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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS IJis
oOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTAaHAapTa CPEAHET0 OOIIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABIBISIEMBIX K
MaTeMaTU4eCcKoMy OOpa3oBaHUIO, M TPAJUIUA POCCUUCKOrO 0O0pa3oBaHUS.
Peammsanust mporpamMmbsl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMU KOMIIETECHIIUSIMUY,
COCTaBIIIIOIIMMHU OCHOBY JJII CaMOPa3BUTHs M HENPEPHIBHOTO 0O0pa3oBaHUS,
LIEJIOCTHOCTh OOIIEKYJIbTYPHOI0, JUYHOCTHOIO U I103HABATEIbHOI'O Pa3BUTHUSA
JTUYHOCTH 00YJarONIXCs.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOro Kypca TIE€OMETPUM Ha YPOBHE CpPEIHEro OOLIero
oOpa3oBaHMsI OO0YyCIOBIIEHA MPAKTHUECKONH 3HAYMMOCTHIO METAlpPEIMETHBIX U
NpEeIMETHBIX PE3yJbTaTOB OOYyYEHHsS] T€OMETPUU B HANPABICHUU JTUYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (opMHUpoBaHUs (YHKIIMOHATIBLHON MaTeMaTH4eCKOn
IPaMOTHOCTH, U3YUEHHUS IPYTrUX y4yeOHbIX AUCUUIUINH. PazButue y oOyuarommxcs
MPAaBWIBHBIX MPEICTABICHUNA O CYIIHOCTH M TPOUCXOXKICHHH T€OMETPUYECKHUX
abcTpakiuii, COOTHOIICHUH pPEaJbHOrO0 M WACaTbHOT0, XapakTepe OTPaKEHUs
MaTEMaTUYECKOM HAayKOW SBJIEHHM M TMPOIIECCOB pEATbHOrO MHpPA, MeECTe
reOMETPUU B CUCTEME HAYK M POJIM MaTeMaTUYECKOr0 MOJIEIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUYalIuxcs, a Tak)Ke KayeCTB MBINUICHUS, HEOOXOIWMBIX [UIsl aJanTaludd B
COBPEMEHHOM OOI1IECTBE.

['eometpus siBiseTcs OAHUM U3 0A30BBIX NMPEIMETOB HAa YPOBHE CPEIHErO
obuiero oOpa3oBaHMsA, TaK Kak OOECIEYMBAET BO3MOXHOCTb M3YyUEHHUS KaK
JUCIMIUIAH €CTeCTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MbllIUIEHHE, (GOPMUPYEMOE MpPU H3YYEHHHU OOYyYaroIUMUCH
HNOHATUHWHBIX OCHOB T€OMETPHUU U MOCTPOCHUHU LENOYKH JIOTHUYECKUX YTBEPKIACHUN
B XO/I€ pEIICHUS TEeOMETPUYECKHX 3aJad, YMEHHE BBIIBUTATh U OMpPOBEPraTh
THIOTE3bl HETOCPECTBEHHO HCIMOJB3YIOTCA MPH PEIICHUH 3a/ad €CTeCTBEHHO-
HAYYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (PU3UKU.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYUIECTBEHHYIO POJIb BO
BCEX O0JIACTSIX AEATENBHOCTU 4YesioBeka. OpueHTalus 4elloOBeKa BO BPEMEHH U
NPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHUaIbHOTO ObITHS, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCIEIIHOTO MO3HAHUS U AKTUBHOIO
npeoOpazoBaHusi  JeWCTBUTENbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 0O0bEOUHSET pa3Hble BHUIBl y4€OHOW M TPYIOBOW JAESITEIHHOCTH,



ABJISIETCSI OJIHUM U3 MPO(PECCHOHAIBHO BaXKHBIX KAa4ecTB, MO3TOMY AaKTyaJlbHA
3amaya (GopmMupoBaHUs y 0O0ydYaroUuxcsi MPOCTPAHCTBEHHOI'O MBILIUICHHUS Kak
Pa3HOBUJIHOCTH OOPa3HOTO MBIIUIEHUS — CYHIECTBEHHOI'O KOMIIOHEHTa B
MIOJITOTOBKE K MPAKTUYECKON JEATEIbHOCTH 10 MHOTUM HAIIPaBJICHUSIM.

Llens ocBoeHusi mporpamMMmbl yyeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHuss — oOmeo0pazoBaTeIbHOE M OOUIEKYJIbTYPHOE pa3BUTHE
oOydarommuxcst  4yepe3  oOecreyeHWe  BO3MOXKHOCTH  NPUOOPETEHHS U
WCMOJIb30BAHUS CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U JICVCTBUH,
cnenu(pUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOIOJKEHHSI 00pa30BaHUs
10 CHEHUATILHOCTSIM, HE CBSA3aHHBIM C NMPUKJIIAIHBIM UCTIOIb30BAHUEM F€OMETPUHU.

[IporpaMma 1o reoMerpuu Ha 0a30BOM YpOBHE IIpeIHAa3HAayeHa ISl
00y4JaromMXcs CpeHEN IIKOJbI, HE UCIBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYyIHEHUN
Ha YpOBHE OCHOBHOI'0 0011ero oopazoBanusi. Takum o0pa3zoM, oOydaroniuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIME MaTEMaTUYECKHWE YMEHHs, CBSI3aHHbIE
Co crneuu@uKod TEeOMETpUU M HEOOXOJUMBbIE I KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHu UMEIOT BO3MOXKHOCTh M3YyYUTh I'€OMETpUI0 Ooiee
INIyOOKO, €CJIM B JajJbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHYECKHX
3HAHMSIX B MPOPECCUOHATBHON JAEATENbHOCTH.

JIOCTH)KEHHE 1eNNM OCBOEHHS MpPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3aj1ad. [lpuopuTeTHbIMM 3ajadyamMM  OCBOEHHA  Kypca
«["eomerpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBastoTCA:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIbTYpPbl U OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMHpOBaHME MPEJCTAaBICHUS O MHOIOIPaHHHUKAX M TeJaxX BpallleHUs
KaK O BOXHEHIIMX MaTeMAaTHYECKUX MOJENSX, MO3BOJSIOIINX OMUCHIBATH
Y U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHS paclo3HaBaThb Ha YepTexax, MOJACIIX U B
peaIbHOM MHPE MHOTOI'PaHHHUKH U TeJla BPALCHUS;

e OBJAJCHHE METOJAMM PEIICHHs 3a/1ad Ha MOCTPOECHHS Ha M300paKEHUSX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMeEHHUS ONEPUPOBATH OCHOBHBIMU TOHSTHSIMHU O
MHOTOT'paHHHKaX M TelaxX BPallEHUs U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAQJACHUE  AITOPUTMAMHM  PEHIEHUS  OCHOBHBIX  THUIOB  3aj]ad;
dbopMHUpOBaHME  yMEHUSI TPOBOJUTH  HECIOXKHBIE  JIOKa3aTelIbHbIE
paccy X IeHUs B XOJE PEUICHHUS CTEPEOMETPUUYECKUMX 3aJad M 3aJa4 C
IPAKTUYECKUM COJLEPKAHUEM;

