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MNOACHUTEJIBHAS 3AIIMCKA

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KypCOB Ha YPOBHE CpEIHETO
o0miero oOpa3oBaHMsl, TaK KaKk 00€CIIEYMBAET BO3MOXKHOCTh M3YUEHHUS TUCLUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABIICHHOCTH W MPEAMETOB TI'yMaHUTApHOTO IMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUIEHHE,  (opMHupyemMoe Tpu  HU3YUYCHHH
00y4aroIMMUCS MOHATUIHBIX OCHOB I'€OMETPHUM, IIPU JOKa3aTeIbCTBE TEOPEM U
IIOCTPOEHUU LIECTIOYKHU JIOTUYECKUX YTBEPKICHHUW IPHU PEIICHUN I€OMETPHUUYECKHUX
3aJa4y, YMCEHME BBIIBMIaTb M OIPOBEPraTb TIMIIOTE3bl HEIOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUH 3aa4 €CTECTBEHHO-HAy4YHOIO IMKJIA, B YaCTHOCTHU
(du3nYecKux 3aaay.

[{enb ocBOeHUs MmporpaMmMbl yueOHOro Kypca «l'eomeTpusi» Ha yriayOn€HHOM
YpPOBHE — pa3BUTHE WHJIUBUIYAJbHBIX CIIOCOOHOCTEH O0OydYaromuxcsi MpH
U3YYEHUU T€OMETPHUH, KaK COCTABIAIOLIEH MpeAMETHOU oOiactu «MaTtemaTuka u
uHpopmatrka»  yepe3  oOeclieueHHEe  BO3MOXKHOCTH  TMPUOOPETEHUS U
UCIIOJIb30BaHUsl 0Oojiee TIayOOKMX TE€OMETPUYECKHMX 3HAHUM U JIEUCTBUIA,
CHelM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JJISl YCHEIIHOTO NPO(PECCHOHATBHOIO
00pa30BaHMUsl, CBA3AHHOIO C HCIIOJIb30BAHUEM MAaTEMaTHKHU.

[IppopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUU Ha YINIyOJIEHHOM YpPOBHE,
PaCIIMPSAIONIMMH U YCUIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBJISIIOTCSA:

paclIMpeHre MPeaCTaBICHUs 0 TEOMETPUM KaK YaCTHU MUPOBOW KYJIBTYpHI U
(dbopMUpOBaHKE OCO3HAHUS B3AUMOCBSI3H FEOMETPUH C OKPYKAIOIIIUM MUPOM;

(¢opMupOBaHHE MPEICTaBICHUS O NPOCTPAHCTBEHHBIX (UIypax Kak o
BAKHEMIIMX MATEMATUYECKUX MOJENSAX, MO3BOJISIOMIMX ONUCHIBATH U H3y4daTh
pa3HbIE SBJIEHUS OKPYKAIOIIETO MUPA, 3HAHUE OHATUHWHOIO arnmapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMEeTpHH;

¢opMupoBaHue  yMEHHMS ~ BJaJ€Th  OCHOBHBIMH  MOHATHSAMH O
IPOCTPAHCTBEHHBIX (PUIrypax M UX OCHOBHBIMU CBOICTBaMH, 3HAHHE TEOPEM,
GbopMyn M yMEHHE UX HPHUMEHITb, YMEHHUS JIOKa3bIBaThb TEOPEMbl U HAXOJUTH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a1ay4;

(dbopMupOBaHHE YMEHUS paclo3HaBaTh HA YEPTEKax, MOJIEISIX U B PEAIbHOM
MHpPE MHOTOTPaHHUKM M Teja BpAIIECHUSA, KOHCTPYMPOBATH I'E€OMETPUYECKUE
MOJENH;

dbopMHpoBaHWE MOHUMAaHUS BO3MOKHOCTH aKCHOMAaTUYECKOIO MOCTPOEHUS
MaTeMaTUYeCKUX TeOopuil, (popMHUpOBaHHE MOHUMAHHS POJIM AKCHOMATHKU NpU
IIPOBEJICHUU PACCYKICHUM;

(dopMupoBaHHE YMEHHUsS BJaJleTh METOAAMH JOKAa3aTEeNbCTB U aJIFOPUTMOB
pELIEHUs, YMEHUSA MX NPUMEHATb, IPOBOAUTH JTOKA3ATEIbHBIE PACCYXIACHUS B
XOJI€ PELLICHHS CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TPEACTaBICHUA O HEOOXOAMMOCTH JIOKa3aTelIbCTB MU



000CHOBaHMHM MAaTEMATUYECKUX YTBEP)KICHUHN U POJIM aKCUOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PaCCYKICHUH;

pa3BUTHE W COBEPIICHCTBOBAHWE WHTEUICKTYAbHBIX H TBOPYECKHUX
CIIOCOOHOCTEW 00y4YaromMXCs, MO3HABATEIBHOM aKTUBHOCTH, MCCIEA0BATEIbCKIX
yYMEHUH, KpUTUIHOCTH MBIIIJICHUS, THTEpECca K U3yUYEeHUIO T€OMETPHH;

dbopmupoBanre (HYHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON TE€OMETPHH:
YMEHHUS pPaCIo3HaBaTh IMPOSIBICHUS TEOMETPUYECKUX TIOHATHNA, OOBEKTOB W
3aKOHOMEPHOCTEHW B pealIbHbIX JKU3HEHHBIX CUTYyalUsAX M MPU HU3YYEHUU APYTHX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEM U  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSI pEeaJbHBIX CHUTyallUuid, HMCCIEIOBAHUSA MOCTPOEHHBIX MO/ENeH,
WHTEPIPETAIUN TTOTYICHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COZICPKATEIBHBIMHA JTUHUSAMHU yueOHOro Kypca «['eomeTpus» B
10-11 xmaccax sBusitotcs:  «lIpsiMple ¥ TJIOCKOCTHM B MPOCTPAHCTBEY,
«MHuororpanaukn», «Tema  BpameHus», «BeKTopel W  KOOpJIMHATHI B
MPOCTPAHCTBEY, «IBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHuEe «yMETh OMNEPUPOBATH
MOHATHUSMI», PEICBAHTHBIMA TE€OMETPHUU Ha YIIIyOJIEHHOM YpPOBHE OOydYeHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEp>KaTEIbHBIM JMHUSM Y4eOHOTo Kypca, a
dbopMHpoBaHHE  JIOTHUYECKMX YMEHHH  pachpelensieTcss He  TOJbKO  TI0
COJIep>KaTeNIbHBIM JIMHUSIM, HO U 110 rogaMm o0yuenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHUs DenepanbHOil padoueit
MPOrpaMMbl, pacrlpeeaEHHbIM IO TojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIUITUAIILHBIM BOIIPOCaM 00yYaromuecs
oOpamaquch HEOJHOKPATHO. OTO TMO3BOJISIET OPraHU30BaTh  OBJAJICHUE
T€OMETPUICCKUMH MOHATHUSIMH U HaBBIKAMH TIOCIICOBATEIIBHO U TTOCTYIIATEIBHO, C
COOJII0JIEHNEM MPUHLMIIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOUATh B OOILYIO
CUCTEMY T'€OMETPHUECKHUX MPEJCTaBICHUN 00yYarONIMXCs, pacIIupsis U yriayOmsis
e€, 00pa3ys MPOYHbIE MHO’KECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHHIO TEOMETPUH Ha YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  yciuoBus i auddepeHuuanuu  00ydeHHs,  MOCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa30BaTEeNbHBIX MPOrpaMM, OOECHeUHUTh YriIyOnEHHOE
U3Y4YEHHUE TEOMETPHUH KaK COCTAaBJISIONIEH yueOHOTo penMeTta «MaTemaTiukay;

