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IHOACHUTEJIBHASA 3AIINCKA

['eomeTpust sBIAETCS OJHUM U3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHMs, TaK KaK 00eCIeYnBaeT BO3MOXKHOCTb M3YUYEHHUS JUCIHUILINH €CTECTBEHHO-
Hay4YHOW HANpaBIE€HHOCTH W MPEIMETOB T'yMaHHUTApHOTrO IHKIA. [I0CKOIBKY Jormdeckoe
MBIIIUICHNE, POPMUPYEMOE TIPU U3YYCHUN O0YUYaAIONTUMHUCS MOHATHIHBIX OCHOB T€OMETPHUH,
NpU JIOKA3aTeILCTBE TEOPEM M IOCTPOCHHM IIETIOYKU JIOTUYECKUX YTBEPKACHUNA TIpU
pElIeHNH TeOMETPUYECKUX 3aj7a4, YMEHHE BBIJBUTaTh U ONPOBEPraTb THIOTE3bI
HEIMOCPE/ICTBEHHO HCIOIB3YIOTCS TIPU PEIICHUH 3a]ad €CTECTBEHHO-HAYyYHOTO IHMKJIa, B
4aCTHOCTU (PU3MYECKUX 3a7a4.

Llens ocBoeHus: mporpaMmbl yueOHOro Kypca «I'eoMeTpusi» Ha yriyOlnEHHOM ypOBHE —
pa3BUTHE MHIUBUAYAJIbHBIX CIOCOOHOCTEH OOydYaromMXCs MPU U3yYEHHH T€OMETPUH, KaK
COCTaBJISIOLIEH npeaMeTHONW obmactu «Martemartuka U nH(popMaTuka» yepe3 oOecredeHue
BO3MOKHOCTH IPUOOPETEHMS M UCIIOJIB30BaHUs 0oJiee IIyOOKUX F€OMETPUUECKUX 3HaHUU U
JAEeUCTBUM, CIEU(PUUHBIX TEOMETPHUH, U HEOOXOAUMBIX JUIsl YCHEIIHOTO NPO(pECCUOHATIBHOTO
o0pa3oBaHMsl, CBI3aHHOIO C UCHOJIb30BAHUEM MATEMATUKH.

[IpuopureTHbIMM  3ajayaMu  Kypca T[E€OMETpHMM Ha  YIUIyOJIEHHOM  ypOBHE,
PACHIMPSAIONIMMHI U YCUIUMBAIOIIUMU Kypc 0a30BOT0 YPOBHS, SIBJISOTCS:

pacliupCHUC TMPCACTABICHUA O TICOMCTPUM KaK 4YaCTU MI/IpOBOﬁ KYJbTYPBI H
(I)OpMI/IpOBaHI/IC OCO3HAaHHA B3aUMOCBA3HU I'COMCTPHUHN C OKPYKAOIIIUM MUPOM;

(¢opMupoBaHue TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHUIIUX
MaTeMaTUYECKUX MOJEIAX, NO3BOJSIONIMX OINKCBHIBATE W HW3y4daTh pAa3HBIE SBJICHUS
OKPY’KaIOILIEro MUpa, 3HaHUE MOHIATUITHOTO anmnapara 1o paszaeny «CrepeomMeTpus» yueOHOro
Kypca r€eOMETPHH;

dbopMHUpOBaHWE YMEHHUS BIAJIETh OCHOBHBIMU TMOHSTHUSMHU O MPOCTPAHCTBEHHBIX
¢durypax u uX OCHOBHBIMHU CBOMCTBaMH, 3HAHUE TeopeM, (OPMYJ U YMEHUE UX MPUMEHSTH,
YMEHUS JJOKA3bIBATh TEOPEMbI M HAXOUTh HECTAHAAPTHHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMupoBaHrUe yMEHHsI paclo3HaBaTh Ha 4YEpPTEkKax, MOJCISIX U B peaJbHOM MHUpPE
MHOTOIPaHHMKHU U TeJla BPalllEHUsl, KOHCTPYUPOBATH TEOMETPUUECKHUE MOJICIIH;

dbopMupoBaHWE  TMOHMMAHHUS  BO3MOXXHOCTH  AKCHOMAaTUYECKOTO  TOCTPOCHUS
MaTeMaTUYECKUX Teopul, popMUpoBaHUE MMOHUMAHUS POJIM AKCHUOMATUKH TIPU MPOBEICHUU
pacCyKJIeHUN;

(bOpMPIpOBaHI/IC YMCHHA BJIAACTb METOAAMMH J0Ka3aTCIILCTB W aJI'OPUTMOB PCIICHUA,
YMCHHA HUX MPHUMCHATH, IMPOBOJWUTL AOKA3aTCIBbHBIC PACCYXKIACHHA B XOJAC PCHICHUA
CTCPCOMCTPHUUYCCKHUX 3a/Ja4 MW 3aJad C IMIPAKTHYCCKHM COACPIKAHUCM, (1)OpMI/Ip0BaHI/Ie
MpeaACTaBJICHUA O HCO6XOI[I/IMOCTI/I A0Ka3aTCJIbCTB IIPpH 000CHOBAaHMH MaTEeMaTHYCCKUX
YTBep}KIIGHI/Iﬁ " POJIM aKCMOMATHUKHU B ITPOBCACHUU NCAYKTHUBHbBIX paCCYH(HCHHﬁ;

pa3BUTHE U COBEPIICHCTBOBAHUE HHTEIUICKTYAJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH
oOyyaromuxcsi, MO3HaBaTEeIbHOW AKTUBHOCTU, UCCIEAOBATEIbCKUX YMEHUH, KPUTUUYHOCTH
MBIIIJICHUS, UHTEPECA K U3YUYECHUIO T€OMETPUH;



dopMupoBaHre (QYHKIIMOHATLHONM T'PAMOTHOCTH, PEIEBAHTHOM T€OMETPUH: YMEHHS
pacro3HaBaTh MPOSBICHUS T€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEW B
peaNbHBIX KUZHEHHBIX CUTYAIUSIX U TPU U3YUCHUH APYTUX YIYCOHBIX TPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEN U 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS PEAJbHBIX CUTyalUi, UCCIEAOBAHUS
ITOCTPOCHHBIX MOJIEJIEN, UHTEPIIPETALUN TOJIYUYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHM COJEPKATEIbHBIMU JIMHUAMH ydeOHOro kypca «l'eomerpusi» B 10-11
KJ1accax ABIAIOTCS: «lIpsAMble M INIOCKOCTH B IIPOCTPAHCTBE», «MHOrorpanHukm», «Tema
BpallEeHUs», « BEKTOPBI 1 KOOPAMHATHI B POCTPAHCTBEY, «JIBUKEHHUS B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO tpeboBaHUE «yMETh OMEPUPOBATH MOHATUSIMU,
peeBaHTHBIMH T€OMETPHUU Ha yriyOosiéHHOM ypoBHE oOydenus B 10—11 kimaccax, oTHOCUTCS
KO BCEM COJIEP’KATEIbHBIM JIUHUSAM yu4eOHOTO Kypca, a hOPMHUPOBAHUE JIOTHUYECKUX YMEHUN
pacrpenensieTcs He TOJbKO IO COACPKATENbHBIM JIMHUSM, HO M MO TrojJaM OOy4eHUS.
Conepxxanue 0Opa30BaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pPE3yJIbTaTaM OCBOECHHS
OenepanibHOM  paboyedt  mporpaMmbl,  pacmpeAe€HHbBIM 10  rojgaM  OoOyueHus,
CTPYKTYPHUPOBAHO TaKUM 00pa3om, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIIUAILHBIM BOIIPOCAM
oOyyaroniyecsi 00palaiiuch HEOAHOKPATHO. OTO TMO3BOJIAET OPraHU30BaTh OBJAJECHUE
FCOMETPUYECKUMHU TOHSITUSMU W HaBBIKAMHU TIOCJIEIOBATEIbHO W TOCTYMAaTEeNIbHO, C
COOJII0/IEHUEM TIPUHIIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIIOYATh B OOIYIO CUCTEMY
reOMETPUYECKUX TMPEACTABICHUN oOydJaroumxcs, pacmupsis v yrayonsss e€, oOpa3ys
IPOYHBIE MHOKECTBEHHBIE CBSI3H.