e pa3BUTHE WHTEJUIEKTYaJIbHBIX U TBOPYECKUX crocoOHoCTEN
oOy4Jaromuxcs, MO3HABaTEIbHOM  AKTHUBHOCTH, HCCIEAOBATEIbCKUX
YMEHHUM, KpUTUIHOCTH MBILLICHHUS;



e (QopmupoBaHUE (G yHKITMOHATBHOMN IrPaMOTHOCTH, peneBaHTHOU
F€OMETPUM: YMEHHE pACIO3HABaTh IMPOSBICHUS T'€OMETPUUYECKHX
NOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallusiX U TMpPH U3YYECHUU JPYruX Y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEW, (HOpMYyIuUpOBaTh KX HA A3BIKE
r€OMETPHUU U CO3/1aBaTh F€OMETPUUYECKUE MOJIETH, TPUMEHSATh OCBOCHHbIN
F€OMETPUUECKUN amnmapaT Il PEUIeHUus NPAKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLEHUBATH MOJTYYEHHBIE PE3YJIbTATHI.

OTANYUTENBLHON OCOOEHHOCTBIO MPOrpaMMBbl SIBIISIETCSI BKJIIOYEHUE B KYpC
CTEPEOMETPUM B HAdalle €ro HW3y4YEeHHs 3aJady, pellaeMblX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUSA, U ONpPEAeIEHHBIM 00pa3oM OpraHu30BaHHAsI paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT PA3BUTHUIO JIOTMYECKOIO M IMPOCTPAHCTBEHHOI'O
MBIIUIEHUS, CTUMYJIHUPYET MPOTEKAaHWE UHTYUTHBHBIX MPOLECCOB, MOTHUBUPYET K
JNaJIbHEUIIEMY U3YUEHHIO ITPEAMETA.

[Ipenmnourenue oTnaéTCs HATJISIIHO-KOHCTPYKTUBHOMY METO/Y OOY4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHMS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKON JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX IIPEACTABICHUMN Y
yyaluxcsi B Kypce CTEpEOMETpPUHU MPOBOAMTCS 3a CYET pelIeHus 3ajJay Ha
CO3JaHMEe  TPOCTPAHCTBEHHBIX O0Opa3oB M  3a7a4y Ha  OMNEpUpPOBAHUE
OpPOCTPAaHCTBEHHbIMU oOpazamu. Co3naHue oOpa3a HPOBOAMTCA C OMOPOM Ha
HarJIIIHOCTh, A OIEpUpPOBaHUE O00pa3oM — B YCIOBUAX OTBICYEHHUS OT
HarJIAJHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOJIHOIO COACPKAHUS.

OcHOBHbIE copepkarelbHble TUHUM Kypca «l'eomerpun» B 10—-11 kiaccax:
«MHororpasHukm», «IIpsiMble U TIJIOCKOCTH B IPOCTPAHCTBE», «Tena BpaleHus»,
«BeKTOpBI U KOOPAUHATHI B IMTPOCTPAHCTBE». PDOPMUPOBAHUE JTOTHUECKUX YMEHUN
pacnpenensieTcss He TOJbKO IO COJAEp)KATENbHBIM JIMHHUSAM, HO W 1O ToJAaM
o0y4eHHUs Ha YPOBHE CpeIHEro o0I1ero oopa3oBaHusl.

Conepxanue oOpa3oBaHUs, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3ylbTaTaM
OCBOEHHUSI paboueil mporpammbl, pacmpenelnéHHbBIM [0 ToAaM OOydYeHus,
CTPYKTYPUPOBAHO TakUM 00pa3oM, 4YTOOBI OBJIQJCHUE TIE€OMETPUUYECKUMU
NOHATUSAMHU Y HaBBIKAMH OCYLIECTBIISUIOCH MOCIEA0BATEIBbHO U MOCTYIATENBHO, C
COOJIIOICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUAINCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYydYalolUXCsl, PacIIupss U
yray0msis e€, o0pa3ysl IpOYHble MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpumn orBoaurcs 2 yaca B Hezxeno B 10 knacce u 1 gac B
Hezento B 11 kacce, Bcero 3a aBa roja ooyuenus - 102 yuyeOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTrpud. Touka, TmpsAMas, IUIOCKOCT,
npocTpaHcTBO. lloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anMmHOe pacnonokeHue TMpsSMBIX B NPOCTPAHCTBE: IEPECEKarOLIHeEcs,
napajuleJIbHble W CKpElMBarouiuecs mnpsamble. [lapauiensHOCTh NOpAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: IApaJUICIbHBIC IPsAMBIE B  IPOCTPAHCTBE,;
[ApaJUIEIIBHOCTh TPEX MPSAMBIX; MAPAIIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMA CTOPOHAaMHM; Yroid MEXKAy NIpPSMBIMA B IIPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEH napajuiesIbHbIe IJIOCKOCTH; CBONCTBa
napajuieNbHbIX  IuiockocTed. [lpocreifiine mnpocTpaHCTBeHHbIE (PUTypbl Ha
IUIOCKOCTH: T€TPA3p, KyO, napaijiesienunes; nocTpoeHUe CEYCHHH.

[leprieHIUKYISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPIIEHINKYJISIPHBIE NPSIMBIE B
IPOCTPAHCTBE, MNPSIMBIE MAPAJUIEIbHBIE W MEPIECHIUKYISIPHBIE K IIOCKOCTH,
IIPU3HAK [EPICHAUKYIAPHOCTU IPAMOW U IUIOCKOCTH, TEOpeMa O IPsAMOU
NEPIECHAUKYJIAPHON IIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJl MEXAY MNPSIMOM H
IUIOCKOCTBIO;  ABYTPAHHBIM  YIOJI, JIMHEHMHBIM YroJ  JIBYTPaHHOIO  yIJa.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 10  IJIOCKOCTH,  MPOEKIUs  (GUryppl Ha  IUIOCKOCTb.
IleprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPHU3HAK  IEPIEHIUKYJIAPHOCTH  JBYX
wiockocter. TeopeMa o TpEX NMEepNEHINKYIsIpax.

