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IMNOACHUTEJIBHASA 3AIINCKA

I'eometpusi siBAsieTCs OJHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHErO
oOmiero o0Opa3zoBaHus, TaK Kak 00ECIEUNBAET BO3MOKHOCTb U3yUEHUS TUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH M MPEIMETOB T'YMaHUTapHOTO IUKJIA.
[lockonbky  JIorMYecKoe  MbIIUIEHHE,  (opMuUpyeMoe TpH  HU3YYEHUU
0o0yJarouMMucs MOHATUHHBIX OCHOB F€OMETPHHM, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEPKICHHUM IPU PEIICHUU N€OMETPUUYECKHUX
3a7a4, YMEHHE BBIIABUIaTb U OINPOBEpPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJB3YIOTCSL TIPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOT'O IMKJIA, B YACTHOCTHU
du3nuecKux 3aaay.

Lenp ocBoeHuUs mporpaMmbl yueOHOro Kypca «l'eoMeTpusi» Ha yriryOJIE€HHOM
YpOBHE — pa3BUTHE HHIUBUIYAIBHBIX CIIOCOOHOCTEH OOy4arommxcs mpu
W3YUYEHUH T€OMETPUH, KaK COCTABJISAIONICH IpeaMeTHON oOactu «MaTemMaTtuka u
uHpopmaTHKa»  4Yepe3  obecredyeHWe  BO3MOXKHOCTH  MpPUOOpETeHus U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CHEU(PUYHBIX T€OMETPUN, U HEOOXOTUMBIX ISl YCHEIIHOTO MPO(EeCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTUKH.

[IpuopureTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YriayOJEHHOM YpOBHE,
PACHIMPSIIONIMMU U YCUIUBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SABJISIFOTCS:

paclIMpeHne NpPeACTABICHUS O T€OMETPUN KaK 4aCTU MHUPOBOW KYyJbTYPHI U
(opMupOBaHHE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIIM MHUPOM;

(¢opMupoBaHHE IMPENCTaBICHUS O IMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIIMX MATEMAaTUYECKUX MOJIEINAX, MO3BOJSIONIMX OINUCHIBATh M M3y4aTh
pa3HbIE SABICHUS OKPY>KAIOLIEro MUpa, 3HaHUE MOHATUHHOTO anmnapara o pasaeiny
«CrepeoMeTpusi» yueOHOro Kypca reOMEeTpuUN;

¢opMupoBaHue  yMEHHUS  BIAJAETh OCHOBHBIMM  IIOHATHSMHU O
MPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMHU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMya M yMEeHHE HUX NPUMEHSTh, YMEHHS J0Ka3bIlBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbIE CIIOCOOBI PELICHUS 3a/1aY;

dbopMupoBaHrE YMEHHUS paclio3HaBaTh Ha YepTekKax, MOACIAX U B peaIbHOM
MHpE MHOTOIPaHHUKM M Tejla BpalleHUs, KOHCTPYHUPOBATb TI'€OMETPUUYECKHUE
MOZEIH;

dbopMHUpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, (OPMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATUKU MpU
IIPOBEJICHUU PACCYKICHUN;

(opMupoBaHHE YMEHHS BIaJE€Th METOJAMHU JIOKa3aTEJIbCTB M aJTOPUTMOB
pelIeHns, YMEHUA UX IMPUMEHSTh, NMPOBOAUTH JIOKA3aTEIIbHBIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C MIPAKTUUYECKUM COJICPKAHUEM,
dopMupoBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IPHU



000CHOBAaHMY MAaTEMAaTUYECKUX YTBEPKICHUM U POJIM AKCHOMATUKU B TIPOBE/ICHUN
JNENYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPILICHCTBOBAHME MHTEJUIEKTyalbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEHN 00yUYaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCIIEA0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIILUICHHS], THTEPECA K U3YUYEHUIO T€OMETPUU;

dbopmupoBanre (PyHKIIMOHATLHON TPAMOTHOCTH, PEIEBAHTHON T€OMETPHH:
YMEHUSl Paclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX JKU3HEHHBIX CUTYAIUSAX U MPU U3YUCHHUH JPYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEW,
MOJEIUPOBAHUSI PEANbHBIX CUTyallUi, HCCIEIOBAHMS TMOCTPOEHHBIX MOJEIIEH,
WHTEPIIPETALNHN ITOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMHU y4eOHOro Kypca «l'eomerpusi» B
10-11 kmaccax sBistores: «lIpsmble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukmn», «Tena BpameHus», «BekToppl W  KOOPAWHATHI B
POCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
HOHATUSMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIiayOJIEHHOM ypOBHE OOy4YeHUs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJAEPKATEIbHBIM JMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH pacmpeaensieTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSM, HO U 1O TojaM oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaraM ocBoeHus denepanbHoi paboueit
IPOrpaMMbl, paclpeleaEHHbIM MO TogaM OOy4eHHs, CTPYKTYpPHpPOBAHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUIHAIBLHBIM BOIPOCaM 00yJaroImuecs
oOpamiainucb HEOAHOKPAaTHO. OTO IO3BOJIIET OpPraHU30BaTh  OBJIAJCHUE
F€OMETPUUYECKUMU MOHSATHUSIMU U HABBIKAMH TOCJIEIOBATEIIBHO U MOCTYIIATENIBHO, C
cOOJII0/IEHHEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN O0YUYarOIMUXCs, PACIIUPAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexo k M3yUeHHUIO TEOMETPUN HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3mark  ycioBus s auddepeHnmanud  oOydeHUs, TMOCTPOEHUS
UHAUBUIYAIbHBIX ~ 00pa30BaTelIbHBIX MpOrpaMM, OOECHeuUuTh YIIIyOJEHHOE
U3y4eHHE T€OMETPUHN KaK COCTaBIISIIONIEH yueOHoro npeamera «MareMaTHKay;

MOJTOTOBUTHh OOYYAIOIMMUXCA K TMPOAOKCHUIO HW3YYEHUS MAaTeMaTUKH C
yu€ToM BbIOOpa Oynaymiel mnpodeccun, obOecriednBas MPEEMCTBEHHOCTb MEXKIY
0o01muM 1 mpodeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yudeOHOro kypca «I'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 daca: B 10 kimacce — 102 ygaca (3 gaca B Hegento), B 11 kimacce — 102
yaca (3 Jyaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpPECEKaroIIuecs,
napajulelibHble W CKpeluBaromuecss mnpsmble. [IpU3HaKuM CKpemMBarOIIUXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEN B MMPOCTPAHCTBE: NapaJuIeIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD IIPAMON
U 1iockocTu. [lapannenbHoe W LIEHTpaJbHOE NPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
buryp B mapajuiesbHONW MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMU B IIPOCTPAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapajuleIbHbIE
IJIOCKOCTH, CBOMCTBA MapajuIeabHbIX IJIOCKOCTEMN. [Ipocreimue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlap, NapauleJenunen,
MOCTPOEHUE CEUCHUN.

[leprieHIMKYISAPHOCTh NPSIMOM M IJIOCKOCTH: MEPIECHIUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIEHIUKYJIAPHON IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHAMKYISAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHUE
OT mpsAMOM A0  IUJIOCKOCTH,  MpoeKmus  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIEHIUKYJSIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX NMEepPIEeHIUKYIIApaX.

VIl B OPOCTPAHCTBE: YroJl MEXAY NPSMOW M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHuKoB, pa3BEpTka MHOrorpaHHuka. [Ipwsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBasi U TIOJHAsI TOBEPXHOCTb MPU3MBI.
[Tapannenenunen, NOpsAMOYIOJbHBIA — HapaJuleleNuIel W €ro  CBOMCTBA.
Kparuaiiiure myTm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupammpa: n-yrojibHas nUpamuiaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa pé6ep M OOKOBBIX T'paHel
IIPaBWJIBHOW nupamuibl. lIpaBuibHBIE MHOTOIpaHHUKM: IIPaBWJIbHAS IIpU3Ma U



IIpaBWIbHASL THUPAMUJA, [PABUJIbHAS TPEYrojbHAS MNHUPAMUIa W MPABUIIbHBIN
TeTpadip, KyO0. IlpencraBmeHue o mpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadJp,
JNOAEKadIp U UKOCADIP.

Briuncienre 531€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUMaroHalid, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOJHOW MOBEPXHOCTU MPSAMON TMPUZMBI,
IIONIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTU MPSIMON TPU3MBIL.
[TInomaasr OOKOBOW TMMOBEPXHOCTU W TOBEPXHOCTH TMPABUILHON MUPaMU/IBI,
TeopeMa O IIIOIIAAN YCEYEHHOW MUPAMHU/IBI.

CumMeTpus B TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MHPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMeETpUsT B MPAaBHWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
napajielieniuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CUMMETpPUS NPaBUIBbHON
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO.
[loHsTHE KOMIUTAaHApHBIE BEKTOPBL. lIpuM3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapannenenunena. Teopema O pas3joKEeHUHM BEKTOpa MO TPEM
HEKOMIUIAHApHbIM  BeKkTopam. IIpsiMoyrosibHas  cucrema  KOOpJMHAT B
npoctpanctBe. Koopnunatel BekTtopa. CBA3b MEXIAYy KOOPAMHATAMU BEKTOpPA U
KOOpAMHATAMU TOYEK. YTOI MeEXIy BekTopamu. CkalspHOE MpPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

TeJsia BpaleHus

[lonsATHA: DOUIMHApPUYECKAs IOBEPXHOCTb, KOHHWYECKAsl ITOBEPXHOCTH,
chepuyeckas TMOBEPXHOCTb, OOpasywomue mnoBepxHocTed. Tema BpauieHUs:
HWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacnonoxxeHue
cheppl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuApa u KoHyca. CummeTpus cdepsl U
napa.

O6bEéM. OcHOBHbIE CcBoOMcTBa 00BEMOB Ted. Teopema 00 o00bEME
NpsIMOYTOJLHOTO Tapajuienenunena u ciueactsus u3z He€. OObEM mnpsamoill u
HAKJIOHHOM MPU3MBI, IWINHIPA, MUpaMHUIbl U KoHyca. O0bEM mIapa U MapoBOTro
CErMeHTa.

KoMOuHanuu Ten BpallleHuss ¥ MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
UWIMHAP, ONHCAaHHAas OKojo wuiuHapa. llepeceuenue cdepsl W 1mapa ¢
wiockocTeio. Kacanue mapa u cdepsl miockocTbro. IIoHATHE MHOTrOrpaHHHKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAaIlICHMUS.

[Inomans MOBEPXHOCTH LUIWHIpA, KOHyca, IUomanas chepbl u e€ vactei.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, roMmoretus. Pemienwe 3amad Ha
IUIOCKOCTHU C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJ1 BPAIlCHUs: CEUCHUS IIUIIMHIpa
(mapaJiienbHO M MEPNEHAUKYISIPHO OCH), CEYeHHUsT KOoHyca (mapajuielibHbIe
OCHOBAHHUIO M MPOXOJAIINE YePe3 BEPIIMHY), CEUEHUS IIapa, METOJbI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpPEeHOCca
CEeKyIIeH MIOCKOCTH.

BekTopbl 4 KOOPAMHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Hax BeEKTOpaMH. BektopHoe
YMHOXEHHE BeKTOpoB. CBOICTBa BEKTOPHOrO YyMHOXeHUA. [IpsMoyronbHas
cucTeMa KoopAuHaT B npocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHnne BekTopa
no 6Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl TpPHU PEIIEHHUH TIeOMETPUYECKHUX
3azay.

J{BMKEeHUN B IPOCTPAHCTBE

JBvxenus npoctpancTBa. OTtoOpakenus. [[BWkeHUsS W PaBEHCTBO (uUryp.
OO6mue cBoicTBa JBW)XEHUW. Buabl ABWXKEHUN: TMapajuIeibHBIM IEPEeHOC,
[EHTpajbHass CUMMETPHS, 3€pKajJbHas CHUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus noaodus. [lpsimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTaHME:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00yYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0OIlecTBa,  NPEJICTaBICHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUIA,
poLeayp TPpaKIaHCKOTo oOmecTBa (BBIOOPBI, OMPOCHI W JAPYToe), YMEHUe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKUMUSAMHY U Ha3HAYCHHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MJEHTUYHOCTH, YBAXKEHUS K
MPOIILJIOMY M HACTOSIIEMY POCCUICKOW MaTEeMaTHWKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHMS, CBA3aHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUHM HAyKH M JEATEIbHOCThIO YYEHOrO0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOTO OyAYIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/a4, PEIICHHUH, pacCy IACHHUM, BOCIPUUMUYHUBOCTh
K MaTEeMaTUYECKUM acCIeKTaM Pa3JIMUYHbIX BUJIOB UCKYCCTBA,

5) pusunuyeckoe BocMTAHME:

c(hOPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTEMATHYECKHE 3HAHUS B
MHTEpEcax 3JI0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTJIbIXa, peryJisipHas (pu3uveckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM JAEATETLHOCTHIO;

6) TpynoBOE BOCIIUTAHUE:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paziuuHbIM  chepaM  NPodEeCCHOHAIBHOW  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NIPWIOKEHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr ¥ pearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTAHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTHYEeCKOMY  OOpa3OBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUH BCEH KU3HH, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATHYECKON HAIPABIECHHOCTH;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUE BIIHSHUS
COLIMAJIbHO-3KOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOIHON U COLMAIBHOM
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPobieM, OpUeHTAITUS
HAa TPUMCHEHHE MaTEMAaTHMYECKHUX 3HAHUN IS pelieHus 3agady B 00JacTu
OKpYXaloUEl Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKU U  OOIIECTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTU4YeCKOW HayKuh Kak c]epbl 4enoBEYECKOW MAesTeNbHOCTH, 3TamnoB €&
pa3BUTUS M 3HAYMMOCTH [IJIA Pa3BUTHUS LMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTEeMaTUYECKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYKD W HCCIEIOBATEIbCKYIO JIESITEIbHOCTh
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble J1oruyeckue JeicTBus:

BBUSIBISITh U XapAKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TOHSATUH, OTHOWICHUA MEXAY MOHATUAMH, (QOPMYJIHPOBATH
OTIpe/ieNICHUs TIOHATHH, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KIIACCU(DUKALINY,
OCHOBaHUs AJ1s1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIupoBaTh U  NPeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTHUBOPEUNS
B (pakTax, JAHHBIX, HAONIONCHUSAX U YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO JOKA3aTENIbCTBA MATEMATHUECKNUX YTBEPKIACHAN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apTyYMEHTALMIO, IPUBOJIUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh Hauboyiee MOAXOAAIMM ¢ y4€ToM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:



UCIIOJb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUUEe,  MOpodiiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, aApPryMEHTUPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIEOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SBJICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBICHUSMH, POIIECCAMU;

CaMOCTOSITeNIbHO (HOpPMYyIMpPOBaThL O00OOIIEHUST W BBIBOABI MO pe3yJbTaTaMm
NPOBENCHHOTO  HAONIONCHMs, WCCIICIOBAaHMS, OIICHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

IPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE Ipollecca, a TakKe BbIJIBUTATh
MPEANOJIONKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh JACUIIMTHI MHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]1a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO PA3JIMYHBIX BHUAOB U
dbopM mIpeACTaBICHNUS;

CTPYKTYpPUPOBaTh MHGOPMAIIHMIO, TMPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHpopManu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoO1enne:

BOCIIPHUHUMATh U (POPMYJIHMPOBATH CYXKIACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
HeasIMH OOINEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCBbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOJy PEIICHHUsS 3a7adH,
KOMMEHTHUPOBATH MMOJYYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMON TEMBI,
npoOeMbl, pemaeMol 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIlIeHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH IPYTHMX Y4YaCTHUKOB
Jyajaora, oOHapyXKUBaTh Pa3jiMyue M CXOJICTBO TO3UIIMM, B KOPPEKTHOH (opme
dbopMyIUpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3a/laud, SKCIIEPUMEHTa, UCCIEOBaHMUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MIPE3CHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJIATh IJIaH, aJITOPUTM PELLIEHUS 337a4uH, BIOMPATh COCOO pELeHUs C
y4€TOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JeTh HABbIKAMU  MO3HABATENbHON  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JACHCTBUI U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJBTATOB, BIAJEThH
crnoco0aMy CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKON 3a4auH;

IPEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
Hal/IEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATa LEIU U YCIOBUSAM, OOBSICHATh IPUUUHBI
JOCTHKEHUSI WIIM HEIOCTHIKEHUS PE3YJIbTATOB JESATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAS 1eATEJIBHOCTD:

IIOHMMAaTh U HCIIOJIb30BATh NPEUMYIECTBA KOMAaHAHOW W WUHAUBUIYAJIBHON
paboThl MpU pEHIeHUH YYEOHBIX 3aJad, MPUHUMATh LEJIb COBMECTHOU
JeSITeIbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboOThI, pachpeneniTh
BUIBI pabOT, JIOTOBApWBATHCS, OOCYX)AaTh TMPOIECC W Pe3yJbTaT paloTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPyHmnoBbIX (opMax paboThl (00CyxkaAeHUs, OOMEH MHEHUH,
«MO3rOBbIE€ IITYpMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JPYTMMH 4YIEHaMH KOMaH[Ibl, OLICHUBAaTh
Ka4yecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonny 10 kaacca oOyyaromuiicss HAyUUTCS:

e CBOOOJHO OMEpPUPOBATH OCHOBHBIMU TMOHSTHUSMH CTEPEOMETPUU TIPU
pElIeHNH 3a7]a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TPHUMEHATH aKCHOMBI CTEPEOMETPUU U CIEACTBHS M3 HHUX TPU PEUICHUH
TCOMETPUYECKHX 33]1a4;

e KJIAaCCH(PUITUPOBATh B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRBE;

e CBOOOIHO OIEPUPOBATH TOHATHUSAMH, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKJIY MPSAMBIMH B TIPOCTPAHCTBE, MEXKIY NPSIMON U
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



e CBOOOJHO paclo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (Tpu3Ma,
nupamMuaa, NpsSMOYroJIbHBIN Mapaienaenunes, Kyo0);

e KJIacCU(QUIMPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBAaHMS  JUIS
KJ1acCHu(UKAIUH;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMHU, CBA3AHHBIMU C  CEYCHHEM
MHOT'OTPAaHHUKOB IIJIOCKOCTBIO;

e BBIIOJIHSTD napajjieibHoe, LEHTPAIbHOE U OpTOTOHAJIBHOE
IPOEKTUPOBAaHKUE (DUTYpP HA IJIOCKOCTh, BBIIOJHATH U300pakeHUsT PUryp
HAa IUIOCKOCTH;

e CTPOWUTH CEYECHHsS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOWIAAM  HOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpH3Ma,
NUpaMU/a), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyI;

e CBOOOJHO OMEPUPOBATH MOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTbh CHUMMETPUU
duryps;

e CBOOOAHO OMEpPUPOBATH MOHSATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HAXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH, NPUMEHSST HU3BECTHBIE METOJIbI
IPU PEIIEHUH MAaTEMATHYECKUX 33J]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e W3BJEKaTh, MNpPeoOpa3OBBIBATH M HWHTEPIPETUPOBATH HH(OOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4yepTekax U pUCYHKaXx;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS HAa TMPaAKTUKE: CpaBHUBATH U
aHAJIM3UPOBATh PEATbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIE MOHATHUS B
npolecce IMOMCKAa PpEeUIeHHs] MaTeMaTH4ecKH  Cc(hopMyIupoBaHHON
npoOsieMbl, MOJEINPOBATh PEAIbHbIE CUTyallUd Ha S3bIKE TI'E€OMETPHH,
UCCIIEI0BATh MMOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM T€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MPakTUYECKHUE 3aJayH,
CBSA3aHHBIE C HAXO0XKJICHUEM F€OMETPUYECKHUX BEITNYMH;

e UMETh NPEICTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUSI T€OMETPUH Kak
COCTaBHOM yacTu (GyHAaAMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiaacca oOyyaromuiicss HayquTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTIEpUPOBAThH MOHATHUSIMH, CBSI3aHHBIMU C TEIAMH BPAIEHUS: IMIHHAPOM,
KOHYyCOM, c(hepoit u mapowm;

pacro3HaBaTh Teda BpamieHus (UUIUHApP, KOHYC, cdepa U 1Iap) u
O0O0BSCHSTH CIIOCOOBI TTOJTYUCHUS TEJI BPAIICHUS;

KJIacCU(DHUITMPOBATH B3aUMHOE PaCIIONOXKeHNEe C(hephl U TIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHWUS,
00BEMBI U TUIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIlCHHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATh MOHATHSAMH, CBSI3aHHBIMH C KOMOWHAITUSIMH TEJ
BpaIieHNs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
OTHCaHHBINA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAaIlICHUS;

BBIYKCIIATh COOTHOIICHUSI MEXIY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJTOOHBIX TEIN;

n300pakaTh MW3y4aembie (UTYPHI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BPAIICHUS;

U3BJICKaTh, WHTEPIPETUPOBAThL W MPeoOpa3oBBIBaTh HHGOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATD OMNEpaIiy HaJl BEKTOPAMH;

3aJ1aBaTh IIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIMHAT;
penraTh TeOMETPUUYECKHE 3319l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METOa MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TOHATUSAMHU, CBS3aHHBIMH C JIBIOKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOWCTBA JIBHKCHHUIA,

BBITIOJIHATh HM300paX€HUST MHOTOTPAHHUKOB W TEN BpaleHUs MpU
MapajuIeIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CUMMETPUHM, 3€PKAIBHOU
CUMMETPUH, MPU TOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHUS MHOTOTPAHHHUKOB W TE€J BpAICHHUS: CEUEHUsS MIIMHIpA
(mapayienTbHO U NEPIEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuieNibHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY ), CCUCHUS 11apa;
UCIOJIb30BaTh METOJbI TOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEeH MIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

OPUMEHATh TeoMeTpuueckre (akThbl ISl PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJBKO IIaroB pELICHUS, €CIH YCIOBUS
MIPUMEHEHUS 33a/I1aHbl B SIBHOW U HESIBHOU (hopme;

peumars 3aJadyd Ha JOKAa3aTelIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

MPUMEHATH MPOrPAMMHBIE CPEICTBA M AJIECKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKHUX 3a]aY;

MPUMEHATh  TOJYYEHHbICE  3HAHUSA  HA  [PAKTUKE:  CPABHUBAT,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHITh U3YUYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUs
MaTeMaTH4ecku  C(OPMYJHUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBAThH
pealbHbIE CHUTYAllMd Ha SI3bIKE T€OMETPUHU, HMCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C MCIIOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHM UM TEOPEM,
anmapara anreOpbl, pemarh NPAKTUYECKHWE 3a/layd, CBSA3aHHBIE C
Hax0XJI€HUEM T€OMETPUUECKUX BEJINYNH,;

UMETh TpeACTaBiIeHUs 00 OCHOBHBIX A3Tamax Pa3BUTHUS TCOMETPUU Kak
COCTaBHOW YacTu (yHIAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB U TeM (undgposBbie)
n/n NPOrpamMMBbl Bcero Konrponbirre | Ipakririeckite o0pa3oBaTebHbIC
padoThI padoTshI pecypesI
1 BBenenue B crepeoMeTputo 23 1
) B3anMHOe pacnioniokeHue NpsiMbIX B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCT IPSIMBIX U INIOCKOCTEH B g
MIPOCTPAHCTBE
4 [lepneHIUKYISIPHOCTD NPSAMBIX U 25
IJIOCKOCTEN B POCTPAHCTBE
VYTIuIBl ¥ paccTOSHUA 16 1
MHororpanHuku 7 1
Bexkropsl B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATHU3AIIH 5 1
3HAaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 5 0




11 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korpomsusre | MpaxTmaeckue (undposbie)
NpOrpamMMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypesr
1 AHanuTHYECKas TEOMETPUS 15 1
) [ToBTOpEHME, 0606HI€HI:IC u 15 |
CHUCTEMaTH3aIus 3HAHUI
3 OO0BEM MHOTOrpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaan MOBEPXHOCTU U OOBEMBI 9 1
KpPYTIJIBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpeHwME, 0606H.[€Hlfe u 17 1
CUCTEeMaTH3aIus 3HAHU I
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 7 0







IHOYPOYHOE INVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoJibHbie
padoThI

IIpakTHYecKkue
padoThI

Jlara
U3YYeHUS

JJIeKTPOHHbBbIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcebl

OcHoBHbIE TpaBUIa H300paKEHUS HA
PUCYHKC IJIIOCKOCTH, MapaJlJICJIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpeOMETPUH: TOUKA, TIpsiMas,
MJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUIIa U300paKESHHsSI HA PUCYHKE
IIJIOCKOCTH, IapaJlJICIIbHBIX IPAMbBIX
(0Tpe3koB), cepeIMHbl OTpE3Ka

[TonsATus: nepecekaromumecs MIOCKOCTH,
nepeceKaronuecs npsmMas 1 MIoCKOCTh;
IIOJIyIIPOCTPAHCTBO

[TonsTHs: mepeceKarouuecs MIOCKOCTH,
nepecekaronmecs npsimasi ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHHKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX O0HEKTOB

AXCHOMEI CTCPCOMECTPHHU U IICPBLIC




CJIICACTBHA U3 HUX

Axcuomel CTCPCOMCTPHHU U TICPBLIC
CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cnenctBus U3 HUX. CrocoOwl 3a1aHus
MPSIMBIX | MJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHNUs TPSIMBIX U TUIOCKOCTEH

10

N300paxkenue ceueHuii nupamubl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxenue nepecedeHmst
MOJTYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MIOCTPOEHHBIX CEUEHHUH pa3HBIMU LIBETAMU

11

N300paxkenue ceueHuii nupamubl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHue nepecedeHmst
MOJTYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MOCTPOSHHBIX CEUEHHUH pa3HBIMU LIBETAMU

12

N300paxkenue ceueHuit nupamubl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHue nepecedeHmst
MOJTYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MIOCTPOSHHBIX CEUEHHUH pa3HBIMU LIBETAMU

13

N300paxkenue ceuenuii nupamubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHue nepecedeHmst
MOJTy4YEHHBIX TUIOCKOCTeH. PackparBanue
MOCTPOEHHBIX CEUEHUH pa3HBIMU LIBETAMU

14

Merton cieoB i TOCTPOSHUS CeUeHUN




15

Merton cieoB i MOCTPOCHUS CEUCHUH.
CBolicTBa nepeceyeHuid MPSIMbIX U
IJIOCKOCTEH

16

Mertopa cieoB Ui OCTPOCHHS CEUCHUH.
CaoiicTBa niepece4eHnii MpsIMbIX U
IJIOCKOCTEN

17

ITocTpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh I1aroB
IIOCTPOEHHUS

18

ITocTpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh L1aroB
IIOCTPOEHHUS

19

IToctpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh LIaroB
IIOCTPOEHUs

20

[TocTpoenue ceuenuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&opax. Co3zmanue
BBIHOCHBIX YEpTEXKEN U 3aMKCh 11aroB
IIOCTPOEHHUS

21

[ToBTOpenue mnanumetpun: Teopema o
MIPOIOPLHOHANIBHBIX oTpe3kax. [logobOue
TPEYTroJbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX HA
BBIHOCHBIX 4YepTekax. McTtopus pazBuTus
TJITAHUMETPUHU U CTEPEOMETPHH




23

Kontponbnas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacnosioKeHUe NpsMbIX B
npoctpancTse. CKpelBaroecs
npsiMble. [Ipu3Haky ckpemuBaronmxcs
npsaMbIX. [lapamiensHbie npsiMbIE B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSMOM MapaiiesibHON
JAHHOM NPSMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
npsAMoii. Jlemma o nepeceyeHuu
MapajuieIbHbIX MPSMBIX INIOCKOCTHIO

26

[TapamiensHOCTB Tpex npsiMbIX. TeopeMa o
TPEX MapajuleNbHbIX NPsMBIX. Teopema o
CKPELIUBAIOIINXCS MPSAMBIX

27

[TapamienbHOE IPOEKTUPOBAHMKE.
OcHOBHBIE CBOWMCTBA APAJIIEIBHOTO
npoeKTHpoBaHus. M3o00paxxeHne pa3HbIX
¢buryp B mapaiensHON MPOESKIINN

28

entpanpHas nmpoekuus. YTomi ¢
COHAIIPABJIICHHBIMA CTOPOHAMHU. YTOII
MEKIYy NPSIMBIMU

29

3agaun Ha TOKa3aTeILCTBO U
HCCIEI0BaHNe, CBI3aHHEIE C
PacoNI0KEHUEM TPSMBIX B IPOCTPAHCTBE

30

[TonsATHA: MapamIeNbHOCTD NPSAMOMN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapaJUIeIbHOCTH MPSIMOU U TUIOCKOCTH.




CaoiicTBa napamieabHOCTU IPSIMON U
TUIOCKOCTH

31

I'eomeTpuueckre 3ajauy Ha BEIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajIeIbHOCTHIO MPSAMBIX U MJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTtpoeHue ceueHust, MPOXOIALLETO Yepe3
JTAHHYIO IPSAMYIO Ha YEPTEXKE U
MapaJIEIBHOIO0 IPYrou npsimoit. Pacuér
OTHOIIEHUI

33

[TapannensHas npoekus, IPUMEHEHUE
JUTSL TIOCTPOCHHMSI CeYeHUH Ky0a 1
napamuienenumnena. CeoncTa
napajuiesienume1a U Ipu3Mbl

34

HapanneanHe IIJIIOCKOCTH. HpI/IBHaKI/I
napaJluIeJIbHOCTH ABYX IJIOCKOCTEM

35

Teopema 0 mapamieIbHOCTH U
C€IUHCTBEHHOCTH IIJIOCKOCTH, Hpoxozmmeﬁ
yepes TOUKY, He MPUHAAIEKAILYI0 JaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CaolicTBa napasuieabHbIX MIIOCKOCTEN: O
MapajyIeIbHOCTH MPSIMBIX MEPeCceUeHUs
IIPY IIEPECEUYECHNN IBYX ITapalIEIbHBIX
IJTIOCKOCTEH TpeThen

37

CaolicTBa napasuleabHbIX MIOCKOCTEN: 00
OTpEC3Kax NMapaJlJICIbHBIX IMMPAMBIX,
3aKJIFOYEHHBIX MEXY MapaJlIeIbHBIMU
IJIOCKOCTSIMU; O MEpECeUeHUH MPSMOii ¢
JBYMs apaJlJIeIbHbIMU TJIOCKOCTSIMU




38

[ToBTopenue: reopema [ludaropa Ha
TUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CBoiicTBa Ky0a ¥ MPSMOYTOJIBLHOTO
napasienenumneaa

41

Boruncnenue 1MH 0Tpe3KoB B KyOe u
MIPSIMOYTOJIBHOM ITapaJuIeIICIINAIIE e

42

IleprieHIUKYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTH IPSIMOMN U
IJIOCKOCTH

43

[lepnieHIUKYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTH IPAMOMN U
IJIOCKOCTH

44

Teopema o cymiecTBOBaHMH U
€UHCTBEHHOCTH IIPSIMOM, IPOXOAAIICH
4yepes3 TOUKY IIPOCTPAHCTBA U
NEPIEHIUKYISIPHON K IIIOCKOCTU

45

IInockoctu u MNCPICHANKYJIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAX

46

[ImockoCTH M EePIIEHIUKYJIIIPHBIE UM
MIPSIMBIE B MHOTOIPAHHUKAX

47

[lepnenIuKyIsIp ¥ HAKJIOHHAS.
[TocTpoenue nepneHauKysipa u3 TOUKH Ha
MPSIMYIO

48

[lepnieHnuKyIsip U HAKIOHHAS.




[TocTpoeHue nepneHUKyIsIpa U3 TOUKU HA
MPSAMYIO

Teopema 0 TpEX nepHeHAUKYIISIPAX

49
(mpsimast u oOpaTHasi)

50 Teopema o Tp€x nepHneHANKYISIPAX
(mpsiMas u oOpatHas)

51 Yron Mexay CKpenyBaromUMHUCS
MIPSIMBIMU
ITouck neprneHauKyJIIpHBIX NPSMBIX C

52 IIOMOUIBIO NEPIIEHIUKYISPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyda, MpU3MBl,

54 MPaBWILHON MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM MPOEKIINU
[TocTpoenue cedenuii kyba, mpU3MBI,

55 MPaBUWIBHOM MUPAMHJIBI C IOMOLIBIO
OPTOTrOHAJILHOMN MPOEKIINHU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO II0ckocTu. [lnockocTu
CUMMETPHUI B MHOTOTpaHHHUKaX

57 [Ipr3Hak nepneHIuKyJISIPHOCTH OPSIMOU U
MJIOCKOCTH KaK CIIEJICTBUE CUMMETPUHU

53 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
PaccTOSHUN OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PaccTOSHUM OT TOYKH JI0 IJIOCKOCTH

60 Croco0ObI OMYCTUTP MEPIICHINKYIISPBI:




CUMMCETPUA, CABUT TOYKHU I10
MapajyIeIbHON MPAMOM

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KontponbHas padota "B3zanmuoe
pacmooKeHUe MPSMBIX U TUIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: Yyroy Mexay NpsSIMbIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MeXIy
CKpCIIUBAKOIIUMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘-ICCKI/Ie MCTOAbI BBIYMCIICHUA
yria MCXKXAYy NpAMbBIMA B MHOI'OI'PaHHUKAX

66

JIByrpansbiil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yrja

67

[lepnennukynspHble miaockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYJIPHBIX TIOCKOCTEN

68

[Ipu3Hak nepnesaAuKyISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O IPSIMOU
IepeceyeHus ABYX MIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

69

[IpsiMoyrobHBIN Napasuienenunesn; Kyo;
U3MEpEHUs], CBOMCTBA IPSIMOYTOJIBHOTO
napasJiesienumnea

70

TeopeMa O AuaroHaau MnmpsMoOyrojJbHOIO




nmapajiejacnumneaa u CICACTBUC U3 Heé

71

CTepCOMeTpH‘leCKI/IC " MPUKJIAAHBIC
3aaa4u, CBA3aHHBIC CO B3aMMHbBIM
PACIIOJIOKCHUEM MPAMBIX U IJIOCKOCTHU

72

HOBTOPCHI/ICZ CKPCHIUBAOIIHUEC ITPSAMBIC,
HapalJICJIbHBIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOT'OrpaHHUKax

73

[Tapa nmapannenbHbIX I0CKOCTEN HA
CKPEIIMBAIOIINUXCS MPSMBIX, PACCTOSIHHE
MEX/1y CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUAX

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMOM 710 TIOCKOCTH

75

Brpluucnenue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C
IIOMOILBIO NIEPIEHANKYJIIPHON IUIOCKOCTH

76

TpéxrpaHHbliil yroJi, HEpaBEHCTBA JJIst
TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB IS
TPEXTPAaHHOIO yIJIa

77

DneMeHTHI chepUIeCcKOil reOMETPUH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

Kontposnbnas padota "Yribl u
paccrosiHus"

79

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 3JIEMEHTHI"

80

[Tupamuaa. Bunel nupamua. [IpaBunsHas
nupamMuIa




[Ipusma. IIpsAmas 1 HAKJIOHHASI IPU3MBI.

81 [IpaBunbHas npuzma !

20 [IpsimMoit napajienenunes, 1
NPSIMOYTOJIBHBIN Mapajuienenumnesn, Kyo

23 Beimykisle MHOrorpanauku. Teopema 1
Olinepa
Brimykisie MHOTOTpaHHUKH. Teopema

84 Oiinepa. [IpaBriibHBIE U IOJTYIIPABUIIBHBIE 1
MHOTOTPaHHUKHU

85 KonTponsnas padora "MHororpaHHuKT" 1

26 [loHsATHE BEKTOpa Ha MJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PasnocTh BEKTOpPOB 1

89 [IpaBuno mapamienenurnena 1

90 YMHOK€EHNE BEKTOpa Ha YHUCIIO 1
Pa3noxxenue Bektopa 1o 0azucy Tpéx

91 BEKTOPOB, HE JIKAITUX B OJHOMN 1
IJIOCKOCTH

92 CkansipHoe Npou3BeICHUE 1

93 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiinue 3a1a4u ¢ BEKTOpamMu 1

95 IIpocreiiue 3aga4u ¢ BEKTOPaMHU 1

96 [Ipocreiimme 3a1a4m ¢ BEKTOpaMU 1

97 IIpocreiimue 3a1a4u ¢ BEKTOpaMu 1

98 O06o01eHne U cucTeMaTu3alus 3HaHUN 1




99 O0600111eHre U cucTeMaTu3alus 3HaHu| 1
100 HTorosast KOHTpOJIbHAs paboTa 1
101 AHanu3 UTOroBOM KOHTPOJIbHOM pabOThI 1
102 O06o0011eHne ¥ cucTeMaTu3aus 3HaHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KITACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
Hara undposbie
Ne n/m | Tema ypoka Kontpoasnbie | IlpakTnueckue
Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIEC
padoThI padoThI
pecypcsl
| [ToBTOopenue Tembl "KoopanHaTel BEKTOpa |
Ha IJIOCKOCTH U B IpOCTpaHcTBe"
5 [ToBTOpenue tems! "CkanspHoe |
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncinenue yria )
MEXJly BEKTOpaMU B IPOCTpaHCcTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHUE TPSIMOMH, |
MPOXOSIIEN Yyepe3 ABE TOUKH"
5 YpaBHEHUE IIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax
6 YpaBHEHHE NIOCKOCTH, HOpMaJlb, )
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
7 BekTtopHoe npousBeneHue 1
2 JIuneliHble HEPABEHCTBA, JIMHEWHOE 1
MPOTrpaMMHUPOBAHNE
9 JInneliHble HEPABEHCTBA, JIMHEWHOE 1
MporpaMMHUpPOBaHUE
10 AHanmMTUYECKHE METO/bI pacyéTa yria |
MEXIy MPSMBIMU B MHOI'OTPaHHUKAX
1 AHaUTUYECKHE METO/IbI pacyéTa yria |
MEXIy IJIOCKOCTSIMHA B MHOTOTpaHHUKAX
12 ®opMya pacCTOSHUS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAWHATAX

HaxoxnaeHnue paCCTOSIHI/Iﬁ OT TOYKH JO

13
IJIOCKOCTH B KyOe

14 HaxoxneHne paccTosiTHUNA OT TOYKHU J10
IJIOCKOCTH B MPAaBWIBHOW MUPaMUIE

15 KonTponbHas padota "AHanuruyeckas
reoMeTrpus"

16 CeueHust MHOTOTPAHHUKOB: CTaHJAApTHBIE
MHOT'OTPaHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METO/T CIIEI0B
CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, IIEPECEUEHUS IPSAMBIX U
IIJIOCKOCTEN

19 [TapannenbHble TpSIMbIE U MIJIOCKOCTH:
napajieJIbHbIe CEUeHHUS

20 [TapasnsenbHble NpsIMbIE U TUIOCKOCTH:
pacu€T OTHOLICHUI
[TapannenbHble NPsIMBIE U TUIOCKOCTH:

21 YTJIBI MEXKY CKPELIMBAIOIIAMHUCS
MPSIMBIMU
[lepnenauKkynsipHbIE IPSMBIE U

2 IJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEePHEHUKYIISIPHBIX TUIOCKOCTEH U
NPSIMBIX, CHMMETPHUY MHOTOI'PAHHUKOB
[lepnieHauKynsipHBIE IPSMBIE U

23 ILUIOCKOCTH: TEOPEMA O TPEX
NepreHuKyIspax

24 [TepnienauKysspHbIE IPSMbBIE U




TIJIOCKOCTH: BBIYMCJICHUS OJINH B
MHOIr'OrpaHHUKax

25

IToBTOpenue: wiomanu
MHOTOYTOJIbHUKOB, ()OPMYJIBI IS
TI0IIAEH, COOOpaXKEeHUs MOA00Us

26

[ToBTOpeHue: miomaIm
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIs
TIoIaIel, COOOpaKEeHHsI TOA00MS

27

[ToBTOpEHME: TIOMIAAN
MHOTOYTOJIbHUKOB, (POPMYJIBI SIS
IoIIa e, cooOpakeHus moaoous

28

[Inomany ceyeHnii MHOTOIPaHHHUKOB:
TJTOIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS MO00Us

29

[Inomany ce4eHuit MHOTOIPaHHUKOB:
IUIOIIAIU TIOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS MOJ00us

30

KonrtponsHas padora "[loBTopenue:
MHOT'OTPaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O0BEM Tema. O0BeM IPSIMOYTOJILHOTO
napaJiesenunesa

32

3amaun 00 yaBOCHUU Ky0Oa, 0 KBaJpaType
Ky0a; 0 TpUCEKIHMH yTia

33

CrepeomeTpryecKue 3a/1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIEHOTO
napajuiesenunesia

34

HpI/IKJ'Ia,I[HBIC 3aJa4yu, CBA3aHHBIC C




BBIYHCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO

napajuiesienuneaa

35 O06BEM npsMOit IPU3MBI

16 CrepeoMeTpUUYeCKHE 3a1a4H, CBA3aHHBIE C
BbIUUCIIEHHEM 00BEMOB IPSIMOM MPU3MBI

37 [IpuknanHele 3a1a4um, CBsI3aHHbIE C
00BEMOM MPSIMON TPU3MBI
Brruncnenue 06bEMOB Tell € TOMOLIBIO

38 ornpenenénHoro uHTerpana. O0bEm
HAKJIOHHOH IIPU3MBI
Boruncnenue 06bEMOB TeIl € TOMOLIBIO

39 onpeaenéuHoro unrerpaia. Oobpém
MIUPAMM/IbI

40 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00bEMOB MUPaMHU/T C OOIITUM yTIIOM

41 dopmyna 06bpéMa nupamuisl. OTHOIIEHHE
00BEMOB MUPaMH/I C OOLIHM yTIIOM

4 CrepeoMeTpUUECKHE 3aJa4H, CBA3aHHBIE C
00bEMaMU HaKJIOHHOM MPU3MBbI

43 CrepeoMeTpHUuecKUe 3a]aut, CBA3aHHbIE C
o0BbEMamMu MUpaMUIbI
[Ipuknanueie 3anaun mo Teme "OO0bEMBI

44 ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
IPU3MBI

45 [Ipuknagueie 3agaun 1mo Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00BEMOM TUPAMUIBI

46 [Ipumenenne 00bEMOB. Briunciienne

PaCCTOAHUA A0 IMMIIOCKOCTH




Kontponbnas padota "O0nEM

47 "
MHOI'OTpaHHUKA
Hunuuapuyeckasi HOBEPXHOCTb,

48 o0pa3yronue MUIHHIPUIeCKON
HOBEPXHOCTHU

49 Humnap. [Ipssmoit KpyroBou HUIUMHAIDP.
[Inomane moBepXHOCTU LUUIUHIPA

50 Konnueckast moBepXHOCTh, 00pa3yromme
KOHUYECKOU nmoBepXxHOoCcTH. Konyc

51 Ceuenue KoHyca IIOCKOCTHIO,
napauleJIbHON MJI0CKOCTH OCHOBaHUS

57 Yceuénnslii konyc. M3o0paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomanb 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCA

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTrpHuueckue 3aaui Ha

55 JI0KA3aTeJIbCTBO U BBIYHMCIICHHE,
MOCTPOCHUEM CEUEHUN LUITMHPA, KOHyCa
CrepeomMeTpruyeCKHE 3a/1a4u Ha

56 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
MOCTPOEHUEM CEYEHUH HUINHAPA, KOHyca

57 [Ipuknansele 3a1a4um, CBsI3aHHBIE C
TUATUHIPOM

58 [IpuknagHelie 3aqa4n, CBSI3aHHbIE C
LHATUHAPOM

59 Cdepa u map




60

[epeceuenue cheps! u mapa ¢
iockocthio. Kacanue mapa u cdepsl
TUIOCKOCTBI0. By 1 n300pakenue mapa

61

ITepeceuenue cdepsl u mapa ¢
iockocThlo. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bua n n3obpaxeHue mapa

62

VYpasuenue chepsl. [Inomans chepst u eé
yacTen

63

Cummetpus cdepsl U mapa

64

CrepeomeTrpuueckue 3aja4u Ha
JI0Ka3aTeJIbCTBO M BBIYHUCIICHUE,
CBsI3aHHBIE CO chpepoli U mapom,
MTOCTPOCHHUEM UX CEUYCHHH IITOCKOCTHIO

65

CrepeomeTpuueckue 3aJa4u Ha
J0Ka3aT€jIbCTBO U BBIYHUCIICHUC,
CBsI3aHHBIE CO chpepoii U mapom,
MMOCTPOCHHUEM UX CEUCHUH IIIOCKOCTHIO

66

[MpukinagHble 3a1a4K, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA IJIOCKOCTH,
BBIUKCJICHHS B OKPY>KHOCTH, CTaHIaPTHBIC
nmoxoous

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpallICHUSA U
MHOTI'OrpaHHUKOB

69

3anaun o reme "Tena U MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena U MOBEpXHOCTH
BpaieHus"




71

KonTponbnas pabora "Tena u
MOBEPXHOCTH BpalieHus"

72

O06wém numunapa. Teopema 06 00bEMeE
MMpAMOTo HUJIMHApA

73

Borancnenue 06bEMOB Tell € TOMOULIBIO
ornpenenéHHoro uHrerpana. O0bEM
KOHYyCa

74

ITmomiamy OOKOBOM U ITOJITHON
MTOBEPXHOCTH KOHYCa

75

CrepeoMeTpUUECKUE 33]a4H, CBA3aHHbIE C
BBIYHCIICHHUEM 00BEMOB IIWIIMH]IPA,
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