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HOACHUTEJBHASA 3AIIMCKA

['eomeTpus sBiseTCs OAHMM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro OOIIEro
o0pa3oBaHMsl, TaK KaK OOECIEYMBAET BO3MOXKHOCTb W3Y4YEHUS JUCLUIUIMH E€CTECTBEHHO-
HAay4YHOM HANpaBJICHHOCTU M MPEAMETOB T'yMaHUTapHOro Hukia. IIockosibKy jormueckoe
MBILLUIEHHE, (OPMUPYEMOE TIPU U3YUYEHUU OO0YYaIOUIUMUCS MOHATHUIHBIX OCHOB T€OMETPUH,
IOpU JI0Ka3aTEeJIbCTBE TEOPEM M IOCTPOCHUU IIEMOYKM JIOTUYECKUX YTBEPKICHUN IpU
pEIIEHNHM TEOMETPUYECKUX 3a/lad, YMEHUE BBIABUIATb U OINPOBEPraTh THUIIOTE3bI
HEIMOCPEJICTBEHHO HCIOJB3YIOTCS NpPH PEIICHUH 3aad4 E€CTECTBEHHO-HAyYHOIO LHKJIA, B
YaCTHOCTH (PU3UUECKHX 3a]ad.

Ilenb ocBOeHUs MporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriiy0JéHHOM YPOBHE —
pa3BUTHE MHAMBHUIYAIBHBIX CHOCOOHOCTEM OOYYarOIIMXCS NMPU MU3yUYEHUU FEOMETPUH, Kak
COCTaBJISIIOLIEH MpeAMeTHOW obnacTh «MaTtemaTuka U MH(pOpMaTUKa» yepe3 obecredeHue
BO3MOKHOCTH TPUOOPETEHUS U UCIIOJIB30BAHUS 00Jiee MTyOOKHUX F€OMETPUUYECKUX 3HAHUI U
NEUCTBUM,  CHEeUU(PHUYHBIX  TEOMETPHUM, M  HEOOXOJMMBIX  JJII  YCIEUIHOTrO
npo(heccuoHaNIbHOr0 00pa30BaHNs, CBA3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMaTHKU.

[IpuoputeTHbIMM  3ajadyaMM  Kypca TE€OMETpUM Ha  YIUIyOJEHHOM  YpOBHE,
PACHIMPSIONIMMHI U YCUIUMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacHIMpeHHe TMPEACTABICHUS O TE€OMETPUM Kak 4YacTH MHPOBOM KYyJIbTYpbl U
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O Ba)KHEHIINX
MaTe€MaTHYECKNX MOJEIAX, MO3BOJIAIOIIMX ONMChIBAaTh M H3y4yaTb pA3HbIE SIBICHUS
OKPYXAaIOIIEr0 MHpa, 3HAHWE MOHATHUMHOrO ammapara mno pasjaeny «CrepeoMeTpusi»
y4eOHOTO Kypca reOMETPHH;

(opMupoBaHHE YMEHHS BIAJAETh OCHOBHBIMH MOHSATUSIMH O MPOCTPAHCTBEHHBIX
¢durypax 1 uX OCHOBHbIMH CBOICTBaMH, 3HaHHE T€OpEM, GOPMYJ U YMEHHUE UX IPUMEHSATH,
YMEHUS JJOKA3bIBATh TEOPEMbBI U HAXOJIUTh HECTAHAAPTHHIE CIOCOOBI PEIICHUS 3a/1aY;

(dopMHpOBaHHME YMEHMs paclo3HaBaThb Ha uyepTekax, MOJEISAX U B pEaJbHOM MHpPE
MHOTOIPAHHMKH U TeJla BPALIEHUs, KOHCTPYUPOBAaTh T€OMETPUUECKNE MOJEIIN;

(opMupoBaHHE  TOHMMAHUS  BO3MOXKHOCTH  AKCHOMAaTHMYECKOTO  MOCTPOEHUS
MaTeMaTHYECKUX TeOpUid, POpMUpPOBAHUE MOHUMAHUS POJIU aKCHOMATUKHU MPU MPOBEACHUN
pacCyXICHUN;

dbopMHpOBaHHE YMEHHUS BIIaJIETh METOJAAMH J0KAa3aTeIbCTB U aJTOPUTMOB pEIICHUS,
YMEHUS UX IMPUMEHATH, IPOBOJIUTH JOKA3aTEIbHBIE PACCYKIEHUS B XOJE PpEIIEHUs
CTEpPEOMETPUYECKUX 3a7ad U 33Jad C MPAKTHUYECKUM COJep)KaHueM, (OopMUpOBaHUE
MPEACTABICHUS] O HEOOXOJIMMOCTH JI0KA3aTEeNbCTB MPU OOOCHOBAHMU MATEMATUYECKUX
YTBEP>KJICHUM U POJIM aKCMOMATUKH B TIPOBEJICHUN JEAYKTUBHBIX PACCYKICHUM;

pPa3BUTHE W COBEPIIECHCTBOBAHWE HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyJaromuxcsi, MO3HABaTEIbHOM aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUN, KPUTUIHOCTHU
MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPUH;

(opMupoBaHrue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHOW I'€OMETPUU: YMEHHUS
pacrno3HaBaTh NPOSBICHUS I€OMETPUUECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B



peaNbHBIX JKU3HEHHBIX CHUTYAIlMsAX W TPH M3YYCHUH JPYTUX Y4EOHBIX MPEIMETOB,
IIPOSIBJICHHSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIHMPOBAHMS PEAIBHBIX CHTYaLHM,
UCCIIENOBAaHUS IOCTPOCHHBIX MOJIEJIEN, HHTEPIPETALIMU TTOIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIep)KaTeIbHBIMU JMHUSAMU ydyeOHoro kypca «['eomerpus» B 10-11
Kiaccax SBIAIOTCA: «lIpsMble M IIIOCKOCTH B MpOCTpaHCTBE», « MHOrorpanHukm», «Tema
BpauleHus», «BEKTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «JBH>KEHHS B IPOCTPAHCTBE.

CdopmynupoBannoe Bo ®I'OC COO tpeboBaHUE «YMEThb ONEPUPOBATH MOHATUSIMI,
peJieBaHTHBIMHU T€OMETPUU Ha yriyosa€HHOM ypoBHE oOydenus B 10—11 kiaccax, oTHOCUTCS
KO BCEM COJEp>KaTeIbHBIM JUHUSAM Y4eOHOTO Kypca, a (JOpMHUPOBAHUE JIOTUUECKUX YMEHUN
pacmpezieniieTcss He TOJBKO IO COJAEpXKATeNbHbIM JUHHUSIM, HO W TO ToAaM OOydYeHHs.
Conepxxanne 0Opa30BaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pE3yJIbTaTaM OCBOCHHS
@denepanbHOil  paboued  mporpaMmbl,  paclpeAesi€HHbIM 10  rojaM  OOy4YeHHs,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBLHBIM BOIIPOCAM
oOyyaronyecss 0O0palalich HEOAHOKPATHO. OTO IMO3BOJIAET OPraHU30BaTh OBJAJCHUE
F€OMETPUYECKUMH TIOHSATHUSIMM M HAaBbIKAMHU IIOCIEJOBATEIIbHO M IOCTYINATEIbHO, C
cOOJII0/IEHUEM TIPUHIIUIA PEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO0 CUCTEMY
reOMETPUUYECKUX NPEJICTaBICHUNA O0O0ydJarommxcs, paciupsiss U yriayonsas e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSA3U.

[lepexoa K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3faTth ycinoBus s auddepeHunanuu o0ydeHus, MOCTPOCHUS WHIAWUBUIYATbHBIX
oOpa3oBaTeNbHBIX MpOTrpamMM, o0OecreuuTh YrayOJnEHHOE M3yYyeHUE TEOMETPUM Kak
COCTaBJISItOIIEH yueOHOoro npeamera «MaremaTukay;

HOJATOTOBUTH O0YYAIOIIMXCS K MPOJOJKEHUIO U3yUEHUsI MaTEMATHKHU C Y4ETOM BbIOOpa
Oynymeit  mpodeccun,  oOecrneunBas  MPEEMCTBEHHOCTh  MEXIy  OOUM |
npodeCCUOHATIBHBIM 00pa30BaHUEM.

Ha usyuenue yuebHoro kypca «I'eomerpusi» Ha yriyOn€HHOM ypoBHE oTBOAMTCS 204
yaca: B 10 kimacce — 102 yaca (3 gaca B Hezento), B 11 kiacce — 102 gaca (3 yaca B HEJeINo).



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TNOHATHS CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[lonsiTie 00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHH: AKCHUOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJlICIIbHbIC
U CKpeluBaromuyecs mnpsmMbsle. [IpusHaku ckpemuBaromuxcss npsAMbIX. llapamienbHOCTS
OPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: NapajuIelIbHbIE INPSMBIE B IPOCTPAHCTBE,
[IapaJUIeIBHOCTh TPEX MPSAMBIX, MAPAJUIEIBHOCTh NMPSAMOW M IIOCKOCTU. [lapamiensHoe n
LEHTpaJIbHOE MPOEKTUPOBaHUE, N300pakeHne Guryp. OCHOBHBIE CBOMCTBA MapalIEIbHOTO
npoektupoBaHus. M3oOpaxenue ¢uryp B HapauieIbHOW MOpPOEKUUU. YTIIBI €
COHAIIPABJICHHBIMU CTOPOHAMU, Yroa MEXAY NpsAMBIMU B IpocTpaHcTBe. llapamienbHOCTD
IUIOCKOCTEH:  IapajulesIbHBlE  IUIOCKOCTH, CBOWCTBA  IAPAJUICIBHBIX  IUIOCKOCTEM.
[Ipocreiiline MPOCTPAHCTBEHHbIE (UIYpbl HA IUIOCKOCTU: TETpa’lp, MNapajuIeNICuIe],
MMOCTPOCHHUE CEYEHHUI.

