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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEATbHOIO0 M HICANIBHOT0, XapaKTepe OTpPaXKEHUs
MaTeMaTHYECKOW HAYKOM SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajalTallid B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TAK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI€ pELIEHUs Te€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOUM U TPYIOBOM NESITENbHOCTH, SBIISAETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUJICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO HIPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00y4aroluXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmxeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opMHpOBaHHE TMPEACTABICHUS O T[EOMETPUU KaK YacTh MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNH, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue (YHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKIX MOHIATUN, 0OBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  NPAaKTHKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HaJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO W TMPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIUPYET IPOTEKAHNE NHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K JAJbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUNA Y
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa3oB M 3aJady Ha ONEPUPOBAHHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NPOBOJUTCS C OMNOPOM Ha HAMISAHOCTH, a
OIepUpOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneNéHHbIM [0 TroJaM OoOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCUOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IEpeceKarolIrecs,
napajuielibHble M CKpeluBaroumecs mnpsmbie. [lapaienbHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlesibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M MIOCKOCTU. YTJBI C
COHAIPaBJICHHBIMU CTOPOHAMHM; Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: apajielbHbIE TUIOCKOCTH; CBOMCTBA MapalIeIbHbIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPAdIp,
KyO, Mapasuiesenurie]; TOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE M MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O MpsSMOi
MEPIEHIUKYJIAPHON IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY NpPsIMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPNEeHIUKYISIPHOCTH NIBYX miockocted. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJHAS MIOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yced€HHasi mnupamMuga. OJIEMEHTbl TpU3Mbl W TnuUpamuibl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHTh CHAMMETPHUU B MUPAMUIAX, MapaJlJIeIenuIie1ax, MPaBHUIbHBIX
MHOT'OTPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPaHHUKOB: pEOpa, IWMaroHaiv, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
oA yceu€HHou nupamupl. [lostue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuHaapuyeckas MTOBEPXHOCTB, oOpa3yroliue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILIWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yrolasi
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IUIOMATb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101 h ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHAE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[lonoGubeie Tena B mpocTtpaHcTBE. COOTHOWIEHUS MEXAY IUIOUIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapajuieabHO U MEPIIEHIUKYISIPHO OCH), CEYEHUS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatsl Bektopa. Ilpocteiimme 3amaum B
KOOpJMHATax. YTon Mexay BekropaMu. CKalaspHOE MNpPOU3BEIEHHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTHSX, cpepax
DKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas pu3znueckas akTUBHOCTh); (PU3UUYECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATUIECKON HANIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HAaHWEM TJ00aTBFHOTO XapaKTepa JKOJOTHYECKHUX MPOoOJeMm;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOW KYJIbTYpOH KaK CPEJACTBOM IO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  JOSUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUIMH; (OPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, C€IMHUYHBIEC, YAaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEYUHIA;



e Ji€JaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JE€AYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHHS U BBIBOJIBI;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BONPOCHI KaK MCCIENOBATEIbCKHI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEIOBAHNE TI0 YCTAHOBIIEHHIO OCOOECHHOCTEH MaTeMaTUYECKOTO
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(DUINTHI MH(OPMALIUHY, TaHHBIX, HECOOXOANMBIX JUIsl OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh  MHGOPMALMIO U3  HUCTOYHUKOB  DPA3JIUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMaluu 1o CaMOCTOSATEJIEHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHs, CBOH BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIHMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pecynamugnsle oeticmausi, 06ecneuusarom Gopmuposanue

CMBICII0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OITNOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa MMM U YCIOBHUSIM, OOBACHITH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBath NOHATUSAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, PABUIIbHBI MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJIeIeIUIEebl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKUCIATH COOTHOLIEHHS MEX 1Y TUIOIIAIIMU
MOBEPXHOCTEH, 00BEMaMU MOTO0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TMPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (UTYpax, MPEICTABICHHYIO Ha YepTEKaxX U
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh  TpOCTEHIIMEe TPOrpaMMHBIE CpPEeICTBA MW DIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a71ad.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh peasibHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPHUUICCKUX TTOHITHI M TEOPEM, anmapara aareOphl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M TIIOMIAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; cepa, BliMcaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAIIICHMS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTYpbl OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMECHTOB.

BhITIOTHSTH (BBIHOCHBIC) IIJIOCKHE YEPTEKHU U3 PUCYHKOB MTPOCTHIX O0BEMHBIX
dburyp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPACKIa[blBaTh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreime reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUU U
HaXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH 0 00pa3laM WiIH alropuT™MaMm, NPUMEHsS
W3BECTHBIE METOBI ITPU PELIEHUHU CTAaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

[IpumeHaTs mOpocTEHIINE POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMeEHATh MONyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHBIC
CUTyalluM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYecKu CQOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEabHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 Brenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 HepHeHHI/IIEYJIFIpHOCTI) MIPSIMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

Haumenoanue pa3zzgena KonnyectBo OcHoBHOE cofiepKaHKe OcHoOBHBIE BUIbI JESTEIBHOCTH
(Tembl) Kypca 4acoB 00yJaroIuXcs
BBenenue B cTepeoMeTpuIo 10 OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA, AKTYaJIM3upoBaTh PaKThl U METOAbI

npsiMasi, INIOCKOCTb, POCTpaHcTBo. [IpaBuia
M300paKeHUs Ha PUCYHKAX: U300paxeHUs
IJIOCKOCTEH, MapaIeIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka.

[onsaTus: mepecekaromuecs MmIOCKOCTH,
nepeceKaromecs npsiMasi ¥ mioCKOCTb.
3HaKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKAX, Ha MPOCKITHOHHBIX

yeprexkax. HauanbHble CBEACHUS O

KyOe ¥ mupamMujie, uX pa3BEPTKU U
Mozenu. CedeHusi MHOTOTPAaHHUKOB.
[TonsiTre 06 akCMOMaTHYECKOM
MIOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUH U CIIEACTBHS U3 HUX

TUTAHUMETPUH, PETICBAaHTHBIE TEME.
IMoy4aTs npeacTaBieHus o
MIPOCTPAHCTBEHHBIX (pUrypax, pazdbuparb
npocTeine MpaBuia n300pakeHus 3TUX
¢buryp.

M300pakaTh NpsAMyI0 1 INIOCKOCTh HA
pPHUCYHKE.

Pacno3HaBaTh MHOIOI'paHHHKH,

nupamMuay, Kyo, Ha3pIBaTh X

JJIEMEHTBHI.

JenaThb pUCyHOK KyOa, MUpaMuibl, HAXOAUTh
OLIMOKH B HEBEPHBIX M300paKEHUSX.
3HAKOMHUTBCS C CEUCHHUSIMH, C METOTIOM
CJI€ZIOB; HCIIOJIb30BATh U1 OCTPOCHUS
CEUeHHsI METO]] CJIe/IOB, KPaTKO 3aITHUCHIBATh
IIarv MOCTPOEHUSI CEYEHUSI.

Pacno3HaBaTh BHJI M OTHOILIEHHA, B KOTOPHIX
ceueHue JAeauT pedpa Kyda, HaXOAUTh
TUTOIIA/Ih CEYCHHS.

Hcnoan3oBath 1o100ue MPH peLLICHUN
3a71a4 Ha MOCTPOEHUE CEUYCHHUI.
3HAKOMUTBCS C AKCHOMATUYECKUM
MOCTPOCHHEM CTEPEOMETPHH,

C aKCHOMaMHM CTEPEOMETPUU U

CJICZICTBHUSIMHU M3 HHX.

HNnnocTpupoBaTh aKCHOMBI

PUICYHKaMH U TIpUMeEpaMu

13 OKpYKaoIel 00CTaHOBKUCCUCHHUS
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[IpsimbI€ U IIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapaienbHOCTD IPSAMBIX U
MJIOCKOCTEH

12

B3anMHOe pacnonokeHue npsmbIx B
IIPOCTPAHCTBE: IIepeceKaroIuecs,
HapajuieIbHbIE U CKPELIBAIOLINECS

IpsIMBbIE.