MOJTOTOBUTHh OOYYAIOMIUXCA K TPOJOJKEHUIO H3YUYEHUS MATEMAaTUKU C
y4€ToM BbIOOpa Oyayuied mnpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXKITY
o01IUM U Ppo(heCCHOHATBLHBIM 00pPa30BaHUEM.

Ha wusyuenme yuebHOro kypca «l'eomerpusi» Ha yrIyOJIEHHOM YypOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIIO).



COAEPXXAHME OBYYEHUA
10 KIIACC

IIpsimble M IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOEHUHU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3anmHOoe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
[apajuleJIbHble M CKpeIIMBaromuecs mnpsMble. [Ipu3HakM CKpemuBarOmnuXcs
npsamelX. [lapamiensHOCT NPAMBIX U IVIOCKOCTEH B IPOCTPAHCTBE: MapaJlIeIbHbIC
IpsIMBIE B IPOCTPAHCTBE, NAPALIEIBHOCTD TPEX NPAMBIX, IAPATUIEITBHOCTD IPSIMOU
u 1ockoctd. [lapamiensHoe M IEHTPaTbHOE NPOEKTHPOBAHUE, W300paKeHUE
¢uryp. OCHOBHBIE CBOICTBa MapajuIeIbBHOIO NPOEKTHpoBaHud. M300pakeHue
¢uryp B mapajuieIbHOM MPOEKUUHU. YTIIbI C COHAIPAaBICHHBIMU CTOPOHAMM, YTOJI
MEXIy NpsAMBIMU B IIpocTpaHcTBe. [lapaninenbHOCTh IUIOCKOCTEN: MapajljiesibHbIE
IJIOCKOCTH, CBOKWCTBA HapajieIbHbIX IIJIOCKOCTEM. IIpocreiimme
IPOCTPAHCTBEHHbIE (PUIypbl Ha IUIOCKOCTH: TETpadJp, Napajlieienunen,
MMOCTPOEHHUE CEYEHHU.

[lepneHAMKYJIAPHOCTh NPSAMON M IUIOCKOCTHU: NMEPIEHANKYJIIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MNPsSAMBIE MAPAJUICIbHBIE W NEPHEHIUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeOpeMa O IPAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTroronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JIO IIOCKOCTH, PACCTOSHUE
OT M[psAMOM [0  IUIOCKOCTH,  NpoeKuuss  (purypel Ha  IUIOCKOCTb.
[leprieHIUKYJIAPHOCTh  IUIOCKOCTEM:  IIPU3HAK  IEPIECHAMKYJISPHOCTH  ABYX
mIockocTer. TeopeMa o TpEX NeprneHauKyJIspax.

Yriael B MPOCTPAHCTBE: YroJl MEXAY MNPSIMOM MU IUIOCKOCTBIO, JBYTPaHHBIN
YIOJI, JMHEWHBIA YroJl IBYTPAHHOIO yrija. TpEXTpaHHBIA U MHOTOTPaHHBIE YTJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JBYI'PAaHHBIX YIJIOB TPEXIPAHHOrO yrya. TeopeMmbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOIO YIJIA.

MHororpaHHuKH

Buapl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHsHuka. Ilpusma: Nn-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3Mbl, OOKOBasl U IMOJIHAS TTOBEPXHOCTh MPU3MBI.
[Tapaimtenienunen, OpsIMOYTOJIBHBIM — MAapajulelIENUIle] W €ro  CBOWCTBA.
Kparuaiimne mnyTd Ha TOBEPXHOCTHM MHOIOIpaHHMKA. Teopema OJuiepa.
[IpoctpanctBenHnas teopema Iludaropa. Ilupammpa: nN-yrojspHas mnUpaMuna,
npaBWibHas W yceu€éHHas mnupamuabsl. CBoiicTBa pédep U OOKOBBIX TpaHel
IIPaBWJIBHOW mupamuibl. [IpaBuinpHbIE MHOTOTPAHHMKHU: NPAaBUIIbHAA NPU3MA U



npaBWibHAas NUPAMHUAA, NPaBUJbHAS TPEYroJibHas MHpaMUJa W NPABUIbHBIN
TeTpasap, KyO. IlpencraBneHwe O NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOAECKAdIP U UKOCADP.

Bbluncienne 31€MEHTOB MHOTOTPaHHMKOB: pEOpa, JAMAroHaiau, YIJIbl.
[Tnomane OOKOBOM IMOBEPXHOCTM W TOJHOW IOBEPXHOCTH MPSMOM MPU3MBL,
IUIOIIA/lb OCHOBaHMWM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSAMOM MPHU3IMBL
[Inomanes OOKOBOM MMOBEPXHOCTM M IOBEPXHOCTU MPABHIBHOM IMHPAMUJBI,
TeopeMa O IUIONIaAN YCEYEHHONW MUPaMUIBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTHl CUMMETPUM  IIPaBUIIBHBIX
MHOTOIpaHHUKOB. CUMMETpUs B IIPaBUIBHOM MHOIOTPaHHUKE: CHMMETpUS
napajiesienunena, CUMMETPUs MPABUIBHBIX MPU3M, CUMMETPHsS NpPaBUIBHOU
UpaMU/IbI.

