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HOACHUTEJBHASA 3AIINCKA

['eoMeTpus sBIsSETCS OTHUM M3 0A30BBIX KYPCOB HA YPOBHE CPEIHETO 00IIEro
oOpa3oBaHMs, TaK KakK OO0ECrmeYrMBaeT BO3MOXKHOCTh W3YYCHHS JIUCIHUIUIAH
€CTECTBEHHO-HAYYHOW HANPABICHHOCTH M NPEAMETOB T'YMAaHUTApHOTO LHKIIA.
[TockonbKy JTOruYecKkoe MblIUieHre, popMupyeMoe pu Uu3yuyeHur 00ydaromuMUCs
MOHATUMHBIX OCHOB TE€OMETPUHU, NPHU JOKA3aTEIbCTBE TEOPEM U IMOCTPOCHUH
LETIOYKH JIOTUYECKUX YTBEPKACHUHN NIPU PEIICHUN T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO MCIOJB3YIOTCS MpPH
pEIIeHUH 33]a4 €CTECTBEHHO-HAYYHOIO 1IMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Llens ocBoeHus: mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha yriayOoaéHHOM
YPOBHE — pa3BUTHE UHAUBUAYATBHBIX CIOCOOHOCTEHM 00YyHArOIINXCsl MPU U3yUYECHUU
reOMETPUHU, KaK COCTaBISAIONIEH mpeaMeTHol obnactu «MareMartnka u
nHpopMaTHKa» yepe3 odecriedeHrne BO3MOKHOCTU NPUOOPETEHUSI U UCTIOJIb30BAHUS
OoJee MIyOOKUX T€OMETPUUYECKUX 3HAHUM U JEeHCTBUM, CIEIIU(UIHBIX TE€OMETPUH,
¥ HEOOXOIUMBIX JIJIsl YCTIEIIHOTO MPO(PECCHOHAIIBHOTO 00pa30BaHusl, CBSI3aHHOTO C
HCIIOJb30BaHUEM MaTEMATUKHU.

[IpuopuTeTHBIMU 3a7a4yaMU Kypca TE€OMETPUU Ha YrIyOJIEHHOM YpPOBHE,
PaCIIUPSIONIMMU U YCUIMBAIOIIMMU KypC 0a30BOTO YPOBHSI, SIBIISIFOTCS:

pacIIMpeHne MPEICTABICHUSI O TEOMETPUU KaK YacTH MUPOBOM KYJIbTYpPhl U
dbopMHpOBaHKE OCO3HAHUS B3AMMOCBSI3H T€OMETPUH C OKPY>KAIOIIUM MHPOM;

dbopMHpoBaHUE TPEJACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIIMX MaTEMaTUYECKUX MOJIEJNAX, MO3BOJIAIONIMX OMNHUCHIBATh W HU3Yy4yaThb
pa3HbIE ABJICHUS OKPYkKAIOUIEr0 MUPA, 3HAHUE MMOHSITUWHOIO armapara 1o pa3aeiny
«CtepeoMeTpusi» y4eOHOT0 Kypca reOMeTpHH;

dbopMupoBaHHe  YMEHHMS  BJIaJIecTh  OCHOBHBIMM  TIOHSTHUSMH O
POCTPAHCTBEHHBIX (PUTYpaX U HUX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMEHHE HUX TPUMEHSTh, YMEHHS JOKa3bIBaTh TEOPEMbl U HAXOJUTh
HECTAaHJAPTHBIC CIIOCOOBI PEIICHUS 3a/1ay;

dbopMupoBaHrE yMEHHUS paclio3HaBaTh HA YepTEkKaxX, MOJEISAX U B pealbHOM
MHpE MHOTOTPaHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh T€OMETPUUECKHUE
MOJIENH;

dbopMHupoBaHrE TOHMMAaHUS BO3MOXHOCTA AaKCHOMATUYECKOTO TMOCTPOEHUS
MaTeMaTUYECKUX TEOpUi, (OpMHUPOBAHUE MOHUMAHUS POJU AKCMOMATUKHU TPHU
IIPOBEACHUY PACCYKICHUN;

dbopMHupoOBaHrE yMEHUS BIAJETh METOJAMH JIOKA3aTEeIbCTB M aJTOPUTMOB
pelIeHUs], yMEHUS UX IPUMEHSTh, TPOBOJAUTH JI0KA3aTEIbHBIEC PACCYKICHUS B XOJIE
pelIeHUs] CTePEOMETPUUYECKUX 3a7ady U 33/]ad C MNPAKTUYECKUM COJECpP:KaHHEM,
dbopmupoBaHUe TPEACTABICHUS O HEOOXOAUMOCTH JI0KA3aTENIbCTB MPHU



000CHOBaHMM MAaTEMaTUYECKUX YTBEPKIECHUN U POJIM AaKCUOMATHKH B IPOBEACHUHN
JEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPIICHCTBOBAHHE MHTEIUIEKTYaJIbHBIX UM  TBOPYECKHX
CITIOCOOHOCTEN 00YyUaronIMXcsi, MO3HABATEIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, UHTEpPECa K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (PYHKIIMOHATIBHON TPAaMOTHOCTH, PEJIEBAHTHON T'€OMETPHU:
YMEHHUSl paclo3HaBaTh IMPOSIBJICHUS TE€OMETPUUYECKHX MOHSATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEajbHBIX >KM3HEHHBIX CUTYalUSIX U NPH U3YYEHUU JPYTHUX
y4eOHBIX TMPEAMETOB, TNPOSBICHHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMi, HCCIEAOBAHMS TOCTPOCHHBIX MOJIEIEH,
UHTEPIPETALNU MTOJTYYSCHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJEpPKATEIbHBIMU JIMHUAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 xnaccax siBistiroTcsi: «IIpsiMble M MIOCKOCTH B MPOCTPAHCTBEY,
«MmuororpanHukmn», « Tena Bpamenus», « BEKTOpeI 1 KOOPAMHATHI BIPOCTPAHCTBEY,
«/IBM>KEHHSI B IPOCTPAHCTBE.

CdopmymupoBannoe Bo GI'OC COO tpebGoBaHUE «yMETh ONEPUPOBATH
MOHITUSIMWY, PEJICBAaHTHBIMU T€OMETPUH Ha YTIIyOIEHHOM ypoBHE o0yueHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKaTeNIbHBIM JIMHUAM y4eOHOTO Kypca, a
(opMupoBaHHE JIOTUYECKUX YMEHUH pachnpefensercs He TOJbKO IO
COJIepKaTeNIbHBIM JIMHUAM, HO U 10 rojgaM oOyueHusi. Conepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHus DenepanbHON padoueit
MPOrpamMMbl, pacHpeieN€HHbIM 10 TrojJaM OO0Yy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMITMAIBLHBIM BOIIPOCAM 00yYaromuecs
oOpamianucb HEOJHOKPAaTHO. OTO  IMO3BOJISIET  OPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH MOHATHIMHU U HaBBIKAMM MOCIEA0BATEIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOILYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN O0yUYarOIIMXCs, PACIIUPSS U yrayOmsis
e€, oOpa3ysl IpOYHbIE MHOYKECTBEHHBIE CBS3H.

[lepexon K HU3Yy4EHHIO TE€OMETPUM Ha YIIyOJIEHHOM YpOBHE MO3BOJISET:

co3aaTh ycioBus s qudepeHnmraniu 00yueHus, MoCTPOSHUs
UHAMBUIYAbHBIX ~ 00pa30oBaTelIbHBIX MporpamMM, OOECNeunuTh YriyOJIEHHOE
M3y4YEeHHE T€OMETPUHU KaK COCTABIIAIOIIEH yueOHOro mpeamera «MaTtematukay;

MOJTOTOBUTh OOYyYaIOUMXCAd K MPOJOJDKEHUIO H3YYEHHS MaTeMaTHKUA C
ya€ToM BbIOOpa Oyayiel mpodeccur, odecrednuBas MPEeMCTBEHHOCTh MEXKIY
0o01muM 1 npodeccuoHaIbHbBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro Kkypca «l'eomeTpusi» Ha yriIyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Heenmo), B 11 kmacce — 102
yaca (3 Jaca B HEJICITIO).