[Tepexoa kK M3y4EHHUIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycioBus i auddepeHmanuu o0ydeHHs, MOCTPOSCHUS] HHAMBUIYATbHBIX
oOpa3oBaTeNbHbIX  MpPOrpaMM, OOeCHeuuTh  YriayOJIEHHOE  M3Yy4YeHHE  T'€OMETpPUU
KaK COCTaBIIAIONIEeH ydyeOHOro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOIINXCS K MPOIOJDKCHHUIO N3YUSHUSI MAaTEMAaTUKH C yI€TOM BBIOOpa
Oynyuieit mpodeccuu, odecreunBasi MPeeMCTBEHHOCTh MEXTYy OOIIHNM U MPOo(heCcCHOHATbHBIM
o0pa3oBaHUEM.

Ha usyuenue yueOHOro kypca «l'eomerpusi» Ha yriyOsn€HHOM ypoBHE oTBoauTcs 204
gaca: B 10 xmacce — 102 gaca (3 yaca B Heenmo), B 11 kimacce — 102 ygaca (3 gaca B Heeio).

COIAEPKXAHUE OBYUEHUS
10 KJIACC
IIpsiMble U TVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE TOHSATHS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsiTue 00 AKCMOMATUYECKOM IOCTPOCHUHM CTEPEOMETPUHU: aKCHUOMBbI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX.

B3auMHOe pacnonokeHue NnpsmMbIX B MPOCTPAHCTBE: NEPECEKAOIINECS, MTapalICIbHbIC
n ckpemmBaromuecs mnpsmeie. [Ipuznaku ckpemuBarommxcs npsimbeix. [lapamtensHOCT
NpAMBIX M IUIOCKOCTEH B TMPOCTPAHCTBE: MapasUIedbHbIE IPSAMBIE B MPOCTPAHCTBE,



NapauieIbHOCTh TPEX MPSAMBIX, MApauIeIbHOCTh MPSAMOW M IUIOCKOCTH. llapamiensHoe u
LIEHTPAJIbHOE MPOCKTUPOBaHUE, N300paxkeHue Guryp. OCHOBHBIE CBOMCTBA MapalieIbHOTO
npoektupoBanus. M3o0paxenue @uryp B MapauieNbHONM  MOPOEKIHH. YIJIBI  C
COHAIIPABJIEHHBIMU CTOPOHAMHM, YIOJ MEXIy IpsSMbIMU B mpocTtpaHcTBe. llapamnensHOoCTh
IJTIOCKOCTEN: MapajulesibHbIE INIOCKOCTH, CBOMCTBA NapajuIebHbIX IIIOCKocTer. [Ipocreimue
MPOCTPAHCTBEHHbIE (UTYPHl HA IJIOCKOCTH: TETpadAp, NapajljIeNieNuIel, MOCTPOSCHUE
CEUYCHUM.

[leprieHAUKYISIPHOCTh MPSIMOM M IUIOCKOCTH: TMEPNEHAUKYJISPHBIE TMpSMbIE B
POCTPAHCTBE, MpPsAMbIC MapaUiebHbIE W TEPHEHIUKYJSIPHbIE K IIJIOCKOCTH, MPU3HAK
NEePHEHIUKYJISIPHOCTU MPSIMOM M TUIOCKOCTH, TeopeMa O TMpsSMOW MepneHAUKYISIpHON
m10cKocTH. OpTOroHaIbHOE MPOEKTHpOoBaHUE. [IeprneHauKyIsIp U HAKJIOHHBIE: PACCTOSHUE
OT TOYKH JIO0 TIJIOCKOCTH, PACCTOSHHE OT MPSAMOM JO IUIOCKOCTH, MPOEKIus (Gurypsl Ha
MJIOCKOCTh. [lepneHIuKyIIpHOCTh IIJIOCKOCTEH: MpPU3HAK NEPHEeHAUKYJIIPHOCTH JBYX
wIockocTer. TeopeMa o TpEX MEepHEeHINKYJIIsSIpax.

Yrnel B NPOCTPAHCTBE: Yroid MEXKIy MPsSMOW M IUIOCKOCTBIO, JBYIPAHHBIM YToOJ,
JVHEWHBIA Yroa JBYIpPaHHOrO yrua. TpéXrpaHHbli M MHOrorpaHsble yribl. CBOWCTBa
IJIOCKHX YTJI0B MHOTOTPAaHHOTO yriia. CBOKMCTBA INIOCKUX U IBYTPAaHHBIX YTJIOB TPEXTPAHHOTO
yria. TeopemMbl KOCUHYCOB U CUHYCOB U1l TPEXTPAHHOIO YIUIA.

MHoOrorpaHHuKH

Buapsl MHOrorpanHukoB, pa3BEpTKa MHOrorpaHHuka. llpusma: n-yrosbHas mnpusma,
npsiMasi ¥ HaKJIOHHAs MPU3Mbl, OOKOBasl U MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenunen,
OPSAMOYTOJIBHBIN TapajulesienuIe]] U ero cBorcrBa. Kparyaiiine myTH Ha NOBEPXHOCTH
MHororpanHuka. Teopema Dinepa. [IpoctpancTtBennas teopema Iludaropa. [Tupamuaa: n-
yrojibHas MUpaMujia, MpaBuUiibHasg M yceu€HHas nupamuasl. CBoricTBa pédep U OOKOBBIX
rpaHed NpaBWIbHOM nUpaMuibl. [IpaBUiibHbIE MHOTOIpaHHMKM: MpaBUJIbHAS IpU3Ma U
MpaBuJIbHAs MUPAMKIA, TIPABWIbHAS TPEYTOJIbHAS MUPAMUJIA U MPABUIBHBIN TeTpajap, KyO.
IIpencrasiienyre 0 NMpaBUILHBIX MHOTOTPAHHUKAX: OKTAP, JOAECKAdAP U UKOCAIP.

Briuncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, Auaronanu, yrisl. [Lnomaas 00koBoit
MOBEPXHOCTU U TIOJHOW MOBEPXHOCTHU IMPAMOW MPHU3MBI, IUIONIAJb OCHOBAHWUM, TEOpEMA O
OOKOBOM MOBEPXHOCTU TpsAMOM mpu3Mbl. [L1omaas O0KOBOM MOBEPXHOCTH U MTOBEPXHOCTH
[IPAaBUWIBHOU IMMPAMU/JIBI, TEOPEMA O IUIOLIAIA YCEUEHHON MUPAMU/IBL.

CummMeTrpus B MPOCTPAHCTBE. DIEMEHTHl CUMMETPUU MPABWIBHBIX MHOTOIPAHHUKOB.
CummMmeTrpus B NpaBWIbHOM MHOTOTPAHHHMKE: CHUMMETPHS HapaJUlelenuIena, CUMMETPHs
MPaBUJIBHBIX MTPU3M, CHMMETPHUS MTPABUIBHOW TUPAMHU/IBI.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

[lonsATHsA: BEKTOp B IPOCTPAHCTBE, HYJEBOW BEKTOp, JIMHA HEHYJEBOIO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIC, COHAMPABIICHHBIE W MPOTHUBOIIOJIO0XKHO HAIPABICHHBIE BEKTOPBI.
PaBencTBO BEKTOpOB. Jl€HMCTBUSA C BEKTOPAMH: CIOKEHHE W BBIUMTAHHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4ucio. CBOMCTBA CIIOXKEHUS BEKTOPOB.
CBolicTBa YMHOXKEHHSI BEKTOpa Ha uucio. [loHsTue koMriuiaHapHble BEKTOpPHI. [Ipu3Hak



KOMIUJIaHApHOCTU TpEX BekTopoB. IIpaBuio mnapamnenenunena. Teopema o pasiioxeHUU
BEKTOpa IO TPEM HEKOMIUIaHapHbIM BekTopam. [IpsiMoyrosibHas cucreMa KOOpJIWHAT B
npoctpancTBe. Koopaunater BekTopa. CBsi3b  MEXAy KOOpPAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJI MEXAYy BekTopaMu. CKalsipHOE TPOU3BEACHUE BEKTOPOB.