[TapaynenbHOCTh NPSIMBIX U INIOCKOCTEH B
IIPOCTPAHCTBE: NapajljiesIbHbIE IIPSMBbIE B
IIPOCTPAHCTBE; MAPAIIEIIBHOCTD TPEX MPSIMBIX;
NapaJuIeIbHOCTD NPSMOM U IJIOCKOCTH. Y TJIBI
C COHAIIpaBJIEHHBIMHU CTOPOHAMU; YTOJI MEXAY
HPSIMBIMH.

[Tapay1eIpbHOCTB TUIOCKOCTEN: MapajlIeIbHbIE
IUIOCKOCTH; CBOMCTBA MapasuIeIbHbIX
IIJIOCKOCTEM.

[Ipocreiime npocTpaHCTBEHHBIE (PUTYPHI HA
IUIOCKOCTHU: TETpasap, KyO, napauienenumnesn;
IIOCTPOCHHE CEUYEHUI B IPOCTPAHCTBE.

AKTYyanu3upoBaTh (HaKThl U METOBI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOJUTH
aQHAJIOTUU.

ITepeuncasiTb BO3MOXKHBIE CITOCOOBI
PacCIIOJIOKEHUS ABYX MPSMBIX B IPOCTPAHCTBE,
WUTIOCTPUPOBATh UX HA IPUMEpax.

JaBaTh onpeaejeHue CKPEIIUBAIOIIUXCS
OpSAMBIX, GOPMYJIUPOBATH MPU3HAK
CKPELIMBAIOIINXCS NPAMBIX U IPUMEHSTH €T0
IIPY PELLICHUH 3a]ad.

Pacno3naBathb npu3My, Ha3bIBaTh €€
DJIEMEHTBI.

CTpouTh ceueHus IPU3Mbl Ha TOTOBBIX
yepTexax.

IlepeuncysiTb BO3MOKHBIE CIIOCOOBI
B3aUMHOTI'0 PACIOJIOKEHUS IIPAIMOM U
IIJIOCKOCTH B IIPOCTPAHCTBE, IPUBOINUTH
COOTBETCTBYIOLINE IPUMEPHI U3 PEabHOU
KU3HMU.

JaBaThb onpeaejieHue MapaieIbHOCTH
MIPSIMOM U TIIOCKOCTH.

®opMyIMPOBaTh NPU3HAK [1aPATUIETBHOCTH
IIPSIMOM M INTIOCKOCTH, YTBEPKACHHE O IIPSIMOU
[IEPECEUCHMS ABYX IUIOCKOCTEH, MPOXOAAIINX
yepe3 napajljiebHbIe MPsMBIE.

Pemate npakTuyeckue 3aa4y Ha IOCTPOCHUE
CEYEHU MHOTOTPaHHMKA.

OO0BsICHATH CiTydan B3aUMHOTO
PacCIoI0XKEHU MIOCKOCTEM.

JlaBaTh onpeaesieHne napaieIbHbIX
IIJIOCKOCTEM; IPUBOJIUTH IPUMEPHI U3
peanbHOM KU3HHU U OKpY’Kaloliel 00CTaHOBKH,
WUTIOCTPUPYIOIINE MapAJIICIbHOCTD
IIJIOCKOCTEM.
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Hcnoab3oBaTh NpU3HaK NapayuieIbHOCTU
JIBYX INIOCKOCTEH, CBOMCTBA MTapaJUIEIbHbIX
IIJIOCKOCTEN MpU PEIICHUH 3a7a4 Ha
noctpoeHre. O0bACHATH, YTO HA3bIBACTCS
MapajuieJIbHbIM IPOEKTUPOBAHUEM U KaK
BBITOJIHSCTCS IPOCKTUPOBaHUE (pUryp Ha
IIJIOCKOCTb.

H300paxaTth B mapamuiebHON TPOCKIIUU
pa3iInyYHbIe TeOMETPUUECKHe (PUTYPHI.
MoaenupoBaTh peaibHbIE CUTYallUH Ha
S3bIKE€ TEOMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIH C UCTIOIb30BAaHUEM
F€OMETPUYECKUX MTOHATHI.
Hcnonb3oBaTh npu pelieHnH 3a/1a4 Ha
MIOCTPOEHUE CEYEHU I TTOHITHE
NapajuleJIbHOCTH, IPU3HAKU U CBOICTBA
MapajuIeIbHBIX MPSIMBIX HA MIIOCKOCTH

[ IeprieH MKy IpHOCTD
MPSMBIX U MIJIOCKOCTEMN

12

[lepneHIMKYIAPHOCTH MPSMON U IIJIOCKOCTH:
NIEPIEHIUKYIISIPHBIE TIPSIMBIE B IIPOCTPAHCTBE,
MIPsIMBIE TIAPAJIENIBHBIC U IIEPIICHIUKYJIISIPHBIE
K IUIOCKOCTH, IIPU3HAK NIEPIIEHUKYISAPHOCTH
MIPSIMOM M TUIOCKOCTH, TEOPEMA O TIPSIMOU
MEePIEHIUKYIISIPHON IIJIOCKOCTH
[lepneHquKyISp U HAKIOHHBIE: PACCTOSHHUE OT
TOYKH [0 IIJIOCKOCTH, PACCTOSIHUE OT IIPSAMOM
J10 TNIOCKOCTH

AKTYyaJIu3upoBaTh GakThl U METObI
IIJIJAHUMETPUH, PEIICBAHTHBIE TEME, IPOBOAUTH
aHAJIOTHH.

OO0BsICHATH, KAKOW YroJ Ha3bIBaeTCs YIIIOM
MEXY NEPECEKAIOITUMUCS MIPSIMBIMH,
CKPELIUBAIOIIMMUCS IIPAMBIMU B
IIPOCTPAHCTBE.

JaBaThb onpeaejeHue epIeHIUKYIAPHBIX
MPSMBIX W NPSIMOM, NEPIEHANKYIISIPHON K
IIJIOCKOCTH.

Haxoautp yribsl Mexny

CKPEIMBAIOIIUMUCS IPSIMBIMU B KyOe U
ApamMue.

IIpuBoaAMTHL NpUMeEPHI U3 PEATLHON KU3HU U
OKpY’Karollel 00CTaHOBKH, UIUTIOCTPUPYIOLIHE
NEePIEHIUKYIIIPHOCTD IIPSIMBIX B
IIPOCTPAHCTBE U MEPIEHANKYIIIPHOCTD MIPSMOU
K IUIOCKOCTH.
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®opmMyIMPOBATH IIPU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMON U IJIOCKOCTH,
MPUMEHSITh €r0 Ha MPAKTUKE: OOBSICHSTD
NEePIEHANKYIISPHOCTH pedpa Kyda 1 AuaroHain
€ro rpaHu, KOTopasi €ro He COJEPKHUT,
HAXOJUTh JUIMHY JHAaroHaIH Ky0a. BeraucisaTs
BBICOTY IIPAaBUWJIBHOM TPEYTroJIbHON 1
IIPaBUJILHOM YETHIPEX YT OJILHOM TUPaMU, 110
JUTHHAM pEdep.

Pemarhb 3a7aun Ha BBIYUCIIEHUS, CB3aHHBIE C
MEePHEHANKYIISIPHOCTBIO MPSAMOU U MIJIOCKOCTH,
C UCIIOJIb30BaHUEM ITPU PELIEHUH
IUIAHUMETPUYECKHUX (PaKTOBU METOJIOB.
OO0BSCHATD, YTO HA3BIBAIOT
MEPHEHANKYIISIPOM U HAKIIOHHOM U3

TOYKH K IUIOCKOCTH; ITPOEKIMEN

HAKJIOHHOM Ha MII0CKOCTh. OOBSACHATB, UTO
Ha3bIBAETCS PACCTOSHUEM:

OT TOYKH 10 TNIOCKOCTHU; MEXKY
napauieIbHBIMU IUIOCKOCTSIMU; MEXKITY MPSAMOi
Y NapaJlJIeTIbHOM €1 INIOCKOCTBIO; MEXKIY
CKpEIINBAIOIIUMHUCS MPSMBIMHU.

