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INOACHUTEJBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILIINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
00y4alOIUMUCS TOHSATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337]a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lenas ocBoeHuUs1 mporpaMmMbl yueOHoro kypca «l'eomeTpus» Ha yriayOa€HHOM
YpPOBHE — pa3BUTUE HHJMBHUAYAIbHBIX CIIOCOOHOCTEH,00yHaronuxcst MpH
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKHX 3HAHMM U JEHCTBUU,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JlayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpSIIONIMMH U YCUITUBAIOLIUMH Kypc 0a30BOT0 YPOBHS, SIBISIFOTCSI:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKMX MOJEISAX, MO3BOJIAIOLIMX ONMCBHIBATH M H3ydaTb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMHpoBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHUE MX NPHUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

¢bopMHpOBaHHE MOHHMMAaHHS BO3MOKHOCTH aKCHMOMAaTHYECKOIO MOCTPOCHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHN PACCYKICHUN;

dopMUpOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHMs, YMEHHUSI UX IPUMEHATH, MPOBOJIUTH JI0OKA3ATENbHBIE PACCYXKICHHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPILICHCTBOBAHME MHTEIUICKTYAIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpPEca K U3YICHUIO TEOMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PACloO3HABATh TMPOSBICHUS T'E€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTTMPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJIEIIEH,
MHTEPIIPETALNN TOTyUYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTUYECKUX YMEHUH  pacmpeiensercs He TOJIBKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil padodyeit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOIIPOCaM 00yJaronIuecs
oOpamiaJiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
COOJTIO/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATHh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YYaIOIIUXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTEIbHBIX MpOrpamMM, OOECIEeUnuTh YIrIyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro mpeamera «MaTeMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Todka, ImpsAMas, IUIOCKOCTH,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsameIX. [lapamiensHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajJIENbHOTO MPOEKTUpOoBaHUA. IM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl Ha IUIOCKOCTH: TETpasAp, MapajulesIeuIIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTroronaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISpax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienunier, NOPSAMOYIOJIBHBIM — MHapajulesienuIie];] W €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
NIPAaBWIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS NPHU3MA H



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH U IOJIHOM IOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W MPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHUsI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHIpPA, MUpaMUabl U KoHyca. OO0BEM 11apa U MIapoOBOrO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMNUCAHHOM B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHat B nmpoctpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapauleNbHBIM MEPEeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.

IINTIAHUPYEMBIE PE3YJbTATbBI OCBOEHUSA YYEBHOI'O
KYPCA «'EOMETPUSI» (YTJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HAa  POCCHUHCKOrO  OOINecTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpoLeyp TPaKJAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEHUe
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUH C WX
GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUHCKON TPakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOLUIOMY M HACTOSIIEMY POCCHUMCKOW MAaTEMAaTUKH, HEHHOCTHOE OTHOUICHHE K



JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKON MAaTEMaTUYECKOU IIKOJIBI,
UCIIONb30BAaHUE DJTHUX JIOCTIDKEHUH B JPYTrUX HayKaxX, TEXHOJOTHsX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKH W JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOLICHUWE K MHPY, BKIIOYAs SCTETHKY MATEMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUI, pacCyXI€HHI, BOCIPUUMYUBOCTh
K MAaTEeMaTHYE€CKUM acleKTaM pa3u4HbIX BUJOB HCKYCCTBA;

5) puzuveckoe BocUTaHME:

C(OPMUPOBAHHOCTh YMEHHUS MPUMEHATH MaTEeMaTHUUECKUE 3HAaHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUU U
OTIIbIXa, peryispHas (u3NUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpynoBO€E BocnuTaHMe:

TOTOBHOCTh K TpYydy, OCO3HAaHUE LIEHHOCTU TPYAOJIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCMOHATIBHOM  JAESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIOKEHUSIMH, YMEHUE COBEpIIAaTh OCO3HAHHBINA BbHIOOP
Oyaymeil npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTM4eCKOMy  OOpa3oBaHUI0 U
caM000pa30BaHUIO Ha TMPOTSHKEHUH BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCITMTAHHE:

C()OPMUPOBAHHOCTh  IKOJIOTUYECKOM  KYyJbTYpbl, TOHHMAaHUE BIUSHUS
COLIMAJIBHO-D)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapaKkTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHMYeCKUX 3HAHMM JUIsl penieHus 3agady B 00JacTu
OKpYXarolenl cpeapl, IJIAHUPOBAHUE IOCTYIIKOB M OLEHKH HMX BO3MOKHBIX
MOCIICICTBUUN [T OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd W OOIIECTBEHHOM  MNpPAaKTHUKW, [OHUMAaHHE
MaTEMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW ESITeIIbHOCTH, ITAaroB €€
pPa3BUTUS M 3HAYUMOCTH JJISI PA3BUTUS LMBUIM3ALMH, OBJIAJAEHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYECKOM KyJIbTypOW KaK CpPEICTBOM TNIO3HAHHUS MHpA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO MW HMCCICAOBATCILCKYIO JICATCIIBHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIIAIT M XapaKTepHU30BaTh CYIIECTBEHHBIE MPHU3HAKM MaTEMaTUYECKHX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpa3oBBIBaTh  CYXKJICHHUS:
YTBEPJAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JIeJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4€TOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOMPOCHl KaK HCCIIEIOBATEIbCKU WHCTPYMEHT MO3HAHUS,
bopMynaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SBICHUSMH, MPOIECCAMU;

CaMOCTOSITeNILHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIONECHMS, UCCIIENOBAaHUS, OIICHHBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCa, a TAKKE BbIIBUIAThH
MIPETNOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH JeUIINTH UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX /I OTBETa Ha
BOIIPOC U JIJIsI PEILLICHUS 3a]1a4u;



BBEIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WH(GOPMAIHMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS;

CTPYKTYpUpPOBaTh WHGOPMAIIHIO, TPEICTABIITh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH TPapUICCKH;

