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MNOACHUTEJIBHAS 3AIIMCKA

['eomeTpust sBisieTcs OOHUM U3 0a30BBIX KypCOB Ha YPOBHE CpEIHETO
obmiero o0Opa3zoBaHMsl, TAK Kak 00€CIIEYMBAET BO3MOKHOCTh M3YUEHHUS TUCLHUILUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH W IPEAMETOB TI'yMaHUTApHOTO IMKIIA.
[Tockonpky  JOTMYECKOE  MBIIUIEHWE,  (opMupyemMoe Tpu  HU3YUCHHH
00y4arolUMUCs MOHATUIHBIX OCHOB I'€OMETPHUM, IIPHU JOKa3aTEIbCTBE TEOPEM U
IIOCTPOEHUH LIETIOYKHU JIOTUYECKUX YTBEPXKICHHUH IPU PELICHUU I€OMETPHUUYECKHUX
3aJa4, YMEHHME BBIIBUIaTb M OIPOBEPraTb TI'MIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCSL IIPU PEIIEHUM 3aa4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTHU
buznyeckux 3amad.

I{enb ocBoeHUs mporpaMmMbl yueOHoro kypca «I'eomerpusi» Ha yriyOiaéHHOM
YPOBHE — pa3BUTHE WHJIUBUIYaJbHBIX CIOCOOHOCTEH O0OydYaroluXcsl MpH
M3YYEHUH T€OMETPUHU, KaK COCTABJISIONIEH mpenMeTHOW obnactu «MaremaTuka u
uH(popMaTHKa»  4Yepe3  00ecredYeHHe  BO3MOXKHOCTHM  NPUOOpETEeHUs U
UCIIOJIb30BaHUsl Oojee TriayOOKMX TE€OMETPUYECKMX 3HaHMW W JCHCTBUH,
CHelM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX JJIsl YCHEIIHOIO NPOPECCHOHATBHOIO
00pa30BaHUsl, CBA3aHHOIO C HCITIOJIb30BAaHUEM MAaTEMaTHKHU.

[IppopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUU Ha YINIyOJIEHHOM YpOBHE,
pPaCIIMPSAIOMIMMH U YCUJIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SBIISIOTCS:

pacuIMpeHHe MPEACTaBICHUS O TEOMETPUM KaK 4aCTH MUPOBOM KYJIbTYPHI U
(opMHUpOBaHKE OCO3HAHUS B3AUMOCBSI3H FEOMETPUM C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE NPEICTaBICHUS O NPOCTPAHCTBEHHBIX (UIYpax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSAIOIIMX ONUCHIBATH M H3Yy4aTb
pa3HbIE SBJIEHUS OKPYKAIOIIETO MUPA, 3HAHWE OHATUHWHOIO amnmapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMEeTpHH;

(¢opMupoBaHHE€  yMEHHMS  BIaJ€Th  OCHOBHBIMH  MOHATHSMH O
POCTPAHCTBEHHBIX (PUTypax M UX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSITh, YMEHHs JIOKa3blBaThb TEOPEMBbI U HAXOJUTH
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a1a4;

(dopMupoBaHHE YMEHUS paclio3HaBaTh HA YEPTEKaX, MOJIEISAX U B PEAIbHOM
MHUpPE MHOIOTPaHHUKM M Teja BpALICHUA, KOHCTPYHPOBATH I'E€OMETPUYECKUE
MOJENH;

dbopMHpOBaHWE MOHMMAHUS BO3MOXHOCTH aKCMOMATHYECKOIO MOCTPOEHUS
MaTeMaTUYeCKUX Teopuid, (popMHUpOBaHHE MMOHUMAHHS POJIM AKCUOMATHKU NpU
MIPOBEJICHUN PACCYKICHUM;

(dopMupoBaHHE YMEHHUs BJaJeTh METOAAMH JOKAa3aTEeNbCTB U aJIFOPUTMOB
peleHnss, YMEHUSI UX NPUMEHATb, IPOBOJMUTH JOKA3aTEIbHBIE PACCYKJICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE MPEICTaBICHHUA O HEOOXOAMMOCTH  JIOKa3aTelIbCTB  MpHU



000CHOBAaHWHY MAaTEMAaTUYECKUX YTBEPKICHHUM U POJIM aKCHOMATHKHU B TIPOBEJCHUHN
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE © COBEPINICHCTBOBAHWE WHTEIUICKTYalIbHBIX H  TBOPYECKUX
CIIOCOOHOCTENM 00Yy4YaroIIMXCs, MO3HABATEIbHOW aKTUBHOCTH, MCCIEN0BATEIBCKUX
YMEHUH, KpUTUYHOCTU MBIILJIEHUS, THTEpECca K U3yUECHUIO T€OMETPHH;