IleprieHIUKYJISIPHOCTh HPSAMOW UM IUIOCKOCTH: IIEPIICHAMKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MPsMBbIE NapajuIeIbHbIE W NEPHEHAUKYISPHbIE K INIOCKOCTH, IPU3HAK
MIEPIICHIUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOW NEPHEHIUKYISIPHON
I0CKOCTH. OPTOroHaNBHOE MPOEKTHUPOBaHUE. [IepreHINKYISp U HAKIOHHBIE: PACCTOSHUE
OT TOYKHM JI0 IUIOCKOCTH, PACCTOSHHE OT MPSAMOW JO IJIOCKOCTH, MPOEKUUs (Urypbl Ha
IJIOCKOCTh. [IepneHauKyIsApHOCTh IUJIOCKOCTEH: IPU3HAK MEPHEHAUKYIAPHOCTH ABYX
IIocKocTer. TeopeMa o TPEX MEepHEHINKYJIIIpax.

Yrael B IPOCTPAHCTBE: YroJ MEXAY MNPAMOM M IUIOCKOCTBIO, JBYTPAHHBIA YIOJI,
JMHEWHBIA Yroa JBYI'PAHHOTO yria. TpéXrpaHHbli M MHOrorpaHsble yribl. CBOWCTBa
IUIOCKUX YIJOB MHOrorpasHoro yria. CBolcTBa IUIOCKMX W JABYTPaHHBIX YIVIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buabl MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpasHHuka. lIpusma: n-yrosbHas npusma,
npsiMasi ¥ HaKJIOHHAasg MPU3MbI, OOKOBasi M MOJHAs MOBEPXHOCTh Npu3Mebl. [lapamienenunes,
MPAMOYTOJIbHBIM Tapajuleenune]; U ero cBoucrBa. Kparwaiiine myTd Ha IOBEPXHOCTH
MHOTOrpaHHHKa. Teopema Dunepa. [IpoctpancrBennas teopema Iludaropa. [Tupamuma: n-
yrojbHasi NMUpaMujia, NMpaBUibHAasg U yced€HHas nupamuasl. CBolicTBa pédep U OOKOBBIX
rpaHedl MpaBWIbHOW nupamuibl. [IpaBuiabHbIE MHOTOIpaHHUKH: NpaBUJIbHAS NpU3Ma M
MpaBuJIbHAs MUPAMKJIA, PABUIIbHASI TPEYTOJIbHASI TUpaMUa U MPABUIBHBIA TETPAdIp, KyO.
IIpencrasiienue o MpaBUIIbLHBIX MHOTOTPAHHUKAX: OKTA3IP, AOAEKAdAP U UKOCAMP.

Boruncnenue 37€MEHTOB MHOTOTPaHHHMKOB: pE&Opa, auaroHanu, yriasl. [lnomans
OOKOBOIl TOBEPXHOCTH M IOJHOM NOBEPXHOCTU HPSAMOM NPU3MBI, IUIONIA/b OCHOBAHWUH,
TeopeMa O OOKOBOH MOBEPXHOCTU NpsiMOM mpu3Mmbl. [lnomanas OOKOBOWM NOBEPXHOCTH U
ITIOBEPXHOCTH ITPAaBWJIBHOW NMUPAMUIBI, TEOPEMA O IUIOIIAAN YCEUEHHON TMPAMU/IBI.



CummeTpust B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU NPABUIBHBIX MHOTOI'PAHHUKOB.
CuMmmeTpuss B NPaBWIBHOM MHOIOTPAHHUKE: CHUMMETpUs MHapaulesieNuIela, CUMMETPHUS
PaBUIBHBIX IIPU3M, CAMMETPHS IIPABWIBHON ITUPaMUJIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B MPOCTPAHCTBE, HYJEBOM BEKTOp, JJIMHA HEHYJIEBOIO BEKTOpA,
BEKTOpbI KOJUIMHEAPHBIE, COHAIIPABJICHHbIE M IMPOTHUBONOJIOKHO HANpPAaBICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOPOB. [[eHCTBHSI C BEKTOpPAMM: CIIOKEHHE M BBIUMTAHHE BEKTOPOB, CyMMa
HECKOJIbKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4uciio. CBONMCTBA CIOKEHHS BEKTOPOB.
CBoiicTBa yMHOXKEHHUsI BEKTOpa Ha 4Mcio. lloHsTHe koMmIaHapHble BEeKTOpbI. lIpu3Hak
KOMIUTAHAPHOCTU TpEX BeKTOpoB. lIpaBmio mapamnenenunena. Teopema O pasnoKeHUH
BEKTOpa MO TpEM HEKOMIUIaHApHBIM BekTopaM. [IpsMoyronbHas cucTeMa KOOpAWHAT B
npoctpaHcTBe. KoopanHatel BekTopa. CBsa3b  MeXAYy KOOpPAMHATAMM BEKTOpa U
KOOPJIMHATaMH TOYEK. YTOJI MEXKIy BeKTOpamMu. CKaIIpHOE MPOU3BEIEHUE BEKTOPOB.

11 KITACC

TeJsia BpaimeHus

[TonsiTUs: UMIUHApPUYECKAs] MOBEPXHOCTh, KOHMYECKAas MOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, 00pa3yrolre noBepxHocTeil. Tena BpalieHus: MWIMHJIP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. BzauMHoe pacnonoxxenue cpepbl U MIIOCKOCTH, KacaTelbHas MIIOCKOCTh
K chepe. M3o0paxkeHnue Ten BpallleHUs HA IUIOCKOCTH. Pa3BépTka IuiMHApa W KOHYcA.
CummeTtpus cdepsl U mapa.

O06bEéMm. OcHoBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00BEME MPSAMOYTOIHHOTO
napasuiesnenuneaa u cieacteus u3 He€. O0BEM NpsIMOl ¥ HAKJIOHHOM MPHU3MBI, ITUIHHIPA,
nupamuzbl ¥ KoHyca. O0bEM 1apa v IapoBOro CErMEHTA.

KomOuHanuu Tenm BpalieHHss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B IWJIMHID,
omucaHHas okoJjo mumHapa. [lepeceuenue cepol u mapa ¢ wiockocthio. Kacanue mapa u
cheppl MIOCKOCThIO. [lOHSTHE MHOrorpaHHuMKa, OINHMCAHHOIO OKOJO cdepsl, cdepsl,
BIMCAHHOW B MHOTOTPAHHUK WJIM TEJIO BpaIllCHUSI.

[Tnomaae MOBEPXHOCTH IMJIMHIIPA, KOHYCA, Tuiomaask chepsl u e€ yactel. [lomobue B
npocTpadcTBe. OTHomeHne OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH MOMAOOHBIX (uryp.
[IpeoOpa3oBanue nogoOusi, romoteTus. Pemenne 3amad Ha MIOCKOCTU C HCIOJIb30BAHUEM
CTEPEOMETPUUECKUX METO/IOB.

[locTpoeHue cedyeHHI MHOTOIPAHHUKOB M TEJ BpAILEHHUSA: CEYEHHUS IMIMHJIpa
(mapajuienbHO W TEPHEHJUKYJISIPHO OCH), C€YEHHUs KOHyca (MapajijiebHble OCHOBAHUIO U
IIPOXOJISIIINE YEPE3 BEPIIMHY), CEUEHHUSI 11apa, METObI IOCTPOCHUS CEUEHNI: METOJ] CJIEIOB,
METO/i BHYTPEHHETO MPOESKTUPOBAHMSI, METO/] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bekropbl B mpoctpanctBe. Omepanuy HajJ BEKTOpaMHU. BEKTOpHOE YMHOXXEHHE
BeKTOpoB. CBOHCTBa BEKTOPHOTO YMHOXEHHs. [IpsimoyronbHas cucremMa KOOpAWHAT B
npoctpanctBe. Koopaunatel BekTOpa. Pasmoskenue BekTopa mo 6asucy. KoopaunartHo-
BEKTOPHBIA METOJI IPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

JABUKEeHMS B IPOCTPAHCTBE



JIBmxenuss mpoctpanctBa. Orobpaxenus. [/[BmwkeHus u paBeHCTBO ¢uryp. OOmme
CBONMCTBA JABWMKCHHU. BUIpl IBMXKEHUN: MapauIebHBIN NEPEHOC, LIEHTPAJIbHAS CUMMETPHSI,
3epKajibHas CUMMETpUs, TOBOPOT BOKpYr mpsimoi. IIpeoOpaszoBanus momodbus. Ilpsmas u
cdepa Diinepa.



