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NOSICHUTEJIBHAS 3AIIMCKA

PaGouas mporpamma ydeOHoro kypca «l'eomeTpus» 0a3zoBOrO ypOBHS JUIsl
obyuarormuxcss 10 —11 xnaccoB paspaboraHa Ha ocHoBe DezepalbHOTO
roCyIapCTBEHHOT0 00pa30BaTeIbHOrO CTaHAapTa CpeaHero odliero oopazoBaHusl,
¢ yuéTOM COBpEMEHHBIX MHPOBBIX TpeOOBaHWH, MpPeNbIBISEMBIX K
MareMaTU4eckoMy OOpa30BaHUIO, M TPaJulMi PpOCCUHCKOro 00pa3oBaHMUs.
Peanuzanus nporpaMmsbl obecrieyrBaeT OBJIaJIeHHe KIIIOUEeBBIMU KOMIIETEHIUSIMMU,
COCTaBIAIOLIMMH OCHOBY [UIsI CaMOpa3BUTHUS U HENPEpBIBHOTO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W I103HABATEJIbHOTO pa3BHTHS
JMYHOCTH 00yYaroLMXCs.

HEJH U3YYEHUS YHEBHOTI'O KYPCA

BaxxHocTh yuebOHOro Kypca IeOMETpUHM Ha YPOBHE CpeaHero oOIIero
obOpa3oBaHHusl OOyCJIOBJIEHA IPAKTHYECKOH 3HAYMMOCTBIO MeETaNpeJMETHbIX H
NpeAMETHBIX pe3yJIbTaTOB O0y4YeHHUS IeOMeTpUH B HaNpaBleHHWH JIMYHOCTHOTO
pa3BUTHsA oOywaroumxcs, ¢GopmMupoBaHus (YHKUMOHAJIBHOH MaTeMaTH4YeCKOH
rPaMOTHOCTH, U3Y4YEeHUS JAPYTUX y4eOHBIX JUCLMIUIMH. PazBuTtue y o0yvarommxcs
MPaBHUJIBHBIX MPEACTABICHUH O CYIIHOCTH M TPOMCXOKIEHUU TI'E€OMETPHUUYECKHX
abcTpakuuii, COOTHOLIEHWM peaJbHOr0 M HIealbHOro, XapaKTepe OTpaKeHHs
MaTeMaTHYEeCKOW HayKON SBIEHWH M IIPOLIECCOB peajbHOr0 MHpa, MecTe
reOMEeTpHHM B CUCTEME HAYK M POJIM MaTeMaTHYeCKOr0 MOAECIUPOBAHHUS B HAYYHOM
MO3HAHUU U B MPaKTHKE CIIOCOOCTBYET HOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS
ydallUxcs, a TakkKe KadyecTB MBILUICHHUsS, HEOOXONMMBIX [UIsl afarnTaldd B
COBPEMEHHOM 00111eCTBe.

['eomeTpust sBIsieTCS OOHUM K3 0a30BBIX MPEIMETOB Ha YPOBHE CpE/IHEro
obuiero oOpas3oBaHus, Tak Kak oOecreyuBaeT BO3MOMKHOCTb H3YUYEHHMS Kak
JUCLUIUTHH €CTECTBEHHO-HAYYHO! HallpaBI€HHOCTH, TaK U T'yMaHUTaAPHOM.

Jlorudyeckoe MellUIeHUe, (opMHUpyeMoe MpU H3YyYEHUH OO0ydaroummucs
MOHATHHHBIX OCHOB MEOMETPUM M ITOCTPOCHUH LIETIOUKH JIOTHUECKUX YTBEPKICHUN
B XOJ€ pEeLIEHHUs TeOMETPUYECKHX 3a/ay, YMEHHE BbIOABHIaTb U OIIPOBEPrarh
THIIOTE3bl HEMOCPENCTBEHHO HCIIONB3YIOTCS NPH PELIEHUH 3aJad eCTeCTBEHHO-
HAay4HOTO I[MKJIa, B YACTHOCTH U3 Kypca (pU3UKH.

YMeHue OpUeHTHUPOBATLCS B MPOCTPAHCTBE MIPAET CYLIECTBEHHYIO POJIb BO
BCeX 00yacTsX JesTeNbHOCTH 4denoBeka. OpHeHTalus 4ejloBeKa BO BPEMEHH H
MMPOCTPAaHCTBE — HEOOXOJAMMOE YCJIOBHE €ero COLMalbHOro ObITHdA, Qopma
OTpa)K€HHs OKpPY’KaloLIero MHpa, YCJIOBHE YCHELIHOIO IO3HAaHHs M aKTHBHOIO
npeoOpazoBaHusi  JIeMCTBUTENBHOCTH. OmnepupoBaHHE  IIPOCTPAHCTBEHHBIMH
obpazamMu oObenuHSeT pas3Hble BUAbl y4eOHOH M TPYIOBOH [EATEIBHOCTH,



ABJISIETCS OJHMM M3 NPO(ECcCHOHAIbHO BaKHBIX KayecTB, MO3TOMY akTyajbHa
3ajaya (GopMHpoBaHUs Yy OOyYarOMUXCSl MPOCTPAHCTBEHHOI'O MBIIUIEHHs Kak
Pa3HOBHAHOCTU OOpa3HOro MBIIUIEHUSS — CYIIECTBEHHOIO KOMIIOHEHTa B
MMOJITOTOBKE K MPAKTUYECKOM IesITeIBHOCTU 110 MHOTHM HalpaBJIEHUSIM.

Ilens ocBoeHMst mporpaMMel ydeOHoro kypca «l'eomerpusi» Ha 0azoBoM
ypoBHe o0OydeHHss — oOueoOpa3oBaTelbHOe W OOLIEKYJBTYpPHOE pa3BUTHE
oOyJarommxcsi  4yepe3  oOecmedyeHHe  BO3MOXXHOCTH  TIPHOOpETeHHs |
UCIIOJIb30BAHHs  CHCTEMATHYECKUX T[EOMETPUYECKMX 3HAaHUHW U JIeHCTBUH,
CHIeLIM(PUYHBIX [€OMETPHUH, BO3MOKHOCTH YCIIELIHOIO NMPOJI0KeHHUsI 00pa3oBaHus
10 CNELHATIbHOCTAM, He CBSI3aHHBIM C IPUKJIaIHBIM UCIIOIB30BaHUEM M€OMETPHH.

