHATHOM MPSIMON TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOPIMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI; 3alHChIBATh YHCIOBbIE IPOMEKYTKH Ha alre0panvyeckoM s3bIKe.

OtMmeudath B KOOPIAUHATHOMN IJIOCKOCTH TOYKH I10 33JaHHBIM KOOPJUHATaM; CTPOUTh IpapuKu
muHeHHbIX QyHKImA. CTpouTth rpaduk ¢pyHkmm y = kx + b.

OnuceiBaTh € MOMOIIBIO (YHKIHMM H3BECTHBIE 3aBUCHUMOCTH MEXIy BelIMYMHAMHU (10
AITOPUTMY Y4YEOHBIX JEHCTBHI): CKOPOCTb, BPEMsl, pacCTOSIHHE; 1I€Ha, KOJMYECTBO, CTOMMOCTH;
MIPOU3BOIUTENILHOCTD, BpEMSI, 00bEM pabOTHI.

Haxoaute 3HaueHune GyHKIMM M0 3HAYECHUIO €€ apryMeHTa.

[Torumate Tpaduueckuii cmoco0 TpPEnCcTaBICHUS W aHaIW3a WH(OpPMAIUU; W3BJICKaTh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPaQUKOB peaTbHbBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KJIACC

Yucaa ¥ BLIYUCIEHUS

Hcnonb30BaTh HayallbHbIE MPEICTABICHUS O MHOXECTBE JIEUCTBUTENBHBIX YUCEN IS
CpPaBHEHUs, OKDPYIJICHUs] W BBIUUCICHUN; HW300pakaTh JACHUCTBUTEIBHBIC YHCIIA TOYKAMH Ha
KOOPJAMHATHOU IIPSIMOA.

[IpuMeHATh MOHTHE apU(PMETHIECKOTO KBAJAPATHOTO KOPHS;, HAXOAUTh KBaApAaTHBIEC KOPHH,



UCTIONB3YSl TMPU  HEOOXOAMMOCTH KAIBKYJISTOP; BBINOIHATh MPOCTEHIIHE TPeoOpa3oBaHuUs
BBIPAYKEHHI, COJIEpKAIMX KBAJIpaTHbIE KOPHU, UCMOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBark 3amucu OOJIBIIMX M MajblX YHMCEN C IMOMOIIbIO JECITHYHBIX JIpoOed u
crernedert yucia 10.

AuredpanyecKkue BbIpasKeHUs1

[IpuMeHATh TOHATHE CTENEHH C IEIbIM II0Ka3aTeIeM, BBIMOJIHATh IMPeoOpa3oBaHUs
BBIPOKECHHM, CoJepXkalluX CTENEHU C IeJIbIM IOoKa3aTeiaeM (C HCIOJIb30BaHUEM CIPABOYHOU
nHpopManun).

BBITIOTHATE HECIIOXKHBIC TOXKIECTBEHHBIE MPEOOpa30BaHUsl PAlIMOHAIBHBIX BBIPAKCHUM Ha
OCHOBE TIPABWJI ICUCTBUN HAJ MHOTOWICHAMH U aNTreOpandecKuMu APOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIECH HA MHOKHUTEIH.

[TpuMeHsTh TPeoOpa30BaHUs BBIPAXKCHUN ISl PEIICHUS PAa3JIMYHBIX 33/1a4 U3 MATEMAaTUKH,
CMEKHBIX MTPEIMETOB, U3 PEATIbHON MPAKTUKH.

YpaBHeHus1 M HepaBeHCTBA

Pemars nuHeiiHble, KBaJIpaTHBIE YpaBHEHUS (C HUCIIOIB30BAHUEM CIIPABOYHON HH(POPMAIIHH )
Y pallioOHaIbHBIC YPaBHEHMUSI, CBOSIIIUECS K HUM, CUCTEMBI IByX YPaBHEHUH C IByMS IEPEMEHHBIMH.

[IpoBoauTh mpocTEWIlINe UCCIIEIOBAHUS YPAaBHEHUN U CUCTEM YpPaBHEHUM, B TOM YHCIE C
MIPUMECHEHHEM TpaUUecKux MPeICTaBICHU (YCTaHABIMBATh, UMEET JIM YpaBHEHUE WIH CHCTEMA
yYpaBHEHUH pEeIIeHUs], €CITU UMEET, TO CKOJIbKO, U TIP.) C OMIOPON Ha aJITOPUTM Y4E€OHBIX JACHCTBUU.

[TepexouTh OT CIIOBECHOM (POPMYITUPOBKH 3a71a49H K €€ aJireOpanveckoil MOJIEIH C IIOMOIIBIO
COCTABJICHMSI YpPAaBHEHHMS WJIM CHCTEMbl YPAaBHEHUN, WHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M MMOJTYyYEHHBIN pe3ybTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB [JIsi CPAaBHEHMS, OIICHKH; PEIIaTh JIMHEHHbIE
HEPaBEHCTBA C OJHON MEPEMEHHON U UX CUCTEMBI; AaBaTh IpauecKyr0 HILTIOCTPALIMIO MHOKECTBA
pelIeHU HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

OnepupoBath Ha 0a30BOM ypoBHE (YHKIHMOHAIbHBIE TOHSTHUS U S3BIK (TEPMHHBI,
CHMBOJIMYECKHE O0O0O03HAYEHHMSs); OMNpENeNsITh 3HaueHWe (YHKIMU 10 3HAYCHHUIO apryMEHTa;
OTIpeIeNATh CBOMCTBa (PYHKIMHU 110 €€ TpaduKy.

. k
CtpouTs rpaduKu d1eMeHTapHbIX QyHKIUH Buga, y = X2, y=x3,y =+/x ,y= —; OIHCHIBATH

CBOICTBa YMCIIOBOM PyHKIMHU 110 €€ rpaduKy (py HEOOXOJUMOCTHU C HANPABIISIFOIIEH TOMOLIBIO).

9 KJIACC

Yucia v BbIYMCIEHHSA

CpaBHMBATh U yNOPSAOYMBATh PALIUOHAIBHBIE U UPPALIMOHAIIBHBIE YHCIIA.

BoinonuaTe apudmeTHueckue IEHCTBUS C pallMOHAIbHBIMU YHMCIAMH, COYETas YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOIHATH BEIUUCICHUS C UPPALIMOHATIEHBIMU YUCIIAMH.

HaxoauTh 3HaueHusi crerneHed C LEeNbIMU MOKa3aTeasiMU U KOPHEH; BBHIYUCIATh 3HAUEHUS
YHUCJIOBBIX BBIPAXKEHUH.

OKpyTrITh JeCTBUTENbHBIE YHCTIA, BHIOIHATH IPUKUIKY PE3yJbTaTa BHIYUCIECHUH, OLICHKY
YHUCJIOBBIX BBIPAXKEHUH.

YpaBHeHus1 M HEpaBEHCTBA

Pemare nuHelHbIE M KBaJpaTHbIE YPaBHEHNUS, YPABHEHUS, CBOAAIIMUECS K HUM, IPOCTEHUIIINE
IpoOHO-pallMOHATIbHBIE YPABHEHUSI.

Pemate mpocreiiine cucTeMbl ABYX JMHEMHBIX YpaBHEHUN C JIByMs IIEPEMEHHBIMHU U
CUCTEMBI JBYX ypaBHEHHUH, B KOTOPHIX OJHO ypaBHEHHUE HE SIBISETCS JIMHEHHBIM (110 BU3YaJIbHOM
orope).

Pemarps mnpocrelime TEKCTOBBIE 3a7aud alredpanyeckuM CHocoOOM ¢  MOMOUIBIO
COCTaBJICHUS YPAaBHEHMSI UJIM CUCTEMBI IBYX YPaBHEHHH C ABYMs IEPEMEHHBIMHU.

[IpoBOaUTH MpOCTEHIINE UCCIECTOBAHUS YPABHEHUM W CUCTEM YpPAaBHEHHUW, B TOM YHCIE C
NpUMEHEHHEM TIpadUuecKuX MpeAcTaBlIeHul (YCTaHaBIMBATh, UMEET JIM YPAaBHEHUE WM CHUCTEMaA
YpaBHEHUI pellIeHusl, €ClIU UMEET, TO CKOJIBbKO, U TIp.).

Pemate nMHeliHBIE HEpaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA; H300pakaTh peIICHUE



HEPABEHCTB Ha YMCIOBOW MPSMON, 3aITUCHIBATE PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Permath cucTeMbl THHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE KBAPATHOEC
HEPABEHCTBO; M300pakaTh pEIICHHE CHCTEMbl HEPABEHCTB HA YHCIIOBOM IMPSMOM, 3allUCHIBATH
pEIICHUE C TIOMOIIBIO CHMBOJIOB.

Hcronp30BaTh HEPABEHCTBA MPH PELICHUH PA3IMUYHBIX 3a/1a4.

DOyHKIUHA

PacrioznaBath (QyHKIMHA HU3y9€HHBIX BUIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACIOIOKEHHE Ha
KOOPIMHATHOM TIIIOCKOCTH rpadukoB dynkumii Buma: Y = kx, y =kx+ b, ,y =ax> + bx +c, y = X%,y

k o o o
= WVx Y= ; B 3aBUCUMOCTHU OT 3HAYCHHUHU KOB(b(bI/IHI/IeHTOB; OIIKMCBhIBATh CBOHNCTBA (bYHKHI/II/I

Crtpouts M H300pakaTh CXeMaTHYeCKH TpaduKy KBaJpaTHYHBIX (QYHKIHMH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA MO UX TpaduKaMm.

Pacrio3snaBath KBaspaTnuHyo (GyHKIHIO 10 GOpMyIe, MIPUBOIUTH IPHUMEPHI KBAAPATUIHBIX
GyHKUIMN U3 pealbHOM KU3HH, PU3UKU, TEOMETPHUH.

YuciioBble MOCI€10BATETLHOCTH U POTPeCCHH

Pacno3naBare apuMeTHUECKyI0 M T€OMETPHUYECKYIO MPOTPECCHH TPHU PA3HBIX CIIOCO0axX
3a7aHusl.

BEIMONHATE BBIYUCICHHUA C HCIOJIB30BaHHEM (GOpPMYNI N-ro 4ieHa apu(MeTHUecKor u
reOMETPUYECKON MPOrPECcCHii, CyMMBI IEPBBIX N YiIEHOB (C OMOPOH Ha CIIPaBOYHYIO MH(OPMAIIHIO).

Pemate 3amaum, cBsA3aHHBIE C YHCIOBBIMH ITOCIIEIOBATEIHLHOCTSIMH, B TOM YHMCIIE 3a7a4l U3
peaIbHOM KU3HU (C HCIOIB30BaHUEM KaJIbKYJISATOpa, U(PPOBBIX TEXHOJIOTHN).

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KIIACCbI

Hean nzyvyenust yaeGHOro Kypca

O6mue uenu uzydenus ydebnoro kypca «l'eomerpusi» npencrasnensl B [IOOIT OOO. Ouu
3aKJTIOYAIOTCS, TIPEXKJIE BCETO B TOM, UTO HAa YPOKaxX reOMETpUU OOYJarOUIUHCs yUYUTCS TTPOBOJIUTD
JIOKa3aTelIbHbIE PACCYXIEHUS, CTPOUTH JIOTUYECKHUE YMO3AKIIIOUEHHMS, JI0KA3bIBaTh HCTUHHBIC
YTBEPKJICHHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TIPOBOJIUTH PACCYKIEHUS «OT MPOTHUBHOTOY,
OTJIUYaTh CBOMCTBA OT MPU3HAKOB, (DOPMYIUPOBATh OOpaTHBIE YTBEPKAeHUS. B 00yueHnn ymMmeHuo
paccykJ1aTb COCTOUT BaKHOE BOCIUTATEIHLHOE 3HAUCHUE U3YUCHHSI T€OMETPHH, IPUCYIIEe HMEHHO
OTEYECTBEHHOM MaTeMaTHYSCKOM IITKOJIE.

BTopoii mnenbo u3ydeHus TeOMETPHUH SIBISIETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTa IMpHU
pEelIeHNN KaK MaTeMaTUYECKUX, TaK U MPAKTHUYECKUX 3aJa4, BCTPEYAIOLIMXCS B PEalbHOU JKU3HU.
DTOMY COOTBETCTBYET BTOPAsi, BHIYUCIUTEIbHAS TUHUS B U3yUYE€HUU T€OMETPUH B IIKoJE. [[7s1 aTOTro
YUUTENI0 PEKOMEH IyeTCs OI0MPAaTh 3314 MPAKTUIECKOT0 XapaKTepa A7l pacCCMaTPUBAEMBIX TEM,
YYUTh OOY4YaIOMIMXCS CTPOUTh MaTeMaTHYECKHE MOJENH pPEabHBIX JKU3HEHHBIX CUTYyalluH,
MPOBOJIUTHh BBIYMCIICHUS M OLEHUBATh aJIEKBaTHOCTh MOJYYEHHOro pe3ynbTaTa. KpaiiHe BakHO
MOAYEPKUBATh CBS3M TEOMETPUM C JAPYTMMH MpPeaIMeTaMH, MOTHBUPOBATH HCIOJIH30BATh
OTIpeieTICHUs] TEOMETPUUECKUX (DUTYp U TOHSATHH, NEMOHCTPUPOBATH MPUMEHEHHE MOTYyYSHHBIX
yMeHUH B (QU3NKEe W TEXHHKE. OTH CBS3M Hamboiee SpKO BHUAHBI B TeMax «BekTopbi»,
«TpuroHoMmerprueckue COOTHOMIEHUs», «Metoa koopauHaT» U «Teopema [ludaropar.

MecTto y4eOHOro Kypca B y4eOHOM ILJIaHE

CornacHo yueOHOMY TUTaHy B 7-9 Kiaccax uzydaetcs yueOHbIN Kypce «I'eoMeTpHsi», KOTOPBbIii
BKJITIOYAET CJEAYIONIMEe OCHOBHBIE pa3leNbl cojepkaHus: «[eoMmerpudyeckue QUTYpHI W HX
CBOHCTBa», «l3MepeHne reoMeTpUUecKUX BEIUUMH», a Takxke «/lekapToBbl -KOOpAMHATHI Ha
IUIOCKOCTIY, «BekToph», «/[Brkenus miockoctn» U «IIpeobpa3oBanust mogo0us».

VY4eOHbIH MIaH MpeaycMaTpUBaeT U3ydeHnEe reoMeTpuu Ha 0a30BOM YPOBHE, UCXOJIS U3 HE
MeHee 68 yueOHbIX 4acoB B yueOHOM T'Ofly, BCEro 3a Tpu roja o0yuyeHus: — He MmeHee 204 yacos.

COAEPXAHUE YVYHEBHOI'O KYPCA «I'EOMETPUS» (110 TOJAM OBYYEHU)

7 KJIACC

HauvanbHble moOHATHS TeoMmeTpuu. Touka, mpsimasi, OTpPE30K, Jyd. Yrojid. Buasl yrios.
Beprukanbable 1 cMexHbIe yribl. buccekrpuca yria. Jlomanas, MHOroyroiasHuk. IlapannensHocTs



U TEPIEHIUKYIAPHOCTD IPSIMBIX.

*CummeTpuunsle  ¢urypsl. OCHOBHBIE CBOMCTBA o0ceBOil cummeTpun™S. IIpumeps
CUMMETPHUU B OKPYKAIOIIEM MUDE.

*OCHOBHBIE ITOCTPOEHUSI C IOMOILBIO IIUPKYJIS M IMHEHKU™.

Tpeyronsuuk. BeicoTa, Meamana, OuccekTpuca, WX CBoiicTBa. PaBHOOeApeHHBIH U
PaBHOCTOPOHHUH TPEYroJbHUKHA. HepaBeHCTBO TpeyroabHUKA.

CpoiicTBa W TpU3HAKW pPaBHOOEAPEHHOrO TpeyroibHUKA. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IPU3HAKY NTApAJUIEIBHBIX NPsAMBIX. CyMMa yIJIOB TPeYrojabHUKa. BHEIHUE yrisl
TPEYrOJIbHUKA.

[TpsimoyronbHbIll  TpeyroJbHUK. CBOMCTBO MEIHMaHbl INPSMOYIOJIBHOTO TPEYrOJbHUKA,
poBeACHHOM K  runoreHyse. IIpu3Haku paBeHCTBA  NPSMOYIOJIBHBIX  TPEYTrOJIbHUKOB.
[IpssMoyTrobHBIN TPEYroabHUK C yriaoMm B 30°.

HepaBeHncTBa B reoMeTpuu: *HEpaBEHCTBO TPEYrOJIbHUKA™, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o 0oJbIleM yrie U 6oiblIeil cTopoHe TpeyronbHUKa. [leprneHiuKysp u HaKJIIOHHAS.

*T'eomerpuueckoe MecTo TOueK. * buccekTpuca yria M CEpeMHHBIN NMEPHEHIUKYISpP K
OTPE3KY KaK F€OMETPUYECKHE MECTa TOYEK.

OKpy’KHOCTb U KpYT, XOpJa U JuaMeTp, UX CBOMCTBA. B3auMHOE pacnosiokeHue OKpyKHOCTU
u npsmoi. KacarenbHas U cekymas K OKpy>KHOCTH. OKpy>KHOCTb, BIIMCaHHAsA B yrojl. Brimcannas u
OIMCaHHasl OKPY>KHOCTH TPEYToJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapamienorpamMm, €ro npu3Hakd M CBOMCTBA. YacTHelEe ciydau
napaiesIorpaMMoB  (IIpSIMOYTOJIbHUK, pOMO, KBajpaT), MX HpU3HAaKU M cBoiictBa. Tpamenus,
paBHOOOKas Tparenus, €€ CBOMCTBa U pu3Haku. [IpsimoyronbHas Tpaneuus.

*Meton yaBoeHust Meauanbl. LleHTpanbHas cumMmeTpus.

Teopema @aieca 1 TeopeMa 0 MPONOPIHOHATBHBIX 0Tpe3Kkax. CpeiHIe IMHUN TPEYroJbHUKA
u Tparnenuu. LleHTp Macc TpeyronbHHKa.

[TogoGue TpeyronbHUKOB, KodhduimeHt nogaodus. [IpusHaku mogoOus TPeyroJbHUKOB™.
[TpumeHeHne NOJ00MS MTPH PELLICHUH PAKTHYECKUX 3a]1aU.

CpoiicTBa miomaaeil reomerpuyeckux ¢uryp. dopmynsl Ui IUIOMIAAUW TPEYroJibHUKA,
napasesnorpamMma, pom6a u tpanenuu. OTHOIIEHHE II0IaAeH Mo100HBIX GUryp.

Boruncnenue miomazeil TpeyroJpHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema IIudaropa. I[lpumenenne Teopemsl [Tudaropa npu pemeHun npakTHUECKUX 3ajau.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro YyrIjla MpsIMOYTOJIbHOIO TpeyrojbHuka. (OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30°, 45° u 60°.

BrnmcanHble ¥ LEHTpaJdbHBIE YIVIBI, YIOJ MEXKJY KacaTeIbHONM M XOPAOW. YTIIBI MEXIY
XOpAAaMH M CEKyIIMMH. BrimcaHHble U ONMCAaHHBIE YETHIPEXYTOJIBHUKHN. B3anMHoe pacrnosioskeHne
IBYyX okpyxHocTell. Kacanue okpyxHocreit. OOuiye kacateabHble K JBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaos ot 0° 1o 180°. OcCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
®opMyITbl TPUBEJCHHUS.

Pemenue TpeyronpHukoB. Teopema KOCMHYCOB U TeOpeMa CUHYCOB. PelieHue npakTuaeckux
3a]1a4 C UCIIOJIBb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

*TIpeoOpa3zoBanue noaoous. [logo6ue cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 IpOU3BENEHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJ[paTe KacaTeabHON™.

BekTop, mimHa (MO&ynb) BEKTOpa, COHAIPABIEHHBIE BEKTOPbI, IPOTHUBOIIOIOKHO
HalpaBJICHHbIE BEKTOPBl, KOJUIMHEAPHOCTb BEKTOPOB, DPABEHCTBO BEKTOPOB, ONEpalud Hal
BEKTOpaMH. Pa3znoxeHue BeKkTOopa 10 ABYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHaTel BekTOpa.
CkanspHoe IPOU3BEACHNE BEKTOPOB, IPUMEHEHUE [T HAX0XKJICHUS JUIUH U YTJIOB.

3 3nech u manee * * 0603HAYEHEI TEMBI, H3y4EHHE KOTOPBIX IPOBOAUTCA B 03HAKOMHUTEILHOM ILtane. Ilegaror
CaMOCTOSTENILHO OTpeessieT 00beM U3ydaeMOro MaTepHana.



JlekapToBbl KOOpAMHATBl Ha IUIOCKOCTH. *YpaBHEHHUS NPSIMOH™ M OKPY)KHOCTH B
KOOPJAMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJBHUKH. J[MMHA OKpykHOCTH. ['pamycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JIUTMH AYT OKpyx)HocTel. [lmomane kpyra, cekTopa, CerMeHTa.

* JIBM>KeHUS TUIOCKOCTH ¥ BHYTPEHHUE CUMMETpUU (pUryp (3eMeHTapHbIe IPECTaBICHNUS).
[TapannensHbrit nepenoc. [ToBopot™.

[IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHN S PABOYE [TPOI' PAMMBI
KYPCA «I'EOMETPUS» (ITO TOAAM OBYUEHUA)

OcBoenne yuyebHOro kypca «l'eomerpusi» Ha ypOBHE OCHOBHOTO 0OIIEro ooOpazoBaHUs
JOJHKHO 00€CTIeUnBaTh JJOCTHKEHHE CICAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

7 KJIACC

Pacno3naBate HM3y4eHHBIE TEOMETpPHYECKHE (UTYpBI, OINpENeNiATh HX B3aUMHOE
pacrioyio’keHue, n300pakaTb reoMeTpHUECcKUe (PUIypbl; BBIIOIHATh YEPTEKHU 110 YCIOBHIO 3a/lauH.
W3mepsATh nNMHENHbIE U YIJIOBbIE BEIMUYMHBL. PemiaTh 3ajauM Ha BBIYMCIIEHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jenate rpyOyr0 OLIEHKY JMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B pPEalIbHOM >KHU3HH,
pa3MepoB MPUPOJHBIX 00BEKTOB. PaznuuaTh pasmepsl STUX OOBEKTOB 110 MOPSAIKY BETUYUHBI.

Ctpouth 4YepTeKU K NeOMETPUYECKHM 3ajJadyaM (C UCIOJIb30BAaHUEM CMBICIOBOM OIOPBI:
HaBOJAIIKE BOIIPOCHI U/WIIK allrOPUTMA YU€OHbBIX JeHCTBUIA).

[Tonb30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BATh IIPU3HAKU U CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3ajay.

[TpoBoAMTH 1OKA3aTENbCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tosp30BaTbcsd NMpU3HAKAMU PaBEHCTBA IMPSAMOYTOJBHBIX TPEYIOJIBHUKOB, CBOMCTBOM
MeANaHbl, NPOBEAEHHOM K THUIOTEHY3€ MPSIMOYTrOJIbHOIO TPEYrOjbHUKA, B  PEIICHUU
reOMETPHUECKUX 33/1a4 (C UCTOIb30BAHUEM 3pUTENLHON HATJISTHOCTH U/UIN BepOaIbHOM OMOPBI).

OnpenensaTb NapauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs MapajyieNbHOCTh NMPSAMBIX C IOMOIIBK) PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM J10 TOYEK JIPYroi MPsIMOM.

Pemate 3a1aun Ha kieT4aToi Oymare.

[IpoBOAMTH BBIYMCIEHUS M HAXOIUTh YHCIOBbIE M OyKBEHHbIE 3HAYEHHUS YIJIOB B
TFEOMETPUUYECKUX 3aJa4ax C UCIOJIb30BAaHUEM CYMMBbI YIJIOB TPEYTOJBHUKOB U MHOTIOYTOJIBHUKOB,
CBOMCTB yTIJI0B, 00pa30BaHHBIX MU MNEPECEUCHNUHN ABYX MapajlielbHbIX NMPSAMBIX cekyilei. PemaTtsh
IIPAKTUYECKHE 3a/1a4l Ha HAXO0XKIECHUE YTIIOB.

HmeTs npeacTaBiieHne O MOHITHE TEOMETPUUECKOTO MECTA TOUEK.

@opMyIUpOBaTh ONpPEACICHUs OKPYKXHOCTH M Kpyra, XOpAbl M JHaMeTpa OKPYKHOCTH,
MI0JIb30BAThCA UX CBOMCTBAMH. ¥ METh IPUMEHATH 3TH CBOWCTBA IPU PEIICHHUH 3a4au.

OpueHTHpOBaThCSl B TOHATUAX: ONMCAHHAs OKOJO TPEYroJbHUKA OKPY)KHOCTb, LEHTP
OTHMCaHHOM OKpykHOCTH. OnIepupoBaTh Ha 6a30BOM YpOBHE (paKkTaMH O TOM, UTO OMCCEKTPHUCHI YTIIOB
TPEYrOJbHUKA IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIMHHBIE NEPHNEHAMUKYISIPHI K
CTOpPOHAM TPEYTOJIbHHUKA IIEPECEKAIOTCS B OJHOM TOUKE.

OpueHTHpOBaThCA B MOHATUSAX W ONEpUpOBaTh Ha 0a30BOM YpOBHE: KacaTelbHas K
OKPY’KHOCTH, T€OpeMa O MEePIEeHIUKYISIPHOCTH KacaTelIbHOW M pajuyca, MPOBEIEHHOTO K TOUKE
KacaHUsl.

HmeTs mpeacTaBieHUE O MPOCTEUIINX T'€OMETPUUYECKHX HEPaBEHCTBAX, UX MPAKTUYECKOM
CMBICJIE.

[TpoBOANTH OCHOBHBIE T€OMETPUUECKHE TOCTPOSHHS C TOMOLIBIO IUPKYJIIS U JIMHEHKH.

8 KUIACC

Pacrio3HaBaTh OCHOBHBIE BHUJBI UYETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI, MOJb30BaThCS HX
CBOMCTBAMH IIPHU PELIEHUH F€OMETPUUECKUX 3aad.

OpueHTHpOBaThCS B TIOHATUU — TOUYKHU NIEpPECeUeHHs] MeIMaH TPEeyrobHHUKA (LIEHTpa Macc) B
pelIeHnN 3a1au.



Brnagets noHsiTHEM CpeHEN TUHUY TPEYTOJIBHUKA U TPATEIIUH, IPUMEHSTh UX CBOMCTBA IPH
pelIeHnr MPOCTEUINX TeoMeTprudeckx 3aaad. Mimers npencrasnenue o reopeme daneca u reopeme
O MPONOPLUUOHATBHBIX OTPE3Kax, MPUMEHATh MX JJIS PEHICHUs MPaKTHUECKUX 3a7ad (C Omopoi Ha
3pUTENIbHYIO HAIJITHOCTH).

[TpuMeHATh NpU3HAKKA MOAOOMS TPEYTOJIBHUKOB B PEUICHUN HECIOXKHBIX F€OMETPUYECKUX
3azad.

[Tonw3oBatbest Teopemoii [Tudaropa 1i1st pereHust reOMETPUIECKUX U MPAKTUYECKHUX 3a/1a4.

Bnagerp MOHATHSIMU CHHYCA, KOCHHYCAa M TaHTE€HCAa OCTPOro Yriia MpsMOYTOJIBHOIO
TpeyrojbHuKka. [lonb3oBaTbcs STUMM MOHATUSAMHU JUIS PEIICHUS MPAKTUYECKUX 3adad (mpu
HEO0OXOIMMOCTH C OMOPOH Ha aJTOPUTM IIPABHUIIA).

Beraucists (pa3audHbIMEA crioco0amMu) (C Ormopoi Ha CIPaBOYHYI0 WH(OpMAIKIO) TUIONAdh
TPEYroJIbHUKA U TUIOIIAAN MHOTOYTOJIBHBIX (UTYp (TOIB3YACH, TJe HEOOXOIUMO, KaTbKYISTOPOM).
[IpuMeHSTH MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 33/1a4ax.

Bnaners TOHATUSAMH BIMCAaHHOTO W LEHTPAIBHOTO YIJia, HCIIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX Yriax, yriax MeXJ1y XopAaMu (CeKYIIMMH) U yIiie MEeXIy KacaTelIbHON U XOpJoU Mpu
pELIeHIH MTPOCTEUIIINX TEOMETPUIECKUX 3a/1a4.

Bnagerp mOHATHEM OMMCAHHOTO YETBHIPEXYTOJIbHMKA, MPUMEHSATh CBOWCTBA OMHCAHHOTO
YeTHIPEXYTOJBbHUKA IPU PEIICHUH MTPOCTEHIINX 3a/1a4.

[TpuMeHsTh OTy4YeHHbIE 3HAHUSI HA IPAKTUKE — CTPOUTH MaTeMaTHYECKHe MOACIH JUIs 3a1a4
peanbHON JKM3HM M TPOBOAUTH COOTBETCTBYIOIIME BBIUYMCICHUS C MPUMEHEHHEM IMOM00us |
TPUTOHOMETPHH (IIOJIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOILBIO Pa3InYHbIE
AJIEMEHTHl HPSIMOYTOJBHOIO TPEYTOJIbHUKA («PELIEHHE MPSIMOYTOJbHBIX TPEYrOJIbHUKOBY).
HaxoauTs (¢ HOMOIIBIO KAJIBKYJIATOPA) JUIMHBI U YTJIbI AJI1 HETAOJUYHBIX 3HAUEHU.

