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HOACHUTEJIBHAA 3AIINCKA

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECHEYMBACT BO3MOXKHOCTb H3YyUCHHS
JUCLHUIUIMH ~ €CTECTBEHHO-HAYYHOM  HAIIPAaBIICHHOCTH W IIPEIMETOB
TYMAaHUTAPHOTO LuKJIa. [TocKkonbKy JIornueckoe MpIIUIEHHE, (POpMUpyeMoe
OpU H3YYEHUHM OOYyYarolmIMMHCS TOHSATHUIHBIX OCHOB TE€OMETpUH, NpHU
JI0Ka3aTEIbCTBE TEOPEM U MOCTPOEHUH LIETOYKH JIOTUYECKUX YTBEPKICHHI
IIPU PEIIEHUU FEOMETPUYECKHUX 3a7a4, YMEHUE BBIIBUIaTh U ONPOBEPraTh
TUIIOTE3Bl  HEMOCPEACTBEHHO HCHOJB3YKOTCSA IPU PEUIEHWH 3a4ad
€CTECTBEHHO-HAYYHOT'O IIUKJIa, B YACTHOCTH (PU3NYECKUX 3a/1a4.

Ilens ocBoeHust mporpammbl ydebHOro Kypca «['eomerpus» Ha
yrayOonéHHOM ypOBHE — pa3BUTUE WHIMBHAYaIbHBIX CIIOCOOHOCTEH
oOyyJaronuxcs Npyu U3y4YeHUU reOMETPUH, KaK COCTABIISIONICH MpeIMeTHON
obnmactu  «Maremaruka W HHQOpMaTUKa»  Yepe3  oOecredyeHue
BO3MOXXHOCTH TPUOOpPETEHUsS W WCIOJb30BaHUS Oonee  TiIyOOKHX
T€OMETPUYECKUX 3HAHUM H JEUCTBUH, CHEHU(PUUHBIX TEOMETPUHU, U
HEOOXONMMBIX ISl YCHEIIHOTO Mpo¢ecCHOHAIBHOTO  00pa3oBaHus,
CBSI3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATHKH.

[IpuopureTHbIMU 3alayaMU  Kypca TE€OMETpUM Ha yriayOJ€HHOM
YPOBHE, PACHIMPSIONIMMU M YCHWIMBAIOIIMMHU Kypc 0a30BOTrO YpOBHS,
SBJISIFOTCSL:

pacliMpeHne NPEACTABICHUS O TIE€OMETPUHM KAK YacTH MHPOBOU
KyJIbTYpbl W (OPMHUPOBAHUE OCO3HAHMSI B3aUMOCBSI3M TE€OMETPUU C
OKpY>KaroIUM MUPOM;

(opMupoOBaHUE NMPEACTABIECHUS O MPOCTPAHCTBEHHBIX (PUTYpaxX Kak O
BAKHEUIIMX MATEMaTUYECKUX MOJENAX, IO3BOJISIOIIMNX ONUCHIBATh U
U3y4aTh pa3HbIC SIBJICHUS OKPYKAIOUIETO MHpPA, 3HAHUE TMOHITUHHOIO
anmnapara no pazaeny «CrepeoMeTpus» yueOHOro Kypca reOMETpHH;

dopMupoBaHHE€ YMEHHUS BJIAJETh OCHOBHBIMU TIOHATHUSMU O
IPOCTPAHCTBEHHBIX (Urypax M HUX OCHOBHBIMM CBOWCTBAMH, 3HAHHE
TeopeM, (popMyIl U yMEHUE UX TPUMEHSTh, YMEHHS J10Ka3bIBATh TEOPEMbI U
HaXOJUTh HECTAHAAPTHBIE CLIOCOOBI PEIICHUS 3a/1aY;

dbopMupoBaHHE YMEHHUs pPAClO3HABaTh Ha YepTeXaxX, MOJCIIX H B
pealbHOM MHMpPE MHOTOIPAHHMKM M TEJla BpaIlEHUs, KOHCTPYHPOBATh
F€OMETPUYECKHUE MOJIEIIN;



dbopMHpOBaHWE TOHHUMAaHUS  BO3MOXHOCTH  AKCHOMAaTHYECKOIO
NOCTPOEHUSI MAaTeMaTUYECKUX TEOpUild, (OpMUpPOBAHUE MOHUMAHHUS POJIU
AKCMOMATUKU NPH NPOBEICHUHN PACCYKICHNUM;

(¢opMupoBaHUe yMEHMs BIaJeTh METOJAaMHU JOKa3aTelbCTB U
AJITOPUTMOB PELIEHUS, YMEHUSA UX MPUMEHSATH, TPOBOAUTH 10KA3aTEJIbHbBIC
pacCy X IeHUs B XOJI€ PELICHHMS CTEPEOMETPUYECKMX 3aJad W 3a7ad C
OPAKTUYECKUM  COJEpKaHUEM, (OPMUPOBAHHE  MPEACTABICHHUS O
HEOOXOIMMOCTH JI0Ka3aTeIbCTB MPU OOOCHOBAHMM MAaTEMaTHYECKHX
YTBEPKIACHUA U POJIM AKCUOMATUKUM B TMPOBEACHUHU JI€IyKTHBHBIX

pacCyx ICHUN;
pa3BUTHUE M COBEPIICHCTBOBAHUE HHTEJUICKTYaJIbHBIX M TBOPUYECKUX
CIocoOHOCTEN oOyyarommxcs, IT03HaBaTEeNLHON aKTUBHOCTH,

UCCIIEIOBATEIbCKUX YMEHUM, KPUTHYHOCTH MBIIUICHUS, HHTEpeca K
U3YUYEHUIO TEOMETPUH;

dbopmupoBaHrue  (GYHKIIMOHAIBHONM  TIPaMOTHOCTH, PEJICBAaHTHOU
FEOMETPUU: YMEHUS PaCliO3HaBATh MPOSIBJICHUS T€OMETPUUECKUX MTOHATHH,
00BEKTOB U 3aKOHOMEPHOCTEW B PealbHbIX KMU3HCHHBIX CUTYaAlUSIX U MPU
U3YYCHUHU JAPYTUX YYEOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, MOJEIUPOBAHUS PEAIbHBIX CHUTYAlMH, UCCICHOBAHUS
MOCTPOCHHBIX MOJIEJICH, MHTEPIPETAIIMU MTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMM  COJIEpKATEIbHBIMUA  JIMHUAMHM  y4eOHOTO  Kypca
«I'eometpusi» B 10-11 kmaccax sBusitorcsi: «lIpsiMble W TMIIOCKOCTH B
MpOCTpaHCTBE», «MHororpanHukm», «Tema BpameHus», «BekTtopel u
KOOPAWHATHI B IPOCTPAHCTBEY, «/IBU>KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE  «YMETh
ONEPUPOBATh MOHSATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YTriayOJIEHHOM
ypoBHe oOydeHus B 10—11 kimaccax, OTHOCHTCS KO BCEM COJIEpKATEIIbHBIM
JUHUSM  y4eOHOro Kypca, a (QOpMHUpPOBAaHUE JIOTUYECKUX YMEHUH
pacrpeensiercss He TOJIBKO IO COJACPKATENIbHBIM JIMHUSM, HO U IO TojJam
o0yuenus. CopnepkaHue 00pa30BaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM
pe3yabTaram OCBOCHHUSA denepanbHOU paboueii MPOrPaMMBbl,
pacnpenenéHHbIM 1Mo TojaM 00ydeHHUs], CTPYKTYPUPOBAHO TaKUM 00pa3oM,
YTOOBI KO BCEM OCHOBHBIM, MPUHIUIUAIBLHBIM BOIpOcaM OOydarouiuecs
oOpalaauch HEOJHOKPATHO. DTO TO3BOJIIET OPraHU30BaTh OBJIAJICHUE
FEOMETPUYECKUMHU TOHATHSIMU W  HABBIKAMHU  TOCIEIOBATENIbHO U



MOCTYNaTeIbHO, C COOJIOJICHUEM IPUHIIMIA MPEEMCTBEHHOCTH, a HOBBIC
3HaHUSl BKJIIOYaTh B OOIIYI0 CHCTEMY TIE€OMETPUYECKUX MpeACTaBICHUM
oOydaromuxcsi, pacmmpsis u  yrayomss  e€, o0pa3ys TNpouHBIe
MHOECTBEHHBIE CBS3U.

[lepexo K M3yUYEHUIO TEOMETPUN HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET

co3mathk ycioBus s auddepeHnuanuu oOydeHus, TOCTPOCHUS
WHJMBUAYAJbHBIX 00pa30BaTebHBIX MPOrpaMmM, 00eCIEYUTh YriayOIEHHOE
U3y4eHHUE TEOMETPHUM KaK COCTaBISIONMIeH  y4eOHOro  mpeameTa
«Marematukay;

MOJTOTOBUTH O0YYAIOIIUXCS K MPOJOJIKEHUIO U3YUYEHUsI MAaTEMAaTUKH
¢ yu€ToM BbIOOpa Oyaymiei mpodeccuu, obecrieurBasi MPeeMCTBEHHOCTD
MEXTy 00IIKUM U PO ecCHOHATBHBIM 00pa30BaHUEM.

Ha uzyuenune yueOHoro kypca «I'eomeTpusi» Ha yriryOJIEHHOM YpPOBHE
otBoautcsi 204 gaca: B 10 kmacce — 102 ygaca (3 yaca B Hemenwo), B 11
kiacce — 102 gaca (3 yaca B HezieuNi0).



