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IHosicuuTeanLHAA 3aNIUCKA.

PaGouas mporpamma mo reoMmerpuu pa3zpaboTaHa Ha OCHOBE CIIEIYIOIIMX HOPMATHUBHBIX
JIOKYMEHTOB:

— 3akon P® «O6 obpazoBanuu B Poccuiickoit @eaepanmm» Ne 273-D3 ot 29 nexabps 2012 rona
(cratem 12, 13, 19, 28, 30, 47);
— @egepanbHble  TOCYJAapCTBEHHbIE  00pa3oBaTeNbHBIE CTaHAAPTHI  OCHOBHOIO  OOWIEro
oOpa3oBanus (yTBepkKIeH MpukazoM MuHucTepcTBa oOpa3oBaHusi U Hayku Poccuiickoi
Oenepauun ot 17.12.2010r. Ne 1897 ¢ usmeneHusiMu);
— Ilpuka3 MwunucrepcrBa oOpazoBanus W Hayku Poccuiickoit ®enepamuu ot 31.12.2015r.
Nel577 «O BHeceHun M3MEeHEHUH B (hefiepalibHBINA TOCYJapCTBEHHBIN 00pa30BaTeIbHBIN CTaHAAPT
OCHOBHOTO 00111ero oOpa3oBaHMsl, YTBEPXKIACHHBIM MpUKa3oM MUHHCTEpCTBAa 0Opa3oBaHUS H
Hayku Poccuiickoit ®enepanuu ot 17.12.2010r. Ne 1897»;
— Ilpumepnas ocHOBHasi oOpa3oBaTeibHas IporpaMmMa OCHOBHOTO oOIero ooOpa3oBaHuUs
(omoOpena pemnieHueM (QenepalbHOTO  yueOHO-METOIUYECKOr0 OOBEAMHEHUS IO 00lemMy
obpazoBanwuio, mpotoko 1/20 ot 4.02.2020r.);
— IIpumepHas nmporpaMMa 0OCHOBHOTO 00111er0 00pa30BaHuUs IO MAaTEMATHKE;
— OcHoBHas 00pa3oBarenbHas MporpaMma OCHOBHOTO obiiero oopazosanust MBOY PsoxeHckoit
cowr uM. I'epost Coserckoro Corosza B.B.Ecaynenko;
— IIpuka3 Munnpocsemenus Poccun ot 20.05.2020r. Ne 245 «O6 yTBepkaeHun (eaepanbHOTo
nepevyHss y4eOHUKOB, PEKOMEHAYEMBIX K WCIOJb30BAaHUIO TMPU peaTu3aliid  UMEIOIINX
rOCYJapCTBEHHYIO aKKPEIUTAINI0 00pa30BaTeIbHBIX MPOTrpaMM HavYaJIbHOTO OOIIEro, OCHOBHOTO

00111ero, cpeIHero oo1ero 0opa3oBaHUs».

Pabouas nporpamma opueHTHpOBaHa Ha yueOHuk I'eomerpus, 7- 9 aBropsl JI.C. AtaHacsH,
B.®.byry30B, M. «IIpocsemenue», 2017 r.
CoryacHO y4yeOHOro IUTaHa Ha M3y4eHHe reoMeTpuu B 9  kiacce orBoautcs 68  wacoB. Ilo
yueOHO-KaJleHIapHOMY TpauKy KOJIWYEeCTBO 4yacoB - _66 . BrimomHeHue mnporpammsl OyaeT

0o0ecneueHo 3a CUeT YacoB TIOBTOPCHMU.

Ha m3y4enne npevera oTBOMTCS 2 Yaca B HEZCIO, HTOTo 66 4acoB 3a yueOHbIN To/. B X0/1e m3yueHus
Marepuaia IIaHupyeTcs TIPoBeicHHe 4 KOHTPOJIBHBIX PadOT IO OCHOBHBIM TE€MaM M OJ{Ha UTOrOBast

KOHTPOJIbHAA pa60Ta, BCEero — 5 KOHTPOJIbHBIX pa60T.
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[Inanupyemble pe3yibTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa
JINYHOCTHBIE Pe3yJIbTAThI:
Y ooyuarowezoca chopmupyemces:

O pPa3BHUTHE JIOTUYECKOTO U KPUTUYECKOTO MBIIIICHHS, KYIbTYPhl pe4H, CIIOCOOHOCTH K YMCTBEH-
HOMY 9KCIIEPUMEHTY;
CHOCOOHOCTH K MPEOIOJICHUIO CTEPEOTUIIOB, BBITEKAIOIINX M3 OOBIIGHHOTO OIIbITA;
Ka4ecTBa JINYHOCTH, 00ECTICUNBAIONINE COIMATBHYI0 MOOMIIBHOCTD, CIIOCOOHOCTh TPUHUMATD
CaMOCTOSITENIbHBIC PEIICHHUS;
Ka4yeCcTBa MBIILICHHS, HEOOXOIUMBIE JUTSI aJanTallii B COBPEMEHHOM OOIIIECTBE;
UHTEpEC U YBaKCHUE K JIPYTHM HaponaaMm Poccuu u Mupa, NIpUHATHE UX, MEKITHUYECKAs TOJIe-
PaHTHOCTh, TOTOBHOCTh K PaBHOIIPABHOMY COTPYJIHHUYECTBY;

O YBaXCHHE K JIMYHOCTH U €€ JJOCTOUHCTBY, T0OPOKEIATeIbHOE OTHOIIICHUE K OKPYKAFOIIUM,
HETEePIUMOCTb K JTFOOBIM BHUJ]aM HACHIIUS K TOTOBHOCTb IPOTHBOCTOSITH MM;

O YBaXXCHHE K IIECHHOCTSM CEMbH, JIFOOOBB K MIPHUPOJIE, IPU3HAHUE [IEHHOCTH 3/I0POBbsI, CBOETO U
JPYTUX JIOAEH, ONTHMHU3M B BOCIIPHSITHN MHPA;
NOTPeOHOCTh B CAMOBBIPAKECHUU M CAMOPEATH3aliH, COUATIbHOM IPU3HAHNUH;
MO3UTHBHAs MOPaJbHAsi CAMOOIIEHKA M MOPAJIbHbBIC YYBCTBA — YYBCTBO TOPJIOCTH TIPH CIIEI0BA-
HUHM MOPAJIbHBIM HOpMaM, TIEpEKUBAaHUE CThIJIAa U BUHBI TIPU MX HApYIICHUU. B pamkax gesteinb-
HOCTHOTO (TIOBEJICHUYECKOI0) KOMIIOHEHTa OyIyT chOpMHUPOBAHBI:

Oobyuarowguiica noayuum 603IMONCHOCHL 013 YOPMUPOBAHUA:

BLIpaH(eHHOﬁ yCTOI\/'I‘-II/IBOI\/’I y‘IC6HO'H03HaBaTeHBHOI>'I MOTHUBAIIUU U UHTEPECA K YUYCHHIO,

T'OTOBHOCTH K CaMOO6pa3OBaHI/IIO 1 CaMOBOCIIMTAaHUIO,

aJICKBaTHOM ITO3UTHUBHOM CaMOOIIEHKH U H'KOHHGHHI/II/I;

KOMIIECTCHTHOCTU B p€aIn3alilul OCHOB FpaH(HaHCKOﬁ HICHTHUYHOCTH B IIOCTYIIKAX U ACATCIILHOCTU;

MOpPAJIbHOT'O CO3HAHUA Ha KOHBCHIIMOHAJILHOM YPOBHC, CIIOCOOHOCTH K PCHICHUTIO MOPAJIBHBIX
JHUJIEMM Ha OCHOBEC yqéTa MO3UIIHI YY4aCTHHUKOB OUJIEMMBbI, OpUCHTAIlNH HAa UX MOTHBBI U HyBCTBA,
YCTOfIqHBOG CJICOJOBAaHUE B IMTOBCACHHUU MOpPAaJIbHBIM HOPpMaM U 3TUYCCKHUM Tpe60BaHI/I$IM;

OMITIAaTUH KaK OCO3HAHHOI'O MMOHUMAHUWA U COIICPCIKUBAHUA YYBCTBaM JIPYTUX, BBIpa)KaIOHIGI\/IICﬂ B
IMMOCTYIIKAax, HAIIPABJICHHBIX HA IMTOMOIIb U o0OecrieueHue 6nar0n0nqu{ aJCKBAaTHO CaMOCTOATCIIb-
HO OLCHUBATH NPABUJIbHOCTL BBITIOJITHCHUS JIEHCTBUS U BHOCUTH HCO6XOI[I/IMBIC KOPPCKTHUBBI B UC-
ITOJIHCHHEC KAaK B KOHIIC HeﬁCTBHH, TaK " 110 X0y €10 p€ain3alnu,

OCHOB IPOTHO3UPOBAHUSA KaK IIPECABUACHU A 6y,£[y1_LII/IX COOBITHIT 1 Pa3sBUTHA IIpoLecca.