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSITENIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMH OOIEHHUs, SCHO, TOYHO, IPaMOTHO BBbIpaKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh UJCH, HAICJICHHbICE Ha TIOMCK
pEIICHUsA, COMOCTABIATh CBOM CYXKICHHUS C CYXICHUSIMH APYTUX YYaCTHUKOB
Jajora, oOHapy)KUBaTh Pa3Uyue U CXOJICTBO MO3HWIIUMA, B KOPPEKTHOU dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAYKEHHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3a/1aud, dKCIIEPUMEHTa, UCCIEI0BaHUS,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHHUS ¢ Y4€TOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusamnus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/a4d, BRIOUPATh CIIOCO0 pelieHus ¢
y4ETOM UMEIOIIMNXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW MH(pOpMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJLJIEKT:

BIIaJICTh ~ HaBBIKAMH  IIO3HABATEIBHON  peduiekcuMm  Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUU U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJECTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a1auH;

MPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUU 3a]1a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, JTAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSIM, OOBSICHATh MPUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJIbHOCTD:



MOHMMATh U KMCIOJIb30BAaTh MPEUMYIIECTBA KOMAHJAHOW M UHIAUBUIYAIHHOU
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NTPUHUMATh IIeIb COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JIOrOBAapUBAThCsS, OOCYX AAaTh IMPOLIECC U Ppe3yJabTaT padoThI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboTel (0OCyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE€ WITYPMBD» M HHBIE), BBIIOJHATH CBOK 4YacTh pabOTBHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMU KOMAaH[bI, OIICHUBATh
KaueCTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMHU CTEPEOMETPUU TPHU
pEelIeHUH 3a7a4 U TPOBEACHUN MaTEMAaTHUECKUX PaCCyKICHHH;

e IIPUMEHATH AKCUOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX IIPU PELICHUU
F€OMETPUYECKHX 3a]1aY;

e KJIACCH(PUUMPOBATH B3aUMHOE PACIOJIO)KEHHE MPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJAHO ONEpPUPOBATH TMOHATUSAMHU, CBSI3AHHBIMM C yIJIaMH B
IIPOCTPAHCTBE: MEXAY MpPSAMBIMH B IPOCTPAHCTBE, MEXKIAY NPSIMOU H
MJI0CKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;

e CBOOOJHO pacrno3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MpH3Ma,
nupamMua, NPSMOYTOJIbHBIN TTapajuieenunes, Kyo);

e KJIacCU(PUUUPOBATH  MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHMS  JJs
KJ1accuduKaluu,

e CBOOOJHO ONEPUPOBATH MOHSATUSIMHU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBINIOJHSATH napasuieiabHOe, LEHTPAIIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBAHKUE (DUTYp HA IIIOCKOCTh, BBIMOJHATH M300pakeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU W3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TpHU3Ma,
MMpaMuJia), TCOMETPUIECKUX TEJI C IPUMEHEeHHEM (hOpMYIT;



CBOOOJTHO OIEPUPOBATH MOHITHUSIMHU: CUMMETPHUS B TIPOCTPAHCTBE, IIEHTD,
OChb M IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHMMETPUH
burypsr;

CBOOOJTHO OIEpPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITOJIHSATH JCUCTBHS HAJl BEKTOPAMMU;

peliarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaxO0XJICHUE TCOMETPUYECKHX BEIUYUH, NMPUMEHSSI W3BECTHBIE METOJbI
IIPU PELICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIICHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

MPUMEHATh MPOCTEUIINE MPOrpaMMHBIE CPEIACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPH PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
U3BJIEKaTh, MPEOOpa3oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTEkKaxX U PUCYHKAX;

MPUMEHATh TOJYYCHHBIE 3HAHWA Ha MNPAKTUKE: CpPaBHUBATh U
AHAJIN3UPOBATH PEAIBHBIE CUTYAIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4YecKd  CPOpMYIHpPOBAHHOMN
npoOIeMbl, MOJEIUPOBATh peajbHBIE CUTyallMd Ha SA3BIKE T€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM I'E€OMETPUUYECKHUX
MOHATUM W TEOpeM, ammapara aiareOpbl, peliarh MPaAKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyvaromuiicss HayduTCs:

CBOOOJHO OMNEPUPOBATH TMOHSATHUSAMHM, CBSI3aHHBIMH C IFUIMHIPHUYCCKOM,
KOHMYECKOH U CPEepUUYSCKOM TOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJTyYCHHUS;

OTIEpUPOBATh MOHATHUSIMHM, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHYCOM, c(hepoii U 1mapowm;

pacno3HaBaTh Teda BpaumleHus (UMIUHAP, KOHYC, cdepa W 1ap) U
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIooKeHue chephl U MIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHHUKOB W TEJ BpalICHHS,
00BEMBI W TUIOIIAM TIOBEPXHOCTEH MHOTOTPAHHMKOB M TEJI BpaIlICHHS,
TEOMETPUUYECKHX TeJ ¢ TPUMEHeHueM (popmyir;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C KOMOWHAIMSIMU TEJ
BpaIieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H



OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WIIU TEJO
BpAILICHUS,

BBIYHCIIATh COOTHOIICHHSI MEXTY TIONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
IMOJJOOHBIX TENT;

U300pakaTh u3ydyaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJl BPALICHUS;

U3BJIEKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YyepTekax U pUCyHKaX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OINEPAIIMU HAJl BEKTOPAMU;