MHoOrorpaHHuKH

IToHsATHE MHOrOrpaHHUKA, OCHOBHBIC 3JIEMEHTbI MHOTOIPAHHUKA, BBIITYKIIbIC
Y HEBBIINYKJIbIC MHOIOT'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
npu3Ma; TPAaHU U OCHOBAHUS MPU3MBbI; IpsAMas U HAKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIbHBIN
napajuieJienunen] U ero cBoicra. llupamupa: n-yronpHas nupamuaa, TPaHd U
OCHOBaHUE MHpaMUbl; OOKOBAsl U MOJIHAS IOBEPXHOCTh MUPaMU/Ibl; IPABWIbHAS U
yceu€HHas MNHpaMuja. OJNEMEHThl Npu3Mbl M nupamuasl. [IpaBunbHbIE
MHOT'OTPAaHHMKU: TOHATUE NPABUIBHOIO MHOTOIPAHHUKA; NMPABUJIBHAS NPU3MaA U
MpaBWJIbHAS IHPAMHJA; NPABWIIbHAs TPEYroJibHas MHUPAaMHIA M IPaBUIIbHBIN
TeTpa’ap; KyO0. IlpeacraBneHue O MpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
nojexa’Ip u ukocasnp. CeueHuss npu3Mbl M MIUPAMHUIBI.

CummMmeTrpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, NPSIMOM,
IUIOCKOCTH.  ODJEMEHTBl CUMMETPUM B NHpaMUJax, MNapaJIeeluIenax,
IIPaBUJIbHBIX MHOTOIPaHHUKAX.



Brrancienne 37€eMEHTOB MHOTOTPAaHHHKOB: pE&Opa, auaroHaid, YIJblL.
[Inomans OOKOBOW MMOBEPXHOCTH U IOJHOM TMOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM TOBEPXHOCTH MPSIMOW IPU3MBI.
[Inomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBHOM MUPAaMUIBL,
TeopemMa O Iulomaau yceu€éHHoW mnupamuibl. l[lonstue o0 o0béme. OOBEM
MUPaAMUIBI, TPU3MBI.

[TonoOubie Tenma B mpocTtpaHcTBe. COOTHOMIEHHS MEXIY IUIOMIAASIMU
MTOBEPXHOCTEHN, 00BEMAMU OTOOHBIX TEN.

11 KJIACC

TeJsia BpameHus

Hununapuyeckas MTOBEPXHOCTD, oOpazyroniue UUJTMHPUYECKOM
MOBEPXHOCTH, OCh IWJIWHIPUYECKOW TMOBEpXHOCTU. [lumuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTb, OOpa3yollas M OCh; IUIOMIA[b OOKOBOM U MOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: oOCHOBaHME U BepilinHa, 00pa3yromias
U OCh;, IUIONAAh OOKOBOM U TIOJHOM TOBEPXHOCTH. Y CEUEHHBIM KOHYC:
o0Opa3yrolye 1 BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: 1EHTp, paauyc, AUAMETP; IUIONIAJlb TMOBEPXHOCTH CQEPHI.
B3aumnoe pacnonoxxeHue chepbl U TUIOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe;
Iomaab cQepsol.

N3o0pakeHne Ten BpallleH s Ha MIIOCKOCTH. Pa3BEpTKa UIMH/Ipa U KOHYCA.

KomOuHanuu Ten BpalleHUss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMMCaHHBIA OKoJI0 cdephl; cdepa, BOHCaAaHHAS B MHOTOTPAHHUK, WU TEIO
BpalICHUSL.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME
MPSIMOYTOJILHOTO Tapajuielienunena v ciueactBus u3z He€. OO0bEM HUIMHApPA,
KoHyca. O0bEM 11apa U MmIomaab chepsl.

[TogoOubie Tenma B mnpoctpaHcTBe. COOTHOLIEHHS MEXAY IUIOHIAASMU
MOBEPXHOCTEH, 00bEMaMU OIOOHBIX TEJL.

Ceuenuss mwinHapa (mAapaJUIebHO WM NEPHEHAMKYJISIPHO OCH), CEYEHHUS
KOHyca (mapajyieTbHOE€ OCHOBAaHUIO M MPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CloKEeHNE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4yucio. Pa3joxkeHue BeKTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenue 3amad, CBS3aHHBIX C
NPUMEHEHUEM TIpaBWJ JACUCTBU ¢ BekTopamu. lIpsMoyronpHas cucrema



KoopauHAT B TmpocTpaHcTBe. Koopaunatel Bektopa. IIpocreimme 3amaun B
KOOpJuHaTax. YTon Mexay Bekropamu. CKalasipHOe MPOU3BEIECHUE BEKTOPOB.
Borunciienre yrioB Mexay MpsIMBIMU U TUIOCKOCTSIMU. KoOpauHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJBTATBI

JIn4HOCTHBIE pE3yJabTAaThl OCBOEHHUS MPOrpaMMbl Y4eOHOrO MpeaMeTa
«MaremaTurkay XapakTepU3yrTCS:

I'paxxnanckoe BocnuTanme:

c(hOpMHPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMK 00YUaIOIIErocss Kak aKTUBHOTO
M OTBETCTBEHHOIO WJI€Ha POCCUUCKOrO OOIIEeCTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUI,
mpolenyp TrpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCH M TIp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU WHCTUTYTaMHM B COOTBETCTBHH C HX
GYHKIIUAMY 1 Ha3HAYCHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMHPOBAHHOCTBIO POCCUICKOM TpaKAaHCKON UIEHTUYHOCTH, YBAXKEHUS K
POLIJIOMY U HACTOSIIEMY POCCHUICKON MaTEMATHKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCHMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJBI,
K HCMOJB30BAaHUIO ITUX JIOCTIDKCHHM B JIPYrux HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO HApOo/Ja;
c(hOpMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  TOBEACHUS,
CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM JTIOCTHKEHHUI HAYKH U JEATEIbHOCTHIO
y4€HOr0; 0OCO3HAHHWEM JIMYHOI'0 BKJIaJa B IOCTPOCHHUE YCTOMUYUBOrO OyayIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAsh ACTETUKY MaTE€MaTUYeCKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajaad, peuieHui, paccyXIeHUM;
BOCIIPUMMYHNBOCTBIO K MATEMATHUYECKUM ACTIEKTAM PA3JIUYHBIX BUJIOB HCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUSI TPUMEHATH MATEMaTUYECKUE 3HAHUS B
UHTEpecax 370pOBOro U 06e30macHoro oopasa >KM3HU, OTBETCTBEHHOT'O OTHOIIEHUS
K CBOEMY 3JI0POBBIO (30pOBOE MHUTaHHUE, COATAHCHUPOBAHHBIN PEXUM 3aHITHH U

OT/ABIXA, peryisipHas busnaeckas AKTUBHOCTB); bu3nIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JAESATENIbHOCTH, CBA3AHHBIM €
MaTEeMaTUKOW MU €€ NPWIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peaau3oBbIBATb COOCTBEHHBbIE JKW3HEHHBIE IUIAHBI;



FOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 Ha TPOTSKEHUU BCEW >KU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HAMpaBJIeHHOCTH.

JKOJOrHYeCKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJOTHYECKON KYyJIbTYpPhl, MMOHWMAHHEM BIIUSHHUSI
COLIMATIbHO-DKOHOMHUYECKUX TMPOIECCOB HAa COCTOSIHUE MPUPOJIHOM U COLMATIbHOMN
Cpelbl, OCO3HAaHWEM TJ00aTBbHOrO XapakTepa DSKOJOTMUECKUX MpoO0seMm;
OpHEHTallue Ha TPUMEHEHHE MATeMAaTHYECKUX 3HAHWM JJI PEUIeHUs 3aaad B
00J1aCTH  OKpY)KAroIel Ccpenpl, IUIAHUPOBAHMS TIOCTYIKOB M OIEHKH WX
BO3MOXXHBIX TTOCIICJICTBHN ISl OKPY KAIOMIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS :

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIONIEIO COBPEMEHHOMY
VpPOBHIO  pa3BUTUS HAyYKM W  OOIIECTBEHHON TMPaKTHKH, TMOHUMaHHUEM
MaTEMaTUYECKONH HayKH Kak cQepbl YeIO0BEUYECKOW JCSITEIBHOCTH, JTAloB eé
Pa3BUTHS M 3HAYUMOCTH [UJISi PA3BUTHs I[MBWIM3ALMW; OBJAJACHUEM S3BIKOM
MaTEeMaTUKH M MaTEeMaTHYECKOM KYIbTYpOHl KakK CpEICTBOM IIO3HAHHUS MUpAa;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOCKTHYIO M HCCICAOBATEIBCKYIO ACATEIBHOCTD
WHIUBUIYAIBHO U B TPYIITIE.

METANPEIAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE PE3YJIbTaThl OCBOCHMS MPOTrpaMMbl y4yeOHOro MpeaMera
«MatemaTHhka XapaKTEepPU3yIOTCS OBJIaZICHUEM YHHUBEpCAIbHBIMU
NO3HABAMENbHBIMU  OEUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0elicmeUuaMU, YHUBEPCATbHLIMU PECYIAMUSHLIMU OCUCTEUAMU.

1)  VYuusepcanvnvie  nosnasamenvmvie  Oeivicmeus,  obecneuusaiom
Qopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo0o8  NO3HAHUA — OKpYJCalowe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCCe008amMeNbCKUX onepayuti, ymeHui pabomams ¢ uHgpopmayuet).

baszoBble Jlornyeckue qefcTBuA:

e BBIABJITH U XapaKTEPU30BATh CYLECTBEHHbIE IPU3HAKU MATEMaTUYECKUX
O0BEKTOB, TOHATUIM, OTHOLIEHUH MEXIy MNOHATHUAMH; (OPMYIUPOBAThH
ONpEIENEeHUs] IOHATUM; YCTAHABIMBAaTh CYIIECTBEHHBIM  NpPHU3HAK
KJlaccu(UKauM, OCHOBaHUA sl OOOOIIEHUS M CpPaBHEHUSA, KPUTEPUU
IPOBOJMMOTI0 aHAIH3a;

e BOCIpUHUMATh, (QOPMYJIUPOBaTh U  NPEeOOpPa3OBBIBATh  CYXKJICHUSA:
yTBEpAUTENbHbIE U OTpPULATENIbHBIC, €IMHUYHbIC, YACTHbIE U OOIIME;
YCIIOBHBIE;

e BBIBIATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OpOTUBOpEUMsT B (akTaxX, JaHHBIX, HAOJIONEHUSAX U YTBEPKICHUSIX;



npenjiaraTb ~ KpUTEpPUM  JJI1  BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEUNH;

e JleNaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
VHIAYKTHBHBIX YMO3AaKIIOUYECHUHN, YMO3AKIFOUEHUN 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEILHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKACHUN (IIpsIMbIE U OT IPOTHUBHOIO), BHICTPAWBATh apryMEHTALMIO,
OPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemieHuss y4eOHOM 3a1ayu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpaTh HauOoyiee MNOAXOAAIUMNA € Y4YETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

basoBble ucciaenoBare/bCKHe AeHCTBHA:

e HCIIOJIB30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMNPOCHI, (UKCUPYIOLUIME TMPOTUBOPEUYHUE, MpOoOIeMYy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHoe, (OpMHUPOBAaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3ULUI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOATEIIbHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00BbEKTa, SBJIEHUSA, NPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMH, IPOLIECCaMU;

e CAMOCTOSITENBHO (POPMYIUPOBATH 00OOIIECHUSI U BBIBOJIBI IO PE3yJbTaTam
NPOBENEHHOI0 HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh
HOJYYEHHBIX Pe3yIbTaTOB, BBIBOJAOB U 0000IEHUI;

e IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IPOLIECCA, A TAKXKE BBIIBUTATh
IPEATOIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa0ora ¢ uHpopmanmei:

e BBIABJIATH AePULUNTHI MHPOpPMAIMH, JaHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BONPOC U IS PEIICHUS 3a7a4H;

e BbIOMpaTh UWHPOPMAIMIO W3  HUCTOYHHKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATH U MHTEPIPETHUPOBATH MH(POpMALIKIO
Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHMUS;

e CTPYKTYypUpOBaTh MH(OpPMALIMIO, IPEACTABIATH €€ B PA3IMUHBIX (opMax,
WLTIOCTPUPOBATh TpaduuecKy;

e OIICHUBATH HaAEKHOCTh uH(popMaLH no CaMOCTOSTENIbHO
c(OpMYJINPOBAHHBIM KPUTEPUSIM.

2)  Vuueepcanvuvie KOMMYyHUKamu@Hbvle Oelicméus,  0becneuusaom

chOpMUpOBAHHOCIb COYUATILHBIX HABBIKOB 00YUAIOWUXCA.

Oo0wmenne:



BOCIPUHUMATh M (QOPMYJIHpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMH U LIEJISIMH OOILIEHMSI; SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MUCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJly peUIEHUs 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYK/1a€MOM TEMBI,
npo0OJieMbl, perraeMoi 3ajjaum, BbICKAa3bIBaTh UCH, HAIICJIEHHBIEC HA MTOUCK
pEUIEHNs; COMOCTABIATH CBOM CYKIECHHS C CYXICHUSMH JPYrux
YYaCTHHKOB JHMAJIOra, OOHapy>KMBaTh PA3JIMYME U CXOJCTBO IMO3HLMI; B
KOPpPEKTHOU popme (HopMyaupOBaATH pa3HOIIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3ydbTaThl  pEUICHHs  3aJaud,  DKCIEPUMEHTA,
UCCJICIOBAHUS,  TPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3EeHTAIN U OCOOCHHOCTEH ayqUTOPHH.

