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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma yuebHoro kypca «I eomerpusi» 6a30BOro ypoBHsI AJis
oOyuarommmxcst 10 —11 knaccoB pa3zpaboraHa Ha ocHoBe DenepanbHOrO
roCy/IapCTBEHHOrO0  00pa3oBaTeNbHOTO  CTaHJapTa  CpPEAHEro  0OIIero
00pa3oBaHusl, C YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUM, MPEIbABIIEMbIX
K MaTeMaTU4eCKOMYy OOpa30BaHUIO, U TPAAMIIUN POCCUMCKOro 0Opa3oBaHMS.
Peanuzanus IPOrpamMMBl o0ecrieunBaeT OBJIAJICHHE KJTFOUYEBBIMU
KOMITETEHLIUSIMH, COCTABIISIOIIMMH OCHOBY JIJISI CAMOPAa3BUTHSI U HEMPEPBIBHOTO
oOpa3oBaHusl, LEJIOCTHOCTh OOIIEKYJIFTYpPHOTO, JUYHOCTHOTO U
MTO3HABATEJIBHOTO Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca TI€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusl 00YCJIOBJIEHA MPAKTUYECKON 3HAYMMOCTBIO METANPEAMETHBIX U
MPEAMETHBIX PE3yJIbTATOB O0YUYEHHUsI T€OMETPUM B HAIPaBJICHUHU JTUYHOCTHOTO
pa3BuTHs oOywaromuxcs, (opMUpoBaHUsS (PYHKIHOHAIBHOM MaTEeMaTUYECKON
IPaMOTHOCTH, W3Y4YeHHsI JpYrHMX Y4eOHbIX AucuuIiminiH. PasButne y
oOyyJarommxcsi MpaBUIbHBIX MPEACTABICHUN O CYUIHOCTH M MPOUCXOXKICHHUH
r€OMETPUYECKUX aOCTpaKLMii, COOTHOIICHHH pPEAJIbHOIO0 U HJICAJIBHOTO,
XapakTepe OTPAKECHUS MATEMAaTUYECKOW HAYKOM SBICHHM W IPOLIECCOB
peanbHOr0 MHpa, MECTE TEOMETPUU B CUCTEME HAYK M POJIU MATEMaTUUYECKOTO
MOJCIIMPOBAaHUS B HAy4YHOM T[IO3HAHMM W B NPAKTUKE CIOCOOCTBYET
(OpMHpPOBAaHMIO HAYYHOTO MHUPOBO33PEHUS YyYallMXCs, a TaKXe KayecTB
MBIIUIEHUS, HEOOXOAUMBIX JJIs aJaNTalliid B COBPEMEHHOM OOILIECTBE.

I'eomeTtpus siBNsieTCA ONHUM K3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHMs, TaK Kak OOECHeYMBAET BO3MOXKHOCTb HM3YYEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHOM HAlPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlornyeckoe MblIUIeHHE, (GOPMUPYEMOE MPU HM3YUYEHUH OO0YUaIOIIUMHUCS
MOHSITUMHBIX OCHOB TEOMETPUM U TIOCTPOSHUH LEMOYKH JIOTHYECKHUX
YTBEP)KICHUN B XOJIe PEIICHUS T€OMETPUUYECKUX 3ajad, YMEHHE BBIIBUTATh U
OMpPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS MPHU PEIICHUH 3a]ay
€CTECTBEHHO-HAYYHOT'0 IIMKJIA, B YACTHOCTHU U3 Kypca (DU3HUKHU.

YMeHHue OpueHTHPOBATHCSA B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb
BO BCEX 00JaCTIX AEITENbHOCTU yenoBeka. OpueHTalus 4elioBeKa BO BPEMEHU
U OPOCTPAHCTBE — HEOOXOIUMOE YCIIOBHE €r0 COLMAIBHOTO ObITHS, (opma
OTpPaXXEHUsSI OKPY’KAIOIIET0 MUPA, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOIO
npeoOpa3oBaHus JAeUcTBUTENbHOCTU. OmepUpoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUIbI YYEOHOW W TPYJOBOU NEATEIBLHOCTH,
ABJISIETCSI OOHUM M3 MPO(EeCCUOHATBHO BaXKHBIX KauyeCTB, MO3TOMY aKTyajbHa
3a7a4a (GOPMUPOBAHUSA Y OOYHAIOUIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHUJIHOCTH OOPAa3HOTO MBIIUJIEHUS! — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESTEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lenp ocBoeHust mporpaMmbl yueOHOTro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yuyeHusi — 00I11e00pa3oBaTeIbHOE W OOLIEKYJIbTYPHOE pa3BUTHE
oOyyaromxcst uyepe3 OOecleueHHe BO3MOXKHOCTH  NPUOOPETEHHS U
UCIIOJIb30BAHUS CHUCTEMATUYECKUX TEOMETPUUYECKUX 3HAHUM U JEUCTBUH,
cnenu(UUHbIX ~ T€OMETPUM, BO3MOXKHOCTH  YCHEIIHOTO  MPOJOJIKEHUS
oOpa3oBaHMsl MO CHEUUATBHOCTSIM, HE CBS3aHHBIM C  [PUKIATHBIM
UCIIOJIb30BaHUEM T€OMETPUHU.



[Iporpamma mo reoMerpuum Ha 0a30BOM YpPOBHE MpeIHAa3HA4YCHA ISl
oOyJarommxcsi CpeIHEW IIKOJbl, HE HCIHBITHIBABIIMX  3HAYUTEIBbHBIX
3aTpyAHEHU Ha YPOBHE OCHOBHOTO 00ImIero oOpasoBaHus. Takum oOpaszom,
oOyuJaromuecss Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIME MAaTeMaTUYECKUE
YMEHHUS, CBA3aHHBIC CO CHEIM(PUKON FeOMETPUH U HEOOXOAUMBIE ISl )KU3HU B
COBpeMEHHOM obOuiecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOXXHOCTb H3yYHTh
reoOMeTpHIo0 0oJiee TIIyOOKO, €ClIM B JAIbHEHUIIIEM BOSHHUKHET HEOOXOIUMOCTh B
reOMETPUUYECKUX 3HAHUSIX B MPO(ecCHOHATBHOM e TEIbHOCTH.

JlocTH)KE€HHE LIeJId OCBOEHHUs MPOrpaMMbl OOECHEYHMBAETCS PELICHHEM
COOTBETCTBYIOIIMX 3aaad. [IpuopuTeTHBIMM 3aJadyaMud OCBOEHHS Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISrOTCS:

e (opMmHpoBaHHE MPEJICTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOMU

KYJBTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAOIIUM MUPOM;

e (opMupoBaHuE NPEACTABICHUS O MHOTOIPAHHUKAX U TeJlaxX BPAILCHUS
KaK O BaXHEHMIIMX MAaTEeMAaTHUYECKHMX MOJIENAX, MO3BOJISIIOLIUX
ONKCHIBATH U U3y4YaTh Pa3HbIE SBJICHUS OKPYKAIOIIETO MUPA;

e (QopMupoBaHuEe yMEHHs pacliO3HaBaTh HAa YEpPTEXKaX, MOJEIAX U B
peasbHOM MHPE MHOTOTPAaHHHUKH U TeJla BpaIlleHUS;

e OBJIQJICHME METOAAMHM pEIICHHMs 3aJad Ha T[OCTPOCHHS  Ha
M300paKEHHSIX TPOCTPAHCTBEHHBIX (PUTYD;

e (QopMupoBaHuE YMEHHS ONEPUPOBATH OCHOBHBIMH MOHSATUSAMH O
MHOTOIPAaHHHMKAX M TeJaX BPALLEHUS U UX OCHOBHBIMU CBOICTBaMU;