IIporpamma 1o reoMeTrpud Ha 0a30BOM YpOBHe MpelHa3HaueHa s
o0ydvaroluMxcsl CpelHeH LIKOIbl, He UCIBITHIBABIIMX 3HAUMTENbHBIX 3aTPyIHEHHH
Ha ypoBHE OCHOBHOro oOuiero obpasoBanusi. Takum obpa3om, obydaroiimecss Ha
0a30BOM ypOBHE JIOJDKHBI OCBOMThL OOIIME MaTeMaTHYeCKHEe YMEHHsl, CB3aHHbIE
cOo crneuu(PUKOd reoMeTpud M HeoOXOguUMBbIe IS JKH3HU B COBPEMEHHOM
obmectse. KpoMe 3TOro, oHM MMEIOT BO3MOKHOCTH M3YYHUTh I'€OMETpHIO OoJiee
rny0oKo, ecind B AajbHEHIIeM BO3HHMKHET HEOOXOJMMOCTH B TeOMETPHYECKHX
3HAHHUAX B IPO(eCcCHOHATILHON AesTeIbHOCTH.

JlocTkeHHe Lend OCBOEHUs IIpOorpaMMbl O0ECHeYMBAETCS pelleHHEeM
COOTBETCTBYIOLIMX  3ajady. [lpuopurerHbIMM 3ajadamMu  OCBOEHHs Kypca
«["'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sIBISIFOTCS:

e (opMUpOBaHHE IMIpPeJICTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOM

KyJIbTYPBI U OCO3HaHUE €€ B3aMMOCBSI3U C OKPYKAIOILIUM MUPOM;

o (¢opMHpOBaHME NPEACTABICHUS O MHOINOTPAaHHUKAX M TellaX BpalleHHs
KaK O Ba)KHEHIIMX MaTeMaTHYeCKUX MOJIeJIsIX, MO3BOJSIOUIMX OMHCHIBATH
U U3y4aTh pa3Hble SBICHUS OKPYXKAIOLIEro MUPa;

o (opMUpOBaHHME YMEHMs paclo3HaBaThb Ha deprexkax, MOJAENSIX U B
peajbHOM MHPE MHOIMOI'PaHHHUKM U Teja BpalleHHs;

e OBJIaJICHHE METOJIaMH pelleHHs 3aay Ha MOCTPOEHUsSI Ha U300pa)KeHUsIX
MIPOCTPAHCTBEHHBIX PUIYD;

e (GopMHpPOBAaHHE YMEHHA ONEPUPOBATH OCHOBHBIMH [OHATHAMH O
MHOTOI'PaHHHMKaX M TejaxX BpalleHUs] ¥ KX OCHOBHBIMH CBOMCTBaMH;

e OBJAJICHHE  aJIrOpUTMaMH  pELUEHHs  OCHOBHBIX  THIIOB  3aJad;
dbopMHpOBaHHe yYMEHHS TMPOBOJUTb  HECIOKHbIE  JIOKa3aTellbHbIE
paccyXJeHHs B XO/le pelIeHHs CTepeOMETPUYECKMX 3ajJad M 3aj1ad ¢
NPaKTHYECKUM COJIEepPKaHUEM;

e pa3BUTHE UHTEJUICKTYyalbHBIX %} TBOpPYECKHX  CIOCOOHOCTEH
o0y4JarouMxcsi, [O3HABaTEIbHOW  AKTHBHOCTH,  HCCJIEJI0BATEIbCKHUX
YMEHHH, KpHTUIHOCTH MBILIJIEHUS;



e (popmupoBaHue GbyHKIMOHATBHOH rpaMOTHOCTH, peJieBaHTHOM
FeOMETPHUU: yMEHHE pAaclo3HaBaThb [POSBICHHUS TEeOMETPUYECKHX
NOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B pealibHbIX JKH3HEHHBIX
CUTyalUsX U IIpM U3YYEHUHU APYTUX y4eOHBIX NPEAMETOB, NMPOSBICHHS
3aBHCHMOCTEH M 3aKOHOMEpHOCTel, (opMynupoBaTh HX Ha S3BIKE
reOMETPHUU U CO3/aBaTh FreOMeTpUYECKHe MO, IPUMEHSTh OCBOEHHbBIH
reoMeTpUYeCKUi ammapar s pelleHUs [IPaKTHKO-OPUEHTUPOBAHHBIX
3aja4, UHTEPIIPETUPOBATh U OLIEHUBATH NOJYUYEHHBIE PE3yJIbTATHI.

OTauuuTeNbHON OCOOEHHOCTBIO MPOTrpPaMMBbl SIBISIETCS BKIIOYEHHE B KYpC
CTEpeOMETPMHM B HayaJle €ero M3y4eHMs 3ajad, pellaeMbIX Ha YpOBHE
UHTYUTHBHOIO IO3HAHUSA, U ONpPeAeNEHHBIM 00pa3oM opraHu3oBaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHIO JIOTHYECKOTO W IMPOCTPAHCTBEHHOIO
MBIIIIEHAS, CTUMYJIUPYET NPOTEKAHHE MHTYMTHUBHBIX IPOLIECCOB, MOTHBHPYET K
NajlbHEHIIeMy U3YUEHHIO TpeIMeTa.

IIpeanoyrenue oT1aéTcs HArMIAAHO-KOHCTPYKTHBHOMY METO/Y 00ydYeHHs, TO
€CTh TEOPETHYECKHE 3HAHMS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IpPEAMETHO-
NPaKTHYECKON JIEATENbHOCTH. Pa3sBUTHE NpPOCTPAHCTBEHHBIX IPEICTABIEHHH Y
y4YalluXcsl B Kypce CTepeOMETpHM IPOBOJUTCS 3a CYET pelleHHs 3agady Ha
CO3/laHHe  IIPOCTPAHCTBEHHBIX 00pa3oB W  3aga4 Ha  ONEPUPOBAHHE
IIPOCTPaHCTBEHHbIMM oOpazamu. Co3maHue oOpasza INPOBOAMTCS C OIOpPOM Ha
HarJIsiIHOCTh, a ONepUpOBaHHE o00pa3oM — B YCIOBUAX OTBIEYEHHS OT
HarjasiAHOCTH, MBICIIEHHOTO H3MEHEHHS €r0 UCXOAHOTO COAEPIKaHHSI.