11 KITACC

TeJia BpaleHus

[TonsiTust: HMIMHApPUYECKass MOBEPXHOCTh, KOHMYECKas MOBEPXHOCTh, cepuyeckas
MTOBEPXHOCTh, 00pa3yrolre NoBepXHOCTeH. Tena BpalleHus: WWINHIP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacrnonoxenue chepbl U MI0CKOCTH, KacaTellbHas IIOCKOCTh
K cepe. M300paxkeHne Ten BpalleHHs Ha IUIOCKOCTH. Pa3BépTka IWIMHApa M KOHYycA.
CummeTpus cepsl U 1mapa.

O0bEéM. OcHoBHBIE CcBOMCTBa 00BEMOB Tei. Teopema 00 00bEME NPSIMOYTOJIBLHOTO
napaienenumneaa u ciaeactsus uz He€. OObEM MPsMOI U HAKJIIOHHOM MPU3MBI, ITWIHH/PA,
nupamMubl 1 Konyca. O0bEM I1apa v mapoBOro CErMeHTa.

KomOunanmu Ten BpaimieHuss U MHOTOTpaHHHKOB. llpu3ma, BmmcaHHas B IHJIUHAD,
olMcaHHas oKoJo InHApa. Ilepeceuenue cdepsl u mapa ¢ mwiockocTeio. Kacanue mapa u
chepsl MIOCKOCThIO. [loHSTHE MHOrOrpaHHHMKa, ONKMCAHHOTO OKOJIO c(ephl, cdepsl,
BITMCAaHHOW B MHOTOTPaHHUK WJIN TEJIO BPAICHUSI.

[Tnomaas MOBEPXHOCTH IWIMHPA, KOHYca, miomaas chepsl u e€ yacreid. [lomobue B
npoctpanctBe. OTHomieHHEe O00BEMOB, TUIOMANCH MMOBEPXHOCTEH MOMO0OHBIX (uUryp.
[IpeoOpa3zoBanue mogodusi, romoTeTHs. PemeHne 3amad Ha MIOCKOCTUA C KCIOJIb30BAHUEM
CTEPEOMETPUYECKUX METOIOB.

[TocTpoeHue cedyeHWil MHOTOTPAHHUKOB W TEJ BpAIEHUS: CEYEHUs IWIMHApA
(mapamienbHO U MEPIEHIUKYISPHO OCH), CEUEHHs KOHyca (TmapajuielibHble OCHOBAaHUIO U
IPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHHUS 11apa, METOIbI IIOCTPOCHUS CEUCHUI: METO]] CJIEIOB,
METOJl BHYTPEHHETO IPOECKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH.

BeKTOpr H KOOPAMHATDLI B IIPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepanuu HajJ BEKTOpaMH. BEKTOpPHOE YMHOMKEHHE
BEKTOpOB. (CBOICTBa BEKTOPHOr0 yMHOXeHHs. [IpsmoyrosibHasi cucteMa KOOpAWHAT B
npoctpanctBe. Koopaunatel BekTopa. Paszmoxenue Bektopa mo 6asucy. KoopauHaTHO-
BEKTOPHBIA METOJ IIPU PELICHUHU T€OMETPUUYECKUX 3aa4.

J{BH2KeHHMSI B IPOCTPAHCTBE



JIBmkenuss npoctpaHnctBa. OroOpaxenus. J[BrokeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JMBMKCHMIA. BUIbI JBHMKEHHI: MapauIeIbHbIA IEPEHOC, IEHTPaIbHAsS CUMMETPHS,
3epKajbHasi CUMMETPHs, IIOBOPOT BOKPYr mpsimoii. IIpeoOpaszoBanus momoOus. [Ipsmas u
chepa Ditnepa.

IINTAHUPYEMBIE  PE3YJIBTATBI OCBOEHUSA  YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxxaanckoe BOCIUTAHKE:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKOM MO3UIMU OOYy4YalOIIerocss KakK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA, IPE/ICTABIEHHE O MATEMAaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUH, MpOLELyp TPakITaHCKOTO 00IIecTBa
(BBIOOPBI, OMPOCHI U IPYTOE), YMEHUE B3aMMOJIEHCTBOBATh C COIIMAIIbHBIMUA MHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIMSIMHU ¥ HA3HAYCHUEM;

2) naTpuoTHYeCKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUMCKON IpakIaHCKOU MJICHTUIHOCTH, YBAXKEHHUS K MPOIIIOMY
U HACTOSILIEMY POCCHUMCKOM MATEMAaTHUKH, IIEHHOCTHOE OTHOUICHUE K JIOCTHKECHUSIM
POCCUHCKHX MaT€MaTHKOB M POCCUHMCKOW MaT€MaTHYECKOM IIKOJIbI, UCIOJIb30BAHUE ATHUX
JTOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTHSIX, cpepax SKOHOMUKH,

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapoaa, CcHOPMHUPOBAHHOCTh
HPAaBCTBEHHOI'0 CO3HAHUS, HSTHUYECKOIO TOBEJCHMS, CBS3aHHOTO C MPAKTUYECKHUM
MIPUMEHEHUEM JTIOCTUKEHUN HAYKHU U JAESATEIbHOCThIO YUEHOT0, OCO3HAHUE JTMYHOTO BKJIaJa B
MIOCTPOEHUE YCTOMYMBOTO OYIyILETO;

4) 3cTeTHYECKOE BOCTIUTAHUE:

ACTETUYECKOE  OTHOLICHHWE K MHpPY, BKIKOYasg OCTETUKY MaTeMaTHU4YECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajlay, PEIICHUW, PACCYXKIEHUH, BOCHPHUUMYHUBOCTh K
MAaTEMATUYECKUM aCEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BoCIUTAHME:

C(I)OpMHpOBaHHOCTb YMCHUA TIPUMCHATb MATCMATHYCCKHC 3HAHWA B HMHTCPCCAX
3A0pOBOI0O U 0e30macHoOro 06];)333 KU3HHU, OTBCTCTBCHHOC OTHOIICHHC K CBOCMY 3JI0POBbLIO



(3mopoBoO€ nMUTaHue, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, pEryJisipHas puznueckas
aKTUBHOCTD), (PU3MUECKOE COBEPIIICHCTBOBAHUE MTPH 3aHATUSX CIIOPTUBHO-03/I0POBUTEIHHOM
JeSITENHHOCTHIO;

6) Tpy10BOE BOCIUTAHUE:

TOTOBHOCTh K TPY/y, OCO3HAHUE IIEHHOCTH TPY/I0TI00HS, UHTEPEC K pa3InuHbIM chepam
npodeccruoHanbHOM AesTeIbHOCTH, CBA3aHHBIM C MATEMATUKOU U €€ MPUIIOKEHUSIMHU, YMEHUE
COBEpILIATh OCO3HAHHBIA BBHIOOP Oyayiiel mnpodeccur U pearn30BbIBATH COOCTBEHHBIE
’KU3HEHHbIE TUJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTUYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHDKEHUHM BCEW JKU3HU, TOTOBHOCTh K AKTHUBHOMY YYacTHIO B
PEIICHUH MPAKTUYECKUX 3a7a49 MaTeMaTUUeCKON HAIIPaBJICHHOCTH;

