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NMOACHUNTEJIbHAA SATTMCKA

eomeTpus ABNSAETCA OAHMM K3 06a30BbIX KYpCOB Ha YPOBHE CpefHero
o6LLero obpa3oBaHNs, Tak Kak 06ecrneymBaeT BO3MOXHOCTb M3yUYeHUs AUCLUNANH
eCTeCTBEeHHO-Hay4HOW HarnpaB/IeHHOCTU W MNpPeAMETOB TYMaHWUTApHOIo LMKIa.
[MOCKONbKY ~ /IOTMYECKOe  MblW/ieHne,  opMupyeMoe  Mpu  U3Y4YeHUn
06yyatoLMMUNCA MOHATUIHBIX OCHOB reOMeTpun, Npu [oKa3aTe/lbCTBe TEOPEM U
MOCTPOEHUN LEMOYKN IOTUYECKUX YTBEPXKAEHNA NPU PeLleHnN TeOMEeTPUYECKNX
3afja4, YMeHue BbigBMraTb W OnNpoBepratb rMNOTe3bl HeMocpeACTBEHHO
MCNONb3YIOTCA NPW PeLleHnn 3aay eCTeCTBEHHO-HAy4YHOro UMKIa, B YaCTHOCTU
(hn3nyeckmx 3agau.

Llesib 0cBOEHMS nporpammbl y4ebHOro Kypca «IreomMeTpus» Ha yrny61éHHOM
YPOBHE — pa3BuUTUE WHAMBUAYaAIbHbLIX CMNOCOOHOCTE 0Oy4arowmxca npu
N3y4eHUV reoMeTpuK, Kak COCTaB/AOLLEN NpeAMeTHON obnactn «MaTemaTuka u
MH(hopMaTMKa»  4epe3  obecrneyeHWe  BO3MOXHOCTM  MPUOBPETEHUS 1
MCNONb30BaHUA Gonee  TNYOOKMX TEeOMETPUYECKUX 3HAHWA W AelCTBUA,
cneymmnUHbIX TEOMETPUM, Y HEOOXOAUMBIX A/ YCNELHOro NpogeccMoHanbHOro
06pas3oBaHKs, CBA3AHHOMO C UCMOJ/Ib30BAHNEM MaTeMaTUKN.

MpropUTETHLIMM 3aa4aMy Kypca reoOMeTpun Ha yrny6/1éHHOM YPOBHE,
PacLLMPAOLLMMN 1 YCUNMBAIOLLMMN KYPC 6a30BOr0 YPOBHS, ABNAKOTCA:

pacluvpeHne nNpeacTaBieHns 0 reOMeTPUM Kak YacT¥ MUPOBOW Ky/bTypbl U
(hopmMUpoBaHMEe 0CO3HaAHWSA B3aIMOCBA3N FEOMETPUN C OKPYXKatOLLMM MUPOM;

(hopmupoBaHMe MNpeAcTaBNeHNs O MNPOCTPAHCTBEHHbLIX (Urypax Kak o
BaXKHEMLLNX MaTeMaTUYeCKUX MOAENAX, MNO3BONAOLWMX OMUCbIBaTb U M3y4aTb
pasHble ABMEHNSA OKPYXXKatoLLEero Mmnpa, 3HaHne MNOHATUIAHONO annapaTa no pasgeny
«CTepeomMeTpus» yyebHOro Kypca reoMeTpuu;

(hopmMupoBaHMe  YMeHMst  BNafeTb  OCHOBHbIMW  MOHATUAMU O
MPOCTPAHCTBEHHbIX (hUrypax M WX OCHOBHbIMW CBOWCTBaMM, 3HaHWE TEOPEM,
(hopMmyn U yMeHWe KX MPUMEHSATb, YMEHUA [0Ka3blBaTb TEOPEeMbl WU HaXOAWUTb
HeCTaHJapTHbIE CNOCO6bLI PeLleHns 3aaay;

(hopmMuUpoBaHMEe YMEHWNA pacno3HaBaTb Ha YepTeXkax, MOAENsSX U B peasibHOM
MMpe MHOrOrpaHHWKA W Tena BpalleHWs, KOHCTPYMpOBaTb reoMeTpuyeckme
MoZenu;

(hopmMupoBaHMe MOHUMaHWUSA BO3MOXHOCTW aKCMOMAaTUYECKOro MOCTPOEHUS
MaTemaTuyecKnx Teopuid, (hopMUpOBaHWE MOHVMAHUA POSIN aKCUOMATUKK MpK
MPOBeAEHNN PaCCYyXXAEHWNA;

(hopMupoBaHMe YMEHUA BNafeTb MeTodaMu [0Ka3aTeNbCTB M airOPUTMOB
PELLUEHNs, YMEHUA WX NPUMEHATb, MPOBOAUTL AOKa3aTe/lbHble PacCYyXAeHWUs B
XO0[le peLleHns CTepeoMeTPUYECKUX 3a4a4 M 3a4ay C MPaKTUYECKUM COAEPXKaHNEM,
(hopmupoBaHMe  NpeAcTaBleHUs O  HeoOXOAMMOCTWM  [0Kas3aTe/lbCTB  Npw



060CHOBaHMN MaTEMATUYECKMX YTBEPXKAEHWIA U PO aKCMOMATUKM B MPOBEAEHNN
Ae0YKTUBHbIX PACCYXAEHWNA;

pasBUTME W COBEPLUEHCTBOBAHWE WHTENNEKTYa/lbHbIX W TBOPYECKUX
CMOCOBHOCTEN 06yYatoLMXCH, MO3HaBaTe/IbHON aKTUBHOCTU, UCCNeL0BaTeNbCKNX
YMEHUN, KPUTUYHOCTU MbILLNEHNS, MHTEPECA K U3YUYEHUIO TEOMETPUN;

(hopmmpoBaHMe (YHKLMOHa/IbHOW FPaMOTHOCTW, PEeNeBaHTHON reoMeTpPuUMN:
YMEHUSA pacrno3HaBaTb MPOSABMEHNA TEOMETPUYECKMX TMOHSATMIA, OOLEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX YKU3HEHHbIX CUTYaUMAX U MPU U3YHEHUN ApYrux
YUYeOHbIX MpeAMEeTOB, MPOSB/EHUA  3aBUCUMOCTEA U 3aKOHOMEPHOCTEWN,
MOAENMPOBaHUSA peasibHbIX CUTYyauui, WCCnefoBaHWUsA MOCTPOEHHbIX MOAENeNn,
NHTEPNPEeTaLUn NoyYeHHbIX Pe3y/bTaToB.

OCHOBHbIMW cOfepXXaTeNbHbIMW IMHUAMU YYeOHOro Kypca «lfeoMeTpus» B
10-11 «knaccax aABna0TCA: «[lpAMble W NIOCKOCTM B MPOCTPaHCTBE»,
«MHOrorpaHHukn», «Tena BpalleHus», «BekTopbl W KoopAuMHaTbl B
NpocTpaHcTBe», «[ABMXEHNSA B MPOCTPAHCTBE.

CiopmynumpoBaHHoe Bo PIOC COO TpeboBaHMe «yMeTb OMepupoBaTthb
MOHATUAMWU», PeNeBaHTHbIMWM FEOMETPUM Ha Yrny6néHHOM YPOBHE 00YyYeHUs B
10-11 knaccax, OTHOCUTCA KO BCEM COAepKaTe/ibHbIM IMHMAM Yy4ebHOro Kypca, a
(hopMMpOBaHME  NIOTUYECKUX  YMEHWI  pacnpedenseTcss He  TOMbKO Mo
coflep>atefibHbIM IMHUAM, HO K Mo rogam oby4veHns. CofepxxaHne obpa3oBaHus,
COOTBETCTBYIOLLEE NPeAMETHbIM pesysibTaTaM 0CBOeHuss PefepasibHOW pabodel
nporpaMmbl, pacnpefenéHHbIM Mo rogam 06Yy4YeHusl, CTPYKTYPUPOBAHO TaKUM
06pa3oMm, YTOObl KO BCEM OCHOBHbIM, MPUHLIMMMAbHLIM BOMpocaM 0byyatowmecs
obpawjanncb  HeoAHOKpaTHO. 3JTO  MO3BOMSET  OpraHM3oBaTb  OB/afEeHMe
reOMeTPUYECKMMM MOHATUAMW 1N HaBbIKaMK MOCNeA0BaTeNlbHO M NOCTYNaTe bHO, C
cobM04eHMEM NPUHLMNA NPeeMCTBEHHOCTH, a HOBble 3HAHWS BK/KOYaTh B 0OLLYHO
CUCTEMY FeOMETPUYECKMX NPEACTaBNEHMIA 0OyYatOLLMXCA, pacumpsas n yrnyonss
e€, obpasys NPOYHbIE MHOXECTBEHHbIE CBSA3N.

[Mepexoq K U3y4eHnto reomeTpun Ha yrny61éHHOM YPOBHE NO3BOSET:

co3gatb  ycnosua  And  AvddepeHumaumm - 0by4deHUs,  NOCTPOEHUS
NHAMBMAYaANbHbIX 06pa3oBaTe/ibHbIX Mporpamm, o6ecneynTb  YrnyonéHHoe
N3yyeHne reoMeTpum Kak cocTaBnatoLLein yyebHoro npegmeta «MaTtematumka;

NOArOTOBUTL 0OYyYaloWMXCA K MPOAO/HKEHUIO U3YYeHUA MaTeMaTuKK C
YY4ETOM Bblbopa 6yayuler npodeccun, obecrneumBast MPEEMCTBEHHOCTb MeXAay
06w MM 1 npoeccnoHanbHbIM 06pa3oBaHMEM.

Ha wu3yuyeHme y4yebHOro kypca «[leomeTpus» Ha YrnyenéHHOM YpPOBHe
otBoauTca 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hegento), B 11 knacce — 102
yaca (3 yaca B Hefiento).



COOEP>XAHVE OBYUEHUA
10 KNTACC

[MNpAMbIe 1 NNO0CKOCTU B NPOCTPaHCTBE

OCHOBHble  MOHATMA  CTepeomeTpun.  Touka, npaAmas,  MJI0CKOCTb,
MpocTpaHCTBO. [MOHATME 06 akCMOMaTUYeCcKOM TMOCTPOEHMM CTEPEOMETPUN:
aKCMOMbI CTEPEOMETPUN N CNeACTBUA U3 HUX.