IHNIAHUPYEMBIE PE3VYJBTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBI YPOBEHb) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIIUTAHME:

c(OPMUPOBAHHOCTh TPAXKAAHCKONW TMO3UIUU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOr0 OOUIECTBA, PEICTABIEHUE O MATEMATHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHMSI PA3JIMYHBIX CTPYKTYp, SBJICHUH, NPOLEAYyp TPakJaHCKOro OOIIecTBa
(BBIOOpBI, ONPOCHI U APYTO€), YMEHUE B3aUMOAECHCTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B
COOTBETCTBHUH C UX PYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMUPOBAHHOCTh POCCUMCKOMN I'PaXk1aHCKON UAEHTUYHOCTH, YBAKEHUS K IPOILIOMY
M HACTOSLIEMY POCCHUMCKONM MATEMAaTHKH, LIEHHOCTHOE OTHOIICHHE K JOCTHIKECHHSIM
POCCUICKMX MAaTE€MaTUKOB M POCCHMCKOM MAaTEMaTUYECKOM LIKOJbI, UCIOJIb30BAHHE ITHX
JOCTHKEHUW B IPYTUX HAYKaX, TEXHOJOTHUAX, CPepax SKOHOMUKU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HAaHUE JYXOBHBIX IIEHHOCTEH pOCCHICKOro Hapoja, CcHOopMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUSA, JSTUYECKOTO IIOBEJIEHHUs, CBS3aHHOIO C IPAKTHYECKUM
MIPUMEHEHUEM JOCTHKEHUM HayKH U JeATEIbHOCThIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIAJa B
MOCTPOEHUE YCTOMYUBOTO OYIYILIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE  OTHOIIEHHE K MHpY, BKIIOYas OCTETUKY  MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlay, pEIICHUN, pPACCYXKICHUN, BOCIHPUUMYUBOCTH K
MaTEeMaTUYECKUM acleKTaM Pa3INvHbIX BUJOB HCKYCCTBA;

5) pusuyeckoe BocnMTaHKE:

c(OPMUPOBAHHOCTh YMEHHS MPUMEHATh MaTeMaTHYECKHE 3HAHUS B MHTEpecax
3I0pOBOro M 0€30MacHOro odpasa >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO
(3mopoBoe mnHTaHME, COaJaHCUPOBAHHBIM PEXUM 3aHATUH U OTHBIXA, peryJsipHas
¢u3nueckass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE IMPHU 3AHITHUSX CIOPTUBHO-
0370POBUTEIBHON IE€ATETbHOCTBIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TpYyHdy, OCO3HAaHHE IIEHHOCTH TPYAOIIOOUs, WHTEpPEC K pPa3INYHBIM
chepam 1npodecCHOHANBHONW  JIESITEIbHOCTH, CBSI3aHHBIM € MaTeMaTUKOW u e
MPWIOKEHUSIMA, YMEHHE COBEpIIATh OCO3HAHHBIM BbIOOp Oyayuied mnpodeccun U
peann30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIaHbl, TOTOBHOCTh U CIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO Ha MPOTSHKEHUHM BCEH KHU3HWU,
TOTOBHOCTh K AKTHMBHOMY YYacTHUIO B PELIEHUM NPAKTUYECKUX 3a7a4 MaTeMaTH4eCKON
HaIIPaBJICHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:



c(hOPMHUPOBAHHOCTh JIKOJOTUYECKON KYJIbTYphl, TOHHMMAaHHWE BIUSHUS COIUAILHO-
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOJHONW M COLIMAIBHOM CpeJlibl, OCO3HAHUE
I00aJbHOTO  XapakTepa OSKOJIOTHYECKMX IMpoOJieM, OpHEHTalus Ha IPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUM JJId pelIeHus 3ajad B 00JIacTHU  OKpY’KaloIIeH cpessl,
IJITAHUPOBAHUE TOCTYNKOB M OIEHKHM KX BO3MOXKHBIX TOCJIEICTBUU [IJIi OKpPYXKaomIei
Cpenbl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH M OOIIECTBEHHON NPAKTHUKH, MOHMMAHUE MAaTeMaTHUYeCKOM HayKu Kak
chepsl YeJIOBEUYECKOW NEATeTLHOCTH, 3TAlloB €€ Pa3BUTHS W 3HAYUMOCTH JIJISI PA3BUTHS
IUBWIN3ALNYM, OBJAJECHUE S3BIKOM MAaTEeMaTUKH M MaTeMaTUYECKOW KyJIbTypoHh Kak
CPEACTBOM IMO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBJISTH IIPOCKTHYIO M HCCIIEIOBATEIIbCKYIO
JEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS

Ba3oBble jiornyeckue aeiicTBUA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX OOBEKTOB,
MOHSTUN, OTHOIICHUH MEXAY TMOHATUAMH, (QOPMYIUPOBATH ONpENETICHUsI MOHSITHUH,
YCTaHABIMBATh CYIIECTBEHHBIA TMPU3HAK KIAaCCHU(UKAIIMN, OCHOBAHUSA ISl OOOOIICHUS U
CpaBHEHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3A;

BOCIIPHHUMATh, (HOPMYIUPOBATh M MPEOOPA30OBBIBATh CYKICHUS: YTBEPAUTEIBHBIC H
OTpULIATEIbHBIC, €AUHUYHBIC, YACTHBIC U 00IIIME, YCIOBHBIC,

BBISIBIISITh MATEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOpEYHs B (pakTax,
JAaHHBIX, HAONIOMCHUSIX W YTBEPKICHUAX, TNpeajaratb KPUTEPUU JUTSI  BBISIBICHUS
3aKOHOMEPHOCTEN U IMTPOTUBOPEUUI;

JIeaTh BBIBOJBI C MCITOJIb30BAHUEM 3aKOHOB JIOTHUKH, EAYKTUBHBIX W WHIYKTHUBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUYEHUM 110 aHAJIOTUU;

IPOBOJUTH CAMOCTOSITEIHHO JOKA3aTeLCTBA MATEMATUUECKUX YTBEPKIACHUH (TIPsIMBbIC
¥ OT NMPOTHUBHOTO), BHICTPAWBaTh apTYMEHTAIIMIO, MPUBOIUTEH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CYK/ICHUS U BHIBOJIBI;

BBIOWpATh CMOCOO pelieHus y4deOHOW 3amadyu (CpaBHUBATh HECKOJBKO BapHAHTOB
perieHus, BBIOMPATh HaWOoJiee TOMXONAIIUNA C YYETOM CaMOCTOSITENIBHO BBIICICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBarebCcKue 1eHCTBUA:

UCIIOJIB30BaTh ~ BOINPOCHI  KaK  MCCIICIOBATEIbCKUM  MHCTPYMEHT  ITO3HAHHMS,
dbopMyIUpOBaTh BOMPOCHI, (UKCHUPYIONME MPOTHBOpPEUYUE, MPOOJIeMy, YCTaHABIMBATH
HMCKOMOE ¥ JJaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;

IPOBOJUTH CAaMOCTOATENbHO CIUIAHUPOBAHHBIM SKCHEPUMEHT, MCCIEJOBAaHUE TIO
YCTAHOBJICHUIO OCOOCHHOCTEW MAaTeMaTUYECKOro 00bEKTa, SIBICHUS, MPOIECCA, BBISBICHUIO
3aBUCUMOCTEHN MEXTy OOBEKTAMH, SIBICHUSIMH, POIIECCAMU;



CaMOCTOSATENIbHO  (hOopMyTUpoBaTh OOOOIIEHUST W  BBIBOJABI IO  Pe3yJIbTaTaMm
NpOBEAEHHOTO HAOMIOACHHS, HCCIEAOBAHUS, OLEHUBATh JOCTOBEPHOCTh IMOJyYEHHBIX
PE3yNbTATOB, BHIBOJOB M 0000IIEHNUI;

IPOTHO3UPOBATh BOZMOXHOE Pa3BUTHE MPOIlECcca, a TAK¥KE BBIBUTAThH MPEATNOI0KEHUS
0 €ro Pa3BUTUH B HOBBIX YCIOBUSX.

Pabora c nuHpopmanueii:

BBISIBIISITh JIePUIIMTHI MHPOPMALIUU, TaHHBIX, HEOOXOJUMBIX JJIsi OTBETa Ha BONPOC U
JUTSL pelIeHUs 3a/1a4H;

BbIOMpaTh HMH(POPMALIMIO U3 MCTOYHUKOB PA3IMUHBIX THUIOB, AaHAJIU3UPOBATH,
CHUCTEeMAaTU3UPOBaTh M HWHTEPIPETHPOBATh HHPOPMAIMIO PA3IWYHBIX BHIOB U  (QopM
MpeICTaBICHHUS,

CTPYKTYpUpOBaTh HWHGOpPMAIUIO, TMPEACTaBIsATh €€ B  pa3IuuHblX  (popmax,
WJUTIOCTPUPOBATH Tpapuueck;

OLICHMBATh HAAEKHOCTh HH(MOPMALMKA 1O CaMOCTOSATENBHO CHOPMYITHPOBAHHBIM
KPUTCPHUSIM.

