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IHHOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma yueOHOro kypca «['eomerpusi» 06a30BOro ypoBHS st
oOyuarormuxcst 10 —11 xmaccoB paspaborana Ha ocHOBe DemepanbHOTO
rOoCyJIapCTBEHHOTO 00pPa30BaTENIbHOTO CTaHJapTa CPeaHEro oliero oopa3oBaHus, C
Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHM, NPEABSABISIEMbIX K MATEMATHYECKOMY
00pa30BaHMIO, U TPAIULUNA POCCUKWCKOro oOpa3oBaHus. Peannszanuss mporpamMmbl
o0ecreynBaeT OBJIAJCHHUE KIIOUEBBIMU KOMIIETCHIIMSIMHU, COCTABJISIOIIUMU OCHOBY
JUTSI CAaMOPa3BUTHS M HETPEPBHIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO,
JUYHOCTHOT'O ¥ TIO3HABATEIBLHOTO PA3BUTHS IMYHOCTH 00YUaIOIIUXCSI.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpUHM Ha YpPOBHE CpEAHEro OOUIero
oOpa3zoBaHusi OOYCJIOBJIEHa TMPAKTUYECKON 3HAYMMOCTBIO METANpPEAMETHBIX U
MPEAMETHBIX PE3YJIbTATOB OOYyYEHHUS TE€OMETPUM B HANPABIECHUU JIMYHOCTHOTO
pa3BUTHs  oOyvaromuxcsi, (GopMupoBaHUs (QPYHKIUOHAIBHOM MaTeMaTHYECKOM
IPAaMOTHOCTH, MU3YYEHHs JAPYTUX y4eOHbIX NUCLUUILIMH. Pa3BuTme y oOydarommxcs
MPaBUJIbHBIX MPEACTABICHUA O CYIIHOCTH M TPOUCXOXKACHUM T€OMETPHUYECKUX
aOCTpaKIMii, COOTHOIIEHHH pPEAJTbHOIO M HACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTeMaTH4YECKOW HAyKOU SIBJIEHUM U IIPOLIECCOB PEAIBHOTIO MUPA, MECTE T€OMETPHUU B
CUCTEME HAyK M POJIM MAaT€MaTHYECKOIO0 MOJEIMPOBAaHUS B HAYYHOM IO3HAHUU U B
IOpPaKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS ydalIUXcs, a
TaK)Ke€ KaueCTB MBILUICHUS, HEOOXOAUMBIX JJIs a/lallTallii B COBPEMEHHOM OOLIECTBE.

['eomeTpus siBiIsIeTCA OAHUM M3 0a30BBIX IPEIMETOB HA YPOBHE CPEHETO OOIIETO
oOpa3oBaHMs, TaKk KaK OOECIEYMBAET BO3MOXXHOCTb HM3YYEHHS KaK TUCLUIUINH
€CTECTBEHHO-HAYYHOM HAIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbllUIeHHE, (OpMUPYEMOE TMpPU U3YYEHUH OO0YyYaroIUMHUCS
HNOHSATUHUHBIX OCHOB F€OMETPUU U TTOCTPOEHUM LIEMIOYKHU JIOTUYECKUX YTBEPKACHHUM B
XO0/JI€ pelIeHUs] TEOMETPUYECKUX 3a/1a4, YMEHUE BbIBUTaTh U ONPOBEPraTh TMIOTE3bI
HEMOCPEICTBEHHO UCMOJIB3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO 1UKJIA,
B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX
o0jacTax JAesITeNbHOCTH 4YesoBeka. OpueHTaluss dYeloBeKa BO BpPEMEHM U
MIPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €r0 COLUAIBHOTO ObITHSI, (hOpMa OTPaKEHHUS
OKpY>KaIoIllero MHUpa, YCIOBUE YCIIECIIHOTO MO3HAHUS U aKTUBHOTO MpeoOpazoBaHUs
neiicrButenbHOCTH. OnepupoBaHHE TNPOCTPAHCTBEHHBIMU OOpa3aMu OOBEAMHSET
pasHble BHABI Y4YeOHOW U TPYAOBOM JAESITENBHOCTH, SIBISETCS OJHUM U3
npo(hecCHOHANFHO BaXKHBIX KauecTB, MOATOMY aKTyalbHa 3aqadya (OpMUPOBAHUA Y
0o0Oy4aroluxcsl MPOCTPAHCTBEHHOIO MBILIUIEHUS KaK pPa3sHOBUJHOCTU OOpa3HOIo



MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TOATOTOBKE K MPaKTUYECKOU
JESTETLHOCTH 110 MHOTUM HAITPaBIICHUSIM.

[{ens ocBoeHUs mporpaMmMbl yaeOHOTO Kypcea «I'eomeTpus» Ha 6a30BOM ypOBHE
oOydeHuss — 001Ie00pa3oBaTeIbHOE W OOIIEKYIBTYPHOE PA3BUTHE OOYYAFOIIMXCS
yepe3  o0ecrieueHWE  BO3MOXKHOCTH  MPUOOPETCHHUS W HCIIOJIH30BaHUS
CUCTEMATUYECKUX TEOMETPUICCKUX 3HAHWU U JEHCTBUMU, CIIEIU(DUIHBIX TEOMETPUH,
BO3MOKHOCTH YCHEITHOTO TMPOJIOJDKCHUS OOpa30BaHUS 10 CICIHAIBHOCTSAM, HE
CBSI3aHHBIM C NMPUKIIAHBIM HUCIIOIb30BAHUEM I'€OMETPUH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YpOBHE IMpeAHA3HAyYeHa JIsd
oOy4Jaronuxcsi CpeIHEe MIKOJIbI, HE UCIIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUNA Ha
ypOBHE OCHOBHOT'0 00111eT0 00pa3zoBaHus. Takum 00pa3om, oOydaronirecs Ha 6a30BOM
YpPOBHE JIOJDKHBI OCBOMTH OOIIME MaTEeMaTUYECKUE YMEHHs, CBA3aHHBIE CO
crenu@UKo TeOMETpUU M HEOOXOAMMBIC IS KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0ro0, oHr UIMEIOT BO3MOKHOCTh U3YYUTh TEOMETPHUIO O0Jiee TITyO0KO, eCliu B
TaNbHEHIIEM BO3HMKHET HEOOXOJWMOCTh B T'C€OMETPUYSCKHX 3HAHUAX B
po¢heCCUOHATIBHOU JIEITEIIbHOCTH.