MeTtanpeameTHble pe3yJabTaThl
Pezynamuenvie YY/[
Ooyuarowuiica nayuumca:

LeJIeTIONIaraHuIo, BKIII0Yasi IOCTAaHOBKY HOBBIX IieJiel, mpeoOpa3oBaHue MPaKTUYECKON 3a/1a4ul B
MMO3HABATENBHYIO;

CaMOCTOSITEJIbHO aHAJTM3UPOBAThH YCIIOBUS TIOCTHKEHUS 11E€TM HAa OCHOBE yU€Ta BBIJCIICHHBIX YUUTE-
JIEM OPUEHTHUPOB JIEHCTBUS B HOBOM y4eOHOM MaTepHale;



MJIAaHUPOBATh IMYTH JOCTHXKEHUSI LIeJICH;
BhINyCKHUK NOJYYHT BO3MOKHOCTh HAYYUThCS:

O CaMOCTOSATEIHHO CTAaBUTh HOBBIC YUCOHBIC IIETH U 33/1a4H;

O TIOCTPOEHUIO KU3HEHHBIX TUIAHOB BO BPEMEHHOMU MEPCIEKTUBE;

O TPH IUITAHUPOBAHUU JOCTIKEHHUS LIeJIeH CAMOCTOSTENIBHO, TIOJIHO U aJICKBAaTHO YUUTHIBAThH YCIOBHS
Y CPEJICTBA MX JOCTH)KCHHS;

BBIJICIIATH AJIbTEPHATHBHBIC CITOCOOBI JIOCTHKEHUS 11U M BRIOUpaTh Hanbosee 3¢ HEeKTUBHBIN
croco0;

OCHOBaM CaMOPETYJISAINK B Y4eOHOU U IMO3HABATEIIPHOM JEATEILHOCTH B (hOpME OCO3HAHHOTO
YIPABJICHUS] CBOMM TMOBEJACHUEM U JICSITEIIbHOCTBIO, HAPABIEHHON Ha JOCTUXKEHUE MTOCTaBJICH-
HBIX IeJICH;

OCYIIECTBIISATH TIO3HABATEILHYIO pe(IIEKCHIO B OTHOLICHUH JIEHCTBUH 1O PEHICHUIO YIEOHBIX U
II03HABATECIILHEIX 3a/a4;

aJICKBAaTHO OIICHUBATh OOBEKTHBHYIO TPYJIHOCTh KaK Mepy (PaKTHUECKOro WM MPEAnoiaraéMoro
pacxoja pecypcoB Ha pelleHUE 3a1a4u; aIeKBaTHO OIICHUBATh CBOM BO3MOKHOCTH JTOCTHUKEHHUS
LIETU ONPEEIEHHON CJI0)KHOCTH B Pa3IMYHBIX cepax caMOCTOSATEIBHOU JIEITEIbHOCTH;

O OCHOBAaM CaMOPETYJISIIUU IMOLUOHAIBHBIX COCTOSIHHIA;,

O IpuJjiaratb BOJICBLIC YCUIINUA U IPCOA0JICBATh TPYAHOCTH U NPCIIATCTBUA HA ITYTHU JOCTHIKCHUA

LENIEH.
Kommynuxamuenwvie YY/[

Ooéyuarowuiica Hayuumcsa:

a/IeKBaTHO OIICHMBATh NPABUJILHOCTh MJIM OIIMOOYHOCTD BBINOIHEHUS yueOHOH 3a1aun. Ee 00bek-
TUBHYIO TPYHOCTh U COOCTBEHHBIE BOBMOXKHOCTH €€ PELICHHUS;

OCO3HAHHOE BJIaJICHUE JIOTUYECKUMHU JIEHCTBUSMU OINpeeNIeHUs] IOHATUH, 0000IIeH s, yCTaHOBIIE-
HUS QaHAJIOTUH, KJIaCCU(PHUKAIIMU HA OCHOBE CaMOCTOSITEJIbHOTO BEIOOpa OCHOBAaHUM M KPUTEPUEB,
YCTaHOBJIEHHE POJIOBUIOBBIX CBSI3€il;

YCTaHABJIMBATh IPUUMHHO-CJIE/ICTBEHHBIE CBS3HU; CTPOUThH JIOTHYECKOE PACCYKIECHUE, YMO3aKI0Ue-
HUE U BBIBOJBL;

CO3/1aBaTh, IPUMEHATh U IPe0OPa30BbIBATH 3HAKOBO-CUMBOJIMUYECKUE cpesicTBA. MOesn 1 CXeMbl
JUIsl pelIeHns: y4eOHbIX U O3HABATENbHBIX 33/1a4;