[Tonb30BaTbes popmynamMu NMPUBEIACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUIE HAaXOXJAEHUS COOTHOUIEHWH MEeX1y TPUTOHOMETPUYECKHMMM BeJIWYMHAMHU (C OMOpOM Ha
CIIPaBOYHYIO HH(POPMAILIHIO).

Hcnonp30BaTh TEOPEMBbl CHHYCOB U KOCHHYCOB JUISl HAaXOXAECHHS PaA3IUYHBIX DJIEMEHTOB
TPEYrojbHUKa («pEIIeHHE TPEYroJbHUKOB»), MPUMEHATh HUX NpPU PEIIEHUH MPOCTEUIINX
reOMETPHUECKUX 3a/1au.

Bnagers nonsTusMu npeoOpa3zoBaHUS MOJI00MS, COOTBETCTBEHHBIX 3JIEMEHTOB IOI0OHBIX
¢uryp. Ilonb3oBaThCst cBOiCTBaMU MOJO00MS MPOU3BOJIBHBIX (PUTYp, YMETh BBIYMCIATH UIMHBI U
HaXOJUTh YIJIbl Y MOJOOHBIX (uryp (o anroputmy y4deOHbIX naedicTBuil). [IpumeHsTH CcBOMCTBa
1o/100us B MPAKTUYECKUX 3a7a4dax. Y METh IPUBOAUTH IPUMEPHI MOAOOHBIX (DUTYp B OKpYXKaroIeM
MHUpE.

[Tonp3oBaTbess TeopeMaMu (10 BU3yalbHOH OMOpE) O NMPOU3BEIEHHUH OTPE3KOB XOpI, O
MIPOM3BEICHNN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelbHOM.

[Tonp30BaThCsl BEKTOPAMH, HOHUMATh UX TEOMETPUUECKUN U PU3HMUECKHUI CMBICIT, TPUMEHSTh
UX B pEHICHUH TeOMETPUYECKHX M (¢u3nyeckux 3amad. [IpuMeHSATh CKaasipHOE MPOHU3BEICHHE
BEKTOPOB IS HAX0XKJICHUS JUIUH U YTJIOB.

[Tonb30BaThcs METOJOM KOOpPAMHAT Ha IIJIOCKOCTH, MPUMEHSTh €ro B pelIeHUun
TrEOMETPUUYECKUX U NMPAKTUYECKUX 3a]1a4.

Bnanerp MOHATHSAMHU MPaBHWIIBHOIO MHOTOYTOJIbHUKA, JUIMHBI OKPYKHOCTH, JJUHBI AYTH
OKPY’KHOCTH U paIMaHHOM Mephl yIiia, yMETh BBIUMCIATH IUIONIA/Ib KPyTa U €ro yacTei (¢ ornopoii Ha
CIpaBOYHYIO HH(popMalnio). [IpuMeHATh molydeHHbIE YMEHUSI B IPAKTUYECKUX 3a/1adax.

Haxomute ocu (WM LEHTpPbI) CUMMETPUH (GUTYp, TPUMEHSTHh JABWKEHHS IUIOCKOCTH B
MIPOCTEUIINX CITydasX.

[TpuMeHSTH MOTy4YeHHBIC 3HAHUS HA IPAKTUKE — CTPOUTh MaTeMaTUYeCKHe MOICIH TS 3a7a4
peanbHOM JKM3HM M IPOBOAUTH COOTBETCTBYIOLIME BBIUMCIECHUS C HPUMEHEHHEM MOA00Ms U
TPUTOHOMETPHUECKUX (PYHKUUH (TI0JIB3YSCh, T/Ie HEOOXOIUMO, KAIBKYIIITOPOM).



PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
7-9 KJIACCBI

esm u3y4enusi yueOHOro Kypca

B coBpemeHHOM LH(POBOM MHUPE BEPOATHOCTh M CTATUCTHKA MPUOOPETAOT BCE OONBLIYIO
3HaYMMOCTb, KaK C TOYKH 3PEHUS MPAKTUYECKUX IMPHJIOKEHHH, TaK M UX POJIU B OOpa30BaHMU.
Kaxaplii 4enoBeKk NOCTOSHHO IIPUHUMAET PEIICHUS HA OCHOBE UMEIOINUXCA Yy HErO JaHHBIX. A 1
00OCHOBAaHHOTO TIPUHATUS PEUICHHUS B YCIOBHSX HENOCTaTKa WIM U30bITKA HHPOpPMALUU
HE00XO0AUMO B TOM YHCIIE XOPOILO CHOPMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIJICHHE.
VIMeHHO TOATOMY OCTPO BCTaja HEOOXOAMMOCTHh C(HOPMHUPOBATH Y OOYyYarOIIMXCS, B TOM YHUCIIE
obyvaromuxcsa ¢ 3IIP, QyHKIMOHaIBHYIO I'pPaMOTHOCTh, BKJIIOYAIOLIYH0 B ce0s B KauecTBe
HEOTHEMJIEMOM  COCTaBJIAIOIIEH yMEHHME BOCIHPUHMMATh M  KPUTUYECKH AHAIU3UPOBATh
uHGOpMalLMIO, NPEACTABICHHYI0O B pa3iM4yHBIX (opMax, MOHMMAaThb BEPOATHOCTHBIA XapakTep
MHOTHX pe€aJbHBIX IPOLECCOB M 3aBUCUMOCTEH, IPOU3BOAUTH IPOCTEMIINE BEPOATHOCTHBIE
pacu€rbl. 3HAKOMCTBO C OCHOBHBIMM MPUHIMIIAMHU cOOpa, aHAIM3a M MPEJCTAaBICHUS JAaHHBIX U3
pa3IMYHBIX cdep KU3HU OO0INEeCTBAa M TOCyAapcTBa MPUOOMIACT 00yYaIOMUXCS K OOIMECTBEHHBIM
UHTEPECaM.

B ctpykrype mporpammsl yueOHOTO Kypca «BeposiTHOCTD M CTaTUCTHKA» OCHOBHOM HIKOJIBI
BBIICIICHBI CIIEYIOIIME COAEpXKATeIbHO-MeToauuecKue JuHuU: «lIpencraBieHne AaHHBIX U
orucaTesbHas CTAaTHCTUKAY; «BeposSTHOCTBY; «DIeMEeHThl KOMOMHATOPUKNY; «BBeZeHEe B TEOPHIO
rpadoBy.

Copnepxanune nuHuu «llpencraBieHne AaHHBIX M ONMCATEIbHAs CTAaTHUCTUKA» CIYKUT
OCHOBOHM Uil (pOPMHMPOBAHUS HABBIKOB pabOTHl ¢ MH(OpMAILUEl: OT YTeHHsS U MHTEpIpeTaluu
uHpOpMaNnH, IPEICTaBICHHON B Ta0IMIIaX, HA TMarpaMMax 1 rpadukax 10 coopa, mpeacTaBiIeHUs
U aHaJIW3a JaHHBIX C MUCIOJb30BAHUEM CTATUCTHUYECKUX XAPAKTEPUCTHK CPEJHUX M PACCEUBAHUS.
Paborast ¢ nmamHbiMH, oOywaromuecst ¢ 3[IP ydarcst cuMTBIBaTH M WHTEPIPETHPOBATH JAHHBIC,
BBIIBUTaTh, apryMEHTUPOBATh M KPUTUKOBATh IPOCTEHIINE THUIOTE3bl, Pa3MbIIUIATE HaJ
(dakTopaMy, BBI3BIBAIOIIMMHM H3MEHYMBOCTh, M OIEHMBAThb WX BIMSHHME Ha paccMaTpUBaeMble
BEJIMYMHBI U NTPOLIECCHI.

WHTYyUTMBHOE  TpENCTaBIEHHE O  CIy4alHOM  M3MEHYMBOCTH,  HCCIEJOBaHUE
3aKOHOMEPHOCTEM M TEHICHIMM CTAaHOBUTCS MOTUBHPYIOLIEH OCHOBOM JUIsl M3Y4YEHMs] TEOpPUHU
BeposiTHOCTEH. bonbioe 3nauenue it ooyvarornuxcs ¢ 3[1P 31ech UMEIOT MpakTUYECKUe 3a/1aHMUs,
B YACTHOCTH OIBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMUA MOJIETISIMHU.

[ToHsiTHe BEpPOATHOCTH BBOJUTCS Kak Mepa MpaBIomnooOus ciydaidHoro cooOsitus. Ilpu
u3yueHun Kypca oOyuarommuecs c¢ 3[IP 3HakomsTCs ¢ HpOCTEHIIMMU METOJAMHM BBIYMCICHHUS
BEPOATHOCTEM B CIydyalHBIX 3KCIEPUMEHTaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU HCXOJAMH,
BEPOSTHOCTHBIMH 3aKOHAMH, MO3BOJIIOLUIMMHU CTaBUTh M pelIaTh Oosiee CIOKHBIE 3ajauu. B kypc
BXOJIAT HauaJbHbIE IPEJCTABICHUS O CITyYalHBIX BEIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

Taxke B paMKax 3TOro Kypca OCYLIECTBISeTcs 3HAKOMCTBO oOyuwarommuxcs c¢ 3IIP c
MHOKECTBAMU U OCHOBHBIMU ONEpALMSIMHU HaJl MHOXXECTBAMHU, PACCMATPUBAIOTCA TPUMEPHI
MPUMEHEHHUS ISl pellleHus 3a7ad, a TaKKe HMCIIOJIb30BaHMs B JIPYIrMX MaTeMaTHYEeCKUX Kypcax U
y4eOHBIX TpeaMeTax.

MecTto y4eOHOro Kypca B y4eOHOM ILJIaHE

B 7-9 knaccax uzyvaerca Kypc «BeposiTHOCTh M CTaTUCTHKA», B KOTOPBIN BXOJAT pa3eibl:
«IIpencraBneHue JaHHBIX U OMNHKCATeNIbHAs CTAaTUCTUKAY; «BeposTHOCTB»; «DJIeMEHTHI
KOMOWHATOpHUKNY; «BBenenne B Teopuro rpadosy.

Ha u3yuyenue manHoro kypca oTBOIUT 1 ydeOHBIN Yac B HEJENIO0 B TEUEHHE KaXKIO0To rojaa
oOyuenus, Bcero 102 yueOHbIX yaca.

COEPXXAHUE YUYEBHOI'O KYPCA «BEPOSTHOCTb M CTATUCTHUKA (IO T'OAAM
OBYUEHUA)
7 KJIACC

[IpencraBnenue naHHBIX B BUJE TAOJIUII, JUarpaMm, TpauKoB. 3anoJHEHUE TaOJIHII, YTCHHUE



Y TIOCTPOEHUE TuarpamM (CTOJOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHHe Trpa)uKOB peambHBIX
npoueccos. M3Bneuenne nHGopMauy U3 AMarpaMM U TaOJuUI, UCIOIb30BaHUE U MHTEPIpPETAIUs]
JTAHHBIX.

OnucarenbHas CTaTHUCTHKA: cpefaHee apupMeTHyeckoe, MeAMaHa, pa3Max, HauOoJblIee U
HaMMEHbIIee 3HAaYeHUsI Habopa YMCIOBBIX JaHHBIX. [IpruMepsl ciydailHON H3MEHYHBOCTH.

*CnyyallHBIH SKCHEpUMEHT (OMBIT) U CiIy4aiiHoe coObiThue. BepostHOoCTh M vactoTta. Poib
MAJIOBEPOSITHBIX M TPAKTHYECKH JIOCTOBEPHBIX COOBITHI B mpHuponae u B oOmiectBe. Moneta u
UrpanabHas KOCTh B TEOPUM BEPOATHOCTEH*4,

*T'pad, Bepuuna, pedpo. Ctenenp BepmuHbl. Uncno pédep U cyMMapHas CTENeHb BEPIIHH.
[IpencraBnenue o cBszHoctu rpada. Llenu u muxiel. [Tytu B rpadax. O6xon rpada (3iinepoB myTh).
[IpencraBienne 06 oprueHTUPOBAaHHOM rpade. Pemenue 3aaay ¢ nomoisio rpados™.

8 KJIACC

[IpencraBienue faHHBIX B BUJE TAOIUII, JHAarpaMm, rpaukoB.

MHOKeCTBO, D2JIEMEHT MHOXKECTBa, NOAMHOKecTBO. Omepanuu HajJ MHOKECTBAMU:
oObenuHEeHNE, TmepecedyeHue, gonoigHenne. CBoiicTBa  omepanuii  HaJg  MHOXECTBAMU:
[IEPEMECTUTENIBHOE,  COYeTaTelIbHOE,  pacHpeleNuTeNbHoe,  BKIOYeHHsd.  lcnoab3oBaHue
rpauyecKoro mpeCcTaBiICHUs] MHOXKECTB Ul OIMCAHUS PEabHBIX IMPOLIECCOB U SBJIEHUH, Hpu
pelLIeHUH 3aj1au.

*U3mepenue pacceuBaHMs JaHHBIX. Jlucmepcus M cTaHAapTHOE OTKJIOHEHUE YHCIIOBBIX
HaOopoB. [lnarpamma paccerBaHUs ™.

OneMeHTapHble COObITHS ci1ydaiiHOro omnbiTa. Cirydaiinble coObITHs. BeposTHOCTH COOBITHI.
OneIThl ¢ PaBHOBO3MOKHBIMM 3JIEMEHTapHBIMU COObITHSAMU. CiyuyaiiHbelii BbIOOp. CBS3b MEXIY
MaJIOBEPOSITHBIMU U MIPAKTUYECKU JOCTOBEPHBIMU COOBITUSIMH B ITPUPO/JIE, OOIIECTBE U HAYKeE.

*JlepeBo. CBolicTBa JA€pEBbEB: EAUHCTBEHHOCTh IYTH, CYLIECTBOBAHUE BUCSUYEH BEPILUUHBI,
CBSI3b MEX/y UMCJIOM BEpLIMH U ynucioM pédep. [IpaBuno ymHoxeHus. Penienue 3a1ay ¢ momMoIpo
rpados.

[TpotuBOnONOXKHBIE COOBITHA. [narpamma Ditnepa. OO0beinHEeHNE U IepeceueHre COObITUI.
HecoBmecTHble coObiTusl. DOpMysa CIOKEHUs BEPOSITHOCTEH. YcCIOBHasg BeposSTHOCTH. [IpaBuio
yMmHoxeHus1. He3aBucumsle coObiTus. [lpeacraBienne skciepuMenTa B BUJie iepeBa. Perienue 3agayu
Ha HaXOXJCHUE BEPOSTHOCTEN C TOMOIIBIO JIEpEBa CIIYIaifHOTO SKCIIEPUMEHTA, TUarpaMm Ditsiepa™.

9 KJIACC

[IpencraBineHue NaHHBIX B BUZAE TaOIWll, Auarpamm, rpa@ukoB, MHTEpHpPETAlUs JaHHbIX.
YreHue 1 OCTpOEHUE TaONHUL, TUarpaMM, rpaukoB MO peasbHbIM JaHHbBIM.

[TepectanoBku u dakropuan. Coderanuss ¥ 4ucio couetanui. *Tpeyronpauk [lackams™.
Pemenue 3a1a4 ¢ Mcmoyib30BaHMEM KOMOMHATOPUKH.

*Teomerpuueckasi BeposiTHOCTh. CllydaliHbI BHIOOp TOYKM U3 (UIYphl HAa IUIOCKOCTH, U3
OTpe3Ka U U3 IYTU OKPYKHOCTU ™.

Hcnertanue. Yenex n Heynada. Cepust uCHbITaHUM 10 niepBoro ycrnexa. Cepusi HCIbITaHUN
bepuynnu. BepositHocTH coObITHI B cepuM ncnbITaHUN bepHymu.

CiydaiiHasi BEJIMYMHA W PACIpEeNIeHHEe BEpOSTHOCTEN. MareMaTndeckoe OKHIaHWE M
qucnepcus. IIpumepsl MareMaTHYecKoro OXKHUIAaHUsA KaK TEOPETUYECKOIO CPEIHEr0 3HAaYeHUs
BEJIMYMHBI. MaTreMaTndeckoe OXUIaHUE W JUCHEPCHS CIYyYallHOM BEIMYHMHBI «YHCIO YCIIEXOB B
cepuM UCIbITaHuN bepHysum».

[TonsiTue o 3akoHe GoNbIIMX yucell. M3MepeHue BeposITHOCTEH ¢ momolsko yactoT. Poib u
3Ha4YeHHE 3aKOHA OOJIBIIMX YMCell B IPUPOJIE U 0OLIeCTBE.

[IJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATEI OCBOEHU S ®EJEPAJILHON PABOYEN
I[TPOI'PAMMBI KYPCA «BEPOSATHOCTb 1 CTATUCTUKA» (ITO TOAAM OBYUYEHU )

[IpeameTHbie pe3ynabTaThl OCBOCHUS Kypca «BeposTHOCTh U cratuctuka» B 7-9 Kiaccax
XapaKTEPU3YIOTCA CACAYIOIMIMMU YMEHUSIMMU.

4 31ech u manee * * 0603HAYEHBI TEMBI, H3y4EHHE KOTOPBIX IPOBOJMTCA B 03HAKOMHTEILHOM ILtane. Ilegaror
CaMOCTOSTENILHO OTpeessieT 00beM U3ydaeMOro MaTepHana.



7 KJIACC

Yurate nHpOpMaInio, IpeCTaBICHHYIO B TA0IHIIAX, HA TUarpaMMax; IpeCTaBIATh JaHHbIE
B BUJE Ta0JHIl, CTPOUTHh JUArpamMmbl (CTOJIOMKOBBIE (CTONOYATBIC) M KPYTrOBBIC) MO MacCHUBaM
3HaYeHUH (C UCIIOIB30BAaHUEM 3PUTEIHLHON HATJISAHOCTH W/WK BepOaIbHOU OMOPHI).

OnucelBaTh ¥ MHTEPHPETUPOBATh pEAIbHBIC UHUCIIOBbIE JaHHBIE, IPEACTABICHHBIE B
Tabiuiax, Ha AuarpaMmax, rpapukax.

OpueHTHpOBaThCsl B MOHATUSAX UM ONEpUPOBaTh MMM Ha 0a30BOM YpPOBHE: CpelHEe
apudmernyeckoe, MeAraHa, HauOOJIbIlIee U HAUMEHbIIIEe 3HAUEeHUs, pa3Max.

HmeTp mpeacTaBieHHWE O CIIy4ailHOW HM3MEHYMBOCTH Ha MpHUMEpax LeH, (U3NYECKUX
BEJINYUH, aHTPOIIOMETPUUECKUX JTAHHBIX; UMETh IPEJICTABICHNE O CTATUCTUYECKON YCTOMYMBOCTH.

8 KJIACC

N3Bnekats U mpeoOpa3oBbIBaTh HH(OPMALMIO, IPEJCTABICHHYIO B BU/I€ TaOIMLl, AUMarpamm,
rpaduKoB; IPEACTABIATh JaHHbIE B BUJIE€ TaOJIUL, 1UarpamMm, rpauKos.

OnuceIBaTh MOCIE COBMECTHOIO aHAIN3a JAHHBIE C IIOMOILBIO CTATUCTUYECKUX MOKA3aTEIICH!
CpEeIHUX 3HAUEHUI U Mep paccerBaHus (pa3Max, TUCIEPCUs U CTaHIaPTHOE OTKIOHEHHUE).

HaxonuTh 4acTOThI YMCIOBBIX 3HAYEHUH U 4aCTOThI COOBITUH, B TOM YHCIIE IO pe3ylbTaTaM
M3MEpEeHUH W HaOMIOJeHUH (C WCIOJB30BAHWEM 3PUTEIHHON HATMSAHOCTH W/WIH BepOaTbHOU
OTIOPBI).

HaxoauTte BepoOATHOCTH CIy4allHBIX COOBITUH B OTBITAaX, 3HAs BEPOSTHOCTU 3JIEMEHTAPHBIX
COOBITHM, B TOM 4HCIE€ B OINbBITAX C PABHOBO3MOXHBIMH 3JIEMEHTapHbIMU COOBITUAMHU (C
MCTIOJIb30BAHUEM 3PUTEILHON HATIISITHOCTH W/UIU BEpOaIbHOM OMOPHI).

HNmets mnpencrtaBieHHe O TrpadUUYecKUX MOJENAX: JEepeBO CIy4alHOro 3KCIEpHUMEHTa,
auarpammbl Diijepa, 4uciaoBas rnpsmasi.

OnepupoBaTh HNOHATHAMHU Ha 0a30BOM YPOBHE: MHOXECTBO, IOJMHOXKECTBO; BBINOJIHAThH
orepaly HaJ MHOXeCTBaMH: OObEIMHEHHUE, NIEPECceUeHHE, JOMOIHEHUE; IEPEUUCIISITh dJIEMEHTHI
MHOY€ECTB; IPUMEHATh CBOICTBa MHOXKECTB (C UCTIOIb30BAHUEM BU3YAIbHOM OMOPBI).

HmeTs npencraBieHue o rpaguueckoM MpeACcTaBIeHUEe MHOXKECTB U CBA3EH MKy HUMHM IS
OIMCAaHUs MPOLIECCOB U ABJICHUHN, B TOM YHCIIE IPU PEIICHUH 33]1a4 U3 APYTUX yUEOHBIX NIPEAMETOB
U KypCOB.

9 KUIIACC

N3Bnekats u npeodbpa3oBbIBaTh HHPOPMAIIUIO, TTPEACTABICHHYIO B PA3IMYHBIX UCTOYHUKAX
B BU/JIE TaOJIHII, TUarpamm, rpaduKoB; MpeACTaBIATh JaHHBIC B BUAE TAOJUI, AUarpaMM, TpaduKoB.

Pemats mnpocrteiiine 3amaud  OpraHU30BaHHBIM IE€peOOPOM BapHaHTOB, a TaKXKe C
MCIOJIb30BaHNEM KOMOMHATOPHBIX MPABUII U METOJIOB.

HmeTs mpencraBieHre 00 OMHCATEIbHBIX XapaKTePUCTHKAX JJIsi MacCHUBOB YHCIIOBBIX
JIAHHBIX, B TOM YUCJIE CPEAHUE 3HAUEHUS U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAUEHUH U YacTOTHI COOBITHS, B TOM YHCJE MOJIb3YSCh pe3ylIbTaTaMu
MPOBEACHHBIX U3MEPEHUN U HAOIIOIEHUH (C OMTOPOI HA CITPABOYHYIO HH(POPMAIIHIO).

HaxomuThs BepoATHOCTH cTy4yalfHBIX COOBITHI B M3YUYEHHBIX OMBITAX, B TOM YHUCIIE B OMBITaX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMH, B CEPHUSX HCIBITAHWUN /10 TEPBOTO ycCIexa, B
cepusiX UCIbITaHul bepHyIu.

NmeTs peacTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEICIICHUU BEPOSATHOCTEM.

ViMeTh TpeacTaBieHHe O 3aKOHE OOJBIIMX YHUCET KaK O MPOSBICHUHM 3aKOHOMEPHOCTH B
CIIy4aiiHOM U3MEHYHMBOCTH M O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJIE U OOIIECTBE.



TEMATHUYECKOE INTAHUPOBAHUE

Temartuueckoe IUIaHUPOBAHME M KOJMYECTBE YacOB, OTBOAMMBIX HA OCBOEHHE KaXXJOW TeMbl yueOHoro mnpeamera «MaTtemaTtuka
denepanbHON amanTHPOBAHHONW OCHOBHOW 0Opa30BaTENBHON MMPOTrpPaMMBI OCHOBHOTO o0O0IIero oOpa3oBaHHS OOydYalOIIUXCS C 3aJepiKKON
MICUXUYECKOTO Ppa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pa3zesioM ¢eaepaibHON paboueil mporpaMmbl y4eOHOro mpeaMmeTa
«MaremaTuka» 00pa30BaTEIBHON MPOTPaMMBI OCHOBHOTO 00ImIero odpaszoBanus. [Ipu srom Opranm3zaius BIpaBe camMa BHOCHUTh U3MCHEHUS B
coJiep’KaHue U pacmpe/esieHne yueOHOro Matepuana 1o rojaM o0y4eHusl, B MOCIeA0BaTEIbHOCTh U3YUEHHS TEM U KOJMYECTBO YacOB Ha OCBOCHHE
KOKIOW TEMbI, OIpEIeJCHHe OpraHU3aluoHHBIX (opMm oOydeHus u T.m. OOOCHOBAHHOCTH NAaHHBIX H3MEHEHUH OmNpeneNnseTcs BhIOpaHHBIM
obpasoBarenbHOl opranu3anuei YMK, uHAMBUAYaTbHBIMU MICHXO(DU3UIECKUMHA OCOOCHHOCTSIMU KOHKPETHBIX oOyuatommxcs ¢ 3[IP, creneHbpro
YCBOCHHOCTH WMH YYEOHBIX TEM, PEKOMEHIAIMSMHU IO OTOOpPY M ajanTalud y4eOHOro MmaTrepuaia M0 MaTeMaTHKe, MPEACTAaBICHHBIMU B

IlosscHUTENLHOM 3aIUCKe.

5 kaacc (ve menee 170 u)

HaszBanue
pasjaena (TemMbl)
Kypca (4McJ10 YacoB)

OcHoBHoOe coep:kanue

OcHOBHBIE BU/IbI 1eSITEIBLHOCTH 00y4AIOLIUXCSH

HarypajabHble yncJa.
JlelicTBHA ¢
HATYPaJIbLHBIMH
YHCJIAMH

(43 v)

JecatudHas cucTteMa CUHCICHHA. Psx HaTypanbHBIX YHCE.
Harypaneusiii  psn. UYucnmo 0. HarypanbHble uwnciaa Ha
KOOp-IMHATHOH npsiMoi. CpaBHEHHE, OKPYTJICHHE HaTypaJIbHBIX
qHCell.

Apudmernueckne JAEHCTBHS C HATypajJbHBIMH YHCIIAMH.
CBolicTBa HyJS TpPU CIOKEHUH W -YMHOXXEHUH, CBOMHCTBa
€IUHMLBI  Npud  yMHOxeHuu.  llepemecturenbHoe U
COYETaTEeIbHOE  CBOWMCTBA  CJIOXEHUSI M YMHOXEHHS,
*pacnpeieUTeNbHOE CBOHCTBO yMHOMKEHH™ 4,

*Jlenmutenn © KpaTHBIE® 4YHCHa, pas3loKEHHWE YWCIa Ha
MHOXuTenu. Jlenenue c ocrarkom. [IpocTtble M cocTaBHBIE
gucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CrerneHb C HATYPAILHBIM MTOKA3aTEIIEM.

UucnoBble BBIPaXKEHUSI; OPSIOK JEHCTBUM.

Pemenne TEeKCTOBBIX 3a71a4 Ha BCe apU(YMETHUCCKUE NCHCTBHSA,
Ha JIBIDKEHUE U MOKYIKU.

YuraTth, 3aNUCHIBATH, CPABHUBATH HATypaJbHbIEC YHCIA; Y4ACTBOBATH B 00CYKIeHUH
CIOCO00B YIIOPSAJOYNBAHNS YHCEL

H300pakaTh KOOPAMHATHYIO NPSAMYIO, OTMeYaTh 4YUCIA TOYKAMHM Ha KOOPAMHATHOMN
IpSAMOH, HAXOAUTH KOOPAUHATHI TOYKH.

HcciienoBath CBOICTBA HATYypalIbHOTO psijia, ynced 0 u | mpH CIOKEeHUH U YMHOKEHUH.
Hcnonb30BaTh NMPaBHIIO OKPYIJICHHS HATYPAIbHBIX YWCE]I NP HEOOXOAUMOCTH C
ONOpOM Ha aJITOPUTM TMPaBUIIA.

BoInoTHATL apuMeTHyecKkHe MelCTBHSI C HATypaJIbHBIMH YHCIAMH, BBHIYHCIATH
3HAYEHHs] YUCIIOBBIX BBIPAKEHUH cO CKOOKaMHu 1 6e3 CKOOOK.

3anucpiBaTh TPOU3BEACHUE B BHUJAE CTENEHH, YHTATh CTENEHH, WHCHOJIb30BATh
TepMHHOJIOTHI0 (OCHOBaHHWE, IIOKa3aTesib), BBIYUCJIATH 3HAYEHHs CTEICHEH IIpH
HEOOXOANMOCTH C BU3yaIbHON OTIOPOH.

BbINOTHATH NPUKUAKY W OIEHKY 3HAau€HWH YHMCIOBBIX BBIPDAKEHWH, Mpemiaratb M
NMPUMEHSITH MPUEMBI MPOBEPKH BBIYHCICHHUMN.

Hcnonp30BaTh NpU BBIYUCICHUSAX NepeMecTHTeJbHOEe M COUYeTaTeIbHOE CBOICTBA
CIOKeHHsI M  YMHOXKEHMsI, *pacnpefejuTeibHOe CBOWHCTBO  YMHOKEHUS™;
(opMynupoBaTh U NMPUMEHSTH MPaBWIA MPeoOpPa30BaHMsI YMCIOBBIX BbIPaKeHUili Ha
OCHOBE CBOIiCTB apu(pMeTHYeCKHX AeiicTBHIl MPH HEOOXOAMMOCTH ¢ HANPABJSIONIEH
NMOMOILIBIO.