BeKTOopbI U KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJICHHBIE M IPOTUBOMOJOXKHO
HaIIpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBUS ¢ BEKTOPAMHU: CIIOKECHHE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
qucyio. CBOMCTBA CII0KEHHS BEKTOpOB. CBOMCTBA YMHOXKEHHUS BEKTOpA Ha YUCIIO.
[TonsiTne xoMIiaHapHble BEKTOpbl. [IprH3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pa3jIOKEHUM BEKTOpAa MO TPEM
HEKOMILJIaHApHBIM ~ BekTopaM. IIpsmoyronpHas cuctema  KOOpAMHAT B
npoctpancTBe. KoopauHaTtel BekTopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpAa H
KOOpJMHAaTaMU TOYEK. YToa Mexay Bekropamu. CKalsIpHOE IPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenus

[TonsiTus: UMIMHApPUYECKasT TOBEPXHOCTh, KOHUYECKAas TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, oOOpasyrone TmoBepxHocTeil. Tenma BpameHus:
UWIMHAP, KOHYC, yCEUYE€HHBIM KOHYyC, c(epa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas TIUIOCKOCTh K cdepe. M3o0pakenue Tten
BpallleHus1 Ha TUIOCKOCTU. Pa3BépTka umiuHiapa u konyca. Cummerpus cdepsl u
nrapa.

O6béM. OcHoBHbIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00BEME
OpsIMOYTOJIBHOTO Mapajuienenunena v ciueAactBus u3z He€. OO0bEM mnpsMod u
HAKJIOHHOM MpU3MBI, IWIMHApPA, TUpaMuIsl U KoHyca. OOBEM mIapa U 1IapoOBOTO
CErMEHTA.

KomOuHanum Tenm BpalieHUss U MHOTOTpaHHUKOB. [lpu3ma, BmucaHHas B
IWIMHIpP, ONWCaHHas oKojo IwauHApa. llepecedenne cdepbl U 1mmIapa ¢
wiockocThio. Kacanue miapa u cdepsl miockoctbio. [loHsATHE MHOrOrpaHHHKa,



OMHMCAHHOTO OKOJIO cdepbl, cdepbl, BIHCAHHOW B MHOTOTPAHHHK WU TEJIO
BpAILICHUS.

[Tnomaas MOBEPXHOCTH IWJIMHJPA, KOHYyCa, IUIOMAab cepbl U e€ JacTei.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAJEH TOBEPXHOCTEH
noaoOHbIX Quryp. [Ipeobpa3zoBanue moaodus, romoTeTusi. Permenue 3amau Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHne ceueHnii MHOTOTPAHHUKOB U TEJ BPAILLICHUS: CEUYCHUS LIMIUHIPA
(mapayyieTbHO MW TMEPICHIMKYJSIPHO OCH), CE€UeHUsl KoHyca (TapasuielibHbIC
OCHOBAHHUIO U TIPOXOASAIINE Yepe3 BEPIINHY), CCUCHUs 11apa, METOJIbI IIOCTPOCHUS
CEUEHMI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUA, METO]I NIEpEeHOca
CEKYIIEH MJIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B mpocTpaHcTtBe. Omepanuu  HajJ BEKTOpaMu. BekTopHoe
YMHOXKE€HUE BEKTOpoB. (CBoOilCTBa BEKTOPHOTO YyMHOXeHUs. IIpsamoyronbHas
cUCTeMa KOOpAWHAT B pocTpancTBe. KoopanuaTel BekTopa. Pasnoxxenue BekTopa
no Oazucy. KoopIHHATHO-BEKTOPHBIA METOJA MPU PEHICHUU TC€OMETPUUECKUX
3ajJ1ad4.

JABU:KEeHUA B IPOCTPAHCTBE

JIBmwxenus: mpoctpancTtBa. OtoOpaxkeHus. JIBWKEHHS M PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWXKEHWH. Buasl JBIKEHUN: NapaUleIbHBIA TEpPEHOoC,
LEHTpaJIbHAs CUMMETPHUS, 3€pKajbHasi CHUMMETPHUS, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus noaodus. [psimas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YUYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATBI

1) rpa:xxaanckoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOIO  WJIEHAa  pPOCCUMCKOrOo  OOmIeCTBa,  MPEACTAaBIECHHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIMOHMPOBAHUSA PA3IUYHBIX CTPYKTYp, SIBICHHIA,
IpoLEeayp TpaXxIaHCKOro oOuiecTBa (BBIOOPHI, OMPOCHI MU APYroe), yMEHHe
B3aMMOJICHCTBOBaTh C COLIMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUUM C HX
(yHKUMSIMH U Ha3HAYECHHEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'PaKTAHCKOW MACHTUYHOCTH, YBAKECHUS K
IIPOLIIOMY M HAaCTOAILIEMY POCCHUICKOM MAaTEMAaTUKH, LIEHHOCTHOE OTHOILIEHUE K
JOCTUKEHUAM POCCUICKUX MAaTEMATHKOB U POCCUICKOW MAaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE JTUX JOCTHKEHHUW B JIPYrMX HayKaX, TEXHOJOTUAX, cdepax
YKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHE JAYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTb
HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKW U JACATEIBbHOCTBIO YYEHOIO, OCO3HAHHE
JMYHOIO BKJIa/1a B IOCTPOECHUE YCTOMUMBOIO Oy 1yIIEro;

4) acTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIHOYAas SCTETUKY MATEMATHYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aJ1ay, PEIICHUN, pacCyKIeHU, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHHE:

cOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYeCKUEe 3HAHHUS B
MHTepecax 310pOBOT0 M 0e30macHOro oopasa *KHU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBBIO (3/I0pOBO€ THUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHITUU U
OTJIbIXa, peryispHas ¢pu3nuecKkas akTUBHOCTb), (DU3UUYECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03OPOBUTEIBHON JEATEIbHOCTBIO;

