MHMHHCTEPCTBO IPOCBEWIEHHWSI POCCUMCKON ®EIEPALIUN
MunncTepeTBo NpoCcBeNeHNs H BOCIHTAHHS Y IbAHOBCKO 06/1acTH
Ynpasienue 00pazoBaHus a[MHHHCTPAIMHA ropoaa Y IbSIHOBCKA
MBOY "T'yoepuaTopcknii aueit N2 101" npu ®T'BOY BO "Yal'llY um. H.H.

PACCMOTPEHO
PykoBoautens MO
y4uTenei
MaTeMaTHKH,PU3UKH 1

b

Enenvxkuna C.B.
Ipuxas Ne 1 ot «29»
asrycra 2023 r.

Yiabsaunosa'

COI'JTACOBAHO
3aMecTUTens TUpeKTopa
no YBP

il

Epmomnaesa H.B.
oT «29» aprycta 2023 r.

PABOYAS ITIPOT'PAMMA

(ID 679114)

Ne' 101 nvSEERH:

Jlateimesa"

Mamoruna E.B.
IIpuxaz Ne 432 ot «30»
aBrycta 2023 r.

y4ebHoro npeameta «I'eomMeTpus. Yriiy6eHHBII YPOBEHDb»
Juis obyuarormuxcest 10-11 xaccos

r. YibsaHOBCK, 2023



IMMOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OMHUM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO
oOuiero o0pa3zoBaHus, TaK Kak 00ECIEUYNBAET BO3MOKHOCTh U3yUEHUs TUCUUIUINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH U MPEIMETOB T'YMaHUTAPHOTO LIMKIIA.
[TockonmpKy  JOTMYECKOE  MBIIUICHHE,  (QopMUpyeMOe  TpH  U3YYCHHUU
00y4JaroImuMHUCsl TTOHATUWHBIX OCHOB T€OMETPUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUH LIETIOYKH JIOTHUYECKUX YTBEPKACHUN MPU PEIICHUH T€OMETPHUYECKHUX
3aja4, yMEHHE BBIABUTaTb W ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl MPU PELIEHUM 3a/lady €CTECTBEHHO-HAyYHOTO LMKJIA, B YaCTHOCTHU
(du3nYecKux 3aaay.

[lenb ocBoeHus mporpaMMbl yaeOHOTo Kypea «['eomeTpus» Ha yrimyOnéHHOM
YpPOBHE — pa3BUTHE WHIMBUIYAJIBHBIX CIIOCOOHOCTEH OOyyaroumxcs mpu
U3y4YE€HUU T€OMETPUH, KaK COCTaBJISAIOUIEH mpeaMeTHoN obnactu «Maremaruka u
uHpopMaTuKa»  uyepe3  OoOecleuyeHUEe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCTIONB30BaHusl Oosiee TIOyOOKMX T€OMETPHUECKMX 3HAHUM W JICHWCTBUH,
CHEIU(PUIHBIX TEOMETPUN, U HEOOXOUMBIX VISl YCIEIIHOTO MPO(PECCHOHATBHOTO
o0Opa30BaHUsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATUKH.

[TpuopureTHbIMM 3aJayaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PacIIUPSIOUIMMH U yCUJIMBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCS:

paciMpeHue MpeACTaBIeHUsI O TeOMETPUU KaK YaCTH MUPOBOM KyJIbTyphI
dbopMupOBaHUE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

(GopMupOBaHUE IMPENCTAaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOXHEHMIINX MaTEeMaTHYECKUX MOJENSX, MO3BOJISIONIMX OIUCHIBaTh U HM3ydaTh
pasHbIe SIBICHUS OKPYKAIOLIETO MUPA, 3HAHHUE MOHATHITHOTO arapara 1o pas3aeny
«CtepeomeTpus» yaeOHOTO Kypca TeOMETpHH;

¢opMupoBaHUe€  yMEHUS ~ BIAJAE€Th  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaXx U HMX OCHOBHBIMHM CBONCTBAaMH, 3HaHHE TEOPEM,
dbopMynT U yMeHHE MX MPHUMEHSTh, YMEHHS TOKA3bIBaTh TEOPEMBI M HAXOIUTh
HEeCTaHAAPTHBIE CIIOCOOBI pelIeHus 3a/1a4;

(dopMupOBaHHE YMEHUS paclio3HaBaTh HA YepTexkax, MOACIAX U B pealbHOM
MUPE MHOIOTPAaHHUKM M Tejla BpALLEHUS, KOHCTPYHPOBaTh I'€OMETPUUECKUE
MOJIENH;

dbopMupoBaHHEe TMOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEeMaTHYECKUX TEeOopHuil, (popMUpOBaHHWE MOHHMAHHUS POJU AKCHUOMATHKHU TIpU
IPOBEJCHUM PACCYXKACHUIA;

(GopMupOBaHHE YMEHHS BIaJE€Th METOJIAMHU J0Ka3aTeJIbCTB U aJTOPUTMOB
pElIEeHUs], YMEHUsI UX INPUMEHSATh, IMPOBOJUTH OKA3aTEIbHBIE PACCYXKICHUS B
XO/JI€ peUICHHs CTEPEOMETPHUECKUX 3a/1a4 1 3371a4 C MIPAKTUIECKUM COACPKAHUEM,
dbopMupoBaHHE TPEACTaBICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IPHU



000CHOBAaHMY MAaTEMATUYECKUX YTBEPKICHUM U POJIM AKCUOMATUKU B TIPOBEJICHUN
JEAYKTUBHBIX PacCyKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHUE HHTEIUICKTYATbHBIX M  TBOPUYECKUX
CHOCOOHOCTEN 00yyaroluXcsl, IO3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpPECa K U3YUCHUIO TEOMETPHUU;

dbopmupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS TE€OMETPHUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEalbHBIX JKM3HEHHBIX CUTYalMSIX W TPH W3YYECHUU APYTUX
y4e€OHBIX TPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl pEaJbHBIX CHUTYallMi, WCCIENOBAHUSI TOCTPOCHHBIX MOJIEIEH,
UHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJECpPKATETBbHBIMU JIMHUSIMH yueOHOro Kypca «['eomeTpus» B
10-11 «xmaccax sBisrorca: «lIpsMble W IUIOCKOCTM B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema Bpamenus», «Bexkrtoppl u  KOOpAWUHATHI B
MPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMMY», PEICBAHTHBIMH T€OMETPUHM Ha yriayOJaEHHOM ypoBHE OOydeHHs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a
(¢opMupOBaHHE JIOTUYECKMX YMEHUH  paclpeiensercss He TOJIbKO IO
COJIepKaTeNNbHBIM JIMHUAM, HO U 10 rojam obyuyenus. CoaepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM OCBoecHHs DenepanbHON paboueit
IpPOrpaMMBbl, paclpeAeNéHHbIM MO ToJaM OOy4YeHHS, CTPYKTYPHPOBAHO TaKUM
o0pa3oMm, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIIPOCaM 00y4aroIuecs
oOpamiajgnucb HEOAHOKPAaTHO. OTO  IO3BOJIIET OpPraHU30BaTh  OBJIAJCHUE
T€OMETPUUECKUMHU MOHSITHIMH U HaBBIKaMU MOCIIEJIOBATEIHLHO U MOCTYNATENBHO, C
COOJIIOZICHUEM TPUHITUIIA TPEEeMCTBEHHOCTH, a HOBBIC 3HAHMS BKIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YUYalOMMUXCs, PACIIUPSS U yriayOmsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycrmoBus i auddepeHnmanuy  OOyYeHHs, TOCTPOCHHS
WHAMBUIYAIBHBIX 00pa30BaTENbHBIX MPOTpaMM, O0OECTeYnTh YriyOnéHHOe
U3y4YeHHUE T€OMETPHUH KaK COCTaBIIsONIEH yueOHoro mpeamera «MareMaTukay;

MOJATOTOBUTH OOYYaIOIMIUXCA K TMPOAOHKCHUIO H3YYEHUS MAaTEMAaTUKU C
yaéToM BbIOOpa Oymymiel mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXKIY
0o0muM 1 IpoeccHoHaTLHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHoro kypca «Il'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcsa 204 gaca: B 10 kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 Jaca B HEJIEJIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMbIe M JIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHSA  CTEpeOMETpuUU. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOECHHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IPOCTPAHCTBE: IEpECEKaroIIuecs,
napajuielbHble M CKpelluBarouiuecs mnpsmsle. [Ipu3Haku CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh TPSAMBIX U IIIOCKOCTEW B MMPOCTPAHCTBE: NapalIeIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAILIEIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IPAMON
U 1uiockocTu. [lapanienbHoe W LIEHTpaJlbHOE MPOEKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBONCTBa MapajyIeNIbHOIO NpoekTUpoBaHus. M3o0pakeHue
¢Guryp B nmapajuiebHOM MPOEKIUU. YTJbl C COHAPABIEHHBIMU CTOPOHAMH, YIOJl
MEXKIy MPSMBIMU B IIPOCTPAHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapauleIbHbIE
IIJIOCKOCTH, CBOMCTBa IapajuIeNIbHBIX IJIOCKOCTEN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (UIYpPbl Ha IUIOCKOCTU: TETpa’Jp, NapauleJenumne],
MMOCTPOCHUE CCUCHUN.

[lepneHANKYJIAPHOCTh NPSIMON U MJIOCKOCTH: MEPIEHIUKYISIPHBIEC MIPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJUICIBHBIE W MEPHECHAMKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHANKYJIIPHON IIJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHUE.
[leprieHIUKYJIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE
OT HOpsIMOM 10  IUIOCKOCTH, MpoeKuuss  (QUryppl  Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPHEHIUKYJISIPHOCTH — JIBYX
IIOCKOCTEN. TeopemMa 0 TpEX MEPIECHIUKYIIAPaX.

VYribl B IPOCTPAHCTBE: YroJl MEXJy IHPSAMON M INIOCKOCTBIO, JBYI'PAHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoliCTBa IUIOCKHMX YIVIOB MHOrOrpaHHoro yria. CBOWCTBa IUIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKu

Buapsl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3ma: n-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHas IPpU3Mbl, OOKOBasl U MOJHAsl OBEPXHOCTh MPU3MBIL.
[Tapasmenenunesn, NpsSMOYTOJNBbHBIA — IMapajuleJenuIe]] W  €ro  CBOMCTBA.
Kparyaiimre nyTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBenHass Teopema Iludaropa. Ilupamupa: n-yroiapHas mnDHpaMuja,
npaBwiIbHas W yceu€HHas mnupamuzabl. CBoiicTBa pé6ep M OOKOBBIX T'paHel
npaBWIbHOW nupamuibl. lIpaBuibHbIE MHOTOTpaHHUKH: MNpPaBWIbHAS TpH3Ma U



IpaBWiIbHAs NUpamMua, MPAaBWIbHAs TPEyrojbHas NUpamMuga M IPABUIbHBIN
TeTpadap, Kyo. IlpeacraBneHume O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOJEKadIp U UKOCAdIP.

Bblunicnienue 31€MEHTOB MHOTOIPAaHHUKOB: pE&Opa, JMaroHaiu, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTHM M MOJHOM IMOBEPXHOCTU NPSIMON IPU3MBI,
IJIOIAJb OCHOBAaHMW, TeOopeMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TPABUIBLHOW MHPAMUJIB,
TEOpEMA O TUIOIIAIN YCEYEHHON TUPAMHUIBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPAaBUIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWJIBHOM MHOTIOI'DAaHHHMKE: CHUMMETpUS
napajuielenuneaa, CUMMETPHUs NPABWIbHBIX MNPU3M, CHUMMETPUS MPABUIbHOU
NUpaMUIbL.

BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABICHHBIE M  IPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyio. CBOKCTBA CI0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOpA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapawtenenunena. Teopema O Ppa3jIoKEHWH BEKTOpa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. lIpsiMmoyrosbHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIY KOOpAMHATAMH BEKTOpA U
KOOpJIMHATaMH TOYEK. YTOJI MExXay BekTopaMu. CKaJasipHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenus

[ToHsATHA: IWIMHIPUYECKAs MOBEPXHOCTb, KOHHUYECKAsl ITOBEPXHOCTH,
chepuyeckas MOBEPXHOCTb, OOpasyrwlue moBepxHOCcTel. Tema BpamieHus:
WINHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. BzanmmHoe pacmonoxenue
chepsl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o00pakeHue Tten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munmHApa u KoHyca. CummeTpus cdepsl U
uiapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00béMe
MPSMOYTOJILHOTO Tapajulesienunena u ciaeactBus u3 He€. OO0bEM mpsaMoil u
HAKJIOHHOM NpU3MBbI, IWIMHAPA, MUpaMUIbl U KoHyca. O0bEM 11apa U MapoBOro
CErMeHTa.

KomOunanmu Ten BpamieHuss U MHororpaHHukoB. [Ipu3ma, BmucaHHas B
IWIMHIpP, ONHCaHHAas okojo wwimHApa. llepeceuenne cdepsl u mapa ¢
miockocThio. Kacanue mapa u cdepsl miockocTbio. [IoHATHE MHOIrOrpaHHHKA,



OTMHMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAaHHUK WJIU TEJO
BpAaIICHMUSL.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMaab chepsl U e€ yJacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIA/EH IMOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue momodusi, romoteTusi. PemieHue 3amady Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKHUX METOJIOB.

[TocTpoeHue ceyeHnii MHOTOTPAaHHUKOB M TEJl BPAILLEHUS: CEUCHHS UIMHpA
(mapaJiieTbHO W MEPNEHAUKYISIPHO OCH), CEYeHHUsT KOoHyca (mapajuielibHbIe
OCHOBAHHIO M MPOXOJISIINE Yepe3 BEPIINHY), CEUCHHUS I1apa, METOIbI TOCTPOCHUS
CEYECHMII: METOJ CJIEA0B, METOJ BHYTPEHHETO IPOECKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIEH TNIOCKOCTH.

BekTopbl 4 KOOPANMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaunu Hax BeKkTopaMu. BektopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsMoyroibHas
cucTeMa KoopAuHAT B mpocTpaHcTBe. KoopanHatel BekTopa. PasznoxeHnne BekTopa
no 6a3ucy. KoopauHaTHO-BEKTOPHBII METO MPH PEIICHUH T€OMETPUUECKUX 3a7a4.

JBMKEeHUN B IPOCTPAHCTBE

JBrxenus mnpoctpaHcTBa. OtoOpakeHus. [IBWKeHUsS U paBEHCTBO (Uryp.
OOmue cBOMCTBAa JBWXKEHHM. Buubl JBIWKEHUN: NapallIebHBIA TMEPEHOC,
LHEHTpaJbHasl CUMMETPHS, 3€pKalbHasi CUMMETPHS, IMOBOPOT BOKPYT MPSMOM.
[TpeoOpazoBanus mogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskaanckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YUYaIOIIEToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0OIiecTBa,  NPEJCTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
MpoLeTyp TPaKJaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W JAPYToe), YMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBUM C HX
GyHKUHUSIMHY U Ha3HAYCHUEM;

2) naTpuoTH4YeCKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAXTAHCKON MJICEHTUYHOCTH, YBAKEHUS K
MPOILJIOMY M HACTOSIIIEMY POCCUICKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMAaTHUYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTIDKEHMM B JPYTMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHHUE JTYXOBHBIX LEHHOCTEN pPOCCUICKOr0 Hapoaa, CpOPMUPOBAHHOCTb
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHUS, CBA3aHHOIO C MPAKTUUYECKUM
MPUMECHEHUEM JOCTHXKEHUNW HAyKH M JEATEIIbHOCThIO YYEHOrO0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYECKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAsS SCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, pelIeHUH, pacCcyKACHU, BOCOPUUMYUBOCTD
K MaTEMaTUYECKUM aCIIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puznveckoe BoCIUTAHHE:

chOpMUPOBAHHOCTh YMEHHUSA NPUMEHATh MaTeMaTUYECKHE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0€301acHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pPOBbIO (37I0pOBOE NHUTaHUE, COATIAHCUPOBAHHBIN PEXKUM 3aHATUU U
OTZIbIXa, peryisipHas (pu3ndecKas aKTUBHOCTH), (PM3UUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpeC K
pasnuyHbiM  cepaM  MPOPECCUOHAIBHONW  JCSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHUSIMU, YMEHHUE COBEpIaTh OCO3HAHHBIM BHIOOP
Oynymel mnpodeccur W PpeaTn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTAHBI,
TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3oBaHHUIO U



caM0oOOpa30BaHUIO Ha TMPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
Y4acTHUIO B PEIICHUH MPAKTUYECKUX 3a/1ady MaTeMaTUYECKOW HAMPaBJICHHOCTH;

7) 3K0JI0TNYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMUECKOW KYJIbTYpPhl, TOHUMAHUE BIMSHUS
COIMAJIbHO-D)KOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBbHON
Cpenbl, 0CO3HAHUE TIIO0ATBHOTO XapaKTepa KOJIOTHUECCKUX TPOOIEM, OpHUEHTAITHS
Ha TIPUMEHCHHE MATeMAaTHYCCKUX 3HAHWM I pemieHus 3amad B 00JacTh
OKpYy>Kalolllel cpejbl, IUIAHUPOBAHUE TOCTYNKOB M OIIEHKHM HX BO3MOKHBIX
MOCHEACTBUN JIJIS1 OKPY>KAIOIIEH CPEeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYeCKOW HayKh Kak c]epbl 4eloBEYECKOW MAesATEeTbHOCTH, JTAmnoB €&
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTUS 1MBHWIM3AIUH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH M MaTEeMaTUYeCKOM KYJIbTYpOW KaK CpEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEeIbHOCTD
WHINBUYaJTEHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe AelicTBUS

Bba3oBble Jioruyeckue AeiicTBUS:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMaTHYECKUX
OOBEKTOB, MOHATUM, OTHOLICHUH MEXAy MNOHATHSIMH, (OPMYJIUPOBATH
oTpesieNIeHUs TIOHSATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIINY,
OCHOBaHU 1711 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIN3a;

BOCIPUHUMATh,  (OpPMYyJIUpPOBaTh U  MpeoOpa3oBBIBATH  CYXKJICHUS:
YTBEpAUTENIbHBIE U OTPULIATENIbHBIE, €JUHUYHBIE, YACTHBIE U 00ILIME, YCIOBHBIE,

BBISIBJISITH MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHS
B (hakTax, MaHHBIX, HAONIONCHUAX U YTBEPXKACHUAX, MpeiaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNH;

JieNIaTh BBIBOJIBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX MU
WHYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIIOUSHU 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOATEIHHO JI0Ka3aTeIhCTBA MATEMATHUECKUX YTBEPKICHHIA
(mpsiMBbIE M OT MMPOTUBHOTO), BRICTpAaNBaTh apTyMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHHS U BHIBO/IbI;

BBIOMpATh CMoco0 peleHnus y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXOMAIMN ¢  y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciie0BaTeIbCKUe AeiCTBUS:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHMUA,
dbopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHMEe,  MpolieMmy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOpMHpOBaTh THUIMOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIN 3KCHEPUMEHT, MCCIIEIOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKOTro 00beKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0OBbEKTaMH, SIBICHUSIMU, MPOIIECCAMU;

CaMOCTOSTENIHO (OPMYIMPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yibTaTam
OpOBEAEHHOIO  HAONIOACHMSA, HCCIENOBaHUS, OLIGHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIECHNUH;

POrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpPOIECcCa, a TakKXKE BBIIBUTATH
MIPEIIOIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanueii:

BBISIBIISITH AeUIMTHI UHPOpPMALUU, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha
BOIPOC U JUIsI pEIICHUs 3a]1auH;

BbIOMpaTh MH()OPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AaHATU3UPOBATD,
CHUCTEeMAaTH3UPOBaTh U HWHTEPIPETHPOBATH WHGOPMAIMIO PA3TUYHBIX BHUAOB U
(dopM npeacTaBIeHUs;

CTPYKTYypUpOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WLTIOCTPUPOBATh rpapuuecKy;

OIICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENIBHO
c(hOpMyIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA

OoO1enne:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOAYy PEIICHUs 3aJauH,
KOMMEHTHPOBATH MOJYUYCHHBIN pe3ybTarT;

B X0Ji¢ OOCYXKJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMON TEMBI,
npoOJieMbl, peIIaeMoil 3ajadyd, BBICKA3bIBaTh HJEH, HaIlleJEHHbIE Ha IIOMCK
pEllIeHUsA, COMOCTAaBIATh CBOM CYXICHHUS C CYXKICHUSMH JPYyTHMX YYaCTHHUKOB
Jyajgora, oOHapyKMBaTh Pa3lInude M CXOJICTBO MO3UIIMH, B KOPPEKTHOH (opme
dbopMyIUpOBaTH pa3HOTIIACHS], CBOM BO3PAKECHUS;

MPECTABIATh PE3YJbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaHMUS,
MIPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (PopMarT BBICTYIUICHHUS C Y4€TOM 3ajad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:



COCTaBJIAThH IUJIaH, aJITOPUTM PEIIeHUs 3a7a4M, BBIOUPATh CIIOCO0 PEIICHHS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU WH(OpMAITHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA MHTEJJIEKT:

BJIaJIeTh  HaBBIKAMU  IIO3HABATEIbHOM  peduiekcuM Kak  OCO3HAHUSA
COBEpIIAEMbIX JAEHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOTIPOBEPKH, CaMOKOHTPOJIS TIpoIlecca W pe3yibTaTa peIIeHUs
MaTeMaTUYECKOM 3a4auH;

MPEBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUM 33J1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEATECIIbBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
HaWJCHHBIX OIMMOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IETH U YCIOBUAM, OOBSICHITH IPHUUHBI
JIOCTUKEHUS WIM HEJOCTUXKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHUMATh W MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboThl mNpU pelleHHH Y4YeOHbIX 3ajady, NPUHUMATH II€JIb COBMECTHOM
JeSATEeIIbHOCTH, IUIAHUPOBATh OPraHU3AIlUI0 COBMECTHOM pabOoThl, paclpeneisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJbTaT padOThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOAECH;

y4acTBOBATh B TPYIIOBBIX GopMax padboTsl (00CYKIaeHHs, 0OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» M HHBIC), BBINOJIHATH CBOIO 4YacTh pabOThl U
KOOPJAMHUPOBATh CBOU JCHCTBHS C JPYTMMH YJE€HAMH KOMAaH/bI, OIICHUBATh
Ka4eCTBO CBOEr0 BKJIaja B OOIIUI MPOAYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUAL.

IMPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiicss Hay9IuTCs:
CBOOOJTHO ONEPUPOBATH OCHOBHBIMU IOHSTHUSMHU CTEPEOMETPHH TPU PEIICHUH
3a7a4 ¥ MPOBECHUH MAaTEMAaTHYECKUX PaCcCyKIICHU;
OPUMEHSTh aKCHOMBI CTEPEOMETPHUH M CIEACTBUS W3 HHUX TPU PEIICHUH
reOMETPUUECKUX 33]1a4;
KJIaCCH(PUIIMPOBaTh B3aMMHOE PACIOJOKEHUE TMPSMBIX B  IPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJTHO OIEPHUPOBATH TMOHSATHSIMH, CBSI3aHHBIMH C YIJIaMH B IPOCTPAHCTBE:
MEXy IPSIMBIMH B IPOCTPAHCTBE, MEKIY MPSMOU U TIIOCKOCTBIO;
CBOOOJTHO OTIEPHPOBATH IOHATHUSIMH, CBS3aHHBIMUA C MHOTOTPAHHUKAMU;
CBOOOJTHO PAcCIO3HABaTh OCHOBHBIC BHJBI MHOTOIPAaHHHKOB (TIpU3Ma, MUPaMUIA,
IPSIMOYTOJIbHBIN NapaJuiesienuIe, Kyo);



KJIaCCU(UITMPOBATH MHOTOIPAaHHUKH, BEIOMpAsi OCHOBAHUS JIJIS KJIacCH(PUKAIIH;
CBOOOJTHO OMEpHUPOBATh MOHATHUSMHU, CBSI3aHHBIMH C CEYECHHEM MHOTOTPAHHUKOB
TUTOCKOCTBIO;
BBHITIOJIHATh TapajUiebHOE, IEHTPAIbHOE M OPTOrOHAIBHOE MPOEKTHUPOBAHUE
¢buryp Ha IIOCKOCTb, BBITIOIHATH U300paxkeHus: GUTyp Ha TUIOCKOCTH;
CTPOUTHh CEYCHHWS MHOTOTPAaHHUKOB PA3JIMYHBIMA  METOJIaMH, BBITIOJTHATH
(BBIHOCHBIC) TUIOCKHE YEPTEHKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BHI
CBepXy, COOKY, CHU3Y;
BBIUMCIIATH IUIOMAAN IMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MHpaMUa),
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;
CBOOOJTHO OIIEpUPOBATh MOHATHUSMU: CUMMETPUS B MPOCTPAHCTBE, IIEHTP, OCh U
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUHU (DUTYPHI;
CBOOOJTHO  OMEPUPOBATH  IMOHATHSMH, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;
BBITIOJTHATH JICHCTBUS HaJl BEKTOPaMH,
permarh 3a/Jadd Ha J0Ka3aTeIhCTBO MAaTEMATHUECKUX OTHOIICHUN W HAXOXKICHHE
TCOMETPUYECKUX BEIWYMH, TPUMEHSISI M3BECTHBIC METOABI TIPH  PEIICHUU
MaTEMaTUYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS CIIOKHOCTH;
OPUMEHSATh  MPOCTEHIIMEe  MNpOrpaMMHBIE  CpPEACTBAa U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;
W3BJICKaTh, TMPEoOpa3oBBIBATH W HHTEPNPETUPOBATH  HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HAa YepTekKax U
PUCYHKaX;
NPUMCHATH TOJyYEeHHBIC 3HAHWS Ha TPAKTHKE: CPAaBHUBATh M aHAJIU3UPOBATH
peanbHBIC CHUTyallMd, TMPUMCHATH W3YYCHHBIC IIOHATHS B IIPOIECCE ITOMCKA
pemeHusT MaTeMaTH4decKd CHOpPMYJIUPOBAHHOW MPOOJIEMBI, MOJEITUPOBATH
peanbHbIe CUTYallud Ha SI3bIKE T€OMETPHUU, UCCIEA0BATh MOCTPOECHHBIE MOJIEIHU C
MCIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHSATUHN U TEOpeM, arnapara ajireopbl, pemarhb
MPAKTUYECKUE 3a/1a9H, CBI3aHHBIC C HAXOKIECHUEM T€OMETPUUCCKUX BEITUINH;
UMETh TIPEACTABICHHUS] 00 OCHOBHBIX 3TalaxX Pa3BHTHs T'€OMETPHH KaK COCTAaBHOMN
JacTH (pyHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K koniry 11 kiacca o0yJaroniuiicss Hay4uTCs:
CBOOOJTHO  OMEpUpPOBATh  IMOHATUAMH, CBS3aHHBIMH C  HAJIUHAPUYECKOH,
KOHUYECKOHN M CHEePUICCKON MMOBEPXHOCTIMH, OOBSICHATH CITIOCOOBI ITOTYUYCHUS;
OTICpUPOBATh TIOHSTHSAMH, CBSI3aHHBIMH C TEJIAMH BpAIICHUSA: ITHIUHIPOM,
KOHYCOM, c(hepoit u mapom;
pacro3HaBaTh Teja BpaileHus (LMWIMHIP, KOHYC, cdepa U map) U OOBICHATH
CIOCOOBI MOJTYYEHHUS TEJ BPalllCHHUS;
KJIacCH(DUIMPOBATH B3aUMHOE PACIIONOKeHNEe C(hephl U TIIOCKOCTH;



BBIUMCIIATh BEJTUYMHBI 3JIEMEHTOB MHOT'OIPAaHHUKOB M TEJ BpallleHUs, 00bEMBI U
IJIOIIAIA TTOBEPXHOCTEW MHOTOTPAHHHUKOB U TEJ BPALLICHUS, TEOMETPUUECKUX TEIl
C IpUMEHEHUEM POpMyI;

CBOOOJHO ONEPUPOBATH NOHATUAMHU, CBA3aHHBIMU C KOMOWHAIIUSIMU TeJl BpallleHUs
¥ MHOTOTPAaHHUKOB: MHOTOIPAaHHUK, BIMCAHHBIA B CEpy U ONUCAHHBIA OKOJIO
cdepsl, cepa, BIMCaHHAs] B MHOTOTPAHHUK WJIM TEJIO BPALCHUS;

BBIYKCIIATh COOTHOIICHHUS MEXIy IUIOIAAIMU TOBEPXHOCTE U oO0BEMaMu
I10JIOOHBIX TEJI;

n300paxarbh M3ydaemble (UIYpbI, BBIIOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKU U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (QUIyp: BUJI CBEpXY, COOKY, CHM3Y, CTPOMTH
CEYEHUs TEJl BPAILCHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATH U  mpeoOpa3oBeiBaTh  WHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
pUCYHKaX;

CBOOOJHO ONIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIIEPAllUH HAJl BEKTOPAMU;

3a/1aBaTh IIOCKOCTh YPABHEHUEM B IEKaPTOBOM CUCTEME KOOPAMHAT;

pelmarb reoMEeTpUYECKUEe 3aJa4d Ha BBIUMCIICHUE YIJIOB MEXAY MPIMBIMU U
IJIOCKOCTSAAMM, BBIYHCICEHHE PACCTOSHUM OT TOYKH 10 IUIOCKOCTH, B ILIEJIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1A IIPU PEILIECHUY;

CcBOOOHO OTEPUPOBATH MOHATHUAMHU, CBA3AHHBIMU C JIBIDKEHHEM B MIPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

BBINOJIHATh U300paKeHUsI MHOTOTPAHHUKOB M TEJI BPALEHUs NPU HapaieIbHOM
IIEPEHOCE, LEHTPAJIbHOM CUMMETPUHU, 3EPKAIBHOW CUMMETPUH, IPU IIOBOPOTE
BOKPYT MPSAMOii, TpeoOpa30BaHUs OO0,

CTPOUTh CEYEHUS MHOTOTPAHHMKOB M TEJN BpAIICHUA: CEUCHHs LWIMHAPA
(mapayieNbHO W TMEPHEHAMKYJSIPHO OCH), CEUEHHUs KOHyca (mapajuienbHble
OCHOBAHUIO U MPOXOASILINE Yepe3 BEPIINHY ), CEUCHUS LI1apa;

MCIIOJIB30BaTh METOAbI TOCTPOCHHSI CEYEHUN: METOJ CIIEIOB, METOJl BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJ MIEPEHOCA CEKYIIEN TIIIOCKOCTH;

JIOKA3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

OPUMEHATh TE€OMETpUYecKue (PaKkThl IJsl pElIeHUs CTEPEOMETPUYECKHX 3ajad,
IIPEANOJIAralOIMX HECKOJIBKO IIAaroB pPEIICHUs, €CIU YCJIOBUA IPUMEHEHUS
3aJ]aHbl B IBHOW M HEABHOU (hopMe;

pemarp 3a1a4yy Ha JOKA3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLICHHW M HAXOXKICHHE
reOMETPUYECKUX BEJIIMYMH;

IIPUMEHSATH IPOIPAMMHBIE CPEICTBA U IIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI
IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1ay;



IPUMEHATh TMOJYYEHHbIC 3HAHMSI Ha IPAKTHKE: CPaBHUBATh, AHAIM3UPOBATH U
OLICHUBATh pPEAIbHbIE CUTYallMH, MPUMEHATH HW3YUYEHHBIE IOHATHS, TEOPEMBI,
CBOWCTBAa B TpOIIECCE IOMCKA PEIICHUS MaTeMaTH4YeCKd CHOpMyITHpOBAHHON
npo0JieMbl, MOJEIUPOBATh pealbHbIE CHUTyalldd Ha S3bIKE TI'€OMETpPHUH,
MICCJIEIOBATh TOCTPOEHHBIE MOJEIIN C UCIIOIB30BAHUEM T'€OMETPUUECKUX ITOHATHN
U TeopeM, ammapara aireOpbl, pemaTh MPaKTUYECKHE 3aJadyd, CBS3aHHBIE C
HAXO0KJIEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MPEACTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T'€OMETPUU KaK COCTaBHOMU
yacTu (yHIaMEHTa Pa3BUTHs TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmyecTBo 4acoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM K (undgposBbie)
n/n NpPorpaMMbI Bcero OHEPOM’HM Hpa:chnqecKn oGpa3oBaTejbHbIe
€ pabdoThI € paboThI pecypest
1 BeenieHue B CTEPEOMETPHUIO 23 1
) B3anMHoe pacronoxkeHue IpsMbIX B 6 1
HPOCTPAHCTBE
3 [TapaJuteIbHOCTh TPSIMBIX U IIOCKOCTEH B 3
IPOCTPAHCTBE
4 [MepreHUKyIAPHOCTD TPSAMBIX U IIOCKOCTEH 25
B IPOCTPAHCTBE
VTIbl U pacCTOSIHUS 16 1
6 MHororpaHHUKU 7 1
BekTopsl B IpoCTpaHCTBE 12
g [ToBropenue, 0600IIEHHIE U CHCTEMATH3ALIHST 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 6 0




11 KITACC

KoimyecTBo 4acoB DJIEeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM K (undposbie)
) MPOrpaMMblI Bcero 0H;p0.m>m,1 H%aKTquCK"e o0pa3oBaTe/bHbIE
€ padoTsl padoThI pecypes
1 AHanuTudeckas FeOMeTpHus 15 1
) [ToBTOpEHME, 0000IIICHUE U 15 1
cUCTEeMaTu3alys 3HaHUI
O0OBEM MHOTOrpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaau MoBEpXHOCTH U OOBEMBI KPYTIIBIX 9 1
Ten
6 JIBrokeHus 5 1
7 [ToBTOpEHME, 0000IIICHUE U 17 2
cUCTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KonTpoabu
ble padoThbI

IMpakTH4yeck
ue padboThbl

JlaTa
HU3Y4YeH
us

DJIEeKTPOHHbIE
nudpoBbIe
o0pa3oBaTe/ibH
ble pecypchl

OcHoBHbIE NpaBUiIa U300paKEHUSI HA PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHbI OTPE3Ka

[lonsATHA cTepeoMeTpHUH: TOUYKA, IIpsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300pakeHUs] HA PUCYHKE
TUIOCKOCTH, MapajuIeIbHBIX MPSMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

[TonsTHs: mepeceKkarouecs MIOCKOCTH,
nepeceKaronirecs npsmasi ¥ miocKocTh;
MIOJIYIIPOCTPAHCTBO

[TonsTHst: mepeceKarouecs MIOCKOCTH,
nepeceKaronifecs npsimasi ¥ miocKocCTh;
MIOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE MPOCTEUIINX
IIPOCTPAHCTBEHHBIX (Uryp,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHH1KH, U300paKeHUE MPOCTEUIINX
IIPOCTPAHCTBEHHBIX (Uryp,
HECYIIECTBYIOIINX 00BEKTOB

AXCHOMEI CTCPCOMCTPHHU U IICPBLIC CIICACTBUA
U3 HUX

AXCHOMEI CTCPCOMCETPUHU U IICPBLIC CIICACTBUA
N3 HUX

AXCHOMEI CTCPCOMCTPHHU U IICPBLIC CIICACTBUA




u3 HUX. CriocoOBI 3aJaHNs IPSMBIX
iockocteil B mpoctpancTse. O003HaueHUs
IPSIMBIX U IIJIOCKOCTEMN

10

N300pakeHne ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOJAT uepe3 ux peéopa.
N300pakeHue nepecedyeHus noxy4eHHbIX
IJI0CKOCTEN. PackpammBaHne MOCTPOEHHBIX
CeYeHHH pa3HbIMU LIBETAMH

11

N300pakeHne ceueHuil mupaMupl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOJAT uepe3 ux peéopa.
N300pakeHue rnepecedeHus noxyu4eHHbIX
IJI0CKOCTEN. PackpammBaHne MOCTPOEHHBIX
CeYeHHH pa3HbIMU LIBETAMH

12

N300pakeHne ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOJAT uepe3 ux peéopa.
N300pakeHue rnepecedeHus moxydeHHbIX
IJI0CKOCTEN. PackpammBaHye MOCTPOEHHBIX
CeYeHHH pa3HbIMU LIBETAMU

13

N300pakeHne ceueHuit mupaMupl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOJAT uepe3 ux peéopa.
N300pakeHue nepecedeHus moxyu4eHHbIX
IJI0OCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CeueHHH pa3HbIMU LIBETAMU

14

Mertona cnenoB Ui HOCTPOCHUS CEUEHUI

15

Mertopa cieoB Ui HOCTPOSHUS CeUEHU.
CaoiicTBa niepece4eHnil NpsIMbIX U
IIJIOCKOCTEMN

16

Mertopa cieoB Ui HOCTPOSHUS CeUEHU.
CaoiicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEMN

17

[Toctpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3taHue BRIHOCHBIX




‘-IGpTG)KGfI M1 3aIIMChb IaroB NOCTPOCHUA

18

[TocTpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Co3raHue BRIHOCHBIX
YepTeKEeH U 3alKCh 1IaroB NOCTPOEHUS

19

[TocTpoenue ceveHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Co3raHue BBIHOCHBIX
YEepTEKEH U 3alKCh 1IaroB NOCTPOEHUS

20

[TocTpoenue ceveHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Co3raHue BEIHOCHBIX
YEepTEKEH U 3alKCh 1IaroB NOCTPOEHUS

21

[ToBTOpenue nmnanumerpun: Teopema o
MPONOPIMOHATIBFHBIX OTpe3kax. [lomodue
TPEyroJIbHUKOB

22

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacdeTsl B ceUeHHIX Ha BEIHOCHBIX
yepTexax. MicTopus pa3BUTHS TUIAHUMETPHUH U
CTEPEOMETPUU

23

KoHntposnbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsMsIx B
npoctpancTBe. CKpelMBaIOLIUECs MPsSMBIE.
[Tpy3HaKK CKPELUBAIOIINXCS TPSIMBIX.
[TapajutenbHbIE NPsSIMBIE B IPOCTPAHCTBE

25

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMON NapaJljieIbHON
JAHHOM MPAMOU, IPOXOSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JISKAILEH HA TaHHOU
npsMoH. JleMMa o nepecedeHnu
NIapPAJUIEIBHBIX IPSIMBIX IJIOCKOCTBIO

26

[TapamtenbsHOCTB Tpex NpsAMBIX. Teopema o
TpEX MapajulesIbHbIX NpAMBIX. Teopema o
CKpELIMBAOIIUXCS MIPSAMBIX




27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOICTBa MapajlIeIbHOTO MPOSKTHPOBAHHUS.
N3006pakenue pa3HbIX (GUTYp B MapaIeIbHOMI
POEKIUHU

28

[enTpanbHas npoekuus. Yroiu ¢
COHAITPABIICHHBIMU CTOPOHAMU. YTOJI MEXKILY
PSIMBIMU

29

3aaum Ha JOKA3aTENIbCTBO U UCCIIEI0OBaHNE,
CBSI3aHHBIC C PACIIOJIOKEHUEM TIPSMBIX B
MIPOCTPAHCTBE

30

[ToHsTHA: TapauIeNIbHOCTD MPSIMON 1
IUTIOCKOCTH B mpocTpaHcTe. [Ipu3nak
NapauIeIbHOCTH MPSIMOH M IITOCKOCTH.
CaoiicTBa napamienbHOCTU NPSIMON U
TUIOCKOCTH

31

['eomeTpHruecKue 3a/1a4y Ha BHIYUCIICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
HapajyieIbHOCTBIO IPSMBIX M IIJIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOASILETO Yepes
JAHHYIO MIPSIMYIO HA YepTEekKe U
MapayIeIbHOIO IPYrou npsimoit. Pacuér
OTHOIIICHUH

33

[TapannenbHas MPOSKIHs, TPUMEHEHUE JUIS
MOCTPOCHHSI CEUeHU KyOa n
napaenenunena. CBoicTa
napajuiesIenuIe/1a i MPU3MbI

34

[TapannensHble wockocty. [pusnaku
NapajyIeNIbHOCTH JIBYX INIOCKOCTEH

35

Teopema o nmapanienbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH, TPOXO/ISIIEH
4yepe3 TOUKY, He MPUHAAISKAIYIO TaHHOM




IUIOCKOCTH U CIIEICTBUS M3 Hee

36

CaoiicTBa napamienbHbIX MIIOCKOCTEN: O
[apajIeJIbHOCTH IPSAMBIX IEPECEYCHUS IIPU
[IEPECEUEHUH JIBYX NapaljIeJIbHbBIX
IIJIOCKOCTEN TPEThen

37

CaoiicTBa napasieiabHbIX MIOCKOCTEH: 00
OTpe3Kax NapajulesIbHbIX MPSIMBIX,
3aKJIFOUYEHHBIX MEX]y NTapaJljIeIbHBIMU
IJIOCKOCTSIMU; O MIEPECEUEHUN MIPSIMOIL C
JBYMsI MAPAJLJIEIIbHBIMU IJIOCKOCTSIMU

38

[ToBTOopenue: Teopema Iudaropa Ha
IIJIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajiesienumnesa

41

Brruncnenue 1MH 0Tpe3KoB B KyOe U
IIPSIMOYT'OJIBHOM ITapajuIeICuIIe e

42

[leprnieH IUKYISIPHOCTD MPSMOM U TIIOCKOCTH.
[Ipu3Hak NepneHIuKyIIPHOCTH MPSMON U
IJI0OCKOCTH

43

[leprnieHIUKYISIPHOCTD MPSMOM U TIIOCKOCTH.
[Ipu3Hak NepneHIuKyJISIPHOCTH MPSMON U
IIJI0OCKOCTH

44

TeopeMa 0 CylecTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMOM, IPOXOALICH Yepes
TOYKY IIPOCTPAHCTBA U NEPIEHANKYIIIPHOHN K
IIJIOCKOCTH

45

[110CKOCTH M EPIIEHIUKYIISIPHBIE UM IIPSMBbIE
B MHOI'OTpaHHUKAaX

46

IInockoctu u NEPUNCHAUKYIISIPHBIC UM IIPSAMBIC
B MHOI'OI'pPaHHHKAX




[Iepnennukynsap u HaknoHHasd. [loctpoenne

47
NEePIEHIUKYIISIPA U3 TOYKH HA MPSAMYIO

48 [lepnenaukynsp u HaknoHHad. [loctpoenue
MEePIEHIUKYIISIPA U3 TOYKH HA MPSIMYIO

49 Teopema o Tpéx nepneHANKyApax (mpsamasi u
oOpatHas)

50 Teopema o Tpéx nepneHaAuKysIpax (mpsmas u
oOparHasi)

51 YTroia Mexay CKpeIMBAOIIMMUCS IPIMBIMHU

57 [Touck nepreHIuKyISPHBIX MPSAMBIX C
MTOMOIIBIO NEPIEHANKYJISIPHBIX MJIOCKOCTEN

53 OpToroHajibHOE MPOCKTUPOBAHKUE
IToctpoenue ceueHuii kyda, MpU3MBlL,

54 MPaBUIBHOM MUPAMHUJIBI C IOMOLIBIO
OpPTOTOHAJIBLHOM MPOEKIHUH
IToctpoenue ceueHuii kyda, MpU3MBL,

55 MPaBUJILHOM MUPAMHUJIBI C IOMOIIBIO
OpPTOTOHAJILHOM MPOEKLHH
CummeTpusi B IPOCTPAaHCTBE OTHOCUTEIEHO

56 mwiockocTu. [Inmockoctu cummerpuii B
MHOT'OTPaHHUKAX

57 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSIMOM U
MIJIOCKOCTH KaK CIEACTBUE CHUMMETPUU

58 [IpaBusibHBIE MHOTOTPpAaHHUKHU. Pacuér
pPAacCTOSIHUM OT TOYKHU JO MJIOCKOCTH

59 [IpaBunbHBIE MHOTOIpaHHUKHU. Pacyér
pPAcCCTOSTHUM OT TOYKH JO IJIOCKOCTH
CrocoObl OMYCTUTh MEePIEHANKYISPDI:

60 CUMMETpPHUS, CABUT TOYKHU I10 NapaJIICIbHOU
pAMO

61 CaBur no HenapauieJIbHON IPsSMOH,




VU3MEHEHHUE PACCTOSHUM

62

KontponsHas padora "B3anmuoe
pacrioyio’keHue MPsIMBIX U IMJIOCKOCTEH B
npocTtpaHcTae"

63

[ToBTOpEHME: Yroy MeXay NPsSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B IIPOU3BOJIBHOM
TPEYroJIbHUKE, TEOPEMA KOCUHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCAH TPAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/ILIeCKI/Ie MCTOABI BEIYUCIICHUSA YyIJia
MCXKAY NPAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHbiii yroy. CBOMCTBO JIMHEWHBIX
YIJIOB JIBYTPaHHOTO yria

67

[lepnenukynspHeie maockoctu. CBoiicTBa
B3aMMHO IEPIIECHAUKYJISPHBIX INIOCKOCTEN

68

IIpu3Hak nepneHuKyJIIpHOCTH IIIOCKOCTEMH;
TeopeMa O MPSIMOU NIEPECEUEHUS IBYX
IIJIOCKOCTEM MEPIECHIUKYIISPHBIX TPETHEN
IJIOCKOCTH

69

[IpssmoyronbHbBIN Napaienenunes; Kyo;
MU3MEPEHMS, CBOMCTBA IIPSIMOYTOJIBHOT'O
napajuieJenuneaa

70

Teopema 0 nMaroHany NpPsMOYroJIbHOTO
napajuleJIenuIe]1a U CIeJCTBUE U3 HeE

71

CTepeOMeTpI/IquKI/IC H IIPUKJIAJIHBIC 3a1a4H,
CBA3aHHBIC CO B3aUMHBIM PACIIOJIOKCHUEM
IMPAMBIX U IJIOCKOCTH

72

HOBTOpeHI/IeZ CKPCIIUBAOIIHUEC ITPSAMBIC,
mapaJjyiCJIbHbIC INIOCKOCTU B CTAHAAPTHBIX
MHOTr'OrpaHHUKax




[Tapa napayenbHbIX IIOCKOCTEN Ha
CKPEIMBAOIINXCS MPSMBIX, PACCTOSIHHE

73
MEXy CKPEIIUBAIOUUMUCS MIPSMBIMHU B
MIPOCTBIX CUTYALHUSIX

74 PaccrosiHue OT TOUKM 10 TIIOCKOCTH,
pPacCTOsTHUE OT MPSMOU J0 IIIOCKOCTH
Brrunciienue pacCTOSTHUN MEXK ]

y

75 CKPEUIMBAIOIIUMHUCS IPSIMBIMU C IIOMOIIbIO
MEePIEHIUKYIISIPHON MJIOCKOCTH
TpéxrpanHslii yroy, HepaBeHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOpPEMbl KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO YyIJa

77 DneMeHTHI CPepUuyecKoil reOMeTpUH:
r'e0JIe3NYECKUE JIMHUHU Ha 3eMie

78 KonTponbHas padota "Yriiel u paccTosHus"

79 Cucremaru3zanus 3HaHui "MHOTOrpaHHUK U
€ro 3JeMeHTH!"

20 [Tupamupa. Bunsl nupamug. [lpaBunsaas
nupamuaa

’1 [Ipusma. [IpsimMast 1 HAKJIOHHAS IPU3MBI.
[IpaBuinbHas npusma

32 [IpssMolt napaymenenunes, NpsMoyroabHbIN
napajuiesenunen, Kyo

83 Beinykieie MHOrorpannuku. Teopema Diinepa
Beinykieie MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIIPABUIIbHBIC
MHOTOTPaHHUKH

85 KontposbHas padora "MHoOrorpaHHuku"

26 [TonsiTue BekTOpa HA TJIIOCKOCTH U B

IIPOCTPAHCTBE




87 CymMMa BEKTOpPOB 1
88 Pa3HocTh BekTOpOB 1
89 [IpaBuio mapannenenunena 1
90 VMHOKEHHE BEKTOpA Ha YUCIIO 1
91 Pasnoxxenue BekTopa 1o 6a31/IC}U/ TpEX |
BEKTOPOB, HE JIKAIINUX B OJJHOU IIIOCKOCTH
92 CkasipHOE IPOU3BEICHNE 1
93 Brruncnenue yria Mexy BEeKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiiniue 3a1a4u ¢ BEKTOpaMu 1
95 [Mpocreiimue 3a1a4u ¢ BEKTOpaMu 1
96 [Ipocreiiniue 3aa4u ¢ BEKTOpaMu 1
97 [Mpocreiimue 3a1a4u ¢ BEKTOpaMU 1
98 OG6001IeHIe U CHCTeMAaTH3AINs 3HAHUN 1
99 O00011IeHMEe ¥ cucTeMaTh3alus 3HAHU I 1
100 HTorosast KOHTpOJIbHAsE paboTa 1
101 Hroroast koHTpoIbHAs paboTa 1
102 O0001ICHHE U CHCTeMAaTU3aIUs 3HAHU I 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KITIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTposbu
ble padoThI

IMpakT4yeck
ue padboTbl

JlaTa
H3Y4YeHH
s

DJIEeKTPOHHbIE
nudpoBbIe
o0pa3oBaTe/ibH
ble pecypchl

[ToBTopenue temsl "KoopauHarsl BeKTOpa Ha
TIJIOCKOCTH M B TPOCTpAHCTBE"

[ToBTOpenue Temsl "CkansgpHoe
IIPOU3BE/IEHUE BEKTOPOB"

[ToBTOpenue Templ "Boruncinenue yria Mexy
BEKTOpaMHU B IPOCTPAHCTBE"

[ToBTOpeHue TemMbl "YpaBHEHHUE TPSIMOH,
IpOXOJsiIiel yepes aBe TouKu"

YpaBHEHME [IJIOCKOCTH, HOPMaJIb, YPABHEHHE
IUIOCKOCTH B OTPE3Kax

YPaBHeHI/Ie IJIOCKOCTH, HOPMAJIb, YPABHCHUC
IIJIOCKOCTH B OTPC3KaAX

BekropHoe npousseneHue

JInHelHbIe HEpaBEHCTBA, IMHEWHOE
MIPOrPAMMHUPOBAHHUE

JInHeliHbIE HEPABEHCTBA, JINHEWHOE
IpOrpaMMHUpPOBaHUE

10

AHanuTnyeckue MCTOBI pacqéTa yriia MCxay
MMPAMBIMH B MHOT'OTpaHHHKAaX

11

AHaJIUTHYECKHE METO/Ibl pacuéra yriia Mexay
IUIOCKOCTSIMM B MHOT'OI'paHHHKaX

12

dopmyna pacCTOSIHUS OT TOYKH J10
MIJIOCKOCTH B KOOPJMHATAX

13

Haxoxnenue paccTosiHUM OT TOYKH 10
IUIOCKOCTH B Ky0Oe




Haxoxnenue pacCTosIHUM OT TOYKH 10

14 N
IJIOCKOCTH B PABHJIBHOM MUPAMU/IS

15 KoHTpoinbHas pabota "AHamuTHdyecKas
reoMerpust”

16 CeueHust MHOTOTPAHHUKOB: CTaHapTHHIE
MHOTOI'PAaHHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METO/I CJIEI0B
CeueHust MHOTOTPAHHUKOB: CTaHapTHHIE

18 IJIOCKOCTH, IepeCceYCHUs MPSAMBIX U
IUIOCKOCTEH

19 [TapamienbHbIe TPSIMBIEC U TITIOCKOCTH:
napajuieIbHbIC CCUCHUS

20 [TapaenbHbIe MPSMbIC U TIJIOCKOCTH: Pacy€T
OTHOIIICHHUH

71 [TapamienbHbIe TPSIMBIE U TITIOCKOCTH: YTJIbI
MEX]Ty CKPEIUBAIOLIUMUCS IPSIMBIMU
[leprieHqUKyISPHBIE IPSIMbIE U TUIOCKOCTH:

2 CTaHJapTHBIC TTAPhI EPIECHIUKYISIPHBIX
MJIOCKOCTEH M MPSMBIX, CHAMMETPUH
MHOTOI'PAHHUKOB

73 [lepnienquKkynsipHBIC IPSMBIE U TNIOCKOCTH:
TeopeMa O TPeX MepIeHANKYIIpax

4 [leprieHqUKyISpHBIE IPSIMbIE U TUIOCKOCTH:
BBIYHCJICHUS] ITTHH B MHOTOIPaHHUKAX
[ToBTOpEeHUeE: TUIOMIAAN MHOTOYTOJIbHUKOB,

25 dbopMyIbI 1S TIOMIAACH, COOOpaXKeHMUs
ox00ust
[ToBTOpEeHME: TIIOMIAAN MHOTOYTOJIbHUKOB,

26 dbopMyIbI 1S TIOIIAACH, COOOpaKeHMs
o 00us

27 [ToBTOpEHME: TIOIIAAN MHOTOYT'OJIbHUKOB,




(bopMyITBI IS TLIOMIAACH, COOOpaKEHUS
nmonoous

IInomaau ceueHuit MHOI'OI'PaHHHUKOB!

28 IUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOpaKeHUsI O00Us
[Tnomany ceueHnit MHOTOTPAaHHHUKOB:

29 IUIONIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
YaCTH, COOOpaKeHUsI MO00Us

30 KoHntpoinbhas padora "IloBropenue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPAaHHUKOB"

31 O061ém Tena. O0BeM MPSIMOYTOIHLHOTO
napajuiejenumneia

32 3anaun 06 ynBoeHuHU Ky0a, o KBaapaType
Ky0a; 0 TPUCEKIIUU YyIJia

33 CrepeoMeTpUuecKUe 3aJa4l, CBA3aHHbIE C
00BEMOM MIPSIMOYTOJILHOTO Mapajuiesienuneaa
[TpuxnagHbie 3a/1a4u, CBA3aHHBIE C

34 BBIUKCIICHHEM 00bEMA PSIMOYTOJILHOTO
napajuiejenumnesa

35 O0BEM MIPSAMOIA TPU3MBI

36 CrepeoMeTpUuecKUe 3aJa4l, CBA3aHHbIE C
BBIUKCIICHHEM 00bEMOB MPSIMOU IPU3MBI

37 [TpuxnagHeie 3a1a4u, CBA3aHHBIE C 00BEMOM
IPSIMOM IPU3MBI
Boruncnenue 00bEMOB TeIl ¢ TOMOIIbIO

38 onpenenéHHoro uaTerpaia. Oobém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TeIl ¢ TOMOIIbIO

39 onpenenéHHoro uHaTerpaia. Oobém
TUPAMH/TBI

40 dopmyna 00béMa mupamuabl. OTHOIICHHE




00BEMOB NUpamMuJL ¢ OOLIUM YTIIOM

dopmyna 06bpéMa iupamuiel. OTHOIIEHUE

41
00BEMOB NUpamMuL ¢ OOLIUM YTIIOM

49 CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHBIE C
00bEéMaMH HAKJIOHHOW TTPU3MBI

43 CrepeoMeTpHuuecKUe 3aJa4l, CBA3aHHbIE C
00BbEMaMH TUPAMHUJIBI

44 [Tpuknagaeie 3aaauu 1o Teme "O0bEMBI Ten",
CBsI3aHHBIE C 00bEMOM HAKIIOHHOM MPU3MBI

45 [Tpuxnagneie 3agaun o Teme "O0bEMBI TEn",
CBSI3aHHBIE C 00BEMOM MTUPAMHUJIBI

46 [Ipumenenue 06bEMOB. Beruncienue
pPacCTOSIHUS A0 MJIOCKOCTH

47 KonTpomnpHas padota "O0béM
MHOIOrpaHHHKaA"

48 [unuHapuueckas MoBEpXHOCTh, 00pa3yolne
HWIMHAPUYECKON TOBEPXHOCTHU

49 umuaap. [IpssMoi KpyroBod HUIMHAP.
[1moma e MOBEPXHOCTH HHIMHIAPA

50 Konuueckasi moBepXHOCTh, 00pa3yroliue
KOHHUYeCKOU noBepxHoctu. Konyc

51 Ceuenne KoHyca IJIOCKOCTbIO, AapaJUIEIbHOM
IJIOCKOCTH OCHOBAHMSI

57 Yceu€Hnslii konyc. M3o0paskeHne KOHYCOB U
yCE4EHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH M MOJTHOM
IIOBEPXHOCTU KOHYyCa

54 [Tnomaas GOKOBOM MOBEPXHOCTH M ITOJTHOM
MIOBEPXHOCTU KOHYycCa

55 CrepeomeTpuueckue 3a1a4i Ha

J0Ka3aTCJIbCTBO U BBIYUCIICHUEC, TIOCTPOCHUCM




CEYEHMI LIWIMHAPA, KOHyCa

56

CrepeomeTpuueckue 3a1a4i Ha
A0Ka3aTCJIbCTBO U BBIYUCIICHUE, TIOCTPOCHUCM
CCUCHUI TWIIMHpA, KOHYyCca

57

HpI/IKJIaILHI)IG 3aJa4u, CBA3aHHBIC C
NUWJIMHAPOM

58

[Tpuknagabie 3a1a91, CBI3aHHBIC C
AJIUHAPOM

59

Cdepa u map

60

[epeceuenue cdepsl U I1apa ¢ MIOCKOCTHIO.
Kacanwue mapa u cepsi miockoctero. Bun u
U300pakeHHe Iapa

61

[Tepeceuenue cdepsl U I1apa ¢ MIOCKOCTHIO.
Kacanwue mapa u cepsi miockoctero. Bun u
U300pakeHHe Iapa

62

Ypasuenue ceprl. [Lnomans chepsl u e
yacTen

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTprYEeCKHE 3a/1a4d Ha
JOKa3aTCJIbCTBO U BBIYHCIICHUEC, CBA3aHHBIC
co cepoii ¥ mapoM, IOCTPOSCHUEM UX
CEUYCHMH MIOCKOCTRIO

65

CrepeomeTpuueckue 3a1a4i Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE, CBI3aHHBIC
co chepoii U mapoM, TOCTPOCHUEM X
CCUCHHI TIOCKOCTHIO

66

[Tpuxnagueie 3a1a4n, CBA3aHHBIE CO chepoit U
11apOM

67

[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIYUCIICHHSI B OKPY)KHOCTH, CTaH/IaPTHBIC
nonoous




68

Pazauunsie KOM6I/IHaIlI/II/I TCJI BpalliCHUSA U
MHOI'OI'PaHHHUKOB

69

3agauu no Teme ""Tena U MOBEPXHOCTH
BpanieHus"

70

3anauu o reme "Tena ¥ MOBEpXHOCTH
BpaleHus"

71

KoHTposnbHas padora "Tena v MOBEpXHOCTH
BpanieHus"

72

O0béMm mmrHIpa. Teopema 06 00bEMe
pSIMOTO MUJIMHIPA

73

Boruncnenue 00bEMOB TeI ¢ TOMOIIBIO
onpeaenéaHoro uarerpana. O0péM KoHyca

74

[Inomaau 60k0BOM U MOJTHON OBEPXHOCTH
KOHYyca

75

CrtepeoMeTpHueCcKUe 33a]a41, CBI3aHHbIE C
BBIYHCIICHHEM 00BhEMOB IIMJIMH/IPA, KOHYCA

76

[Ipuknanueie 3ana4un mo Teme "OObEMBI 1
TJIONIAAM NOBEepXHOCTEN Ten"

77

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00bEme mapa. [nomans chepsi.
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