3a71aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CUCTEME KOOPAMHAT;
pelaTh TEOMETPUUECKUE 3a1a4l HA BBIYMCIICHUE YIJIOB MEXAY MPSIMBIMU
Y TUIOCKOCTSIMH, BBIYMCIICHHUE PACCTOSIHUM OT TOYKHA JO IUIOCKOCTH, B
L[€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METOA IPU PELICHUH;
CBOOOJHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TeN BpalleHUS MpH
MapaJJICTIbHOM  TIEPEHOCE, UCHTPAIBHOM CHUMMETPHUH, 3EPKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHus OA00uS;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALICHUS: CEUEHUs LWIMHAPA
(mapamienbHO U MEePICHIUKYIISIPHO OCH), CEYEHUsT KOHYyca (MapaljieibHbIe
OCHOBAHHUIO Y IPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 1I1apa;
MCMOJIb30BaTh METOJIbl TMOCTPOEHUSI CEUYEHU: METOJ CJEAO0B, METOM
BHYTPEHHETO MMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeoMeTpuueckre (akThl Uil PEIICHUS] CTEPEOMETPUUYECKUX
3a71a4, TPEANOJAralolluX HECKOJbKO IIaroB PELIEHUs, €CIIA YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pemarh 3aJayd Ha JO0Ka3aTeIbCTBO MAaTEMAaTHUYECKMX OTHOILIEHUU U
HAXOXJCHUE T€OMETPUUECKUX BEJINYNH,;

IIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

NMPUMEHATh  TOJYYEHHbICE  3HAHUA  HA  MPAKTUKE:  CPAaBHUBATD,
AHAJIM3UPOBATH U OLIEHUBATh PEAJIbHBIC CUTYALUU, IPUMEHATh U3YUEHHbIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B MPOLECCE MOUCKA  PELICHUS
MaTeMaTh4ecku  C(OPMYJTUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peaIbHBbIE CUTyallUW Ha S3bIKE TI'€OMETPUH, UCCIIECIOBATh IOCTPOCHHBIC



MOJEJIM C UCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHH U TEOpeEM,
anmapata anreOppl, pemaTh MNPAKTUYECKUE 3aJadd, CBSI3aHHBIE C
HAXO0XKJIEHUEM T'€OMETPUUECKUX BEIUYHH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne KoanuyecTBo 4yacoB
HaumeHnoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI L OP
n/n Bcero Kontp/ Mpakr/
padoThI padoTsbI
1 BBenenue B ctepeoMeTpuio 23 1
2 B3aumHoe pacnonoxeHue npsiMbIX B IPOCTPAHCTBE 6 1
3 [NapamienbHOCTh MPSIMBIX U TNIOCKOCTEH B IPOCTPAaHCTBE
4 [eprieHAUKYIAPHOCTH MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE 25
5 Vbl U paccTossHUS 16
6 MHororpaHHuKu 7
7 BekTopsl B mpocTpaHcTBE 12
8 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AINS 3HAHUH 5 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
11 KUIIACC
Ne KoanuecTBo yacos
HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI I OP
n/m Bcero Kontp/ Mpaxkr/
padoThI padoTshl
1 AHanuTHueckas reoMeTpHUsl 15 1
2 [ToBTOpEeHue, 06001IEHNE U cUCTeMaTU3alus 3HAaHUH 15 1
3 OO6BEM MHOTOrpaHHUKA 17 1
4 Tena Bparenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI KPYTIIBIX T 1
6 JBrxeHus 1
7 [ToBTOpeHue, 0600IIeHNEe U CUCTEMATH3AITUS 3HAHUI 17 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoanyecTBo 4acoB JlaTta
Tema ypoka Hop
n/n Bcero Konrtp/  Tlpakr/ @ wu3ydeHHs
padoTrsl  padoThI
1 OcHoOBHBIE TpaBUIIa U300pAKEHHUS HA PUCYHKE TNTIOCKOCTH, MApaIeIbHBIX 1
IpAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka
[ToHsATHS cTepeoMeTpHUH: TOUKA, NPsIMast, INIOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
2 npaBuiIa N300pakeHNs Ha PUCYHKE TUIOCKOCTH, MApaJIeIbHBIX TPSMBIX 1
(OTpe3KoB), cepeIuHbI OTPE3Ka
3 [onsaTus: nepecekarommecs MIOCKOCTH, IEPECEKAIOIIUECS MpsIMas U 1
IUIOCKOCTB; TIOTYTIPOCTPAHCTBO
4 [NonsaTus: mepecekaromuecs MIOCKOCTH, IIEPECEKAIONIUECS MPsIMast U 1
IUIOCKOCTB; MOJIYIPOCTPAHCTBO
5 MHororpaHHuKH, H300pa’keHe IPOCTEHIINX IPOCTPAHCTBEHHBIX (QUTYp, 1
HECYIIECTBYIOINX 00BEKTOB
6 MHororpaHHMKH, H300pa’keHre IPOCTEUIINX TPOCTPAHCTBEHHBIX Uy, 1
HECYIIECTBYIOIINX 0OHEKTOB
7 AKCHOMBI CTEPEOMETPHUHU U TEPBBIE CIEACTBUS U3 HUX
8 AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIIEACTBUS U3 HAX 1
9 AKCHOMBI CTEpEOMETPUHU U NIEpBbIE clieCTBUS U3 HUX. CriocoObl 3a1aHus 1
OPSMBIX M IJIOCKOCTEH B pocTpaHcTBe. O003HAaUYEHUS MPSAMBIX U INIOCKOCTEH
N3obpakenune ceueHuil nupaMupl, Kyoa U IpU3Mbl, KOTOPbIE IPOXOJIAT Yepe3
10 ux péopa. M3o0paxkeHne nepeceyeHust MoIy4eHHbIX MII0CKOCTEH. 1
PackpainmBanie NOCTPOSHHBIX CEUEHUH Pa3HBIMH LIBETAMH
N3o6pakenue ceueHuil nupaMuisl, Kyoa U IpU3Mbl, KOTOPbIE IPOXOJIAT Yepe3
11 ux pédpa. M300paxeHune repecedeHus MoIyIeHHBIX IOCKOCTEN. 1
PackpammBanyie NOCTPOSHHBIX CEUSHUH Pa3HBIMH LIBETAMH
12 N3ob6pakenue ceueHuit nmupaMuisl, Kyoa v IpU3Mbl, KOTOPbIE IPOXOIAT Yepe3 1

ux péopa. M3o0pakeHne nepeceyeHusl MoJTy4eHHbIX MIJI0CKOCTEH.




