rocyapersennoe orokernoe odmeobpasopareannoe yupexnenne Camapekoii obaacru
ocHoBHas obmeobpazosarennuan mxosaa noc. Hlymopckuii MyHHuMnaasHoro paiona
Boasmeuepuurosckuii Camapexoii obaacru

[Tposepeno
3am. aupexropa no YP

[2 2o "/ C.A. Octpoyxosa

PaGoyan nporpamma
10 MaTeMaTHKe

JUIS OCHOBHOM IIKOJNBI 5-9 Kiacchl

Pabouyio nporpaMmy COCTaBHI:
VUYHTEIb MATEMATHKH U HHPOPMATHKH

Porynépa Onsra AnaronbesHa

Cornacosano Ha [IIMO yuureneit

ECTECTBCHHO - HAYYHOrO IHKJIa

Iporokon Ne 7 or 3/ o0& 2o

Pykosoaurens [IIMO @w g

noc. llymosckuii, 2020



IosicHUTENLHAA 3aNNCKA

Kypc marematuku 5-6 kjaccoB sBisercs (GyHAaMEHTOM IJIsl MaTeMaTHYECKOTO
o0Opa3oBaHMs U Pa3BUTHUS IIKOJIHLHUKOB, TOMHUHUPYIOMIEH (QYHKIUEH MPU €ro W3yYeHHH B
TOM BO3pPACTE SBIISIETCS HMHTEIUICKTYaJIbHOE pa3BUTHE ydammxcs. Kypc mocTpoeH Ha
B3BEIICHHOM COOTHOIIIEHMM HOBBIX M pPaHEE YCBOCHHBIX 3HAHUN, O00s3aTEIbHBIX U
JNOTOJIHUTENBHBIX TEM I M3Yy4YEHUS, a TaK JKE€ YUYWUTHIBAET BO3pPACTHBIE U
WH/IMBHUIyaJIbHbIE 0COOEHHOCTH YCBOCHUS 3HAHUH yUaIllUMUCH.

PaGouas mporpamma mo MaremaTuke A 5-6  kimacca paspaboTaHa C y4eTOM
tpeboBanuiit ®I'OC OO0, yTBepKICHHBIM NpUKa30M MuHHCTEpPCTBA OOpa3oBaHUs U
Hayku Poccuiickoit deneparuu ot «17» mexadbpst 2010 r. Ne 1897, B COOTBETCTBUU C
aBTopckoi nporpammoit A.I'. Mepaisik, B.b. ITononckuii, M.C. Skup, E.B. byuko.

IIporpammHo-MeTOAMYECKOE 00ecnieyeHre padodeil MporpaMmbl

- Mepznsak A.I'. Marematuka: nporpammbl: 5—9 kiaccel / A.I'. Mepsnsik, B.b. Tlononckuit,
M.C. Sxup, E.B. byuko. — 2 u3a., nopa6. — M.: Benrana-I'pad, 2019. - 112 c.

- Mep3nsak A.I'. MatemaTuka : 5 kiacc : y4eOHUK JJI ydaluuxcsi 0011eo0pa3oBaTeIbHbIX
yupexnenuit / A.I'. Mep3msik, B.b. ITonouckuit, M.C. Sxup. — M.: Benrana-I'pad, 2018.
—304 c. : nn.

- Mep3nsk A.I'. MatemaTuka : 6 kiacc : y4eOHUK AJI ydaumxcsi 00111eo0pa3oBaTeIbHbIX
yupexaenuit / A.I'. Mep3msik, B.b. [Tononckuii, M.C. Sxup. — M.: Benrtana-I'pad, 2020.
—304 c. : nn.

OO0masi xapakTepuCcTHKA Kypca MaTeMaTHKH B 5—6 kiaccax

CopeprxaHne mMaTeMaTH4eckoro oOpa3oBaHHUs B 5—6 Kiaccax MpEACTaBICHO B BHUJE
CIENYIOLIMX COACpPKATENbHBIX pa3lenoB: «Apudpmerukay, «YucioBble U OyKBEHHbIE
BBIDAKEHMs. YpaBHeHWs», «HarmsagHas reometpus», «OJNEMEHTBl  CTATUCTHUKH,
BeposaTHOCTH. KoMOMHaTOpHbIE 3a1auny, «MaTreMaTuka B MCTOPUUYECKOM Pa3BUTHI.

Conepxxanue pasznena «Apudmerrnka» CIyXUT 0a3ol A JalbHEHIIET0 H3y4eHUs
yYallMMUCST ~ MAaTEMaTUKU M CMEXHBIX JUCIUIUIMH, CIIOCOOCTBYET  Pa3BUTHUIO
BBIYMCIIUTENILHON KYJIBTYpbl M JIOTUYECKOrO MBIIUICHUS, (OPMHPOBAHUIO YMEHUS
MOJIb30BAThCS  AJTOPUTMAaMHU, a TaK K€ NPUOOPETEHHIO MPAKTUYECKUX HABBIKOB,
HEOOXOJMMBIX B MOBCEIHEBHOW JKU3HU. Pa3BUTHE MOHATHUS O YUCIE CBA3AHO C U3YUCHUEM
palMoHANbHBIX YHCEN: HaTypaJbHbIX 4YHCEJ, OOBIKHOBEHHBIX M JICCSATHYHBIX ApPOOEi,
MOJIOKUTENIBHBIX U OTPULIATENIBHBIX YHCET.

Conmepxxanne paznena «YucinoBble u  OyKBEHHBIE BBIPDAKEHHUA. Y PABHEHUSD)
dbopMupyeT 3HaHHUS O MaTeMaTU4ecKoM si3bike. CyIIeCTBEHHAs pOJib PU 3TOM OTBOIUTCS



OBJIaJIeHUIO (OpMaJbHBIM ammnaparoM OyKBEHHOro ucyucieHus. M3ydenue martepuana
CHOCOOCTBYET (POPMHUPOBAHUIO y YUAIIMXCS MaTEMaTHUECKOTO arnapaTa pelieHus 3a1ad ¢
MIOMOIIBIO YPaBHEHHIA.

Conepxxanue paznena «Harnsnnas reomerpusi» (QOpMHUpPYET y ydalluxcsl HOHATHUS
TreOMETPUUECKUX (UTyp Ha IUIOCKOCTH M B TMPOCTPAHCTBE, 3aKJIaJbIBAET OCHOBBI
(dbopMUpOBaHUS TEOMETPUUECKON «peUum», Pa3BUBAET MPOCTPAHCTBEHHOE BOOOpaXEHHUE U
JIOTUYECKOE MBIIIICHHE.

Copnepxxanue paszznena «DJIEMEHTBl CTAaTUCTUKH, BeposaTHOCTU. KomOuHaTtopHbIE
3amaun» — 00sA3aTeNbHbI KOMIIOHEHT IIKOJIEHOTO OOpa3oBaHUs, YCHJIMBAIOLIUA €ro
NPUKIAJHOE U NPAKTUYECKOE 3HAUYEHHE. DTOT MaTrepuall HEOOXOAUM, MPEXKIE BCETO, IS
dopmupoBanus y ydamuxcs (QYHKIMOHAIBHOW I'PaMOTHOCTH, YMEHHUS BOCIPHHHUMAThH U
KPUTHYECKH aHAIM3UPOBATh HMHQPOPMAIMIO, MPEICTAaBICHHYI0O B pPa3IMYHBIX (hopmax,
MOHMMAaTh BEPOSTHOCTHBIM XapaKTep MHOTHX PEANbHBIX 3aBHCHUMOCTEH, MPOU3BOJUTH
NpOCTEHIe BEPOATHOCTHBIE pacu€Thl. M3ydeHne OCHOB KOMOMHATOPHKH TO3BOJIUT
ydaleMycs OCYLIECTBISATh PACCMOTPEHUE CIydaeB, nepedop BapHaHTOB, B TOM YHUCIIE B
IPOCTEHIINX MPUKIIAJAHBIX 3a/1a4ax.

Paznen «Marematuka B HMCTOPUYECKOM  Pa3BUTUW»  NpeJHA3HAYeH  Jis
(GopMUpOBaHUS MPEJCTABICHUNA O MaTeMaTHKE KaK YacTH YeJOBEUYECKOW KYJIbTYpPBI, IS
o0IIero pa3BUTUSl IIKOJBHUKOB, [JISI CO3JAHHS KYJIbTYPHO-UCTOPHYECKOH CpEIbl
00yueHus.

Mecto npeamera B ¢peaepabHOM 0a3UCHOM Y4eOHOM ILIaHE

CornacHo (denepanbHOMy Oa3uCHOMY Y4YeOHOMY IIIaHy JJii OOpa3oBaTENbHBIX
yupexaennii Poccuiickont @enepanuy Ha U3ydeHUE MaTEMaTUKU OTBOJMUTCS IO S5 4acoB B
Henemo, Bcero no 170 gacos B rof.

Hean0 wu3ydyeHuss Kypca MaTeMaTHKH B 5-6 Kjaccax sABJIsSIeTCS:
CHUCTEMAaTUYECKOE PA3BUTHE TMOHATUN 4YMCIIA, BBIPAOOTKA YMEHHWM BBINOJHATH YCTHO U
NUCbMEHHO apu(MeTHuecKue NeUCTBUS HaJl YACIaMU, IEPEBOJUThH MPAKTUUYECKUE 3a1a4n
Ha A3bIK MaTE€MAaTHUKH, MOJrOTOBKA YyYalIMXCS K HM3YYEHHIO CHCTEMAaTHUYECKHX KYpCOB
anreOpbl U T€OMETPHH.

3agaum Kypcea:

e Ppa3BHUBATh MPEACTABICHUE O MECTE U POJIA BHIYUCICHUN B YETOBEYECKON MPAKTHUKE;
chopMupoBaTh  MPAKTUYECKUE  HABBIKM  BBIIOJHEHHS  YCTHBIX, MHCHbMEHHBIX,
WHCTPYMEHTAJIbHBIX BEIYMCIICHUM, Pa3BUTh BEIYUCIUTENBHYIO KYJIbTYPY;

e HAYYUTHh BJIAJETh CUMBOJUYECKUM S3BIKOM alreOpbl, BbIpabOTaTh (PopMasibHO-
OTNepaTUBHBIC aNTeOpavyecKue YMEHHUS W HAYYUTHCS TPUMEHSTh HUX K PEIICHUIO
MaTeMaTHYECKUX U HeMaTeMaTUUeCKuX 3aJ1ay;



¢ pa3BUBATH MPOCTPAHCTBEHHBIE MPEACTABICHUS U N300pa3UTENbHBIE YMEHUS, OCBOUTH
OCHOBHbIE (aKTbl M METOABl IUIAHUMETPUHU, T[O3HAKOMUTBCA C MPOCTEUIIUMU
IIPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOMCTBaMU;

e JIaTh INPEICTABICHUSA O CTATUCTUYECKHX 3aKOHOMEPHOCTSAX B PEAJIBHOM MHpE U O
pa3IMUYHBIX CIIOCO0aX MX M3y4YeHHs, 00 0COOEHHOCTSX BBIBOJOB M IPOTHO30B, HOCSIIHUX
BEPOSTHOCTHBIN XapakKTep;

e pa3BUBATh JIOTMYECKOE MBIIUICHHE M PEYb — YMEHHE JIOTUYECKM OOOCHOBBIBATH
Cy)XKJIEHUS, TPOBOJAUTH HECJOXKHBIE CHUCTEMAaTU3allMH, IPUBOJWUTH IIPUMEPHl U
KOHTPIIPUMEPBI,  UCIOJB30BaTh  pa3jIMYHbIC  SI3bIKM ~ MAaT€MaTUKU  (CIIOBECHBIH,
CUMBOJIMYECKUH, TpapUUecKUil) Uisl WUIIOCTPALMU, MUHTEPIPETALMU, apryMEHTaluu U
JI0Ka3aTelIbCTBaA,

« (opMupoBaTh npeacTaBiIeHUsI 00 U3y4AEMbIX MOHATHIX U METOJAX KaK Ba)KHEUILNX
CpPEACTBAX MAaTEMAaTHYECKOTO MOJICIIMPOBAHUS PEAIBHBIX IIPOLIECCOB U SIBJIICHUM.