JlocTkeHre 1M OCBOEHHSI IpOrpamMMbl  00ECIIEUMBAETCS  PEIICHUEM
COOTBETCTBYIOIHNX 33j1a4. [[puopuTeTHRIMU 3a/1auaMu OCBOCHHS Kypca «I'eoMeTpum»
Ha 6azoBoMm ypoBHe B 10—11 kiaccax siBisitoTCS:

. dbopMupoBaHUE MPEJCTABICHUS O TEOMETPUU KaK YacTH
MHUPOBOU KYJIBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3M C OKPYXKaIOIIUM
MHPOM,;

. dbopmHpoBaHUE MPEICTABICHUS O MHOTOTPAHHUKAX U TeJIax

BpalliCHUA KakK 0 Ba)KHEHUIINX MAaTCMaTHYCCKHUX MOACIIAX,
IMO3BOJIAIOIIUX OIIMCBIBATD U U3YYAThb PA3HBIC ABJICHUA OKPYIKAIOIICTO

MHDA;

. dbopMupoBaHHEe YMEHHS paclo3HaBaTh Ha 4YepTexax,
MOJENSAX U B PEAIbHOM MUPE MHOTOTPAHHUKH U TEJA BPALCHUS,

. OBJIAZICHUE METOJAMM PEIICHUS 3aJa4 Ha TNOCTPOCHUS Ha
M300paXeHUIX MPOCTPAHCTBEHHBIX (DUTYD;

. dbopMupoBaHUE€  yYMEHHUSA  OMNEPUPOBATH  OCHOBHBIMU
MOHATHUSIMA O MHOTOTPAHHUKAX W TEJIaxX BPAILICHUS U UX OCHOBHBIMU
CBOMCTBaMU,

. OBJIAQJICHUE AITOPUTMAMU PEIIEHUSI OCHOBHBIX THUIIOB 3a/1a4;

(GopMupoBaHue YyMEHHUS MPOBOAMTH HECIOXKHbIE JOKa3aTelIbHbIC
pacCyXIeHus B XOJI€ PELICHUs] CTEPEOMETPUUYECKUX 3a7ad U 3a1ad C
IIPAKTUYECKUM COJIEPKAHUEM;

. pa3BUTHE MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jaronuxcsi, MO3HABAaTEIbHON aAKTHBHOCTH, MCCIIE0BATENbCKUX
YMEHUU, KPUTUYHOCTHU MBIIIUICHMUS;



. dbopmupoBaHue (GyHKIMOHATIBHOM IPAMOTHOCTH,
PEIEBAHTHOM TIE€OMETPUU: YMEHHME PpPACIO3HABaTh  IIPOSIBICHUS
Tr€OMETPUYECKUX MOHATUN, 0OBEKTOB U 3aKOHOMEPHOCTEMN B peaibHBIX
KU3HEHHBIX CUTYAIUSIX U MPU U3YUYEHUU APYTUX YUCOHBIX MPEAMETOB,
MPOSIBIICHUS] 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (POpMYIHpPOBATH UX
Ha SI3bIKE€ TEOMETPUHU U CO34aBaTh FT€OMETPUUYECKHE MOJIENN, TPUMEHSTh
OCBOCHHBI T€OMETPUYECKUU anmapaTr Uil pelIeHUs IPaKTUKO-
OpPUEHTUPOBAHHBIX  3a/a4y, HWHTEPOPETUPOBaTH W  OLICHUBATh
NOJIyYEHHBIE PE3YIIbTATHI.

OTnMYUTENbHON OCOOCHHOCTBIO MPOrPpaMMbl SIBJIIETCA BKJIIOYEHUE B KYypC
CTEPEOMETPUM B Hayalle €ro U3y4eHMs 3a]ad, pellacMbIX HA YPOBHE MHTYUTHUBHOIO
NO3HAHMSI, U ONPENCIEHHBIM 00pa3oM OpraHuM3oBaHHas pabdoTa HaJg HHUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO  MBILIICHHUS,
CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX IPOLIECCOB, MOTHUBUPYET K JAJbHEHUIIEMY
M3YYEHHIO ITPEAMETA.

[Ipeanourenue oTHAETCA HArIAAHO-KOHCTPYKTUBHOMY METOAY OOYYEHUs, TO
€CTh TEOPETUYECKHE 3HAHWS HMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JIEATEIIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
y4almmxcs B Kypce CTEPEOMETPUM MPOBOJIUTCS 3a CUET PELICHUS 3a4a4 HA CO3aHUE
MIPOCTPAHCTBEHHBIX O0pa3oB W 3aJady Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue o6pasa MPOBOAUTCS C OTIOPOM HA HATJIAIHOCTh,  OIIEPUPOBAHNE
o0pa3oM — B yCIOBHUSIX OTBJIEYEHMsI OT HAIJIITHOCTH, MBICIEHHOTO M3MEHEHHUS €ro
HCXOHOTO COJIEpPKAHUS.

OcHoBHBIE copepkarelbHble JTUHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukm», «lIpsmMble U IIJIOCKOCTH B MPOCTPAHCTBE», «Tejia BpalieHus,
«BeKTOpbl U KOOpAMHATHI B IPOCTpPaHCTBE». DOPMHUPOBAHHUE JOTUYECKUX YMEHUH
pacnpezensercs He TOJbKO MO COAEPKATEeNIbHBIM JTUHUSAM, HO U MO ToAaM oOy4deHus
Ha YpPOBHE CpPEIHEro 00IIero 00pa3oBaHusl.

Conepxxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3yJbTaTaM
OCBOCHMsSI paboyell mporpamMmbl, pacnpeleia€HHbIM 10 ToJaM  OOy4YeHus,
CTPYKTYPUPOBAHO TaKUM 00pa30oM, 4TOOBI OBJIAJIECHUE T€OMETPUUECKUMH MOHATUIMU
U HaBBIKAMHU OCYUIECTBJISIIOCH MOCJIEI0BATEIBbHO U MOCTYNATENbHO, C COOJII0IEHUEM
NPUHIIMIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO CUCTEMY
reOMETPUUYECKUX MPEICTABICHUN 00ydaromuxcsl, paciupsist U yriayossis e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yueHnue reomMerpun oTBOAMTCS 2 yaca B Heznenro B 10 kiacce (KOJIMYECTBO
4acoB yBEJIMYEHO Ha | yac B HEZlENI0 B yUeOHOM IUIaHE 3a CUET YacT, popMupyemMon



ydacTHUKaMu 00pa3oBaTeIbHbIX OTHOIIIEHUI) 1 1 yac B Henemto B 11 kimacce, Bcero 3a
nBa roaa oOydenus - 102 yueOHbIX Haca.