@opMyIHPOBATH ONpPeeeHUsl ISIUTENS U KPAaTHOTO (C OIIOPOH Ha allTOPUTM IIPaBHIIA),
Ha3bIBATh JIEINTENIN U KPAaTHBIE YHMCIIA; PACMO3HABATH IIPOCTHIE M COCTABHBIC YMCIIA;
(opmyaupoBaTh M NPUMEHSATh NPU3HAKH JIeTMMOCTH Ha 2, 3, 5, 9, 10, (¢ onopoii Ha
QITOPUTM NIPAaBUJIA); MPAMEHSATH AJTOPUTM PA3I0XKEHUS YHUCIIA Ha IPOCTHIE MHOXKUTEIY;




HAXOIUTh OCTATKHU OT JEJIEHHS U HETIOJIIHOE YaCTHOE.
Pacno3naBaTh UCTHHHBIE H JIOJKHBIE BBICKA3bIBAHHS O HATYPAJIbHBIX YUCIAX, MPUBOAUTH
NpHMepPBI U KOHTPIPUMEDE], CTPOUTh BBICKA3BIBAHUSA ¥ OTPULIAHMS BHICKA3bIBAHUH O
CBOMCTBaX HaTypaJbHBIX YHCEJ C ONOPOil Ha oOpaserl.

PemaThb TEKCTOBBIE 331aud apu(METHIECKUM CIIOCOOOM, HCHO0JIb30BATh 3aBUCHMOCTH
MEX]ly BeIMUMHAMHU (CKOPOCTh, BPEMS, pacCTOSHUE; 1IeHa, KOIUYECTBO, CTOUMOCTb U Jp.)
IPY HEOOXOTMMOCTH C UCIIOJIL30BAHUEM CIIPABOYHON MH(POPMALIIH: AHAIM3HPOBATH TCKCT
3ajaud, mepeOpMyJUPOBATH  YCIOBHE, H3BJEKATh HEOOXOOUMbIE JaHHBIE,
yCTaHABJIMBATD 3aBUCUMOCTH MEXIy BETMUMHAMH MPH HEOOXOANMOCTH C HANPaBIFOLICH
TIOMOIIIBIO.

MopaenupoBaTh X0 PELICHUS 334291 C TOMOIIBIO PUCYHKA, CXEMBI, TAOIHIIBI.
IIpuBoauTH, pa3éupaTh Pa3INIHbIC PEIICHNUS, 3AITUCH PEIICHUH TEKCTOBBIX 3a1a4 (TIpH
HEOOXOANMOCTH C HANPABILIONIECH TIOMOIIBIO).

C nmnoMommbI0 meJarora OUeHHWBATh IIONYYECHHBIM pE3YNbTAaT, OCYLIECTBJATH
CaMOKOHTPOJIb, TPOBEPSIsl OTBET HA COOTBETCTBUE YCIOBHIO, HAXOAMTH OLIMOKH.
*Pewats 325241 ¢ IOMOILBIO Nepefopa BceX BO3MOKHBIX BAPHAHTOB™.
3HAKOMHTELCSI ¢ HCTOPHeEli pa3BUTHS apHOMETHKHL.

Harasjanas
reomMerpusd. Jlunum Ha
IJIOCKOCTH

(12 9)

Touxa, npsamas, oTpe3ok, ayd. Jlomanasa. M3mepeHue IIuHBI
OTpe3Ka, METPUYECKUE  EOUHMIBI  WU3MEPEHUS  JUIMHBL
OKpYXHOCTb U KPYT.

[Ipaktrueckas padora «IlocTpoeHne y30pa U3 OKpy>KHOCTE.

VYron. IIpsamoi,
W3mepeHnue yrios.

OCTpBI, TYHOW M pa3BEPHYTHIA YIUIBL

[Ipakrrueckas padora «IlocTpoeHne yriosy.

Pacno3HaBaTh Ha 4epTekaX, PUCYHKaxX, OMHCBIBATh, HCIOJNb3Yys TEPMHHOJIOTHIO, W
H300pakaTh C IIOMOINBIO YEPTEKHBIX HHCTPYMEHTOB (IIpM HEOOXOIMMOCTH IO
BU3YaJIbHOH ONOpE): TOUKY, MPSAMYIO, OTPE30K, JIyd, YTOoJl, IOMaHyl0, OKPY>KHOCTb.
Pacno3naBaTh, NPUBOAUTH MPUMEPbI OOBEKTOB PEaNbHOr0 MHUpa, UMEIIUX (Gopmy
N3y4YEHHBIX QUTYD, OLIEHUBATH UX JINHEHHBIC Pa3MepHI.

Hcnosb30BaTh TMHENKY U TPAHCTIOPTUP KAK MHCTPYMEHTSI JUI MOCTPOECHUS U U3MEPEHMS:
H3MEPATH JUIMHY OTpe3Ka, BEIMYUHY YITIa; CTPOMTH OTPE30K 3aJaHHOW JUIMHBL, YIOJI,
3aJ]aHHON BEJIMYMHBL;, OTKJIAABIBATH LIPKYJIEM PaBHBIE OTPE3KH, CTPOHUTH OKPYKHOCTH
3alaHHOTO pPaanyca.

H306paxary KOHQUTYpanny reoMeTpuuecKuX (Uryp W3 OTPE3KOB, OKPYKHOCTEH, MX
yacTell Ha HEIMHOBAHHOHN U KJIeTYaTON Oymare; mpemiaraTh, OMUCHIBATH U 00CYKIATH
€roco0bl, AArOPUTMbI IIOCTPOEHUS T10CIIE COBMECTHOIO aHAIM3A.

Pacno3HaBaTh ¥ H300paxkaTh Ha HEIMHOBAHHON U KJIeT4aTON Oymare mpsiMoii, OCTpBIii,
TYIOH, pa3BEPHYTHIN YIJIbl; CPABHUBATH YIJIbL.

BbIYHCISTH JJTHHBI OTPE3KOB, IOMAHBIX.

IlonnmaTe U MCIOJIB30BATH NPH PENICHUHU 3a4a4 3aBHCHMOCTH MEXIy €IUHHLAMU
METPHYECKOM CHCTEMBI MEp; 3HAKOMMTBCS C HEMETPHUYECKMMH CHUCTEMAMHU MeEp;
BBIPAKATH JUIMHY B Pa3lIMUHBIX €MHUIIAX U3MEPEHUS IIPHU HEOOXOJMMOCTH C OTIOpO Ha
CIPaBOYHYIO HH(POPMALHIO.

HccaenoBarh GUTypbl 1 KOHQUTYPALMH, UCTIONB3YS HU(POBBIE pECYPCHI.

OOBLIKHOBEHHBIE
apoou
(48 4)

Jpo6b. IlpaBuibHble W HempaBwibHble Apodu. OcHOBHOE
cBoicTBO 1pobu. CpaBHEHHE APOOEH.

CroxxeHne W BBIYNTaHUE OOBIKHOBEHHBIX ApoOei. CMemaHHas
IpoOb. YMHOXEHHE W [leleHHe OOBIKHOBEHHBIX IpoOei;
B3aMMHO-00paTHBIE TPOOH.

Pemenne TekcTOBBIX 3amad, coiep)kammx apoOu. OCHOBHEBIE

MopaenupoBatsb B rpaduuecKoii, mpeaAMeTHOH Gopme, ¢ ITOMOIIBIO KOMIIBIOTEpA MOHSATHS
U CBOMCTBA, CBSI3aHHBIC C OOBIKHOBCHHO POOKIO.

YuraTh U 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IpOOH, Mpe1iaraTh 1 00CyKIaTh
CIoco0bI YIOPSI0YUBaHUS APOOEH.

H306pakaTh OOBIKHOBEHHBIE IPOOH TOUKaMHU Ha KOOPIMHATHON MPSIMOIL; HCIOJIb30BaTh
KOOPJIMHATHYIO TIPSIMYIO JUUIsl CpaBHEHUS IpoOei.




3a/1a49 Ha JPOOH.
[Iprmenenne OyKB AT 3aIIMCH MAaTEMAaTHIECKUX BBIPAKECHUH 1
IIPEII0KEHUN.

DopMyJIHPOBATH, 3aNIMCHIBATH C MIOMOIIBI0 §YKB OCHOBHOE CBOMCTBO OOBIKHOBECHHON
JpoOu C Omopoil Ha TPaBWIO; HCHOJB30BAaTh OCHOBHOE CBOWCTBO ApoOM [uIs
*CoKpallleHHs1 ApoOeld M MpHUBEICHUs IpoOu K HOBOMY 3HAMEHATENI0 B IPOCTEHIINX
clIydgasx™.

MpeacrapasTe 10 00pasly CMEMaHHYIO JIpoOb B BHJE HENPaBUIBHON U BBIICIATH
LIEJTYI0 YacTh YMCIIa U3 HEeNPaBUIILHOM IpOOH.

BomosnsaTh apudmernyeckue JeiicTBUA ¢ OOBIKHOBEHHBIMH APOOSMHU B IPOCTBIX
Clly4asix; NMPUMEHSITh CBOCTBA apHU()METHUECKHX NEWCTBHU JUIA pallMOHANN3ALMN
BBIYMCIIEHUH.

BbINOTHATH NPUKHAKY U OLEHKY PE3yJIbTaTa BBIYUCICHUH; MpeAIaraTh 4 IPpUMeHSATh
NpUEéMBI NPOBEPKHU BBIYHCICHH.

IIpoBoauTH HCCIETOBAHMS CBONCTB NPOOEH, ONMPAasCh HA YHCIOBBIE IKCIIEPHMEHTHI (B
TOM YHCJIIE C TOMOIIBIO KOMITBIOTEPA).

Pacno3HaBaTh MCTHHHBIC U JIOKHbBIC BBICKA3bIBAHHS O APOOSIX, MPUBOIUTH NPUMeEPHI 1
KOHTPIPUMEPBHI.

Pemarhk npocreiiliie TEKCTOBbIE 3aa4uK, COAepIKallue ApoOHbIe JaHHBIE, U 3aJlaud Ha
*HaxO0XJIEeHHE YacTH IIeJIOT0 M IeJOro I0 €ro 4YacTH; BBISIBJASTHL MX CXOACTBA M
pazianumsa’™.

MoaeJMpoBaTh X0 pEIICHHs 33JJau C TOMOIIBIO0 PUCYHKA, CXEMBI, TAOIHUIIBI.
IpuBoAUTH, pa3oMPaTh, OUEHUBATH PA3IMYHBIC PELICHHS, 3aITUCH PELICHHH TEKCTOBBIX
3aja4 Ipy He0OXOJMMOCTH C HAalPaBJIAIOIIEH TOMOIIBIO.

C noMombI0 meJarora ONEeHHBATh MOIYYECHHBIH pPE3yNbTaT, OCYIIeCTBJATH
CaMOKOHTPOJIb, TPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO, HAXOAMTD OIIHOKH.
3HAKOMHUTBCSH ¢ MCTOPHUEii Pa3BUTHS apU(PMETHKH.

Harasanas
reoMeTpusl.
MHOroyroibHUKH
(10 u.)

MHOroyrojbHUKH.
KBajpar.

UYeThIpEXYroabHUK,  HPSMOYTONBHHUK,

TpeyroabHuK.

IInomane U nepuMerp NpsMOYrOJIBHUKA U MHOTOYIOJbHUKOB,
COCTaBJICHHBIX M3 IPSMOYIOJbHUKOB, CIUHULBI H3MEPEHUS
miomaay. IlepuMerp MHOrOyTOJIbHHKA.

Pacno3naBath, H300paxaTh C IOMOINBIO YEPTENKHBIX HMHCTPYMEHTOB U OT PYKH,
MOJICIPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IpuBoauTh NpUMepPbI 0OBEKTOB PEATHHOI0 MHpa, UMEIONMX (POPMY MHOTOYTOJIBHHKA,
HpSAMOYTOJIbHUKA, KBAaIpaTa, TPEYrOIbHUKA, OLEHUBATH MX JIMHEHHBIE pa3MepH.
BbIUHCIATh: EPUMETP TPEYroJbHUKA, MPSIMOYTOJbHUKA, MHOTOYTOJBHHUKA; TUIOIIAh
MPsIMOYTOJIbHUKA, KBajapaTa (MpuU HEOOXOAMMOCTH C OIMOPOH Ha alTOpPUTM Y4eOHBIX
JecTBuil).

H300pakaTh OCTPOYTOJIEHBIE, IPSIMOYTOJIBHBIE U TYHOYTOJIEHBIE TPEYTOIbHUKH.
Crpourh Ha KIET4aTOH Oymare KBajpaT M INPSIMOYTOJbHUK C 33JaHHBIMH JUITMHAMHU

CTOPOH.
HccnenoBats  cBOMCTBA  NPSIMOYrOJIbHUKA, KBajpata MyTéM  OKCIIEPUMEHTA,
HaOJIIOICHUsI, HM3MEPEHHs, MOJICIUPOBAHUS;, CpPAaBHUBATh CBOMCTBAa KBajapaTa W
NPSMOYTOJIbHHKA.

Pacmo3naBaTh MCTHHHBIE U JIOKHBIE BBICKa3bIBAaHUSI O MHOTOYTOJIbHUKAX, MPHBOIHTH
NpUMepPbI ¥ KOHTPIIPUMEPEI.

HccaenoBaTh 3aBUCHMOCTDb IUIOIAIU KBAJpaTa OT AJIMHBI €T0 CTOPOHBI.
HcnoJib30BaTh CBOICTBA KBAaJpaTHON CETKM M TIOCTPOCHHUS (UTYp; pa3duBaTh
MPSIMOYTOJIBHUK Ha KBAAPaTHl, TPEYTOJIbHUKH, COCTABJIATH (DUTYPHI M3 KBAIpaToB U
MPSIMOYTOJIBPHUKOB W HaXOAWTh MX IUIOIMIAIb, pa30MBaTh (PUTYPHI HA MPSIMOYTOIBHUKH H
KBaJIpaThl ¥ HAXOAWUTH MX IUIOMAb (TIPH HEOOXOIUMOCTH € HANIPABIIAIONICH MOMOIIBIO).




BbIpakaTh BETMYMHY IUIOMIANM B PAa3IMYHBIX COUHHIAX H3MEPEHHS METPHYECKOH
CUCTEMBl MEp, MCHOJb30BAaTh 3aBHCHMOCTH MEXIy METPUUYECKUMHM €IUHULAMU
M3MEPCHUS IUIONIAIU MPH HEOOXOAUMOCTH C OTOPO Ha CIIPABOYHYIO HH(POPMAIIHIO.
3HAKOMHUTBLCH ¢ MpAMepaMH NMPUMEHEHHs IUIOUIATU M NepUMeTpa B MPaKTUYECKUX
curyanusx. Pemars 3aga4ym U3 peasbHON JKU3HU, MPHU HEOOXOMUMOCTH C OMOPOW Ha
aJIFOPUTM IIPaBUIIA, 00CYKAATh Pa3IuYHbIe CIIOCOOBI PELICHNS 3a1a4.

JlecaTHUYHBIE
apoou
(38 u)

Jecstrunas 3anuck apodeld. CpaBHEHUE IECATHYHBIX Ipo0eii.

JeiicTBus ¢ necATUUHBIMA qpo0sMu. OKpYTICHUE ICCATUYHBIX
nIpobetit.

Pemenne TekcTOBBIX 3amad, coiepykammx Apodu. OCHOBHBIC
3amadd Ha qpoowu.

IpeacraBasiTte JECATUYHYIO JIpo0b B BUAE OOBIKHOBEHHOW, YMTATH M 3alHCHIBATH,
CpPaBHUBATDb JECATUYHbIE JPOOH, MpeAIaraTb H 06CyKIaTh CIOCOObI YIOPSI0UUBAHUS
JECATHYHBIX IPOOEH.

H306pakath JecITHYHBIE IpOOU TOYKAaMU Ha KOOPAWHATHOW TPSIMOM.

BbISIBJAATH CX0CTBA M Pa3Ju4usi IPaBUI apUPMETHIESCKUX ISHCTBUN ¢ HATYPAIbHBIMH
YHUCIaMH U JECATHYHBIMA APOOSIMH, TIOCIIE COBMECTHOTO aHAIN3a.

BbInoJiHATh apupMeTHYECKUe MAEHCTBUS C JECATHYHBIMH JpPOOSIMH; BBINOJIHATH
NPUKUAKY U OIeHKY PE3yIbTaTa BEIYHUCIICHUIL.

IpumensTh cBoiicTBa apuYMETHIECKIX NEHCTBUH JUIS pAallMOHAIN3AIMN BHIYUCICHUI.
I[IpuMeHsSITH MPABHJIO OKPYIJIEHHS JCCATUUHBIX ApoOeil, mpu HEOOXOJUMOCTH C
BU3YaJbHOU OIIOPOM.

IIpoBoauTs WMCCIETOBAHUS CBOICTB JECATHYHBIX ApoOeH, ommpasch Ha YHUCIOBBIE
SKCHEPUMEHTHI (B TOM YHCIIE C TOMOIIBIO0 KOMIIBIOTEPA).

Pacno3naBaTh UCTHHHBIC U JIOXKHBIC BHICKa3bIBAHUS O APOOSX, MPUBOIAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTh BHICKA3bIBAHUS ¥ OTPULIAHUS BBICKA3bIBAHUM.

PemiaTh TIpOCTEHIINE TEKCTOBBIE 3aJadl, COJICpKallye OpOoOHbIE IaHHBIE, W Ha
*HaXOKAEHHE YacTH MEJOT0 W IEJNOro IO €ro 4YacTU™; BBIABJSTH UX CXOACTBA H
pazanyus.

MopgenupoBaTh XOJ pEHICHHS 3aJadd C IOMOLIBIO PHCYHKA, CXEMBI, TaOJIUIIbL.
Pa30upaTs pa3aiuHble pEIICHNs, 3alIUCH PEIICHUI TEKCTOBBIX 3a1ay.

OnepupoBarh JPOOHBIMHU YHCIAMH B PEasIbHBIX )KU3HEHHBIX CHTYAIHsX.

C noMombI NeNarora OUEHHBATH IMOJNYYEHHBIH pPE3ylbTaT, OCYIIECTBISATH
CaMOKOHTPOJIb, IPOBEPSIS OTBET HA COOTBETCTBHE YCIOBUIO, HAXOAUTH OITHOKH.
3HAKOMHUTBCS € MCTOPHeii pa3BUTUS apUBMETUKH




Haruasignas
reoMeTpus.
Tesia u purypsi
B IPOCTPAHCTBE
O

*MHororpanHukd. M3o00pakeHne MHOTOTPaHHUKOB. Mozenn
MPOCTPAHCTBEHHBIX TEII.

[IpsamoyronpHbelli mapamienenunen, Ky6. Pa3séprku kyba u
napanienenunesa.
O0BEM KyOa, IPSIMOYTOJILHOTO Mapasulesenumea™.

PacnosHaBaTh Ha 4YepTe:KaxX, PHCYHKAX, B OKPY:KalOLleM MHpe IPIMOYIOJbHbIH
napajulenenunes, Ky0, MHOTOTPaHHHUKH, ONMCHIBATH, MCIOJIb3YSl TEPMHUHOJIOTHIO,
OIIEHUBATH JIMHEHHBIE Pa3MEphI.

IpuBoauTH NPpUMEPHI OOBEKTOB PEaJIHLHOTO MHpPa, UMEIOIIUX (OpMY MHOTOI'pDaHHHUKA,
MIPSIMOYTOJIBHOTO Mapaiesenuresa, Kyoa.

H306paxkarh Ky0 Ha KieTyaToil Oymare.

HccaenoBarh cBoiicTBa Ky0a, MPSMOYTOJBHOIO Mapaiiesenuneaa, MHOTOTPaHHUKOB,
UCTIONB3Ysl MOJIENH TIPH HEOOXOANMOCTH C HAIIPABJIAIOIEH TOMOIIBIO.

Pacno3naBath pa3BépTku Kyba u mapamienenunena. MopaeaupoBarh KyO o
mapajuieNienumne] u3 OyMar ¥ Mpovrx MaTepUaoB, o oopasimy.

HaxoauTh W3MEpPEeHHs, BBIYHCIAATH IUIOMANb TOBEPXHOCTH; OO0BEM  KyoOa,
MPSIMOYTOJIBHOTO TapajUIeJieNuIlela C ONOpPOH Ha alroOpuTM Yy4YeOHBIX JEHUCTBHI;
HCCJIe0BATh 3aBUCUMOCTH 00BEMa Ky0a OT JUIMHEI €ro pedpa.

Ha6.101aTh ¥ IPOBOAUTH AaHAJOTHH MEXIY MOHATHAMH IUIOIIAIN 1 00bEMa, HEpUMETpa
Y TUIOLIAJIM TTOBEPXHOCTH.

Pacno3naBaTh MCTHHHBIC W JIOXKHBIC BBICKA3bIBaHHMs O MHOTOIDAaHHUKAX, MPHBOIUTH
NpUMepHI U KOHTPIpUMEPHL. PemaTs 3agayuu U3 peanbHON KU3HHU.

IToBTOpEeHuUe
H 00001IeHIEe
(10 4.)

[ToBTOpEeHNE OCHOBHBIX MOHATHI M METOJOB Kypca 5 Kiacca,
0000111eHNEe 3HAHUT.

BoIuMcJasiTh 3HaYCHHS BBIPAKEHHUH, COJCPIKAIUX HATYypalIbHBIE YHCIIA, OOBIKHOBEHHBIE
U JIeCATUYHBIE JPOOH, BBINOJHATH IMPE0oOpa3oBaHHUS YHCENl TPH HEOOXOAMMOCTH C
HaIpaBJIOLIEH IOMOLIBIO.

BbiOupaTrs, cmoco® CpaBHEHMS 4UCEN, BBIYUCICHUN, NPUMEHSITh
apupMeTHIeCKNX ASHCTBUH IS palliOHAIN3aNU BEIYHCICHUH.
OcCylIecTBAATH CAMOKOHTPOJIb BBIIIOTHAEMBIX JEHCTBUI U CaMONPOBEPKY pe3ybTaTa
BBIYHMCIIEHUH.

PemiaTe mpocreiimme 3agaum W3 peanbHON JKH3HH, MPUMEHATh MaTeMaTH4YecKHe
3HAHUS JUTA PEIICHHS 3a/1a9 U3 IPYTHX YUeOHBIX IPEIMETOB.

PemaTs npocreiiiiue 3a5a4yu pa3sHbIMU CIIOCO0aMU, CPABHMBATH CIIOCOObI PELICHHUS
3a]1a4d, BLIOMPATH PALIHOHAJIBHBIN c110co0.

CBOJiCcTBa

6 xaacc (ae menee 170 4)

Ha3panue
pazaena (Tembl)
Kypca (41cJ10 4YacoB)

OcHoBHOEe cojiepkaHue

OcHoOBHBIE BUABI 1€ATCJIbHOCTH oﬁyqammuxcsl

HarypaibHble yncia
(30 9)

Apudmernueckue NeHCTBHS ¢ MHOTO3HAYHBIMU HATYPAITbHBIMU
yucnam.  UWCIOBBIE  BBIPDOKCHHSA, TOPSAIOK  JICHCTBHIA,
UCIIOJIb30BaHUE CKOOOK. OKpYTIICHHE HATYPaJIbHBIX YUCEIL.
Jemureny v KpaTHBIC YHCIIA; *HANOONBIINA OOIIMA AETUTENb U
HaMMEHBIIIee 00IIee KpaTHOE™.

Pasnoxxenne dumncna HAa TPOCTBIE MHOXHUTENH. JlennmocTs
CYMMBI U IPOU3BEICHHS. J{eNeHne ¢ 0CTaTKOM.

BuinotHATs apudgMeTnyecKne qelicTBHSI ¢ MHOIO3HAUYHBIMU HATypallbHBIMU UUCIIAMH,
HAXOJMTh 3HAYEHHUs YHCIIOBBIX BBIPAKEHHH CO CKOOKaMM M 0€3 CKOOOK; BBIMHCJIATH
3HAYeHHsl BEIPAKCHUH, COIEPIKAINX CTETICHH.

BbINOTHATS, MPHKHUAKY W ONEHKY 3HAUYEHUIl YHCIOBBIX BBIPAXKEHUH, NMPUMEHSATH
NPHEMBI IPOBEPKH PE3YJIbTATA.

Hcnonp30BaTh IpH BBIYMCICHHAX MepeMecTHTe/]bHOEe M coYeTaTelbHOe CBOICTBa
CIOXKeHHS] W  YMHOMKEHMsSl, *pacmpelejMTe]bHOEe CBOHCTBO  YMHOKEHMA




Pemenne TeKCTOBEIX 3a1a4d.

OTHOCUTEJILHO CJIOKeHHS ™, cBOlicTBa apudMeTHUECKUX AeiliCTBUIA.

HccaenoBaTh 4KMCI0BbIE 3aKOHOMEPHOCTH, IPOBOAUTE YHCIIOBBIE SKCIIEPUMEHTHI.
@opMyJTHPOBATH ONPeIeIeHHs ACIUTENs ¥ KPaTHOT0, HAUOOJBIIEro OOLIEero NeIuTeNs
¥ HAWMCHBIIETO OOINEro KPaTHOTrO, MPOCTOr0 M COCTABHOTO YHMCEI; HCIOJIB30BATh STH
TIOHSTHS P peLIeHUH 3a1a4 (MIPU HEOOXOAUMOCTH C OTIOPOX Ha aTOPUTM IIPaBUIIA).
IpuMeHATH AATOPUTMBI BEIYHUCICHHUS HAaHOOJBIIEr0 OOIIEro AeINTENsS U HaUMEHbBIIEeTO
00IIIero KpaTHOTO JABYX YHCEI, AITOPUTM PA3I0KECHHUS YUCIIA Ha IPOCTHIC MHOMXKHUTEIIH.
HccaenoBaTh cBoiicTBa JEIUMOCTH CYMMBl M TPOU3BENEHHUS YHCEN C OMOpOM Ha
BOIIPOCHBIN IUIAH.

IIpuBoauTs mMpuMepbl YHCEN C 3aJaHHBIMHA CBOWCTBAMHM, PAclO3HABATH BepHbIE M
HeBepHbIe YTBEP)KACHUSA O CBOICTBAX YHCEN, OMPOBEPraTh HEBEPHBIE YTBEPKACHUS C
ITOMOIIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBarth MaTeMaTHYeCKHe MPeIJIOKEHHsI C TOMOLIBIO CBSI30K «H», «UIH»,
«eCIH. . ., TO...» TI0 00pa3Iry.

Pemiath, TCEKCTOBBIC 3aj[ayd, BKIIIOYAIONIUC TOHITUS ACTHUMOCTH, apUPMETHUICCKUM
CIocO0OM, HCIIOJIb30BaTh MePeOOp BCEX BO3ZMOXKHBIX BAPHAHTOB C OMOPO HA BOTPOCHBIN
IIJIaH.

MoaeJMpoBaTh X0 pEIIEHHs 33]Jaul C IOMOIIBIO PUCYHKA, CXEMBI, TAOIHUIIBI.
[IpuBoauTh, pa3dupaTh, OLCHUBATH pa3IdYHbIe PpPELICHUS, 3aMHCH  PelIeHHid
TEKCTOBBIX 32/1a4 C HAMIPABISAIONIEH TTOMOIIIBIO.

Kputrnyeckn oeHHBaTh MOJYy4YeHHBIH pPe3yJbTaT, HAXOAUTh OIIHOKH, OCYLIEeCTBJISATH
CaMOKOHTPOJIb, IPOBEPsisi 0OTBET HA COOTBETCTBHE YCJIOBHIO.

Harasanas *TlepnenauKyisipHbIe IpsMble. [lapanensHpie mpsaMbe™. Pacmo3naBarth Ha YepTeKaxX, PUCYHKAX CIyYad B3aUMHOTO PACIIOI0KEHHUS IBYX MPSMBIX.
) y p yX IIp.
reoMeTpus. Paccrosmme MexIy JBYMsS TOUKAMH, OT TOUKH 10 MPAMO, H306pakaTh ¢ NOMOIIbI0 4YePTEKHBIX HMHCTPYMEHTOB KJIETYaTol Oymare IBe
[psvbie HA JUTHHA TTyTH HA KBAJPATHOR CETKe. MepeceKaromuecss MpsMble, JBE TapajUleJbHBIC  TPSAMBIC, CTPOUTH  MPSIMYIO,
IUIOCKOCTH *[IpuMepBI IPAMBIX B IPOCTPAHCTBE™. MEPHEHIUKYISIPHYIO JaHHOM.
(74) [puBoauTs, nNpUMepHI TNAPAVICTHHOCTH ¥ HEPHEHAMKYISPHOCTH TPSMBIX B
MPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHMKAaX MEPICHIUKYISAPHbIE U TapajuielbHbIe CTOPOHBHI.
H300pakaTh MHOTOYTOJIHUKH C TapauIeIbHBIMU, IEPICHINKYIIIPHBIMH CTOPOHAMH T10
obpa3iry.
HaxoauThb paccTOSHUE MEXIY ABYMs TOYKAMHU, OT TOYKH IO NPSAMOM, JJIMHY IyTH Ha
KBaJ[paTHOU CEeTKe, B TOM YHCIIC HCIIOIb3ys IUPPOBBIE PECYPCHI.
JApodu OObIKHOBEHHAS IPOOB, OCHOBHOE CBOMCTBO AP00H, cokparieHne | CpaBHUBATDH H YHOPSIA0YMBATH IPOOH, BLIOMPATH CIOCOO CPaBHEHHS qpoOeii.
(324) npobeit. CpaBHEHHE U YIIOPSIOYMUBAHHE APOOCH. MpeacraBasTh IECATUYHBIE APOOU B BHJE OOBIKHOBEHHBIX ApPOOEH M OOBIKHOBEHHBIE B

I[GCHTI/I‘IHLIC ﬂp06l/l 1 METpHUUCCKad CUCTEMA MEP.