OpraHU30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JIETENLHOCTh C YUUTEIEM U CBEPCTHH-
KaMM: OIIPENENsITh LeH, pacripeiesieHue GyHKIMI U poJiell y4aCTHUKOB, B3aUMOJIEHCTBHE U 00-
1Me Croco0bl paboThl; yMEHUE padoTaTh B TPYMIE: HAXOIUTh 00I1Iee PEIICHHE U pa3peniaTh KOH-
(IMKTHI HA OCHOBE COTJIACOBaHMS MO3MIIMK U ydeTa HHTEPECOB; CIIydaTh NapTHepa; GopMyInupo-
BaTh, apI'YMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

c(OpMHPOBAHHOCTH y4eOHOI M 0OIENO0IH30BATENHCKON KOMIIETEHTHOCTH B 00J1aCTH MCIIOJIb30Ba-
HUS MH)OPMAITMOHHO- KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHIA;

NepBOHAYANIbHBIE TIPEACTABICHUS 00 UJIESX U O METO/IaX MaTEMAaTUKU KaK 00 YHHUBEPCAIIbHOM
S3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJIEIMPOBAHUS SIBJIEHUM U IIPOLIECCOB;

BUJIETh MAaTEMaTUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYallu B APYTUX TUCHUIUIMHAX, B
OKpY>Karollen KU3HH;

HaXOJHTh B PA3JIMYHBIX UCTOYHUKAX HH(OpMaIINIO, HEOOXOIUMYIO JIIsl pEeLIeHHs] MaTeMaTH4YEeCKUX
po0JieM, ¥ MPECTABIATH €€ B MOHATHOM GopMme, IPUHUMATh PEIIeHNE B YCIOBUIX HENOJIHON U
M30BITOYHON, TOUHOW U BEpOSITHOCTHOW MH(pOpMAaLINY;

NOHMMATh U UCMOJIb30BaTh MATEMAaTUYECKHE CPEICTBA HATJIAJHOCTHU AJIs MILTIOCTPALMK, UHTEpIIpe-
TalH, apryMEHTALNH;



O BBIABUT'ATb 'MIIOTE3LI ITPU PCILICHUNU y‘Ie6HbIX 3aJa4d U IIOHUMAaThb HCO6XOI[I/IMOCTB HX IIPOBCPKHU,

O NPUMCHATbL UHAYKTUBHBIC U ACAYKTUBHBIC CIIOCOOBI paccync;[eHI/H‘/’I, BUJCTH PA3JIMIHBIC CTPATCIUU

pelieHus 3a1ay;

IIOHUMATh CYIIHOCTb QITOPUTMUYECKUX MPEIIUCAHUN U YMEHUE IEUCTBOBATh B COOTBETCTBUH C
IIPEIIOKEHHBIM AIITOPUTMOM,;

CaMOCTOSITEJILHO CTaBUTh LI€JIU, BBIOMPATh U CO3/1aBaTh aITOPUTMBbI JUIsl PELICHUs yUeOHBIX MaTe-
MaTHYECKUX Ipo0iIeM;

apryMeHTHPOBATh CBOIO TOUYKY 3PEHMsI, CIOPUTh U OTCTAaUBaTh CBOKO IMO3UIMIO HE BPaXA€OHBIM /I
OIIIOHEHTOB 00pa3oM;

3aJaBaTh BOMPOCHI, HEOOXOAUMBIE JJIsl OpraHU3AIMKU COOCTBEHHOM JESITETbHOCTH U COTPYIHUYE-
CTBa C NapTHEPOM;

OCYILIECTBJIATh B3aUMHBII KOHTPOJIb U OKa3bIBATh B COTPYIHUYECTBE HEOOXOIMMYIO B3aUMOIIO-
MOIIIb;

O aJACKBATHO HUCIOJIb30BATh P€Yb AJIA IINIAHUPOBAHUA U PETYJIIIUN cBOEH JCATCIIbHOCTH,

O aJACKBATHO HCIIOJIB30BATh PEUYCBLIC CPCACTBA IS PCIICHUA PA3JIMIYHBIX KOMMYHUKATHBHBIX 3a4a4;

BJIJICTh YCTHOW M MHUCHhbMEHHOW PEUbl0; CTPOUTH MOHOJOIHYECKOe KOHTEKCTHOE BBICKA3bIBAHUE;
OPraHU30BBIBaTh U [UIAHUPOBATH YYEOHOE COTPYAHUUESCTBO C YUUTEIEM U CBEPCTHUKAMH, ONPEe-
JSITh e U PYHKIIMK YYaCTHUKOB, CIIOCOOBI B3aUMOICHCTBHUS; TNIAHUPOBATh OOIIUE CLIOCOOBI

paboTsr;

