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IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBasieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHErO
oOuiero o0pa3zoBaHusl, TaKk Kak 00€CIEeYMBAET BO3MOKHOCTh U3YUYEHHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIpPaBIEHHOCTH U MPEAMETOB T'YMAHUTAPHOIO IMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (OpMHpYEMOE€  MpU  U3YYEHUU
00y4YarOIIMMHCS TOHATHUIHBIX OCHOB I€OMETPUHU, NIPHU JI0KA3aTEIIbCTBE TEOPEM H
NOCTPOEHUU LIEMIOYKH JIOTUYECKUX YTBEPXKIACHUM MPHU PEIICHUH T€OMETPUUYECKUX
3a7ay, YMEHHE BBIJIBUTaTb M ONPOBEPraTb TIUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl MPU PELICHHH 33/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTHU
dusnyeckux 3amad.

Llenp ocBoeHuss mporpaMmbl yd4eOHOro Kypea «l'eomeTpus» Ha yriayOia€éHHOM
YpOBHE — pa3BUTHE HHIMBUIYAIBHBIX CIIOCOOHOCTEH OO0y4aroumxcs mpu
U3YYEHUU T'€OMETPHUH, KaK COCTABIISIONICH mpeamMeTHON obnactu «MaTtemaTuka u
uHpopMaTuka»  depe3  OOECIICUCHHE  BO3MOXXHOCTH  IpPHOOpEeTeHHS U
UCTIOJIb30BaHUsI OoJjiee TIIyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu@UIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPo¢heCcCHOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopureTHBIMM 3a/ladaMy Kypca TE€OMETpHH Ha yriayOJIEHHOM YpOBHE,
PACHIMPSIIONIMMHI M YCUIIMBAIOIIUMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

paclIMpeHne NpPeICTABICHUSI O TEOMETPUM KaK 4acTH MUPOBOUM KYJIbTYpbl U
dbopMupoBaHUE OCO3HAHUS B3AMMOCBSI3U TEOMETPUHU C OKPY>KAIOIIUM MUPOM;

dbopMupoBaHUE TMPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UTypaX Kak o
BOKHEUIINX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJISIOIIMX ONUCHIBATH U H3y4daTh
pa3HbIe SBIICHUS OKPY>KAIOIIET0 MUPA, 3HaHWE MOHATUIHOIO anmapara 1o pas3zieiny
«CtepeoMeTpus» y4eOHOTO Kypca reOMETPHUH;

dbopMupoBaHME  YMEHHMS  BJIaJIeTh ~ OCHOBHBIMM  TOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (PUTypax W MX OCHOBHBIMU CBONCTBAMH, 3HAHHE TEOPEM,
dbopMyn U yMeHUE WX MPUMEHSITh, YMEHHUS JIOKa3bIBaTh TEOPEMBbl U HAXOAUTH
HECTaHAApTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpOBaHUE YMEHHMS PACIIO3HABATh HA YEPTEkKaX, MOJACIAX U B PEabHOM
MUPE MHOTOIPAHHMKM M Tejla BpalleHus, KOHCTPYHPOBATh TIE€OMETPUUYECKHE
MOJIETIH;

dbopMUpoBaHUE TOHMMAaHUS BO3MOXHOCTU AKCMOMATUYECKOI'O MOCTPOEHUS
MaTeMaTUYEeCKUX Teopui, (pOpMUpOBaHHE TOHMMAHHUS POJIU AKCHOMATUKHU IPH
IIPOBEJICHUU PACCYKICHUM;

dbopMUpoBaHUE yYMEHHS BIaJE€Thb METOJaMHU JO0Ka3aTelIbCTB W aJITOPUTMOB
pelIeHusl, YMEHUSI WX MPUMEHATh, MPOBOJMUTH J0KA3aTEIbHBIE PACCYXKIACHHS B
XO/JI€ PEILICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJIEpKaHUEM,
dopMupoBaHUE TPEACTABICHUS O HEOOXOJMMOCTH  JIOKa3aTelbCTB  IpH



000CHOBaHMHU MaTEMATUYECKUX YTBEP)KJIEHUHN U POJIM aKCUOMATUKU B MPOBEICHUU
JeTYKTUBHBIX PAaCCyKICHU;

pa3BUTUE M COBEPILICHCTBOBAaHME WHTEJUIEKTYaJIbHBIX UM  TBOPYECKHUX
CIOCOOHOCTEN 00yyarouxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, MCCIIEOBATEIbCKUX
YMEHUN, KpUTUUHOCTH MBIIIJICHUS], UHTEPECA K U3YUEHUIO T€OMETPUH;

dbopmupoBanue (HyHKIIMOHAIBHONW TPAMOTHOCTH, PEJICBAHTHOM T€OMETPUH:
YMEHHSI PACIO3HABaTh IMPOSIBICHUS TE€OMETPUYECKUX TOHATUM, OOBEKTOB W
3aKOHOMEPHOCTE B pealbHBIX >KM3HEHHBIX CUTYallMsIX W MPU U3YUECHUU JIPYTUX
yu4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHMS PEATbHBIX CHUTYallUid, HCCJEJI0BAaHUS MOCTPOEHHBIX MOJIETEH,
UHTEPIPETALMU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «knaccax sBistoTcsi:  «lIpsiMble W IMIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukn», «Tena Bpamenus», «Bekrtopel u  koopAMHATHL B
IPOCTPAHCTBEY, «JIBMKEHUS! B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
HNOHATUSMUY», PENEBAHTHBIMM I'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOyYEHHs B
10-11 kiaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JUHUSAM Y4EOHOTO Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMHM  pachpeiensieTcss He  TOJbKO 110
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 rofaMm oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHoi padboueit
IpOrpaMMBbI, pacTpeAeNEHHBIM MO ToJaM OOYyYeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIuecs
oOpaliajiucb  HEOJHOKPATHO. ODTO MO3BOJISIET  OPraHU30BaTh  OBJAJCHHE
Te€OMETPUYECKUMHU TMOHATUAMHU U HaBBIKAMU MOCIIEA0BATENIBHO U MOCTYMATEIBHO, C
cOOJII0/IEHNEM MPUHLMIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN 00yYalOmUXCsl, paCIIUpss U yriTyOusis
e€, o0pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3gate ychnoBus ansd  auddepeHunanuu  o0yueHUs, MOCTPOCHUS
WHAVNBUAYaTbHBIX O0pa30BaTENbHBIX MpOTrpamMM, OOECIeYuTh  yriayOn€HHOe
U3Y4YECHHE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro npeaMera «MaTtemaTukay;

HOJIrOTOBUTh OOYYAIOIIUXCS K NPOJODKCHHMIO M3YYEHHs] MaTeMaTHKU C
yuétoM BbIOOpa Oynymied npodeccun, obecrieynBasi MPEEMCTBEHHOCTb MEXKIY
oOmuM 1 podeccuoHaIbHBIM 00pPa30BaHUEM.