6) TpyaoBoe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTH TPYJOJIOOUs, HHTEpeC K
paznmuuHbiM  cpepaM  TPO(PECCHOHANBHON  NIEATENbHOCTH,  CBSI3aHHBIM  C
MaTEMaTUKOW M €€ NPWIOKEHUSIMU, YMEHUE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyayuieit mnpodeccud U peanu30BbIBATH COOCTBEHHbBIE JKU3HEHHBIC ILJIAHBI,
TOTOBHOCTh U CIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHHIO W



caM000pa30BaHUI0 HAa TPOTSHKEHWHW BCEM KHU3HMW, TOTOBHOCTh K AKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMAaTUUECKON HAITPaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphl, TOHUMAHHE BIUSHUSA
COLIMAJIbHO-DPKOHOMHUYECKHUX MPOIECCOB HAa COCTOSTHUE MPUPOTHON U COIUATBHOU
Cpebl, 0OCO3HAHUE III00aTbHOI0 XapaKTepa SKOJOTHUYECKUX MPoOsieM, OprUeHTaIUs
HAa TIPUMCHEHHE MAaTEeMAaTWYeCKMX 3HAHWW IS pEIIeHHus 3aaad B o0mactu
OKpYyXarolleld cpepl, IJIAaHUPOBAHHE TIOCTYNKOB M OIIEHKH HX BO3MOXKHBIX
MOCJIEJICTBUMN ISl OKPY>KaroIIei cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKd U  OOIIECTBEHHOW  NPaKTUKW, IOHUMAHHE
MaTEMaTUYECKON HayKd Kak c@epbl YelOBEYECKOW esATEeIbHOCTH, JTaloB €
Pa3BUTHS W 3HAYUMOCTH JJIsi Pa3BUTHUs I[MBUIM3AIMU, OBJAJICHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTYpOM KaK CpPEJCTBOM II03HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIISAITH MPOCKTHYIO W HCCIEAOBATEIbCKYIO JEATECIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE Y4eOHbIE JeHCTBUS

ba3oBble Jornyeckue aAefcTBu:

BBISIBIISAITH U XapPaKTEPU30BaTh CYUIECTBEHHBIC IMPU3HAKM MAaTEMATUYECKUX
OOBEKTOB, TOHSATUM, OTHOIICHUM MEXAy TMOHATUIMH, (POPMYJIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KIACCU(PUKALINH,
OCHOBaHMsI Ji71s1 0000IIEHNUS U CPAaBHEHHUS, KpUTEPUH MPOBOAMMOTO aHAIIN34;

BOCIIpUHUMATh,  (QOpMyJUpOBaTH U  MPeoOpa3oBbIBaTh  CYXKJCHMUS:
YTBEPJUTEIbHBIE U OTPUIIATEIIbHBIC, €IUHUYHbBIC, YACTHBIE U O0II1e, YCIOBHBIE,

BBISIBIIAITH MATEMATUUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOICHUAX W YTBEPKICHUSX, MpearaTh KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

JleNlaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHU M0 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEJIbCTBA MATEMATUYECKUX YTBEPKICHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAaUBATh apTyMEHTAIUIO, IPUBOJAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY KJICHUS U BHIBOJIBI;

BBIOMpATh crnocod pemeHuss y4eOHOM 3amayu  (CpaBHUBATh HECKOJBKO
BApDUAHTOB  PEIICHUS, BbHIOMpaTh HauOoyiee  MOAXOAAINMH € y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUM HMHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BONPOCHI,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
yCTaHaBIMBAaTh MCKOMOE M JaHHOe, (OpMHPOBATH THIOTE3Y, apryMEHTHPOBATh
CBOIO MO3ULINI0, MHEHHUE;

IPOBOJIUTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTuyeckoro oObeKTa, SBJIEHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SIBJICHUSIMH, ITPOLIECCaMHU;

CaMOCTOSITENIBHO (pOpMyIMpOBaTh OOOOIIEHHS W BBIBOABI IO pe3yJbTaTam
OPOBEAEHHOIO  HAOJIIOJIEHUS, UCCIEOBAHMs, OLEHUBaThb JOCTOBEPHOCTH
IIOJIyYEHHBIX pe3yJIbTaTOB, BBIBOJOB U 0000IIEHUI];

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

Pa6oTa ¢ nndpopmanmeii:

BBISIBJIAITh JE€PUIUTHI UH(YOPMALMY, JaHHBIX, HEOOXOIMMBIX JJIsl OTBETa Ha
BOTIPOC U IS PEIICHUS 3a]a4u;

BbIOMpaTh MH()OPMALINIO U3 UCTOYHUKOB PA3UYHBIX THUIIOB, aHATM3UPOBATH,
CHUCTEMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATH HWH(DOPMALMIO Pa3TUYHBIX BHUAOB U
(dbopM npeacTaBICHNUS;

CTPYKTYypUpOBaTh MH(OPMALMIO, MPEICTaBIsATh €€ B pa3iuuHbIX (opmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OIICHHBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

Oo0wmenne:

BOCIPUHUMATh U (YOPMYJIUPOBATh CYXkIECHUS B COOTBETCTBUU C YCIOBUSIMU U
HensiMU  OOLIEHMSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh IOSICHEHMS IO XOJy PEUICHUs 3a1ayH,
KOMMEHTUPOBATH MOJTYYEHHBINA PE3YJIbTAT;

B XOJIe OOCYXXJIEHHUs 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBbl,
npo0sieMbl, peuiaeMoM 3aJayd, BbICKa3bIBaTh WJCH, HAlleJICHHbIE HA TIOMCK
peleHus, COIOCTABIATh CBOM CYXIECHUS C CYXACHUAMH JPYTHX YYaCTHUKOB
nuanora, oOHapy’>KUBaTh Pa3iMuMe U CXOACTBO MO3MUIMH, B KOPPEKTHOH (dopme
(bopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4H, JKCIIEPUMEHTA, UCCIIEI0BAHMS,
IpOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUICHUS C Y4€TOM 3ajad
NPE3eHTALUN U OCOOEHHOCTEN ayIMTOPHUH.

PeryasitTuBHbIe YHUBepCAJbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTaBJIAITh IJIaH, aJITOPUTM PELICHHs 3a/1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
y4E€TOM MMEIOILIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEHIEHUI C Y4ETOM HOBOM MH(OpMaLUU.

CaMOKOHTPO/Ib, SMOLIMOHAIbHBIN HHTE/JIEKT:

BJAJ€Th  HABbIKAMU  IIO3HABATEIBHOM  pe(iIeKCMHM Kak  OCO3HAHMS
COBEPILIAEMBIX JI€UCTBHI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJIETh
croco0aMu CamMOIIPOBEPKH, CAMOKOHTPOJIA IpolLiecca W Ppe3yJibTaTa pEeleHUs
MaTeMaTHYECKOH 3a1auu;

OpEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEUICHUM 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBLCTB, JAHHBIX,
HalJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEN;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa UEIHN U YCIOBUAM, OOBSCHATH IPUUNHBI
JOCTUKEHMSI WJIM HEJAOCTHXKEHUS PE3yJIbTaTOB JAEATEIbHOCTH, HAXOAUTh OIINOKY,
JlaBaTh OLEHKY NMPUOOPETEHHOMY OMBITY.