B3aumHOe pacnofioXeHve nMpAMbIX B MPOCTPAHCTBe: Mepecekarowmecs,
napasnefibHble M CKpewmsarowmeca npamble. [1pU3HaKM CKpeLymBaroLLMXCcs
npambIxX. MapanienbHOCTb MNPAMbIX U MI0CKOCTEN B MPOCTPAHCTBE: Napase/bHble
MpAMbIe B MPOCTPAHCTBE, Napa/lieNlbHOCTb TPEX NPSAMbIX, NapanieslbHOCTb NPAMON
M Nnockoctu. [lapannenbHoe M LEeHTpanbHOE MPOEKTUPOBaHWE, U306paXKeHue
(uryp. OCHOBHble CBOWCTBa Mapan/eflbHOro MpPoeKTUpoBaHusA. KV3obpaxeHue
(uryp B napanienbHOn NPoeKunn. Yrnbl C COHanpas/ieHHbIMU CTOPOHAMW, YroJ
MeXAy NpsMbIMKA B NPOCTpaHCTBe. MapansieNlbHOCTb MNOCKOCTeN: napanenbHble
MI0CKOCTH, CBOMCTBA napasnesibHbIX MIOCKOCTEMN. MpocTeliwne
MPOCTPAHCTBEHHbIE  (PUIYpPbl HA M/IOCKOCTW: TEeTpasap, napasnenenvnes,
MOCTPOEHME CEYEHNIA.

MeprneHANKYNAPHOCTb NPSAMO U MIOCKOCTU: NeprneHANKYNApHbIE NPsSMble B
MPOCTpPaHCTBe, MNpsMble MapasinefibHble WU NeprneHANKYNApHble K MI0CKOCTH,
NpU3HaK nepneHanMKYNSApPHOCTA MPAMOM W MIOCKOCTWM, TeopemMa O MpPAMON
nepneHANKYNAPHOA MIOCKOCTMW. OpToroHanbHoe MPOEKTUPOBaHME.
[MepneHaMKyNap M HaKNOHHbIe: PacCTOAHME OT TOYKWU [0 MIOCKOCTM, pacCTosAHMe
OT  NpsAMOA [0  MNJOCKOCTW,  MNPOEeKuMs  (urypbl  Ha  MIOCKOCTb.
MeprneHANKYNAPHOCTb  MIOCKOCTEN:  MPU3HAK  MNepneHauKYyNspHOCTU  ABYX
NN0CKOCTeN. Teopema 0 TPEX NepneHAMKynapax.

Yrnbl B MPOCTPAHCTBE: Yros Mexay MpsaMoi 1 NAOCKOCTbHO, ABYrPaHHbIN
Yron, IMHEeAHbIA Yyron ABYrpaHHOro yrna. TPEXrpaHHbIin U MHOTrOrpaHHble Yriibl.
CsoiicTBa MNJIOCKMX YIN0OB MHOrorpaHHoro yrna. CBOWCTBA MJIOCKMX 1
ABYrpaHHbIX Yr0B TPEXTPaHHOro yrna. TeopeMbl KOCUHYCOB M CWMHYCOB [N
TPEXTPaHHOro yrna.

MHororpaHHuUKN

Buabl MHOrorpaHHuUKOB, pasBépTka MHOrorpaHHuka. pusma: n-yrosbHas
npusmMa, npsMas 1 HakfioHHas npu3Mbl, 60KOBas 1 MOHAA NMOBEPXHOCTbL MPU3MBbI.
Mapannenenunesd, NPAMOYrofibHbIA  Napannenenunes W ero  CBOWCTBA.
KpaTyaillume nyTM Ha MNOBEPXHOCTM MHOrorpaHHuka. Teopema Jiinepa.
[MpocTpaHcTBeHHas Teopema [Mudparopa. [Mupamupa: n-yrosfbHasa nupamunaa,
NpaBuibHas W YyceyéHHad nupamuibl. CBOCTBa peéGep M OGOKOBLIX TpaHein
npaBuIbHOM nNupamuibl. paBUibHbIE MHOFOrpaHHWKKW: MpaBUibHas npusMa K



NpaBuMbHAs MNupaMuaa, MpaBuUMbHAs TPEYrofibHas nupamuMaa W NpaBUMbHBbI
TeTpasap, Ky6. [lpeactaBneHMe O MPaBUbHbIX MHOMOrpaHHUKax: OKTasap,
A04€eKas3ap 1 nKocasap.

BbluncnieHMe 3/1eMEHTOB  MHOTFOrpaHHUKOB: PE6pa, AuaroHanu, Yribl.
Mnowaas GOKOBOM MOBEPXHOCTU W MOMHOW MOBEPXHOCTM MNPAMOWA MpU3Mbl,
Nnowaab OCHOBaHMIA, TeopeMa O GOKOBO MOBEPXHOCTV MPSIMOA  MPU3MBI.
Mnowaas 6GOKOBOW MOBEPXHOCTM W MOBEPXHOCTVM MNpPaBWIbHOW NUpamuabl,
Teopema 0 N/oLaAN YCeYEHHON NpaMuapi.

CAMMETPUSt B MPOCTPAHCTBE. ONEMEHTbl  CUMMETPUM  MPaBUMbHbIX
MHOTOrpaHHUKOB. CUMMETPWUS B MPaBUIbHOM MHOFOrpaHHUKE: CUMMETPUS
napannenenunesa, CUMMETPUS MPaBU/bHLIX MPU3M, CUMMETPUS MPaBUILHOV
nupamuabl.

BeKTOpbl M KOOPAUHATLI B NPOCTPAHCTBE

[OHATUA: BEKTOP B MPOCTPAHCTBE, HYNEBOW BEKTOP, [/IMHA HeHY/eBOro
BEKTOpPa, BEKTOPbl KO//MHeapHble, COHanpaB/eHHble W NPOTUBOMOMOXHO
HanpaBNeHHble BEKTOPbI. PaBEHCTBO BEKTOPOB. [eCTBUS C BEKTOPaMM: CNIOXKeHMe
M BblUMTaHMe BEKTOPOB, CyMMa HECKONbKUX BEKTOPOB, YMHOXeEHWe BeKTopa Ha
uncno. CBOICTBa CNOXeHMs BeKTOPOB. CBOMCTBA YMHOXEHWSI BEKTOPA Ha YMCHO.
MoHsTE KOMMMaHapHbIe BEKTOPbl. MpW3HaK KOMMIaHApPHOCTM TPEX BEKTOPOB.
MpaBuno napannenenunefa. TeopemMa O Pa3/foOXXeHUM BeKTopa MO TPEM
HEKOMMNaHapHbIM ~ BekTopaM.  [psAMOyro/sibHas — cucTemMa  KoopauHaT B
npocTpaHcTBe. KoopauHaTtbl BekTopa. CBA3b MeXAY KoopauHaTamu BeKTopa U
KoopAuHaTaMu Touek. YTon Mexay BekTopamu. CKanspHoe npov3BefeHne
BEKTOPOB.

11 KJTACC

Tena BpalLeHUsA

[MOHATUA:  UMAMHAPUYECKAs TMOBEPXHOCTb, KOHWYecKas MOBEPXHOCTb,
cthepmnyeckass MOBEPXHOCTb, 0b6pasyolme MoBepxHoCcTeld. Tena BpaLleHus:
UMAMHAP, KOHYC, YCEYEHHbIA KOHYC, ciepa, Lwwap. B3avmHOe pacnonoxeHue
chepbl M MNOCKOCTW, KacaTeNbHas MIOCKOCTb K cepe. M306paxeHue Ten
BpalLLeHNs Ha MNIOCKOCTW. Pa3BEPTKa UMAMHAPAa U KOHyca. CUMMeTpusi cepbl U
Lapa.

O6béM. OcHOBHble cBoOilcTBa 00bEMOB Ten. Teopema 06 06bEME
NPAMOYrofibHOro napannenenunega W cneactsms M3 Heé. O6BEM MpAMON K
HaK/IOHHOW MpPU3Mbl, UMAWHAPA, NupaMuabl 1 KoHyca. O6bEM Luapa M LWapoBoro
cerMeHTa.

KoMmbuHauum Ten BpalleHUss U MHOrorpaHHuKoB. [Mpu3ma, BNucaHHas B
UMAMHAP, ONucaHHas OoKoo uwavHapa. [lepeceveHne cdepbl M wapa C
MNOCKOCTbIO. KacaHue wapa u cjepbl NAOCKOCTbI. TOHATUME MHOMOrpaHHUKa,



OMMCaHHOr0 OKOJI0 C(iepbl, Ctepbl, BMUCAHHOM B MHOFOrpPaHHUK WX Teno
BpaLLeHus.

Mnowaas NoBepXHOCTU UMANHAPA, KOHYca, niowadb cgepbl 1 eé yacTeil.
Mogobue B npocTpaHcTBe. OTHOWeHME O00LEMOB, NOWALei MOBEPXHOCTEN
nofobHbIX ¢uryp. lMpeobpazoBaHue Mopobus, romoTeTus. PelleHne 3afay Ha
MNOCKOCTM C UCMO/Ib30BAHNEM CTEPEOMETPUYECKNX METO/O0B.

[MocTpoeHNe ceveHWIA MHOTOrPaHHUKOB 1 TeN BpaleHns: cedeHns LnnHapa
(napannesbHO W NepneHaUKYNAPHO OCK), CevyeHUs KoHyca (mapanfenbHble
OCHOBaHMIO 1 NPOXOAALLME Yepe3 BEPLUMHY), CEYeHUs LWwapa, MeToAbl NOCTPOEHWS
CeYEHWNIA: MeTO[ CNnefioB, MeTOA BHYTPEHHEro NPOeKTUPOBaHWSA, METOZ NepeHoca
CeKyLLEen NIoCKOCTU.

BeKTOpbl 1 KOOpAUHATbLI B MPOCTPaHCTBE

BekTopbl B npocTpaHcTBe. Onepaumu Haf BekKTopamu. BekTopHoe
YMHOXEHMe BeKTOpoB. CBOWCTBa BEKTOPHOIO YMHOXeHMs. [1psAMOoyrosibHas
cucTema KoopamHat B npocTpaHcTBe. KoopanHaTbl BeKTOpa. PasnoxeHne BeKTopa
no 6asmcy. KoopAMHaTHO-BEKTOPHbLIA METOA MpW pelleHnn TeoMEeTPUYECKUX
3agau.

[BWXeHWs B NPoCTpPaHCTBe

[BmkeHna npocTpaHcTBa. OToGpaXkeHWUs. [BVKEHUA U PaBeHCTBO (Uryp.
OO6uine CBOWCTBA [ABWMXXEHWIA. Buabl ABWKEHWA: nNapasinenbHbld  NepeHoc,
LeHTpasibHad CUMMETPMS, 3epKajibHas CUMMETPUS, MOBOPOT BOKPYr MPAMONA.
[MpeobpasoBaHusa nogobus. Mpsmas K cgepa diinepa.