®OPMbI YUETA PABOYEN I[TPOI'PAMMAbI BOCITUTAHW I

BocnurarensHblii noteHuualn npeamera «I'eomerpus» peanusyercs yepes:

- IPUBJICYEHNE BHUMAHUS 00YYaIOINXCS K HEHHOCTHOMY ACIEKTY U3y4aeMbIX Ha
ypOKax SIBJIEHUH, OPraHU3alri0 UX pabOThl C MOJy4aeMOW Ha YpPOKE COLHUAIBHO
3HAUUMON HWH(pOpMaIMedl — WHHUIMUPOBAHUE €€ OOCYX ICHUS, BBICKA3bIBAHMS
00y4aroIMMUCS CBOETO MHEHUS 110 €€ IT0BOJY, BBIPAOOTKU CBOETO K HEM OTHOIIECHUS;

- IEMOHCTpAlMI0 O0y4YaloIUMCs MIPUMEPOB OTBETCTBEHHOT'O, I'Pa)KAaHCKOTO
NOBEJICHUS, TPOSBICHUS YEIOBEKOIIOOMS M J100pOCEpAEUHOCTH, 4Yepe3 Moadop
COOTBETCTBYIOILIMX TEKCTOB JJIsl UTE€HUS, 3a7a4 JJIsl PeLeHus!, MPOOJIEMHbBIX CUTyalul
11 00CYXJIeHUs B KJIacce;

- IPUMEHEHUE Ha YPOKAaX HMHTEPAKTUBHBIX (opM paboThl ¢ 0OyHarOIIUMUCH:
MHTEJUIEKTYJIbHBIX UTp, CTUMYJIUPYIOLTUX MTO3HABATEIbHYIO MOTHUBALIUIO
oOyyJaromuxcsi; AUJAAKTUYECKOTO TeaTpa, TI/I€ TOJYyYEHHbIE HA YpPOKE 3HaHMS
OOBITPBIBAIOTCST B TEATPAJIbHBIX IMOCTAHOBKAX; JUCKYCCHUW, KOTOpbIE JaroT
00y4aronMMcsi BO3MOKHOCTb MPUOOPECTHU OMBIT BEJEHUSI KOHCTPYKTHUBHOTO IUAJIOTa;
IpynnoBoil paboTsl WM pabOThl B apax, KOTOPbIE yyaT 00ydarouuxcsi KOMaHIHOM
paboTe M B3aMMOJIEUCTBUIO C APYTUMH 00YYaIOIIUMHUCS;

- MHULIMMPOBAHUE M TOJJIEPKKY  HCCIEAOBATENIbCKOM  JAESTENbHOCTH
oOyyarolmuxcsi B paMKax pealu3alid HMHU UHIAUBUAYAIbHBIX U TPYIMIOBBIX
UCCIIEZIOBATEIbCKUX MPOEKTOB, YTO JAaCT OOyYaOLIUMCS BO3MOKHOCTb PUOOPECTH
HaBbIK  CAMOCTOSITEILHOTO  PEIICHHsS  TEOPETHYECKOW  MIpoOJieMbl,  HaBbIK
reHepupoBaHus U OPOpPMIIEHUSI COOCTBEHHBIX HJEH, HaBBIK YBa)XKUTEJIHHOIO
OTHOIICHUS K 4Yy)XUM HJEsM, 0POPMIIEHHBIM B paboTax IpYyrux HccleloBaTesei,
HaBbIK NYyOJIMYHOTO BBICTYIUICHUS TME€pell ayAuTOpued, apryMEHTHPOBAHUS U
OTCTaUBaHUS CBOEH TOUKU 3PEHHUS.

VYcTaHOBIEHUE YBAKUTEIBHBIX, JOBEPUTEIBHBIX, HE()OPMAIbHBIX OTHOIICHHI
MEXy YUUTEJIEM U YUCHUKaMH, CO3JJaHie Ha YPOKaX 3MOLMOHAIBHO-

KOM(OPTHO cpefibl.

COILEPKXAHUE YYEBHOTI' O KYPCA
10 KITACC
IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE
OCHOBHBIE MOHATUSA CTEPEOMETPUH. ToUKa, MpsMast, IIIOCKOCTh, IPOCTPAHCTBO.

[TonsiTrie 06 aKCMOMATUYECKOM MOCTPOECHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
U CJICACTBUS U3 HUX.



B3anmHOEe pacnonokeHue TMpsAMbIX B MPOCTPAHCTBE: NEPECEKANOLIUECS,
IapajuIesIbHbIE U CKPEIMBAIOIIMECS NpsMBIe. [apaninenbHOCTh NPSAMBIX U INIOCKOCTEN
B NPOCTPAHCTBE: MAPAJUICIbHBIE NPSMBIE B MPOCTPAHCTBE; MAPAIEIBHOCTH TPEX
IPSMBIX; NApPALUICIIBHOCTh MNPSAMOM M IUIOCKOCTH. YTIJIBI € COHAIIPaBJICHHBIMU
CTOPOHAMM; YIOJI MEXKAY NPAMBIMU B IPOCTpaHCTBE. [lapaninenbHOCTh MIIOCKOCTEN:
IapajulesIbHble IUJIOCKOCTH; CBOMCTBA NApajUIENIbHBIX IUIOCKOCTeW. IIpocrenmme
MPOCTPAHCTBEHHbIE (QUTYypbl Ha IJIOCKOCTU: TETpas’Ap, KyO, mapajuienenumnen;
MIOCTPOCHUE CEYEHUM.