Apudmernueckne  meficTBHS € OOBIKHOBEHHBIMH U

JIECITUIHBIMH JIPOOSMHU.

OrtHomieHue. [leneHne B JaHHOM OTHONIEHWH. *Macirad*,
MPOTIOPIIHSL.

IlonsTue mpoueHTa. BbluncineHue MmpoueHTa OT BEIUYMHBI U
BEJIMYMHBI 110 €€ NIPOLIEHTY.

BUJIE IECATUYHBIX, HCMOJIB30BATH IKBUBAJEHTHBIE MPEICTABIEHUs IPOOHBIX YUCEIl IPH
UX CPaBHEHHH, NTPH BBIYUCICHHUAX (TIPH HEOOXOIMMOCTH C HAINPABJISIIOLIEH IIOMOIIBIO).
Hcnonb3oBaTh JAECATUUHBIE JIpoOM INpH NpeoOpa3OoBaHMM BEIMYHMH B METPHUUYECKOH
cUCTEME Mep.

BoinoJHaTh apupMeTnuecKue AeiicTBus ¢ OOLIKHOBEHHBIMH U JIECITHIHBIMU JIPOOSMH.
BbIYHCasiTh 3HAUECHHUS BRIPA)XKEHUH, COAEPIKAIINX OOBIKHOBEHHBIE U JECATUYHBIE APOOH,
BBINOJHATh IIpeoOpa3oBaHusl ApoOeil, BbLIOMPATh CMOCOO, NPUMEHSTH CBOICTBa
apuPMeTHUECKUX NEHCTBUH ISl palliOHATN3AIUN BEIYMCICHHM.




PerieHne TEKCTOBBIX 33/1a4, COEPKAIINX APOOU M NPOLICHTHI.
[Ipaktiueckas padota «OTHOIICHHE JIMHBI OKPYXXHOCTH K €€
JUaMeTpy».

CocTaBisiTh OTHOIICHNUS ¥ IPOTIOPLIMY, HAXOAUTH OTHOLICHNE BEINYHH, ICIUTH BEIUUHMHY B
JJAHHOM OTHOIIICHNUH.

HaxoauTh 3KCNEPUMEHTAIbHBIM MYTEM OTHOIICHHS JUIMHBI OKPYXXHOCTH K €€ THaMeTpy
(1p1 HEOOXOIMMOCTH C HAIIPABIISIOIIEH TOMOIIBIO).

HaxoauTs Macmrad IiaHa, KapThl M BBIYHCISATH PACCTOSIHUS, MCHONB3Ys MacmTald ¢
OIOPO¥ Ha aJTOPUTM yUYCOHBIX NICHCTBU.

OO0BACHITH, YTO TaKOE IMPOILEHT, YHNOTPEOIsATh 000POTHl PEYU CO CIOBOM «IIPOLEHTY.
BoipaxaTh TPOLEHTH B Ipo0sSX M JpoOH B MPOLEHTaX, OTHOIICHHWE JIBYX BEJIMYHH B
MIPOLIEHTAX.

BbIuMCasATH TIPOIIECHT OT YMCIA M YUCTIO MO €r0 MPOIEHTY.

Oxpyriasite ApoOU W MPOLEHTHI, HAXOJUTh MPHOIIDKCHNS YUCENT TIPH HEOOXOAUMOCTH C
HCTIONIB30BAaHNEM BH3YaJIbHON OIOPBI.

PemaTh 3a1auu Ha 9aCTH, TIPOLCHTHI, IPOTIOPINHI, HA HAXOXKICHUE IpoOH (IIPOIIEHTa) OT
BEJIMYUHBI ¥ BEIMIUHBI TI0 €€ ApoOH (TIPOLIEHTY), ApoOH (TIPOIIeHTa), KOTOPBIH COCTaBISCT
OJHa BenuuuHa OT Apyroil. [lpmBoauTh, pa3dupaTrh, OEHUBATDH PA3JIMYHbIC PEIICHUS,
3aIiCH pEeIIeHN I TEKCTOBBIX 3a/1a4 IIPH HEOOXOANMOCTH C HANpPABJISIOLICH TOMOILBIO.
H3Biaekars undopManmuo U3 TaONWI U JaUarpaMM, HHTEPIPETUPOBATH TaOJIMYHBIC
JIaHHbIE, ONPEAEISATh HAaHOOJIbIIIee U HAMMEHBIIIEE U3 TPEJICTABICHHbIX JaHHBIX.

Harasanas *OceBas cumMmeTpus. LleHTpanbHas cCUMMETpHSL. Pacno3HaBaTh Ha depTexax M H300paKEHUSIX, HM300paKaTh OT DPYKH, CTPOHMTH C
reoMeTpus. TTocTpOEHHE CHMMETPHIHBIX DHIY. HOMOIIIBI0 UHCTPYMEHTOB (UTYpy (O"prSOK, JIOMaHYI0, TPEYTONbHHK, MPAMOYTONbHAK,
Cummerpus CHMMETpHS B IPOCTPAHCTBE™. OKPY>KHOCTh), CHMMETPUYHYIO JTaHHOI OTHOCHTENIBHO MPSMOM, TOUKU C HaNpaBIsIOIIeH
(6 9) TIOMOUIBIO.
HaxoanTh mpuMepsI CHMMETPUH B OKPY>KaIOIIEM MHpE.
MopgenupoBath, U3 Oymard jBe (QUIYypbl, CHMMETPUYHBIE OTHOCHTEIHHO IPSIMOM;
KOHCTPYHPOBATh T€OMETPUUECKHE KOH(PUTYPALNH, HCIIONIb3Ys! CBOMCTBO CHUMMETPHH, B
TOM YHCJIIE C TOMOIIBIO IIU(PPOBEIX PECYPCOB C ONOPOH Ha AITOPUTM YUEOHBIX NEHCTBHH.
Beipakenus [Ipumenenne OyKB AT 3aITMCH MaTeMaTHYECKUX BeIpakeHUH 1 | Ucnob3oBaTh OYKBBI JUIi  O0O3HAYeHHMs 4YHCEN, TpPH 3allUCH  MaTeMaTHYeCKUX
¢ OykBaMm npeIokeHnid.  *BykBeHHbIE  BBIDOKEGHHST W YHCIIOBBIC | yTBEPXKICHUH, COCTABIATH OYKBEHHbIE BBIPAXKEHUS IO YCJIOBHIO 3a/1a4H.
(6 9) MOJICTAHOBKHU ™. HcciienoBaTh HECIO)KHBIE YHCIOBBIE 3aKOHOMEPHOCTH, MCIOJB30BAaTh OYKBBI JUIS HX
BykBeHHBIE paBEeHCTBA, HAX0XKICHUE HEN3BECTHOTO KOMITOHEHTA. | 3aITUCH.
DopMyIIBL. BbIYHCISITh YUCIOBOE 3HaUEHHE OYKBEHHOTO BBIPAXECHHUS MPH 3aJaHHBIX 3HAYCHUAX OYKB
C OTIOPOH Ha aNTOPUTM yUeOHBIX IEHCTBUI.
3anuceiBaTh (popMyJbI: MEpUMETpa U IUIOMIAAHN TPAMOYTOJIBHUKA, KBAApaTa; IITHHBI
OKPY’KHOCTH, TUIOIIAAN KPYTa; BHIMOJHSATH BLIYHCJIEHHUS 110 3TUM (popMynam.
CoctaBaaTh (OpMYyJIbI, BBIPAXKAIONUE 3aBUCUMOCTH MEXKIy BEIMYHMHAMU: CKOPOCTb,
BpEMsI, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTh; MPOHU3BOIUTEIEHOCTD, BpeMsl, 00bEM
paboTHI; BBHIIOJIHATE BBIYUCIICHHUS 110 TUM (GopMyJIaM.
HaxoauTh HEU3BECTHBII KOMIIOHEHT aprU(PMETHIECKOTO IeHCTBUSL.
Harasignas YeThIpEXYronabHHUK, IPUMEPBI YeThIPEXYroJabHUKOB. | M300paxkaTh Ha HEJMHOBAHHOW M KJET4aToOil Oymare ¢ HWCIIOJIb30BAaHHEM YepTEKHBIX
reoMeTpHusl. IIpsiMoyronbHMK,  KBajgpaT: CBOMCTBA  CTOPOH,  YIJIOB, | HHCTPYMEHTOB UETHIPEXYTONBHUKMA C 33JaHHBIMU CBOMCTBAMH: C HapaslielIbHbIMU,
@Durypsol JMaroHaneu. MepHEHANKYIISIPHBIMY, PaBHBIMH CTOPOHAMH, NPSMBIMH yTIJIaMH U JIp., PaBHOOEIPEHHBIH

HA IMJIOCKOCTH

TpeyronsHUK. Ilpenjarate u 00CyK1aTh CIOCO0bI, AJITOPUTMBbI IOCTPOEHHS.




(14 9)

W3mepenue yrinos. Buasl TpeyroibHUKOB.

Ilepumerp wmuoroyrompHuka. [Imomans ¢uryper. Dopmyisi
nepuMeTpa W IUIOHIANM TNPSIMOYTOJIbHHKA. [IpubmmkéHHOE
U3MepeHue Iomaan Guryp.

*TIpakTrueckas padora «[Inomans kpyra»™.

HccaenoBarh, HCHONB3YST SKCIIEPUMEHT, HAOIIOACHHE, MOJCIHPOBAaHHUE, CBOHCTBA
MIPAMOYTOJIbHUKA, KBaIpaTa, pa30MBaTh Ha TPEYTOJILHUKH C OTIOPOH HA BOIPOCHBIH IUIAH.
OO00CHOBHIBATh, ONPOBEPraTh C IIOMOIIbI0 KOHTPIPUMEPOB YTBEPKACHUSA O
IIPAMOYTOJIBHUKE, KBaJPATe, PpACNO3HABATH BEPHBIC U HEBEPHBIE YTBEPKICHU.
H3MepsATH M CTPOMTH C IOMOIIBIO TPAHCIIOPTHPA YITIBI, B TOM YHCIIE B MHOTOYTOJIbHHKE,
CPAaBHHUBATH YIJIbl; PACIO3HABATH OCTPHIC, IPSMBIE, TYIIbIE, Pa3BEPHYTHIE YTJIbL.
Pacno3HaBaTh, W300paXkaTh OCTPOYTOJIBHBIA, MPSIMOYTOJBHBIM, TYMOYrOJbHBIH,
paBHOOEIPEHHBIH,  PABHOCTOPOHHUH  TPEYrojbHUKH  (IPH  HEOOXOAMMOCTH  C
HCTIONIB30BaHHEM BH3YaIIbHOU OIIOPHI).

BbIunciasite TEPUMETP MHOTOYTONBHHKA, IUIONIAZh MHOTOYTOJIBHHKA pPa3OMEeHHEM Ha
MIPSAMOYTOJIBHUKH, Ha PaBHBIE (PUTYPBI, UCTIOIb30BAaTh METPHUUECKHUE EANHHIIBI N3MEPEHUS
JUTMHBI ¥ IJIOMIAH C OMOPOX Ha alTrOPUTM y4eOHBIX EHCTBHIA.

Hcnonb3oBaTh npuOINKEHHOE W3MepeHHe JUIMH M IUIONIaZel Ha KieT4aTod Oymare,
IPUOMMKEHHOE N3MEPEHHE JUTHHBI OKPY>KHOCTH, IUIOMIA ! KPyTa.

ITono:kuTEeIbHBIE H
oTpULATE]bHbIE YHCIa
(40 v)

Lensie YyClIa. *Monyns 4HUCIIa, reoMeTpuyecKas
HHTEpIpeTanus Moayia. YucaoBble IPOMEXKYTKH™.

IlonoxxutensHble W oTpunarenbHble 4yucaa. CpaBHEHHE
MOJIOKUTENIBHBIX U OTPUIATENBHBIX Yucel. ApuMeTHdeckue
JIEHCTBUSA C MOJIOKUTEABHBIMY U OTPULATEIbHBIMH YHCIAMH.
Pemenne TekcTOBBIX 3a1ay.

IIpuBoauTs nNpUMeEPHLI
OTpI/IIlaTeJ'II)HI)IX YUCCII.
H3o0paxkaTh Ieible YHcla, HOJOXKUTEIbHBIE M OTPHLATENBHBIE YHCIIA TOYKAMU Ha
YHUCJIOBOM MPSIMOiA, HCMOJIb30BATh YUCIOBYIO MPSMYIO JJIs1 CPAaBHEHHS YUCEIL.
IIpuMeHsITL MpaBWJIA CPABHEHHS, YNOPSAAOYNUBATE €I YHCIA; *HAXOTHTH MOIYIb
qucia*.

@opMyIUPOBATH TPAaBWJIA BBUUCICHHUS C IOJOXKUTEIBHBIMH M OTPHUIATEIBHBIMU
YUCJIaMH, HAXOAMTHh 3HAYEHHMS] UHUCJIOBBIX BBIPAXKEHHUM, COIAEp)KAIIMX JAECUCTBUSA
C TOJIOXUTEIBHBIMH M OTPHLIATCIHFHBIMU YHCIAMH MPH HEOOXOIMMOCTH C OMOpOW Ha
AITOPHUTM TIpaBUIIA.

[pumeHsiTh CBOWCTBA CIOXEHUS W YMHOXEHHS /s TNpeoOpa3oBaHUs CyMM H
MIPOU3BEACHUMN.

HUCIIOJIB30BAHUA B peaHBHOﬁ JKHU3HHU TIIOJTOXHUTCIBHBIX H

IpencraBienne [IpsamoyronpHast cucreMa  KOOpPAMHAT HA  IUIOCKOCTH. | OOBSCHATH M WJIKCTPUPOBATH MOHSITHE IPIMOYTOJbHOW CHCTEMBI KOOPAMHAT Ha
JAHHBIX KoopauHaThI TOYKH Ha TUIOCKOCTH, abCIIMCCa U OpAMHATA. IUIOCKOCTH, UCTIOIBb30BATh TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAWHATHOM INIOCKOCTH TOYKH
(6 9) CTonGuaThie U KPYrOBBIE AUATPAMMBL. ¥ GUTYpHI TI0 33JJaHHBIM KOOPJMHATAM, HAXOAUTh KOOPINHATHI TOYEK.
ITpaxtuueckas padota «IlocTpoeHHe quarpamMm». Hurare cronGuarsie u KpyroBble AnarpamMmef;
Pelllenue  TEKCTOBBIX  3ajad,  COAEpKALMX  JaHHble, | AHTEPIPETHPOBATE JAHHBIC, CTPOMTH CTOJIOYATBIE TUAarPaMMBI.
Ipe/ICTABIICHHBIE B TAGNLAX 1 HA JNArPaMMaXx. Hcnoab3oBaTh HH(POPMANMIO, NPEACTABICHHYIO B TabiMLaX, Ha Adarpammax Jyis
pemI€HuA TEKCTOBBIX 3a4a4 U 3aJia4 U3 peanLHoﬁ JKHU3HHU.
Harnsignas *TIpsiMOyTOJIbHBIN Mapaviesenures, Kyo, npusMa, nupaMuia, | Pacmo3naBarh Ha uepTekax, PHUCYHKaxX, OMUCHLIBATHL ITUPAMUAY, MPH3MY, LHIHHID,
reoMeTpusi. KOHyC, IWIMHAp, Imap W  cdepa.  M3o0paxeHue |KOHyC, IIap, HM300pazkaTh WX OT pPYKH, MOAeJHMPOBaTh W3 OyMarw, IUIACTHIMHA,
Durypbt MPOCTPAHCTBEHHBIX ¢uryp. [Tpumepst Pa3BEPTOK | IPOBOJIOKM M JIp. C Hampaisomed nomounipio. IpuBoauTh npumepbl 0OBEKTOB
B NMPOCTPAHCTBE MHOTOTPaHHUKOB, IIMIMHPA U KOHYCA. OKPYXKAIOIIEro MUPa, UMEIOIIHUX (POPMbI HA3BAHHBIX TEJL.
(CR)) Hcnobp30BaTh TEPMHAHOJIOTHIO: BEPIINHA, peOpPO, TpaHb, OCHOBAaHKE, BBICOTA, PAIUYC U

IIpaxTryeckas pabota «Co3gaHne MOAEIeH MPOCTPAHCTBEHHBIX
¢buryp».

Ilorsatne o0BéMa; enuHUNOBI u3MepeHus o00BEMa. OO0BEM
MPSIMOYTOJIBHOTO Tapajuieenunena, Kyoa, popmyisr oo0béMa™.

JUaMeTp, pa3BEPTKa.

H3yuarh, UCIIONB3Ysl SKCIIEPUMEHT, HaONIOZEHUE, U3MEPEHUE, MOIEIMPOBAaHUE, B TOM
YHUCJIE KOMIILIOTEPHOE, U ONMUCBIBATH CBOMCTBA HAa3BAHHLIX TEJI, BBISIBJIATH CXOACTBA H
pas3anums: MEXIy NUPaMHUION U IPU3MOM; MEKIY LMIMHIPOM, KOHYCOM U IIapOM.




Pacno3naBaTh pa3BEPTKM Napajuienenunena, Ky0a, NPH3MBL, NHPaMHUIbI, KOHYCa,
LUINHIPA;, KOHCTPYMPOBATh IaHHBIE Tela U3 pPa3BEPTOK, CO3[aBaTh MX MOJCIH C
HaIPABJIAIOIIEH IOMOLIBIO.

Co31aBaTh MO/Je/IM TIPOCTPAHCTBEHHBIX (GUryp (M3 Oymaru, IpPOBOJIOKH, IIACTHIMHA M
Jp.) C OTIOPOH Ha aJrOPUTM yueOHBIX JEHCTBUM.

H3MepsTh HA MOJEJIAX: JIMHBI pEOEP MHOTOTPAaHHUKOB, TUaMETp IIapa.

Borunciasite mo  ¢gopmyiaam: 00BEM IPSIMOYrONBHOTO —MNapajulelienunena, Kyoa;
UCIIONb30BaTh €AUHULIBI U3MEPEHHA 00bEMA; BHIYHCIATH 00BEMBI TEJI, COCTABICHHBIX U3
KyOOB, MapaielenuIe/ioB; peliaTh 3ajJa4d C PCaTbHBIMH JaHHBIMH C ONOPOH Ha
CIPaBOYHYIO HHPOPMALIHIO.

IHoBTOpEHue,
00001IeHHE,
cucTeMaTH3aAUS
(20 u)

IToBTOpEHHE OCHOBHBIX TOHSATHA W METOJOB KypcoB 5 u 6
KJ1acCOB, 0000IEHNE U CHCTEMATH3aIs 3HAHUH.

BpIuunc/siTh 3HaUE€HUS BBIPAKEHU, COAECPKALLMX HATYPATIbHBIE, LIENIbIE, T0J0KUTEIbHbIE
W OTpUIATEIbHBIC YHCIa, OOBIKHOBEHHBIE W JECATHYHBIC JPOOW, BBIMOJHATH
mpeoOpa3oBaHUs YUCET U BEIPAKESHUH MTPH HEOOXOIUMOCTH € HAIIPABIIAIOIICH TOMOIIBIO.
BbiOupars cmoco® CpaBHEHMs 4YHCEI, BBIYHCICHUN, NPHMEHATHh CBOHCTBA
apu(MeTHISCKIX NEHCTBUN AJIS pallHOHAIN3AI[MH BEIYMCICHUN.

Pemats mpocreiilide 3agauyM U3 peaJbHON JKU3HU, NMPUMEHAThH MaTeMaTHYeCKHe
3HAHUA [T PEIICHUS 3a/1a4 U3 IPYTUX MPEIMETOB.

Pemiats npocreiinue 3a7a4i pa3HbIMH coco0aMu.

OCylIecTBIAATh CAMOKOHTPOJIb BBIMOIHAEMBIX ACHCTBHHA M CaMOIPOBEPKY pe3ysbTara
BBIYKCJICHUH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (110 TOAAM OBYYEHUS)

7 kaacc (He menee 102 4)

HaszBanue
pasjaena (TemMbl)
Kypca (4McJ10 4acoB)

OcHoBHoOe cofiep:kaHue

OcHOBHBIE BU/IbI 1€SITE€IbHOCTH 00yYaI0INXCS

Yucaa u BLIYMCIEHHS.
PanmuoHnaJbLHBIE YHCIa
(25 9)

[TonsTHe panMoHaIBLHOrO YHCIA.

Apundmernueckue AEHCTBUS C PAlMOHAIGHBIMH  YHCIIAMH.
CpaBHeHUE, yNopaJ0YNBAHNE PAOHAIBHBIX YHCE.

CreneHb ¢ HaTypaJlbHBIM IOKa3aTeNIEM.

Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH, MPOIEHTH U3 pealbHON
IIPAKTHKU.

Tlpu3Haku  J€TUMOCTH,  pa3jOXKEHHUA Ha  MHOXHUTEIU
HaTypaJIbHbIX YHCE]L.
Peanbnbie 3aBUCHUMOCTH. IIpsamas 51 obOpaTHas
MPONOPLUHUOHATBHOCTH.

CucreMaTu3upoBaTh 1 060ramaTh 3HaHUusi 00 OOBIKHOBEHHBIX U JICCSTUIHBIX APOOSX.
CpaBHUBaTHL M YNOPSI0YMBATHL JPOOU, TpeoOpa3oBbIBas INpPH HEOOXOIMMOCTH
JecATHYHBIE IpOoOM B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B JECSATHYHBIC, B YaCTHOCTH B
0ECKOHEUHYIO JIECITUYHYIO IpOOb.

IIpuMeHsTH pa3Hoo0pa3Hble cOCOObI M MPUEMBI BHIYMCIEHUS 3HAYEHMIT APOOHBIX
BBIPAKEHHUi, COIepXKaluX OOBIKHOBEHHBIE W JECSATHYHBIE APOOM: 3aMEHSTh NpH
HEOOXOIMMOCTH JECATUYHYIO IpO0h OOBIKHOBEHHON M OOBIKHOBEHHYIO JIECSITHYHOM,
MIPUBONTE BBIpaXKeHNE K (popme, Hanbonee yaoOHOI U1 BEIYHCICHNHN, TPeoOpa30OBHIBATh
JIpoOHBIE BBIPAXEHUS HA YMHOXCHHE W JAEJICHHWE ICCATUYHBIX APOOCH K AEUCTBHUSM C
LENBIMH YHCIIaMU (TIPH HE0OXOAUMOCTH € HATIPABJISAIONIEH TOMOIIBIO).

IIpuBoauTh YKC/IOBBIC H OyKBEHHbIC IPUMePbl CTENEHU C HATYPAJIbHBIM II0Ka3aTEIEM,
OOBSICHAS 3HAYCHUS OCHOBAHWS CTENECHM M IIOKa3aTelisl CTENEHH, HAaXOAWThb 3HAuCHMs

. n .
crereHed Buma a (& — mo6oe parroHaIbHOE YHCIO, N — HATYPAIBHOE YHCIIO) C OTTOPOi




Ha CIpaBOYHYIO0 HH(OPMAIIHIO.

[TonnmaTe cmbica 3amucu 0OJbIIMX YHCET € MOMOUIIBIO JeCATHYHBIX Apodei u
creneHeil yncsaa 10, IpUMEHATh UX B peajbHBIX CHTYalUsIX.

I[puMeHATH NPU3HAKU ASTUMOCTH, PA3JI0KEHUSA HA MHOXKHUTEIN HATypalbHBIX YUCEI.
Pemate mpocreiinime 3aa4u Ha 4acTH, ITPOLEHTHI, TPOTIOPLH, Ha HAX0XKIECHUE IpOOH
(IporieHTa) OT BEJIMYMHBI M BEJIMYHMHBI 1O e€ ApoOu (IpoueHTy), Apodu (TpoleHTa),
KOTOPBII COCTaBINII€T OJHA BeJNUYMHA OT Apyroil. IlpuBoauTh, pa3ouparh, ONEHUBATH
pa3iIMYHbIe PEeleHNs, 3aIICH PELIeHNH TEeKCTOBBIX 3ajay.

Pacno3naBath U 00BACHATH, ONMPASCh HA OMPEAEICHNUS, IPSIMO MPONOPLUUOHAIBHBIE U
00paTHO MPONOPINOHAIBHBIE 3aBUCHMOCTH MEXy BEIMYNHAME; NMPHBOIUTH MPHUMeEPHI
9THX 3aBUCHMOCTEH U3 PEAbHOTO MHPA, U3 APYTUX yIEOHBIX MPEIMETOB.

Pemate mpocreiinne nNpaKTHKO-OPHEHTHPOBAHHBbIE 3aJa4H HA APOOH, NMPOLEHTHI,
NMPSMYI0 U 00PATHYIO NPONOPIUOHATBHOCTH, IIPONOPLHH.

Auredpandeckne ByxBennsie BeipaxeHus. [lepemennsie. Jlomyctumsble 3HaueHns | OBJiageTh Ha 0a30BOM YpoBHe aireOpandeckoil TEPMUHOJIOTHEH W CHMBOJIMKOM,
BBbIpaKeHUs nepeMeHHbIX. DOpMYJIbL. NMPUMEHSITH €€ B IIPOIIECCE OCBOCHHS yIeOHOTO MaTepuarna.
(27 v) IIpeoOpa3oBanue OYKBEHHBIX BRIPOKCHHMN, PACKPBHITHE CKOOOK 1 | HaxoauTh 3HaYCHUS OYKBCHHBIX BRIPAKCHUN MPH 3a[aHHBIX 3HAYCHUAX OYKB; BBITOIHSITh
MPUBEICHUE MOTOOHBIX CIaracMbIX. BBIYUCIICHUS 110 (hOpMYyJIaMm.
CBoiicTBa CTENIEHH ¢ HATYpalIbHBIM [TOKA3aTeIeM. BbInoJIHATE MPEOOpa30BaHUS 1[EJIOT0 BRIPAKEHHUSI B MHOTOYICH MPUBEICHUEM TTO00HBIX
MHOrouseHbI. Crnoxenue, BBIUHTAHUE, YMHOXKCHHE | CJIaraeMbIX, PACKPBITHEM CKOOOK.
MHOrOwWIeHOB.  DopMynsl  COKpamEHHOTO  YMHOXXCHUS. | BBIMOHATH YMHOXEHHE OJHOYJICHA HAa MHOTOWICH M MHOTOYICHA Ha MHOTOYJICH,
PaznoxeHne MHOTOUIEHOB HA MHOXKHTEIH. npuMeHsITH (OPMYIIBI KBaJpaTa CyMMbI U KBaJIpaTa pa3HOCTH C OMOPOM Ha CIIPaBOYHYIO
HHPOPMALIHIO.
OcyecTBJIATH Pa3I0KeHNE MHOTOWICHOB HA MHOXHTEJIM MyTEM BBHIHECEHHUS 33 CKOOKH
00IIIero MHOXKHUTEJIS, IPUMEHEHHSI (POPMYIIBI pa3HOCTH KBaPaTOB, GOPMYIT COKpAIIEHHOTO
YMHOKEHHS C OTIOPOH Ha CIIPaBOYHYIO WH(POPMAIIHIO.
[pumensite 1peoOpa3oBaHWE MHOTOWICHOB JUIl pEHICHWS pPa3IM4HbIX 3a1ad U3
MaTeMAaTHUKH, CMEXHBIX TIPEIMETOB, M3 PEAbHON IPaKTHKH.
3HAKOMHTLCA ¢ UCTOPHUeEN Pa3BUTHS MATEMATHKH.
YpaBHeHus YpaBHenue, rpaBuiia npeoOpa3oBaHus ypaBHeHHs, | PemiaTh JuHEHOE ypaBHEHME ¢ OJHOW IIEPEMEHHOM, MpUMeHssl MPpaBuJa Iepexona oT

" HepaBeHCTBa
(20 u)

PaBHOCHIIBHOCTb YPaBHEHUH.

JIuneiiHOe ypaBHEHUE C OHOMU IIEPEMEHHOU

[IEPEMEHHOM, pPellleHUE JIMHENHBIX YpaBHEHUN. Pemienue 3anau
C IIOMOIIbIO YPABHEHUM.

*JIuneliHoe ypaBHEHHE C ABYMS NEPEMEHHBIMH U €T0 Tpaduk™.
Cucrtema NByX JTUHEHHBIX YpaBHEHHH C ABYMs IEePEMEHHBIMU.
Pemenne cucreM ypaBHEHMH crocoOOM IOJICTAaHOBKH H
CII0COOOM CIIOXKEHHUSL.