e OBJIQJICHUE AQJITOPUTMAMH PEIHICHHS OCHOBHBIX THUIIOB  3ajady;
(opMHpOBaHHWE YMEHHUS TPOBOJUTH HECJOXKHBIE JIOKa3aTeJIbHbIE
pPacCy’XJIeHHs B XOJE PELIECHUs CTEPEOMETPUUYECKUX 3aJad M 3a7ad C
MPAKTUYECKUM COJEPIKAHHUEM;

e pa3BUTHE  UHTEIUIEKTYaJbHbIX M  TBOPYECKHUX  CHOCOOHOCTEM
oOyyJarouxcsi, IO3HABaTEIIbHOM aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUMN, KpUTUIHOCTH MBIIIUICHHUS,

e (¢opmupoBaHue  (PYHKIMOHAJIBHOW  TPaMOTHOCTH,  PEJICBAHTHOMU
F€OMETPUU: YMEHHE paClo3HaBaATh IMPOSIBICHUS T[E€OMETPHUUECKUX
MOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KMU3HEHHBIX
CUTYAlMSIX U MPU U3YYEHHUH JPYTUX YU4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEl M 3aKOHOMEpPHOCTEH, (POpMYyJIMpOBaTh WX Ha S3bIKE
F€OMETPUM M  CO3/1aBaTh TIE€OMETPUYECKHE MOJEIH, MPUMEHSTH
OCBOCHHBIH TE€OMETPUYECKUM ammapar Jid pPEelIeHHUs MPaKTUKO-
OpPUEHTHUPOBAHHBIX  3aJay, MHTEPIPETUPOBATH U  OIICHUBATH
MOJIyYeHHbIE PE3YJIbTATHI.

OTnAnuuTenbHOM 0COOCHHOCTHIO TPOrPAMMBI SIBIISIETCS BKIIIOUEHHUE B KypC
CTEPEOMETPUM B Hayalle €ro u3y4YeHWs 3aJad, pellaeMblX Ha YpOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONpeeIEHHbIM 00pa3oM OpraHu3oBaHHas paboTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTMYECKOTO M MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIMPYET MPOTEKaHUE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET
K JaJbHEUILIEMY U3YUYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCSA HATJISAIHO-KOHCTPYKTUBHOMY METOAY OOydeHwus,
TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEW OCHOBE YYBCTBEHHOCTH
NPEIMETHO-TIPAKTUYECKON  JeATEIbHOCTH. Pa3BUTHE  MPOCTPAHCTBEHHBIX
NPEICTAaBIICHUNA y Yy4allluXCs B Kypce CTEPEOMETPUU MPOBOAUTCS 32 CUET
pelieHusl 3aJady Ha CO3JaHue MPOCTPAHCTBEHHBIX O0pa3oB W 3ajJay Ha
onepupoBaHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. Co3naHue oOpasza MpOBOAUTCS



C OTIOPOM Ha HATJISATHOCTH, a OTIEPUPOBAHNE 00PA30M — B YCIIOBHSIX OTBICYCHUS
OT HArJIIHOCTU, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOHOTO COACPIKAHUSL.

OcHoBHBIE cozaepkaTenabHble JTuHUM Kypca «l'eomerpum» B 10-11
Kinaccax: « MHororpaHHukn», «IIpsiMble U INIOCKOCTH B IPOCTPaHCTBEY, «Tena
BpaieHus», «BekTopel M KOOpIHMHATBI B mpocTpaHcTBe». DopMupoBaHue
JIOTUYECKUX YMEHUU pacrpeesieTcs He TOJIbKO MO COAEPKATEIbHBIM JIMHUSIM,
HO | 110 ToJjaM 0Oy4eHHS Ha YPOBHE CpeIHEro 001mero oopa3oBaHusl.

Conepxanne o0pa3oBaHMsI, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YJIbTATAM
OCBOEHHUs paboueld MporpaMMbl, paclpene€HHbBIM 0 ToJlaM OOyuYeHHs,
CTPYKTYPHUPOBAHO TaKUM o00pa3oM, 4YTOObI OBJAJACHHE T'€OMETPUUCCKUMH
MOHATHUSIMU U HABBIKAMHU OCYIIECTBIISIIOCH MOCJIEIOBATEIBHO U MTOCTYATEIBHO,
C COONIOACHWEM TMPHUHIIMIIA TPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHMS
BKJIIOYAJIUCh B OONIYI0O CHUCTEMY TE€OMETPUUECKHUX  MPECTaBICHUI
00yyYaromMXcsi, paciupsisi U yriayossis e€, o0pa3ysi MPOUYHbIE MHOKECTBEHHBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenune reomerpun orBoaures 2 yaca B Henento B 10 kimacce u 1 gac
B Henento B 11 kiacce, Bcero 3a aBa rojga oOydeHus - 102 ydeOHbIX yaca.



COILEPKAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TMOHATUSA CTEpeOMeTpuu. Touka, mnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTHYECKOM MOCTPOEHUH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

B3anmHOe pacnosniokeHHe NPsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajuieJbHble W CKpelmBaromuecs npsmele. IlapamienbHoCTh MPSAMBIX U
IUDIOCKOCTEW B IPOCTPAHCTBE: NApaJUICIbHBIE IpPsAMBIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSAMBIX; NAPAILIEIBHOCTh IPSIMOM U IJIOCKOCTH. YTJIBI C
COHANPABICHHBIMUA CTOPOHAMH; YroJl MEXAY MpPSAMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTP  IJIOCKOCTEW:  MApaJUIeNbHBIE  IUIOCKOCTH;  CBOWCTBA
napajuielbHbIX IUIOCKOCTe. Ilpocrelime mnpocTpaHCTBEHHbIE (QUIYpHl Ha
IJIOCKOCTH: TETpa’Ap, KyO, mapajuieNenume/]]; IOCTPOEHUE CEUEHHI.

[lepneHANKYISIPHOCT MPSAMOM M TUIOCKOCTHU: MEPIEHAUKYIISIPHBIE TPSIMbIE
B IIPOCTPAHCTBE, MpAMbIE NapaJlIeNIbHbIE U MEPHNEHIUKYISIPHbIE K TIOCKOCTH,
MPU3HAK TNEPHEHANKYISIPHOCTH MPSAMON W IJIOCKOCTH, TeopeMa O MpsSMOM
MIEPIICHIUKYJISIPHON TJIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YOI MEXKIY NPSIMOHN U
IUIOCKOCTBIO; JABYIPaHHBIA yIrOJI, JMHEWHBIA Yrojd JABYIPAHHOIO yrIJa.
[lepneHauKyIslp W HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO IUIOCKOCTH,
pacCTOsIHUE OT MPSAMOM A0 IUIOCKOCTH, MPOEKUUS (PUTYphl HA IIOCKOCTb.
[lepneHAMKYISIPHOCTh IUIOCKOCTEH: TPH3HAK MEPHEHAUKYISIPHOCTH JIBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHOrorpaHHUKHU

[loHsiTME MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA,
BBINYKJbIE W HEBBIMYKJIBIE MHOTOIPAHHHUKHW; pa3BEPTKA MHOTOIPAHHUKA.
[Ipusma: n-yronbHas mnOpu3Ma; TPaHU W OCHOBAHUS NPHU3MBbI; NOpsMas |
HaKJIOHHAas  MNpuU3Mbl; OOKOBasg M  TMOJHAs  MOBEPXHOCTb  IMPHU3MBI.
[Tapannenenunien, nTPAMOYTOJIbHBIA MapAJUICICNIUIE W €ro CBOMCTBA.
[Iupamuga: N-yroiapHas nupamuja, rpaHd U OCHOBAaHME NMUpPaMUIbl; OOKOBas U
MOJIHASI TOBEPXHOCTh MUPAaMUJbI, MpaBUIIbHAA W YyCEUYEHHAs MNHUpPaAMUJA.
DOneMeHThl Tpu3Mbl U OUpamuabl. [lpaBUiibHbIE MHOTOTPaHHUKHW: TOHSITHE
MPaBUJILHOTO MHOTOTPaHHUKA; MpaBWIbHAS MPU3Ma W MpPaBUIIbHAS MUpaMUAa;
MpaBuibHAs TpEyrojibHas MNHUpaMUa W NOPaBWIbHBIA  TEeTpasap; Kyo.
[IpeacraBinenre O MpPaBUIBHBIX MHOTOTPAHHUKAaX: OKTa’Ap, MOACKa’aAp U
ukocasap. CeueHus NpU3Mbl U TUPAMUJIBI.

