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AHHOTaUA K padouyeid mporpamMMme 1Mo y4eOHOMY nmpeaMeTy
«Marematuka» (®PI'OC) 5-9 kiaaccsl

I. IlosicHuTeIbHAA 3aNIUCKA

[Tporpamma yueOHoTrO TipeameTa «MaTeMaTrkay CTYIIEHH OCHOBHOTO 00I1ero oopa3oBaHust
COCTaBJICHA B COOTBETCTBHUU C TpeboBaHUsIMU DeepaabHOTO TOCYIaPCTBEHHOTO
00pa3oBaTeNIbHOTO CTaHIapTa OCHOBHOTO 00IIIero 00pa3oBaHusl, MPUMEPHON TPOTPAMMBI 110
MaTeMaTHKEe U Ha OCHOBE:

[J[Matemaruka. COOpHHUK pabouyux MmporpaMm. 5-6 Kiacchbl: mocodue /i yuutenen
obmieoOpasosar. oprarm3anwii / [cocT. T.A.bypmuctposa]. — 3-¢ uza. — M.: [Ipoceernienue,
2014;

[J[JAnrebpa. Paboune mporpammel. [Ipenmernas nunus yaeonnkoB FO.H.MakapsrueBa u
npyrux. 7-9 Kiaccel: mocoOue s yauTesen oomeoopaszosar. oprannsanuid / H.I. Munarok. — 3-
e U3l —

M.: [Ipocsemienue, 2014;

[ [T'eomerpust. Pabouas nmporpamma k yueOHuky JI.C.Atanacsina u apyrux. 7-9 kiaccol:
nocodue

TSl yauTenen oomeo0pa3osar. yupexaenuii / B.®.byry3oB. — 2-¢ u3z., mopad. — M.:
[Ipocenienue, 2013.

MareMatuka SBJISE€TCS OJHUM U3 OCHOBHBIX, CHCTEMOOOPA3YIOIIUX MPEeIMETOB 00111ero 0opa-
30BaHUA. Takoe MeCTo MaTeMaTHKU CPeIH IIKOJIbHBIX MPEAMETOB 00YCIOBIMBAET U €€ 0CO0YI0
POJIb C TOUKHU 3PEHHSI BCECTOPOHHETO Pa3BUTHSI JMUHOCTH ydarmuxcs. [Ipu 3ToM KOrHUTUBHAS
COCTaBJIISAIONIAs JAHHOTO Kypca M03BoJIsIeT 00eCeUnTh KaK TpeOyeMblid roCcy1apCTBEHHBIM
CTaH/IapTOM HEOOXOIUMBIN YPOBEHb MATEMATUYECKOM MOATOTOBKH, TaK M MOBBIIICHHBIH
YPOBEHb, SBISIOUIUIICS T0CTATOUYHBIM JIJIsl YTITyOJI€HHOTO N3Y4YEeHUS MPEAMETA.

B ocHOBe nmocTpoeHus TaHHOTO Kypca JISKUT Ujesl TyMaHu3aluu 00y4eHus, COO TBETCTBYIOIIAs
COBPEMEHHBIM IPEACTABICHUSIM O LENIX 00IIero 00pa3oBaHus U yAestoas ocod0oe BHUMaHUE
JUYHOCTH YUYEHHUKA, €ro HHTepecaM U crnocoOHocTaM. JlaHHas mporpaMma mo3BoJIsieT
obecnieunTh (PopMHUpPOBAHUE KaK npeoMemHblX YMEHUHN, TaK U YHUBEPCAIbHBIX YYeOHbIX
Oeticmauti TKOJILHUKOB, a TAKXKe CIOCOOCTBYET AOCTHKEHUIO onpeaenéHHbix Bo PI'OC
JTUYHOCTHBIX PE3yJIbTaTOB, KOTOPBIE B abHEHIIIEM TO3BOJIAT yUalIUMCS TPUMEHSTh
MOJIy4YEHHBIC 3HAHUS U YMEHUS [Tl PEIICHUS Pa3IMYHBIX )KU3HEHHBIX 3a/1a4.