CoBMecTHAs 1eATENbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHJIHON M WHIWMBHIYaTbHOU
paboThl MpW pelIeHWH Y4YeOHbIX 3a/ay, M[PUHUMATh LEJIb COBMECTHOU
NeSITENIbHOCTH, TUIAaHUPOBATh OpPraHU3al[Ml0 COBMECTHOM paboThl, pacrpenessTh
BUJIbI pabOT, JIOTOBAapUBATHCS, OOCYXKIAaTh TMPOLIECC W pe3yjabTaT padoTHI,
000011aTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax paboTsl (00CYXJeHUsS, OOMEH MHEHHIA,
«MO3rOBbIE IUTYPMBl» W HHBIE), BBINOJHATH CBOK 4YacTb pPadOTHl U
KOOPJIMHUPOBAaTh CBOM JACUCTBUSA C JPYIMMHU YJI€HAaMU KOMaHJbl, OLEHUBATH
KayecTBO CBOEro BKJaJa B OOUIMI MPOIYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy 10 kinacca oOydaromuiicsi Hay4YuTcst:

e CBOOOJIHO OMEpPUPOBATh OCHOBHBIMU TIOHATHSMHU CTEPEOMETPUH TIpU
pEIIeHNH 3a/1a4 ¥ TPOBEICHUHA MaTEeMAaTUUECKUX PACCYKICHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUHM M CJICACTBUS M3 HUX IMPU PEIICHUN
TCOMETPUYECKUX 3a]1aY,

e KJIACCH(PUIIUPOBATH B3aMMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U TJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHITHUSMHU, CBS3aHHBIMH C VyIJIaMH B
MPOCTPAHCTBE: MEXIy MPSAMBIMH B IPOCTPAHCTBE, MEXKIY MPAMON U
TUTOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUIbI MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuaa, MPSMOYTOJIbHBIN TTapalJIeNIeHIe 1, Ky0);

e KjaccuuIUpoBaTH  MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA s
KJ1accuuKanuy;

e CBOOOJHO OMNEPUPOBATH TOHSTHUSIMH, CBS3aHHBIMH C  CEUCHUEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

e BBIMNOJIHITH napajiesbHOE, LHEHTPaIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHUE (UTYp HA TJIOCKOCTb, BBIMOJIHATH M300paXkeHus Guryp
HAa MJIOCKOCTH;

e CTPOUTH CEYEHHUS MHOTOTPAHHUKOB PAa3JIMYHBIMM METOAAMH, BBITIOIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMAAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpuU3Ma,
nupamMmua), FTEOMETPUUYECKUX Tell C IPUMEHEHHEM (OpMYIT,

e CBOOOJIHO ONEPUPOBAThH MOHATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh MU TUIOCKOCTh CHUMMETPHUU
duryps;

e CBOOOJHO ONEPUPOBATH MOHSATUSMU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAUHATaM B IPOCTPAHCTBE;

e BBINOJIHSTH ACHUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJayd Ha JOKAa3aTeJIbCTBO MATEMATHYECKMX OTHOUIEHUH U
HaXO0XXJICHUE TE€OMETPUYECKUX BEJIMYHUH, MPUMEHSS W3BECTHBIE METObI
IpU PEIICHUH MATEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHSATH MPOCTEUINIME MPOTPAMMHBIE CpPEICTBA M  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEUICHUU CTEPEOMETPUUYECKUX 3a/aY;

e WU3BJCKATh, MPeoOpPa30BbIBATh U MHTEPIPETHPOBATH HMHPOPMAIIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, TNPECTABICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHSATH TIOJYUYCHHbIC 3HAHUS Ha TMPaKTUKE: CpPaBHUBATh U
aHAJM3UPOBATh PEATbHBIC CUTYallMU, TPUMEHSITh W3YUEHHbIC MOHATHUS B
mpolecce  TMOUCKAa  PEHICHWS  MaTeMaTH4ecKu  CHOpMYIUPOBAHHOU
poOIeMBbI, MOJIEITUPOBATh pEATbHBIC CUTYyaIlM Ha S3BIKE TEOMETPHH,
UCCJIEeIOBATh MOCTPOEHHBIE MOJENINU C MCHOJIb30BAHHUEM T€OMETPUUYECKHUX
MOHSATUM W TeopeM, arrapara aiareOphl, periaTh MPaKTUYECKHE 3ajayd,
CBSI3aHHBIE C HAXOKICHUEM F€OMETPUUECKUX BEJINYUH;

e WMETh MPEJCTaBICHUS 00 OCHOBHBIX dTalax pPa3BUTHA TEOMETPUU Kak
COCTaBHOM yacTu (yHJIaMEHTA PAa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oOyJaromuiicss Hay4YuTcs:



CBOOOZHO OIEpPUPOBATh MOHATHSIMH, CBS3aHHBIMH C LWJIMHIPUYECKOM,
KOHMYECKOH U CEpUYECKON TMOBEPXHOCTSIMH, OOBSACHATH CHOCOOBI
MOy YECHHUS;

OTIepUPOBAThH MOHATUIMHU, CBSI3aHHBIMH C TE€JIAMH BpAIICHUS: [IHUJIUHIPOM,
KOHYCOM, c(hepoil U mapom;

pacro3HaBaTh Tena BpalleHus (UWIMHIAp, KOHYC, cdepa H IIap) U
OOBSCHATH CIIOCOOBI MOYYEHHUS TEJ BPAIICHHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE CHEPhl U TUIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAILICHUS,
00BEMBI U TUIOMIAM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJl BpAILCHUS,
F€OMETPUYECKUX TeJl C TPUMEHEHUEM (POPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOWHALUSIMH Tell
BpalleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAHHMK, BIUCAHHBIN B cdepy u
OTHCaHHBIA OKOJO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAICHMUS;

BBIYKCIIATh COOTHOIIEHUS MEXKIY IJIOMAIIMU MOBEPXHOCTEW U 00BEMaMuU
ITOTIO0OHBIX TE;

n300pakaTh M3y4aemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIC) ILIOCKHE
YepTEkKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJA CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TEJl BPAILICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, NpPEICTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH ONIE€PALIK HaJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
peraTh reOMETPUUECKHUE 3a/1a4d Ha BBIYUCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSIHUM OT TOYKHM JO IUIOCKOCTH, B
LE€JI0M, HA TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TMOHSTHUSIMHU, CBSI3aHHBIMU C JBHUXKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUM;

