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st oOyyvaromuxcs 10 — 11 xkmaccos

bepe3oBCckuii MyHUIIMITAJIBHBIN OKPYT,



INOACHUTEJIBHASA 3AIINCKA

['eomeTtpus siBrsieTCS OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs, TaK Kak OO0ECHeunBaeT BO3MOXKHOCTb HW3YUYEHHS JUCUUIUIUH
€CTECTBEHHO-HAYYHON HAIIPABJIICHHOCTH W IPEIMETOB T'YMaHUTApPHOI'O ILUKJIA.
[TockonbKy JOrHYecKoe MbILUIEHUE, (HOPMUPYEMOE MPU U3yYEHUH 00yHYarOUUMUCS
NOHATUWHBIX OCHOB TI'€OMETPUM, NPH JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUU
LIEIIOYKH JJIOTUYECKUX YTBEPIKICHUM PU PELICHUN T€OMETPUYECKUX 3a/1a4, YMEHUE
BBIJIBUTaThb W OIPOBEPraTb TMIIOTE3bl HEIOCPEACTBEHHO HCIIOIB3YIOTCA IpU
pElIeHUH 33/]a4 €CTECTBEHHO-HAYYHOI0 IUKJIA, B YACTHOCTH (PU3NYECKUX 3aj1ay.

Llenp ocBoeHuUs mporpaMmbl yueOHOro Kypca «l'eoMeTpusi» Ha yriryOJI€HHOM
YPOBHE — pa3BUTHE WHANBUAYATbHBIX CTIOCOOHOCTEH 00YUaIOINXCs IPU U3YUCHUN
TeOMETPUH, KaK COCTaBJsIONMIEd mpeaMeTHoW obnactu «Marematnka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U MCIIOJIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JEHCTBUMN, CIeIM(PUYHBIX TEOMETPUH,
¥ HEOOXOUMBIX I YCIEIIHOTO Npo(heCcCHOHAIBHOTO 00pa30BaHus, CBSI3aHHOTO C
VCIIOJIb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMM 3ajjauaMy Kypca TE€OMETpUM Ha YriayOJIEHHOM YpOBHE,
pacIIMPSIOUIMMU U yCUJIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paclIMpeHne NpPENCTABIEHUS O T€OMETPUN KaK 4aCTH MHUPOBOW KYyJIbTYpHI U
¢dbopMupOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYIKAIOLTUM MHPOM;

(¢opMupoBaHHE TMpPENCTaBICHUs O MPOCTPAHCTBEHHBIX (UIypax Kak o
BAKHEUIIMX MATEMaTUYECKUX MOJEIAX, IO3BOJAIOIIMX OIKCBHIBATH U U3Yy4aTb
pa3HbI€ SABICHUS OKPY>KAIOLEro MUpa, 3HaHUE MOHATUINHOTO anmnapara o pasaeiny
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpuUu;

¢opMupoBaHre  yMEHUS ~ BIAJCTh  OCHOBHBIMM  TIOHATHUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMysl U yMEHHE MX HPUMEHATb, YMEHHs JOKa3blBaThb TEOPEMbl M HAXOJIUTh
HECTaHAApTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

(opMHpOBaHUE YMEHMS PACIlO3HABAaTh HA YEPTEkKaX, MOACIAX U B pEaIbHOM
MHpE MHOTOTPaHHUKM M Te€jla BpallCHUs, KOHCTPYUPOBATh T'€OMETPUUYECKHUE
MOJIEIIH;

(opMupOBaHHE MOHHMMAaHUS BO3MOKHOCTH AaKCHMOMAaTHYECKOI'O IOCTPOEHUs
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBaAaHUE MOHUMAHUS POJIM AKCMOMATHUKU MpHU
IIPOBEJEHUN PACCYKIACHUN;

(¢opMupoBaHUE YMEHHS BIaJ€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pelIeHns], YMEHHs UX IPUMEHSATh, IPOBOJUTH J10KA3aTEIIbHBIE PACCYKACHUSA B XOI€
pElIEHNs] CTEPEOMETPUYECKUX 3alady M 3aJad C IMPAKTUYECKUM COJIEPKAHUEM,
(dopMHpOBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU



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

pa3BUTUE M COBEPUICHCTBOBAHWE MHTEIUICKTYyaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEN 00Yy4aroIIuXcsl, MO3HABATEIbHOM aKTUBHOCTHU, MCCIIEI0BATENbCKUX
YMEHUM, KpUTUIHOCTH MBIILUICHHS], THTEPECA K U3YUYEHUIO T€OMETPUU;

dbopmupoBaHre (QYHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHUsI DPACMO3HABATh TMPOSBICHUS T'E€OMETPUYECKUX TMOHSITHH, OOBEKTOB W
3aKOHOMEPHOCTEN B PEaNbHBIX XU3HEHHBIX CUTYAlUSX W MPU U3YUECHHUH JIPYTHX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICTMPOBAHUSI PEAJbHBIX CHUTYallMi, UCCJIENOBAHUS TOCTPOSHHBIX MOJIEIEH,
UHTEPHIPETALUU [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COJIepKaTEIbHBIMU JUHUSIMHU yuyeOHOro Kypca «l'eomeTpusi» B
10-11 kmaccax sBistores: «lIpsmble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAWMHATHI B
POCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM HA YIUIYOJIEHHOM YypOBHE OOy4eHUS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIHHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHupoBaHUE  JIOTHUECKMX YMEHHH  pacmpenensieTcs He  TOJBKO  TI0
coJiepKaTesIbHBIM JIMHUSM, HO U 1O TojgaM oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjibTaram ocBoeHusi denepanbHoi paboueit
IporpaMMbl, pacrpeie€HHbBIM O TrojaM OOyuYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHITUITHAIBHBIM BOIIPOCAM 00yYaronuecs
oOpamaJiuch  HEOJHOKpPATHO. ITO  TO3BOJSET OpPraHU30BaTh  OBJIAJICHUE
reOMETPUYCCKUMU TTOHSATUSIMU U HaBBIKAMHM TIOCJICIOBATEIIBHO U TIOCTYIIATENIBHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T'€OMETPUYECKUX MPEICTABICHUN O0YyUYarOIMUXCs, PACIIUpAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[Tepexo k M3yUYeHUIO FTEOMETPUN HA YTIyOJIEHHOM YPOBHE TTO3BOJISIET:

co3math  ycioBus s auddepeHnmanud  oOy4deHUs, IMOCTPOEHUS
UHAUBUIYAIbHBIX 00pa30oBaTeIbHBIX MpOrpaMM, OOECHEeUUTh YIIIyOJIEHHOE
M3y4YCHUE TEOMETPHUH KaK COCTABISIONIEH yueOHOTo peamera «MaTteMaTukay;

MOJTOTOBUTh OOYYaIOIMIUXCA K MPOAOHKCHUIO HW3YYEHHUS MAaTEMaTUKH C
yu€ToM BbIOOpa Oynaymien mnpodeccun, obOecreynBas MPEEeMCTBEHHOCTb MEXKIY
001muM 1 podeccuoHaILHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 vaca: B 10 kiacce — 102 ygaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEJIeIO).