O OCYILECTBIATh KOHTPOJIb, KOPPEKLIMIO, OLIEHKY AEMCTBUI MapTHEPA, YMETh YOSK1aTh;

o

paboTath B rpyIIe — yCTaHABIMBATh pad0OYre OTHOMIEHHUS, 3PPEKTHBHO COTPYIHUYATH B CIIOCO0-
CTBOBATh IIPOJYKTUBHOM KOOIEPALUU; HUHTETPUPOBATHCS B IPYIIIY CBEPCTHUKOB U CTPOUTH IIPO-
JYKTHUBHOE B3aUMOJCHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;

O OCHOBamM KOMMYHHKaTHBHOﬁ pe(bﬂeKCI/II/I;
O HCIHOJIB30BATb aJICKBATHLIC A3BIKOBBIC CPECACTBA IJIA 0T06pa)KeHI/I$I CBOUX YYBCTB, MLICJ'IGfI, MOTH-

BOB U MOTPEOHOCTEN;

0oTOOpaxkaTh B peu (onucaHue, OObSICHEHHUE) COJIEpKaHNe COBEPIIAEMbIX NEHCTBUI Kak B hopme
IPOMKOM

COLIMAJIM3UPOBAHHOMN peuH, Tak U B (hOpMe BHYTPEHHEH pedH.
BoinyckHUK noayuum 603M0X4CHOCHIb HAYHUMbBCA:

YUUTBIBATh U KOOPAWHUPOBATH OTIMYHBIE OT COOCTBEHHOW MO3ULIMU IPYTUX JIFOJIEH B COTpYAHUYE-
CTBE;

O YYUTBIBATH PA3HBIC MHCHUS U UHTCPECHI U 000CHOBBIBATh CO6CTBCHHYIO IIO3HUIIHIO,
O IIOHUMAaTh OTHOCUTEIILHOCTh MHEHHI U MOIXOJ0B K PCHICHUTO HpO6J’I€MH;

O TIPOJIYKTHUBHO pa3peniath KOHMIUKTH HA OCHOBE Y4€Ta MHTEPECOB U MO3UIIUN BCEX YUACTHUKOB,

ITOMCKA U OLIEHKH
aIbTEpHATUBHBIX CIIOCOOOB pa3perieHnst KOH(DINKTOB; JOrOBapUBaTHCS U MPUXOJUTH K 00IIEMY
PELIEHUIO B COBMECTHOM JEATEIBHOCTH, B TOM YHUCIIE B CUTYallu! CTOJIKHOBEHUSI HHTEPECOB;

@) 6paTL Ha ceO0s HWHUIMATUBY B OpraHru3aliui COBMECTHOI'O JeHCTBHS (I[CJ'IOBOC J'II/I,I[CpCTBO);
O OKa3bIBaThb MOAACPIKKY U coneiicTBUe TEM, OT KOT'O 3aBUCUT JOCTHKCHHC LICIIU B COBMECTHOM Jiesi-

o

TEIbHOCTH;

OCYILECTBIISATh KOMMYHHUKATHBHYIO Pe(IIEKCHIO KaK 0CO3HAHHE OCHOBaHUN COOCTBEHHBIX JICHCTBHMA
U JEUCTBUN MApTHEPA;

B IIPOLIECCE KOMMYHHUKALUN JOCTaTOYHO TOYHO, ITOCIEA0BATENBHO U TIOJHO NEPENaBaTh NapTHEPY
He00X0IMMYI0 UH(POPMAIUIO KaK OPUEHTHUD ISl IIOCTPOCHUS 1eHCTBUS.

Ilo3naseamenvuvie YY/1



Oobyuarowuiica nayuumces:

O OCHOBaM pcajin3alvunu HpOCKTHO-HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTH,

O MPOBOAMTH HAOIIOIEHUE U IKCTIEPUMEHT MO PYKOBOJICTBOM YUHTEJIS;

O OCYILECTBIATH PACHIMPEHHBIN MOUCK HHPOPMAIUH C UCIIOIBE30BAHUEM PECYPCOB OMOIMOTEK U

HNutepnera;

O CO34aBaThb U HpCO6p330BBIBaTB MOZICIIN U CXEMBI JJI pCUHICHUA 3a1a4;
O OCYHICCTBIIATH BBI60p HauOoee 3(1)(1)CKTI/IBHBIX croco0oB pE€UICHUA 3a4a4 B 3aBUCUMOCTH OT KOH-