PaCKpaI_HI/IBaHI/IC IIOCTPOCHHBIX CeUeHH I Pa3HbIMH LIBETAMU

H300paxeHne cedeHnii mupamMuibl, Kyoa U MpuU3Mbl, KOTOpPBIE IPOXOISAT Yepe3

13 ux péopa. M3o0paxeHne nepeceyeHns Moay4eHHbIX TIOCKOCTEH.
PackpammmBanue MOCTPOCHHBIX CEYCHUH Pa3HBIMH LIBETAMU

14 MeTo clie1oB /i IOCTPOEHHS CEYEH M

15 Meron CIIEJIOB JUIs TIOCTPOCHHS ceueHuil. CBOICTBa NepeceueHuil NpsIMbIX U
IUIOCKOCTEN

16 Meron CIIEIOB JUIAl IOCTPOCHHS ceueHnil. CBOMCTBA MEPECEUCHUH MIPSAMBIX U
IJIOCKOCTEN

17 [TocTpoenue cequnvﬁ B Upamuie, Kyoe 1o Tpém Toukam Ha pédpax. Co3anue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 11aroB OCTPOCHUS

18 IocTpoenue cequnvﬁ B IMpamMKJie, Kyoe 1o Tpém Toukam Ha pébpax. Cosznanune
BBIHOCHBIX YEPTE)KEH U 3aIIUCh 11aroB IOCTPOCHMUS

19 [TocTpoenue cequnvﬁ B MpamuJie, Kyoe o Tpém Toukam Ha pédpax. Co3nanue
BBIHOCHBIX YEpPTEKEW U 3aIIUCh 11aroB MOCTPOCHUS

20 IocTpoenue cequnvﬁ B IMpamMK/ie, Kyoe 1o Tpém Toukam Ha pébpax. Cosznanune
BBIHOCHBIX YEPTE)KEH U 3aIIUCh 11aroB IOCTPOCHMUS

21 [ToBTOpenue mnanumerpun: Teopema 0 IPONOPLUUOHAIBHBIX OTPE3KaAX.
[Tonobue TpeyroabHIUKOB

29 [ToBropenue mrannmerpun: Teopema Menenast. PacueTsl B cedeHuUsAX Ha
BBIHOCHBIX 4epTekax. Mcropust pa3BUTHS IJIAHUMETPUH U CTEPEOMETPUN

23 KonTtponbHas pabora "Akcrnomsl crepeomerpun. CeueHus"
B3aumHoe pacnionoxenue npsmMbIx B IpocTpaHcTBe. CKpelnBaromuecs

24 npsimble. [Ipu3Haku ckpenuBaronuxcs npsmsix. [lapannensHbie npsMele B
IIPOCTPAHCTBE
Teopema o CynieCTBOBaHMM U €EAMHCTBEHHOCTH MPSIMON MapajuIeIbHOM TaHHOU

25 IIPSIMOM, MPOXOALIEN Yepe3 TOUKY MPOCTPAHCTBA U HE JISXKALIEH Ha TaHHOU
npsiMoi. JIeMMa 0 nepeceueHuH napajuiebHbIX MPSIMBIX INIOCKOCTBIO

26 [TapannenbHOCTh TpeX MpsiMBIX. Teopema 0 TPEX mapaienbHbIX MPSAMBIX.
Teopema o ckpenuBaoIUXCs MPSAMbIX

27 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA NapaljIeIbHOTO




npoekTupoBanus. M3o0paxenue pa3HbiX GUTyp B MapajlieIbHON MPOSKIIUU

HCHTpaJ'H:HaH IIPOCKI M. Vronc COHaIIpaBJICHHBIMU CTOPOHAMMU. VYron MCXKOY

28 1
IPSIMBIMU

29 3aauM Ha J0Ka3aTeJIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C PACIIOI0KEHUEM 1
IPSIMBIX B IPOCTPAHCTBE
[TonsiTHs: MapaIeNbHOCT NPSAMOH U IIJIOCKOCTH B pocTpaHCTBe. [Ipu3Hak

30 NapauIeIbHOCTH IPSIMO U III0CKOCTH. CBOMCTBA NapalIeIbHOCTH IPSIMOU U 1
IUIOCKOCTH

31 ['eomeTpryeckue 3a1a4n Ha BBIYMCICHUE U I0KA3aTENbCTBO, CBS3aHHBIC C 1
NapauIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE

32 [TocTpoenue ceueHus, IPOXOIALIETO YEPE3 NaHHYIO NPSAMYIO Ha YEPTEKE U 1
MapajuIeIbHOTO APYroy npsMoid. Pacyér oTHomeHn I

33 [TapannenbHas npoekuys, IPUMEHEHUE AJIsl IOCTPOEHUs ceueHui Kyda u 1
napauienenunena. CBoNCTBa NapajulesenuIesa U Ipu3Mbl

34 [TapannensHble mnockoctu. Ilpru3Haky napanienbHOCTH IBYX IJIOCKOCTEN 1

35 Teopema o0 napamieaIbHOCTU U €IMHCTBEHHOCTH IUIOCKOCTH, IIPOXOIsALIEH uepes 1
TOYKY, HE IPUHAJIEKALLYIO JAHHOW IJIOCKOCTH U CIEACTBUS U3 HEE

36 CaolicTBa napajuieabHbIX INIOCKOCTEN: O NMAPAJIEIIBHOCTH MIPSAMBIX 1
nepecedeHus! pyu NepecedeHnt JBYX NapauieIbHbIX MIOCKOCTEN TpeThel
CaolicTBa napauieabHbIX IIIOCKOCTEN: 00 OTpe3Kax MapauleabHbIX MPSIMBbIX,

37 3aKJIFOYEHHBIX MEXy MMapaJlIEbHBIMU IUIOCKOCTSIMHU; O TIEPECEUEHNUHN ITPSIMOM C 1
JBYMsI TTapajlJIebHBIMU TIOCKOCTSIMU