HaxoauTthb 5T paccTOSIHUSA B IPOCTBIX
ClIydasix B KyOe, mupaMu/ie, pu3Me.
MopennpoBaTh peajabHble CUTYallUN Ha SI3bIKE
FE€OMETPHH, UCCIIEIOBATh MIOCTPOEHHbBIE
MOJIEJH C UCTI0JIb30BaHUEM F€OMETPUUECKUX
TTOHSATHIA.

Hcnonb3oBaTh pyu pelieHUH 3a/1a4 Ha
nmocTpoeHue cedeHuit teopemy Iudaropa,
CBOICTBA IPSIMOYTOJIHBIX TPEYTOJbHUKOB
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YTl MEKY IPSIMBIMU U
[JI0OCKOCTSAMU

10

VYTIIibl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOU U
IJIOCKOCTBIO; ABYTPAHHBIN yroJ, TUHEHHBIN
yroJl ABYTPaHHOIO yIJIa.
[lepnieHIUKYISIPHOCTD MJIOCKOCTEN: TPU3HAK
MEePIEHIUKYISIPHOCTH JIBYX IJIOCKOCTEH.
Teopema o TpEx mepneHIUKyIIpax

AKTYyanu3upoBaTh (HaKThl U METOBI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOJUTH
aQHAJIOTUU.

JdaBaThb onpeneseHue yria Mexay OpsMon

U TIOCKOCTBIO, (DOPMYITHPOBATH TEOPEMY O
TPEX MEepPHEeHIUKYIsSIpax 1 00paTHYIO K HEH.
HaxoauTte yroa mexay npsMon u
IJIOCKOCTBIO B MHOIOI'PaHHUKE,

PacCTOSIHUE OT TOYKH A0 IIPSMOI

Ha [IJIOCKOCTH, UCII0JIb3YSl TEOPEMY

0 Tpéx nepneHaukyispax. IIpoBomnutrs Ha
yepTeKe MNEpHEeHIUKYISIp: M3 TOYKM Ha
IPSIMYIO; U3 TOUYKHU Ha IJIOCKOCTb.

JaBaTh onpeieieHne IBYTPAHHOIO yIJla U
ero 371eMeHTOB. OOBACHATH PAaBEHCTBO BCEX
JUHENHBIX YTJIOB IBYTPAHHOTO yTJa.
HaxoauTh Ha yepTeke ABYTPAHHBIN YO

npu  pebpe  NUpaMuibl,  I[PHU3MBI,
napajuiesIenuneaa.

JlaBaTp ompeneseHue yria MexAy
IJIOCKOCTSIMMU.

JaBarb omnpenejieHue U  (GOPMYJTHPOBATH)
NPU3HAK B3aUMHO  NEPIEHIUKYISPHBIX]
IIJIOCKOCTEMN.

Haxoauth yribl Mexay MIOCKOCTSIMU B

KyOe U nupamue.

Hcnoab3oBaTh IpH PEICHUH 33]1a4 OCHOBHBIE
TEOPEMBI U METO/IbI IIJITAHUMETPUH.
MogaeanpoBaTh peanbHble CUTYalluH Ha
A3BIKE TEOMETPHH, HCCIIEI0BATH
ITIOCTPOEHHBIE MOJIENH C UCIIOJIB30BAHNEM
FEOMETPUYECKUX TTOHITHH.

Hcnonb3oBaTh npu pElICHUM 3a1a4 Ha
IIOCTPOEHUE CEYEHUN COOTHOUIEHUS B
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MPSIMOYTOJIBHOM TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[ToHsiTHE MHOTOIpaHHHKA,

OCHOBHBIE 3JIEMEHThl MHOTOI'PaHHHKA,
BBIIYKJIbIE U HEBBIITYKJIbIE MHOTOIPAaHHUKU;
pa3BEPTKA MHOIOTPAHHUKA.

[Ipu3ma: n-yroyibHas npu3ma; rpaHu

Y OCHOBAHUS MPU3MBIL; IpsAMas U
HAaKJIOHHAs IPU3MbI; OOKOBas

U TOJIHAasl IOBEPXHOCTh MPU3MBI.
[Tapamrenenunen, npsIMOYIrOJIbHBIN
napasJiesIenuIe]l 1 ero CBOUCTBa.
[Mupamuna: N-yrosnbHas nupamuaa, TpaHu v
OCHOBaHHE MUPaMM/JIbl; OOKOBas U MOJIHAs
MIOBEPXHOCTh TUPAMU/IbL; IPABUIIbHAS U
yced€HHas nupaMua.

DneMeHTHI NPU3Mbl U TUPAMU/IBIL.
[IpaBriIbHBIE MHOTOIPAaHHUKHU: ITOHSITHE
MIPaBWJIBHOTO MHOTOTPaHHUKA; IPAaBUIIbHAS
pu3Ma

U [IpaBWJIbHAS MMpaMUa; IPaBUIIbHAS
TpEyroybHasi MUpaMHuIa

U MPaBUJIbHBIN TETpadip; KyO.
[Ipencrasienue o NpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa3p, JOJIEKAdP U
HKOCa’Ip.

CumMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, MPSAMOM, MIIOCKOCTH.
DNeMeHThl CUMMETPUU B TUpaMuax,
napajuieJIenuneaax, NpaBuiIbHbIX
MHOTOTpaHHHUKAaX.

Brruncnenue 371€MEHTOB MHOTOTPaHHHUKOB!
pé6pa, nuaronanu, yrisl. [nomans 60KoBo
IIOBEPXHOCTHU U MOJIHON IIOBEPXHOCTH
MPSAMON MPU3MBI, TUIOLIAAb OCHOBAHUM,
Teopema 0 OOKOBOH MOBEPXHOCTH MPSIMOi

AKTYyanu3upoBaTh (HakThl U METOBI
IUIAaHUMETPHH, PEJICBAHTHBIE TEME,
NPOBOJIUTH AHAJIOTHH.

JlaBaThb onpejeseHHe Mapajuleenumesa,

pacno3HaBaThb €0 BUJbl U U3Y4aTh CBOICTBA.

JaBaThb onpenesieHue MUPaMU/Ibl,
pacno3HaBaTh BUJIbI TUPAMMU/I,
¢hopmympoBaTh cBoiicTBa pédep, rpaHet u
BBICOTHI TPAaBUJIBHOW MTUPAMHU/IBI.
Haxoaurs momaas moJIHoM 1 00KOBOH
MMOBEPXHOCTU UpamMuibl. JlaBaTh
onpeaejJieHue yCEUYEHHON MUPaMUIbI,
Ha3bIBaTh €€ DJICMEHTEL.

®opmMyIMPOBATH TEOPEMY O IUIOLIATN
OOKOBOI1 MOBEPXHOCTH MTPaBUIILHON
yceuéHHOU nupamMuibl. Pemiatb 3a1aun Ha
BBIYMCIICHHE, CBA3aHHbBIE C TUPAMUIAMU, a
TaKXe 3a/1a41 Ha IOCTPOCHUE CEYEHUN.
JaBaTh onpeaejieHue IPU3MBI,
Pacno3HaBaTh BU/IbI IPU3M, H300paKaATh
npu3Mbl Ha yepTexe. HaxoauTs miomaib

MOJTHOM MM OOKOBOI MOBEPXHOCTU HPU3MBI.