[leprieHAUKYISIPHOCTh NPSAMOM M IUIOCKOCTH: MNEPHEHAUKYISPHBIE TPSMBIE B
IIPOCTPAHCTBE, MPSMBIE MTapaJUICIIbHbIE U MEPIICHANKYISPHBIE K NTOCKOCTH, IPU3HAK
NEPHEHANKYJIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPSMOM MEPIIEHAUKYIISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEKIY NPSIMOM U TUIOCKOCTBIO; IBYTPAHHBIN
yTOJ1, IMHEWHBIN yTOJl ABYTPAHHOTO yria. [lepneHauKysp 1 HaKJIOHHBIE: paCCTOSTHHUE
OT TOYKH J0 IUNIOCKOCTH, PACCTOSTHUE OT MPSAMOM J10 MIIOCKOCTH, POEKLMsI (PUTyphl Ha
IJIOCKOCTH. [lepnenauKyaspHOCTh INIOCKOCTEN: NMTPU3HAK NEPIEHANKYIAPHOCTH ABYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHOrorpaHHUKH

[loHsiTME MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHHKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOIPDAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. IIpu3ma: nN-yroisbHas
MpU3Ma; TPAHU M OCHOBAHMS MPU3MBbI; MpsSMas U HAKJIOHHAs MPU3MBI, OOKOBas U
[I0JIHAs MTOBEPXHOCTh Mpu3Msbl. [lapannenenunen, mpsMOYroJIbHBINA NapaJlIeIenuIe]
u ero cBorctBa. [lupamuaa: N-yronbHas nupaMmuia, TpaHd U OCHOBAHUE MUPAMUJIBI,
OOKOBasi M TOJIHAS MMOBEPXHOCTh MUPAMUbI, MPABWIbHAS U yCEUEHHAsT TUpaMHa.
ONeMEeHThl Mpu3Mbl MU NUpaMuabl. lIpaBUiIbHbIE MHOTOTPAHHHUKHU: TOHSATHE
NPaBWJIBHOTO MHOTOIPAHHWKA; TMpaBWbHAA IMpU3Ma M MpaBUIbHAsg MHUPAMH]A;
npaBuJIbHAS TPEYTOJIbHAS MTUPAMUIA U MIPABWIIBHBIN TeTpadip; kyO. [IpencraBnenue o
IPaBUIBHBIX MHOTOIPAaHHHUKAX: OKTa’Ip, AOJAEKadIp U ukocazap. CeueHuns NpusMsl U
MUPAMUJIBI.

CummeTpusi B TPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMO,
IJIOCKOCTU. DJIEMEHThl CHMMETPUM B MUPaMUJIax, Mapajulesienunenax, IpaBuibHbIX
MHOTOI'PAaHHHUKAX.

Boluucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomansb
OOKOBOM TMOBEPXHOCTM UM TIOJHOM MOBEPXHOCTH TMPSAMOW MPU3MBI, IUIOIIA]Ib
OCHOBaHM, TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMOU Mpu3Mbl. [lnomaas 60koBoM
IIOBEPXHOCTU M TOBEPXHOCTH NPABUIBHOW NHUPAMHUIBI, TEOpeMa O IUIOLIAJH
yceu€HHoi nupamMusl. [Torsitue 06 06béme. OOBEM TUPaAMUIBI, TPU3MBI.

[TogoGusie Tema B mpoctpancTBe. COOTHOMICHHS MEXIy IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

11 KJTACC



TeJia BpaimeHus

[unuaapuydeckas MOBEPXHOCTh, 00pa3yroIie MUJINHAPHIECKOW TTOBEPXHOCTH,
OCh IWIMHAPUYECKON moBepXHOCTH. [{unmuHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTb,
oOpa3yronias U 0Ch; IIONaasr OOKOBOM U MOJHOU MOBEPXHOCTH.

Konnueckasi mMOBEpXHOCTh, 00pa3yroIIre KOHWYECKOW IMOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKON noBepxHOocTH. KOHyC: ocCHOBaHME M BeplInHa, oOpasyrolias 1
OCh; TIIOIIAIb OOKOBOW ¥ MOJTHOW TTOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yoIIue u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: ueHTp, paamyc, IHaMeTp; IUIOUIAJb IOBEPXHOCTU ChEpHI.
B3auMHoe pacnosiockenue cdepbl U MIOCKOCTH; KacaTesbHas IJIOCKOCTh K cdepe;
IJI01a1b ChEephl.

N3o00pakenue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIIMH]Ipa U KOHYCA.

KomMOuHatnuu Ten BpalieHusi U MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMTUCAHHBIM
okoJ10 cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK, WITM TEJIO BPAIICHUS.

[TousiTue 00 o0BéMe. OcHOBHbIE CBOMCTBA 00BEMOB TeN.
Teopema 06 00BEME MPSAMOYTOJILHOTO MapaJUieNenurnena u caeacTus u3 He€. O0bEM
HUIMHIpa, KoHyca. O0BEM apa u miomaab cepsol.

[Tonobnsie Tenma B mnpoctpaHcTBe. COOTHOIICHHS MEXKAY IUIOIIAISIMHU
MOBEPXHOCTEN, 00BEMAMU MTOJOOHBIX TEN.

Cedenust mwmHApa (MapajijieIbHO U NEPHEHIUKYISIPHO OCH), CEUEHUs] KOHYyCa
(mapanienbHOE OCHOBAHUIO U TIPOXOISIee Yepe3 BEPIINUHY), CEUCHHUS 1apa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mimockoctd U B npocTtpaHcTBe. ClI0KEHUE U BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3znoxeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuio napaienenumnena. Pemenue 3aay, cBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBWJI JEUCTBUHN C BeKTOpaMmHu. [IpssMoyrosibHas cucremMa KOOpAUHAT B IIPOCTPAHCTBE.
Koopaunnate! BekTopa. [Ipocreimme 3agaun B KOOpAMHATAX. YTOJ MEXKy BEKTOPAMH.
CkansipHoe MNpOU3BEACHUE BEKTOPOB. BhIUMCIIEHHE YTIOB MEXAY NPSIMBIMU U
MJIOCKOCTIMHU. KOOpIWHATHO-BEKTOPHBIN METOJ MpPH PEIICHHH T€OMETPUUYECKUX
3azay.

INIJTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE  pe3yJbTaThl OCBOCHMSI TMPOTPaMMbl  y4eOHOTO TpeaMeTa
«MaremaTnka» XapakTepUu3yrTCs:

I'paxxpanckoe BocnMTaHKeE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIUHA 00YJarOMIErocss Kak akTUBHOTO H
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIEeCTBA, MPEACTaBICHUEM O MaTEMaTUUECKUX
OCHOBax  (YHKIIMOHMPOBAHHUS  PA3JIUYHBIX CTPYKTYp, SBICHHUH, MPOLEIYP



IPaXIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U MP.), YMEHUEM B3aMMOJICHCTBOBATH C
COIMAIBHBIMU WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIIUSIMH U Ha3HAYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKOW TPaXTAHCKON HIECHTUIHOCTH, YBAKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MaTE€MAaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCUHUCKUX MAaTEMAaTHUKOB U POCCHMCKOM MaTeMaTUYE€CKOM IIKOJIBI, K
WCIIOJIb30BAaHUIO JTUX JOCTIDKCHMA B JAPYTMX HayKax, TEXHOJOTUAX, cdepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHMEM JTYXOBHBIX IIEHHOCTEH POCCUIMCKOT0 Hapoja; chOpMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEJECHHUSA, CBS3aHHOTO C MPAaKTHYECKUM
NPUMEHEHUEM JIOCTUKEHUN HAYKU U AEATEIbHOCTHIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MHUPY, BKIIOYAs ICTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a7a4, PEIICHUM, pacCyKIECHU; BOCIPUUMUYNBOCTHIO K
MaTeMaTUYECKUM acIllieKTaM pPa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHKE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS MPUMEHATH MAaTEMAaTUYECKUE 3HAHUS B UHTEpECcax
310pOBOTO U 0Oe30macHOro obpasza >KM3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO  (37I0pOBOE MIUTAHKWE, COAJTaHCHPOBAHHBIM PEKUM 3aHATHH U OT/bBIXa,
peryisipHas ¢pu3ndecKasi akTUBHOCTb); (u3HUEeCKOro COBEpPIICHCTBOBAHNA,
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHMEM IIEHHOCTH TPYAOJIO0US; HHTEPECOM K
paznu4yHbIM chepaM npodhecCUuOHATBHON IS TEIbHOCTH, CBSI3aHHBIM C MATEMATUKOU U
e€ IPUIOKEHUSIMU, YMEHHEM COBEPIIIaTh OCO3HAHHBIN BBIOOp Oyayiieit npodeccun u
peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI, TOTOBHOCTHIO U CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHUIO U CAMOOOPA30BaHMIO HA MPOTSHKEHUU BCEH KU3HU,
FOTOBHOCTBIO K AaKTUBHOMY YYacCTHIO B PEIICHHMM TNPAKTUUECKUX  3ajad
MaTeMaTU4YECKOW HaMpPaBICHHOCTH.

JKO0JIOTHYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO  AKOJIOTMYECKON KYJIbTYPhl, TOHUMAaHUEM BIIMSHUS
COIIMAJIbHO-D)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOU
Cpelibl, OCO3HAHHEM TII00aTLHOTO XapaKTepa SKOJOTUUECKHUX MPOOIeM; OpUCHTAINEH
Ha TPUMEHEHHWE MaTeMaTHUYeCKHX 3HAaHWM JJId pelnieHus 3axad B 00Jyiactu
OKpY’)Kalollel Cpepl, I[UIAHUPOBAHUSI IMOCTYIIKOB M OLIEHKHM HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEe Cpeibl.

I{eHHOCTH HAYYHOTO MO3HAHUSA: _

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUEM MaTEMaTHUYE€CKOM



HayKH Kak c(epbl 4eJOBEUYECKON AESITEIbHOCTHU, 3TANOB €€ pa3BUTHUSA U 3HAYMMOCTHU
JUISl Pa3BUTHSI LUBUIM3ALMK; OBJIAJICHUEM S3bIKOM MAaT€MAaTUKA U MAaTEMaTHYECKON
KYJBTYPOU KaK CPEJACTBOM MO3HAHUS MUPA; TOTOBHOCTBHIO OCYILIECTBIIATH ITIPOEKTHYIO
Y UCCIIEIOBATENIbCKYIO AEATEIBHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHSI IMPOrpaMMbl y4yeOHOTO MpeameTa
«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmeuaMuU, YHUBEPCANbHbIMU Pe2YNAMUBHBIMU OeUCTNEUIMU.

1) Vuusepcanviuvie noznasamenvhwie oeticmeus, 0becneuusarom Gopmuposanue
0a306bIX KOZHUMUBHBIX NPOYECCO8 00YUAOWUXCsl (0C80€HUe Memo008 HO3HAHUS
OKpYICaowe2o Mupa, NnpuMeHeHue JA0SUYeCKUX, UCCIe008ameNbCKUx onepayull,
YMeHUll pabomams ¢ uHGopmayuetl).

Ba3oBble jiornyeckue aeiicTBUA:

. BBISIBIIAITH W XapaKTEpU30BaTh CYIICCTBEHHBIC TNPU3HAKA
MaTeMaTHYeCKHX 0OBEKTOB, MMOHATHN, OTHOIIICHUH MEXTY TTOHATHUIMU;
dbopMynHpoOBaThH oTIpeIeTICHUS TTOHSTHH; yCTaHABJINBATh
CYIIECTBEHHBIN MpU3HAK KJIacCU(UKAIIUU, OCHOBAHUS I 0000IIEHUS
U CpaBHEHUS, KPUTEPUU TTPOBOJIMMOTO aHAJIN3a;

. BOCIIpUHUMATh, (QOpMyIupoBaTh H  MpeoOpa3OBHIBATH
CYXKJICHUS: YTBEPAUTEIbHBIE U OTPULIATEIIbHBIC, SUHUYHBIC, YaCTHbHIE
U 00IIKe; YCIIOBHBIC,

. BBISIBIISITh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U
U TIPOTUBOpeUns B (akTax, TaHHBIX, HAOTIOJCHUSX U YTBEPKIACHUSIX;
npenjiaraTh ~ KpUTEPUU  JJI  BBISBICHUS  3aKOHOMEPHOCTEH U

IIPOTUBOPEYMH;

. JenaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH,
JNENYKTUBHBIX M MHIYKTUBHBIX YMO3aKIOUYEHNUW, YMO3AKIFOUEHUHN 10
aHaJIOTHH;

. IPOBOJNTH CaMOCTOSTEIIEHO JI0Ka3aTesIbCTBA

MaTEMaTHYECKUX YTBEPXKACHHH (TpsMbIE W OT TPOTHUBHOTIO),
BBICTpPAMBaTh apPrYMEHTAIIUIO, TPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBHIBOJIBI;

. BBIOWpATh CIOCO0 pereHus yaeOHOU 3amaun (CpaBHUBATH
HECKOJIbKO BapUAHTOB PEIICHUS, BEIOMpPATh HanOoee MOIXOSAITUN C
Y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCcKue 1eHCTBUSA:

. UCTIOJb30BaTh BOITPOCHI KaKk  HMCCIIeJOBAaTEIbCKUN

WHCTPYMEHT TO3HaHWs; (HOPMYITHpPOBATH BOMPOCHL, (UKCHPYIOIIHE
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NpoTHUBOpeYHe, MpolJeMy, YyCTaHaBIMBAaTh WCKOMOE U JaHHOE,
dbopMHpPOBATE THUIOTE3Y, APTYMEHTHPOBATH CBOO TIO3UITNIO, MHECHUE;

. MPOBOUTD CaMOCTOSITENIbHO CIUTAHHPOBAHHBIN
HKCIIEPUMEHT, HCCIEOBAaHUE II0 YCTAHOBICHHUIO OCOOEHHOCTEH
MaTEeMaTHYeCKOro  OOBeKTa, SBIEHUS, MPOIECCa,  BBISBICHHUIO
3aBHCHUMOCTEHN MEXIy 00bEKTaMu, IBJICHUSIMH, ITPOLIECCAMU;

. CaMOCTOSTEIIEHO (hOPMYITUPOBATH OOOOIIEHUS U BHIBOJIBI TT0
pe3ynbTaTaM MPOBENEHHOTO HAOIIOICHUS, UCCIICIOBAHMS, OIICHUBATh
JOCTOBEPHOCTH MOTYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U O0OOIICHHUIA;

. IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TaKKe
BBIJIBUTATH MPEIIOJIIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ nndopmanmueii:

. BBISIBIISITH JIePUIIUTHI MHPOPMAIIUHU, TAHHBIX, HEOOXOIMMBIX
JUTSI OTBETA Ha BOIIPOC U JUIs pELICHUS 3a/1a4u;

. BBIOMPATHh MH(GOPMAIWIO U3 UCTOYHHKOB PA3IMYHBIX THUIIOB,
aHaAJIM3UPOBATh, CHUCTEMATU3UPOBATH u WHTEPIPETUPOBATH
HH(OPMAITHIO PA3TUIHBIX BUIOB M (JOPM TIPEICTABICHHUSI,

. CTPYKTYpUpPOBaTh HHPOPMAIMIO, TPEACTABIATH €€ B
paznuyHbIX (opMax, WILTIOCTPUPOBATH TpaUUECKH;

. OIICHMBATh HAAEKHOCTh MH(POPMAIMH 1O CaMOCTOSTENBHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanonvle — KOMMYHUKaGMuGHble  Oelicmeus,  00ecneyusaom
copmMUpo8aHHOCmMb COYUATLHBIX HABLIKOE 00YUAIOUUXCHL.
OO0menne:

. BOCHIpUHUMATh U (GOPMYJIUPOBATh  CYXKIEHUA B
COOTBETCTBUM C YCIOBUSMHU U IEJIsAMH OOIIEHUS;, SCHO, TOYHO,
IPaMOTHO BBIPAKAaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M NMHCHbMEHHBIX
TeKCTaX, JlaBaTh TOSCHEHHS IO XOJIy PpCIICHHUS  3aJadw,
KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

. B XO0le OOCYXJEeHHS 3a7aBaTh BOMPOCHI TO CYIIECTBY
o0CcyX1aeMoil TeMbl, MPOOJIEMBbI, pelIaeMoil 3ajlaud, BBICKA3bIBATh
UJIeH, HAIlCJICHHBIC HA TTOWCK PEIICHUS; COTIOCTABIISATh CBOM CYXKICHHSI
C CY)KIEHHUSIMH JIPYTUX YIACTHUKOB JUajiora, OOHAPYKHUBATh pa3Inune
U CXOACTBO TIO3UIIMMA, B KOPPEeKTHOM ¢dopme (GopMyIHpoBaTh
pa3HOIIacHsl, CBOU BO3PAKEHUS;

. MPEICTABIIATH PE3YIbTaThl PEIICHHS 3a]]a4H, SKCTICPUMEHTA,
UCCJICIOBAHMsSI, TPOEKTa; CaMOCTOSITENIBHO  BBIOMpaTh  (popmar
BBICTYIUIGHHSI C Yy4€TOM 3a7ad MpEe3eHTAud U OCOOEHHOCTEH
ayJTUTOPHH.

CoTpyaHuvecTBo:
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. NOHUMAaTh U HUCIHOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U
WHANBUAYAIbHON paOOTHI MPU PEIICHUH YU4E€OHBIX 3a]a4; MPUHUMATh
LEJIb COBMECTHOW JIE€SITENIIBHOCTH, IUIAHUPOBATh  OPraHU3aLUI0
COBMECTHOM paboThl, pacmpenensTh BHUIbI PadOT, JOrOBAPUBATHCA,
o0Cy)XmaTh TpOIEeCC W pe3yibTaT paboTel; 0000maTh MHEHHS
HECKOJILKMX JIFO/ICH;

. y4acTBOBaTh B T'PYMNIOBBIX (Popmax padoThl (00CYyXKACHUSA,
00OMEH MHEHUH, «MO3TOBbIE IITYPMbI» U UHBIE); BBITIOJIHSATH CBOIO YaCTh
paboThl M KOOPAMHUPOBATH CBOM JIEUCTBUSI C JIPYTMUMH UYJI€HAMHU
KOMaH/Ibl; OILICHMBATh Ka4e€CTBO CBOETO BKJIaJla B OOLIUHM MPOIYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUS.

3) Vnusepcanvhvie pezynamuensle oeticmsus, obecneuusarom opmuposaiue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzamnus:

. COCTAaBJISITh IJIaH, aJITOPUTM PEUIECHUS 3a]1a4u, BEIOUPATh
CHoCco0 pelIeHus ¢ YYETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuii ¢ yaéTomM HOBOM MH(GOPMAITUH.