38 IMosTOpenue: Teopema ITudaropa Ha MIOCKOCTH 1

39 [ToBTOpPEHUE: TPUTOHOMETPHS MPAMOYTOJIBHOIO TPEYTOJIbHUKA 1

40 CaoiicTBa Kyba U MPSIMOYTOJIHOTO MapasuieIeuIeaa 1

41 Bbruucnenue JUIMH OTPE3KOB B KyOe U MPSAMOYTOJIbHOM Mapaliesienune e 1

42 [lepnieHAMKyYIAPHOCTD NMPSMOM M INIOCKOCTH. [Ipu3HaK nepneHAuKyIIpHOCTH 1
IPSIMOM U INIOCKOCTH

43 [lepneHauKyIsIpHOCTH NPAMOM U MI0CKOCTH. [Ipu3HAK NepHeHANKYISIPHOCTH 1

IPSIMOM M TNIOCKOCTH




Teopema o cyliecTBOBaHUH U €IMHCTBEHHOCTH MPSMOM, TPOXOAIICH yepes

44
TOUYKY IIPOCTPAHCTBA U MEPIEHANKYISIPHON K IIIIOCKOCTH

45 [1nockocTH ¥ nepreHAUKYISIPHBIE UM MPSIMbIE B MHOTOTPAHHUKAX

46 [InockocTy U nepneHANKYISPHBIE UM MIPSIMbIE B MHOTOI'PAaHHUKAX

47 [lepnennukynsip u HakinoHHas. [locTpoeHue neprneHANKyspa U3 TOUKU Ha
PSAMYIO

48 [lepnenaukynsp u HakioHHadA. [locTpoeHne nepneHIuKynspa U3 TOUYKH Ha
IPSIMYIO

49 Teopema o Tpéx nepneHANKYIIApax (mpsmasi ¥ oOpaTHas)

50 Teopema o TpEx meprneHANKYIsIpax (MpsiMas U oOpaTHast)

51 VYron Mexay CKpelrBatoUMMUCS PSIMBIMU

52 [Touck neprieHIMKyYASAPHBIX NPSAMBIX ¢ TOMOILBIO NEPIIEHIUKYISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE POEKTHPOBAHHIE

54 [TocTpoenue ceuenuii Kyoa, MPU3MBbI, IPABUIBHON MHUPAMUIbI C TOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU

55 [locTpoenue ceuenuii Kyoa, MpU3Mbl, IPaBUIbHON MHUPAMUIbI C TOMOILBIO
OpPTOTOHAJILHOU MPOEKIINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [IimockocTn cummeTpuit
B MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHIMKyJISpHOCTH MPSIMON U TUNIOCKOCTH KaK CIIEACTBHE
CUMMETpUHU

58 [IpaBuibHBIE MHOTOIPaHHUKH. Pacd€T paccTOSHUI OT TOYKHU A0 IUIOCKOCTH

59 [IpaBunbHBIE MHOTOIpaHHUKH. Pacy€r paccTOsSHUI OT TOYKHU A0 IJIOCKOCTH

60 CniocoObl 0nyCTUTh NEPIIEHANKYIISAPBI: CHMMETPHUSL, CABUT TOUKH 110
NapajuieIbHON TPSAMOK

61 CaBur 1o HenmapasuieIbHON TPSMON, U3MEHEHUE PACCTOSTHUM

62 KonTposbHas pabota "B3aumHoe pacnonoxeHue NpsiMbIX U IMJIOCKOCTEN B

npocTpaHcTae”




HOBTOpCHI/Iei Yroj MEXay MpsAMbIMH Ha IIJIOCKOCTH, TPUT'OHOMCETPHS B

63 1
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

64 [ToBTOpEHME: YroN MEXAY CKPEIMBAIOIUMUCS IPSIMBIMU B IIPOCTPAHCTBE 1

65 ['eomeTpryeckue METOABI BEIUUCIICHHS YTJIa MEK Y PSIMBIMU B 1
MHOTOTpaHHHUKaX

66 JByrpanubiii yroj. CBONCTBO JUHEUHBIX YIJIOB JIBYTPAaHHOIO yIJjia 1

67 [TepnienquKynsgpHbIe I0CKOCTH. CBOMCTBA B3aUMHO MEPIECHIUKYIIIPHBIX 1
IIJIOCKOCTEN

68 [Ipu3Hak nepneHMKyISpHOCTH IIJIOCKOCTEHN; TEOpeMa O MPSIMON IepeceueHust 1
JBYX IUIOCKOCTEH NEPIEHINKYISIPHBIX TPEThEN INIOCKOCTH

69 [IpsimoyrosnbHbIN Mapauienenunen; Kyo; n3aMepeHus, CBoicTBa 1
IPSIMOYTOJIBHOTO Hapajuiesenunena

70 Teopema o AuaroHany NpsSMOYroOJIbHOTO MapaljIesIeNuIea U CIeICTBUE U3 Hee 1

71 CrepeoMeTpHuuecKre U NPUKIAIHBIE 3aJa4l, CBA3aHHBIE CO B3AUMHBIM 1
PacIoJI0KEHUEM MPSMBIX U INIOCKOCTH

72 [ToBTOpEHME: CKpEIMBAIOIIUECS NIPSMBIE, TAPAJUIEIbHBIE IIJIOCKOCTH B 1
CTaH/IapTHBIX MHOT'OI'PaHHUKAX

73 [Tapa mapaenbHbIX IOCKOCTEN HAa CKPEIIMBAIOIIMXCS TIPSIMBIX, PACCTOSTHUE 1
MEXY CKPELIUBAIOLIMMUCS MPSIMBIMHU B IIPOCTBIX CUTYALUAX

74 PaccrosiHie OT TOYKH 0 IFIOCKOCTH, PACCTOSIHUE OT HPAMOH JI0 TUTOCKOCTH 1

75 Boruncnenue paccTOSHUN MEXy CKPELIUBAIOIIUMUCS MPSIMBIMH C IOMOIIBIO 1
NEPIEHUKYIIIPHON MIIIOCKOCTH

76 Tpé€XrpaHHslid yroi, HEpaBeHCTBA I TPEXTPaHHBIX yIiaoB. Teopema 1
[Tudaropa, TeopeMbl KOCUHYCOB U CUHYCOB JJIsi TPEXTPAHHOTO yIiia