CummeTpust B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIILHO TOYKH, TPSIMO,
IUIOCKOCTU. OJJEMEHThl CHMMETPUUM B NHUPAMHUAAX, M[apajulesienuenax,
NPaBUJIbLHBIX MHOTOIPAHHUKAX.

Bbluucnenue 5371€MEHTOB MHOTOIPAHHHMKOB: pEOpa, AMAroHai M, YIJIbL.
[Inomans OGOKOBOI MOBEPXHOCTH M TMOJHOW IMOBEPXHOCTU MPSMON HPHU3MBI,
IUIOLIAAb OCHOBAaHUW, TeopemMa O OOKOBOM IMOBEPXHOCTH MPSMON MPU3MBI.
[Inomans OOKOBOW MOBEPXHOCTH U TMOBEPXHOCTH MPABWIBHOW MHPAMMUIBI,
TeopemMa O IUIoNaAn yceuéHHoW mnupamuabl. [lonsartue o6 oOnéme. OOBEM
OUpaMUIbl, TIPU3MBI.

[Tono6nsie Tena B mpocTpaHcTBEe. COOTHOIICHUS MEXKIY IUIOMAAsIMU
MOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEJl.



11 KITACC

Tena Bpamenus

Hunuuaapuyueckass  MOBEPXHOCTb,  OOpasylolue  WJIAHIPUYECKOU
ITOBEPXHOCTH, OCh LMJIMHIAPUYECKOW MNOBEPXHOCTH. l{MiauHAp: OCHOBaHUS M
OOKOBasi TIOBEPXHOCTh, OOpasylomas W OCh; IUIOMAAh, OOKOBOM W TOJHOU
MTOBEPXHOCTH.

KoHnueckast noBepXHOCTb, 00pa3yomue KOHNYECKOH MOBEPXHOCTH, OCh U
BEpUIMHA KOHHMYECKOW TNOBEpXHOCTH. KOHyC: OCHOBaHME M BepIIMHA,
oOpa3yromias U 0OChb; IUIONAAhr OOKOBOM M TMOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yIolIie U BHICOTA; OCHOBAaHUS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: 1meHTp, paanyc, TuaMeTp; IJIOMalb TTOBEPXHOCTH C(HEpPHI.
B3auMHoe pacnosnoxenue chepbl M IJIOCKOCTH; KacaTelabHas IUIOCKOCTh K
cthepe; miomaas chepsl.

N300paxkeHre Ten BpallleHWs Ha IUIOCKOCTU. Pa3BépTka umuimuHapa u
KOHYyca.

KoMmOvHanuu Ten BpallleHHWs M MHOTOTPaHHUKOB. MHOrOrpaHHUK,
ONMMCaHHBIA OKOJIO cdepbl; cdepa, BOUMCAHHAS B MHOTOIPAHHUK, WUIIU TEJIO
BpalICHUSI.

[Tonsatue 06 oOnéMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00
00bEME MPSIMOYTOJBHOTO Tapaienenunena W cieactBusi u3z He€. OO0béM
HUAJIMHIpa, KoHyca. O0BEM 11apa u miomaab cepsol.

[TogoOHbie Tena B mpocTpaHcTBe. COOTHOWIEHHS MEXAY IUIOMIAASIMU
MOBEPXHOCTEN, 00BEMAMU MOJOOHBIX TEN.

Ceuennsa nwivMHApa (MApauieNbHO U MEPHEHAMKYISIPHO OCH), CEYEHUs
KOHyca (MapajuieIbHOE OCHOBAHUIO M MPOXOASAIIEe Yepe3 BEPIIUHY), CEUCHUS
miapa.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

BekTtop Ha miockoctd U B mpocTpaHcTBe. Clio)K€HUE W BBIYMTAHHE
BEKTOPOB. YMHOKEHHE BEKTOpAa Ha 4YHCIO. Pa3loxkeHne BEKTOpa IO TPEM
HEKOMIUIaHApHbIM BekTopaM. [IpaBuno mnapamuenenunena. Pemenwue 3anad,
CBSI3aHHBIX C NMPUMEHEHUEM TpPaBWJ JIEUCTBUM ¢ BekTopamu. [IpsMoyrosbHas
cuctemMa KoopauHaT B mpocTtpaHcTBe. KoopnmuHatel Bektopa. IIpocreiimme
3a/layd B KOOpJMHATax. YTOoJl MEXIy BekTopaMu. CKalsipHOE MPOU3BEICHUE
BEKTOpPOB.  BblunclieHHEe yIJIOB MEXIy NpsIMBIMH U IUJIOCKOCTSIMHU.
KoopinHAaTHO-BEKTOPHBIM METOJ NpH PpELIEHUH TEOMETPUYECKUX 3ajad.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yJbTaThl OCBOSHUS MPOrpaMMbl Y4eOHOTO TIpeaMeTa
«MaTteMaTHka» XapakTepU3yIOTCs:

I'paxxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3ZHWIMH  OOYYaroIIerocss Kak
AKTUBHOT'O W OTBETCTBEHHOI'O 4WI€HA POCCUICKOTO 00IECTBA, MPEACTaBICHUEM
0 MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYD,
ABJICHUM, NPOUEAYp TpakJaHCKOro oOmecTBa (BBIOOpPHI, OMNPOCHI W TP.),
YMEHHEM B3aWMOJICCTBOBATH C COIIMATBbHBIMU UHCTUTYTAMU B COOTBETCTBUHU C
uxX (QYHKIUSIMHA U HA3HAUYCHHUEM.

ITaTpuoTHyeckoe BOCIIUTAHUE:

chopMHPOBAHHOCTBIO  POCCHHCKOM  TPaXTAHCKOM  HMACHTHYHOCTH,
YBa)XEHHUS K MPOIIJIOMY M HACTOSIIEMY POCCUMCKOM MAaTEeMaTUKHU, IIEHHOCTHBIM
OTHOIIICHHEM K JOCTHKCHHUSIM POCCUMCKUX MAaTE€MaTHKOB U POCCHUMCKON
MaTEMaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX JOCTHKEHHH B APYTUX
HayKax, TeXHOJIOTUAX, chepax SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, STHUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JIOCTUKEHUM HAyKH W
JEATEeIbHOCThIO YUE€HOr0; OCO3HAaHUEM JIMYHOTO BKJaJa B TOCTPOCHHE
YCTOWYUBOTO OYYIIETO.

JcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MUPY, BKJIFOYAsi ICTETUKY MaTeMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, peleHnu, paccy IEHUN;
BOCIIPUMMYHBOCTBIO K MATEMaTUYECKUM acCIleKTaM pAa3jIu4HbIX BHJIOB
UCKYCCTBA.

du3znyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHUS NPHUMEHITh MaTeMaTHYECKUE 3HAaHUSA B
HMHTEpecax 3JI0pOBOTO U 0Oe30macHoro ooOpa3a KU3HH, OTBETCTBEHHOTO
OTHOLIEHUSI K CBOEMY 3/I0pPOBBIO (3J0pOBOE MUTAaHHUE, COATTAHCHUPOBAHHBIM
PEXKUM 3aHITHI U OTIBIXA, PEryJsipHas pU3nYecKasi akTUBHOCTD); (PU3NYECKOTO
COBEPILIEHCTBOBAHMS, npu 3AHITHIX CHIOPTUBHO-03/J0POBUTEIHHOM
NEeSATEIbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCOBHAHHEM LIEHHOCTH TPYJIOJI00US; HHTEPECOM K
paznuuyHbiM  chepaM  TpodecCHOHaTbHON  AESTENbHOCTH, CBS3aHHBIM C
MaTEMaTUKOW M €€ MPUJIOKEHUSIMH, YMEHUEM COBEPILATh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccun M peasu3oBBIBaTh COOCTBEHHBIE >KU3HEHHbBIC IUIAHBI,
FOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHUIO Ha MPOTSHKEHUU BCEH >KM3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEILICHUU MPAKTUYECKUX 3aJ1a4 MaTeMaTH4YEeCKON HalpaBJIEHHOCTH.