BBITIOJIHATh HM300paKEHUST MHOTOTPAHHUKOB U TN BpAIICHUS TpHU
MapajuIeIbHOM ~ IIEPEHOCE, LEHTPAIIbHOM CHUMMETPHUM, 3€pPKaJIbHOU
CUMMETPHH, MPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHusl MOA00US;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJ BPAILECHUSA: CEUCHMS LUIMHIPA
(mapaJyieaIbHO U NEPHEHANKYISIPHO OCH), CEUEHUsI KOHYyca (mapajuielibHbIe
OCHOBAHMIO U MPOXOALINE YePE3 BEPLINHY ), CEUCHHMSI 111apa;
UCII0JIB30BaTh METOJbl TIOCTPOECHMSI CEYEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIEH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUYECKHUE YTBEPKICHHUS;

NPUMEHATh T€OMETpHUecKUe (PAKTBl Ui PEIHICHUS CTEPEOMETPUUECKUX
3a/1a4, NPEANOJIaraloluX HECKOJbKO IIAaroB pEIICHHs, €CIU YCIIOBHS
PUMEHEHUS 33JIaHbl B SIBHOM U HESIBHOU (opMme;

pemarh 3aJadyd Ha JO0Ka3aTelbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUN U
HAXO0XKJIEHUE T€OMETPUUECKUX BEJINYUH;

IPUMEHSTH MPOrPaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI [IPU PEUIEHUN CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHSATh  TIOJIyYEHHbIE  3HAHUS  HA  MPAKTHUKE:  CpPaBHUBATb,
aHAJM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIMH, IPUMEHSATh U3yUYCHHbIC
NOHATHUS, TEOPEMBbI, CBOMCTBAa B IpolLEcce TOHCKAa  pelIeHUus
MaTeMaTuyecku  CHOPMYJIUMPOBAHHOM  MOpPOOJIEMBbl,  MOJEIMPOBATH
pealbHbIE CHUTYyallMM Ha SI3bIKE T'€OMETPHUM, UCCIENOBATH MOCTPOCHHBIE
MOJENN C UCIIOJb30BAHUEM TE€OMETPUYECKUX TMOHATHH U TEOpEM,
annapara anreOppl, pemarb MNpPaKTUYECKUE 3aJadyM, CBS3aHHBIE C
HAXO0KJIEHUEM T€OMETPUUECKUX BEIHYNH;

UMETh MPEACTABICHHUS 00 OCHOBHBIX ATamax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM yacTu (yHAaAMEHTA Pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoabusie  Ipakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnionoxeHue npsMbIX B 5 1
MIPOCTPAHCTBE
3 [TapannensHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprnieHIUKYISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MMPOCTPAHCTBE
VYTIIBI ¥ paccTOSHUS 16
MHororpanHuKu 7
BexTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000IIICHHE U CHCTEMAaTH3aIlH 5 ”
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB  TeM Korrponsreie  Tpaktiseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypes!
1 AHaUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606HI€HI:I€ " 15 1
CUCTeMAaTH3aIHsI 3HAHHUH
OOBEM MHOTOrpaHHUKA 17
4 Tena BpamieHus 24
5 [Tnomanu moBepXHOCTH U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIHsI 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KouTpoabHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHBbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUS Ha
PHCYHKE INIOCKOCTH, IapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsTHS cTepeoMeTpHH: TOUKa, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUsI HA PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX NPAMBIX
(OTpe3KOoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKaroUecs MIOCKOCTH,
MepeceKaroImecs mpsmas ¥ MiIoCKOCTh;
MOJIyIPOCTPAHCTBO

[onsaTHS: IEepeceKaromuecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ MIoCKOCTh;
MOJTYTIPOCTPAHCTBO

MHororpaHHiKu, U300paKeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHiKH, U300paKeHHUE
MIPOCTEHIINX IPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE




CICACTBUA U3 HUX

10

11

12

AXCHOMEI CTCPCOMCTPHUHU U IICPBBIC
CICACTBUA U3 HUX

AXCHOMEI CTCPCOMCTPHUHU U IICPBBIC
CICACTBHA U3 HUX. Crioco05b1 3aJaHusA
IIpsAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBC.
O0o03HaueHus MNpsAMBIX U IIOCKOCTEH

N300paxkeHre CeueHUi MUpaMuIbl, KyOa U
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHue nepeceueHus
MOJIyYEHHBIX TIOCKOCTeH. PackpaiiBanue
MOCTPOEHHBIX CEYCHHU I Pa3HbIMHU IIBETAMU

N300pakeHne ceueHuil mupaMuspl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHue nepeceyeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [IBETAMH

N300pakeHne ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOSAT Yepe3 X
pEbpa. N3o0paskeHue nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CEYCHUIT Pa3HBIMHU IIBETAMU

13

14

N300pakeHne ceueHuil nmupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOSAT Yepe3 X
pebpa. N3o0paskeHue nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMHU LIBETAMU

Meton cienoB uisl IOCTPOEHUS CEUEHU I




15

Meroa cnesoB AJisi MOCTPOSHUS CEUEHUH.
CaolicTBa nepeceyeHruil MPSIMbIX U
IIJIOCKOCTEN

16

Mertoz cie1oB Uit HOCTPOCHUS CEUEHUH.
CaolicTBa niepece4eHni MpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

[TocTpoeHwue ceuenuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTen(efI U 3aIIMCh 111aroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMUCH 1IaroB
MMOCTPOEHUS

ITocTpoenue ceuenuii B nupamuse, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHU U 3aIIUCh L1aroB
IIOCTPOEHUS

ITocTpoenue ceuenuii B nupamuye, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB
IIOCTPOCHHUS

21

IToBrOopenue mianumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B CEUEHUSIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazButus
MJITAHUMETPUH U CTEPEOMETPUH




23

Kontposnbnas padota "AKcuoMbl
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsMbIx B
npocTpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haky CKkpelmmuBaromuxcs
npsaMbIX. [lapamiensHbie IpsiMbIe B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajieIbHON
JAHHOM NPAMOU, IIPOXOASIIEH YEPe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsAMoi. Jlemma o nepeceyeHnu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapamnenbHOCTh TpeX NpsMBbIX. Teopema o
TpEX MapajuleNbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS IPSMBIX

27

28

[TapannenpHOE NPOEKTUPOBAHUE.
OcHoBHbIE CBOWCTBA NAPAJIIEIHLHOTO
npoektupoBanus. 300pakeHne pa3HbIX
¢buryp B napauienbHON IPOEKLINUN
[MenTpanbHas nmpoeKkuus. YToiui ¢

COHAIPABJIICHHBIMUA CTOPOHAMH. YTOJI
MEXIy MPSIMBIMU

29

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM TIPAMBIX B IIPOCTPAHCTBE

30

[TonsATHA: mapamIeTbHOCTh MPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.




