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Hacrosimast pabodast mporpamMma pa3paboTaHa B COOTBETCTBUH C
® OCHOBHBIMU THOJOXeHUsIMU DeneparbHOr0 TrocyAapCTBEHHOTO 00pa30BaTEIbHOIO
cTaHjapra
o  ®enepanpHoro 3akonHa ot 29 nexadps 2012 roma Ne 273 — @3 «O06 oOpazoBaHUM B
Poccuiickoit denepanuny;
e aBTOpCKOM mporpammsl 1o reomerpuu JI.C. AtanacsHa, pekomenaoBanHon MO PO;
. OCHOBHO# 0Opa3oBarenpHOi iporpammbel MOY Tonmmaesckast B(c)II.

['maBHOM 1€NbI0 HIKOJIBHOIO 00pa30BaHMsl SIBJISAETCS pa3BUTHE PeOEHKA KaK KOMIIETEHTHOM
JUYHOCTH IYTEM BKJIIOUEHHS €r0 B Pa3IMUHbIE BU/IbI IIEHHOCTHOM Y€JI0BEUECKOM AEATEIbHOCTH:
yueba, IMO3HaHME, KOMMYHHKALUsA, HNPOoPEeCCHOHATBHO-TPYIOBOH BBIOOp, JIMYHOCTHOE
caMOpa3BUTHE, LIEHHOCTHBIE OPHMEHTAllMU, IOMCK CMBICIOB JKU3HeneATeNnbHOCTH. C 3THX
no3ulMi 0oOyueHHe paccMaTpHUBAETCsl Kak IPOLIECC OBJAJEHUS HE TOJBKO OIpeielIeHHON
CyMMOW 3HAaHHW M CHCTEMOH COOTBETCTBYIOIIMX YMEHUH M HABBIKOB, HO M KakK IIPOIECC
OBJIA/ICHUS] KOMIIETCHIIUAMH. DTO ONPEAETIUIIO eI 00yuyeHHsl MaTeMaTUKe B OCHOBHOM LIKOJIE:

1) B HAIIPaBJIEHUU JINYHOCTHOT'O Pa3BUTHUS

® Da3BUTHE JIOTHYECKOT0 M KPUTHUYECKOTO MBIIIJICHUS, KYJIbTYypbl pedd, CHOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

e hopMuUpOBaHHE Yy YUYANIMXCS HHTEIUIEKTYAJIIbHOM YECTHOCTH H  OOBEKTHBHOCTH,
CHOCOOHOCTH K TPEOAOJICHUIO MBICTUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOMIUX M3 OOBIIEHHOTO
OIIbITA;

®BOCIIUTAHUE KA4YeCTB JIMYHOCTH, OOECIICYMBAIOIINX COLUAIBHYI0 MOOHMIJIBHOCTD,
CIOCOOHOCTh IPUHUMATh CAMOCTOSATEIbHBIE PELLICHUS;

e hopMupOBaHHE KaueCTB MBIIIJICHHUS, HEOOXOAUMBIX AJS aJalTallid B COBPEMEHHOM
MH(}OPMallMOHHOM OOIIECTBE;

® pa3BUTHE UHTEpECa K MAaTEMaTHUECKOMY TBOPUYECTBY U MaTEMaTHUECKUX CIIOCOOHOCTEH;

2) B METANPEIMETHOM HaIPaBICHUU

¢ popmHpoBaHUE IPEICTABICHUN 0 MaTEMAaTUKE KaK YacTH OOIIeUeI0BEYECKOM KyIbTYypHl,
0 3HAYMMOCTH MaTE€MaTHKHU B Pa3BUTHH LIMBUIIN3ALMU U COBPEMEHHOIO OOLIECTBA;

e pa3BUTHE MPEJICTABICHUA O MaTeMaThKe Kak (opMe ONHMCAaHUS U METOJe IMO3HAHUS
NeMCTBUTENIBHOCTH, CO3JAaHUE YCIOBUHM JUIs MpPHOOpPETeHHs MEepBOHAYAIBLHOTO  OIbITA
MaTeMaTHUYeCKOT0 MOJIEIUPOBAHMUS;

e hopMupoBaHHe OOIIMX CIIOCOOOB MHTENIEKTYAIbHOM JEATENbHOCTH, XapaKTePHBIX IS
MaTEMAaTUKU W SBIIAIOIINUXCS OCHOBOW INO3HABATEJIBHOM KYJIbTYPBI, 3HAYMMON AJI PA3IUYHBIX
chep yenoBeueCKOn NesATeIbHOCTH;