7) 3K0JI0THYeCcKOoe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhl, TOHHUMAaHUE BIUSHUS COIUATBHO-
SKOHOMHUYECKUX ITPOLECCOB HA COCTOSIHUE MNPUPOJHOM U COLMAIBHOW Cpelbl, OCO3HAHUE
IJI00AIBHOTO  XapakTepa JKOJOTHYECKUX TMpOoOJieM, OpUEHTalus Ha TPUMEHEHUE
MaTeMaTUYECKUX 3HAHUH JIsl pEIIEHU 3a/1a4 B 00JIACTH OKPY>KaloIllel Cpe/ibl, INIAHUPOBAHUE
MOCTYIKOB M OLIEHKU WX BO3MOXKHBIX MOCHEACTBUN JIJIsi OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, IOHUMAaHUE MATEMAaTHIECKON HAYKH KaK chepbl
YeJIOBEYECKOW JESATEIbHOCTH, JTanoB €€ pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTHS
IMBWIN3ALINKM, OBJAJCHUE S3bIKOM MATEMAaTUKH M MaTeMaTUYECKOW KyJIbTypoul Kak
CPEACTBOM IMO3HAHUSI MUPA, TOTOBHOCTH OCYILECTBIATH MPOCKTHYIO U UCCIIEIOBATEIbCKYIO
NESATEeNIbHOCTh UHAUBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbI€e el CTBUS
Bba3oBble JjornuecKkue 1eMcTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKK MAaTEMAaTHUECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (POPMYIHPOBATH OMNpPENCTICHUs TOHSATHUH,
YCTaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KIacCU(UKAIIMU, OCHOBAHUS Il O00OOIIEHUS WU
CpPaBHEHUSI, KPUTEPHUU ITPOBOJUMOTrO aHAIIN3A;

BOCIIPUHUMATD, q)OpMy.HI/IPOBaTB u HpCO6p8,30BBIBaTB CYXXACHUA: YTBEPAUTCIBbHBIC H
OTPULATCIIBHBIC, CAUHUYHBIC, YaCTHBIC U O6IHI/IC, YCJIOBHBIC,



BBISIBJISITh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUHS B (aKTax,
JaHHBIX, HAOMIONCHUSIX W YTBEPXKICHUAX, Npeajaratb KpPUTEPUU JUIsl  BBISIBICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

JienaTh BBIBOJIBI C MCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIIOUCHUH, YMO3aKIIOUECHUM 10 aHAJIOTHH;

IPOBOJIUTH CAMOCTOATEIBHO J10KAa3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUHN (TIpsSMbIe
U OT IPOTHUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI;

BbIOMpaTh croco0 perieHuss yuyeOHOW 3ajaud (CpaBHUBATh HECKOJIBLKO BapUAHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOMSIINI C YYETOM CaMOCTOSITEIBHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBnle ucciienoBarejbCcKue JelCTBUA:

UCIIOJIb30BaTh ~ BOMPOCHI ~ KAaK  MCCIIEOBAaTEIbCKUA  MHCTPYMEHT  MO3HAHUA,
(dbopMynupoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpoOjIeMy, YCTaHABIMBATh
MCKOMOE U JJaHHOE, (P OPMHUPOBATH TUNIOTE3Y, APIYMEHTUPOBAThH CBOIO MMO3UIINI0, MHEHUE;

MPOBOJUTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIEAOBAHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHUS, IIPOIIECCa, BHISIBICHHUIO
3aBHCHUMOCTEH MEXIy 00BbEKTaMHU, SIBIICHUSAMU, ITPOIICCCAMH,

CaMOCTOSITeNIbHO  (hOpMYyJIMpPOBAaTH  OOOOIIEHUST W  BBIBOJABI IO  pe3yjbTaTam
MPOBEJIEHHOTO HAOJIOCHUS, WCCIIEJ0BaHUs, OIICHUBATh JIOCTOBEPHOCTh IMOJYUYEHHBIX
pPe3yJIbTaTOB, BBIBOJIOB M O000IICHUH;

IMPOTrHO3HUPOBATE BO3MOKHOC PAa3BUTUC IIPOLCCCA, a TAKIKC BBIABUI'ATh ITPCAIIOIOKCHUA
O €T'0 Pa3BUTHUH B HOBBIX YCJIOBHUAX.

PabGora ¢ unpopmanmeii:

BBISBJISITH JIeUIIMTHI WHGOPMAIIMU, JaHHBIX, HEOOXOIUMBIX JIJIi OTBETa HAa BOIPOC H
JUIS pEIICHUS 3a]1a4H;

BBIOMpPAaTh WH(MOPMALMI0O M3 MCTOYHUKOB Pa3jIUYHbIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMATU3UPOBAaTh W HWHTEPHPETHPOBATH HH(OpPMALMIO pa3IMYHBIX BHJIOB U (opm
IIPEACTABIICHHUSI;

CTPYKTYpUpPOBaTh HH(OpMAIMIO, TPEACTaBISATH €€ B  pasnuyHbIX  (dopmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HAAEKHOCTh HMH(POPMALMM 10 CaMOCTOATEIBHO CPOPMYIHPOBAHHBIM
KPUTEPHUSIM.



KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIE el CTBUA
Oo1menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJICHHS B COOTBETCTBUU C YCJIOBHUSIMU M LETISIMU
oO011IeHHS, SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTax, JlaBaTh TOSICHEHMs] MO XOJy PEIICHHUS 3ajlauyd, KOMMEHTHUPOBATh IOJYYEHHBIN
pe3ynbTar;

B X0/1€ OOCY’KJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBbI, TPOOIEMBI,
peraeMon 3a1a4M, BBICKa3bIBaTh UJIEH, HALICJIICHHBIE HA TIOMCK PELIEHNUs, COITOCTABIIATh CBOU
CYJKJIEHUS C CY>KICHUSIMHU JPYTUX YYaCTHUKOB JUAora, 0OOHapy>KMUBaTh Pa3JInuUe U CXOJCTBO
MO3ULIUNA, B KOPPEKTHOUN popMe (hopMyIMpoBaTh pa3HOrIACHUs, CBOM BO3PAKEHHUS;

HPEACTaBIATh PE3yJIbTAaThl PEIICHUS 33Jla4ud, SKCIICPUMEHTA, MCCIICIOBAHUS, MTPOCKTa,
CaMOCTOSITCNIbHO BBIOMPATh (OpMAT BBICTYIUICHHS C YYE€TOM 3a7ad IMPE3CHTAIMUA |
0COOEHHOCTEH ayTUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE 1eiiCTBUSA
Camoopranusanus:

COCTaBJISITh IIJIaH, AJITOPUTM PEILIEHUs 3aJlayi, BHIOUPATh CIOCOO pElIeHUs ¢ y4ETOM
UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTpOJIL, 3MO]_II/IOHa.]1]>HBIl7[ HHTEJJICKT.