COLEPKAHUE OBYUEHUASA
10 KIIACC

IIpsimble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHATUS cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npocTpaHcTBO. [loHATHE 00 aKCMOMATUYECKOM NOCTPOECHUU CTEPEOMETPUU
AKCUOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX.

B3aumHuoe pacnoJIoKeHue MPSMBIX B IIPOCTPAHCTBE:
IIEpECEKaIOINECs, TapaJuIeNIbHbIE U CKpeluMBaromuecs npsamele. [lpuznaku
CKpEeIMBAOIINXCA NpsAMbIX. llapamienbHOCTh NPSAMBIX M IUIOCKOCTEW B
IIPOCTPAHCTBE: IapaJUICIIbHBIE MPSIMBIE B IIPOCTPAHCTBE, MAPAJLICIBHOCTD
TPEX NPAMBIX, NAPAIUIEIBHOCTh NPSIMOU U ILIOCKOCTH. llapamnenbHoe u
LEHTPAJIbHOE MPOEKTUPOBaHUE, N300pakeHne ¢puryp. OCHOBHbBIE CBOWCTBA
napajuieIbHOTO MpOoeKTUpoBaHus. M3o0paxenue Quryp B mapauieabHOU
IIPOCKLIMH. YIUIBI C COHANPABICHHBIMU CTOPOHAMM, YTOJ MEXAY IIPAMBIMU
B IIpocTpaHcTBE. IlapamuiebHOCTh IIIIOCKOCTEN: TapaJuIeIbHbIE INIOCKOCTH,
CBOWCTBA MNapaJUIEIbHBIX IUTOCKOCTeN. [Ipocrelimme mpoCTpaHCTBEHHBIE
(Urypsl Ha MIIOCKOCTH: TETPAdp, Napajuieenunes, NOCTPOCHUE CeUeHHH.

[leprieHIMKYIAPHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHIUKYJISIPHBIE
IIPsIMBIE B IIPOCTPAHCTBE, NPAMBIC ITAPAIIIEIbHBIE U NEPIECHIUKYIIIPHBIE K
IIJIOCKOCTH, MPU3HAK MEPIEHIUKYIAPHOCTH IIPSMOU U INIOCKOCTH, TEOPEMA
0 IpsAMON MIEPIIEHIUKYJISIPHON IIJIOCKOCTH. OpTtoronansHoOE
IIPOEKTUPOBaHKE. [IepreHINKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE OT MPSIMON 110 TUIOCKOCTH, MPOEKIUs (UTYphI HA

IJIOCKOCT. [leprieHIMKYASIPHOCTD IJIOCKOCTEN: PU3HAK
MEPHEHIUKYJISIPHOCTH  JBYX  IUIOCKOCTEW. Teopema 0  TpéxX
MEPIICHANKYJISIPaX.

Yrael B OPOCTPAHCTBE: Yroll MEXAY MPSIMOM U IUIOCKOCTBIO,
JBYTPAaHHBIM yIOJI, JMHEWHBIM YroJl JBYTPAHHOrO yria. TpEéXrpaHHbIi U
MHOTrOrpaHsbie yribl. CBOWCTBAa IUIOCKHMX YIJOB MHOIOTPAHHOIO YIJIA.
CBOMCTBA IUIOCKUX M JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUUIsI TPEXTPAHHOTO YTJIA.

MHororpaHHuKHU

Buapl MHOrorpaHHuMKOB, pa3BEpTKa MHOrorpaHHuka. llpusma: n-
yroiabHasi mpu3Ma, OpsiMas W HAKJIOHHAs NpU3MbI, OOKOBas M IOJHAs



IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuleJIenunes; U ero cporcrBa. Kpardailluve MmyTH Ha NOBEPXHOCTH
MHOTOrpanHuka. Teopema Diinepa. [IpoctpancTeennas Teopema [Tudaropa
IIupamuza: n-yroiapHas nupamuza, NpaBUiIbHAsA U yCEUEHHASA NUPAMUJBIL.
CgoiicTBa pébep 1 OOKOBBIX IpaHel MpaBUILHON MUpaMusl. [IpaBuibHBIC
MHOTOTPAaHHHUKHW: TpaBWJIbHAsE TMpU3Ma M NpaBWIbHAS NHPaAMHUAA,
npaBWibHAs TpeyrojibHasg MNHpPaMUJa W MpPaBWIbHBIM TeTpas’ap, KyoO.
[IpencraBienre 0 NMPAaBUIIBHBIX MHOTOTPaHHUKAX: OKTadIp, AOJAEKa’daAp H
UKOCAdIP.

Bbruncnenue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, TUaroHaiu, yribl.
[Tnomaas 60KOBOM MOBEPXHOCTH M MOJHON MOBEPXHOCTH MPAMOMN MPU3MBI,
IUIOLIAJb OCHOBAHMI, TeopeMa O OOKOBOU MOBEPXHOCTH MPSMON MPU3MBI.
[Tnomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABHIBHON MUPaMUIBbI,
TEOpeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CummMeTpus B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUH NPAaBUIIBHBIX
MHOTI'OTpaHHUKOB. CUMMETpHSI B IPAaBUIIbHOM MHOTOTPAHHHUKE: CUMMETPHUS
napajuleJIenunesa, CUMMETPHs — NPAaBUJIBHBIX  IPU3M, CUMMETpHUSA
IIPaBUJIBHOW NMUPAMUIBI.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA
HEHYJIEBOI'O BEKTOPAa, BEKTOPBI KOJUIMHEAPHBIE, COHANPABICHHBIE W
IIPOTUBOIIOJIOKHO ~ HAIPABJIICHHBIE  BEKTOpPbI. PaBEHCTBO  BEKTOPOB.
JIEHCTBUSA C BEKTOpPAMM: CJIOKEHHE MW BBIUMTAHHE BEKTOPOB, CymMMa
HECKOJIBKHX BEKTOPOB, YMHOXXEHHME BekTOopa Ha u4ucio. CBolicTBa
CHOKEHUSI BEKTOpOB. CBOMCTBA YMHOKEHUSI BEKTOpa Ha uucio. llonsarne
KOMIUIAHApHBIE BEKTOPBL. [IpuM3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pasiOKEHUH BEKTOPA MO TPEM
HEKOMILJIaHApHBIM BekTopaM. IIpsMoyrosibHas cucrema KOOpPAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBA3b MEXAYy KOOpPAMHATAMHU
BEKTOpPA M KOOpPAMHATAMHM TOYEK. YTOJ MEXAy BekropaMu. CKalspHOE
IIPOU3BEICHUE BEKTOPOB.

11 KVIACC

Tena Bpamenus
[loHATHA: HUIMHIPUYECKAs TOBEPXHOCTb, KOHUYECKAs ITIOBEPXHOCTD,
cepuueckas IOBEPXHOCTh, 00pa3ylole noBepxHocrel. Tena BpalleHus:



HWJIUHIP, KOHYC, YCEU€HHBIM KOHyc, cdepa, 1ap. BsaumHoe
pacnoyioxkeHue cepbl M IUIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe.
N300paxxeHre Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka wumnuHApa M
konyca. CumMmetpusi chepsl u mapa.

O6BéM. OcHOBHBIE cBOHCTBa 00BEMOB Teil. Teopema 00 o0OBEME
NPSIMOYTOJILHOTO Mapajuiesienumneaa u caeacTus u3z He€é. OO0bEM psMoi U
HAKJIOHHOW MpHU3MBbI, LWJIMHIpa, NUpaMuabl U KoHyca. OOBEM mapa u
IIAPOBOT'O CErMEHTA.

KomOuHanuu ten BpamieHus: ¥ MHOTOTpaHHUKOB. [Ipu3ma, BircanHas
B IIWJIMHJIp, ONMKMCAaHHas OKoJO HuiuHpa. [lepeceuenne cdepsl U mapa c
mwiockocthto. Kacanme mapa wu  cheppl  mnockocThio.  IlonsiTue
MHOTOTpaHHHMKA, OMHCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B
MHOT'OTPAHHUK WJIM TEJIO BPAILICHHUS.

[Inomanes MOBEPXHOCTH IWIMHIpA, KOHYCa, IUIOMAAbL CPepbl U e
yacteil. Ilomobue B mnpoctpancTBe. OTHOLIEHHWE OOBEMOB, ILIOLIANECH
noBepxHocTel nmoaoOHbIX guryp. IlpeodpasoBanue 1mogo0usi, TOMOTETHUS.
Pemenne 3agady Ha IJIOCKOCTH C HCIOJIb30BAHHEM CTEPEOMETPUUYECKUX
METOJIOB.

[TocTpoeHue ceyeHnii MHOTOTPAaHHUKOB WU TE€Jl BpALEHUSA: CEUCHUS
mIHApa (TmapajuielbHO W MEPHEHAMKYISIPHO OCH), CEYEHHs KOHyca
(mapasuieNbHbIE OCHOBAaHHUIO M MPOXOSAIIME YEepe3 BEPIIMHY), CEUCHHUS
1apa, METOJbl IOCTPOEHUSI CEYEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHMS, METOJI MIEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bekropel B mpoctpancTBe. Omnepanuu HaJx BEKTOpaMu. BekrtopHoe
YMHOKEHHE BEKTOPOB. CaoiicTBa BEKTOPHOTO YMHOKEHHS.
[IpssmMoyrosnbHas cucTeMa KOOPJAMHAT B MpOCTpaHcTBe. KoopanHaTbl
BekTopa. Pasznoxkenue BekTopa mo Oasucy. KoopauHaTHO-BEKTOPHBIM
METOJI [IPU PEILIEHUU T€OMETPUUYECKUX 3a/1aY.