JKOJIOruYeCKoe BOCIIMTAHHE:

c(OpPMHUPOBAHHOCTHIO IKOJIOTMYECKON KyJNbTYphl, TOHUMAHUEM BIIUSHUS
COLIMAIBHO-D)KOHOMHYECKUX  MPOLIECCOB HAa  COCTOSIHME MPUPOJHON H
COLIMAJIBHOM CpeJlbl, OCO3HAHHEM TIJ00adbHOTO XapakTepa HKOJIOTHYECKUX
npoOJjieM; OpHEHTalMel Ha TMPUMEHEHHWE MaTEeMaTHUUYEeCKUX 3HAHUU IS



pelIeHus 3a1a4 B 00JIaCTH OKPYIKAIOIIECH Cpe/bl, MIaHUPOBAHUS MOCTYIKOB U
OLICHKH UX BO3MOXHBIX ITOCIEACTBAN I OKPYKAIOIIEW CPEJIbI.

LleHHOCTH HAYYHOI'O IO3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHU, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKM M OOILIECTBEHHOW MPaKTUKH,
MOHMMAaHUEM MaTEMaTHYECKOW HAyKH Kak cepbl YeTOBEUYECKON IeTEIbHOCTH,
ATAINoOB €€ Pa3sBUTHUS U 3HAYMMOCTH I PA3BUTHSA LUBWIN3ALWU; OBJIAJCHUEM
A3BIKOM MAaTEMaTUKH M MAaTEeMaTHYE€CKOW KyJIbTYpOWd Kak CPEACTBOM MO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBIISITH IPOEKTHYIO M HCCIEIOBATENbCKYIO
NEeATENbHOCTh UHNBHUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yabTaThl OCBOSHHUS MPOTPAMMBI yIeOHOTO TTpeaMeETa
«MaremaTuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
OelicmeUsMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMU.

1)  Vuueepcanvuvie no3nasamenvhnvle Oeticmeus, 0becneuudarom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECco8 o0dyuanwuxcsi (oceoeHue
Memo0o08  NO3HAHUA — OKPYHCAoWjeeo0  Mupda, NnpumMeHeHue  J102UYEeCKUX,
ucciedo8amenbCcKux onepayuil, ymeHuu pabomams ¢ ungopmayueti).

Ba3oBble jiornyeckue aeiicTBUA:

e BBISIBISITH 5 XapaKTEepU30BaTh CYLIECTBEHHBIC MPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHATHUM, OTHOIICHUN MEXKY MOHSITHUSIMU;
bopMyIUpOBaTH ONPEAECTICHUS TOHSITHH; YCTaHABIINBATh

CYIIECTBEHHBIN MPU3HAK KJacCU(UKAIIMW, OCHOBAHUS ISl 0000IIEeHNUS
Y CpaBHEHUs, KPUTEPHUH MPOBOJAUMOTO AHAIN3A;

e BOCIPUHUMATH, (HOPMYJIUPOBaTH M MPEOOPA30OBHIBATH CYXKJICHHUS:
YTBEPAMUTENIbHbIE U OTpULATENbHbIC, €AMHUYHBIC, YaCTHbIE U OOIINE;
YCJIOBHBIE;

e BBIBISTH MAaTeMaTHUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MpPOTUBOpPEYHsT B (paKTaX, NAHHBIX, HAOIIOJACHUSX U YTBEPKICHHUSX;
npeasiaraTh ~ KpUTEPUU  JJIs  BBISIBICHHMS  3aKOHOMEpPHOCTEH U
MIPOTUBOPEYMH;

e JIeJaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTHBHBIX W
MHJYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHI 0 aHAJIOTUH;

e TMPOBOJAUTH  CAaMOCTOSITEIBHO  JIOKAa3aTelIbCTBA  MATEMAaTUUYECKUX
yTBEpXKJIEeHUW  (IpsiMble W OT  MPOTHUBHOTO),  BBICTpauBaTh
apryMeHTaIuIo, OPUBOJUTH  TNPUMEPl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BBIBOJBL;

e BbIOMpaTh cHOCOO perieHus: yueOHOW 3aiayu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BbIOMpATh HaubOojee MOAXOAAIMA ¢ y4éToM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebckme 1eiicTBUS:

e HCMOJB30BATh BOMNPOCHI KAaK  HCCIEAOBATEIbCKUNA  HHCTPYMEHT
no3HaHus; (GOpPMYIUPOBATh BOMPOCH], (PUKCUPYIOIIKUE MPOTUBOPEUUE,
npo0ieMy, yCTaHaBIMBATh UCKOMOE U IaHHOE, ((OPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJAUTH  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  IKCIIEPUMEHT,
UCCJIEIOBAHUE M0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro



00bEKTa, SBICHUS, IPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKITY
00bEKTaMH, SIBICHUAMHU, IPOLIECCAMU;

CaMOCTOATENbHO  (popMyIHpoBaTh  OOOOIIEHUS ¥  BHIBOABI  I10
pe3ysbTaTtaM MPOBENEHHOTO HAOJIOIEHUS, MCCIEeIOBAaHUS, OIICHUBATDH
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0O00OIICHUI;
MPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE IMPOIECCA, a TAKKE BBIIBUTATh
MPENOJIOKEHUS O €TO Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nuHpopmanueii:

BBISIBJIATH 1e(PULINUTHI HH(DOPMALIMU, JAHHBIX, HEOOXOIUMBIX JJIsl OTBETA
Ha BOIIPOC U ISl PELICHUS 3a/1a4K;

BbIOMpaTh MH(OPMALIMIO W3 HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
AHAJIM3UPOBATh, CHUCTEMAaTU3UPOBATh 151 MHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3IMYHBIX BUIOB U (POPM MIPEICTABICHHUS,
CTPYKTYpPUpPOBAaTh HH(POpPMALMIO, MPEACTABIATH €€ B Pa3IMYHBIX
(dopmMax, MILTIOCTPUPOBATH TpaUUECKH;

OLICHMBATh  HAA&KHOCTh  MHPOPMALMU IO  CaMOCTOSITEIBHO
c(hOpMYJTUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHbIE Oelicmeus, 0becnedusaiom
choOpMUPOBAHHOCIb COYUAILHBIX HABLIKOG 00YUAOUUXCSL.
Oo0menue:

BOCIIPUHUMATh M (OPMYJMPOBATh CYXACHHS B COOTBETCTBHUU C
YCIOBHSIMU M LENSIMU OOUIEHUS; SICHO, TOYHO, IPAMOTHO BBIPAXKATh
CBOI0O TOYKY 3pE€HHS B YCTHbIX M NHUCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS TI0 XOJy PELICHHs 3a/aud, KOMMEHTHUPOBATH MOJYYEHHBIN
pe3yJIbTarT;

B XOJ€ OOCYKIEHMs 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYyKIaeMou
TEMbI, TPOOJIEMBI, peIIAEMOM 3a/au, BbICKa3bIBATh UJEH, HALICTICHHbIC
Ha TOWUCK pEUIEHMS; COIMOCTAaBISATh CBOM CYXICHHUS C CYXKICHUSIMU
IPYrUX YYaCTHUKOB JIHMAJIOTa, OOHApYXUBATh pa3IMuUM€ U CXOACTBO
MO3ULIUNA; B KOPpeKTHOU (opme (GopMynupoBaTh pa3HOTIacHs, CBOU
BO3PAXKEHUS;

MPEACTABIATh  pE3yJbTaThl  pEUIEHUs  3aJayd, dSKCIEpPUMEHTa,
UCCJIEIOBaHMs, TMPOEKTa; CaMOCTOSATENbHO  BbBIOMpaTh  (opmar
BBICTYIUIEHUST C Y4€TOM 3aJad TMpe3eHTalud M OCOOEHHOCTEU
ayJIUTOPHH.