NMNAHNPYEMBbBIE PE3YJIbTATbl OCBOEHUA YYEBHOIO KYPCA
«FTEOMETPUA»  (YITNYB/NEHHbLIA  YPOBEHb) HA YPOBHE
CPEAHEIO OBLLEEIN O OBPASOBAHUA

NMNYHOCTHDbIE PE3YJIbTATDI

1) rpaxjaHCKoe BOCMNUTaHMe:

ChOpMMPOBAHHOCTb IPAXKAAHCKOW MO3ULMI 00y4atoLerocs Kak akTMBHOIO 1
OTBETCTBEHHOIO  4/leHa  POCCMICKOro  06WecTBa,  NpeAcTaBneHVe 0
MaTemMaTMyeCKMX OCHOBax (hYHKUMOHWPOBAHUA Pas/iMUHbIX CTPYKTYP, SBMEHWNA,
npoueayp rpaxaaHckoro ob6ulectsa (BblGOpbI, ONPOCbI W APYroe), yMmeHue
B3aMMOAENCTBOBAaTb C COUMa/IbHbIMW  WMHCTUTYTaMW B COOTBETCTBMM C  UX
(PYHKUMAMMN N HA3HAYEHUEM;

2) NaTPUOTUYECKOe BOCNUTAHME:

ChopMMPOBAHHOCTb POCCUICKOW TPaXKAaHCKON MAEHTUYHOCTU, YBAXKEHUS K
MPOLIOMY M HACTOALLEMY POCCUIACKOMW MaTeMaTUKW, LeHHOCTHOE OTHOLLEHME K
LOCTUXKEHUAM POCCUINCKMX MaTeMaTUKOB N POCCUMCKOI MaTeMaTUYECKOWA LLIKOSbI,
MCNONb30BaHWE 3TUX [OCTUMXKEHWI B [PYrMX HaykaX, TeXHOMorusx, cgepax
9KOHOMUKM;

3) lyXOBHO-HPaBCTBEHHOe BOCMUTaHME:

0CO3HaHVe AYyXOBHbIX LEHHOCTEN POCCUMCKOro Hapoga, CPOPMMUPOBAHHOCTD
HPaBCTBEHHOIO CO3HaHWS, 3TUYECKOro MOBeAeHUs, CBA3AHHOIO C MPaKTUYECKUM
MPUMEHEHNEM [OCTVDKEHUA HayKn W [eATeNlbHOCTbHO  Y4YEHOro, OCO3HaHMe
NMYHOr 0 BKMaja B NOCTPOEHME YCTOMUMBOIO OYyAYLLErO;

4) 3cTeTMYeCKOe BOCNUTaHWUE:

3CTETUYECKOe OTHOLUEHME K MUpY, BK/KOYas 3CTETUKY MaTemMaTU4eCcKmUx
3aKOHOMepPHOCTel, 00bEKTOB, 3a4a4, pPeLleHni, paccy AeHnii, BOCNPUUMYMBOCTb
K MaTemMaTUyeCcKnM acrnekTam pas/iMyHbIX BUAOB UCKYCCTBa,;

5) hnsmyeckoe BocnmTaHme:

COPMMPOBAHHOCTb  YMEHUA MPUMEHATb  MaTeMaTMyeckue 3HaHUS B
MHTepecax 30poBOro 1 6e30nacHoOro 0bpasa >XmM3Hu, OTBETCTBEHHOE OTHOLLIEHNE K
CBOEMY 3[10POBbIO (3[10pOBOE MUTaHWe, COanaHCUPOBAHHBIA PEXUM 3aHATUIA U
OTAbIXa, perynsapHas (usnyeckas akTMBHOCTb), (DU3NYECKOE COBEPLLEHCTBOBaHME
MpK 3aHATMSAX CNOPTUBHO-0340POBUTENILHON AEATENbHOCTHIO;

6) TpyLOBOe BOCMUTAHME:

FOTOBHOCTb K TPYyAy, OCO3HaHWe LEHHOCTU TPYAONoous, WHTepec K
pasMyHbIM  chepam  NPOgIeCCUOHaNbHOM  AeATEeNIbHOCTW,  CBA3aHHbIM €
MaTeMaTUKON N eé MNPUIOKEHUAMW, YMeHVe COBepllaTb OCO3HaHHbIA BbIGOP
Oyaywein npodgeccum W peann3oBbiBaTb COOCTBEHHbLIE YKU3HEHHbIE MJ1aHbl,
OTOBHOCTb M CMOCOOGHOCTb K  MaremaTMyecKOMYy  06pa3oBaHWO  ©



camMoo6pa30BaHNIO Ha MPOTSHXKEHWM BCEM >KWU3HWM, TOTOBHOCTb K aKTUBHOMY
Y4acTUIO B PeLLIEHNM NPaKTMYECKMX 3a1ayd MaTeEMATMYECKO HarnpaBNeHHOCTH;

7) 3KONOrnMyecKoe BOCMUTaHME:

COPMMPOBAHHOCTb  3KOMOTMYECKOM  KYNMbTypbl, MOHWMaHWE BAMSIHUSA
COLMANbHO-3KOHOMNYECKMX MPOLIECCOB Ha COCTOSIHME MPMPOAHON U COLMaNbHON
cpefibl, 0CO3HaHVe rNobanbHOro xapakrepa 3KON0rMYeCKMX Npobem, opmeHTaums
Ha MPUMEHEHMEe MaTeMaTUYeCKMX 3HaHWA AN pelleHus 3agady B 061acTu
OKpY)KaloLLeld Ccpeabl, MMaHMPOBaHWE MOCTYMKOB U OLEHKA KX BO3MOXHbIX
NOCNeACTBUI N5 OKPY>XKatOLLEN Cpefbl;

8) LeHHOCTM Hay4HOr 0 NO3HaHUS:

ChOpMMPOBAHHOCTb MUPOBO33PEHUS,, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO  pasBUTMSE HayKM U OOLLECTBEHHON  MNPaKTMKW,  NOHMMaHue
MaTEMATMUYECKON HayKM Kak cepbl YenoBeyeckor AesaTenbHOCTW, 3TanoB eé
PasBUTMS U 3HAYMMOCTW ANS PasBUTUS  UMBUAM3ALNN, OBMaleHMe S3bIKOM
MaTeEMaTUK/ M MaTEMaTMUYECKON KynbTypOM KaK CPeACcTBOM MO3HAHUS MUPa,
FOTOBHOCTb OCYLUECTBMSTb MPOEKTHYH W WCCNeA0BaTENbCKYH AeATeNbHOCTb
MHANBWNAYaNbHO U B FpymMne.

METATPEOMETHBIE PE3YJIbTATbI

Mo3HaBaTe/IbHble YHMBEPCA/IbHbIE YYebHble AeNCTBUSA

Ba3oBble Nornyeckme AercTBuS:

BbIAB/IATb M XapaKTepu30BaTb CYLLECTBEHHbIE MPU3HAKN MaTeMaTUUeCcKnX
OObEKTOB,  MOHATWUA, OTHOLUEHUI  MeXAy  NOHATMAMKU,  POPMYNMPOoBaTb
onpefeneHns NoHATUIA, yCTaHaBNMBaTb CYLLECTBEHHbIN NMPU3HaK Knaccugukaumm,
OCHOBaHWA AN 06006LLEHNA N CPaBHEHUS, KPUTEPUM NPOBOAMMOrO aHa/n3a;

BOCMPUHUMATb,  (DOPMYNMPOBaTL U NPeobpas3oBbiBaTb  CYXXAEHUSA:
YTBEPANTE/bHbIE U OTPULATENbHbIE, ANHUYHbIE, YaCTHbIE U 00LLMe, YCIIOBHbIE;

BbIFB/IATb MaTeMaTnyeckne 3aKOHOMEPHOCTM, B3aMMOCBA3N 1 NPOTMBOPEUNS
B (pakTax, JaHHbIX, HaONIOAEHUAX U YTBEPXKAEHUAX, Npefnaratb KpuTepun Ans
BblISIB/IEHWS 3aKOHOMEPHOCTEN N MPOTUBOPEYNI;

[lenatb BblBOAbI C MWCNOMb30BaHMEM 3aKOHOB JIOTUKW, [LEeAYKTUBHBIX W
MHAYKTUBHbIX YMO3aK/ItOYEHWNIA, YMO3aK/THUEHWIA MO aHa10rnu;

MPOBOAMTL CaMOCTOATE/IbHO [0Ka3aTe/IbCTBa MaTeMaTUYECKUX YTBEPXKAEHWI
(NpAMbIe 1 OT NPOTUBHOIO), BbICTPaMBaTb apryMeHTauunio, NpUBOAUTL NPUMEPLI U
KOHTPMNpMMepbl, 060CHOBbIBaTL COOCTBEHHbIE CYXXAEHMWSA 1 BbIBOAI;

BblOMpaTh Crnocob pelieHns y4ebHO 3agaum (CpaBHMBATb HECKO/bKO
BapMaHTOB  pelleHWs, BbloMpaTb  Hambonee  NOAXOAAWMA  C  YYETOM
CaMOCTOATE/IbHO BblAENIEHHbIX KPUTEPUEB).

BazoBble uccnefoBaTtesibCKune 4enCTBUA:



MCNONb30BaTh BOMPOCbI Kak WCCNef0BaTeNlbCKUA WHCTPYMEHT MO3HAaHWS,
(hopmynuMpoBatb  BOMPOCHI,  (UMKCUpyOLWMe  MNpOTUBOpeYne,  Npobnemy,
yCTaHaB/IMBaTb MCKOMOE M [aHHOe, hopMuMpoBaTh rMNOTe3y, aprymMeHTUpoBaTb
CBOI NO3NLNIO, MHEHWE;

MPOBOANTbL CaMOCTOSTE/IbHO CM/IaHMPOBAHHbIA 3KCNEPUMEHT, UCCef0BaHNe
MO YCTAHOBNEHWNIO 0COOEHHOCTEN MaTeMaTMYeCKOro 00bekTa, ABEHNA, NPOLIeCCa,
BbISIB/IEHMIO 3aBMCUMOCTEN MeXay 00beKTaMu, ABIEHNAMU, NpoLeccamu;

CaMOoCTOSATe/IbHO (hopMYNMPoBaTb 0000LLEHNA W BbIBOAbI MO pe3y/bTaram
NMPOBEAEHHOINO  HabMAeHWs,  WUCCNefoBaHMsl,  OUEeHMBaTb  JOCTOBEPHOCTb
MO/TyYeHHbIX Pe3ynbTaToB, BbIBOLOB 1 00600LLEHNI;

MPOrHO3MpoBaTb BO3MOXHOE pas3BUTME Mpouecca, a Takke BblABUraTb
MPeLnosioXKeHNs 0 ero PasBUTUM B HOBbIX YC/IOBUSIX.

PaboTa ¢ nHopmaumeii:

BbISIBNATb Ae@UUMTLI MHPOPMaLUK, AaHHbIX, HEOOXOAMMbIX ANS OTBeTa Ha
BONPOC W A/ PeLeHns 3a4aun;

BbIOMpaTh MH(OPMAaLMIO U3 UCTOYHMKOB Pas3INYHbIX TUMOB, aHaIM3MPOBATb,
cUCTEeMaTU3NPOBaTL M MHTEPNPeTUPOBaTh MHMOPMALMIO PasINYHbLIX BUAOB U
(hopm NpeAcTaBieHNs;

CTPYKTYpMpOBaTb WH(OPMaLMIO, NPeAcTaBnAaTb €€ B pas/U4YHbIX (hopmax,
WNIOCTPUPOBATL rpafuyecku;

oLeHunBaTb HaAE>XXHOCTb MHhopMaLun no CaMOCTOSATE/IbHO
ChopMynMpPOBaHHbLIM KPUTEPUAM.