HCXOJHOTO YPaBHEHUsI K paBHOCHIIBHOMY eMy Oosiee mpoctoro Buja. [IpoBepsiTh, sSBIsIETCS
JI KOHKPETHOE YHCII0 KOPHEM ypaBHEHHUS.

[MonOoupaTh npuMepbl ap 4YUCEN, SIBJSIIOIIUXCS pEIICHHEM JMHEHHOTO ypaBHEHHUsS C
JIBYMS IEpEMEHHBIMH.

Crpouth B KOOPAWHATHOW IUIOCKOCTH TpaduK IJUHEHHOTO YpaBHEHHA C ABYMS
NepeMEeHHbIMU (IIPH HEOOXOANMOCTH C MCIOJIB30BAHUEM CMBICIIOBOI OIOPBI); MOJIB3YSCh
rpauKoM, NPUBOAMTH NPUMePbI PEILICHNUs ypaBHEHHUS.

HaxoanTh pemieHHe CUCTEMBI ABYX JMHEWHBIX ypaBHEHUU C ABYMS HMEPEMEHHBIMH C
OIIOPOH Ha aNrOpUTM y4eOHBIX eHCTBHH.

CocTaBiaaTh W pemIaTh ypPaBHEHUE WIM CHCTEMY YpPaBHEHMH IO YCIOBHMIO 3aJadH,
HMHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a7ayd IOJIyYEHHBIH pe3ylbTaT C
OIIOPOM Ha BOIIPOCHBIH ILJIaH.

Koopaunarsl

Koopaunata touku Ha mnpsMoil. UYucIoBbIE IPOMEXYTKH.

HN300paxkaTh Ha KOOPAMHATHOM MpsIMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM




u rpa¢puxu. PyHKuuu
(24 4)

Paccrosinne mexay AByMSsI TOUKaMU KOOPAMHATHOW MIPSMOM
IIpssMoyrosnpHas cucteMa KOOpAMHAT Ha IUIOCKOCTU. [Ipumepsl
rpaduKoB, 3a1aHHBIX (hopmynamu. UteHne rpadukoB pearbHbIX
3aBUCUMOCTEH.

[onstue ¢ynkumu. I'padux Qyskumun. CBoiicTBa (YHKIMA.
Jluneiinas  ¢ynkums. Iloctpoenue rpaduka  THHEHHON
¢byukunu. I'paduk dynkimu y = kx + b.

KOOpAWHATAM, JIy4H, OTPE3KH, HHTEPBAJIBI; 3aIIICHIBATh HX HA aJIreOpandyecKoM SA3bIKE.
OrmeyaTh B KOOPAMHATHON IUIOCKOCTH TOYKHM IO 33/IaHHBIM KOOPIMHATAaM; CTPOHTH
rpaMKy HECIIOXKHBIX 3aBHCUMOCTEH, 3alaHHBIX (POPMYJIaMH, B TOM YHCJIE C MOMOUIBIO
rQpoBBIX Ja00paTOPHUiL.

IpuMeHsATh, H3yYaTh NPEHMYIIECTBA, WHTEPIPETHPOBATH IpadUuecKuil crocod
MIPE/CTAaBIICHUS U aHAJIN3a Pa3HOOOPa3HOH )KN3HEHHON HH(pOPMaIHH.

OcBauBatrh Ha 0a30BOM YpOBHE IOHATHE (YHKLIUH, OBIAIeBaTh (YHKIHOHAIBHOU
TEPMUHOJIOTUEH.

PacnosnaBare JuHeWHYI0 ¢yHKumio Y = kX + b, onmceiBath €€ cBoiicTBa B
3aBHCHUMOCTH OT 3Ha4yeHWid koddummentoB K u b (mpu HeoOXOAUMOCTH C OMOpOH Ha
AITOPHUTM TIPaBHUIIA).

Crpouts rpaduku TuHEHHON GyHKImH, pyHkuun Yy = kx + b

Hcnonb3oBaTh nu(poBbIe pecypehl A HOCTPOCHHMS IpaduKoB HYHKIUHA 1 H3yUSHUS UX
CBOIICTB.

IIpuBoauTE IpUMEPHI TMHEUHBIX 3aBUCUMOCTEH B pealbHBIX IIPOLIECCaX U SBICHUSIX.

IloBTOpEHUE
H 00001IeHne
(649)

[ToBTOpEHNE OCHOBHBIX MOHATHI W METOJOB Kypca 7 Kiacca,
000011eHNEe 3HAHUT.

BriGupaTh, NMPUMEHATH CHOCOOBI CPAaBHEHMS YHCENl, BBIYMCICHUH, MpeoOpazoBaHMUN
BBIPAXXCHUI, pEIICHNs] YPaBHEHUH IPH HEOOXOAMMOCTH C HANPaBJISIONIEH TOMOIIBIO.
OCylIecTBIAATh CAMOKOHTPOJIb BBIMOIHAEMBIX ACHCTBHHA M CaMOIPOBEPKY pe3ysbTara
BBIYHUCIICHUH, TPeoOpa3oBaHUi, TOCTPOCHUH.

Pemate mpocreiimine 3agauM U3 pealbHON KHU3HU, NMPUMEHATH MaTeMaTHYeCKHe
3HAHMS JUIA PELIeHU 3a7a4 U3 IPYyTUX MPeIMeTOB.

PemaTs npocreiiline TeKCTOBbIE 321a41, CPABHMBATDb, BLIONPATH CIIOCO0OBI PELICHHUS
3aJa4H.

8 kuacc (He menee 102 )

Ha3zBanue
paszjiena (TemMbl)
Kypca (41cj10 4acoB)

OcHoBHOEe coepkaHue

OcHoOBHBIE BUABI 1€ATCJIbHOCTH oﬁyqammuxcsl

Yuciia U BBIYUCITEHUSA.
KBanparHbie kopHH
(15 9)

KBanpaTHslit KopeHb U3 uncia. *TlonsaTie 06 nppaoHaIEHOM
gucie. JlecaTuuHble MPUOIKEHUS UPPAIMOHATIBHBIX YHCEI.
JeiictBuTensHble yncna. CpaBHEHNE IEHCTBUTEIBHBIX YHUCET ™.
Apudmernueckuii KBaIpaTHBIA KOPEHb.

YpaBHeHue Bua X2 = a.
CaoiicTBa apupMeTHIECKIX
[IpeoOpa3zoBanre  YMCIIOBBIX
KBaJpaTHBIE KOPHH.

KBaJIpaTHBIX
BBIpaKEHU,

KOpHeil.
COJEPIKALINX

@opMyJaHpPOBATH ONpede/ieHHe KB3JPaTHOrO KOPHS M3 4YHCia, apu(METHUYECKOTrO
KBaJ[PaTHOTO KOPHS IIPH HEOOXOIUMOCTH C BU3yaJIbHOI OIIOPOIi.

IIpuMeHsiTh OIEPAIlMI0 M3BICUCHHUS KBAJPATHOTO KOPHS W3 YHCIA, MCHOJb3YHA IpH
HEOOXOANMOCTH KaJILKYJISITOP.

OueHuBAaThH KB3IpaTHHIE KOPHH LETBIMH YNUCIIAMU U AECSITHIHBIMU JIPOOSMH.
CpaBHHMBATH H YNOPSA0YHBATH PALUOHAIBHBIE U UPPALMOHAIBHBIC YHCTIA, 3a[IUCAHHBIC
C TTOMOIIBIO KBAAPATHBIX KOPHEH MPH HE0OXOJMMOCTH C HAIPABJISIONICH OMOIIBIO.

HccaenoBarh ypaBHEHHE X2 = @, HaXOJIUTb TOYHbIE 1 NPHOIMKEHHBIE KOpHU Tipu A > 0.
HccaenoBaTh CcBOICTBA KBaJpaTHBIX KOPHEH, IPOBOAS YUCIIOBBIE SKCIEPUMEHTHI C
HCIOJIb30BaHUEM KaJIbKYJIATOpa (KOMIIBIOTEPA).

IIpuMeHATH cBOlicTBAa apu(MeTHUYECKHX KOPHeii 17151 npeodpa3oBaHus BbIPaKeHMii.
BbinonHATs mpocreiiline npeodpa3oBaHUsl BBIPAKEHWN, COAEP)KAIIUX KBaIpaTHBIE




KOpHU. BrwIpakaTp mepeMeHHbIE W3 TEOMETPUYECKHX H (pr3udeckux (GOpMyn IpH
HEOO0XOIUMOCTH C OIIOPO Ha MPABHIIO.

BbIYHCISITH, 3HAYEHHSI BBIPOKCHHN, CONCPIKAIUX KBaJpaTHBIC KOPHH, UCIOJB3Ys MPH
HEOOXOANMOCTH KaJIbKYJISTOP.

Hcnonb30BaTh B XOJ€ PELICHHs 33jad dJIEMEHTapHBIC IPEACTAaBICHUS, CBSI3aHHBIC C
MpUOINKEHHBIMU 3HAUYCHUSIMU BEJIMYHH.

3HAKOMUTHCA C UCTOPHEH pa3BUTHA MATEMAaTHKH.

Ynciia ¥ BLIYHCJICHHS.
Crenennb

¢ LeJBIM IOKa3aTeIeM
(79)

CreneHs ¢ neibM nokasateneM. CTaHnapTHas 3allUCh YUCIA.
PazMeprl 00BEKTOB OKpysKaromero mMupa (OT 3JIeMEHTapHbBIX
YaCTHIL IO KOCMHYECKUX OOBEKTOB), JUIUTEIBHOCTH MPOLIECCOB
B OKPY’KaIOIEM MHpE.

CBOICTBA CTENEHU C IIETBIM OKa3aTeIEM.

@opMyJIHPOBATH OTIPe/IeIeHHe CTETICHH C 1IeJIBIM NoKa3aTeseM (Ipy HeoOX0AUMOCTH TI0
BHU3YyaJbHOM OMOpE).

MpeacrapasaTh 3anmuch OOJBIIMX M MajbIX YUCE] B CTaHIAapTHOM BuJe. CpaBHHBATH
YHCIa ¥ BEIMYUHBI, 3aIIMCaHHBIE C HCIIOIb30BaHNeM cTeneHu 10.

Hcnonb30BaTh 3aMMCh YUCET B CTAHAAPTHOM BHJE JUIS BBIP2XKEHHUS Pa3MepOB 00BEKTOB,
JUTUTEIEHOCTH TPOIIECCOB B OKPY’KAIOIEM MHPE.

@®opMyJIMpPOBaTh, 3alMCHIBATH B CHMBOJIMYECKO ¢opMe U HIIIOCTPUPOBATH
NpuUMepaM CBOMCTBA CTENEHW C LEIBIM TIOKa3areseM (IpH HEOOXOAMMOCTH C
UCIIOJIB30BaHHEM BU3YaJIbHOM OMOPHI).

IIpumMensiTH CBOIiCTBA CTENCHU [UIA IPEOOPa30BAHUS BBIPAKEHUH, COlepKAIINX CTEIICHU
C ILIeNbIM IOKa3zaTeJeM C KCIOJIb30BaHUEM CHpaBOYHOW uH(opManuu. BbINOJHATH
OefCTBHSI C YWCIAMM, 3alMCaHHBIMH B CTaHAApPTHOM BHJEC (YMHOXEHHE, [eJeHHe,
BO3BE/ICHUE B CTEIICHB).

AJjredpanyeckue
BBIpaKEHUSI.
KBaaparubiii
TpéxuieH (5 4)

KBanpaThsiii TpéxuneH. Pa3nokeHue KBaJIpaTHOro TpéxwieHa
Ha MHOKHUTEJIH.

Pacno3HaBaTh KBaJpaTHBIN TPEXUICH, YCTAaHABIMBATH BO3MOKHOCTD €T0 Pa3lOKEeHHUs Ha
MHOHUTEJH.

PackjaapiBaTh Ha MHOXKHTEJIM KBaJPaTHBIH TPEXWIEH C HEOTPHULATEIbHBIM
TUCKPUMIHAHTOM TIPH HEOOXOIMMOCTH C OTIOPO#l Ha allTOPUTM IIPaBHIIA.

Auredpanieckmne Anrebpanueckas 1poOb. JlomycTumble 3HaUCHHS IIEPEMEHHBIX, | 3anucbiBaTh — anreOpandeckue  BeIpaxkeHus. HaxoauTh oOJacTh  ONpeaeneHus
BBIPAKEHHSI. BXOJISIIINX B anreOpandeckue BolpaskeHnsl. OCHOBHOE CBOWCTBO | PAIlIOHAIBHOTO BHIPAKEHHUS.
AJdredpanueckasi anredpandeckoii 1podbu. CokparieHue 1poodeii. BbINoJIHATH YUCIOBBIE TOJCTAHOBKM M BBIYMCJISTH 3HaYCHUE APOOM, B TOM HYHCIE C
apodb CrnoxeHnue, BBIYUTAHUE, YMHOKEHHE u JIeJIEHHE | IOMOIIBIO KalIbKYJIATOpPA.
(159) anreOpandeckux  apobei.  IIpeoOpasoBanne  BbIpakeHHH, | DOpMYJIHPOBATH OCHOBHOE CBOMCTBO aireOpanveckoil ApoOM M MPUMEHSITH €ro JUId
COJIEpKAIINX aNreOpandecKue ApooH. mpeoOpa3oBaHus Ipodeii.
BoInotHATL JelicTBUsI ¢ anreOpandeckuMH JIpoOsSMH TIpH  HEOOXOAWMOCTH C
HanpasJIronIeil nomomntsio. IIpuMeHsTh mpeobpa3zoBaHns BEIPAXKESHUHN I pEIICHIS 3a1a4.
BoipakaTh mnepeMeHHble U3 (GopMyn ((U3NUECKUX, TCOMETPUIECKUX, OMHCHIBAIOIINX
OBITOBBIEC CHUTYAIlMH{) IIPH HEOOXOIUMOCTH C HATIPABJIAIONIEH TIOMOIIBIO.
YpaBHeHus Ksagparnoe ypaBHenue. HemosHoe kBanpaTHoe ypaBHEHHE.|Pacno3HaBaTh KBaJpaTHbBIC yPAaBHEHHUS.
U HepaBeHCTBA. Dopmyna KopHE# KBajpaTHOTO ypaBHeHus. *Teopema Bueta*. |3anucbiBaTh (opmysly KOpHEH KBagpaTHOTO YpaBHEHHS; pelIaTh KBajJApaTHbIE
KBagparnbie Pemenne ypaBHeHHH, cBoAAIIKXCS K KBaapaTHBIM. [IpocTeiiniie | ypaBHeHus1 — MOJHbBIE W HETIONHBIE (C UCTIONB30BaHIEM CIIPAaBOYHON HH(OPMAIIHIH).
YPABHEHHA JPOOHO-pallMOHAIBHbIE YPaBHEHHSI. IIpoBonuTh NpocTeiiniue uccjaeq0BaHNs KBaJPaTHBIX yPaBHEHHUN.
(154) Pemienne TEKCTOBBIX 3ajay C IIOMOINBIO KBaJpaTHBIX | PemiaTh ypaBHeHHMsl, CBOJLIMECS K KBaJpaTHBIM, C IIOMOLIbIO IpeoOpa3oBaHuil u
YpaBHEHHH. 3aMEHOU IIEpEMEHHON C ONIOPOM Ha aITOPUTM MpaBHIIA.

Ha6Jii01aTh ¥ aHAJTU3HPOBATH CBSA3b MEXy KOPHAMH U KO3 PHUIIMEHTaMHU KBaPATHOTO




ypaBHEHHS.

*TIpuMeHATH TeopeMy
3aj1a4 (C Ucroibp30BaHueM oOpasua)™.
PemiaTth TEKCTOBBIE 3aJa4yM aIreOpandeckuM CIOCOOOM: MEPeXOAUTh OT CIIOBECHOH
(OpPMYTHPOBKH YCIIOBUSI 3allaud K aireOpandeckoil Moaenu IyTéM COCTaBICHUS
ypaBHeHHS (IIpH HEOOXOJMUMOCTH C HalpaBJIAIOIICH MOMOIIBIO); PEUIaTh COCTaBICHHOE
ypaBHEHHE; HHTEPIIPETUPOBATH PE3YIIbTAT.

3HAKOMHTBCS ¢ HCTOPHEIi Pa3BUTHUA alIreOpsl.

Buera ISt pelieHus

YpaBHeHust

U HepaBeHCTBA.
CucreMsbl ypaBHeHU
(13 9)

JluneiiHoe ypaBHEHHE C JBYMs IEPEMEHHBIMH, €ro rpaduk,
MPUMEPHI PELLICHNUS YPaBHEHUH B LIENbIX YHUCHAX.
Pewenue cucrem [AByX JIMHEHHBIX YpaBHEHHH C JBYMs

nepeMeHHBIMU. [IpuMepsl pemeHust CHUCTEM HETMHEHHBIX
YpaBHEHHH C ABYMsI IEpEMEHHBIMHU.
*Tpadudeckas  WHTEpIpeTanusi  ypaBHEHUs C  JAByMs

TIEPEMEHHBIMH U CUCTEM YpaBHECHHUH C IBYMS ICPEMECHHBIMU * .
Peuienne TeKCTOBBIX 3a/1a4 C IOMOILBIO CUCTEM YPaBHEHUH.

Pacno3naBaTh JIMHEHHBIC YPABHEHUS C IByMSI IEPEMEHHBIMH.

Crponts rpadhuKy IMHEHHBIX YPaBHEHUH, B TOM YHUCIIE HCIOJB3YsI HU(PPOBBIE Pecypechl
(TIpu HEOOXOAUMOCTH C OTIOPOH Ha aITOPUTM YUEOHBIX TEHCTBHN).

PazimuaTh napajulenbHbIe U IIEPECEKAIONINECs MPSAMBIE 110 UX YPaBHEHHUSM.

PemiaTh cHUCTEMBI IBYX JHHEHHBIX ypaBHEHHH C ABYMs EPEMEHHBIMU IOJCTAHOBKOM 1
CIIO)KCHHEM.

PemaTh mpocTeHIye CUCTEMBI, B KOTOPBIX OJHO W3 YPAaBHEHHUH HE SIBISCTCS JTHHEHHBIM
IpHY HEOOXOAUMOCTH C HAIIPaBILAIONIEH TOMOIIBIO.
*TIpuBoaAMTh TpauUyYecKyl0 MHTEPHPEeTANMI0 pPEIICHHS
NEpEeMEHHBIMU U CUCTEM ypaBHEHHUH C IByMs MEPEMEHHBIMU. *
Pewmiath TEKCTOBBIE 3a/1a4M IreOpandecKuM CIIOCOOOM.

YpaBHEHHUS C JAByMS

YpaBHenus YucnoBsle HepaBEHCTBA U UX CBOMCTBA. @opMyIHpPOBATh CBOMCTBA UYHCIOBBIX HEPAaBEHCTB, WUIIOCTPUPOBAaTh HUX Ha

U HEPaBEHCTBA. HepaseHncTBo ¢ 0n1HOH nepeMeHHON. JIMHEelHbIe HEPABEHCTBA C | KOOPAUHATHOW IIPSIMOM.

Hepagencrsa OIHOW mepeMeHHOM M ux pemeHue. CucreMsl TUHEHHBIX | [[pUMEHSATH CBOIICTBA HEPABEHCTB B XOJI€ PEIICHUS 3a1a4.

(12 gv) HEPABEHCTB C OJJHON MEPEMEHHOMN U UX PELICHHUE. PemiaTh JIMHEIiHBIE HEpPaBEHCTBA C OJHOW MEPEeMEHHOH, W300pakaTh pelIeHHe

N3o0paxkeHne pemeHns TMHEHHOTO HEPaBEHCTBA M UX CHCTEM | HEPAaBEHCTBA Ha YHCIIOBOH MPSMOH.
Ha YUCIIOBOH MPSIMOM. PemiaTh cucTeMbl JINHEHHBIX HEPABEHCTB, H300paXaTh pEIICHNE CUCTEMbI HEPABEHCTB Ha

YHCIIOBOH MPSIMO¥ TP HEOOXOAUMOCTH C BU3YaJIbHOM OIOPOH.

DyHKINHA. [onstre ¢yHknun. OO6nacTs omnpexeneHHs u MHOXecTBO | Ucnoab30BaTh QYHKINOHAIBHYIO TEPMHUHOJIOTHIO H CHMBOJIMKY.

OcHOBHbBIE 3HaueHNMH QyHkumu. CrocoOsl 3aganust QyHKIHH. Boruncaste 3Havenusi (QYHKIMH, 3amaHHBIX (opmynamu (IpH  HEOOXOAWMOCTH

MOHATHSA I'paduk dynknun. CoiicTBa QyHKIMH, NX OTOOpa)KEHHE HA | UCIIOJIB30BATh KAJBKYISATOP); COCTABINATH TAOIMIbI 3HAUYEeHUIT QYHKIUH.

(59 rpaduke. Crpours no Toukam rpadpuxku QyHKIUH.
OnuceiBaTh cBOiicTBa (QYHKIMH Ha OCHOBE €€ TpaduyecKoro NpencTaBiICHHS MpH
HEOO0XOIUMOCTH C HANIPABJIAIONICH TOMOIIBIO.
Hcnonb30BaTh QYHKINOHAIBHYIO TEPMHUHOJIOTHIO H CHMBOJIMKY.
HccaenoBarh TpuMephl TpahuKOB, OTPAKAIOIINX peaJbHBIE IPOIECCH M SBICHUS.
IMpuBOAUTH MPUMeEPBHI IPOLIECCOB U SIBJIICHUH C 3alaHHBIMHU CBOWCTBaMU.
Hcnoab30BaTh KOMIIBIOTEPHbIE MPOrPaMMbI UL IOCTPOEHHs IpauKoB (yHKIUHA U
H3Y4YEHUS UX CBOICTB

DyHKINHA. Yrenue u nocrpoenue rpadukos dynkuuil. I[Ipumepsl rpagukos | Haxoaurs ¢ nmomompio rpaguka (QyHKIME 3HaueHUE OJHOM U3 paccMaTPUBAEMBIX

Yucaosslie (yHKIMIA, OTpayKaroIUX peaybHbIe IPOLECCHI. BEIMYUH 10 3HAYEHUIO APYTOM.

$yHKRIIMN DyHKIUY, OIHCBIBAOLIUE MIPSIMYIO u 00paTHy!0 | B HECI0XKHBIX ClIydasX BbIpasKaTh GopMY.I0ii 3aBHCHMOCTb MEX1y BEIHYUHAMHU.

9 9) MPOTNOPIIMOHANIEHBIE 3aBUCUMOCTH, UX rpaduku. ['unepboina. OnuceIBaTh XapaKkTep U3MEHEHUS OJJHON BETMYUHBI B 3aBUCUMOCTH OT U3MEHEHUS APYTon




X2,
k

X3y = vx, ¥y == *rpaduueckoe
X

pelieHre ypaBHeHNH U CUCTEM yYpaBHEHUIL. *

I'padux yHkmmm y
Oynkuuuy = X%,y =

PacnosnaBath BUbl n3yuaembix GyHKumit. [loKa3bIBATH CXeMATHUECKH TIOJOKEHHE HA

KOODIMHATHOM  mIockoctd  rpadpukos  QyHkuui  Buma: Yy = X%,  y = X5,
_ _k

y=xy =z

Hcnoan30BaTh GpyHKIMOHAILHO-TpadHIecKHe PEICTABIEHHAS ISl PELICHUS U

HCCIIeJOBAaHHs yPAaBHEHUHN U CUCTEM ypaBHEHUIL.
IpumeHsaTs UUPPOBBIE pecypehl UL IOCTPOSHHUS IpadUKOB (HYHKIUI.

IloBTOpEeHUE
H 00001eHHe
(69)

HOBTOpeHI/Ie OCHOBHBIX MOHATHH U METOHOB KypCOB 7 u 8

KJIaCCOB, 0000IIIeHNE 3HAHUI.

IpuMeHsATHL COCOOBI CPAaBHEHMSI YHCEJN, BBIYMCICHHH, NPeoOpa3oBaHUN BBIPAKECHUMH,
pelleHNs ypaBHEHUH.

OcCylecTBIAATh CAMOKOHTPOJb BBINOJIHAEMBIX ACHCTBHHA M CaMOIPOBEPKY pe3ysbTara
BBIYHCIICHUH, Tpeo0pa30BaHuii, TOCTPOCHHH.

PemiaTe 3agayd W3 peasybHOH KM3HH, NMPHUMEHATb MAaTEMAaTHYECKHE 3HAHUA I
pemeHus 3aJa4 U3 APYTUX NPEMETOB.

PemiaTh TexcToBBI€ 32]a4H, CDAaBHUBATh, BLIOUPATH CHOCOOBI PEIICHNUS 3aa4H.

9 kaacc (He menee 102 u)

Ha3zBanmue
pazaena (Tembl)
Kypca (4McJI0 4acoB)

OcHoBHoOEe coJIepKkaHue

OcHoBHBIE BUABI 1€ATCJIbHOCTH 06yqa10mnxc51

Yucaa v BLIYHCIEHHS.

PaHI/IOHaIII)HI)Ie qucia, *I/IppaHI/IOHaHBHBIe qHucCJjia, KOHCYHBIC U

Pa3BuBarhb NpeacTaBJCHUudA O YHCIaX: OT MHOXECTBA HATYpaJbHBIX YUCEI 1O MHOXKECTBA

JeiicTBuTe/ILHBIE OeCKOHEUYHBIE JleCATUYHbIE Jipoou. MHoOkecTBO | A€HCTBUTEIBHBIX YUCET.
yucaa JICCTBUTENLHBIX ~ YHCEN; JCHCTBUTEIBbHBIE 4YMCIAa Kak | O3HAKOMHMTBCSI C BO3MOXKHOCTBIO IIPEJCTABIEHHMS JECHCTBUTEIBHOTO 4YHCIA Kak
) OeckoHeuHbIe JecATHYHbIE ApoOH. B3anmMHO 0JHO3HAa4YHOE | OECKOHEYHOM MECSITUYHON NPOOH, MPUMEHSTH JCCATUIHBIEC TPUOIIVKECHHST pallnOHAIBHBIX
COOTBETCTBHE MEXKIY MHOKECTBOM JCHCTBUTEIBHBIX YUCEN U | M HPPALIMOHAIBHBIX YHCEIL.
MHOXECTBOM TOUYEK KOOPIUHATHON MPSMOM. *3anuchIBaTh, CPABHUBATH H YIOPSI0YHBATH JICHCTBUTEIHHBIC YnCIa™.
CpaBHeHne  JEHCTBUTENBHBIX YHCEN, apH(MeTHYecKHe | BbImoHsATh, COueTas yCTHbIE M IHCHMEHHBIC NPHEMBI, apuMeTHUYeCKHe TeiicTBHS C
JEWCTBHS C NEHCTBUTEIHHBIMHU YHCIAMU. ™ pallMOHANBHBIMYM YHCIAMH; HAXOAMTh 3HAUYEHHs CTEIEHEH C LENbIMH IOKa3aTelsIMH U
[Tpubmkénnoe 3Ha4YEeHUE BEJIMYHHBI, TOYHOCTb | KOPHEH; BBIYUCAATH 3HAUECHUS YUCIOBBIX BBIPAKEHHH.
MPUOITVKEHUS. IMoay4yuTs mpeacTaBjieHWe O 3HAUUMOCTH ICHCTBUTEIBHBIX YHCEN B TNPaKTHYECKOU
Oxpyrnenne duunces. [Ipukuaka W OIGHKAa pPE3yNbTaTOB | IESTEIHLHOCTH YEJIOBEKA.
BBIYUCIICHUH. AHaIM3MpPOBaTh W JeJaTh BBIBOAbI (TOCJIe COBMECTHOr0 AaHaJM3a) O TOYHOCTH
NpUOIKEHUS JEUCTBUTEIFHOTO YUCIIa TIPH PEIISHNH 3aa4.
OKpyrJsiTh ACHCTBUTENBHBIE YUCIIA, BHIMOJHATH NMPUKHAKY PE3yJbTaTa BBIYUCIECHHH,
OI[eHKY 3HAUECHUI YUCIIOBBIX BBIPAXKEHUII.
3HAKOMHTECS C HICTOpPHEH pa3BUTHS MATEMATHKH.
YpaBHenus Jlunelinoe ypaBHeHHe. Pemenne ypaBHeHMH, cBoAsmuxcsa K | OcBamBaTh, 3alIOMHHATH H IPUMEHSATH rpaduueckne MeTOIbI IPH PELIEHUH YPaBHEHU,
U HEPABEHCTBA. JMHEHHBIM. HEpaBeHCTB U UX CHCTEM (IIPX HEOOXOJMMOCTH C OTIOPOH HA aJrOPUTM y4eOHBIX IeHCTBUH).
YpaBHenus KBanparnoe ypaBHeHue. Pemienue ypaBHeHMH, cBojsmiuxcs | PacmosnaBars 1ieinbie u IpoOHbIE ypaBHEHHUS.
¢ O/IHOI K KBaJpaTHbIM. bUKBagpaTHbIE YpaBHEHMUSL. Pemiate JMHeliHbIe M KBaJpaTHbIC YPABHEHHUs, YPAaBHEHMs, CBOJAIIMECA K HHM,
nepeMeHHOoM *TIpumepsl pemieHHss ypaBHEHHMH TpeTbe W UYETBEPTOM | MpocTeiiine ApoOHO-pallMOHANBHBIE YPaBHEHHS.