CoTpyaHuyecTBO:

3)

NMOHMMaTh W HWCIIOJNIB30BaTh  MPEUMYIIECTBA  KOMAHAHOW |
WHAVBUIYaTbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMATH 11eJTb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboThl, pacipeneisTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT padoThl; 00001aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOpJIWHUPOBATh CBOW JEHCTBHS C JAPYTUMH YjIeHAMHA KOMAaH]IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT MO KPHUTEPHUSIM,
c(hOpMYyIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeticmeus, obecneuusarom

qbopmupoeanue CMbBLCIIOBbLX YCNIAHOBOK U JHCUSHEHHbBIX HABLIKOB IUYHOCMU.
CaMoopraHm.auml:

COCTAaBJISATH IJIaH, AITOPUTM PEUIECHUS 3a/l1auu, BEIOUPATh CIIOCO0 pelieHus
C YUE€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM HOBOM
uH(pOopMaIIH.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU IO3HABaTENbHOM pe(piaeKcuH KaKk OCO3HAaHMS
COBEpPIIAEMBIX JIEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJs Ipouecca H
pe3yibpTara peleHnss MaTeMaTUIEeCKOMN 3a1auu;

IPEABUIAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHKHYTb INPHU DPELICHUU
3a1a4d, BHOCHTb KOPPEKTUBBI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBCTB, 1aHHBIX, HAMIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIW U YCIOBUSM, OOBICHSITH
NPUYUHBI JIOCTUKEHUS WIM HEJOCTIKEHUSI PEe3ybTaTOB JEATEIbHOCTH,
HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBath NOHATUAMMU: TOUYKA, IIPsIMAs, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX MPU PEIIECHUU
r€OMETPUYECKUX 3aaY.

OnepupoBaTh NOHATUIMU: MAPALIETLHOCTh U MEPIEHANKYISIPHOCTD MPAMbBIX
U IUIOCKOCTEMN.

KnaccudpuimpoBaTh B3aUMHOE paCIONIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHUAMM: JABYTPaHHBIM Yroj, T'pPaHU JBYI'PAHHOIO YIJa,
peOpo IBYrpaHHOrO yrjla; JUHEWHBINA Yrojl ABYTPAHHOIO yIJa; rpajycHas Mmepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M  HEBBITYKJIbII
MHOT'OI'PaHHHMK, 3JIEMEHTBl MHOTOT'PaHHUKA, PABWJIbHBII MHOTOT'PaHHUK.

PacniosHaBaTh OCHOBHBIE BHJBl MHOIOIPAaHHUKOB (MHpamMuaa; Npu3Ma,
OpSMOYTOJIbHBIN Mapaenenumnes, Kyo).

KnaccupummpoBate ~ MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS I
Kiaccu(ukanuy (BBIMYKJIbIE M HEBBINYKIBIE MHOTOTPAHHUKHW; IPaBUJIbHbBIE
MHOT'OIPAHHUKHU; MPSIMbIE U HAKJIOHHBIE MIPU3MBI, TapaljIeIeUuIeabl ).

OnepupoBath MOHATUSAMHU: CEKYIAs INIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOEHUS CEYEHUM, UCTIOIB3YSl METOJ, CIIEOB.

Ctpouth cE€YEHUST MHOTOIPAaHHMKOB METOJOM  CJI€[OB, BBIOJHATh
(BBIHOCHBIE) IUJIOCKHME YEPTEKH M3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemats 3a7aun Ha HaxOXKJAEHHE T€OMETPUUYECKUX BEIMYUH MO 00pa3am Win
QIrOpUTMaM, TMPUMEHSSI W3BECTHBIE AHATMTUYECKUE METOJbl MPHU PpPEUICHUU
CTaHJAAPTHBIX MaTEeMAaTHYECKUX 337a4 HAa BBIYMCIECHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNPAMOW, OT TOYKM [JO IUIOCKOCTH, MEXKAY
CKPEIIMBAOIIUMHUCS MPSMBIMU.

Pematp 3a1aun Ha HAXOXKAEHUE TEOMETPUUYECKUX BEJIMYMH 110 00pa3lam uiu
QIropuTMaM, TMPUMEHSISI W3BECTHBIE AHAJIIMTUYECKUE METOJbl NpPH PEUICHUU
CTaHAAPTHBIX MaTEMAaTUYECKUX 3aJad Ha  BBIYMCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIMMHACA NPAMBIMH, MEXIAYy NPSIMOA M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMM, JIBYIPaHHBIX YIJIOB.



Beruncnars 0o0bEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma,
nupaMuaa) ¢ TOpuMeHeHHueM (GOpMYyJ; BBIUMCIATH COOTHOIICHUS MEXIY
TUIOMIA/ISIMU TIOBEPXHOCTEH, 00bEMaMu TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETPHUS B MPOCTPAHCTBE, LEHTP, OCb M
IJIOCKOCTh CHMMETPHUU; LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBHI.

N3BnekaTh, mnpeoOpa3oBbIBATH W HHTEPHPETHPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKAaX.

[IpumeHsaTh reoMerpuueckue QaxTbl [Js PEHICHHS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANOJIararolux HECKOJIbKO 1IarOB PEIICHUs], €CJIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

[IprMeHATs  MpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIECHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBoauThs mNpHUMEpbl MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOLE U
YKWA3HU, PACO3HABATH NPOSIBJIICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MONYyYEHHBIE 3HAHMS HaA IPAKTUKE: aHAJIU3UPOBATH DPEabHbIE
CUTyallud W IPUMEHATb HW3YYEHHBIC ITOHATHS B IPOLECCE IOWCKA PEIICHUS
MaTeMaTU4YeCKu C(HOpMYyIHPOBAHHON NPOOJIEMBbI, MOJAEIUPOBATh pealbHbIE
CUTyallud Ha A3bIKE TEOMETPUM, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIHU C
UCMOJIb30BaHUEM I'€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa ajareOpsl; pemarb
[IPAKTUYECKUE 3a1a4U, CBA3AHHBIE C HAXO0XKIECHUEM I€OMETPUUECKUX BEIUYMH.

11 KJIACC

OnepupoBaTh TOHITHIMU: [HIWHIPUYECKAs MOBEPXHOCTh, 00pa3yromne
UWJTUHIPUYECKOW  TMOBEPXHOCTHU;  IWIUHAP;  KOHHUYECKas  MOBEPXHOCTb,
o0pa3yrolle KOHHYECKON TOBEPXHOCTH, KOHYC; cpeprueckasi TOBEPXHOCTb.

PacnioznaBath Tena BpamieHus (LUJIMHIP, KOHYC, cdepa U map).

OOBACHATDH CIIOCOOBI OTYyYEHUS TeJl BpallleHusI.

KnaccudunmpoBars B3auMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BHICOTA
CerMeHTa; IIapOBOM CJION, OCHOBAHME IIAPOBOrO CIIOS, BHICOTA MIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Boruucnar, 00bEMBI M MUIOHIAM  T[OBEPXHOCTEH TeN  BpallleHHs,
FEOMETPUUECKUX T C TPUMEHEHHEM (HOPMYIIL.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B cdepy
OMHMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WIW TEIO
BpallEHUSI.