II. O0mas xapakrepucTuka yueOHoro npeamera «MaremaTtuka»

Hacrosimas nporpamMma no MaTeMaTHKE JIJIsl CTYIIEHH OCHOBHOTO OOIIET0 SIBJISIETCS JIOTH4e-
CKUM TMPOJOHKEHUEM MTPOrPaMMBI JIIsl HAYaJIbHOTO O0IIero 00pa3oBaHus U BMECTE C HEell
COCTAaBJISIET ONKMCAHKNE HEMPEPHIBHOTO Kypca MaTeMaTuku ¢ 1-ro no 9-it kinacc.

B ocHoBe copeprkanust 00ydeHHs MaTeMaTHKE JISKUT OBIAJCHHUE yJaIlllUMUCS CIeIYIOIIUMHU
BUJAMU KOMIIETCHIIMI: PeAMETHON, KOMMYHMKATUBHOMW, OPraHM3alMOHHON U
00LIeKYJIbTYPHOI.

B cooTBeTcTBUM € 3THMHU BUIaMH KOMIIETEHIIMI HAMU BbIJEIICHBI TJIABHBIE COJIEPKATEIHHO-
1[eJIeBbIC HATIPABIICHUS (JIMHUH) Pa3BUTHS yUAIIMXCS CPEACTBAMU IpeaMeTa «MaTteMaTukay.
peamernas komnerenuus. [loa npeaiMeTHON KOMIETEHIMEN TOHUMAETCSI OCBEIOMIIEH -
HOCTb IIKOJIBHUKOB O CICTEME OCHOBHBIX MaTeMaTHUECKUX MPEACTABICHUI U OBJIaICHUE UMU
HEO0OXOIUMBIMH MTPEIMETHBIMA YMEHUSIMH. DOPMUPYIOTCS CIEAYIONINAE 00pa3yIolIue 3Ty
KOMIIETEHIIUIO MPEACTABICHUS: O MATEMAaTHUYECKOM SI3bIKE KaK CPE/ICTBE BhIPAKEHUS



MaTEMaTHYECKHUX 3aKOHOB, 3aKOHOMEPHOCTEH U T.J1.; 0 MATEMaTUYECKOM MOJAEIMPOBAHUY KaK
OJIHOM M3 Ba)XHBIX METOJIOB MO3HAHUsI MUpa. POpMUPYIOTCS clleyrolue o0pa3yooue 3Ty
KOMIETECHIMIO YMEHHUS: CO3/AaBaTh MPOCTEHIIINE MaTeMaTHYECKUE MOJIENH, paboTaTh C HUMH U
WHTEPIPETUPOBATH TOTYICHHBIE PE3yNIbTAThI; MPUOOPETATh U CUCTEMATH3UPOBATH 3HAHUS O
Croco0ax pernieHusl MaTeMaTHIECKIX 3a/1a4, a TAKKe MPUMEHSITH STU 3HAHUS M YMCHHUS JIJIS
pelieHuss MHOTHX KU3HEHHBIX 3a]1a4.

KomMmyHunkaTuBHas koMnereHuus. 1101 KOMMyHMKaTUBHOM KOMIIETEHIIMEN TIOHUMAETCS
c(hOPMHUPOBAHHOCTH YMEHHUS SICHO Y YETKO U3JIaraTh CBOM MBICIIH, CTPOUTH apTyMEHTHPOBAHHBIE
pacCyKJIeHHUsI, BECTH JUAJIOT, BOCIIPUHUMAS TOUKY 3PEHUSI COOECETHUKA U B TO KE BpeMs
nojaseprasi €€ KpUTUYECKOMY aHaIM3y, OTCTauBaTh (IIpU HEOOXOJUMOCTH ) CBOIO TOUKY 3PEHMUSI,
BBICTPanBasi CUCTEMY apryMeHTaruu. @opMHUPYIOTCSI 00pa3yIOIIe 3Ty KOMIICTSHITUIO YMEHUS, a
TaK)X€ YMEHHUS U3BJIEKaTh HH(POPMAIIMIO U3 PA3HOTO PoJia HCTOYHUKOB, MpeoOpa3oBbIBast €€ mIpu
HE00X0IMMOCTHU B Jipyrue (opMbl (TEKCThI, TAOIUIIBI, CXEMBI U T.[1.).