dbopmupoBanre (HYHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON TE€OMETPHH:
YMEHUSI PACO3HABATh TMPOSBICHUS TEOMETPUYECKUX TOHATHA, OOBEKTOB W
3aKOHOMEPHOCTEN B pEalIbHbIX >KU3HEHHBIX CUTYalUsAX U MPU U3YYEHUU APYTHX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM U  3aKOHOMEpPHOCTEM,
MOJICIMPOBAHUSI pEaJbHBIX CHUTYallUid, HMCCIEIOBAaHUSA MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALUN TTOTYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZCPKATEIHHBIMHA JTUHUSMHU yueOHOTO 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», PEICBAaHTHBIMH TE€OMETPUU Ha YIIyOJEHHOM YpPOBHE OOydYeHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEp>KaTEIbHBIM JMHUSM Y4eOHOTO Kypca, a
dbopMHpoBaHHE  JIOTHUYECKMX YMEHHM  paclpenesieTcsi He  TOJbKO 0
COJIep>KaTeNIbHbIM JIMHUSIM, HO U 110 rogaMm o0yuyenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHUs DenepanbHOl padboueit
pPOrpaMMbl, paclpeeaCHHbIM IO TrojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIUIUAIBEHBIM BOIIPOCaM 00yYarOIIHeCs
oOpamiaquch HEOJHOKPATHO. OTO  TMO3BOJISIET  OPraHU30BaTh  OBJIAJICHUE
T€OMETPUICCKUMH MTOHATHSIMH U HaBBIKAMH TIOCIIEOBATEIIBHO U TTOCTYIIATEIBHO, C
cOOJTIOIeHEM TIPUHIINITA MIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJCTABICHUNA 00YYaIOIUXCs, PACIIUPSS U YIIIyOJIss
e€, 00pa3ys MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexo Kk M3y4E€HUIO TEOMETPHUH Ha YTITyOJIEHHOM YPOBHE TIO3BOJISIET:

co3matb  yciuoBus s auddepeHuHanuu 00OydeHHs,  MTOCTPOCHUS
WHIUBUIYAJbHBIX ~ 00pa3oBaTeNbHBIX MIPOrpamM, OOECHeYuTh YriayOJEHHOE
U3Y4YCHHUE T€OMETPHUH KaK COCTAaBJISIONIEH yueOHOTo peaMeTra «MaTtemaTiukay;

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

Ha wusydyenme yueOHOTO Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 yaca (3 gaca B Henemo), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIIO).



COAEPXAHUME OBYUYEHUA
10 KJIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CTEpeoMeTpud. Touka, ImpsMas, IJIOCKOCTb,
npoctpaHcTBO. lloHATHE 00 aKCHMOMAaTHMYECKOM IOCTPOEHUHU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUU U CICACTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajulesIbHble M CKpelMBaromuecs mnpsMbsle. [Ipu3HaKM CKpemmBaroOmnXcs
npsAMbIX. I1apamienbHOCTh IPSMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MAPAIIICIIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAIIICIBHOCTD TPEX MPAMBIX, NIAPAUIEIBHOCTD PIMOM
u 1ockoctd. [lapamiensHoe M LEHTPaTbHOE NPOEKTHPOBAHUE, U300paKeHUE
¢uryp. OCHOBHbIE CBOICTBa MapauIeIbHOIO NpoeKTupoBaHus. M3o0paxeHue
¢Guryp B mapajyuiesIbHOM MPOEKUUU. YTIIbI C COHAIIPaBICHHBIMH CTOPOHAMH, YTOJI
MEXIy NpsAMBIMU B IIpocTpaHcTBe. [lapaninenbHOCTh IIOCKOCTEN: Mapaljie/ibHbIE
IJIOCKOCTH, CBOKWCTBA IapAJUICIIbHBIX IIJIOCKOCTEM. IIpocreiimme
IPOCTPAHCTBEHHbIE (PUTypbl Ha IJIOCKOCTH: TETpasp, MapajulesieuIe,
MMOCTPOEHHUE CEYEHHU.

IleprieHIUKYJIAPHOCTD NPAMOU U INIOCKOCTH: NEPIEHAUKYIISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIC MAPAJUICIbHBIE W IEPHEHIUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIEHAUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TeOpeMa O IPAMOU
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroronansHoE IIPOCKTUPOBAHHUE.
[leprieHIUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSHUE
OT TpsAMOM [0  IUIOCKOCTH, TNpoeKuus  (purypel Ha  IUIOCKOCT.
[leprieHIUKYJIAPHOCTh  IUIOCKOCTEM:  IPU3HAK  MEPIECHAMKYJSIPHOCTH  ABYX
mIockocTer. Teopema o TpEX MepHEeHIUKYIIsIpax.

Yriael B MPOCTPAHCTBE: YroJl MEXAY MNPSIMOM MU IUIOCKOCTBIO, JBYTPAaHHBIN
YTOJI, TMHEWHBIA YroJl IBYTPAHHOIO yria. TpEXTpaHHbIA U MHOTOTPAHHBIE YTJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHOro yria. CBOWCTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buapel MHOrorpaHHukoB, pa3sBépTka MHoOrorpaHsHuka. Ilpmsma: Nn-yrosibHas
npusMa, npsiMasi 1 HaKJIOHHasi MPU3Mbl, OOKOBasi U IMOJIHAS TTOBEPXHOCTh MPU3MBI.
[Tapaiutenienuniesr, OpPsIMOYIOJIBHBIM — MapajulelIenune], W  €ro  CBOMCTBA.
Kparuaiimne mnyTd Ha TOBEPXHOCTHM MHOIOIpaHHMKA. Teopema OJuiepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupammpa: n-yrojgpHas mnHUpaMuna,
npaBwibHas U yceu€HHas nupamuiabl. CBoiicTBa peédep M OOKOBBIX TIpaHel
IIPaBWJIBHOW nupamuibl. [IpaBuinpHbIE MHOTOTpaHHMKH: IpaBWIbHAsA IpU3Ma U



npaBWiIbHAs NUpamMua, NPAaBWIbHAs TPEYroJIbHAs MHpPaMHUIa W NPABUIbHBIN
TeTpasap, Kyo. IlpencraBneHwe o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOAEKAdIP U UKOCADP.