COILEPKXAHUE OBYYEHUA
10 KITACC

IIpsiMbIe M VIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE  TIOHATUSI ~ cTepeoMeTpuu. Touka, TmpsMasi, IUIOCKOCT,
npocTpadHcTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM TMOCTPOECHUU CTEPEOMETPUHU:
AKCHUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3aumMHOe pacrnonoxeHue npsAMbIX B IPOCTPAHCTBE: IEPECEKAIOLINECH,
MapaJUICNIbHBIE W CKpENIMBAIOMIMECs MpsMmble. [IpU3HAKM CKpEIUBAOIIUXCS
npsaAmbIX. [lapannenbHOCTh NPAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: MapajlIelIbHbIE
MPAMBIE B POCTPAHCTBE, NAPAIIIETBHOCTh TPEX MPSAMBIX, MAPALICITBHOCTD MPSIMOM
U 1iockoctu. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapajUIeIbHOTO MNPOEKTUpOBaHUsA. M300pakeHue
buryp B mapajiebHON MPOEKIUU. YTJbl C COHANPABJICHHBIMU CTOPOHAMHU, YIOJI
MEXAY MPAMBIMUA B MPOCTpaHCTBE. llapamnenbHOCTh MIOCKOCTEN: MapajlielibHbIE
IJIOCKOCTH, CBOWCTBA IapauieabHbIX IJIOCKOCTEN. [Ipocrenmue
IPOCTPAaHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpadJlp, MapajuieJenunes,
MIOCTPOCHUE CCUCHU.

[TepneHIUKYISIPHOCTD MPSIMOW U IJIOCKOCTH: NEPICHANKYJISIPHBIE TIPSMbBIE B
MPOCTPAHCTBE, MpPAMBIE NapayICIbHbIE W TMEPNEHAUKYISIPHBIE K ILIOCKOCTH,
MPU3HAK TMEPHECHANKYISIPHOCTH TMPSIMOM M IUIOCKOCTH, TEOpeEMa O MpPSIMOMU
NEPIIEHANKYJIIIPHON IJIOCKOCTH. OpToronansHo€ IIPOEKTUPOBAHUE.
[lepnieHAUKYISP U HAKIOHHBIE: PACCTOSIHUE OT TOUKH 10 IIJIOCKOCTH, PACCTOSTHUE OT
MPSIMON IO TIIIOCKOCTH, MPOEKIMS (PUTYPBI HA TUIOCKOCTh. [leprneHauKyIspHOCTh
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpéEx
MEePIEHIUKYIISIpaXx.

Yrael B NPOCTPAHCTBE: YIroJI MEXAY NPSAMOW M IJIOCKOCTBIO, ABYIPAHHBIN
YTOJI, JIMNHEWHBIM yTOJl IBYTPAHHOTO yria. TpEXTpaHHBI U MHOTOTPAHHBIE YIJIBI.
CBoliCcTBa JIOCKUX YIJIOB MHOTOTPAHHOTO yriia. CBOMCTBA MIJIOCKUX U JIByTPAHHBIX
YTJIOB TPEXTPAHHOIO yTJia. TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buabl MHOrorpaHHMKOB, pa3BEépTKa MHororpaHHuka. [Ipusma: n-yrospHas
Mpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBas U TOJHAS TTOBEPXHOCTH MPU3MBI.
[Tapamtenenunen, npsAMOYTroJIbHBIM NAapaJuUIeJIENUIIE] U €T0 CBOMCTBA. KpaTuaiue
IyTH Ha TOBEPXHOCTHM MHOrorpanHuka. Teopema Oiunepa. [IpoctpancTBeHHas
teopema Iludaropa. [lupamuna: n-yronpHas mupamuja, IpaBUibHAs U yCeUEHHAsI
nupamuabl. CBoiicTBa péOGep M OOKOBBIX TIpaHEd MPaBUIBLHON MHUPAMUIBI.
[IpaBuibHBIE MHOTOTPAHHUKHY: NPABWIbHAS MPU3Ma U



IIpaBWJIbHAs IHPAMHUAA, NPABUIIbHAS TPEYroJibHas NHUPAMHUAA W IPaBUIJIBbHBIN
TeTpa’ap, KyO. IlpeacraBieHne O NpaBWIBHBIX MHOTOIPAHHUKAxX: OKTa3p,
TOJIEKa’Ip U UKOCAIP.

Bbluncienue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, JAMAaroHaiad, YIJbl.
[Inomans OOKOBOW IMOBEPXHOCTH M IOJHOW IOBEPXHOCTH MPSAMON NPHU3MBI,
IUIOIIA/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMoi ipu3Mbl. I lnomans
OOKOBOIl IMOBEPXHOCTH M MOBEPXHOCTU MNPABUIBHOW NUPAMUJBI, TEOpPEMA O
TUIOIIAIN YCEUYEHHOW TUPAMU/IBI.

CummeTpusi B NPOCTPAHCTBE. OJEMEHThl CUMMETPUM  IPAaBUIIBHBIX
MHOTOIrpaHHUKOB. CHMMETpUsT B TNPABWIBHOM MHOTOTPaHHUKE: CHMMETPHUS
NapajulesIenunea, CHUMMETPUS NPABUIIBHBIX IIPU3M, CHUMMETPUS IPABUIBHOU
OUPAMUJIBIL.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApPHBIE, COHAIPABICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JI€MCTBHS C BEKTOPaMU: CIIOKEHHE
U BBIYMTAHHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBolcTBa ClI0KEHHSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YUCIIO.
IloHaTHe KOMIUIaHApHBIE BEKTOpHI. IIpU3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pasloKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHApHbIM  BekTopam. lIpaMoyronpHass  cuctemMa  KOOpAWMHAT B
npoctpaHcTBe. KoopaunaTel BekTopa. CBs3b MEXIAy KOOPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMHd TOYEK. YTOJI MexXay BekTopaMu. CKaJasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[lonsTus: UUIMHOpPUYECKass TIOBEPXHOCTb, KOHHYECKas MOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, oOpa3ywomue noBepxHocTel. Tena BparieHus:
LWJIMH]IP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacmnosioxenue chepbl
M TUTOCKOCTH, KacaTellbHasl IUIOCKOCTh K cepe. M300pakeHne Ten BpallleHUs Ha
wiockocT. Pa3Béprka nununapa u konyca. Cummetpust chepsl U mapa.

O6bEéM. OcHOBHbIE CBOMCTBa 00BEMOB Tel. Teopema 00 oO0BEME
NPSIMOYTOJIBHOTO Mapajiesienumnena u ciaeactsus u3 He€. OO0bEM mpsMod U
HAKJIOHHOM TpU3MbI, HWIMHIPA, MUpaMuIbl U KoHyca. OO0bEM IIapa U 1apoBOTO
CETMEHTA.

KoMOuHanmu Tenm BpalieHHWss W MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B
IWIMHpP, OMHCaHHAas okojio uwimHapa. [lepeceuenue cdepbsl u 1Iapa ¢
miockocThio. Kacanue mapa u chepsl miockoctbio. [loHsiTHE MHOrOrpaHHuUKa,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BIMCAHHOW B MHOTOTPAHHUK WA TEJO
BpaLlCHHUS.