J/{BM:KeHMsl B IPOCTPAHCTBE

JIBmxenuss mpoctpancTBa. OtoOpaxkeHus. JIBMKEHUS W PABEHCTBO
buryp. OOmme cBoicTBa NBWKEHWUW. BUIBI IBM)KCHUH: TapauieIbHBIN
NIEPEHOC, LEHTpajJbHAsl CUMMETpPHS, 3€pKajdbHas CUMMETpPHUS, HOBOPOT
BOKpYT npsimoii. [IpeoOpazoBanust nonodus. Ipsimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUSA YYEBHOI'O
KYPCA «TEOMETPUSl» (YIJYBJEHHBIA YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xxaanckoe BOCIMTAHME:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIUM OOYydJaArOIIErocs Kak
AKTUBHOIO UM  OTBETCTBEHHOTO  WI€HAa  POCCHICKOro  OOlIecTBa,
NPENCTAaBICHHE O MaTeMaTHYECKUX OCHOBaX  (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYpP, SBJICHUH, TMPOIEAYyp TPaKIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI U IPYroe), yMEHHUE B3aUMOJICCTBOBATh C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUHM C UX PYHKIMUSIMU U Ha3HAUCHUEM,;

2) naTpuoTHYeCKOE BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  POCCHUHCKOM  TI'paXTaHCKOW  HIACHTUYHOCTH,
YBAXKEHUSI K MPOLUIOMY UM HACTOSIIEMY POCCUKWCKOW MATEMAaTHUKH,
IICHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSM POCCUHMCKHX MaTEMAaTHUKOB U
POCCHIICKON MaTeMaTUYE€CKOW MIKOJIbI, HCITOJI30BAHUE ITUX JOCTUKECHUH B
JIPYTUX HAayKaX, TEXHOJIOTHUAX, c(hepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

OCO3HaHWE  JIYXOBHBIX  IIEHHOCTEM  POCCHICKOTO  Hapoja,
c(hOpPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, JTHYECKOIO IOBEICHUS,
CBSI3aHHOTO C TMPAaKTUYECKUM TPUMEHEHUEM JOCTHUXKEHUU HAyKU U
JEATENBHOCTBIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOMYHMBOTO Oy AyIIEro;

4) 3cTeTHYECKOE BOCIUTAHME:

ACTETUYECKOE  OTHOUIEHWE K  MHUPY, BKJIIOYas  ACTETUKY
MaTeMaTUYeCKUX  3aKOHOMEpPHOCTEW, OOBEKTOB, 3a7ay, pEIICHU,
pacCcy X IeHUul, BOCHPUMMYUBOCT K  MaTEMaTUYECKUM  acHeKTam
pa3IMYHBbIX BUJIOB UCKYCCTBA;

5) pusunyeckoe BocMTAHME:

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTU4YECKUE 3HAHUS B
WHTEpPEecax 3J0pOBOro u 0€30MacHOro o0pasza >KW3HU, OTBETCTBEHHOE
OTHOIIIEHUE K CBOEMY 37I0POBBIO (3J0pOBOE MUTAHUE, COATAHCUPOBAHHBIN
PEXUM 3aHATHI M OTJIbIXa, peryisipHas u3ndeckas akTHBHOCTB ),



¢u3nuecKkoe  COBEpPILICHCTBOBAaHWE  MPU  3AHATUAX  CIOPTUBHO-
03JI0POBUTENBHOMN AEATEIBHOCTBIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TPYJly, OCO3HAHUE LIEHHOCTHU TPYAOIIOOMs, UHTEpEC K
pa3iauuHbM  cepaM NpoeCcCHOHATBHOW JESATENBHOCTH, CBA3aHHBIM C
MaTeMaTUKOW M €€ IPUIIOKEHUSIMHM, YMEHHUE COBEpLIATh OCO3HAHHBIN
BBIOOp Oynyuieil mpodeccuu U peannu3oBbIBATh COOCTBEHHBIE KM3HEHHBIE
IUTaHbl, TOTOBHOCTh U CIOCOOHOCTh K MaTeMaTHMYECKOMY OOpa30BaHHIO U
caM000pa30BaHUIO HAa MPOTSHKEHUU BCEH )KM3HU, TOTOBHOCTh K aKTUBHOMY
Y4acTUIO B PELICHUHM  IMPAKTUYECKUX  3aJad  MaTEeMaTU4YECKOU
HaIIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTH 3KOJOTUUYECKON KYJIbTYpPbl, IOHUMAHUE BIMSHUS
COLMAJIbHO-DKOHOMUYECKUX IIPOLIECCOB HAa COCTOSHUE IPUPOJHOU U
COLIMAJIBHOM CpeJibl, OCO3HAHUE TJIOOATBHOTO XapaKTepa AKOJIOTHYECKUX
npoOieM, OpHEeHTalMsl Ha NPUMEHEHHE MaTeMaTUYeCKHX 3HAHMM IS
pemieHuss 3agad B 00OJacTH OKpYy)KawolIed cpefpl, IJIaHUPOBAaHUE
IIOCTYIIKOB M OLICHKM HX BO3MOJKHBIX IIOCJIEICTBUM IUI1 OKpY Karolleu

Cpelbl;
8) HeHHOCTH HAYYHOI0 MO3HAHMS:
c(hOpMUPOBAHHOCTD MHUPOBO33PEHUS, COOTBETCTBYIOILIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAayKH M OOIIECTBEHHOW TPAKTHKH,
MOHMMAaHWE MaTEeMaTHUYeCKOM HaykKh Kak cdepbl  4eIOBEUYECKOU
NEATENIbHOCTH, JTAaloB €€ pa3BUTUS W 3HAYUMOCTU [UJIl  Pa3BUTHS
UMABUJIM3ALAM, OBJIAJICHUE S3BIKOM MaTEMAaTUKU M MaTeMaTU4YECKOU
KYJIbTYpOH KaK CPEACTBOM IO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO M HCCIIEOBATEIbCKYIO JEATEIbHOCTh WHIMWBUIYaJbHO U B

rpymre.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBIABISATH WU XapakTEpPU30BaTh  CYUIECTBEHHBICE  ITPU3HAKHU
MaTEMaTUYECKUX OOBEKTOB, MOHATHUM, OTHOIICHUH MEXIy MOHITHSIMHU,
dbopMyIUpOBaTh OMPEACIICHUS TMOHSITHH, YCTaHABJIMBATh CYIIECTBEHHBIN



OpU3HaK Kiaccu(UKaluu, OCHOBAaHMUS JUisi OOOOIIEHHUS U CpaBHEHUS,
KPUTEPHUH MPOBOAMMOTO aHAJIN3A;

BOCIIPUHUMATh, (POPMYIHpPOBaTH H MPEOOPa30BBIBATH CYKICHHUS:
yTBEpAUTENIbHbIE M OTpULIATENIbHbIE, €IWHUYHbIEC, YacTHbIE U 0OIIue,
YCIIOBHBIE;

BBISIBJISITh  MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M H
OpoTUBOpeUMss B (aKTaxX, JAHHBIX, HAOITIOJEHUSAX U YTBEPKICHUSAX,
npeajgaraTb KpUTEPUHN JUIs BBISIBICHUS] 3aKOHOMEPHOCTEN U MPOTHUBOPEYUIA;

JIeJ1aTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHUKH, JE€AYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUYEHUH, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

IPOBOJUTh  CAMOCTOSITENIBHO  JOKA3aTeNbCTBA  MaTeMaTHYECKUX
YTBEPKJIECHUN (TIpsIMbIE U OT MPOTHUBHOTO), BBICTPAUBATh APTYMEHTALMIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CY’KIICHUSI U BBIBOJIBI;

BBIOMpATh CIIOCOO perieHus yueOHOM 3a7aun (CpaBHUBATH HECKOJIBKO
BApUMAHTOB pEIICHUs, BBHIOMpaATh HamOoJiee MNOAXOAAIMMI C Yy4ETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

UCIOJb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN HMHCTPYMEHT
no3HaHusA, (GOPMYJIUPOBATH BOIPOCH], (QPUKCUPYIOUIUE TMPOTUBOPEUUE,
npo0ieMy, yCTaHABIMBaTh MCKOMOE W JAaHHOE, (pOPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

OPOBOJUTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  3KCIEPUMEHT,
UCCIIEJOBAHUE 110 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4eCKOIro
0o0BbEKTa, SBJIEHUSA, NPOLIECCA, BBIABICHUIO 3aBUCUMOCTEN  MEXIY
00BEKTaMH, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITeIbHO  (popMysIupoBaTh O0O0OOIMICHWS W  BBIBOJBI  IIO
pe3ysibTaTaM IPOBENEHHOTO HAOJIIOEHUS, HCCIEN0BaHUs, OLCHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHHUI;

IPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOLIECCA, A TAKKE BbIABUTATh
IPEAINOIO0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBIBISITh J1e(pULUTEl MH(OpPMALMK, IaHHBIX, HEOOXOIUMBIX I
OTBETA Ha BOMPOC U JIJISl PEIICHUS 3a/1a4u;



BbIOMpAaTh HMH(POPMALIMIO W3 HMCTOYHUKOB PA3IUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO
pa3IMYHBIX BUIOB U (JOPM IpEICTaBICHHUS;

CTPYKTYypUpOBaTh HH(OpPMALMIO, NPEACTABIATh €€ B Pa3IUYHbIX
(dopMax, WILTIOCTPUPOBATH TpaPpUUECKH;

OLICHUBATh  HAAE&XHOCTb  MHGPOpPMAIMM 1O  CaMOCTOSTEIBHO
c(hOpMyJTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe TeliCTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKACHUS B COOTBETCTBUU C
YCJIOBUSIMH U IHEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PCHHS B YCTHBIX U NMUCHBMEHHBIX TEKCTaxX, JAaBaTh MOSCHEHUS IO
XOJly pelieHus 3aa4i, KOMMEHTHUPOBATh MOJyYE€HHBIN PE3ysIbTaT;