OpranusanuonHas komnereHuus. [log oprann3aliMOHHON KOMIETEHIMEN TOHUMAETCS
c(hOpMUPOBAHHOCTh YMEHHUSI CAMOCTOSITEILHO HAXOIUTh U MIPUCBAUBATH HEOOXOIUMBIE
y4dalniumcs HoBble 3HaHus. OpMHUPYIOTCA CIeIyoLIUe 00pa3yIoLIie 3Ty KOMIETEHIINIO YMEHHUS:
CaMOCTOSITEJILHO CTaBUTh YUeOHYIO 3a/1auy (11e7b), pa30MBaTh €€ Ha COCTaBHBIC YaCTH, Ha
KOTOPBIX OYZIET OCHOBBIBATHCS MpOLECC €€ pellleHus], aHaIM3UPOBaTh Pe3yabTaT JIeHCTBUS,
BBISIBJISITH IOTTYIEHHBIE OMMMOKH M HETOYHOCTH, UCTIPABJIATH UX M MPEJACTABIIATH MOJTYIECHHBIN
pe3ynbTaT B (hopMe, JIETKO TOCTYIHOMU Ui BOCIPUSATHUS APYTUX JIOJCH.

OO0uiexyJabTypHasi KommneTeHus. [1o 00meKyIbTypHON KOMITIETEHIINEH TOHNMAETCs OCBe-
JOMJIEHHOCTb IIKOJIbHUKOB O MaTeMaTHKe KaK JIeMEHTE OOIIeueI0BeYECKO KyIbTYyphl, €€
MeCTe B CUCTEME JPYruxX HaykK, a Takke €€ poJi B pa3BUTHUU MPEJICTABICHUI YeI0OBEYECTBA O
L[e0CTHOM KapTuHe Mupa. DopMupyrorcs cienyronie 0opasyromie 3Ty KOMIIETEHIUIO
Mpe/icTaBjIeHUs: 00 YpOBHE pa3BUTHUSI MaTEMAaTUKHU HA Pa3HbIX HCTOPUUYECKUX dTanax; O BEICOKOM
MPAKTUYECKONW 3HAYMMOCTH MAaTEMAaTUKU C TOUKH 3PEHUS CO3JaHUsI U Pa3BUTHS MaTEPUAIILHOMN
KYJIBTYpPBI 4EJIOBEUECTBA, a TAK)KE O BaKHOI POJIM MAaTEMAaTUKH C TOYKU 3peHust GOpMUPOBAHUU
TaKUX BOXKHEUIINX YePT JUYHOCTH, KAK HE3aBUCUMOCTbh U KPUTUYHOCTh MBIIICHHUS, BOJIS U
HaCTOMYUBOCTh B JOCTWKEHUHU LEIHU U JIp.

III. Onucanue Mecta yueOHOro npeaMmera «MareMaTuka» B y4eOHOM IIaHe

B cootBercTBHU ¢ TpeboBaHusIMU DeepaIbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIbHOTO CTaH-
JlapTa OCHOBHOTO 00111ero 00pa3oBaHus npeaMer «MaremaTuka» u3ydaercs ¢ 5-ro mo 9-if kiacc
B BHJIC CIIEAYIOIMX YYeOHBIX KypcOB: 5—6 kimacc — «Marematukay, 7-9 kiacc — «Anredpa» u
«"eomerpusiy. Ob1Iee KOTUYECTBO YPOKOB B HEJIEIIO B COOTBETCTBUH C 0043aTENbHOM YaCThIO
ydeOHoro miaHac S o 9 kiacce coctaiser 850 yacoB (10 5 4acoB B HENIEIIO).

N3 gactu, hopmupyemoit OV, B 7,8,9 kiaccax BeIICIACTCS TOMOJHUTEIBHO 10 1 yacy Ha
U3YYCHHUE aJIreOpHl.