CorpyaHuvecTBo:

3)

MOHUMAaTh M  UCIHOJIb30BaTh  IpPEUMyIIecTBA  KOMAaHJIHOH U
UHAMBUIYAIbHOM paOOThl MPU PELICHUU y4eOHBIX 3a/1ay; MPUHUMATh
Heldb COBMECTHOM  JI€SITENIbHOCTH, IUIAHUPOBATh  OPraHU3AIUI0
COBMECTHOM paboThl, pachpenensiTh BUAbI padOT, JOTOBAPUBATHCA,
o0CyXJaTh Tmpolecc U pe3yabTaT paboThl; 00001aTh MHEHUS
HECKOJIbKUX JIFOJCH;
y4acTBOBaTh B TPYNINOBBIX (opmax paboTel (0OCykaeHus, OOMeH
MHEHUH, «MO3rOBBI€ IITYPMbDY M WHBIE); BBINOJHATH CBOI YacCTh
paboThl M KOOPAMHUPOBATH CBOM JACUCTBUS C JPYTMMHU YICHAMH
KOMaH/Ibl; OLIEHMBATh KAue€CTBO CBOEro BKJIaJa B OOLIMN MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMOIEHCTBHSI.
Yuueepcanonvie  pecynamuenvie  Oeticmsus,  obecneyugarom

Gdopmuposarue cMblCLO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:



e COCTaBJIAATH IUJIaH, AJITOPUTM PEILICHUS 3a7a4u, BHIOMPATH CIIOCO0
pelIeHus ¢ y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI

pelieHui ¢ y4éToM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

e BIJIQJICTh HaBBIKAMHM TO3HABAaTEIbHOM pediieKcuM Kak OCO3HaHUS
COBEpIIAaeMbIX  JIEUCTBUI W  MBICIUTEIBHBIX  MPOIECCOB,  HX
pe3yibTaToOB; BIAAETh CHOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS
mpoliecca U pe3ysibTara pelieHus MaTeMaTHYeCKOH 3a1auu;

e TMPEABUIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IMPU PEIICHUU
3a/layd, BHOCHUTH KOPPEKTHUBBI B JESATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJCHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICGHMBATh COOTBETCTBHE pe3yJibTaTa LETU U YCIOBHUSIM, OOBACHSTH
NPUYUHBI JOCTHKEHUS UM HEIOCTUKEHHUS PE3YIbTATOB JE€ATEIIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBath MOHATHIMHE: TOYKA, IPSAMasi, INTOCKOCTb.

[TpuMeHsITh aKCHOMBI CTEPEOMETPUH U CIICACTBHS U3 HHUX MPU PEIICHUU
TCOMETPHUYCSCKUX 3a/1a4.

OnepupoBaTh MOHATHAMH: TAPAUICIBHOCTE W TEPIEHAUKYJISIPHOCTH
MPSMBIX U IUIOCKOCTEM.

KrnaccudumupoBaTs B3aMMHOE PAaCIOJIOKEHUE TMPSAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTRBE.

OmnepupoBath MOHATHSIMH: IBYTPaHHBIA YTroJl, TPaHU JBYTPAHHOTO YTJIa,
pedpo ABYTpAaHHOTO yTiia; TUHCHHBIN yTOJI IBYTPaHHOTO yTJia; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATHSAMH: MHOTOTPAHHUK, BBITYKJIBIH M HEBBITYKIIBINA
MHOTOTPaHHHK, 3JICMEHTHI MHOTOIPaHHUKA, TTPABHIILHBI MHOTOTpaHHUK.

Pacrio3naBaTh OCHOBHBIC BHIIbI MHOTOIPDAaHHUKOB (TIpaMuia; MPU3MA,
PSIMOYTOJIbHBIN MapajuieNienure, Kyo).

KnaccupumumpoBaTe  MHOTOTPaHHHMKH,  BBIOMpAas  OCHOBaHUSA  JUIA
KJacCupUKanuy (BBIMYKJIBIC W HEBBIMYKJIBIE MHOTOTPAaHHHWKH; IPaBUIHHBIC
MHOTOTPaHHHKH; TIPSIMbIC ¥ HAKIIOHHBIC TIPU3MBI, ITAPAJIICIICITAIICIIBI ).

OnepupoBatb TTOHSITHSIMH CeKyIIast TIOCKOCT, ceueHue
MHOTOTPaHHHKOB.

OOBSCHATH IPUHIIUAIIBI IIOCTPOSHUS CEUSHUH, HCITOJIB3YST METO/T CJICIOB.

CTpouTh CEYECHHS MHOTOTPAHHHKOB METOJOM CJICJIOB, BBITIOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PHCYHKOB MPOCTHIX OOBEMHBIX (UTYD: BUJ
CBEpXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXOXKJIEHUE TCOMETPHUYSCKUX BEJIHYMH IO 0Opasiam
WM JITOPUTMaM, TIPUMEHSISI H3BECTHBIC aHATUTHYCCKHE METOBI IPU PEIICHUN
CTaHIAPTHBIX MaTEeMAaTHYECKUX 3aJad Ha BBIYUCIICHUE PACCTOSHUN MEXIy
JIBYMsI TOYKAMH, OT TOYKHA JO MPSMOM, OT TOYKH JIO IUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMHU.



Pematp 3amaun Ha HaXOXXJEHUE TEOMETPUUYECKUX BEIMYMH MO 0oOpasiam
WJIM aJropuTMaM, MPUMEHSI U3BECTHbIE AaHAIUTUYECKHE METO/IbI IIPU PELICHUU
CTaHAAPTHBIX MAaTeMAaTHYECKUMX 337a4 Ha BBIYUCICHHE YIJIOB MEXKIY
CKPEUIMBAIOIIUMHUCS MPSAMBIMHA, MEXIY MPSAMOM U IUIOCKOCTBIO, MEX]y
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M IUIOMIAAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB
(npusma, mUpamuaa) ¢ MpPUMEHEHUEM (OPMYJI; BBIYUCIATH COOTHOIICHHS
MEX/1y TUIOIIAIMU TIOBEPXHOCTEH, 00bEMaMU TTOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh NOHATHSAMHU: CUMMETPHUSI B MPOCTPAHCTBE; LIEHTP, OCh U
IJIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatb, mTpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax
U PUCYHKaX.

[IpumeHnsaTh reomeTpuyeckue (PaKThl JUIsl PELIEHUSI CTEPEOMETPUUECKUX
3aa4, MPEANOoJaraloliuX HECKOJBKO IIAaroB pEUIeHMs, €CIU  YCJIOBHUSA
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

[IpuMensaTs mpocTEWIIME MPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUYECKHX 3a]1ay.

[IpuBoaUTH MpPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
’KU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB F'€OMETPUHU B HUCKYCCTBE.

[IpuMeHATh MOyYeHHbIE 3HAHUS Ha MPAKTHKE: aHAIU3UPOBATh peajbHbIC
CUTYallMM W NPUMEHSTh M3YYECHHBIC MOHATHUS B IMPOLECCE NMOMCKA PEIICHHS
MaTeMaTU4YeCKH C()OPMYIHPOBAHHON MPOOJIEMBI, MOJEIHPOBATH pPEAbHbBIE
CUTyallUM Ha S3bIKE€ TE€OMETPUM, HCCIEA0BATh IOCTPOEHHBIE MOJEIU C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHI M TEOopeM, amnmapara anreOpsl;
pemiaTh MPakTUYECKHE 3a/layd, CBSI3aHHBIE C HAXOXACHUEM TIE€OMETPUYECKHX
BEJIUYMH.