COJEPXAHME OBYUYEHUA
10 KITIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATUS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHEe 00 aKcMOMaTHYECKOM IOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosioxkeHrne MNpsAMBIX B NPOCTPAHCTBE: IMEpPECEKarOIIMeECs,
napajulelibHble W CKpeluBaromuecss mnpsmble. [IpU3HakuM CKpemumBarOMXCs
npsAMbIX. [lapamienbHOCTh TPSAMBIX U ITIOCKOCTEN B IMIPOCTPAHCTBE: NapaJuICIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, TAPAIIIEIBHOCTD IIPAMON
U 1iockocTH. [lapannenbHoe W LIEHTpaJIbHOE NPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OCHOBHBbIE CBONCTBa NapajjIeNbHOr0 MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajuiesbHON MPOEKUHUH. YTJbl C COHANMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpsSMBIMU B IIPOCTPAaHCTBE. [lapajuienbHOCTh IIIOCKOCTEN: NapauleIbHbIC
IJIOCKOCTH, CBOMCTBA rapauieabHbIX IJIOCKOCTEM. [Ipocreimmue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpaj’lap, NapauleJenumnen,
IOCTPOEHUE CEUCHUN.

[leprieHIMKYISAPHOCTH NPSIMOM M IJIOCKOCTH: NEPIIEHIUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJIIEIBHBIE W IEPHEHAMKYJSIPHBIE K IIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPNEHNKYJIAPHON IIJIOCKOCTH. OpTroroHaneHOE MIPOEKTUPOBAHUE.
[leprieHAMKYNSAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE
OT IPSIMOH J10 MJIOCKOCTH, MPOEKIHs (PUTYpBI HA MITOCKOCTh. [leprneHaAuKyIspHOCTh
IJIOCKOCTEM: NMPU3HAK MEPHEHAUKYISIPHOCTU JBYX IUIOCKOCTEW. Teopema o TpEx
IIEPIICHIUKYJIAPAX.

VYl B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM WM IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBolicTBa INIOCKHUX YIJI0B MHOTOTPaHHOTO yriia. CBOMCTBA IUNIOCKUX U ABYTPAHHBIX
YIJIOB TPEXIPAHHOTO yIUIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKu

Buasl MHOrorpaHHMKOB, pa3BEépTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, npsmasi 1 HaKJIOHHas IpU3Mbl, OOKOBasl U MOJHAs OBEPXHOCTh MPU3MBI.
[Tapautenenurnen, IpsAMOYTOJIbHBIN MapAJUICIECIUIET U €ro cBoicTBa. KpaTuaimme
IyTH Ha IOBEPXHOCTM MHOrorpaHHuka. Teopema Oiurepa. IIpocTpancTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMua, NpaBUibHas U yCeUEHHAas
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHEd MPaBUIBHON MUPaMUIbL.
[IpaBuibHBIE MHOTOIPAaHHUKM: IPaBUJIBHAS NPU3MAa WM IpPaBUIbHAA INHPAMHUAA,



paBUJIbHAS TPEYTOJIbHAS TUpaMua U MPaBUIIbHBIN TEeTpadip, Kyo. [Ipencrapnenue
O MIPaBWJIbHBIX MHOTOTPAHHUKAX: OKTadAp, NOJCKa3Ip U UKOCABIP.

BriunciieHre 31€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHalid, YTJIbL
[Inomaas OOKOBOM MMOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMOM MPHU3MBI,
TUIOMIAh OCHOBaHMH, TeoOpeMa 0 OOKOBOI MMOBEPXHOCTH MPsAMOH mpu3Msbl. [1nommaas
OOKOBOM TOBEPXHOCTU M TOBEPXHOCTH TNPABWIBHOW TMHPAMHUJIBI, TEOpeMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBL.

CummeTpuss B MNPOCTPAHCTBE. JIEMEHThl CHMMETPUM  NPAaBHIbHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPABHWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajuielienuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CHUMMETpPUS NPaBUIbHON
MAPAMHU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lTonsTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPbI KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[lonsTe kKoMIUIaHapHBIE BEKTOPHI. lIpHM3HAaK KOMILIAHAPHOCTHM TPEX BEKTOPOB.
[IpaBuno mnapamenenunena. Teopema O pas3noKEHUM BEKTOpa IO TPEM
HEKOMIUIaHapHbIM  BeKkTopaMm. [IpsmoyronpHas  cuctemMa  KOOpAMHAT B
npoctpancTBe. Koopnunatel BekTtopa. CBA3b MEXIAYy KOOPAMHATAMU BEKTOpA U
KOOpAMHATAMH TOYEK. YTOJI MeXAy Bekropamu. CKalspHOE MNPOU3BEAECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[TonsiTs: 1WIMHAPUYECKAas TIOBEPXHOCTh, KOHHUYECKAs MOBEPXHOCTD,
chepuyeckas TMOBEPXHOCTh, OOpasyromue TmoBepxHOCcTeil. Tema BparieHus:
UJIUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxkenue cepbl
U TUTOCKOCTH, KacaTellbHas MIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CummMetpust chepsl 1 mapa.

O6béMm. OcHOBHBIE CBOHcTBa 00BEMOB Ten. Teopema 00 o00bEME
IpsIMOYTOJILHOTO Tapajulenenunena W ciaeacTBusi u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM TMPU3MBI, IMIMHIPA, MUPaMHUIbl 1 KoHyca. O0BEM mapa W mapoBOTro
CETMEHTA.

KomOuHanuu Ten BpaiieHus W MHOTOrpaHHukoB. [Ipusma, BmucaHHas B
HWINHAP, ONHCAaHHAas okojo mwiuHapa. [lepeceyenue cdepsl W 1mapa ¢
wiockocThio. Kacanme mapa u chepsl miockocThio. [loHSTHE MHOTOrpaHHUKA,
OMUCAaHHOTO OKO0JIO cdepbl, cdepbl, BOUCAHHOW B MHOTOIPAaHHUK WM TEJO
BpaIlleHusI.



[Inomans MOBEPXHOCTH UUIUHAPA, KOHyCa, IUIOMAAb chepbl U €€ JacTew.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonooHeix Quryp. IlpeoOpazoBanue mnogodus, romoreTus. PemieHue 3agau Ha
IJIOCKOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoenue ceueHnii MHOTOTPAaHHUKOB M TE€J BPAILEHUS: CEUYCHHS LUIIMH]Ipa
(mapayuienbHO M NEPHEHAMKYJSIPHO OCH), CEYeHHUs KOHyca (MmapasuiesibHbIe
OCHOBAHHUIO U MPOXOJIAIINE YePe3 BEPIINHY), CEUCHHUS I1apa, METOIbI TIOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METOJ] MEepeHoca
CEKYILEH TTIOCKOCTH.