BbIuncaaTh COOTHOIIEHUSI MEXKIY IUIOMIAIMH MOBEPXHOCTEH U 00BEMaMH
MOA00HBIX TEIL.



N3o0pakath m3ydaemble (QUTYpPBl OT PYKH W C TPUMEHEHHEM TPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BoITIONHATH (BBIHOCHBIC) IJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00bEMHBIX
duryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TN BPAIICHHUS.

W3BnekaTh, WHTEPIPETHPOBATH MW MPEoOpa3oOBBIBATH HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OmnepupoBatTh MOHSATHEM BEKTOP B MTPOCTPAHCTBE.

BhBITIONHATE  IEHCTBUS  CIIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHO>KEHHUS BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1aJaIO0T.

[TpumensTh MpaBuIIO Mapavieenuneaa.

OmnepupoBaTh MOHATHSIME: JEKAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrol MEXIY
BEKTOpaMH, CKaJISipHOE IPOM3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHbBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M TTPOU3BEICHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMHU, CKalsipHOE MPOW3BEICHUE, PACKIAIbIBaTh BEKTOP MO JBYM
HEKOJJTMHEAPHBIM BEKTOpaM.

3aaBaTh MIOCKOCTh YPABHEHHEM B JCKAPTOBOW CUCTEME KOOPIMHAT.

[IpumensaTe reoMerpudeckue (axKTbl [JIs PEHICHUS CTEPEOMETPUUECKHUX
3a]1a4, MPEANoIaralonux HECKOIbKO MIAaroB PEUIeHHs, €CIM YCIOBHs TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemate mpocreiiiiue reoMeTpuuecKre 3ajladyd Ha TMPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1A.

Pemare 3amaum Ha J0Ka3aTEIBLCTBO MAaTEMATHYECKUX OTHOIICHWHA U
HaXOXJICHUE TCOMETPUICCKUX BEITMYUH 110 00pasiaM WM allrOpUTMaM, IPUMCHSIS
U3BECTHBIE METO/Ibl ITPU PEUIEHUH CTaHAAPTHBIX MATEMAaTUYECKHUX 3a/1a4.

[IpumenaTs mOpocTediire MpOrpaMMHBIE  CPEICTBA M BJIEKTPOHHO-
KOMMYHUKAITIOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUIECKHX 3a]1a4.

[IpuBoauTh TpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTECH B TPHUPOJIE U
KU3HU, PAacO3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONMy4YeHHBIC 3HAHWS HA TMPAKTUKE: aHAIM3UPOBATH PEAIbHBIC
CUTyalluli ¥ TPUMEHSITh HM3YYCHHBIC TOHITHS B TMPOIECCE IMOUCKA PEIICHUS
MaTeMaTU4ecKku CGHOPMYIUPOBAHHON TPOOJIEMBI, MOJEIUPOBATh peajabHbIC
CUTyalluM Ha A3bIKE TEOMETPUM, HCCIEI0BaTh IOCTPOCHHBIE MOJECIH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX TTOHITHI U TEOpEM, anmnapara anreOphl; pemarh
MPAKTUYECKUE 3a/1a9H, CBA3aHHBIC C HAXOXKCHUEM T'€OMETPUICCKUX BEITUIHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
Kourtposabnble  IIpakTuuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
1 Beenenue B crepeoMeTpuiro 10
) [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSMBIX U IJIOCKOCTEN
3 [lepnenAuKyASIPHOCTD MPSAMBIX U 12
IJIOCKOCTEMN
4 VYTriabl MeXAYy NPSIMBIMHU U TUIOCKOCTAMU 10 1
5 MHororpaHHuKH 11 1
6 OOBEMBI MHOTOI'paHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUsI, pACCTOSTHUSA U YIJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE

HanmenoBanue pa3iesioB u TeM nndposbie
Ne ni/m P Kontpoabnsie | IlpakTnuyeckne (mupp )

NPOrpamMMsl Bcero o0pa3zoBaTte/ibHbIE

padoTbI padoThI
pecypchbl

Tena BpameHus 12

OO0BEMEL TEN 5 1

BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpenue, 0600mEH e, - |

CHUCTeMaTHU3alus 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KouTposabHbie
padoThI

IMpakTnyeckue
padoThI

Jara
U3y4YeHH sl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypcbl

OCHOBHbIE OHATHS CTEPEOMETPHUHU: TOUKA,
npsiMasi, INIOCKOCTh, TPOCTPAHCTBO.
[IpaBuna n300paxeHust Ha pUCYHKaX:
n300paxeHus! INIOCKOCTEH, apaieIbHbIX
NpSAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka

5.09

TonsaTus: MEPECCKAOIINECCA IINIOCKOCTH,
MEpECCKarOMuUeCCA nmpamasd 1 rmiIoCKOCTb

7.09

IlonsTus: MepeCCKaromurecsd rmiI0CKOCTH,
nepecCKaromuecd npamad 1 rmjioCKOCTb

12.09

3HAaKOMCTBO C MHOTOI'DaHHUKaMH,
n300pakeHue MHOTOI'PaHHUKOB Ha
PUCYHKAX, HaA TPOCKIMOHHBIX YEPTECIKAX

14.09

HauanwsHble cBeieHUs 0 KyOe U MUpaMHu/Ie,
ux pa3BépTku u Moaenu. CeueHus
MHOTOTPaHHUKOB

19.09

HauanbHble cBefieHHs 0 KyOe U MUpaMHue,
uX pa3BépTkU U Mojenu. CeueHus
MHOT'OTPaHHUKOB

21.09

TloraTne 00 akCMOMATHYECKOM
MOCTPOCHUU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

26.09




TTousiTvie 00 aKCHOMATHYECKOM

Ha MJIOCKOCTH: TeTpasap, KyoO,

8 MMOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI 28.09
CTEPEOMETPHUU U CIAEACTBUSI U3 HUX
IloHsTHE 00 AKCHOMAaTUYECKOM
9 IOCTPOCHUU CTEPEOMETPUN: aKCUOMBI 3.10
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[onsiTHEe 006 aKCHOMAaTUYECKOM
10 IIOCTPOCHHUH CTEPEOMETPHUU: AKCUOMBI 5.10
CTEPEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnoyioxKeHUe IPsSIMBIX B
1 IIPOCTPAHCTBE: NIepECEKaroInecs, 10.10
NapaJijIesIbHbIE U CKPELIMBAIOIINECS
IpsIMBbIE
[lapanienbHOCTb MPSMBIX U IJIOCKOCTEN B
12 IIPOCTPAHCTBE: NapaJlIe/IbHbIE Hpﬂl\fble B 12.10
IIPOCTPAHCTBE; NAPAIIIEIBHOCT TPEX
IIPSIMBIX
[lapanienbHOCTb NPSMBIX U IJIOCKOCTEN B
13 npoctpaHcTse: [lapannenbHOCT NPAMOi U 17.10
IJIOCKOCTH
14 VYriasl ¢ cOHanpaBI€HHBIMU CTOPOHAMU 19.10
15 Yroa Mexay NpsIMbIMHU B IPOCTPAHCTBE 24.10
16 Yroia Mexay IpsAMBIMU B IPOCTPAHCTBE 26.10
17 [TapanienbHOCTh TNIOCKOCTEM: 211
napaJijiesibHble IJI0CKOCTU
18 CaoiicTBa napasuleIbHBIX MIOCKOCTEN 9.11
19 [Ipocreiimuye npocTpaHCTBEHHBIE PUTYPHI 1411