@®opMbI HTOTOBOM M MPOMEKYTOYHOM aTTECTALUU

HpOMe)KYTOLIHaH aTrTecTalu:Aa IIpOBOOUTCA B (bopMe TCCTOB, KOHTPOJIbHBIX,
IIPOBCPOYHBIX U CAMOCTOSATCIBbHBIX pa60T nu ap



TemaTnuyeckoe IJIAHKPOBaAHME
MartemaTuka S ki
5 yacoB B Heaea1o, Bcero 170 yacon

Ne Tema Kou-Bo uac
1 HartypanbHble unciia 19
2 CioxeHne U BbIYMTAHHE HATYPAJIbHBIX YHCEJ 33
3 YMHOKEHHEe U 1eJIeHHe HATYPAJIbHBIX YHCel 38
4 OO0bIKHOBEHHBIE IPOOH 18
5 JecaTu4HbIE IPOOH 48
6 IToBTOpEHME U cHCTEeMATH3AIMA Y4eOHOI0 MaTepHuaJia 14
170
TemaTHuyeckoe NVIAHUPOBAHUE
MaremaTuka 6 ki
5 yacoB B Heen10, Becero 170 yacos
Ne Tema Kou-Bo uac
1 JeJIMMOCTh HATYPAJIbHBIX YHCeJ 17
2 OO0ObIKHOBEHHbBIE IPOOH 38
3 OTHomEeHNUs ¥ NPONOPUMHU 28
4 PanyoHaJibHbIE YHCJIa M JeHCTBUS HAJd HUMH 70
3) IToBTOpEHME U cUCTEeMaTH3ALMA Y4eOHOI0 MaTepHaJia 17

170




Conep:xxanue mporpaMmMabl

Apudmernka

Hamypanvuvie uucna

Psan HaTypanbHbIX uncen. JlecsiTuuHasl 3amuch HATypajdbHbIX uucen. OKpyrieHue
HaTypaJIbHBIX YUCET.

KoopaunaTtHbli myy.

CpaBHeHue HatypanbHbIX uHcen. CIoXKeHUE W BBIUUTAHME HATYpPAJbHBIX YHUCEI.
CBoiicTBa CIIOKEHMUS.

VYMHOXEHHE M JIeJICHME HaTypaidbHbIX uncel. CBoilcTBa yMHOXXeHUs. [leseHue c
octaTkoM. CTENeHb Yuciia ¢ HAaTypaJIbHBIM ITOKa3aTEIEM.

JenuTenn M KpaTHbIe HaTypajlbHOro dyucia. Hawmbonpmuit oOumui AeIuTeb.
Haumensbinee oobmiee kpatHoe. [Ipuznaku nenumocTty Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[IpocTeie U cocTaBHbIC Uncna. Pa3noxkeHre 4ncen Ha MPOCThIE MHOKUTEIH.

Perienrie TEKCTOBBIX 3a/1a4 apu(PMETHYECKUMU CITOCOOAMMU.

Ilpobu
OO6bIkHOBEeHHBIE ApoOu. OCHOBHOE CBOMCTBO JipoOu. HaxoxeHue ApoOu OT yucia.

Haxoxxnenve uucna mo 3HaueHWto ero ApoOu. [IpaBuiibHble W HENMpaBWIbHBIE TPOOH.
CMmeniaHHbIe YHCIa.

CpaBHeHHE OOBIKHOBEHHBIX JpoOel M CMEIIaHHBIX uucen. ApHpMeTHYecKue
NEUCTBUS ¢ OOBIKHOBEHHBIMH JIPOOSIMU U CMEIIIAHHBIMU YHCJIAMHU.

Hecstuunbie  npodu. CpaBHEHME U OKpPYIJIEHHE  JCCATHUYHBIX  ApPOOeil.
Apudmerrueckue JEeUCTBUS C JECITUUYHBIMU JpoOsimu. [Ipukujaku pe3yiabTaToB
BbrunciieHuid. [IpeacraBieHue AecSITUUYHONW JpoOM B BHUJIE OOBIKHOBEHHOW JpoOU U
OOBIKHOBEHHOW B BHUJIC JCCATUYHON. beckoHeUHbIE TepUOAUICCKHUE JICCATUUHBIC IPOOH.
Jecarnanoe npuoImKeHne 0OBIKHOBEHHOM JIpoOH

Otnomenne. IIponeHTHOE OTHOHIEHWE ABYX uuceld. JlelieHWe 4Yuciaa B JIAHHOM
OTHOLIEHUU. Maciura0.

[Iponopiusi.  OcHoBHOe  cBoiicTBO  mpomopuuu. Ilpsmas u  oOpaTHas
IPONOPIMOHATIbHBIE 32aBUCUMOCTH.

[Ipouentel. HaxoxnaeHuwe mnpoueHTOB OT uyucia. HaxoxaeHwe dyucia 1mo ero
IPOLICHTAM.

Pemenne TekcTOBBIX 33124 apuMETUIECKUMH CIIOCOOAMH.

Pal/ﬂ/tOH(lﬂbele qucaa

[TonoxxurenbHble, OTpULATENbHBIE Ynciia U 4uciio 0. [IpoTMBOMONOXKHBIE YHCIIA.
Monayne yucia.



HGJIBIC qucia. PaHI/IOHaJII)HBIe qucia. CpaBHeHI/Ie palOHAJIBHBIX  YHUCCIL.
ApI/I(i)MeTHLIeCKI/IC I[GﬁCTBI’IiI C paluOHAJBbHBIMU YHCIIaAMH. CBoiicTBa CHOXEHUS U
YMHOXCHUA pAllMOHAJIIBHBIX YHUCCII.

KOOpI[I/IHaTHaSI IIpsaMasi. KOOpI[I/IHaTHaH IIJTOCKOCTB.

Benuuunvl. 3asucumocmu medcoy eaudunamu
Enunuiibel usmepenus JUIMHBIL, III01aau, 00bemMa, MacChl, BDEMEHH, CKOPOCTH.
[Ipumepsl 3aBucuMoOcTed Mexnay BenmuumHamu. [IpencraBieHue 3aBUCMMOCTEN B
Bujie popmyn. Beruucnenus no gpopmymnam.

UYucnosbie 1 OyKBEHHBIE BhIpAKEHUS. Y paBHEHUS
UucnoBele BbIpaXEHUsA. 3HAYEHUE YUCIOBOTO BhIpakeHHs. [lopsaok neicTBuil B
YHUCJIOBBIX BBIPpAKEHUSIX. bDyKBEeHHbIe BbIpakeHUsA. Packpeite cko0ok. I[lomoOHbIe
cjaraeMble, IPUBEJEHUE MOJOOHBIX claaraeMbiX. DOpMyIbL.
VYpaBuenus. Kopenb ypaBHeHus. OCHOBHbIE CBOWCTBA YpOaBHEHHU. PemieHue
TEKCTOBBIX 33/1a4 C MMOMOILbIO YPABHEHHUI.

DNIEeMEHThI CTaTUCTHKH, BepOoSITHOCTU. KoMOMHATOpHBIE 331241
[IpencraBneHue IaHHBIX B BUJE TaOJMIl, KPYIOBBIX M CTOJOYATBIX JHArpamm,
rpaduKoB.
Cpennee apudmernueckoe. CpeHee 3HaUCHUE BEIUYUHBI.
Cnyuaitnoe coObiTHe. JlocTOBepHOE U HEBO3MOXKHOE COOBbITHA. BeposTHOCTH
ciiy4yailHOro coObITHs. Penenrie KoMOMHATOPHBIX 3aa4.

Harnsgnas reomerpust

Harnsansle npeacTtaBieHus o GUrypax Ha MiIOCKOCTH: MpsiMas, OTPE30K, Jyd, yrod,
JIOMaHasi, MHOTOYIOJIbHUK, OKPYXHOCTb, KpYr. UYeThIpEXYroJIbHUK, NPSAMOYTOJIbHUK,
KBaJapar. TpeyroybHMK, BUJIBI TPEYTOJIBHUKOB. [IpaBuiIbHbIE MHOTOYTOJIBHUKN. B3anMmHOE
pacroJIoKEHUE ABYX MPAMBIX, IBYX OKPYKHOCTEH, IPSIMOM U OKpykHOCTH. M300paxenue
reoOMeTpUYeCKUX GUTYp U UX KOH(PHUTYpaIIHii.

Jlnuna otpeska, nomaHoi. llepumerp MHOroyronpHuka. EnvHUIBI W3MEpeHHS
IUHBL. MI3Mepenne IIMHbI 0Tpe3Ka, MOCTPOECHHUE OTPE3KA 3aJaHHOM JJINHBI.

Bugpr yrios. ['pagycHas mepa yrna. M3mepenue u nocTpoeHHE YIioB ¢ MOMOIIbIO
TpaHcnoptupa. buccekrpuca yria.

[lonsiTe 1uomagu  QUrypbl; €OUHUIBI  H3MepeHus Iuiomanu. [lnomansb
OpsIMOYTOJIbHUKA, KBajpata. [IpubmnkénHoe n3Mepenue miomaan Guryp Ha KIeT4aTou
oymare. PaBHoBenukue gurypsl. Paspe3anne u cocTaBieHUE TEOMETPUIECKUX PUTYP.

Harnsanble npeactaBiaeHus: 0 IpOCTPAHCTBEHHBIX (Urypax: KyO, mapaienenunes,
npu3Ma, nupamuaa, map, cdepa, konyc, muiuHap. M3o0pakeHne NpoCTpaHCTBEHHBIX
¢uryp. Ilpumepsl ceuenuit. Muororpanauku. [lpaBunbHble MHOTOrpaHHUKH. [Iprmepbl



pa3BEPTOK  MHOTOTPAHHUKOB, IWJIMHJApa U  KoHyca. M3roroBieHue Mojenen
MPOCTPAHCTBEHHBIX PUTYD.

[Tonsitue o0bEMa; equHuIbl 00bEMA. OOBEM MPSMOYTOJIBHOTO Mapajiesenumnesa,
Kyo0a.

[Tonsitue o paBenctBe Quryp. LlenTpanpHas, oceBas W 3epKajibHAs CUMMETPHHU.
N300pakeHne CHMMETPUYHBIX (DUTYP.

MaremaTuka B UCTOPUYECKOM Pa3BUTUU
Ucropust popmMupoBaHus TOHITHS YWCTA: HATypaldbHBIE dYHCIa, ApoOw,
HEJIOCTAaTOYHOCTb  PAlMOHAJIBHBIX  YUCEI  JJii  TEOMETPUYECKUX  HM3MEpPEHUH,
uppauuoHaibHbie uucia. CtapuHHbBIE cUcTeMbl 3amucu uucen. J[pobu B Basuione,
Erunrte, Pume. OTkpbiTHE AeCATUUHBIX JipoOei. CTapuHHbBIE CUCTEMBI Mep. JlecsTuuHbIe
npoOu u Merpuueckas cucrema Mmep. [losBieHue oTpuuatenbHbIX yucend u Hyns. JL
Marnuukui. JI. Dunep.



JInuHOCTHBIE, MeTanpe/AMeTHbIE M MIPeAMeTHbIE Pe3yabTaThl
OCBOCHHS COJIep:KaHUsl Kypca MaTeMaTHKHU

Dopmuposanue YHUBEPCANbHBIX YUEOHbIX OeliCmEUll
N3yuenne matemMaTHKd TO JaHHOW Mporpamme crnocoOcTByeT (OPMHUPOBAHUIO Y

YHaluxcs JUIHOCTHBIX WU MCTAIIPCAMCTHBIX PC3YJIbTATOB O6y‘I€HI/ISI, COOTBCTCTBYIOIIHUX

TpeOoBaHUsM (eIepaTbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO

obmero oopasoBaHusl.

1)

2)

3)

4)

5)

1)

2)

3)

4)

5)

Jluunocmuvle pezyromamaoi.:

BOCIIUTAHUE POCCHMCKON TPAXKAAHCKOM HUJICHTUYHOCTH: MATPUOTU3MA, YBAKECHUA K
OtedecTBY, OCO3HAHHUA BKJIaJa OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHE MHUPOBOU
HAYKH;
OTBETCTBEHHOE OTHOIICHUE K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOMUXCS K
CaMOpPa3BUTUIO W CamMO0OOpa30BaHHWIO Ha OCHOBE MOTHUBAIlMU K OOYYEHUIO U
MTO3HAHMUIO;
OCO3HAHHBIA BBHIOOP W TOCTPOEHUE AAJIbHEWIEW WMHIMBHIYAJIbHOW TPACKTOPHH
oOpazoBaHus Ha 0aze OPUEHTUPOBKU B MHpe mnpodeccuii u npodhecCuoHAIbHBIX
MPEANOYTCHUH C YYE€TOM YCTOWYMBBIX IMO3HABATEIBHBIX HMHTEPECOB, A TAaKXKE Ha
OoCHOBE (hOPMHUPOBAHUS YBaXKUTEIBHOTO OTHOIIEHUS K TPYAY, Pa3BUTHE OIIbITA
y4acTus B COLMAIIBHO 3HAYUMOM TPY/IC;
YMEHHE KOHTPOJMPOBATh MPOIECC U pe3ysbTaT y4yeOHOW M MaTreMaTH4YeCKOU
JESITETbHOCTH;
KPUTUYHOCTh MBIIUICHUSI, THULIMATHBA, HAXOIYUBOCTh, AKTUBHOCTh MPU PEIICHUU
MAaTEMAaTHYECKUX 3a]1a4.