IV. Onucanne yueOHO-MeTOAMYECKOT0 H MATEPHATbHO-TEXHUYECKOr0 o0ecrnedeHnst
o0pa3oBaTeIbHOIO npouecca no npeamery «MaremaTuka

Jlnia peanuzanuu 1enei u 3agad oOyueHus MaTeMaTHKE 10 JaHHON MporpamMMe UCIIONIb3yeTCs
YMK

0 Omo maTtematuke g 5-6 knaccos - H. A Bunenkun, B. 1. XKoxos, A. C. Uecnokos, C. A.
IBapudyp;

[10mo anredpe ms 7-9 knaccos - 0. H. Makapsiues, H. I'. Munatok; K. M. Hemikos,

C.b. CyBopoBa; nox penakuuei TenskoBcKoro.

[ mo reomerpuu 1uist 7-9 knaccos JI. C. Aranacss, B. @. byryszos; C. b. Kagomues, 1. U.
HOmun.

V. [lnannpyemble pe3y/abTaThl H3y4eHHsA npeaMera «MaTeMaTHKa» HA CTYIIEHU OCHOBHOT'O
o0uiero oopa3oBaHus.

IIpeaMeTHBIMM pe3yJbTaTAMHU U3yUYeHUs NpeaMeTa «MaTeMaTukay SBISIOTCA CIeAYOIINe
YMEHHUSL.

Hartypaabnblie unciaa. JIpodu. PannonaabHble ynciIa



BeInyckHUK Hay4duTes:

* MIOHUMATh OCOOCHHOCTHU AECATUYHOM CUCTEMBI CUMCIICHUS;

* OIIEPUPOBATh MOHATUSAMH, CBSI3aHHBIMU C JIETMMOCTBIO HATYpaJIbHbIX YHCEI;

* BBIp@XKATh YHCJIA B SKBUBAICHTHBIX (hopMax, BBIOUpast Hanbosee MoAX0AIIYI0 B 3aBUCHMOCTH
OT KOHKPETHOW CUTYyaluu;

* CpPaBHUBATh U YIOPSAJ0UYMBATH PALIMOHAJIbHBIE YUCIIA;

* BBINIOJIHATDH BBIUMCIICHUSI C PAllMOHAIIBHBIMU YHCIIAMU, COUETasi YCTHBIE U MUCbMEHHbBIE TIPUEMBI
BBIYMCIICHUH, IPUMEHEHUE KAJIbKYJIATOPA;

* HCII0JIb30BaTh MMOHATHUS U YMEHUS, CBSA3aHHbIE C IPONOPLIUOHAIBHOCTHIO BEJIUYHH,
IIPOLIEHTaMH,

B XO/JI€ PEUICHUS] MAaTEMaTUYECKUX 3aa4 U 3ajad U3 CMEXHbBIX IIPEJAMETOB, BHIIIOJIHSTh
HECJIOKHBIE

MIPAKTUYECKUE PACUETHI.

Buinycknux nonyuum 603moicHocmy

* NO3HAKOMUMBCA C NOZUYUOHHBIMU CUCEMAMU CUUCTIEHUS. C OCHOBAHUAMU, OmauyHblMu om 10;
* yenyoums u pazeums nPeocmagienus 0 HamypaibHbIX YUCIAX U CEOLCMEAX OeTUMOCU,

* HAYYUMbCA UCNONIL308AMb NPUEMDBL, PAYUOHATUSUPYIOUUE BLIYUCTIEHUS, NPUOOPECTNU NPUBLIUKY
KOHMPOAUPOBAMb BbIYUCIEHUS, 8bIOUPAS NOOXO0OAWUL Ol CUMYAYULU CNOCOO.
JeiicTBUTEIbHBIE YMCJIA

BoeInyckHUK Hay4IUTCS:

* HCII0JIb30BaTh HaYaJIbHBIE MTPE/ICTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX YHCET;

* ONIEpPUPOBATH MOHATHUEM KBAJPATHOTO KOPHS, IPUMEHSTH €TO B BHIYMCIICHUSX.