11 KUIACC

OnepupoBarh MOHATUAMM: IMIIMHIPUYECKAss MOBEPXHOCTh, 00pa3yrolue
UWJIUHAPUYECKON  MOBEPXHOCTH;, UWIMHAP; KOHUYECKas MOBEPXHOCTD,
oOpa3yrolre KOHHYECKOM MOBEPXHOCTH, KOHYC; cpepruyeckasi IOBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KinaccudunupopaTh B3auMHOE paciosioxkeHue chepbl U MIOCKOCTH.

OneprpoBaTh MNOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA,
BBICOTA CETMEHTa; INAPOBOWM CJIOM, OCHOBAaHME IIAPOBOTO CJIOS, BBICOTA
[IAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Beruucnare o0OBEMBI W TUJIOMIAIM  TOBEPXHOCTEW TeNl  BpalleHus,
r€OMETPUUYECKUX TeJl C TpUMeHEeHUuEM Hopmy.

OnepupoBarh MOHATUSMU: MHOTOIPAaHHUK, BIHUCaHHBIA B cdepy u
ONMMCaHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalllCHMUS.

Brrauciats COOTHOIIEHUS MEXKAY TIOMIAAsIMU MOBEPXHOCTEN U 00bEMaMuU
IIOJOOHBIX TEI.

N3o00paxars m3yuyaemble (UTYpbl OT PYKM M C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATh  (BBIHOCHBIE) TIJIOCKHME YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHHUSI TeJl BpallleHUSI.



W3Bnekatb, MHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh WHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax
U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpImonmHATE NEHUCTBUSA CIIOKEHUS BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHOXXEHHSI BEKTOpa Ha 4YHUCIO, OOBACHATb, KAaKMMH CBONCTBaMH OHH
o0nanaror.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBarh MNOHATHAMHU: JEKAPTOBbI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAHMHATBHI BEKTOPA, YroOJ
MEKJy BEKTOPaMH, CKAIPHOE NPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE H
KOMIUTAHAPHBIE BEKTOPHI.

HaxomuTe cyMMy BEKTOPOB M IIPOM3BEACHUE BEKTOpPAa HA YHUCIO, YIOJI
MEKly BEKTOpPaMH, CKaJIsIPHOE NMPOU3BEICHUE, PACKIIAAbIBATh BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsATh reoMeTpuyeckue (PAKThl JUIsl PELIEHUsI CTEPEOMETPUUECKUX
3a1a4, IMPEANOJIATAOIIMX HECKOJBKO IIaroB pPEHIEHUs, €CIU  YCIIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

Pemars npocreiimme reoMeTpuYecKue 3a4a4i Ha MPUMEHEHNUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOIICHHW U
HaxXOX/JIEHUE TEOMETPUYECKHX BEJIIMYMH M0 o00pa3lamM WM ajdropurMmam,
IIPUMEHSS U3BECTHBIE METOJBI IPU PEUICHUH CTAHAAPTHBIX MATEMAaTHYECKUX
3az1ay.

[IpuMeHsaTh mpoCTEWIIME MPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 33/1a4.

[IprBoanUTH TIpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U
YKW3HU, PACTIO3HABATh IPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMy4YEHHBIE 3HAHUS HA MPAKTUKE: AaHATU3UPOBATH PEAJIbHbBIC
CUTyallud W NPUMEHATh U3YYEHHBIEC IOHATHS B IPOLECCE MOWCKA PELICHUS
MaTeMaTUYeCcKu C(HOPMYIUPOBAHHON MPOOJIEMBbI, MOJEIMPOBATH pPEAIbHbBIE
CUTyallud Ha S3bIKE TE€OMETPHUH, HCCIENOBATH ITOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHITHI M TeopeM, ammapara anreOphl;
pemarh NpakTUYECKUE 3a/1add, CBA3AHHBIE C HAXOXKIECHUEM TI'€OMETPUYECKHUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
No KoanuecTBo 4acoB
HaumenoBanue pasaesioB DJIeKTpPOHHbIe (LM (ppOBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
H TeM IPOrpamMMbl Bcero o0pazoBaTe/bHbIE PECypPChl
n padoThI padoThI
bubmnoreka IIOK
L Brezettite B crepeoMeTpHIo 10 https://m.edsoo.ru/1c209e37
[Ipsimble ¥ TIOCKOCTH B
5 MPOCTPAHCTBE. 12 1 bubmuorexa [IOK
[TapanneasHOCTh NPSIMBIX U https://m.edso00.ru/1c209e37
IIJIOCKOCTEN
3 [lepneH qUKyIAPHOCTD 12 bubmuoreka [IOK
MPSAMBIX U IJIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYrubl MeXAy NPSMBIMU U 10 1 bubmuoreka [JOK
IIOCKOCTSIMU https://m.edso00.ru/1c209e37
bu6anoreka LIOK
> Muororpariici 1 . https://m.edsoo.ru/1c209e37
N but6mmoreka [IOK
6 06
DEMBL MHOTOTPAHHMKOB d 1 https://m.edsoo.ru/1c209e37
7 [loBTOpEHME: ceueHus, 4 1 bubmuorexa [JOK
PacCTOSIHUSA U YTJIbI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO 68 5 0
YACOB II0 ITPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

HaumMeHoBaHme KoanuectBo yacos
Ne DJIeKTPOHHbIe (LM (pPOBbIE)
Pa3iejioB U TeEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
nporpamMmbl padoThI padoThI
bubnnoreka IIOK
1 Tema ppateris 12 https://m.edsoo.ru/1c209e37
. bu6mmoteka [IOK
2 06
PEMBLTER > 1 https://m.edsoo.ru/1c209e37
BekTops! n
3 P — 10 1 bubmuorexa [JOK
P https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
[ToBTOpEHME,

4 00001IeHHE, 7 1 bu6nuoreka [IOK
cucTeMaTHu3alusl https://m.edsoo.ru/1c209e37
3HAHUU

OBUIEE KOJIMYECTBO
YACOB IIO 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJTACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

[ara usydyenus

OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA, IPAMas,
IJIOCKOCTh, MpocTpaHcTBO. [IpaBuna nzoOpaxenus Ha
PUCYHKaX: N300paKeHUsl MJI0CKOCTEH, MapalIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

02.09.2024

IlonsTus: MEpCCCKaAromureCs MmI0CKOCTH,
InepeceKaromumecs npsamMas U rnji0CKOCTb

04.09.2024

IlonsTus: MEpCCCKaAromureCs MmI0CKOCTH,
InepeCceKaromumecs npsamas u 1mioCKOCTb

09.09.2024

3HAaKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHe
MHOT'OI'PaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexax

11.09.2024

HauanbHble cBefieHUs 0 KyOe U upaMu/ie, X pa3BEPTKU
u MoJzienu. CeueHnst MHOTOIPaHHUKOB

16.09.2024

HauanbpHbie cBeieHUs 0 KyOe U mupaMujie, UX pa3BEPTKU
u Mojienu. CeueHns: MHOTOIPaHHUKOB

18.09.2024

[TonsiTre 06 akCMOMaTUYECKOM TOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUU U CIIEICTBHS U3
HUX

23.09.2024

[TonsiTre 06 akCHOMaTUYECKOM IOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUU U CIIEICTBHS U3
HHX