(14 u) CTEMEHEH pa3IoKeHNEM Ha MHOKHUTENH. * IpensnaraTh BO3MOXXHBIE CIIOCOOBI PEIICHNSI TEKCTOBBIX 3a4ad, 00CYKIaTh UX H peliaTh
Pemmenne 1poOHO-paniMOHANBHBIX YPaBHEHHUI. TEKCTOBBIC 331a4H Pa3HBIMH CIIOCOOAMH.
PerieHne TEKCTOBBIX 33/1a4 aJIreOpandecKuM METOIOM. 3HAKOMUTHCS ¢ HCTOPHei Pa3BUTHA MaTEMATHKH

YpaBHeHus JluneliHOE ypaBHEHHUE C IByMs IIEPEMEHHBIMHE U €ro rpaduk. | OcBauBaTh U NPUMEHSTH IPHEMBI PELIICHHUS CHCTEMBI IBYX JIMHEHHBIX YPaBHEHHUH C IByMs

H HEpaBeHCTBA.
Cucremsbl ypaBHeHui
(14 u)

Cucrema IBYX JTMHEHHBIX YPABHEHHUH C IBYMsI TEPEMEHHBIMH
u e€ pemieHue. PellieHHe CUCTEM IBYX YpaBHEHHM, OJHO U3
KOTOPBIX JINHEWHOE, a IPYroe — BTOPO# CTENEeHH.
I'paduueckast HHTEpPIPETAIMS CUCTEMBI YPABHEHHUN C JABYMsI
MepeMEHHBIMU.

PemieHre TEKCTOBBIX 3a71ay aNreOpandecKuM CrocoooM.

MEPEeMEHHbBIMU U CUCTEMbI JIBYX YpaBHEHUH, B KOTOPBIX OJIHO YpaBHEHUE HE SIBISETCA
JIUHENHBIM (TI0 BU3YaIbHOM OTIOpE).
Hcnoan3oBarh  (QyHKIIMOHATBHO-TpadUIecKue
HCCJIeIOBAHUSI YPABHEHUHN U CUCTEM.
AHAJIM3UPOBATH TEKCTHI 33/1a4, peliaTh UX aIredpandeckuM crocoOOM: MmepexoauTh OT
CJIOBECHO# (DOPMYIUPOBKH YCIIOBUS 3a/1a4d K aNreOpandeckoil MOAEIH MyTéM COCTABICHHUS
CHUCTEMBI ypaBHEHHH; pelIaTh COCTaBICHHYIO CHUCTEMY ypaBHEHHI; HHTEPHpPETHPOBATH
pe3yIbTar.

3HAKOMUTHCS ¢ HCTOPHEH PA3BUTUSA MATEMATHKH

NpeACTaBJICHUA AT  pPelIeHUs H

YpaBHeHus YucnoBsle HEPAaBEHCTBA U UX CBOMCTBA. Yurarp, 3anuCHIBATh, MNOHUMATh, HHTEPHPETHPOBATH HEPABEHCTBA; HCIOIb30BATH
U HepaBeHCTBA. JInHeliHbIE HEPABEHCTBA C OJJHOM MIEPEMEHHON U UX PELICHHE. | CHMBOJIUKY M TEPMHHOJIOTHIO.
HepagBencrBa CucteMbl THHEHHBIX HEPAaBEHCTB C OIHOW IEPEMEHHON M nX | BhINOIHATH TPeoOpa3oBaHus HEPABEHCTB, MCHOJI30BATh I IPeoOpa3oBaHUs CBOMCTBA
(16 v) pelieHue. YHCJIOBBIX HEPABEHCTB.
KBanpaTHbIe HEpaBEeHCTBA U UX pPEIICHUE. Pacno3naBaTh JMHEITHbIE U KBaJpaTHbIE HEPABEHCTBA.
I'padudeckass UMHTepHIpeTanus HEPaBEHCTB M cHUCTeM | PemiaTh JMHEHHbIE HEPaBEHCTBA, CUCTEMbI JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABCHCTB,
HEpPaBEHCTB C AIBYMsI IEPEMEHHBIMHU. BKJIIOYAIOLINX KBaJpaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKAATH IOIydCHHbIC PEIICHHS.
N300pakaTh pelICHHE HEPABEHCTBA M CHCTEMBI HEPABEHCTB HAa YHCJIOBOM IPAMOI,
3aNMCBHIBATH PELICHNE C IOMOIIBI0 CHMBOJIOB.
PemaTh KBaJpaTHbIC HEPABEHCTBA, HCIIOB3Ys rpadMIecKue MpeacTaBlICHNUS.
OcBanmBaTh H NPUMEHSTh HEPAaBEHCTBA NPH PELICHUM DPA3IUYHBIX 3a]a4, B TOM YHUCIE
MPAaKTUKO-OPUEHTHPOBAHHBIX.
DyHKINA KBanparnunast gynkums, e€ rpaduk u coiictBa. [lapaboina, | PacmozHaBarh BUIBl HM3y4aeMbIX (QYHKIHMH; HMJLUIIOCTPHPOBATH  CXEMATHYECKH,
(16 9) KOOPJMHATHI BEPLIMHBI TapadoJIbl, 0Cb CHMMETPHH MapaboIIbL. | 00bSICHATH PACIIOJIOKEHUE Ha KOOPIAUHATHOM III0cKOoCTH rpadukoB GyHKumil Buga: y = KX,
CreneHHble QyHKIMU C HATYPAIBHBIME ITOKa3zaTemsiMu 2 U 3, |y = kx + b, , y = ax?, y = ad,
X rpaduKH 1 CBOHCTBA. Yy =4/xY = X B saBucumoctH o 3HaueHHit K03()(pUIIMEHTOB; ONMCHIBATH UX CBOWCTBA.
I'papuxu pynxuuii:y = kx,y = kx + b,,y = ax?,y = ax’, x
k Pacno3naBaTh KBaJpaTHIHYIO QYHKIHIO IO (hOpMYyIIE.
y =Vxy = x IMpuBoaUTL NPUMePbI KBAAPATHYHBIX 3aBHCHUMOCTEH M3 PEaNbHOM XKHU3HH, (GH3UKH,
T€OMETPHH.
BrISBAATE ¥ 000011aTh 0COOEHHOCTH TpaduKa KBaApaTHHHOM QyHKIMuU Y = ax® + bx +
C (Ipu HEOOXOIMMOCTH C HATIPABJIAIONIEH IOMOIIIBIO).
Crpouth W H300pakaTh cxeMaTH4eCKH TpadUKH KBaJPaTHYHBIX (YHKIUH, 3aJaHHBIX
Gopmynmamu Buga y = ax’, y=ax* + ¢, y=ax +p), y=ax2 + bx + ¢ (npu
HEO0OXO/IMMOCTH C BU3YaJIbHOH OTOpPOH).
AHAJIM3UPOBATH U MPUMEHATH CBOICTBA U3yYEHHBIX (QYHKIMIT 7S X TOCTPOCHUS, B TOM
YHCIIE ¢ TIOMOIIBIO IU(POBBIX PECYPCOB.
Yucaosslie ITonsTne yncI0BOM NOCIEN0BATEIBHOCTH. OcBanBaTh M NPUMEHSITh UHAEKCHBIE 0003HAUEHUS, CTPOUTH PeYeBble BHICKA3BIBAHUSA C




NOC/IeI0BATEILHOCTH | 3aJjaHUE TOCIIE0BATEILHOCTH PEKYPPEHTHOH (HOPMYJION | | HCHIONIBb30BAHUEM TEPMUHOJIOTHH, CBA3aHHOH C MMOHATHEM ITOCIIEOBATEIbHOCTH.
(154) (hopmyioit N-ro dieHa. AHanu3upoBath (OpMyITy N-TO YJIE€Ha MOCIEI0BATENLHOCTH WM PEKYPPEHTHYIO (HOpMYITy
Apudmernueckas 1 reomeTpudeckas nmporpeccuu. GopMyIbl | u BLIMHCIATH WICHBI T0CIEA0BATEIbHOCTEH, 3aJaHHBIX 3TUMH (popMyIaMu. Y CTAHABJIMBATH
N-ro wieHa apu(pMeTUIECKON 1 TeOMETPUUECKON IPOrPECCHl, | 3aKOHOMEPHOCTD B IOCTPOSHUHM IIOCIEA0BATEIbHOCTH, €CIIU BBITUCAHbI IIEPBbIE HECKOIBKO
CYMMBI IIEPBBIX N YJICHOB. €€ UJIECHOB.
*W300paxceHre 4IEHOB apu(pMeTHIecKoi U reoMeTpudeckol | Pacno3naBars apudMeTHUECKyl0 U F€OMETPUUECKYIO IIPOrPECcCHU IPH PasHbIX cHocodax
nporpeccuil ToukaMu Ha KOOPIUHATHON INIOCKOCTH. 3aJJaHHUs.
JIuHeHbIN U 9KCIIOHEHUAIIBHBIA POCT. Pemate 3amaud ¢ HCHoONB30BaHWMEM (opMyn N-ro  4WieHa apu(METHYEeCKOH U
CI10XHBIE MPOLEHTHL. ™ TEOMETPUYECKON TPOTPECCHM, CyMMBI IEPBBIX N UYJIEHOB C ONOPOH HA CIPaBOYHYIO
nHpOpMAIHIO.
*N300paxaTh WICHHI I0CIEA0BATEIILHOCTH TOYKAMH Ha KOOPAWHATHOM MIIOCKOCTH ™.
PaccmaTpuBaTh NpUMepPHI MPOLECCOB U SIBJIEHHIT U3 PEATbHO JKU3HU, HILTIOCTPUPYIOLIHE
N3MEHEHHE B apu(METHIECKOM MPOTPECCHH, B TEOMETPHIECKON MIpOrpeccuy; *n300paxarh
COOTBETCTBYIOIINE 3aBUCHMOCTH I'papuIecKu™.
Pemats mpocreifime 3axayd, CBA3aHHBIE C YUCIOBBIMH IOCJIEIOBATEIBHOCTAMH, B TOM
YHCIIE 33/1a41 U3 PealIbHOM JKU3HHU C CII0Ib30BaHUEM HU(PPOBBIX TEXHOJIOTHH (IIEKTPOHHBIX
TaOJUII, TPAPUUECKOT0 KATBKYIISITOPA | T.IL.).
*PemiaTh 337a4M Ha CIOXHbIE MPOIEHTHI, B TOM YHCJIE 3a7a4ll U3 peabHON NMPaKTHKH (C
HCIIOJIb30BaHUEM KaJbKyJIsATOpa).*
3HAKOMUTBCS C HCTOPUEH PA3BUTUSA MATEMATHKH.
IloBTOpEHUE, Yucna m BbIUMCJIEHHs] (3allMCh, CpaBHEHHUE, JeicTBUA C|OnepupoBaTh MOHSTHSIMH: MHOXECTBO, TOJMHOXECTBO, ONEpAlUU HaJ MHOKECTBAMH;
0000eHHE, JEWCTBUTENBHBIMI YHCJIAMH, YHCIIOBAs IPsAMast; MPOICHTHI, | HCHOJIb30BATh T'paQHUIeckoe NPEACTaBICHHE MHOXKECTB [UI1 ONHMCAaHHWSA pPEaJbHBIX
CHCTEMATH3ANA OTHOIIEHMS, TIPONOPLHUM; OKpYIJIEHHe, MNpPUOIMKECHHUE, | IPOLIECCOB U SIBJICHUH, IPU PEIICHNH 337a4 U3 APYTUX YIEOHBIX PEIMETOB.
3HAHUH OLICHKA; pEIICHHE TEKCTOBBIX 3alau apU(PMETHUYECKUM | AKTYATU3NPOBATH TEPMHHOJIOTHIO M OCHOBHBIE JeiiCTBHS, CBSI3aHHbIE C YHCJIAMHU:
(18 v) CrIocooom). HaTypajdbHOE 4YHCIO, MPOCTOE M COCTABHOE YMCNA, JEIUMOCTh HATYpaJbHBIX YHUCEI,
NPU3HAKK AEITUMOCTH, LIEJIOE YMCIIO, MOIYJIb YKCiIa, OOBIKHOBEHHAS M JECATHYHAS IpoOH,
Auarebpanyeckue BBIPAsKeHUS (mpeoOpazoBaHue | cCTaHOAPTHBINA B YKCIIA, apU(YMETHIECKUH KBAIPATHBII KOPEHb.

anredpanvdecKnux BhIPAKEHHUMH, 10MyCTHMbIC 3HAYCHUS).
®yukuuu (MOCTPOEHHE, CBOWCTBA M3YUEHHBIX (YHKIHIA;
rpaduyeckoe pelieHne ypaBHEHHH 1 UX CHCTEM).

BbInoJIHATH JelcTBUS, CPABHUBATH M YNOPSA0YMBATH YUCIA, NPEACTABIATh YUCIA HA
KOOPJUHATHOHN NIPAMOM, OKPYIJISITh YUCIIA; BBIMOJHATH NPUKHIKY U OLEHKY pe3ysbTara
BBIYMCJICHHUH.

Pemiath TeKCTOBbIE 321a4H APUYMETHUECKUM CIIOCOOOM.

Pemath mpakTHYecKHe 3aJayM, COJCpIKAIINE NPOLEHTHI, TOJH, YaCTH, BBIpa’KalolIHe
3aBHCUMOCTH: CKOPOCTh — BpPEeMs — PACCTOSHHE, IIeHAa — KOJMYECTBO — CTOHUMOCTb,
00BEM paboTEl — BpeMsi — MPOU3BOIUTEIBHOCTD TPYAA.

Pa30upath peanbHble )KU3HEHHBIE CUTyallud, (pOPMYIHPOBATH UX Ha SI3bIKE MATEMAaTUKH,
HAXOIHTH PEIleHNe, TPUMEHs MaTeMaTUUECKHIl anapaT, HHTEPIPEeTHPOBATH PE3YIbTaT
OnepupoBaTh NOHATHSIMH: CTETICHb C LIEJIBIM [T0Ka3aTelleM, apu(METHIECKUI KBaIpaTHbIH
KOpEHb, MHOTOUJICH, airedpandeckas 1po0b, TOXKIECTBO.

BbINOJHATH OCHOBHBIE A€fiCTBHSA: BBIOJIHATL pacu€Thl 0 (GopMyliaM, PeoOpa3oBhIBATH
1enple, APOOHO-PAllMOHANBLHBIE BHIPAKCHHS W BBIPAKEHUS C KOPHSAMH, PEaM30BHIBATH
pasnokeHue MHOTOYJIeHa HA MHOKUTEINH, B TOM YHCJIE C UCTIOJIB30BaHUuEM (HOPMYJI Pa3HOCTH
KBaJIpaTOB W KBaJpara CyMMBI U Pa3HOCTH (C OMOpPO Ha CHPaBOYHYIO HH(POPMAIIHIO);
HaXOJUTh JIOMYCTUMBbIC 3HAUEHUS MEPEMEHHBIX IS JIPOOHO-PAIlMOHATHHBIX BBIPAKCHHH,
KOpHEH.




MopaenupoBaTh C HOMOIIBIO (POPMYIT PealIbHBIE MPOLECCHI U ABICHUSL.

OnepupoBarb noHATUAMHU: QYHKIHA, Tpaduk (QyHKIUH, HyIH (QYHKIHH, TPOMEXYTKH
3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pACTaHMs, YObIBaHUWs, HanOoOJblllee W HaUMEHbIIEE
3HAUCHMS YHKIIHH.

AHAIM3HPOBATh, CPABHUBATH, 00CYKIaTh CBOICTBA (DYHKLUH, CTPOUTH UX TpadHKU.
OnepupoBathb NOHATHSIMM: npsiMast MPONOPIHOHATIBHOCTD, obpaTHas
MPOTIOPIMOHAIBHOCTD, TUHEHHAS QYHKIM, KBaIpaTHyHas GpyHKIus, napadoia, rumnepoona.
Hcnoan3oBaTh rpaduku [Uis ONpeAeTeHHs CBOMCTB, NMPOILECCOB U 3aBUCHUMOCTEH, s
peuIeHust 3a1ad U3 APYTHX YYeOHBIX NPEIMETOB M pealbHOHM KH3HH; MOJEJUPOBATH C
MIOMOIIBIO TPA(UKOB PeaslbHbIE MPOLECCH U IBICHUSL.

Bripa:kats dopmysiaMu 3aBHCUMOCTH MEXy BETHYUHAMHU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I10 'OAAM OBYYEHMUA)

7 kaacc (He MeHee 68 u)

HaszBanue
pasjaena (TemMbl)
Kypca (4McJI0 4acoB)

OcHoBHoOe coep:kanue

OcHOBHbIE BH/IbI 1eSITEIbHOCTH 00y4aIOIIUXCS

MpocTeiimmue [Ipocreifmme reomMeTpudecKkue OOBEKTHI: TOYKH, IpPAMBIE, | POPMYJIHPOBATH OCHOBHBIC OHITHUS U ONPE/ICIICHHS.
reoMeTpuyecKme JIy49H U YTJIBl, MHOTOYTOJIBHUK, JIOMaHasl. Pacno3naBaTh U3y4YEHHBIE TIeOMETpHYECKHE (UTYpHI, ONpeaessiTh UX B3aUMHOE
¢durypsi CMeXHBIE U BepTUKAJIBHBIE YTIIBL. pacroIoKeHNe, BHIMOJIHATD YEPTEX 10 YCIOBHIO 33/1a4H (C UCIIOIb30BAHHEM CMBICIIOBOM
U HX CBOMCTBA. PaboTa ¢ mpocTedmumMu gepTexamu. OTIOPBI: HABOJIAIINE BOIIPOCH! H/MIIH aITOPUTMA YIEOHBIX JEHCTBUIN).
HN3mepenne W3MepeHne IHMHEHHBIX M YIIIOBBIX BENWYMH, BblYMCIcHHE | [IpoBOAMTH MPOCTEHIINE OCTPOCHHUS C IOMOIIBIO HUPKYJIS U IMHEHKH.
reoMeTpuYecKUX OTPE3KOB U YIJIOB. H3mepsiTh TUHEHHbIEC U YTIIOBBIC BETHUYNHBI TEOMETPUUYECKUX U IPAKTUIECKUX OOBEKTOB.
BEJIMYHH Ilepumerp w momanes  Quryp, COCTAaBICHHBIX W3 | OnpeneisiTh «HA IJa3» pa3Mepbl peajbHBIX OOBEKTOB, MPOBOAUTH IPyOYIO OLEHKY MX
(14 9) MPSMOYTOJEHUKOB. pa3MepoB.

Pematp 3aa4u Ha BBIYMCICHHUE AJIHH OTPE3KOB U BEIMYHH YIIIOB.

PemaTh 3a7a4n Ha B3aMHOE PACIIONIOKEHHE TeOMETPHIECKUX QUTYD.

IpoBoaurs KIaCCU(PUKALUIO YIIIOB, BBIMHCJASTH JHHEHHBIE W YIJIOBBIE BEIMYUHEL,

NMPOBOIUTH HECJI0KHbIE HEOOXOINMBIE JOKa3aTeNbHbIE PACCYKICHNUSI.

3HAKOMHTBCS C UCTOPHEH Pa3BUTHS FeOMeTPHUH.
TpeyrojbHUKH IlonsTe 0 paBHBIX TPEYrolNbHUKaX W IepBUYHbBIC | Pacmo3HaBaTh Mapsl pPaBHBIX TPEYrOJILHHUKOB HA TOTOBBIX dYepTexax (C yKazaHHEM
(22 v) NPEACTAaBICHNS O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpw |NpH3HAKOB) MPH HEOOXOANMOCTH C BU3YaJIbHON OMOPOH.

MIPHU3HAKa PaBEHCTBA TPEYTOIBEHUKOB.

[Ipm3Haku paBeHCTBA MPSIMOYTOJBHBIX  TPEYTOJBHUKOB.
CBOIICTBO MEMAaHBI IPSIMOYTOJIBHOTO TPEYTOJIbHHKA.
PaBHOOe#peHHBIE W PAaBHOCTOPOHHHWE  TPEYTOJIHHHKH.
[Tpu3Haku ¥ cBOWCTBA PaBHOOEAPEHHOTO TPEYTOJIbHUKA.
[IpoTnB GomnblIel CTOPOHBI TPEYroNbHHUKA JIEKHUT OOJIBIIHUI
YTOJL

BuIBOAUTL  CIICACTBUS
TPEYTOJIbHUKOB.
@DopMyJIUPOBATh OIPEICIECHUSA: OCTPOYIOJIbHOIO, TYNOYIOJBHOIO, IPSIMOYIOJBHOIO,
PaBHOOEPEHHOTO, PABHOCTOPOHHETO TPEYTOJHHUKOB; OUCCEKTPHCHI, BHICOTHI, MEIUAHBI
TPEyTrOoJbHUKA; CEPEAMHHOIO NEPHNEHAMKYJSIpA OTpPE3Ka; IEepUMETpa TPEYroJbHUKA MpPH
HEOOXOJIUMOCTH C OIOPO Ha aJrOPUTM IPaBUIIA.

DopMyJHPOBATH CBOHCTBA U IIPH3HAKN PaBHOOEIPEHHOTO TPEYTrOJIbHHUKA.

(paBeHCTB COOTBETCTBYIOIIMX DJEMEHTOB) W3 PaBEHCTB




IIpocreiiinne HepaBeHCTBA B TE€OMETPHHU.
TpeyroisHIKa. HepaBeHCTBO TOMaHOM™.
[IpsMoyrobHBIN TPEeyroJbHUK ¢ yrioM B 30°.
IIepBble MOHATHUS O AOKA3aTEIBCTBAX B TEOMETPUH.

*HepaBeHCTBO

CTpOHUTH YEPTEKH, pelIaTh 3aAa4U C TIOMOIIBIO HAX0XKIEHHS PABHBIX TPEYTOJIBHUKOB.
IIpumeHnsiTe TPU3HAKH DPABEHCTBA INPSIMOYTOJBHBIX TPEYrONBHUKOB B 3a4adax (C
UCIIONIb30BAaHUEM CMBICJIOBOH ONOPBI: HABOJSIIUE BOMPOCHI W/WMJIM aIrOpuTMa y4eOHBIX
JeiicTBuit).

Hcnonn3oBaTh HHGPOBBIE PECYPCHI AJIS HCCJIETOBAHUS CBOMCTB N3y4aeMbIX GHUTyp.
3HAKOMHUTBCS C HCTOPUEH PA3BUTUSA T€OMETPUU.

IHapannensHble IlapamiensHele npsAMble, UX cBokcTBa. Hakpect nexamue, | PopMyJMpOBaTh MOHSITHE N1aPAUIENLHBIX IPAMBIX, HAXOAUTH IPAKTUUYECKUE PUMEDBI.
npsiMble, CyMMa YIJIOB | COOTBETCTBEHHbIE U OJHOCTOPOHHHE YIibl (oOpa3oBaHHbIE | U3y4yaTh CBOWCTBa yIJIOB, 0Opa30BaHHBIX NIPHU IEPECEUEHHU NapalIeNbHBIX IPSIMBIX
TPeyroJbHUKA [IPY IepeCceYeHUHU apaIeIbHbIX IPIMBIX CEKyILeit). ceKyuiei
(14 g9) IIpy3Hak mapajuleNbHOCTH IPsAMBIX — 4yepe3  paseHCTBO | IIpoBoauTh noka3aTesbcrBa. DOpMYIHpPOBATH TeopeMy  AapajUIEIbHOCTH JIBYX
PacCTOSHUM OT TOYEK OJHOM MPSMO 10 BTOPOH IpSAMOH. MPSAMBIX C ITOMOINBIO YTJIOB, OOpa30BAHHBIX NPU IMEPECEUYCHHH 3TUX TPSMBIX TpPEThel
CyMMa yriioB TPEYroNnbHUKA U MHOTOYTOJIbHUKA. HOPSAMO.
Breninue yrisl TpeyroabHHKa BoruucasiTe CyMMy YIJIOB TPEYTOJIBHUKA M MHOTOYTOJIbHHKA.
Haxoauth 4HCIOBblE M OYKBEHHBIC 3HAUYCHHUs YIJIOB B TEOMETPHUYECKHX 3a7adax C
HCTIONB30BaHUEM TEOPEM O CYMME YIJIOB TPEYTOJIbHUKA U MHOTOYTOJbHHKA.
3HAKOMUTBCS C HCTOPUEH PA3BUTUA T€OMETPUH.
OKpYKHOCTH OKpy»KHOCTb, XOpABI U AMaMETPHL, UX cBoMcTBA. KacarenbHas | @opMyJIHpOBaTh OmMpeaeeHHsi. OKPY)KHOCTH, XOpPIblI, AMAMETpa M KacaTeIbHOU K
U KpYT. K OKpY>XHOCTH. OKpY>KHOCTh, BIMCaHHasA B yroi. *[lonarue o | okpykHOCTU. U3y4aTh UX CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKH.
I'eomerpuyeckue I'MT, npumeHenue B 3amayax. buccexrpuca u cepenunssiii | McciienoBaTh, B TOM YUCIIE UCTIOJIB3YSI HH(POBbIE pecypchbl: OKPYKHOCTb, BIUCAHHYIO B
NOCTPOECHHS MEePHIEHIUKYISAP KaK FTeOMETPUUECKUE MECTa TOUEeK™. YTOJI; IIEHTP OKPY>KHOCTH, BIIMCAHHOM B yTojl; paBEHCTBO OTPE3KOB KacaTeIbHbIX
(14 9) OKpyKHOCTb, OTIMCAaHHAsI OKOJIO TpeyroyibHuKa. Brucannas B | *Ucmoab3zoBars Meron ['MT i noka3aTenbcTBa TEOPEM O MEPECCUCHHHM OUCCEKTPUC
TPEYTOJIBHUK OKPYKHOCTb. YIJIOB TPEYrojbHUKA M CEPEJUHHBIX NEPHEHIUKYISIPOB K CTOPOHAM TPEYTONbHUKA C
IIpocreiimue 3a1a4u Ha MOCTPOEHUE. nomotpeo ['MT.*
OBiafeBaTh TOHATHSIMU BIIMCAHHON U ONHMCAaHHOM OKPY>KHOCTEH TpEeyrojbHUKa,
HAXOIHUTDb LIEHTPBI ITHX OKPYKHOCTEH C OMOPOM HA aNrOpUTM IIPABUIIA.
Pemates OCHOBHBIE 3aJa4l HA TOCTPOEHHE: YIJIA, PABHOTO JAaHHOMY; CEPEAHHHOIO
HNEPIEHAUKYISIpa JaHHOTO OTPe3Ka; NPsAMOH, MPOXOAAlled Yepe3 JaHHYH TOYKY H
MEePIEeHANKYIISPHON JaHHOM NPSIMOW; OMCCEKTPHCHI JAHHOTO YIJIA; TPEYTOJHHHUKOB II0
Pa3ITUYHBIM 3JIEMEHTaM IIPH HEOOXOAUMOCTH C HAMIPABIISIONIEH TTOMOIIBIO.
3HAKOMUTBCS C HCTOPUEH PA3BUTUSA T€OMETPHUH.
IloBTOpEHUE, [ToBTOpeHHe U 000OIIEHNE OCHOBHBIX MOHATHH M METOJOB | PemiaTh 3agaym Ha MOBTOPEHUE, WIUTIOCTPUPYIOLINE CBSI3H MEXIY Pa3INYHBIMH YaCTSIMU
00001IeHHE Kypca 7 xiacca. Kypca.

3HaHuii (4 4)




8 kiacc (He meHee 68 u)

HaszBanue
pasjaena (Tembl)
Kypca (4McJ10 YacoB)

OcHoBHOe coiep:kanue

OcHOBHBIE BH/IbI 1eSITEIbHOCTH 00yYAIOLIUXCS

YeTbIpéxyroJbHUKHU
(12 9)

[Tapannenorpamm, €ro npuU3HAKM M CBoOWcTBAa. YacTHbIE
CIydad  TapajuieiorpaMMoOB  (TIPSAMOYTONBHUK,  POMO,
KBaJpaT), UX IpU3HAKHU U cBoiicTBa. Tpamerus. PaBHoOokast u
IPSMOYTOJIbHAS TPATICIUH.

*¥Y nBoenue Menuansl. LleHTpanbpHas cummeTpus™

N300pa:kaTh M HAXOAMTHh HA 4YepPTEKaX YETHIPEXYTONBHUKH DAa3sHbIX BHIOB U HX
3JIEMEHTBI.

@opMy.IHPOBATH ONIpe/leJieHUs: TTapaJlIeorpaMMa, IPsIMOYTOJIbHHKA, poMOa, KBajpara,
Tpamnenny, paBHOOOKON TpaIeIny, IpsSMOYTOIBHON TPAIIeIHN.

Hcnoan3oBaTh NpM pelleHWH MNPOCTEHINMX 3aJa4 INPU3HAKA U CBOMCTBA:
napajuiesiorpamMmma, IpsIMOyToJIbHHKa, poM0a, KBajipaTa, Tpareluuy, paBHOOOKOH Tpareiuy,
IPSIMOYTOJIBHOM Tpameruu.

I[IpuMeHATH MeTO/ YABOCHHUS MEIMAHbI TPEYTOJIbHUKA C OIIOPOI Ha aJITOPUTM NpaBHiIa.
Hcnoab3oBaTh HUGPOBBIE PECYPCHI IUIS UCCIEA0BaHUS CBOIUCTB M3y4aeMbIX (QUTYD.
3HaKOMHTBCS C ICTOPHEN pa3BUTHS FreOMeTPHUH.