OcHoBHBIE cozepxaTelbHble TUHUU Kypca «['eometpum» B 10—11 knaccax:
«MHororpanHuku», «lIpsiMble ¥ MJIOCKOCTU B IPOCTpaHCTBe», «Tena BpaleHus»,
«BekTopbl 1 KOOpPAMHATEI B IIPOCTpaHCTBeY. (DOPMUPOBAHUE JIOTHYECKUX YMEHHMH
pacmpefensieTcss He TOJIBKO [0 COJep)KaTelbHbIM JIMHHUAM, HO H 10 rojaMm
00y4eHHs Ha YpOBHE CpeIHero 001ero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yjbTaTam
OCBOEHHs paboueld MOporpaMMbl, pacnpeiel€HHbIM IO rojaM o0ydyeHHs,
CTPYKTYPUpPOBAaHO TakUM 00pa3oM, 4YTOObI OBJIAJECHHE TIe€OMETPUYECKHMH
NOHSITUSIMH M HaBBIKAMM OCYILECTBISAIOCH [TOC/IEI0BATENBHO W IIOCTYNATENbHO, C
cOOMIOICHMEM MPUHLIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKJIFOUAIIUCH B
O0ILYI0 CHCTEMY T'€OMETPHYECKHX INpeACTaBIECHUH 00ydarolUXcs, paculupsis u
yray0ossist e€, 00pa3ys MpPOYHbIe MHO)KECTBEHHbBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYHEBHOM IIVTAHE

Ha u3y4eHue reoMeTpuu OTBOAMTCS 2 vaca B Henesro B 10 kiacce v 1 gac B
Hezemo B 11 kiacce, Bcero 3a Ba roga ooydyenus - 102 yueOHbix yaca.



COIJEPXAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble H NVIOCKOCTH B IPOCTPAHCTBE

OcHOoBHblE  NOHATHA  cTepeoMeTpud. Touka, mpsimas, TJIOCKOCTb,
npoctpaHcTBo. [loHsiTHE 00 aKCMOMAaTMYECKOM IIOCTPOEHHHM CTEPEOMEeTPUHM:
aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3aumHOe pacrnonoxeHue MNpsSMbIX B MPOCTPAHCTBE: IMEpeceKarolmecs,
napajienbHble M CKpeluuBaroiyecs ImpsmMble. [lapannenbHOCTh MPSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE: IapaulelIbHblE IIpsIMBIE B MPOCTPAHCTBE;
apajulelIbHOCTh TPEX NPSIMBIX; MapaUleIbHOCTh NMPSMOH M IUJIOCKOCTH. YTJIBI C
COHAIpaBJIECHHBIMH CTOPOHAMM; yIrOJd MEXJy [psMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTE  IIOCKOCTEH: napajijejabHble  IUIOCKOCTH;  CBOMCTBa
MmapajulebHBIX IUIOCKOCTeH. [Ipoctelilmne mnpocTpaHCcTBEHHblE (UIYpbl Ha
IUIOCKOCTH: TeTpasip, KyO, Mmapauiesielune/1; nocTpoeHue CeyeHui.

[TeprieH AUKYJIAPHOCTE NPSIMON U IIJIOCKOCTH: MEPIEHIUKYJIIPHBIE TIPSIMbIE B
IIPOCTPAHCTBE, INpPsSMBble IapajllesIbHbIE W INEepPHeHAUKYIspHble K IUIOCKOCTH,
NpHU3HAK [EePHEHJUKYIIPHOCTH IpAMOH M IUIOCKOCTH, TeOpeMa O IpsSMOMH
NEPIIEHAUKYISIPHOW INIOCKOCTH. YTJbl B NMPOCTPAHCTBE: YIrOJ MEXAY NpsSIMOM M
IUIOCKOCTBIO;  ABYTPaHHBIM  yroi, JIMHEWHBIA Yrojl ABYTPaHHOIO  yrja.
[lepnenauKynsp U HAKJIOHHbBIE: PACCTOSIHUE OT TOUKHU [0 IIJIOCKOCTH, PACCTOSHHE
OT HOpsIMOM 10  ITUIOCKOCTH,  IIpoeKUMss  (Gurypsl  Ha  IUIOCKOCTb.
[leprieHAUKYIApPHOCT  IUIOCKOCTEH: MpPH3HAK MEPHEeHAUKYJISIPHOCTH  JIBYX
riockocTei. Teopema o Tpéx nepneHAuKyspax.

MHororpaHHHKH
[ToHATHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOIPaHHHUKA, BBINYKJIbIE

M HEeBBIIYKJIble MHOIOIPaHHUKH; pa3BEpTka MHOrorpaHHuka. [Ipusma: n-yronsnas
MpU3Ma; TPaHH U OCHOBAHMS NMPU3MBI; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBasi U
TOJIHAs IIOBEPXHOCTh [IPU3MBL. [Tapannenenunesn, IPSIMOYTOJIBHBIH
napajuiesenunes ¥ ero coictBa. [lupamupa: n-yrosibHasi NUpaMHla, TPaHd U
OCHOBaHHE MUpPaMHK/Ibl; OOKOBas U MOJIHAs IOBEPXHOCTb NMPAaMUbl; IPaBUIIbHAS U
yceuéHHas MNHpaMHAa. JJNEMEHTbl MNpuU3Mbl M nOupaMmuibl. [lpaBuibHble
MHOTOTPaHHHKHU: MOHSATHE NPAaBUJIbHOINO MHOIOIPAHHHWKA; MpaBUIIbHAs NpU3Ma U
MpaBWiIbHAs MUPaMMIA; [paBUJIbHAs TpPEYrojbHas MNMpaMHMJa M IpaBHIIBLHLIN
Terpasnp; KyO. llpencraBnenue o IpaBUIBHBIX MHOTIOIDAaHHUKAX: OKTasap,
nojexasip ¥ ukocasap. CeyeHus NpU3Mbl U IMPAMU/IBL.

CuMMeTpUsT B TIPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEJIBHO TOYKH, IMPIMOH,
IUIOCKOCTH. ODJIEMEHTBl CHMMETpPHM B NHMpaMHJaax, [apajulesenunenax,
MPaBUJIBHBIX MHOTOIPAaHHUKAX.



BeluncieHne 371€MEHTOB MHOIOTPaHHUKOB: pé&Opa, AMAarOHaM, YIJIBL.
[Inomane OOKOBOH NOBEPXHOCTH M MOJHOM IMOBEPXHOCTH MPSMOH TPU3MBEIL,
ouiaab OCHOBaHMM, TeopeMa O OOKOBOM IOBEPXHOCTH IPSMOH IMPU3MBEL
Iltomanes OOKOBOH ITOBEPXHOCTH M [OBEPXHOCTH MPABHIBHOH THUPAMHU/IBI,
TeopeMa O IUomaau ycedéHHoi mnmpamunabl. Ilonsitue o6 o0béme. OO0BEM
MTUPaMHUIbI, TPU3MBI.

[Tonobuele Tena B npocrpancTBe. COOTHOWIEHHMS MEXKAY IUIOLIAISIMU
noBepxHocTel, 00bEMaMu MOT0OHBIX TeJl.