CaolicTBa napamienbHOCTU IPSIMOH U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIIEHNUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
[apaJuIeIbHOCTHIO MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceueHus, MPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapajyIEbHOIO IPYTroi npsimMoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TIPUMCHEHUE
IUTSL TIOCTPOCHHUS CEUCHHH Ky0a 1
napauienenumnena. CBoncTa
napajuieJienumne1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
mapajiliCJIbHOCTH IBYX IUIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HEe TPUHAAIEKAITYIO TaHHOU
IIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CBolicTBa napayuieNIbHbIX TUIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX IEPECEUECHUS
IIpU NIEPECEUEHUH [IBYX I1apaUICIbHbBIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHBIX NPSMBIX,
3aKJIFOYEHHBIX MEXAY I1apalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
ABYMS TapaJlJICIIbHBIMUA TNIOCKOCTAMHA




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuleJIenune1a

41

Brrurcnenue UTMH OTPE3KOB B KyOe U
MIPSAMOYTOJIBHOM ITapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYIISIPHOCTH IPSMOHN U
IJIOCKOCTH

43

44

45

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipru3nak
MEPIEHIUKYISIPHOCTH MIPSIMOH U
IJIOCKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEePIEHIUKYISIPHON K IITIOCKOCTH

[1110CKOCTH ¥ NEPIIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

46

[1nockocTH U IepHeHINKYISIPHbIE UM
MpsIMbIe B MHOTOTPAaHHHUKAX

47

48

[lepnieniuKysip ¥ HAKJIOHHAS.
[TocTpoenue neprneHuKyspa U3 TOUYKU Ha
MIPSIMYIO

[lepnieHqUKymsAp U HAKIIOHHAS.




ITocTpoeHue nepneHuKyspa U3 TOYKH Ha
IPSIMYIO

49

50

TeopeMa 0 TpEX NEpPHEHAUKYISIPAX
(mpsimast u oOpaTHast)
Teopema o TpEx meprneHANKYIApax
(npsimast m oOpaTHas)

o1

Yron Mexay CKpeuuBaroIUMHUCs
MPSIMBIMU

52

53

[Touck neprneHMKyIApHBIX IPSIMBIX C
IIOMOILBIO IIEPIEHAUKYIIIPHBIX
IJIOCKOCTEN

OpTOFOHaJ'IBHOG IMPOCKTUPOBAHUC

54

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO
OPTOrOHAJILHOW MPOEKINU

55

56

57

[Toctpoenue ceuenunii kyba, MpU3MBlI,
MIPaBUJIBHON MUPAMUJIBI C TOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETPUI B MHOTOTPaHHHMKAX

[Ipu3HaK nepneHMKyISIPHOCTH MPSIMON U
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPUH

58

[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
paccTosHUM OT TOYKU JI0 IIIOCKOCTH

59

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH JO MIIOCKOCTH

60

CriocoObl OIyCTHTD MEPIICHAUKYIISIPBI:




CUMMETPHUSI, CABUT TOUYKHU IO
napasieIbHON MPAMON

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontponbnas padota "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcTse"

HOBTOpeHI/IeZ YIroJj MCXKAY IpAMbBIMU Ha
IIJIOCKOCTH, TPUT'OHOMCETPHS B
MMPOU3BOJIBHOM TPECYTOJIBHUKE, TECOPpEMA
KOCHHYCOB

64

[ToBTOpEHME: YTOI MEKITY
CKPEILIHMBAIOIIUMUCS NPSIMBIMU B
MIPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrIJjla MEeXIy NMPSIMBIMUA B MHOT'OTPaHHUKAX
JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOTO yIia

[lepnennukynspHble mockoctu. CBoiicTBa

B3aMMHO IEPIICHANUKYIISIPHBIX IIOCKOCTEHN

68

[Tpu3Hak nepnesauKyIsIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
[IepeceyeHus JIByX INIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEN TNIOCKOCTH

69

70

[IpsiMOyTONBHBIN Mapasuienenume; Kyo;
U3MEpEeHUsl, CBOMCTBA MPSIMOYTOJILHOTO
napajuiefenuneaa

Teopema 0 nuaroHany NpsIMOYTOIbLHOTO




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

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

HOBTOpeHI/IeZ CKpCIIUBAOIIHUECA ITPSAMBIC,
mapalyiCJIbHBIC INIOCKOCTU B CTAHIAPTHBIX
MHOI'OI'paHHHUKax

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKpCHIMBAOIHNXCA MTPAMBIX, PACCTOSIHUC
MCKAY CKPCIINBAOIIUMUCS IPSAMBIMU B
IMPOCTBIX CUTYyAIUAX

74

Paccrosame oT TOUKH J0 IIIIOCKOCTH,
pacCTosAHUEC OT HpHMOﬁ J0 IIITOCKOCTH

75

76

77

Brruucnenue pacctosHuA MEXIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYJIIPHOMN TUIOCKOCTH

TpEXrpaHHbIl yTroi, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yIJIa

DNeMeHTHI CPepUIeCKO TeOMETPHH:
reoIe3NYECKUE JIMHUU Ha 3eMIIE

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

Cucremaru3zanus 3HaHuM "MHOTOrpaHHUK
1 €ro 3JIeMEHTHI"

80

[upamupa. Buasl nupamua. [lpasunsHas
nupamMuaa




[Ipusma. IIpssmast u HaAKJIOHHAS IPU3MBIL.

81 1
[TpaBusbHAs mpU3Ma

82 [IpssMo#t napaienenunesn, 1
MPSIMOYTOJIBHBIN TapaslIeenuIie]], Kyo

83 Brimykisie MHOTOTpaHHUKH. Teopema 1
Ditnepa
Brimykiiple MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U TOJTYIIPaBUIIbHBIC 1
MHOTOTPaHHUKHU

85 Konrponsnas pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenumena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIIKALUX B OJTHOU 1
MJI0CKOCTH