KoMMyHUKATHBHBIE YHUBEPCATbHbIE YUeOHbIE TeHCTBUS

Oo0menne:

BOCIPUHUAMATH U (OPMYJIUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U IEISIMH
OOIIeHMSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PECHHUS B YCTHBIX M MHCHMEHHBIX
TEKCTaxX, JaBaTh MOSICHCHHWS IO XOAY pEIICHHS 33Ja4d, KOMMCHTHPOBATH IOJyYEHHBIN
pe3yJIbTAaT;

B X0JIe OOCYICHHS 3a]1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYKIaeMOW TEMBI, ITPOOJIEMBI,
pelraeMoit 3a1a4u, BBICKa3bIBaTh UICH, HAIICJICHHBIC HA IMIOMCK PELICHUS, COIIOCTABIISATH CBOU
CYXKICHHSI C CYXICHUSMH JIPYTUX YYaCTHHKOB JWajora, OOHApYKWBAaTh pa3jnuue |
CXOJICTBO TIO3UIIH, B KOPPEKTHOH opme PopMyITUPOBATH PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEJCTaBIATh PE3y/IbTaThl PEIICHUS 3a/Ja4H, SKCIIEPUMEHTA, UCCIICIOBAHMSI, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMAT BBICTYIUICHUS C YYETOM 3a7ad NPE3CHTAMA U
0COOEHHOCTEH ayTUTOPHHU.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISITh IJIaH, QJITOPUTM PEILIEHUs 33/Ja4, BEIOMpATh CIOCOO pElIeHus: ¢ y4EToM
UMEIOLIUXCA  PECYypcOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpOBaTb U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(POpPMALIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJaJ€Th HABbIKAMM T03HABATEIBbHON pEQIEKCUH KaK OCO3HAHMSI COBEPILIAEMBIX
JOCHUCTBUM W  MBICIUTENbHBIX MPOLECCOB, MX pE3yJNbTaToB, BIaAETh CrHocobaMu
CaMOITPOBEPKH, CAMOKOHTPOJIA MPOLIECCA U PE3YyJIbTaTa PEIICHUS] MAaTEMATUYECKOM 3a/1a4H;

IPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IIPHU PEILICHUU 3a1a4d, BHOCUTH
KOPPEKTUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHbBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OIICHWBATh COOTBETCTBUE pe3yJbTaTa IEIW U YCIOBUSAM, OOBICHATH NPUYUHBI
TOCTIKECHUST WM HEJOCTIDKCHUSI PE3yJIbTaTOB JCSATEIBHOCTH, HAXOAWTh OIIMOKY, JdaBaTh
OILICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MOHUMATh M WCIIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAMBHAYAJIHLHOW PabOTHI
MIpU PENICHUH y4eOHBIX 3a7ad, MPUHUMATH II€JIb COBMECTHOUW AEATEIBHOCTH, IUIAHUPOBATh
OpPraHM3AIMI0 COBMECTHOW paboOThI, paclpeaeyiarTh BUABI padoOT, IOTOBapUBATHCA,
00CYyXKIaTh MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;

y4acTBOBATh B TPYIINOBBIX (popMax padboThl (00CYkKIeHUS, 0OMEH MHEHHH, «MO3TOBbIE
IITYPMBI» M WHBIE), BBITIOJHATH CBOIO YacTh paOOThI M KOOPAWUHUPOBATH CBOM JCHCTBHUS C
JIPYTUMHU WICHAMH KOMaHbI, OICHWBATh KauyeCTBO CBOETO BKJAJa B OOIIMM MPOIYKT IIO
KpUTEPHUsIM, CHOPMYITNPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDI

K xoniry 10 kiaacca oOyyaromuicss HAyquTCs:

¢ CBOOOTHO ONIEPUPOBATH OCHOBHBIMH TIOHSATHSIMH CTEPEOMETPHUH P PEIICHUH 3a/1a4 U
MIPOBEICHAH MaTEeMAaTHIECKUX PACCyKICHUN;

e IPUMEHSTh aKCHOMBI CTEPEOMETPUM U CJEJICTBHS W3 HUX IMPU PpEUICHUU
r€OMETPUYECKUX 33]1aY;

* KJTacCU(DUIIUPOBATH B3AUMHOE PACIIONIOKEHUE TIPSIMBIX B TIPOCTPAHCTBE, TNIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

¢ CBOOOTHO OTIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C YTJIAMH B TIPOCTPAHCTBE: MEXKIY
IPSIMBIMH B TIPOCTPAHCTBE, MEX]TY MPSIMON U MIIOCKOCTHIO;

e CBOOOHO ONEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

¢ CBOOOZHO pacmo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (Mpu3Ma, MHPAMHIA,
MPSMOYTOJIbHBIM Napaijiesienunen, Kyo);

e KJJaCCU(UIIUPOBATH MHOTOTPAHHUKH, BRIOWPAsi OCHOBAHMS JJIsl KJlaccU(UKaIuu;

¢ CBOOOZHO OMEPHUPOBATH TMOHSATUSMHU, CBA3AHHBIMH C CEUEHHEM MHOTOTPAHHHUKOB
IUIOCKOCTBIO;

* BBITIOJIHATH TMapajljieNIbHOE, [EHTPATbHOE U OPTOTOHAIBHOE MPOEKTHUPOBaHUE (UTYD
Ha TIOCKOCTD, BHITIOJIHITH H300pakeHUsT GUTYp Ha TUIOCKOCTH;

e CTPOUTH CEUYCHHSI MHOTOTPAHHUKOB PA3IMYHBIMH METOJ[AMH, BBITIOIHATH (BEIHOCHBIC)
MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEpXY, COOKY,
CHU3Y;

¢ BBIUMCIIATH  IUIONIAANA IMOBEPXHOCTEH MHOTOTPAHHUKOB (Mpu3Ma, TUpaMHuaa),
TE€OMETPUUECKUX TeJl C MPUMEHEHHEM (popmy,

¢ CBOOOZTHO OMEPUPOBATH MOHATUSIMU: CHMMETPHUS B TMPOCTPAHCTBE, IEHTP, OCh U
MJIOCKOCTh CHMMETPHUH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUU (DUTYPHI;

e CBOOOZHO ONEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMU BEKTOpPaM U KOOPAMHATAM B
IPOCTPAHCTBE;

e BRITIOJTHSATH ACHCTBUS HAJ] BEKTOPaMHU;



epCIIaTh 3aJadM Ha A0Ka3aTCIbCTBO MATCMATHYCCKHX OTHOIIICHUN U HaXO0XACHHC
rCOMCTPUUICCKUX  BCIMYHH, IIPHUMCHSAA HMU3BCCTHBIC MCTOJbI IIpW PCHICHHUUN
MATCMATHYCCKHUX 3aJaY ITIOBLIIMICHHOT'O 1 BBICOKOI'O YPOBH: CJIOKHOCTH,

o IIDUMCHSTD HpOCT@ﬁHIHG IMporpaMMHBIC CPCACTBA U SJICKTPOHHO-KOMMYHHKAITMOHHLBIC
CHUCTCMBI TP PCHICHHUU CTCPCOMCTPUICCKUX 3aaa4,

eW3BJICKaTh,  MPEOOpPa3OBBIBATH W  HHTEPIPETHPOBATH  WH(DOpMAIUiO 0
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypaX, MPEACTABICHHYI0O Ha 4YepTexax U
pUCYHKaX;

e IPUMEHSTH TIOJIYYCHHBbIC 3HAHUS Ha TMPAKTHKE: CPaBHUBATh M aHAJIM3UPOBATh
peasibHble CUTYaIluu, IPUMEHATh U3yYCHHbIC MOHSATHUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4eCKu  C(HOPMYJIMPOBAHHON  MPOOJEMBI, MOJEIHUPOBATh  pEalbHBIC
CUTyallUM Ha SI3bIKE TEOMETPHUM, UCCIEeN0BaTh IOCTPOEHHBIE MOJCIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATHI M TEopeM, amnmapara ajireOpbl, pemaTh
MPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJIEHUEM I'€OMETPUUECKHIX BEIHUNH;

e IMETH MPEICTaBICHUSI 00 OCHOBHBIX OJTamax pa3BUTHS T€OMETPUU KaK COCTaBHOM
yacTu (hyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniry 11 kiaacca oOyyaromuiicst HAy4uTCs:

¢ CBOOOJTHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C LIWJIMHAPUYECKOW, KOHUUECKON U
c(hepuiecKoil HOBEPXHOCTIMH, OOBSCHATH CIIOCOOBI MOJTYyYEHHUS;

e ONIEPUPOBATHh MOHATUAMH, CBSI3aHHBIMH C TEJIAMH BPAIIEHUS: UIUHAPOM, KOHYCOM,
cdepoii u mapom;

e pacIio3HaBaTh Teja BpalieHus ([IMHIP, KOHYC, cepa U 1map) u 0ObSICHITH CIIOCOOBI
MIOJIYYEHHSI TEJl BpaAICHUS;

e KJTACCU(PUIIUPOBATH B3aUMHOE PACTIOJIOKEHUE CPEPhI U TIIOCKOCTH;

 BBIYUCJIATh BEIMYUHBI DJIEMEHTOB MHOTOTPAHHHKOB W TEN BpalleHHs, OOBEMBI H
IUIOIIAIM TTIOBEPXHOCTEW MHOTOTPAHHUKOB M TEJ BpallleHUsl, FCOMETPUUECKUX TEJ C
npuMeHeHueM GopMyI;

¢ CBOOOJTHO ONIEPUPOBATH MOHITHIMH, CBI3aHHBIMUA C KOMOWHAITUSIMU TEJl BPAILICHUS U
MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIA B cpepy M OMUCAHHBIN OKOJIO c(pepsl,
cdepa, BIMcaHHAsi B MHOTOTPAHHUK WJTM TEJIO BPAICHHS,