Teopema ®aJieca

*Teopema ameca M TeopeMa O IPONOPIHUOHAIBHBIX

HpOBO}II/ITB MOCTPOCHHUS C IIOMOIIBIO LUPKYJISA U JIMHEWKH C MCIIOJIb30BaHHUE TCOPEMBI

U Teopema o oTpe3Kax.* Qaneca © TEOPEeMBl O TPONOPLHHOHAIBHBIX OTPE3KAX, CTPOMTH YETBEPTHINA
nponopuuoHaiabubIX | CpenHss IMHKA TpeyroidbHuKa. Tpanerws, e€ cpeaHsis JMHNS. | TPONOPLIHOHATIBHBINA OTPE30K C OTIOPOH Ha 3PUTEIBHYIO HATJIAAHOCTD.
oTpe3kax, nogodunie | *IIponopunoHanbHBIE OTpPE3KH, NOCTpoeHHMEe deTBEpTOro | Haxoamrh 1ONOOHBIE TPEYroNILHMKM Ha TOTOBBIX 4YEPTEXKax C  yKa3aHHEM
TPeyroJibHUKH MPOTIOPIMOHAIEHOTO OTPE3Ka. COOTBETCTBYIOIINX MPU3HAKOB MO00HS TIPU HEOOXOAUMOCTH C BU3YaJbHOU OMOPOIA.
(15 9) CBoJiCTBa IIEHTPa Macc B TPEYTOJIbHUKE. Pemath 3agaun Ha TOJOOHBIC TPEYTOJIBHUAKH C TIOMOIIBIO CAMOCTOSTEIFHOTO MTOCTPOCHHS
[TogoOHBle  TpeyrosbHHKH. Tpu  mOpu3HAaKa  MONOOMS |UepTeked W  HaXOXKJAEHHs MOJOOHBIX TPEYrOJIBHMKOB NPH HEOOXOIMMOCTH C
TpeyronbHUKOB*. [IpakTHueckoe npuMeHeHue. HAaIpaBJIsOLIel TTOMOILBIO.
IMpoBoauTh A0KA3ATEJBCTBA C HCIIOJIB30BAHHEM IIPU3HAKOB MOJOOHMS HECIONKHBIX
TeOMETPHUECKHUX 33124 C OTIOPOH Ha aJrOPUTM y4eOHBIX JIEHCTBUI.
IMpuMeHsiTH NOJTYYSHHBIC 3HAHUS NP PELICHUH T€OMETPUUECKUX U MPAKTHYECKUX 3a1ad
IIPHU HEOOXOJUMOCTH C HAIIPABIISAIOMIEH TOMOIIBIO.
3HAKOMUTBCS € HCTOPHEi Pa3BUTHS T€OMETPHH.
Iaowans. [TonsiTre 06 001IEH TEeoOpHUH MIIOMIAH. OgyaieBaTh NMEPBHYHBIMH MpeacTaBJIeHUsiIME 00 00miel Teopum momanu (Mepsl),
Haxo:xnenue @opMynbl U TUIOMAIM TPEYrojbHUKA, MapaisenorpaMma. | popMyaMpoBaTh CBOMCTBA IUIONIA/H, BEISICHATD NX HATJISAHBIN CMBICIT.
niomanei *OTHOUICHWE  IUIOMAACH  TPEYrOJILHUKOB ¢ oOmmM | [IpuMeHsaTs hopMyIIpl IIOMa u MapauieorpaMMa, TPeyTroIbHUKA, TPANeIiy ¢ OOPOor Ha
TPEyroJibHUKOB OCHOBAHMEM WM O0IIeH BBICOTOM. CHPaBOYHYIO HH(OPMAIHIO.

¥ MHOTOYT0JIbHBIX
¢uryp. llaomann
NMOJ00HBIX (puryp
(14 v)

Brruncnenue miomazei cioxxHbIX GUryp depe3 pasOueHne Ha
4acTH U JOCTPOEHHE. *

ITnomann puryp Ha KneryaTon Oymare.

[Tnomanyn mogo6HBIX ¢uryp. Berancnenue miomaznei. 3agadn
C TIPaKTHYECKUM COJIepKaHUeM. *PereHne 3agad ¢ MoMOIIbI0
METO/a BCIIOMOTaTeIbHOH IIomay. ™

IMpumens T GOPMYIIBI IO BHITYKIJIOTO YETHIPEXYTOJIbHUKA Yepe3 AUAroHalu U Yroil
MEXTy HUIMH C ONIOPOH Ha CIIPAaBOYHYIO HH(POPMAIHIO.

Haxogute twiomand ¢Guryp, u300pakEHHBIX Ha KJeT4yaTol Oymare, HCIoJib30BaTh
pa3bueHue Ha YaCTH U TOCTPOCHHE.

Pa30uparth npuMepbl HCIIONB30BAaHMS BCIOMOTATEIbHON IJIOMIATN [UIS PELICHUS
TeOMEeTPUUYECKUX 3a/1a4.

HaxoauTh TUIOIIAIN MOAO0HBIX GUTyp C OMOPOH Ha CIIPAaBOYHYIO HH(DOpMAIIHIO.
BoIuncasTh IO PA3IMYHBIX MHOTOYTOBHBIX (QHUTYP.

PemaTsp 3a1a4n Ha IJIOLIA/1b C IPAKTUYECKUM COIEPKAHUEM I1OCJIE COBMECTHOTO aHaIn3a.




Teopema IMudaropa u
HayaJa
TPUTOHOMETPUH

(10 v)

Teopema Iludaropa, e€ mokazaTenbcTBO W NPUMEHECHHE.
Ob6parnas Teopema [Indaropa.

OmnpeneneHye TPUrOHOMETPUUECKUX (QYHKIMH OCTPOTo yriia,
TPUTOHOMETPUYECKHE COOTHOIICHHS B MPSIMOYTOJbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO.
CoOTHOLIEHUsSI MEXIy CTOPOHAMH B  MPSIMOYTOJNBHBIX
TpeyroNbHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

Dopmynmposats Teopemy Iludaropa, ucnonb3oBarh €€ B MIPaKTHIECKUX BBIYHCICHHSX.
Brnaners MOHATHAMH TPHUTOHOMETPUYECKMX (YHKIMII OCTpOro yria, NmpoOBepATb HX
KOPPEKTHOCTb.

BeIBOANTH TPUTOHOMETPUYECKHUE COOTHOLICHHS B MNPSIMOYTOJBHOM TPEYTOJbHUKE C
OIOPOH Ha CIIPAaBOYHYIO HH(OpPMAIHKIO.

HccenoBaTh COOTHOIICHUS MEXAYy CTOPOHAMH B IPSIMOYTOJBbHBIX TPEYroJbHHMKAX C
yriaamu B 45° u 45°; 30° u 60° ¢ HanpaBisoLIed TOMOIIBIO.

Hcnonb3oBaTh GOPMYIIBI IPUBEICHHUS U OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO IS
HaXOXJICHHS

COOTHOIICHUH MEXIY TPHUTOHOMETPHYECKUMH (YHKIHAMH Pa3NYHBIX OCTPBIX YTJIOB C
OTIOpOH Ha CIIPAaBOYHYIO HH(POpPMAIIHIO.

IMpuMeHsiTH TONYyYCHHBIC 3HAHUS W YMEHUS IIPH PEIICHWH NMPAKTUYECKHX 3agad (Ipu
HEOOXONMOCTH C OTIOPOH Ha aJITrOPHUTM IIPaBUIIA).

3HAKOMUTBLCS € HCTOPHeEH Pa3BUTH TE€OMETPHH.

Yribl B OKpYAKHOCTH.
Bnucannbie

U ONMCAHHBIE
YeThIpeXyroJbHUKH.
KacarenbHble

K OKPY’KHOCTH.
Kacanue oxpyxHocTeii
(13 9)

BrucanHble U HEHTpaNbHBIE YTIBI, YTOI MEXIY KacaTelbHOU
U XOpJ0il.

VYIubl MEKIY XOpAAMHU U CEKYILHUMU.

BrincanHble ¥ OnMCaHHBIE YETHIPEXYTOIBHUKH, UX IPU3HAKU U
coicTBa. IIpuMeHeHue OTUX CBOWCTB IpU PELICHUU
reOMETPUYECKUX 3aad.

B3aumHOe pacnosiokeHUE JBYX OKpPYXKHOCTEH.
OKPYXHOCTEH.

Kacanne

@opMyJIHPOBATH OCHOBHBIE OINPEIEICHUS, CBSI3aHHBIE C YIUIaMH B Kpyre (BIHMCAHHBIN
YTOJ1, IEHTPAIbHBIH yTo).

HaxoauThb BIUCAHHBIE YIIIBI, OIIMPAIONIUECs Ha OJHY AYTY, BBIYHCISITH YIIIbI C TOMOIIBIO
TCOPEMbI O BIUCAHHLIX YTJIaX, TCOPEMbI O BIHMCAHHOM ‘-IeTI)IpéXyFOJ'H)HI/IKe, TCOPEMBI O
LEHTPATBLHOM YTJIe PY HEOOXOJMMOCTH C BU3yalbHOU OMIOPOMA.

HccirenoBarh, B TOM YHCIIEC C IOMOIIBIO IUPPOBBIX PECYPCOB, BIIMCAHHBIC W OMUCAHHBIC
YEeTHIPEXYTOJILHUKH, BHIBOAUTH X CBOMCTBA U MIPU3HAKHU TOCTIE COBMECTHOTO aHAJIM3a.
Hcnoab30BaTh 3TH CBOMCTBA U NPU3HAKY IPU PELLEHUH 3aa4.

I[HoBTOpeEHue,
00001IEHNEe
3HaHui (4 4)

IToBTOpEHHE OCHOBHBIX MOHATHH M METOJOB KypcoB 7 U 8
KJIaCCOB, 000011IeHNE 3HAHMM.

PemaTh 3a1aun Ha MOBTOPEHHE, HIUTIOCTPUPYIOIIUE CBA3U MEXKY Pa3IMUHBIMH YacCTSIMU
Kypca.

9 kuacc (He MeHee 68 u)

Ha3zBanue
paszjiena (TemMbl)
Kypca (41cj10 4acoB)

OcHoBHOEe cojiepkaHue

OcHoBHEIE BHUABI 1€ATCJIBbHOCTH oﬁyqammnxm

Tpuronomerpusi.
TeopeMbl KOCUHYCOB U
CHHYCOB.

Pewienue
TPEyroJbHHKOB

(16 9)

OnpezneneHne TPUTOHOMETPHUECKUX QYHKIHH yriios oT 0° 1o
180°. KocuHyc u cuHyC mpsiMOro W Tymoro yria. Teopema
KocuHycoB. (O00OmEHHAs) TeopemMa CHHYCOB (C paauycoMm
OTIMCAaHHON OKpYyXHOCTH). HaxoxpeHwe mJIUH CTOPOH U
BEJINYMH YTJIOB TPEYTOJIbHUKOB.

®dopmyia IIoM@AaU TPEYrolbHUKA Yepe3 ABE€ CTOPOHBI U yToJl
Mexay Humu. PopMmyna MIoMaay YeThIPEXYTOIBHUKA Yepes
€ro JIMaroHajy 1 yroJ MeK1y HUMH.

[IpakTHyeckoe NpUMeHEHHE JOKa3aHHBIX TEOPEM.

DopMyJTHPOBATH ONPeAesIeHIs TPUTOHOMETPHUYECKIX (PYHKIIUI TYIBIX U MPSIMBIX YTIIOB
¢ BHU3yaJbHOU omopoi. POopMyIUpOBaThH TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
paanycoM OMMCAaHHOH OKPYXHOCTH).

PemiaThb TPEYTOJIBHHUKH C OTIOPOM HA AITOPUTM YI€OHBIX JEHCTBUH.

Pemats mpakTHyeckne 3a1a4un, CBOASNINECS K HAXO0KICHHIO PAa3JIMYHBIX )JIeMEHTOB
TPeyroJbHUKA.




IIpeoGpa3oBanue *TlonsTHE O IPEOOPa3OBaHUN TTOAOOHS. OcBanBaTh MOHATHE TIpeoOpa3oBaHus monoous. MccejienoBaTh OTHOIICHHWE JTHHEHHBIX
noaoous. CoO0TBETCTBEHHBIE 3JIEMEHTHI IOTOOHBIX (HUTYD. 3JIEMEHTOB (uryp mpu mnpeoOpa3zoBaHun moxoous. Haxomurs IpuMepsl MOmoOHs B
Metpuueckne Teopema 0 mpOM3BEINCHUH OTPE3KOB XOpA, TEOpEMa O | OKpYKarolleH AeHCTBUTEIbHOCTH.
COOTHOLIEHUS B IPOU3BEACHHH OTPE3KOB CEKYyLIHX, TeopeMa O KBajapaTe|*BpIBOAMTH METpUYECKHE COOTHOIIEHMS MEXAy OTpPE3KaMH XOpHA, CEKyIHX H
OKPYKHOCTH KacarenbHOi. [lprMeHeHHEe B pEIICHHM TEeOMETPHYECKUX | KaCaTENbHBIX C HCIOJIb30BAHUEM BIMCAHHBIX YTJIOB U ITOJOOHBIX TPEYTOJIEHUKOB.
(10 u) 3aga4.* Pemath reoMeTpuvecKkue 3aiadd W 3aJaud M3 peajbHOW KHM3HU C HCIIOJIb30BAaHHEM
MOJOOHBIX TPEYTOJILHUKOB.®
BexTopsl OmnpeneneHue BEKTOPOB, CIOKEHHUE M PAa3HOCTh BEKTOPOB, | Mcmosb3oBaTh BEKTOPHI KaK HAIpPAaBICHHBIE OTPE3KH, MCCI€I0BATH I'€OMETPHUYCCKUIL
(12 v) YMHOKEHUE BEKTOpPa Ha YUCIIO. (nepemenenue) u GU3MUECKUH (CHIIa) CMBICIIBI BEKTOPOB C OIOPOi Ha BOIIPOCHBIN TIJIaH.
du3nvecKuii ¥ reoMeTPUUECKHH CMBICI BEKTOPOB. 3HaTh ompeaeeHUsT CyMMBI M Pa3HOCTH BEKTOPOB, YMHOXEHHsS BEKTOpa Ha YHUCIIO,
PaznoxeHre BEKTOpa MO JABYM HEKOJUIMHEAPHBIM BEKTOPAM. | HCCJIEN0BATH TEOMETPUUYECKUH 1 (PU3UUECKHUI CMBICIIBI ATUX OIEpannil.
Koopaunats! BekTopa. PemaTh reoMeTpuUECKHE 3a/1a4H C HCIOJIb30BaHUEM BEKTOPOB.
CkanspHOE TPOM3BEICHHE BEKTOPOB, €0 NMpHMEHEHHE Ui | PackiiagbiBaTh BEKTOP 10 IBYM HEKOJUTMHEAPHBIM BEKTOPAM.
HaXO0XJICHUS JUIMH U YTJIOB. Hcnonb30BaTh CKATIPHOE PON3BEICHUE BEKTOPOB, BLIBOJUTH €TI0 OCHOBHBIE CBOICTBA.
Pemmenne 3a1a4 ¢ HOMOIIBIO BEKTOPOB. Bbrunciisite CyMMy, pa3HOCTB M CKaJIIPHOE TIPOM3BENICHNE BEKTOPOB B KOOPIHMHATAX.
[IprMeHeHne BEKTOpPOB ISl pEIICHMS 3a1ad KuHeMaTWKd M | [IpuMeHsITh CKaIIpHOE NPON3BEACHHE A HAXO0XKICHUS JUIMH U YTIIOB.
MEXaHHKH.
JexapToBbl JlexapToBBI KOOPIMHATHI TOYEK Ha IIOCKOCTH. OcBauBaTh NOHSATHE TPSIMOYTOJIBHON CHCTEMBI KOOPAWHAT, AEKAapTOBBIX KOOPAWHAT

KOOPAMHATHI HA
miockocTu (9 4)

*VYpaBHeHHe IpsMoit. * YT10Bo# K03 OUIMEHT, TAHTSHC yTiIa
HaKJIOHa, TapaJuleNIbHBIC U MEPIICHUKYIISPHBIE TIPSIMBIE.
VYpaBHeHHE OKPYXHOCTH. HaxoskneHue KOOpIUHAT TOYEK
[EPECEUEHUS OKPY>KHOCTH U IIPSIMOM.

MerTo/1 KOOPIMHAT MPU PEIICHUH FEOMETPUYECKHX 3a/1a4.
Hcnonb3oBaHue METO/Ia KOOPAMHAT B MPAKTUUECKHX 3a]a4ax

TOYKH.
HccaenoBarh ypaBHEHHE IPSAMON U OKPYKHOCTHU C OTIOPOI Ha BONIPOCHBIH IJIaH.
HaxonuTh LEHTp U paguyc OKPY>KHOCTH 10 €€ YpaBHEHHIO.

Pemath 3aaun Ha HAXOX/IEHUE TOUEK IIEPECEUCHHUS NIPSIMBIX U OKPYKHOCTEH C TOMOIIBIO
MeTOJla KOOpANHAT.

Hcnonb30BaTh CBOICTBA YIIIOBOrO KOA(QHIMEHTa MPSIMOW NPH PELICHUH 3ajad, IS
OIpe/iesIeHUs PacIoIOKEHUS IPAMOM.

I[puMeHsATH KOOPAMHATHI IIPH PEUIEHUH F€OMETPUYECKHUX U MPAKTHUECKUX 3ahad, I
MOCTPOEHHSI MaTEMaTHIECKUX MOJZIEJIeH peabHbIX 33134 («METOJ| KOOPIUHATY).
IMoab30BaThCs IS TOCTPOSHHS M NCCIIEIOBAHUN M(POBBIMH peCypcamu.
3HAKOMUTHCS ¢ HCTOPHEH PA3BUTUS T€OMETPUN

[IpaBuiabHbIe
MHOT'0YT0JIbHUKH.

JIMHA OKPYKHOCTH H

IJIOLIAAb KPYra.
Boruucienne
miomaneii (8 u)

IIpaBunbHBIE MHOTOYTOJIBHUKH, BBIYUCIEHUE HX JIEMEHTOB.
Uucno m ¥ AnuHA OKPYKHOCTU. JIMMHA IyrW OKPYXKHOCTH.
Panuannas mepa yria.

[Inomans kpyra @ ero SJIEMEHTOB (CEKTOpa M CErMEHTA).
Brrunciienue miomaneid (GuUryp, BKIIOYAKOIIUX 3JIEMCHTHI

Kpyra.

®DopMyIUpPOBATH
3JIEMEHTHI.
[oan30BaThes MOHATHEM JUIMHBI OKPYXKHOCTH, BBEAEHHBIM C IOMOIIBIO NMPaBHIbHBIX
MHOTOYTOJIbHUKOB, ONpeAeNsTh YUCIO 7T, JUIMHY AYT'M U pPaJUaHHYI0 Mepy yria Mo
o0pasiy.

IpoBoauTh nepexox OT paJHaHHOW MEpHI yrila K IpagyCHOW U HA000POT MO BU3yaIbHON
orope.

OnpeneasaTs IUIONMAb KpyTa.

BoiBoauThs (opmyabl (B TpalycHOW M paAWaHHOH Mepe) Uil JIMH IyT, IUIOIanen
CEKTOPOB U CETMEHTOB € OIIOPON Ha BOIPOCHBIH IJIAH.

BoryucsiTe wiomany Guryp, BKIIOYAIOMINX YIEMEHTHI OKPY)KHOCTH (KpyTa) ¢ OIopoi Ha
CIIPABOYHYIO HH()OPMAIIHIO.

HaxoauTthb 1Ioma gy B 3a1a4ax peajbHOM KU3HHU.

OIPCACIICHUEC TPAaBUJIbHBIX MHOI'OYT'OJIbBHUKOB, HaXOAUThb UX




JIBUKEHHs TI0CKOCTH
(6 9)

*TloHsATHE O IBM>KEHHUU IIIIOCKOCTH.

[MapanmenbHBIA TepeHOC, MOBOPOT M cuMMeTpusi. Ocu u
LEHTPBI CUMMETPUH.

[Ipocreiiue npuMeHEeHUs B pEIICHUH 3a1a4 ™.

Pa3oupars 1npumepsl,
CUMMETPHH.
DopMyIHPOBATH OIPECICHUS NapayIeIbHOTO epeHoca, TOBOPOTA U OCEBOM CUMMETPUH
¢ BU3yaJbHOU omopoii. HaxeauTh HETIOABIKHBIE TOYKH MO 00pasity.

HaxoauTh LEHTPHI U OCH CUMMETPHH MpocTedmux Gpuryp no odpasiy.

*TIpuMeHATHh NapaUICbHBIA MEPEeHOC U CHUMMETPHUIO NP PELICHUH IeOMETPHUUECKUX
3ana4 (pa3doupaTh MPUMEpPHI).

Hcnonb30BaTh VIS IOCTPOCHUS U HCCIIEIOBaHUH IIU(POBBIE pecypehl.™

WIITIOCTPUPYIONINEC TOHATHS ABIDKCHHS, ILIEHTPOB W OCEH

IToBTOpEHHE,
00001IeHME,
CHCTEeMATH3 AL U
3Hanui (7 )

IToBTOpEHUE OCHOBHBIX MOHATHH U METONOB KypcoB 7—9
KJIACCOB, 0000IEHNE U CHCTEMATHU3ALINs 3HAHMM.

IIpocreiimme reomerpuyeckne (GUTYpPHI W HMX CBOHCTBA.
M3mepeHne reoMeTpuyecKuX BEITUUHH.

TpeyronbHUKH.

[TapannenbHble ¥ NEPIEHAUKYISIPHBIE MIPSIMBIE.

OxkpyxHOCTb U Kpyr. ['eoMeTpuueckue nocTpoeHus. YTIibl B

OKPYXXHOCTU. BmnucaHHble U ONHUCAHHBIE OKPYXKHOCTHU
MHOT'OYI'OJIbHUKOB.

IIpsimast 1 OKPYIKHOCTb.

UYeTbIpEXYTroJIbHUKH. Bnucannsie 5 OIMCaHHBIE
YETBIPEXYTOJIbHUKH.

Teopema I[ludaropa u Havama TPUTOHOMETpPUH. PemieHue
OOIINX TPEYTOIEHUKOB.
[IpaBuiapHBIE MHOTOYTOJIEHUKH.

IIpeobpasoanuss  twiockoctu.  Jlpmxenus.  [lomoOwue.
Cummerpusl.

ITnomane. Beruncnenne tmromanei. Ihiomaan mogoOHBIX
¢uryp.

JlexapTOBBI KOOPAMHATEI HA IVIOCKOCTH.
BekTopsl Ha IIOCKOCTH.

OnepupoBarh NOHATHAMHU: (QUTYypa, TOUYKa, TMpsMas, Yroji, MHOTOYTOJbHUK,
paBHOOEIPEHHBIH W PAaBHOCTOPOHHHWH TPEYTrOJbHUKH, TNPSIMOYTOJbHBIH TPEyroNbHUK,
MenuaHa, OMCCEKTpHCa U BBICOTA TPEYTOIbHIKA, TApalIeIorpaMm, poMO, IPSIMOYTOJIbHUK,
KBaZpaT, Tpameuys; OKPY)KHOCTb, KacaTeJbHas; paBeHCTBO M Tmoxobue ¢uryp,
TPEYrONBHUKOB; IApaUIENbHOCTh W IEPIEHIUKYIIPHOCTh IPAMBIX, YOI MEXIY
HPSMBIMH, CUMMETPHUSI OTHOCHTEIBHO TOYKH WM NPSIMOM; JJIMHA, PACCTOSIHUE, BEIMYMHA
yTIIa, oAb, HEPHUMETP.

Hcnoan3oBaTth (opMyabl: MepuMeTpa M IJIOMIAAH  MHOTOYTOJIBHUKOB, JUIMHBI
OKPY>KHOCTH U IUIOIIAAU KPyra, 00b&Ma NMpsMOYTOJIbHOTO Hapajenenunea.
OmnepupoBaTh NOHATHAMH: [PSIMOYTOJbHas  CHUCTEeMa  KOOpAMHAT,  BEKTOD;

HMCIO0Jb30BATh 3TU MOHATHS IS MPEACTABICHUS JaHHBIX M PELICHUs 3a]a4, B TOM YHUCIIe
U3 APYTUX YICOHBIX MPEIMETOB.

PemaTh 3aJaydM Ha TIOBTOPEHHE OCHOBHBIX TMOHSTHHA, WUTIOCTPAIIUMIO CBS3EH MEXKIY
pa3NUYHBIMY 9acTAMH Kypca. BoIOHpaTh MeTO AT pEIICHH 3a0a4uu.

Pemarp 3axa4um U3 NOBCEIHEBHOM KU3HH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOSITHOCTBb U CTATUCTUKA»
(ITO TOAAM OBYYEHUS)
7 kaacc (He MeHee 34 1)

Ha3zBanue
pazaena (Tembl)
(4HCJI0 YacoB)

OcHoBHOE cogepKaHHe

XapaKkTepHCcTHKA JeATeJbHOCTH 00y4al0IHXCH

IIpencraBiaenue
JaHHBIX
(79)

IIpencraBnenne naHHeIX B TaOmunax. [IpakTudyeckue
BBIYMCIIEHHAS 110 TaOMWYHBIM [OaHHBIM. M3BieueHme u
WHTEpIpEeTanus TaONMYHBIX JaHHBIX. [IpakTHueckas

OcBanBath Ha 6a30BOM YPOBHE CIOCOOBI IIPEJCTABICHHS CTATUCTHYECKIX JaHHBIX
M YHCJIOBBIX MACCHBOB C IIOMOIIBIO Ta6HI/IH n auarpaMm C HCIIOJIb30BAHUEM
aKTyalbHBIX W B&XHBIX MJaHHBIX (JeMorpaduyecKkue IaHHbIe, HPOU3BOACTBO




pabota «Tabmuieny.
I'paduueckoe mpescraBieHne JAaHHBIX B BHUIE KPYrOBBIX,

CTONOWKOBBIX  (CTONOYATHIX) OuarpamMMm. UreHwme U
nocTpoeHue jauarpamm. Ilpumepbl  JgeMorpaduyeckux
Jarpamu.

[MpakTryeckas padora «/Iuarpammen.

MIPOMBIIIUICHHO M CEIECKOXO03IHCTBEHHOM IPOIYKIMH, OOLIECTBEHHBIEC U IPUPOJHBIC
SIBITCHUS ).

H3yyarp Meroabl paboOTBl ¢ TaOIMYHBIMH M TpadUUECKHUMHU TPEICTaBICHUIMHI
JAaHHBIX C TIOMOIIbI0 HHU(QPOBEIX PECYpPCOB B XOJA€ NPAKTHUECKUX padoT (c
HaIpaBJIIONIEH MTOMOIIBIO).

OnucareabHas UYucnossie Haboprl. CpegHee apupmMeTHIeCcKoe. OcBauBarh Ha (6a30BOM ypPOBHE HOHSITHSI: YHCIOBOM HaboOp, Mepa IEHTPaIbHOU
CTATHCTHKA MenuaHa 9uciioBoro Habopa. Y CTOHIMBOCTE MEUAHBI. TEHISHINH (Mepa LEeHTpa), B TOM JHCIIe cpenHee apu(MeTHIecKoe, MeInaHa.
8 [pakTryeckas padora «CpeaHUe 3HAUCHHS». OnuchIBaTh CTATUCTUYECKHE AAaHHBIE C IOMOIIBIO CPEJHEro apu(PMETHYECKOro U
HawuGonbliee u HanMeHblIee 3HAYSHUS YUCIIOBOTO Habopa. | MeauaHbl. Pemars 3agaun (¢ MCHOJNB30BaHUEM 3PUTEIBHONW HATJLSIITHOCTH H/WIIA
Paszmax. BepOaIbHOM OTIOPHI)
H3yuath cBOCTBA CPEAHUX, B TOM YHCIIE C TIOMOLIBIO IU(PPOBBIX PECYPCOB, B XO/€
NPaKTHYECKUX padoT, (C HAIpaBJISIOIIEH TOMOLIBIO).
OcBauBaTh Ha 02a30BOM YPOBHE MOHSATHsI: HANOOJIbIICE N HANMCHBINCE 3HAUCHHSA
YICIIOBOTO MacCCHBa, pa3Max.
PemaTh 3agaun Ha BEIOOpP crioco0a ONMUCAaHMs TaHHBIX B COOTBETCTBUH C IPHPOAOH
JAHHBIX ¥ [EJSIMU HCCIICJOBAHUS C HAIPABIIONICH TOMOIIBIO.
Cayuaiinas *Cny4aiiHasg I3MEHYMBOCTH (IprMepsl). YacToTa 3HaUeHN | *OcBaMBaTh MOHATHUS: YaCTOTA 3HAUYCHUI B MAaCCUBE JJaHHBIX, IPYNIHPOBKA JaHHbIX,
H3MEHYHBOCTH B MaccHBe JaHHBIX. [ pynnupoBka. ['mcTorpaMMsl. THCTOTpaMMa.
6 4) IMpakTryeckas padora «CirydaiiHast ”3BMEHIHBOCTbY. * CTpouTh TUCTOTPaMMBI 110 00pas3Ily

OcBauBath rpaguiecKie MPeACTaBICHUS pa3HbIX BUIOB CIIydJaiHOW M3MEHYNBOCTH,
B TOM YHCJIE C TOMOIIBIO IH(POBBIX PECYPCOB, B X0/ MPAKTUIECKON paboThI.*

BBenenne B Teopuio

rpagos
4w

*T'pad, BepmmHa, pebdpo. IlpexcraBieHue 3amadd ¢
momomiblo rpada. CreneHb (BaJCHTHOCTh) BEPIIHUHBL
UYncio pé€dep 1 cyMMapHasi cTeneHb BepiuuH. Llens u muxI.
[yte B rpade. [Ipencrasmenue o cBsizHOCTH Tpada. O6x0]
rpada (aiinepoB yTh). [IpencraBnenue 00
OpUEHTHPOBAHHBIX Tpadax.*

*QOcBauBaTh NousiTusi: rpad, sepmmHa rpada, pedpo rpada, crenens (BaIeHTHOCTh
BEPIUHHBI), LIETb 1 UKL

OcBauBaTh NOHSATHS: ITyTH B Tpade, 3i1epoB myTh, 00xox rpada, OpueHTUPOBAHHBINA
rpad.

