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HOACHUTEJBHAASA 3AIIMCKA

['eomeTpus sBisieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oOmiero oopa3zoBaHus, TaK Kak 00eCIeYnBaeT BO3MOKHOCTh U3YUEHUS TUCLHUIIINH



€CTECTBEHHO-HAYUYHOW HAIMPaBICHHOCTH M MPEIMETOB T'YMaHHTApPHOTO IIUKJIA.
[lockonbKy ~ JIOTMYECKOE  MBIIUICHHE,  (OpMUPYEMOE  MOpU  U3YUYEHUHU
O0Oy4YaroIMUMUCS MOHATUIHBIX OCHOB I€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUU IIEMOYKHU JIOTUYECKUX YTBEPKICHUI MPU PEIICHUU TeOMETPUUYECKUX
3a/Jla4, YMEHHE BBIIBUTaTh W ONPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIIOJB3YIOTCS MPHU PEIICHUU 3a/1ad €CTECTBEHHO-HAY4YHOTO I[UMKJIA, B YACTHOCTHU
(dbuznyeckux 3aaad.

Llenp ocBOeHUs mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriryOJI€HHOM
YPOBHE — pa3BUTHE WHAUBUIYATbHBIX CIIOCOOHOCTEH OOyYarIIUXCS MOpH
M3YUYECHHH TE€OMETPUH, KaK COCTAaBISIONIEH mpeaMeTHoN obnactu «MaTtematuka u
nHpOpMaTHKa»  4Yepe3  OOECleueHHe  BO3MOXKXHOCTH  TNPUOOpPETEHHS |
UCIOJB30BaHusA Oojee TIIyOOKMX TE€OMETPUYECKHX 3HAaHUM U JAeHCTBU,
CrelU(PUYHBIX TEOMETPUHU, U HEOOXOAUMBIX ISl YCHEITHOTO TPO(ECCHOHATHEHOTO
00pa3oBaHus, CBI3aHHOTO C UCIIOIb30BaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3a7ayaMyd Kypca TE€OMETpPUU Ha YTIyOJIEHHOM YPOBHE,
PACHIMPSIONINMU U YCUIUBAOIIMMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

pacuIMpeHue MnpeiCTaBiIeHUus: 0 TEOMETPUU KaK 4acTH MUPOBOM KYJIBTYPhI U
(dhopMupOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY>KAIOIITUM MUPOM;

dbopMupoBaHUE TPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEHIINX MaTEeMaTUYECKUX MOJIENAX, MO3BOJAIONIUX ONHUCHIBATh U U3Yy4yaThb
pa3HbI€ SABICHUS OKPYKAIOLIET0 MUPA, 3HAHUE MOHATHITHOTO amnmapara mo pa3aeiy
«CrepeomMeTrpus» yueOHOT0 Kypca T€OMETpUH;

dbopMupoBaHUE€  YMEHHUSI  BIIAJIETh OCHOBHBIMU  TOHATHUSIMU 0
MPOCTPAHCTBEHHBIX (PUTYypax M WX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyll U yMEHUE UX TPUMEHSTh, YMEHHUS JI0Ka3bIBaTh TEOPEMbl U HAXOJIUTH
HECTaHIAPTHBIE CIIOCOOBI pELICHUs 3a]1a4;

(dbopMupoBaHUE YMEHHUS pACIO3HABATH HA YEPTEXKAX, MOJIETSAX U B peaIbHOM
MHUpE MHOTOTPaHHUKU M TeNla BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUECKHUE
MOJIENH;

dbopMupOoBaHUE MMOHMMAaHUS BO3MOXHOCTH aKCHOMATHYECKOTO0 MOCTPOEHUS
MaTeMaTUYECKUX TEOpUid, (OpMHUPOBAHUE MMOHMMAHUSA POJIU AKCMOMATUKHU MpHU
MPOBEECHUN PACCYKICHUM;

dbopMupoBaHUE YMEHHS BIAJE€Th METOJIaMH JIOKAa3aTeJIbCTB U aJrOPUTMOB
pelieHus, yMEHUs UX NPUMEHSITh, MPOBOJUTH J10KA3aTENIbHbIE PACCYXKJICHHS B
X0JI€ PELICHUs] CTEPEOMETPUUECKUX 3a/1a4 U 3a]1a4 C MPAKTUUECKUM COJIEPKAHUEM,
dbopMupoBaHUe TPEACTAaBICHHUS O HEOOXOJAMMOCTH  JIOKA3aTeNbCTB  IpHU
000CHOBAaHUYU MAaTEeMaTUYECKUX YTBEPKJICHHUIN U POJIM AKCUOMATUKU B IPOBEACHUU
JEAYKTUBHBIX PACCYXKIACHUN;



pa3BUTHE H COBEPIICHCTBOBAHME MHTEIUIEKTYaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEN 00yUaronMXcs, MO3HABATEIbHOM aKTUBHOCTHU, MCCIIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBaHue (PYyHKIIMOHAIBHOM TPAMOTHOCTH, PEIEBAHTHOU T€OMETPHUU:
YMEHHSI PaClO3HABaTh TMPOSBICHUS TE€OMETPUUYECKUX TMOHITUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEalbHBIX KU3HEHHBIX CUTYAIUSX U MPU U3YUYCHUHU APYTHUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUsl pEaTbHBIX CUTyallUM, HCCIEIOBAHHUS TMOCTPOCHHBIX MOJIEIEH,
MHTEPIPETALNH MOTyYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COJIEpKATEILHBIMU JUHUAMHU yuyeOHOro kKypca «l'eomeTpus» B
10-11 «xmaccax sBmsaworcs: «lIpsMble W MIOCKOCTH B MPOCTPAHCTBE,
«MHororpannukn», «Tena BpameHus», «BekTopsl UM  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T€OMETPUHM HA YIUIYOJIEHHOM YypOBHE OOy4eHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJEPKATENbHBIM JIMHHUSAM Y4EOHOro Kypca, a
dbopMupoBaHUE JIOTUUECKUX YMEHUM  pacmpejensieTcss He  TOJbKO IO
COJIepKaTeNIbHBIM JIMHUSIM, HO U 10 TojaM o0yuenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoi paboueit
MpOTpaMMBbl, paclpeieaEHHbIM MO ToJaM OOydYeHHs, CTPYKTYpPUPOBAHO TaKUM
0o0pa3om, yTOOBI KO BCEM OCHOBHBIM, TPUHIIUIIHAIBHBIM BOIPOCAM 00YyUaroIInecs
oOpaimanuch  HEOJAHOKpPaTHO. OTO TO3BOJIAET OpPraHu30BaTh  OBJAJCHUE
r€OMETPUYECKUMU MOHSATUSIMU U HaBBIKAMHU MOCIIEIOBATENIBHO U MOCTYIATENIBHO, C
COOJIIOICHUEM IPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSI BKJIIOYATh B OOIIYIO
CUCTEMY I€OMETPUUYECKUX MPEACTaBICHUN OOyYarolIUXCs, pacIIUpss U yriryOsis
e€, o0pasyst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexoa kK U3y4EHUIO TEOMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus s auddepeHunanuu  o0ydeHUs, TMOCTPOEHUS
WHJMBUAYAJIbHBIX 00pa30BaTENIbHBIX MPOrpamMM, OOECreuuTh YriayOJnEéHHOe
M3YyUYEHHE T€OMETPUU KaK COCTABIISIONIEH yueOHOTO npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIIUXCS K MPOAOJKEHUIO H3YUYEHHS MaTeMaTUKH C
yuéTtoMm BbIOOpa Oyayiiei mpodeccun, obOecrnedrBas MPEEMCTBEHHOCTh MEXKIY
001IMM U Mpo(ecCHOHATBLHBIM 00pa30BaHUEM.