11 KIIACC

Tena BpameHnus

Llunuaapuyeckas IIOBEPXHOCTb, obpazyromiue LMJIMHAPUYECKOH
MIOBEPXHOCTH, OChb LMJIMHAPHYECKOH MNOBepxHOCTH. [lMnuHAp: ocHOBaHusS WU
OOKOBasi TNOBEPXHOCTh, oOOpasyiolm@as H OCh;, IUIOMAAL OOKOBOH M IOJIHOI
MIOBEPXHOCTH.

Konnueckas moBepXHOCTb, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh W
BEpIIMHA KOHUYECKOH noBepXHOCTH. KOHyc: OCHOBaHME U BepIIHHA, 00pa3yrolas
M OCh;, IUIOWAAbL OOKOBOM W TIOJIHOM IOBEPXHOCTH. YCEYEHHBIH KOHYC:
o0pa3ylolye U BbICOTa; OCHOBaHUS M OOKOBas TOBEPXHOCTb.

Cdepa u map: HeHTp, pajuyc, JuameTp; IUIOLaJb IOBEPXHOCTH CQepsl.
B3aumHoe pacnionoxenue cepsl U MI0CKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
rowmans chepsl.

N3o0paxkeHue Tes BpalleHMs Ha IUNIOCKOCTU. Pa3BépTka LMIMHIpa U KOHYCA.

KoMOuHauuu Ten BpalleHMss W MHOIOTPAaHHHUKOB. MHOrorpaHHuk,
onucaHHbIH 0KO0JIO cdepbl; cdepa, BOMCAHHAsE B MHOIMOTPAaHHHMK, WU TeIlO
BpAILIEHHUS.

[Tousitne 06 066EMe. OcHOBHEIE cBOMcTBA 00BEMOB Tell. Teopema 06 00BEMeE
NPSAMOYTOJIBHOIO TMapajulefienurena U cieacTBuss u3 He&. OOBEM LUIUHIpA,
koHyca. O0bEM I1apa U miolaab chepsl.

ITomobuele Tega B mpocTpaHcTBe. COOTHOLIEHMS MEXAY IIIOMAnsIMU
MMOBEepXHOCTEH, 00BEMaMU MOJOOHBIX TEll.

Ceuenuss mwMHApa (mapajieNbHO M MEPHEeHAMKYISIPHO OCH), CEYEeHHs
KoHyca (mapajuielibHOe OCHOBAaHHMIO M IIPOXOJsllee 4epe3 BEepLIMHY), CeYeHHs
mapa.

BekTopbl H KOOPAHHATHI B NIPOCTPAHCTBE

BekTop Ha TJIOCKOCTH U B IpocTpaHcTBe. Cll0KeHHe U BBIYMTAHHE BEKTOPOB.
YMHOKEeHHEe BEKTOpa Ha YUCi0. Pa3ioxkeHHe BEKTOpa 110 TPEM HEKOMIUIAHAPHBIM
BekTopaM. [lpaBuio mapautenenunena. PelleHwe 3amad, CBA3aHHBIX C
NpUMeHeHHeM TipaBwil JeifctBui ¢ Bekropamu. IlpsMoyronbHas cucrema



KoopauHAT B rmnpoctpaHcTBe. Koopaunarel Bektopa. Ilpocreiiime 3amauum B
KOOpAMHATax. Yroia Mmexay BekTopamu. CKalsipHOe MNpOU3BelIeHHE BEKTOPOB.
Brruucienre yrioB MexAy NPSMbIMH M IUIOCKOCTAMH. KOoOpauHaTHO-BEKTOPHBIH
METO/I [PY PelLIeHUH FeOMEeTPUYECKUX 3a1ad.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBLBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHMS IIpOrpaMMbl Y4eOHOro mpeameTa
«MareMaTHKa» XapaKTepU3yrTCs:

I'paxxaaHckoe BocnnHTaHHE:

c()OpMUPOBAHHOCTHIO MPAXKAAHCKOM MMO3UIUH 00y4YaroLerocs Kak akTHBHOIO
M OTBETCTBEHHOTO 4YJieHa pOcCHHCKoro ofulecTBa, MpPEACTABIEHUEM O
MaTEMaTUYECKHUX OCHOBAaX (PYHKIHMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHIA,
nmpoueayp TIpaxkaaHcKoro oouiectBa (BbIOOpBI, ONPOCHl W Ip.), YMEHHEM
B3aMMOJEHCTBOBATL C COLMAIBHBIMH MWHCTUTYTAMU B COOTBETCTBHMM C WX
(GYHKLMAMH 1 HA3HAYEHUEM.

IlarpnoTHyeckoe BocIUTAHHE:

c(hOpMHUPOBAHHOCTHIO POCCUHCKOH IpakJaHCKOM HIEHTHYHOCTH, YBaKEHHUS K
NPOLUIOMY M HAaCTOALIEMY POCCHHCKOW MaTEMATUKH, LICHHOCTHLIM OTHOIIIEHUEM K
JIOCTHIKEHUSIM POCCUHCKHUX MAaTEMAaTHKOB U POCCUHCKONW MaTeMaTUYeCKOH IIIKOJIbI,
K HUCIIOJIb30BAHMIO 3THUX JOCTHXKEHMH B JAPYIMX HayKax, TEeXHOJIOrusx, chepax

9KOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
OCO3HaHHEM JTyXOBHBIX LIEHHOCTeH POCCUHCKOTO Hapo/a;

chOpMHUPOBAaHHOCTBIO ~ HPABCTBEHHOTO  CO3HAHHMS, OITHYECKOrO  IOBEIEHHS,
CBSA3aHHOIO C NPAaKTHYECKUM NMPUMEHEHUEM JIOCTHXKEHUH HAYKH U JeATeIbHOCTHIO
Yy4€HOT0; OCO3HAaHHEM JIMYHOI'O BKJIa/a B IOCTPOEHUE YCTOMUYUBOTO Oy AyIIEero.

JcTeTHYECKOE BOCMHUTAHHUE:

3CTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYAs 3CTETUKY MaTreMaTH4YeCKHX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3aj1ay, peuieHu, paccyxaeHHi;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM aclleKTaM Pa3lu4yHbIX BUIOB HCKYCCTBA.

Pusnyeckoe BOCIUTAHHE:

C(pOPMHUPOBAHHOCTHIO YMEHHUSl TMPHUMEHATh MaTeMaTH4YeCKHe 3HaHHWS B
HHTepecax 310poBOro u 0ezonacHoro odpasza jKM3HH, OTBETCTBEHHOI'O OTHOIIEHHSI
K CBOEMY 30POBBIO (30pOBO€ MUTaHHE, COANTAHCUPOBAHHBIA PEXUM 3aHATHH H

OTHbIXA, perynsipHast buznveckas aKTUBHOCTbD); dusruecKoro
COBEpILIEHCTBOBAHHS, npu 3aHSATHUAX CIIOPTUBHO-03J0OPOBUTEIBHON
NeSITeIbHOCTHIO.