KpPETHBIX YCIIOBU;
JIaBaTh OIpe/eTICHUE MOHATHSIM;

O yYCTaHaBJIMBAaTb NPUYIUHHO-CJICICTBCHHLIC CBA3HU,

O OCYHICCTBJIATDH JIOTHYCCKYIO OIICPAlIMIO YCTAHOBJICHUSA POJOBUIOBBIX OTHOH_IGHI/If/'I, OrpaHU4YCHUC

o O O O O

TIOHSTHSI,

000011aTh TOHATHUS — OCYIIECTBIIATH JJOTHYECKYIO OTIEPAIMIO MIEPEX0/1a OT BUOBBIX MPU3HAKOB K
POJIOBOMY MOHATHIO, OT MOHATHS C MEHBIITUM 00BbEMOM K OHATUIO ¢ OOTBIINM 00bEMOM;

OCYIIECTBIISITH CPABHEHUE, CEPUAIUIO U KIACCU(PHUKAIUIO, CAMOCTOSITEILHO BHIOMpAsi OCHOBAHUSA U
KpUTEPUH JUIS YKA3aHHBIX JOTHUYECKUX OIepallyii;

CTPOUTH KiIaccu(UKAINIO HA OCHOBE JTUXOTOMUYECKOTO JIeeHUs (HAa OCHOBE OTPUIIAHHUSA);

CTPOUTH JIOTUUECKOE PACCYXKIEHUE, BKIIIOYAIOIIEe YCTAHOBICHNE TPUYMHHO-CIICICTBEHHBIX CBS3€H;

OOBSICHATH SIBJICHUS, TPOLIECCHI, CBSI3H M OTHOIICHHS, BBISIBIISIEMBIE B XOJI€ UCCIICIOBAHNS,

OCHOBaM O3HAKOMHUTEIBLHOTO, U3YYAIOIIETr0, YCBAaUBAIOIIETO M IIOUCKOBOTO YTCHHUS;

CTPYKTYPUPOBATh TEKCTHI, BKIIOUas YMEHUE BBIICIATH IJIaBHOE U BTOPOCTEIIEHHOE, TJIABHYIO UJICIO
TEKCTa, BBICTPANBATh IMOCJIEIOBATEILHOCTh OMUCHIBAEMBIX COOBITUIA;

paboTath ¢ MeTadopaMu — MOHUMATh [IEPEHOCHBIN CMBICI BBIPAKEHUI, TOHUMATh U YIIOTPEOIAThH
000pOTHI peuH, MOCTPOCHHBIEC HA CKPBITOM yIOA0OIEHUU, OOPa3HOM COMKEHHUH CIIOB.
Buvinycknuk nosiyuum 603mM0MCHOCHb HAYUUMbBCA:

O OCHO6AM pegbﬂekcueﬁoeo UYMeEHUA,

o cmasums npoonemy, apeyMeHmupo8ams eé aKkmyaibHOCmb,

O CAMOCMOANENbHO npoeodumb uccne0o8anue Ha OCHOge NPpUMEHEHUA Memooo8 HabIoeHUs u

IKCnepumenma,

Hpe)lMeTHble pe3yJbTaThbl

Ooyuarowuiica nayuumcs.

e ONEpUPOBATh C HAYAJIBLHBIMU MOHATUSIMU TPUTOHOMETPHUH U BBITIOJIHATH 3JIEMEHTApHBIE
orepanuu HaJ QYHKIUSMH YIJIOB:

e pemiaTh 3aJla4M Ha JOKa3aTelbCTBO, OMUPAsACh HAa U3yUYE€HHbIE CBOMCTBA (PUTYp U OTHOIICHUN
MEXy HUMH U IPUMEHSIS N3YYEHHbIE METOBI JOKA3aTENbCTB;

e  BBIYHCIATH IUIONIAIU KPYTOB U CEKTOPOB; JUIMHY OKPY>KHOCTH, JUIMHY TYTHU OKPYKHOCTH;

e pemarh 33Ja4d Ha JOKa3aTeNIbCTBO C UCIOJIb30BaHUEM (HOPMYIT ITMHBI OKPYKHOCTH U
JUTMHBI 1yTHU OKPYKHOCTH, GOpMYJI IIoImaneilt puryp;

e pemarh NPaKTUYECKHE 3a/1a4M, CBA3aHHbBIE C HAXOKIECHUEM F€OMETPUUECKUX BEIMYNH
(Mcronb3ys MPH HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

e  BBIYHCIATH JJIMHY OTPE3Ka MO KOOPAMHATAM €r0 KOHIIOB; BBIYMCIIATH KOOPAUHATHI CEPENNHBI
OTpe3Ka;

e HCIIOJIB30BAaTh KOOPJIMHATHBINA METOJ ISl U3yYEHUS CBOWCTB MIPSIMBIX U OKPYKHOCTEH.