CaMOKOHTPOJIBb:

. BJIaJI€Th HABBIKAMHU TI03HABATEIbHOW pediekcun Kak
OCO3HAaHMS COBEPIIAEMBIX ACHCTBUI M MBICIUTENBHBIX IPOLECCOB, UX
pe3yJbTaTOB; BIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
poLecca U pe3ysibTara peuieH|sl MaTeEMaTUYECKOM 3a1auH;

. NpEeABUIETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IpPH
pPELIEHUH 3a/layd, BHOCUTHh KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE
HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAMICHHBIX OMIMOOK, BBISBICHHBIX
TPYAHOCTEN;

. OLICHUBATh COOTBETCTBHE pe3yibTaTa LIEJIU U YCIOBUSM,
OOBSACHSATh MPUYUHBI JOCTHXKEHUS] WM HEJOCTHXKEHHS pPe3yJbTaTOB
NEeSTEIbHOCTH, HaXOAUTh OLIMOKY, /aBaTh OLIEHKY NPHOOPETEHHOMY
OTIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUAMHU: TOUKA, MIPSIMasi, INIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUM M CJIEACTBUS W3 HUX NPU PELICHUU
F€OMETPUYECKUX 3a]1a4.

OnepupoBaTh NOHATUIMU: NAPATUIETLHOCTh U NEPIECHAUKYIIPHOCTD MPAMBIX U
IJIOCKOCTEH.
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KnaccupuiupoBaTe B3aUMHOE pACIOJIOKEHHE NPSIMBIX M IUJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: JIBYTPAHHBIA yroJ, TPaHHU JIBYIPAHHOIO yTria, pedpo
JBYTPAHHOTO YIJIa; TMHEHHBIA YToJI ABYTPAHHOTO YIJIa; TpaaycHas Mepa IBYTPaHHOIO
yria.

OnepupoBarh MOHATHSAMHU: MHOTOTPAHHMK, BBITYKJIBIA M HEBBITYKJIBIA
MHOT'OIPAHHHMK, 3JIEMEHTBl MHOTOI'PaHHUKA, IPABUIJIbHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BH/Bl MHOTOTPAHHHMKOB (IIMpaMHa; MpPHU3Ma,
IPSIMOYTOJIBHBIN MapaieNnenumnes, Kyo).

KnaccupunupoBaTe MHOTOTpaHHUKH, BEIOHpasi OCHOBaHUS JUIsl KiIacCU(PUKALIH
(BBIMYKJIbIE U HEBBIITYKJIbIE MHOTOI'PaHHUKH; IPABUIIbHBIE MHOTOTPAHHUKH; IPSIMBIE U
HAKJIOHHBIE [TPU3MBI, TAPAJIJICIICTIUIIEIB] ).

OnepupoBarh NOHATUAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOIOTPAHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METO/T CIIEJIOB.

CTpouTh c€4eHUs] MHOTOIPAHHUKOB METOAOM CJIEJIOB, BBINIOJHATH (BHIHOCHBIE)
IJIOCKUE YEPTEXH W3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y.

Pemate 3amaun Ha HaXOXJAEHHE N€OMETPUUECKUX BEJIMYUH MO 00pa3nam WiIH
aNropuT™MaMm, TIPUMEHSSI UW3BECTHbIE AHAJUTUYECKUE METOAbl IMpPU pPEIICHUU
CTaHAAPTHBIX MaTEMaTUYECKHX 3aJlad HAa BBIYMCICHHE PACCTOSHUN MEXIy IBYMS
TOYKaMH, OT TOYKH JI0 IIPSIMOi, OT TOYKHU JI0 IUIOCKOCTH, MEKIY CKPEIIMBAIOIIUMUCS
OPSIMBIMH.

Pemarp 3a1aun Ha HaxOXJAEHHE T€OMETPUUYECKUX BEJIIMYMH 1O 00pas3lam WU
aNropuT™MaM, IPUMEHSS UW3BECTHBIE AHAJUTHYECKUE METOABl IPU PELICHUU
CTaHAAPTHBIX  MaTeMaTUYECKUX  3a4a4 Ha  BBIUYHUCICHUE  YIJIOB  MEXAY
CKPELIMBAIOIIUMHUCS NMPSMBIMHU, MEXY MPSIMON U IIIOCKOCTBIO, MEXY IUIOCKOCTSIMH,
JBYTPAHHBIX YTJIOB.

Boruucisate 00BEMBI M IUIOIIAM MOBEPXHOCTEH MHOTOIPAHHUKOB (MpU3Ma,
nupamMmuia) ¢ npuMeHeHueM (OpMyJl; BEIYUCIATh COOTHOLIEHUS MEXAY TJIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU OI0OHBIX MHOTOTPAHHUKOB.

OnepupoBath MOHATUSMU: CHMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U TUNIOCKOCTh
CUMMETPHH; IEHTP, OCh U MIIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekath, npeoOpa3oBbIBaTh W UHTEPHPETUPOBATH  MHGOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MPEACTABICHHYIO Ha dYepTexax Hu
pPUCYHKaX.

[IpumensTh reomeTpruyeckue (HakThl JUIsl peHICHUs] CTEPEOMETPUUYECKUX 3ajad,
MPEANOJIATAOIINX HECKOJIBKO IIaroB PEIICHHUS, €CJIN YCIOBHS IPUMEHEHUS 3a/1aHbI B
ABHOH (opMe.

[IpruMenaTs  mpoCTEMIIME  NPOTPaMMHBIE  CPEACTBA U DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUYECKUX 3a1ay.
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IIpuBOIUTH NIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HU,
pacIo3HaBaTh NPOSBICHUE 3AKOHOB T€OMETPUM B UCKYCCTBE.

[IprMeHATh NOJydeHHBIE 3HAHUS HA NPAKTHKE: AHAJIU3UPOBATH pPEAIbHBIC
CUTyallun W NPUMEHATb HW3YYCHHBIC IOHATHUS B IIPOLIECCE IIOMCKA pPEUICHUs
MaTeMaTH4eCKu cHOpPMyIUPOBAHHON MTPOOIIEMBI, MOACTUPOBATH PEANTbHBIC CUTYALIUN
Ha S3bIKE T'€OMETPUM, HCCIIEI0BATH ITOCTPOCHHBIE MOJAEIH C HCIOJIB30BAHUEM
Tr€OMETPUYECKUX IOHATUNA M TEOpEeM, ammapara ajreOpbl; pemarb MPaKTUYECKHE
3a/1a4M, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEIUYUH.

11 KITACC

OnepupoBarth TOHATHSMHU: IIWJIMHIPUYECKAs TMOBEPXHOCTh, 0Opasyroiue
UIMHAPUYECKON MOBEPXHOCTH; IUIMHP; KOHUYECKass MOBEPXHOCTh, 00pa3yrolue
KOHUYECKON MTOBEPXHOCTH, KOHYC; chepruueckasi IOBEpXHOCTb.