BekTopbl H KOOPANHATHI B POCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMU. BEKTOpHOE YMHOKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXKeHHUsA. [IpsMoyrojibHas cucTeMa
KoopAuHAT B mpoctpancTtBe. KoopaumHaTel BekTopa. PasioxeHue BeKkTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIN METO] IPH PEIICHUU T€OMETPUIECKUX 3a1ad.

JABUKEeHMSI B MPOCTPAHCTBE

JIBiwxenus: mpoctpanctBa. OtoOpaxkeHus. [[B>kKeHUsT W paBEHCTBO (puryp.
OOmue cBoicTBa JBMKEHUM. Bunpl JIBUWXKEHUN: MapaulebHBIM IMEpEeHoc,
LHEHTpaJdbHas CHUMMETPHS, 3€pKajlibHasi CUMMETpHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus mogobus. [Ipsmas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

1) rpakaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUIMCKOr0 00IECTBA, MPEACTABIECHUE O MATEMATUYECKHUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MNPOUETYP
rpaXJaHCKoro  obOmectBa  (BBIOOpPBI,  OMpPOCBI W JApPYyroe), yMEHHue
B3aUMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON TpakAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUICKOW MAaTE€MAaTHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBEJIECHHS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHHUEM JOCTH)KCHUN HAYKU U JACSATEIbHOCThIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a7a4, peUIeHUH, paccy AeHU, BOCIPUUMYHUBOCTD
K MaTEeMaTUYECKUM acClEeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnMTAHME:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
MHTEpEcax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AESTEIbHOCTHIO;

6) TpynoBOe BOCIIUTAHHE:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOM  AESATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr ¥ pearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYECKOMY  OOpa3oBaHUIO W



caM0o0Opa30BaHUIO Ha TMPOTSHDKEHHH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTeMaTUYeCKON HalpaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUE BIIMSHUS
COI[MAJIbHO-O)KOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLUAIBbHON
Cpelibl, 0OCO3HaHUE MI00ANTBHOTO XapaKTepa dKOJIOTMUECKUX MpoOsieM, OpUEHTAIUS
HAa TPUMEHECHHE MaTEMAaTHYECKUX 3HAHUM IS pelieHus 3agady B 00JacTu
OKpY>Kalolllel cpenbl, IUIAHUPOBAHUE TMOCTYNKOB M OIIEHKH WX BO3MOKHBIX
MOCJICICTBUU JIJISL OKPY KAIOILIEN CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHU U 0OI1IE€CTBEHHOMN MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HAyKH Kak c(pepbl YeIOBEUECKOM AESTEILHOCTH, 3TANIOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL pa3BUTHUSI IMBWJIM3ALINH, OBJIAJICHUE SI3bIKOM MAaTEMATHKUA U MAaTeMaTUYECKOU
KyJbTYPOU KaK CpEJICTBOM IMO3HAHUS MHPA, TOTOBHOCTh OCYILIECTBIISITH IPOECKTHYIO
U UCCIIEIOBATENBCKYIO JEATeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA

ba3zoBble 1ornyeckue aeiicTBU:

BBISIBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIEC IMPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy TMOHATUAMH, (POPMYIHUPOBATH
ONpeIeJICHUs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIWU,
OCHOBaHWUS JJIs1 0000IICHNS ¥ CPAaBHEHHUS, KPUTEPUU MTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHUS
B (pakTax, NaHHBIX, HAOMIOJACHUSX W YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU st
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MAaTEMATUUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBAaTh ApPTyMEHTAIINIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYXKICHHS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemnieHus ydeOHOW 3amayd  (CpaBHUBAaTh HECKOJBKO
BApUAHTOB pPEICHUs], BRLIOUpATh HanboJIee MOAXOIAUIUN ¢ YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, ApPryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IIPOBOJUTE CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, HCCIEIOBaHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKoro 00beKTa, SBJICHU, Tpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00bEKTaMU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITENIbHO (hOpMyIMpPOBaTh O00OOIIEHUS W BBIBOABI MO pE3yJbTaTaMm
OpOBEJAEHHOIO  HAONIOACHUSA, HWCCIENOBAaHUS, OLIGHHWBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

IIPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHE MpOLECcCa, a TAKKE BbIIBUIAThH
IPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c uHpopmanueii:

BBISBJISITh JePUIUTHI MHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX NIl OTBETa Ha
BOIIPOC U JIJI PELICHUS 3a]a4H;

BbIOMpATh MH(OPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3HPOBATh U HHTEPIIPETUPOBATH MH(DOPMALIUIO PA3IMYHBIX BUIOB U OpM
IPE/ICTaBIICHNUS;

CTPYKTYpUpPOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WTIOCTPUPOBATH TpaduyuecKy;

OLICHUBATh HaAEKHOCTh uH(popmauu o CaMOCTOSITEJIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

OoO1enne:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
HEJSIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHMS II0 XOJy peIIeHUs 3aJiauu,
KOMMEHTHUPOBATH MMOJYyYCHHBIN pe3yJbTarT;

B X0J/i¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMBl, peIIaeMOM 3ajadyd, BBICKA3bIBATh HJCH, HAIlCJCHHBIE Ha TIOHMCK
pEILICHUs, COTMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSIMM JPYTHX YYaCTHUKOB
Jyajnora, oOHapyXKUBaTh Pa3iMyue M CXOJICTBO MO3HUIIMM, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHUS;

NPEACTaBIATh PE3YIAbTAThl PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBaHMUS,
IIPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (opMar BBICTYIUICHHS C Y4E€TOM 3ajad
MIPE3CHTAIMU 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBeEpPcaJbHbIE YueOHbIE NeiCcTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUs 3a/1aui, BEIOUPATh CIIOCOO pelIeHus C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH NHTEJJIEKT:

BJAJCTh  HABBIKAMH  TIO3HABATENBbHON  pediieKCUd  KaK  OCO3HAHMS
COBEPILIAEMbIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYEeCKOM 3a/1auu;

NpEeABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NIPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSAM, OOBSCHITh TPUUUHBI
JOCTUKEHUS WIN HEJOCTUKEHUS PE3yJIbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1€ATEJIbHOCTD:

MOHUMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl TpU pelmeHUH Y4YeOHBbIX 3aJay, NPUHUMATH I€Ib COBMECTHOM
NESTENHLHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pPabOTHI, pacrpeaeisiTh
BU/JIBI pabOT, I0TOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YyJIbTAT padOThI, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyxkaeHus, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD) U UHBIE), BBIMOJIHATH CBOIO YaCTh paOOThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIA/1a
B OOmUHA TPOAYKT TO KpUTEpUsiM, CGHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aUMO/JIEUCTBUSL.