KoMMyHMKaTUBHbIe YHMBEPCA/IbHbIE YYebHble AeNCTBUSA

OG6LLeHMe:

BOCMPUHUMATbL M (DOPMY/IMPOBATL CYXAEHMS B COOTBETCTBUM C YCNOBUAMU U
Lenamy 0OLLeHMs,, ACHO, TOYHO, FPaMOTHO BbipaXXaTb CBOK TOYKY 3pPEHUS B
YCTHbIX W MUCbMEHHbIX TEKCTax, [aBaTb MOSICHEHWS MO XO4Y PeLueHuns 3ajauyw,
KOMMEHTMPOBATb NOMYyYeHHbI pe3ynbTar;

B Xofe 00CYy)XAeHMs1 3alaBaTb BOMPOCHI MO CYLLECTBY 06CYXAAEMOW TeMb,
npo6nembl, pelsaemMor 3afadn, BbICKasblBaTb WAeW, HaleneHHble Ha MOUCK
PELLEHNs, COMOCTaBMIATb CBOW CYXKAEHUA C CYXXAEHWAMU APYrnX Y4YacTHUKOB
Ananora, obHapyueaTb pasfiMyume U CXOACTBO MO3ULMIA, B KOPPEKTHON hopme
(hopmynmMpoBaTb pasHOrnacus, CBOM BO3PaXKeHUs;

NPefCTaBNATb pe3y/nbTaThbl PELUeHNs 3afauu, IKCNepUMeHTa, UCCefoBaHus,
MPOEKTa, CamMOCTOATE/IbHO BbIGUPaTL (hopmMaT BLICTYM/NEHUA C YYETOM 3afad
npe3eHTaLMmn 1 0COGEHHOCTEN ayanTOpPUN.

PerynsatuBHble yHUBepPCa/IbHbIe Y4ebHble feNCTBUSA
CamoopraHusayms:



COCTaBMATb M/aH, a/ITOPUTM pPeLLeHns 3a4aym, BbibMpaTb CNOCOO peLleHuns C
YUYETOM MMEIOLLNXCS PECYPCOB N COOBCTBEHHBLIX BO3MOXKHOCTEN, apryMeHTMPOBaTb
N KOPPEKTUPOBATb BapMaHTbl PELLEHWNIA C YYETOM HOBOW MH(OpMaLnn.

CaMOKOHTPO/1b, 3MOLMOHa/IbHbIA UHTENNEKT:

BNageTb  HaBblKaMy  MO3HaBaTeNlbHOM  pPetiyiIeKCMM  KaK  OCO3HaHUA
COBEpPLUAEMbIX AEWCTBMIA U MbIC/IUTENbHBLIX MPOLIECCOB, MX PE3y/bTaToB, BNaleTb
cnocobamu CamMOMPOBEPKM, CaMOKOHTPONA Mpouecca W pesynbrara peLleHns
MaTeMaTUYeCKOI 3aaauu;

npeasuaeTb TPYAHOCTK, KOTOPbIE MOTYT BO3HMKHYTbL MPU PeLleHnn 3aaayu,
BHOCUTb KOPPEKTMBbI B AEATENIbHOCTb HA OCHOBE HOBbIX 0OCTOATENbLCTB, AAHHbIX,
HaleHHbIX OLUNOOK, BbISIBNIEHHbIX TPYAHOCTEN;

OLleHMBaTb COOTBETCTBME pe3y/ibTaTta Len 1 YCNoBUSAM, 00bACHATL NPUYMHBI
[JOCTVDKEHUA UM He[OCTMXKEHUSI Pe3yNbTaToB AeATe/IbHOCTH, HaXOAUTb OLUMOKY,
[laBaTb OLeHKY NPUOGPEeTEHHOMY OMbITY.

CoBMecCTHas AeATe/IbHOCTb:

MOHUMaTb U MCMNOMb30BaTb MPEMMYLLECTBA KOMaHAHON U MHAMBWAYa/IbHOM
paboTbl MpPW  pelleHnn YYeOHbIX 3afad, nMNpPUHMMAaTb Leflb  COBMECTHOWM
NesTeNIbHOCTW, MNMaHUpPOBaTb OpraHM3aLMil0 COBMECTHOM paboTbl, pacnpefenstb
BUAbl paboT, [orosapmeaTbCs, OOCYXAATb MNPOLECC W pe3ynbTaT paboThl,
0606LWaTb MHEHMS HECKO/IbKUX NIOLEN;

y4acTBOBaTb B IpynnoBbIX opmax paboTbl (06CyXAeHWUsA, 0OMEH MHEHWIA,
«MO3rOBble  LUTYPMbI» W  WHbIE), BbIMOMHATL CBOK 4acTb PaboTbl U
KOOPAMHUPOBaTb CBOW [EWCTBMS C APYrMMU 4feHamMy KOMaH[bl, OLeHMBaTb
Ka4yeCTBO CBOEro BKMada B OOLUMIA NPOAYKT N0 KPUTEPUAM, CHOPMY/IMPOBAHHbIM
y4aCTHMKaMKN B3aMMOZENCTBUS.

NMPEOMETHbDBIE PE3YJIbTATbI

K koHUy 10 Knacca 06y4atowmines HayunTes:
CBOOOAHO OnepupoBaTb OCHOBHLIMW TMOHATUAMU CTEPEOMETPUU MPU
peLleHnn 3a4ay 1 NPoBeAeHNN MaTeEMaTUUECKNX PacCyXXAeHU;
MPUMEHATL aKCUOMbI CTEPEOMETPUN U CNEACTBUS N3 HUX NPU PELLEHUN
reoMeTpPUYECKNX 3aaau;
KnaccuuumpoBaTb B3aMMHOE PacrofioXeHne NpsMbIX B MPOCTPAHCTBE,
NNOCKOCTEN B NPOCTPaHCTBE, NPSIMbIX U NJIOCKOCTEN B NPOCTPAHCTBE;
cBOOOAHO OnepupoBaTb  MOHATUSIMKM, CBSI3aHHbIMM  C  yriamum B
MPOCTPaHCTBE: MeXAY NPsAMbIMWA B MPOCTPAHCTBE, MeXAy MpPsMOn u
MNOCKOCTbIO;
cBOOO/HO ONepMpoBaThb MOHATUAMM, CBA3AHHBLIMW C MHOTOrPaHHUKaMW;



CBOOGOAHO pacrno3HaBaTb OCHOBHblE BWAbl MHOFOrpaHHWKOB (NpU3Ma,
nvpaMuAa, NPAMOoYrofibHbI napansienenunes, Kyo);
KnaccuuumMposatb  MHOFOrpaHHWKKW,  BbIGUpas  OCHOBaHWA  [ANA
Knaccumkauum;
CBOGOAHO  onepupoBaTb  MOHATUAMM,  CBA3AHHBIMW C  CEYEeHUEM
MHOIOrpaHHUKOB MOCKOCTbHO;
BbINOMHATb napansensHoe, LleHTpasibHoe " OPTOroHasIbHOoe
MPOEKTMPOBaHNE (Uryp Ha MIOCKOCTb, BbIMO/HATL M306paXkeHNs uryp
Ha NI0CKOCTY;
CTPOUTbL CeYeHWs MHOrOrpPaHHMKOB Pas/IMYHbIMKA METOAAMU, BbIMOSHATD
(BbIHOCHbIE) MIOCKME YEPTEXMN U3 PUCYHKOB MPOCTbIX 0O0BbEMHBIX (Uryp:
BWUJ CBEPXY, COOKY, CHU3Y;
BbIUMCNATL  N/OWAAN  MOBEPXHOCTEM  MHOFOrpaHHMKoB  (Npu3Mma,
nvpamMuAa), reoMmeTpUYecKnX Ten ¢ NPUMeHeHnem Hopmyrn;
CBO6GOAHO OMepuvpoBaTb MOHATUAMMW: CUMMETPUSA B MPOCTPAHCTBe, LEHTP,
OCb W MNOCKOCTb CUMMETPUM, LEHTP, OCb M MOCKOCTb CUMMETPUK
(urypel;
CBOOGOAHO oOnepuvpoBaTb MOHATMSAMU, COOTBETCTBYHOLMMK BeKTOpaM U
KoopAMHaTam B MPOCTPaHCTBE;
BbINOMHATL AEACTBUSA Ha BEKTOPaMU;
pelwarb 3a4ayvM Ha [JoKas3aTeNbCTBO MaTemaTMyeCKMX OTHOLLUEHUA 1
HaxoX/[eHNe TeOMEeTPUYECKUX BENIMUYUH, MPUMEHAS W3BECTHble MeTO/bl
Npyn peleHnn maTeMaTUYecKnX 3aay MoBbILLIEHHOMO U BbICOKOIO YPOBHS
C/IOXHOCTH;
MPUMEHATb  MPOCTelllne nNporpaMMHble  CPeacTBa W 3/IEKTPOHHO-
KOMMYHMWKaLMOHHbIE CUCTEMbI MPY PELLEHUN CTEPEOMETPUYECKNX 3aaY;
N3BMEeKaTb, MPeobpas3oBbiBaTb W WHTEPMPETMPOBaTb WHQOpMaLMio o
MPOCTPAHCTBEHHbIX TEOMETPUYECKUX (urypax, npeacTaBNeHHYH Ha
yepTexXax v PUCYHKaXx;
MPUMEHATb  MONYYeHHble 3HAHMS Ha MNpaKTUKe: CpaBHMBaTb W
aHann3npoBaTb peasibHble CUTYaUuUu, NMPUMEHATb M3YYeHHbIE MOHATUA B
Mpouecce MNOMCKA  PELUeHUs  MaTematuyecku  CpopmynMpoBaHHOWA
Npo6iemMbl, MOAENMPOBaTb peasibHble CUTYyaUUW Ha SA3blKe TeOMEeTpPuM,
UccnefoBaTb MOCTPOEHHbIE MOAENN C WUCMOJb30BaHWEM FeOMeTPUYECKMX
MOHATMIA WU Teopem, annapata anrebpbl, pellarb MpakTUYecKue 3agauu,
CBSI3aHHbIE C HAXOXEHNEM reOMETPUYECKUX BENNYMH;
MMETb MpPeACTaBlieHMs 06 OCHOBHbIX 3Tanax pa3BMTUA FeOMETPUM Kak
COCTaBHOM YacTu (PyHAAMeHTa Pa3BUTUSA TEXHOJOTWIA.