Pacno3naBath Tena BpaieHus (HWJIUHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTh B3auMHOE paciosiokeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBON CErMEHT, OCHOBAaHHWE CETMEHTA, BHICOTA
CEerMEHTa; MIApPOBOW CJIOM, OCHOBAHHWE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Boraucisate 005EMBI 1 TUIOMIAAN TIOBEPXHOCTEN TEJ BpaIIEHUS, TEOMETPUUECKUX
TeJI C IpUMEHEeHHEM (HOPMYIL.

OnepupoBath NOHITHUSMU: MHOTOTPAHHUK, BIIMCAHHBIN B cepy M OMUCAHHBIM
okoJi0 cdepsr; cepa, BIMCaHHAS] B MHOTOTPAHHUK WJTH TEJIO BPAIICHHUS.

BbIYucisaTh COOTHONIICHUS MEXAY IUIOMIASIMH TOBEPXHOCTEH U 00bEMaMu
O00HBIX TEJL.

N300pakath wu3yyaeMble GUTYpPBl OT PYKH M C MPUMEHEHHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrITTOTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHUS.

W3BnekaTh, WHTEPHPETUPOBATH U  NPEOOPA3OBBIBATH  MHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTeKax H
pUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoIMONTHATE AEUCTBUS CIOKEHUS BEKTOPOB, BHIYUTAHUSI BEKTOPOB U YMHOKCHUS
BEKTOpA HA YHCIIO, OOBICHATH, KAKUMH CBOHCTBAMHU OHHU 00J1a1at0T.

[IpuMeHATH paBUIIO MapajuIeIenUIe/ .

OnepupoBath MOHATHUSMU: JEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOAYJh BEKTOpPAa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpAa, YIOJd MEXIY
BEKTOpPaMH, CKAJIIPHOE MPOU3BEACHHE BEKTOPOB, KOJUIMHEAPHbIE W KOMILIAHAPHbBIC
BEKTOPBHI.
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HaxoauTe cymMMy BEKTOPOB M NMPOHM3BEACHHE BEKTOPA Ha YHCIO, YTOJ MEXIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BENEHUE, paCKIaJbIBaTh BEKTOp 1O JABYM
HEKOJUTUHEAPHBIM BEKTOPaM.

3amaBaTh IVIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTh reomeTprudeckue (HakThl sl PeHICHUs] CTEPEOMETPUIECKUX 3ajad,
MPEIOoJIararoIuX HECKOJIBKO IIAaroB PEIICHHUs, €CIIH YCIOBUS IPUMEHEHHS 3aJaHbl B
ABHOH (hopMe.

Pemate mpocteiiline reoMeTpuyYecKHe 3alaud Ha IMPHUMEHEHHE BEKTOPHO-
KOOPIMHATHOTO METO/Ia.

Pemrate 3a1a4un Ha 10Ka3aTENBCTBO MATEMAaTHYECKUX OTHOIICHUN M HAXOXKICHHE
reOMETPUUYECKUX BEJIMYMH 10 0oOpasliaM WM alropuTMaM, NMPUMEHSS N3BECTHBIC
METO/IbI IIPU PEIICHUN CTAaHAAPTHBIX MATEMAaTUUYECKUX 3a]1a4.

[IpumeHsaTh  mpocTEeWIIME  NPOrpaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUU CTEPEOMETPUUECKUX 3a7au.

[TpuBOIUTH IPUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U JKU3HH,
pacmo3HaBaTh MPOSBIICHNE 3aKOHOB T€OMETPUH B HICKYCCTBE.

[IpuMeHsSTh TMONMy4YECHHBIE 3HAHUS Ha TPAKTUKE: AHATU3UPOBATH pEalIbHBIC
CUTyalldd ¥ TIPUMEHSATh HU3YYCHHBIC TOHSATHUS B TPOIECCE TIOMCKA pPEIICHUs
MaTeMaTH4eCKH c(HOpPMyYITHMPOBAHHON MTPOOIEMBI, MOACINPOBATH PEAIbHBIE CHUTYAI[UH
Ha $S3bIKE TEOMETPHH, HCCIENOBAaTh MOCTPOCHHBIE MOJENUA C HCIOJIb30BaHUEM
reOMETPUUYECKUX MOHITHH M TeopeM, ammapaTa aireOpbl; pelaTh MPaKTHYECKHe
3aJlauM, CBA3aHHbIE C HAXOXKJICHIUEM I€OMETPUUECKHUX BEIHYUH.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

DJIEKTPOHHBIE
(undpossbie)

Ne

a JIOB 1 TEM eC Chbl
wn | PA3ACI0B HTE pecyp

NPOrpamMMmbl
Konrtpoubnbsie IIpakTnueckue

Beero padoTbl padoThI

BBeneunue B
CTEPEOMETPHUIO

10

HaumenoBanue KosamnuecTBo yacos o0pa3oBaTte/ibHbIE

[IpsiMbIe U TUIOCKOCTH
B IIPOCTPAHCTBE.

2 [TapamiensHOCTD 12 1
MPSIMBIX U
IIJIOCKOCTEMN

[lepneH qUKYISPHOCTD
3 MIPSIMBIX U 12
IIJIOCKOCTEMN
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Yrael Mmexny
4 IPSIMBIMU U 10 1
IIOCKOCTSIMU
5 MHoOTOrpaHHUKH 11 1
6 OO0BEMEI 9 1
MHOTOTPaHHUKOB
IToBTOpeHue:
7 CEUYCHUSI, PACCTOSTHHS 4 1
U YTJIBI
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOTPAMME
11 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
HanmenoBanme
Ne (uudpossbie)
w/n §33HCH0B U TEM Beero Kontposbubie IIpakTuueckue 0BpA30BATETBHBIE
porpamMmmsli padoThI padoThI pecypebi
1 Tena BpameHus 12
2 OO0BEMBI Tel 5 1
Bexkrops! u
3 KOOPJIMHATHI B 10 1
MIPOCTPAHCTBE
IToBTOpEHME,
o0o01Ienue,
4 1
CHCTEMAaTHU3alHs 7
3HAHUI
OBIIEE
KOJIMYECTBO 3 0
YACOB IIO 34
ITPOI'PAMME




16



		2023-08-31T14:57:16+0300
	Ананьева Ольга Александровна