25.09.2024




[TonsTHe 06 aKCMOMaTUYECKOM IIOCTPOEHUU

9 CTEPEOMETPHUU: AKCUOMbBI CTEPEOMETPHUU U CIICICTBUS U3 1 30.09.2024
HUX
[TonaTne 06 aKCHOMAaTHYECKOM ITOCTPOCHUH
10 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 1 02.10.2024
HUX
B3anmMHOe pacronokeHue IpsMbIX B IPOCTPAHCTBE:
11 IepeceKaroIIrecs, NapauieIbHble U CKPELMBAIOLIUECS 1 07.10.2024
psIMbIe
[TapannenbHOCTB MPSIMBIX U TIOCKOCTEH B
12 IIPOCTPAHCTBE: Mapalie/IbHbIE MIPSIMbIE B IPOCTPAHCTBE; 1 09.10.2024
MAapaAIIEIBHOCTD TPEX MPSAMBIX
13 [TapannenbHOCTh NPSMBIX U HHOCKOCTeﬁv B 1 14.10.2024
npoctpancTBe: [lapannensHOCTh MPSMOIA U TNIOCKOCTH
14 VYTIIBl ¢ COHANpPaBIEHHBIMU CTOPOHAMU 1 16.10.2024
15 VYroa Mexay NpsSMbIMU B TIPOCTPAHCTBE 1 21.10.2024
16 Yron Mexay npsiMbIMU B IPOCTPAaHCTBE 1 23.10.2024
17 [TapannenpHOCTh MIOCKOCTEN: NapasuieIbHbIE INIOCKOCTH 1 06.11.2024
18 CBoiicTBa MapauIeIbHBIX TIOCKOCTEH 1 11.11.2024
19 [Ipocreiinme npocTpaHCTBEHHBIE (PUTYPHI Ha MIIOCKOCTH: 1 13.11.2024
TeTpa’ap, KyO, mapasuiesieruIe T
20 ITocTpoenue ceueHmit 18.11.2024
21 [TocTpoenwne ceuenuit 1 20.11.2024
99 KonTponbhas padota no teme "lIpsiMble 1 MII0CKOCTH B 1 95.11.2024

npocTtpaHcTBe. [lapamienbHOCTh TPSAMBIX U TIJIOCKOCTEH"




IlepneHUKyIAPHOCTD NPSIMOM U IVIOCKOCTH:

23 1 27.11.2024
NEPIICHAUKYIJISIPHBIC TIPSMbIE B IIPOCTPAHCTBE

24 [IpsiMble mapanienbHbIe U EPICHINKYIISPHBIC K 1 02.12.2024
TUIOCKOCTH

o5 [Ipsimble napasuienbHbIe U NEPIICHINKYIIPHBIE K 1 04.12.2024
IJIOCKOCTH

26 [Tpu3Hak neprneHIuKyISIPHOCTH MPSIMON U TIOCKOCTH 1 09.12.2024

27 [Ipu3Hak neprneHIuKyISIpHOCTH MPSIMON U TIOCKOCTH 1 11.12.2024

28 Teopema o npsAMoil epreHANKYISIPHON TUIOCKOCTH 1 16.12.2024

29 Teopema o npsAMOil mepreHANKYISIPHON TUIOCKOCTH 1 18.12.2024

30 Teopema o mpsMO# EPIICHAUKYIIPHON TUIOCKOCTH 1 23.12.2024

31 [lepnieHIUKyIsIp U HAKJIOHHBIE: pafCTOHHHe OT TOUYKH JI0 1 95 12 2024
TUTOCKOCTH, PACCTOSTHHE OT TPSMOIA J0 TNIOCKOCTH

39 [leprieHANMKYISIp U HAKJIOHHBIE: paSCTOHHHe OT TOYKH J10 1 98.12 2024
IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 70 MIIOCKOCTH

33 [eprieHAUKYISIp ¥ HAKJIOHHBIE: paf‘,CTOSIHI/Ie OT TOYKH JI0 L 13.01.2025
IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 MIIOCKOCTH

34 [eprieHAUKYISIp ¥ HAKJIOHHBIE: paSCTOSIHI/Ie OT TOYKH JI0 L 15.01.2025
TUTOCKOCTH, PACCTOSTHHE OT TPSMOM 70 TUNTIOCKOCTH

35 VYTIBI B IPOCTPAHCTBE: YTOJI MEXKIY IPSIMOH 1 1 20.01.2025
TUTOCKOCTBIO

36 JIByrpaHHbIN yroJ, JUHEHHBIN yroJl ABYTPAHHOTO yIJia 22.01.2025

37 JIByrpaHHBIN yroJ, JUHEHHBIN yroJl ABYTPAHHOTO yIJla 1 27.01.2025

38 [lepneH MKy aIpHOCTD IJIOCKOCTEMN: TPU3HAK 1 99.01.2025

MEePIEeHANKYISIPHOCTH JIBYX IJIOCKOCTEH




[TeprieHAMKYIIAPHOCTD MIOCKOCTEN: MMPU3HAK

39 y 03.02.2025
NEPIEHANKYIAPHOCTH JBYX IJIOCKOCTEH

40 [eprieHAUKYISIPHOCTH TIIOCKOCTEH: HpI:I3HaK 05.02.2025
NEPIEeHAUKYISIPHOCTH IBYX IIOCKOCTEH

41 Teopema o Tpéx mepneHANKYISIPax 10.02.2025

42 Teopema o Tpéx nepneHAUKyYIIpax 12.02.2025

43 Teopema o TpEx nmepreHANKYIIpax 17.02.2025
KontponpHas padora no Temam "[leprneHIuKyIpHOCTD

44 MPSMBIX U II0ckocTel" U "YTIbl MEXIy NPSIMBIMU U 19.02.2025
miockocTaMu"
[TonsiTHE MHOTOTpaHHNKA, OCHOBHBIE DJIEMEHTHI

45 MHOTOTPaHHUKA, BBITYKJIbIE M HEBBITYKIIbIE 24.02.2025
MHOTOI'paHHHUKH; pa3BEPTKA MHOTOI'paHHHUKA
[Tpu3ma: n-yronpHasi mpu3Ma; rpaHd U OCHOBAHHUS

46 MIPU3MBI; TIpsIMast ¥ HaKJIOHHAsl IPU3MbI; OOKOBas U 26.02.2025
MIOJTHAsI TOBEPXHOCTh MPU3MBbI

47 Hapannfnennnez[, IPSMOYTOJIbHBIN Napaiesenunes 1 03.03.2025
€ro cBoiicTBa
[Mupamuma: n-yroimpHasi mupaMuza, TPaHA U OCHOBaHHUE

48 MTUpPaMU/Ibl; OOKOBAsS U TOJTHAS TIOBEPXHOCTH MMUPAMUJIBI; 05.03.2025
NpaBWIbHAS U YCEUEHHAs TUpaMHIA
[IpaBusIbHBIE MHOTOTPAHHUKH: TIOHSATHE IPABUIIHBHOTO

49 MHOTOTpaHHHKA; TPABIIIbHAS TPH3Ma U TIPaBUIIbHAS 10.03.2025

MApaMuU/a; IpaBUiIbHAS TPEYrOJIbHAS IMPAMHIA U
NIPaBUIIBHBIN TEeTpasap; KyO




Hpel[CTaBJIeHI/Ie O IIPpaBUJIbHBIX MHOI'OI'paHHUKAX!