Ha wusyuyenue yuebHoro kypca «l'eomerpus» Ha yriayOiaEHHOM YpOBHE
orBogutcs 204 vaca: B 10 kmacce — 102 gaca (3 yaca B Hegento), B 11 kimacce — 102
yaca (3 Jaca B HEJIeJN).



COJEPKAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, mOpsmMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHOe pacnosioxkeHHe MpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajuielibHble W CKpelluBarolmuecs mnpsMbie. [Ipu3HaKM CKpelMBarOIIMXCS
npsMbIX. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlieIbHbIE
NpsIMBbIE B POCTPAHCTBE, MAPAIIIENBHOCTh TPEX NPSIMBIX, MAPATIIENBHOCTD MPAMON
u 1ockoctu. [lapamnensHoe W UEHTpabHOE MPOECKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOrO MpoeKTUpoBaHus. M3o0paxeHue
buryp B mapajiesbHOW MPOEKUUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJl
MEXIy NMpSMBIMHA B IpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: MapaJlieIbHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAaHCTBEHHbIE (PUrypbl Ha IJIOCKOCTH: TETpajap, MapajulelienuIe],
MTOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: NEPIEHINKYIISIPHBIE MPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH IMPSAMOW M IUIOCKOCTH, TEOpEMa O HPSIMOH
NEPIEHINKYIISIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IIJIOCKOCTH, PACCTOSIHUE
OT  TOpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPIECHAMUKYJISAPHOCTA  JIBYX
m1ockocTer. Teopema o TpEX NEePIEeHINKYIIAPaAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY NPSAMOM MU IUIOCKOCTBIO, JABYTPAaHHBIN
yroJj, JUHEHWHBIA YroJl IBYTPAaHHOIO yria. TpEXTpaHHBIM U MHOTOTPAHHBIC YIJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yria. Teopembl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpanHuka. llpusma: n-yrompHas
npu3Ma, IpsiMasi 1 HaKJIOHHAsl MPU3MbI, OOKOBAasi U MOJHAsl MOBEPXHOCTb MPU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIM — MHapajulesIeNUNe]] W  €ro  CBOWCTBA.
Kparuaiimne mnyTd Ha TOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema Iludaropa. [lupamupa: n-yrompHas mnupamuiaa,
npaBuibHas W yceu€HHass mnupamuabl. CpoiicTBa pédbep M OOKOBBIX TpaHeil
IIPaBWIbHOW nUpaMubl. lIpaBriibHbIE MHOTOTpaHHUKU: NPABUJIbHAS NpPU3Ma U



IIpaBUJIbHAS IIMpPaMUJA, IPaBWIbHASA TPEYroJibHAs IMpaMHUIAa W IPABUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue O NpaBWIBHBIX MHOTOIPAHHUKAX: OKTasp,
JNOACKAdIp U UKOCABIP.

Bbruncnenue 51€MEHTOB MHOTOTPaHHMKOB: pEOpa, JuaroHalid, YIJbl.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMON IPHU3MBI,
IUIOIIAJIb OCHOBaHUI, TeopeMa O OOKOBOl MOBEPXHOCTH NPSIMON HPU3MBIL.
[Inomane OOKOBOM TOBEPXHOCTH U IOBEPXHOCTH MPAaBUIBHOM NHUpPaMUbI,
TeopeMa O IUIOAAU YCEUEHHON ITUPaMUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUSi B IIPaBUJIBHOM MHOTOIPDAHHHUKE: CHUMMETPUS
napajuielienunea, CUMMETPUs IPAaBWIBHBIX IMPU3M, CUMMETPUS INPABUIBHOU
UPaMU/IbI.

BekTOpbl 1 KOOPpAUMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE W I[POTUBOIIOIOKHO
HaIIpaBJIECHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeCTBUS ¢ BEKTOPaMU: CI0KEHUE
Y BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHUE BEKTOpA Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOPOB. CBOMCTBA YMHOYKEHHSI BEKTOpPA HA YHCIIO.
[TonsaTue xoMIUTaHapHblE BEKTOpHI. [IpU3HAK KOMIUIAHApDHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. TeopemMa O Pa3I0KEHUH BEKTOpA IO TPEM
HEKOMIUIAHapHbIM  BekTopaM. [IpsAmoyrosbHas  cucremMa  KOOpAWHAT B
npoctpancTBe. KoopanHatel Bektopa. CBsi3b MEXAY KOOPAMHATAMHM BEKTOpA M
KOOpAMHATAMU TOYEK. YTON Mexay BekTopamu. CKalnspHOE NPOU3BEICHHE
BEKTOPOB.

11 KVIACC

TeJia BpaleHust

[TonATHs: UWIMHAPUYECKAs MOBEPXHOCTb, KOHHYECKash IOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTedl. Tenma BparieHus:
IJIMHAP, KOHYC, YCeY€HHBI KOHyC, cdepa, map. BszaumHoe pacmonoxeHue
chepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTb K cdepe. M3o0paxenue Ten
BpallleHNs Ha IUIOCKOCTH. Pa3BépTka nmnmuiapa u konyca. Cummerpust cdepsl U
mapa.

O0béM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
OpsIMOYTOJIBHOTO Mapajuienenunena v ciaeactsus u3 He€. OO0bEM mnpaAMon H
HAKJIOHHOW MPU3MBI, WIMHJPA, MUPaMHUAbl 1 KoHyca. O0bEM Imapa W ImapoBOTrO
CerMeHTa.

KomOuHaiuu Tenm BpaleHuss U MHOTOrpaHHHKOB. [Ipw3ma, BmmcaHHas B
IWUIMHJp, ONHCaHHas okojo uwimHapa. Ilepeceuenne chepsr u mapa ¢
wiockocThio. Kacanme mapa u cdepsl miockocTeio. [loHSATHE MHOTOTrpaHHHKA,



OTIMCAHHOTO OKOJIO c(depbl, cdeppl, BNHUCAHHOW B MHOTOIPAHHUK WIIH TEJIO
BpaILICHUS.

[Tnomane MOBEPXHOCTH IWJIMHIpPA, KOHYyCa, IUIOMaas chepbl U e€ JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IMOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpa3zoBanue moao0usi, roMoTeTHs. PelieHne 3agad Ha
IJIOCKOCTH C UCMOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoenue ceyeHrii MHOTOIPaHHUKOB M T€JI BPALICHUS: CEYEHUS LIWIIMHIpa
(mapaJyienbHO W TMEPICHANKYJSIPHO OCH), CEUYCHHS KOHyca (mapalieiabHble
OCHOBAHUIO U MPOXOAAIIME YEPE3 BEPIIMHY), CEUCHHUS 11apa, METOJIbI MOCTPOCHUS
CEUCHMI: METOJ| CJIEJO0B, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ| MEPEHOCA
CEKYIIIEH MJIOCKOCTH.

BekTOopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanuu  Haja  BeKTopamu. BekTopHOe
YMHOXXE€HHE BEKTOpoB. (CBOMCTBa BEKTOPHOTO YyMHOXeHHUs. [IpsMoyrosbHas
cucTteMa KoopauHaT B mpoctpancTBe. Koopaunatel Bektopa. Paznoxkenue BekTopa
no ©Oazucy. KoopJIHWHATHO-BEKTOPHBI METOJA MPU PEHICHUU TE€OMETPUUYECKUX
3a/1ad.