¢ BBIYUCJIATH COOTHOLICHHSI MEXY IJIOLAASIMHU MOBEPXHOCTEH U 00BbEMaMH MOI0OHBIX
TEJI;

e N300paxkaTh H3y4yaeMble (UTYpbI, BBIMNOJIHATH (BHIHOCHBIE) IJIOCKHME YEPTEXKU U3
PUCYHKOB TPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHHUS
TEJ BPAIICHUS,

e U3BJICKATh,  HMHTEPIPETHPOBATH W  TpeoOpa3oBbBaTh  WHMOpPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKHUX (UTypax, MPEACTAaBICHHYIO Ha YEpTEekKax H
PHUCYHKAX;

¢ CBOOOHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

* BBITIOJIHATD OTIEPAIH HaJl BEKTOPAMU;

*33/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPJAUHAT;



epeIaTh TEOMETPUUYECKHE 3aJa4i Ha BBIYKCICHHUE YIJIOB MEXKIYy MPSIMBIMH U
MJIOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUNA OT TOYKU N0 IUIOCKOCTH, B IICJIOM, Ha
IpUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHHH;

¢ CBOOOZHO OINEpPUPOBATH MOHSATHSIMHU, CBSI3aHHBIMU C JIBIDKCHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

¢ BBITIOJTHATh M300pa)KEHUST MHOTOTPAHHWKOB W TEJ BPAICHUS TPH IMapauIeTbHOM
nepeHoce, ILEHTPAIbHOM CUMMETPHUH, 3€pKAIbHOM CHUMMETpPUU, IPU IOBOPOTE
BOKPYT MPsIMOM, MpeoOpa3oBaHus 0100Ms;

e CTPOUTH CEUYEHHS MHOTOTPAHHMKOB M TeN BpallleHWs: CEYEeHHs IHJIMHJIpa
(mapajuilenbHO W TEPIEHIUKYJSIPHO OCH), CEYEHUsI KOHyca (MapajieiabHbIe
OCHOBAHUIO U MPOXO/ISIIKE Yepe3 BEPILNHY), CEUCHHUS I1apa;

* ICTIOJIb30BaTh METOJ/bI TMMOCTPOEHHUS CEUYECHM: METON CJIEI0OB, METOJ BHYTPEHHETO
IPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEeH MIOCKOCTH;

e IOKa3bIBaTh TEOMETPUICCKUE YTBEPKICHUS;

e IPUMECHSITh TEOMETpUYECKHE (aKThl JUIsl PEIICHUS CTEPEOMETPHUYCCKUX 3aj1ad,
MPEIMOJIarafoINX HECKOJIBKO IIArOB PEIICHUs, €CIU YCIOBUS MPUMEHEHHUS 3aaHbl
B SIBHOU U HESBHOM opme;

epelaTh 3aJa4d Ha JO0KAa3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHHM W HaXOXKICHHUE
TCOMETPUUYCCKUX BEITUYHH,

¢ IPUMEHSTh TPOTPAMMHBIE CPEJCTBA W DIICKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTEMBI
IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a1a4;

e IPUMEHSTH TOJYyYEHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATh, AHAIU3UPOBATH U
OIICHUBATh pEAJbHbIC CUTYyallud, NPUMEHSITh W3YYCHHBIC TOHATUS, TEOPEMBbI,
CBOMCTBAa B IIpOllECCE€ IOMCKA pEHICHUs] MaTeMaTH4YeCKHu CGHOPMYIUPOBAHHON
po0OJIeMbI, MOIETUPOBAThH peajbHbIe CUTYaIlMH Ha S3BIKE T€OMETPHUH, UCCIIE0BATh
MOCTPOCHHBIE MOJIETTU C HCIOJIB30BAHUEM T'E€OMETPUUYECKUX TOHATUH U TEOPEM,
anmapata aiareOpbl, pemaTh MPAKTHUYECKUE 3a/Jaud, CBS3aHHBIC C HAXOXIECHUEM
TCOMETPUUYECKUX BEITUYHH,

e IMETh TIPENICTABIICHUS 00 OCHOBHBIX J3Tallax pPa3BUTHS T€OMETPUHM KaK COCTaBHOM
JacTH (pyHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsiMbIX B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpaxtuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606HICHI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

Koaun4gecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTeJibHbIE

pecypchbl

OcHOBHBIE TIpaBUIIa U300pPAKEHHUS HA PUCYHKE TITIOCKOCTH,
napauIeIbHBIX NPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[ToHsTHS CTEpeOMEeTpUH: TOUKA, TIPsAMas, TNIOCKOCTb,
npoctpancTBo. OCHOBHBIE IIPaBUIIa N300paKeHNs HA PUCYHKE
IUIOCKOCTH, MApaJIJICIbHBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IMousTus: MEPECCKAOIMECA ITIIOCKOCTH, MEPCCCKAIOINECS IpsAMas
U TIJIOCKOCTD, ITOJYIIPOCTPAHCTBO

IMousTus: MEPECCKAOIUECA ITIIOCKOCTH, NEPCCCKAIOINEC IpsAMas
U TINIOCKOCTD, ITOJYIIPOCTPAHCTBO

MHoTrOoTpaHHUKH, H300paKEHUE TPOCTEUIITUX MTPOCTPAHCTBEHHBIX
buryp, HeCyIECTBYIOIUX 00HEKTOB

MHoTOoTpaHHUKH, H300paKeHNE TPOCTSHIITNX MPOCTPAHCTBEHHBIX
buryp, HeCyIECTBYIOIUX 00HEKTOB

AXCHOMEI CTCPCOMETPHH U IICPBBIC CICACTBUA U3 HUX

(e}

AxcuoMsl CTCPCOMCETPHUHU U IICPBBIC CICACTBHA U3 HUX

-

AKCHOMBI CTEPEOMETPUH U NEPBBIE CleACTBUSA U3 HUX. CIIoCOObI
3aJJaHus TPSAMBIX U TUIOCKOCTEH B mpocTpancTBe. OO03HaueHus
IPSIMBIX M IIJIOCKOCTEN

10

N3006paxeHue cedeHni mupamMuibl, Kyoa v Mpu3Mbl, KOTOpPbIE
MPOXOAT uepe3 ux péopa. M3o0paskeHue nepeceueHus
MOJIYYEHHBIX IJIIOCKOCTEN. PackpamnBaHue NOCTPOEHHBIX CEYEHUI
pa3HbIMM LIBETAMHU

11

N3006paxeHne cedeHni mupamMuibl, Kyoa 1 Mpu3Mbl, KOTOpPbIE
MPOXOAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
MOJYYEHHBIX IIOCKOCTEN. PackpalBanie MOCTPOCHHBIX CEUCHUMN
pa3HBIMU [IBETAMHU

12

N3o00pakeHne ceueHnii MIpaMu/ibl, Ky0a U IPU3MBI, KOTOPHIE




IpoXOoaAT uepe3 ux péopa. M3zo0pakeHue nepecevyeHus
IIOJIYYEHHBIX IJIOCKOCTEH. PackpalnBaHue OCTPOCHHBIX CEYCHUI
pa3HbIMM LIBETAMHU

13

N300paxeHne cedeHni nupamMuibl, Kyoa U pu3Mbl, KOTOpPbIE
IpoXoJAT uepe3 ux péopa. M3zo0pakeHue nepecedyeHus
IIOJIYYEHHBIX IJIOCKOCTEH. PackpalnBaHue OCTPOCHHBIX CEYCHUIN
pa3HbIMM LIBETAMHU

14

Mertoa cneoB Ul NOCTPOCHUS CEUEHUI

15

Merton cienos Ui IOCTpoeHUsl ceueHuil. CBONWCTBA EpPECEUCHUN
IPSIMBIX U IIJIOCKOCTEN

16

Merton crenos Ui NOCTpoeHUsl ceueHuil. CBONMCTBA NEpEeCcEYCHUN
IPSIMBIX U IIJIOCKOCTEN

17

[TocTpoeHue ceueHuit B mupamuie, Kyoe rmo TpéM Toukam Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aITUCh I1aroB
TIOCTPOCHHSI

18

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo TpéM TouKkaMm Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aITUCh I1aroB
MOCTPOCHHUS

19

[Toctpoenue ceueHuii B nupamujie, Kyoe mo TpéM Toukam Ha
pébpax. CoztaHre BEIHOCHBIX YEPTEXkKEH 1 3aliCh 11aroBs
ITOCTPOEHUS

20

[ToctpoeHue ceueHuii B mupamuie, Kyoe mo TpéM TouKam Ha
pé6pax. Co3maHne BRIHOCHBIX YEPTEKEH U 3aITUCh I1aroB
MOCTPOCHHUS

21

IToBTOpenue miannMerpun: Teopema 0 IPONMOPIUOHAIBHBIX
orpeskax. [Tono0ue TpeyroibHUKOB

22

IToBTopenne mianumerpun: Teopema Menenas. PacueTsi B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexkax. Micropus pa3BuTus
TJIAHUMETPUU U CTEPEOMETPUH

23

KonrtponbHas padora "Akcuomsl crepeomerpun. CeueHus"