N3yuats cooTHOUIEHUS Ditniepa 1uist
yucia pédep, rpaHelt U BEpIIMH
MHOT'OTpaHHUKA.

HN3yyarp BUIbI

MPaBUJIbHBIX
MHOTOTPaHHUKOB, UX

Ha3BaHUsA U KOJIUYECTBO
IpaHEH.

H3yuyaTs cumMMeTpHIO
MHOI'OTPaHHUKOB.

OO0BACHATD, KaKNE TOYKH
Ha3bIBAIOTCSI CHMMETPUYHBIMU
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npu3msl. [1nomans 60koBOI MOBEPXHOCTH U
IIOBCPXHOCTU HpaBHHBHOﬁ nupamMubl,
Teopema

0 101131 OOKOBOM OBEPXHOCTU YCEUEHHOMN
MIAPAMMUIBI

OTHOCHTEJIBHO JJaHHOMN TOYKH,

IIPSAMOM WIH INIOCKOCTH, YTO

Ha3bIBAIOT LIECHTPOM, OChIO WJIU
IUIOCKOCTBIO CUMMETPUHU (DUTYPBHI.
IIpuBoANTHL NPUMeEPBI CUMMETPHUUHBIX
buryp B apXuTeKType, TEXHUKE, IPUPO/IE.
MoaennpoBaTth peajibHble CUTYallUH Ha
A3BbIKE TEOMETPHHU, UCCIIE0BATh
IIOCTPOCHHBIE MOJIENH C UCIIOIb30BAHUEM
reOMETPUUECKUX MMOHATHH, CII0JIb30BATh
110/1001M€ MHOIOI'PAaHHUKOB

OO0BbEMBI MHOTOTPAHHUKOB

[Tonstue 06 00bEMe. OOBEM MUpPaMUIbL,
MPU3MBI

AKTYyaau3upoBaTh HaKThl U METOBI
IUIAHUMETPHUH, PEJIEBAHTHBIE TEME.
OO0BSICHATB, KaK U3MEPAIOTCA

00BEMBI T€J1, TPOBO/ISL AHATIOTHIO €
W3MEPEHHUEM IUIOIIAIEH

MHOT'OYI'OJIbHUKOB. ®OpMY/JIHPOBATH
OCHOBHBIE CBOMCTBa 00BEMOB.

N3y4yaTsh, BHIBOAUTH (hopMyJibl 00bEMA
IIPSAMOYTOJIBHOTO ITapajuIeIeUIIe1a, TPU3MBbI
Y TUPAMHUJIBL.

BoruncasaTs 00bEM MPpU3MBI U TUPaMUJIBI 110
UX JJIEMEHTaM.

IIpumeHsTH 00BEM /17151 pELLICHUS
CTEPEOMETPUYECKUX 3a/1a4 U

JUTSI HAXOKJIEHUSI TEOMETPUYECKUX BEJTUUMH.
MopennpoBaTh peajabHble CUTYallN Ha
S3bIKE TEOMETPUH, HCCJIE10BATH
IIOCTPOEHHBIE MOJEIH C UCTIOIb30BAaHUEM
T€OMETPUYECKHX MTOHATHI
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[loBTOpEHME: CEueHMUH, 4 ITocTpoenue ceuenuii B CTpouThb ceueHue MHOTOTpaHHUKA METOA0M
PacCTOSTHUSA U YIJIbI MHOT'OTPaHHHKE. CJIEJIOB.
Beluncnenue paccToOsHUN: MEXY IBYMsI JlaBaThb onpeaesieHHe PACCTOSHUS MEXIY
TOYKAMH, OT TOYKH JO IIPAMOH, OT TOYKH 10 burypamu.
IIJIOCKOCTH; MEXAY CKPELIUBAIOIIMMUCS Haxoaurs paccrosiHue Mexny
IPSIMBIMU. [apaJUIeIbHBIMU INIOCKOCTSIMH,
Beruucnenue yrios: Mexay MEXY INIOCKOCTBIO U NIapAILIIENIbHON €1
CKPEILMBAIOIINMUCS IPSIMBIMHU, MEXKIY IIPSIMOM, MEX]y CKPELIMBAIOLIMMUCS
IIPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, npsiMbIMU. CTPOUTH JIMHEHHBIN yros
YIJI0B MEXKAY IUIOCKOCTSIMU JIBYTPaHHOI'O yIjla Ha 4YepTexke
MHOT'OI'PAHHUKA X HAXOUTh €T0 BEJINYHHY.
Haxoautp yriibl Mexay IIOCKOCTSIMU B
MHOT'OIPAHHUKAX
OBIIEE KOJIMYECTBO 68
UYACOBIIO
[TPOTPAMME
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne i/m P Kourposbubie IIpakTHyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
Tena Bpamenus 12
OOBEMBI TET 5 1
4 [ToBTOpeHue, 06001EeHNE, 7 1
cUcTeMaTU3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0
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11 KJTIACC

IIPOCTPAHCTBE

Cno)KEHHE ¥ BBIYUTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha yucio. Pa3iioxkeHne BeKTopa 1o
TpEM HEKOMILUIaHApHBIM BeKTopaM. [IpaBuio
rapajuiesIenuIes1a.

Pemenne 3aga4, CBI3aHHBIX

C IPUMEHEHUEM IIPABUII ICUCTBUI C BEKTOPaMH.
[IpsimoyronbHas cucreMa KOOpAUHaT B
rpoctpancTse. KoopauHaTel BEKTOpa.
[Tpocreiimme 3agaun

B KOOpAMHATAX. YTOJI MEXAY BEKTOPAMH.
CxayiipHOE ITPOU3BEIEHUE BEKTOPOB.
BrIuncienue yrioB M1y NpSAMbIMUA U
IJIOCKOCTSIMU.

KoopamHaTHO-BEKTOPHBINA METOJ

[IpY pELICHUU T€OMETPUYECKUX 3a1a4

HaunmenoBanue pasnena KonmuectBo OcHOBHOE coJIep)KaHHe OCHOBHBIE BUJIBI ICATEIILHOCTH
(Temsl) Kypca 4acoB oOydaroImumxcs
BeKTOpbI 1 KOOP/IMHATHI B 10 BekTop Ha TIIOCKOCTH U B IPOCTPAHCTBE. AKTYaJIU3UPOBATh (GaKThl U METObI

[JIJAHUMETPUH, PEIIEBAHTHBIE TEME, IPOBOAUTH
AQHAJIOTHU.

OnepupoBaTrh NOHATHEM BEKTOD B
[IPOCTPAHCTBE.

DopmMyIMpPOBATh IIPaBUIIO NapajuIeIenuIe a
[IPY CJIO’KEHUU BEKTOPOB.

CkJ1aABIBATh, BBIYMTATH BEKTOPHI,

YMHOKaTh BEKTOp Ha uyncio. U3ydyars
OCHOBHBIE CBOMCTBA ATUX OMEPALIHIA.

/laBaTh onpeieeHne NPsIMOYTOJIBHOM CUCTEMBI
KOOPJMHAT B IPOCTPAHCTBE. BbIpasuTh
KOOPAMHATHI BEKTOpa 4epe3 KOOPAUHATBI €ro
KOHIIOB.

BuIBOAUTE, HCII0/1b30BATHL (DOPMYJTY IIUHBL
BEKTOPA U PACCTOSHMS MEXY TOUKAMH.
BripakaTh CKaIsIpHOE IPOU3BEACHUE BEKTOPOB
4yepe3 X KOOPAUHATBI, BEBIYUCIIATH YIOJl MEXKIY
IIBYMSI BEKTOPaMH, JBYMs IIPSIMBIMHU.