OO0Cy:KaaTh peleHne 3aa4u Ha TIOMCK CYyMMBbI CTEIIeHel BepIlH rpada, Ha TOHCK
o0xona rpada, Ha TOWCK IMyTeH B OPHEHTHUPOBAHHBIX Tpadax C HampapIIAIOLICH
HOMOIIBIO.

OcBanBaTth crocodbl IPEICTaBICHNS 331a4 U3 Kypca anreOpbl, TeOMeTPHHU, TEOPUH
BEPOSTHOCTEH, JPYruxX MpPEAMETOB C MOMOUIBIO rpadoB  (KapThl, CXEMBI,
9NIEKTPUYCECKHE LM, (YHKIHOHAIBHBIE COOTBETCTBHS) Ha IpUMepax. *

BeposTHOCTDH M
4acToTa CIAYy4aifHOTO
coObLITHSA

(4 4)

*Cny4aitHbIi OTIBIT U CIIyH4aiiHOE cOOBbITHE. BEpOSITHOCT U
gacToTa COObITHA. POIb ManoBEpOATHBIX U MPAKTUIECKU
JIOCTOBEPHBIX COOBITHUH B MPHUPOJE U B oOmecTBe. MoHeTa
Y UTpasibHas KOCTh B TEOPHH BEPOSITHOCTEH.
[IpakTrdeckas padora «HacToTa BEITAJCHUS OpIa».™

*QcBauBaTh MOHATHS: CIIyYallHBIN OMBIT U CIIydalilHOE COOBITHE, MAIOBEPOSTHOE U
TIPaKTUIECKH IOCTOBEPHOE COOBITHE.

H3yyaTh 3HAYUMOCTH MAJIOBEPOATHBIX COOBITHH B IIPUPO/IE U 0OIIECTBE HA BAYKHBIX
nmpuMepax (aBapuy, HECYACTHBIC CIy4aW, 3alluTa NEPCOHANBHOW WH(OpMAIUH,
nepenaya 1aHHBIX).

H3yuarts poiib KIIACCHUECKUX BEPOSITHOCTHBIX MOJIeNiel (MOHETa, UrpajibHasi KOCTb) B
TEOpUHU BEPOSTHOCTEH.

Ha6Jr01aTh ¥ M3y4aTh YaCTOTY COOBITHII B IPOCTHIX SKCIEPHUMEHTAX, B TOM YHCIE C
ITOMOIIBIO I(PPOBBIX PECYPCOB, B X0 PAKTHICCKOH pabOTHL. *




O06o0menne,
KOHTPOJIb
(59

IIpencraBnenne pganablX. OmnucartenbHas CTATUCTHKA.

BeposTHOCTE CITy9alflHOTO COOBITHSI.

IMoBTOPATH U3YYEHHOE U BHICTPAMBATH CUCTEMY 3HAaHUU.

Pemiath 3axayu Ha IPEJCTABICHHE M ONKCAaHHE JAHHBIX C IOMOIIBIO M3YYEHHBIX
XapaKTEPUCTHUK C HANIPABJISIONICH TTOMOIIBIO.

OO0cy:xaaTh NpUMepbl CIyYaHHBIX COOBITHH, MaJIOBEPOSITHBIX M IPAKTHYECKH
JIOCTOBEPHBIX CIy4aiHbIX COOBITHI, UX POJIM B IPUPOJIE U KHU3HU YEJIOBEKa

8 kiacc (He meHee 34 1)

Ha3Banue
pasjaena (Tembl)
(4MCJ10 YacoB)

OcHoOBHOe cofiep:kaHue

XapakrepucTuka JesiTeJIbHOCTH 00y4al0IMuXCcst

IHoBTOpEeHue Kypca 7
KJjacca (4 4)

IIpencraBnenune naHHbIX. OmnucaTenbHas CTATUCTHKA.
Ciy4aiinas n3MeHunBOCTb. CpelHHe YUCIOBOTroO Habopa.
Craywaiinple  coOBITHS. BeposSTHOCTH W YacTOTHL
Krnaccuueckne Monenu TeOpuH BEpOSTHOCTEH: MOHETa U
UTpajbHas KOCTb.

IToBTOPATH M3y4YEHHOE U BBICTPAMBATHL CUCTEMY 3HAHM.

Pemath 3a7a4u (Mo BU3yaJILHOM OINOpe) HA NIPEACTABICHUE U ONUCAHUE JAHHBIX C
MIOMOIIBIO M3YYEHHBIX XapaKTEPHCTHK.

Pemats 3aga4n (o BU3YyaJILHOH 0mope) Ha IIpEICTaBIIEHHE IPYIIHPOBAHHBIX JaHHBIX
1 OTIMCAaHUE CITy4aifHOW M3MEHYNBOCTH.

Pemars 3agaunm (Mo BHU3YajbHOIi omope) Ha OMNpEAEICHUE YaCTOTHI CIIydailHBIX
coOBITHH, OOCyXIE€HHE IPUMEPOB CIyYallHBIX COOBITHH, MalOBEpPOSTHBIX U
MPaKTHYECKN JOCTOBEPHBIX CIyYalHBIX COOBITMH, MX POJM B NIPUPOJAEC U KH3HU
YeJI0BeKa.

OnucarenpHast *Orknonenns.  Jlucmepcust  umcnoBoro  HabGopa. | *OcBauBaTh MOHSATHSI: JICIEPCHS M CTaHJApTHOE OTKJIOHEHHE, MCIIOIb30BaTh 3TH
CTAaTHCTHKA. CranmapTHOE  OTKJIOHEHHE  YHCIOBOTO  Habopa. | XapaKTepHCTHKH AJIS ONMCAHUS PacCeHBaHMS JaHHBIX.
PacceuBanue JmarpamMmbl paccenBaHus. ™ YuyacTBOBaTH B 00CY:KI€HHHM T'MIOTe3bl 00 OTCYTCTBMM WJIHM HAJWYMU CBS3U IO
JIaHHBIX (4 1) JirarpaMMaM pacceuBaHMUs.
CTpouTh AUarpaMMbl pacCeUBaHMA M0 UMEIONIIMCS JaHHBIM, B TOM YHCIIE C TOMOIIBIO
KOMIIbIOTEpa (TI0C/Ie COBMECTHOTO aHaIn3a). ™
MHoxkecTBa (4 4) MHoXecTBo, MTOJIMHOKECTBO. Oneparyu Hax | OcBamBaTh MOHSATHSI: MHOXECTBO, SJIEMEHT MHOXKECTBA, ITOIMHOKECTBO.
MHO>KECTBAMU:! o0BeIMHEeHNE, nepeceueHre, | BBINOJHATH omepanmuu HaJ MHOXECTBaMH: 00bEJUHEHNUE, IePECEUCHUE, TOTIOTHEHHE
nomnonHeHre. CBOWMCTBa omnepanuii HaJl MHOXECTBAMHU: (10 06pasiy).
MIEPEMECTUTEINIBHOE, coueTarenpHoe, | Mcmoab3oBaTh CBOMCTBA: NEPEMECTHTENIBHOE, COYETaTEIbHOE, PacIpeleTuTelbHOe,
pacnpenenuTeNbHOe, BKITIOYSHHS. BKITIOYEHHS (C MCTIOJIF30BaHUEM BU3yaJIbHOM OTIOPEI).
I'padmueckoe npencraBieHrEe MHOXKECTB. Hcnonb3oBaTh Tpaduyueckoe INpEICTaBICHHE MHOXKECTB MPU ONHCAHWM pealbHBIX
MPOLIECCOB U SIBIICHUH, IPH PEIICHHUH 33/1a4 U3 IPYrux y4eOHbBIX TPEAMETOB U KypcoB (C
UCTIONIb30BaHUEM BU3YalIbHON OMOPHI).
BeposiTHOCTH OnemenrapHble  coObitHsa.  CirydaiiHble  COOBITHSI. OcBauBaTh Ha 0(a30BOM YpPOBHe NOHSITHUSI: DJEMEHTapHOE coOBITHE, CilydaifHoe
cIy4aifHoro BnaronpusitcTBytommue JJIEMEHTapHbIE COOBITHA. | COOBITHE KaK COBOKYIHOCTH OJIarOTNPHATCTBYIOUIMX 3JIEMEHTapHBIX  COOBITHH,

coObITHA (6 1)

BepositHocT coObITHH. ONBITEI C PaBHOBO3MOXXHBIMHU
3JIEMEHTApHBIMU cOOBITHAMU. CiTydaiiHbIN BHIOOD.
[MpakTryeckas padora «OMNBITH C pABHOBO3MOXKHBIMH
9JIEMEHTAPHBIMU COOBITHSIMIY.

PaBHOBO3MOXKHBIE 3JIEMEHTapHbBIE COOBITHSI.

Pemate 3ajauMm Ha BBIYMCICHHWE BEPOSTHOCTEH COOBITMH 1O BEPOATHOCTSIM
JJIEMEHTAPHBIX COOBITHH CIy4allHOro oOmbITa (C  HWCIOJb30BAaHHEM 3pPHUTEIBHON
HarJISTHOCTH W/WIIH BepOaIbHOM OTIOPHI).




Pemath 3amayd Ha BBIYHCICHHE BEPOSTHOCTEH COOBITHH B  ONBITax C
PaBHOBO3MOXXKHBIMH  JJIEMEHTAPHBIMU COOBITHSIMH, B TOM 4YHCIE€ C [OMOUIBIO
KOMIBIOTEpa (C MCIIOB30BAHUEM 3pUTEIFHON HATIISTHOCTH W/WIH BEepOaTbHON OTIOPEI).
IIpoBoaUTH U H3YYaTh ONBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHAMH (C
UCIIOJIb30BaHUEM MOHET, UTPAJBbHBIX KoCTeH, JIpYTUX MoJIeneit)
B X0JI€ MPAKTHYECKOH paboTHI (C UCTIOIB30BAHUEM BU3YaJIbHOH OIOPBI).

Beenenue B Teopuro | *JlepeBo. CBoiicTBa [epeBa: €AMHCTBEHHOCTh IyTH, | *OcBaumBaTh MOHATHS: JICPEBO Kak rpad Oe3 IMKiIa, BUCSYast BEpIIMHA (JIUCT), BETBb
rpados (4 1) CYIIECTBOBAHNE BUCSUEH BEPIINHBI, CBA3b MEXKAY UUCIOM | JEpeBa, MyTh B IEPEBE, THAMETP JEPEBA.
BepUIMH U uucioM pebep. [IpaBmiio ymMHOKeHHS. * M3yuarth cBOIiCTBA iepeBa; CYIIECTBOBAHUE BUCSUEH BEPIINHBI, €IMHCTBEHHOCTD ITyTH

MEXIY JBYMS BEPLIMHAMH, CBS3b MEX]y YNCIIOM BEPIIMH M YHCIOM pEOEp.
YuacTBOBaTH B 00CY:KI€HHH pPelIeHHs 32/1a4M Ha IOUCK U IepeylciIeHUe MyTel B
JiepeBe, ONpeeIeHIe Ynciia BepIIH uin pédep B epeBe, 00xoa OMHApPHOTO AepeBa, B
TOM YHCJIe C TPUMEHEHUEM MIPaBUIIa YMHOXKEHHUS. ™

Cayuaiinble *TIpotuBomnonoxHoe coObiTue. Jluarpamma OJiijepa. *QOcBauBaTh MOHATHS: B3aMMHO MPOTHBOIOJOXKHBIC COOBITHSA, ONEpPalUU HaJ

co0bITHA (8 1)

OObeauHEHHE U mepecedeHue coobiTril. HecoBMecTHBIC
coOpITus. Popmyna ciokeHus BeposiTHocTed. [IpaBuio
YMHOXECHHUSL BEPOSITHOCTEH. YCIIOBHas BEPOSTHOCTb.
HesaBucumbie coObiTus. llpencraBieHue cirydaifHOTO
9KCTIEPUMEHTA B BUJIE JepeBa. ™

COOBITHSIMH, OOBEIMHEHNE U IepeceyeHne CoObITU, nuarpamma Oiinepa (Dinepa—
BeHHa), cOBMeCTHbIE 1 HECOBMECTHBIE COOBITHSL.

M3yyath TEOpeMbl O BEPOSITHOCTH 00BETUHEHHS ABYX COOBITHH ((hOPMYIIBI CIIOKEHUS
BEPOSATHOCTE).

YuacTBOBaTh B 00CY:KI€HUH pelIeHHs 3a4a4H, B TOM YHCJIE TEKCTOBBbIE 3aJa4d Ha
OTIpEeZIeTICHUE BEPOSITHOCTEH OOBEIMHEHHS W TIEPECCUCHHS COOBITHH C ITOMOIIBIO
YUCIIOBOH MPSMOH, nuarpamm Ditnepa, popMyITBI CIIOKEHUS BEPOATHOCTEH.
OcBanBaTh MOHATHS: IIPABUIO YMHOXEHHS BEPOSTHOCTEH, YCIIOBHAs BEPOSTHOCTB,
HE3aBUCHMBIE COOBITHS IEPEBO CIy4aifHOTO OIIBITA.

H3yuaTs cBolicTBa (ONpeeNeHNs) He3aBUCUMBIX COOBITHH.

YuyacTBOBaTH B 00CY:KAeHUH pellleHUs] 3aJa4M Ha ONpENENEHUE U UCIONb30BaHUE
HE3aBHUCHMBIX COOBITHH.

YuyacTBOBATH B 00CY:KIeHUM PelIeHUs] 3aAa4YM Ha [TIOUCK BEPOATHOCTEM, B TOM YHCIIE
YCIIOBHBIX, C HCTIONIb30BaHUEM JiepeBa CIIydaifHOTO OIbITa. ™

O0001eHne,
KOHTPOJb (4 4)

IIpencraBnenne naHHbix. OmnmcarenbHash CTATUCTHUKA.
I'padsl. BeposTHOCT CIIy4aliHOTO COOBITHS. DJICMEHTHI
KOMOWHATOPHKH.

IToBTOPATH U3Y4YEHHOE U BLICTPAMBATH CHCTEMY 3HAHU.

Pemath 3agauym Ha TNpeICTaBICHHE M ONHCAaHHWE JAHHBIX C MOMOIIBIO H3YYEHHBIX
XapaKTEepUCTHUK (C MCTIOIb30BaHUEM BU3YaJIbHON OMOPHI).

*Y4acTBOBaTh B 00CYKI€HUH pPellIeHusI™ 3a1a4u C IPUMEHEHHEM TpadoB.

PemaTh 3a1a4un Ha HAXOX/ICHUE BEPOSTHOCTH CITyYaiHOTO COOBITHS IO BEPOSTHOCTSIM
3JIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B OTIBITAX C PABHOBO3MOKHBIMHU JIEMEHTAPHBIMU
COOBITHSAMH (C BU3YAJILHOI OTOpPOH).

*Y4acTBoBaTh B 00CY:KIeHHH PpelleHUs* 3aga4d Ha HAXOXKIEHHE BEPOSTHOCTEH
00beAMHEHNS U TIEpeCeUeHUs COOBITHI, B TOM YHCIIEe HE3aBUCHMBIX, C UCIIOJIb30BAHHEM
rpaduUecKuX NpeACTaBICHNH U AepeBa CIIy4aifHOTO OITBITA.

*YyacTBoBaTh B 00CYKI€HUU PelIeHUsT* 3a]auM HA IEpPEUHCICHHE KOMOMHAIMN
(umcna mepecTaHOBOK, YHCIa COYETaHUH), Ha HaXOXKIEHUE BEPOSITHOCTEH COOBITHUH C
MPUMEHEHHEM KOMOWHATOPHKH, B TOM 4HCJIE C HCIOJIB30BAHUEM TPEYTOJbHUKA
[Tackans.




9 kaacc (He MeHee 34 1)

HaszBanue
pasjaena (Tembl)
(4uCI0 YacoB)

OcHoOBHOe cofiep:kanue

XapakrepucTuka JesiTeJIbHOCTH 00y4ar0IuXcst

IloBTOpEHUE Kypca
8 kiacca
(CR))

IpeacraBnenne panHpix. OmnucarenbHas CTATHCTHKA.
Omnepanun Hax coOBITHAMA. He3aBHCHMOCTE COOBITHI.

IloBTOPATH HU3Y4EHHOE U BHICTPAMBATH CHCTEMY 3HAHHUI.

PemaTtp 3a1auu Ha NPEJICTABICHNAE U ONMCAHUE JAHHBIX.

PemaTh 3a1a4u Ha HAXOXKJCHUE BEPOSTHOCTEH 00BETMHEHHNS U IEPECEUCHHS COOBITHH,
B TOM YHCJIe HE3aBUCHMBIX, C UCIIOJIb30BaHHEM IpaUueCKHUX MIPEACTaBICHUI 1 iepeBa
CITy4aifHOTO OIBITA.

Pemate 3agayM Ha MepeYUCICHHE KOMOMHALIMK (4YHMCiIa IEepecTaHOBOK, YHCIHA
COUYeTaHuil), Ha HAX0X/IEHHE BEPOATHOCTEH COOBITUH C MPUMEHEHNEM KOMOMHATOPUKH,
B TOM YHCJI€ C UCIIOJIb30BAHUEM TPECYTOJIbHHUKA ITackans

DJIeMEHThI
KOMOMHATOPUKH
44)

KomOunHaTopHOE MpaBWiIo yMHOXeEHUs. [lepecTaHOBKH.
Qaxropuas.  CoyeraHus W  YHCIO  COUYETAHHI.
*Tpeyroneuuk  Ilackana.*  Ilpaktudeckas  pabota
«BpluuciieHHE  BEPOATHOCTEH € MCIONb30BAaHUEM
KOMOWHATOPHBIX (DYHKITUI AIEKTPOHHBIX TaOIHI».

OcBanBath Ha §6a30BOM YpPOBHE MOHSATHSI: KOMOMHATOpHOE IPaBHIO YMHOXKCHU,
yIopsiIoueHHas rnapa, Tpoiika 00bEKTOB, IEPECTaHOBKA, (haKTOpHAJ YUCia, COUECTaHHUE,
YHCIIO COYeTaHHH, *TpeyronsHuk Ilackams. ™

Pemate mnpocreiinide 3aJaYd Ha IIEPEUYHCICHHE YIOPSAJOYCHHBIX Map, TPOEK,
MIEPEYHCIICHNE TIEPECTAHOBOK M COYCTAHWH DIIEMEHTOB PA3MYHBIX MHOXECTB (10
o0pasmy).

Pemarpy mnpocreiimue 3agauM Ha TPUMEHEHHWE 4YHCIAa COYCTaHWH B airedpe
(cokpaménnoe ymMHOKeHHE, OmHOM HBI0TOHA) (C HAampaBIIAIONICH TOMOIIEIO).
Pemarh, npuMeHssi KOMOMHATOPHKY, 3a/ladudl Ha BBIYMCIICHHE BEPOSTHOCTEH, B TOM
YHCcIe ¢ MOMOIIBIO AIEKTPOHHBIX TaOJIHIl B X0€ MIPAKTUIECKOH paboTHI (¢ BU3yalIbHON
OTIOPOIA).

I'eomerpuyeckas
BEPOSAATHOCTH (4 1)

*TeoMmeTpudeckass BeposATHOCTh. Ciy4aiHBIA BEIOOD
TOYKH 13 (GUTYphl Ha IUIOCKOCTH, W3 OTpEe3Ka, U3 AYTH
OKPYXKHOCTH.*

*OcBanBaTh MOHATHE FEOMETPUIECKON BEPOSITHOCTH.

YuacTBoBaTh B 00CY:KIeHHH pelleHUs 3aJa4M Ha HAXO)XXICHHE BEPOATHOCTEH B
OTIBITAX, MPEACTAaBUMBIX KaK BBIOOpP TOUEK M3 MHOTOYTOJIbHHKA, KPyra, OTpe3Ka WU
JIyTH OKPY’KHOCTH, YHUCIIOBOTO MIPOMEXKYTKa™

HcenpiTanus
BepnyJau (6 1)

Ucnbitanue. Yenex u Heynaua. Cepusi UCHBITaHUN 110
nepsoro ycnexa. HMcnbeitanuss beprynnu. BepostTHocTH
coOpITHil B cepun ucnbITannii bepuymnu. [Ipaktudeckas
pabora «Mcnbitanus bepHymam.

OcBauBaTh Ha 0a30BOM YPOBHE MOHSITHMS: WCIIBITAaHWE, JIEMEHTapHOE COOBITHE B
ucnbpiTaHnu (yclieX W Heyjada), cepusi UCIBITAHWH, HACTYIUICHHE MEPBOTO YCIexa
(Heynmaum), cepus UCTIBITaHUH BepHymn.

Pemarh mpocreiiliue 3agauyM Ha HAXOXJIEHHE BEPOSTHOCTEH COOBITHH B cepuu
WCIBITAHUH JI0 MEpPBOTO ycIiexa, B TOM YHUCJIE C NMPUMEHEHHEM (QOPMYIbI CYMMBI
TeOMETPUUECKOH MporpeccruH (C OMOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pemath npocreiiniue 3aja4n Ha HAXOXK/ICHHE BEPOSATHOCTEH IIEMEHTAPHBIX COOBITHIH
B cepuu UcnbITaHUil bepHyIIM, HA HAaXOXIEHHE BEPOATHOCTH ONPEAESIEHHOIO YHCia
YCIEXOB B CEpUH UCTIBITAaHNH bepHyuH (¢ BU3yanbHOM OIopoit).

M3yyarhr B X0/e NPAKTHYECKOH PafoOThI, B TOM YHCIE C IOMOIIBIO HHU(PPOBHIX
pecypcoB, CBOMCTBa BEPOSITHOCTU B cepru UcTibITaHUI bepHynnu

Cayuaiinas

CiyuaifHasi BeNMYMHA W paclpezielieHHe BepOSTHOCTEH.

OcBonTs Ha 6230BOM YpPOBHE MOHATHS: CIydaliHas BEeIMYHHA, 3HAUEHUE CITy4aliHON




BeJIMYUHA (6 4)

Maremartrueckoe OXHUIaHWE W AUCTIEPCHs CIIy4dailHOM
BeMuYUHEL. [IpuMepsl MaTeMaTH4eckoro OXXHIaHHS Kak
TEOPETHYECKOTO CPETHETO 3HAYCHUS BEIIMIHHBL.
[onatne o 3akoHe Oompmmx 9ucen. V3mepenue
BEPOATHOCTEH ¢ MOMOIIBI0 YacToT. [IpuMeHeHue 3akoHa
OOJIBIIKX YHUCEIT.

BEJINYMHBI, PACTIPENICIICHNE BEPOSTHOCTEM.

M3yuars U 06cy:KnaTh IPUMEPHI TUCKPETHBIX M HETIPEPBIBHBIX CIyYaiHBIX BEIMYWH
(poct, Bec uenoBeKa, UYMCICHHOCTh HACENCHMS, APYTME W3MEHUMBBIC BEIHUHHBI,
paccMaTpuBaBIIMECS B Kypce CTAaTHCTHKH), MOJCIBHBIX CIIydalHBIX BEJINYHH,
CBSI3aHHBIX CO CIy4YallHBIMHM ONbITaMH (OpocaHue MOHETBI, WIpallbHOW KOCTH, CO
CITy4aiHBIM BEIOOPOM H T. IL.).

OcBanBaTh Ha 0A30BOM YPOBHE MOHATHSI: MaTeMaTUYECKOE OXKUAAHUE CIydaiHON
BEJINYMHBI KaK TEOPETUUECKOE CPe/IHEE 3HAUCHHE, TUCTICPCHS CITy4aifHOM BENNYNHBI KaK
aHaJIOT IUCIIEPCUH YHCIIOBOTO Habopa.

Pemate 3ajayd  Ha BBIYHCIEHHE MaTEeMaTH4YeCKOTO OXWAAHUS W JTUCIEPCHU
JIUCKPETHOM CIIy4allHOM BEIMYMHBI 110 33JJaHHOMY paclpeesIeHUI0, B TOM YHCIe 3a1ad,
CBSI3aHHBIX CO CTPAXOBaHMEM U JIOTEPESIMH (C HAIPABISIOMIEH ITOMOIIBIO).
3HAKOMUTBCT C MaTEMaTHYeCKUM OXHAAHHEM U JAUCIEPCHEH  HEKOTOPBIX
pacIpesneneHnii, B TOM YHCIIe PACIPENSIICHNS CITyqaliHON BEIMIMHBI «IHCIO YCIIEXOB)
B CE€pHHM UcTbITaHUN bepHyu.

M3yyarp 4acTOTy COOBITHSI B TOBTOPSIOIIUXCS CIyYalHBIX OIBITAX KaK CIy4YalHYIO
BCIIMYHNHY.

3HAKOMHUTLCS C 3aKOHOM OoJbIIuX yucen (B hopme bepHyum): mpu OOIBIIOM YUCIIe
OIIBITOB YaCTOTa COOBITHSI OJIN3KA K €r0 BEPOSTHOCTH.

Pemartp 3amaun Ha U3MEpEeHHE BEPOSATHOCTEH C MMOMOIIBIO YacTOT (C HAINpaBIAIOIEeH
MTOMOIIIBIO).

OO0cy:k1aTh pOJb 3aKOHa OONBIIMX YHCEN B OOOCHOBAaHMHM YAacTOTHOTO METO/A
N3MEPEHNUS BEPOSITHOCTEH.

O0cy:K1aTh 3aKOH OOJBIIMX YUCEN KAK IPOSBICHUE CTATUCTHUECKON YCTOHYMBOCTH B
WN3MEHYMBBIX SBJICHUSX, POJIb 3aKOHA OOJIBIINX YUCEN B TIPUPOIE M B )KU3HH YEITIOBEKA.

O6001eHne,
KOHTPOJIb
(10 v)

Hpe,I[CTaBJ'ICHI/IC JJaHHBIX. OmnucarenpHas CTaTHCTHKA.

BepostHOCT  CciydalHOTO ~ COOBITHA.  DJIEMEHTHI
KOMOMHATOPHKH. Ciryuaiinsle BEJINYHHBI "
pacrpeaeneHus.

I[oBTOPATH U3Y4YEHHOE U BHICTPAMBATH CHCTEMY 3HAHUIL.

Pemartp 3amauun Ha IPEJICTABICHNE U ONMCAHKE JAHHBIX.

Pemarh 3ajaun Ha HaXOX/IEHHE BEPOSTHOCTEH COOBITHH, B TOM YHCJE B OIBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, BEPOSITHOCTEH OOBEIMHEHUS H
nepecedeHust COOBITHH, BBIYUCIATH BEPOSTHOCTH B OMNBITAX C CEPUSIMH CIyYaiHBIX
WCTIBITAHUN

ITpu pa3pabotke paboueil mporpaMMbl B TEMAaTHYECKOM IJIAHWPOBAHUH JIOJIKHBI OBITh YYTEHBI BO3MOKHOCTH MCIIOJIb30BAHUS 3JIEKTPOHHBIX
(1ndpoBBIX) 00pa30BaTENBbHBIX PECYPCOB, SIBIISIOMIMXCS Y4eOHO-METOAMYECKUMU MaTepuanamMu (MyJIbTUMEIUWHBIE MPOTPaMMBbI, AJIEKTPOHHbBIE
y4eOHUKH U 3aJJaYHUKHU, 3JIEKTPOHHbIE OMOINOTEKH, BUPTYAIbHBIE J1Ja00OPaTOpUH, UTPOBBIE MPOrPAMMBbI, KOJJIEKIIUH HU(PPOBBIX 00pa3oBaTeIbHbBIX
pPECYPCOB), UCMOIb3YEMBIMU JI11 00YUEHUS U BOCIIUTAHUS Pa3IMYHBIX TPYIII [T0JIb30BATENEH, MPeACTaBIEHHBIMU B AIEKTPOHHOM (LIU(POBOM) BUE

U pCAIN3YIOIIHUMU OTUAAKTUYCCKUEC BO3ZMOXKHOCTHU I/IKT, COACPIKAHUC KOTOPBIX COOTBCTCTBYCT 3aKOHOAATCIILCTBY 00 06p3.30BaHI/II/I.