BJIaA€Th HaBbIKaMH IM03HAaBaTEJILHOM pe(b.HCKCI/II/I KaK OCO3HaHHsg COBCPIIACMbIX
,IICﬁCTBHﬁ N MBICIIUTCIIbHBIX ITPOLICCCOB, UX PE3YJIbTATOB, BJIAJICTH criocobamMu CaMOITPOBCPKH,
CaAMOKOHTPOJIA IMpOoLeCCa U PC3yJibTaTa pCIICHUA MaTEeMaTH4YE€CKOM 3aJa4u,

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPH PEUICHUN 3a/1a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IaHHBIX, HAIIEHHBIX OLINOOK,
BBISIBIICHHBIX TPYAHOCTEM;

OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa IIeIM W YCJIOBHSM, OOBSCHATH MPUYUHBEI
JTOCTHKCHHSI WJIM HEIOCTIDKCHHUS PEe3yJIbTaTOB JIEATEIBHOCTH, HAXOAWTh OIIMOKY, aBaTh
OILICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eTeJbHOCTD:

MIOHUMATh U MCIIOJIH30BaTh MMPEUMYIIIECTBA KOMaHTHOW W MHAUBHIyJIbHON paOOTHI MTPH
peleHny y4eOHBIX 3a/Jad, NPUHUMATh IIeJb COBMECTHOW JEATEIhHOCTH, IUIAHHPOBATH
OpraHu3alllI0 COBMECTHOM PabOThI, paclpeesaTh BUIbI padoT, TOTOBApUBATHCS, 00CYKIATh
MIPOIIECC U PEe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIHOJICH;



y4acTBOBATh B IPYNMOBBIX (hopMax paboThl (00CYkIeHUS, OOMEH MHEHUM, «MO3TOBBIC
IITYPMBD» ¥ WHBIC), BBITIOJIHATH CBOIO YacTh PaOOThI M KOOPAMHHUPOBATH CBOU JCHCTBHS C
APYTHUMH YJICHAaMH KOMAaHIbI, OIICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUN MPOIYKT IO
KpUTepusiM, CHOPMYITUPOBAHHBIM YIACTHUKAMU B3aUMOICUCTBHS.

INPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kiaacca oOygaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH MOHITHIMHU CTEPEOMETPUU TIPH PEIICHUU 33724 U
MIPOBEICHUH MAaTEMATHUYECKUX PACCYKICHUN;

e TPUMEHSITH AaKCUOMBI CTEPEOMETPUM W CIEJACTBUS W3 HUX TPH PEIICHUH
TCOMETPUICCKUX 3a]1aY;

e KJIaccCU(UIMPOBATH B3AUMHOE PACIIOJIOKEHUE MPSMBIX B TPOCTPAHCTBE, TIIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH MOHATHIMH, CBI3aHHBIMH C YIJIAMH B TIPOCTPAHCTBE: MEKITY
NPSIMBIMU B TIPOCTPAHCTBE, MK MPSIMON U TUIOCKOCTHIO;

« CBOOOJIHO ONIEPHUPOBATH MOHATUSIMH, CBSI3aHHBIMUA C MHOTOTPAaHHUKAMH;

« CBOOOJHO pAacIO3HABAaTh OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (TIpHU3Ma, MHpaMUa,
IPSIMOYTOJIbHBIN Tapasijiesienune, Kyo);

« KJaccu(pUIUPOBATH MHOTOTPAHHUKH, BRIOWPAs OCHOBAHHUS JIJisl KJlacCU(HUKaInu;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBA3AHHBIMH C CEYEHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITNOJHATH MapAIIETHHOE, IIEHTPATEHOE M OPTOTOHAJILHOE MPOSKTUPOBaHNE GUTYD HA
MJIOCKOCTh, BBITTOTHSITH H300pakeHus (PUTyp Ha TIIOCKOCTH;

e CTPOUTH CEYCHHS MHOTOTPAHHUKOB PA3IMYHBIMH METOJAMH, BHITIOJIHATH (BEIHOCHBIC)
MJIOCKUE YEPTEIKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYD: BU CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIONIAJMA IOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpU3Ma, IHpPaMHUIA),
TCOMETPUYCCKUX TEJI ¢ TPUMEHEHUEM (hopmyIT;

« CBOOOJHO OMNEPHUPOBATH TMOHATHUSIMHU: CUMMETpPHs B MPOCTPAHCTBE, IEHTP, OCh U
TUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYPHI;

« CBOOOJIHO OTIEPHPOBATH MOHATHUSAMHU, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPJWHATAM B
MPOCTPAHCTRBE;

 BBITNOJHATH JEHCTBUS HAJl BEKTOPAMU;

e pemaTrh 3a7a4d Ha JOKA3aTeIhCTBO MATEeMAaTHYECKHUX OTHOIICHUNW W HAXOXKICHHE
F€OMETPUYECKUX  BEJIMYMH, TPUMEHSS HM3BECTHBIE METOJbl TPU  PEHICHUU
MaTEeMaTUYECKHUX 33]1a4 TIOBBIIIIEHHOTO ¥ BHICOKOTO YPOBHS CIIOKHOCTH;

e TPHUMEHSTH MPOCTEUIINE MPOTPAMMHBIE CPEICTBA M DJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4;

e W3BIICKaTh,  MPeoOpa3OBBIBATH W  HHTEPIPETHPOBATH  WHMOpPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypaX, MPEJACTaBICHHYI0 Ha 4YepTekKax u
PUCYHKAX;



NPUMEHSTH MMOTYYEHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATh U AHAJIU3UPOBATH PEATIbHbBIE
CUTyalluM, TPUMEHSATh M3YyUYCHHbIE TOHATUS B TIPOLECCEe TMOUCKa pPEHICHUs
MaTeMaTU4YeCKu cHOpMYIUPOBAHHOMN MPOOIEMBI, MOJIECIUPOBATh PEAbHbIC CUTYaIlUU
Ha A3bIKE TE€OMETPUHU, HCCIEI0BATh MOCTPOECHHBIE MOJIEIU C HCIOJIb30BaHUEM
Tr€OMETPUYECKUX TOHSATUH W TEopeM, armaparta aiareOpbl, pemarh MPaKTHIeCKUe
3a/1a4d, CBSI3aHHBIE C HAXOKJICHUEM T€OMETPUUECKUX BEITUYUH;

UMETh MPEJICTABICHUS 00 OCHOBHBIX dTaNax Pa3BUTHS T€OMETPUH KaK COCTABHON YaCTH
byHIaMeHTa pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiaacca oOyyaromuics HayIuTCs:

CBOOOTHO ONIEPHPOBATH MOHATUSAMH, CBA3AHHBIMH C IMUIMHIPUICCKON, KOHMUECKOU U
chepuIeCKOi MOBEPXHOCTIIMHU, OOBSICHSATH CITOCOOBI TIOJyYCHHS;

OTIEPUPOBATH MOHATHSIMH, CBS3aHHBIMHU C TEJaMH BpAIlCHUsS: IMIJIUHAPOM, KOHYCOM,
chepoit u mapom;

pacrio3HaBaTh Teja BpalieHus ([MWIHHAP, KOHYC, chepa U map) U OOBICHITH CIIOCOOBI
MOJIyYSHUS TEJ BPAIIEHUS;

KJIaCCU(PHUIIMPOBATH B3aUMHOE PACTIOIOKEHUE C(HEephl U TITOCKOCTH;

BBIYHCIIATh BEIWYMHBI DJIIEMEHTOB MHOTOTPAHHMKOB WM TN BpalleHUs, 00bEMBI U
MJIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAIICHUS, TEOMETPHUECKUX TN C
pUMeHEHUEM (popMyI;

CBOOOJIHO OTMEPUPOBATH MOHATHUSMH, CBSI3aHHBIMU C KOMOWHAIMSAMU TEJI BpAIICHUS U
MHOTOT'PAaHHHKOB: MHOTOTPAHHHK, BIIMCAHHBIA B cPepy W OMUCAHHBIA OKOJO CQEpHI,
cdepa, BOUCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS,

BBIYHCIIATh COOTHOIICHHUS MEXTy IIOIMIAIIMHA TTOBEPXHOCTEH U 00BEMaMU 110 T00HBIX
Tem,

n300pakatb u3y4daemble (DUTYPHI, BBHITIOTHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3
PUCYHKOB MPOCTBIX O0BEMHBIX (GUTYP: BUI CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHUS
TEJ BpaICHHSI;