INPEAMETHBIE PE3YJIBTATBI

K xonny 10 kaacca oOyyaromuiicss HAyYUTCS:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHU TIOHSTHSMHU CTEPEOMETPUU TIPH
pElIeHNH 33714 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHUI;

e TMPUMEHSTh AKCHOMBI CTEPEOMETPHH U CIEICTBUS M3 HUX MPH PEIICHUU
TCOMETPUUYECKHX 33]1a4;

e KJacCU(UIMPOBATH B3aMMHOE DPACIOJOKECHHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO ONEpPHUPOBATh TMOHATHSAMH, CBS3aHHBIMA C yIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSAMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOH U
TUIOCKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUbI MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuaa, NpsSMOYroJIbHBIN Napaieiaenunes, Kyo0);

e KiIaccu(UIMUPOBATH  MHOTOTPAHHUKH, BbIOMpass  OCHOBaHWUS A
KJIacCH(pUKAIIH;

e CBOOOJHO OMEpUPOBATH TMOHATHUSIMH, CBS3aHHBIMH C  CEUYCHHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

*  BBINOJHSATH napajujiebHoe, LHEHTPAIbHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTH, BBIMOJIHATH U300pakeHUsT QUTYp
HAa MJIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB Pa3UYHBIMH METOJIAMHU, BBITIOIHSITH
(BBIHOCHBIE) MJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAJM  TOBEPXHOCTEH  MHOTOIpaHHUKOB  (TIpu3Ma,
nupamMuia), TEOMETPUIECKUX Tell C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEpPUPOBATh MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCh U INIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPHUU (PUTYPHI;

e CBOOOJHO OINEPUPOBATh MOHATUSAMHU, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

* BBINOJHATH JICUCTBUS HAJl BEKTOPaMU;

e Dpemarh 3aJayd Ha J0Ka3aTeIbCTBO MATEeMAaTHUYECKUMX OTHOUICHUH H
HaXO0XXJICHUE TECOMETPUYECKUX BEIMYUH, MPUMEHSISI W3BECTHBIC METOJIbI
IpU PEIICHUH MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TPUMEHSTh TNPOCTEHIINE TMPOrpaMMHBIE CpPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAIITMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

e WU3BJIEKaTh, NPEOOPa30BbIBATh W MHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (QuUrypax, MpEeACTaBICHHYIO Ha
yepTekax U pUCYHKax;

e TPUMEHSTh T[OJIYYEHHbIE 3HAHWS Ha TMPAKTUKE: CpaBHUBATh W
aHAJIM3UPOBATh PealbHbIC CUTYyallMd, MPUMEHSITh U3y4YCHHBIC MOHATUS B
npolecce IOMCKAa  pelieHusl MaTeMaTU4yecKd  CcQOopMyIHpOBAHHON
npoOIeMBbl, MOJEITUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJEIHN C MCIIOJIB30BAHUEM I'€OMETPUUYECKUX
NOHATUN U TeopeM, ammapara ajreOpbl, peliarh MpakTUYECKHUe 3aJayd,
CBSI3aHHBIC C HAXOXJIECHUEM IeOMETPUUYECKUX BEIUYMH;

e UMETh MNpPEACTABICHUS 00 OCHOBHBIX 3Tallax pPa3BUTHUS TFEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kjaacca oOyyaromuiics HayquTCs:



CBOOOJITHO OIEPUPOBATH TOHATUSAMH, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTIEpUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C TEIAMH BPAIEHUS: IIMIHHIPOM,
KOHYCOM, c(hepoii u mapom;

pacro3HaBaTh Teia BpaulleHus (UWIUHApP, KOHYC, cdepa U 1map) u
O0O0BSACHSTH CIIOCOOBI MOJIYYEHUS TEJl BpaLCHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIOJIONKEHUE CPEPhI U IIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpAaIICHHUS,
00BEMBI U TUIOMIAJM TIOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallCHHS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJTHO OTEPUPOBATh MOHITHSAMH, CBS3aHHBIMH C KOMOWHAITUSMHU TEJ
BpaIieHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BNHCAHHBIA B cdepy u
OTHCaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIlCHMUS;

BBIYHCIIATh COOTHOIIICHHSI MEXIY TUIOIIAISIMH TTOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHUS TEJ BpaILlICHUS;

U3BJIEKATh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (UTypax, MPEJACTABICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATD OTIEPAIMH HAJT BEKTOPAMHU;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
penraTh TeOMETPUUYECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METOa MPHU PEIICHUH;
CBOOOJITHO ONEPUPOBATH TMOHATUSAMHU, CBS3aHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKCHHUIA;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEN BpalleHUs MpHU
[apajyIeJIbHOM  IIEPEHOCE, LEHTPAIBHOM CUMMETPUM, 3EpPKAIbHOU
CUMMETPUH, MPU TOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHUS MHOTOTPAHHUKOB W TEJ BpAICHUS: CEUEHUS MIJINHIpA
(mapaJienbHO U NEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TapajuieNibHbIe
OCHOBAHHIO U TIPOXOIAIIME Yepe3 BEPIINHY ), CEUCHUS 1apa;
UCIOJIb30BaTh METOJbl TOCTPOCHUSI CEUEHU: METOJ CJIEIOB, METOI
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUYECKUE YTBEPKICHUS;

MPUMEHSITh TeoMeTpUYecKre (AKTHI Il PElIeHUsS CTEPEOMETPUUYCCKUX
3a7a4, MPEANOJIATalOINX HECKOJbKO IIaroB pEIICHUs, €CIH YCIOBUS
IIPUMCHCHHUS 33/I1aHbI B SIBHOW 1 HESIBHOH (hopme;

pemarh 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOILICHHH H
HaX0XJICHUE TEOMETPUUECKUX BEJINYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI [PU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSITh MOJy4YCHHbIC 3HAHUS HA TPAKTHKE: CPABHUBATh, AHAITM3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyalllH, IMPUMEHATH HU3YYECHHBIC IOHSATHSA,
TEOPEMBI, CBOICTBA B TMPOLECCE IOWCKA PEIICHUS MaTeMaTHYECKH
chopMyIMpoOBaHHON MPOOIEMBI, MOJEIUPOBATh pEAbHBIE CUTyallUH Ha
SI3bIKE TEOMETPHH, UCCIE0BATh TOCTPOCHHBIE MOJIENIU C UCTIOIb30BaHUEM
T€OMETPUYECKUX TOHATHA H TEopeM, armaparta aireOphl, pemaTh
NPAaKTUYECKUE 3aJauM, CBS3aHHBIE C HAXOXKJACHUEM T'€OMETPUUYECKHUX
BEJIUYUH;