Ha wu3ydenue yuebHoro kypca «['eomeTpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 4gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 yaca B HEJIEIH0).



COAEPKXAHUE OBYUEHUA
10 KVIACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpEOMETpUU. ToOuka, mOpsiMasl, IIOCKOCTb,
npocTpadHcTBO. [loHsiTHe 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonokeHue nOpsIMBIX B MPOCTPAHCTBE: INEPECEKaroNInecs,
napajyieJibHble W CKpelmBaromuecss npsMble. [Ipu3HaKu CKpemMBarOIIUXCA
npsamsbIX. [lapaninenpHOCTh MPAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapaAJIICIbHBIC
MPSAMBIE B POCTPAHCTBE, NAPAIIENIBbHOCTD TPEX MPSIMBIX, NAPATIIEIBHOCTD IPSAMOM
u 1iockoctu. [lapamnensHoe W IEHTpadbHOE MPOEKTUPOBAHUE, U300paxKeHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapaJlIEIBLHOTO MpOeKTHUpoBaHUs. M300paxeHue
¢duryp B mapajsienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YIOJI
MEXIYy MPSMBIMU B IpOCTpaHCTBE. [lapannenbHOCTh IITOCKOCTEN: MapaJUICIbHBIE
IUIOCKOCTH, CBOMCTBA MapaJIENbHBIX IJIOCKOCTEMN. IIpocreitmue
MPOCTPAHCTBEHHBbIE (PUTYphl Ha IUIOCKOCTH: TETpajjap, Napajuielenunes,
MOCTPOCHUE CCUCHUU.

[TepneHaUKyISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHANKYISPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MapaUIeNbHbIE W TEPHEHAUKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEPIIEHAUKYIISIPHON IJIOCKOCTH. OproronanpHOE IIPOEKTUPOBAHUE.
[lepneHauKyNsp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH IO IUIOCKOCTH, PACCTOSTHUE
OT MNpSIMOM 10  TIUIOCKOCTH,  TpOeKuust  (PUrypbl  HA  IJIOCKOCTb.
[lepneHaUKyNSIPHOCTh  IJIOCKOCTEH: NPU3HAK  MEPHEHAUKYJISIPHOCTA  ABYX
mIockocTer. Teopema o TpEX MepPHEeHAUKYISpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM MU IJIOCKOCTBIO, JBYTPAHHBIN
YIOJI, IMHEWHBIN yroJl ABYTPAaHHOrO yria. TpEXrpaHHbIA U MHOTOTPAHHBIE YTIIBL.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JIBYTPAaHHBIX YTJIOB TPEXTPAHHOrO yria. Teopembl KOCHHYCOB M CHHYCOB JJIS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKu

Bunbsl MHOrorpaHHukoB, pa3BépTka MHoOrorpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBasi ¥ MOJIHASI IOBEPXHOCTh MPU3MBI.
[Tapayenenunen, nOpsSMOYrOJbHBIA — Mapajuleenunes; ¢  €ro  CBOMCTBA.
Kparualimime mnyTd Ha TMOBEPXHOCTM MHOrOrpaHHHMKA. Teopema DJiinepa.
[IpocTpanctBennass teopema Iludaropa. Ilupamupa: n-yroibHas mnupamuia,
npaBWibHasE W yceu€HHas nupamuibl. CBolicTBa péOep M OOKOBBIX TIpaHei
MpaBUIbHOW TNUpaMuabl. [IpaBuiIbHBIE MHOTOTPAHHUKHU: NpaBWIbHAsA NpU3Ma H



MpaBUIbHAS MNHpPAMUJA, NpPAaBWIbHAsA TPEYroOjbHAs NHUPAaMUIA W MPABUIIbHBIN
Terpa’ap, KkyO. IlpencraBienwe o TMPaBWIbHBIX MHOTOTPAHHUKAX: OKTadp,
NOACKAdAP U UKOCAAP.

Brluncnenne SI€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AUaroHaliud, YTJIbL.
[Inomanas OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJIONIAlb OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOM MPU3MBL.
[Inomaas OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MHUPaMUIBI,
TeopeMa O IUIOIIAAN YCEUEHHOW MUPaMU/IBI.

CummeTpuss B MNPOCTPAHCTBE. ODJIEMEHTbl CHUMMETPUM  MNPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpUSI B TMpPaBUIBHOM MHOTOIPAHHUKE: CUMMETPHUS
napajieNienunea, CUMMETPUS MPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MAPAMUIBI.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[ToHsiTHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABICHHBIE W IMPOTHUBOIOI0KHO
HaNpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[€CTBUS ¢ BEKTOpPaMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucno. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXEHUSI BEKTOPA HA YHUCIIO.
[TonsaTne KOMIIaHapHbBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. TeopemMa O Pa3I0KEHUU BEKTOpA IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. [IpsiMoyrosibHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopanHatel BekTtopa. CBs3b MEXIAYy KOOPAMHATAMU BEKTOpPA H
KOOpJMHATAMH TOYEK. YTOJI MeXIy BekTopamu. CKalaspHOE NOPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

TeJia BpalmeHus

[lonatus: UUAMHAPUYECKAs TMOBEPXHOCTb, KOHHUYECKAs MOBEPXHOCTH,
chepuueckass TOBEPXHOCTh, OOpasyromiue IMoBepxHocTeld. Tema BpalieHUs:
LIUJUH]P, KOHYC, yCEU€HHBIM KoHyc, cdepa, map. BzauMHoe pacmnosioxeHue
chepbl U TUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o00pakeHue Ten
BpallleHUs] Ha MI0CKOCTU. Pa3BépTka nuiuHapa u konyca. CummeTpusi chepsl u
miapa.

O6bEM. OcHoBHBIE CcBOMcTBa O00BEMOB Ten. Teopema 00 o0O0béMe
MPSIMOYTOJILHOTO Tapajuienenunena u ciueactsuss u3 He€. OObEM mnpsamoil u
HAaKJIOHHOW MPHU3MBbl, HWJIUHAPA, MHUpaMUAbl U KoHyca. OO0bEM 11apa U 1apoBOro
CErMeHTa.

KomOunanuu Ten BpamieHus U MHOTOrpaHHUKOB. [Ipu3ma, BhOucaHHas B
LIUJUMH]p, ONHCaHHas oOKoJIo uuiuHapa. Ilepeceuenue cdepsl u Mmapa ¢
mrockocTeio. Kacanme mapa u cdepsl miockocteio. [loHATHE MHOTrOrpaHHUKA,



OMHUCAHHOTO OKOJIO c(depbl, cdepbl, BNUCAHHON B MHOTOIPAHHUK WIH TEJIO
BpaIlEHUS.

[Inomaas MOBEPXHOCTH LUIMHIpA, KOHYyca, Iomanas chepbl U e€ dacteil.
[Tomo6ue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAACH TOBEPXHOCTEH
nogoOHbix Quryp. IIpeoOpazoBanue mnomoOus, romoretus. Pemienue 3agau Ha
IJIOCKOCTH C UCTIONB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenue ceueHnii MHOTOTPaHHUKOB M TEJ BPAIlEHUsI: CEUYCHUS IUITUH]Ipa
(mapayuienbHO M MEPHEHAUKYISIPHO OCH), CEYeHUss KoHyca (mapajuielbHble
OCHOBAHHUIO U MPOXOJAIIME YePe3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CIIEe/I0OB, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METOJ] MEepeHoca
CEKYIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omnepauuu HaJa BeEKTopamu. BekTtopHoe
YMHOXEHHUE BeKTOpoB. CBOICTBa BEKTOPHOro yMHOXeHUA. [IpsMoyronbHas
cucTeMa KoopAuHaT B npocTpancTBe. KoopnuHatel BekTopa. Paznoxenue BekTopa
no ©Oazucy. KoopanHaTHO-BEKTOPHBIM METOJ MNpPHU PEUICHUH TeOMETPUUYECKUX
3azay.

J/IBMKEeHUA B IPOCTPAHCTBE

JIBuxenust npoctpanctBa. OToOpaxkeHus. [[BrkeHuss U paBeHCTBO (Quryp.
OOmue cBoicTBa MABWKEHWM. Buabl ABWKEHWN: MNapauieNbHBIA IEePeHoC,
LEHTpaJdbHasl CUMMETPHUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nmogoous. [lpsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA YUYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasknanckoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3UIIMHU 00YUAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJieHAa  POCCHHCKOTO  OOIecTBa,  IPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
MpoIEeAyp TPaKIaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMeEHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBHUM C HX
(YHKIUSMH 1 HA3HAUYCHHUEM;

2) maTpuOTHYEeCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPOIIIOMY U HACTOSIIEMY POCCUHCKOM MaTEeMaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JTOCTUKECHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IITKOJIbI,
UCIIOJB30BaHUE OSTUX JOCTHKEHUU B JPYTMX HayKaX, TEXHOJOTrusX, cdepax
SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoiaa, chOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHHS, THYECKOTO IMOBEJAEHMS, CBSI3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTH)KEHUW HAyKH U JIeATEIbHOCThIO Y4EHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOWUHUBOTO OYIYIIETO;

4) 3cTeTHYecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAash 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aj]1ay, PEIICHUMN, PacCy IAECHUNU, BOCHIPUUMUYUBOCTD
K MaTEMaTUYECKUM aCTeKTaM Pa3INYHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh yMEHHUSA NPUMEHAThH MaTeMaTU4YeCKUe 3HAHUS B
HMHTEpEcax 3JI0pOBOro U 0€30MacHOro o0pasa >KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUN U
OTHbIXa, peryisipHas ¢U3NUYecKasi aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JIESITEILHOCTHIO;

6) TpynoBoe BocnnuTaHue:

FOTOBHOCTh K TPYAYy, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpPEC K
pa3nuyHbIM  chepaM  MPODECCHOHAIBHON  NIESITEILHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPUIOKEHHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynyuieit mnpodeccun U peaTu30BbIBaTh COOCTBEHHbIC IKWU3HEHHBIE IUIaHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4eCcKoMy  OOpa3oBaHUI0O U



CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKON HalpaBJIeHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHE BIIUSHUS
COLMAIBHO-D)KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOW U COLMATIBHOU
Cpelbl, OCO3HaHUE II00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPpoOIieM, OpUeHTAIUs
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAHUU IS pelieHusl 3a7ady B 00JacTu
OKpY>Karolel cpenpl, IIAHUPOBAHUE IMOCTYNKOB W OLEHKA HMX BO3MOXHBIX
MOCJEACTBUM JITIsl OKPYKAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U OOIIECTBEHHOM  MpPAKTUKU, TTOHUMaHHE
MaTeMaTUYECKOW HayKh Kak cdepbl 4enoBEeYeCKOW esTeNbHOCTH, 3TAloB €&
pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIU3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJCTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYID M HCCIEIOBATENbCKYIO JAESTEIbHOCTD
WHJIMBUAYAJIHO U B TpYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

Bba3oBble Joruueckue aeiicTBuA:

BBIABJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXKIy MOHATUSAMH, (QOPMYITUPOBATH
onpeieNieHHs] OHITUM, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(puKaluy,
OCHOBaHUS /71 000OIIEHHS U CPAaBHEHHUSI, KpUTEPUU MTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIHpPOBATH U  NPEeOOpPa30OBBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIE, e AMHUYHBIC, YACTHBIEC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX U YTBEPKICHUSIX, MpEAJiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUNN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMbIe U OT IPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKIACHUS U BHIBOJIBL;

BBIOMpaTh cnoco0 pemieHus ydeOHOU 3amaud  (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  pEIICHUS, BbIOMpaTh HauboJee MOAXONAIUMA C  y4€ToM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejibckue AeicTBUA:



UCIIOJB30BaTh BOMPOCHl KaK HCCIEIOBATEILCKUM HMHCTPYMEHT IO3HAHMUS,
dbopmynupoBaTh  BONPOCHl,  (UKCHUpYyIOIIME  MPOTUBOpEUYUEe,  MpodiieMy,
yCTaHaBJIMBATh MCKOMOE U JaHHOE, (OPMUPOBATh TUIOTE3Yy, APTYMEHTUPOBATH
CBOIO MO3UIIHI0, MHEHUE;

MIPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN HAKCIEPUMEHT, UCCIECIOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTU4YeCKoro o0beKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITENTbHO (HOPMYyIUpPOBaTh O00OOIIEHUS W BBIBOABI MO pE3yjbTaTaMm
MPOBEAEHHOTO  HAOMIONECHUS, HCCIEJOBaHUs, OIEHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpollecca, a TAaKXKE BbIIBUTAThH
MPENOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH ACUIIMTHI MH(POPMAILIMHU, JAHHBIX, HEOOXOAUMBIX IS OTBETa Ha
BOIIPOC U JJISI pEIlICHUs 3a]1a4u;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBAT,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIMIO PA3JIMYHBIX BHUAOB U
dhopM mpeacTaBIeHUS,

CTPYKTYpHpPOBaTh HMH(OpPMAINIO, MPEICTABIATh, €€ B pa3UuHbIX (opmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OIICHUBATH HaJIEKHOCTD uH(opMau 1o CaMOCTOSITENILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCaJIbHbIE Y4eOHbIE e CTBUS

OoO1enne:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CYKIAEHUS B COOTBETCTBUU C YCIOBUSIMHU U
HensiMH OOIIEHUs, SICHO, TOYHO, TPaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U TMHUCHMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS MO XOJy pPEIIeHUs 3ajauH,
KOMMEHTHUPOBAThH MOJYYCHHBIN pe3ybTaT;

B X0Jie 0OCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI,
MpoOJeMbl, peIraeMor 3ajaadd, BBICKA3bIBaTh WJIEHW, HAIleJICHHbIE Ha IIOMCK
pElIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHUSIMU IPYTUX YYaCTHUKOB
nuanora, oOHapyXUBaTh Pa3iiMyue W CXOJICTBO MO3UIIMMI, B KOPPEKTHOM (opme
(bopMyIHpPOBATH PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PEUICHUS 3a/1aud, SKCIEPUMEHTA, UCCIIEIOBAHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (POpMAT BBICTYIUICHUS € Y4E€TOM 3ajad
MpEe3eHTAIU U OCOOEHHOCTEN ayAUTOPUH.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIISAThH IUJIaH, aJITOPUTM PEIICHUS 3aJa4M, BBIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PENICHUMN ¢ y4ETOM HOBOUM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh  HaBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu caMOINpPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3aJauH;

MPEABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEUICHUU 3a]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaliJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSCHITH TPUUNHBI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
paboThl TpU pelmeHUuH Y4eOHbIX 3ajay, NPUHUMATH I€Jdb COBMECTHOM
NeSATeNbHOCTH, IUJIAHUPOBATH OPraHU3AIMI0 COBMECTHOU palOThl, paclpenelsiTh
BUJIbI PabOT, JOTOBapUBaThCA, OOCYXKJIAaTh MPOIECC U pe3yabTaT paloTHI,
000011aTE MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPyMNIoOBBIX (hopmax paboThl (0OCyxkIaeHUs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMB» M  HHBIE), BBINOJHATH CBOI 4YacTh paboOThl U
KOOPAMHUPOBATh CBOU JCHUCTBHUS C JIPYTMMHU YJIEHAMH KOMAaH[IbI, OILIEHHBAThH
Ka4ueCTBO CBOETO BKJIaja B OOUIMN MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIbTATBI

K koniy 10 kinacca o0yyaromuiics HayquTCs:

¢ CBOOOJHO ONEPUPOBAaTH OCHOBHBIMU IOHATHSIMU CTEPEOMETPUU MpHU
pELIEeHNH 3a7a4 ¥ IPOBEIECHUN MAaTEMATHYECKUX PACCYKACHUM;

e IPUMEHATh AKCHOMBI CTEPEOMETPUH M CIECICTBUSA W3 HUX IPU PEIICHUU
r€OMETPUYECKUX 3a/1a4;

e KJJaCCU(UUUPOBATh B3aUMHOE PACIOJIOKEHHE MPSIMBIX B IMPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

¢CBOOOJHO  ONEpUPOBATh IMOHATUSAMH, CBSA3aHHBIMM C yIJlaMH B
IIPOCTPAHCTBE: MEXKAY IPSMBIMM B IPOCTPAHCTBE, MEXAY NPSIMON H
IIJIOCKOCTBIO;

* CBOOOHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C MHOTOT'paHHUKAaMU;



e CBOOOJIHO paclo3HaBaTh OCHOBHBIE BHUJIBI MHOTOTPAHHHUKOB (IpU3Ma,
MUpaMuia, NPSMOYTOJIbHBIN Mapalienenumnes, kyo);

e KTaCCUPUUUPOBATH  MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHUS IS
KJ1accu(uKaluu,

¢CBOOOJIHO  OMEpPUPOBATH  MOHATUSIMU, CBA3aHHBIMHU C  CEUYCHHUEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

e BBIMIOJIHSTH MapajlieNIbHOE, LIECHTPAIIbHOE U OPTOTOHAIILHOE MPOEKTUPOBAHUE
¢buryp Ha MIOCKOCTb, BHIMOJHITH U300pakeHus PUryp Ha MIOCKOCTH;

e CTPOUTHh CEYEHHUSI MHOTOTPAHHHMKOB PAa3JIMUYHBIMU METOJIaMH, BBIMOJIHSIThH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BEIYHCIISITH IUIOMIAAN MTOBEPXHOCTEN MHOTOTPAHHUKOB (TIpU3Ma, TUpamMua),
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYII,

e CBOOOJIHO OMEPHUPOBATH MOHITUSMH: CUMMETPUS B MPOCTPAHCTBE, LEHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, ILEHTP, OCh M IUIOCKOCTh CHUMMETPHUU
burypsr;

¢ CBOOOJIHO OIEpPUPOBATH MOHITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHSTH JEHUCTBUS HAJl BEKTOPAMU;

epelllaTh 3aJlayd Ha JOKAa3aTeJbCTBO MATEMaTUYECKUX OTHOILICHUH U
HaxXO0XJICHUE TE€OMETPUYECKUX BEIUYMH, MPUMEHSSI U3BECTHBIE METObI
MIPU PEIICHUN MaTEMAaTUYECKUX 3aJ]]a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e IPUMEHATh MPOCTEUIIMEe MPOTPAMMHBIE CpPEICTBA U  AJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ad;

e U3BJICKATh, MPEOOPa30BbBIBATh W HHTEPIPETUPOBATH HUHMOpPMALNIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYypax, MPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

eIPUMEHATH  TOJIyYEHHbIE 3HAHUA Ha TpaKTUKE: CpaBHUBATHL U
aHaJTU3UPOBaTh pEaIbHbIE CUTyallUM, MPUMEHATh M3YUYEHHBIE MOHATHUS B
mpolecce IOUCKa pEelIeHUusT MaTeMaTU4ecKd CcQOpMyJIHpPOBaHHON
npoOJieMbl, MOJEIUPOBATh pPEATbHBIE CHUTYAIlMd Ha S3bIKE TE€OMETPHUH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM TI'€OMETPUUYECKUX
MOHATUM U TEOpeM, ammapara aiareOpbl, pelarbh MPaKTUYECKUE 3aJauu,
CBSI3aHHbBIE C HAXOXKJICHUEM I'eOMETPUUYECKUX BEIUYMH;

e UMETh NPEACTaBICHUS 00 OCHOBHBIX JTamax pPa3BUTHUS T€OMETPUU KaK
COCTaBHOMU 4acTu (PyHIaMEHTa Pa3BUTHUS TEXHOIOTUM.

K koniy 11 kiacca oO0yyaromuiics HayquTCst:



¢ CBOOOJIHO OMEPUPOBATh TMOHSITUAMH, CBSI3aHHBIMU C ITWIMHIPUYECKOH,
KOHMYECKOM U CchepruyecKol MOBEPXHOCTSIMU, OOBSACHITH CIOCOOBI
MOJTYYCHHUS;

e OTIEPUPOBATH MOHSATUAMH, CBSI3aHHBIMHU C TEJIaMHU BpAILCHUS: LUIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacmo3HaBaTh Teja BpalleHus (IUINHIP, KOHYC, cdepa U 1map) U 00bACHITh
CIoCcOObI MOTYUYEHHUS TEJ BpaIlleHUs;

e KJIaCCU(UUUPOBATh B3AMMHOE PACIOJIOKEHUE CPEPHI U TIOCKOCTH;

e BEIUHCIISITh BEJIUYUHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIllCHHUS,
00BEMBI U TUIOHIAJU MOBEPXHOCTEM MHOTOTPAHHHUKOB M TENl BpalleHUs,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYII,

¢ CBOOOJIHO OMEPUPOBATH MOHSITUSMH, CBSI3AHHBIMU C KOMOWHAIUAMH Tell
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIA B chepy u
OMHUCaHHBIA OKOJIO c(epsl, chepa, BOUCAHHAS] B MHOTOTPAHHUK HIIM TEJIO
BpaIllCHHUS;

e BEIYHCIISITh COOTHOILIECHUSI MEXAY IUIONMIAASIMU MOBEPXHOCTEN M 00BEMaMuU
MMOJOOHBIX TE;

e U300pakaTh H3ydaemble (UTYpBI, BBIMOJHATH (BBIHOCHBIE) IIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUSI TEJl BPAIICHUS;

e U3BJICKATh, MHTEPHPETHUPOBATH U MPeOoOpa3oBbIBATHL HUH(MOpPMALMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

e CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

e BBITIOJIHSITH OTIEPAIlUU HAJl BEKTOPAMU;

*33/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;

e peIlIaTh FTEOMETPUYECKHUE 3aJ]aUl HAa BBIUUCICHHUE YIJIOB MEXKIY MPSIMBIMU U
MJIOCKOCTSAMHU, BEIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 IJIOCKOCTHU, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPJUHATHOTO METO/Ia MPU PELICHUH;

¢CBOOOJIHO OINEpPUPOBATH TOHSATUAMH, CBSI3aHHBIMU C JIBUDKEHUEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKEHHII;

¢ BBIMIOJIHATh M300pake€HUsT MHOTOTPAHHMKOB W TE€JI BpallleHuss Mpu
napajuieiIbHOM  TEpPEeHOCE, I[EHTPAIbHOM CUMMETPUM, 3E€pKaJbHOU
CUMMETPHH, PU MIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOI00US;

e CTPOUTHh CEUEHMS]I MHOTOTPAHHUKOB U TEJ BpAICHUS: CEUEHUS LUIUHIpa
(mapajuienbHO U NEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (TlapajuieNbHbIe
OCHOBAHMIO U MIPOXOJIAIIME YePEe3 BEPILNHY ), CEUEHUS 1I1apa;

* CMOJB30BATh METOJbl IOCTPOEHUS CEUEHUN: METOJ CIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHHUS, METOJ IEPEHOCA CEKYIIEH MITOCKOCTH;



e IOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHNUS,

e IPUMEHATh TEOMETpUUECKHE (aKThl [JIsi PEUICHUS CTEPEOMETPHUUECKUX
3a/1a4, TPEANOJIaraloliuX HECKOJIbKO IIIaroB pPEIICHUs, €CIU YCIOBHUS
MIPUMEHEHHMS 3aJaHbl B IBHOU M HEIBHOM (popme;

epelllaTh 3aJlayd Ha JOKAa3aTeJbCTBO MATEMaTUYECKUX OTHOILICHUH U
Hax0XJICHUE T€OMETPUUECKUX BEIINYUH;

e IPUMEHATHh MPOTPAMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

e IPUMEHATH MOJYYEHHBIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh, aHATU3UPOBATh
U OIECHMBATh peajbHbIE CUTyallUH, MNPUMEHSATh H3YYEHHBIE MOHSATHUS,
TEOpPEMBI, CBOMCTBa B TMpPOIECCE I[OMCKA PEIICHUS MaTEeMaTHYEeCKU
chopMynpoOBaHHON MPOOIEMBI, MOJEIUPOBATh peaibHbIE CUTYyallUH Ha
SI3bIKE TEOMETPUH, UCCIIE0BATh MOCTPOCHHBIE MOJIENIU C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TOHSATUH U TEOpeM, ammapara anreOpbl, peuarhb
MPAaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXKICHUEM TeOMETPUUYECKHUX
BEJINYUH,;

eUMETh NPEACTaBICHUS 00 OCHOBHBIX JTamax pPa3BUTHS TE€OMETPUU KaK
COCTaBHOMU 4acTu (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTUM.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HanMeHoBaHMe pa3e/ioB U TeM (uudgposrbie)
n/n NPOrpamMMbl Bcero Kontpoanuere | Tpakruueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 Bsenenue B ctepeoMeTputo 23 2
) B3aumHoe pacnonoxeHue npsiMbIX B 6 0
IIPOCTPAHCTBE
3 [TapamienbHOCTD IPSIMBIX U IVIOCKOCTEH B 9 1
IIPOCTPAHCTBE
4 [lepneHIUKYISIPHOCTD MPSAMBIX U 24 )
IJIOCKOCTEN B POCTPAHCTBE
VYTIuIBl ¥ pacCcTOSHUA 16 1
6 MHoOrorpanHuku 7 1
7 BekTopsl B IPOCTPaHCTBE 12
2 [ToBTOpeHuEe, 0600IIEHNE U CUCTEMATH3AIUS 5 1
3HAaHUNI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM undposbie
Ne i/ P KonTtpoabnsie | IIpakTnueckue (1uubp ‘
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 AHanutuuyeckas reoMeTpus 15 2
) [ToBTOpeHue, 06001IeHNE 1 15 1
cucTeMaTu3alus 3HaHUI
OOBEM MHOTOTpaHHUKA 17 1
4 Tena BpareHus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KpPYIJIBIX TEJ
6 JBrxeHus 5 1-
7 [ToBTOpeHue, 06001IeHNE 1 17 1
cucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHHs

JIEKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcsbl

OcHoBHbIE TIpaBUIa H300paKEHUS HA
PUCYHKE IIJIOCKOCTH, MapaieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsATHA cTepeoMeTpUN: TOUYKA, IIpsIMas,
MJIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBuIIa U300paKCHHS HA PUCYHKE
IIJIOCKOCTH, IMapaJlJICIIbHBIX INPAMBIX
(0Tpe3koB), cepeIMHbI OTpe3Ka

[TonsTHS: EpeceKaromecs IOCKOCTH,
nepeceKaromecs npsimasi ¥ iaocKoCTh;
MIOJIyIPOCTPAHCTBO

BxonHas koHTpoibHast paboTa

AHanm3 KOHTPOJIBHOH paboTHI.
MHororpaHHuKH, U300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOMIHNX O0HEKTOB

MHororpaHHuKH, U300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOMIHNX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
cieacTBus u3 HUX. CIocoOsl 3a1aHus
MPSIMBIX U MJIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHUs MPSIMBIX U TUIOCKOCTEH

10

N300pakeHnne ceueHuil nmupamMusl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOIAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
MIOJIyYEHHBIX IIII0CKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMM LIBETaMU

11

N300pakenne ceueHuil nmupamMusl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOIAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX III0CKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMM LIBETaMU

12

N300pakenne ceueHuil nmupamMuisl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOIAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
MIOJIyYEHHBIX III0CKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMM LIBETaMU

13

N300pakenne ceueHuil nmupamMusl, Kyoa u
IIPU3MBI, KOTOpBIE TPOXOIAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
MIOJIyYEHHBIX III0CKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH pa3HbIMM LIBETaMU

14

Meton ciie1oB JUIsl IOCTPOEHUS CEUEHU I

15

Meton ciie10B 1Sl IOCTPOEHUS CEUEHUH.




CaoiicTBa niepece4eHni MPsSIMBIX U
IIJIOCKOCTEN

16

Mertop cie10B Ui HOCTPOCHUS CEUEHUI.
CaoiicTBa niepece4eHni MpsSIMBIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
IIOCTPOEHHUS

18

[TocTpoenue cevuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alKCh 11aroB
IIOCTPOEHHUS

19

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
IIOCTPOEHHUS

20

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
IIOCTPOEHHUS

21

IToBTrOpenue mianumerpun: Teopema o
MIPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTOJIbHUKOB

22

IToBrOpenue mianumerpun: Teopema
Menenas. PacyeTsl B c€UEHUSIX Ha
BBIHOCHBIX yepTexax. Mcropus pazsutus
IUIAHUMETPUU U CTEPEOMETPHUH




23

KonrtponsHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosiokeHue NpsMbIX B
npocTpancTBe. CKpeMBaIOLIUECs MPSMBIE.
[Ipu3Haky CKpeMUBAIOIMUXCA MPSAMBIX.
[TapasuienbHbIE IPSIMBIE B IIPOCTPAHCTBE

25

Teopema 0 CylIEeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM IMapajuIeIbHON
JAHHOM NPAMOU, IIPOXOMASILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. JlemMma o nepece4eHun
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTBIO

26

[TapamienbsHOCTB Tpex npsMbIX. TeopeMa o
TPEX MapajuIeIbHbIX NPsMBIX. Teopema o
CKPELIUBAOIIUXCS MPSAMBIX

27

[TapannenbHOe IPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA APAJIIEIBHOTO
poeKTHpoBaHus. M300paxkeHne pa3HbIX
¢uryp B napajsienbHON MPOESKIUN

28

[MenTpanbHas npoekuus. YToi ¢
COHAIIPABJIICHHBIMA CTOPOHAMHU. YTOII
MEKIYy NPSIMBIMU

29

3aja4n Ha JOKA3aTEIbCTBO U
HCCIIEOBAHNE, CBA3aHHBIE C
PaCIOJIOKEHUEM MIPSIMBIX B POCTPAHCTBE

30

[ToHsATHA: MapauIeIBHOCTD IPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hax
[apaJuIEIbHOCTH IPSIMOU U IIJIOCKOCTH.




CaolicTBa napamieabHOCTH IPSIMOH U
IIJIOCKOCTH

31

I'eomeTpuueckre 3a1auy Ha BEIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
[apaJUIeIbHOCTHIO MPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, IPOXOASILETO Yepes
JAHHYIO IIPSIMYIO Ha 4EpTEkKe U
[apajuIeIbHOTO APYrou npsMon. Pacuér
OTHOLIEHUN

33

[MapannenbHas mpoeKus, TPUMEHEHUE AJIs
MOCTPOCHHS CeueHuil Kyba u
napauienenumnena. Ceoncraa
napajuieNienune1a u IpusMbl

34

[TapamensHble wiockoctu. IIpu3Haku
[apaJuIEIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa 0 mapayenbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASIIEN
4yepe3 TOUKY, HE MPUHAAJIEKAILYI0 JaHHON
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CaolicTBa napasuieabHbIX INIOCKOCTEN: O
NapajuIeIbHOCTH MIPSIMBIX IIEPECEUEHUs IPU
IIEPECEUEHNH JIBYX NTapaJlJIeNIbHbIX
IJIOCKOCTEN TpEeThEN

37

CaolicTBa napasuieabHbIX INIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPSMBIX,
3aKJIFOUYEHHBIX MEX]y MMapajieNbHbBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH MPSMOI C




ABYMs TapaJJICJTIbHBIMU TNIOCKOCTAMUA

38

KonrponsHas pabora o Teme
"[TapayinenbHOCTh NPSAMBIX U INIOCKOCTEN B
npoctpaHcTae”

39

AHanmu3 KOHTPOJBHOH paboTHI.
IToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJIBLHOTO
napajuiesenumena

41

Brruncnenue JUIMH OTPE3KOB B KyOe U
PSIMOYTOJIBHOM I1apajuleiICIUIe e

42

IleprieHIUKYIAPHOCTD NPSAMOU U
IJI0CKOCTH. [IpHU3HaK neprneH uKyIspHOCTH
IIPSIMOH U TNIOCKOCTHU

43

IleprieHIUKyYIAPHOCTD NPSAMOU U
IJI0CKOCTH. [IpHU3HaK neprneHuKyIspHOCTH
IIPSIMOM U TNIOCKOCTHU

44

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMOM, IPOXOAALIEH
yepes TOYKY NMPOCTPAHCTBA U
MEPIICHANKYIISPHOM K INIOCKOCTH

45

[1110CKOCTH M NEPIIEHIUKYJIIIPHBIE PSIMBbIE
B MHOI'OTpaHHUKAaX

46

[1110CKOCTH ¥ NEPIIEHIUKYJIIIPHBIE IPSMBbIE
B MHOI'OTpaHHUKAaxX

47

[Iepnennukymsap u HaknoHHas. [loctpoenue
NIEPIEHIUKYIISIPA U3 TOYKH HA NPSMYIO




IIepnennukymsap u HaknoHHas. [loctpoenue

48 MEPIEHIUKYIISIpA U3 TOUKH Ha IPAMYIO

49 TeopeMa 0 TpEX nepHeHAUKYIISIPAX
(mpsimast 1 oOpaTHast)
KonrponsHas pabora o Teme

50 "[lepnieHAUKYISIPHOCTD NMPSMBIX B
npoctpaHcTae”

51 AHanu3 KOHTPOJIBHOH paboThl. Yro
MEX/y CKPEIMBAIOIIUMUCS IPIMBIMU

57 ITouck neprneHauKyISIpHBIX MPSMBIX C
IIOMOUIBIO NEPIIEHUKYIISAPHBIX TUIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuit kyoa, NpU3MBI,

54 [IPaBUJILHOM ITUPAMUBI C TIOMOIIBIO
OPTOTrOHAJILHOM MPOEKIIUU
[TocTpoenue cedenuit kyoa, NpU3MBI,

55 [IPaBUJILHON ITUPAMUBI C TIOMOLIBIO
OPTOTrOHAJILHOM MPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak NeprneHAUKYJIAPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 IIpaBuibHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOYKH JI0 IIIOCKOCTH

59 IIpaBuibHBIE MHOTOTpaHHUKU. Pacyér

paCCTO}IHI/Iﬁ OT TOYKH JO IINTIOCKOCTH




60

CriocoObl OIYCTHTD NEPIIECHANKYIIAPHI:
CUMMETpHUS, CABUT TOYKH I10 NapAJLIEIbHOU
IpsAMOI

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Konrponsnas padora "B3anmuoe
pacroyio’keHue MPsIMBIX U MIIOCKOCTEN B
npoctpaHcTae”

63

AHanmu3 KOHTPOJBHOH paboTHI.
[ToBTOpEHUE: yroy Mexay NpsSMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yoy MexIy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpryeckrie METObI BBIYUCICHUS
yrIila MeXAy MpsSIMBIMU B MHOI'OTPaHHUKAX

66

JIByrpansblii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yria

67

[lepnenaukymnspuasie miockocTH. CBONCTBA
B3alMHO NEPHEHAUKYJIAPHBIX IIIIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyISIpHOCTH
IIJIOCKOCTEM; TeOpeMa O IPSAMOU
IepecedYeHus ABYX MIIOCKOCTEN
MIEPIEHIUKYIISIPHBIX TPEThEH IIIIOCKOCTH

69

[IpsiMoyTOIBHBIN Mapasuienenunesn; Kyo;
HU3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOTO




napajiiejacnuicaa

70

TeopeMa 0 nMaroHany nNpAMOYIrOJIbHOTO
napajuleIenuIe a u CIeICTBUE U3 HEE

71

CrepeomeTpuuecKue u IpUKIaaHbIe
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIOJIOKCHUCM MPAMBIX U INIOCKOCTHU

72

[loBTOpEHUE: CKPELIMBAIOLIUECS TPSMBIE,
napasieNbHbIe TUIOCKOCTH B CTaHAapPTHBIX
MHOT'OT'paHHHKaX

73

[Tapa napaynenbHbIX IVIOCKOCTEH Ha
CKPELIUBAIOIIUXCS MPSAMBIX, PACCTOSIHUE
MEXKIy CKPEIIHUBAIOIUMUCS NIPSIMBIMU B
IIPOCTBIX CUTYALUIX

74

PaccrosiHue oT TOUKH J0 IIIIOCKOCTH,
PacCTOSAHUC OT HpﬂMOfI J0 IIITOCKOCTH

75

Brluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOLIBIO
MEPIEHIUKYIISIPHON IIJIOCKOCTH

76

KonrponsHas padora "Yrisl u
paccrosiHus"

77

AHanu3 KOHTPOJBHOH paboThI.
TpéxrpaHHblil yroji, HEpaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBbI KOCUHYCOB Y CUHYCOB JUIS
TPEXTPAHHOIO yIJIa

78

DneMeHTHI CPEePUIECKO TeOMETPHUH:
reoIe3nYECKUe JIMHUU Ha 3eMile

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK




U €70 DIIEMEHTHI"

[Tupamupa. Buasl nupamuy. [paBunbaas

80 1
nupamuia

21 [Ipusma. IIpsAmast ¥ HAKJIOHHAS IPU3MBI. 1
IIpaBunbHas npusma

22 [IpssMoit napaienenunen, NpsMoyroabHbIN 1
napasuiesnenunes, Kyo

23 Brinykiibie MHOrorpaHHuku. Teopema 1
Olinepa
Brinykiibie MHOrorpaHHuku. Teopema

84 Olinepa. [IpaBunbHbIE U NOTYNIPAaBUIbHBIE 1
MHOTOTpaHHUKU

85 KonrponsHas pabora "MHororpaHHUKH" 1

26 Amnanu3 KOHTpOJbHOH paboTsl. [lonsTue 1
BEKTOpA Ha IUIOCKOCTH U B IPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuino nmapasienenumnena 1

90 YMHOK€EHHE BEKTOpa Ha YHUCIIO 1

91 Paznoxenue BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JIEXKAIINUX B OJHON IJIOCKOCTH

92 CkansipHoe pou3BeICHUE 1

93 Boruncnenue yria Mexy BEKTOpaMu B |
IIPOCTPAHCTBE

94 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1




96 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

97 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

08 IToBTOpeHnue no reme "B3anmHoe 1
PacrosoKeHue NPSMbIX U IUIOCKOCTEN"

99 IToBTOpenue no reme "B3anmHoe 1
PacrooKeHue NPSMbIX U IUNIOCKOCTEN"

100 HToroBasi KOHTpOJIbHAs paboTa 1
AHanu3 KOHTPOJIBHOH paboTHI.

101 IToBTOpEeHUE MO TEME 1
"[lepneHAMKYIAPHOCTH IIIOCKOCTEN"

102 IToBTOpEHUE MO TEME 1
"[lepneHANKYIAPHOCTH IIIOCKOCTEN"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102




11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Jlara uudgposbie
Nen/m | Tema ypoka Konrtpoubnsbie | IIpakTnueckue
Bcero u3ydeHusi | oOpa3oBaTeJbHbIE
padoThI padoThI
pecypcsbl

1 IToBTOpenue TeMsl "KoopauHatsl BEKTOpa |

Ha IUIOCKOCTH U B IPOCTpaHCcTBE"
) IToBTOpenue tems! "CkansgpHoe 1

IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpEeHMe TeMbl "Bbruncinenue yria 1

MEX/1y BEKTOpaMHU B IPOCTpaHCcTBE"
4 [ToBTOpEHUE TEMBI "Y paBHEHHE MIPSIMOH, 1

IIPOXOJA1IeH uepes 1Be TOUKH"
5 BxopaHast koHTponbHas paboTa 1 1

AHanu3 KOHTPOJIBHOH paboTHI.
6 VYpaBHEHUE MJIOCKOCTH, HOPMAaJb, 1

aBHEHUE INIOCKOCTU B OTpPE3Kax

y
7 BekropHoe nmpousseeHue 1
2 JInneliHble HEPABEHCTBA, JINHEUHOE 1

IIPOrpaMMUpPOBaHKE
9 JInneliHble HEPABEHCTBA, JINHEUHOE 1

IIPOrpaMMUpPOBaHKE
10 AHanuTHyecknue METobl pacuéra yria |

MEX/1y IpSAMbIMU B MHOI'OTPaHHUKAX
1 AHanuTHyeckue METObl pacuéTa yria |

MCXKAY IJIOCKOCTSAMH B MHOTOI'paHHHKAX




dopMya pacCTOSHUSA OT TOYKH 10

12
IJIOCKOCTH B KOOPAMHATAX

13 Haxoxenue paccTosiHUM OT TOYKHU 10
IJIOCKOCTH B KyOe

14 HaxoxeHue pacCcTosiHUM OT TOYKHU 10
IJIOCKOCTH B MPAaBUJIBHON MUPAMUJIE

15 KonrponbHas pabora "AHanutuueckas
reomeTrpus”
AHanu3 KOHTpOJIbHOH paboTsl. CeueHus

16 MHOTI'OTPaHHUKOB: CTaHIapTHBIC
MHOTOTpaHHUKHU

17 CeueHMst MHOTOIPaHHUKOB: METO/I CJIEJIOB
CeueHMst MHOTOIPaHHUKOB: CTaHAAPTHBIE

18 IJIOCKOCTH, IIEPECEUEHUS NIPAMBIX U
IJI0CKOCTEN

19 [TapanienbHble NIPsIMBIE U TUIOCKOCTH:
NapaieNIbHbIE CEYECHMUS

20 [TapanienbHble NIpsIMbIE U TUIOCKOCTH:
pacué€r OTHOLIEHUI
[TapanienbHble NIpsIMbIE U TUIOCKOCTH:

21 YTJIBI MEXKY CKPELIMBAIOIIUMHUCS
MPSIMBIMU
IlepnieHIuKyIsIpHBIE IPSIMBIE U

” IJIOCKOCTH: CTaHJAPTHBIE Naphbl
NEPIEHIUKYIISIPHBIX IUIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOI'PAaHHUKOB

23 IlepnieHquKyIsspHBIE MIPSAMBIE U




IIJIOCKOCTH: TEOpPEMA O TPEX
NEepIEHIUKYIISIpax

24

IlepnieHquKyIsIpHBIC IPSAMBIE U
IIJIOCKOCTH: BBIYMUCIICHUS JUIMH B
MHOI'OTPaHHUKAX

25

[ToBTOpEHue: momanu
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIs
IoaAel, COOOpaKeHHs MOT00MS

26

[ToBTOpEHue: momanu
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIs
oA, COOOpaKeHUs MOT00MS

27

[ToBTOpEHue: momanu
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIs
IoIaAel, COOOpaKeHUs MOT00MS

28

[Imomaau ceyeHnii MHOTOrPpaHHUKOB:
IJIOIA I TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEeHUs TTOA00HS

29

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIA I TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUs TOA00HS

30

Konrponsnas padora "[loBTopenue:
MHOT'OTPaHHUKH, CEUYEHUS
MHOTOTPaHHHUKOB"

31

AmnHanu3 KOHTpOJIbHOH paboTsl. O0bEM
tena. O0beM IPSMOYTOIBHOTO
napaJuiesenure/a

32

3anmaun 00 yZIBOEHUM Ky0Oa, 0 KBaJparype
Ky0a; 0 TPUCEKLUH yria




CrepeomeTpuueckue 3aJ1auu, CBI3aHHbIE C

33 00BEMOM MIPSIMOYTOJIBHOTO
napajuiesenuneaa
[IpuknanHble 3a1a4uu, CBSI3aHHBIE C
9
34 BbIUUCIIEHUEM 00BbEMA IPSIMOYTOIBHOTO
y
napajuiesenunena
35 O0BEM npsMOit TIPU3MBI
CrepeoMeTpHUECKHE 3aJa4H, CBA3aHHBIE C
36 ’
BbIUUCIIEHUEM 00BEMOB TPSMOI TPU3MBI
37 [IpuknanHble 3a1aun, CBSI3aHHBIE C
00BEMOM TMIPSIMOM TPU3MBI
Brruncnenue 065EMOB Tell C TOMOIIBIO
38 ornpenenéuHoro uHTerpana. O0sEm
HAaKJIOHHOM IPU3MBI
Brruncnenue 065EMOB Tell C TOMOIIBIO
39 ornpenenéuHoro uHTerpana. O0sEm
MIUPAMMU/IBI
40 ®opmyna 06béMa nmupamusl. OTHOILIEHHE
00BEMOB MMUPaMHUJ C OOIIMM YTIIOM
y
41 ®opmyna 06béMa mupamusl. OTHOIICHHE
00BEMOB MMUPaMHUJ C OOIMM YTIIOM
y
CrepeoMeTpHUECKHE 3aJa4H, CBA3aHHBIE C
42 ’
00bEMaMU HAKJIOHHOM TTPU3MBbI
CrepeoMeTpHUECKHE 3aJa4H, CBA3aHHBIE C
43 ’
00BEMaMU TUPaAMUJIBL
44 [Tpuknanueie 3ana4un mo Teme "OO0bEMBI

Ten", CBA3aHHBIE ¢ 00BEMOM HAKIOHHOM




IIPU3MBI

[Tpuknanueie 3ana4un mo Teme "OO0bEMBI

45 .

Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Tpumenenne 00bEMOB. Brruncienne
paccTosHUSA A0 INIOCKOCTH

47 Konrponsnas padora "O0béM
MHOIOrpaHHHKa"

AHanu3 KOHTPOJIBHOH paboTHI.

43 [unuHapuyeckas IOBEPXHOCTb,
o0pa3yroIine UIHHIPHISCKON
MIOBEPXHOCTU

49 Hunuuap. [pssMoi kpyroBou HUIMHAD.
[Inouiaap MOBEPXHOCTH LUIMHIPA

50 Konnueckasi moBepXHOCTh, 00pa3yomiye
KOHMYecKoi nosepxHoctu. Konyc

51 CeueHue KOHyca MIOCKOCTHIO,
NapajIeIbHOM MJIOCKOCTH OCHOBAHUS

57 Yceuénnslit konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Inomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Inomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuuecKkue 3aa4 Ha

55 JI0Ka3aTeJIbCTBO U BHIYHCIICHHE,
IIOCTPOCHUEM CEYEHUH IMIMH]PA, KOHYyCa

56 CrepeoMeTpHuueckue 3aJauu Ha




JTI0KA3aTeJIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CEUEHUN HUIUHAPA, KOHYCa

HpI/IKHaILHBIe 3aJda4yu, CBA3aHHBIC C

57
WINHAPOM

58 [IpuknaaHblie 3a7a4u, CBSI3aHHBIE C
WINHAPOM

59 Cdepa u map
[lepeceuenue chepsl u mapa ¢

60 iockocThio. Kacanue mapa u cepsl
IUIOCKOCTHIO. By u n300paxenue mapa
[lepeceuenue chepsl u mapa ¢

61 iockocThio. Kacanue mapa u cepsl
IUIOCKOCTHIO. By u n300paxenue mapa

2 VYpaBuenue cgepsl. [Tnomans cheps u eé
yacTen

63 Cummerpus chepsl u mapa
CrepeoMeTpHuueckue 3ajaui Ha

64 JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHHEM UX CEUEHHH MIOCKOCTBIO
CrepeoMeTpHuueckue 3aJauu Ha

65 JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHHEM UX CEUEHHH MIOCKOCTBIO

66 [IpuknaaHbie 3aauu, CBI3aHHBIE CO
cdepoii u mapom

67 IToBTOpEHHE: OKPYKHOCTD Ha IUIOCKOCTH,




BBIUHCJICHHSA B Opr)KHOCTI/I, CTaH,Z[apTHI:Ie
mog00ust

68

Paznmuunsie KOM6I/IHaI_[I/II/I TCJI BpalliICHUSA U
MHOT'OIrpaHHUKOB

69

3anaun no teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

70

3anaun no teme "Tena M MOBEPXHOCTH
BpaiieHus"

71

Konrponsnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

AmnHanu3 KOHTPOJIbHOH paboTsl. O0bEM
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