Bbluncienue 91€MEHTOB MHOTOTPaHHMKOB: pEOpa, JAMAroHaiau, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTU MPSAMON INPU3MBI,
IUIOMIA/b OCHOBaHWM, TeopemMa O OOKOBOM TMOBEPXHOCTU MPSMOM MPU3MBI.
[Inomanes OOKOBOM TMOBEPXHOCTH M IMOBEPXHOCTU MPABWIBHOM MHPaMHUJBI,
TeopeMa O IUIONIaAN YCEUEHHON TUPaMUIBI.

CuMmMmeTpuss B IPOCTPAHCTBE. OJIEMEHTBl CUMMETPHHM  IPAaBHJIBHBIX
MHOTOIpaHHUKOB. CUMMETpUs B IIPaBUIBHOM MHOIOTPaHHUKE: CHMMETpUS
napajuiesienunea, CUMMETPUs MPABUIBHBIX MPU3M, CUMMETPHS NpPaBUIBHOU
NUpaMU/IbIL.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANpPABJICHHbIE U IPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMHU: CIIOKECHHE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
qucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOMCTBA YMHOXKEHMSI BEKTOPA HA YUCIIO.
[TonsiTne xoMIIaHapHbIE BEKTOpHI. [IpH3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pa3jIOKEHUM BEKTOpA MO TPEM
HEKOMILJIaHApHBIM ~ BekTopaM. lIpsmoyronpHas cuctema  KOOpAMHAT B
npocrpancTBe. Koopaunatel BekTopa. CBA3b MEXAYy KOOPAMHATAMM BEKTOpa M
KOOpJIMHAaTaMHU TOYEK. YToa Mexay Bekropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[MonsiTust: TMIMHApPUYECKasT TOBEPXHOCTh, KOHWYECKAas TOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, oOOpasyronie mnoBepxHocTeil. Tema BpameHus:
WIMHIP, KOHYC, YCEUEHHBIH KOHyc, cdepa, map. BzammnHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3o0pakenue Ten
BpallleHusl Ha IUIOCKOCTU. Pa3BépTka nmiauHiapa u konyca. Cummerpus cdepsl u
nrapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OpsIMOYTOJIBHOTO Mapajuienenunena v ciueAactBus u3 He€. OO0bEM mnpsiMod u
HAKJIOHHOW MPU3MBI, IWJIMHIPA, MHpaMUibl U KoHyca. OO0bEM Iapa U mapoBOro
CErMEHTA.

KomOuHanum Tenm BpaiieHUss U MHOTOTpaHHUKOB. [lpu3ma, BmucaHHas B
IWIMHIpP, ONUCaHHas oKojo IwiuHApa. Ilepecedenne cdepsr w mapa ¢
wiockocThlo. Kacanue miapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuka,



OMMHMCAaHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAaHHHK HJIH TEJIO
BpAILICHUA.

[Tnomaas MOBEPXHOCTH IWJIMHAPA, KOHYyCa, IUIOMAab cepbl u e€ JacTei.
[Tomobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, ILIONIAJICH IOBEPXHOCTEH
noaoOHbIX Quryp. [IpeoOpa3zoBanue mogodusi, romoTeTus. Permenue 3amau Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne ceueHnii MHOITOTPAHHUKOB U TEJ BPALLICHUS: CEUYCHUS LIMIUHIPA
(mapayieTbHO W TMEPIECHAMKYJISIPHO OCH), CEYeHHs KoHyca (mapajijieiabHble
OCHOBAHUIO U MPOXOMASAIIME Uyepe3 BEPIINHY), CEUYSHUs 11apa, METOJIbI MIOCTPOCHUS
CEUEHMI: METOJ| CJIIOB, METOJ BHYTPEHHETO MPOCKTUPOBAHUSA, METOJI IIEpEeHOoca
CEKYIIIEH MJIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B mpocTpaHcTBe. Omepanuu  Hajl BeKTopamu. BekTtopHoe
YMHOXXE€HUE BEKTOpOoB. (CBOiCTBa BEKTOPHOTO YMHOXeHUs. IIpsiMmoyrosibHas
cHUCTEMa KOOpAWHAT B npocTpaHcTBe. KoopanuaTel BekTopa. PasnoxxeHnue BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIA METOJA MPU PEHICHUU T'€OMETPUYECKUX
3aj1ad4.

JABMKeHUs1 B IPOCTPAHCTBE

JIBmwxenus: npoctpancTtBa. OrtoOpaxkeHus. JIBMKEHHS M PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHUM. Buasl JBIXKEHUH: NapaUleIbHBIA TEPEHOC,
LHEHTpAJIbHA CUMMETPHUS, 3€pKajlbHAs CUMMETPHUS, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus noaodus. [psimas u chepa Diinepa.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJEHHBIH YPOBEHHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATBI

1) rpa:xxaanckoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYaIOLIErocs Kak akTUBHOTO U
OTBETCTBEHHOIO  WJIEHAa  pPOCCUHCKOrOo  OOmIeCTBa,  MPEACTAaBICHHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHMPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBICHHI,
NpoLEeayp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U APYroe), yMEHue
B3aMMOJICHCTBOBaTh C COLIMAJIBHBIMU HMHCTUTYTAMH B COOTBETCTBUU C HX
(GyHKUMSAMY U Ha3HAYECHHEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PaKIAHCKOW MACHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHUMCKON MaTEMAaTHKH, LIEHHOCTHOE OTHOIICHUE K
JOCTHIKEHHSIM POCCUHMCKUX MAaTEMATUKOB M POCCUNMCKOW MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTHKEHHW B JIPYTMX HayKaX, TEXHOJOTHAX, cdepax
YKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JAYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapona, c(hOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, ITUYECKOIO IOBEICHUS, CBA3AHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKW U JACATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JIMYHOIO BKJIa/1a B IOCTPOECHHUE YCTOMUMBOIO Oy IyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIHOYas 3CTETUKY MAaTEMAaTHYECKHX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1ay, PEIICHUN, PACCyKIE€H I, BOCHIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JINYHbIX BUIOB UCKYCCTBA;