UMETh TpeAcTaBieHUs 00 OCHOBHBIX AJTamax Pa3BUTHUS T€OMETPUHU Kak
COCTaBHOW yacTu (hyHIAaAMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmmuecTBo yacos DIeKTPOHHBIE
Ne HanmeHoBaHMe pa3iesioB U Kontponbusie | TIpakTaueckue (uudpossbie)
n/m | TeM NPOrpaMMbl Bcero paGoThI paGoTHI o0pa3oBaTe/IbHbIE
pecypcsl
1 BBenenue B ctepeoMeTpuio 23 1
) BzaumHoe pacnionoxenue 6 1
IPSIMBIX B IIPOCTPAHCTBE
3 [TapannenbHOCTb NPSAMBIX U g
IJIOCKOCTEW B POCTPAHCTBE
[lepneH UKy ISIPHOCTD
4 NIPSAIMBIX U INIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTriasl ¥ paccTosiHUA 16 1
MHororpaHHuku 7 1
BekTopsl B mpocTpaHcTBE 12
g [ToBTOpeHwUe, 0606H.ICHI:IC u 5 )
CUCTEMAaTHU3alMsl 3HAaHUN
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 ITIPOIT'PAMME




11 KUIACC

KosnuyecTBo yacos DIeKTPOHHbIE
HaumenoBanmue
Ne (un¢possbie)
pa3iesioB U TeM Kontpoasnsbie | IlpakTnueckue
n/n Bcero oOpa3oBaTe/bHbIE
NPOrpamMMmsbl padoThI padoThI
pecypcsbl
A
1 HAJIUTUYECKas 15 1
TEOMETPHUS
[ToBTOpEHME,
6006
) 00001eHne 1 15 1
CUCTeMaTH3alHs
3HAHUU
3 O06bEM MHOrOrpaHHHUKA 17 1
4 Tena BpaieHus 24 1
[Tnomann
5 MOBEPXHOCTH U 9 1
00BEMBI KPYTJIIBIX TET
6 JBroxkenus 5 1
[ToBTOpEHME,
. 00001IeHNe U 17 )
CUCTEMATHU3ALHS
3HAHUU
OBILEE KOJIMYECTBO
- 102 8 0

YACOB II10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTtpoJubnsbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/bHbIE

pecypchl

OcHOBHBIE TIpaBUIIA
n300pakeHus Ha PUCYHKE
IUIOCKOCTH, NapaJlIeIbHBIX
pSIMBIX (OTPE3KOB),
CepeHbI OTPE3Ka

[lonsaTus crepeomerpun:
TOUKa, IIpsiMasi, MJI0CKOCTb,
npocTpancTBO. OCHOBHBIC
MpaBWJ1a U300paxeHMsI Ha
PHUCYHKE IIOCKOCTH,
napasuIesIbHBIX MPSMbIX

(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsaTHA: nepecekaromuecs

IIJIOCKOCTH, IIECPECCKAIOIINUCCA

mpsiMasi ¥ MJI0CKOCTb;
MOJTYTIPOCTPAHCTBO

[TonsaTuA: nepecekaromuecs

IJIOCKOCTH, ICPECCKAIOIUCCA

npsiMasi ¥ MJI0CKOCTb;
MOJIyTIPOCTPAHCTBO

MHoOrorpaHHukKH,




n300pakeHue MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHOTrOrpaHHUKH,
n300pakeHue MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (UTyp,
HECYIIECTBYIOIINX O0HEKTOB

AXCHOMBI CTCPCOMECTPHU U
ICPBBIC CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U
MIepBBIE CIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUU U
TIEPBbIE CIEJICTBHS U3 HUX.
CrniocoObl 3a1aHus IPSIMBIX U
IJTOCKOCTEM B MTPOCTPAHCTBE.
O603HaueHus NPAMbIX U
IJIOCKOCTEN

10

N3o6paxenune ceueHmit
MUPAMHU/IBI, KyOa U TIPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pébpa. N3obpaxenue
TepecevyeHus MOTydYeHHBIX
mockocten. PackpaivBanue
MOCTPOCHHBIX CEUCHUN
pa3HBIMH LIBETaMU

11

N3obpaxenue ceueHmit
MUpaMHIBI, KyOa ¥ IPU3MBI,
KOTOpBIE TIPOXOJIAT Yepe3 X
pEdpa. M3obpaxenue




[epeceyeHus NOIyYCHHBIX
IJI0cKocTel. PackpamuBanue
MMOCTPOECHHBIX CEUCHUH
Pa3HBIMH LIBETAMHU

12

N3o6paxenune ceueHunit
MUpPaMU/Ibl, KyOa U PU3MBI,
KOTOPBIE MPOXOSAT Yepe3 uxX
pebpa. M3obpakenue
NEPECCUCHUA MOJTYUCHHBIX
mIockocTeil. PackpammBanne
MOCTPOEHHBIX CEYEHUI
pa3HBIMU LIBETaMU

13

N3oOpaxkenue ceueHuit
MUpaMUIbl, KyOa U IPU3MBEI,
KOTOPBIE MTPOXOAAT Yepe3 Uux
pé6pa. N3obpaxenue
MePECEeUCHMS TTOTYUYCHHBIX
I0cKocTen. PackpaivBanue
MOCTPOEHHBIX CEUCHU
pa3HBIMU LIBETAMHU

14

Meton cinenoB s
MOCTPOEHUS CeUEHUI

15

Meron cnenoB o
MOCTPOEHUS CEUECHUH.
CBolicTBa nepeceyeHuit
HPSIMBIX U IJIOCKOCTEN

16

Merop cienoB s
MOCTPOECHUS CEUCHHUIA.
CaolicTBa nepeceyeHuit




MPSAMBIX U IIJIOCKOCTEN

17

[Toctpoenue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaMm Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEXKEHN U 3alUCh
1IaroB roCTpOCHUA

18

[Toctpoenue ceuenuii B
nupamuje, Kyoe mo Tpém
ToukaM Ha péopax. Co3znaHue
BBIHOCHBIX YEpTEXKEHN U 3alUCh
11aroB IOCTpOCHUA

19

[Toctpoenune ceuenuii B
nupamuje, Kyoe mo Tpém
ToukaM Ha péopax. Co3znaHue
BBIHOCHBIX YEpTEXKEHN U 3aIlUCh
1IaroB MoCTpOCHUA

20

[Toctpoenue ceuenuii B
nupaMuje, Kyoe mo Tpém
Toukam Ha péopax. Co3znaHue
BBIHOCHBIX YEpPTEXKEHN U 3alUCh
1IaroB rnoCTpOCHUA

21

[ToBTOpEHME TIITAHUMETPHHU:
Teopema o
MPOMOPIIMOHATFHBIX OTPE3KaX.
[Tomobue TpeyroabsHIUKOB