W3BJICKATh, VHTEPIPETUPOBATH 51 npeoOpa3oBLIBATH uH(dOpMaIUIO 0
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTYypaxX, MPEJCTaBICHHYI0 Ha 4YepTekax u
PUCYHKAX;

CBOOOJTHO ONEpUPOBATh MOHITHEM BEKTOP B IMMPOCTPAHCTBE;

BBITIOJIHATH OIEpaIluy HaJl BEKTOpPaMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHHEM B J€KAPTOBOM CUCTEME KOOPAUHAT;

pemaTh TeoMETpUYECKHE 3a7ayd Ha BBIUMCICHHE YTJIOB MEXKAY NPSIMbIMU H
IJIOCKOCTSIMM, BBIYMCJIIEHHUE PACCTOSIHUM OT TOYKM JO IUIOCKOCTH, B IIE€JIOM, Ha
MIPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;

CBOOO/THO OTIEPUPOBATH MOHSATUSIMU, CBI3AaHHBIMU C JIBUKEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JBUKCHUM;

BBHITIOJTHATh W300paK€HHWsST MHOTOTPAHHMKOB W TEJ BpAIllCHUS TPH MapajlieTbHOM
MEepEeHOCe, IIEHTPATbHON CUMMETPHUH, 3€PKAJIbHON CUMMETPHUHU, IPU MOBOPOTE BOKPYT
psIMOiA, MpeoOpa3oBaHus O100US;



CTPOUTH CEUECHUSI MHOTOTPAHHHUKOB M TEJI BPAIICHUS: CEUSHUS [IIHHAPA (TTapauieTIbHO
U MEPIICHINKYIISIPHO OCH), CEYEHUS KOHYyca (MapalijieibHbIC OCHOBAHHIO M TTPOXOIAIINE
Yyepes3 BepIIUHY), CEYCHUS 11apa;

HCIMOJIb30BaTh METOJIbI MOCTPOCHUS CEUCHMI: METOJ| CJICJOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

MIPUMCHATh TeOMeTprUuYeckrue (akThl JJII PEIICHHS CTEPEOMETPUUYCCKUX 3ajaad,
MPEIOIAraloIuX HECKOIbKO IIAroB PEIICHHUs], €CJIM YCIOBUSI IPUMEHEHUS 3a/1aHbl B
SIBHOU W HESBHOM (popme;

pemaTth 3a/Jlaud Ha JO0Ka3aTeIhCTBO MAaTEMaTHYECKUX OTHOIICHUN W HaXOXKJCHUE
r€OMETPUYECKUX BEJIMYUUH;

MIPUMEHSTH IPOTrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMBI IIPU
pelIeHNN CTePEOMETPUUYECKUX 3a]1ay;

NPUMEHSTh TIOJIydYEHHbIE 3HAHWS Ha TIPaKTHKE: CpPaBHUBATh, aHAIU3UPOBATh U
OIICHUBATh PeAIbHBIC CUTYyAIlUH, TPUMEHSITh U3YUCHHBIC IIOHITHS, TCOPEMbI, CBOMCTBA
B IIpoIlecCe IIOMCKAa PEIICHUS MaTeMaTH4YeCKh CQPOpMYJIUPOBAHHONW MPOOJIEMBI,
MO/JIEJIUPOBATh peajbHble CUTYyallMU Ha SI3bIKE T€OMETPHUH, UCCIEI0OBATh NOCTPOCHHBIC
MOJICIN C MCIIOJIb30BAHUEM T'€OMETPUYCCKUX TOHATHH M TEOpEeM, armapara ajreopsl,
peliaTh MPaKTUYECKUE 3a/1a4M, CBSI3aHHBIC C HAX0KIEHUEM NreOMETPUYECKUX BEJIMYMH;
MMETh IIPEJCTABICHHS 00 OCHOBHBIX ATallaXx pPa3BUTHS T€OMETPUH KaK COCTAaBHOM YaCcTH
byHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HanmeHoBaHWe pa3genos u Konu4yectBo yacos OnNeKTPOHHbIE
n/n TéM nporpaMme! Bcero| KoHTponbHble | MpakTudyeckue (undpposbie)
paboThl paboThl obpasoBaTtenbHble
pecypchl
1 |BBegeHwue B ctepeomeTputo | 23 1
2 |BsaumHoe pacrnonoxeHue 6 1
NPsIMbIX B MPOCTPaHCTBE
3 |MNapannenbHoCTb NPAMbIX U 8
NSIOCKOCTEN B NPOCTPaAHCTBE
4 |[lepneHOnKynApHOCTb 25
NPSMbIX U NAIOCKOCTEN B
npocTpaHcTBe
5 |Yrmnbl n pacctoaHus 16 1
6 |MHororpaHHuku 7 1
7 |Bektopbl B npoCcTpaHCTBE 12
8 |lMoBToOpeHwne, o60bLLEeHNE 1 5 2
cucTemaTusaumnsa 3HaHuM
OBLEE KONMMYECTBO YACOB | 102 6 0
Mo rNMPOrrPAMME
11 KJIACC
Ne HanmeHoBaHue KonunyectBo yacos OneKTpPOoHHbIE (LMGPOBLIE)
n/n pas3genos N Tem Bcero| KoHTponbHbie | Mpaktudeckue obpasoBaTtenbHble
nporpaMmbil paboTbl paboTbl pecypchbl
1 |AHanutudeckas 15 1
reomeTpus
2 |lNoBTOpeHue, 15 1
0600LeHne n
cucTemaTusauns 3HaHum
3 |O6bEM MHOrorpaHHuka 17 1
4 |Tena BpalweHus 24 1
5 |lnowaan noBepxHocTn u| 9 1
06BEMbI KPYrNbIX Ten
6 |OBwxeHus 5 1
7 |lNoBTOpeHue, 17 2
06006LeHne n
cucTemaTusauns 3HaHum
OBLEE KONMMYECTBO 102 8 0
YACOB IO NMPOrrAMME
11 KJIACC
Ne Tema ypoka KonunyecTtso yacos
n/n

Bcero| KoHTponbHble | NpakTndeckne
paboTbl paboTbl

B npocTtpaHcTee"

lMoBTOpeHne Tembl "KoopanHaTbl BeEKTOpa Ha ninockoctu n| 1

lMoBTOpeHne Tembl "CkanapHoe npovsseaeHune sektopos” | 1

lMoBTOpeHMe TeMbl "BbluncrieHne yrna mexagy BeKkropamu 1




Ne Tema ypoka KonunyecTtBo yacos
n/n Bcero| KoHTponbHble | MpakTuyeckue
paboThbl paboThl

B NpocTpaHcTBe"

4  |lloBTOpeHue TeMbl "YpaBHEHME NPSAMON, NPOXoasLLen 1
yepes aBe ToYKKN"

5 |YpaBHeHUe NnockoCcTu, HopMmarsb, ypaBHeHne nrnockoctu 8| 1
oTpeskax

6 |YpaBHeHWe NroCcKOCTU, HopMarb, ypaBHEHWE nfockocTn B| 1
oTpe3sKax

7 |BekTopHOe npousBeaeHue 1

8 |JluHenHble HepaBeHCTBA, NMHENHOEe NporpaMMmnpoBaHmne 1

9 |JluHenHble HepaBeHCTBA, NIMHENHOE NporpaMMmnpoBaHmne 1

10 |AHanuTudeckue MeToabl pacyé€Ta yrna mexay npsambimn B| 1
MHOrOrpaHHuKax

11 |AHanuTuyeckne MeTodbl pacyéTta yrna mexay 1
NSIOCKOCTAMU B MHOIOrpaHHuKax

12 |dopmyna pacCTOSiHUS OT TOYKM 0 NITOCKOCTU B 1
KoopAanHaTax

13 |HaxoxpgeHue paccTosiHui OT TOYKM 40 MNOCKOCTU B Kybe 1

14 |HaxoxgeHne paccToAHUM OT TOYKM 4O NSIOCKOCTU B 1
npasuibHON Nupamuae

15 |KoHTponbHas paboTa "AHanutunyeckas reometpua” 1 1

16 |CeuyeHnss MHOrorpaHHUKOB: CTaHAAPTHbIE MHOrOrPaHHMKN 1

17 |CeveHnsa MHOrorpaHHMKOB: MeTo[ CreaoB 1

18 |Ce4veHnsa MHOrorpaHHMKOB: CTaHOAPTHbIE MIOCKOCTMH, 1
nepeceyeHust NPsMbIX U NIIOCKOCTEN