5) puznveckoe BoCIUTAHHE:

cOPMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUYeCKUE 3HaHHUS B
MHTepecax 310pOBOTo U 0e30macHOro oopasa *KHU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBbIO (3I0POBO€ TMHUTAHHE, COATAHCUPOBAHHBIN PEXHUM 3aHATUNA U
OTJIbIXa, peryisipHasl pu3nuecKkas akTUBHOCTD), (DU3UUECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTH TPYJOJIIOOUs, HHTEpeC K
paznuuHbiM  cpepaM  MPO(PECCHOHANBHON  JIEATENBHOCTH,  CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ NPUIOKEHUSIMU, YMEHUE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieil npodeccud U pealu30BbIBATH COOCTBEHHbBIE JKU3HEHHBIC ILJIAHBI,
TOTOBHOCTH M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO H



caM000Opa30BaHHMIO HA TMPOTSHDKCHUM BCEU JKW3HH, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMAaTUUECKO HAITPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TMOHUMAHHE BIUSHUSA
COLIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJIHON U COLUATIBLHOU
Cpeibl, 0OCO3HAHUE III00abHOIO XapaKTepa SKOJOTHUECKUX MPoOsieM, OprUeHTAIUs
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(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM M  OOIIECTBEHHOW  NPaKTUKW, MOHUMAHHE
MaTEMaTUYECKOM HayKd Kak c@epbl YelOBEUECKOW esATEeIbHOCTH, JTaloB €
pPa3BUTUS W 3HAYUMOCTH JJIsi Pa3BUTHs I[IMBWJIW3AIUH, OBJIAJICHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTHYECKOW KyJNbTYpOM KakK CpPEJCTBOM IIO3HAHUS MUDA,
FOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO W HCCIEAOBATEIbCKYIO JEATECIbHOCTD
WHJMBUAYAJILHO U B TPYIIIIE.

METANNPEIMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/ibHBbIC YHMBEPCAJIbHbIE Y4eOHbIE 1€l CTBUSA

ba3zoBble 1ornyeckue AefcTBu:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUM, OTHOIICHUM MEXAYy TMOHATUAMH, (POPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUM, YCTaHABIIMBAThH CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKAIINH,
OCHOBAaHMsI JiJIsl 0000IIEHNUS U CPABHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3a;

BOCIIpUHUMATh,  (QOpMYJIUpPOBaTH U  MNpeoOpa3oBbIBaTh  CYXKICHMUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €IUHUYHbBIC, YACTHBIE U O0II1E, YCIOBHBIE,

BBISIBJIAITH MATEMATUUECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX M YTBEPKIACHUSX, MpEiaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

JIeNIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTUBHBIX U
WHIYKTUBHBIX YMO3aK/IIOUCHUH, YMO3aKIIOUEHU MO0 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEJIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMbI€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIUIO, IPUBOJAUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY>KJICHUS U BHIBOJIBI;

BBIOMpATh crnocod pemeHuss yd4eOHOM 3ajayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BbHIOMpaTh HauOojee MOAXOAANUH ¢  y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiicTBUA:



UCIIOJIb30BaTh BOMNPOCHI KaK HCCIIEIOBATEIbCKUI HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCHI,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  MIpodIiemMy,
yCTaHaBIUBaTh MCKOMOE M JaHHOe, (OpMUPOBATh TUIIOTE3y, apTyMEHTHPOBATH
CBOIO MO3ULINIO0, MHEHHUE;

IPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro o0beKTa, SBICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SIBICHUSIMHU, ITPOLIECCaMHU;

CaMOCTOSITENIBHO (POPMYIMpPOBaTh OOOOIIEHHS W BBIBOJBI IO peE3yJbTaTam
OPOBEAEHHOIO  HAOJIOJIEHUS, HUCCIEOBAHMs, OLEHUBATh JOCTOBEPHOCTH
IOJTyYEHHBIX Pe3y/IbTaTOB, BBIBOJOB U 0000IIEHNI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoOIecca, a TakKe BBIIBUTATh
MPEINOIOKEHHUS O €T0 Pa3BUTUH B HOBBIX YCIIOBUSX.

Pa6oTa ¢ undpopmanmeii:

BBISBJIITh JE€UIUTHI UH(POPMALMU, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETa Ha
BOMPOC U IS PEIICHUS 3aa49H;

BbIOMpaTh MH(OPMALINIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATM3UPOBATH,
CHUCTEMAaTHU3UPOBaTh M HMHTEPIPETUPOBATH HWH(OPMALUIO PA3TUYHBIX BHIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpOBaTh HMH(GOPMaLUIO, NPEICTaBIATh €€ B pa3inuHbIX (opmax,
WJUTIOCTPUPOBATH TpaUuECcKH;

OILICHHBATH HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyIUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC YUeOHbIe 1eliCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYJIUPOBATh CYXkJICHUS B COOTBETCTBUH C YCIOBUSIMHU U
HeNsiMU  OOLIEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX M NUCBMEHHBIX TEKCTAX, JAaBAaTh IOSICHEHMS IO XOIy PEUIECHUs 3a1ayH,
KOMMEHTUPOBATH MOJYYEHHBINA PE3YIIbTAT;