B XOJIe¢ OOCYXJEHHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY 0OCYXaaeMoit
TEeMBI, TPOOJIEMBI, PEIIacMOM 3aJjauu, BHICKA3bIBATh HMJICH, HAIICIICHHBIC HA
MOMCK PEIICHMS, COIMOCTABIATh CBOM CYXICHHUSI C CYXXICHHUSIMH APYTHUX
YYaCTHUKOB JIHaJiora, OOHApY>KHBaTh pa3jiiuvMe U CXOJCTBO IO3UIIMH, B
KOppeKTHOU (popMe popMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh  pPE3yJbTaThl  PEIICHUS  3a7adyd, JKCICPUMEHTA,
HCCIIEIOBAHUSI, IIPOSKTa, CAMOCTOSTEILHO BEIOMPATh (hOPMAT BBHICTYILICHUS
¢ y4€TOoM 3aj7a4 Mpe3eHTAIMN U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepPCcaJbHbIE YUeOHbIE 1elCTBUSA

Camoopranusanus:

COCTABJISITh IUIAH, aJTOPUTM PEIICHHS 3a7add, BBIOUPATH CIOCOO
peIIeHHs ¢ YIETOM UMEIONUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ YUETOM HOBOM
uHpopMaIuu.

CaMOKOHTPOJIb, IMOMOHAJILHBII HHTEJJIEKT:

BJIAJCTh HAaBBIKAMHU ITO3HABATCIIBHONW pe(IeKCUHM KaK OCO3HAHHS
COBEPIIIACMBIX JCHCTBUN M MBICIUTEIBHBIX IMPOIECCOB, UX PE3yJbTATOB,
BIAJCTh CIOCOOAMHM  CaMOINPOBEPKH, CAaMOKOHTPOJISI TIpolecca |
pe3yibTaTa penieHus MaTeMaTUYeCKOn 3a/1auu;



NPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH MPU PCIICHUH
3aJladyi, BHOCUTh KOPPEKTHUBBI B JEATEIHLHOCTh Ha OCHOBE HOBBIX
00CTOSITEHCTB, TAHHBIX, HAMICHHBIX ONTMOOK, BHISBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE pPE3yJibTaTa IEJIN M YCIOBUSM, OOBACHSTH
NPUYUHBI JTOCTIOKEHUS WM HEJIOCTHIKCHHUS PE3yNbTaTOB JESATEIBHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

NOHUMAaTh MW  HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W
WHIMBUyaIbHON pabOoThl MPU PElICHUU YUEOHBIX 3a/1a4, MPUHUMATD 1ENb
COBMECTHOH JEATENhbHOCTH, IUTAHUPOBATh OPraHU3aldi0 COBMECTHOM
paboThI, pacpeaeNsTh BUIBI padoOT, JOTOBApPUBATHCS, OOCYKAATh MPOIECC
U pe3yabTaT padoThl, 00001IaTh MHEHUS! HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCYk)IeHUS, 0OMEH
MHEHHH, «MO3TOBBIE IITYPMBD» U WHBIC), BRITIOIHATH CBOIO YacTh PaOOTHI U
KOOPJIMHUPOBATh CBOM JICWCTBHS C JPYTMMH YiICHAMHW KOMAaHJFbI,
OIICHMBATh KAauyeCTBO CBOCTO BKJIAJa B OOIIMH TPOAYKT MO KPUTEPHSIM,
c(hOpMyITUPOBAHHBIM YYACTHHKAMU B3aUMOJICUCTBHS.

HNPEJMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyyaromuiicss HayqUTCS:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMH TMOHATHUSIMH CTEPEOMETPUU
Opu  pemIeHWH 3aJad W TMPOBEJACHUUM  MAaTEeMaTUYECKUX
pacCyKJIeHUN;

e IMPHUMEHATH AKCUOMBI CTEPEOMETPUHM U CIEACTBUS U3 HUX MpH
pEIIeHUN TeOMETPUYECKUX 3a/1a4;

e KJIacCUPUIMPOBATh B3aMMHOE  pACIOJIOKEHUE TMPSAMBIX B
IPOCTPAHCTBE, IUIOCKOCTEH B  NOPOCTPAHCTBE, MNPAMBIX H
IUIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATH IOHSATUSIMHU, CBSI3AHHBIMH C YIJIAMHU B
MPOCTPAHCTBE: MEXKIY MPSMBIMU B TIPOCTPAHCTBE, MEXY MPSIMOM
U TUIOCKOCTBIO;

e CcBOOOAHO OIepUpPOBaTh MOHSTUSMH, CBSI3aHHBIMU C
MHOTOTpaHHUKaMU;

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJBI MHOTOI'PAaHHUKOB
(mpu3ma, nupaMuia, TpsIMOYTOJIbHBIN Napajiiesenunen, Kyo);



KJIacCU(DUIIMPOBATh MHOTOTPAaHHUKH, BBIOMpas OCHOBAHHS IS
KJ1accupuKaIuu;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBS3AHHBIMH C CEUYCHHEM
MHOTOTPaHHUKOB TIOCKOCTHIO;

BBINIOJIHATDh ~ MapajulelibHOe, LEHTPaIbHOE M  OPTOTOHAIBHOE
MPOCKTUPOBaHKUE (UTYpP HA TJIOCKOCTH, BHITIOJHATH U300paKCHUS
(Guryp Ha IIOCKOCTH;

CTPOUTh CEYCHHS MHOTOTPAHHUKOB pPa3IUYHBIMH METOJAMH,
BBITIOJIHATH (BBIHOCHBIE) TIJIOCKUE YEPTEHKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHUZY;

BBIYHCIIATH TUIOMIAIN TOBEPXHOCTEH MHOTOTPAHHHKOB (MpH3Ma,
nupamMua), TEOMETPUICCKUX TeIl C TPUMEHEHUEM (HOPMYIT;
CBOOOJTHO OTEPUPOBAThH MOHSATUSIMU: CUMMETPHS B MPOCTPAHCTBE,
IEHTP, OCh U IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IUIOCKOCTb
CUMMETPHUU QUTYPHI;

CBOOOJTHO  OMEPHUPOBATH  IMOHATHUSIMH,  COOTBETCTBYIOIIUMH
BEKTOpaM U KOOpJIMHATAM B IIPOCTPAHCTBE;

BBITIOJIHATD JIEHCTBUSI HAJl BEKTOPAMU;

pemaTh 3a/aud Ha JI0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUIM
¥ HaxOXJICHUE TeOMETPHUYCCKUX BEIMYMH, MPUMEHSSI W3BECTHBIC
METOJBI MPU PEIICHUH MATEMaTHYECKUX 3aJad TOBBIIIEHHOTO H
BBICOKOTO YPOBHS CJIO’KHOCTH;

NPUMEHSTh MPOCTEUIINE MPOrPAMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX
3ajadq;

W3BJICKATh, TTPEOOPa30BLIBATh U MHTEPIPETUPOBATH WH()OPMAITUIO
0 MPOCTPAHCTBEHHBIX Tre€OMETPUICCKUX durypax,
MIPE/ICTABIICHHYIO Ha YEPTEKaX U PUCYHKAX;

NPUMEHATh TIOJyYCHHBIC 3HAHWS Ha TPAKTUKE: CpPaBHHUBATh H
aHAIM3UPOBATh pPEAbHBIC CHUTYyalld, TPUMCHITh W3YYCHHBIC
MOHATUST B TPOIECCEe TOMCKAa PEIIeHUS MaTeMaTUYeCKH
chopMyIMpOBaHHON  MPOOIEMBbI, MOJIEIUPOBATh  peaJIbHBIC
CUTyallUM Ha $3bIKE T'E€OMETPUU, HCCIEI0BAaTh MOCTPOCHHBIC
MOJIEIT C UCTIOJIb30BAaHUEM T€OMETPUICCKUX MOHATHIA U TEOPEM,



amnmaparta ajreOphl, peliaTh MPaKTHUYECKUE 3aJlaud, CBS3aHHBIE C
HaXO0XJCHUEM F€OMETPUUYECKUX BEIIUYNH;

UMETh TPEACTABICHUS 00 OCHOBHBIX dTalax pa3BUTHS T€OMETPHUH
KaK COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kiacca o0yJaromnuiics HayYuTCs:

CBOOOJIHO ONepUpOBaTh MOHATHUSIMU, CBSI3aHHBIMU C
HWIMHAPUYECKOM, KOHUYECKON M C(EepUuuecKoil MOBEPXHOCTIMH,
OOBSACHSITH CIIOCOOBI TTOJTYICHHUS;

ONEpUPOBATh IMOHATUSMHU, CBSI3aHHBIMM C TEJaMH BpAIICHMS:
LWIMHJPOM, KOHYCOM, c(epoii U IapoM;

pacno3HaBaTh Tejla BpallleHus (LUIMHApP, KOHYC, cepa U map) u
OOBSACHATH CIIOCOOBI MOJIYYEHUS TEJI BPALICHUS;
KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOI0KEHUE CPEPBI U MIOCKOCTH;
BBIUMCIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHMKOB U Tel
BpalieHusi, 00bEMBI U IJIOIIAIU TOBEPXHOCTEH MHOTOTPAaHHUKOB U
TEJ BPAILLEHUs, TEOMETPUUYECKHUX TEJ C IPUMEHEHUEM (POpMYII;
cBOOOIHO OIepUpPOBATh MOHATHUSMH, CBSI3aHHBIMU C
KOMOMHALUAMHU T€JI BPALLEHUS U MHOTOTPAaHHUKOB: MHOTOTPAHHUK
BIIMCAaHHBIH B cdepy M ONMCAaHHBIM oOkojio cdepsl, chepa,
BIIMCAHHASI B MHOTOTPAHHUK WJIM TEJIO BpALICHUS;

BBIYKCIIATh COOTHOLIEHUS MEXIY IUIOIAIIMH MOBEPXHOCTEH H
00BEMaMHM TTOJIOOHBIX TET;

n3o0paxaTh H3ydaeMmble (UTYPBI, BBINOJHATh (BBIHOCHBIC)
IUIOCKHE YEPTEKU U3 PUCYHKOB NMPOCThIX O0BEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHU3Y, CTPOUTh CEUEHUS TEJ BPALLECHUS;
U3BJIEKaTh, HHTEPIPETUPOBATH U MPEOOPa30BBIBATH UH(POPMALIHIO
0 IPOCTPAHCTBEHHBIX reOMETPUYECKUX purypax,
NPEJCTaBICHHYIO Ha YepPTEKax U PUCYHKAX;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;
BBINIOJIHATH ONEpaIMU HaJl BEKTOPAMH;

3a/laBaTh IUIOCKOCTh YpPaBHEHHMEM B JICKAPTOBOW CHCTEME
KOOpIMHAT;

pelaTe reoOMeTpUUYECKHUE 3aJaud Ha BBIYMCICHHUE YIVIOB MEXIY
IPSIMBIMH U TUTIOCKOCTSIMU, BBIYMCIIEHUE PACCTOSIHUI OT TOUKH J10



IUIOCKOCTH, B LIEJIOM, HAa NMPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METO/1a NP PELICHUU;

CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C JBUKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh U300pa’K€HHsS MHOTOTPAHHUKOB W TEJl BpAIllEHUs MpU
MMApAJIIETBHOM MEPEHOCE, LEHTPATBHOU CUMMETPUM, 3E€PKaJIbHOMU
CUMMETPUH, IpPU TOBOPOTE BOKPYr MpsSMOM, MpeoOpa3oBaHUs
oa00us;

CTPOUTH CEYEHHS MHOTOIPAHHUKOB M TEJ BpALICHUS: CEUYEHUS
HWIMHApa (MapajuiesibHO W MEPHEHAUKYISIPHO OCH), CEUEHHUS
KOHyca (mapajujielbHble OCHOBAHMIO M NPOXOJAIIME uepes
BEPIINHY ), CEUCHHUSI 111apa;

UCIIOJIB30BaTh METOJBl IOCTPOEHUS CEYEHUH: METOJ CIIEJOB,
METOJ] BHYTPEHHErO0 MPOEKTUPOBAHUSA, METOJl NEPEHOCA CEKYIIEH
MJI0CKOCTH;

JIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKACHHUS;

IPUMEHSThH F€OMETPUYECKHE (bakThI JUTSL peLIeHUs
CTEPEOMETPUYECKUX 3a]ad, MPEIIOJIArarlnX HECKOJIBKO HIaroB
pELIEHNUs], €CIIA YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOM M HESBHOMU
dopme;

pelaTh 3aa4u Ha JOKa3aTeIbCTBO MAaTEMAaTUYECKUX OTHOILICHHMA
Y HaXO0XJEHUE T€OMETPUUECKUX BEIIMYNH;

MPUMEHSITh IpOrpaMMHbIE CpeAcTBa u AIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUYECKUX
3az1adg;

OPUMEHATh TOJIyYEHHbIE 3HAHUS Ha MPAKTHUKE: CpPaBHUBATD,
aHAJIM3UPOBATh W OLEHUBATH DPEAIbHBIE CHUTyalUH, HPUMEHATH
U3YUYCHHbIC TIOHATHUSA, TEOPEMBbI, CBOMCTBA B IIPOILIECCE IMOMCKA
pemieHus  MaTeMaTH4eckd  CPOPMYIMPOBAHHOM  MPOOJIEMBI,
MOJICJIMPOBaTh peajbHblE CHUTYallMM Ha S3bIKE TIE€OMETPHH,
UCCJENOBATh  INOCTPOEHHBIE  MOJAEIW C  HCIOJIb30BAHUEM
reOMETPUUECKUX MOHATHM M TeopeM, ammapara anreOpbl, peraTh
MIPaKTHYECKUE 3a/1a4H, CBSI3aHHBIC c HaX0XJICHUEM
F€OMETPUYECKUX BEIUYHH;



e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Tarnax pa3BUTHUS T€OMETPUHU
KaK COCTABHOM yacTu PyHAaMEHTa Pa3BUTHUS TEXHOJIOTUM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC

Ne

o/ HaumenoBanue pa3jaeiion
. H TeM MPOrpamMmbl

Bgenenue B crepeoMeTpHio

Bzaumnuoe PacCIIOJIOKCHUC
MNpAMBIX B ITPOCTPAHCTBE

[TapamienbHOCTh NPSMBIX U
IUIOCKOCTEH B
IPOCTPaHCTBE

[IeprieHAUKYIAPHOCTD
IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

VYIubl U pacCTOSAHUS
MHOrorpaHHuKu
Bexkrops! B IpocTpaHcTBe

[ToBTOpeHmE, 0000IICHNE U
cUCTeMaTH3aIlHs 3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

23

6

25

16

12

102

KonTtpoibHble
padoThbI

IIpakTH4eckue
padoThI

duexkTpoHHbIe (HU(pOBBIEL)
o0pa3oBaTe/ibHbIE PeCYpPChI



11 KNIACC

Ne
n/n

HanmenoBanue
pa3aeiioB U TeM
MPOrpaMMbl

Ananutnyeckas
reOMETpUs

IToBTOpEHME,
00001eHNe U
cucTeMarusanus
3HAHUU

O6béM
MHOTOTpaHHHUKA
Tena BpaieHus
[Inomanu
MMOBEPXHOCTH U
00BEMBI KPYTIIBIX
TeN

JIBOKEHUS
[ToBTOpEHME,
00o06meHne u

cUCTEMATU3AIHA
3HaHUU

KoanuecTBo 4yacoB

Bcero

15

15

17

24

17

KoHnTpobHbIe
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHBIE (HH(PPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl



OBILEE KOJIMYECTBO
YACOB I10 102
ITPOTPAMME



IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
N Kosnn4yecTBo 4yacos DJICKTPOHHBIE
(1)
Hara nugposbie
n/ Tema ypoxa KonTpoJsbHble IIpakTH4eckue
Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
n padoThI padoThI
pecypchbl

OcHoBHbIE TIpaBUIIA

M300paXCHUS HA PUCYHKE

IJIOCKOCTH, MapajlIeIbHbIX 1

HPSIMBIX (OTPE3KOB),
CepeMHbI OTpe3Ka

[TonsaTHsa crepeomerpun:
TOYKA, IpsiMasi, TUIOCKOCTb,
npocTtpancTBO. OCHOBHBIE
MpaBujIa N300payKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napauIeTbHBIX MPSIMbIX
(OTpe3KoB), cepeIUHbI
oTpe3Ka

INousTus:

MepeCeKarOIINeCs
IUIOCKOCTH,
nepeceKaroImecs npsamas u




IUIOCKOCTb;
MOJTyIPOCTPAHCTBO

ITonsTHs:
MEePECEKAIOIINECS
IUIOCKOCTH,
nepeceKaronmecs npsmas u
IUIOCKOCTB;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHuKH,
M300pakeHHE MPOCTEHTITNX
MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX
00BEKTOB

MHOrorpaHHUKH,
M300paxKeHue MPOCTEHIINX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX
00BEKTOB

AKCHOMEI CTCPCOMCTPHH U
MEPBBIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUU U
HEPBbIE CIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U
NIEPBBIE CIEJCTBUS U3 HUX.




CriocoOsbI 3a1aHUS TIPSIMBIX
U TIJIOCKOCTEH B
MIPOCTPAHCTBE.
O06o03HaueHus IPSIMBIX U
IUIOCKOCTE

10

N3o0pakeHune ceueHuit
MUpPaMUJIBL, KyOa 1
HPU3MBI, KOTOPbIE
IPOXOJAT uepe3 ux péopa.
N300paxkeHue
nepeceueHus MoJTyYeHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOEHHBIX CEUCHUM
pa3HBIMH LIBETaMHU

11

N3o0pakeHune ceueHuit
MUpPaMUJIbL, KyOa 1
MPU3MBI, KOTOpbIE
MPOXOJAT uepe3 ux peéopa.
N3o0paxkeHue
NepeceyeHMs MOIYyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUM
Pa3HbIMH LIBETAMU




12

N3o0pakeHune ceueHuit
MUpPaMUJIbL, KyOa 1
MPU3MBI, KOTOPBIE
POXOJAT uepe3 ux péopa.
N3obpakenue
nepeceueHus MOJIyYeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMH LIBETaMU

13

N3o0paxenue ceueHuit
MUPaMHU/JIbL, KyOa 1
MIPU3MBI, KOTOpPBIE
MIPOXOJIAT uepe3 ux péopa.
N3o0pakenue
MepecevyeHus MOJTy4eHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUM
pa3HBIMH IIBETAMU