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, IUIOMAAb chepbl U e€ yJacTei.
[Tonobue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIOMAACH MOBEPXHOCTEH
nono6Hsix Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IIJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

ITocTpoeHue ceueHnii MHOTOTPAaHHUKOB M TEJ BPAILICHUS: CEUYCHHS WJIMHIpA
(mapajuilenbHO W NEPHEHIAUKYJISPHO OCH), CEUYEHUs KoHyca (IapasulesibHbIe
OCHOBAHHUIO U MPOXOJAIINE YEPE3 BEPIINHY), CEUEHUS 1Iapa, METO/IbI MOCTPOECHUS
CEUYEHUI: METOJ| CIIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYILEH IUIOCKOCTH.

BekTopbl  KOOPAUHATHI B MPOCTPAHCTBE

Bexkrtopsl B npocTpaHcTBe. Onepaiuu HajJ BEKTOpaMUi. BEKTOpHOEyMHOXKEHNE
BeKTOpoB. (CBOWCTBA BEKTOPHOrO0 yMHOXeHHs. [IpsmoyronpHas cucrema
KOOpAWHAT B mpocTtpaHcTBe. KoopauHaTel BekTopa. PasioxkeHue BeKkTopa IO
6a3ucy. KoopanHaTHO-BEKTOPHBIN METOJI IIPH PEIICHUN T€OMETPUUYECKUX 3a]1a4.

JIBUKeHUs1 B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtoOpakenus. JIBUKEHUS M PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBWKCHUW. Buapl JBWXKEHUM: TMapallyIebHBIM IMEPEeHOoC,
LIEHTpaJIbHAasl CUMMETPHs, 3€pKajdbHas CHUMMETPHS, MOBOPOT BOKPYT MPSIMOIL.
[TpeobpazoBanus noaodus. [lpsimas u cdepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YUYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpa:kaaHcKoe BoCIUTAHHE:

Cc(OPMHPOBAHHOCTD I'PAXKIAHCKOM MO3UIMH 00YYaIOIETOCs KaK aKTUBHOT'O U
OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIECTBA, IPEICTABICHHE O MATEMATHICCKUX
OCHOBaxX (YHKIIMOHUPOBAHUS PAa3IMYHBIX CTPYKTYp, SBJICHHUH, TPOICAYP
IpaXkIaHCKOTO 001IecTBa (BBIOOPHI, OTIPOCHI M IPYTOe), YMEHUEB3aUMO/ICHCTBOBATh
C COIMATPHBIMU MHCTUTYTAMH B COOTBETCTBHHU C UX (DYHKIUSAMU U HA3HAUCHHUEM;

2) NaTPUOTHYECKOE BOCTINTAHHE:

c(hOPMHUPOBAHHOCTh POCCUUCKOHN T'PaKTAHCKOW MICHTUYHOCTH, YBOKCHUS K
IPOIUIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH, IICHHOCTHOE OTHOIICHHE K
JTOCTHKCHHSIM POCCUHCKUX MAaTEMAaTHKOB M POCCUHCKON MaTEeMAaTHUECKOH IIKOJIBI,
WCIIOJIb30BaHUE JTHX JOCTH)KCHHH B JPYTHX Haykax, TEXHOJIOTHAX, cdepax
YKOHOMHKH;

3) IyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HaHWE JAYXOBHBIX IIEHHOCTEH POCCHUCKOTO Hapoja, CPOPMUPOBAHHOCTD
HPAaBCTBCHHOTO CO3HAHWSI, STUYECKOTO IMOBEACHHS, CBSI3aHHOTO C MPAKTHUESCKUM
IPUMEHEHUEM JTIOCTIKEHUH HAYKH U e TSIBHOCTHIO YIEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJla B IOCTPOCHHUE YCTOWYUBOTO OYayIIEro;

4) 3cTeTHYEeCKOe BOCITUTAHME:

ACTETHYECKOC OTHOIICHHWE K MHUPY, BKIIIOYas 3CTETHUKY MaTeMaTHUECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PEIICHUH, PacCyKICHUH, BOCIPUUMYHBOCTD
K MaTEMaTHYECKHM acIlleKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,;

5) ¢pu3nyeckoe BOCIUTAHME:

cOpPMHUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUSCKWE 3HAaHUSA B
MHTEpecax 3J0POBOTr0 U 0€30MMacHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (370pOBOE THUTAHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUN U
OTJIbIXa, PeryispHas (Gu3nvecKkas aKkTUBHOCTB), (PMU3HMUECKOE COBEPIIICHCTBOBAHUE
IPH 3aHATHSIX CIIOPTHBHO-030POBUTEIBHON JACSITEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHHUE:

TOTOBHOCTh K TPYAYy, OCO3HaHHE IICHHOCTH TPYIOJIOOMS, HHTEpeC K
pa3auuHbiM  chepaM  MPOPECCHOHANBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW M € NPHIOKEHUSMH, YMCHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymield mpodeccu M peaTn30BbIBAaTh COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHUIO U



caMO0Opa30BaHUI0 HA MPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYACTHIO B PEHICHUH MPAKTUYECKUX 3a]a4 MATEMATUYECKON HANIPABIECHHOCTH;

7) 3K0JI0OTHYECKOe BOCTIMTAHHE:

c(OPMUPOBAHHOCTh  AKOJIOTMYECKON  KyNbTYpbl, TOHHUMAaHHUE BIHMSHUA
COLMAJIbHO-DKOHOMUYECKHUX IPOLECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpelibl, 0CO3HaHUE MI00AIBHOTO XapaKTepa dKOJOTUYECKUX MPOOIIeM, OpUEeHTAITUS
HAa TMPUMEHEHHE MATeMAaTHYeCKUX 3HAHWM [JIs pelieHus 3a1ad B o0yactu
OKpYXalollled Cpeapl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKHM HX BO3MOXHBIX
ITOCJIEACTBUAN IS OKPYKAIOIIEN CPENbL;

8) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHON MPAKTUKH, TIOHUMaHUE MaTEMaTUUECKOM
HAyKU KaK cepbl YEIOBEUECKOH I€ITEIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH
JUISL pa3BUTHUS LIUBWIM3ALIMY, OBJIA/ICHUE SI3bIKOM MAaTEMATHKUA U MaTEMaTUYECKOU
KyJIbTYypOU KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIISITH IPOECKTHYIO
Y UCCIIENOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiicTBUS

ba3oBble Joruyeckue aeiicTBUA:

BBISIBJISAITH U XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MaTEMAaTHYECKUX
00BEKTOB, MOHITUH, OTHOIICHUN MEXIY TOHSATUSIMU, (POPMYTUPOBATHOIIPEACICHUS
MOHATHM, yCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK KJ1acCU(UKAIIUHI, OCHOBAHUS JJIs
0000ITIeHNS U CPaBHEHUS, KPUTEPUH MPOBOIMMOT0 aHAJIH3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBaTh M  MPEOOPa30BBIBATH  CYXKICHHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIIbHBIC, CIMHUYHbBIC, YACTHBIC M O0IIHe, YCIIOBHBIC,

BBISBJISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHUSI
B (pakTax, JaHHBIX, HAOJIOJCHUSX U YTBEPKICHUSIX, Mpeajiaratb KpUTEpUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U TPOTUBOPEUHIA;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOATENIBHO JI0KA3aTeJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMbIe U OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpPATh CMOCOO pelieHus Yy4eOHOUW 3ajaun (CpaBHHBATh HECKOJIBKO
BapUAHTOB PEIICHUs, BLIOMPATh HaKOO0JIee MOAXOASAIINN ¢ YIETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejibCKue 1eMCTBHS:



HCIIOJB30BaTh BOMPOCHl KaK MCCIIENOBATEIIbCKUM HMHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpEUYUE,  MpodIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO IO3UIINI0, MHEHUE;

MIPOBOAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIICIOBAHUE
10 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4YEeCKOro 00beKTa, SBJICHU, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy OOBEKTaMHU, SIBICHUSIMU, IIPOLIECCAMU;

CaMOCTOATENbHO (OPMYIHPOBATh OOOOIIEHUS M BBIBOJBI MO PE3YJIbTaTaM
MpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBaHWSA, OICHUBATh  JIOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJbTaTOB, BEIBOJAOB M 000O0ITICHUIA;

IPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIpollecca, a TakKKe BbIJIBUTATh
IPEANOJIOAKEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unopmanueii:

BBISIBIISIT ACUIIMTH MHPOPMAIIUHU, TaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIPOC U JJIsI PEIICHUS 3a/1a4H;

BbIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJIU3UPOBATH,
CHUCTEMaTU3UPOBATH U HHTEPIPETUPOBATH UHPOPMAIUIO PA3IUYHBIX BUJIOB U (OpM
MIPEICTABIICHHUS;

CTPYKTYpPUpPOBaTh HHGPOPMAIIMIO, TPEICTABIATh €€ B Pa3IMUHbIX (opMax,
WUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HaJEKHOCTh uHpopMaru o CaMOCTOSITEJIbHO
chopMyITHPOBAaHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHHMBeEpPCaIbHbIE YUeOHbIE HelCTBHUS

OoO1enue:

BOCHpI/IHI/IMaTB u (1)OpMYJ'II/Ip0BaTB CY)KI[CHI/ISI B COOTBCTCTBHUHU C YCJ'IOBI/IHMI/I nu
nejsiMn O6IH€HI/IH, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3p€HI/I$I B YCTHBIX
N TIIHNCBbMCHHBIX TCKCTAaX, JdaBaTb IIOJACHCHHA II0 XOAYy PpPCHICHHUA 3alaydu,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YJIbTAT;

B X0JZIe¢ OOCYXJICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
HpO6J’ICMBI, pemaeMoﬁ 3aJa4M, BbICKa3bIBaThb HACH, HAICJICHHBIC Ha IIOHUCK
peIHeHI/ISI, COIIOCTABJISAITH CBOH CY)KJIGHI/ISI C Cy)K)IGHI/ISIMI/I )IpyFI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU ¢opme
dbopMynHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

Hpe)ICTaBJ'IHTB pe3y.TIBTaTBI pCH_IeHI/ISI 3aJga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHUsI,
POEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (OpMaT BBICTYIUICHUS C Y4€TOM 3ajad
Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPHH.

PerynsiTuBHBIC YHHBepcaJdbHbIe y4eOHbIe 1eHCTBUS
Camoopranmusanms:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCO0 PEIICHHS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTHUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BIIQZICTh  HaBBIKAMH  IIO3HABATCIbHOW  pediIeKcMH Kak  OCO3HAHUSA
COBEPIIIAEMBIX JEUCTBUI U MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTATOB, BIAJCTh
croco0aMy CaMOTIPOBEPKH, CaMOKOHTPOJSL TIpollecca W pe3yibTaTa pelieHUs
MaTEeMaTUYECKOH 3a/1auu;

IpeIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEHICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JaHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATH MPUYUHBI
JOCTHKEHUS WIIA HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMmecTHasI 1eITEJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBUAYaJIbHOM
paboThl MpU pEHICHUH YYEOHBIX 3aja4y, MPUHUMATH I1I€Jb COBMECTHOM
JEATEIBPHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0 COBMECTHON pPabOThI, pacmpeneisTh
BHJIbI pabOT, JOTOBAPUBATHCS, 0OCYXKIATh MPOLIECC U pe3yabTaT paboThl, 000011aTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B TPYMIOBLIX (hopmax paboThl (00CYyX)AeHUsI, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BEITIOJIHATH CBOIO YaCTh pa00OThl ¥ KOOPJAHMHUPOBATH
CBOM JICUCTBUS C IPYTUMH YJ€HAMHU KOMaH/Ibl, OIIEHUBATh KA4e€CTBO CBOETO BKJIaia
B 0oOmuUi TPOAYKT TO KpUTEPHUsIM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJICCTBHUSI.

HHPEAMETHBIE PE3YJIBTATBI

K koniry 10 ki1acca oOydaromuiicss HAQy4uTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMH TMOHSATUSAMH CTEPEOMETPHUH TPHU
pEIICHUH 3374 U TPOBEACHUHM MaTEMaTHIYCCKUX PACCYKICHUM;

e TMPUMEHATh aKCHOMBI CTEPEOMETPUU M CIEJCTBUSA W3 HHUX TPHU PEIICHUH
TCOMETPUYCCKUX 3a]1aY;

e KJIAcCCHU(UIIMPOBATh B3aUMHOE PACIIOJIOKCHHUE TMPSMBIX B MPOCTPAHCTBE,
TUTIOCKOCTEH B ITPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO ONEPHPOBATH TMOHATHUSMH, CBSI3aHHBIMH C yrjaMd B
IIPOCTPAHCTBE: MEXKIY MPSAMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOH U
MJIOCKOCTBIO;

e CBOOOJHO OIEPUPOBATH MMOHATHUSIMH, CBSI3aHHBIMU C MHOTOTPAaHHHKAMHU;



e CBOOOJHO pAacIlO3HABaTh OCHOBHBIC BHJIBl MHOTOTPAHHUKOB (IIpU3Ma,
nupamMuaa, NpsMOYTOIbHBIN Mapaienenumnes, Kyo);

e KIacCHU(PUIIMPOBATh  MHOTOTPAaHHUKH, BBIOWpas  OCHOBaHUS IS
KJaccuukanuu;

e CBOOOJHO OINEpPUPOBATh IMOHSATUSMH, CBA3AHHBIMH C  CEUYCHHEM
MHOT'OTPAaHHUKOB TIJIOCKOCTBIO;

e BBINOJIHATH napajiesbHOE, LEHTPaJIbHOE u OpPTOTOHAJIBHOE
MIPOEKTUPOBaHKE (PUTYP HA TUIOCKOCTD, BRITOIHATH H300pakeHus Hpuryp Ha
IIJIOCKOCTH;

e CTPOUTHh CEYEHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBIIOJIHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BHJI CBEpXY, COOKY, CHU3Y;

e BBIUMCIATH  IUIONIAAM  [OBEPXHOCTEH  MHOTOrPaHHUKOB  (IIpU3Ma,
nupamMuia), FCOMETPUUYECKUX TeJl ¢ TPUMEHEHUEM (HOPMYIT;

e CBOOOJIHO ONEPUPOBATH MOHITUSIMU: CHMMETPHUSI B MPOCTPAHCTBE, IIEHTD,
OCh U TNIOCKOCTh CHMMETPHH, LIEHTP, OCh U TJIOCKOCTh CAMMETPUH (DUTYPBI;

e CBOOOJIHO OIEpPUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAWHATaM B IPOCTPAHCTRBE;

e BBINOJIHATH ICUCTBUS HAJl BEKTOPaMU;

e pelaTh 3aJa4d Ha J0KA3aTeJbCTBO MATEMAaTUYECKUX OTHOIIEHUWA U
Hax0JICHUE T€OMETPUUECKUX BEJIMUMH, TPUMEHSSI U3BECTHBIE METOIBIIIPU
pElIEHNH MaTEMAaTHYECKUX 3a7ad IMOBBIIMIEHHOTO WU BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATH NPOCTEUINIME MPOrpaMMHBIC CpPEJICTBA M  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4;

e W3BJICKATh, MNPEOOpPa3OBBIBATh M HWHTEPIPETUPOBATH HUH(OpPMALMIO O
MPOCTPAHCTBEHHBIX TIeOMETpUYECKUX (GUrypax, TMPEICTaBICHHYI0 Ha
yepTeKax U pUCyHKax;

e TMPUMEHATH I[OJYYECHHBbIE 3HAHWS HA NPAKTHUKE: CpPaBHUBATH U
aHaJM3UPOBaTh PEabHbIE CUTyalllH, MPUMEHSATh HU3YYEHHBIE MOHSATUS B
mporiecce IMOMCKa pelIeHUs MaTeMaTHU4eCKu  CPOpMYJTUPOBAHHOU
npoOJieMbl, MOJACIUPOBATh PEAIbHBIC CHUTYallMM Ha S3bIKE TEOMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJIEIU C UCIOJIb30BAHUEM T'€OMETPUUYECKHUX
MOHSTUN M TEOpeM, ammapara ajreOpbl, pelniarh MPaKTUYECKUe 3aadd,
CBSI3aHHBIC C HAXOXJICHUEM I'€OMETPUUECKUX BEJIUYMH;

e UMETh MPEACTABICHUS OO0 OCHOBHBIX AdTalax pa3BUTHUS TCOMETPUH Kak
COCTaBHOM yacTu (yHAaAMEHTa pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 ksacca oOydaroniuiicst Hay4uTCs:



CBOOOJHO OIEPUPOBATh MOHATUSMHU, CBSI3aHHBIMH C IWJIMHIPUYECKOM,
KOHMYECKOH U CPEpUYECKON TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
HOJIy4CHMUS;

ONEepUPOBATh MOHATUAMHU, CBI3aHHBIMH C TE€JIAMH BPAIICHUS: LIMJIMHIPOM,
KOHYCOM, cpepoil u mapowm;

pacrmo3HaBaTh Tena BpamieHus (IIMHApP, KOHyC, cdepa W I1Iap) u
OOBSCHATH CIIOCOOBI MTOJIYYE€HHUS TEJ BPALCHMS;

KJIaCCU(PHUIMPOBATh B3aUMHOE PACIIONIOKEHNE CPEPBI U INIOCKOCTH;
BBIYMCIIATh BEJIMYHMHBI 3JIEMEHTOB MHOTOIPAHHHUKOB M TEJ BPAILLECHUSA,
O00OBEMBI U IUIONIAM MOBEPXHOCTEN MHOTOIPAHHMKOB M TEJI BpAallCHMS,
reOMETPUUYECKUX TEJl C IPUMEHEHUEM (OPMYT;

CBOOO/JIHO ONEPUPOBATh MOHATHUSAMHU, CBA3AHHBIMU C KOMOWHAIUSAMU TENl
BpalleHUs! U MHOTOIPAaHHUKOB: MHOTOIPAaHHUK, BIMCaHHBIA B cdepy U
ONMMCaHHBIA OKOJIO cepsl, chepa, BIMCAHHAS B MHOTOIPAHHUK WIH TEJO
BpAlICHUS;

BBIUMCIISITH COOTHOLICHHSI MEXTy TUIOIIAIIMU NTOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEJI;

M300pakarb HU3y4daemble (DUTYpBI, BBIOJHITh (BBIHOCHBIE) IUTIOCKUE
YepTEeKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEYECHUS TEJI BPALLCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATHL M NpeoOpa3oBbIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMPEJACTaBICHHYIO Ha
YyepTekax U pUCyHKax;

cBOOO/IHO ONEPUPOBATh MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHSTH ONIEPAIMK HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CUCTEME KOOPIMHAT;
peniaT FeOMETPUYECKUE 337a4l HA BBIYMCIIEHUE YTJI0B MEKIY IPSIMBIMU
U IUJIOCKOCTSIMU, BBIYMCJIEHHE PACCTOSHHM OT TOYKH A0 IUIOCKOCTH, B
LIE€JIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/1a ITPU PEIICHUH;
CBOOOJHO ONEpUpPOBaTh MOHSTUSIMM, CBSI3AHHBIMH C JIBJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOVWCTBA IBUKCHUU;

BBINIOJIHATh M300paKEHUsI MHOTOTPAaHHUKOB M TeJl BpalleHUs MpHU
MMAPAUIETBHOM  MEPEHOCE, I[EHTPAJIbHOM CUMMETPHUHM, 3€pPKaAIbHOMU
CUMMETPHH, PU TOBOPOTE BOKPYT NPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS MHOTOTPAHHUKOB M TEJ BPAILCHMS: CEYEHUS LUIUHAPA
(mapayuienbHO U NEPIEHIUKYJIISIPHO OCH), CEUEHHUS KOHYCa (MapaijieIbHbIe
OCHOBAHMIO ¥ MPOXOIAIIME YEPE3 BEPIIMHY), CEUCHHUSI 111apa;
UCIOJIb30BaTh METOJbl MOCTPOEHUS CEUEHUW: METOJ CJEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;



JOKa3bIBATh TEOMETPUUECKUE YTBEPIKIACHUS;

MPUMEHSATh TeOMEeTpUYeckue (akThl Al PEIICHUS CTEPEOMETPUUYECKUX
3a1a4, TPEANOJIAraloiuX HECKOJIBKO IIAaroB pEIIEHUS, €CIU YCIOBUS
IPUMEHEHUS 33JJaHbl B IBHOM U HESIBHOU (hopMeE;

pemiath 3aJadd Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHHH |
HAXO0XKJICHUE T€OMETPUUECKUX BEJIMYNH;

MPUMEHSATh MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAI[MOHHbBIE
CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKHX 3a/1a4;

IPUMEHSATH IT0JYyYEHHBIE 3HAHWS HA IPAKTUKE: CPABHUBATH, AaHAJIM3UPOBATH
U OLICHHBAaTh peajbHbIE CUTYyallUd, MPUMEHATb HW3YUYEHHBIC MOHATHUSA,
TEOPEMBI, CBOMCTBA B IIPOLIECCE IIOMCKA PEIICHHs MaTEMAaTU4ECKU
c(OpMyJIMPOBAHHON NMpPOOJIEMBI, MOJECIUPOBATh pPEaJIbHbIE CUTyallUd Ha
A3BIKE T€OMETPHUH, UCCIIEIOBATH IIOCTPOCHHBIE MOJIEIH C HCIIOIb30BAHUEM
F€OMETPUYECKUX TOHATUH W  TEOpeM, ammapara aireopsl, pelarhb
[IPAKTUYECKUE 3a7a4M, CBSA3AHHBIE C HAXOXKICHHEM TI'€OMETPHUYECKUX
BEJINYMH;

UMETh NPEICTABICHUSI 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTH (pyHJIaMEHTa pa3BUTUS TEXHOJIOTH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMMbl Bcero Konrpoakueie | Tlpaxruiecikue o0pa3oBarte/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnosnoxeHue NpsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSIMBIX U IJIOCKOCTEH B 8
IIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSIMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYriel ¥ paccTostHUS 16
6 MHororpaHHUKH 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHne U cucTeMaTU3alus 5 9
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P KourpoJububie | IIpakTuyeckue (upp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 AHanuTHuyeckas reoMeTpusl 15 1
5 [ToBTOpeHwMeE, O606HI€HIfe u 15 1
CUCTeMAaTH3aIs 3HAHHUIA
3 O0bEéM MHOTOTpaHHHUKA 17
4 Tena BpameHus 24
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBro>keHus 5 1
7 [ToBTOpenwue, 06001IeHUE U 17 9
CUCTeMaTH3aIlHs 3HAaHHUHA
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0







HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4eHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IJIOCKOCTH, TapaJlJIeIbHbBIX
NPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA

[TonsTHS cTepeoMeTpun: TOUKa, MpsMasi,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
NpaBujIa N300paKEHUs Ha PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX IIPAMBIX
(OTpe3KoB), cepeIuHbI OTpE3Ka

[TonsTHs: nepecekaroecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

IlousThs: MepeCceKarommecs mI0CKOCTH,
nepeceKarommecs npsamasa u 1mI0CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEUIINX TPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIUX 00bEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX POCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINUX 00bEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE




CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
crneactBus u3 HUX. CrocoOsl 3a1anus
MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHNs MPSMBIX U IIJIOCKOCTEMN

10

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIC ITPOXOJIAT Yepe3 uX
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX IJIOCKOCTEH. PackpainnBanue
MTOCTPOCHHBIX CEUCHUH Pa3HBIMU IIBETAMH