24

B3anmHoe pacrosioxkeHne npsiMbIX B IIPOCTPAHCTBE.
CkpenBaromyecs npsmele. [Ipu3Haky ckpemmBaromuxcs
npsMbIx. [lapamienpHble NpsiMble B IPOCTPAHCTBE

25

Teopema 0 CyleCTBOBAHUHU Y €IMHCTBEHHOCTH MPSIMOi




napasuleibHON JaHHOM MPSIMOM, MPOXOISIICH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKAIECH HAa JaHHOU npsAMoi. Jlemma o
NepecedeHNH MapaJlIeNIbHBIX MPSIMBIX IJIOCKOCTHIO

26

[TapayueabHOCTB TpexX NpsMBIX. TeopeMa 0 TpEX nmapaIeIbHbIX
npsiMbIX. TeopeMa 0 CKpemMBarOIMXCs IPSIMBIX

27

[TapamnensHoe npoektrpoBanue. OCHOBHBIE CBOICTBA
napajuieIbHOro NpoekTHpoBaHus. M3o0pakenue pa3Hbix Gpuryp B
NapaJIIEIIbHON MPOEKIIUH

28

[lenTpanpHas npoeKLus. Yol C COHAIPaBJIECHHBIMH CTOPOHAMH.
Yrois Mexay NpsMbIMU

29

3aauM Ha JOKa3aTeIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C
PAacCIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

30

[TonsiTHst: MapaIeNbHOCT NPSAMOM U IIJIOCKOCTH B IIPOCTPAHCTBE.
[Tpu3Hak napauieabHOCTU OPSIMOM U 1ockocTu. CBOMCTBA
[apaJUIEJIbHOCTH IPSIMOM U INIOCKOCTH

31

['eomeTprueckue 3aaun Ha BBIYUCIICHUE U 10Ka3aTEIbCTBO,
CBSI3aHHBIE C MMAPAJIJICIBHOCTHIO MPSIMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

32

ITocTpoeHne cedenus, TPOXOASIIEro Yepe3 JaHHYI0 IPSIMYIO Ha
YepTekKEe U NapaJlIeIbHOrO ApYrou npsiMoil. Pacy€r oTHOIIEHMH

33

[TapannensHas npoeKuysl, MPUMEHEHHE I IOCTPOEHUS CEUEHU I
Ky0a u napayuenenunena. CBoNCTBa mapaieNenumnena u Npru3Mbl

34

[TapaytenpHble I0CKOCTU. [IpU3HAaKK NapaIebHOCTH IBYX
IIJIOCKOCTEN

35

Teopema 0 nmapaieIbHOCTH U €IUHCTBEHHOCTH IUIOCKOCTH,
MPOXOIALLIEH Yepe3 TOUKY, HE IPUHALJIEKAN[YIO JAHHOU INIOCKOCTH
H CIIEACTBUSA U3 HEE

36

CBolicTBa napajuieabHbIX MIOCKOCTEN: O MAapPaJIJIEIBHOCTH MPSIMBIX
IIepECEUEHMS IIPH NTEPECEYEHUH ABYX MapaJIEIbHbIX IIJIOCKOCTEN
TpeThen

37

CaolicTBa napasuieabHbIX TIIOCKOCTEN: 00 OTpe3Kax mapajuieIbHbIX
MMpsAMBbIX, 3aKJIIOYEHHBIX MCKAY NapalyICJIbHBIMHA IINIOCKOCTAMMU; O
nepeceyeHt MPsIMOH ¢ ABYMsI MapaJlIeIbHBIMU MJIOCKOCTSIMU

38

[ToBTopenue: Teopema Iludaropa Ha maockocTr




39 IToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1

40 CpolicTBa Ky0a U IPSIMOYTOJILHOTO MapauiesienuIe/a 1

41 Bprumncienre 1uH OTPE3KOB B KyOe M IPSIMOYTOJILHOM 1
napaiesienunes1e

42 [TepneHaAUKYISIPHOCTD TIPSAAMOM M TUIOCKOCTH. [Tpu3Hak 1
NEePIEHAUKYISIPHOCTH MPSIMOI U TIIOCKOCTH

43 [TepneHAUMKYISIPHOCTD TIPSAAMOM M TUIOCKOCTH. [Tpu3Hak 1
NEePIEHAUKYIISIPHOCTH MPSIMOM M TUIOCKOCTH

44 Teopema 0 CyI1eCTBOBAaHUU U €JMHCTBEHHOCTH IPSIMOIA, 1
IIPOXOSIIEH Yepe3 TOUKY IIPOCTPAHCTBA U IEPIICHIUKYIISIPHOM K
IJIOCKOCTHU

45 [T10CKOCTH M NEPIIEHAUKYJIIPHbIE UM IPSIMble B MHOTOIPaHHUKaX 1

46 [110cKOCTH M IepIEeHANKYISIPHBIE UM IPSIMbIE B MHOTOTpaHHHUKaX 1

47 [Tepnennukynsp u HakinoHHas. I[locTpoeHne nepneHuKyspa u3 1
TOYKH Ha MPSIMYIO

48 [Tepnennukynsp u HaknoHHas. [locTpoeHne neprneHuKyspa u3 1
TOYKH Ha MPSIMYIO

49 Teopema o Tpéx neprneHaAnKyspax (mpsmas u oopaTHasi) 1

50 Teopema o Tpéx nepneHAUKyIsIpax (mpsimasi 1 oOpaTHas) 1

51 Yroa Mexy CKpelMBarOIIMMHKCS IPSIMBIMU 1

52 [Touck nepneHANKYISAPHBIX MPSAMBIX C IIOMOILBIO 1
NepIEHINKYIISPHBIX TUIOCKOCTEH

53 OpToroHanbHOE NPOEKTUPOBAHNE 1

54 [Toctpoenue ceueHuii Kyda, MpU3Mbl, TPABUIILHON MUPAMUIBI C 1
MOMOIIBIO OPTOTOHAJIEHOW MPOEKINH

55 [Toctpoenue ceueHuii Kyda, MpU3Mbl, TPABUIILHON MUPAMUIBI C 1
MOMOIIIBI0 OPTOTOHAJIEHOW MPOEKINH

56 CummeTpusi B TPOCTPAHCTBE OTHOCUTENBHO TI0cKoCTH. [lmockocTn 1
CUMMETpPHI B MHOTOI'paHHHUKaX

57 [Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U IIIOCKOCTH KaK 1
CJICZICTBHE CHMMETPUHU

58 IIpaBuiibHBIE MHOTOIpaHHUKU. PacyéT paccTOSHUN OT TOYKH 10 1
IJIOCKOCTH

59 IIpaBuiIbHBIE MHOTOIPaHHUKU. PacyéT pacCcTOsHMN OT TOUKH 10 1




IIJIOCKOCTHU

60 Crioco0Obl ONyCTUTD MEPIICHAUKYIISPBI: CAMMETpPHS, CIIBUT TOYKHU TIO
napasuieibHON psSIMOK

61 CnBUr N0 HenapaienbHON NPSIMON, U3MEHEHUE PAaCCTOSTHUI

62 KoHnTposbHast padota "B3anMHOe pacroaoKeHUe MPSMbBIX |
MJIOCKOCTEH B mpocTpaHcTBe"

63 [ToBTOpEeHHE: yron Mexay IpsSMbIMU Ha IJIOCKOCTH,
TPUTOHOMETPHSI B IPOU3BOJILHOM TPEYrOJIbHUKE, TEOpEMaA
KOCHHYCOB

64 [ToBTOpEHME: YrOa MEXAY CKPEIIMBAIOIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65 ['eomeTpuyeckue METOAbI BEIUUCICHHS YTIIa MEXTY MPSIMBIMH B
MHOTOTpaHHHUKaX

66 JIByrpannbiii yrona. CBOMCTBO JIMHEHHBIX YIJIOB JBYTPAHHOTO yIiia

67 [lepnenaukynsipasie miockoct. CBONCTBA B3aUMHO
NEePHEHANKYISIPHBIX MIOCKOCTEN

68 [Ipu3Hak nepneHAUKyIIPHOCTH TUIOCKOCTEH; TeopeMa O TPsIMO
NIEPECEUECHMS IBYX IIJIOCKOCTEHN MEPIEHAUKYIISPHBIX TPEThEU
MJIOCKOCTH

69 [TpstmoyToNbHBIN Napannenenumnes; Ky0; n3MepeHus, CBOHCTBa
IPSIMOYTOJIBHOTO Hapajuiesenumnea

70 TeopeMa 0 AMaroHany NpAMOYTOJIBHOTO Napajjieienuneaa u
CJIEICTBHE U3 HEe

71 CrepeoMeTpuueckre U IPUKIIAJHbIE 3aJa4H, CBA3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHHUEM IPSIMBIX U MJIOCKOCTH

72 [ToBTOpEHME: CKpeLIMBaIOLINECs NMPsMbIe, TapaieIbHbIe
TJIOCKOCTH B CTAHJAPTHBIX MHOTOTPaHHHUKAX

73 [Tapa mapasienbHbIX IUIOCKOCTEH Ha CKPEIIUBAIOIINUXCS MPSMBIX,
PacCTOSIHUE MEXAY CKPEUIUBAIOIIUMHUCS IPSIMBIMU B IPOCTHIX
CUTYaITUIX