HN3mepenus, npudJInKeHusl, OLEHKH

BeinmyckHuK HayduTes:

* HCIIOJIb30BATh B XOJIE pEUICHUS 3a/1a4 dJIEMEHTapHbIe MPEACTaBICHHUS, CBA3aHHbIE C TPUOIH-
KEHHBIMU 3HAYEHUSMU BEJIMYHH.

Anredpanyeckue BbIpasKeHU s

BeinmyckHUK HayduTes:

* ONEPUPOBATH MOHATHUSAMH «TOXKIECTBOY», «TOXKJIECTBEHHOE MpeoOpa3zoBaHue», peniaTh 3a1a4H,
coJiepskanue OyKBeHHbIE JaHHbIE; padoTaTh ¢ hopMyIamu;

* BBIMIOJIHATH MTPE0OPa30BaHUs BEIPAKEHH, COIEPIKALIUX CTEICHH C LEIBIMU ITOKa3aTeNsIMU U
KBaJpaTHbIE KOPHU;

* BBIMIOJIHATH TOXKECTBEHHBIE MPe0Opa30BaHusl PAlMOHATIBHBIX BBIPAXKEHUN HA OCHOBE MPABUI
JNEeMCTBHUIM HaJl MHOTOWIEHAMH U allreOpandyeckKuMHu Jpo0siMu;

* BBINOJIHATH PA3JI0KEHHE MHOTOYJIEHOB HA MHOKHUTEJIN.

YpaBHenus

BrinyckHUK HayduTcs:

* peuiaTh OCHOBHBIE BH/IbI PALIMOHAJIbHBIX YPAaBHEHUH C OJJTHOM EPEMEHHOM, CUCTEMBI IBYX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU;

* IOHUMAaTh YPABHEHUE KAK BKHEUIIYI0 MAaTEMAaTUYECKYIO MO/JIENb JJIsl OTUCAHUS U U3YUYCHHS
pa3zHo00pa3HbIX pealbHBIX CUTYAIIHi, pellaTh TEKCTOBbIE 33a4l aIreOpandeckKiuM METOI0M;

* IPUMEHSATH rpaduyeckue npeacTaBIeHus Ui UCCIEeOBAHUS YPaBHEHUH, CCIIEI0BAHUS U pe-
LIEHUS CUCTEM YPaBHEHHH C IByMsI IEPEMEHHBIMH.

HepaBencrBa

BbInycKHUK Hay4YUTCS:

* IOHUMAaTh U IPUMEHATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBS3aHHBIE C OTHOLLIEHUEM
HEPABEHCTBA,

CBOJCTBA UMCIIOBBIX HEPABEHCTB;

* pelaTh JUHEHHbBIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI; PEIIaTh KBAaAPATHBIE HE-
paBeHCTBa C ONOPOi Ha rpadUUecKue MpeICTaBICHuUs;

* IPUMEHATH allapaT HEPABEHCTB U1 PELICHUS 3a1a4 U3 Pa3IMUHBIX pa3JIENoB Kypca.
OcHoBHbIe NOHATHSA. UKCI0BBbIC QYHKIHH



BeInyckHUK Hay4duTes:

* MIOHUMATh U UCTIOJIb30BaTh (PYHKIIMOHAIbHbIE TOHATHUS U S3bIK (TEPMUHBI, CAMBOJINYECKHE
0003HaYCHHS);

* CTPOUTD IpadUKH JIEMEHTAPHBIX (PYHKIIHIA; UCCIIE0BATh CBOMCTBA YMCIOBBIX (PYHKIIMIA Ha OC-
HOBE M3YUCHHsI IOBEICHUS HX IPa(UKOB;

* IOHUMAaTh PYHKILHMIO KaK BaXKHEHIIIYI0 MATEMAaTUYECKYIO MOJIENb JUIsl OMCAHMSI POLIECCOB U
SIBIICHUH OKPYKAIOIIET0 MUPA, TPUMEHATH (PYHKIIMOHAIBHBIHN S3BIK JJIS1 ONTMCAHUS U
HCCIIEN0BaHUSA

3aBUCUMOCTEN MEXy GU3NYECKUMU BETUUYUHAMU.