Tpyaosoe BocniuTaHue:

FOTOBHOCTBIO K TPYJy, OCO3HaHMEM IEeHHOCTH TPYIOJIIOOHS; WHTEPECOM K
pasnuuHbBIM  cepaM  IPOoECCHOHATBHOH  JesATeNbHOCTH, CBS3aHHBIM  C
MaTeMaTUKON U e€ NPUIIOKEHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIH BBIOOD
Oynywedi mnpodeccur UM peau30BbIBaTH COOCTBEHHbIC JKU3HEHHBIE ILIAHBI;



FOTOBHOCTBIO M CHOCOOHOCTBIO K MaTreMaTHYecKoMy o00pa3oBaHUIO U
camMo00pa3oBaHUIO Ha TMPOTSDKEHWH BCEH JKHM3HM; TOTOBHOCTBIO K aKTUBHOMY
YHYacTHIO B PEIIEHHH NPAKTHUYECKUX 3a/1a4 MaTeMaTHYECKOM HaNpaBJIEHHOCTH.

JKoJIOrHYeCKoe BOCIHTAHHE:

c(OpMHPOBAHHOCTBIO SKOJOTHYECKOM KyJIbTYpbl, MOHMMAaHHEM BIIHSHUS
COLIMAJIbHO-3KOHOMHUYECKHX IPOLECCOB Ha COCTOSHHME IPHPONHOM M COLMAIbHOM
Cpelbl, OCO3HaHHEeM [IO0AJIBHOrO0 XapakTepa JKOJIOTHYECKHX TNpodiiem;
OpMEHTALIMEN HA NPUMEHEHHWE MaTeMaTHYECKHX 3HaHWH Ui pelleHus 3a/ad B
o0nacTH OKpyXarllleil cpeabl, IJAHHPOBAHMS TOCTYNKOB M OLEHKH HX
BO3MOJKHBIX [IOCJIEACTBUH /1 OKPYXKalOLEeH Cpe/ibl.

IlenHoCTH HAYYHOrO MO3HAHHSA:

c(hOpMHPOBAHHOCTBIO MMPOBO33PEHMSI, COOTBETCTBYIOIIErO COBPEMEHHOMY
YPOBHIO  pa3BUTUS Hayku W  OOLIECTBEHHOM MpPaKTHKH, MOHHMaHHEM
MaTeMaTHYeCKOH HayKH KakK cgepbl 4YelOBEYECKOH AesTelbHOCTH, JTalloB e
pasBUTHS M 3HAYUMOCTH JUId Pa3BUTHUs LIMBWIM3ALMK; OBJACHHEM S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOW KyJIbTYPOH KakK CpeJICTBOM TIO3HAHHs MUpa;
IFOTOBHOCTBIO OCYILIECTBIATh INPOEKTHYIO M HCCIEIOBATEILCKYH) JESTEIbHOCTH
MHIMBHyalIbHO U B IPyIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3ysibTaTbl OCBOGHHS MPOrpaMMbl y4eOHOTO IpeiaMeTa
«MaTemaTHKa» XapaKTepUusyroTcs OBJIaJICHUEM YHHUBEpCaIbHBIMH
HO3HABAMENIbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eucmeuiIMuU, VHUBEPCANbHBIMU PESYIANUSHBIMU 0CUCTNBUSMU.

1) Vuusepcanonvle  noznasameibnole  Oelicmels, obecnevyusarom
popmuposanue 6az06bIX KOZHUMUBHBIX NPOYECccoeé obyuarwuxcs (oceoenue
MemoO08  NO3HAHUA — OKPYICAIOUWe20  Mupa,  HpUMEHeHue  J02UYECKUX,
uccre008amenbeKux onepayull, yMeHull pabomams ¢ ungopmayueii).

ba3zoBble J1oru4eckHe gelcTBHSA:

e BBIABIATH M XapaKTepU30BaTh CyIIECTBEHHbIE IPU3HAKH MaTeMaTHUECKHUX
OOBEKTOB, IMOHATUH, OTHOLUIEHMH MEXIy MOHSATUAMH; (OpMYyIHpOBaTh
omnpeleseHdss  NOHATHH, YCTaHaBIMBAaThb  CYLIECTBEHHBIM  INPHU3HAK
KTaccu(UKalii, OCHOBAaHUS JUIsI OOOOILIEHUS M CPaBHEHUS, KPUTEPHH
IPOBOJMMOrO aHaJIK3a;

e BOCIPUHUMATB, (OPMYIMpPOBATE M  IIPe0OPa3OBBIBATE  CYIKACHUS:
yIBepIAUTe/IbHble W OTpULATeNbHBIe, €IUHHUYHBIC, YacTHBEIE H OO0IIHe;
YCIIOBHEIE;

e BBIABIATH  MaTeMaTHYeCKHe  3aKOHOMEpPHOCTH,  B3aWMOCBSI3U |
npoTUBOpeuMsi B (axkrax, JaHHbIX, HAOJIONACHHUSIX M YTBEP)KICHHSIX;



mpejiaratb  KpUTepUM  JUISL  BBISIBIEHMSI  3aKOHOMEpPHOCTEH |
IIPOTHUBOPEYMH;

e JleNaTh BBIBOJBI C MCIIOJB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX H
WUHIYKTHBHBIX YMO3aKIIFOUeHHUH, YMO3aKTIOYEHUH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITETBHO I0Ka3aTelbCcTBa MaTeMaTHYeCKUX
YTBEpKI€HUU (IIpsiMble U OT MPOTUBHOIO), BBICTPAUBATh apryMEHTAIHIO,
NPUBOAUTEL NpPUMEPBI M KOHTPIPUMEpPBI; OOOCHOBBIBaTH COOCTBEHHBIE
CY)XIEHUS U BHIBOIIBI;

e BbIOMpaTH CcHoOCOO pelleHUs y4uyeOHOH 3ajauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BbIOMpaTh Haubolee MNOAXOMAMMH C yu€ToM
CaMOCTOSITEJIEHO BBIIEJICHHBIX KPUTEPHEB).