B XOJI€ OOCYXXJIEHHsI 3a/1aBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npo0sieMbl, peuiaeMoM 3aJayd, BbICKa3bIBaTh WJEH, HAllEJICHHbIE Ha IIOMCK
pPELIEHHUs], COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMMU JAPYIMX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3iMuMe U CXOACTBO MO3MUIMH, B KOPPEKTHOH (dopme
(bopMyIMpPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4H, JKCIIEPUMEHTA, UCCIIEI0BAHMS,
IpOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUICHHS C Y4€TOM 3ajad
[PE3eHTALUN U OCOOEHHOCTEN ayIMTOPUH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE TeCTBUS
Camoopranusanus:



COCTaBJISITH IIJIAH, aJITOPUTM PEIEHUS 33]1auH, BBIOUPATh CIIOCO0 PEIIeHUs ¢
y4E€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAIbHBII NHTEJLJIEKT:

BIAJ€Th  HABBbIKAMM  TO3HABaTEIbHOM  pedieKCMM  Kak  OCO3HAHUs
COBEpPIIAEMbIX JCHUCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CamMOIIPOBEPKH, CAMOKOHTPOJIA IMpolLiecca W pe3yjbTaTa peLeHUs
MaTeMaTUYEeCKOM 3a/1auu;

NPEeNBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HalJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEN;

OIIEHUBATh COOTBETCTBUE PE3YyJIbTATA IIEIU U YCIOBUSIM, OOBSICHSITh PUYUHBI
JOCTHKEHUS WIIA HEIOCTHXKEHHS PE3yJbTAaTOB JEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATENbHOCTD:

MOHUMATh U KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAWBUYaTbHON
paboThl TMpU peHieHWHM YYEeOHBIX 3a/lad, MPUHUMATh 1€Jdb COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboThl, pacrpeneisiTh
BUJIbI pabOT, JIOTOBapuBAThCs, OOCYKAAaTh TMPOLIECC W pe3yibTaT padoThI,
000011aTh MHEHHST HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (00CYykJeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMb» W WHBIE), BBINOJHATH CBOIO 4YacThb pabOThl U
KOOPAVUHUPOBATh CBOM JEUCTBUS C APYTMMU YiI€HAaMU KOMAaHJbl, OLICHUBATH
KaueCTBO CBOEro BKJaJa B OOIIMN MPOIYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oOy4aromuiicss Hay4YuTCs:

e CBOOOJIHO OMNEpPUPOBaTh OCHOBHBIMU TMOHSTUSMU CTEPEOMETPUU TIPH
pelIeHnH 3a7a49 U MIPOBEJACHUHN MAaTEMAaTUUECKUX PaCCyKICHUMH;

e TPUMEHATH AKCHOMBI CTEPEOMETPHH M CJICACTBUS M3 HUX IMPHU PEIICHUN
TCOMETPUYECKUX 3a]1aY,

e KJIACCHU(PUITUPOBATH B3aMMHOE PACIOJIOKEHHE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U TJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATh TIOHATHSMH, CBSI3aHHBIMH C yIJaMd B
MPOCTPAHCTBE: MEXKIy NPSAMBIMH B IPOCTPAHCTBE, MEXKIY MPAMON U
TUTOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOIHO pacro3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAaHHHUKOB (IIpU3Ma,
nupamMuaa, NpsMOYTOJIbHBIN Napajljiesienune, Kyo);

e KJIACCH(PUIMPOBATH  MHOTOIPAHHHMKHM, BbIOMpass  OCHOBaHUA I
KJ1accuuKanuu;

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

e BBIMNOJIHSITH napajiesbHOE, LEHTPAIBHOE 51 OpPTOTOHAJIBHOE
MPOEKTUPOBaHUE (DUTYP HA IJIOCKOCTb, BBINOJHATH M300pakeHus (uryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHHUS MHOTOTPAHHUKOB PAa3JIMYHBIMH METOJAMH, BBITIOIHATH
(BBIHOCHBIE) TIIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMAAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpuU3Ma,
nupamMua), FTEOMETPUUYECKUX Tell C IpUMEHEHEM HOpMYyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMU: CUMMETPHS B IIPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IIJIOCKOCTb CHUMMETPUU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpPJIMHATaM B ITPOCTPAHCTBE;

e BBINOJIHATH ICUCTBHS HAJl BEKTOPAMU;

e pemarh 3aJadyd Ha JOKAa3aTelbCTBO MAaTEMaTHYECKUX OTHOLIEHUH H
HAXOXKJEHUE T'€OMETPUYECKUX BEIMYMH, NPUMEHSSI U3BECTHBIE METOJIbI
IIPU PEIICHUMH MaTeMaTUYECKHUX 3a]1a4 MMOBBIIIEHHOIO U BBICOKOI'O YPOBHS
CJIO’)KHOCTH;