14

Meton cnegoB s
MMOCTPOEHUS CEUCHUI

15

Meton cienoB A
IIOCTPOCHHUS CEYCHUM.
CBolicTBa niepecedeHui




NPSAMBIX U TJIOCKOCTEH

16

Merog cieoB i
MIOCTPOEHUS CCUCHUH.
CaolicTBa nepeceyeHuit
MPSAMBIX U TTIOCKOCTEH

17

[TocTpoeHue ceueHui B
nupamue, Kyoe mno Tpém
TOYKaM Ha pEOpax.
Co31anne BLIHOCHBIX
YepTekKEeW U 3aIUCh 11aroB
MOCTPOCHHUS

18

[ToctpoeHue ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Coznanue BRIHOCHBIX
YepTeKel 1 3aluch I1aros
MOCTPOCHHUS

19

[ToctpoeHue ceueHuii B
nupamuje, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co3nanne BBIHOCHBIX
YEPTEKEN U 3aIIUCh 1IarOB
MOCTPOCHUS

20

[Toctpoenue ceueHuii B




nupamMue, Kyoe mo Tpém
TOYKaM Ha pEopax.
Coznanue BRIHOCHBIX
YepTeKel U 3aluCh I1aroB
MOCTPOCHHUS

21

[ToBTOpEHME
ianuMeTpun: Teopema o
HPOTOPIIMOHATBHBIX
orpeskax. [logobue
TPEYTrOJIbHUKOB

22

[ToBTOpEHME
mIaHuMeTpun: Teopema
Menenas. Pacuersl B
CEUYCHHSIX Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BHUTHS TJITAHUMETPUU U
CTEpEOMETPUH

23

Konrponsnas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE.
CxkpemuBaromuecs
npsimele. [Ipusnaku




CKPEIIHUBAIOIINXCS
npsimbix. [lapannensHeie
IpsIMbIE B IPOCTPAHCTBE

25

Teopema o CyliecTBOBaHUU
Y €IMHCTBEHHOCTH NPSIMOU
napajuiebHON JaHHOU
MPSMOM, MPOXOASIIICH
Yyepe3 TOUKY MPOCTPAHCTBA
U He JeXalle Ha JaHHOoM
npsiMoit. Jlemma o
MepECEUCHU U
napauieIbHBIX MPSMBIX
IUIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o TpEx
NapajuIeIbHBIX IPSIMBbIX.
Teopema o
CKPELUBAIOIINXCS MPIMBIX

27

[TapannensHoE
MIPOSKTUPOBAHHUE.
OcCHOBHEIC CBOMCTBA
napajuIeILHOTO
MPOCKTUPOBAHHMS.
H300paxkeHrE pa3HbIX
buryp B nmapaunenbHOR




MPOEKLUU

28

IlenTpanbHas npoeKLus.
VYroi1 ¢ cCOHanpaBICHHBIMU
CTOpPOHAaMH. YTOJ MEXAY
IPSIMBIMU

29

3amauy Ha I0Ka3aTeIbCTBO
U HCCIIeI0BaHUE,
CBSI3BAHHBIC C
paCHOJ'IO)KeHI/IeM prIMI)IX B
MIPOCTPAHCTBE

30

[ToHATHA: mapamIenbHOCTh
IIPSIMOM U INIOCKOCTH B
npoctpaHcTse. [Ipu3Hak
MapajyieIbHOCTH NPAMOUN 1
miockocTH. CBOMCTBA
[apajuIeIbHOCTH IPSIMON U
IIJIOCKOCTH

31

['eomeTpuyeckue 3a1aun Ha
BBLIUMCIICHHE U
JIOKa3aTeJIbCTBO,
CBSI3aHHEBIE C
HapaJIJIeJILHOCTBIO HpSIMBIX
U TJIOCKOCTEH B
MIPOCTPAHCTBE




32

[Toctpoenue ceuenus,
MIPOXO/SIIET0 Yepes
JIAHHYIO MPSIMYIO Ha
4epTeKe U NapajuIeIbHOTO
Ipyroi npsamou. Pacuér
OTHOUIEHUI

33

[TapamienbHas IPOSKIIUs,
MPUMEHEHUE AJIs
MOCTPOCHUS CEUCHU KyOa
U TIapajuieseuie 1a.
CBolicTBa
napajureNienumne1a u
TIPU3MBI

34

ITapaienpHbIe INIOCKOCTH.
[Ipu3Haky napauieabHOCTH
JIBYX IUIOCKOCTEN

35

Teopema o
HapaJIJIeJIBHOCTI/I )41
CINHCTBCHHOCTHU
MJIOCKOCTH, MPOXOISIICH
4yepe3 TOUKy, He
MIPUHAJICKAIYIO TaHHON
IUIOCKOCTH U CJICACTBHS U3
Heé




36

CBolicTBa napasuiesbHbIX
MJIOCKOCTEM: 0
MapajuIeIbHOCTH HPSIMBIX
NepecevyeHus npu
MEePECCUCHHUH JIBYX
napajuieIbHbIX MJIOCKOCTEH
TpeTben

37

CaoiicTBa napajjienbHbIX
TUTOCKOCTEH: 00 OTpe3Kax
napajuieJIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKIY
napauieIbHBIMU
MJIOCKOCTSIMU; O
MepECEUCHUH PSIMOK C
JIBYMSI TapajieIbHBIMU
IJIOCKOCTSIMU

38

IToBTOpEHME: TEOpEMA
[Tudaropa Ha mIockocTu

39

IToBTOpEHME:
TPUTOHOMETPHUS
PSIMOYTOJILHOTO
TPEYroJbHUKA

40

CoiicTBa Ky0a u
NPSIMOYTOJIBHOIO




napajjiciacnuicaa

41

Brraucnenue aimH
OTPE3KOB B KyOe 1
PSIMOYTOJIBHOM

napasuiesienuIe e

42

[lepneH UKy PHOCTD
IIPSIMOM U TNIOCKOCTH.
IIpu3Hax
NEePIEeHIUKYISIPHOCTU
MPSIMON M TNIOCKOCTH

43

[IeprieHAUKYIAPHOCTH
MIPSIMOM U TNIOCKOCTH.
[Tpu3Hax
NEPIECHIUKYIAPHOCTH
IIPSIMOM U TUIOCKOCTH

44

Teopema o CyliecTBOBaHUU
U €CAUHCTBECHHOCTU
MPSMOM, MPOXOASIICH
Yyepe3 TOUKY MPOCTPAHCTBA
U TIepIICHANKYISIPHON K
INIOCKOCTH

45

IIimockoctu u
MePIEHANKYIISIPHBIC UM
MPSIMBbIE B MHOTOT'PaHHHKAX




46

ITimockoct u
MePIEHANKYIISIPHBIC UM
MIPSIMBbIE B MHOTOTPaHHHKAX

47

Ilepnenaukymnsap u
HaknoHHas. [loctpoenue
NEePHEHANKYIISIPA U3 TOUKH
Ha IPSAMYIO

48

Ilepnengukymnsap u
HaknoHHas. [loctpoenue
NEPIECHIUKYIIAPA U3 TOYKU
Ha MPAMYIO

49

Teopema o Tpéx
NepIeHuKyIsIpax (mpsmas
u oOpaTHas)

50

Teopema o Tpéx
NepreHuKyspax (mpsmast
u oOparHas)

51

Yron mexny
CKPEIIMBAIOIIUMUCS
PSIMBIMU

52

ITonck neprneHIuKyIspHbIX
HpSIMI:IX C IIOMOIIIBIO
NEPIEHANKYJISIPHBIX
MJIOCKOCTEH




53

OproroHanbHOE
MIPOEKTUPOBAHHE

54

[TocTpoenue ceueHmii kyoa,
IIPU3MBI, IPABUIIBHOU
IIUPAMHUJIBI ¢ TOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU

55

[TocTpoenne ceuenmii kyoa,
IIPU3MBI, IPABUIIBHOU
MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIIbHO IJIOCKOCTH.
[ImockocTn cuMMeTpHil B
MHOTOTpaHHHUKaX

57

IIpu3nHax
MePIEHANKYISIPHOCTH
MPSMOM U TUIOCKOCTH Kak
CJIEICTBUE CUMMETPUHU

58

IIpaBunbHbBIE
MHOTOTPpaHHUKH. Pacuér
pacCTOSAHUN OT TOYKH A0
IIJIOCKOCTH

59

IIpaBunbHBIE




MHOTOTPpaHHUKH. Pacuér
paccTosiHuM OT TOYKHU A0
TUIOCKOCTH

60

CnocoOsbl onycTUTh
NEePIEeHIUKYISPHL:
CUMMETpUS, CABUT TOUYKU
0 TapajuIeIbHON MpsIMOM

61

CuBur no HenapasmieabHON
IPSIMOM, U3MEHEHHE
paccTostHuM

62

KontponsHas pabora
"B3aumHO€ pacnoyioxeHue
MPSIMBIX U IIJIOCKOCTEMN B
npocTpaHcTBe"

63

IToBTOpEHME: YyrOa MEKIY
MMPpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM
TPEYroJIbHUKE, TEOpEMA
KOCHHYCOB

64

[ToBTOpEHME: YTOI MEKITY
CKpEILIUBAIOIIMMUCS
MPSIMBIMU B IIPOCTPAHCTBE

65

['eomeTpuueckue MeTobl




BBIYUCIICHUA yIJIa MCXIY
NpsAMbIMHU B
MHOTI'OI'paHHHUKax

66

JIByrpaHHBIN yrou.
CBOMCTBO JIMHEHHBIX YIJI0B
JIBYIPaHHOIO yIJia

67

IlepnenaukynspHsie
miockoctH. CBolicTBa
B3aMMHO
MEePICHINKY IS PHBIX
IUIOCKOCTEH

68

IIpu3Hax
MEePIECHANKYISIPHOCTH
IIJIOCKOCTEH; Teopema o
MIPSIMOM TIEPECEUEHHUSI IBYX
IIJIOCKOCTEN
NepHeHINKYISPHBIX
TPEThEN INIOCKOCTH