e ONEpUPOBATh C BEKTOPAMH: HAXOJUTh CYMMY U Pa3HOCTh JBYX BEKTOPOB, 3aJaHHbBIX
TE€OMETPUUYECKH, HAXOAUTH BEKTOP, PaBHBIM MPON3BENECHUIO 3alaHHOT0 BEKTOpA Ha YUCIIO;

e HAaxOJUTh JJISl BEKTOPOB, 3aJaHHBIX KOOPJIMHATAMMU: JUTMHY BEKTOpPa, KOOPAUHATHI CYMMBI U
Pa3sHOCTH IBYX U 00jiee BEKTOPOB, KOOPANHATHI IPOU3BEIEHHS BEKTOPA HA YUCIIO, TIPUMEHSIS



IIPU HEOOXOIMMOCTH COYETATENNbHbIH, NEPEMECTUTENBHBINA U paclIpeIeIUTENIbHbIN 3aKOHBI;
BBIUNCIIATH CKAIAPHOE TPOU3BEACHUE BEKTOPOB, HAXOAUTD YIOJl MEXY BEKTOpaMH,
YCTaHABJIMBATh NEPIECHIUKYIAPHOCTD MPSIMBIX.

BJIAJICTh KOMIETEHIIUSMH: [T03HABATEIbHON, KOMMYHHKAaTUBHOM, HH(POPMALIMOHHOHN 1
pedIeKCUBHOM;

paboTaTh B rpynmnax, apryMeHTUPOBATh U OTCTauBaTh CBOK TOUYKY 3PEHUS;
pacro3HaBaTh Ha YEPTEKaAX, PUCYHKAX, MOJEIAX U B OKPYKAIOIEM MUPE IUIOCKHE U
IPOCTPaHCTBEHHBIE T€OMETPUYECKHE (QUTYPHI;

pacrio3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJIbHOIO Mapajuieenunea, IpaBuilbHOMN
IIUPAMUJIBI, HUIMHIPA U KOHYCA;

OTIpeNIeNIATh 1O JIMHEHHBIM pa3MepaM pa3BEPTKHU (PUTYpHI JIMHEHHBIE pa3Mepbl caMOn
burypsl 1 Ha000pOT;

BBIYUCIISAITH 00BEM MPSMOYTOJIBLHOTO NapaljiesenuIe a.

Odyuarowguiica noyYum 603MONCHOCHIL HAYUUMBCA:

UCNONL308AMb KOOPOUHAMHBLU MemOO OJisl UYYEHUSL CBOUCE NPAMBIX U OKPYHCHOCHIEII.
BLIUUCTIAMD NAOWAOU PUSYP, COCMABNIEHHBIX U3 08YX Ul OOlee NPAMOY20bHUKOS,
napanienocpammos, mpeyeoibHUKos8, Kpyad u cekmopda,

npuodpecmu OnvIM NPUMEHEHUsL A2eOPAULecKo2o U MPUSOHOMEMPULECKO20 ANNapama u
uoetl 08UNCEHUS NPU peeHUU 3a0ay Ha GbIYUCTeHUe NI0UAdel MHO20Y20/IbHUKOS.
061a0emb KOOPOUHAMHBIM MEeMOOOM peueHuUs 3a0ad Ha GbIYUCTeHUEe U OOKA3AMENbCMEO,
npuodpecmu Onvim UCNONb308AHUSL KOMALIOMEPHBIX NPOSPAMM OJi AHAUZA YACTNHBIX
CYHaes 63AUMHO20 PACHOLONCEHUSI OKPYICHOCIEN U NPSIMBLX,

pewams mamemamuyeckue 3a0aqu U 3a0a4u U3 CMENCHbIX NPeOMenos, 8bINOIHAMb
NPAKmuyecKue pacuémoi,

BbIUUCTAML 00BEMBI NPOCMPAHCIMBEHHBIX 2eOMEMPUUECKUX PUyp, COCMABLEHHBIX U3
NPAMOY20bHbIX NAPANLENENUNe00s;

Vernyoums u pazeums npeoCmasieHusi 0 NPOCMPAHCMBEHHBIX 2eOMEeMPUYECKUX uaypax;
NPUMEHSIMb NOHSMUE PA3EEPMKU 051 BLINOJIHEHUsL NPAKMUYECKUX PACHEMO8.