JIBUKeHUs B IPOCTPAHCTBE

JIBwxenust mpoctpanctBa. OTtoOpaxeHus. [[BrkeHUss U paBEeHCTBO (uryp.
O6mme cBoiicTBa JBIWKEHUN. BuIbl JIBUXEHUM: MapaljiedbHbIA MEPEeHoC,
LEHTpaJIbHAasl CUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, MOBOPOT BOKPYT MPSIMOIl.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YUaIOIIEeTrocs Kak akKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOIIecTBa,  IPEJACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
mporeayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, ONPOCHI W JIPYroe), YMEHHE
B3aMMOJICMICTBOBATh C COLUUAIBHBIMA MHCTUTYTAMHM B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) naTpHMOTHYECKOE BOCITUTAHUE:

c(hOpMUPOBAHHOCTh POCCUUCKON T'PakJTaHCKOW HJECHTUYHOCTH, YBOXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAaHHME AYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJICHMS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHUNW HAyKu U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOTO OYIYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYas 3CTETHUKY MAaTEeMaTUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUH, BOCIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHe:

c(OPMHPOBAHHOCTh yYMEHHS TPHUMEHSATH MaTEeMaTUYeCKHe 3HAHUS B
WHTEPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOC THTaHHE, COATAHCHPOBAHHBIA PEXHUM 3aHATHH U
OTJIbIXa, PETyIsipHAs (U3NUecKass aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENIBHOMN €SI TENbHOCTHIO;

6) TpynoBOe BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasiuuHBIM  cepaM  TPOPECCHOHABHOM  JEeSITCIBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW M e€ NPWIOKCHUSIMH, YMCHHE COBEpINAaTh OCO3HAHHBIM BBIOOD
Oynymieit mpodeccun u peaau3oBBIBaTh COOCTBEHHBIC KWU3HCHHBIC TUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U



caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YUYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]]a4 MAaTEMaTHIECKON HAMPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYphl, TIOHMMAHHE BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOMN
Cpelbl, 0CO3HaHUE TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOieM, OpUEHTAIIUS
HAa TMPUMEHEHHE MAaTeMaTUYeCKUX 3HAaHUU JUId pelieHus 3afgad B 00JacTH
OKpYXalolel cpefpl, IUIAHUPOBAHUE IIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIICCTBEHHOW  TPAKTUKH, IOHUMaHUE
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUIU3ALMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MaTeMaTHYECKOW KyJIbTypOW KaK CpPEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBIISATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JACSATEIbHOCTh
WHIVBUAYAJIHHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

ba3oBble jjornyeckue aeiicTBuA:

BBISIBJISITh U XAPAaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXJy MOHATUSIMHU, (OPMYIUPOBATH
OTpe/IeSICHHs] TIOHSITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUu(pUKAIIY,
OCHOBAaHMSI 17151 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUU TPOBOJIUMOIO aHAIN3a;

BOCIIPHHUMATh,  (HOPMYIUpOBaTH W  TPEOOPa3OBBIBATH  CYXKICHHS:
yTBEPAUTEIbHBIE U OTPUIIATENIbHBIE, € AMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIONEHUAX W YTBEPKACHHSIX, MpEJJIaraTh KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTHUBOPEU U,

JenaTh BBIBOJABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUeHUH 10 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSATENIBHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS 1 BBIBO/IBI;

BBIOMpaTh crmocod pereHus: y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHHWs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPHEB).

ba3oBble uccienoBareJbCcKkie AeiCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEILCKUM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENLHO CIUIAHUPOBAHHBINM SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sIBJICHUs, MPoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
NPOBENEHHOTO  HAOJIONIEHUs, HCCIEOBAaHUSA, OLEHHMBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OIIICHHIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpollecca, a TakKKe BbIIBUTAThH
MPENOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH ACPUIUTH MHOOpPMAIMHU, NaHHBIX, HEOOXOJUMBIX Ui OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

BBIOMpaTh MH(OPMAIIHIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm npeacTaBiIeHUS;

CTPYKTYypUpOBaTh HMH(MOPMAIMIO, MPEACTaBIATh €€ B pa3IMuHBIX (hopMmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITENTEHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIIPHHHMATh U (POPMYJIUPOBATh CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
IEISIMU  OOIICHUS, SICHO, TOYHO, I'PAMOTHO BBIP@KaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M ITUCBMEHHBIX TEKCTaX, JiaBaTh IOSCHEHUS IO XOJy PEIICHUS 3a/ayd,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJICHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJieMBl, pemiaeMoOi 3a/Jadd, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha IIOHWCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYaCTHHKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aa4M, SKCIIEPUMEHTA, NCCIICA0OBAHMS,
IPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a7ad
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIe YHUBepcaJbHbIE YueOHbIE 1elCTBUSA
Camoopranuszanus:



COCTAaBJISThH IIJIaH, AJITOPUTM PEIIEHUS 3a]la4u, BIOUPATh CIIOCOO PEIICHUS C
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BApPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJJIEKT:

BJQJIeTh  HABbIKAMHU  TIO3HABATEIbHOM  pedUieKCMH  KaK  OCO3HAHUS
COBEPILIAEMbIX JACUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoOIlecca M pe3ysbTara peIIeHHs
MaTeMaTHYEeCKOH 3a/1auH;

PEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ1auyH,
BHOCUTH KOPPEKTUBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJCHHBIX OMIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSCHATh MPUUUHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eITEJIbHOCTD:

NOHUMAaTh U WCIOJIb30BaTh NPEUMYIECTBA KOMAHIHON M WHIMBHUAYaTbHOU
paboThl mMpU pEHIeHUH YYeOHbIX 3aJa4, MPUHUMATh 1EJIb COBMECTHOMU
NEeSTENbHOCTH, TUJIAHUPOBATH OPraHU3alMI0 COBMECTHON palOoThl, pachpeneisiTh
BUJIbI palOT, JIOroBapuBaThbCs, OOCYXJAaTh MPOILECC U Ppe3yJbTar padoThl,
000011aTh MHEHHST HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CYXIEeHHs, OOMEH MHEHHIA,
«MO3TOBBI€ IITYPMB» U HHBIC), BBINOJIHATH CBOK 4YacTh paboOThl U
KOOPJMHUPOBATh CBOU JEWUCTBUS C JPYTMMHU YJI€HAMU KOMAaH/bl, OLEHUBATH
KayecTBO CBOETO BKJaJa B OOLIMU MPOAYKT MO KPUTEPHUSM, CPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAQyYuTCS:

e CBOOOJIHO OIEpUPOBATh OCHOBHBIMU MOHATUAMH CTEPEOMETPUU IPHU
pELIEeHNH 3a7]a4 ¥ POBEICHUN MAaTEMATUYECKUX PACCYKICHUN;

e IPUMEHATH AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
Tr€OMETPUYECKUX 3a/1a4;

e KJaccuUIUPOBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B IIPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TMOHATUSAMHU, CBSI3AHHBIMM C yIjamMH B
IIPOCTPAHCTBE: MEXAY IPSAMBIMA B IMPOCTPAHCTBE, MEXKAY MNPAMOU U
IIJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJIHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOTPAaHHHMKOB (TIpH3Ma,
nUpaMua, IPsIMOYTOJIbHBIN Tapajuiesenune, Kyo);

e KIaccHGUIMPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBAHHS  JUIS
KJ1accupuKaIum;

e CBOOOJIHO  OMNEPUPOBATH TOHATHSIMH, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATH napasuiesibHOE, LEHTPAJIbHOE U OpPTOrOHAJIBHOE
NPOEKTUpPOBaHKE (UTYP HA TJIOCKOCTb, BBIMOJIHATh M300pakeHust Guryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTYp:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIUMCJISITH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPaHHUKOB  (TIpu3Ma,
NUpaMKIa), TEOMETPUUYECKUX Tell C TIpUMEHEHuEM (hopMy;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU: CHMMETPUSI B MPOCTPAHCTBE, LICHTD,
OCh M IUIOCKOCTh CHUMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
durypsr;

e CBOOOJHO OINEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBITNOJIHATH ACHUCTBUSI HaJ BEKTOPAMHU,

e pemaTh 3aJa4yd Ha JOKA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLUEHUU U
HaxO0XXJICHUE TECOMETPUYECKUX BEJIMYMH, MPUMEHSISI U3BECTHBIE METOJIbI
MIPU PEIICHUU MaTEMaTUYECKUX 3aj7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI MIPU PEIICHUHN CTEPEOMETPUUECKHUX 3a]1ay;

e WU3BIICKATh, MPEOOPa30BBIBATH WU HUHTEPHPETUPOBATH HUHPOPMAILUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (PUTypax, MPEACTABICHHYI0 Ha
YyepTekax U pUCYHKax;

e TMPUMEHATH [OJYYEHHbICE 3HAHUSI HA MPAKTUKE: CpaBHUBATh U
aHaJIM3UPOBATh PEalbHbIE CUTyalldd, MPUMEHSATh U3yYCHHBIE MOHSTUS B
mpolecce TMOMCKAa PELIeHUS MaTeMaTH4eckd  CcopMyIMpOBaHHOU
npoOJieMbl, MOJEIUPOBATH PEAJIbHbIE CHUTYyallMM Ha SI3bIKE T'€OMETPHUU,
HCCIIEIOBAaTh MOCTPOCHHBIE MOJIENM C MCIOJIB30BAHUEM T€OMETPUUYECKUX
MOHSATUN M TEOpeM, ammapara aareOpbl, periarh MPaKTUYECKHUE 3aadd,
CBSI3aHHBIE C HAXO0XKJIECHUEM I€OMETPUUYECKUX BEJIMYUH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX OJTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM 4acTH GyHIaMEHTA PA3BUTHUS TEXHOJIOTHUH.

K xoniry 11 kiacca oO0y4aronuiics HayquTcst:



CcBOOOJIHO ONEPUPOBATHh TMOHSATHUSMH, CBS3aHHBIMU C IHJIMHIAPUYECKOM,
KOHUYECKONM U c(hepudyecKkor TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
NOJIyYEHUS,

ONEPUPOBATH MOHITUSIMHU, CBSI3aHHBIMU C TEJIaMU BPAICHUS: HWIUHIIPOM,
KOHYCOM, c(hepoil 1 mapom;

pacno3HaBaTh Tejia BpalleHus (LMWIMHAP, KOHYC, cdepa W Mmap) u
OOBSCHATH CIIOCOOBI TTOJIYYECHHUSI TEJ BpAIllCHUS;

KJIacCU(UIIMPOBATH B3aMMHOE PACIIOIOkKEHUE C(hephl U MITOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB U TeJl BpallleHHUS,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HopMyIT;

CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CBS3aHHBIMH C KOMOMHAIIMSIMHU Te
BpallleHWs] 1 MHOIOTPaHHUKOB: MHOT'OIPAHHUK, BIMCAaHHBIA B cdhepy U
OMHCaHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalllCHMUS;

BBIUYHCIISATh COOTHOLLIEHUSI MEX/Y IO IMU TOBEPXHOCTEN U 00bEMaMu
I10JTIOOHBIX TEJI;

n300pakaTh M3ydaemble (UTYPbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMSI TeJl BPAICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBATH HH(POPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QUrypax, MPEACTABICHHYIO Ha
YepTekKax U pUCyHKax;

CBOOOJHO ONIEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIINIOJIHATH OINEpalii HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKApPTOBOW CUCTEME KOOPIMHAT;
pemarb reOMETPUYECKHE 3a/1a4M Ha BBIUMCIECHUE YIJIOB MEXIY NMPSIMBIMU
U IUJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSHUA OT TOYKM JIO IUIOCKOCTH, B
L[E€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/A MPU PEIICHHH;
CBOOOJHO ONEPHUPOBATh MOHATHIMH, CBSI3aHHBIMA C JBHKEHHEM B
MPOCTPAHCTBE, 3HATH CBOKMCTBA JBUKCHUMN;

BBITIOJHATh HM300paK€HHUS MHOTOTPAHHUKOB M TeJ BpaILEHUS TIpU
MMApAJUICIIBHOM  T[EPEHOCE, LEHTPAIBHOM CHMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IIPU IIOBOPOTE BOKPYT MPsIMOM, TpeoOpazoBaHus o 100us;
CTPOUThH CEYEHUs MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEYEHUsS LMJIMHApA
(mapajuiesbHO M NEPIEHIMKYJISIPHO OCH), CEUEHHS KOHYcCa (MapaJiebHbIe
OCHOBAHMIO ¥ IIPOXOJSAIIME YEPE3 BEPILINHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHHUW: METOJ CIIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEN TIIOCKOCTH;



JIOKA3bIBATh TEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHATh TeoMeTpuueckre (aKThl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a7a4, IPEANOJIArarluX HECKOJIbKO IIArOB pPELICHUs, €CIHU YCIOBUS
MIPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOM (hopMme;

pelmarb 3ajJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHUYECKUX OTHOLICHUH U
HAXOXKJICHUE TEOMETPUUYECKUX BEIIMYMH;

MIPUMEHSATh MPOTPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKUX 3a/1aY;

MPUMEHATh  IOJIYYCHHbICE  3HAaHUA HA  MNPAKTUKE:  CPAaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATH PEAJbHBIE CUTYAllMU, IPUMEHSITh U3yUYECHHbIC
IOHATHS, TEOPEMBI, CBOMCTBA B MPOLECCE IIOWCKA  PEIICHUS
MaTeMaTH4eCcKu  CPOPMYJIUPOBAHHOMW  MPOOJIEMBbI,  MOJCIUPOBATH
pealIbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPUM, HUCCIIEIOBATh MOCTPOCHHBIC
MOJIEJIM C MCIIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
ammapara anreOpbl, penaTth MNPaKTUYECKUE 3aJaud, CBSI3aHHBIE C
HAXOXJICHUEM F€OMETPUUECKUX BEJIUYHH;