74 PaccrostHre OT TOUKM 10 INIOCKOCTH, PACCTOSIHUE OT NMPSAMOM 110
MJIOCKOCTH

75 Brruucnenue paccTosHUM MKy CKPEIIMBAIOIIUMUCS MPSIMBIMU C

MOMOUIBIO NEPIIEHINKYISIPHON TIIOCKOCTH




76 TpéxrpaHHbIid yroi, HEPaBEHCTBA ISl TPEXTPAHHBIX YTJIOB. 1
Teopema ITudaropa, TeopemMbl KOCHHYCOB ¥ CUHYCOB JISI
TPEXTPAHHOTO yTiIa
77 DeMeHTHI ChepruuecKoil FTeOMETPUH: Ie0Ie3NIECKUE JINHUH Ha 1
3emuie
78 KonTposnbHast padota "Yrisl u pacctosiHus " 1
79 Cucremaru3zainus 3HaHU "MHOTOTrpaHHUK U €0 3JIEMEHTHI" 1
80 [Mupamuna. Buasl nupamun. [lpaBunpHas nupamuaa 1
81 [Tpusma. [Ipsimast u HakimoHHast pu3Mbl. [IpaBuiibHas Ipr3Ma 1
82 [Tpsimoii mapayuienenunes, NpsIMOYTOJIbHBIN Mapaienenumne], Kyo 1
83 Boinykible MHOrorpanHuku. Teopema Oiepa 1
84 Beinykiibie MEOTOrpannuku. Teopema Diinepa. [IpaBuiibHbIC U 1
NOJTyIIPAaBUIIbHBIE MHOTOTPAHHUKHI
85 KoHnTtpoinbHas pabora "MHororpaHHuKu" 1
86 [ToHsTHE BEKTOpa HA MJIOCKOCTH U B IIPOCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 Pa3sHOCTH BEKTOPOB 1
89 [TpaBwiio mapaienenumena 1
90 YMHOKEHHE BEKTOPA HA YHUCIIO 1
91 Pasnoxenue Bektopa 1o 0azucy Tpéx BEKTOPOB, HE JIEKAIIUX B 1
OJIHOM IIJIOCKOCTH
92 CKaJIipHOE MTPOU3BE/ICHUE 1
93 Beruncienue yria Mexy BEKTOpaMH B TPOCTPAHCTBE 1
94 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1
95 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1
96 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1
97 [Tpocreiimme 3anaun ¢ BEKTOpaMU 1
98 O06o0011eHre U crcTeMaTu3alus 3HaHU| 1
99 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1
100 HTorosas KOHTpoJIbHAS paboTa 1
101 WTorosast KOHTpoJIbHAS paboTa 1
102 O0001eHre 1 cUCcTEMaTU3ALNS 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

Ne n/m Tema ypoka KoJsaunyecTBo 4yacoB JJIeKTPOHHbIE
Bcero KonTpoJsibHbie | 1HHPOBLIE
padoThI o0pa3oBaTe/ibHbIE
pecypcsl
1 [ToBTOpenue Tembl "KoopiuHaThl BEKTOpa HA IJIOCKOCTH U B 1
npocTpaHcTae”
2 IToBTOopenue Temsl "CKajisipHOE TPOU3BEIEHUE BEKTOPOB" 1
3 [ToBTOpeHue TeMsbl "BplunciaeHue yria MeX/y BEKTOpaMH B 1
npocTpaHcTBe"
4 [ToBTOpeHue TeMbl "YpaBHEHHE NPSIMOM, IPOXOASIIEH Yepes /1Be 1
TOYKH"
5 YpaBHeHUE MJI0CKOCTH, HOPMaJlb, ypaBHEHHUE IJIOCKOCTH B 1
OTpe3Kax
6 YpaBHEHME MIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B 1
OTpe3Kax
7 BekTopHOe npounsBeieHne 1
8 JInHeliHbIe HEPABEHCTBA, JIMHENHOE IPOTPaMMHUPOBAHUE 1
9 JIuHeliHbIe HEPABEHCTBA, JINHEHHOE TPOrPaMMHUPOBAHHE 1
10 AHaJIUTHYECKHE METO/Ibl pacuéTa yriia Mexay NpsMbIMU B 1
MHOTOTpaHHHMKaX
11 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mex/ay MIOCKOCTSIMH B 1
MHOTOTpaHHHUKaX
12 PopMmysa pacCTOSIHUSI OT TOUKH JI0 INIOCKOCTH B KOOPAMHATAX 1
13 Haxox1eHre paccTosIHUM OT TOUKH JI0 TJIOCKOCTH B Ky0Oe 1
14 Haxokaenue paccTossHUI OT TOYKHU A0 IUIOCKOCTH B PaBUJIBLHON 1
nupamMuJie
15 KonrtposnbHas padora "AHanuTHueckas reomerpus"” 1 1
16 CeueHusi MHOTOTPAaHHUKOB: CTaHAapTHbIE MHOTOTPAHHUKH 1
17 CeueHusi MHOTOTPaHHUKOB: METO/T CJIEJIOB 1
18 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE INIOCKOCTH, 1
nepeceyeHyst NPsIMbIX U MJIOCKOCTEN




19 [TapayurenbHble PSIMBIE U MJIOCKOCTH: apaJUIeIbHbIE CEYCHUS 1

20 [TapanenbHbie IpSIMbIE U TNIOCKOCTH: Pacy€éT OTHOIICHHUH 1

21 [TapaienpHbIe PSMBIC U TITIOCKOCTH: YTJIBI MEXKTY 1
CKPELIMBAIOIIUMUCS MPSIMBIMH

22 [lepnienauKyIsIpHBIE MPSIMBIE U IFIOCKOCTH: CTAHAPTHBIE AP 1
NEePIEHINKYIISPHBIX TUIOCKOCTEH U MPSAMBIX, CHMMETPHH
MHOTOTPaHHHKOB

23 [lepnennukynsipHble NPsIMBbIE U IUIOCKOCTH: TEOPEMA O TPEX 1
HepIeHANKYISIpax

24 [eprienAMKYISApHBIE PSMBIE U MJIOCKOCTH: BEIYUCICHHS [UIUH B 1
MHOTOTpaHHHKaX

25 [ToBTOpEHME: MIOMAAN MHOTOYTOJIBHUKOB, (DOPMYIIBI JISI 1
TI0IAJIeH, COOOpaXKeHUsI 1O 100Ut

26 [ToBTOpEHME: MIOMAAN MHOTOYTOIBHUKOB, (DOPMYIIBI TSI 1
TJI0IA e, COOOpaXKeHUsI 1O 100Ut

27 [ToBTOpEHMeE: IO MHOTOYTOJIEHUKOB, (DOPMYJIBI IS 1
TI0IIAJIeH, COOOpaXKeHUsI MO 100U

28 [Tnomaau ceyeHnit MHOrOrpaHHUKOB: MJIOLIAIU IOBEPXHOCTEH, 1
pa3pe3aHus Ha 4acTH, COOOPaXKeHUs TOJO0HS

29 [Tnomaau ceyeHnit MHOTOrpaHHUKOB: MJIOLIAIU IOBEPXHOCTEH, 1
pa3pe3aHus Ha 4acTH, COOOpaKeHHUs TTOJOOHSI

30 Konrponsnas pabdora "[loBTopeHue: MHOrOrpaHHUKHU, CEYEHUS 1
MHOTOTPaHHHUKOB"

31 O6BéM Tena. OO6beM MPSIMOYTOJILHOTO Napajiesienune1a 1

32 3anaum 00 yaABOEHHHM Ky0a, 0 KBajjpaType Ky0a; 0 TPUCEKLIUU 1
yria

33 CrepeomeTpHuuecKkue 3aauu, CBSI3aHHbIE C 00bEMOM 1
PSIMOYTOJIEHOTO Tapajuiesienunenia

34 [IpuknanHblie 3a1a4u, CBsI3aHHBIC C BEIYUCICHHEM 00BEMA 1
PSIMOYTOJIBHOTO TMapajuIesenue/ia

35 O6BEM psIMON TPU3MBI 1

36 CrepeomeTpuyuecKue 3aa4M, CBI3aHHBIC C BEIYUCICHUEM 1
00BEMOB IPSMOI TPU3MBI

37 [Ipuknagaeie 3a1a9u, CBSI3aHHbBIE C 00BEMOM MPSIMON TPU3MBI 1




38

Brrancinenne 00bEMOB Tel ¢ HOMOIIBIO ONPEAEIEHHOTO
uHTerpana. O0bEM HaKJIOHHOW IPU3MBI

39 Brruucienre 005EMOB TeJ ¢ TOMOIIBIO OMPEIeIEHHOTO
uHTerpana. O6bEM nupamMu st

40 ®dopmyna o0bEMa mupamuabl. OTHOIICHHE 00HEMOB ITUPAMHUL C
00LIUM YIJIOM

41 ®dopmyna 00bEMa mupamuabl. OTHOIICHHE 00HEMOB TTUPAMHUL C
00LINM YIJIOM

42 CrepeoMeTpHuuecKue 3aa4u, CBI3aHHbIE ¢ 00bEMaMU HAKIIOHHOM
TIPU3MBI

43 CrtepeoMeTpHruecKre 3aJjauu, CBI3aHHbIE C 00bEMaMU MTUPAMU/IBI

44 [Tpuknagaeie 3agauu 1Mo Teme "OO0BEMBI Ten'", CBA3aHHBIC C
00BEMOM HAKJIOHHON IPU3MBbI