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

e U3BJIEKATh, NPEOOpPA3OBbIBATh M MHTEPHPETUPOBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YyepTekax U pUCyHKax;

e IMPUMEHATH TIOJYYECHHbIE 3HAHUS HAa MPAKTUKE: CpaBHUBATh W
aHAJIM3UPOBATh PEAJbHbIE CUTYallUU, PUMEHATh U3yYEHHBIE MOHSITHS B
opolecce IOMCKAa pEelIeHHsT MaTeMaTH4ecKu  Cc(hOpMyJIHpPOBaHHON
npoOJieMbl, MOJIEIMPOBATh pealbHbIE CUTyallUM Ha S3bIKE T'€OMETPHH,
MCCIIEN0BATh ITOCTPOEHHBIE MOJIETN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEOpeM, ammapara ajareOpbl, peliaTb NPAKTUYECKUE 3a7auH,
CBSA3aHHBIE C HAXOKJICHUEM I'€OMETPUUECKUX BEIHYNH;

e UMETh NpEJCTaBIeHUs 00 OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTA PA3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca oOy4aromuiicss Hay4YuTCs:



CBOOOZHO OINEpPUPOBATH MOHATHUSMH, CBA3AHHBIMU C LWJIMHAPUYECKOM,
KOHMYECKOH U CEpUYECKON TMOBEPXHOCTSIMH, OOBACHATH CHOCOOBI
TIOJTYYCHHUS;

ONEepUpOBaTh MOHATUIMH, CBI3aHHBIMU C TEJIaMH BPAILEHUS: IUIHHIPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tena BpalleHus (UWIMHIAp, KOHYC, cdepa W mIap) u
OOBSCHATH CIIOCOOBI MOYYECHUS TEJ BPAIICHHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE CHEPHI U TUIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpalleHMUs,
00BEMBI U TUIOMIAJM MOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJl BpAILCHUS,
F€OMETPUYECKUX TeJI C TPUMEHEHUEM (POPMYJI;

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

BBIYKCIIATh COOTHOILIEHUS MEXKIY IUIOMAIMU OBEPXHOCTEW U 00BEMaMuU
ITOTO0OHBIX TE;

U300pakaTh M3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) ILJIOCKHE
YEpTEkKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TEJl BPAILCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MpPeoOpa3oBbIBaTh HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpEICTaBICHHYIO Ha
YepTeKax U pUCyHKax;

CBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONIEPAINY HAJl BEKTOPaMH;

3aJ1aBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
peraTh reOMETPUUYECKHUE 3a/1a4d Ha BHIYUCIICHUE YTIIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMHM, BBIYMCIIEHHUE DPACCTOSIHUM OT TOYKH JI0 ITUIOCKOCTH, B
1[€JI0M, HA TPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METOAA IPU PEIICHHH;
CBOOOMIHO ONEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C JBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUN;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHUKOB U Tl BpAICHUS TpHU
MapajyIeIbHOM ~ IIEPEHOCE, LEHTPAJIBHOM CHMMETPUH, 3€pKaJbHOU
CUMMETPHH, MPU MTOBOPOTE BOKPYT MPSIMOii, MpeoOpa3oBaHus moo0us;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJI BPAILECHUSA: CEUCHMS LUIMHIPA
(mapaJieabHO U NEPHEHAUKYISIPHO OCH), CEYEHUsI KOHYyca (mapajuielibHbIe
OCHOBAHMIO U MPOXOSALINE YEPE3 BEPLINHY ), CEUECHHMSI 11apa;
UCIIOJIB30BaTh METOJbl IIOCTPOCHUSI CEYEHUH: METOJ CIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH TIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHATh T€OMETpHUECKHe (PAKTBI Ui PEIHICHUS CTEPEOMETPHUUECKUX
3a/1ay, MPEANOoJarallliuX HECKOJBKO IIaroB pEIIEHUs, €CIU YCIOBHS
NPUMEHEHUS 3a/1aHbl B IBHOM U HEsIBHOM (opMme;

pelmarh 3aJadyd Ha JO0Ka3aTelbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUN U
HAXO0XKJIEHUE T€OMETPUUECKUX BEJINYMUH;

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

INPUMEHATh  TOJIYYEHHBIE  3HAHWS HA  NPAKTUKE:  CPaBHHUBATh,
aHAJIM3HPOBATH U OLICHUBATh PEAJIbHBIE CUTYallMH, IPUMEHSATh U3yYCHHbIC
NOHATHS, TEOPEMBI, CBOMCTBAa B IMpOLECCE TOHCKA  pEelIeHUs
MaTeMaTU4ecku  CHOPMYIMPOBAHHOM  MPOOJIEMBI,  MOJEIHPOBATH
peanbHbIE CHUTYallMM Ha SI3bIKE T'€OMETPHM, UCCIEAOBATH MOCTPOEHHBIE
MOJENN C UCIIOJb30BAHUEM TE€OMETPUYECKUX TMOHATHH U TEOpEM,
anmapara anreOppl, pemarb MNpPaKTUYECKUE 3aJauyM, CBS3aHHBIE C
HAXO0XKJIEHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh MPEACTABICHHUS 00 OCHOBHBIX ATamax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM yacTu QyHJAAMEHTA PA3BUTHUS TEXHOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Kontpoabusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnionokeHue npsmsIx B 5 1
MPOCTPAHCTBE
3 [TapannensHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MMPOCTPAHCTBE
VYTIBl ¥ paccTOSHUS 16
MHororpanHuKu 7
BekTopsl B IpOCTpaHCTBE 12
8 HOBTOPGHI/IG, 0000IIICHHE U CHCTEMAaTH3aIlH 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KIIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktiseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypes!
1 AHaTUTHYECKass TEOMETPHS 15 1
5 [ToBTOpEHwUeE, 0606HI€HI:I€ " 15 1
CUCTeMAaTH3aIHsl 3HAHHUH
3 O06bEM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBrOKeHUS 5 1
. [ToBTOpeHme, 0606HI€HI:I€ " 17 9
CUCTEMAaTH3aIHsl 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonsiTHS cTepeoMeTpHH: TOUKa, psMas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, napanneanblx HpﬁMI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ mIoCKOCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpEeceKarONUecs MIOCKOCTH,
MepeceKaroImecs mpsmas 1 MioCKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKu, U300pakeHuE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