HaxoauTts yroa Mex1y NpsiMON U INTOCKOCTBIO,
YTOJI MEXKIY IBYMs INIOCKOCTSMHU

AQHATUTUYECKIMH METOJIaMH.
b, HCN0JIb30BATH (POPMYJIY PACCTOSIHHS OT
TOYKH JI0 TIIOCKOCTH
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Tena BpaleHus

12

Cdepa u map: ueHTp, paanyc, 1uamerp;
IUIOIAb MOBEPXHOCTH cephl. BzanmHoe
pacrionioskeHue cepbl U INIOCKOCTH;
KacaTeJbHast IIIOCKOCTh K cdepe; Iomaib
chepsl.

H300pakeHue chepsbl, mapa Ha IIIOCKOCTH.

Ceuenus mapa

AKTYyaau3upoBaTh HaKThl U METOBI
IUTAHUMETPHH, PEIICBAHTHBIC TEME, IPOBOIUTH
aHAJIOTHH.

JlaBaTh onpeesieHusi ceprl U mapa, ux
IEHTpa, paauyca, TMaMeTpa.

OnpeneasaTs chepy Kak GUTYpy BpaIICHUS
OKPYKHOCTH.

HceaenoBaTh B3aMHOE PACIIOTIOKEHHE CHEPHI
U TUIOCKOCTH, JIBYX c(ep, HILTICTPUPOBaTh
9TO Ha YePTEIKaX U PUCYHKAX.
®opmyanpoBaTh OIpeesieHIE KacaTeIbHON
IJIOCKOCTH K chepe, CBOMCTBO M IPU3HAK
KacaTeJIbHOU TIOCKOCTH.

3HAKOMMTBCS C T€OAC3NIECCKIMHU JTIUHUSMU Ha

chepe

[Mununaapryeckas MoBEPXHOCTb, 00pa3yolne
LWIMHIPUYECKOI TOBEPXHOCTH, OCh
HUJIUHAPAYECKON oBepxHOCTH. [lnmHap:
OCHOBaHUs U OOKOBasi IOBEPXHOCTH,
oOpasyrolias 1 oCh; MIIONaAb OOKOBOW U
ITOJIHOM ITOBEPXHOCTH.

N300pakeHne HUIMHIpA

Ha IIocKoCcTH. Pa3zBépTka mmnmuapa. CeueHus

IWIMH/IPa (TUIOCKOCTBIO, MapauIeIbHON WK
NEepIEHINKYIIIPHON OCH LIUIMHPA)

OO0BSICHATH, UTO HA3BIBAIOT LIMJIUHAPOM,
Ha3bIBaTh €ro 1eMeHThl. U3yuars,
00BSICHATD, KaK MMOJIYYUTh HUWIMHJP IYTEM
BpallleHUs IPSIMOYTOJIbHHKA.

BbiBoAMTS, HCIO0JIB30BATH (POPMYIIBI IS
BBIYUCIICHUSI IJIOIIa 11 OOKOBOI MOBEPXHOCTH
LHWIMH]pA.

N3y4ars, pacno3HaBaTh pa3BepTKy LWIMHAPA.
M300pamaTh HUIMHIP U €70 CEUEHUS
IJIOCKOCTBIO, MPOXOASILEN YEPE3 €O OCH,
NapaJuIeIbHON WM MEPIEHANKYISIPHOM OCH.

HaxoauTts mmiontagy 3THX CEYSHUM.
MopaenupoBaTh pealbHbIE CUTYAllUH Ha S3BIKE
reOMETPUH, HCCJIEI0BATH TOCTPOCHHBIE
MOJIEJH C UCTIOIb30BAHUEM F€OMETPUUECKUX
ITOHSATHI
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KoHnnueckas noBepxHOCTb, 00pasyromnye
KOHHMYECKOU ITOBEPXHOCTHU, OCh U BEPILIMHA
KOHHYECKOU ITOBEPXHOCTH.

Konyc: ocHoBaHue 1 BepinHa, 00pa3yromias u
0Cb; IIJI0Iab OOKOBOM U IMOJIHOM
MOBEPXHOCTU. Y CEUEHHBIN KOHYC:
o0pa3yroiue U BbICOTa; OCHOBaHUS U OOKOBast
MTOBEPXHOCTb.

N300paxeHne KOHyca Ha TUIOCKOCTH.
Pa3BépTka KoHycCa.

Ceuenus koHyca (TJIOCKOCTbIO, MapaieIbHON
OCHOBAHHUIO, U IJIOCKOCTHIO, TPOXOISIICH
yepes3 BEPILUHY)

Oﬁ’bﬂCHﬂTb, KaKO€ TCJI0 Ha3bIBAOT KPYT'OBBIM
KOHYCOM, Ha3bIBATb €I'0 3JICMCHTBI.

H3yuath, 00bACHATH, KaK [IOJTYYUTh KOHYC
IyTEM BpallEHUs MIPSIMOYTOJIbHOTO
TPEYTrOJIbHUKA.

HN300paxkaTh KOHYC U €r0 CEUCHUS
IJIOCKOCTBIO, TPOXOASAIIEH Yepes OChb, U
IJIOCKOCTBIO, IEPIEHAUKYIISPHOM K OCH.
HN3yuaTsp, pacno3HaBaTh pa3BEPTKY KOHYCA.
BbIBoAUTE, HCNIOIB30BATH (DOPMYITBI JUIS
BBIUMCJICHUSI IJIOIAAN OOKOBON MOBEPXHOCTH
KOHYCa.

Haxoautp muionaayn ce4eHu, IpoxXoasimux
yepe3 BEpLIMHY KOHYca WU
MEPIEHIUKYISIPHBIX €70 OCH.

OO0BACHATH, KAaKOE TEJIO HAa3bIBAETCS
YCEUYEHHBIM KOHYCOM.

H3yuarhb, 00bACHATSH, KaK €ro NOJy4UTh
IyTEM BpAICHUS IPSIMOYTOJIBHOMN TPANECINH.
BoiBoauTh, NpUMeHATH GOPMYITY IS
BBIYMCIICHUSI IIJIOIa /11 OOKOBON TOBEPXHOCTH
YCE4EHHOT'0 KOHYCa

Komb6unanus ten BpateHus u
MHOTOTPaHHUKOB. MHOTOIpaHHUK,
OIKCaHHBIN 0KOJIO cepbl; chepa, BOUCAHHASL
B MHOTOTPaHHUK WJIX B TEJIO BpaLLIEHUS

AKTyaJau3upoBaTh GakThl U METObI
IIJIAHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOAUTH
aHAJIOTHH.

Pemath cTepeoMeTpuUecKue 3a1a4H,
CBSI3aHHBIE C TE€JIAMU BPAILEHUs, IOCTPOCHUEM
CEUeHHUH Tell BpalicHus, C KOM6I/IHaI_II/I${MI/I TEJI
BpaILlCHNUs U MHOTOTPAaHHUKOB Ha HAXOXKJECHUE
TFEOMETPUYECKUX BEIINYMH.

Hcnoab3oBaTh IIpH pELICHUN
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CTCPCOMECTPHUICCKUX 3alaY INIAHUMCTPUUICCKHUC
q)aKTBI 1 MCTOJbI 3aJa491 Ha BBIYHUCIICHUC U
J0Ka3aTCJIbCTBO.

MOI[CJIHpOBaTb PCaJIbHbIC CUTYAallUU Ha A3BIKEC
TCOMETPpHH, HCCIAECA0BATD IIOCTPOCHHEIC
MOJCIIN C UCITIOJIb30BAHHUEM I'COMCTPUICCKUX

HOHSTUN
OO0BbEMBI Tel ) [Tonstue 06 00bEMe. OCHOBHBIE CBOMCTBA AKTYaau3upoBaTh HaKThl U METOIBI
00BEMOB TeII. IUIAHUMETPHH, PEJIEBAaHTHBIC TEME, TIPOBOIUTH
O6béM nunuHapa, konyca. O0bEM I1apa u aHaJIOTHH.
rwtowmas cdepsl BbIBOIUTB, HCIOJIB30BATH OPMYJIBI

00BEMOB: PU3MBI, IMIUHAPA, TUPAMUBI,
KOHYCAa; yCEUEHHOW NTUpaMUbl U YCEUEHHOTO
KOHYcCa.