Bba3zoBble HeesleoBaTe/IbCKHe ieficTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATENIbCKUNA MHCTPYMEHT MO3HAHUS;
(¢opMynupoBaTh BONPOCH], (GUKCUPYIOLIME MPOTHBOpeYHe, npodiemy,
yCTaHaBIMBaTh HCKOMOE H  JaHHoe, (OpPMHpPOBATH  THIIOTE3Y,
apryMeHTUPOBATh CBOIO MO3UIIMIO, MHEHHE;

e IIPOBOJIUTH CaMOCTOSTENILHO CIUIaHUPOBAHHBIN IKCIIEPUMEHT,
MCClIeJOBAaHHE TI0 YCTAHOBJIIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro
o0OBbeKTa, SIBJICHHS, TIpPOlLECcCa, BBISBICHHIO 3aBUCHUMOCTEH MEXay
00BeKTaMH, SBICHUSIMH, POIECCaMH;

e  CaMOCTOSITENILHO (OpMyIHpoBaTh 0000IEHHS U BBIBOABI [10 pe3yJibTaTaM
MPOBENEHHOrO HAONFOJEHHs, HCCIeIOBaHHS, OLIEHHUBATh JOCTOBEPHOCTH
MOJTy4YeHHBIX Pe3yJIbTaTOB, BBIBOJOB M 00001EHUI;

e IPOrHO3MPOBATH BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKe BBIIBHUraTh
IPENONIOKEHHUS O €ro Pa3BUTHHU B HOBBIX YCIOBHUSX.

Pabora ¢ nndopmanueii:

e BBISBJIATH AeQUUMTH MHPOPMALMH, JAHHBIX, HEOOXOAMMBIX Ul OTBETa
Ha BOTIPOC M JIJIs PellieHUs 3a/1a4u;

e BbIOMpaTh  HUHQPOPMALUMIO M3  MCTOYHUKOB  PA3jIMYHBIX  TUIIOB,
aHaJIM3UPOBaTh, CHCTEMATH3HPOBATh U HHTEPNPETUPOBATH MH(OPMALIHIO
pa3IUYHbIX BUJIOB U (OPM IpeicTaBlIeHHUs;

e CTPYKTYpPHpOBaTh HH(OPMALHIO, MPEICTABISATL €€ B pa3iudHbIX Gopmax,
WLTIOCTPUPOBATh IpapUUEcKH;

e OIIEHUBATH HAIEKHOCTh uHbOopMaLUU no CaMOCTOSITEILHO
CchOpMYIUPOBAaHHBIM KPUTEPHUSIM.

2)  Vuueepcanonvie KOMMyHUKamugHvle  Oelicmeéus,  obecneduearom

chOPMUPOBAHHOCTb COYUANLHBIX HABLIKOE 0DYYATOUJUXCAL.

Oobwenne:



BOCIIPUHUMATh H  (QOPMYJTUPOBATE CYXJIEHHUS B COOTBETCTBUU C
YCJIOBUSIMU U LIeJIAMH OOIIEHHUS; SCHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO
TOYKY 3PEHMsI B YCTHBIX M NMUCbMEHHBIX TEKCTax, JlaBaTh IOSICHEHHUS IO
XOJly pelleHHs 3a1aui, KOMMEHTHPOBATh [TOTYYEHHbIH pe3ybTarT;

B X0J1e 00CYXJIeHUs 3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKAaeMOi TeMBI,
mpobrieMsl, perraeMoi 3aaun, BEICKa3bIBaTh HIEH, HalleJIeHHbIe Ha MOUCK
pelICHMsI; COINOCTaBISATh CBOM CYXACHHS C CYXKICHUSAMH JApPYIHX
YYaCTHUKOB AHaiora, oOHapy)XMBaTh pa3judve M CXOJCTBO MO3MIIMH; B
KOppekTHOI hopMe hopMyITHPOBaTh Pa3HOTIACHS, CBOU BO3pAKEHMUS;
NpeJCTaBIATh  pe3yibTaThl  pelIeHMs  3aJayd,  JKCIIepUMEHTa,
MCCIIeIOBAHUs,  IIPOEKTa;  CaMOCTOSTEeJbHO  BbIOMparh  dopmar
BBICTYTUICHHUS C YUETOM 3a]1ay NIpe3eHTalud U OCOOEHHOCTEH ay AMTOPHH.

COTp}’ﬂHH‘leCTBO:

3)

MOHMMAaTh M HUCIOJB30BaTh  MPEMMYLIECTBA  KOMAaHIHOM |
WH/IMBHAYATBHON pabOThI PH pellieHuH YueOHBIX 3aa4; IPHHUMATE LeTh
COBMECTHOM JesiTeNbHOCTH, TMJIAHHPOBATh OpPraHU3alMi0 COBMECTHOH
paloThl, pacnpesensTs BUAbl padoT, JOrOBapUBATHCS, OOCYIKIATH MPOIECC
U pe3yabTaT paboTel; 00001IaTh MHEHMSI HECKOJIBKHX JIIO/ICH;
y4acTBOBaTh B IPyNIOBBIX (popMax paOoThl (00CyxaeHHsl, 0OMEH MHEHHIH,
«MO3rOBbI€ IITYPMBI» W HHbIE); BBIIOJHATH CBOK 4YacThb padoOThl U
KOOPJAMHUPOBAThL CBOM JEHCTBUS C JPYIMMH YJI€HAMH KOMAaH/IbI;
OIIEHMBATh Ka4eCTBO CBOET0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUS.

Yuueepcanenvie  pezyramusnole deticmeus, obecneyusarom

qbopMupoeaHue CMbICNO0BbIX YCHAHOBOK U HCUSHEHHbBIX HABBIKOB TUYHOCIU.

Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM peLlIeHHs 3a[]a4H, BBIOMPATh CIIOCOO pelleHus
C Y4&TOM UMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBaTh U KOPPEKTHPOBATh BAPHAHTBI PELUEHUH ¢ y4ETOM HOBOM

MH(OpMaLun.

CamMOKOHTpOJIb:

BJIaJ€Th  HaBbIKaAMH [T03HaBaTEJIbHOM pe(bHeKCHH KaKk OCO3HaHHA
COBECpLIACMBIX HeﬁCTBHﬁ H MBICIIMTECJIBHBIX TIPOUECCOB, UX PE3YJILTATOB,
BJIa€ThH criocobaMu CaMOIIPpOBEPKH, CaMOKOHTPOJISL  TIponecca K
pe3yiibTaTa pellICHUA MaTeMaTH4YeCKOH 3a1a4vH,

NpeaABUAETL TPYAHOCTH, KOTOpPbIE MOI'YT BO3HHKHYTH IIpH PCHICHMH
3aga4d, BHOCHTHL KOPPEKTHBBI B HOCATCJILHOCTL Ha OCHOBE HOBBIX
06CTO$IT6JILCTB, JaHHBIX, HalIeHHBIX OLHH6OK, BBIAIBJICHHBIX pr,[[HOCTef/i;



e OLEHMBAaTb COOTBETCTBUE pe3ylibTara LEJIH W YCJIOBHUSIM, OOBICHSTDH
NPHYMHBI JIOCTUXKEHUSI WM HENOCTHIKEHHS Pe3yJbTaTOB NEATEIbHOCTH,
HaXOJUTh OMIKUOKY, AaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI
10 KJIACC

OnepupoBaTh NOHATHAMHU: TOYKA, MPsAMasi, IJIOCKOCTb.