69

[IpsamoyronbHbIH
napajuieNienunesn; Kyo;
M3MEpPEHMs], CBOMCTBA
MPSIMOYTOJIBHOTO
napajuieJenune1a

70

TeopeMa O JuaroHain




IPSIMOYTOJIBHOTO
napajuiefienumnena u
CJIEJICTBUE U3 HEE

71

Crepeomerpuueckue u
NPUKITAHbIC 3a0a4H,
CBSI3aHHBIE CO B3aMMHBIM
PacHoI0KEHHEM MPSMBIX U
IUIOCKOCTH

72

IToBTOpEHME:
CKPEIHBAIOIINECS
IpsSIMBIE, TApaJIEIbHbIE
IIJIOCKOCTH B CTAHAAPTHBIX
MHOT'OI'PaHHHUKAX

73

[Tapa mapanneabHbIX
IUIOCKOCTEH Ha
CKPELIMBAIOIIMNXCA
MPSIMBIX, PACCTOSIHHE
MEXIY
CKPEIIMBAIOIIUMUCS
MPSIMBIMU B TIPOCTHIX
CUTyaIUsIX

74

PaccrosiHue oT TOUKH 10
IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IJIOCKOCTH




75

Brruncnenue pacctossHuit
MEXIY
CKpELIMBAOIINMUCS
IPSIMBIMU C TIOMOILBIO
NEPIEHANKYIJISIPHON
IUIOCKOCTH

76

TpéxrpanHslii yrod,
HEpPAaBEHCTBA IS
TPEXTPAHHBIX YIJIOB.
Teopema I1udaropa,
TEOPEMBbI KOCHHYCOB U
CHHYCOB JIJII TPEXTPAHHOTO
yria

77

DneMeHTHI cheprudecKoit
TE€OMETPHUH: T€0JIe3NIECKIe
JMHUM Ha 3emiie

78

KonrponbHas padora
"Yriel u paccTostHUS"

79

CucreMatusanus 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80

[Tupamuga. Bunbl
nupamu. [IpaBunbpHas
nipamMuaa




[Tpusma. [Ipsamas u

81 HaKJIOHHAs MPU3MBI.
[TpaBuibHas npuzMa
[IpsiMolt napainenenunen,

82 MPSMOYTOJIbHBII
napajienaenumnesn, Kyo
Brimykiisie

83 MHOrorpaHHuku. Teopema
Ditnepa
Brinykiisie
MHOTOIpaHHMKHU. Teopema

84 Oiinepa. [IpaBunbHbIE U
MOJTyTpaBUJIbHbIE
MHOT'OI'PaHHUKH

g5 KontponsHas pabora
"MHororpaHHuku"
[TonsiTue BeKTOpa Ha

86 IUIOCKOCTH U B
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 Pa3HocTh BEKTOPOB

89 [IpaBuno napamienenunena

90 YMHOXKEHHE BEKTOpa Ha

YHCJIO




Paznoxxenue BexTopa o
0a3ucy TpEéx BEKTOPOB, HE

o1 JIeKaIUX B OQHOHU
IUIOCKOCTH

92 CxaisipHO€ MPOU3BEICHUE

93 Brruucnenue yria mexny
BEKTOPAMH B IIPOCTPAHCTBE

94 IIpocreiimue 3anauu ¢
BEKTOpaMHU

95 [Ipocreiimue 3ana4um ¢
BEKTOpaMHU

96 [Ipocreiimue 3anaum ¢
BEKTOpaMH

97 IIpocreiimue 3anauu ¢
BEKTOpPaMH

08 O6o61ueHne u
CcUCTeMAaTHU3alysl 3HAaHUU

99 0O0001enne u
cucTeMaTu3anus 3HaHUI

100 Hrorosast KOHTpOIbHAS

pabota

101

Hrorosas KOHTpOJIbHAA
pabota




102 0O0001enue u 1
CHCTEMaTH3alMs 3HAHUI
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102




11 KNIACC

Ne
n/ Tema ypoka

[ToBTOpEHNE TEMBI
"KoopauHnats! BEKTOpa Ha
IUIOCKOCTH U B
npocTpaHcTae”

[ToBTOpEHNE TEMBI
"CxkansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpEHKE TEMBI
"Beruncienue yria
MEXIy BEKTOpPAMH B
npocTpaHcTae”

[ToBTOpEHKE TEMBI
"YpaBHeHHE NpsIMOH,
MIPOXOJSIIEH uepes3 1Be
TOYKH"

YpaBHEHHE IOCKOCTH,
HOpMaJlb, ypaBHECHUE
IJIOCKOCTH B OTpe3Kax

KoanyecTBO 4acoB

Bcero

KonTtpoJsbHsbie
padoThI

IIpakTH4eckune
padoThI

JlaTa
H3yYeHHUs1

JJIeKTPOHHbBIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypcbl



10

11

12

13

YpaBHEHHE IOCKOCTH,
HOpMaJlb, ypaBHEHHE
TUIOCKOCTH B OTPE3Kax

Bekropnoe
IIPOU3BEICHUE

JIunelinble HEPABEHCTBA,
JIMHENHOE
IIPOrpaMMHUPOBaHUE

JIvHeiiHbIe HEpaBEHCTBA,
JUHEHHOE
IporpaMMHUpOBaHUE

AHaINTHYECKHE METOIBI
pacdéra yria Mexay
MPSIMBIMH B
MHOTOT'PaHHHKAX

AHaIUTHYECKHUE METOIBI
pacyéra yria Mexay
IJIOCKOCTSIMU B
MHOTOIPAHHHKAX
dopmyia paccTOSIHUSA OT
TOYKH JI0 TIJIOCKOCTH B
KOOpJIMHATaX
Haxoxnenue paccrossHui
OT TOYKH JI0 TNIOCKOCTH B



14

15

16

17

18

19

20

KyOe

Haxoxnenue paccrosiHui
OT TOYKHM J0 INIOCKOCTH B
IIPaBUJILHON IIUPAMUJIE

KoHTtponbHas padota
" AHaTUuTU4YeCKas
reoMerpus"

Ceuenns
MHOTOTPaHHUKOB:
CTaHJapTHBIC
MHOT'OIPAaHHUKHU

CeueHnns
MHOTOTPaHHUKOB: METO]]
CIIEIOB

Ceuenust
MHOTOTPaHHUKOB:
CTaHJaPTHBIE TIJIOCKOCTH,
TepeceYeHMs IPSIMBIX U
IUIOCKOCTEH

[TapamenbHbIe IPSIMBIE U
IUIOCKOCTH:
napajyiesIbHbIe CEUCHUS

[TapamiensHble npsMbIe U
IJIOCKOCTH: PACUET



21

22

23

24

25

OTHOIIEHU

Hap AJUICIIBHBIC IPAMBIC U

IJIOCKOCTH: YIJIBI MEXAY
CKPEIIMBAOIIMMUCS
PSAMBIMU

IlepnennukynspHsie
IIPSIMBIE U IUIOCKOCTH:
CTaHJapTHbIE MaphI
NEPHEHANKYISIPHBIX
IJIOCKOCTEN U MPSAMBIX,
CUMMETpUHN
MHOTOTPaHHUKOB
IlepnenaukynsapHsie
IIPSIMBIE U TUIOCKOCTH:
TEeOpeMa O TPex
NEePHEHANKYIISIPAX
[IeprieHquKysIpHBIE
IIPSIMBIE U IUIOCKOCTH:
BBIYMCIICHMS IJIUH B
MHOTOI'PAHHHUKAX

HOBTOpCHI/IeZ Iiomaiaun
MHOTI'OYT'OJIbHUKOB,

(bopMyIIBI IS TUTOIIAEH,

COOOpakeHHs TI0JI00MS



26

27

28

29

30

31

IToBTOpEHME: MIIOIMAAH
MHOTOYTOJILHUKOB,
(bopMyJIBI 715 TUTOTITAICH,
coo0paxxeHus MoA00us
IToBTOpEHME: MUIOIMIAAH
MHOTOYTOJIHUKOB,
(bopMyIIBI 1S TUTOTITAICH,
COOOpakeHUS TI0T00MS
IInomany ceueHmit
MHOTOTPaHHHUKOB:
TJTOIIAAN TOBEPXHOCTEH,
paspe3aHus Ha YacTH,
COOOpakeHHS TI0T00MS

IInomany ceueHmit
MHOTOTPaHHUKOB:
MJIOIIAAN TOBEPXHOCTEH,
paspe3aHus Ha YacTH,
COOOpakeHHS TI0T00MS

Konrtponbnas padora
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

O0BéM Tena. O0beM
[PSIMOYTOJIBHOTO



32

33

34

35

36

37

38

napajjaciacnuicaa

3anaun 00 yABOCHUM
Ky0a, 0 KBajparype Kyoa;
0 TpI/ICCKIII/II/I erIa
CrepeoMeTpHUeCKUe
3a7a4H, CBI3aHHBIE C
00BEMOM
PSAMOYTOJIBHOTO
napaiesieumne/a

[TpuknaaHbie 3a1a4H,
CBSI3aHHEIE C
BBIYHMCIECHHEM 00BEMA
PSIMOYTOJIBHOTO
napajuieNienumne/a

O0BEM MIPSAMOIA TPU3MBI

CrepeomMerpuueckue
3aJ]a41, CBI3aHHEIC C
BBIYMCIICHHEM 00HEMOB
MPSMON MPU3MBI
IIpuxnagHelie 3a1auu,
CBSI3aHHBIE C 00BEMOM
IPSIMOM TIPU3MBI
Brrunciienue 006MOB
TEJ C IOMOIIBIO