Conep:kanue npeaMera

BekTopsl.
[Tonstue Bekropa. CiokeHHUE M BBIUNTAHUE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha YHCIIO.
IIpuMeHeHne BEKTOPOB K PELICHUIO 3a/1a4.

MeToa KOOpPAUHAT.

JleMMa 0 KOJUTMHEApHBIX BEKTOpax. TeopeMa O pa3liokKEHUU BEKTOpa IO JBYM JIaHHBIM
HEKOJUTMHEapHbIM BeKkTopaM. l[loHsTHE KOOpAMHAT BEKTOpa, KOOPAMHAT CYMMBI M Pa3HOCTH
BEKTOPOB, TPOU3BEICHUS BEKTOpA Ha Ynciio. Dopmysibl KOOPIMHAT BEKTOPA Yepe3 KOOPAUHATHI €ro
KOHIIA ¥ Hayajga, KOOPJAMHAT CEPEeAMHBI OTPE3Ka, JUIMHBI BEKTOpPAa M PACCTOSHHUS MEXIY IBYMS
TOYKaMHU. YPaBHEHHE OKPYKHOCTH M IpsMoil. M300pakeHre OKPY)KHOCTH M TIPSIMOM, 3aIaHHBIX
YpaBHEHUSMH, MPOCTSHUININE 3a1a491 B KOOpAMHATAX.

CooTHOIIEHUsSI MEXKIAY CTOPOHAMM M YyIjlaMH TpeyrojbHuka. CkajisipHoe Npou3BeIeHHE
BEKTOPOB.

Onpenenenne cuHyca, KOCHHYca 1 TaHTeHca yrioB oT 0° mo 180°, dopmyssl aiist Beraucie-
HUS KOOPAMHAT TOYKH, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAeCTBO. DopMyiia OCHOBHOTO TPUTO-
HOMETPUYECKOTO TOKJECTBA, pocTeitre Gopmynsl npuseneHus. @opmyna IO TPEYTOIb-
HUKa. TeopeMbl CHHYCOB U KOCHHYCOB. MeTOIbl IIPOBENICHHS H3MEPHUTEIbHBIX padoT. Teopema o
CKaJISIPHOM TIPOHM3BE/ICHUH JIBYX BEKTOPOB U €€ CIICICTBUSI.

JITHHA OKPYKHOCTH M ILIOIIAAb KPYyra.

Omnpenenenre NpaBUIbLHOTO MHOTOYTOJIBHUKA, (POpMYyJIa /1Sl BHIYUCIIEHUS YIila IPaBUIIbHO-
ro 1 - yrojibHuKa. Teopembl 00 OKPYKHOCTSIX: OIMCAHHOM OKOJIO IPABUIBHOIO MHOTOYTI'OJIbHUKA U
BIIMCAHHOMW B IPAaBUJILHBIA MHOTOYTOJIbHUK. POPMYIIBI IS BBIYUCIECHUS [IJIOIAU IIPABUIBHOTO
MHOT'OYTOJIbHUKA, €r0 CTOPOHBI U paJnyca BIUCAHHON OKPYXHOCTH. DOPMyYIIBI IIIUHBI OKPYXKHO-
CTHU W JUIMHBI AYT'H OKPYXHOCTH. DOpMyIIbl IUTOIIAAHA KpyTra B KPYTOBOT'O CEKTOPA.

JABuxeHus.

[TonsiTue oTOOpa’keHUsI TIIIOCKOCTH Ha ceOst U BrkeHus. CBOMCTBA IBM)XEHHI, OCEBOM U
HeHTpabHOU cuMMeTpuu. [loHsTHE MapaienbHoro nepenoca. OCHOBHBIEC ATaIlbl I0KAa3aTENbCTRA,
YTO MapaJlJIeIbHBIA IEPEHOC eCTh ABMKeHne. [[oHsITHEe TOBOpOTA. JOKA3aTeNbCTBO TOTO, YTO MOBO-
pOT €CTh IBHKCHHUE.

HavanbHble cBeleHUS U3 CTEPEOMETPHH.
MHororpaHHuk, MpHu3Ma, MNapaiesienunes, o0beM Tena, CBOICTBa MPSIMOYTOJIHHOTIO
napaiuenenunena, nupamuaa. Llunmunap, konyc, chepa u map.

IloBTOpEHME.
Havanbuble reomerpuueckue cBeneHus. [lapamtensHbie npsimble. OKpYKHOCTb. TpeyrojJbpHHKHU.
YerslpexyroJbHUKU. MHOroyronsHukn. Bektopsl. MeTo koopinHar.