22

[ToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CCYEHHUAX HAa BBIHOCHBIX
yeprexax. Mctopus pazsurus




IUIaHUMCETpPHUHU U
CTepeoOMeTpUn

23

KounTponbhas pabora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnionoxenue
MPSIMBIX B IPOCTPAHCTRBE.
CkpeuuBaromecs npsimMple.
[Ipu3Haku CKpenMBarOIINXCS
npsiMbIx. [lapannensHbie
MIPsIMBIE B IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUH U
€MHCTBEHHOCTH NPSIMOU
MapaJUIeIbHON TAaHHOU
IIPSIMOM, IIPOXOIALLEH Yepe3
TOUKY IIPOCTPAHCTBA U HE
JeXKalle Ha JTaHHOM IPSIMOM.
JlemMma 0 nepecedyeHnn
napajuieNbHbIX IPSIMbIX
IIJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsmMbIxX. Teopema o Tpéx
HapasuIeIbHbIX NPSMBIX.
Teopema 0 CKpelMBarOIINUXCS
IIPSIMBIX

27

[TapamiensHoE
npoekTupoBanue. OCHOBHbBIE
CBOICTBA MAPAIJIETBLHOTO
MIPOEKTUPOBAHMS.




N3o0paskenue pasHbIx GUryp
B MMAPAJJIETILHON MPOEKIIUU

28

LlenTpanbHas npoekius. Yo
C COHAMpPAaBJIEHHBIMH
CTOPOHAMU. YTOJI MEXIY
MPSMBIMH

29

3agaun Ha TOKa3aTeIbCTBO U
HCClIe0BaHueE, CBA3AHHBIE C
PacCIoJIOKECHUEM TIPSIMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapamienbHOCTh
NPAMON U TUIOCKOCTH B
npoctpasctse. [Ipusnak
[apaJuIeJIbHOCTH IPSIMOU U
miockoctu. CBoiicTBa
NapajuIeIbHOCTH IPSIMOU U
IIJIOCKOCTH

31

I'eomerpuueckue 3a1aun Ha
BBIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
napalICJIbHOCTBIO MPAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

32

ITocTpoenue ceuenus,
IPOXOJSAIIETO YePe3 NaHHYIO
MPSIMYIO Ha 4YEPTEXKE U
NapajuIeJIbHOTO APYron
npsimoil. Pacu€r oTHOIIEHNH

33

HapaJ'IJ'IeJ'IBHaH IIpOCKI M,
IMPUMCHCHUEC IS ITIOCTPOCHUA




ceueHuit kyba u
napamienenumnena. CeoncTaa
napaieNnenunea 1 mpu3Mbl

[TapasutenbHbIE TUIOCKOCTH.
[Ipu3Haku napamuieabHOCTH
JIBYX IJIOCKOCTEMN

Teopema 0 napamieIbHOCTH U
€AMHCTBEHHOCTH IJIOCKOCTH,
IPOXOSIIeH Yepe3 TOUKy, He
MIPUHAJICKALLYIO JaHHOU
IINIOCKOCTHU U CJIICACTBUA U3
HEeE

CaolicTBa napauiesibHbIX
ILIOCKOCTEM: 0
MapajieIbHOCTH NPSIMBbIX
repeceyeHust npu
MepeceyeHn  ABYyX
napaieIbHBIX TIOCKOCTEH
TpeThen

CBoiicTBa napajienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
NapajuieNbHbIX NPSIMBbIX,
3aKJITIOYEHHBIX MEXKIY
MapayieIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUECHUN
MPSIMO C IBYMSI
napajuieIbHbIMU IJIOCKOCTAMHU

[ToBTOpEeHuE: TEOpEMa
[Mudaropa Ha miaockocTu




39

[ToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TPEYrOJIbHUKA

40

CaoiicTBa Kyb6a 1
IPSIMOYTOJIBHOTO
napasuiesienumnes1a

41

Boruncnenue 1iauMH OTpe3KOB B
Ky0e U mpsIMOYTOJIbHOM
napasuieNienumnesie

42

[lepnieHqUKyIAPHOCTD NPSMOMN
n mockoctu. [Ipn3nak
MIEPIECHIUKYISIPHOCTH IPSIMOU
Y TUIOCKOCTH

43

[IepnieHIUKYIAPHOCTD NMPSMOMN
n mockoctu. [Ipn3nak
MEPIEHIUKYISIPHOCTH MTPSIMOM
U IUIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEePIEHANKYIISIPHON K
IUIOCKOCTH

45

ITlnockoctu n
NEPIEHIUKYIIIPHBIE UM
prlMI)Ie B MHOFOFpaHHI/IKaX

46

Inockoctu n
MepHeHUKYISIPHbIE UM
psIMbIE€ B MHOTOTPaHHHUKAX




47

[leprieHAUKYISAp ¥ HAKIIOHHAS.
ITocTpoeHue nepneHuKyIspa
13 TOYKU Ha MIPSIMYIO

48

[lepnenuKysip ¥ HAKJIOHHAS.
[TocTpoenue nepneHauKymspa
13 TOYKH Ha MIPSIMYIO

49

Teopema o Tpéx
NepreHuKyIapax (mpsamas u
oOpaTHas)

50

Teopema o Tpéx
MepHeHIuKysipax (mpsmas u
obOpaTHas)

51

Yron mexny
CKPEILIUBAIOIIMUMUCS TTPSIMBIMHU

52

[Touck mepreHIuKy I pHBIX
HPSIMBIX C TOMOILIBIO
MepHIEHIUKYISPHBIX
MJIOCKOCTEH

53

OpToroHaibHOE
IPOEKTUPOBAHUE

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIBHOU
MAPAMUJIBI C TOMOIIBIO
OpPTOTOHAJILHOU MPOEKIIMH

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU




56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTn cummerpuil B
MHOTOTpaHHUKAX

57

IIpusnak
NEPIEHIUKYIISIPHOCTH IIPAMOMI
U IJIOCKOCTH KakK CIIEJCTBUE
CUMMETpUU

58

[IpaBUsIbHBIE MHOTOI'PAaHHUKHU.
Pacuér paccTossHuid OT TOUKH
J10 IUIOCKOCTH

59

[IpaBunbHBIE MHOTOIPAHHUKH.
Pacuét paccTosiHuii OT TOUKH
JI0 TIOCKOCTH

60

Crnioco0sbl OIyCcTUTh
MePIEeHIUKYIISIPhI:
CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON IpsMOi

61

CaBur no HenapauieabHON
MPSIMOM, U3MEHEHHE
paccTosiHui

62

KonrtponsHas padora
"B3auMHOE pacronoxeHue
IPSIMBIX U IJIOCKOCTEN B
npocrpaHcTae”