MMETh TPEACTaBICHUS OO0 OCHOBHBIX ATalax pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM 4yacTu (pyHIaMEHTa pa3BUTHS TEXHOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne HaunMenoBaHue pasjeioB U TeM (uugposbIe)
n/n NPOrpamMMbIl Bcero Konrpoabubie | Ipakririeckie o0pa3oBaTesIbHbIE
padoTbI padoTsI pecypesI
1 BBeneHune B ctepeoMeTpuio 23 1
2 B3anMHOe pacnonokeHue NnpsMbIX B 6
IPOCTPAHCTBE
3 [TapannensHOCTh NPSAMBIX U IUNIOCKOCTEN B 3 1
IPOCTPAHCTBE
4 HepneHnmfymIpHOCTb HPSMBIX U o5 1
TUIOCKOCTEH B TPOCTPAHCTBE
VYrasl 1 paccTOsTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHCTBE 12 1
3 HOBTOPCHI/IC, 0000111eHNE U CUCTEMATH3AIN 5
3HaHUHT
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM undpoBbIe
Ne i/ P Konrpoasnsie | IlpakTnyeckue (1upp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpeHue, 06001IEHIE U 15 1
cUCTEMaTH3aIns 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tema BpameHus 24
5 [Tmomam moBEPXHOCTH U 00BEMBI 9 1
KPYTJIBIX TeJT
6 JIBmxeHust 5 1
7 [ToBTOpEHME, o6o6meH%e u 17 9
CUCTEMAaTH3aIHs 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne

/o

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoTbI

IIpakTH4eckue
padoThI

JlaTa
H3y4YeHUs

DJIeKTPOHHbIE
nu@posbIe
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHbIE MpaBUIIa U300paXKEHUS HA
PHCYHKE IUIOCKOCTH, MapauleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA

IToHsATHSA CTEpEeOMETpUHN: TOUKA, IpsIMas,
IIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
npaBuia H300paKEHHUs Ha PUCYHKE
IJIOCKOCTH, MapaJJICIbHBIX IMPSAMBIX
(OTpe3KOB), CEpeIMHBI OTPE3KA

[ToHsTHS: IEpeceKaoUecs IOCKOCTH,
NIEPECEKAIOIIUECS MPSIMasi U TUIOCKOCTb;
HOJYIIPOCTPAHCTBO

IlonsaTus: MEPpECCKAIMECA IIIIOCKOCTH,
NepeCcCKaromuecsa npsamad U miIOCKOCTh,
MNOJIyIpoCTpaHCTBO

MHororpaHHUKH, H300paKeHUE
MPOCTEHUIINX MPOCTPAHCTBEHHBIX (pUryp,
HECYIECTBYIOMNUX 00BEKTOB

MHororpanHUKH, H300paxKeHHe
NPOCTEHIINX MTPOCTPAHCTBEHHBIX (PUTYD,
HECYILECTBYIOUINX 00bEKTOB

AXcHOMEI CTCPCOMCTPUHU U TICPBLIC




CIICACTBUA U3 HUX

AxcroMEbl CTCPCOMCTPHUHU U TICPBLIC
CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
ciencrsus n3 HuxX. CriocoObI 3aaHus
MPSAMBIX U IJIOCKOCTEW B TPOCTPAHCTBE.
O0603HaYeHNS MPSMBIX U TUIOCKOCTEH

10

H300paxeHne ceueHni mupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAST Yepe3 MX
pé6pa. N3o0pakeHune nepeceueHus
MONyYEHHBIX TIIOCKOCTel. PackpammBanue
MOCTPOCHHBIX CCUYCHHI Pa3HBIMH [BETAMH

11

N300paskeHre CeYCHUI MUPaMUIbl, Kyoa u
[IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pEbpa. N300pakeHune nepecedeHus
MOJIYYEHHBIX MJI0CKOCTEH. PackpamimBanue
IMOCTPOCHHBIX ceueHuu Pa3sHbIMU LIBETAMU

12

N3006paxenne ceueHnit mupamuipl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAST YEPE3 UX
p€Opa. M3o0parkeHue nepeceueHus
MOJIYYEHHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUI Pa3HBIMU I[BETAMH

13

N3obpakeHne ceueHuit nmupamMupl, Kyoa u
MPU3MBI, KOTOpPbIE TPOXOAAT Yepe3 X
pE€o6pa. N300pakeHne mnepeceyeHus
IIOJIY4EHHBIX IUIOCKOCTeN. PackpammBanue
MOCTPOECHHBIX CEYCHUN Pa3HBIMH LIBETaMU

14

Merton crefoB Ui IOCTPOEHUS CEYEHUM




15

Meroa cnefoB sl TOCTPOEHUS CEYEHU M.
CBoiicTBa nepeceyeHuid MpsSIMbIX U
TJIOCKOCTEN

16

Mertop cie10B AJist TOCTPOCHUS CEUSHHIH.
CBolicTBa niepece4eHni psIMBbIX U
IJIOCKOCTEN

17

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX qepTenceﬁ U 3aI1MCh 11aroB
MOCTPOCHUS

18

[TocTpoeHue ceueHuit B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX qepTeH(eﬁ U 3aI1MCh 11aroB
MOCTPOCHUS

19

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEUM U 3aUCh IAaroB
MTOCTPOCHUS

20

[TocTpoeHue ceueHuit B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEHN M 3aMUCh IAaroB
ITOCTPOCHUS

21

[ToBTOpenue nnanumerpun: Teopema o
MIPONOPIIMOHATILHBIX oTpe3kax. [Tomooue
TPEYTroIbHUKOB

22

[ToBTOpenue muanumerpuu: Teopema
Menenas. PacueTsl B ceueHnIX Ha
BBIHOCHBIX uepTexax. Mcropus pa3BUTUS
TJIAHUMETPHUHU U CTEPEOMETPHH




23

KontponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacrmonokeHne npsiMbIx B
npocTtpancTBe. CKpenBaonecs
npsmele. [Ipu3Haku CKpeIrBaroIIXCs
npsmbIX. [lapannensHbie npsmbie B
HPOCTPAHCTBE

25

Teopema o CyleCTBOBAHUY U
€AMHCTBEHHOCTH MPSIMON IapauIeIbHOM
JTAHHOW NPAMOU, IPOXOAAILEH YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIICH HA JaHHOU
npsMoi. Jlemma o nepeceuenun
NIapaJUIETIbHBIX MPSAMBIX IIOCKOCTBIO

26

[TapamnenpHOCTB Tpex NpsAMbIX. Teopema o
TpEX MapauIeNbHbIX NpsAMBIX. TeopeMa o
CKPEILMBAIOIINXCS PSMBIX

27

[TapannenbHOE IPOCKTUPOBAHHUE.
OcHOBHBIE CBOWCTBA NApAJUIETBLHOTO
npoekTupoBanus. M3o0paxeHue pasHbIX
¢buryp B napajuieabHON MPOEKIINH

28

[{eHTpanbHas NpoeKUUs. YTOII C
COHAIIPABJICHHBIMU CTOPOHAMHU. YTOJI
MEXIY IPSIMbIMU

29

3aauM Ha 10Ka3aTeIbCTBO U
UCCIIEI0BAHNE, CBSI3aHHBIE C
pacIoIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

IToHsATHSA: MapaJUIEIbHOCTD NPSIMOU U
IIJIOCKOCTH B npocTpaHcTse. [Ipu3nak
NapauIeIbHOCTHU MPSAMOM U IJIOCKOCTH.