11

N300pakeHne ceueHni mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX IJIOCKOCTeH. PackpainmnBanue
IMOCTPOCHHBIX ceueHuu Pa3HbIMU LIBETAMHA

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEpE3 UX
pEbpa. N3o0paskeHne nepecedeHus
MOJTyYEeHHBIX MJI0cKOoCcTel. PackpamuBanue
IMOCTPOCHHBIX CeueHni Pa3HbIMU LIBETAMH

13

N300paxenune cedyeHuit nmupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uxX
pEbpa. NM3o0pakeHne nepecedeHus
MOJTyYEeHHBIX MJI0cKOoCcTel. PackpammBanue
IMOCTPOCHHBIX CeueHni Pa3HbIMU LIBETAMH

14

Merton ciaenoB AJisl HOCTPOCHUS CEYEHUM




15

Merton cnenoB uisi TOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni MPsIMBIX U
IUIOCKOCTEN

16

Merton ciaefoB AJisi HOCTPOCHUS CEYCHU M.
CaolicTBa niepeceyeHuid NPMbIX U
IUIOCKOCTEN

17

[TocTpoeHue ceueHuii B mupaMue, Kyoe
1o Tpém ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX qepTemefI U 3aI1MCh HI1aroB
MTOCTPOCHHUS

18

[TocTpoeHue ceueHuii B mupaMue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemefI U 3aIlliCh HIaroB
MOCTPOCHUS

19

[TocTpoenue ceuenuit B mupamuie, kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemei/’I U 3aI1MCh HI1aroB
MMOCTPOCHUS

20

[TocTpoenue ceuenuit B mupamuie, kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX '—ICpTe)KeI\/II U 3aIl1iCh IIaroB
MTOCTPOCHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIMOPIIMOHANIBHBIX oTpe3kax. [logobue
TPEYTrOJIbHUKOB

22

[ToBTropenue mianumerpuu: Teopema
Menenas. PacdeTsl B ceueHUSIX Ha
BBIHOCHBIX UepTexax. MicTopust pa3BuTUs
MJITAHUMETPUU U CTEPEOMETPUH




23

KonrponsHas padora "AKCHOMBI
p p
crepeomerpuu. Ceuenus"

24

B3auMHoe pacnonioxkeHue npsMbIX B
npocTpancTBe. CKpeLUBaAOLIUECS
npsivble. [Ipu3Haky CKpemyBaromuxcst
npsMbix. [lapannensHbie npsiMble B
IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOASIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIllel Ha JTaHHOU
npsimoi. JlemMMa o nepeceueHun
NapaJUIEJIbHBIX IPSMBIX INIOCKOCTBIO

26

[TapamensHOCTB Tpex npsAMbIX. Teopema o
TpEX mapauIeNIbHBIX NpAMBbIX. Teopema o
CKPELIUBAOIIUXCS MPSAMBIX

27

[TapannenpsHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apAJIETLHOTO
npoekTupoBanus. Mi3o00paxkeHne pa3HbIX
¢buryp B napajjieIbHON NPOEKIUU

28

MenTpanbHas nmpoekuus. Yroic
COHAIPABJICHHBIMA CTOPOHAMH. YTOJII
MEXy MPSIMBIMU

29

3azauu Ha JOKa3aTeNbCTBO U
UCCIIEIOBAHNE, CBA3AHHBIE C
PacCIOJIOKEHUEM IIPSIMBIX B TPOCTPAHCTBE

30

[ToHsTHS: MapaIeNbHOCT MPIMON U
IJIOCKOCTH B IpocTpancTe. [Ipu3nak
MapajuIeIbHOCTU MPSIMON U TITIOCKOCTH.




CaolicTBa napauienbHOCTH NPSIMOH U
IUIOCKOCTH

31

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajvieIbHOCTHIO MPSIMBIX U TUIOCKOCTEH
B [IPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOASILETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajyIeabHOIO0 APYroi npsiMmoi. Pacuér
OTHOIIEHUI

33

[TapannenpHas MPOEKIKs, IPUMEHEHNE
JUTSl IOCTPOCHUS CEUCHHM Ky0a 1
napauienenumnena. CroiicTpa
napajuieNienuneaa u IpusMbl

34

[TapannensHele ockocty. [IpusHaku
NapajIeNIbHOCTU JABYX IUIOCKOCTEMH

35

Teopema 0 mapajuIeIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIIIIGfI
yepe3 TOUKY, HEe MPUHAJIEKANYIO JAHHOU
MJOCKOCTH U CJIEJICTBUS U3 HEE

36

CaolicTBa napaienbHbIX IJIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIpH IEPECCUCHUH JIBYX IMapalICIIbHBIX
IIJIOCKOCTEN TpeThen

37

CBoiicTBa mapanienbHbIX MJI0CKOCTEN: 00
OTpe3Kax MapasuieIbHbIX MPSMBIX,
3aKJIIOUYEHHBIX MEX]y MapalIeIbHBIMU
IUIOCKOCTSIMU; O NIEPECEYEHUH NPSAMOH €
IBYMS MapaJlieIbHBIMU MIJIOCKOCTAMU




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHUSL
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYT'OJILHOTO
napajuiejenunea

41

Beruuciienue JUinH OTpe3KoB B KyOe u
IPSIMOYTOJIBHOM INapajuleIenuIesie

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocTy. [Ipu3nak
NEPIEHIUKYIIPHOCTH MIPSIMOU U
IJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYISPHOCTH IIPSIMOM U
IJI0CKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH NPAMOU, IPOXOIAIIEH
4yepe3 TOUKY IIPOCTPaHCTBA U
MEPIEHIUKYIIAPHOH K IIJIOCKOCTH

45

IInockoctu u NEPpICHAUKYJIAPHBIC UM
IpsAMBIC B MHOI'OI'PAHHUKAX

46

IInockoctu u NEPpICHAUKYJIAPHBIC UM
IpsAMBIC B MHOI'OI'PAHHUKAX

47

[lepnenuKynsp U HAKJIOHHAS.
[TocTpoeHne nepneHANKyYIIApa U3 TOYKH Ha

MPSAMYIO

48

[lepnieHIuKyNsIp ¥ HAKJIOHHAS.




ITocTpoeHue nepneHuKyIsipa U3 TOYKH Ha
IPSAMYIO

TeopeMa 0 TpEX MEpHEHAUKYIIIPAX

49
(mpsimast u oOpaTHast)

50 Teopema o TpEX nmeprneHaUKyIIpax
(mpsimast u oOpaTHast)

51 VYron Mexay CKpelUBaOIUMUCS
HPSIMBIMU
[Touck nepneHANKYISIPHBIX MPSAMBIX C

52 ITOMOLUIBIO EPIEHAUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuenuii kyda, IpU3Msl,

54 IIPaBWJIBHON MHUPaMUABI C ITIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceueHuit Kyoa, mpU3MBl,

55 IIPaBWJIBHON NMUPaMUABI C TIOMOILBIO
OpPTOTOHAJILHOM NMPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEINBHO IockocTH. [Imockoctu
CUMMETpHUI B MHOTOI'PaHHUKAX

57 [Ipu3Hak nepneHAuKyIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
pPaccTOsSHUM OT TOUKH /10 TUIOCKOCTH

59 [IpaBunbHbIE MHOTOrpaHHUKH. Pacuér
paccTOSHUM OT TOYKH /10 TUIOCKOCTH

60 CriocoObI OIMYCTUTh TIEPIICHANKYIISPHI:




CUMMCTpUsA, CABUT TOYKHU I10
NapajuIeIbHON IIPSIMOM

61

CaBur no HenapauienbHON NPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3anmuoe
pacrojoKeHue MPSMbIX U IIIOCKOCTEH B
npocrtpaHctae"