3) B IIPEIMETHOM HaIPaBJICHUU

®OBJAJICHUE MAaTeMaTHMYECKUMU 3HAHUAMHU U  yMEHUSAMH, HEOOXOJUMBIMU  JUIS
NPOJOHKEHUsT 0OydeHHUsl B CTapIIel IHIKOJIe WM MHBIX 001e00pa3oBaTeNbHBIX YUPEKICHUSX,
U3YYEHHUS CMEXHBIX IUCLUUIUINH, IPUMEHEHUS B TIOBCEIHEBHOM KU3HH;

eco3nanue (yHJaMeHTa Il MaTeMaTHYeCKOro pa3BUTHS, (HOPMUPOBAHUS MEXAHHU3MOB
MBILUICHUS, XapaKTEPHBIX /11 MaTEMaTUYECKON JeSTEIbHOCTH.

3.ConepxaHue yueOHOTO TIpeIMeTa

No [asa Konmuectso
4acoB
1 BBonHOE OBTOpEHME 2
2 Bekrtopsr 8
3 Metoa KoopaArHAT 9
4 COOTHOIIICHUS MEX Iy CTOPOHAMU U yTIIaMU 12
TpeyroibHuKa. CKaIsIpHOE MPOU3BEICHUE BEKTOPOB




5 JlmHa OKPY)KHOCTH M TIOIIAb KpyTa. 9
6 JIBr>xeHus. 5)
7 HauanbHbIe CBEICHUS U3 CTEPEOMETPHH. AKCHOMBEI. 8
6 [ToBTOpenue. Pemenne 3amau 13

UTOTO 68

4. TemaTnueckoe MIIAHUPOBAHUE

ITonsiTne BekTOpa. PaBeHCTBO BEKTOPOB.
CrnoxeHue U BBIYUTAaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ncio. Paznoxxenue

BCKTOpA 110 ABYM HCKOJIJIMHCAPHBIM BEKTOpAM.

Koopaunarsl Bextopa. [Ipocreitmue 3agaun B
KOOpAMHATax. Y paBHEHUS OKPYKHOCTH U
npsmMoit. [IpumeHenne BEeKTOpOB U KOOpAUHAT
IIPY PELICHUY 3a7ay.

— HAYYHUTh O0YYarOIIUXCS BHIOJIHAT
JEUCTBUS HaJl BEKTOPAMHM KaK HalpaBJICHHBIMU
OTPE3KaMM, YTO BaKHO ULl IPUMEHEHUS
BEKTOPOB B (hH3HKE; TO3HAKOMUTH C
HCIIOJIb30BAaHUEM BEKTOPOB M METOA
KOOpJUHAT IIPU PELICHUN T€OMETPUUYECKUX
3aga4d. BekTop onpenensercs Kak
HaIPABJICHHBIM OTPE30K U ACUCTBUS HaJ
BEKTOPAMHM BBOJATCS TaK, KaK 3TO IPUHATO B
¢dusuke, T. €. Kak JeMCTBUS C HAIIPABICHHBIMU
orpe3kamu. OCHOBHOE BHUMAaHUE JOKHO
OBITh YJ€JIEHO BBIPAOOTKE YMEHUI BBINOIHSATD
olepaluu HaJl BeKTOpaMH (CKJIaJbIBaTh
BEKTOPHI 110 IIPaBUJIaM TPEYIOJIbHUKA U
napajuIesIorpaMMa, CTPOUTh BEKTOP, PaBHBIN
Pa3HOCTH JBYX JAHHBIX BEKTOPOB, a TAaK¥Ke
BEKTOD, PaBHBIN IPOU3BEIECHUIO JaHHOTO
BEKTOpa Ha AaHHoe uncio). Ha mpumepax
MTOKA3bIBAETCSl, KAK BEKTOPHI MOT'YT
MPUMEHSITHCS K PEIICHNUI0 TEOMETPUUECKUX
3anau. JlemoHCcTpUpyeTcs 3 PeKTUBHOCTD
pUMEHEHHUs (HOPMYIT JUIs KOOPIAUHAT
CEpEIUHBI OTPE3Ka, PACCTOSHUS MEXIY IBYMS
TOYKaMH, YPAaBHEHUHN OKPYKHOCTH U NPSMOM B
KOHKPETHBIX T€OMETPHUYECKHX 33]1a4ax, TEM
CaMbIM JJaeTcs MPeICTaBlIeHUE 00 U3yUYeHU N
reOMETPHUECKUX (PUTYP C TTOMOIIBI0 METOJIOB
anreOpshl.