napaiICJICIUIICa

20 [TocTpoenue ceuenuii 16.11

21 IlocTpoeHue ceueHni 21.11
Kontponbnas padota o teme "lpsmbie u

22 IJTIOCKOCTH B TPOCTPAHCTBE. 23.11
[lapanienbHOCTh MPSIMBIX U IJIOCKOCTER"
[lepnieHqUKyIAPHOCTD NPSMOU U

23 MJIOCKOCTH: NIEPNCHAUKYJISIPHBIC IIPSIMBIC B 28.11
IIPOCTPAHCTBE
[Ipsimble mapaiebHbIE U

24 P P 30.11
NEPIEHIUKYIIIPHBIE K ITIOCKOCTH
[IpsimMbIe napasnenbHble U

25 P P 5.12
MEPIEHIUKYIISIPHBIE K IITIOCKOCTH

26 [Ipu3Hak NepHeHAUKYIAPHOCTH IPSIMOU U 212
IUIOCKOCTH '
[Ipu3Hak nepneHauKyJIIpHOCTH OPSIMON U

27 12.12
IIJIOCKOCTH
Teopema 0 IpsIMOi IEPIIEHAUKYIISIPHOU

28 P P P P 14.12
IIJIOCKOCTH
TeopeMa o mpsAMOM TTEPIICHANKYIIPHON

29 P P P yp 19.12
IIJIOCKOCTH
Teopema 0 IpsIMO EPIIEHAUKYISIPHOU

30 21.12
IIJIOCKOCTH
[lepnenauKynsp U HAKJIOHHBIE: PACCTOSHHE

31 OT TOYKH J0 IJIOCKOCTH, PACCTOSHUE OT 26.12
IIPSAMOM 0 IIJIOCKOCTH
[lepnenauKysip U HAKJIOHHBIE: PACCTOSHHUE

32 P YIp P 28.12

OT TOYKH J0 INIOCKOCTH, paCCTOSAHUEC OT




MPSAMOM 10 MIIOCKOCTH

[lepnenauKyIsip U HAKJIOHHBIE: PACCTOSHUE

33 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT 9.01
IIPSIMOM JI0 IIIOCKOCTH
[lepnieHaUKYNAp M HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT 11.01
IIPSIMOM 10 MJIOCKOCTH

35 Vel li IIPOCTPAHCTBE: YTOJI MEXIY 16.01
IIPSIMON U TNIOCKOCTBIO

16 JIByrpaHHBII yroJl, JMHEHHBIA yTrO 18.01
JBYTPaHHOI'O yIja

37 JIByrpaHHBIi yroJi, TMHEHHBIA yTOa 2301
JBYTPaHHOI'O yIja
[lepneHquKyIsIpHOCTD IIIOCKOCTEM:

38 NpU3HAK NECPICHANKYISIPHOCTH JABYX 25.01
IJIOCKOCTEMN
[lepneHuKyIsIpHOCTD IJIOCKOCTEM:

39 MPU3HAK NEPIEHIUKYISIPHOCTH ABYX 30.01
IIJIOCKOCTEMN
[TeprieHAMKYASAPHOCTD IIIOCKOCTEM:

40 MIPU3HAK NEPIEHAUKYISIPHOCTH IBYX 1.02
IUIOCKOCTEN

41 Teopema o TpEx nmeprneHAuKyIsIpax 6.02

42 TeopeMa o TpEX nmepneHAUKYIsApax 8.02

43 Teopema o Tpéx neprneHAuKyIsIpax 13.02
KonrtpomnsHas paboTa o remam

44 "[leprieHAUKYASIPHOCTD MPSMBIX U 15.02

Al

mrockoctel" u "YTiabsl MeXAy NPSIMBIMU U




IJIOCKOCTSIMH"

45

Ilonsrue MHOIr'OrpaHHuKa, OCHOBHBIC
QJICMCHTBI MHOTI'OT'paHHUKA, BBIITYKJIBIC U
HECBBIITYKJIBIC MHOT'OI'PAHHHUKH, pa3BépTKa
MHOTr'OrpaHHHKa

20.02

46

[Ipu3ma: n-yronpHas npusMa; rpaHu 1
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJHAS TOBEPXHOCTh
IIPU3MBI

22.02

47

[Tapamrenenumnen, TpsIMOYTOJIbHBIN
napauIeJCuIea u €ro CBOMCTBA

27.02

48

ITupamupa: n-yronbHas nupamuaa, FpaHu v
OCHOBAaHME IMPaMHJIbl; OOKOBas M MOJIHAS
IIOBEPXHOCTh NMUPAMU/IbI; IPABUWIBHAS U
yCcedu€HHas nupamuia

29.02

49

IIpaBrIIbHBIE MHOTOIPAHHUKH: TOHSITHE
IIPABWJIBHOTO MHOTOTPAHHMKA; IIPABUJIbHAS
Ipu3Ma U npaBuiibHasi MUpaMuUa;
IIpaBWIbHAs TPEYrojbHAs MUpaMuaa v
NIPaBUJIBHBIN TETpa’ap; KyO

5.03

50

[IpencraBieHue o NpaBUIbHBIX
MHOTOT'paHHUKAaX: OKTa’Ap, A0AEKa’ap U
HKOCa’Ip.