45 [Tpuknagaeie 3agauun 1o Teme "OOBEMBI TeN", CBA3aHHBIC C
00BEMOM NTUPaAMUJIBI

46 [Tpumenenue 00bEMOB. Brruncnenne paccTossHUS O MIIOCKOCTH

47 KonTposnbHas pabora "O6bEM MHOrOrpaHHuka"

48 [{unuHapuyeckas MoOBEPXHOCTh, 00pa3yroIIne UIHHIPHIECKON
MTOBEPXHOCTH

49 Humuuap. [psamon xpyrosoi nunuaap. Ilnomans noBepxHoCcTH
IIUIHH]IpA

50 Konnueckas moBepXxHOCTb, 00pa3yroIine KOHUYECKOn
noBepxHocTu. Konyc

51 CeueHne KOHYca TIIO0CKOCTHIO, TAPAIIIETHHON NTIOCKOCTH
OCHOBaHUS

52 VYceuénnnlil konyc. M300pakeHne KOHYCOB U YCEUEHHBIX
KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH M MOJTHON MOBEPXHOCTH KOHYCA

54 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJHON MOBEPXHOCTH KOHYCA

55 CrepeomeTpudecKue 3a1a4i Ha I0Ka3aTeIbCTBO M BBIUMCIICHUE,
MOCTPOCHUEM CEUYCHUH IMIIMHIPA, KOHYyCa

56 CrepeoMeTpHuuecKre 3aJaui Ha 10Ka3aTeIbCTBO U BBIUMCIICHHE,
MOCTPOCHUEM CEUYCHUH IMIIMHIPA, KOHYyCa

57 [IpuknanHele 3a1a4n, CBI3aHHBIE C HAJIMHIPOM




58 [Tpuknagubie 3a1a91, CBSI3aHHBIE C [JIMHIPOM 1
59 Cdepa u map 1
60 [Tepeceuenue cdepsl U mapa ¢ mIo0ckocThio. Kacanue mapa u 1
cdepsl TNIOCKOCThIO. By u n300paxenue mapa
61 [Tepeceuenue cdepsl U mapa ¢ mwiockocThio. Kacanue mapa u 1
cdepsl TNIOCKOCThIO. By 1 n300paxenue mapa
62 Ypasuenue chepsl. [Lmomans cdepsl u e€ yacrei 1
63 Cummerpus cepsl 1 mapa 1
64 CrepeomeTpuyecKkue 3a1a4 Ha I0Ka3aTeIbCTBO U BBIUMCIICHUE, 1
CBsI3aHHBIC CO Chepoii U MAPOM, TOCTPOCHHEM UX CCUCHHIA
TUIOCKOCTBIO
65 CrepeoMeTpHUYECKHE 3a/1a4d Ha JJOKA3aTeIbCTBO M BEIYUCIICHHE, 1
CBSI3aHHBIE CO CEPOH U MapOM, ITOCTPOSHUEM HX CECUCHUI
TJIOCKOCTBIO
66 [IpuknagHbIie 3aa9u, CBI3aHHBIE CO CEPOil U mapoM 1
67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, BBHIYUCICHUS B 1
OKPYXKHOCTH, CTaHJAPTHBIC TTOT00HSI
68 Pasznuynble KOMOMHAIIMY TeJ BpallleHUs! 1 MHOTOTPaHHUKOB 1
69 3anmaun 1o Teme "Tena v MOBEPXHOCTH BpaICHHS " 1
70 3anaun 1o reme "Tena U MOBEPXHOCTH BpalleHus" 1
71 KonrtposnbHas padora "Tena 1 moBepXHOCTH BpaleHus" 1
72 O06BEM munHapa. Teopema 06 00bEME MPSIMOTO MIIMHIPA 1
73 Brrancnenne 06bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOTO 1
uHTerpana. O6bEM KoHyca
74 [Tnomany 60KOBOH U MOJHON MOBEPXHOCTH KOHYCA 1
75 CrepeomeTpudecKue 3a1a4u, CBI3aHHBIC C BEIYUCICHUEM 1
00BEMOB IMITUH/IPA, KOHYCA
76 [Tpuknagaeie 3aaaun 1o Teme "OOBEMBI U TUTOIIAIN 1
MOBEpPXHOCTEN Ten"
77 O06BéM mapa u maposoro cekropa. Teopema 06 00bEMe 11apa. 1
[Tnomans cheprl. CTepeoMeTprudecKre 3a1auu, CBI3aHHBIE C
BBIUKCIICHHEM 00BEMOB II1apa, MIApOBOTO CETMEHTA U IIIAPOBOTO
CEeKTOpa
78 [Tpuknanseie 3apaun o Teme "OO0bEMBI TeN"', CBA3aHHBIE C 1




00BEMOM mmapa u miomaaso chepbl. COOTHOIICHUS MEXKIY
TUTONIAISIMU TTOBEPXHOCTEH M 00bEMaMU TTOTOOHBIX TEJ

79 [TonoGHbIe Tena B mpocTpancTBe. M3MeHneHne o0bEéMa rnpu 1
nogo6un. CtepeoMeTpuyecKre 3a1auu, CBI3aHHbIE C
BbIUHMCIIEHHEM 00BbEMOB TeJl M IUI0IIAJIe NOBEpXHOCTEN

80 KonTponbras padota "Ilnomanm mnoBepXHOCTH U 00BEMBI 1
KpyIJibIX Ten"

81 JBuxenust npoctpancTBa. OtoOpakenus. JBrxeHus u 1
paBeHCcTBO (uryp. O0uire cBoicTBa IBUKEHUN

82 Bunbl nBrkeHuil: napauienbHbIi IEPEHOC, IEHTpaIbHas 1
CUMMETpHS, 3epKajibHasi CHMMETPHsI, HOBOPOT BOKPYT MPSIMOM

83 [TpeoOpazoBanus nmomobus. [Ipsmas u chepa Ditnepa 1

84 I'eomeTpryeckre 3a1a4M Ha IPUMEHEHHE JBHKECHUS 1

85 KoHnTtposbHas padora "BekTopsl B mpocTpaHcTse” 1

86 Ob6o6maromee moropenue 11 MoHATHI 1 METOJIOB Kypca 1
reomerpun 10—11 knaccoB, cucremaru3anus 3HaHUN:

"[TapanienbHOCTh NPSMBIX U IJIOCKOCTEN B MPOCTpaHCcTBE"

87 Ob6o6maroiee noropeHue 11 NoHATUI 1 METOJIOB Kypca 1
reomerpun 10—11 kmaccos, cuctemarusanus 3HaHUi: "BekTopsl B
npocTpaHcTee”

88 Oo6o6maromee mopropenue 11 MOHSTHI U METOZIOB Kypca 1
reomerpun 10—11 xaccos, cuctemarnsanys 3HaHMi: "BeKkTopsl B
npocTpaHcTae"

89 Ob6o6maromee noropeHue 11 nMoHATUH 1 METOJIOB Kypca 1
reometpun 10—11 kmaccos, cucremaru3anus 3HaHUH: "O0BbeM
MHOTOTpaHHHKA"

90 Oo6o06mraroriee moBropenue 11 MOHATHI U METOIOB Kypca 1
reomerpun 10—11 kiaccos, cucremaruzanus 3HaHui: "O6beM
MHOTOIrpaHHHUKA"

91 O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca 1
reometpun 10—11 knaccos, cucremaruzanus 3Hanui: "Ilnomanu
MTOBEPXHOCTH U 0OBEMBI KPYTJIBIX TE"

92 Ob6o6maromee noropenue 11 moHATHI U METOJIOB Kypca 1

reomerpun 10—11 knaccoB, cucrematuzanus 3Hanuil: "[nomanu




MOBEPXHOCTU U 00BbEMBI KPYTJIBIX Ten"

93

HToroBast KOHTpOJIbHAs paboTa

94

HroroBast KoHTpoJIbHAs paboTa

95

[ToBTOpeHme, 00001IeHNE 1 CHUCTEMAaTH3aIUs 3HAHUH

96

Hcropust pa3BUTHS CTEPEOMETPUM KaK HayKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUH

N

97

Hctopus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ POJib B
Pa3BUTUM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

98

Hctopus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ pOJIb B
Pa3BUTHM COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

99

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAyKU U €€ pOJib B
pPa3BUTUU COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

100

Uctopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B
Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

101

Hcropus pasBUTHS CTEPEOMETPUHN KaK HAYKU U €€ pOJib B
pPa3BUTUU COBPEMEHHBIX HHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

102

Uctopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B
Pa3BUTHHU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. ['eometpust; yriayoienHoe oOydenue, 10 kinace/ Mep3nsik AL,
Homuposckuii [I.A., ITonsikoB B.M.; mox penaknueii [logonsckoro B.E.,
OO0111eCTBO ¢ OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP
«BEHTAHA-T'PA®»; AxunonepHoe o60mectBo «M3narensctBo «IIpocBenienue»
* Maremaruka. ['eomerpusi; yriayonaeHHoe ooyuenue, 11 kimacc/ Mepsnsik AT,
Homupogckuii [I.A., IToisikoB B.M.; mox peaakiueit [Togonsckoro B.E.,
OO611ecTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO M3M1aTeIbCKU LICHTP

«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocsenienuey

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
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