10

11

12

13

14

AXCHOMEI CTCPCOMETPHUHU U IICPBBIC
CICACTBUSA N3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus TPSIMBIX U TUIOCKOCTEH

N300pakeHue CeYeHNI MUpaMKIbl, KyOa
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 uxX
pEbpa. N3o0paskeHue nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOEHHBIX CEYCHHU I Pa3HbIMHU IIBETAMU

N300pakeHue CeYeHNI MUpaMKIbl, KyOa
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IBETAMH

N300paskeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHue nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

N300pakeHne ceueHuil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pebpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX IIIIOCKOCTEN. PackpaimBanue
ITOCTPOCHHBIX CEYEHUH pa3HbIMU LIBETAMU

MeTton CiIeaoB O MMOCTPOCHUMA CedeHUI




15

Mertoa cnesoB st MOCTPOSHUS CEUEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

16

Mertoz cieoB Uit HOCTPOSHUS CEUEHU.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHmit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I U 3alliCh HIaroB
MMOCTPOCHHUS

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

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
ITOCTPOEHUS

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

IToBTOpeHue manumerpuu: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. Mcropus pazsutus
MJITAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

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

25

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, MTPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU
npsAMoi. Jlemma o nepeceyeHnu
MapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapannenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoekTupoBaHus. M300pakeHne pa3HbIX
¢buryp B napauenbHON IpOeKINUN

MenTpanbHas npoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOII
MEXY NPSIMbIMU

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

30

[TonsATHA: mapamIeTbHOCTh MPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hax
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.




CaolicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTpuueckue 3ajaun Ha BEIYUCICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceueHus, TPOXOASILETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKE U
MapaJJIENBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

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

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

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, He IPUHAAIEKAITYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSMBIX MepeceUeHUs
IIPY NIEPECEUEHUN JIBYX NapaljIeNIbHbIX
IUIOCKOCTEMN TPEThEU

37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IIJIOCKOCTSIMU; O TIEPECEUEHUU TIPSIMOI C
JBYMSI TapaJIEIbHBIMU TJIOCKOCTSMU




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumeaa

41

Brruncnenue UIMH OTPE3KOB B KyOe U
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

43

44

45

[lepneHIMKYIAPHOCTD NPSAMON U
mockocty. [Ipru3Hak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIICH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[InmockocT U nepreHINKYIApHbIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

47

48

[lepnieHIUKyNIAp U HAKIOHHAS.
[Toctpoenue neprneHauKyspa U3 TOYKU Ha
MPSIMYIO

[lepnieHIuKynAp ¥ HAKJIOHHAS.




ITocTpoeHue nepneHuKysipa U3 TOYKU Ha
IPSIMYIO

TeopeMa 0 TpEX nepHeHANKYIIIpax

49
(mpsimast u oOpaTHast)

50 Teopema 0 TpEX nepHeHANKYIIApax
(npsimast 1 oOpaTHas)

51 Yron Mexay CKpeuuBarOIUMHUCS
MPSIMBIMU
[Touck neprneHaAUKyISIPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHINKYISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBUIBHOM MUPAMHJIBI C IOMOLIBIO
OpPTOTOHAJIBLHOM MPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 [IPaBWJIbHOM MUPAMUAbI C TIOMOILBIO
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIbHO MIockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH MIPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHUMMETPUH

58 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

60 CriocoObl OIYCTHTD MEPIEHANKYIISAPHI:




CUMMETpHUSI, CABUT TOUYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrooKeHUe MPSMBIX U TUIOCKOCTEH B
npoctpaHcTae"

[ToBTOpEHUE: yroyi MEXIy NPSIMbIMUA Ha
IUIOCKOCTH, TPUTOHOMETPHS B
MPOU3BOJILHOM TPEYrOJIbHHUKE, TEOPEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

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

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO MCPIICHAUKYJIAPHBIX IUIOCKOCTEH

68

[Ipu3Hak nepnesauKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSMOn
IIEpECEUECHUS IBYX IUIOCKOCTEN
[IEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

69

70

[IpssMoyTONBHBIN MapajuieaenuIe; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajuiefenuneaa

TeopeMa 0 JUuaroHaljiv npsiMmoyroJibHOro




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

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

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napauieNbHbIe MIIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

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

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Beruncnenue pacctosHUA MEXKIY
CKPELIMBAIOIIUMUCS IIPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpéXrpaHHblii yroi, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTIO yIJia

DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

Cucremaru3zanus 3HaHuN "MHOTOrpaHHUK
U €r0 3JIEMEHTHI"

80

[Tupamupa. Bunsl nupamua. [paBunsnas
nupamuaa




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
[TpaBusbHas mpu3Ma

82 [IpssMoit napaienenunen, 1
MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOrorpannuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTtponsHas pabora "MHOrorpaHHUKH" 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 JIKAIUX B OJTHOU 1
TUIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3agauu ¢ BEKTOpaMu 1

95 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1

96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

98 O060061IeHre U crucTeMaTU3alus 3HaHU! 1




99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 HroroBasi koHTpoIbHAs paboTa 1
101 HroroBast kKoHTpoOIJIbHAsI paboTa 1
102 O0o001IeHre U CHCTeMAaTH3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KIIACC