Pemarhb cTepeoMeTpu4eCKUe 3a1a4H,
CBSI3aHHbIE C BBIYUCIIEHHEM 00BEMOB.
®opMyIMPOBAThH OIPEIEIICHUE IIAPOBOTO
CErMeHTa, NIapOBOIo CJI0s, IIapOBOI0 CEKTOPA.
IIpumeHsaTh GopMyIIbI 17151 HAXOXKACHUS

00BEMOB IIAPOBOTO CErMEHTA, IIAPOBOTO
CeKTopa
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[Tomo6HbIE TEeNa B IPOCTPAHCTRBE.
COOTHOIIICHUST MEX]TY TUTOIIAIIMH
MOBEPXHOCTEH, 00BEMaMHK 1OT0OHBIX TeJ

Pematb crepeoMeTpudeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM IIapa U TUIOMIAAbI0
chepsr.

MopaeanpoBaTh peaibHbIC CUTYAIIUN Ha S3BIKE
Ir€OMETPHUH, UCCIICIOBATh IIOCTPOCHHBIC
MO/ICJIU C UCII0Ib30BAHUEM T€OMETPUUYECKUX
ITOHSTHH.

AKTYaJIn3upoBaTh GaKThl © METOIBI
IJJAHUMETPHUH, PEJICBAHTHBIE TEME, POBOAUTH
aHAJIOTHH.

Pematnb CTEPEOMETPUUYECKHE  3aJayH,
CBSI3aHHBIE C COOTHOIIEHHEM OOBEMOB U
MMOBEPXHOCTEN I10TOOHBIX Ten B
MIPOCTPAHCTBE.

MoaenupoBaTh peaibHbIE CUTYallUH Ha SI3bIKE
T€OMETPUH, UCCIIEIOBATH TOCTPOCHHBIE
MOJIEJH C UCTIOJIBb30BAHUEM F€OMETPUUYECKUX
MMOHSITHHN

[ToBTOpEeHUE, 0000IIEHNE U 7 OcHoBHbIe (HUTYPBI, (PAKTHI, TEOPEMBI Kypca Pemars npocreitime 3axaun Ha HAXOXKIACHUE
CUCTEMaTH3alMs 3HAaHUI TJITAHUMETPUH. 3a/1a4M TUIAHUMETPUU U JUTMH ¥ yIJI0B B TEOMETPUUYECKHX (uUrypax,
METOJIBI UX npuMeHsTh Teopemy Iludaropa, Teopemsl
peneHus. CHUHYCOB 1 KOCHHYCOB.
OcHoBHbIe (HUTYPHI, (HAKTHI, TEOPEMBI Kypca HaxoauThb mromai> MHOrOyrojabHHKa, Kpyra.
CTEpEOMETPHUH. 3a1auun Pacno3naBaTth moo0HbIe PUTYPBI, HAXOTUTH
CTEPEOMETPUN U METOIBI UX PEIICHUS OTHOIICHHA JUTHH H ILIOTIAICH.
Hcnoab3oBath Npy pelieHUN
CTEPEeOMETPUYECKUX 3a/1a4 (DaKThl K METOJIbI
IUIAaHUMETPUH
OBIIEE KOJIMYECTBO 34
UACOBIIO ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

CJIICACTBHUA U3 HUX

10 KUIACC
No KonuyectBo yacos Jlara DJIEKTPOHHbBIE
n/n Tema ypoka Bcero KonrTpoabusbie IlpakTnuyeckue  U3yYCHUHA unpposLIe
o0pa3oBaTte/ibHbIE
padoTshI padoThbI pecype
BBenenue B crepeomerpuio 10 u
OCHOBHBIE IIOHATHUS CTEPEOMETPUHU: TOUKA, ITPsIMas,
IJIOCKOCTB, MpocTpaHcTBO. [IpaBuna uzoOpaxxenus 1 Hex
1 Ha PUCYHKaX: N300pakeHMs IIIOCKOCTEH, 1
HapaieNIbHbIX NPSMBIX (OTPE3KOB), CEPETUHBI cent
oTpe3Ka
2 [TonsTHs: nepecekarouecs MIOCKOCTH, 1 1 Hexn
nepeceKaroIuecs npsiMast v II0CKOCTh CEHT
3 [TonsTHSA: nEepecekarolecs MI0CKOCTH, 1 2 Hen
nepeceKaroIuecs npsimasi ¥ miIocKocTh CEHT
3HAKOMCTBO C MHOTOI'PaHHUKAMHU, U300pakeHne 2 Hen
4 MHOTOTPaHHUKOB HAa PUCYHKaX, Ha IPOEKIIMOHHBIX 1 -
yeprexax
5 HavanbHble cBeieHus 0 Kyoe U mupamujie, ux 1 3 Hex
pa3BEpTKU U MoJenn. CedeHns MHOTOIPaHHUKOB CEHT
6 HauanbHble cBeieHus 0 Ky0e v mupaMuze, ux 1 3 Hen
pa3BépTku U Mojenu. CeyeHns MHOTOIPaHHUKOB CEHT
[TonsiTHE 006 AKCMOMATHYECKOM MOCTPOCHUU 4 Hen
7 CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U 1 cemt
CJIEJICTBUS U3 HUX
[Tonatue 06 akCHOMAaTUYECKOM ITOCTPOSCHUH 4 nen
8 CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U 1 cert
CJIEJICTBUS U3 HUX
[Tonatue 06 akCHOMAaTHYECKOM ITOCTPOSHUH
9 CTEepPEOMETPUU: aKCHOMBI CTEPEOMETPUU U 1 1 Hex okt
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IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

10 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U 1 1 Hen okt
CJICZICTBUS U3 HUX
IIpsiMble U JIOCKOCTH B MpocTpaHcTBe. [lapaieibHOCTh NPAMBIX U IVIOCKOCTEl 12 9
B3anMHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE:
11 IepPECEKAIOIINECS, TapajlIeIbHbIE U 1 2 HeJl OKT
CKPELIMBAIOIINECS NPsIMble
[TapannenbHOCTh NPSAMBIX U IUVIOCKOCTEH B
12 IIPOCTPAHCTBE: MTApaJUICIIbHBIE IIPSIMBIC B 1 2 HeJl OKT
IIPOCTPAHCTBE; NapaJlIeIbHOCTh TPEX MPSAMBIX
[TapannenbHOCTh NPSAMBIX U IUNIOCKOCTEH B
13 npoctpaHcTse: [[apamienbHOCTh IPAMON U 1 3 HeJ OKT
IUIOCKOCTH
14 VYTIu1Bl ¢ COHANPABICHHBIMUA CTOPOHAMH 1 3 HeJ OKT
15 Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1 4 Hel OKT
16 Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1 4 Hel OKT
17 [TapannenbHOCTh MIOCKOCTEN: MapaIeIbHbIE 1 1 Hen
IJIOCKOCTH HOS0
o o 1 Hen
18 CBolicTBa apauIeIbHBIX TUIOCKOCTEH 1
HOSI0
19 [Tpocreiinme npocTpaHCTBEHHBIE PUTYPHI HA 1 2 Hen
MJIOCKOCTH: TETPadIp, KyO, mapasiesiernure HOSI0
20 [Toctpoenue ceuennit 1 2 men
HO50
o 3 Hen
21 [TocTpoenue ceuenuit 1
HOSI0
KonTponbhas pabota no teme "lIpsmMble u 3 Hexn
22 IUIOCKOCTH B IpocTpaHcTBe. [lapanienbHocTb 1 Hos6
MPSIMBIX U IIJIOCKOCTEN"
IlepneHAUKYJISIPHOCTD NMPAMBIX U II0CKOCTEH 12 4
23 [lepneHauKyISIPHOCTD MPSAMOM M TUIOCKOCTH: 1 4 Hen
NEPIEHIUKYJIIPHBIE IPSIMbIE B IPOCTPAHCTBE HOA0
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24 [Tpsimble napamienbHble U NEPHEHAUKYIISPHBIE K 1 4 men
IUIOCKOCTHU HOsI0