K KoHuy 11 knacca 06y4atowmincs HayumnTcs:



cBOOOAHO OnepupoBaTb MOHATUAMMW, CBA3AHHbLIMW C LWIMHOPUYECKOMN,
KOHWYECKON WU CepnyecKoin MOBEPXHOCTAMM, OOBACHATL CMOCOObI
NONYyYeHWUS;

OnepupoBaThb MOHATUAMMW, CBA3AHHLIMU C TeflaMX BPaLEeHNs: LMINHAPOM,
KOHYCOM, C(hepoit v Lapom;

pacrnosHaBaTb Tena BpaweHus (UMIvMHAP, KOHYC, ciepa W Lwap) wu
06BACHATL CNOCOObLI NONYYEHUS TeN BpaLleHns;

KnaccuguumpoBaTb B3aMMHOE pacrosioxXeHue cgepbl U NI0CKOCTH;
BbIYUCNSATL BEMNYMHbLI 3/1EMEHTOB MHOIOrPaHHWKOB W Tes BpaLleHus,
06bEMBI M NIOLLAAN MOBEPXHOCTEM MHOrOrpaHHUKOB W Te/ BpaLLEeHWs,
reOMEeTPUYECKUX TeN C NPUMEHEHNEM (DOPMY;

cBOOOAHO OMepupoBaTb MOHATMSAMM, CBSA3aHHLIMU C KOMOUHALMSAMU Ten
BpaLleHNs M MHOrorpaHHMKOB: MHOrOrpaHHUK, BMWUCaHHbIA B Cdepy U
OMmMcaHHbIA 0KOJO cthepbl, cepa, BNMCaHHAsA B MHOTOrpaHHUK WU Teno
BpaLLeHus;

BbIYUCNSATb COOTHOLLEHMS MEXAY NMNOLWaaaMmn NoBePXHOCTEN N 06bEMaMK
NoAo6HbIX Ten,

n306pakaTb M3yyaemble (QUrypbl, BbIMOMHATL (BbIHOCHbIE) MIOCKME
YEPTEXM U3 PUCYHKOB MPOCTbIX 0OBLEMHbBIX (Uryp: BUA CBEPXY, COOKY,
CHU3Y, CTPOUTL CeYEeHUs TeN BpaLleHus;

N3B/IEKaTb, WHTEPrpeTMpoBaTb W MNpeobpas3oBbiBaTh MHGOPMaUMO O
MPOCTPAHCTBEHHbLIX TFEOMETPUYECKUX (mrypax, MNpPeAcTaB/IEHHYH Ha
yepTexax u pUCyHKax;

CBOOGOAHO OnepupoBaThb NOHATNEM BEKTOP B NMPOCTPaHCTBE;

BbIMO/IHATL OMepauun Haj BEKTOpaMMu;

3afaBaTb NJIOCKOCTb YpaBHEHVEM B [JeKaPTOBOW CUCTEME KOOPAUHAT;
peLwlaTb reOMeTPUYECKME 3afa4m Ha BbIUUC/IEHNE YINOB MEXAY NPSAMbIMU
M MNOCKOCTAMM, BbIYMC/IEHNE PACCTOSHWA OT TOYKM [0 NJIOCKOCTW, B
LIe/IOM, Ha NpYMeHeHVe BEKTOPHO-KOOPANHATHOIO MeToAa Npu peLLeHunu;
cBOOOAHO oOnepupoBaTb MOHATUAMMU, CBSI3aHHLIMU C  [ABMXKEHWEM B
MPOCTPaHCTBE, 3HaTb CBOMNCTBA [ABVKEHWA;

BbIMO/HATb  U300paXXeHWs MHOrorpaHHMKOB W TeN BpalleHus Mpu
napanneslbHOM  MepeHoce, LEHTPa/IbHOM  CUMMMETPUW,  3epKasibHOM
CUMMETPMK, NPK NOBOPOTE BOKPYT MPsSIMON, Npeobpa3oBaHus nNoaooums;
CTPOUTb CEYEHUS MHOIOFPaHHUKOB M TeN BPALLEHUS: CEYEHUS UUIMHApa
(napannesnbHO 1 NepneHANKYNSPHO 0CK), CedeHNs KoHyca (napannesibHble
OCHOBaHMIO N NPOX0OAALLME Yepe3 BepLUMHY), CeYeHNs Lapa;
MCNONb30BaTb MeTOAbl MOCTPOEHMSI CEeYEeHWIl: METOof C/efoB, MeTo[,
BHYTPEHHEro NpPoeKTUPOBaHNA, METOA NepeHoca CEKYLLEN MNOCKOCTY;



[10Ka3bIBaTb reOMETPUYECKME YTBEPXK/AEHNS;
NPUMEHSTb TEOMETPUYECKME (PaKTbl ANS PeLleHns CTEPEOMETPUYECKUX
3afla4y, NpeanonaralolmMX HEeCKONbKO LUAroB peLleHus, ecnu YCnoBus
NPUMEHEHWs 3a/laHbl B SBHOW 1 HESIBHOW (hopMe;

pellaTh 3aauyM Ha [J0Ka3aTefbCTBO MaTEMATUUYECKUX OTHOLLUEHWU 1
HaX0X/EHWE FeOMETPUYECKINX BENINYUNH;

NPVUMEHSTb NPOrPamMMHbIE CPeAcTBa U 3M1EKTPOHHO-KOMMYHUKALMOHHbIE
CUCTEMbI MPY PELLIEHNN CTEPEOMETPUYECKNX 3aaaY;

MNPUMEHSITb  MOMYYEHHbIE  3HAHMA  HA  MPaKTUKE:  CPaBHMBATb,
aHaNM3MpPoBaTb W OLEHMBATb PeasibHble CUTYaLIMK, MPUMEHSTb U3YUYeHHbIE
MOHATWS, TEOPEeMbl, CBOWCTBA B  MNpOLECCe MOWUCKa  peLleHus
MaTeMaTUUeckn  c(hopMynMPOBaHHON  NPOGMEMbI,  MOJENMPOBaTb
peasibHbIE CUTYaLMN Ha A3blKE FEOMETPUM, WUCCNeAoBaTb MOCTPOEHHbIE
MOJENN C WCMO/Mb30BAaHMEM TEOMETPUUYECKMX TMOHATUIA W TEOopeM,
annapata anre6pbl, pewaTb MPaKTUYECKNe 3afadl, CBsi3aHHble C
HaX0X/EHVEM FeOMETPUYECKUX BENNYNH;

MMeTb MPeACTaB/ieHMs 06 OCHOBHbLIX 3Tamax Pas3BUTUS FEOMETPUM Kak
COCTaBHOW YacTu (yHJaMeHTa Pa3BUTUS TEXHOMOMMIA.



TEMATWNYECKOE NMNJ1IAHNPOBAHWE
10 K/TACC

Ne

HavmeHoBaHWe pa3fenoB 1 Tem

KonnyectBo yacoB

KOHTpPO/bHbIE

[NpakTnyeckune

ONEeKTPOHHbIe
(unppoBble)

n/n nporpaMmbl Bcero obpasoBaTefibHble
paboThbl paboThbl pecypeb!
1 BBefeHMe B CTepeoOMETPUIO 23 1
9 B3anmHoe pacnonoxxeHue npsamMbIX B 6 1
NMpoCTpaHCTBe
3 MapannensHOCTb NPSMbIX U MI0CKOCTEN B g
MpPOCTpPaHCTBe
4 I'IepneH,quynﬂpHOCTb NPAMbIX U 25
MN/IOCKOCTe B NPOCTPaHCTBe
5 YT bl N paccToAHnA 16 1
6 MHororpaHHuKu 7 1
BeKTopbl B NPOCTPaHCTBE 12
g nOBTOPeHI/Ie, 0606LLeHME 1 CcUCTEMATU3ALMS 5 5
3HaHUI
OBLLEE KOJIMYECTBO YACOB MO NMPOrrPAMME 102 6 0




11 K/TACC

HavmeHoBaHMe pa3fenioB 1 Tem

KonnyectBo yacoB

ONEeKTPOHHbIe
(unppoBble)

Ne n/n —— Beero KoHTponbHble | [NpaKTuyeckue 06pasoBaTeNbHbIe
paboThbl paboThbl pecypeb!
1 AHaIMTnyecKaa reoMeTpus 15 1
) MoBTOpEHME, 0606Lu,eH|fe " 15 1
cucTemMaTmn3aums 3HaHuin
3 OO6bEM MHOrorpaHHuKa 17 1
4 Tena BpaLLeHns 24 1
5 Mnowanm NoBepXHOCTN N 06BEMBI 9 1
KpYr/bIX Ten
6 LBrxeHns 5} 1
. MoBTOpEHME, 0606Lu,eH|fe " 17 )
cucTemMaTmn3aums 3HaHuin
OBLLUEE KOJIMYECTBO YACOB MO NMPOrrPAMME 102 8 0







NMOYPOYHOE NMNJ1IAHNPOBAHWE
10 KJTACC

Ne
n/n

Tema ypoka

KonnyectBo yacoB

Bcero

KOHTpPO/bHbIE
paboThbl

[NpakTnyeckune
paboThbl

Jata
N3yyeHUs

ONEeKTPOHHbIe

um@poBble
obpasoBaTe/ibHble

pecypcbl

OcCHOBHble npasu/ia N306paXkeHns Ha
PUCYHKE NIOCKOCTK, NapaiesibHbIX
npsAMbIX (OTPE3KOB), CepeanHbl 0Tpe3Ka

MMoHATUA CTEPEOMETPUM: TOUKA, NPsSMas,
NMIOCKOCTb, NPOCTPaHCTBO. OCHOBHbIE
npaBuia N306paXkKeHNs Ha PUCYHKe
NNOCKOCTK, NapanfiefibHbIX NPsSiMbIX
(oTpeskoB), cepeMHbl OTpe3Ka

MOHATUSA: NepeceKatoLLMecs NI0CKOCTH,
nepeceKkatoLLMecs npsimas U NI0CKOCTb;
MoNYNPOCTPaHCTBO

MOHATUSA: NepeceKatoLLMecs NI0CKOCTH,
nepeceKatoLLMecs npsimas U NI0CKOCTb;
MoNYNpPOCTPaHCTBO

MHororpaHH1KK, N306paxeHne
MPOCTEALWNX NPOCTPAHCTBEHHBIX HUTYP,
HECYLLECTBYHOLUNX 0ObEKTOB

MHororpaHH1KK, N306paxeHne
MPOCTEALWNX NPOCTPAHCTBEHHBIX (HUTYp,
HECYLLECTBYHLLNX 0ObEKTOB

AKCVOMbI CTEPEOMETPUM U MEPBbIE




cneacTena N3 HUX

AKCVOMbI CTEPEOMETPUM U MEPBbIE
CNeACcTBUSA N3 HUX

AKCUOMbI CTEPEOMETPUU U NEPBbIE
CNeAcTBUA U3 HUX. Cnocobbl 3aaHns
NPAMBIX U MI0CKOCTEN B MPOCTPaHCTBe.
O603HavYeHMst NPSIMbIX U NJIOCKOCTEN

10

306paeHve ceueHnii nupammabl, Kyba 1
NPV3Mbl, KOTOPbIE MPOXOAAT Yepes nx
pébpa. 1306paxeHne nepeceyeHms
MOMYYEHHbIX NIOCKOCTEIA. PackpallnBaHme
MOCTPOEHHBIX CEYEHMIA pa3HbIMW LiBETaAMM