CuHyc, KOCUHYC U TaHTeHC yria. Teopemsl
CHUHYCOB M KOCUHYCOB. Pemienue
TPEeYroiabHUKOB. CKaJIsipHOE MPOU3BEACHHE
BEKTOPOB U €0 MPUMEHEHHUE B
TEOMETPUUECKUX 3a7adax

— pa3BHUTh YMEHHE 00YJAIOIIUXCS IPUMEHSTh
TPUTOHOMETPUYECKUH armapar Npy perieHun
reoMeTpuueckux 3aaad. CHHYC U KOCHHYC
moboro yraa ot 0° qo 180° BBogsTCS C©
MOMOIIIBIO €IMHUYHON MOTYOKPYKHOCTH,
JTIOKA3bIBAIOTCS TEOPEMBI CHHYCOB M KOCHHYCOB
Y BBIBOJIUTCS €1lle 0fHa GopMyia TUIOIIA U
TpEyroJibHUKA (TIOJIOBUHA MTPOU3BEICHUSI IBYX
CTOPOH Ha CHHYC yTJIa MEeXAY HUMH). DTOT
armapar IpUMEHSIETCSl K PEIICHUI0
TPEeYroJabHUKOB. CKaIsipHOE TPOU3BEICHHE
BEKTOPOB BBOJMTCS KaK B (PU3HKE
(mpou3BeJeHNE JUIMH BEKTOPOB HA KOCUHYC




yria Mexay HumH). PaccmaTtpuBatorcs
CBOICTBA CKAJIIPHOTO ITPOU3BEAECHUS U €TO
IPUMEHEHHE IIPU PELIEHUU FeOMEeTPUIECKUX
3a1a4. OCHOBHOE BHUMAHUE CIEAYET YICINUTh
BbIpAOOTKE MPOYHBIX HABBIKOB B IPUMEHEHUH
TPUTOHOMETPUUYECKOT'0 anmapara npu
pELICHUH T€OMETPUUYECKUX 3ajay.

[TpaBuiibHBIE MHOTOYTOJIBHUKH. OKpPYKHOCTH,
OTHCAaHHAs OKOJIO MPAaBUIHHOTO
MHOI'OYyroJIbHHKa U BIIMCaAHHAsA B HCTO.
[TocTpoeHne mpaBUIIbHBIX MHOTOYTOJIbHUKOB.
Jnuna okpyxHocTu. [lmomans kpyra.