Memanpeomemmuvie pe3ynomamol:
YMEHHE CaMOCTOSATEIIBHO ONPEACIATh I CBOCTO OOy4YeHHUs, CTaBUTh U
dbopmynupoBaTh I ceOsl HOBBIE 3a7auu B ydeOe, pa3BUBaTh MOTHBBI U MHTEPECHI
CBOEH MO3HABATEIbHOM JEATCILHOCTH;
COOTHOCUTH CBOU [ICUCTBHUS C IUIAHUPYEMBIMH pE3yJIbTaTaMHU, OCYIIECTBISATH
KOHTPOJIb CBOEU JEATEIBHOCTH B MPOLIECCE TOCTHKEHUSA PE3yJIbTaTa, OMPEICIATh
CrocoObl  JEHCTBHI B paMKax MPEMIOKEHHBIX YCIOBUH U TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JAEHUCTBUSA B COOTBETCTBUM C U3MEHSIOLICHCSA CUTyallue;
YMEHHUE OMNpPEACNSITh MOHATHSA, CO3/1aBaTh OOOOIIEHUS, YCTAaHABIMBATh AHAJIOTHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOSTSIHLHO BBIOMpPATh OCHOBAHHUS M KPUTECPUU IS
KJIacCU(UKAIINH,
YMEHHME YCTaHABJIMBATh NPUUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE
paccyxaeHue, yMO3aKIoueHHe (MHAYKTUBHOE, NEAYKTUBHOE U IO aHAJIOTHHU) U
JieJIaTh BBIBO/IBI,
pa3BUTHE KOMIIETCHTHOCTH B OOJIACTH  HMCIIOJB30BaHUS HMHOOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTH;



6) mepBOHAYaNBHBIE MPEJCTABICHHUS OO0 HACSX M O METOJAaX MaTeMaTHKH Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKH, O CPEJCTBE MOJCIUPOBAHMS SBJICHUNA U
MPOIIECCOB;

7) yMEGHHE BHUICTh MAaTEMAaTHYCCKYIO 3a/ilady B KOHTCKCTE MPOOJIEMHOW CHUTYyallud B
JIPYTUX JUCUUIUIMHAX, B OKPY’KAIOILIEH KU3HH;

8) yMeHHE HAXOIUTh B Pa3IMYHBIX MCTOYHHKAX HH(DOpMAIUIO, HEOOXOIUMYIO st
pelieHusT MaTeMaTHYecKUxX MpoOjeM, W TPEACTaBISATh €€ B MOHITHON Qopme,
IPUHUMATh PEIICHWE B YCJIOBHUSAX HENOJHOM WM W30BITOYHOM, TOYHOM WIIN
BEPOSITHOCTHON MH(DOpMAITUK;

9) yMeHHME TOHMMATh M HCIOJB30BaTh MAaTEMATHYECKUE CPEICTBA HATJISIHOCTH
(rpaduku, TabMMIBI, CXEMBI W Jp.) ISl WUIIOCTPAllUM, HWHTEPIpETaIlnu,
apryMeHTallnu;

10) yMmeHue BBIIBUTATH THUIIOTE3HI MPU PEHICHUU 33/1a4M, MOHUMAaTh HEOOXOTUMOCTh
WX MIPOBEPKU;

11) mnoOHMMAaHHE CYNIHOCTH ATOPUTMUYECKUX MPEAMUCAHUN U YMEHHE ICHCTBOBATH B
COOTBETCTBHUH C MPEII0KEHHBIM aITOPUTMOM.

IIpeomemnvle pezyromamol:

1) oco3HaHHMe 3HAYCHHUS MAaTEMATUKH JUIS IOBCEIHCBHOW KU3HU YEIOBEKa,

2) mpeACTaBicHUE O MaTeMaTH4YeCKOW Hayke Kak cdepe MaTreMaTHYeCKOu
nesaTeabHOCTH, 00 »JTamax e pas3BUTHSA, O €€ 3HAUYMMOCTH Il Pa3BUTHS
ITUBUJTN3AIIHH;

3) pa3BuTHE YMEHHI pabOTaTh ¢ y4eOHBIM MaTEMATHICCKHM TEKCTOM (aHATM3UPOBATh,
U3BJICKATh HEOOXOAUMYI0 HMH(POPMAIIMIO), TOYHO W TPaMOTHO BBIpAXaTh CBOU
MBICJIA C TPUMEHEHUEM MATEeMAaTHUYE€CKOM TEPMHUHOJIOTUU U CUMBOJIMKH, IPOBOJIUTH
KJIacCU(UKAIIUH, TOTHUYECKHE 000CHOBAHUS,

4) BnameHue 0a30BBIM MOHATHHHBIM aIlllapaToM 0 OCHOBHBIM pa3JeiiaM COJICPIKaHNS;

5) mpakTHYeCKH 3HAYMMBIC MATEMAaTHUYECKHE YMEHHUS M HaBBIKH, MX MPUMEHCHHE K
pPEIICHUI0 MaTeMaTHYeCKMX W HE MaTeMaTHYeCKHX 3a/ad, MPEeIIoararpiiee
YMEHUSL:

® BBHITIOJIHATH BBIUMCICHUS C HATypaJbHBIMH YHCIaMU, OOBIKHOBEHHBIMU U
JECATUYHBIMH JIPOOSMH;

e pemiath TEKCTOBBIC 3aayd apu(PMETHYECKUM CIIOCOOOM W C TOMOIIBIO
COCTAaBJICHUS U PELIECHUS YPABHECHUM;

® u300paxxath PUTYpPHI HA TUIOCKOCTH;

® UCIIOJIb30BaTh TE€OMETPUUECKHM «S3BIK» IS  OINHUCAHUS MPEIMETOB
OKPYaIOIIero MUpPa,;

® U3MEpSATh JUIMHBI OTPE3KOB, BEIMYHMHBI YTJIOB, BBIYUCIIATH IUIOMIATU U
00BEMBI GUryp;



pacro3HaBaTh U U300pakaTh paBHbIE U CUMMETPUYHBIE (UTYPBL;

MPOBOJUTh HECIIOKHBbIE TMPAKTUYECKUE BBIYMCICHUS C TPOLIEHTAMU,
UCIOJIb30BaTh MPUKHJIKY U OLIEHKY; BBIMOJIHITh HEOOXOIUMBIE U3MEPEHUS;
UCIIONIb30BaTh OYKBEHHYIO CHUMBOJIMKY JUIsI 3allUCH OOIIUX YTBEP:KICHUM,
dbopmyI1, BRIpaKEHUM, YPaBHCHHUI;

CTPOUTh HAa KOOPJAMHATHOM TIJIOCKOCTH TOYKH MO 33JaHHBIM KOOpJMHATaM,
OTIPENETSATH KOOPAUHATHI TOUEK;

YUTaTh U HCIIOJIb30BaTh MH(OPMAILNIO, MPEACTABICHHYIO B BUJIEC TaOJHIIbI,
JarpaMMBbl (CTOJIOUATOMN WM TPYIIIOBOH), B TpauueCKOM BHU/IE;

pemary MpocTeliine KOMOMHATOPHBIE 3ajaud IMepedOpoOM  BO3MOMKHBIX
BAapUAHTOB.



Ilnanupyembie pe3yabTaThl 00y4YeHUs MATEeMaTHKe B 5—6 KJiaccax

Apugpmemura

Ilo oxonuanuu uzyuenus Kypca y4awjuiics Hay4yumcsi:

* IOHUMATh OCOOEHHOCTHU ACCITUYHOU CUCTEMBbI CUHCIICHUS;

* UCIIOJIb30BATh MOHSTHS, CBA3aHHBIE C IETMMOCTHIO HATYpaJIbHBIX YHCEI;

* BBIpA)XaTh YMCia B SKBUBAJICHTHBIX (hOpMax, BbIOMpas Haubosiee mOaXOSIIyI0
B 3aBHCHMOCTH OT KOHKPETHOH CUTYyaIlHH;

* CpaBHUBATh U YIOPSAA0YMBATh PALlMOHAIIBHBIEC YHCIIA;

* BBINOJHATh BBIYMCICHUS C PALMOHAIBHBIMM YHCIIaMHU, COYETas YCTHbIE U
NUCbMEHHbIE IPUEMBI BBIYMCIICHUH, IPUMEHATH KaIbKYJISATOD;

* FICTIOJIK30BATh MOHITHUS M YMEHHUS, CBSI3aHHBIE C TIPOIIEHTAMH, B XOJI€ PEIICHUS
MaTEeMaTHYECKUX 3a/ad M 3aJa4 M3 CMEXKHBIX IPEIMETOB, BBIIOJIHATH HE CIOXKHBIC
[IPAKTUYECKUE PACYETHI;

* aHAIM3UPOBATh TpaUKU 3aBUCHMOCTEH MEXTy BETUYHMHAMH (PacCTOSHHE,
BpEMsi; TeMIlepaTypa U T. IL.).

Yuawuiics nonyyum 603modcHocms:

* MO3HAKOMUTHCS C MO3ULIMOHHBIMU CHUCTEMaMH CUUCIICHHUS U OCHOBAaHUSIMU,
OTJIIMYHBIMU OT 10;

* yrayOuTh M Pa3BUTh MPEJICTABICHHS O HATypaJbHBIX YHCIaX U CBOMCTBax
JEIUMOCTH;

* HAyu4dThCA WCIOIB30BaTh NPUEMBI, PAIMOHAIM3UPYIONINE BBIUMCICHHUS,
OpUOOPECTH HABbIK KOHTPOJUPOBATH BBIYMCIEHUS, BbIOMpas MOAXOMAIIUN JUis
CUTYaIINH CTI0CO00.

Yucnosvle u bykgenHvle guipaxcenus. Ypaguenus

Ilo okoHuanuu uzyueHus Kypca y4awuics Hayuumcsi:

* BBITIOJIHATH ONEPALMU C YHCIOBBIMU BbIPAKEHUSAMH;

* BBINOJIHATH MpeoOpa3oBaHusl OYKBEHHBIX BBIPAXKEHUH (PacKphITHE CKOOOK,
MPUBEICHUE TTOJT00HBIX CJIaraeMbiX);

* pewiaTh JIMHEWHBbIE YpaBHEHUS, pelIaTh TEKCTOBBIE 3a/Jaydl alIreOpandecKkum
METO/IOM.

Yuawuticsa nonyuum 603modcHocmy:

* pa3BUTH MPEJICTABICHUS O OYKBEHHBIX BBIPAKEHUSIX U UX MPEOOPa30BAHUSX;

* OBJAAETh CHEUUATbHBIMM MpUEMAMHU pEUICHUS YpaBHEHUW, NPUMEHSTh
anmnapar ypaBHEHUU Il pelIeHUs] KaK TeKCTOBBIX, TaK U MPAKTUYECKUX 3a]1ay.

Haensonas ceomempust
Ilo okoHuanuu usyuenus Kypca y4awuics Hayuumcsi.



* pacro3HaBaTh Ha YEPTEXKAX, PUCYHKAX, MOJEISIX M B OKPYKAIOIIEM MUPE
TUTOCKHE ¥ TIPOCTPAHCTBEHHBIC TEOMETPUUYECKUE QUTYPHI U HX JIEMEHTHI;

* CTPOUTH YTJIBI, ONPEILISITh UX TPALYCHYIO MEPY;

* pacmo3HaBaTh W  HW300pakaTh  pa3BEPTKH  KyOa, MPSIMOYTOJBHOTO
napajuiesenuneaa, NpaBWiIbHON MTUPAMUIbI, IIIHHIPA U KOHYCA;

* OTIIPENETATH 10 JUHEHHBIM pa3MepaM pa3BEPTKH (PUTYPHI, TUHEHHBIE pa3MeEpPhI
camoit purypsl 1 Ha000POT;

* BBIYUCIIATH O0BEM MIPSAMOYTOJIBHOTO Mapajuieenuneaa u Kyoa.