I DeMeHTHI ChEePUIECKO T€OMETPHUH: T€0e3UUECKHE JIMHUN Ha 3emiie 1

78 KonTtponbHas padota "Yrisl u paccTostHUS" 1

79 CucremaTtuzanus 3HaHuN "MHOTOIpaHHUK U €70 3JIEMEHTHI" 1

80 IMupamuna. Buasl nupamu. [IpaBuibHas mupamuia 1

8l [Ipuzma. IIpsmas n HakiaoHHas npusmsl. [IpaBuiibHas npusma 1




82 [IpsiMoOii apasIeNenuIie, MpMOYToIbHbIN TapauIeIenue,], Kyo 1
83 Beinykiibie MEOrorpanHuky. Teopema Diinepa 1
84 Brinykibsie MHOrOrpannuku. Teopema Dinepa. [IpaBuiibHbie 1 1
TI0JIYIIPaBUIIbHBIE MHOTOIPAHHUKH
85 KoutponsHas padora "Muororpanuuku" 1
86 [MoHsTHE BEKTOpA HA IUIOCKOCTH M B IIPOCTPAHCTBE 1
87 CyMMa BEKTOpPOB 1
88 PasHOCTh BEKTOPOB 1
89 [paBusio mapauienenunena 1
90 VMHOKEHHE BEKTOPA HA YUCIIO 1
91 PasnokeHue BEKTOpPa 10 6a3KCy TPEX BEKTOPOB, HE JIEKAIIUX B OJHOM 1
IUIOCKOCTH
92 CxaJsipHOE MTPOU3BEICHIE 1
93 Brlunciienne yria Mexy BEKTOPaMH B IPOCTPAHCTBE 1
94 [Mpocreiitine 3a1a4u ¢ BEKTOpaMU 1
95 Ipocreiimme 3a1a4n ¢ BEKTOPAMU 1
96 [Mpocreiimine 3a1a4n ¢ BEKTOPAMU 1
97 ITpocreiimue 3a1a4u ¢ BEKTOPAMH 1
98 OGo01IeHne ¥ CHCTEMATH3AIINS 3HAHUI 1
99 O0600IIeHNE U CHCTEMAaTH3ans 3HAHUH 1
100 HroroBast KOHTPOJIbHAsT paboTa 1
101 Hrorosast KOHTPOJIbHAs paboTa 1
102 OGo01IeHne ¥ CHCTEMATH3AIINS 3HAHUI 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102




11 KJIACC

Ne KoanyecTBo 4acoB JlaTta
Tema ypoka HopP
n/n Bcero Kontp/ = Ilpaxt/ H3y4eHHs
padorel  padoThI

1 [ToBTOpenue Tembl "KoopiuHaThl BEKTOpa Ha INIOCKOCTH M B IPOCTpaHCTBE" 1

2 [MToropenue Tembl "CKaJIsIpHOE IPOU3BEICHUE BEKTOPOB" 1

3 IToBTOpeHue Tembl "Brruucienue yriia Mexxay BEKTOpaMH B IpOCTpaHCTBE" 1

4 [ToBTOpeHue Temsl "YpaBHEHNE PAMOM, IPOXOAIIEH Yepe3 JBe TOUKU" 1

5 YpaBHEHHE MJI0CKOCTH, HOPMallb, YPaBHEHHE MIJIOCKOCTH B OTPE3Kax 1

6 YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KAX 1

7 BekTopHOE ITPOM3BENEHHE 1

8 JIuHeiHbIe HEPaBEHCTBA, TMHEUHOE POrpaMMUPOBAHUE 1

9 JlunHeiiHble HEPAaBEHCTBA, IMHEHHOE MPOrPAMMUPOBAHHE 1

10 AHaMUTHYECKUE METOIbI pacuéra yriza MeXIy MPSIMBIMH B MHOTOTPAaHHHUKAX 1

1 AHanuTHYECKHUEe METOJIbI pacuéTa yriia Mexay MIOCKOCTSIMHU B 1
MHOTOT'paHHHKaX

12 dopmyiia pacCTOSIHHSI OT TOYKH JI0 TUTOCKOCTH B KOOPIMHATAX 1

13 HaxoxxaeHue paccTossHui OT TOUKHU A0 MIIOCKOCTH B KyOe 1

14 HaxoxaeHne paccTostHUI OT TOYKHU J0 TJIOCKOCTH B MPABUIILHON MTUPAMHUJIE 1

15 KoHnTposbpHas padoTta "AHamuTnueckas reomerpus” 1 1

16 CedeHunss MHOTOTPAaHHHUKOB: CTaHIapTHBIE MHOTOTPAaHHUKH 1

17 CedeHrst MHOTOTPaHHHKOB: METOJI CIIEI0B 1

18 CedeHunss MHOTOTPaHHHUKOB: CTaHIAPTHBIE MJIOCKOCTH, TIEPECEUCHHS TTPSIMBIX U 1
IIJIOCKOCTEN

19 [MapannenbHble IpSIMbIE U TNIOCKOCTH: MApaJUIeIbHbIE CeUeHUS

20 [TapannenbHble IpSAMbIE U TIIOCKOCTH: Pacy€T OTHOILICHHUH

21 [TapannenbHble NpsMbIE U TUIOCKOCTH: YIJIbI MEXKIY CKPEIIHBAIOIIUMUCS




IMpAMBIMHA

HepHCH,Z[I/IK}’J'IHpHBIC IIpAMBIC U IINIOCKOCTHU: CTaHAAPTHBIC ITapPhI

22 1

NEPIICHIUKYISPHBIX TUIOCKOCTEH U MPSIMBIX, CHMMETPUU MHOTOTPDAHHUKOB
NEHAUKYJISIPHBIE MPSMBIE U IJIOCKOCTH: TEOpeMa O TpeX MepHeHAUKYIsSIpax