39

40

41

42

43

44

OIPEICIIEHHOTO
uHTerpana. OobpEmM
HaKJIOHHOUW IPU3MBI

Brrunciienne 008M0B
TEJI C IIOMOIILI0
OIPEIEIIEHHOTO
uHTerpana. OobpEmM
MTAPaMU/IbI

®dopmyra o0bEMa
nupaMuel. OTHOLIEHUE
00bEMOB MUPaAMHU]T C
00IIIUM yTIIOM

dopmyna 00bEMa
nupaMuipl. OTHOLIEHUE
00BEMOB IMUPAMHU]T C
0o0LIUM yTIJIOM

Crepeomerpuueckue
3a/1a4H, CBSI3aHHBIC C
00bEMaMK HAKJIOHHOM
MIPU3MBI

Crepeomerpuueckue
3aJa4u, CBSI3aHHBIE C
00BEMamMu MpaMuUbI

[TpuknagHbie 30291 110



45

46

47

48

49

50

teme "OO0BEMBI TENT",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI

[IpukitagHble 3a1a4u 10
teme "OOBEMEI TEN",
CBSI3aHHBIE C 00BEMOM
APaMU/IbI

[TpumeHeHne 00HEMOB.
Brruucnenue pacctosHus
JI0 IIJIOCKOCTH

KontponpHas paboTa
"O6BEM MHOTOTpaHHUKA"

[unmuaapuyeckas
MTOBEPXHOCTb,
oOpa3yroriue
LUJIUHAPUYECKOU
MOBEPXHOCTHU

Humunaap. [pamoit
KpyTOBOW LUJIUHAP.
[1nomaas moBEpXHOCTH
HUIMHAPA

Konunueckas
MTOBEPXHOCTb,
o0pa3yronire KOHU4eCKOn



51

52

53

54

55

56

noBepxHocTu. Konyc

Ceuenue koHyca
IUIOCKOCTBIO,

MapajieabHOM MIIOCKOCTH

OCHOBAaHUs

Y ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCE4EHHBIX KOHYCOB

[Tnomans 60KOBOM
MOBEPXHOCTH H MOJTHOM
MOBEPXHOCTH KOHYCa

ITromans OOKOBOM
MMOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa

CrepeoMerpuueckne
3a7auy Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHHE,
HIOCTPOCHHEM CEYCHUI
IJINHPA, KOHyca
CrepeomMerpuueckue
3371241 Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE,



57

58

59

60

61

62

63

64

MMOCTPOEHUEM CEUECHUM
HUWJIMH]IpA, KOHyCca
[Ipuknaaneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

[Tpuknaanele 3a1auu,
CBSI3aHHBIE C LIMJIMHAPOM
Cdepa u map
[Tepeceuenue chepsl u
11apa ¢ IIOCKOCTBIO.
Kacanwue mapa u cdepsr
IJIOCKOCTBIO. Bua n
n300pakeHue mapa

[Tepeceuenue chepsl u
11apa ¢ IIOCKOCTBIO.
Kacanue mapa u cepbl
IJIOCKOCTBIO. Bua n
n300pakeHue mapa
VYpaBHenue chepsl.
[Tnomane chepsl u eé
yacTen

Cummerpus chepsl 1
mapa
CrepeoMeTrpuueckue
3aJjauu Ha



65

66

67

68

69

JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CB3aHHBIC
co cepoii U mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

CrepeomMeTpuieckre
3aJa4d Ha
JI0Ka3aTeNbCTBO U
BBIUHCJICHHE, CBA3aHHbBIE
co cepoii u mapom,
IIOCTPOEHUEM UX CEUCHUI
TUIOCKOCTBIO

[TpuknanHele 3a1a4u,
CBsI3aHHBIE CO cepoil u
mapom

IToBTOpEHME:
OKPYKHOCTb Ha
IUIOCKOCTH, BBIYMCIIEHUS
B OKPY’KHOCTH,
CTaHJapTHBIE 101001

Pa3znuunnie koMOUHAIIUH
TEJ BpalleHUsS U
MHOTOT'PAaHHUKOB

3amaun 1o teme "Tena u



70

71

72

73

74

75

76

IIOBEPXHOCTHU BpauieHus"

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

Kontponbnas pabota
"Tena u MOBEPXHOCTH
BpauieHus"

O0BEM TIUIHHApA.
Teopema 06 00BEME
IPSIMOTO LUIUH]IpA

Brrunciienne 006M0OB
TE€JI C IIOMOIILI0
OIPEIENIEHHOTO
uHTerpana. OobpEm
KOHyCa

[Tnomaan 60koBOI 1
IIOJIHOM ITOBEPXHOCTHU
KOHYyca

CrepeomMerpuueckue
3a/1auu, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB
HUWIMHAPA, KOHyCa
[TpuknanHeie 3a1a4M MO
teme "OO0BEMBI U
IJIOIIAAN TTOBEPXHOCTEN



77

78

79

Tex"

O0BéM 11apa U MapoBOTro
cekropa. Teopema 00
00béme mapa. [lnomanp
chepsr.
CrepeomMeTpuieckre
3aJ1auu, CBSI3aHHBIC C
BBIYUCIICHHEM 00BhEMOB
1rapa, nrapoBoro
CErMeHTa U I1apOBOT0
CEeKTopa

[IpuknagHeie 3a1a4u 110
teMe "OOBEMEBI TENT",
CBSI3aHHBIC C 00BEMOM
nrapa ¥ miomabo
ctepsl. CooTHOIICHUS
MEXTy TUTOIIASIMHU
MMOBEPXHOCTEU U
00BEMaMH TOOOHEBIX TEII

[TonoOHBIC TENa B
MIPOCTPAHCTBE.
N3menenne o0béma npu
moao0uu.
CrepeoMeTrpuueckue
3a/1a4M, CBSI3aHHBIC C
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BBIYHCIIEHHEM 00BEMOB
TeJ ¥ IUIoaae
MOBEPXHOCTEH

KonTtponpHas padora
"[Tnmomanu MoOBEpXHOCTH
1 00BEMBI KPYTIIBIX TET"

JIBU>KEHHUS IPOCTPAHCTBA.
OtobOpaxeHusl.
JIBM>KEHUs U PaBEHCTBO
¢uryp. O6mmue cBoiicTBa
JIBHOKEHUH

Bunanl nBmkeHui:
IapaJuIeIbHBIN IEPEHOC,
LIEHTpaJIbHAasi CAMMETpPUS,
3epKaJIbHAsl CUMMETPHS,
MIOBOPOT BOKPYT MPSIMOI

[IpeoOpazoBanwmst
nono6ust. [Ipsmas u
chepa Ditnepa
['eomeTpuueckue 3a1aun
Ha IPUMCHEHHE
JIBYOKCHUS

KonTtponbhas pabota
"BekTopsbl B
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npoctpaHcTae”

Ob6o6maroree
noBTopenue 11 moHsTuit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHs
3HAHMI:
"[TapanenbHOCTD
MPSIMBIX U MJIOCKOCTEHN B
npocTpaHcTae”

O06o0maroree
noBropenue 11 nonsTui
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUs
3HaHMM: "BekTopsl B
npocTpaHcTae”

O06o0maroree
noBTopenue 11 nonsaruit
Y METOJI0B Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUs
3HaHMM: "BekTopsl B
npocTtpaHcTae"

Oo6o061mmaroee
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noBropenue 11 nonsTui
1 METOJIOB Kypca
reometpun 10-11
KJIaCCOB, CUCTEMaTHU3alus
3HaHuil: "O0bemM
MHOTOTrpaHHHKaA"

O06o0maroree
nosropenHue 11 noHsTui
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALU
3HaHuit: "O0beM
MHOTOTrpaHHHKA"

Ob6o6maroree
noBTopenue 11 nmonsTuit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aIUs
spanui: "Ilnomanu
MMOBEPXHOCTU U 00BEMBI
KpyIJjbix Ten"

Ob6o06mraromee
noBTopenue 11 moHsTHI
¥ METOJIOB Kypca
reometpun 10-11
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KJIACCOB, CUCTEMAaTH3aIHs
sgaguii: "Ilmontaan
HOBEPXHOCTU U 00BEMBI
KpyTJbIX Ten"

Ntorosas KOHTpoOJIbHAS

pabora !
Hrorosast KOHTpOIbHAsS 1
pabota

[ToBTOpEeHME, 0000IIEHNE

U CHCTEMAaTH3alUs 1

3HAHUHN

Hcropus pa3sutus

CTEPEOMETPUHU KaK HAyKH

U €€ poJb B Pa3BUTHH
COBPEMEHHBIX 1
WHXEHEPHBIX U

KOMITbIOTEPHBIX

TEXHOJIOTHI

Hcropus pa3Butus
CTEPEOMETPUHU KaK HAyKH
U €€ poJib B pa3BUTHHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITHIOTEPHBIX
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100
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TEXHOJIOTUU

Ucropus pa3Butus
CTEPEOMETPUU KaK HAYKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3Butus
CTEPEOMETPHUHN KaK HAyKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3Butus
CTEPEOMETPUH KaK HayKU
1 €€ poJIb B Pa3BUTHHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTU

HcTopus pa3BuTHs

CTCPCOMCTPHUH KaK HAYKH
ueé POJIb B pa3BUTHHU



COBpPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOT Ui

Hcropus pa3sutus
CTEPEOMETPHUH KaK HayKH
U €€ poJib B Pa3BUTHHU

102 COBPEMEHHBIX 1
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME






YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCHI

CETU UHTEPHET