63

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IIJIOCKOCTH, TPUT'OHOMCETPHA B
IMPOU3BOJIBHOM TPCYT'OJIbHHUKE, TCOPEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroyi MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘IGCKI/IG METOJABI BEIYUCICHUA
yriia MCxKAy IpAMbIMU B MHOT'OI'paHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOIO YIJIa

67

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO MEPIEHINKYIISPHBIX IUIOCKOCTEN

68

IIpu3Hak nepneHAUKYIIPHOCTH
IIJIOCKOCTEM; TeOpeMa 0 IIPSAMOit
MEepEeCEeUeHMs IBYX MIOCKOCTEN
MEPIEHUKYISIPHBIX TPEThEN MIIIOCKOCTH

69

[IpsiMoyroabHBIN Napaienenunesn; Kyo;
U3MEpEeHUs, CBOMCTBA MPSMOYTOJIBLHOTO
napajuleJenunea

70

TeopeMa 0 quaroHanu nIpsIMOYroJIbHOIO




napajjieacnuieaa u CI€ACTBUC U3 Heé

71

CrepeoMeTpuueckre U MPUKIaIHbIE
3a/1auu, CBS3aHHBIE CO B3aUMHBIM
PacmoI0KEHUEM MPSMBIX U IIJIOCKOCTH

72

[ToBTOpEeHME: CKpemMBaOIIUECs MPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHAPTHBIX
MHOTOTpaHHUKAX

73

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKpCHIMBAOIHNUXCA NPAMBIX, PAaCCTOAHUC
MCKAY CKpCHIUBAOIIUMHUCA TPAMBIMU B
IMPOCTBIX CUTYyalIUAX

74

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINITIOCKOCTH

75

Beruncrnenne paccTossHUN MEXKIY
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO MEPIIEHIUKYIAPHON INIOCKOCTH

76

TpéXrpanHblii yroi, HEpaBeHCTBa IS
TpexrpaHHbixX yrioB. Teopema [Tugaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JUJIS
TPEXTPAaHHOIO yIJia

77

DneMeHThI ChePUIEeCKON TeOMETPHH:
reoJIe3M4eCcKue JIMHUU Ha 3eMie

78

Kontponbras padota "Yrib1 u
paccrosiHus"

79

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €ro DJIEMEHTHI"

80

[Tupamuna. Bunsl nupamun. [IpaBuibHas
nupamua




[Ipusma. [IpsiMast 1 HaKJIIOHHAS! IPU3MBI.

81 1
IIpaBunbpHas npusma

82 [IpsiMont napaienenunen, 1
MPSIMOYTOJIBHBIN Napaienenurnes, Kyo

83 Brinykibsie MHOTOrpanHuKd. Teopema 1
Ditnepa
Beimykiisie MHOrOrpanHuku. Teopema

84 Olinepa. [IpaBuibHbIE U IOJTYTIPAaBUIIbHBIE 1
MHOTOTPaHHUKH

85 KonrponsHas padora "MHororpanHuku” 1

86 [TonsiTHe BeKTOpa Ha MJIIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3zHocTh BEKTOPOB 1

89 [IpaBuio napannenenumnena 1

90 YMHO)K€eHnE BEKTOpa Ha YHCIIO 1
Paznoxenne BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIKAILUX B OJTHOU 1
IJIOCKOCTH

92 CkansipHO€ IPOU3BE/IEHUE 1

93 Brruucrienue yria Mexy BEKTOpamMu B 1
MIPOCTPAHCTBE

94 IIpocreimme 3agaun ¢ BEKTOpaMu 1

95 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

96 [Tpocreiimme 3agaun ¢ BEKTOpaMU 1

97 [Ipocreitmme 3amaun ¢ BEKTOpaMu 1

98 O0o01IeHne 1 cucTeMaTH3alys 3HaHUH 1




99 O06001eHre U cucTeMaTUu3alus 3HaHUH 1
100 Hroroas koHTpobHAs paboTa 1
101 Hroroas koHTpobHAs paboTa 1
102 O06o001eHre U cucTeMaTU3aIus 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHBIE
Hara uudgposbie
Nenn/m | Tema ypoka Kontposbubie | IlpakTuueckue
Bcero u3yyeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [ToBTOpenue Temul "KoopauHatsl BEKTOpa 1
Ha TJIOCKOCTH | B MPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkansipHoe 1
MPOU3BEICHUE BEKTOPORB"
3 [ToBTOpeHue TeMsl "Brruncienue yria 1
MEXy BEKTOpaMU B MPOCTPaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHHE IPSIMOH, 1
MIPOXOJISIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IJIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenune 1
8 JIuHeliHbIE HEPABEHCTBA, JIMHENHOE 1
pOrpaMMHUPOBaHKE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE 1
MIporpaMMHUpPOBaHUE
10 AHaIUTHYECKHE METOABI pacyéra yria 1
MEXAY IPSIMBIMH B MHOTOTpaHHUKaX
11 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXY TUIOCKOCTSMHM B MHOTOI'PaHHHUKaX
12 ®dopmyna pacCTOSHUS OT TOYKH JI0 1




IIJIOCKOCTH B KOOPpJZIMHATaxX

Haxoxnenue paccTosiHUI OT TOUKH J10

13
TUIOCKOCTH B Ky0e

14 HaxoxxneHne pacCcTOsHUI OT TOUKH J10
IUIOCKOCTH B ITPABUIILHOM MUpaMUIe

15 KonTponbHas pabota "AHanuTrueckast
reomerpust”

16 CedeHust MHOTOIPAaHHHUKOB: CTaHJapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/ CIIEZIOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC

18 TUIOCKOCTH, MTEPECEUCHUS MPSMBIX U
IJIOCKOCTEMN

19 [TapannenbHbIe TPSIMBIE U TUIOCKOCTH:
napasesbHble CeUYeHUS

20 [TapannenbHbIe TPSIMBIE U TUIOCKOCTH:
pacy€r OTHOLIEHUI
[TapannensHble NpsiMbIE U MIIOCKOCTH:

21 YTJIBI MEXK/TY CKPEIIUBAIOITIMHUCS
TPSIMBIMHA
[eprieHUKYIISIPHBIE IPSIMBIE H

99 IUIOCKOCTH: CTaHAAPTHBIE Maphbl
HEepIEHIUKYISPHBIX TIOCKOCTEH U
IPSAMBIX, CHMMETPUU MHOTOI'PaHHUKOB
[leprienauKynApHBIE IPSIMBIE U

23 IUIOCKOCTH: TeOpeMa 0 Tpex
NEePIeHIUKYIIApax

24 [TepnenauKynsipHBIC IPSMBIC U




IIJIOCKOCTHU: BBIYHCIICHUA AJIUH B
MHOI'OIrpaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, (POPMYITBI 1S
10 e, COOOpaKEHUS TTOA00uS

26

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYJIbI JJIs
TJI0IIAJIEH, COOOpaXKEHUS TT0 100U

27

[ToBTOpCHME: IIOMIAIH
MHOTOYTOJTBHUKOB, ()OPMYJIBI JIS
IO e, COOOpaXKEHUS 110 100US

28

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00uS

29

[Tnomany ceueHUit MHOTOTPAHHUKOB:
TUTOIIAN TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPAKEHHUSI TTIOJ00US

30

KonTponabnas pabora "[loBTopenue:
MHOT'OT'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

O6béM Tena. O0BEM MPSAMOYTOIBHOTO
napaJenenuneaa

32

3amaun 00 yBOeHHH Ky0a, O KBaJApaType
Ky0a; 0 TpUCEKIIUU yTia

33

CrepeoMeTpHUEeCKHE 3a]1a4H, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJenenuneaa

34

HpI/IKJIa,Z[HBIC 3aga4u, CBA3aHHBIC C




BBIUMCIICHHEM 00BhEMA MTPSIMOYTOJIBHOTO

napajuiejenumneia

35 O0BEM TIPSIMOIA TPU3MBI

36 CrepeoMeTpUUeCKUE 3aJa4l, CBA3aHHBIE C
BBIYUCIICHHEM 00bEMOB MPSIMOM MPU3MBI

37 [Ipuknanuble 3a1a4un, CBsI3aHHBIE C
00BEMOM IIPSIMO MTPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpenenéHHoro uurerpaia. O0bEmM
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpenenéuHoro uurerpaia. O0sEM
MTUPAMU/IBI

40 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00bEMOB MUPaMU/I C OOIIUM yTIIOM

42 CrepeoMeTpHuecKUe 3aJa4l, CBS3aHHBIE C
00BbEMaMHU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHUECKHE 3aJa4l, CBA3aHHBIE C
00BEMaMH MUPaMUIBL
[Tpuknagaeie 3agaun 1o Teme "O0BEMBI

44 Ten", CBA3aHHbIE ¢ 00bEMOM HAKIIOHHOM
MIPU3MBI

15 [Ipuknanueie 3anaqn no reme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00bEMOM TUPAMU/IBI

16 [Tpumenenne 00bEMOB. Brruncienue

PaCCTOSAHMA OO0 IMMIIOCKOCTHU




KonTpomnpHas padota "O6bEM

47 "
MHOTOTpaHHHUKA
[{unuHapuyeckas MOBEPXHOCTb,

48 00pa3yromne WIHHIPHIECKON
MOBEPXHOCTHU

49 s ap. [IpsMoi KpyroBon LWIMHIDP.
[Imomaap MOBEPXHOCTH HUIUHAPA

50 Konnueckast moBepxHOCTh, 00pa3yrolme
KOHHYEeCKOU noBepxHocTu. Konyc

51 Ceuenne KoHyca IIIOCKOCTHIO,
napauieTbHOM MI0CKOCTH OCHOBAHMUS

59 VYceuénnslit konyc. M3o00paxenue
KOHYCOB U YCE€UEHHBIX KOHYCOB

53 [Tmomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM TOBEPXHOCTH KOHYCA

54 [Tmomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM MTOBEPXHOCTH KOHYCa
CrepeomeTpuyuecKkue 3aa4i Ha

55 JI0OKa3aTelIbCTBO U BHIYUCIICHUE,
IIOCTPOCHHUEM CEUEHU I LINIINHIpA, KOHYCa
CrepeomeTpryeCcKHe 3a1a4u Ha

56 JI0Ka3aTeNNbCTBO U BBIUUCIICHUE,
IIOCTPOECHHUEM CEUEHUH LMINHIpa, KOHYyca

57 [TpuxnanHbie 3a1a4u, CBSI3aHHBIE C
UIHHIPOM

58 [TpuxnanHblie 3a1a4u, CBSI3aHHBIE C
[UTHHIPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTHI0. By 1 n3obpaxenue mapa

61

[Tepeceuenue chepsl u 1mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHI0. By 1 n3o0pakenue mapa

62

VYpasuenue cepsl. [Lnomans chepsl u e€
qyacTen

63

Cummetpus cdepsl U mapa

64

CrepeomeTpuyecKHe 3ajaud Ha
JI0Ka3aTeIbCTBO M BBIYHCIICHUE,
CBSI3aHHBIC CO c(epoii U HIAPOM,
MOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

65

CrepeoMeTpHuueckue 3aqadyd Ha
JI0KA3aTeNbCTBO U BBIYHCIICHHE,
CBsI3aHHBIE CO cpepoli U mapom,
MIOCTPOCHHEM MX CEUYCHHH TNTIOCKOCTHIO

66

[IpukitagHble 3a1a4n, CBA3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTh Ha MJIOCKOCTH,
BBIYHCIICHHS B OKPYKHOCTH, CTAH/IaPTHBIE
mogoous

68

Paznuunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U
MHOT'OI'PpaHHUKOB

69

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

70

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"




71

KontponsHas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O0béMm uuHapa. Teopema 06 00bEMe
MMpAMOIro HuJiInHApa

73

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaterpana. OobpEm
KOHYyca

74

TTnomanu 00OKOBOH U IOJIHOMU
MIOBEPXHOCTH KOHYyCa

75

CrepeomeTpruecKue 3aJauu, CBSI3aHHbIE C
BBIYHUCIICHHEM 00BEMOB IIMIIMH/IPA,
KOHYyca

76

[Tpuknanueie 3apa4un mo Teme "OO0bEMBI U
TIJIOIIA U TTIOBEpXHOCTEHN Ten"

77

OO0bEM 11apa U MapoBOTrO CEKTOPA.
Teopema 06 06nEme mrapa. [Tnomans
cheprl. CTepeoMeTpudecKue 3a/1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
rapa, mapoBOro CerMeHTa U MapoOBOTO
CEeKTOopa

78

[Ipuknanueie 3apaun mo Teme "OOBbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
miomaaso cepbl. COOTHOMIEHUS MEXKITY
IUIOHIA/IIMU TOBEPXHOCTEN U 00BEMaMU
MMOJOOHBIX TEN

79

[TogoOHEBIE TE€Na B MPOCTPAHCTBE.
N3menenne 06bEMa mpu mo100Uu.
CrepeomeTpHuyecKHe 3a7auu, CBI3aHHBIC C




BBIUHCIIEHUEM O0BEMOB TEJ U IUIOMIAAEN
IIOBEPXHOCTEN

80

KonTtponsnas padora "[1nommanu
MOBEPXHOCTH U 00BEMBI KPYTJIBIX Tel"

81

JBuxenus npoctpanctBa. OToOpaxeHus.
JBmxeHus u paBeHCTBO puryp. O0mue
CBOMCTBA JIBWXCHUHN

82

Buael nBukeHuil: napamiebHbIN
MEepPEHOC, IEHTPaIbHasi CHMMETPUSI,
3epKalibHasi CAMMETPHS, IOBOPOT BOKPYT
PAMOM

83

[IpeobpazoBanus nonodus. [psmas u
cdepa Ditnepa

84

FGOMeTpI/I‘-IeCKI/Ie 3aaa4u Ha MPUMCHCHUEC
JABHXXCHUA

85

Kontponbnas padota "BekTopsl B
npocTpaHcTae”

86

Ob6o6u1aroree noropeHue 11 noHsATUi U
MeTo/I0B Kypca reomeTpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"[TapamyienbHOCTh NPSMBIX U IUIOCKOCTEN
B IIpoCTpaHcTBe"

87

Ob6o6maromee noropenue 11 noHATH 1
MeTO/I0B Kypca reomeTpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNsI 3HAHUIA:
"BekTops! B mpocTpaHcTBE"

88

O6o06matomee moBTopenue 11 mouHsTHi 1
MeTo0B Kypca reometpuu 10-11




KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BexTops! B IIpocTpaHcTee”

89

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIlMsI 3HAHWI:
"OO0BbeM MHOTOTpaHHHKA"

90

O6o6matomee moBTopeHue 11 moHITHI 1
MeTo0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEeMAaTHU3aIlMsI 3HAHWIA:
"O0beM MHOrOrpaHHHUKA"

91

O6o06matomee moBTopeHue 11 moHATHI 1
MeTo0B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"TTnommany moBEepXHOCTU U 0OBEMBI
KpyTJbIX Ten"

92

Ob6o6uaroree noropeHue 11 noHsATU U
MeTo/I0B Kypca reometpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"Tlnomaan NoBepXHOCTU U 00BEMBI
KpyTJbIX Ten"

93

HtoroBas koHTpoJIbHAs paboTa

94

HtoroBas koHTpoJbHAs paboTa

95

[ToBTOpenwue, 0600IIEHNE 1
CHUCTeMaTH3allusl 3HAHUI

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAaYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH




97

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

98

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ PoJib B Pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIA

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTMH

101

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HMHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pasBUTHS CTEPEOMETPUH KAK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I1IO
[NPOT'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET
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