23 [Tepne e e eope ex meprie 1

24 [leprieHquKyNApHBIEC MPSIMbIE U TUIOCKOCTH: BHIYUCICHUS JJIUH B 1
MHOTOTPaHHHUKAX

o5 [ToBTOpEHME: MIIOIMIAN MHOTOYTOJILHUKOB, (DOPMYIIBI [T TUTOINAICH, 1
COOOpakeHHS TI0100MS

26 [ToBTOpEeHMeE: MIOMIAAN MHOTOYTOJILHUKOB, (hOPMYJIbI JIJIsl TLTOMIACH, 1
COOOpakeHHS TI0100MS

27 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs TUTOIIACH, 1
COOOpakeHHs TT0100MS

g [lnomany ceyeHnii MHOrOTPaHHUKOB: IUIOMIAM TOBEPXHOCTEN, pa3pe3aHus Ha 1
YacTH, COOOpaKECHUS 11O 100U

29 [Tnomaau ceyennii MHOrOrpaHHUKOB: TUIOIIAIU TIOBEPXHOCTEH, pa3pe3aHus Ha 1
4acTH, COOOpaXKCHHUS MTOA00US

30 KonTposabHas padora "[loBTOpeHne: MHOIOTpaHHUKH, CEYEHUS 1
MHOTOTPaHHUKOB"

31 O6béM Tena. O6beM MPSIMOYTOJIBHOTO TapasuieTenune1a

32 3amaun 00 yaABOCHUH KyDa, 0 KBajipaType Ky0a; 0 TPUCEKIUHU yria

33 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbBIE C 00BEMOM MPSIMOYTOIHLHOTO 1
napasuiesenuneia

34 [IpuknamHbie 3a/1a4M, CBSI3aHHBIC C BRIYUCIICHHEM 00BEMA MPSIMOYTOIBLHOTO 1
napasuieNienumnena

35 O06BEM npsMOit PU3MBI 1

36 CrepeoMeTpHUECKUe 3a]]a9d, CBSI3aHHBIC C BBIYHCICHUEM 00BEMOB TIPSIMO 1
MIPU3MBI

37 [IpuknanHblie 3a1a4u, CBsI3aHHBIE C 00BEMOM IPSIMOU TIPU3MBI 1

38 Brruucnenue o0EMOB TeN ¢ MOMOIIBIO onpeneneéHHoro nHTerpana. OobpEm 1

HAKJIOHHOM MPU3MBI




Brrumncienre 00bEMOB TeI ¢ TOMOIIBIO onpeaenéHHoro nHTerpaia. Oobém

39 1
TTUPAMHU/TBI

40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMUJL ¢ OOIIUM YTIIOM 1

41 ®opmyna 06bpéMa mupamuibl. OTHOIIEHHE 00BEMOB TUPAMUJL C OOIIUM YTIIOM 1

42 CrepeoMeTpuuecKre 3aauu, CBA3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1

43 CrepeoMeTpruecKUe 3aja4u, CBSI3aHHbBIE C 00bEMaMU TUPAMHU/IBI 1

a4 HpI/IKJIaI[Hj:Ie 3agauu 1o TeMe "O0bEMBI Ten", CBA3aHHBIE C 00BEMOM 1
HAKJIOHHOM NMPU3MBbI

45 [Ipukiagubie 3anaun mo Teme "OObEMBI TeN'", CBA3aHHBIE C 00BEMOM 1
TUPAMHU/TBI

46 [Ipumenenne 06bEMOB. Briunciienne paccTOsIHUS 10 TIOCKOCTH 1

47 Koutposnbrast pabora "OGbEM MHOrOrpaHHHKA" 1

48 Hunuaapudeckasi MOBEPXHOCTb, 00pa3yrolne HUIHHIPHIECKON TOBEPXHOCTH 1

49 Humusap. [psmoit kpyroBoit nunuHap. [1nomans noBEpXHOCTH LHUIMHAPA 1

50 Konunueckas noBepxHOCTh, 00pasyroliie KoHndeckoil moBepxnoctu. Konyc 1

ol CeueHue KOHyca IIOCKOCTBIO, TIAPAJIEIBHOMN IIJIOCKOCTH OCHOBAHHUS 1

52 VYceuénnslit konyc. M300paxkeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 ITioma e 6OKOBOI OBEPXHOCTH M TIOJIHON TIOBEPXHOCTH KOHYCa 1

54 [Tnomaapr 60KOBOY MOBEPXHOCTH U MOJHON MOBEPXHOCTH KOHYCA 1

55 CTepeoiweTpI/IquKI/Ie 3aJ1a4M Ha J0Ka3aTeJIbCTBO U BHIYHMCIICHHUE, IOCTPOCHUEM 1
CEYeHUH IIUIMHAPA, KOHyCca

56 CTepeoy{eTqueCKHe 3a/1aud Ha JOKa3aTeJIbCTBO U BBIUUCIEHUE, TOCTPOEHUEM 1
CEYEHUH WIMH]Ipa, KOHyca

S7 IpuKsagHBIe 3aa49M, CBI3aHHBIE C [IUTHHIPOM

58 [Ipuknanuelie 3a7a4n, CBSI3aHHbIE C LIMJIMHIPOM

59 Cdepa u map

60 Ilepeceuenue chepsl 1 mapa ¢ mwiockocThio. Kacanue mapa u chepbl 1

IUIOCKOCTBIO. Buj 1 m300paskeHue mapa




[Tepeceuenue chepsl u mapa c miaockocteto. Kacanue mapa u chepsi

61 1
IUIOCKOCTHI0. Bu u n3o6paskeHue mmapa

62 Vpasrenue chepsl. [Tnomans cdhepsl 1 e€ yacreit 1

63 Cummerpust chepsl 1 mapa 1

64 CTepeoMeTpHYECKHE 3a/1aUM HA J0KA3aTEILCTBO M BBIYUCICHUE, CBI3aHHbIE CO 1
cepoil ¥ MapoM, IOCTPOECHUEM HX CEUEHHI TIOCKOCTHIO