CBolicTBa napajeIbHOCTH NPSMOM U
IUIOCKOCTH

31

['eomeTpuyeckue 3a1auu Ha BBIYMCICHUE U
JI0OKa3aTeNIbCTBO, CBA3aHHBIE C
[IapaJJIEIIbHOCTBIO IIPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoenue ceuenust, IpOXOIAILIEro Yepe3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapajuieIbHOr 0 Apyrou npsmoun. Pacuér
OTHOILIEHU U

33

[TapannenpHas TPOEKIUs, IPUMEHEHUE TS
MMOCTPOCHUS CEUCHUH KyOa u
napayenenunena. CBoiicTpa
napasuieNienune1a u mpu3Mbl

34

HapaJIJICJ'IBHBIC TIJTIOCKOCTH. HpI/I3HaKI/I
napaaiCIbHOCTU ABYX IUIOCKOCTEH

35

Teopema o0 mapannenbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH, TIPOXOISAIIEH
yepe3 TOUKY, He MPUHAIJISKAITYIO TaHHON
IJIOCKOCTH U CIEJICTBUS U3 Hee

36

CaoiicTBa napauiebHbIX MIOCKOCTEN: O
MapaJyIeIbHOCTH MPSIMBIX ITEPECEeYEHUs
IIPY MIEPECEUECHHUH JABYX MAPATIIETbHBIX
IJIOCKOCTEN TPEThEM

37

CBoiicTBa napayyieNbHbIX IJIOCKOCTEH: 00
OTpe3Kax NapajienbHbIX MPSIMBbIX,
3aKJIIOUYEHHBIX MEX]y NapaljieIbHbIMU
IJIOCKOCTSIMM; O IIEPECEUEHNUHN MTPSIMOM C
JBYMs apaJljIeIbHBIMU IJIOCKOCTSIMU




38

KontponbHas pabora no teme «B3anmuoe
PacIoNOKEHHUE MPSIMBIX B IIPOCTPAHCTBE.
[TapanmienbHOCTh IPSIMBIX U MIJIOCKOCTEH B
IIPOCTPAHCTBE

39

[ToBTropenue: Teopema ITudaropa na
IJIOCKOCTH

40

IToBTOpEHME: TPUTOHOMETPUS
MPSMOYTOJIBHOT'O TPEYT OJIBHUKA

41

CgoiicTBa Ky0a U MPSMOYTOJIHHOTO
napasuieyenunena

42

Brruucnenue ajuH OTpe3KoOB B Ky0Oe U
MPSMOYTOJIBHOM MapajuiesIeUIeae

43

IlepneHUKYJIAPHOCTD IPSIMOU U
m1ockocTy. [Ipu3nak
NEPIEHANKYJIIPHOCTH IIPSIMOU U
IIJIOCKOCTH

44

[IeprieHIMKYISIPHOCTD MIPSMON U
mockocty. [Ipusnak
NEPIEHIUKYIIIPHOCTH IPSIMON U
IUIOCKOCTH

45

Teopema 0 CylIeCTBOBAHUY U
€IMHCTBEHHOCTH MPAMOU, NPOXOAALIEN
yepes TOUKY MPOCTPaHCTBA U
MEPIEHANKYISIPHON K INTOCKOCTH

46

[InmockocTH 1 epIIeHINKYISIPHBIE UM
IIPsIMBbIE B MHOI'OTpaHHUKaX

47

IInockocTH U EPIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOI'OTpaHHUKaX




48

[TeprieHAUMKyASp U HAKIIOHHAS.
[TocTpoeHne nepneHauKyspa U3 TOYKH Ha

IPSAMYIO

49

IlepneHuKyIIsp M HAKIIOHHAS.
ITocTpoeHue nepneHuKyspa U3 TOYKA HA

PSIMYIO

50

Teopema o TpEX NepHeHIUKYIAPAX
(mpsiMast 1 oOpaTHas)

51

Teopema o TpEX neprneHANKYIsApax
(mpsiMast 1 oOpaTHas)

52

Yron Mexay CKpenuBaroIuMUCS
PSIMBIMU

53

ITonck nepneHaAuKyIJISPHBIX NPSAMBIX C
MIOMOILBIO MEPIEHIUKYIISPHBIX
IJIOCKOCTEM

54

OpToroHajibHOE MPOESKTUPOBAHUE

55

[TocTpoenue ceyeHuit kyoa, MpU3MBbI,
MPaBUIILHON MTUPAMHUJIBI C TTOMOIIIBIO
OpPTOTrOHAJIBHOM MPOEKLIUU

56

[TocTpoenue ceuenuii Kyoda, MpU3MBbl,
IPaBUIIBLHOIN MUPaMUJIBI C TOMOILBIO
OpPTOTrOHAJIBHOW MPOEKIUH

57

CumMeTpusi B IPOCTPAHCTBE
OTHOCUTEINBHO Iu1ocKocTH. [Tnockoctu
CUMMETPUI B MHOIOTpaHHHUKaX

58

[Tpu3HaK neprneHAUKYISIPHOCTH MPSIMOM U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPHUH

59

[IpaBubHBIE MHOTOTPpAaHHUKHU. Pacyér




paCCTOﬂHI/Iﬁ OT TOYKH JO IIJIOCKOCTH

60

IIpaBunbHbIE MHOrOrpaHHUKH. Pacuér
paccTOSTHUM OT TOYKH J0 IUIOCKOCTH

61

CriocoObl OMYCTUTh NEPIEHAUKYISAPDIL:
CUMMCTpUA, CABUT TOYKHU I10
NapaJuIeIbHOU MPAMON

62

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

63

KontponbHas pabota "B3aumHoe
pacIoaoXkeHne NpsMbIX U MJI0CKOCTEH B
npocTpaHcTBe"

64

IToBTOpEHME: Yroa MeXIAy MPSAMBIMHU Ha
IIJIOCKOCTH, TPUTOHOMETPHUS B
[IPOU3BOJIBHOM TPEYIOJIBHUKE, TEOpEMa
KOCHUHYCOB

65

IToBTOpEHME: Yroa MexIy
CKpCHIMBAOIHUMUCA ITPAMBIMU B
IIPOCTPAHCTBE

66

FCOMeTpI/I‘{CCKI/IC MCTOJAbI BEIYUCIICHU A
yriia MCXKAY MPAMBIMHA B MHOI'OI'pPaAHHUKAX

67

JIByrpanHsbIil yron. CBOWCTBO JINHEHHBIX
YIJIOB ABYTPaHHOI'O yria

68

[TepniengukynspHbie I0CKOCTH. CBOKCTBA
B3aUMHO IIEPIIECHIUKYJIISIPHBIX IIJIOCKOCTEN

69

IIpu3Hak nepneHuKyIspHOCTH
IJIOCKOCTEN; TEOpeMa O MpsAMOM
MIEPECEUEHHUS IBYX IIIOCKOCTEN
NEPHEHANKYISPHBIX TPEThEN IIJIOCKOCTH




70

[TpssMoyTONbHBIN Mapaienenunen; Kyo;
U3MEpPEHUs, CBOMCTBA MPSMOYT OJIBHOTO
napasuiesenunea

71

TeopeMa 0 n1raroHaIy NPAMOYTOJIBHOTO
napajuleJenunes1a u ciaeacTBUe U3 Heé

72

CrepeomeTpuuecKre U MPUKIaIHbIE
3a/1a4M, CBA3aHHbBIE CO B3AUMHBIM
PacCiioloXCHUEM MTPAMBIX U IMIOCKOCTHU

73

[ToBTOpEHME: CKpEIIMBAIOIINECS MTPSIMbIE,
napajuielbHbIC IJIOCKOCTH B CTAaHAAPTHBIX
MHOTOTPaHHHUKaX

74

Hapa apaJlJICJIbHBIX IUIOCKOCTEH Ha
CKPCIIUBAOIIHUXCA IMMPAMBIX, PAaCCTOAHUC
MCKAY CKPCHIUBAOIUMHUCA ITPAMBIMUA B
MMPOCTBIX CUTYyalUAX

75

Paccrosnaue oT Touku A0 IIJIOCKOCTH,
pacCTodHUuC OT HpHMOfI J0 IINIOCKOCTHU

76

Brluucnenue paccTosHUN MEXIY
CKPEIIMBAOIIMUMUCS MPSIMBIMU C IIOMOILBIO
NEPIEHANKYIAPHON IUIOCKOCTH

77

TpéXrpaHHblid yroi, HEpaBeHCTBA IS
TpexrpaHHbIx yrioB. Teopema [Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB ULl
TPEXTPAHHOIO yrila

78

DJIeMEHTHI ChepUIECKON T€OMETPUH
reoJIe3n4ecKue JIMHUK Ha 3eMJie

79

KonTtponbnas pabora "Yrisl u
paccrosHus"




CucremaTtuzanus 3HaHui "MHOrorpaHHUK

80 " 1
U €T0 DJIEMEHTBI

81 [Mupamuna. Bunsl nupamua. [IpaBunsHas 1
nupamuIa

82 ITpusma. [IpsAmast u HaKJIOHHAS TPU3MBL. 1
[IpaBuiibHas npusma

83 [IpsimMoii mapasuienenumnen, 1
PSAMOYTOJIbHBIN Napaiesnenunes, Kyo

84 Brimykisie MHOrorpanauku. Teopema 1
Ditnepa
Beinyknbie MHOrorpannuku. Teopema

85 Oiinepa. [IpaBuiibHbIE U MTONYNIPaBUIbHBIE 1
MHOT'OI' pPaHHHUKH

86 [TonsATHE BEeKTOpaA Ha IIIOCKOCTHU U B 1
IPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 KontponbHas padora "MHororpanauku” 1

89 PazHOCTB BEKTOPOB 1

90 [TpaBuino napamenenumena 1

91 YMHOXKEHHE BEKTOpa Ha YHUCIIO0 1
Pasnoxxenue BexkTopa o 6asucy Tpéx

92 BEKTOPOB, HE JIEkKAIIUX B OTHOU 1
IJIOCKOCTH

93 CkansipHO€ IPOU3BEIEHUE 1

94 Brruucnenue yria Mex1y BEKTOpaMH B 1
IPOCTPAHCTBE

95 [Tpocretinue 3a1a4u ¢ BEKTOpaMHU 1




96 KontponbHas pabora 1
97 ITpocTeiimne 3ajaun ¢ BEKTOpaMu 1
98 [Tpocreiimue 3a1a4u ¢ BEKTOpaMH 1
99 [Ipocreiimme 3a7a4u ¢ BEKTOpaMH 1
100 O0600muIeHre U cUCTeMaTH3aIMsI 3HAHUI 1
101 O00011eHE U CHCTEMATH3aIMs 3SHAHUHA 1
102 O0001IeHre 1 cucTeMaTn3aus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB 10 102

[NPOI'PAMME




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Hara nudposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTnueckue
Bcero U3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue Tems! "KoopauHaTsl BEKTOpa 1
Ha TJIOCKOCTH U B MPOCTPaHCTBE"
5 [ToBTOpenue Temsl "CkansipHoe 1
IIPOU3BE/IEHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Bpluncienue yria 1
MEX]ly BEKTOpaMH B IIPOCTpaHCTBE"
4 IToBTOpeHue TeMsbl "Y paBHEHUE NIPSIMOH, 1
MPOXOJAIIEH Yyepe3 IBE TOUKU"
5 VYpaBHEHME IIJIOCKOCTH, HOpPMaJlb, 1
ypaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHeHUE IOCKOCTH, HOPMAaJb, 1
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BekropHoe nponssencHue 1
8 JIuHeliHbIe HEpaBEHCTBA, TMHEHOE 1
IPOrpaMMHUpPOBaHUE
9 JIuHeliHble HEPABEHCTBA, JIMHEMHOE 1
IpOrpaMMHUpPOBaHHE
10 AHanuTHyeCcKue METOBI pacuéra yria 1
MEXY IPSIMBbIMUA B MHOT' OT pAaHHHUKAX
11 AHaIuTHYECKUE METO/IbI pacyéra yria 1
MEX]y MIIOCKOCTSIMU B MHOTOTpaHHHKaX
12 dopMmyiia pacCTOSIHUSA OT TOYKHU 10 1




IJIOCKOCTHU B KOOpAHWHATaxX

Haxoxnenue paCCTOHHI/Iﬁ OT TOYKH OO

13
MJIOCKOCTH B KyOe

14 Haxoxenue pacCcTOsIHUM OT TOYKH J10
TUIOCKOCTH B MPaBUIILHON TUPAMU/IE

15 KonTtponbHas pabora "AHanuTudeckas
reomeTpus"

16 CeueHHsI MHOTOTPaHHUKOB: CTaH/IaPTHBIC
MHOTOTPAaHHUKHU

17 CedeHMsI MHOTOIPaHHUKOB: METO/ CJIEJIOB
CedeHHsI MHOTOTPAaHHUKOB: CTaHIapPTHHIE

18 MJIOCKOCTH, TIepeceyeHus MPSIMbIX U
IIJIOCKOCTEN

19 [TapannenpHble TPSIMBbIE U TITIOCKOCTHU
napauIeTbHbIC CEUCHHUS

20 [TapamiensHbIC TIPSIMBIE W TITIOCKOCTH
pPacyET OTHOLIEHUN
[TapamienbHbIC TIPSIMBIE U TNTOCKOCTH

21 YIJIbI MEXKTY CKPELIUBAIOLUMUCS
PSIMBIMU
[lepnieHiuKynsgpHbIE TPSIMbIE U

29 TJIOCKOCTH: CTaHapTHBIC Maphl
MePIEeHIUKYISPHBIX TTOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOTPAaHHHKOB
[leprnieniuKynsapHbIEC TPSIMbIE U

23 TJIOCKOCTH: TEOpeMa O TPeX
MEPIICHIUKYIIIpax

24 [TeprieHIUKYIIIPHBIC TIPSIMBIC U




IJIOCKOCTH ! BBIYUCIICHUA JJIMH B
MHOTI'OI'paHHUKax

25

[ToBTOpEHME: MIOIIAIH
MHOTOYTOJTbHUKOB, (DOPMYITBI JJTsI
TIoMIaIeH, COOOpakeHUs MO100us

26

IToBTOpEHME: MIIOIanH
MHOT'OYT'OJIbHUKOB, ()OPMYJIbI JUIS
TJI0MIAAeH, COOOpaXkeHUsI MOA00us

27

[ToBTOpEHue: miomanu
MHOTOYT OJIbBHUKOB, (DOPMYITBI JJIsI
TIoMIa e, cOOOpakeHUs MoI00ust

28

[Tnomanu ceyeHnit MHOTOTPAHHUKOB:
IUJIOIIA/IU TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKeHUs MOA00us

29

[Lnomaan ceyeHnii MHOrOrpaHHUKOB:
TUIOIIA U TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

Kontponbnas padora "[loBTopenue:
MHOI'OI'paHHHUKH, CEUCHMUSI
MHOTI'OTpaHHUKOB"

31

O06BéM Tema. O0BEM MPSIMOYTOIBHOT O
napaJuieNenuresa

32

3agauu 00 yIBOEHHH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIINH yTJia

33

CrepeomeTpuyecKue 3a7auu, CBI3aHHBIE C
00BEMOM TTPSAMOYTOJIBHOTO
napaienenumnena

34

[IpuknagHbie 3aa4u, CBSI3aHHBIE C




BBIUHCIICHHEM 00BbEMa MpsAMOYT'OJIbHOT'O
napaujiciIcimicaa

35 OO0BEM TIPSIMOI TPU3MBI

36 CrepeomMeTpUUeCKHE 3a]1a4H, CBI3aHHbBIC C
BBIYHCIICHHEM O00BEMOB MPSMOM TPU3MBI

37 [TpuknagHbie 3a1a9n, CBSI3aHHBIE C
00BbEMOM IIPSIMON TPU3MBI
Brrauciaenue 00bEMOB T ¢ IIOMOIILIO

38 ornpenenéHHoro uaTerpana. O0bEm
HaKJIOHHOM MPU3MBI
Brrancienre 00bEMOB TEI ¢ IIOMOIIBIO

39 ornpeaenéaHoro narerpana. Oobpém
MU PAMH/TBI

40 ®opmyna o6béma nupamusl. OTHOLICHHE
00BHEMOB MUPAMUJ C OOIIUM YTIIOM

41 dopmyna 06bpéMa mupaMuasl. OTHOILICHHE
00BEMOB MUPAMU/T C OOIIINUM yIIIOM

42 CrepeomMeTpuUuecKHe 3a/1a4M, CBSI3aHHBIC C
00bEMaMH HAKJIIOHHOW TPU3MBI

43 CrepeomeTpuuecKme 3a1a4M, CBSI3aHHbBIC C
00BbEMaMH THPAMUIBI
[Tpuknamaeie 3agaun 1mo Teme "OOBEMBI

44 Ten'", CBA3aHHBIC C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3amaun o Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM MTUPAMHUIBI

46 [Tpumenenue 00bEMOB. Borunicnenue

pacCcTodHud 40 IJIIOCKOCTH




Kontponbhas padora "O0bEmM

47 |
MHOTI'OTpaHHHKA
[unuHapudeckas MOBEPXHOCTb,

48 00pa3yroIIHe IUITHHIPHICCKOI
MOBEPXHOCTHU

49 unuaap. [Ipsamoin KpyroBou HUIMHAP.
[Tnomans TOBEpXHOCTH IIJIUHIPA

50 Konunueckasi moBepxHOCTb, 00pa3yroniue
KOHHM4YeCcKoM noepxHoctu. Konyc

51 Ceuenne KoHyca MIOCKOCTHIO,
MapasuieIbHON MIIOCKOCTH OCHOBAHUS

59 VYceuénnplil konyc. M3o0paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnommans 60KOBOM TOBEPXHOCTH H
MOJTHOW MTOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJTHOW MOBEPXHOCTU KOHYCa
CrepeoMeTpuyecKkue 3aauu Ha

55 JIOKa3aTeIbCTBO U BLIYUCIIEHHUE,
MOCTPOCHUEM CEUCHHH IIUINHAPA, KOHYCa
CrepeomeTpuueckue 3a1a4 Ha

56 JIOKA3aTeNIbCTBO U BBHIYHMCIICHUE,
MTOCTPOCHUEM CEUCHUH IUINHIpPA, KOHYCa

57 [Tpuknanueie 3aa4u, CBA3aHHbIE C
[THHIPOM

58 [IpuknagHeie 3a1au, CBSI3aHHBIE C
[UTTHAPOM

59 Cdepa u map




60

[Tepeceuenue cdepsl u mapa ¢
iockoctrio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. By 1 n3o6paskenue mapa

61

[Tepeceuenne cdeprl u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bun u n3obpaxenue mapa

62

VYpaBuenue coepsl. [Lnomans chepsl u e€
yacTen

63

CummeTtpus cdepsl U mapa

64

CrepeoMeTpuyecKkue 3aauu Ha
JIOKA3aTeNIbCTBO U BBHIYHCIICHUE,
CBsI3aHHBIE CO CEepol U mapom,
MOCTPOEHUEM MX CEYEHUI MIOCKOCTHIO

65

CrepeoMeTpUYECKHE 3a/1aud Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIE CO c(hepoii U mapom,
MOCTPOCHUEM HX CEYCHHI TUIOCKOCTHIO

66

[Tpuknanueie 3aa4u, CBSI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHHME: OKPYKHOCTh Ha IMIIOCKOCTH,
BBIYHUCJIICHUA B OKPY)KHOCTI/I, CTaH)IapTHI)Ie
ox00us

68

Paznuunsnie KOM6I/IHaI_II/II/I TCJI BpallICHUA U
MHOT'OI'PaHHUKOB

69

3anauu o reMe "Tena u moBepxHOCTH
BpaieHus"

70

3agaun o Teme "Tena U MOBEPXHOCTH
BpaieHus"




71

Kontponbnas pabora "Tena u
MOBEPXHOCTH BpaleHus"

72

O06BeéM mumuHApa. Teopema 00 00bEMe
MIPSIMOT'O IIWJTHH]IPA

73

Brruncienne o0ObEMOB TEJI € TTOMOIIBIO
ornpenenéHHoro narerpana. O0bpém
KOHYyCa

74

[Tnomaayu 0OKOBOI U MMOJIHON
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