[IpuMeHsATE aKCHMOMBI CTEPEOMETPUM M CIEACTBHsS M3 HUX INPU pPELICHUH
reoMeTpUYeCcKHX 3a1ad.

OnepupoBaTh MOHATHAMM: MMAPAIUICIBHOCTS U NEPIEeHAUKYISIPHOCTb NPSIMbIX
U TUIOCKOCTEH.

Knaccuduumposate B3aUMHOE pacHoOOKEHHE MpPSIMBIX M TUIOCKOCTeH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: [BYTPAaHHBIA YIroJl, FpaHd ABYTPaHHOro YIJIa,
pebpo AByrpaHHOro yrIna; JUHEHHBIH Yroia ABYTPaHHOIO yria; TpaaycHas mepa
JIByTPaHHOIO yIJIa.

OnepupoBaTh NOHSTUAMH: MHOTOIPAHHUK, BBITYKJBIA M HEBBITYKJIbIH
MHOTI'OTPaHHHK, 3JIEMEHTbl MHOTOIPAaHHUKA, IPaBUJIbHbII MHOTOIPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOIOTPaHHUKOB (IMpamMuia; IpU3Ma,
NPSIMOYTOJIBHBIN MapaliesenuIen, Kyo).

KnaccuduuupoBaTb ~ MHOIOTPaHHUKHM,  BBIOMpas  OCHOBaHMsA  JUId
KIacCU(PUKaUUKU (BBIMYKJIbIE M HEBBIMYKJbIE MHOTOIDAaHHUKH; MpPaBUIIbHBIE
MHOT'OTPaHHHMKH; IIPSIMBIE U HAKJIIOHHBIE IIPU3MBI, TapaJlJIeeTUIIeBbl ).

OnepupoBaTh NOHATHAMHU: CeKylasl JIOCKOCTh, CEUeHHE MHOTOTPaHHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOSHUSI CEYEHU M, CIIOIB3YSl METOI CJIE/IOB.

CTpouTb ce4YeHUssT MHOIOI'PDaHHUKOB METOJOM  CIE€HOB, BBINOJIHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEKM M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UIYpP: BHL
CBepXy, COOKyY, CHHU3Y.

Pemarp 3a1auu Ha HaX0KJAeHHE reOMETPUYECKUX BEJIMYUH 110 00pasliaM HiH
QIrOPATMaM, IIPUMEHSISI M3BECTHbIE AHAJIMTHYECKHE METOMABl IIPpH PEeLIeHUH
CTaHIAPTHBIX MAaTeMaTUYECKHUX 3a/lay Ha BBIUUCIEHUE PACCTOSHUN MEXIy ABYMs
TOYKAMH, OT TOYKM JO IHpPsIMOM, OT TOYKM JO IUIOCKOCTH, MEKJY
CKPELHBAIOLIUMHUCS MPSIMBIMH.

Pemarh 3a1aun Ha HaXO0XK/JeHHE reOMEeTPUUECKUX BEJIMYMH 110 00pazliaM Miu
alropuTMaM, IPUMEHSs W3BECTHbIE AHAJIUTUYECKHE METOABI IIPH peLIeHHH
CTaHJApPTHBIX  MAaTeMaTHYeCKHX 3aJad Ha  BBIYUCJIEHHME YIJIOB  MEXJy
CKPCIUMBAIOUMMHUCSA NPAMBIMH, MEXKAY HPSIMOH M IJIOCKOCTBIO, MEXJY
NJIOCKOCTSIMH, ABYTPaHHBIX YIJIOB.



BeruucnaTe 00bEMBI M MJIOLIAJM NOBEPXHOCTEH MHOTOIPAaHHHUKOB (ITpH3Ma,
nMpaMuza) ¢ IpUMEHeHHeM (OpPMyI; BBIUHCISATH COOTHOLUEHHS MEXJY
TIOLIAAIMH [TOBEPXHOCTEH, 00bEMaMH 110100HBIX MHOIOIPAaHHHUKOB.

OnepupoBaTh IMOHSATHUSIMH: CHMMETpPHS B TIPOCTPAHCTBE, LIEHTP, OCh H
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh M IMJIOCKOCTh CHMMETPUH (DUTYDBI.

W3Bnekars, Ipeo0Opa30BBIBATE H HHTEPIPETHPOBATH HHMOPMALUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (DUrypax, NpeCTaBIEHHYIO Ha YepTexax H
pHCYHKaX.

[IpumeHsTh reoMerTpuueckue (AaKTbl IS PELIEHHS CTePeOMETPHUYECKUX
3a71ay, MpeIoaraloiuX HECKOIBKO IIIar0B PelIeH s, ECIIH YCIOBHS IIPUMEHEHHSI
3aJlaHbl B IBHOM (opme.

[IpumeHsTe  mpocTeiinye IporpaMMHBIE CPEICTBA M JJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TIPH PEIIEHHH CTEPEOMETPUUYECKHX 3a/1a4.

[TpyBOAMTL MpUMEpPbl MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B MpHpOje U
’KH3HH, PACIIO3HABATH [IPOSBIEHHE 3aKOHOB F'€OMETPHH B HCKYCCTBE.

IlpuMeHATs MONMy4YeHHBIE 3HAHHS HA INPAKTHKE: aHATH3HPOBAThH peajbHbIe
CUTyallMM M TPUMEHSTh M3YHeHHblE IOHSITHS B IIpOLIECCe IMOMCKA pellieHus
MaTeMaTH4eCKH CQOPMYJTHPOBAHHOW MPOOJIEMBbI, MOIEIMPOBATh pPEalbHbIC
CUTyallUH Ha s3bIKE TeOMETPHH, HCCIEeA0BaTh IMOCTPOEHHBIE MOJEIH C
UCIOJIb30BAaHMEM FeOMETPUYECKHUX MOHSATHI M TeopeM, amnmnaparta ajareopsl; pemarh
NpakTHYeCKHE 3aa4H, CBA3aHHbIE C HAXOXKIEHHEM reOMEeTPHYECKUX BEHUHH.