YuciioBbIe 10CJIE10BATEIBHOCTH

BbinyckHUK HAy4YUTCS:

* IOHUMAaTh U UCIOJIb30BATh S3bIK MOCIEA0BATEIbHOCTEN (TEPMUHBI, CAMBOJUYECKHE 0003HAYE-
HUSA);

* IPUMEHSATH POPMYIIbI, CBA3aHHbBIE C apU(PMETHUECKON 1 T€OMETPHUUECKON IpOTrpeccuei, amma-
pat, chopMHpOBaHHBIN IPU U3YUYEHUHU JPYTUX pa3/IeNoB Kypca, K PelIeHUI0 3a/1a4, B TOM YUCIIe
C KOHTEKCTOM W3 PEaJbHOM KU3HU.

OnucarejibHAsl CTATHCTHKA

BbInycKHMK HAy4UTCSI HCTIONIB30BAaTh MPOCTENIINE CIOCOOBI IPEICTABICHUS U aHAIN3A
CTaTHUCTUYECKUX JaHHbBIX.

CayuaiiHble cOObITHSI M BEPOATHOCTh

BhInyckHUK HAy4UTCS] HAXOJIUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTh CIIy4aitHOTO COOBITHSI.
KomOunaTopuka

BoeinyckHMK Hay4qUTCsl peraTb KOMOMHATOPHBIE 3314l Ha HAXO0XKJEHHE YUCiia O0BEKTOB HIIN
KOMOUHAITHIA.

Harasignasi reomerpus

BhInyCKHUMK Hay4YUTCS:

* pacro3HaBaTh HA YEPTEXKaX, PUCYHKAX, MOJAECIAX U B OKPYKAIOIIEM MUPE INIOCKUE U IPOCTPAH-
CTBEHHBIE T€OMETPUUECKUE (PUTYDBI;

* pacro3HaBaTh pa3BEPTKU KyOa, MPSIMOYrOJIbHOTO MapaluleenuIea, IPaBuIbHOM MUpaMubl,
LWIMHIPA U KOHYCA;

* CTPOUTD Pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO Mapajllesenunesa;

* ONIPEAEIATH 110 JUHEHHBIM pa3MepaM pa3BEPTKU PUIypBI JIMHEHHbIE pa3Mepbl caMoi GUTypsl U
Hao000poT;

* BBIYUCIIATE 00BbEM IPSAMOYTOJIBHOTO Mapasliesenunesa.

I'eomerpuueckne purypnbl

BbInyCKHUK Hay4YUTCS:

* [10J1b30BATHCS A3BIKOM F€OMETPUH I OIIMCAHMSI IPEAMETOB OKPYKAIOLEr0 MUPA U UX B3aUM-
HOT'O PAaCIOJIOKEHNUS;

* pacro3HaBaTh U M300paXkaTh Ha YEPTEKaX U PUCYHKAX reoMeTpudeckue GUrypsl u ux KoHpu-
rypanuy;

* HAXO/IUTh 3HAYEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (PUI'Yp U UX OTHOILLIEHMS, TPAJyCHYIO MEPY YT~
noB ot 0[] o 18001, mpumeHss onpeieneHus, CBONCTBA U MPU3HAKU QUTYp U UX DIIEMEHTOB,
OTHOIIIE-

HUs GuUryp (paBeHcTBO, MOJJ00Me, CAMMETPHH, IIOBOPOT, MapaJliebHbIN IEPEHOC);

* OIIEPUPOBATh C HAYAJIBHBIMU NOHATHSMHA TPUTOHOMETPHUH U BBINOJIHATH 2JIEMEHTAPHBIE Ollepa-
UM HaJ| QYHKIUAMHU YIIIOB;

* pemaTh 3a/1a4d Ha JJ0Ka3aTeIbCTBO, ONMPasiCh HAa M3yYE€HHbIE CBOMCTBA (UTYp U OTHOLLIECHHH
MEXAY HUMH U IPUMEHSISI U3yUEHHbBIE METO/IbI JOKA3aTENIbCTB;

* pelaTh HECIO0XKHbBIE 337jaUul Ha TIOCTPOEHUE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI IOCTPOEHHUS €
MTOMOIIBIO IUPKYJISI M IMHENKU;

* pemarh NpoCcTEeNIINe IIIAHUMETPUUECKHE 3a]1a4M B IPOCTPAHCTBE.