11

306paeHve ceueHnii nupammabl, Kyba 1
NpY3Mbl, KOTOPbIE MPOXOAAT Yepes nx
pébpa. 1306paxeHne nepeceyeHns
MOMYYEHHbIX NIOCKOCTEIA. PackpallnBaHmne
MOCTPOEHHBIX CEYEHMIA Pa3HbIMW LiBETaMM

12

306paeHve ceueHnii nupammabl, Kyba 1
NPY3Mbl, KOTOPbIE MPOXOAAT Yepes nx
pébpa. 1306paxeHne nepeceyeHns
MONMYYEHHbIX NIOCKOCTEIA. PackpallnBaHmne
MOCTPOEHHBIX CEYEHMIA PasHbIMW LiBETaMM

13

306paeHve ceueHnii nupammabl, Kyba 1
NPY3Mbl, KOTOPbIE MPOXOAAT Yepes nx
pébpa. 1306paxeHne nepeceyeHms
MONMYYEHHbIX NIOCKOCTEIA. PackpallnBaHmne
MOCTPOEHHBIX CEYEHMIA pasHbIMW LiBETaAMM

14

MeToz cnefjoB Anst NOCTPOEHMS CeUEHNI




15

MeTog cnefoB Ans MOCTPOEHMS CEUEHMWIA.
CBoiicTBa NnepeceyeHnn NpsMbIX 1
NIOCKOCTEN

16

MeTog cnefoB Ans MOCTPOEHMS CEUEHMWIA.
CBoiicTBa NnepeceyeHnn NpsmMbIX 1
NIOCKOCTEN

17

IMocTpoeHMe ceveHnii B Nnupamme, Kyoe
no Tpém ToYKam Ha pébpax. Co3zgaHune
BbIHOCHbIX YEPTEXEN 1 3annch LLaros
NOCTPOEHMS

18

IMocTpoeHMe ceveHnii B Nupamme, Kyoe
no Tpém ToYKam Ha pébpax. CozgaHune
BbIHOCHbIX YEPTEXEN 1 3annch LLaros
NOCTPOEHNS

19

IMoCcTpoeHMe ceveHnii B Nnupamme, Kyoe
no Tpém ToYKam Ha pébpax. CozgaHune
BbIHOCHbIX YEPTEXEN 1 3annch LLaros
NOCTPOEHNS

20

IMoCcTpoeHMe ceveHnii B Nnupamme, Kyoe
no Tpém ToYKam Ha pébpax. CozgaHune
BbIHOCHbIX YEPTEXEN 1 3annch LLaros
NOCTPOEHNS

21

MoBTOpeHWe NnaHUMeTpuK: Teopema O
NponopLMoHanbHbIX 0Tpe3kax. Moaobue
TPeyrosbHNKOB

22

lNoBTOpeHMe NnaHUMeTpuKn: Teopema
MeHenad. PacyeTbl B CEYEHMAX Ha
BbIHOCHbIX YepTexxax. Ictopus passutma
NIaHUMETPUN N CTEPEOMETPUN




23

KoHTposibHas paboTa "AKCMOMbI
cTepeomeTpun. CeyeHns"

24

B3anmHoe pacnonoxxeHue npsamMbIX B
npoctpaHcTee. CKpeLymBaroLLmecs
npsmMble. MNMprU3HaKN CKpeLLnBaroLwmnxca
npsMbIX. NapannensHble NpsamMble B
NnpoCTpaHCTBe

25

Teopema 0 CyLLLeCTBOBaHUN U
eIMHCTBEHHOCTM NPAMOI NapannenbHOA
[aHHOW NPsSIMOIA, NPOXOAALLENA Yepes TOUKY
NPOCTPAHCTBA 1 HE NEXalLLlel Ha JaHHOM
NpPAMOiA. JTeMma 0 nepeceyeHUn
napansiefibHbIX NPSMbIX NMJIOCKOCTbIO

26

MapannenbHOCTb TpEX NpAMbIX. Teopema o
TPEX NapannenbHbIX NpsAMbIX. Teopema o
CKPELLMBAOLLINXCA MPAMbIX

27

NapannensHoe NPoOeKTUPOBaHNUe.
OCHOBHble CBOICTBa Napa/ie/lbHOro
NPOeKTUPOoBaHUS. 1306paKeHme pasHbIX
(uryp B napannenbHou NpoeKkuum

28

LieHTpasibHaa npoeKkumsa. Yron c
COHanpas/eHHbIMX CTOPOHaMK. YToN
MeXxay NpsaMbIMK

29

3aflaum Ha foKasaTe/ibCTBO U
nccnefoBaHne, CBA3aHHbIE C
pacrnosioXXeHeM NMpsambIX B NMPOCTPaHCTBE

30

MoHATUA: NapannenbHOCTb NPSMOIA 1
M0CKOCTY B NpoCTpaHCcTBe. MpusHak
napansielbHOCTW NPSIMOVA 1 NIOCKOCTW.




CsoiicTBa napannefbHOCTH NPSAMOIA 1
MNOCKOCTM

31

"eOMeTpMYeCKMe 3aauu Ha BbIYNCIEHNE U
[0Ka3aTe/NbCTBO, CBS3aHHbIE C
napan/ie/lbHOCTbIO NPSIMbIX U NIOCKOCTEl
B NPOCTPaHCTBE

32

IMOCTpOEHME CeYeHMs, MPOXOASALLErO Yepes
[aHHYO MPSAMYIO Ha YepTeXe U
napannensHoro Apyroi npsiMoi. PacuéT
OTHOLLIEHNIA

33

MapannenbHaa NPoeKUns, NpUMeHeHme
[N NOCTPOEHNS CEUYEHMIN Kyba 1
napannenenunega. CBoincTea
napannenenuneia v npu3mMbl

34

MapannenbHble NNOCKOCTU. Mpu3HaKu
napanfieNlbHOCTW [BYX NIOCKOCTEN

35

Teopema 0 napasinensHoOCTU U
eAMHCTBEHHOCTW MI0CKOCTK, NPOXOAALLEN
yepes TOUKY, He NpUHaANeXxally AaHHON
NIOCKOCTU U CNeACTBUA U3 Heé

36

CsoiicTBa napan/iefibHbIX MNNOCKOCTEN: O
napannenbHOCTN NPAMbIX NepeceveHns
npu nepeceveHnn AByxX napansienbHblxX
NMOCKOCTEN TPEThEN

37

CsoiicTBa napasnnenbHbIX MI0CKOCTeN: 06
0Tpe3Kax napanenbHbIX NpsMbIX,
3aK/IOUEHHBIX MEXAY NapanieNlbHbIMM
MNOCKOCTAMMU; O NMEPeceyeHny NPSAMON ¢
ABYMS NapainenbHbIMU NIOCKOCTAMM




38

MoBTopeHue: Teopema Mudaropa Ha
NIOCKOCTU

39

MoBTOpPEeHWE: TPUTOHOMETPUS
NPSIMOYTO/IbHOT O TPeYyrobHKKa

40

CsoiicTBa Kyba 1 NpsiMoyrosibHOro
napannenenunesa

41

BbluvicneHue AnnMH 0TPe3KoB B Ky6e U
NpsIMOYro/IbHOM Napannenenunese

42

MeprneHANKYNAPHOCTb NPSMON U
naockocTu. MNpu3Hak
neprneHANKYNAPHOCTA NPAMON 1
NnJ0CKOCTH

43

MeprneHANKYNAPHOCTb NPSMON U
naockocTu. MNpu3Hak
neprneHANKYNAPHOCTA NPAMON 1
NnJ0CKOCTH

44

Teopema 0 CyLLLeCTBOBaHUN U
eIMHCTBEHHOCTM NPAMONA, NPOX0AALLEN
yepe3 TOUKY NPOCTPaHCTBa U
neprneHANKYNAPHOM K NNOCKOCTA

45

MNOCKOCTW 1 NeprneHanKyNspHble UM
npsiMble B MHOTOrpaHHMKax

3anucana29.12

46

MNOCKOCTW 1 NeprneHANKyNspHble UM
npsiMble B MHOTOrpaHHMKax

47

MepneHAnKyNsp U HaKNOHHas.
MocTpoeHue NepneHanKynspa 13 TOUKM Ha
npsmyto

48

MepneHAnKyNsp U HaKNOHHas.




MocTpoeHue NepneHanKynspa n3 TOUKM Ha
npsmyto

Teopema 0 TpEX NeprneHanKynapax

49
(npsimas 1 obpaTHas)

50 Teopema 0 TpEX NeprneHAnKynapax 17.01
(npsimas 1 obpaTHas)

51 Yron mexay CKpeLinsaroLLnmuncs
NpAMbIMU
Mounck nepneHanKyNApHbIX NPAMbIX C

52 MOMOLLbIO MepPneHANKYNAPHbIX
M10CKOCTEN

53 OpToroHanbHOe NPOeKTUPOBaHNe
MocTpoeHre ceveHunii Kyba, Npu3mbl,

o4 npaBW/IbHON NUpamuibl C NOMOLLLbIO
OPTOroHasIbHOW NPOEKLUN
MocTpoeHre ceyeHunii Kyba, Npu3mbl,

95 npaBWIbHON NUpamuibl C NOMOLLLbIO
OPTOroHa/IbHOW NPOEKLUN
CrMMeTpus B NPOCTPaHCTBE

56 OTHOCUTE/IbHO MI0CKOCTU. MocKocTn
CUMMETPUIA B MHOIOTpPaHHMKax

57 Mpu3HaK nepneHANKYNAPHOCTA NPAMOIA 1 05.02
MIOCKOCTU KakK CNefCcTB1e CUMMETPUN

58 I'Ipanmbevle MHOTrorpaHHUKN. PacyeT
PacCTOAHWNIA OT TOYKM 0 MIOCKOCTHU

59 I'Ipanmbevle MHOTrOrpaHHUKN. PacyeT
PacCTOAHWNIA OT TOYKM 0 MIOCKOCTHU

60 Cnocobbl 0NyCTUTL MEPEHANKYNAPbI:




CUMMETPUSA, CABUT TOUYKM NO
napansiefibHon NpPsAMoii

61

Cagur no HenapannenbHOM NPSIMON,
N3MEHEHWE PacCTOSHNIA

62

KoHTposibHas paboTa "B3aumHoe
pacnonoXeHve NPsSMbIX 1 NIOCKOCTEN B
npocTpaHcTee"

63

MoBTOpPEHME: Yron Mexay NpsiMbIMU Ha
MI0CKOCTW, TPUTOHOMETPWS B
MPOV3BO/ILHOM TPeYyro/bH1Ke, Teopema
KOCMHYCOB