— pacIIUpUTh 3HAHUE O0YJAFOIIUXCS O
MHOTOYT'OJIbHUKAX; PACCMOTPETh MOHSATHS
JJIMHBI OKPYKHOCTHU M TLIOIIAAU Kpyra u
dbopMyIibl s UX BbluKcieHus. B Hayane Tembl
JTAETCsI OIPEIEIIEHUE IPABUIIBHOTO
MHOTOYT'OJIbHUKA U PacCMaTpUBAIOTCS
TEOPEMBbI 00 OKPYKHOCTAX, OIMCAHHON OKOJIO
MPABHJIBHOTO MHOTOYTOJIbHUKA U BIIMCAHHOM B
Hero. C IOMOIIbIO ONTMCAaHHOW OKPYKHOCTH
peliaiTes 3a/1a4u O IOCTPOSHUU MPABUILHOTO
LIECTUYTOJIbHUKA U [IPaBUJIBHOTO 2re-
YTOJIbHUKA, €CJIH JIaH MPaBUIIbHBIH M-
yroiapHUK. @opmyibl, BeIpaXkaromue CTOPOHY
MPABHJILHOTO MHOTOYTOJIbHUKA U PAINYC
BIIMCAHHOM B HErO OKPYKHOCTH Y€pe3 paguyc
OTHCAHHOM OKPY>KHOCTH, UCTIONB3YIOTCS MPU
BBIBOZIC (DOPMYIT IITHHBI OKPYKHOCTH U
ioniaau Kpyra. BeiBog onupaercs Ha
MHTYWTUBHOE MPEACTABIEHUE O IIpeee: Mpu
HEOTrPaHUUYEHHOM YBEJIIMUEHUH YUCIIA CTOPOH
MMPaBHUJIbHOTO MHOT'OYT'OJIbHUKA, BIMCAHHOT'O B
OKPYXHOCTB, €0 IIEPUMETP CTPEMUTCS K
JUTMHE 3TOW OKPYKHOCTH, a IJIOIaab — K
IUIOUIA/IA KpyTra, OTPaHUYEHHOI O
OKPYXHOCTBIO.

OTtoOpaskeHue TockocTH Ha cedst. [TonsTue
nBrkeHus. OceBasi M IEHTpaJIbHAS
cumMeTtpuu. [lapannensHelii nepeHoc.
[ToBopoT. HanoxxeHus u JBM>KEHUSI.

MO3HAKOMHUTH 00YUaIOIIUXCS ¢ TOHATHEM
JIBUKEHHS M €0 CBOMCTBaMH, C OCHOBHBIMH
BHJIaMU JIBUJKEHU, CO B3AMMOOTHOIICHUSIMU
HAJIOKEHUW U IBUKEHUM. [[BrKeHune
IUIOCKOCTH BBOJUTCS KaK OTOOpakeHHue
IJIOCKOCTH Ha ce0sl, COXpaHSIOLIee pacCTOSHNE
Mexay Toukamu. [Ipu paccMoTpeHuun BU10B
JBUKEHUI OCHOBHOE BHUMAaHHE Y/AEISETCs
MOCTPOCHUIO 00Pa30B TOYEK, MPSIMBIX,
OTPE3KOB, TPEYTOJILHUKOB IPU OCEBOU U
LHEHTPAIbHOU CUMMETPHUSX, TapaJlJIEIbHOM
nepeHoce, nopopote. Ha agdextrpix
MpuMepax MoKa3bIBaeTCs IPUMEHEHUE
JBIDKCHHUM TPU PEIICHUH TEOMETPUUECKHIX
3a1a4. [loHsTHE HATOXKEHUS OTHOCUTCS B
JTAHHOM KYpPC€ K YHCIIY OCHOBHBIX TTOHSTHH.
Jloka3bIiBaeTcsi, UTO MOHSTHUS HAJOXKEHUS U
JBUKEHUS SIBIISIFOTCS] SKBUBAJICHTHBIMU: JII000€
HAJIOXKEHUE SABJIETCS IABM)KEHUEM IUIOCKOCTH U
oOpatHo. V3yuenue nokazareabcTBa He




ABIIIETCS 00s3aTE€IbHBIM, OJTHAKO CIIEIYEeT
pacCMOTPETh CBA3b IOHATUN HAJIOKEHUS U

JBHKCHHUS.
Hauansabie CBeIeHHS U3 CTEPESOMETPHH. [To3nakomuTh 0OydatomUXCs ¢ 0OBEMHBIMU
Mpmuororpannuku. Tena Bpamenus. Cucrema (urypaMu TakuMu Kak, pu3Ma, mapajiieienure],
aKCHOM nupamuaa. TenamMu BpallleHUs: IMIMHIP, KOHYC,

ctepa, map. HayduTb CTpOUTH NaHHBIE PUTYPHI.
[NoHuMAaTh CCTEMY aKCHOM KaK HEOOXOIUMBIC
YTBEPXKJACHUS TIPU CO3/TaHUU I'EOMETPHH

Nrtorosoe noBropeHue