7.03

51

CI/IMMCTpI/IH B IIPOCTPAHCTBC: CUMMCTpPUSA
OTHOCHUTCIBHO TOYKH, HpHMOfI, IIJIOCKOCTH.
OJeMEHTEI CUMMCTPUHU B ITUpaMUax,
napajurejicnuieaax, mpaBuIbHbIX
MHOT'OrpaHHUKax

12.03




Brrunciaenue 31eMEeHTOB MHOTI'OTPpaHHUKOB:

52 . 1 14.03
pé6pa, TMaroHau, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH M MOJTHOM
53 HOBerHocu:TH npsiMOi HpI/ISMLI,VHJ'IOH_Ia,Z[L | 19.03
OCHOBaHUM, TeopeMa 0 OOKOBO
MMOBEPXHOCTH NPSIMOU TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPAaBUIBHOM ru:IpaMI/mLI, | 51,03
TeopeMa o IJIOLAA1 OOKOBON OBEPXHOCTH
yCEYEHHOU MUPAMHUJIBI
55 'I‘<OHTp0JIbHa$I pa6'(')Ta 10 TEME | 504
MHororpaHHuku
56 [lonsiTue 06 06bEME 1 4.04
57 O0BEéM TUpaMuIbI 1 9.04
58 O06BEM UpamMuIbI 1 11.04
59 O06BEM TUpaMuUIbI 1 16.04
60 O0BEéM TUpaMuIbI 1 18.04
61 OO0BEM pU3MBI 1 23.04
62 O0BEM IPU3MBI 1 25.04
63 O0BEM IPU3MBI 1 30.04
64 KonTponbHas pa6"0Ta o Teme "OO0BEMBI | 505
MHOTOTPaHHUKOB
[ToBTOpenme, 06001IEHNE CUCTEMATH3AITUS
65 3Hanuil. [loctpoeHue ceueHuii B 1 7.05
MHOTOTpaHHUKE
[ToBTOpenue, 06001IeHNEe CUCTEMATH3AIHS
66 3HAaHUW. BeIUunClIeHNE PaCCTOSHUI: MEXKITY 1 14.05

ABYMA TOYKaMH, OT TOUKHU JO HpHMOfI, oT




TOYKH A0 IIIOCKOCTH, MCKOY
CKpCIIUMBAOIHUMHUCS ITPAMBIMHA

67

HToroBast KOHTpOJIbHAs paboTa

16.05

68

[ToBTOpeHnue, 06001IeHNEe CUCTEMATU3AIHS
3HAHUW. BeIunciieHUE yIiIoB: MEXIY
CKpCIIUBAOIHUMUCS ITPAMBIMHA, MCKIY
IIPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YIJI0B, YIJIOB MEXY IUIOCKOCTSAMU

21.05

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68




11 KIIACC

Ne i/

Tema ypoka

Koaun4yecTBo 4acoB

KonTpoabHble

Bcero
padoThI

IIpakTHyeckue
padoThbI

Jlara
U3y4yeHus

DJIEKTPOHHBIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, 1uaMeTp;
TUIOINAb TOBEPXHOCTHU CEPHI

B3zanMHoOe pacnonoxxeHue cepsl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTb K
cdepe; omanb chepol

N3o06paxenue chepsl, mapa Ha
wiockoctu. CedeHus mapa

[Hunuaapuydeckasi HOBEPXHOCT,
00pa3yroue HUINHIPUIECKON
MOBCPXHOCTH, OCh HHHHHHPHHGCKOﬁ
MOBEPXHOCTH

[umuHap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yromas 1 oCh;
TUIOMIAIb OOKOBOM M MOTHOMN
MOBEPXHOCTH

N300paxeHne UIMHAPA HA TUIOCKOCTH.
Pa3Béprka nununapa. Ceuenus

UIMH/IPA (TUIOCKOCTHIO, MapallIeTIbHON
WIN TIepIEHIUKYISPHON OCH LMIIMHAPA)

Konnueckast moBepXHOCTh, 00pa3yromme
KOHMYECKOW TTOBEPXHOCTH, OCh U
BEPIIMHA KOHMYECKOW TOBEPXHOCTH




Konyc: ocHOBaHUE 1 BepIIMHA,

8 00pasyroias ¥ OCh; IJIOIIalb OOKOBOM 1
MIOJHOM OBEPXHOCTHU
Yceu€HHBIN KOHYyC: 00pa3yromue 1

9 BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTh
N300pakeHre KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO0, MapajIeIbHON
OCHOBAHUIO, U MJIOCKOCTbIO, MPOXOIAIIEH
yepes BEPIIUHY)

1 KomOunamust ten BpaieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, ONMCaHHBIA OKOJIO

12 cdepsl; cepa, BiucaHHas B
MHOTOTPaHHUK WM B TEJIO BPAILCHUS

13 [Tonsatue 06 00bEMe. OCHOBHBIE
CBOIicTBa 00BEMOB TeI

14 O0béM nuIMHIpa, KOHyCa

15 O0BEM 1mapa u momaasb chepbl
[TonoGHBIE TENa B IPOCTPAHCTRE.

16 CooTHoIIEHN MEXAY TUIOIAIMU
MOBEPXHOCTEH, 00BEMaMH MMOTOOHBIX TET

17 KonTtponbHas padoTa o temam "Tema
BpaieHus" u "O0bemsbl Ten"

18 BekTop Ha JI0CKOCTH U B IIPOCTPAHCTBE

19 CrioxeHue ¥ BhIYUTAaHUE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO




21

Paznoxxenue BekTopa 1o Tpém
HEKOMILJIAaHApHBIM BeKkTopam. [IpaBuio
napajiiejacnurcaa

22

Pemenuie 3a1ay, CBSI3aHHBIX C
MIPUMEHEHUEM MPaBUJI JEUCTBUH C
BEKTOpaMU

23

IIpsimoyrosibHast cucTeMa KOOpPAMHAT B
npoctpanctBe. KoopanHaTel BeKTOpa.
[IpocTeiimue 3aga4n B KOOpAUHATAX

24

VYron mexny BekTopamu. CKanspHoe
NPOM3BEACHUE BEKTOPOB

25

Brrancnenue YIJIOB MEXKAY PSAMBIMU U
IJIOCKOCTAAMU

26

KoopanHaTHO-BEKTOPHBIN METOJ IIPU
pELICHUU TEOMETPUYECKUX 3a1a4

27

KoHTponbHas pabota nmo Teme "BekTopsl
Y KOOPJMHATHI B IPOCTpaHCTBE"

28

[ToBTOpenue, 0600IIeHNE U
cuctemaTu3anus 3HaHuil. OCHOBHbBIE
burypsl, GpakTel, TEOPEMBbI Kypca
TUTAHUMETPUH

29

[ToBTOpenue, 0600IIeHNE U
cuctemaTu3anus 3HaHuil. OCHOBHbBIE
burypsl, GpakTel, TEOpEMBbI Kypca
TUTAHUMETPUH

30

[ToBTOpenue, 0600IIeHNE U
cucTeMaTHh3anus 3HaHul. 3agadyu
TJIAHUMETPUH ¥ METOJIBI KX PEIICHHS




[ToBTOpeHme, 0600mIEeHNE 1

31 cUCcTEMATH3aIMs 3HAHUH. 3a1a9u 1
TUTAHUMETPUH U METOJIbI UX PEIICHUS
IToBTOpEeHME, 0000IIEHNE 1

1 cucrteMaTn3anys 3HaHu. OCHOBHEIE 1
¢burypsl, GpaxThl, TEOpEMBI Kypca
CTEpPEOMETPUU

33 HToroBast KOHTpOJIbHAs paboTa 1

14 [ToBTOpeHme, 0600mIEeHNE 1 1
cUCTeMaTHU3alus 3HaAaHUH

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

METOINYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET
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