50 OKTas/Ip, A0JEKAdAP U UKOCAIIP. 1 12.03.2025
CumMmeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIHHO
51 TOYKH, MPSIMOH, MJIOCKOCTU. DIIEMEHTHI CHMMETPHUH B L 17.03.2025
MUpaMUIax, Mapaiesenune1ax, IpaBUIbHBIX
MHOTOTpaHHUKAX
59 Boruncnenue 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, 1 19.03.2025
JMarOHAIH, YTIIbI
[Tnomaas 6OKOBO¥ MOBEPXHOCTH U IOJHOM MOBEPXHOCTH
53 MPSMOM TIPU3MBI, TUIOIIA/Ib OCHOBAHUM, TEOpeMa O 1 02.04.2025
OOKOBOI TTOBEPXHOCTH MPSMOU MTPU3MBI
[Tnomaas 6OKOBOI MOBEPXHOCTH U MIOBEPXHOCTH
54 MPaBWJIbHON MUpaMUIbI, TEOpPEMa O MIIOMAAN OOKOBOU 1 07.04.2025
MMOBEPXHOCTH YCCUEHHOW TTUPAMHU/TBI
55 KonTtponbHas pabora o Teme "MHOrorpaHHUKH" 1 09.04.2025
56 [TonsaTue 06 00BEMeE 1 14.04.2025
57 O06BEM TUpaMuIbI 1 16.04.2025
58 OO6BEM TUpaMuIbI 1 21.04.2025
59 O06BEM TUpaMuIbI 1 23.04.2025
60 O0BEM TUpaMUIBI 1 28.04.2025
61 O0BEM npU3MBI 1 30.04.2025
62 O0BEM pU3MBI 1 05.05.2025
63 O0BEM npU3MBbI 1 07.05.2025
64 KonrtponbHas padora no reme "O6bEMBI 1 12.05.2025

MHOTOTpaHHUKOB"




65 [ToBTOpeHue, 0000IIEHNE CUCTEMATH3AIS 3HAHHH.
ITocTpoeHue ceyeHnii B MHOTOTPaHHUKE

14.05.2025

[ToBTOpenue, 0000IIEeHNE CHUCTEMATU3AUS 3HAHUH.
66 BrrunciieHue pacCTOSHUN: MEXIy ABYMSI TOUYKAMU, OT

TOYKH OO HpHMOfI, OT TOYKH 0 INIOCKOCTH, MCKIY
CKpCHIUMBAOIHUMUCA ITPAMBIMU

19.05.2025

67 Wrorosas koHTpoJIbHas paboTa

21.05.2025

[ToBTOpEeHME, 0000IIEHNE CUCTEMATU3AIMS 3HAHUH.
68 Boruncnenue yriioB: MEXy CKpeuMBalOIIMUCS
MPSIMBIMHU, MEXY MPSMOU U TUIOCKOCTHIO, IBYTPAHHBIX

YIJ10B, YIJIOB MCKAY IJIOCKOCTAMU

26.05.2025

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

Bcero

[Mara usydyenus

Cdepa u map: ueHTp, paauyc, AMaMmeTp; mIomaib

1 1 03.09.2024
MTOBEPXHOCTHU Cepsl
B3aumHoe pacnionoxeHue chepbl U IIIOCKOCTH;

2 P dep 1 10.09.2024
KacaTellbHasl TNIOCKOCTh K cdepe; mIonaab chepbl
N3ob6pakenue chepsl, mapa Ha maockocti. CeueHust

3 P epsi, map 1 17.09.2024
mapa
[unuHapudeckas MOBEPXHOCTh, 00pa3yIoIIHe

4 IAJUHIPHYECKOU MMOBEPXHOCTH, OCh ITUIMHAPUYECKON 1 24.09.2024
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBast IOBEPXHOCTb,

5 oOpa3yroias 1 OCh; TJI0MIAs OOKOBOM U MOTHOM 1 01.10.2024
MMOBEPXHOCTHU
N300paxkeHne muiIMHApPa HA MITIOCKOCTH. Pa3BépTka

6 nunuHapa. CedeHus MMHIpa (TNIOCKOCTHIO, 1 08.10.2024
napajuieIbHOM UM NEepIEeHANKYJIIIPHON OCH IIMIIMHJPA)
Konnueckast moBepXHOCTh, 00pa3yronue KOHUIECKOMH

7 P PasyIONIe € 1 15.10.2024
MMOBEPXHOCTH, OCh U BEPITUHA KOHHYECKOH TTOBEPXHOCTH
Konyc: ocHOBaHME M BepIlIMHA, 00pa3yIolasi U OCh;

8 Y 11 DEpHTE, OPpasy 1 22.10.2024
IO/ Ib OOKOBOMW M TIOJTHOW TTOBEPXHOCTH
VY ceuéHHBIN KOHYC: 00pa3yIoIie U BEICOTA; OCHOBAHUS

9 ye: 0opazy 1 12.11.2024

u OOKOBast IMOBCPXHOCTH




N300pakenne koHyca Ha IockocTu. Pa3BépTka Konyca.

Ceuenus koHyca (IJIOCKOCTBIO, ApAJUIEIbHON

10 . 19.11.2024
OCHOBAHHMIO, ¥ TUIOCKOCTHIO, TPOXO/IAIIEH Yepe3
BEPIIUHY)

11 KomOuHnamws ten BpameHuss 1 MHOTOTPAaHHUKOB 26.11.2024

12 MHororpaHHHK, ONMCaHHBIH OKOJIO chepsl; chepa, 03.12.2024
BITMCaHHAsI B MHOTOTPaHHUK WJIH B TEJIO BPAILICHUS

13 [Tonsitre 06 06béMe. OCHOBHBIE CBOWCTBA 00BEMOB TET 10.12.2024

14 O06bEM uIMHApa, KOHYyCca 17.12.2024

15 O06BEéM mapa u rwiomazas cheps 24.12.2024

16 [TonoOHbIe Tena B HpOCTp%iHCTBe... CooTHOLIEHUS MEXKAY 14.01.2025
TUTOMIAIIMH TTOBEPXHOCTEH, 00bEMaMuU TOTOOHBIX TEI

17 KonrtponbHas pabora no remam "Tena Bpamienus" u 91.01.2025
"O6bemsbl Ten"

18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE 28.01.2025

19 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB 04.02.2025

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0 11.02.2025

21 Paznoxenne BekTopa 1o TpéM HEKOMITTIAHAPHBIM 18.02.2025
BekTopam. [IpaBuio napamnenenumnena

29 PteIeHI/Iev 3aj1a4, CBSI3aHHBIX C MPUMEHEHUEM MTPABHIT 95 022025
JEWCTBUH C BEKTOpaMH
[IpsiMoyronbHas cucTeMa KOOpJMHAT B IPOCTPAHCTBE.

23 Koopaunats! Bektopa. [IpocTeiimne 3agaun B 04.03.2025
KOOpAMHATaX

24 VYron mexay BekTopamu. CKalsipHOE MPOU3BEACHHE 11.03.2025




BEKTOPOB

25 Brruucienue yrioB Mex Iy IPSIMBIMH M TUIOCKOCTSIMHA 1 18.03.2025

26 KoopanHaTHO-BEKTOPHBIH METO/I PH PEIICHUH L 08.04.2025
TEOMETPHYCCKUX 33124

97 KoHntposbHas pa'1'60Ta 110 TeMe "BeKkTopbl 1 KOOpAUHATHI 1 15.04.2025
B IIPOCTPAHCTBE
[ToBTOpenue, 0000MIeHNE U CUCTEMATH3AIHS 3HAHUH.

28 OcHoBHbIE QUTYPBI, PaKThI, TCOPEMBI Kypca 1 22.04.2025
TUTAHUMETPUHI
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS 3HAHUH.

29 OcHoBHBIE QUTYPHI, (HAKTHI, TEOPEMBI Kypca 1 29.04.2025
TUTAHUMETPUHI
IToBTOpeHune, 0600IIIEHNE U 7.

30 p 111 cucTeMaTH3alys 3HaHUH L 06.05.2025
3amaun TUIAaHUMETPHH U METOJIBI UX PEIICHHS

31 [ToBTOpenue, 0000IIeHNE U cUCTeMaTH3alHs 3HaHU. L 13.05.2025
3a1auu IIAHUMETPUH U METOJIbl UX PEILICHHS
[ToBTOpenue, 0000IIeHNE U cUCTeMaTH3als 3HaHU.

32 OcHoBHbIE QUTYpHI, (HaKThl, TEOPEMBI Kypca 1 20.05.2025
CTepeOMETpUH

33 Hrorosas KOHTpoJIbHAs paboTa 1

34 [ToBTOpeHme, 0000IIEHNE U CUCTEMATU3AINS 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHAIKN3a, T€OMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemnienue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