o5 [Ipsimble napasuienbHble U NEPIEHIUKYIISIPHBIE K 1 | Hen ek
IUIOCKOCTH

26 [Tpu3Hak NepneHIuKyIIPHOCTU IPSIMON U 1 | Her nex
IIJIOCKOCTH

27 [Ipu3Hak nepnesauKyJIApHOCTH IPAMOM U 1 2 Hex nek
IUIOCKOCTH

28 Teopema o0 psAMOH NEPIEHANKYIIAPHON INIOCKOCTH 1 2 HeJ ek

29 Teopema o npsMoOi epreHANKYISIPHON INIOCKOCTH 1 3 Hex ek

30 Teopema o IpSIMOH TIEPIICHANKYISIPHON TUIOCKOCTH 1 3 Hex ek
[IeprieHAUKYISp U HAKIOHHBIE: PACCTOSIHUE OT

31 TOYKH JI0 IFIOCKOCTH, PACCTOSHUE OT MPSIMOU 110 1 4 Hen nex
IIJIOCKOCTH
[IeprieHAUKYISp U HAKIOHHBIE: PACCTOSIHUE OT

32 TOYKH JI0 IFIOCKOCTH, PACCTOSIHUE OT MPSMOU 110 1 4 Hen nex
IIJIOCKOCTH
[IeprieHaUKYISp U HAKIOHHBIE: PACCTOSIHUE OT

33 TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT MPSAMOH 10 1 1 Hen sHB
IIJIOCKOCTH
[TeprieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT

34 TOYKH JI0 INIOCKOCTH, PACCTOSHUE OT MPSIMOM 110 1 1 HE SHB
IIJIOCKOCTH

YTiIbl MeAKIY NPAMBIMH M IIOCKOCTSMH 10 4

35 VYTIIBI B IPOCTPAHCTBE: YIoJl MEKIY MPSIMON 1 1 2 Hex SiHB
IIJIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHENHBIN YroJl ABYTPaHHOTO 1 2 Her sHB
yria

37 JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPaHHOTO 1 3 Hex AHB
yria

38 [lepneHquKyISIPHOCTD IIJIOCKOCTEN: IPU3HAK 1 3 Hex AHB

NEPNCHAUKYJIIAPHOCTU ABYX IIJIOCKO cTen
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[leprieHIUKYISAPHOCTD MJIOCKOCTEH: MPU3HAK

39 N 1 1 ven der
NEepIEHINKYIIIPHOCTH ABYX IIIOCKOCTEH

40 [eprieHAUKYIAPHOCTH MIOCKOCTEH: MpH3HAK 1 I Hex des
NEPIEeHIUKYISIPHOCTH ABYX IIOCKOCTEN

41 Teopema o TpEX MEepPHEHANKYIIIPAX 1 2 "Hen der

42 Teopema o TpEX MEpPHEHANKYIIIPAX 1 2 "Hen der

43 Teopema o TpEX MEepPHEHANKYIIIPAX 1 3 Hen der
KonTtponbHas pabora mo Temam

44 "IleprnieHIUKYISIPHOCTD MPSMBIX U IIIOCKOCTEN" U 1 3 Hen der
"Vl MeXAY IPSIMBIMU U IJIOCKOCTSAMHU"

Muororpanauku 11 4

[lonsATHE MHOTOTPaHHNKA, OCHOBHBIE JIEMEHTHI

45 MHOTOTPaHHHKA, BHITYKJIBIE U HEBBITYKIIbIE 1 4 uen des
MHOTOTPaHHHKH; pa3BEPTKa MHOTOIpaHHHUKA
[Ipu3ma: N-yrompHas npu3Ma; rpaHd ¥ OCHOBAHHS

46 MIPU3MBI; TIpSIMasi U HaKJIOHHAs ITPU3MBbI; OOKOBas 1 1 4 wen der
MIOJTHASI TOBEPXHOCTH MPU3MBI

47 [Tapamnenenunen, HpﬂMoyT?HBHBIfI 1 1 Hen
napajiesienune]] ¥ ero CBOMCTBa MapTa
[Tupamuna: N-yronpHas nupamuia, TpaHu U

48 OCHOBaHME MHPaMUJIbl; OOKOBas M MOJIHAS ) 1 1 Hen
MIOBEPXHOCTh TUPAMHU/IBI; TPABUIbHAS U YCCUEHHAS MapTa
nupamMua
[TpaBUIbHBIE MHOTOTPAHHUKU: TIOHATHE

49 NPaBUIBHOTO MHOTOTPaHHUKA; TIPAaBUIIbHAS TIPU3Ma 1 2 Hen
U TIpaBUIIbHAS MTHPaMUa; MpaBUIbHASI TPEYTOJIbHAS MapTa
nUpaMu/Ia ¥ MPaBIIILHBINA TETpadap; Kyo

50 IIpencraBnenue 0 MpaBUIBHBIX MHOTOTPAHHUKAX: 1 2 Hen
OKTa3Ip, 10JIEKadIp U UKOCAYIP. MapTa

51 Cummerpus B POCTPAHCTBE: CUMMETPHS 1 3 Hen
OTHOCHTEJIEHO TOYKH, MPSIMOH, IMIIOCKOCTH. MapTa
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DeMEHTHI CUMMCETpPHUH B IIMpaMuax,
napauiCjicnmIic1ax, rnmpaBUJIbHbIX MHOTI'OI'PpaHHUKAX

52 Brrurcnenue 31eMeHTOB MHOTOTPaHHUKOB: pé0pa, 1 3 Hen
JUArOHaJN, YTJIbI MapTa
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
IIOBEPXHOCTHU IPSIMOI IIPU3MBIL, IUIOIAAb

53 P P p ’ man 1 1 Hen amp

OCHOBaHMH, TeopeMa 0 OOKOBOH MMOBEPXHOCTH
IIPSIMOM TIPU3MBI

[Tnomans OOKOBOM MOBEPXHOCTH U TTOBEPXHOCTH
54 IPaBUIbHON NMUpaMuUbl, TEOpEMa O MIIOLIATU 1 1 Hen anp
OOKOBOH TOBEPXHOCTH YCEUEHHON MUPaMUJIb

55 KontponbsHast padbora no Teme "MHOrorpaHHUKH" 1 1 2 Hep anp
O0bEMBI MHOTOTPAHHUKOB 9 4
56 [Toustie 00 00BEME 1 2 Hex anp
57 O0BEM TUpaMuIbI 1 3 Hex anp
58 O0BEM TUpaMuIbI 1 3 Hex anp
59 O0BEM TUpaMu bl 1 4 Hen amnp
60 O0BEM nupaMubI 1 4 Hen amp
61 O06bEM pU3MBI 1 5 Hex amnp
62 O06bEM pU3MBI 1 5 Hex amnp
63 O0BEM IPU3MBI 1 1 Hen mas
64 Kontponbnas pa6"0Ta 1o TeMe "O0bEMBI 1 1 | Hex Mas
MHOT'OI'PaHHHMKOB
IToBTOpEeHHNE: ceyeHHs , PACCTOSHMSA U YIJIbI 4 4
65 [ToBTOpeHwue, O606HI?HI/IG CHUCTEeMaTHU3aIlUs 3HAHUH. 1 2 Hert Mas
[TocTpoeHne ceueHni B MHOTOIpaHHHKE
[ToBTOpEeHUEe, 06001IIeHNE CHCTeMAaTH3allis 3HAHUH.
66 Brluncnenue paccTossHAN: MEXy IByMsI TOUKaMH, 1 2 Hex Mas

OT TOYKH OO HpSIMOﬁ, OT TOYKH OO0 IINTOCKOCTH,
MCKAY CKPCIIUBAOIIMMHACA IMTPSAMBIMHA




67 Breluncnenue yrioB: MEXAy CKpELIMBaOIIUMUCS
IPSIMBIMU, MEKIY IPSIMOU U IUNIOCKOCTBIO,
JBYI'PAaHHBIX YIJIOB, YTJIOB MEXAY IIJIOCKOCTSIMU

68 BrruncieHue yrioB: MEXIy CKpELMBaOIIMMHUCS
IPSIMBIMH, MEXY IIPSIMOU U INIOCKOCTBIO,
JBYI'PAaHHBIX YIJIOB, YTJIOB MEXAY IIJIOCKOCTSIMU

[ToBTOpEHME, 0000IIIEHNE CUCTEMATH3AIINS 3HAHHUM.