N3mepenne reoMeTpu4ecKHUX BeJTHYHH



BeInyckHUK Hay4duTes:

* HCII0JIb30BaTh CBOMCTBA U3MEPEHHUS [UIMH, TUIOIIAJEH U YIJI0B IPU PELISHUH 3a/1a4 Ha HaX0XK-
JIEHHE JUIMHBI OTPE3Ka, JJIMHBI OKPY>KHOCTH, JUIMHBI IYTU OKPYKHOCTH, IPajlyCHOM MephI yria;
* BBIYMCIIATH IUIOIIA/IU TPEYrOJIbHUKOB, IPSIMOYIOJIbHUKOB, IapaJuIeIOrpaMMOB, Tpareuui, Kpy-
I'OB U CEKTOPOB;

* BBIYUCIIATD JJIMHY OKPYKHOCTH, JJIMHY AYTH OKPYKHOCTH;

* BBIYMCIIATD JUTMHBI IMHEHHBIX 3JIEMEHTOB (PUTYp M MX YTJIIbI, UCTIONB3YS (POPMYIIBI [UTUHBI
OKPYXHOCTH ¥ JUIMHBI AYTU OKPYKHOCTH, (POpMYJIBI TUIOIIanen Guryp;

* pemarh 3a/1a41 Ha JJOKa3aTelIbCTBO C UCTOIb30BaHNEM (POPMYIT [UTMHBI OKPYKHOCTH U JUTUHBI
IYTH OKPY>KHOCTH, (POPMYII TUIOIIaaen hpuryp;

* pelarh MpaKTH4YECKHUE 3a/1a4M, CBA3aHHbIE C HAXO0KICHUEM F€OMETPUUECKUX BEJIMYUH
(Mcnonb3ys Mpu HEOOXOAUMOCTH CIIPABOUYHUKH U TEXHUYECKHE CPEJICTBA).

Koopaunartsi

BoeinyckHMK Hay4YUTCS:

* BBIYUCIIATD JJIMHY OTPE3Ka M0 KOOPJMHATaM €ro KOHIOB; BBIYUCIIATH KOOPAMHATHI CEPEANHbI
OTpe3Ka;

* HCII0JIb30BaTh KOOPAMHATHBIN METOJ ISl U3YYEHHSI CBOWCTB MPSIMBIX U OKPY>KHO CTEH.
BekTopbl

BhInyckHUK Hay4YUTCS:

* ONIEpPUPOBATh C BEKTOPAMHU: HaXOJUTh CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX [€OMETPHU -
YeCKH, HAXOJIUTh BEKTOP, PaBHBIN MPOU3BEICHHIO 33/JaHHOTO BEKTOPA Ha YUCJIO;

* HaXOJUTh JJIs1 BEKTOPOB, 33JJaHHBIX KOOPAUHATAMHU: JUTMHY BEKTOpPa, KOOPIAUHATH CYMMBI U
Pa3HOCTH JIBYX U O0Jiee BEKTOPOB, KOOPAMHATHI POU3BECHHS BEKTOpA Ha YUCIIO, TPUMEHSS
IIPU HEOOXOIMMOCTH COYETaTENbHbIM, IEPEMECTUTENIbHBIN U paCIpeACIUTENbHbIN 3aKOHBI;

* BBIYUCIIATH CKASIPHOE MPOU3BEICHUE BEKTOPOB, HAXOAUTh YTOJI MEXKY BEKTOPAMH,
YCTaHABJIMBATh NEPIECHIUKYIAPHOCTD MPSIMBIX.
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