KosnyecTBO 4acoB JIeKTPOHHBbIE
Hara uudgposbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 [ToBTOopenue Tembl "KooparHaTel BEKTOpa 1
Ha IUIOCKOCTH M B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkanspHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Brruncinenue yria 1
MeX/1y BEKTOpaMu B IPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TIPSIMOI, 1
MPOXOJISIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YpaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUPOBaHHE
10 AHanUTHYECKHE METO/IbI pacuéTa yria 1
MEXy MPSMbIMU B MHOT'OTPaHHUKAX
11 AHaJIMTUYECKUE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMA B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAWHATAX

HaXO)KI[eHI/IC paCCTOHHI/Iﬁ OT TOYKH OO

13
MIJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHuM OT TOUKH 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonTponbHas padota "AHanurnyeckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKH

17 CeueHusi MHOTOTPaHHUKOB: METO/I CIIEZIOB
CeueHusi MHOTOIPaHHUKOB: CTaH/IapTHbIE

18 IJIOCKOCTH, TIEpECeUeHus NPSIMbIX U
IIJIOCKOCTEN

19 [TapannenpHble NpsIMbIE U TIJIOCKOCTH:
napajuleNIbHbIE CEYEeHUS

20 [TapannenpHble NpsSIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHUI
[TapannenbHble MpsMbIE U TUIOCKOCTH:

21 YTJIbI MEXK/1Y CKPELMBAIOIIUMUCS
MPSIMBIMUA
[leprnieHuKyNSIpHBIC TIPSIMbIC U

99 IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPHUH MHOTOI'PaHHUKOB
[leprieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MEepIeHIUKYIIIpax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYUCJIICHUS OJIMH B
MHOTI'OI'paHHHUKaXx

25

26

27

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI /TS
Iomaaen, CooopaxeHust moa00us

[ToBTOpeHue: miomam
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
TIJI0IA 1N, COOOPaKEHUSI TIOT00MS
[ToBTOpEHue: oA
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopakxeHust moaoous

28

[Inomany ce4eHnii MHOTOI'PaHHHUKOB:
ILJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00MS

29

[Inomany ce4eHnii MHOTOI'PaHHHUKOB:
IIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOI00uUs

30

31

Konrtponsnas padora "[loBropenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesenumnena

32

3amaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuesaa

HpI/IKHaI[HBIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa MIPSIMOYTOJILHOTO

napajuiesienuneaa
35 O0BEM npsAMOIt TIPU3MBI
CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
36 ’
BBIUHCIICHHEM 00bEMOB IPSIMON TPU3MBI
37 [TpuknaaHble 3a1a9u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenne 00bEMOB TeN ¢ TOMOIIBIO
38 ornpeaenéHHoro uaTerpana. O0bpém
HAaKJIOHHOM IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpana. Oobpém
MTAPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHUE
00BEMOB MUPAMUJL C OOIIHM YTIIOM
41 ®opmyna 00béMa nupamubl. OTHOIIEHHE
00BEMOB MTUPAMU/I C OOIITUM yTIIOM
42 CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C
00bEMaMU HAKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00BEMaMH MUPaAMUJIBI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI
45 [Tpuxnanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM MUPAMUJIBI
16 [Tpumenenne o0bEMOB. Boruncienne

pacCTodHuA N0 IMIIOCKOCTU




KonTponbras pabota "O0béM

47 MHOTOIpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [psmoit KpyroBod HUIMHJP.
[Tnomaap MOBEPXHOCTH UIUHIPA

50 Konunyeckas moBepXHOCTh, 00pa3yroriye
KOHMYECKOU nmoBepxHocTu. Konyc

51 CeueHune KOHYyca TUIOCKOCTHIO,
NapajuIeIbHOM MJI0CKOCTH OCHOBAHUS

50 VYceuénnblil konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaae 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN LMINHJpPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
MIOCTPOECHUEM CEUEHUH HUIMHAPA, KOHYyCa

57 [IpuknanHele 3a1a4u, CBSI3aHHBIE C
ATUHIPOM

58 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
MATUHIPOM

59 Codepa u map




60

[epeceuenue cepsl 1 mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. Buj u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanwue mapa u cdepsr
TUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomanp chepsl u e
qyacTten

CummMmetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHUEM UX CEUCHH ITIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoit u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
o 00Ms

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalllCHUA U
MHOT'OIrpaHHUKOB

69

3agaum o Teme "Tena ¥ MOBEPXHOCTH
BpamieHus"

70

3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O0béM mumuHIpa. Teopema 06 00béMe
MPSIMOTO LUJIMHAPA

Brruncnenne 06bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

IImowmaau OOKOBOU U IOJIHOK
MOBEPXHOCTU KOHYCa

75

CrepeomeTpuuecKkue 3aa4u, CBI3aHHbBIC C
BBIYHCIICHHEM 00bEMOB IIWIIMHIPA,
KOHYyca

76

77

78

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
TIJTOINAIM TTOBEpXHOCTEN Ten"

OOBEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTprUECKHE 33/1a4H,
CBSI3aHHBIC C BEIYHCICHUEM 00BEMOB
Imapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMH ITOBEPXHOCTEN U 00BEMaMHU
MMOIOOHBIX TEI

79

[Tono6HbIE Tena B MPOCTPAHCTBE.
N3menenne o6wEma mpu moo0uu.
CrepeoMeTpuuecKre 3a7a4u, CBSI3aHHBIE C




BBIUUCIICHHEM 00BEMOB Tel U IUIOMIAIeH
MOBEPXHOCTEH

80

81

82

Kontponbnas padota "[1nomanu
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