Yyawuiics nonyuum eo3zmoorcnocms:

* HAYYHUTHCS BBIYUCIATH OOBEM MPOCTPAHCTBEHHBIX T€OMETPUYECCKUX (Hryp,
COCTaBJICHHBIX M3 MPSMOYTOJIBHBIX TapaslIeICITUIICIOB;

* YIUIyOUTh W Pa3BUTh NPEJICTABICHUS O MPOCTPAHCTBEHHBIX T'€OMETPUUCCKUX
durypax;

* HAYYUTHCS IPUMEHSATH Pa3BEPTKH JISI BBIMOJTHEHUS IPAKTUICCKUAX PACUETOB.

Inemenmol cmamucmuxu, geposmuocmu. Komounamopnole 3a0ayu

Ilo oxonuanuu uzyyenus Kypca y4awuiicss Hay4umcs:

* HCIOJIb30BaTh MPOCTEHINNE  CIOCOOBI  MPEJACTABICHUS W  aHajau3a
CTAaTUCTUYCCKUX JTAHHBIX;

* pelaTb KOMOMHATOPHBIC 3aJa4l Ha HAXOXJEHHUE KOJMYECTBAa OOBEKTOB WIIH
KOMOWHAIIUH.

Yuawuucsa nonyuum eo3moorcnocms.:

* mpuoOpecTd MNEepBOHAYAIBHBIM ONBIT OpraHu3aluu cOopa JaHHBIX MOpU
IPOBEJACHUN  OIpoca OOIMIECTBEHHOIO MHEHHUS, OCYIISCTBIATh HMX  aHaJIM3,
IPEACTABIISATh Pe3yJIbTAaThl OIPOca B BUJIC TAOIHUIIBI, JHATPAMMBbI,

* Hay4YUThCS HEKOTOPBHIM CIICHHATBHBIM IpuUéMaM pelnieHuss KOMOMHATOPHBIX
3aja4.



IIporpammHo-MeTOANYECKOE O0ecniedeHne padoyeil MporpaMmbl

llpoepamma:

Mep3msixk  A.I'. Maremaruka: mporpammbl: 5-9 xmaccet / A.l. Mepsmsak, B.b.
[Tonouckwuii, M.C. fxup, E.B. bymnko. — 2 u3n., nopad. — M.: Benrana-I'pad, 2019. —
112 c.

Yuebnwiii komniekm 0151 y4auyuxcs.

1. Mep3nax  A.I'. Maremaruka : 5 Kimacc : y4eOHMK i1 y4alluxcs
oOmeo0OpasoBarenbHbix yupexaenuit / A.I'. Mepsnsak, B.b. Ilononckuit, M.C. Sxup.
— M.: Benrana-I"pad, 2019. — 304 c. : n.

2. Mep3msik  A.I. Marematuka : 6 Kiacc : y4eOHHK I y4YaIlUXCS
ob1eoOpazoBarenbHbIX yupexaeHuit / A.I'. Mepsnsak, B.b. Ilononckuit, M.C. Axup.
— M.: Benrana-I"pad, 2020. — 304 c. : n.
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YHuBepcanbHble yueOHbIE AeCTBHS, POpMHUpYyEMbIe
B Kypce MaTeMaTUKu 5—6 KJIaccoB

ITo3naBaTenbHbIe YY ][

Pa3BuBaeM ymeHus:

CpPaBHMBATh Pa3IMUHbIE OOBEKTHI: BBIACISATH U3 MHOXKECTBA OJUH WU
HECKOJILKO 00BEKTOB, MMECIOIIUX OOIIE CBOMCTBA;

OCYIIECTBJISATH aHAIN3 OOBEKTOB C BBIJICIICHHUEM CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX PU3HAKOB;

BBISIBIISITH OCOOCHHOCTH (KauecTBa, MPU3HAKK) pa3HbIX 00BEKTOB B MPOIECCE
UX PaCCMOTPEHHUS;

COTIOCTABJISITh XapaKTEPUCTUKU OOBEKTOB 110 OJHOMY WJIM HECKOIBKUM
MpU3HAKaM;

BBISBIISITH CXOJICTBA U Pa3inuus 0OBHEKTOB;

BBIJICNIATH 00I1I€€ U YaCTHOE, 11EJI0€ U YacTh, 00IIee U PA3IUYHOE B U3yUaEeMbIX
00BEKTaX;

KJ1accu(UIMPOBATH OOBEKTHI;

BBITIOJIHATH Y4€OHbIE 33]]a4M, HE UMEIOIINE OJHO3HAYHOTO PEIICHUS;
MIPUBOJIUTH MPUMEPHI B KAUECTBE JI0KA3aTEIbCTBA BhIABUTAEMbIX TTOJIOKEHUI;
BBIJICTISATh CYIIECTBEHHYIO HH(POPMAITUIO U3 TEKCTOB,;

MCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA, B TOM YUCIIE MOJEIH U
CXEMBI JUIsl pelIeHUs] yueOHBIX 3a]1ay;

OCYILIECTBJISITh CUHTE3 KaK COCTABIJICHHE 1IEJIOr0 U3 YacTeH;

BBIJIEATh 3aKOHOMEPHOCTB;

BJIQICTh OOIIMM MPUEMOM PEIICHHUS 3a]1a4;

BBIOMpPATh Hanbosee 3 PeKTUBHBIE CIOCOOBI pELICHUS 3a]1ay;

MIPUMEHSTH CXEMBbI, MOJICIIU JIJIsl TTOTy4eHUsI HHGOpMalluu;

CTPOUTH pacCcy>kKJIeHus B (popMme CBA3M MPOCTHIX CYKJIEHUNU 00 0OBEKTE;
yCTaHABJIMBATh AHAJIOTHH;

BBIJICTISATh 3aKOHOMEPHOCTb;

OPHEHTHUPOBATKLCS HA pazHOOOpa3ne CrocO00B PEIICHUS 3a/1a4;
YCTaHABJIMBATh MPUUYUHHO-CIIC/ICTBEHHBIE CBA3U;

CTPOUTH JIOTUYECKHE IIETTU PACCYKICHUI;

MOMCK HEOOX0AMMOM MH(OPMALIUK JIJ1s1 BHIOJHEHUS Y4EOHBIX 3aJaHUM;
CTPOUTH paccykIaeHusi B Gopme CBA3HM NPOCTHIX CYKIEHUN 00 00BEKTE, €ro
CTPOEHUH, CBOWCTBAX U CBA3SX;

OCYILIECTBJISITh CPABHEHUE MO 3aJJaHHBIM KPUTEPUSIM;

YUYUTHCS OCHOBAM CMBICIIOBOTO YTEHUSI HAYYHBIX U MO3HABATEIbHBIX TEKCTOB.



10.

10.

KommynukaTuBubie Y'Y/

Pa3BuBaem ymeHus:

NOJJIEP>KUBATh MHUIIMATUBHOE COTPYIHUUYECTBO B MOUCKE U cOOpe
uHpopMaImu;

HaBBIKH Y4€OHOI'O COTPYAHUYECTBA B XOJE€ UHAUBUAYAIbHON U IPYIIIOBOI
paboThI;

OpPraHM30BBIBATH U IJIAHUPOBATH YYEOHOE COTPYJHUYECTBO C YUUTEIIEM H
CBEPCTHHUKAMU;

TOYHO U TPAMOTHO BBIPaKaTh CBOM MBICJIH, OTCTAUBATh CBOIO TOUKY 3PEHHUS B
IPOLIECCE JUCKYCCHH;

HAXOJUTh B TEKCTE UH(POPMAIKIO, HEOOXOAUMYIO JIJIsl PEIICHHUS,
0OMEHHMBATBHCS 3HAHUSAMH C OJHOKJIACCHUKAMU ISl MPUHATHS 3D PEKTUBHBIX
COBMECTHBIX PELICHU;

IJIaHUPOBATH YU4EOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;
YIPABJISITH CBOMM MOBEJAECHUEM (KOHTPOJIb, CAMOKOPPEKIHS, OLIEHKA CBOETO
NeNCTBUSA);

BBICITYILIMBAaTh MHEHHUE YICHOB KOMaH/1bl, HE NIepeOnBas; IPUHUMATD
KOJUIEKTUBHBIE PELICHUS;

CIIylIiaTh APYTUX, OBITAThCS PUHUMATD JPYTYIO TOUKY 3pEHUsS, ObITh TOTOBBIM
MU3MEHUTH CBOIO;

PeryasituBubie YY /|

Pa3zBuBaeM ymeHus:

OTIPEIENIATh 1EJIEBbIC YCTAHOBKU yU€OHOM NESITEIIbHOCTH;

OTIpEeENATh OCIE0BATEIHLHOCTD MPOMEXKYTOUHBIX 1I€JIEH C y4EeTOM
KOHEYHOTO pe3yJIbTaTa;

COCTAaBJISITH IUIAH MTOCIEA0BATEILHOCTH IECTBU;

CaMOCTOSATENIbHO OOHAPYKUBATh U (POPMYIIUPOBATH YUEOHYIO POOIIEMY;
OIICHWBATh YPOBEHb BIIAJCHUS yUeOHBIM JICHCTBUEM (OTBEUATh HA BOTIPOC
«4TO 51 HE 3HAIO0 U HE YMEIO7»;

MIPOTHO3UPOBATH PE3YyJIbTAT U YPOBEHb YCBOCHMUS;

dbopMHpOBaTH TIOCTAHOBKY Y4€OHOM 3a/1a4yu HA OCHOBE COOTHECEHHMSI TOTO,
YTO y>K€ U3BECTHO M YCBOCHO YYaIIMUMCS, U TOTO, YTO €Il HEM3BECTHO;
OIICHMBATh BECOMOCTh MPUBOIUMBIX JIOKA3aTEIIbCTB M PACCYKICHU;
KOPPEKTUPOBATH JICATECILHOCTh: BHOCUTH H3MEHECHHUSI B TIPOIIECC C YICTOM
BO3HUKIIMX TPYIHOCTEH M OITMOOK, HAMEUYATh CITOCOOBI MX YCTPAHCHHUSI,
dbopMHUPOBaTh CIIOCOOHOCTH K MOOMJIM3AIMH CHJI M DHEPTHUH, CIIOCOOHOCTH K
BOJICBOMY YCUJIMIO B TIPEOJIOJICHUH MPETATCTBHM;

BHOCUTbH HEOOXOMMBIC JTOTIOTHEHUS U KOPPEKTUBHI B TUIAH U CITOCOO



11.

12.
13.

14,

15.

JICHUCTBUSA B CITydae PacXOXIACHUS ATAIOHA, PEaTbHOTO JACHCTBUS U €T0
IIPOYKTa;

0CO3HaBaTh CaMOT0 CeOS KaK JIBIKYIIYIO CHITY CBOCTO HaydeHUs, K
IIPEOI0JICHUTO MPETATCTBUN B CaMOKOPPEKITUH;

0CO3HaBaTh YPOBEHb U KAY€CTBO YCBOCHHMS PE3yJIbTaTa;

MIPOCKTUPOBATH MAPIIPYT MPEOIOJICHUS 3aTPYAHEHU B 00yUCHUH Yepes
BKJIIOUEHHE B HOBBIE BUJLI I€ATEILHOCTH,

OCYIIECTBIISATH KOHTPOJb ACATEIBHOCTHU («UTO CIIETAHOY) U MOIArOBBIN
KOHTPOJIb («KaK BBITIOJIHEHA KaXkK/1ast OIlepariys, BXOAIIas B COCTaB Y4eOHOTO
JEUCTBU»);

CaMOCTOSTEIIbHO BBIJICIATH U (DOPMYIUPOBATH ITIO3HABATEIBHYIO I1CITb.



Pabouas mporpamMmma mo matemaTuke 7—9 Kiacchl

TlosicHUTEIbHAS 3aIUCKA

Y4eOHblii Kypc TOCTpOEH Ha ocHOBe DenepalibHOTO  TOCYAapCTBEHHOTO
00pa30BaTeNbHOro CTaHAapTa ¢ yuetoM KoHIenuuu MmareMaTndeckoro oopa3oBaHUsl
Y OpPUEHTUPOBAH Ha TPeOOBaHMS K pe3yJibTaraM OOpa3OBaHMs, COAEpPKAIIUMCS B
[IpumepHOli  OCHOBHOW  0OOpa30BaTENbHOW MpOrpaMMe OCHOBHOTO  OOIIEro

oOpa3oBaHUs.