64

[NoBTOpEHME: yron mexay
CKpeLnBatoLLMMUCA NpAMbIMU B
NnpoCTpaHCTBe

65

"eOMeTpMYeCKme MeTO/bl BbIUMC/IEHUS
yrna mexay npsiMbIM1 B MHOTOFpaHHMKax

66

[ByrpaHHbI yron. CBOMCTBO IMHENHbIX
YI0B ABYrpaHHoro yrna

67

MepneHAnKyNspHble nnockocT. CBoiicTBa
B3aVIMHO NeprneHANKYNSPHbIX NI0CKOCTel

68

Mpu3HaK nepneHanKynsapHOCTH
NIIOCKOCTE; Teopema 0 NpsiMoit
nepeceyeHns AByx MaoCKOCTel
NepneHANKYNAPHbIX TPETbEN NMIOCKOCTU

69

MpsIMOYro/bHbIA Napannenenunes; Kyo;
N3MEPEHVsI, CBOCTBA NPSIMOYT0/IbHOIO
napannenenuneaa

70

Teopema 0 AnaroHanm NPsIMoOYrofbHOro




napannenenuneaa v cneicTene U3 Heé

71

CTepeomMeTpuyecKme 1 NpuKnagHbie
3afjaun, CBA3aHHbIe CO B3aMHbIM
pacnonoXeHeM NPAMbIX U NJIOCKOCTU

72

MoBTOpPEHME: CKPeLLMBALOLLECS NPSMbIe,
napansieNbHble NI0CKOCTU B CTaHAAPTHbIX
MHOTOrpaHHMKax

73

Mapa napannesnbHbIX NIOCKOCTEN Ha
CKPELLMBAOLLMXCA NPAMBIX, PaCCTOSIHNE
MEXAy CKpeLLMBatoWUMnca NpsMbIMn B
NPOCTbIX CUTYaLMSX

74

PaccTosiHMe OT TOUKM [0 MIOCKOCTH,
PaCCTOSIHME OT MPSMOIA 40 NIOCKOCTU

12.03

75

BbluvicneHne paccTosHWin Mexay
CKPELLMBAKOLLMMMICS MPSMbIMU C
MOMOLLLbHO NepreHANKYNSPHO NNOCKOCTH

76

TpéXrpaHHbIN Yros, HepaBeHCTBa 414
TpexrpaHHbIX yrno.. Teopema MNudaropa,
TEOpeMbl KOCMHYCOB M CUHYCOB /1
TPEXTpaHHOro yrna

7

ANeMeHTbI CPEPUUECKO FEOMETPUN:
reofiesvveckue IMHUM Ha 3emne

78

KoHTposibHas paboTa "Yr/bl U
paccToAHuA"

79

Cuctemartmsaumsa 3HaHWUI ""MHOIorpaHH1K
N ero 3feMeHTbI"

80

Mupamnga. Bugbl nupamug,. MNMpasuibHas
nupamunga




Mpu3ma. MNpamMasa 1 HaKNOHHasA NPU3MbI.

81 1
MpaBunbHas npusma

g2 Mpamoii napannenenunes, 1
NPAMOYTO/bHbIN Napannenenunes, Kyo

83 BbinyKk/ble MHOrorpaHHNKW. Teopema 1
Aiinepa
BbInyk/ble MHOrorpaHHNKW. Teopema

84 diinepa. MpaBuibHbIE U NONYNPaBUIIbHbIE 1
MHOIOr PaHHUKNM

85 KoHTposibHas paboTa "MHororpaHHukmn" 1

86 IMoHATMe BEKTOPA Ha MI0CKOCTU U B 1
MpoCTpaHCTBe

87 CymMMa BeKTopoB 1

88 Pa3HOCTb BEKTOpPOB 1

89 Mpasuno napannenenunega 1

90 YMHOXeHWe BEKTOpa Ha Yncho 1
Pa3/io)keHve BeKTopa Mo 6asncy Tpéx

91 BEKTOPOB, He NeXalnx B OfHOM 1
MI0CKOCTH

92 CkanapHoe npounssegeHue 1

93 BbluncneHve yrna mexxay BeKTopamu B 1
NMpoCTpaHCTBe

94 MpocTelime 3aa4m ¢ BeKTopamu 1

95 MpocTelime 3aa4m ¢ BeKTopamu 1

96 MpocTelimre 3aa4m ¢ BeKTopamu 1

97 MpocTelime 3aa4m ¢ BeKTopamu 1

98 O606LLeHNe 1 cucTeMaTM3aLMA 3HAHWI 1




99 O606LLeHNe 1 cucTeMaTM3aLMA 3HAHWI 1
100 iToroeas KOHTpO/bHaA paboTa 1
101 iToroeas KOHTpO/bHaA paboTa 1
102 O606LLeHNe 1 cucTeMaTM3aLMA 3HAHWI 1

OBLLEE KOJTMYECTBO YACOB IO 102

NMPOrPAMME




11 K/TACC

KonnyectBo yacoB

ONEeKTPOHHbIe

Ne n/m | Tema ypoka KoHTponbHble | [pakTuyeckne fata LA poBbIe
Bcero n3yvyeHnst | obpasoBaTesibHble
paboThbl paboThbl pecypeb!
1 [NoBTOpeHMe TeMbl "KoopanHaTbl BEKTOpa 1
Ha M/JI0CKOCTU 1 B MPOCTPaHCTBe"
9 [MoBTOpeHue Tembl "CKansapHoe 1
npounsBeaeHne BeKTOpoB™
3 [MoBTOpeHMe TeMbI "BbluncneHune yrna 1
MeXAy BEKTopamu B MpocTpaHcTBe"
4 I'IOBTopeHmev TeMbl "YpaBHeHVEe NPAMOiA, 1
npoxoasLLen Yepes aBe TOUKN"
5 YpaBHeEHME NIOCKOCTN, HOPMab, 1
ypaBHeHWe MI0CKOCTU B 0TPe3Kax
6 YpaBHEHME NMIOCKOCTN, HOpMab, 1
ypaBHeHWe MI0CKOCTU B 0TPe3Kax
7 BekTopHOe nponsseneHne 1
g JnHeiHble HepaBeHCTBa, IMHeHOoe 1
nporpaMmMumpoBaHme
9 JInHeiHble HepaBeHCTBa, IMHeHOoe 1
nporpaMmMumpoBaHme
10 AHaNNTNYECKNEe MeTObl pacyéTa yrna 1
MeXay NPAMbIMW B MHOTOTpaHHUKax
1 AHaNNTNYECKNEe MeTObl pacyéTa yrna 1
MeXly NI0CKOCTAMU B MHOIOrpaHHNKax
12 dopmyna paccToAHMA 0T TOUKN [0 1




NNOCKOCTM B KOOPAMHATAX

Haxox/eHne pacCTOSHWUIA OT TOUKU A0

13
NIOCKOCTU B Kybe

14 HaxoxaeHne paCCTOFIHI/I? OT TOYKN [0
NAI0CKOCTW B NpaBuIbHOM NupaMuie

15 KoHTposibHas paboTa ""AHaMTU4YecKas
reomeTpus"

16 CeyeHna MHOrorpaHHUKOB: CTaHAaPTHbIe
MHOTOrpaHHNKM

17 CeyeHna MHOrorpaHHUKOB: MeTo/ CNnesoB
CeyeHna MHOrorpaHHMKOB: CTaHAaPTHbIe

18 NAI0CKOCTN, NepeceyeHns NpAMbIX 1
NIOCKOCTEN

19 MapannenbHble NpAMbIE Y MI0CKOCTU:
napannenbHble CeYeHuUs

20 I‘Iapgpneanble I'IpfleIe 1 NNOCKOCTHU:
pacyéT OTHOLLEHUN
MapannenbHble NpAMbIE Y MI0CKOCTU:

21 YINbl MeXAy CKpeLyMBatoLLMMmca
NpAMbIMU
MepneHANKyNApHLIE NPAMbIE 1

29 NMIOCKOCTW: CTaHAAPTHbIE napblv
nepneHANKYNsApHbIX MIOCKOCTEN 1
NpPAMbIX, CAMMETPUM MHOTOIPaHHNKOB
MepneHANKyNApHLIE NPAMbIE 1

23 NIOCKOCTW: TeOpeEMa 0 Tpex
nepneHAnKynsapax

24 [NepneHAMKynspHbIe NpAMble U




NAOCKOCTU: BblYMCNEHUNA OJTUH B
MHOrorpaHHuKax

25

[NoBTOpeHMe: nnoLaam
MHOIOYT0/IbHUKOB, (POPMY/Ibl /15
nnowagen, coobpaxeHns nogoous

26

[NoBTOpeHMe: nnoLaam
MHOIOYr0/IbHUKOB, (POPMY/Ibl 415
nnowagen, coobpaxeHns nogoous

27

[NoBTOpeHMe: nnoLaam
MHOIOYT0/IbHUKOB, (POPMY/Ibl /15
nnowagei, coobpaxeHns nogoous

28

raowagmn ceveHniA MHOTOrpaHHIKOB:
NNOLLAaAN MOBEPXHOCTENM, pa3pe3aHns Ha
4acTm, COObpakeHUs NoAo6MS

29

raowagmn ceveHniA MHOTOrpaHHIKOB:
NNOLLAaAN MOBEPXHOCTENM, pa3pe3aHns Ha
4acTm, COObpakeHUs NoAo6MS

30

KoHTposibHas paboTa "lMoBTOpeHue:
MHOrorpaHH1Ku, ceyeHns
MHOrorpaHH1KoB"

31

O6bEMm Tena. O6LEM NPSIMOYTO/IbHOIO
napannenenunega

32

3agaum 06 yaBoeHUN Kyba, 0 KBagpaType
Ky6a; 0 Tpucekummn yrna

33

CTepeoMeTpunYecKme 3afaum, CBs3aHHbIe C
06BEMOM MPSIMOYF0/IbHOFO
napannenenunega

34

MpuknagHble 3a4a4n, CBs3aHHbIe C




BblUMCNEHMEM 06BEMA NPSIMOYTO/TbHOIO
napannenenunega

35 OO6bEM NpsMON NPU3MBbI

36 CTepeoMeTpuyeckue 3aa4m, CBA3aHHbIe C
BblUMCNIEHNEM 06 BLEMOB NPAMOI MPU3MbI

37 MpuKnagHble 3a4a4u, CBA3aHHbIe C
06bEMOM NPSIMOIA MPU3MbI
BbluncneHre 06bEMOB TeN C NOMOLLbHO

38 onpeaenéHHoro nHTerpana. O6wLém
HaKNOHHOMN MPU3MbI
BbluncneHre 06bEMOB TeN C NOMOLLbHO