63

[loBTOpEHME: Yyroa MexIy
MPSIMBIMU Ha TUIOCKOCTH,
TPUTOHOMETPHUSI B
IIPOM3BOJIBHOM TPEYTOJIbHUKE,




TeopeMa KOCHHYCOB

64

[ToBTOpEHME: yrOa MEK Y
CKPEIIHBAIOIIUMUCS PSIMBIMU
B IIPOCTPAHCTBE

65

I'eomerpuueckne MeTOIbI
BBIYHCIICHHSI YTJIa MEXKTY
MPSIMBIMUA B MHOTOTpaHHHKaX

66

JIByrpanssiii yroa. CBoiCTBO
JMHEUHBIX YTJIOB IBYTPAHHOTO
yria

67

[lepnienaukynsipHbIC
miockoctd. CBoMcTBa
B3aUMHO NEPIEHINKYJIAPHBIX
TUIOCKOCTEH

68

ITpuznak
NEPIECHAUKYISPHOCTU
IIJIOCKOCTEM; TeOpeMa O
IIPSIMOM IIEPECEUCHMUS IBYX
IJIOCKOCTEN
NEPIEHIUKYIISIPHBIX TPEThEU
IIJIOCKOCTH

69

IIpssMOyTOIBHBIM
napauiesienumnesn; Kyo;
U3MEPEHHUs], CBOMCTBA
MPSIMOYTOJIBHOTO
napasuienenumneaa

70

Teopema 0 quaroHau
NIPSIMOYTOJIBHOIO
napasuieJenunena u




CIIEJICTBUE U3 HEE

71

CrepeomMeTpruieCcKre U
NPUKIIaHbIC 334U,
CBSI3aHHBIE CO B3aUMHBIM
pPacroyioKEHUEM IPSIMBIX U
IJIOCKOCTH

72

[ToBTOpEHME:
CKpEIMBAIOIINECS IPSIMBIE,
napasuieNbHbIe MIIOCKOCTH B
CTaHIapTHBIX
MHOTr'OrpaHHUKax

73

[Tapa mapamenbHbIX
IUIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX,
PacCTOsIHUE MEXIY

CKpPCIIUBAOINMUCA ITPAMBIMU

B IMIPOCTBIX CUTyalUsIX

74

Paccrosane ot TOukH a0
IIJIOCKOCTHU, PACCTOAHUC OT
HpﬂMOfI A0 IIIIOCKOCTH

75

Brruncnenue pacctosHui
MEXY CKPEIIHBAOIIUMUCS
IPSIMBIMU C TIOMOILBIO
NEPIEHIUKYIAPHON
IIJIOCKOCTH

76

TpéxrpanHslii yrodi,
HEPABEHCTBA IS

TpPEXIpaHHBIX yIioB. Teopema
IMudaropa, Teopemsl




KOCHHYCOB U CUHYCOB IS
TPEXTPAaHHOIO yIJIa

77

DneMeHTHI ChepruIeCKOi
TEOMETPHH: Te0Ie3UUECKUe
JIMHUU Ha 3emiie

78

Kontponbnas padota "Yrisl u
pacctrostHus"

79

CucreMaruzanys 3HaHUH
"MHOTrOrpaHHMK U €ro
3JIEMEHTHI"

80

IInpamua. Buael nupamun.
[IpaBunbHas nupamuaa

81

[Tpusma. [Ipsimas u HaKJIOHHAA
npusMbl. [IpaBunbHas npusma

82

[Ipsimoit napayenenunes,
IPSIMOYTOJIBHBIN
napajuienenumnesn, Kyo

&3

Brlnykiible MHOTOTPaHHUKH.
Teopema Ditnepa

84

Belykiible MHOTOTPaHHHKH.
Teopema Ditnepa.
[IpaBumnbHbIE U
IIOJIyTIPaBUIIbHBIE
MHOTOTpaHHUK!U

85

KoHnTtponbHas pabota
"MHororpaHHuku"

86

[TonsiTue BexTOpa Ha
IJTOCKOCTH U B IPOCTPAHCTBE




87

CyMmMa BEKTOpOB

88 Pa3HocTh BEKTOPOB

89 [IpaBuio nmapasenenumnena

90 YMHOKEHUE BEeKTOpa Ha
YHUCIIO
Pasnosxenne BekTopa 1o

91 0azncy TpE€x BEKTOPOB, HE
JeKalX B OJTHOM IIIOCKOCTH

92 CkansipHO€ IpOU3BEIEHUE

93 Beruncnenue yria Mexmy
BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreitmme 3anauu ¢
BEKTOpaMHU

95 [Ipocreitue 3anauu ¢
BEKTOPAMHU

96 [Ipocreiimme 3agauu ¢
BEKTOPAMH

97 [Ipocreitmme 3anauun ¢
BEKTOPaMHU

08 O60061enHue u
CUCTEMAaTHU3alMsl 3HAHUN

99 O60061eHne 1
CUCTEMATH3aLMs 3HAHUH

100 Hrorosas KOHTpOIbHAS

pabora

101

HtoroBasi KOHTPOJIbHAS
pabora




102 O06006111EHE U 1

cUCTeEMaTu3alusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOT'PAMME 102




11 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

JJIeKTPOHHbBIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchl

IToBTOpEeHue TeMbl
"KoopauHatsl BEKTOpa Ha
IJIOCKOCTH U B
npocrpaHcTae”

IloBTOpeHue TemMbl
"CkayiipHOE MTPOU3BENCHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Brruncienue yria Mexmy
BEKTOpaMH B MPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"VpaBHEHHE MTPSIMOH,
MPOXOISIIECH Yepe3 1Be
TOYKH"

YpaBHEHHE IUIOCKOCTH,
HOpMaJlb, ypaBHEHHUE
IJIOCKOCTH B OTpE3Kax

YpaBHEHHE IIIIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IIJIOCKOCTH B OTPE3KAX

BGKTOpHOC IMPOU3BCACHUC

JIuneliHble HEPABEHCTBA,




JIMHENHOE
MIPOrpPaMMHUPOBAHHUE

JIuHeiiHble HEPaBEHCTBA,
JIMHEWHOE
MIpOorpaMMHUpOBaHUE

10

AHamuTHYeCcKHuE METO/AbI
pacuéra yria Mexmay
IpsIMBIMH B
MHOTOI'PaHHHKAX

11

AHanutnyeckue METOAbI
pacdéra yria Mexmay
IIJIOCKOCTSIMU B
MHOTOI'PaHHHUKAX

12

dopmyiia pacCTOSIHUS OT
TOYKH OO0 IINIOCKOCTHU B
KOOpAMHAaTax

13

Haxoxnenue paccTositHui OT
TOYKH JIO TJIOCKOCTH B KyOe

14

Haxoxnenue pacctostHuit oT
TOYKH 10 IIOCKOCTH B
MPaBUIILHON UPAMUJIE

15

KonTponbnas pabora
" AHanmuTH4eCcKas
reomerpus”