[IporpammMHO-MeTOqUYECKOE OOECTIEYEHHE MPOTPAMMBI

- Mepznsak A.I'. Maremaruka: mnporpammbl: 5-9 wmaccelt / A.I'. Mepsnsik, B.b.
[Tomouckwmii, M.C. Sxup, E.B. bytiko. — 2 u3a., mopa6. — M.: Bearana-I'pad, 2019. —
112 c.

- Anre6Gpa : 7 kiacc : y4eOHHMK ISl ydaniuxcsi o01eo0pa3oBaTeIbHbIX YUpeKIeHUN /
A.T. Mepsnsk, B. b. [Tomonckuii, M. C. SIkup. — M. : Bearana-I'pad. 2020

- Anre6Opa : 8 kiacc : y4eOHHMK ISl ydanuxcsi o0eo0pa3oBaTeIbHbIX YUpeKIeHUN /
A. T. Mep3nsk, B. b. ITononckuii, E. M. PabunoBuu, M. C. Slkup. — M. : Benrana-
I'pad. 2020

- Anre6Gpa : 9 kiacc : yuyeOHUK IS ydanuxcsi o0ieo0pa3oBaTeabHbIX YUPEKISHUN /
A. T. Mep3nsk, B. b. [lononckuii, E. M. Pabunosuu, M. C. Skup. — M. : Benrana-
I'pad. 2020

- I'eomerpus, 7 knacc. Mep3nsik A.T., Ilononckuit B.b., M.C. Sxup. M.: Benrtana-
I'pad,2020.

- I'eomerpus, 8 knacc. Mep3nsik A.T., Ilononckuit B.b., M.C. Sxup. M.: Benrtana-
['pa,2020.

- ['eometpus, 9 kmacc. Mepsmsak A.T., Ilononckumii B.b., M.C. fxup. M.: Benrana-
I'pa,2020.



OO0mast xapakTepucTHKa Kypca

ConepxaHue Kypca MareMaTUKH B 7—9 Kjaccax NpEACTaBICHO B BUJIE CIEAYOIIUX

COJICP)KATENIbHBIX  pa3lieNioB: «AnreOpa», «YucCIOBbIE MHOXKECTBa», «DYHKIIUNY,
«DNEeMEeHTHI PUKIAAHOW MaTEMATUKNY, «Alredpa B ICTOPUUECKOM PA3BUTHUNY.
«I"eomeTrpuueckue Gurypei», «M3mMepeHne reoMeTpruIecKiuX BeMnuuny», «KoopauHaTe,
«BekTopb», «'eomeTpusi B HCTOPUUYECKOM Pa3BUTHI.
Copnepxanue paznena «Anredpa» QopmMupyer 3HAHHS O MATEMaTUYECKOM  S3bIKE,
HEOOXOMMMBIC NIJISl PEIICHUS MAaTeMAaTHYECKHUX 3ajad, 3a7a4 U3 CMEKHBIX TUCITUIUINH, a
TaKke NPaKTUUYECKUX 3ajad. M3ydeHwe marepuana crocoOCTBYeT (OPMUPOBAHUIO Y
y4aluxcs MaTeMaTU4eCKOro arrapara peleHus 3aad ¢ [MOMOIIbI0 YPABHEHUN, CUCTEM
YPaBHEHUI U HEPABEHCTB.

Martepuan  JaHHOTO  paszjelia MPEACTaBICH B aCIeKTe, CIOCOOCTBYIOIIEM
(bOpMHUPOBAHUIO Y yYAIIMXCSd YMEHHUS MOJIb30BaThCs anroputMamu. CyliecTBeHHas! POJb
IpA  3TOM OTBOJHUTCS PA3BUTHIO AITOPUTMUYECKOIO MBIIUIEHUS —  BaXHOHU
COCTAaBJISIOLIEN UHTEUIEKTYAJIbHOTO Pa3BUTHS YEIIOBEKA.

Conepxanue paszaena «UuciaoBple MHOXKECTBA» HALEIEHO HA MATEMaTHYECKOE
pa3BUTHE ydaluxcs, (POpMUPOBaHUE Yy HHUX YMEHHUSI TOYHO, CXATO W SICHO M3JlaraTh
MBICJIA B YCTHOM U NMCBbMEHHOM peuu. Marepuail paszena pa3BUBACT MOHITUE O YUCIIE,
KOTOPOE CBSI3aHO C U3YUYECHUEM JACHCTBUTEIIBHBIX YHCET.

Lenp conmepxanus paznena «OyHKUUW» — IMOJYYEHHUE IIKOJIBHUKAMU KOHKPETHBIX
3HAaHUW O (YHKIMHM KaK BaKHEHIIed MaTreMaTHYeCKOW MOJICIHM JJIsi OMHCAaHUuS |
MCCIICIOBAHUS MIPOLIECCOB U SIBJICHUN OKpYk)aroniero Mupa. CoOOTBETCTBYIOLIAN MaTEpUa
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS U TBOPUYECKUX CIIOCOOHOCTEH ydaluxcs, yMEHUs
UCIIOJB30BaTh  Pa3JIMUHbIC  SI3BIKM  MaTeMaTHUKH  (CJIOBECHBIM, CHMBOJIMYECKHUH,
rpagpuvecKuit).

Conepxkanue paszeia « JIeMEHThI TPUKIATHON MaTEMAaTUKI PACKPBHIBAET MPUKIATHOE
M TPAKTUYECKOE 3HAYCHUE MaTeMaTUKH B COBPEMEHHOM Mupe. Marepuan TaHHOTO

paszena crnocoOCTBYeT (OPMHUPOBAHMIO YMEHHUS TMPEACTABIATh W aAHAIW3UPOBATH



paznuyHyl0 uH(OOpPMAIMI0, TOHUMAHHWIO BEPOSTHOCTHOTO  XapaKTepa pealbHBIX
3aBUCHMOCTEM.

Paznen «Anrebpa B HCTOPUYECKOM pa3BUTHUU» IMpeAHA3HAYEH i1 (POpMUPOBAHUS
MPEACTaBICHUN O MaTEMATHUKE KaK YaCTH YEJIOBEUECKOU KYJIbTYPHI, 111 OOIIEro Pa3BUTHUS
IIKOJLHUKOB, CO3/IaHUSI KYJIbTYPHO-UCTOPUYECKON CPeIbl O0yUECHUSI.

Conepxanue pasnena «I'eomerpuueckue QUrypbD» CIY>KUT 0a3o il albHEUIIETro
W3YUYCHUS YYAIIUMUCS TeoMeTpuu. M3ydeHne mMarepuana crnocoOoCcTByeT (pOopMUPOBAHHUIO
y ydalMxcs 3HaAaHUM O TEOMETPHUYECKON (urype Kak BaKHEHIIEH MaTeMaTHYeCKOM
MOJIENIA ISl OMMCAaHMs peajlbHOro Mupa. ['maBHas 1eib JaHHOIO pasjesia — pPa3BUTh y
y4aluxcsi BOOOpakeHUE W JIOTUYECKOE MBINUICHUE MYTEM CHCTEMaTHYECKOTO M3YUYCHHs
CBOMCTB T€OMETpPUUECKUX (UTyp M TPUMEHEHHUs JTUX CBOMCTB MpPHU PEHICHUH 3a]1a4
BBIUYHCIUTEILHOTO W KOHCTPYKTUBHOTO Xapaktepa. CyllecTBEHHas poJib NPU 3TOM
OTBOJIUTCS PA3BUTHUIO TE€OMETPUUYECKOM MHTynnuu. (CouyeTraHue HarjasigHOCTH C
(bOopMalIbHO-JIOTHYECKUM TIOJIXOJIOM SIBJISIETCS HEOTHEMJIEMOM YacThl0 T€OMETPHUYECKUX
3HAHUU.

Conepxanue pasnena «lM3MepeHHe TreOMETPUYECKUX BEIMYUH» PACIIUPSIET U
yrayOJsieT MpeCcTaBiICHUsl yJaluxcs 00 U3MEPeHUsX JJIMH, YIJIOB M IUlomaaei ¢uryp,
CrocoOCTBYET (HOPMUPOBAHUIO MTPAKTUUECKUX HABBIKOB, HEOOXOIMMBIX KaK MPHU PEIICHUN
r€OMETPUYECKHX 33/1a4, TaK U B IOBCEIHEBHOW KU3HMU.

Copnepxanne paznenoB «KoopauHaTel», «Bektopbl» pacmupsier u  yrayomiser
MPEJCTABJICHUE YYaIIUXCS O METOJI€ KOOPAWHAT, Pa3BUBAECT YMEHUE MPUMEHSTH
aredpanyecKuil anmnapar npy pelieHur reOMETPUUECKUX 3a/1a4, a TAKKe 3a7a4 CMEKHBIX
nuciurivH. Paspen «l'eomeTpuss B MCTOPUYECKOM PA3BUTHUNY, COJECPKAHUE KOTOPOIO
dbparMeHTapHO BHEAPEHO B H3JIOKEHHUE HOBOTO MaTepHasia KaK CBEJCHHS 00 aBTOpax
M3y4aeMbIX (PAKTOB U TEOPEM, UCTOPUM MX OTKPBITHUS, TIpeAHA3HAYECH TSl (HOPMHUPOBAHMUS
MPEACTaBICHUM O T€OMETPUU KaK YacTH YeJIOBEUECKON KYJIbTYpPHI, JIJIsi 0OIIEeTr0 pa3BUTHS

MIKOJIBHUKOB, JI4 CO3aaHHNA KyanypHO-HCTOpH‘—IGCKOfI CpCabl O6y‘-I€HI/I5{.



MecTo Kypca B yueOHOM IIaHe

B 6asucHom y‘I€6HOM IUIaHC Ha HN3Y4YCHHUC MATCMATHKHU B 7—9 kinaccax OCHOBHOMU

MIKOJIbI OTBCACHO 5 yT-Ie6HBIX 9aCoOB B HCAC/IIO B TCUCHUEC KaXXA0I'0 Iroaa O6y‘-IeHI/ISI.

Henabro u3yvyeHuss Kypca MaTeMaTHKH B 7-9 Kjaccax sIBJASIETCH: Pa3BUTHE
MBIILICHUS, TPEXK]IE BCEro (OpMUPOBAHUE aOCTPAKTHOTO MBIIIUICHHUS.
3agaum Kypca:

e Ppa3BHUBAThH MPEICTABICHUE O MECTE U POJIM BBIUYMCICHUN B YEIIOBEUECKOMN MPAKTHUKE;
chopMUpOBAaTh  MPAKTUYECKHE  HABBIKM  BBINOJIHEHUS  YCTHBIX,  IHCHbMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIYUCIICHHH, Pa3BUTh BBIUUCIUTENBHYIO KYJIBTYPY;

e HAy4YUTh BJAJETh CHUMBOJIMYECKUM S3BIKOM aireOphl, BbIpaboTaTh (HOpMaabHO-
ONepaTUBHbIE aNreOpanvyecKue yMEHUST U HAy4dUuTbCAd MPUMEHATh HMX K PEHICHUIO
MaTEMaTUYECKUX U HEMAaTEMaTUYECKUX 3a/1aY;

e JIaTh NPEJCTABICHUSA O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHPE U O
Pa3IMYHBIX CIIOCO0AX MX M3y4eHHs, 00 OCOOEHHOCTSIX BBIBOJIOB M IPOTHO30B, HOCSIIUX
BEPOSITHOCTHBINA XapaKkTep;

o pa3BUBATh JIOTMYECKOE MBIIUICHUE U pPEYb — YMEHHME JIOTMYECKH OOOCHOBBIBAThH
CYXKJI€HUS, TMPOBOJUTH HECJIOXKHBIE CHCTEMaTU3alUW, MPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI,  UCIOJIb30BaTh  pa3IMYHbIC  SI3bIKM  MaTeMaTUKU  (CIIOBECHBIH,
CUMBOJIMYECKUH, TpauuecKkuil) ais WIUTIOCTPALMM, WHTEpIpPETallid, apryMeHTaluu u
JI0Ka3aTeJIbCTBa;

o (opMupoBaTh npeacTaBICHUS 00 U3y4aeMbIX MOHATHUSIX U METOJAX KaK Ba)KHEHIINX

CpCACTBAX MATCMATUUYCCKOI'O MOJACIUPOBAHHNA PCAJIbHBIX ITPOLECCOB U SIBJICHUM.

®opMBbI HTOTOBOI U MIPOMEKYTOYHOM aTTeCTALUN

[IpomexxyTouHass aTrectamysi TPOBOAUTCA B (OpPME TECTOB, KOHTPOJIBHBIX,

IMPOBCPOUHBIX U CAMOCTOATCIIbHBIX pa60T nu ap



ConeprxaHue Kypca

AJireOpandecKkue BbIPaKEeHUSA

BeIpaxkeHue ¢ nepeMeHHbIMHU. 3HAYEHUE BBIPAKCHUS C NMEPEMEHHbIMU. JlomycTuMBbIe
3HaYeHUs MepeMeHHbIX. ToxaecTBo. ToxaecTBeHHbIE TPeoOpa3OBaHusl anreOpanyecKux
BBIPAKEHUN. Jl0Ka3aTeIbCTBO TOXKIECTB.

CreneHb ¢ HaTypaJbHBIM IOKa3aTedneM M €€ cBoiicTBa. OpHouwineHbl. OgHOUYIIEH
ctanaaptHoro Buja. Crenenb ogHouwieHa. MHoOrousaeHbl. MHOTOWIEH CTaHJAPTHOTO BUAA.
Crenenp MHOrowieHa. ClI0KEHHE, BBIUYMTAHME U YMHOKEHHE MHOTOYJIEHOB. DOpMyIIbl
COKpAIIEHHOIO0 YMHOKEHHS: KBAaJpaT CyMMBbl M KBaJpaT Pa3HOCTH ABYX BBIPAXEHUU,
IIPOU3BEICHUE PAa3HOCTH MU CYMMBI JBYX BBbIpaKCHUM. PasioxeHue MHOrousjaeHa Ha
MHOKUTENU. BriHeceHue o01iero MHOKUTENS 32 CKOOKU. MeTron rpynnupoBku. Pa3HOCTb
KBaJpaToB JABYX BbIpaxkeHui. CymMa 1 pa3HOCTh KyOOB ABYX BbIpakeHHil. KBagpaTHbii
TpéxuineH. Kopenp kBagpatHOoro TtpéxuneHa. CBOMCTBAa KBaJpaTHOIO TPEXUJICHA.
Paznoxxenue kBagpaTHOro TpEXUIEHAa HA MHOKUTENN. PaninonaneHble BeIpaxeHus. Llensie
BelpaxkeHus. [[poOHble Bblpaxenus. PaunonanbHas JpoOb. OCHOBHOE CBOMCTBO
panoHaibHON apobu. CloxeHHe, BBIYMTAHWE, YMHOXKEHUE U JICJIEHUE pallMOHAIbHbBIX
npoOeii. Bo3enenue parmoHaabHOM ApoOH B CTETICHb.

ToxnaecTBeHHbIE TPe0Opa3OBaHUsl palMOHAIBHBIX BbIpaxkeHU. CTeneHb C IeNbIM
II0Ka3aTeseM U €€ CBOWCTBA.

KBagpatuele kopHH. ApudmeTHUecKui KBaJApaTHbII KOPEHb M €ro CBOMCTBA.
ToxnaecTBeHHble MpeoOpa30BaHUsl BbIPAXKEHUHN, COAEPKAIINX KBaPATHbIE KOPHHU.

YpaBHeHus

VYpaBHeHue ¢ onHoi nepemeHHOM. KopeHb ypaBHeHus. PaBHOCWIIbHBIE ypaBHEHUS.
CBoiicTBa ypaBHEHUN C OJHOW MEPEMEHHOW. YpaBHEHHE KaK MaTeMaTH4ecKas MOJEIb
pEAIIbHOM CUTYaLIUU.

Jluneintnoe ypaBHeHue. KBanpatHoe ypaBHeHue. Popmyna KOpHEHM KBaAPATHOTO
ypaBHeHus. Teopema Buera. PamumonanbHble ypaBHeHuMs. PemeHne panyoHaIbHBIX
YpaBHEHUM, CBOIAIIMUXCS K JIMHEHHBIM WJIM K KBAJpPAaTHBIM ypaBHEHUAM. PelieHue

TCKCTOBLIX 3a14a4 C IIOMOIIbIO palliOHAJIbHBIX ypaBHeHHﬁ.



VYpaBHeHue Cc AByMsI NepeMeHHbIMU. ['paduk ypaBHEHHS C ABYMsS MEPEMEHHBIMHU.
JIuneitHoe ypaBHEHUE C ABYMs IEPEMEHHBIMU U €r0 rpaduK.

CucreMbl ypaBHEHHH ¢ IByMs TIEpeMEHHBIMU. ['padudeckuii MEeTo pelieHrs CUCTEMBI
YPaBHEHHU ¢ ABYyMs NIEPEMEHHBbIMU. PellleHne cUCTEM YpaBHEHUN METOAOM IOJICTAHOBKU
u cioxeHuss. CucreMa JABYyX YpaBHEHHMH C JBYMsI IEPEMEHHBIMU KaK MOJENb PEealbHON
CUTYALIMH.

HepaBencTBa

YuciioBble HepaBeHCTBA M UX cBoicTBAa. CJOXKEHHWE M YMHOXKEHHE YHCIOBBIX
HepaBeHCTB. OlLlEHMBaHUE 3HAYEHUs BbIpakeHHs. HepaBeHCTBO ¢ OHOI MEpPEMEHHOM.
PaBHOCHIIBHBIE HEpaBeHCTBA. YHCIOBbIE NPOMEXKYTKH. JIMHEWHBIE W KBaJpaTHBIC
HEPABEHCTBA C OJHOM NEpeMEHHON. CUCTEMBI HEPABEHCTB C OJTHOW IEPEMEHHOM.

MHuoxecTtBo U ero aneMeHThl. CrocoObl 3aaHMsi MHOKECTB. PaBHbIE MHOXECTBaA.
[Tycroe wmHuoxkecTBO. I[lommuoxkecTtBo. Omnepanuyn Hajg MHOXKecTBamu. HMiumroctpanus
COOTHOILIEHHM MEXKJIy MHOKECTBAMM C IIOMOLIBIO Juarpamm Ouiepa. MHoxkecTBa
HATypaJIbHBIX, HEJBIX, PAIMOHATIbHBIX YHCEIL.

[IpeacraBinenre 00 HUppaLMOHAIBHOM YHcCIe. MHOXKECTBO JEUCTBUTENIbHBIX YHUCEN.
IIpencraBienre EUCTBUTEIBLHOIO dYHCIA B BHAC OCECKOHEYHOM HENEPHOINYSCKOM

necatTuaHor Apoou. CpaBHEHUE JACHCTBUTEIBHBIX urcen. CBs3b MeXIy MHOKecTBaMu N,

Z,Q,R.

Yuciaosbie pyHKIUH

QOYHKIMOHAIbHBIE 3aBUCUMOCTU Mex1y BenuuuHaMu. [lonsrue ¢ynkumu. OyHkims
KaKk MaTeMaTHYecKas MOJeNb peanbHOro mporecca. O0nacTh ompezeneHuss U 00JIacTb
3HaueHus ¢yHkuuu. CrnocoOwsl 3amanus ¢yskuuu. ['paduk ¢ynknuu. [loctpoenue
rpadgukoB (GyHKUMNA ¢ TOMOLIBI0 TTpeoOpa3zoBanuil puryp. Hynu dynkuun. [IpomexyTku
3HAKOMOCTOsIHCTBA (DyHKIMU. [IpoMexyTKH Bo3pacTaHus U yObIBaHUS (DYHKIIUU.

JIuneitnast QyHkus, oOpaTHas MNPONOPUUOHAIBHOCTh, KBaApaTuyHas QyHKLIUS,
GyHKIHMS Y = X, UX CBOMCTBA U rpaduKH.

AJire0pa B HCTOPMYECKOM Pa3BUTHH

3apoxkeHue anreOpbl, KHUTa O BOCCTAHOBJIIEHUM M MPOTHUBOMNOCTaBICHUH Myxammena
anb-Xopesmu. Vcropust hopmupoBanusi MaTeMaTUYECKOTO s3bika. Kak 3apoaunace ujes

koopauHat. OTKpBITHE HUPPALUOHAIBHOCTH. M3 McTOpHM BO3HUKHOBEHUS (OPMYI IS



pemieHust ypaBHeHuil 3-i u 4-it creneneit. Mcropusi pazsutus nouatus QyHkiuu. Kak
3apojuiack Teopusi BeposTHocTter. Ywucina @Pubonayum. 3amaua JI. Iluzanckoro
(duboHauum) 0 KPOJIMKaxX.

JI. ®. Marnunkuii. I1. JI. YeOsrmés. H. W. Jlob6aueckuii. B. 5. bynskockuii. A. H.
Konmoropos. @. Buer. I1. ®epma. P. Jlexkapt. H. Taptanss. [[. Kapgano. H. AGensb. b.
[Tackans. JI. IIuzanckuii. K. I'aycc.

IIpocreitiue reomerpuyeckre (pUrypbl
Touka, npsimas. Otpe3ok, ayd. Yroa. Buast yrinoB. CMeXHbIE U BEpTUKAIbHBIE YTJIbI.
buccexrpuca yria. [lepecekarommecs u napajieiabHbie npsmble. [leprnesaukysipapie
npsMmsble. [Ipu3Haku nmapannenbHOCTH npsAMbIX. CBOKMCTBA MapauIeIbHbIX IPSIMBbIX.
[leprieHIUKYIISIp ¥ HAKJIOHHAS K TPSIMOM.

MHOroyrojibsHuKu
TpeyronpHuku. Buasl TpeyroibHUKOB. MennaHna, OMCCEeKTpuUca, BBICOTA, CPEIHSS JIMHUS
TpeyronbHuka. [I[pu3Haku paBeHCTBA TpeyroabHUKOB. CBOMCTBA U MPU3HAKU
paBHOOEPEHHOTO TpeyrojapHuKa. CepeIMHHBIN nepneHIuKyisip orpeska. CymMMa yrios
TpeyroJbHHUKA. BHENHUE yribl TpeyronbHuKa. HepaBeHCTBO TpeyroapHUKA.
CooTHOIIEHUSI MEX1y CTOPOHAMU U yrilaMu TpeyroibHuka. Teopema Ilugaropa.
[TogoOHbIe TpeyronbHuKH. [Ipu3Haku mo1o0us TpeyroabHUKOB. TOUKM NEepecedyeHus
MeJMaH, OMCCEKTPUC, BBICOT TPEYTOJIbHUKA, CEPEANHHBIX IEPIEHAUKYIISIPOB CTOPOH
TpeyroyibHuka. CBOMCTBO OMCCEKTPUCH TpeyroybHuKa. Teopema Daneca. Merpuueckue
COOTHOILICHHUSI B IPSAMOYTOJILHOM TpEYrojbHUKE. CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
OCTPOTrO yIJjia IpsIMOYTOJIbHOTO TpeyroiabHuKa U yriaoB oT 0° go 180°. @opmyrsi,
CBS3BIBAIOIIME CUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC OJHOI0 U TOro e yria. Pemenue
TPEYTOJIBLHUKOB. Teopema CHHYCOB U TeOpeMa KOCHUHYCOB. UeThIPEXYTOJIbHUKH.
[Tapannenorpamm. CBoMCTBa U MIPU3HAKY Napayienorpamma. [IpsmMoyronsHUK, poMo,
KBaJpaT, X CBOMCTBA U Npu3Haku. Tpaneuns. CpenHsis JIMHUS TpaNeUnuu U €€ CBOMCTBA.
MHoroyronsHuk#. Beinmykibsie MHOTOYTOJbHUKA. CyMMa yTiIOB BBITYKJIOTO
MHOTOyToJIbHUKA. [[paBuIbHBIE MHOTOYTOJIbHUKH.

Oxpy:xHOCTH U KpYyI. ['eoMeTpuYecKue noCTpoeHust
OKpy>KHOCTb U KpYyT. DJIIEMEHTBI OKPYKHOCTH U Kpyra. LleHTpanbHble U BIUCAHHBIE YTJIbI.

KacarenpHas k OKpy>KHOCTH U €€ CBOMCTBA. B3auMHOE pacnonoxeHne npsamMou u



OKpYykHOCTH. ONIMCaHHAs U BIIUCAHHASI OKPYKHOCTHU TPEYTOJbHUKA. BriicaHHbIE 1
ONMCAHHBIE YETHIPEXYTOJIBHUKHU, UX CBOMCTBA U MPU3HAKU. BIIMCaHHbBIE U ONTMCAHHbBIE
MHOroyroiasHukH. ['eomerpuyeckoe mecto Touek (I'MT). CepenrHHbIN TEPIEHAUKYIISIP
oTpe3ka u ouccekrpuca yria kak [ MT. ['eomerpuyeckue mocTpoeHus HUPKYJIEM U
nuHenkoi. OCHOBHBIE 337]a4i Ha ITIOCTPOEHHUE: IOCTPOEHUE YTila, PABHOIO TAHHOMY,
IIOCTPOCHUE CEPEANMHHOTO MEPIIEHINKYJIIAPA JAHHOTO OTPE3KA, TOCTPOEHUE MIPSMOM,
IPOXOASIIEN YEPE3 JAHHYIO TOUKY U MEPIECHINKYISIPHOW TaHHOW MPAMOM, OCTPOEHUE
OucceKkTpuchl JaHHOTO yria. [locTpoeHne TpeyroipHUKa MO 3aIaHHBIM 3JIEMEHTAM.
Meton 'MT B 3a1auax Ha MOCTPOCHHUE.

N3mepeHue reoMeTpuyeCKUX BeJTMYHH
JlnuHa otpe3ka. PaccrosiHne Mexny AByMs TOUYKaMu. PaccTossHUE OT TOYKH 10 TIPSMOM.
PaccrosiHne Mexy napasienbHbIMu OpsiMbIMU. [lepuMerp MHOroyrosbHuka. JlyimHa
OKpYKHOCTH. /{nmmHa 1yt okpykHOCTH. [ pagycHas mepa yrina. BennunHa BOMCaHHOTO
yrina. [lonstie miomaau MHOroyrojisHuKka. PaBHoBenukue gpurypsl. Haxoxaenue
IUIOLIAAM KBaJpaTa, MpsIMOYTOJIbHUKA, TapAJIIEIOrpaMMa, TPEYTOJIbHUKA, TPAIICIIUH.
[Tonstue miomanu kpyra. [lnomans cekropa. OTHOIIEHKE TUIONIAAEH TOAOOHBIX (UTYP.

JlekapTOBBI KOOPAMHATHI HA IVIOCKOCTH

dopMya paccTOsTHUS MEXAY ABYyMs Toukamu. KoopauHaThl cepeAHbI OTPE3Ka.
VYpaBHeHue (purypol. YpaBHEHHsI OKPY>KHOCTH U IPSIMOM. YT10BOM KO3 PUIIEHT
PSMOM.

Bexkmoput
[Tonsitue BekTopa. Moyne (aymHa) BekTopa. PaBHbie BekTOphl. KoyumHeapHbie BEKTOPHI.
Koopaunate! BekTopa. Cl0KE€HHE U BBIUUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA HA
yucno. CKalsipHOE MPOU3BEAEHUE BEKTOPOB. KOCHMHYC yria Mex 1y AByMsI BEKTOPaMHU.

I'eomeTpuueckue npeodpazoBaHus
[Tonsitue o npeodpazoBanuu Gurypsl. JBuxenue purypsl. Buabl asuxeHus: Gpurypsr:
NapajuieIbHBINA IEPEHOC, 0CEBAsi CAMMETPHSI, LIEHTpaIbHAasl CUMMETPUS, IOBOPOT. PaBHbIE
¢urypsi. ['omotetus. [lonobue puryp.

JIEMEHTBI JIOTUKH



Onpenenenue. AKCMOMBI U TeopeMbl. Jloka3aTenbcTBO. Jloka3aTenbCcTBO OT IPOTUBHOTO.
Teopema, oOpaTHas nanHoi. HeoOxoaumoe u 10cTaTouHOe yCIIoBUS. YTIOTpeOieHne
JIOTUYECKUX CBA30K €CIIH ..., TO ...; TOTJA U TOJIBKO TOT .

I'eomeTpusi B HCTOPHYECKOM PA3BUTHH
N3 ucropun reomerpun, «Hauana» EBkimmna. Mctopus msitoro nocryinara EBkinuaa.
Tpuronomerpus — Hayka 00 U3MepEeHUU TpeyrolbHUKOB. Kak 3apoaunacs uues

koopauHat. H. W. Jlo6auesckuii. JI. Diinep. @anec. [Tudarop.



Temaruueckoe naaHUpOBaHUE 1O anredpe

7 KJ1acc
Ne Conepxanue Mmarepuana KommuectBo | KoHTpoJibHBIE
JacoB paboTHI
1 | JluneitHOE ypaBHEHHUE C OJTHOM 15 1
ePEeMEHHOM
2 | Llenple BeIpaKeHHS 52 4
3 DOyHKIU 12 1
4 | CucreMsbl JIMHEWHBIX YPaBHEHUMN C JBYMS 19 1
epeMEHHBIMU
5 | IloBTOpenue 4 1
Htoro 102 8
8 KJiacc
No Conepxxanue mMarepuana KomunuectBo | KoHTposibHBIE
4acoB paboTHI
1 | PannoHanbHbIe BBIpAXKEHUS 44 3
2 | KBagparnbie kopHU. JlelicTBUTEIIbHbBIC o5 1
qucia
3 | KBagparnable ypaBHEHUS 26 2
4 | IloBTOpeHue 7 1
Uroro 102 7
9 xnacc
No Conepxxanue Marepuana KommnuectBo | KoHTposibHBEIE
4acoB paboThI
1 | HepaBeHnctBa 21 1
Ksanpatnunas GyHKIms 32 2
2 DJIeMEeHTbI PUKJIATHON MaTEMATHKH! 21 1
3 | YucioBble MOCIEI0BATEILHOCTH 21 1
6 | [loBTrOopenue 7 1
Hroro 102 6
TemaTudeckoe TUIAHUPOBAHUE TIO TEOMETPHUH
7 xnacc
No Conepxxanue Marepuaia KomnuectBo | KoHTpoJibHBEIE
4acoB paboTHI
1 | [Ipocreiimue reomeTpudeckue Gurypsr u 15 1
WX CBOMCTBA
2 | TpeyronbHUKU 18 1
3 | [Tapannenbuble npsimbie. CyMMa yTiioB 16 1

TPEYTOJIbHUKA




4 | OKpY>KHOCTb U KpyrT. [ 'eomeTprueckue 16 1
OCTPOCHUS
5 | IloBTOpeHue u cucteMaTu3amus yueOHOoro 3 1
MaTepuaia
Htoro 68 3)
8 Kiacc
No Conepxanue Marepuana KomnuectBo | KoHTposibHBIE
4acoB paboTHI
1 | UeThIpeXyroJbHUKN 22 2
2 | IlogoOue TpeyrojJbHUKOB 16 1
3 | Pemenue npsiMOyrobHBIX TPEYTOJILHUKOB 14 2
4 | MuoroyrospHukH. [lmomans 10 1
MHOTOYTOJIbHUKA
5 | IloBTOpeHue u cucteMaTu3anus y4eOHOro 6 1
MaTepuaia
68 7
9 knacc
No Conepxxanue marepuana KomnuectBo | KoHTposibHBIE
4acoB paboThI
1 | Pemenue TpeyrojipHUKOB 16 1
2 | IlpaBuiibHBIE MHOTOYTOJIBHUKA 9 1
3 | JlexkapTOBBI KOOPIMHATHI 11 1
4 | BekTopsl 14 1
5 | 'eomeTpuueckue npeodpa3zoBaHus 10 1
6 | HauanpHble cBeieHNS IO CTEPEOMETPUN 5 1
7 | IloBTOpeHue u cuctemMaTu3anus yaeOHoro 3 1
Martepuaia
Hroro 68 7




JInyHOCTHBIE, MeTaNpeAMeTHbIE U TPeMeTHbIE Pe3yJbTaThl 0CBOECHHS
Co/lepIKAHUS Kypca MaTeMaTHKH
Jluunocmuvie pe3yniomamol:

1) BociuTaHue poCCUICKOM rpakAaHCKOW UACHTUYHOCTU: TAaTPUOTHU3MA,
yBaxkeHus kK OTedecTBy, OCO3HAHME BKJIAJa OTCYECTBEHHBIX YUEHBIX B PA3BUTHE
MHUPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOLIEHUE K YUEHHIO, TOTOBHOCTb M CIIOCOOHOCTD
00y4aromuxcs K CaMOpa3BUTHIO M cCaMO0Opa30BaHUIO HA OCHOBE MOTHBAIIH K
00y4YEHUIO U TIO3HAHHUIO;

3) oco3HaHHBII BHIOOP U MOCTPOEHUE AAIbHENIIEH NHANBUYAIbHOW TPAEKTOPHH
oOpa3oBaHMsI Ha Oa3e OPUEHTUPOBKHU B MUpe mpodeccuit 1 npodeccuoHaNnbHbBIX
NPEANOYTEHUI C YYETOM YCTOMUMBBIX NTO3HABATEIBHBIX HMHTEPECOB, a TAKXKE HA
OCHOBE ()OPMUPOBAHUS YBAKUTEIBHOI'O OTHOIIEHHUS K TPYY, Pa3BUTHUE OIBITA
Yy4acTHsI B COLIMAIIBHO 3HAYUMOM TPY/E;

4) yMeHue KOHTPOJIUPOBATH MPOLIECC U PE3YIbTaT yUeOHOM U MaTEMaTHUECKON
NEATEIbHOCTH;

5) KpUTUYHOCTH MBIIIJICHUS], UHUIIUATUBA, HAXOJYMBOCTh, aKTUBHOCTb IIPH
pELIEHUU T€OMETPUUECKUX 3a1a4.

Memanpeomemusbie pe3ynomanmai:

1) ymeHue caMoCTOATENBHO ONPEAENSTh LIeJId CBOEr0 00YUYEHUs1, CTABUTh U
bopmyarpoBaTh 1151 ceOst HOBBIE 33]auM B yU€0€e, pa3BUBaTh MOTUBBI U HHTEPECHI
CBOEH MMO3HABATEIIBHOU JEATEIIBHOCTH;

2) yMEHHE COOTHOCUThH CBOM JIEUCTBUS C INIAHUPYEMBIMH PE3yJIbTaTaMH,
OCYILECTBJIATH KOHTPOJIb CBOEH JEATEIBHOCTH B IPOLIECCE TOCTUKEHUS
pe3ynbTara, OnpenessaTh CIIOCOObI IEUCTBHUIN B paMKaX MPEIOKEHHBIX YCIOBUN 1
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JICUCTBUS B COOTBETCTBUU C M3MEHSIOIICHCS
CUTYyallUeH;

3) yMeHue onpeaessaTh MOHITHS, CO3/IaBaTh 000OIICHNUS, YCTaHABIMBATh
aHaJIOTUH, KIacCU(PUIIUPOBATh, CAMOCTOSITEIHHO BHIOUPATh OCHOBAHUS U
KpUTEPHUH JJIs KJlaccu(pUKaIuu;

4) yMeHue ycTaHaBIMBATh NPUYMHHO-CIIEICTBEHHBIE CBSI3U, IPOBOJIUTH
JI0Ka3aTelIbHOE pacCyXAeHUe (MHIYKTUBHOE, AEAYKTUBHOE U 110 aHAJIOTHH) U
JienaTh BbIBOIBI;

5) yMeHue WLTIOCTPUPOBAaTh U3yUYECHHbBIE TOHATHUS U CBOICTBA (UTYp, ONPOBEPraTh
HEBEPHbBIC YTBEPKICHUS,

6) KOMIIETEHTHOCTh B 00JIaCTH MCIOJIb30BaHUS MH(DOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

7) iepBOHAYAIILHBIE MPEICTABIICHUS 00 UIEAX M O METOaX T€OMETPUH KaK 00
YHUBEPCAIBHOM $I3bIKE HAYKW U TEXHUKH, O CPEJICTBE MOJCIUPOBAHUS SIBICHUN U
IIPOLIECCOB;

8) yMeHue BUAETh F€OMETPUUECKYIO 3a/1auy B KOHTEKCTe MPOOJIEeMHON CUTYyalluu B
JIPYTUX JUCUHUIUIMHAX, B OKPYKAIOIIEH )KU3HH;



9) yMeHre HaXOAUTh B Pa3IMYHbIX UCTOYHUKAX UH(DOPMAIIIIO, HEOOXOAUMYIO AJIs
pelIeHus: MaTeMaTHYECKUX POo0IeM, U MPEACTABIAThH €€ B MOHATHOM (hopme,
MPUHUMATh PEIICHUE B YCIOBUIX HETIOTHON MU U30BITOYHOM, TOUHON WU
BEPOSITHOCTHON MH(DOpMAITUY;

10) yMeHMe MOHUMATh U UCIIOJIH30BATh MATEMAaTUUYECKHUE CPEACTBA HATIISTHOCTH
(uepTexu, TaOIUIIBI, CXEMBI U Jp.) AJI WIUTFOCTPAIIMK, UHTEPIIPETAIUH,
apryMEHTAIl1H;

11) ymeHue BBIIBUTATh TUIIOTE3bI IPU PEIICHUH 33]1a4d U IOHUMATh
HEOOXOMMOCTh UX MPOBEPKU;

12) moHuMaHue CYyIHOCTH AITOPUTMUYECKUX MPENUCAHUN U YMEHUE
JIEWCTBOBATh B COOTBETCTBUH C MPETIOKEHHBIM AJITOPUTMOM.

lIpeomemnvie pezyrvmamol:

1) oco3HaHue 3HaYeHUs FTEOMETPHUU B TOBCEAHEBHOM )KM3HH UEIOBEKA,

2) mpeacTaBiIeHUE O TEOMETPUH Kak c(epe MaTeMaTH4YEeCKON JAesITeNbHOCTH, 00
sTanax e€ pa3BUTHsI, O €€ 3HAYUMOCTH JIJIsl Pa3BUTHUS [IUBUIIU3AIUY;

3) pa3Butue ymeHui paboTaTh ¢ y4eOHBIM MAaTEMATHUYECKIUM TEKCTOM
(aHAIU3UPOBATDH, U3BJIEKATH HEOOXOAUMYIO HH(GOPMAIIHIO), TOYHO U TPAMOTHO
BBIPAKATh CBOU MBICJIH C IPUMEHEHUEM MAaTEeMAaTHYECKOW TEPMUHOJIOTUH U
CHUMBOJIUKH, TIPOBOIUTH KIIACCU(PHUKAIINH, TIOTHIECKHUE 0OOCHOBAHUS;

4) BnageHne 6a30BBIM MOHATHIHBIM allapaToOM MO0 OCHOBHBIM pa3jieiam
COJICpIKaAHUS;

5) cucreMatuyeckue 3HaHUs O (PUrypax U UX CBOMCTBAX;

6) IpaKTHYECKN 3HAYNMBbIE TEOMETPHUUECKUE YMEHHSI U HABBIKW, YMEHHUE
IPUMEHSATH WX K PEIICHUIO T€OMETPUIECKIX U HETEOMETPUIECKHX 3a/1ad, a
UMEHHO:

* n300paxaTh GUTYPHI HA TIJIOCKOCTH;

* UCITI0JIb30BATh FEOMETPUUECKUI S3bIK SISl ONMMCAHUS IPEIMETOB OKPYKAIOILIErO
MUpa;

* U3MEPSATH JJIMHBI OTPE3KOB, BEJIMUMHBI YTJIOB, BHIYUCIIATH TUIOMIAAU QUryp;

* pacrmo3HaBaTh U U300pakaTh paBHbIC, CHMMETPUYHbBIC U TIOJIO0HBIE (DUTYPHI;
* BBITIOJTHATH TTOCTPOCHUS TEOMETPUIECKUX (PUTYP C IIOMOIIIBIO UPKYJIS U
JIMHEWKH,

* YUTATh U UCTIOJIB30BATh MHGOPMAITUIO, TIPEACTABICHHYIO Ha YEePTEkKaX, CXEMaXx;
* IPOBOJUTH MPAKTUIECKUE PACUETHI.



IInanupyembie pe3yJabTaThl H3yYeHUS Y4eOHOT0 peaAMeTa

Buinycknux nayyumcs:

* M0JIB30BATHCS SI3IKOM MATEMATHUKU JJIsl OITUCAHUSI IPEIMETOB OKPYKAIOIIETO
MHpa U UX B3aUMHOTO PaCIOI0XKECHUS;

* pacro3HaBaTh U U300pakaTh HA YEPTEKaX U PUCYHKAX reOMeTpuYecKue (pUrypsl
U UX KOMOMHAIINY;

* KJIaCCU(PUIIUPOBATH Fr€OMETpUUECKUE QUTYPHI;

* HAXOJUTh 3HAYCHUS IJIMH JTMHEHHBIX 3JIEMEHTOB (DUTYp U UX OTHOIICHHUS,
rpaaycHyto Mepy yrioB oT 0° no 180°, nmpumeHsst onpeaeaeHus, CBOUCTBA U
MPU3HAKU (PUTYDP U UX AJIIEMEHTOB, OTHOIIEHUs QUryp (paBeHcTBO, o100ue,
CUMMETpHSI, IOBOPOT, apaJIeIbHBIN IEPEHOC);

* ONEPUPOBATH HAYAIbHBIMU MOHSITUSMHU TPUTOHOMETPHUU U BBITIOIHSTh
AJIEMEHTapHBIE onepaluu HaJ, QYHKIUSIMHU YIJIOB;

* IOKa3bIBaTh TEOPEMBI;

* pelaTth 3a7a4l Ha J0Ka3aTeIbCTBO, OMUPASICh HAa U3yUYECHHBIE CBOICTBA PuUryp u
OTHOILICHUHN MEXIy HUMU U IPUMEHSISI U3YUYECHHbIE METO/IbI JI0KA3aTEIIbCTB;

* pelllaTh HECJIOXKHBIE 33/1a4d HA MOCTPOEHUE, TPUMEHSISI OCHOBHBIE aITOPUTMBbI
MOCTPOCHUS C TIOMOIIBIO IUPKYJIS U IMHEUKY,

* pelaTh NPOCTEUIINE INIAHUMETPUIECKHE 3aJaUH.

Buvinycknux nonyyum 6o3modcHocmo:

* OBJIAJIETh METO/IAMU PEIICHUS 33/1a4 HA BBIUYMCICHHUE U JI0KA3aTEIbCTBO:
METO/IOM OT MPOTUBHOTO, METOJIOM TI0JI00MsI, METOJIOM Iepedopa BapuaHTOB U
METOJOM T€OMETPUUECKUX MECT TOUECK;

* MPUOOPECTH OMBIT MPUMEHEHUS ANTeOPAaNdecKoro ¥ TPUTOHOMETPUIECKOTO
amnrmapara v uaeu JBWKEHUS MPU PEIICHUU TEOMETPUUECKUX 3a/1ay;

* OBJIAJIETh TPAAUIIMOHHON CXEMOH pELICHHS 3a7a4 Ha MTOCTPOCHUE C MTOMOIIBIO
IUPKYJIS U TUHEUKHU: aHAJIU3, TOCTPOCHHUE, JI0KA3aTeIbCTBO U UCCIIC0OBAHUE;

* HAYYUTHCS PElIaTh 3a/1a4ud Ha MOCTPOCHUE METOJIOM T€OMETPUUECKUX MECT
TOUYCK M METOJIOM ITOJIO0HS;

* MPUOOPECTU OMBIT UCCIICAOBAHUS CBOMCTB MJIAHUMETPUUECKUX QUTYD C
MTOMOII[BI0 KOMITBIOTEPHBIX MPOTPAMM;

* PUOOPECTH OTBIT BHITIOJIHEHUS MPOESKTOB.

N3mepeHune reoMeTpuYeCKUX BeJIUYNH

Buvinycknux nayuumces:

* HCTIOJIB30BATh CBOWCTBA U3MEPEHUS JJIMH, YTJIOB U IUIOIIA-/eH TPU pEelICHUU
3aJ1a4y Ha HaXOXJICHHE JIJIMHBI OTPE3KA, JUIMHBI OKPYKHOCTH, IJTUHBI TyTH
OKPYHOCTH, IpayC-HOM MEpHI YIJIa;

* BBIYMCJIATH IUIOLAAN TPEYTOJIbHUKOB, TPSIMOYTOJIbHUKOB, TPAIleLIUii, KPYTOB U
CEKTOPOB;

* BBIYUCJIATH JUIMHY OKPYXHOCTH U JUIMHY YT OKPY’KHOCTH;

* BBIYMCIISATH JJIMHBI TJMHEHHBIX 3JIEMEHTOB (PUTYD U UX YTJIbl, UCIIONIB3YS
U3y4eHHbIE POPMYIIbI, B TOM YUCIE (GOPMYIIbI JUIMHBI OKPYKHOCTH U IJTUHBI TyTH
OKPYXHOCTH, (POpMYJIbI TUIOIIaAe Quryp;



* pemmaTh 3aJja4¥ Ha JIOKa3aTeIbCTBO C UCITOJIb30BaHUEM (DOPMYJT JJTUHBI
OKPY>KHOCTH | JUTMHBI YT OKPYKHOCTH, PopMy miomaneii uryp;

* pemaTh MPaKTHUECKHUE 3a/1a4M, CBI3aHHBIC C HAXOXKICHIUEM IreOMETPUICCKIX
BEJIMYMH (MCTIONB3YS MPU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUICCKUE
CpE/ICTBA).

Boinyckuux noayuum 603mMoACHOCMb HAYYUNbCSL:

* BBIYHCIIATH TUIOMIAIU GUTYD, COCTABICHHBIX U3 IBYX HIIU Ooiee
MPSIMOYTOJILHUKOB, MTAPAJIICIIOTPAMMOB, TPEYTOJILHUKOB, TUIOIIAIA KPyTa U
CEKTOPA;

* BBIYUCJIATH TUIOMIAAN MHOTOYTOJIbHUKOB, HCTIONB3YSI OTHOIIICHUS
PaBHOBEITMKOCTH M PABHOCOCTABJICHHOCTH,

* MPUMEHSATH ANTeOpandECKUd U TPUTOHOMETPUUECKHM anmapat U UACH JIBIKCHHS
IIPY PEIICHUH 3a]1a4 Ha BBIYUCIICHUE TUIOIIAIeH MHOTOYTOJILHUKOB.
Koopaunarsl

Buvinycknuk nayuumces:

* BBIYUCJIATH JUIMHY OTPE3Ka MO KOOPJIMHATAM €r0 KOHIIOB; BBIYUCIATh
KOOPJIMHATHI CEPEUHBI OTPE3Ka;

* HCIIOJIb30BATh KOOPAMHATHBIA METOJ JUIsl U3yUYEHHUS CBOMCTB MPSAMBIX U
OKPYKHOCTEM.

Buinycknuk nonyuum 603mMoxcHocmy:

* OBJIQJIETh KOOPAMHATHBIM METOJOM PELICHUS 33/1a4 Ha BBIYUCICHUE U
JI0Ka3aTeIbCTBO;

* IPUOOPECTHU OMBIT UCTIOIB30BAHMS KOMITBIOTEPHBIX MPOrpaMM JJIsi aHAJIU3a
YACTHBIX CJIIy4aeB B3aUMHOT'O PACIIOJIOKEHUS OKPY>KHOCTEN U MIPSIMBIX;

* PUOOPECTHU OMBIT BHINIOJHEHUS MPOEKTOB.

BexTopbl

Buinycknuk nayuumces:

* ONIEPUPOBATH C BEKTOPAMHU: HAXOJUTh CYMMY M Pa3HOCTb JIBYX BEKTOPOB,
3aJIaHHBIX T€OMETPUUYECKH, HAXOIUTh BEKTOP, PABHBII MPOU3BEICHHUIO 3aJAHHOTO
BEKTOpa Ha YKCJIO;

* HAXOJMTH JIJIs1 BEKTOPOB, 3aJaHHBIX KOOPJAMHATAMU: JUIMHY BEKTOpa, KOOPIUHATHI
CYMMBI U Pa3HOCTH JBYX U OoJjiee BEKTOPOB, KOOPAUHATHI POU3BEIACHHS BEKTOpa
Ha YKCJI0, IPUMEHSS IPU HEOOXOIUMOCTH MEPEMECTUTEIbHBIN, COYeTATEIbHBIN
VI pacIlpeaesIUTENbHbIN 3aKOH;

* BBIYUCJIATH CKAJISIPHOE NMPOU3BEIEHNE BEKTOPOB, HAXOAUTh YIOJl MEXIY
BEKTOpPaMH, YCTAHABJIMBATh NEPIECHIUKYISIPHOCTD PSIMBIX.

Buinycxknuk nomyuum 603mMoicHOCMb:

* OBJIQJIETh BEKTOPHBIM METOJOM JUJISl pEILICHUS 3a/1a4 HA BIYKMCIICHUE U
JTI0Ka3aTeNIbCTBO;

* MPUOOPECTHU OMBIT BHINIOJHEHUS MPOEKTOB.