11 KJIACC

OnepupoBaTh NOHATHAMM: LMWIMHApPUYECKas I[OBEPXHOCTh, oOpasyroinue
IMIHHAPUYECKOH  TOBEPXHOCTH;  ILIMJIMHAD;  KOHUYECKas  MOBEPXHOCTb,
oOpasyrolue KOHHYECKOH NOBEPXHOCTH, KOHYC; cepuyecKasi TOBEPXHOCTb.

PacniosnasaTh Tena Bpaulenus (HUIMHADP, KOHYC, cdepa U wap).

OOBSCHSITE CIIOCOOBI MOTYUYEHUS TeJ BpallleHHUs.

KnaccuduiupoBats B3aMMHOE pacnoioskeHHe chepsl H IITOCKOCTH.

OnepupoBaTh NOHATHUSAMHM: LIAPOBOM CErMEHT, OCHOBAaHHME CErMEHTa, BbICOTA
CerMeHTa; 1IAapOBOH CJIOH, OCHOBaHME LIAPOBOIO CJI0s, BBICOTA LIAPOBOIO CIIOS;
IIaPOBOH CEKTOP.

Beuncnate 00BEMBI M NIOWAAM NOBEPXHOCTEM Ten  BpalleHHs,
reoOMEeTPUYECKUX TeJl C IPUMEHEHHEM (OopMyII.

OnepupoBaTb MNOHATHSMHM: MHOTOTPaHHUK, BIMCAHHBIH B cdepy WU
OIIMCaHHbIH OKOJIO cdepbl; cdepa, BNUCAaHHAss B MHOIONPAaHHMK MM  TeNO
BpalECHUS.

BBIUKCIIATE COOTHOLIEHUSI MEXAY IUIOLIAAIMU MOBEPXHOCTEH M 0O0BEMaMU
MO0OHBIX TeJl.



N3o0pakaTs u3ydaemble (GUIypbl OT pYyKH M C NPHMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BEINONMHATE (BBIHOCHBIE) IJIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buz cBepxy, cOOKy, CHU3Y; CTPOMTh CEYeHHS TeJl BpallleHHsl.

M3BrnekaTe, HHTEpPIPETHPOBATE M MpeoOpa3oBbIBaTh HHGOPMALUIO O
NPOCTPAHCTBEHHBIX FE€OMETPHYECKUX (Urypax, NMpeICTaBIEHHYI0 Ha YepTexax M
PHCYHKaX.

OnepupoBarh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BeinonHsTe  JE€HCTBUS  CHOJKEHMS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOXEHMS BEKTOpa Ha YMCII0, O0BACHATh, KAKUMH CBOMCTBAMH OHH 00/1a/1a10T.

[TpuMeHsATE NpaBUIO Nnapaljeenunea.

OnepupoBaTh NOHATHAMMU: 1€KapTOBBI KOOPAHHATHI B IIPOCTPAHCTBE, BEKTOP,
MOIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpa, Yrol MEXIy
BEKTOpPaMH, CKaJIApHOE IIPOHM3BECHHE BEKTOPOB, KOJUIMHEAapHble H KOMIUIaHAPHBIE
BEKTOPBI.

HaxonuTs cymMMy BEKTOPOB M IPOU3BEICHUE BEKTOPA Ha YMCIIO, YIOJI MEXKIY
BEKTOpPAMH, CKaJsipHOE [POM3BEJEHUE, pacKIaAblBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTk IVIOCKOCTh YpaBHEHHEM B JIEKapTOBOW CHCTEMe KOOP/IMHAT.

[TIpumensaTe reomerpuueckue (akTbl Ul pPEUIeHUS] CTePEOMETPUYECKUX
3aJa4, IIPeAIoNaralliMX HECKOJILKO 11aroB peuleHus, eCly YCIOBHUS MPUMEHEHUS
3aJlaHbl B ABHOM (hopme.

Pemarte mpocreilnie reoMeTpuHyeckHe 3aJavyd Ha NMPUMEHEHHE BEKTOPHO-
KOOP/IMHATHOT'O METO/1a.

PemmaTte 3amayd Ha JI0Ka3aTeJIbCTBO MAaTeMATHYECKHMX OTHOIUEHHH W
HaXOKIeHHe reOMeTPUYEeCKUX BEJIMYMH 10 00pa3uaM WM aIrOpUTMaM, IPUMEHSIS
M3BECTHBIE METO/IbI IPH PEILIEHUH CTaHAAPTHBIX MaTeMaTHYECKHUX 3a/1ad.

[IpumeHsiTe  mpocTeiilive MporpaMMHbIE  CpeACTBa W DJIEKTPOHHO-
KOMMYHHUKAILMOHHbBIE CUCTEMBI IIPH PELIEHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoaUTh HpHMEpPbl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpHpOJE H
KM3HH, PACIIO3HABATH MPOSIBJIEHHE 3aKOHOB T'€OMETPHHU B UCKYCCTBE.

IIpUMEHATE IOJYyYEHHbIE 3HAHMS Ha IPAKTUKE: aHAJIM3UPOBATh peajibHbIe
CUTYallUH W IPUMEHSTh M3YUYEHHbIC [OHATHSA B [pOLECcCe IMOUCKA pelueHUs
MareMaTH4YeckH C(HOPMYITUPOBAHHOH MpoOIeMBbl, MOAEIHUPOBaTh peajbHbIC
CUTyallUd Ha A3bIKE TIEOMETPUM, MCClIeJ0BaTh MNOCTPOCHHBIE MOJENH ¢
MCII0JIB30BAHHEM €OMETPUUYECKUX MOHATUH U TeopeM, anrapara ajredpsl; perarh
IIPAKTUYECKHE 3a/1a4H, CBSI3aHHbIE ¢ HAXO0XK/IEHHEM IeOMEeTPUYECKHX BEJIMYHH.
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YYEBHO-METO/JUYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O

NPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHHUKA

Maremaruka: anrebpa ¥ Hauaa MATEMaTHURCKOrO aHaiku3a, reomerpus. ['eomerpus, 10-11 kiacew/
Aranacsan J1.C.. byryzor B.®@., Kanomuer C.b. v apvrue, AxkunoHepHoe obiectro «M3narenscTro
«llpoceelieHues

METOAUYECKHUE MATEPHAJIbI JJIA YHUTEJIA

Maremariika: anrebpa v Ha4ana MaTeMaTHHECKOro aHanusa, reomerpus. ['eomerpus, 10-11 knacewl/
Atanacsan JL.C.. byrysoe B.@., Kagomuer C.b. u apyrue, Akunoneproe oduiectso «HM3nareaberso
«lTpoceeienmner. Mertouueckas nureparypa, pekomeryemas OIOC.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

bubnuortexa [JOK