39 onpeaenéHHoro nHTerpana. O6wLém
nMpaMmumabl

40 dopmyna 06véma nupamugsl. OTHOLLEHME
06bEMOB Npamug, ¢ 06LWUM yrnom

41 dopmyna 06véma nupamugsl. OTHOLLEHME
06bEMOB Npamug, ¢ 06LWUM yrnom

42 CTepeoMeTpuyeckue 3aa4m, CBA3aHHbIe C
06bEMaMU HaK/IOHHOW NPU3MbI

43 CTepeoMeTpuyeckue 3aa4m, CBA3aHHbIe C
06bEMamMy NpaMmabl
MpuknaaHble 3agaym no Teme "O6BLEMBI

44 Ten", cBA3aHHbIE C 06BEMOM HaK/IOHHOM
NpU3Mmbl

45 MpuknagHble 3agaym no Teme "O6BLEMBI
Ten", cBA3aHHbIE C 06BLEMOM NMpaMuabl

46 MpumeHeHne 06bLEMOB. BblumncnieHme

PACCTOSHUS 10 M/I0OCKOCTM




KoHTpobHas paboTa "O6béM

47 .
MHOTrOrpaHHuKa
LinnnHapryeckas noBepxHOCTb,

48 06pasyroLLme UUANHAPUYECKOA
MOBEPXHOCTU

49 LimnmHap. MpsMoi KpyroBon LUINHAP.
Mnowasab NOBEPXHOCTU LUNNHAPA

50 KoHuyeckas NoBepxHOCTb, 06pasytoLime
KOHWYECKOM NoBepXHOCTU. KoHyC

51 CeyeHne KOH)v/ca NM0CKOCTLIO,
napasinenbHOM NI0CKOCTN OCHOBAHNA

59 Y CeUEHHBbIA KOHyC. 306paxkeHne
KOHYCOB W1 YCEYEHHbIX KOHYCOB

53 I'Inomri,qb GOKOBOW NOBEPXHOCTM U
MOJIHOW MNOBEPXHOCTN KOHYCa

54 I'Inomri,qb GOKOBOW NOBEPXHOCTM U
MOJIHOW NOBEPXHOCTN KOHYCa
CTtepeomeTpunyeckme 3aayum Ha

95 [l0Ka3aTe/Ib,CTBO U BblYMCNEHNE,
NMOCTPOEHMEM CEYEHUIA LNNHAPA, KOHYCa
CTtepeomeTpunyeckme 3aayum Ha

56 [l0Ka3aTe/IbCTBO W BblYMCEHNE,
NMOCTPOEHMEM CEYEHUIA LNNHAPA, KOHYCa

57 MpuknagHble 3a8a4un, CBA3aHHbIE C
LUMNUHLPOM

58 MpuknagHble 3a8a4n, CBA3aHHbIE C
LUMNUHLPOM

59 Ctbepa v wap




60

MepeceyeHe cdepbl 1 Lapa ¢
NNOCKOCTbH. KacaHue Lwapa v cjepsbl
NAOCKOCTLH. Bug 1 n3obpaxeHue Lwapa

61

MepeceyeHme cdepbl 1 Lwapa ¢
NNOCKOCTbH. KacaHue Lwapa v cepsbl
NNOCKOCTLH. Bug 1 n3obpaxeHue wapa

62

YpaBHeHue cthepbl. MNnowaab cgepb! 1 eé
yacTen

63

CummeTpus cepbl 1 LWapa

64

CTtepeomeTpunyeckme 3aayum Ha
[l0Ka3aTenibCTBO M BbIYMC/IEHNE,
CBSI3aHHbIe CO C(PEPOIA 1 LLApOM,
NMOCTPOEHMEM UX CEYEHUI NNOCKOCTbHO

65

CTtepeomeTpunyeckme 3aayum Ha
[l0Ka3aTenIbCTBO M BbIYMC/IEHNE,
CBSI3aHHbIe CO C(PEPOIA M LLApOM,
NMOCTPOEHMEM NX CEYEHUI NNOCKOCTbHO

66

MpyKnagHble 3a4a4n, CBsI3aHHbIe CO
cthepoid 1 Lwapom

67

[MoBTOpPEHME: OKPY>KHOCTb Ha MIOCKOCTH,
BbIYMC/IEHUNSA B OKPY)KHOCTK, CTaHAAPTHbIE
nogooms

68

Pa3fiyHble KOMOUHALM TeN BPaLLEHNS 1
MHOTOrpaHHIKOB

69

3afiaun no Teme "Tena 1 NOBEPXHOCTN
BpaweHmns"

70

3afiaun no Teme "Tena 1 NOBEPXHOCTH
BpaweHmns"




71

KoHTponbHas pabota "Tena u
NOBEPXHOCTU BpaLleHns"

72

O6bEM umMnuHapa. Teopema 06 06bEME
NPAMOro UnnvHapa

73

BbluncneHre 06bEMOB TeN C NOMOLLbHO
onpeaenéHHoro nHTerpana. O6wLém
KOHyCa

74

Mnowanm 60KOBOI N MNOHOM
MOBEPXHOCTM KOHYCa

75

CTepeoMeTpUYecKme 3aaum, CBS3aHHbIE C
BblUMCIEHNEM 06BEMOB LIMANHAPA,
KOHyca

76

MpuKnagHble 3aga4m no teme "O6bEMBI U
nnowaam noepxHocren ten”

7

OObEM LUapa 1 LWapoBoro cekTopa.
Teopema 06 06bEMe LWapa. IMnowasib
cthepbl. CTepeoMeTpUYECKME 3a4a4M,
CBSI3aHHbIE C BbIUYMCNEHVEM 0OBEMOB
Lapa, LLapoBOro CerMeHTa 1 LWapoBoro
cekTopa

78

MpuknagHble 3agaym no Teme "O6BLEMBI
Ten", cBs3aHHbIE C 06BEMOM LLapa v
nnaowanbto cgepbl. COOTHOLLEHUSA MEXIY
naowaasMm noBepxXHOCTeN 1 06bEMaMK
NOA06HbIX Ten

79

Mofo6HbIe TeNla B NPOCTPaHCTBE.
3meHeHne 06bEMa npu Nogo6mn.
CTepeoMeTpuyecKme 3aa4m, CBA3aHHbIe C




BblUMCIEHNEM 06BEMOB TeN M NNOLLaAEeN
MOBEPXHOCTEN

80

KoHTposibHas paboTa "lMnowaan
NMOBEPXHOCTU 1 06BEMBI KPYr/bIX Ten"

81

[BvKeHns npocTpaHcTBa. OTOOpaXKeHNs.
[BWXeHns 1 paBeHCTBO uryp. Obuime
CBOWCTBA ABVKEHWIA

82

Buap! ABVXKEHWIA: napannenbHbIi
MepeHoc, LUeHTpasibHas CUMMETPHUS,
3epKasibHas CUMMETPKS, MOBOPOT BOKPYT
npsmoi

83

MpeobpaszoBaHus Nogooms. Mpsmas u
cthepa Jinnepa

84

"eOMeTPUYECKME 33a4M HA MPUMEHEHNE
[BUXEHMS

85

KoHTposibHas paboTa "BekTopbl B
npocTpaHcTee"

86

O6o6watoLLee NOBTOPEeHME 11 NOHATUI 1
MeTOoA0B Kypca reometpum 10-11
K/1laccoB, cucTemaTm3aums 3HaHWi:
"MapasinenbHOCTb NPSAMBIX 1 NIOCKOCTEN
B NpoCTpaHcTBe"

87

O6o6watoLLee NOBTOPEeHME 11 NOHATUI 1
MeTOoA0B Kypca reometpum 10-11
K/1laccoB, cucTemaTm3aums 3HaHWiI:
"BeKTopbl B npocTpaHCcTBE"

88

O6o6watoLee NOBTOPEeHME 11 NOHATUI 1
MeTOoA0B Kypca reometpum 10-11




K/1laccoB, cucTematm3aums 3HaHWi:
"BeKTopbl B npocTpaHCcTBE"

89

O6o6watoLLee NOBTOPEHME 11 NOHATUI 1
MeTOoA0B Kypca reometpum 10-11
K/1laccoB, cucTemaTm3aums 3HaHWi:
"O6beM MHOIOrpaHHNKA"

90

O6o6watoLLee NOBTOPeHME 11 NOHATUI 1
MeTOoA0B Kypca reometpum 10-11
K/1laccoB, cucTematm3aums 3HaHWi:
"O6beM MHOrOrpaHHNKA"

91

O6o6watoLLee NOBTOPEeHME 11 NOHATUI 1
MeTOoA0B Kypca reometpum 10-11
K/1laccoB, cucTemaTm3aums 3HaHWiI:
"IMnowaan NoBepXHOCTN N 06bEMBI
Kpyrnbix ten"

92

O6o6watoLLee NOBTOPEeHME 11 NOHATUI 1
MeTOoA0B Kypca reometpum 10-11
K/1laccoB, cucTemaTm3aums 3HaHWi:
"IMnowaan NoBepXHOCTN N 06bEMBI
Kpyrnbix ten"

93

IToroeas KOHTpO/bHaA paboTa

94

IToroeas KOHTpO/bHaa paboTa

95

MoBTOpeHME, 0600LLEHNE 1
cucTemMaTusaums 3HaHumn

96

WcTopusi pa3BMTMS CTEPEOMETPUMN Kak
HayKW 1 eé posib B pasBUTUN
COBPEMEHHbIX MHXXEHEPHbIX W
KOMMbIOTEPHbIX TEXHONOT WA




97

WcTopusi pa3BMTUS CTEPEOMETPUMN Kak
HayKu 1 eé posib B pasBUTUN
COBPEMEHHbIX MHXXEHEPHbIX W
KOMMbIOTEPHbIX TEXHONOT WA

98

WcTopusi pa3BMTUS CTEPEOMETPUMN Kak
HayKu 1 eé posib B pasBUTUN
COBPEMEHHbIX MHXXEHEPHbIX W
KOMMbIOTEPHbIX TEXHONOT WA

99

WcTopusi pa3BuTUS CTEPEOMETPUM Kak
HayKu 1 eé posib B pasBUTUN
COBPEMEHHbIX MHXXEHEPHbIX W
KOMMbIOTEPHbIX TEXHONOT WA

100

WcTopusi pa3BUTMS CTEPEOMETPUMN Kak
HayKW 1 eé posib B pasBUTUN
COBPEMEHHbIX MHXXEHEPHbIX W
KOMMbIOTEPHbIX TEXHONOT WA

101

WcTopusi pa3BUTUS CTEPEOMETPUMN Kak
HayKW 1 eé posib B pasBUTUN
COBPEMEHHbIX MHXXEHEPHbIX W
KOMMbIOTEPHbIX TEXHONOT WA

102

WcTopusi pa3BUTUS CTEPEOMETPUMN Kak
HayKW 1 eé posib B pasBUTUN
COBPEMEHHbIX MHXXEHEPHbIX W
KOMMbIOTEPHbIX TEXHONOT WA

OBLLEE KOJTMYECTBO YACOB IO
NMPOrPAMME

102







YYEBHO-METOANYECKOE OBECITEYEHNE
OBPA3OBATEJIbBHOI O NPOLUECCA
OBASATEJIbHbIE YUYEBHbLIE MATEPUAJIbI A1 YUHEHNKA

METOONYHECKWNE MATEPUVAJIbI AJTA YUUTENA

LINPPOBbLIE OBPA3SOBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET






