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MNOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBisieTcss OOHUM M3 0a30BBIX KYpPCOB HAa YpPOBHE CPEIHEr0
oO1rero o0pa3zoBaHusi, Tak Kak 00ECIeYMBAET BO3MOKHOCTh U3yU€HHUS AUCIUILIUH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M IPEIMETOB TyMAaHHUTAPHOIO LHKJIA.
[Tockonpky  JOTMYECKOE  MBIIUIEHWE,  (opMupyemMoe Tpu  HU3YUCHHH
OOy4YarOIIMMUCS TTOHSITUHHBIX OCHOB T'€OMETPHUH, MPU JOKA3ATEIHCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKH JIOTUUECKUX YTBEPKIACHUN MPHU PELIEHUU I'€OMETPUUYECKHUX
3aa4, YMEHHME BBIIBUTaTb U OIPOBEpPraTb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCSL IIPU PEIIEHUM 3aa4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTHU
(du3nUecKux 3a1ay.

[lens ocBoeHUs mporpaMMbl yueOHOro Kypca «['eomerpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHIUBUAYAIbHBIX CIOCOOHOCTEH OOydYaromuUXcsi MpU
M3YYEHUH T€OMETPUHU, KaK COCTABJISIONIEH mpenMeTHOW obnactu «MaremaTuka u
uHpopmatrka»  yepe3  oOeclieueHHEe  BO3MOXKHOCTU  TNPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojee TIayOOKMX TE€OMETPUYECKHMX 3HAHUM U JIEUCTBHIA,
cnenuUYHBIX T€OMETPUH, U HEOOXOUMBIX ISl YCHEIIHOTO MPO (HEeCCUOHATBLHOTO
oOpa30oBaHus, CBSI3aHHOTO C UCTIOJIb30BAHHEM MaTeMaTHKHU.

[IppopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUU Ha YINIyOJIEHHOM YpOBHE,
PaCIIMPSAIONIMMH U YCUJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBJISIIOTCS:

paclIMpeHne MpeacTaBIeHUsI 0 TEOMETPUM KaK YaCTHU MUPOBOU KYJbTYPHI U
(dbopMuUpOBaHKE OCO3HAHUS B3AUMOCBSI3H FEOMETPUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE NPEICTaBICHUS O NPOCTPAHCTBEHHBIX (UIYpax Kak o
BAKHEMIIMX MATEMATUYECKUX MOJENAX, MO3BOJISIOMIMX ONUCHIBATH U H3y4daTh
pa3HbIE SIBJIEHUS OKPYKAIOIIETO MUPA, 3HAHWE NOHATUWHOIO amnmapara o pasaeny
«CtepeomeTpus» yueOHOro Kypca reOMEeTpHH;

(¢opMupoBaHHE€  yMEHHMS  BIaJ€Th  OCHOBHBIMH  MOHATHSMH O
MPOCTPAHCTBEHHBIX (PUTypax W UX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
bopMyn M yMEHHUE UX NPUMEHITb, YMEHHUS JI0Ka3bIBaThb TEOPEMbl U HAXOJHUTh
HECTaHJapTHBIE CIIOCOOBI PEIIeHUS 3a/1aY;

dbopMupoBaHrE YMEHUS paclio3HaBaTh HA YepPTEkax, MOJIEISIX U B PEAIbHOM
MHApPE MHOTOTPaHHUKM M Teja BpALIECHUSA, KOHCTPYHPOBATH I'€OMETPUYECKHE
MOJENH;

dbopMHpoBaHWE MOHUMAaHUS BO3MOKHOCTH aKCHOMAaTUYECKOIO MOCTPOEHUS
MaTeMaTHUYeCKUX TEeOopui, (popMHpOBaHHE MOHUMAHUS POJM AKCUOMATUKH TIPU
MIPOBEJICHUN PACCYKICHUM;

dopMupoBaHHE YMEHHUsS BJaJIeTh METOAAMH JOKAa3aTENbCTB U aJTOPUTMOB
pELIEHUs, YMEHUS MX NPUMEHATb, IMPOBOAUTH JOKA3aTEIbHBIE PACCYXICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TPEACTaBICHUA O HEOOXOAMMOCTH JIOKa3aTelIbCTB MU



000CHOBaHMHM MAaTEMATUYECKUX YTBEP)KICHUHN U POJIM aKCUOMAaTUKH B TIPOBEICHUN
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYadbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM 00y4YaromIMXCcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIILJIEHUS, THTEpECca K U3yUECHUIO T€OMETPHH;

dbopmupoBanre (HYHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON TE€OMETPHH:
YMEHUSI PACO3HABaTh TMPOSIBICHUS TEOMETPUYECKUX TIOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX CUTYalUSIX U MPU U3YYEHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM U  3aKOHOMEpPHOCTEM,
MOJICIMPOBAHUSI pEaJbHBIX CHUTYallUid, HMCCIEIOBAaHUSA MOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINN TTOTYIYCHHBIX PE3yJIbTATOB.

OCHOBHBIMH COZACPKATEIHHBIMHA JTUHUSMHU ydeOHOTO Kypca «['eomeTpus» B
10-11 xmaccax sBusitotcs:  «lIpsiMple ¥ TJIOCKOCTHM B MPOCTPAHCTBEY,
«MHuororpanaukn», «Tema  BpameHus», «BeKkTopel W  KOOpJIMHATHI B
MIPOCTPAHCTBE», «JIBUKEHUS B TIPOCTPAHCTBE.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHuE «yMETh OMNEPUPOBATH
MOHATUSMI», PEICBAHTHBIMU T€OMETPUU Ha YTIIYOJIEHHOM YypOBHE OOydYCHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEp>KaTEIbHBIM JMHUSM Y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTHUYECKUX YMEHHM  pachpelensieTcss He  TOJbKO  TI0
CoJIep>KaTeNIbHbIM JIMHUSIM, HO U 110 rogam o0yuyenus. Coaepxanue oOpa3oBaHu 4,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM OcBoeHHs DenepanbHO paboueit
MPOrpaMMbl, paclpeeaEHHbIM IO TojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIUITUAIILHBIM BOIIPOCaM 00yYaromuecs
oOpamaquch HEOJHOKPATHO. DTO  TMO3BOJSIET OPraHuW30BaTh  OBJIAJICHUE
T€OMETPUICCKUMH MTOHATHSIMH U HaBBIKAMH TIOCIIEOBATEIIBHO U TTOCTYIIATEIBHO, C
cOOJTIOIeHEM TIPUHIINITA MIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPHUECKHUX MPEJCTaBICHUN 00Yy4arONIMXCsl, pACIIUpsIs U yriayOsss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EeHUIO TEOMETPHUH Ha YyIITyOJIEHHOM YPOBHE TIO3BOJISIET:

co3matb  ycimoBus i auddepeHunanii  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAJbHBIX ~ 00pa30BaTENbHBIX MPOrpaMM, OOECHEUHUTh YIIIYOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBJISIONIEH yueOHOTO IpeMeTa «MaTemaTukay;

MOJTOTOBUTHh OOYYAIOIMIUXCA K TMPOJODKCHHUIO H3YYCHUS MaTEMaTHUKH C
y4€ToM BbIOOpa Oyaymied npodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXKITY
o01IUM U TPpo(heCCHOHATBLHBIM 00pa30BaHUEM.

Ha wusydyenme yueOHOro kypca «l'eomerpusi» Ha yriiyOJIEHHOM YypOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 yaca (3 gaca B Heneno), B 11 kimacce — 102
yaca (3 Jaca B HeZIeJ0).



COJAEPXXAHUME OBYUYEHUA
10 KJIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE  TIOHATUSA  CcTepeoMeTpuu. Touka, mOpsiMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTHMYECKOM MOCTPOECHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajulesIbHble M CKpelMBaromuecs mnpsMbsle. [Ipu3HaKM CKpemmBaroOmnXcs
npsMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapajuiesIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAIUIEIIBHOCTD TPEX MPSAMBIX, IAPAIUICIIBHOCTD NMPSIMOMN
u 1ockoctd. [lapamiensHoe M LEHTPaTbHOE NPOEKTHPOBAHUE, U300paKeHUE
¢uryp. OCHOBHBIE CBOICTBa NapajuIeIbHOIO NPOEKTHUpoBaHusd. M3o00pakeHue
¢buryp B mapajyuiesibHOM MPOEKUUHU. YTIIBI C COHANPAaBICHHBIMU CTOPOHAMU, YTOJ
MEXIY NPSMBIMHU B IPOCTpaHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: mapajuiesibHbIe
IJIOCKOCTH, CBOKWCTBA IapAJUICIIbHBIX IIJIOCKOCTEM. IIpocreiimme
IPOCTPAHCTBEHHbIE (PUIrypbl Ha IUIOCKOCTH: TETpa’Jp, Napajlieienunen,
MMOCTPOEHHUE CEYEHHU.

[leprieHIUKYJIAPHOCTD NMPAMOMN U IUIOCKOCTH: NEPIECHINKYJIAPHBIE IIPSMBIC B
IIPOCTPAHCTBE, MNPsSAMBIE MApPAJUICIbHBIE W NEPHEHIUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIEHAUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TeOpeMa O IPAMOU
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroronansHoE IIPOCKTUPOBAHHUE.
[leprieHIUKYJIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHHUE
OT TpsAMOM [0  IUIOCKOCTH, TNpoeKuus  (purypel Ha  IUIOCKOCT.
[leprieHIUKYJIAPHOCTh  IUIOCKOCTEM:  IPU3HAK  MEPIECHAMKYJSIPHOCTH  ABYX
I0cKocTer. TeopeMa 0 TpEX MepneHaUKYIIsIpax.

VYriael B MPOCTPAHCTBE: YroJl MEXAY HPSIMOM U IUIOCKOCTBIO, JBYTPAHHBIN
YIOJI, JIMHEWHBIW yrojl ABYTPAHHOTO yrja. TpEXIrpaHHbIM U MHOTIOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrOrpaHHoro yria. CBOiCTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yriyia. TeopeMmbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buapel MHOrOrpaHHuKOB, pa3BépTKa MHOrorpaHHuka. Ilpmsma: Nn-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHasi MPU3Mbl, OOKOBasi U IMOJIHAS TTOBEPXHOCTh MPU3MBI.
[Tapajutenienuniesr, NOPsIMOYTOJIBHBIM — MapajuleJIENUIIe] W €ro0  CBOWCTBA.
Kparuaiimme mnyTd Ha TOBEPXHOCTHM MHOIOrpaHHMKa. Teopema Oiiepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammpa: n-yrojgpHas mnUpaMuia,
npaBWibHas W yced€éHHas mnupamuabl. CBoiicTBa pédep U OOKOBBIX TpaHEl
MPaBUILHOW nupaMubl. [IpaBrIbHbIE MHOTOTpAaHHHMKH: IMPaBUIIbHAS MpU3MA U



paBWibHAs NUPaMHUAA, IMPaBUJIbHAs TPEYroJibHAs NHPaMHUIAa W IPaBUIbHBINA
TeTpasap, Kyo. IlpencraBneHwe o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOAEKAdIP U UKOCADP.

Bbluncienue 91€MEHTOB MHOTOTPaHHMKOB: pEOpa, JAMAroHaiau, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH W TOJHOW IOBEPXHOCTH MPSAMOM MPHU3MBL,
IUIOMIA/Ib OCHOBaHMWM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOW MPU3MBIL
[Inomanes OOKOBOM TMOBEPXHOCTH M IMOBEPXHOCTU MPABWIBHOM MHPaMHUJBI,
TeopeMa O IUIONIaAN YCEUEHHON TUPaMUIBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTHl CUMMETPUM  IIPaBUIIBHBIX
MHOTOIpaHHUKOB. CUMMETpUs B IIPaBUIBHOM MHOIOTPaHHUKE: CHMMETpUS
napajuieienunena, CUMMETPUS NPAaBWIBHBIX MPU3M, CUMMETPHUS MPaBUIbLHOU
NUpaMU/IbIL.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANpPABJICHHBIE U MPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
qucyio. CBOMCTBA CII0KEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOpA Ha YUCIIO.
[TonsiTne xoMIIaHapHbIE BEKTOpHI. [IpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOP OB.
[IpaBuno mnapamnenenunena. Teopema O pa3lIOKEHUM BEKTOpA MO TPEM
HEKOMILJIaHApHBIM ~ BekTopaM. lIpsAmoyronsHass cuctemMa  KOOpAMHAT B
npoctpancTBe. KoopauHaTtel BekTopa. CBA3b MEXAYy KOOpAMHATAMHU BEKTOpA U
KOOpJIMHATaMHd TOYEK. YToa Mexay Bekropamu. CKalsIpHOE IPOU3BENCHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[MonsiTust: THIWHApPUYECKasT TOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, oOOpasyionie moBepxHocTeil. Tema BpameHus:
UWIMHAP, KOHYC, yCEUYE€HHbIM KOHYC, c(epa, map. B3aumHoe pacmosoxeHue
cheppl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue e
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka nmiauHiapa u konyca. Cummerpus cdepsl u
nrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OpsIMOYTOJIBHOTO Mapajuienenunena v ciueAactBus u3 He€. OO0bEM mnpsiMod u
HAKJIOHHOM MpU3MBbI, HWIMHIpPA, MUpaMHUIbl 1 KoHyca. OO0BEM mIapa U MIapoBOTO
CerMEHTA.

KomOuHanum Tenm BpaiieHWs: U MHOTOTpaHHUKOB. llpu3ma, BmucaHHas B
IWIMHIpP, ONWCaHHAas oOKojo IwiauHApa. llepecedenne cdepbl U 1mIapa ¢
wiockocThio. Kacanue miapa u cdepsl miockoctbio. [loHsATHE MHOrOrpaHHHKa,



OMMHMCAHHOTO OKOJO cdephl, cdepbl, BMUCAHHON B MHOTOTPAHHUK WA TEJIO
BpAILICHUA.

[Tnomaas MOBEPXHOCTH IWJIMHAPA, KOHYyCa, IUIOMAab cepbl u e€ JacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE O0BEMOB, IUIOMIANEH TOBEPXHOCTEH
nono6Heix Quryp. IlpeobpazoBanue mnomoOus, romorerus. Pemienue 3amay Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne ceueHnii MHOITOTPAHHUKOB U TEJ BPALLICHUS: CEUYCHUS LIMIUHIPA
(mapayuielbHO M NEPHEHIUKYJISPHO OCH), CEYEeHMs] KOoHyca (mapajuieibHbie
OCHOBAHMIO U TIPOXOJISAIIUE YEPE3 BEPILIMHY), CEUCHHSI 1Iapa, METObI TOCTPOCHUS
CEYEHUI: METOJ CIENOB, METOJl BHYTPEHHEIO IMPOEKTUPOBAHHUS, METOJ IEPEHOCa
CEKYIIIEH MJIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepauuy HaJl BeKTopamu. BekTopHoe
YMHOXEHHE BeKTOpoB. (CBOWCTBA BEKTOPHOTO YMHOXEHHS. [IpsMoyronbpHas
cHUCTeMa KOOpAWHAT B npocTpaHcTBe. KoopauuaTel BekTopa. PasnoxxeHnue BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIA METOJA MPU PEHICHUU T'€OMETPUYECKUX
3a/1a4.

JABMKeHUs1 B IPOCTPAHCTBE

JBxenus npoctpancTBa. OtoOpakeHus. J[BM>KeHHS W PaBEHCTBO (QUTYD.
OO6mme cBolicTBa JBWXKEHUN. Buasl JBWXKEHUN: nNapaUleIbHBIA TEPEHOC,
LHEHTpaJIbHA CUMMETPHUS, 3€pKajlbHAas CHUMMETPHUS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus noaodus. [psimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YUYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATBI

1) rpa:xxaanckoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUUA 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOIO  WJIEHAa  pPOCCUHCKOrOo  OOmIeCTBa,  MPEACTAaBICHHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHMPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBICHHI,
npoLeayp TPaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI U APYroe), yMEHue
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMU HMHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMY U HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTh POCCUUCKON TpakAaHCKOW UICHTUYHOCTHU, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUMCKON MaTEMAaTHKH, LIEHHOCTHOE OTHOIICHUE K
JOCTUKEHUSAM POCCUICKHX MAaTEMATHKOB U POCCUICKOW MAaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTHKEHHW B JIPYTMX HayKaX, TEXHOJOTHAX, cdepax
YKOHOMMUKHU;

3) AyXOBHO-HPABCTBECHHOE BOCIIUTAHHE:

OCO3HaHHE JAYXOBHBIX LIEHHOCTENH POCCUHCKOTO Haponaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHHUs, ITUYECKOTO NOBEACHMS, CBA3AHHOIO C NMPAKTUYECKUM
NPUMEHEHUEM JIOCTH)KEHU HayKd U JIeATEJIbHOCTBIO YUYEHOTO, OCO3HaHUE
JMYHOIO BKJIa/a B MOCTPOCHHUE YCTOMUMBOIO OyayIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIHOYas 3CTETUKY MAaTEMAaTHYECKHX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aJ1ay, PELICHUN, PacCyKIeHUN, BOCIPUHUMYHUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3jIMvHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

cOpPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYeCKHe 3HAHHUS B
MHTepecax 310pOBOTo 1 0e30macHoro oopasa *KHU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTaHUE, COATTAHCUPOBAHHBIM PEKUM 3aHITUU U
OTJIbIXa, peryisipHas ¢pu3nuecKasi aKTUBHOCTh), PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTH TPYJOJIIOOUs, HHTEpeC K
paznmuuHbiM  cpepaM  mpodecCHOHANBHON  NIEATENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHUE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieil npodeccud U peanu3oBbIBATh COOCTBEHHbBIE JKU3HEHHBIC TJIAHBI,
TOTOBHOCTh U CIOCOOHOCTh K  MaTeMaTH4eCKOMy  OOpa3oBaHHIO H



caM000pa30BaHUI0 HAa MPOTSHKEHWHM BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUYECKUX 3aJ1a4 MaTeMaTUYeCKON HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TMOHUMAHHE BIUSHUSA
COLIMAJIBHO-?PKOHOMHUYECKUX MPOIECCOB HAa COCTOSTHUE MPUPOJHON U COIMANTbHOU
Cpeibl, 0OCO3HaHUE TII00abHOIO XapaKTepa dKOJIOTMYECKUX MPpo0JieM, OpUeHTAIUS
HAa TIPUMCHEHHE MAaTEMAaTWYeCKMX 3HAHWW JUIA pEIIeHHus 3aaad B o0mactu
OKpYyXarolenl cpebl, IJIAaHUPOBAHHE IIOCTYNKOB M OILIGHKH HX BO3MOXKHBIX
MOCJIEICTBUMN ISl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM M  OOIIECTBEHHOW  NPaKTUKW, MOHUMAHHE
MaTEMaTUYECKOM HayKd Kak c@epbl YelOBEUECKOW esATEeIbHOCTH, JTaloB €
Pa3BUTUS W 3HAYUMOCTH JJIsi Pa3BUTHUs I[IMBUIM3AIMU, OBJAJICHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTHYECKOW KyJIbTYypOM KakK CpPEICTBOM TO3HAHHUS MHpA,
FOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO W HCCIEAOBATEIbCKYIO JEATECIbHOCTD
WHJMBUAYAJILHO U B TPYIIIIE.

METANNPEIMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/IbHbIE YHHMBEPCAJIbHBIE Y4eOHbIE JeHCTBUS

ba3oBble 1ornyeckue aAefcTBu:

BBISIBJSITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU MAaTEeMaTUYECKHUX
OOBEKTOB, TOHSATUM, OTHOIICHUM MEXAYy TMOHATUAMH, (POPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUM, YCTaHABIIMBAThH CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHMsI JiJ1si 0000IIEHNUS U CPAaBHEHHUS, KpUTEPUH MPOBOAMMOTO aHAIIN34;

BOCIIpUHUMATh,  (QOpMYJIUpPOBaTH U  MNPEOoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €IUHUYHbBIC, YACTHBIE U O0II1E, YCIOBHBIE,

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOICHUAX W YTBEPKICHUSX, MpEiaraTh KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEYNN;

JieJaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKU, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOATENIBHO J1I0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIUIO, IPUBOJIUTh IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY>KJICHUS U BHIBOJIBI;

BBIOMpaTh CIOCOO perieHus Yy4yeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  peIIEHUs, BbIOMpaTh HaumboJiee MOAXONAIMHA C  Y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBarebCKue JeHCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUM HHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BONPOCHI,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  MIpodIiemMy,
yCTaHaBIUBAaTh MCKOMOE M JaHHO€, (OpPMHUPOBATH THIOTE3Y, apryMEHTHPOBAThH
CBOIO MO3ULINIO0, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, MCCIEI0BAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro o0beKTa, SBICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SIBICHUSIMHU, ITPOLIECCaMHU;

CaMOCTOSITENIBHO (POpMyIMpoBaTh OOOOIIEHHS W BBIBOABI IO pE3yJbTaTam
OPOBEAEHHOIO  HAOJIOJEHUS, HCCIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTb
IOJTyYEHHBIX Pe3y/IbTaTOB, BBIBOJOB U 0000IIEHNI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoOIlecca, a TakKe BBIIBUTaTh
MPEINOIOKEHHUS O €0 Pa3BUTUHU B HOBBIX yCIIOBHSIX.

Pa6oTa ¢ undpopmanmeii:

BBISBJIAITh J€PUIUTHI UHPOPMALMK, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOMPOC U IS PEIICHUS 3aa49H;

BbIOMpaTh MH(OPMALINIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATM3UPOBATH,
CHUCTEMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATH HWH(DOPMALMIO PA3TUYHBIX BHUAOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3JMyHBIX (opMmax,
WUTIOCTPUPOBATh TpaUuecKy;

OIICHHBATH HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYyIUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC YUeOHbIe 1eliCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYJIUPOBATh CYXkICHUS B COOTBETCTBUH C YCIOBUSIMHU U
HeisiMU  OOLIEHMS], SCHO, TOYHO, I'PAaMOTHO BBbIpa)kKaTh CBOIO TOYKY 3pPEHHS B
YCTHBIX M IUCBMEHHBIX TEKCTAX, JAaBaTh NMOSICHEHHS IO XOJy PEUIECHUs 3a1ayH,
KOMMEHTUPOBATH MOJTYYEHHbBINA PE3YIIbTAT;

B XOJIe OOCYKJIEHHUs 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYK/IaeMOW TEMBI,
npobsieMbl, peliaeMoM 3aJayd, BbICKA3bIBaTh MWJIEW, HAICJICHHbIE Ha IOMCK
peleHus, COIOCTABIATh CBOM CYXKICHHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3iMuMe U CXOACTBO MO3MUIMH, B KOPPEKTHOH (dopme
(bopMyIMpOBATh PA3HOIIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4H, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IpOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUICHHS C Y4€TOM 3ajad
NpEe3eHTALUN U 0COOEHHOCTEN ayTMTOPUH.

PeryasiTuBHble YHUBePCAJIbHbIE Y4eOHbIE JeiiCTBUSA
Camoopranusanmus:



COCTaBJIAITh IJIAaH, aJITOPUTM PELICHHs 3a/1a4uM, BEIOUPATh CIIOCOO pelIeHUs ¢
y4€TOM MMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(DOpMAIIHH.

CaMOKOHTPOJ/Ib, SMOLIMOHAIbHBIN HHTE/JIEKT:

BJAa/J€Th  HABbIKAMU  IIO3HABATEJIBHOM  pe(IeKCMHM KaKk  OCO3HAaHMs
COBEPILIAEMBIX JI€UCTBHI M MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJETh
croco0aMu CamMOIIPOBEPKH, CAMOKOHTPOJIA IMpolLiecca W pe3yjbTaTa peLeHUs
MaTeMaTHYEeCKOH 3a1auu;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEUICHUM 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEN;

OLICHUBATh COOTBETCTBHUE PE3YyJIbTaTa LUEIH U YCIOBHIM, OOBSCHATH IPUUNHBI
JOCTUKEHUSI WM HEAOCTUKEHUS PE3yJIbTaTOB AEATEIbHOCTH, HAXOAUTh OIINOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIBLHOCTD:

NOHUMATh U HCIOJIb30BaTh MPEUMYILIECTBA KOMAHJIHON W WHJMBHyalbHOU
paboThl MpU pelIeHWH Yy4YeOHbIX 3a/Jady, MPUHUMATh LEJIb COBMECTHOM
NeSTENIbHOCTH, IUIAHUPOBATh OpPraHU3al[MI0 COBMECTHOM paboThl, pacrpeneisTh
BUJIbI paboOT, JOTOBApUBATHCS, OOCYXXIaTh TIPOLECC M PE3yJabTaT paloTHl,
000011aTh MHEHHST HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYNINOBBIX (opMax paboThl (0OCYkJeHUsS, OOMEH MHEHHI,
«MO3rOBbI€ IUTYPMBl» U HHBIE), BBINOJHATH CBOK 4YacTb pPadOTHl U
KOOPJIMHUPOBAaTh CBOM JACUCTBUSA C JPYIMMH 4YJI€HAMU KOMaHJbl, OLIEHUBATH
KayeCTBO CBOErO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOyJaromuiicss Hay4YuTCs:

e CBOOOJIHO OMEpPUPOBATH OCHOBHBIMU TIOHATHSMHU CTEPEOMETPUH TIPU
pelLIeHNH 3a7a4 U MPOBEJICHUN MAaTEMATHUYECKUX PACCYKIICHU;

e TMPUMEHSATH aKCHOMBI CTEPECOMETPHUHM M CJICJICTBUSL W3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1ay;

e KJIACCHU(PUITUPOBATH B3aMMHOE PACIOJIOKEHHE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHITHSAMHU, CBS3aHHBIMH C yIjaMud B
POCTPAHCTBE: MEXy HPSMBIMU B MPOCTPAHCTBE, MEXIYy MNPSAMOM U
MJI0CKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIC BHUIbI MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYTOJIbHBIN Napajljiesienune, Kyo);

e KJIaCCH(PUIIUPOBATH  MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHUA  JIS
KJ1accuuKanuu;

e CBOOOJHO OMNEPUPOBATH TOHSTHSIMH, CBS3aHHBIMU C  CEUEHUEM
MHOTOI'PAaHHHUKOB IIOCKOCTBIO;

e BBIMNOJIHSITH napajiesbHOE, LEHTPATBHOE U OpPTOrOHAJIBHOE
POEKTUPOBaHUE (DUTYp HA IJIOCKOCTb, BBINOJIHATH M300pakeHus (Uryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHHUS MHOTOTPAHHUKOB PAa3JIMYHBIMH METOJAMH, BBITIOIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMAAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpuU3Ma,
nupamMmua), FTeOMETPUUYECKUX Tell C TpUMEHEeHneM GopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMU: CUMMETPHS B IIPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb M IJIOCKOCTb CHMMETPUU
duryps;

e CBOOOJIHO ONEPUPOBATH MOHSATUSMU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAWHATaM B MPOCTPAHCTBE;

e BBIMNOJIHITH ACUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKa3aTeIbCTBO MATEMAaTHYECKMX OTHOUIEHUH U
HaXO0XJICHUE TE€OMETPUYECKUX BEJIMYHUH, MPUMEHSS W3BECTHBIE METObI
IIpU PEIICHUH MATEMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOrpPaMMHBIE CpPEICTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEILIEHUU CTEPEOMETPUUECKUX 3a]a4;

e WU3BJCKATh, MPEOOpPa30BbIBATh MU MHTEPIPETHUPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (UTypax, TNPEICTAaBICHHYIO Ha
YepTekax U pUCyHKax;

e TMPUMEHSATH TIOJYYEHHbIC 3HAHWS Ha TMPaKTUKE: CpaBHUBATH U
aHAJM3UPOBATh PEATbHBIC CUTYaIlUU, MPUMEHSITh W3YUYEHHbIC MOHATHUS B
opolecce IOMCKAa pEeHIeHHs MaTeMaTH4ecKu  Cc(hOopMyJIHpPOBaHHOMN
poOIeMBbI, MOJIEITUPOBATh pEATbHBIC CUTyallMH HA SI3BIKE TEOMETPHH,
UCCJIEeI0OBATh MOCTPOEHHBIE MOJENIN C MCHOJIb30BAHHUEM T€OMETPUYECKHUX
NOHATUH U TEOpeM, ammapara anreOpbl, peliaTth NPAKTHYECKUE 3aJauu,
CBSI3aHHBIE C HAXOKICHUEM F€OMETPUUECKUX BEIINYUH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX dTalax pPa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu (yHIaAMEHTA PAa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kiacca oOyJaromuiicss HayquTCs:



CBOOOZHO OINEPUPOBATh MOHATHSIMH, CBS3aHHBIMH C LWJIMHIPUYECKOM,
KOHMYECKOH U CEpUYECKON TMOBEPXHOCTSIMH, OOBACHATH CHOCOOBI
TIOJTYYCHHUS;

OTepUPOBATh MOHATUIMHU, CBSI3aHHBIMH C T€JIaMU BpAICHUS: LIHUJIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacro3HaBaTh Tena BpalleHus (UMUIUHAp, KOHYC, chepa u map) u
OOBSCHATH CIIOCOOBI MOYYECHUS TEJ BPAIICHHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE CHEPHI U TUIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJN BpAILICHUS,
00BEMBI U TUIOMIAJM MOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJl BpAILCHUS,
T€OMETPUYECKUX TEII C TPUMEHEHUEM (POPMYIT;

CBOOOJHO OMEPUPOBATH MOHATHUSAMH, CBS3aHHBIMH C KOMOWHAIMSIMH TEJ
BpalleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAHHMK, BIUMCAHHBIN B cdepy u
OMHCaHHBINA OKOJO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIllCHU;

BBIYMCIIATh COOTHOILIEHUSI MEXAY IJIOIIAIIMU OBEPXHOCTEH U 00BbEMaMuU
ITOTO0OHBIX TE;

U300pakaTh M3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) ILJIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUSI TEJl BPAIICHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, NpeICTaBICHHYIO Ha
YepTeKax U pUCyHKax;

CBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONIEPAIlMU HaJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
peraTh reOMETPUUECKHE 3a/1a4i Ha BBIYMCICHUE YTIIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMH, BBIYMCIIEHHE DPACCTOSHUM OT TOYKH JI0 TUIOCKOCTH, B
LE€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEILICHUH;
CBOOOMHO ONEpUPOBATH TIOHATHSMH, CBS3aHHBIMH C JIBIDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOKWCTBA JABUKECHUM;

BBITIOJIHATh HM300paKEHUST MHOTOTPAHHUKOB U TN BpAIICHUS TpHU
MapajyIeIbHOM ~ IIEPEHOCE, LEHTPAJIBHOM CHMMETPUH, 3€pKaJbHOU
CUMMETPHH, MPU MTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00OUS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJ BPAICHUS: CEYCHUS LUMUIMHIpA
(mapaJieabHO U NEPHEHAUKYISIPHO OCH), CEYEHUsI KOHYyca (mapajuielibHbIe
OCHOBAHMIO U MPOXOSALINE YEPE3 BEPLINHY ), CEUECHHMSI 11apa;
UCIIOJIB30BaTh METOJbl TIOCTPOECHMSI CEYEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO]I TEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBATh T€OMETPUYECKHE YTBEPKICHHUS;

NPUMEHATh T€OMETpHUECKHe (PAKTBI Ui PEIHICHUS CTEPEOMETPHUUECKUX
3a/1ay, MPEANOoJarallliuX HECKOJBKO IIaroB pEIIEHUs, €CIU YCIOBHS
NPUMEHEHUS 33JIaHbl B SIBHOUM U HESIBHOU (opMme;

pelmarh 3aJadyd Ha JO0Ka3aTelbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUN U
HAXO0XKJEHUE T€OMETPUUECKUX BEJINYMH;

OPUMEHSATH MPOTrPaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI [IPU PEUIEHUN CTEPEOMETPUYECKHX 3a/1a4;

IPUMEHATh  TIOJIYYEHHbIE 3HAHUS  HA  IPAKTHUKE:  CpPaBHUBATb,
aHAJIM3HPOBATH U OLICHUBATh PEAJIbHBIE CUTYallMH, IPUMEHSATh U3yYCHHbIC
NOHATHUS, TEOPEMBI, CBOMCTBA B MpoOLECCE TOHCKAa  pEeLIeHUs
MaTeMaTU4ecku  CHOPMYIMPOBAHHOM  MPOOJIEMBI,  MOJEIHPOBATH
pealbHbIE CHUTYallMM Ha SI3bIKE T'€OMETPHUM, UCCIENOBATH MOCTPOCHHBIE
MOJENN C UCIIOJb30BAHUEM TE€OMETPUYECKUX TMOHATHH U TEOpEM,
anmapara anreOppl, pemarb MNpPAaKTUYECKUE 3a/ayd, CBSA3aHHbIE C
HAXO0XKJIEHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh MPEACTABICHHUS 00 OCHOBHBIX ATamax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM yacTu GyHAaAMEHTA Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Kontpoabusie  Hpakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnionokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannensHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYIAPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBI ¥ pacCcTOSHUS 16
MHororpanHuKu 7
BekTops!l B IpOCTpaHCTBE 12
8 HOBTOPGHHG, 0000IIIcHHE U CHCTEMAaTU3aIlHs 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KIIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3eioB U TeM unppoBbIie
Ne n/m P Konrpoabubie IIpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 AHaUTHYECKass TEOMETPHS 15 1
5 [ToBTOpenue, 0600IIEHNE U 15 1
CHCTEMAaTH3aINsI 3HAaHUH
3 O06bEM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBrOKeHUS 5 1
7 [ToBTOpEHwUE, O606III€HI:I€ u 45 5
CUCTEMAaTH3aIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acos

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, MapaJljIesIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsTHS cTepeoMeTpHH: TOUKa, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX MPAMBIX
(OTpe3KOoB), cepeIMHbI OTpPE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
MepeceKaromecs mpsmas ¥ MIoCKOCTh;
MOJIYTIPOCTPAHCTBO

[TonsATHS: TIEepeceKaroIuecs MIOCKOCTH,
MepeceKaroIrecs mpsmas ¥ MiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKu, U300pakeHuE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHU U TICPBLIC




CICACTBUA N3 HUX

10

11

12

13

14

AXCHOMEI CTCPCOMETPUHU U IICPBLIC
CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a/1aHus
MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus TPSIMBIX U TUIOCKOCTEH

N300pakeHue CeYeHNI MUpaMKIbl, KyOa
MPU3MBI, KOTOPBIE IPOXOISAT Yepe3 uxX
pEbpa. N3o0paskeHue nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMHU I[BETAMH

N300pakeHue CeYeHNI MUpaMKIbl, KyOa
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHH Pa3HBIMU IIBETAMH

N300paskeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHue nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHu Pa3HBIMU LIBETAMU

N300parkeHne ceueHni mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pebpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaivBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH [BETAMH

MeTton ciIeaoB s IMOCTPOCHUMA CedeHUI




15

Meroa cneqoB AJisi TOCTPOCHUS CEYEHUH.
CaolicTBa nepeceyeHui NpsAMbIX U
IIJIOCKOCTEN

16

MerTop cie10B Uit HOCTPOCHHS CEUEHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe
o Tpém ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTemel‘/’I " 3aIl1iCh HI1aroB
MTOCTPOCHHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alIUCh I1aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuit B nupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LIaroB
ITOCTPOEHUS

IToBrOpenue mianumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJILHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUH U CTEPEOMETPUH




23

KonTpomnbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npocTpancTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsMbIX. [TapamiensHble IpsiMbIE B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, MTPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsAMoi. Jlemma o nepeceyeHnu
NapAJUIEIbHBIX IPAMBIX IIJIOCKOCTBIO

26

[TapannenbHOCTB TpeX MpsMBIX. Teopema o
TpEX mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

[TapannenpHOE NPOEKTUPOBAHMUE.
OcHOBHBIE CBOMCTBA apaJIJIETLHOTO
npoektupoBanus. M300paxkeHne pa3HbIX
¢buryp B napauenbHON IpOeKINUn
[enTpanbsHas npoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOII
MEXY IPAMBIMU

29

3azayu Ha JOKa3aTeNbCTBO U
HCCIIEA0BAHUE, CBA3AHHBIC C
PaCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapamuIeTbHOCTh MPSMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.




CaolicTBa napauienbHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHus, MPOXOASILETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKE U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannensHas IpOEKIKs, TPUMEHEHUE
JUTSL TIOCTPOCHHUS CCUCHHI KyOa U
napauienenumnena. CeoncTaa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX MIOCKOCTEHN

35

Teopema o mapajuieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIICH
yepe3 TOUKY, He MIPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MepeceueHus
IIpU NIEPECEUEHUH JIBYX NapaljIesIbHbIX
IJIOCKOCTEN TpEeTher

37

CBoiicTBa MapajuIeIbHBIX TUIOCKOCTEH: 00
OTpE3Kax MapalJICIbHBIX IMPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IIJIOCKOCTSIMU; O TIEPECEUYEHUH TIPSIMOI C
JBYMSI TapaJIEIbHBIMU TUIOCKOCTSMH




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumeaa

41

Brruncnenue UIMH OTPE3KOB B KyOe U
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSIMON U
mockocty. [Ipn3Hak
MIEPIEHIUKYISIPHOCTH IIPIMOMN U
IJIOCKOCTH

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipn3nak
MEPIEHIUKYISIPHOCTH IIPSMOH U
IJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, MPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TITIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[InmockocTH U nepreHINKyIsIpHbIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

47

48

[lepnieHIUKyNIAp U HAKIOHHAS.
[TocTpoenue neprneHuKyspa U3 TOYKU Ha
MPSIMYIO

[lepnieHIuKynAp ¥ HAKJIOHHAS.




ITocTpoeHune nepneHuKyIIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMa 0 TpEX nepHeHANKYIIpax

49
(mpsimast 1 oOpaTHast)

50 Teopema o TpEX nepHeHANKYIIApax
(npsimast 1 oOpaTHas)

51 Yron Mexay CKpeuuBarOIUMHUCS
MPSIMBIMU
[Touck neprneHauKyISIpHBIX NPSIMBIX C

52 MTOMOUIBIO NEPIIEHINKYISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

54 MPaBUIBHOM MUPAMHJIBI C IOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyba, MpU3MBlI,

55 MIPaBWJIbHOM MUPaMUAbI C TOMOILBIO
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIBHO MIockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

60 CriocoObl OIYCTHTh NEPIEHIUKYIISAPHI:




CUMMETPHUS, CABUT TOUYKHU IO
napajieIbHON MPAMON

61

62

63

CaBur no HenapauienbHON IpSIMOH,
U3MEHEHUE PACCTOSHUN

Kontposnbnas padota "B3anmuoe
PacrooKeHUe MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTse"

[ToBTOpEHUE: Yyroyl MEKIy NPSIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUS B
MIPOU3BOJILHOM TPEYrOJIbHHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomeTprueckne METObI BBIYUCICHUS
yrila MEeXIy NPSIMBIMU B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO MCPIICHAUKYJIAPHBIX IUIOCKOCTEH

68

[Ipu3Hak nepneHaAuKyJISpHOCTH
IJIOCKOCTEM; TeOpeMa O MPSAMON
MEepEeCEeUeHMs IBYX MIIOCKOCTEN
NIEPIEHIUKYIISIPHBIX TPEThEU IIIOCKOCTH

69

70

[IpssMoyTONBHBIN MapajuieaenuIe; Kyo;
WU3MEPEHMUS], CBOMCTBA IPSIMOYTOJIBHOTO
napajuiefenuneaa

TeopeMa 0 JUuaroHaljiv npsiMmoyroJibHOro




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CTepeOMeTpI/I‘ICCKI/Ie " IIPUKIIATHBIC
3aga4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTHU

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napaJuieNbHbIe MIIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPSAMBIMU B
MMPOCTBIX CUTYaUAX

74

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

76

77

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpEXrpaHHblii yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIJia

DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

Kontponbras padota "Yribl u
paccrosiHus"

79

Cucremaru3zanus 3HaHuM "MHOTOrpaHHHUK
U €r0 3JIEMEHTHI"

80

[Tupamupa. Bunsl nupamua. [paBunsnas
nupamuaa




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
[TpaBusbHas mpu3Ma

82 [IpssMolt napaienenunen, 1
MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTtponsHast pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA MJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YUCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEIKAILUX B OJTHOU 1
IUIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3aga4u ¢ BEKTOpaMu 1

95 [Ipocreitmme 3aga4u ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

98 O06o0061IeHre U crucTeMaTu3alus 3HaHU! 1




99 O06o001IeHre U cHCTeMaTU3alus 3HAHUN 1
100 HroroBast koHTpoIbHAs paboTa 1
101 HroroBast kKoHTpoOJIbHAsI paboTa 1
102 O0o001IeHre U CHCTeMaTH3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 IToBTOpenue Tembl "KoopauHaTel BeKTOpa 1
Ha IJIOCKOCTH U B MPOCTPaHCTBE"
5 [ToBTOpenue tems! "CkanspHoe 1
MPOMU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHue Tembl "Y paBHEHUE NPSIMOH, 1
MPOXOJIAIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npoussenenne 1
3 JInHeliHbIe HEPABEHCTBA, JINHEWUHOE 1
pOrpaMMHUPOBaHKE
9 JIuneliHbIC HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBaHKE
10 AHaMTUYECKHE METO/IbI pacyéra yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTMTUYECKHE METO/IBI pacyéra yria 1
MEXy TJIOCKOCTSIMU B MHOTOTPaHHHUKaX
12 Dopmysa pacCTOSIHUS OT TOUKH 10 1




IJIOCKOCTH B KOOpAHUHATAX

HaXO)K,I[eHI/IC paCCTOHHI/Iﬁ OT TOYKH OO0

13
MJIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KonTponbHas padota "AHanuruueckas
reoMerpus”

16 CeueHusi MHOTOTPAHHUKOB: CTaHAapTHBIC
MHOTOTPaHHUKHU

17 CeueHHsi MHOTOTPaHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIE

18 IUIOCKOCTH, MTepEeCeUeHUs MPSIMbIX U
IIJIOCKOCTEN

19 [TapannenbHble NpsIMbIE U MJIOCKOCTH:
napajuleJIbHble CEUEeHUS

20 [TapannenbHble NpsSIMbIE U MJIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenbHble NpsIMbIE U TUIOCKOCTH:

21 YIJIbI MEXKY CKPELMBaIOIUMUCS
TPSIMBIMU
[lepneHnuKymnsipHbIe MPSMBIEC U

99 IUIOCKOCTH: CTaHJApTHBIE Maphbl
NEePIEeHIUKYISPHBIX MIOCKOCTEN U
HPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
[MepneHIUKYISIpHBIC IPSIMBIC U

23 MJIOCKOCTH: TEOPEMA O TPEX
NEePIEeHIUKYIIIpax

24 [lepneniuKynsipHbIE IPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUSA AJINH B
MHOTI'OI'paHHHUKax

25

26

27

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (DOPMYITBI JIISI
TIonIaiel, cooopakeHus Moa00us

[ToBTOpEHUE: MIOIIA TN
MHOTOYTOJILHUKOB, (DOPMYITBI JJIsI
TJI0IIAJIEH, COOOpaXKeHUs 1O 100Ust
[ToBTOpenue: miomiau
MHOTOYTOJIbHUKOB, (JOPMYJIBI AJIs
iomiaien, cooopakeHus moaoous

28

[Tnomaam cedeHnit MHOTOTPaHHUKOB:
IUIOIIA/IA TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHus MOA00us

29

[Tnomaam cedeHnit MHOTOTPAaHHUKOB:
TUTOINAAN TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs O 100Ust

30

31

KonTtponbHas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

O061éM Tena. O0bEM MPSIMOYTOIBHOTO
napaenenuneaa

32

3amaun 00 yABOCHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIUH yIJIa

33

34

CrepeomeTpHuyecKre 3a/1auu, CBI3aHHBIC C
00BEMOM MPSIMOYTOJIBHOTO
napaJuleenuneaa

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C




BBIUHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napaJenenunesa

35 O06BEM psIMOI TIPU3MBI

36 CrepeomeTpuyecKHe 3a/1auu, CBSI3aHHbIE C
BbIUUCIIEHEM 00BEMOB IPSAMON MTPU3MBbI

37 [Ipuknanuble 3a1a4um, CBSI3aHHBIE C
00BEMOM MPSMON TPU3MBI
Boruucnenue 06EMOB Tell € TOMOLIBIO

38 onpeaenéaHoro uarerpaina. Oobpém
HAaKJIOHHOM NPU3MBI
Boruucnenue 06EMOB Tell € TOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobpém
OUpPaMUIbI

40 ®opmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BEMOB MUPaMH/] C OOLIUM YTIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpHUeCKUE 3a1a4H, CBA3aHHBIE C
00BbEMaMU HAKJIOHHOM MTPU3MBbI

43 CrepeoMeTpHuuecKre 3aJJauu, CBI3aHHBIE C
00BEMaMU TMPaMHUIBI
[Tpuknagaeie 3agaun 1o Teme "O0BEMBI

44 Ten", CBsA3aHHbIE ¢ 00HEMOM HAKJIOHHOM
IPU3MBI

45 [Mpuknanueie 3apaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM THPAMHU/IBI

16 [Tpumenenne 00bEMOB. Boruncienue

pacCcTodHud OO0 IMJIOCKOCTHU




KonTpomnpHas padora "O0béM

47 MHOTOTpaHHUKA"
Hunuaapudeckas MIOBEPXHOCTD,

48 00pa3yromue MUIHHIPHISCKON
MOBEPXHOCTH

49 Humuuap. [pssMoit KpyroBoi HUIHHIP.
[Tnomane MOBEPXHOCTHU IIMIIMHIPA

50 [Tnomaap MoBEpXHOCTH KOHYCA

51 [Tnmomane moBepxHOCTH KOHYCA

52 [Tnomaap MoBEpXHOCTH KOHYCA

53 Konnueckas noBepxHOCTh, 00pazyroliue
KOHHYECKOU nmoBepxHocTh. Konyc

54 Ceuenne KOHyca MIOCKOCTHIO,
napauieTbHOM MII0CKOCTH OCHOBAHUS

55 VYceuénnslil konyc. M3o0paxkeHue
KOHYCOB U YCEUEHHBIX KOHYCOB

56 VYceuénnslil konyc. M3o0paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

57 VYceuénnslit konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

58 VYceuénnslil konyc. M3o0paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

59 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTU KOHYyCA

60 [Tnomaae GOKOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCA

61 CrepeomeTprdecKue 3aa4u Ha

J0Ka3aTCJIbCTBO U BBIYUCIICHUC,




MIOCTPOEHUEM CEUEHUM LWIMHIPA, KOHYCA

CTepeOMeTpI/I‘IeCKI/IC 3aJa4M Ha

62 JI0KA3aTelIbCTBO U BBEIYUCIICHUE, 1
MOCTPOCHUEM CEUCHHI IIMIIMH/IPa, KOHYCa

63 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C 1
UIHHIPOM

64 [Ipuknagnaeie 3a1a4u, CBsI3aHHBIE C 1
UIHHIPOM

65 [puxiagaeie 3a1a4u, CBSI3aHHBIE C 1
UTAHIPOM

66 [Ipuknansblie 3a1a4u, CBSI3aHHBIE C 1
UIHHIPOM

67 [Ipuknagnaeie 3a1a4u, CBSI3aHHBIE C 1
IIMHAPOM

68 [puknagnaeie 3a1a4u, CBSI3aHHBIE C 1
UTAHIPOM

69 Cdepa u map 1

70 Cdepa u map 1

71 Cdepa u map 1

72 Cdepa u map 1
[Tepeceuenue ceps! u mapa c

73 iockocThio. Kacanue mapa u chepbl 1
IJIOCKOCTBIO. By u n3o0paxenue mapa
[Tepeceuenue ceps! u mapa c

74 I0CKOCThI0. Kacanue mapa u cdepbl 1
IUIOCKOCTBIO. By u n300paxkenue mapa

75 VYpaBuenne chepsl. [Inomans chepst u eé 1

qacTteu




76

Cummerpus chepsl 1 mapa

77

78

79

CrepeomeTpruecKkue 3aJauu Ha
J0Ka3aT€JIbCTBO U BBIYHUCIICHUC,
CBsI3aHHBIE CO cpepoit 1 mapom,
MMOCTPOEHUEM MX CEYEHUH IIJIOCKOCTHIO

CrepeoMeTpHUECKHUE 3a/1a41 Ha
JI0Ka3aTebCTBO U BHIYUCIICHHE,
CBsI3aHHBIC CO c(hepoil U mapom,
MIOCTPOCHHEM HX CCUCHHI IIIOCKOCTHIO

[MpuknagHble 3a1a4n, CBSI3aHHBIE CO
cdepoii u mapom

80

[ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH,
BBIYUCIICHHSI B OKPY)KHOCTH, CTaHIapTHBIC
og00ust

81

82

83

Paznuunble KOMOWHAIIUY TEJ BPAILICHUS U
MHOTOTPAaHHUKOB

3anaun o teme "Tena v MOBEPXHOCTH
BpaiueHus"
3amauu o Teme "Tena U MOBEPXHOCTH
BpalueHus"

84

85

86

KonTponbnas padora "Tena u
MTOBEPXHOCTHU BpanieHus"

O6wém nununapa. Teopema 06 00bEME
IPSIMOTO LMJIMH]IpA

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
omnpenenénHoro uHTerpana. OobsEm
KOHyca

87

ITimomamy OOKOBOI U ITOJTHON




IMOBCPXHOCTHU KOHYCA

88 Pemenue crepeoMeTpuyecKkux 3anad 1
89 Pemenune crepeomeTpruecKux 3agad 1
90 Pemenune crepeomeTpruecKux 3amgad 1
91 Pemenue crepeoMeTpuyecKux 3a1ad 1
CrepeoMeTpHUeCKUe 3a]]a4H, CBSI3aHHBIE C
92 BBIYHCIICHHEM 00BEMOB IIMIMH/IPA, 1
KOHYcCa
03 [Ipuknanneie 3anaun mo Teme "OO0bEMBI U 1
IJIOIA U TOBEpXHOCTEH Te"
O0BEM 11apa U MapoBOTO CEKTOpA.
Teopema 00 00bEMe mrapa. [Tnomans
94 cheprl. CTepeoMeTpudeCKUe 3a/1a4H, 1
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
nrapa, mapoBOTO CETMEHTA ¥ IapOBOTO
CeKTopa
95 Pemienne npukiagHbIx 3a1a4y 1
96 Pemenue npukia HbIX 3a1a9 1
97 Pemienne npukiagHbIx 3a1a4y 1
98 Pemenue npukia HbIX 3a1a9 1
99 Pemienne npukiagHbIx 3aaa4y 1
[Ipukmanueie 3agaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
100 iomanpio ceprl. COOTHOMICHUS MEXKIY 1
TUTOMIA/IIMU TTOBEPXHOCTEN M 00bEMaMuU
MOJOOHBIX TEI
101 [TonoOHbIe TENa B MPOCTPAHCTBE. 1

N3menenne 06b€Ma pu mog00uu.




CrepeoMeTpHUUECKUE 3aJa4l, CBA3AHHBIE C
BBIUKCJICHHEM 00BEMOB Tell U ILIOMIAeH
MOBEPXHOCTEH

102

103

104

105

KonTponsnas padora "[1nomanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX TN

JBuxenus npoctpancTBa. OToOpaskeHusl.
JIBwxeHus u paBeHCTBO (puryp. O0mue
CBOICTBA JBHKCHUMN

Buabl nBukeHMit: napamiebHbII
MEPEHOC, IEHTpalIbHAS CUMMETPHS,
3epKalibHasi CAMMETPHS, IOBOPOT BOKPYT
PSAMON

[IpeoOpazoBanus nomoous. [psmas u
cdepa Ditnepa

106

107

108

FGOMGTpI/IT-IGCKI/Ie 3aaa4u Ha IPUMCHCHUC
JABUXXCHUA

FGOMeTpI/I‘-ICCKI/Ie 3aa4u Ha IIPUMCHCHUC
JABHXXCHUA
FGOMeTpI/IIIGCKI/Ie 3aaa4u Ha MIPUMCHCHUEC
JABHXXCHUA

109

110

111

Kontponbnas padota "BekTopsl B
npoctpaHcTse”

Ob6o6maromee noropenue 11 noHsaTuit u
MeTo/10B Kypca reomeTtpun 10-11
KJIaCCOB, CUCTEMAaTH3alMsl 3HAHUI:
"ITapamyienbHOCTh NPSIMBIX U IJIOCKOCTEN
B IIPOCTpPaHCTBE"

Ob6o6maroree noropenue 11 noHsATUit 1




MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allisl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"

112

Ob6o6maromee nosropenue 11 moHsTHH 1
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"BekTopsbl B npocTpaHcTBe"

113

O6o0matomiee moBTopenue 11 mousTHii u
MeTO/0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"O6beM MHOTOrpaHHuKa"

114

115

116

O6o6maromee nopropenue 11 moHsTHIA 1
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aINs 3HAHUM:
"O6beM MHOTOrpaHHuKa"

Ob6o6maroree noropenue 11 noHsaTuit u
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWII:
"Ilnomany MOBEpXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

Ob6o6maroree noropeHue 11 noHsATUit 1
MeTOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3alMsl 3HAHUI:
"ITnomaay MOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

117

Hrorosast kKoHTpoJbHASA paboTa

118

Wrorosas koHTposibHAsA paboTa

119

[ToBTOpeHue, 06001mIEeHNE U




cUCTeMaTHu3anus 3HaHUN

120

121

[ToBTOpEHME, 0000IICHUE 1
cucTeMaTu3alus 3HaHui

[ToBTOpEHME, 0000IICHUE 1
CHCTEMAaTHU3alNs 3HAHUH

122

[ToBTOpeHue, 0600IICHNE U
crucTemMaTu3auuvs 3HaHU

123

124

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTH3alus 3HaHui

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMATU3aLMs 3HAHUHN

125

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

126

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOJib B Pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

127

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojlb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

128

129

Hcropust pazBuTHs CTEpEOMETPUH KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMECHHBIX HHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

I/ICTOpI/ISI Pa3BUTHA CTCPCOMCTPHUU KaK




HayKH U €€ pOoJib B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOIOTUI

Hcropust pazBuUTHS CTEPEOMETPUH KaK
HayKH U €€ pOJib B pa3BUTUU

130 1
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ut
Hcropust pa3BUTHS CTEPEOMETPUH KaK
131 HAyKU U €€ pojlb B pa3BUTUU 1
COBPEMEHHBIX MH)XCHEPHBIX H
KOMIIBIOTEPHBIX TEXHOJIOTHI
132 Pemenue 3amay 1
133 Pemenue 3amay 1
134 Pemrenne 3amau 1
135 Pemenue 3amau 1
136 Pemenne 3amau 1
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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