65 CrepeoMeTpHYECKUE 3aau Ha J0KA3aTeIbCTBO M BBIYKMCIIEHHUE, CBSI3aHHBIE CO 1
cepoii ¥ MapoM, MOCTPOECHUEM MX CEUEHUH IIOCKOCTHIO

66 [IpuKknagHbe 3a1a9u, CBI3aHHEIE CO cepPOi U MapoM 1

67 IToBTOpEHKE: OKPYKHOCTH Ha IUIOCKOCTH, BEIYMCIIEHHS B OKPY/KHOCTH, 1
CTaHJapTHBIC TIO00US

68 Pasinunble KOMOMHALMK TEJ BPAILCHUS U MHOIOTPAHHUKOB 1

69 3agaun 1o teme "Tena ¥ MOBEPXHOCTU BpaueHus" 1

70 3agaun 1o TeMe "Tena U MOBEPXHOCTH BpalieHus" 1

71 KonTposbnas padora "Tena u IOBEPXHOCTH BparieHus" 1

72 O0béM tunuHapa. Teopema 06 00BEME PAMOro LUIUHAPA 1

73 Beranciienne 06bEMOB TeIT ¢ TIOMOIIBIO ONpeAeEHHOro uHTerpaia. Oobém 1
KOHYCa

74 [Tnomaan 60k0BOM U MOTHON MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHYECKHE 3a/1aUH, CBSI3aHHbIE C BEIYUCICHHEM 00BEMOB IIHIMH/IPA, 1
KOHYCa

76 [Ipuknanneie 3aaauu o Teme "OOBEMBI U MIOMAAN TOBEPXHOCTEH Ten" 1
O0béM 1apa 1 mapoBoro cexkropa. Teopema 00 o0wEme mapa. [Tnomans

I cepnl. CTepeoMeTpUUECKHE 3aaUH, CBI3aHHbIE C BEIYUCIEHUEM 00BEMOB 1
1mapa, IapoBOro CErMeHTa U [IapoBOro CEKTopa
[Ipuknanueie 3aaaun o Teme "OOBEMBI TN, CBA3aHHBIE C 00BEMOM IIapa U

78 omaaso chepsl. COOTHOMIEHHS MEXY IJIOIIAIIMU IIOBEPXHOCTEH U 1
00BEMaMH OJOOHBIX TEI

79 IMono6HbIE TeTa B mpocTpancTBe. Mi3MeHeHne 00bEMa TIPH MOI00UH. 1




CrepeomeTpHUyeCcKHe 3a/1a4H, CBSI3aHHbIE C BBIYMCICHHEM 00BbEMOB TE U
IJIOIIAJEH TOBEPXHOCTEN

80 KoHnTtpoinbhas padora "Ilnomaay moBepXHOCTH U 00BEMBI KPYTJIBIX Te"

81 JBuxenust npoctpancTa. OtoOpaskeHus. J[BU>KeHUs U paBEHCTBO QUTYP.
OO01ue cBoicTBa JBUKEHUI

82 Buas! nBrkeHUN: apauieIbHbIN IEPEHOC, HEHTPAJIbHAS CUMMETPHS,
3epKajibHasi CAMMETPHS, IOBOPOT BOKPYT PSIMOM

83 [IpeobpazoBanus mopodwus. [Ipsmast u cdepa Ditnepa

84 ['eomeTpuyeckue 3aa4u Ha MPUMEHEHHUE JIBUKEHUS

85 KonTponbHas padora "BekTopsl B mpocTpancTse”

Ob6o6maromee mosropenue 11 monsTuit 1 MeTo 0B Kypca reomerpun 10-11

86 KJIACCOB, cUcTeMaTu3alus 3HaHuil: "[lapamiensHOCTh NPSAMBIX U INIOCKOCTEH B
npocTpaHcTse"

87 Ob6o6maromee mosropenue 11 monsTuit 1 MeTo 0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alus 3HaHuii: "BekTopsl B nmpocTpaHcTse"

38 O6o6mmaromiee nopropenue 11 nmonsTuii u MeTo0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMaTH3aIMs 3HaHuii: "BekTopsl B mpocTpaHcTBe"”

89 O6o6mmaromiee nopropenue 11 nousTuii u MeTo0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMaTu3alus 3Hauuii: "O0beM MHOTOrpaHHUKA"

90 O6o6maromiee nopropenue 11 noustuii u MeTo0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTeMaTu3alus 3HaHuii: "O0beM MHOTOTpaHHUKA"
Ob6o6maroree noropenue 11 nonsaTuit 1 MeTo0B Kypca reomerpun 10-11

91 KJIACCOB, CUCTEMaTh3auus 3Hanuii: "[nomany moBepxXHOCTH U 00BEMBI
KpYyIJIbIX TEN"

Ob6o6maromee noropenue 11 nonsaTuit 1 MeTo0B Kypca reomerpun 10-11

92 KJIACCOB, CHCTEMAaTH3aNus 3HaHui: "TIIomanu moBepXHOCTH U 00BEMBI
KpYyIJIbIX TEN"

93 Hrorosas kKoHTpoJbHAS paboTa

94 Wrorosas koHTposibHAsA paboTa

95 [ToBTOpeHue, 0600IIeHNE U CUCTEMATH3AITUS 3HAHUI




HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B Pa3BUTUU

% COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI 1

97 Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTHH 1
COBPEMEHHBIX MH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUI

08 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJIb B pasBUTHH 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

99 Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BHUTHH 1
COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJIb B PasBUTHH 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

101 Hcropus pa3BuTus CTEpEOMETPUH KaK HAyKH U €€ POJIb B PasBUTHH 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

102 Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKH U €€ POJIb B pasBUTHI 1
COBPEMEHHBIX MH)KEHEPHBIX Y KOMIIBIOTEPHBIX TEXHOJIOTUI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