[ToBTOpenue, 0600IIEHNE cUCTEMATH3ALUS 3HAHHHA.

3 Hen mas

3 gen Mas

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Tema ypoka K II Aara uudposbie
HTPOJIbHBI AKTHYECKH
n/n yp Bcero OHTPOI ¢ p cexue U3YYCHUS p
padoThI padoThbI o0pazoBare/ibHbIE
pecypchl
BekTopsbl M KOOpAUHATHI B IpocTpancTBe 10 4
1 BekTop Ha IIIOCKOCTH U B IPOCTPAHCTBE 1 1 Hex ceHT
2 CrnoxeHue ¥ BBIYMTAaHUE BEKTOPOB 1 2 HEJl CeHT
3 YMHOKEHHE BEKTOpa Ha YUCII0 1 3 HeJ CeHT
Paznoxxenue BekTopa 1o TpéM HEKOMILJIaHAPHBIM
4 1 4 Hen ceHT
BekTopaM. [IpaBuio mapasienenumnena
Pemienue 3aiay, CBA3aHHBIX ¢ TPUMEHEHUEM TTPaBUII
) . - 1 1 Hen okt
JENCTBHUI ¢ BEKTOpaMH
[IpsimoyronbHas cucTeMa KOOpPAUHAT B
6 npoctpancTee. Koopannatel BekTopa. [Ipocreiimme 1 2 Hell OKT
3a/1a4yl B KOOPJMHATAX
Yron mexay Bektopamu. CKalsipHOE MPOU3BEACHUE
7 y p p p A 1 3 HEII OKT
BEKTOPOB
8 Brruucienue yrioB Mexay IpsIMBIMH | IUIOCKOCTsiMu | 1 4 Hen OKT
KoopanHaTHO-BEKTOPHBIN METOJT TP PELLIEHUN
9 pA p AATIPH P 1 1 Hen HOSIO
T€OMETPUUYECKHX 3a/1a4
Kontponbnas padota o Teme "BekTopsr u
10 p P > p 1 1 2 Hey HOAO
KOOPJIMHATHI B TPOCTPAHCTBE
Tesna Bpamenus 12 4
Cdepa u map: HeHTp, paanyc, TUaMeTp; TUIOMIAlb
11 tdep p: LCHTP, pajuyc, 1 p; moma 1 3 Hen HOAG
MOBEPXHOCTHU cepbl
B3anmuoe pacnonoxerue cepsl U IIOCKOCTH,
12 1 4 Hen HOSAO
KacaTeJbHas MJI0CKOCTh K cdepe; miomanb cheps
N3o0pakenue cdepsl, mapa Ha MIOCKOCTH.
13 1 1 Hex ek
Ceuenus mapa
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[{unuHapuyeckas MoBEpPXHOCTb, 00pa3yoIre

14 LHUJIMHIAPUYECKON ITIOBEPXHOCTH, OCh 2 HeJ ek
UIMHIPUYECKON OBEPXHOCTH
[ununap: ocHOBaHMS U OOKOBAst MOBEPXHOCTb,
15 o0pa3yroIias ¥ 0Ch; IIOMAIs OOKOBOU U MOJHOM 3 Hen Jex
MOBEPXHOCTHU
N3o6paxenne HUIMHApa HA IUI0CKOCTH. Pa3BépTka
16 UWJIMH]IPA. CeiquI/m HWIAHAPA (HJIOCK?CTLIO, 4 Hex 1K
napauIeIbHOM WU MEepHeHAUKYISIPHON ocH
HUAJTUHIPA)
KoHundeckast TOBEpXHOCTh, 00pa3yroIiue
17 KOHUYECKOU MOBEPXHOCTH, OCh U BEpIINHA 1 Hen siHB
KOHUYECKOW MOBEPXHOCTH
18 Konyc: ocHOoBaHue 1 BepmHa, 00pa3yromas 1 och; 2 Hex SHB
TI0IIa/1b OOKOBOM M MOJTHON MOBEPXHOCTH
Y ceu€HHBII KOHYC: 00pa3yoIre 1 BBICOTA,
19 3 Heq sIHB
OCHOBaHUs U OOKOBasi IOBEPXHOCTh
N300pakeHne KoHyca Ha IIocKocTH. Pa3BépTka
20 KOHYca. CGLIGVHI/ISI KOHYca (TUIOCKOCTBIO, 1 Hex des
napaujelbHOW OCHOBAHHUIO, M MJIOCKOCTBIO,
MIPOXOJAIIEH Yyepe3 BEpIINHY)
21 KomM6unarus ten BpaieHus: ¥ MHOTOTpaHHUKOB 2 Hen ¢eB
29 MHororpaHHuK, ONMcaHHbIN 0KoJI0 chepsl; chepa, 3 nen es
BIIMCAHHAsl B MHOTOTPaHHUK WJIM B TEJIO BPAILICHHS
O0bémbl TESI S U
[TonsiTne 06 06béMe. OCHOBHBIE CBOMCTBa 00BEMOB
23 4 nen ¢es
Tel
24 O06BEM nuIMHIpPa, KOHYCa I nen
MapTa
.. 2 Henl
25 O0BEéM mapa u mIonaas cheps

MapTa




[Tono6urie Tena B mpoctpancTBe. COOTHOLICHUS

N .. 3 Hen

26 MEXy TUIOIIASIMU TIOBEPXHOCTEH, 00BbEMaMu 1
IMONOOHBIX TEN MapTa
KoHntposbhas padota mo temam "Tena BpamieHus" u

27 " " 1 1 Hexn amp

OO0BembI TEN
IloBTOpEeHue, 00001IeHNE U CHCTEMATH3AIUS 3HAHUH 7 4

[ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTU3allvsl 3HAHUH.

28 OcHoBHbIE GUTYpPHI, (PaKTHI, TEOPEMBI Kypca 1 2 Hen amnp
TUTAHUMETPHH
[ToBTOpeHUE, 0600IICHNE ¥ CHCTEMAaTH3allnsl 3HAHUH.

29 OcHoBHbIe GUTYPBI, PaKThl, TEOPEMBI Kypca 1 3 Hexn anp
TUTAHUMETPHH

30 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH, 1 4 nep anp
3aaun MIIaHUMETPUU U METOJIBI MX PEIICHUS

31 [ToBTOpEeHUE, 0600IICHNE M CHCTEMAaTH3allNs 3HAHUH. 1 5 1en amp
3anauyu MIaHUMETPUU U METO/bI UX PEIICHUs
[ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH,

32 OcHoBHbI€ QUTYpBI, PaKThl, TEOPEMBI Kypca 1 1 Hen mast
CTEpEeOMETPUH

33 HToroBast KOHTpOJIbHAs paboTa 1 2 Hen mast

34 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUsl 3HAaHUH 1 3 Hex Mas

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

38




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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