19 |[MapannenbHble NpsAMble U NAIOCKOCTU: NapannenbHble 1
ceyeHuns

20 ([MapannenbHble NpsAMbIE U NIIOCKOCTU: PACYET OTHOWEHUN| 1

21 |MapannenbHble NpAMblE U NITOCKOCTU: YINbl MeXay 1
CKpeLLMBaoLLMMUCA NPAMbIMU

22 |TepnenauKynapHble NpsMble U NIOCKOCTU: CTaHAapPTHbIE 1
napbl NepneHauKynApHbIX NIOCKOCTEN N NPSAMBIX,
CYMMETPUN MHOTOrPaHHNKOB

23 |[lepneHanKynsapHble NpsiMble U MIOCKOCTU: Teopema O 1
Tpex nepneHaukynspax

24 |lNepnenOuKynapHble NpAMbIE U MAOCKOCTU: BblYUCIIEHNUSA 1
OJIMH B MHOTOrpaHHuKax

25 |(l[loBTOpeHMe: nnowanm MHOroyrofnibHMKOB, OPMYIbl 4SS 1
nnowaaen, coobpaxxeHus nogobus

26 |lMNoBTOpeHue: nrowaan MHOroyrofibHMKOB, POPMYyIbl AN 1
nnowaaen, coobpaxeHus nogobus

27 |([loBTOpeHue: nnowangm MHOroyrofnibHMKOB, QOPMYIbl 4SS 1
nrowagen, coobpaxeHus nogobus

28 |lMnowaan cevyeHnn MHOrorpaHHUKOB: NnoLwaamn 1

NOBEPXHOCTEN, pa3pe3aHunsi Ha YacTn, coobpakeHus
nopobusa




Ne Tema ypoka KonunyecTtBo yacos
n/n Bcero| KoHTponbHble | MpakTuyeckue
paboThbl paboThl

29 (lnowagn ceYeHnr MHOrorpaHHMKOB: Nnowaau 1
NOBEPXHOCTEN, pa3pe3aHunsi Ha YacTn, coobparkeHus
nonobusa

30 [KoHTponbHasa paboTta "lMloBTOpEHME: MHOrOrpaHHUKN, 1 1
CeYeHUss MHororpaHHuKoB"

31 |O6bém Tena. O6beM npsimoyronbHoro napannenenunegal 1

32 |B3apauym 06 yasoeHun kyba, o kBagpaType Kyba; o 1
TpUcCeKummM yrna

33 |CrtepeomeTpuyeckune 3agadn, CBA3aHHbIe C OObEMOM 1
NPSAMOYrofibHOro napannenenuneaa

34 |lNpuknagHble 3agayvn, CBSA3aHHbIE C BbIYUCIIEHMEM 1
0b6bEMa NpAMOYrofibHOro napannenenunega

35 |O6bEM npsAMOn NpU3MBbI 1

36 |CTtepeomeTpunyeckme 3agadn, CBs3aHHbIE C BblMMCNeHnemM| 1
00BLEMOB NPAMON NMPU3MBbI

37 |lMpuknagHble 3agayn, cBA3aHHbIE C OO bEMOM NPSMON 1
npu3mMb

38 |BbluncneHne o6bLEMOB TEMN C NOMOLLIbIO ONpPeaenEHHOro 1
nHTerpana. O6bLEM HAKNOHHOW NPU3MbI

39 [BbluncneHne o6BEMOB TeN C MOMOLLIO ONpeaesiEHHOro 1
nHTerpana. O6LEM nnpammabl

40 |dopmyna o6bEMa nnpammabl. OTHOWEHME 006 bEMOB 1
nupamug, ¢ obLwmMm yrrom

41 |®opmyna o6bEMa nnupamuabl. OTHoWeEHne o6bemoB 1
nupamug, ¢ obLmm yrrom

42 |CTtepeomeTpudeckue 3agaym, CBA3aHHble C 00 bEMaMm 1
HaKMOHHOMW NPU3Mb

43 |CTtepeomeTpuyeckue 3agaym, cBA3aHHble ¢ 00 bEMamMum 1
nupammapl

44 |TpwuknagHble 3agayn no Teme "O6bLEMBbI TeN", CBA3aHHbIE 1
C 06BEMOM HaKNOHHOW NPU3MbI

45 |MNpuknagHble 3agayn no Teme "O6bEMBI TEN", CBA3aHHbIE 1
C 06BEMOM Nupammapl

46 |[MpumeHeHne 06BEMOB. BblumMcrneHne paccTosiHus 4o 1
NIIOCKOCTH

47 |KoHTponbHas paboTa "O6bEM MHOrorpaHHuka" 1 1

48 |UnnuHgpuyeckasi noBepxHOCTb, 0bpasytoLne 1
LUUIMHOPUYECKON NOBEPXHOCTU

49 |Uunnnngp. MNMpamon kpyroson umnuHap. Nnowaab 1
NOBEPXHOCTU LMNnHApa

50 |KoHunyeckas noBepxHOCTb, 06pasyroLLne KOHUYECKOM 1
nosepxHocTU. KoHyc

51 |CeueHune KOHyca NNOCKOCTbIO, NapanenbHOM NIOCKOCTH 1
OCHOBaHus

52 |YceuéHHbI koHyc. M30bpaxeHne KOHYCOB 1 YCEeYEHHbIX 1

KOHyCOB




Ne Tema ypoka KonunyecTtBo yacos
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53 |Mnowaab 60KOBOM NOBEPXHOCTU M MOSTHON NOBEPXHOCTH 1
KOHyca

54 |lMnowanb 6OKOBOW NOBEPXHOCTU M MOSIHON NOBEPXHOCTH 1
KOHyca

55 |CrtepeomeTpuyeckne 3agaym Ha goKasaTesribCTBO U 1
BblYMCIIEHME, MOCTPOEHMEM CEYEHUIN UMNUHAPA, KOHYCca

56 |CTtepeomeTpuyeckme 3agayun Ha 4OKa3aTenbCTBO U 1
BblYMCIEHME, NOCTPOEHNEM CEYEHUN LUNMHAPA, KOHYCca

57 |lNpuknagHble 3agayun, cBsi3aHHble C LNITMHOPOM 1

58 |([MpuknagHble 3agayn, CBA3aHHbIE C LMNUHAPOM 1

59 |Cdpepa u wap 1

60 |(l[lepeceyeHune cepbl 1 Wapa ¢ NIocKocTbio. KacaHne 1
lapa n cdepbl NIOCKOCTLI0. Bng n nsobpaxeHune wapa

61 |[[lepeceyeHune cepsbl 1 Wapa ¢ NockocTbto. KacaHne 1
Lwapa un cgepbl NIOCKOCTLI0. Bna n nsobpaxeHue wapa

62 |YpaBHeHue cdepsbl. MNnowagb cepbl U €€ YacTten 1

63 |CummeTpusa cepbl 1 Wapa 1

64 |CtepeomeTpuyeckmne 3agaym Ha AoKasaTenbCTBO U 1
BblYMCIIEHME, CBA3AHHbIE CO COEPOM U LLAPOM,