92 CkayisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1

96 [Ipocreiimue 3aauu ¢ BEKTOpaMu 1

97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

98 O06o00mIeHne 1 cucTeMaTu3amys 3HaHuH 1




99 O06001IeHre U CHCTeMAaTU3alns 3HAHUN 1
100 HroroBas koHTpobHAs paboTa 1
101 HroroBast kKoHTpoOIJIbHAsE paboTa 1
102 O0o01IeHre U CHCTeMaTH3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
Hdara uudposbie
Nen/m = Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3y4eHusi oOpaszoBaTe/bHbIEC
padoThI padoTsbI
pecypcsl
1 [ToBTOpenue Tembl "KoopanHaTel BEKTOpa 1
Ha MJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTOpenue temsl "CxkasspHoe 1
IIPOU3BE/ICHNE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Bhruncinenue yria 1
MEXJly BEKTOpaMu B IpOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
IIPOXOJALIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
yYpaBHEHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3KaxX
7 BexTopHoe npousBeneHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
IIPOrPaMMHUPOBAHHE
10 AHanUTHUYECKHE METO/IbI pacuéTa yria 1
MEXy IpSIMbIMU B MHOI'OTPaHHHUKaX
11 AHaJIIUTUYECKHE METOBI pacuéra yria 1
MEX/y TJIOCKOCTSIMH B MHOTOI'paHHUKAX
12 dopMya pacCTOSHUSA OT TOYKH 10 1




IIJIOCKOCTH B KOOpAWHATAX

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

13
IJIOCKOCTH B KyOe

14 HaxoxaeHnue paccTosiHUI OT TOYKH 0
IJIOCKOCTH B MPaBUJILHON MTUPAMUIE

15 KonrponbHas pabora "Ananutuueckas
reomeTpus”

16 CeueHnsi MHOTOTPaHHUKOB: CTaHJAapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbBIE

18 TUTOCKOCTH, TTEPECEUCHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannensHbie MPsMbIE U TUIOCKOCTH:
napajuleIbHbIe CEYEHUS

20 [TapannensHbie MPSMBbIC U TUIOCKOCTH:
pacy€T OTHOLIEHU
[TapannenbHble MpsMbIE U TUIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIMBAIOIIUMHUCS
MPSIMBIMU
[leprieHIUKYISIpHBIE TIPSMBIC U

99 IJIOCKOCTH: CTaHJAapTHBIE Maphbl
MEPIEeHIUKYISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUH MHOTOI'PaHHUKOB
[leprieH UKy IsIpHBIE TIPSIMBIC U

23 MIJIOCKOCTH: TEOpEMaA O TPeX
MepIeHIUKYIsIpax

24 [leprieHIUKYISIpHBIE TIPSMBIC U




IIJIOCKOCTH . BBIYUCJIICHUSA OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI JIJIs
Iomaaen, CooopakxeHust moa00us

[ToBTOpCHME: MUTOMAIM
MHOTOYTOJIbHUKOB, (hOPMYJIbI JIJIS
Iomaaen, COoOpakxeHHs MO00MS
[ToBTOpEeHMe: mIomaau
MHOTOYTOJILHUKOB, (DOPMYIIBI TSt
IO IeH, COOOPaKEHHSI TIOI00MS

28

[lmomaau ceyeHrii MHOTOrPaHHUKOB:
TUIOIAIM TTIOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKeHUsI MOA00MS

29

[lmomaau ceyeHrii MHOTOrPaHHUKOB:
TIJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEeHUS MOI00US

30

31

Konrtponsnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOIBHOTO
napaJuiesenuresa

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaaApaType
Ky0a; 0 TPUCEKIINH yTiia

33

34

CrepeoMeTpHUeCcKHe 3a]auu, CBSI3aHHBIC C
00BEMOM TIPSMOYTOJIHHOTO
napaiesienumnea

HpI/IKHaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napaenenumnena

35 O0BEM NpsAMOi TPU3MBI

36 CrepeoMeTpuyecKre 3aJauu, CBI3aHHbIE C
BBIUUCIIEHUEM 00BEMOB IPSAMOM MPU3MBI

37 IIpuknanHble 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSIMOH TPU3MBI
Brruncnenue 06EMOB Tell C TOMOIIBIO

38 omnpeaenéaHoro uaTerpana. O0bpém
HAaKJIOHHOM IPU3MBbI
Brruucnenue 06EMOB Tell C TOMOIIBIO

39 ornpenenéHHoro uHrerpana. O0bEM
MUPaMUIbI

40 ®opmyna 00béMa nupamuabl. OTHOIIEHKE
00BbEMOB MUPaMUJ C OOLIUM YTIIOM

41 ®opmyna 00béMa nupamuabl. OTHOIIEHKE
00BEMOB NUpaMU ¢ OOLTUM YIJIOM

42 CrepeoMeTpHUEeCKUE 3a7ja4l, CBSI3aHHBIE C
00bEMaMU HAKJIOHHOW MPU3MBbI

43 CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C
00BEMaMH THUPAMUJIBI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
HIPU3MBI

45 [Tpuxnanueie 3ana4n mo Teme "OOBEMBI
Ten", CB3aHHBIE ¢ 00BEMOM MTUPAMHUIBI

16 [Tpumenenue o0bEMOB. Brruncinenue

pacCTodHuA N0 IMIIOCKOCTU




KonTponbras padbota "O0béM

47 MHOTOTrpaHHUKa"
Hunuuapuyeckasi HOBEPXHOCTb,

48 o0pa3yromIne MUIHHIPHIECKON
MMOBEPXHOCTHU

49 Humaap. [psimoit KpyroBou UIUHID.
[Tnomanp MOBEPXHOCTH UIMHIPA

50 Konunyeckast moBepXHOCTh, 00pazyrome
KOHMUYecKoU noBepxHoctu. Konyc

51 CeueHue KOHyca MIOCKOCTHIO,
MapajuIeIbHOM MJIOCKOCTH OCHOBAHUS

50 Yceuénnslit konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH H
MOJIHOW MMOBEPXHOCTU KOHYyCa

54 [Tmomaas 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
ITOCTPOCHHUEM CEUYEHUN UWINHJpPA, KOHYyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEYEHUHN HUIUHAPA, KOHYCa

57 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
LUMIMHIIPOM

58 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
MATUHIAPOM

59 Cdepa u map




60

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

61

[epecedenue chepsl U mapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomanp chepsl u e
qacTten

Cummerpus chepsl 1 mapa

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MTOCTPOCHHUEM UX CEYEHHI MIO0CKOCTHIO

65

CrepeomeTpHuueckue 3a1a4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHM IJIOCKOCTHIO

66

67

[IpuknanHeie 3a1a4u, CBI3aHHBIE CO
cdepoit u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYUCIICHUS B OKPY’KHOCTHU, CTAHAAPTHBIC
noaoous

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUSA U
MHOT'OT'paHHUKOB

69

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpateHus"

70

3anauu o teme "Tena u MOBEPXHOCTH
BpaiieHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"
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