NOCTPOEHNEM UX CEYEHUI MIOCKOCTLIO

65 |CTepeomeTpuyeckne 3agaym Ha goKasaTesribCTBO U 1
BblYMCIIEHME, CBA3AHHbIE CO COEPOM U LLAPOM,

NOCTPOEHNEM UX CEYEHUI MIOCKOCThLIO

66 |([MpuknagHble 3agadn, CBA3aHHbIE CO Chepon 1 Lapom 1

67 |[NoBTOpEHME: OKPYKHOCTb Ha NSTIOCKOCTU, BbIYUCIIEHNS B 1
OKPY>XHOCTUW, CTaHA4apTHbIe Nogobus

68 |PasnnyHblie koMBUHaLMK TeN BpaLLEHUs 1 1
MHOrorpaHHMKOB

69 |[3agaum no Teme "Tena n NOBEPXHOCTM BpalleHns" 1

70 |3agauym no Teme "Tena n NnOBEpPXHOCTU BpaLLeHus" 1

71 |KoHTponbHas paboTa "Tena n noBepxXHOCTM BpaLLeHus" 1 1

72 |O6BEM yunuHgpa. Teopema 06 06 LEME NpAMOro 1
uunmHapa

73 |BbluncneHne o6bEMOB TEN C NOMOLLIbIO ONpeaenéHHOro 1
nHTerpana. O6bLEM KoHyca

74 |lMnowanm 60KOBOW 1 NONHON NOBEPXHOCTU KOHYCa 1

75 |CtepeomeTpunyeckme 3agadn, CBsA3aHHbIE C BbluMCNeHnem| 1
00BEMOB UUNIMHApPA, KOHyca

76 |lNpuknagHble 3agayvn no teme "O6BEMBI M Nnowaan 1
nosepxHocten ten"

77 |O6BbEM Wapa un wapoBoro cekrtopa. Teopema 06 06bEme 1
wapa. MNMnowanb chepbl. CTepeomeTpuyeckme 3agayn,
CBsI3aHHbIE C BblYMCNEHMEM 0OBEMOB LIapa, LWapoBOro
CEermMeHTa 1 LLapoBOro cekrtopa

78 |MNpuknagHble 3agayvn no teme "O6bEMBI Ten", cBsA3aHHbIE 1




Ne Tema ypoka KonunyecTtBo yacos
n/n Bcero| KoHTponbHble | MpakTuyeckue
paboThbl paboThl
¢ 06bEéMoMm wapa 1 nnowanbio cgepbl. COOTHOLEHMWS
Mexay nnoLwagsamMm NnoBepxXHOCTEN N 06BbEMaMK
NnoAoOHbIX Ten
79 |lMopo6GHble Tena B npocTpaHcTBe. MIameHeHne o6beEma 1
npu nogobumn. CtepeomeTpuyeckmne 3agayu, CBsi3aHHbIE C
BblYMCINEHMEM OOBHLEMOB TeN U NNoWwaaen NOBEPXHOCTEN
80 |KoHTponbHasg paboTta "lNnowaan noBepxXHOCTN N OO BLEMBI 1 1
Kpyrnbix Ten"
81 |[OBwmxeHna npoctpaHcTBa. OTOOpaxeHus. [BMKEHNS K 1
paBeHcTBO ouryp. ObLume cBoncTBa ABMKEHUN
82 |Buabl aBwxeHW: napannenbHbii NepeHoc, LeHTpansHas 1
CUMMETPUS, 3epKanbHas CUMMETPUS, MOBOPOT BOKPYT
npsMon
83 |lMpeobpasosaHus nogobus. MNMpamas n cpepa dnnepa 1
84 |([eomeTpuyeckme 3agavn Ha NPUMEHEHNE ABUKEHNS 1
85 |KoHTponbHas paboTa "BekTopbl B npocTpaHcTee" 1 1
86 |O6o6uwatowee nosTopeHme 11 NOHATUIA N METOAOB Kypca 1
reomeTpun 10—11 knaccos, cMctemaTmsaumsi 3HaHUN:
"NapannenbHOCTb NPAMbIX U MNNIOCKOCTEN B
npocTpaHcTee"
87 |O6ob6uwatowiee nosTopeHne 11 NOHATUIN N METOLOB Kypca 1
reomeTpun 10—11 knaccos, cMctemaTmsaumst 3HaHUN:
"BeKTopbl B NnpocTpaHcTee"
88 |O6obuwatowee nosTopeHre 11 NOHATUIA N METOA0B Kypca 1
reomeTtpun 10—11 knaccos, cMctemaTmsaumst 3HaHUN:
"BeKTopbl B NpocTpaHcTee"
89 |O6obwatowee nosTopeHre 11 NOHATUIA N METOA0B Kypca 1
reomeTtpun 10—11 knaccos, cMctemaTmsaumst 3HaHUN:
"O6bem MHOrorpaHHuka"
90 |O6ob6uwatowee nosTopeHre 11 NOHATUIA N METOA0B Kypca 1
reomeTpun 10—11 knaccos, cMctemaTmsaumsi 3HaHUN:
"O6beM MHoOrorpaHHuka"
91 |O6o6uwatowee nosTopeHre 11 NOHATUIA N METOA0B Kypca 1
reomeTpun 10—11 knaccos, cMctemaTmsaumsi 3HaHUN:
"lMnowaan noBepxHOCTN N 06 BEMBI KpyrnbIX Ten"
92 |O6o6uwatowee nosTopeHre 11 NOHATUIA N METOA0B Kypca 1
reomeTpun 10—11 knaccos, cMctemaTmsaumsi 3HaHUN:
"lMnowaan NoBepxHOCTN N 06BLEMBI KpyrNbiX Ten"
93 |UToroBasa koHTponbHasa paboTa 1 1
94 |UtoroBasa kOHTponbHasa paboTa 1 1
95 |lMoBTOpeHne, 0606LLEHNE N cMCTEMATU3AUMNSA 3HAHWI 1
96 |/cTopus pasBuUTUS CTEPEOMETPUM KaK HAYKU N €€ POnb B 1
pPa3BUTUN COBPEMEHHbLIX MHXEHEPHbIX N KOMMNbIOTEPHbIX
TEXHONornm
97 |Uctopus passBuTus CTepeoMeTpun Kak Haykm n eé porb B 1

Pa3sBUTUN COBPEMEHHbLIX UHXEHEPHbIX N KOMMNbIOTEPHbIX
TeXHonornm




Ne Tema ypoka KonunyecTtBo yacos
n/n Bcero| KoHTponbHble | MpakTuyeckue
paboThbl paboThl
98 |UcTopus passBuTUs CTepeoMEeTPUnN Kak Haykn n e€ porb B 1
pasBUTUM COBPEMEHHbIX MHXEHEPHbIX N KOMMNBbIOTEPHbIX
TEXHOSI0rmm
99 |UcTopus pasBuTUS CTEpEOMETPUN KaK HayKn 1 e€ porb B 1
pasBUTUM COBPEMEHHbIX MHXEHEPHbIX U KOMMNbIOTEPHbIX
TEXHOSormm
100 |cTtopuns pasBuUTUS CTEPEOMETPUN KaK Hayku U e€ ponb B 1
pasBUTUM COBPEMEHHbIX MHXEHEPHbIX U KOMMNbIOTEPHbIX
TEXHOSormm
101 |cTtopuns pasBuUTUS CTEPEOMETPUN KaK HayKu U €€ ponb B 1
pasBUTUM COBPEMEHHbBIX MHXEHEPHbIX N KOMMNbIOTEPHbIX
TEXHOSormm
102 |icTtopuns pasBuTUSA CTEPEOMETPUN KaK HayKn U €€ ponb B 1
pasBUTUM COBPEMEHHbIX MHXEHEPHbIX N KOMMNbIOTEPHbIX
TexXHONorum
OBLLEE KOJIMYECTBO YACOB MO NMPOrPAMME 102 8 0