16

CeueHust MHOTOIPaHHUKOB:
CTaH/IapTHbHIE
MHOTOT'paHHUKHU

17

CeueHust MHOIOIPaHHUKOB:




METO/J CJICI0B

18

CeueHust MHOTOTPAaHHUKOB:
CTaHJapTHHIE TIJIOCKOCTH,
NEPECCUCHHS TIPSIMBIX U
MJIOCKOCTEH

19

[TapamienbHbIE IPSIMBIE U
IUIOCKOCTH: MapaJlieIbHble
CeueHMs

20

[TapamienbHbIe IPSIMBIE U
TUIOCKOCTH: PACUET
OTHOIIIEHUI

21

[TapasienbHble IPSIMBIE U
IIJIOCKOCTH: YIJIBI MEXKIY
CKPELIUBAIOIIMMUCS
MPSIMBIMU

22

[IepnieHauKynsApHBIE
MIPSIMBIE U TUIOCKOCTH:
CTaHJapTHbIE IIapbl
NEPIEHANKYIISIPHBIX
IIJIOCKOCTEN U MPSMBIX,
CUMMETpHUU
MHOTOTPaHHUKOB

23

IIepneHquKynsipHBIE
IIPSIMBIE U INIOCKOCTH:
TeopeMa O TpPex
MEepIEHIUKYIIpax

24

IlepnieHauKyIsIpHBIE
HPSIMBIE U TUIOCKOCTH:
BBIYMCIICHHUS ITIUH B




MHOT'OrpaHHUKax

25

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIbHUKOB,
(hopMyJIBI 17151 TUTOMIAEH,
co00paxeHust Moa00ous

26

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB,
(hopMyITbI 17151 TUTOMIAEH,
COOOpakeHHS TI0T00MS

27

[ToBTOpenue: omanu
MHOTOYTOJIbHUKOB,
(hopMmyITBI 17151 TUTOMAEH,
COOOpaKeHHS TIOT00MS

28

[lnomanu ceuennii
MHOTOTPaHHHUKOB: TUTOIIA !
ITOBEPXHOCTEH, pa3pe3aHmst
Ha 4aCTH, COOOpaKeHUs
monoous

29

[ltomanu ceuennii
MHOTOTPaHHHUKOB: TUTOIIA TN
IIOBEPXHOCTEN, pa3pe3aHms
Ha 4aCTH, COOOpaKeHUs
nmonoous

30

KonTponsnas padbora
"I[ToBTOpEHME:
MHOTI'OrpaHHUKH, CCUCHUA
MHOTOT'PaHHUKOB"

31

00béM Tena. O0beM
IIPSAAMOYTOJIBHOT'O




napaJuiejacruicaa

32

3amaun 06 yaBOCHHH Ky0a, O
KBaJpatrype Kyoba; o
TPHUCEKIMH yTIjia

33

CrepeomeTpuyuecKue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napaiesenumnea

34

[Ipuknagueie 3a1a4u,
CBSI3aHHBIE C BHIYMCIEHUEM
00BEMa MPSAMOYTOJILHOTO
napajienenumneaa

35

O06BEM npsMOit TIPU3MBI

36

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB NMPSAMON PU3MBI

37

[Ipuknagueie 3a1ayu,
CBSI3aHHBIE C 00BEMOM
MPSIMON MPU3MBbI

38

Brruucnenue o0EMOB Te €
TTOMOILIBIO OIIPEAEITIEHHOTO
unrerpana. O0bEM
HAKJIOHHOM TTPU3MBI

39

Brruncnenue o06EMOB Te ¢
MTOMOUIBIO ONPEIECITEHHOTO
unrerpaia. O0bEM
TTAPAMH/TBI

40

dopmyia 06bEMa




nupamuibl. OTHOLLIEHUE
00BEMOB MUPAMUJI C OOIIHM
yTJI0M

41

dopmyna o0bEMa
nupamuibl. OTHOIIICHUE
00BEMOB MUPAMUJI C OOIIHM
yrII0M

42

CTCpGOMeTpI/ILIeCKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMAMU
HaKJIOHHOM IIPpU3MBbI

43

CrepeomeTpudecKue 3a1auu,
CBsI3aHHBIE C 00BEMAMU
TTUPAMH/TBI

44

[IpukiagHele 3aga4u 1Mo
teme "OOBEMEI TEl",
CBSI3aHHBIE C 00BEMOM
HAaKJIOHHOM TTPU3MBI

45

[IpukiagHele 3aga4u 10
teme "O0BéMBI TEN",
CBSI3aHHBIC C 00BEMOM
MTAPAMUIBI

46

[Tpumenenne oObEMOB.
Brruucnenue pacctosHus 10
IUIOCKOCTH

47

KonrponbsHas pabora
"O6BEM MHOrOrpaHHuka"

48

Hunuaapudeckas
MMOBEPXHOCTh, 00pa3yroIIHe




LUJIUHIPUYECKOU
MIOBEPXHOCTHU

49

Humunaap. [psmoit
KPYTOBOW IIUIHHIIP.
[Inomane noBepxHoCTU
HWIAHIPA

50

Konunueckast moBepXHOCTb,
oOpa3yroline KOHU4eCKOn
nosepxHocTu. Konyc

51

Ceuenue koHyca
IIJIOCKOCTBIO, NTapaJUIEIbHON
IJIOCKOCTH OCHOBaHUS

52

VY ceu€HHBIN KOHYC.
N306pakeHne KOHYCOB H
YCEUEHHBIX KOHYCOB

53

ITnowane 0OKOBOM
MMOBEPXHOCTHU U TIOJTHOU
MMOBEPXHOCTU KOHYCa

54

ITmomane OOKOBOI
MOBEPXHOCTH M ITOJTHOMN
MOBEPXHOCTU KOHYCa

55

CrepeomeTpuuecKkue 3a1aumn
Ha JI0OKa3aTeJIbCTBO
BBIYUCIICHHE, IOCTPOCHUEM
CCUCHUI ITWINHIPA, KOHyCa

56

CrepeomeTpuuecKkue 3a1auu
Ha JIOKa3aTeJIbCTBO U
BBIYUCIICHHE, IOCTPOCHHEM




CEYCHUH LWINH]IpA, KOHYCa

57

[Ipuxnagneie 3a1ayu,
CBSI3aHHBIC C IIHJIMHIPOM

58

[IpuknagHeie 3a1auu,
CBSI3aHHBIE C UIUHIPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u mapa
¢ ockocThio. Kacanue
mapa u cepbl TNIOCKOCTHIO.
Bun u n3o0paxenue mapa

61

[Tepeceuenue cdepr! u mapa
¢ ockocThio. Kacanue
mapa u cepbl TUIOCKOCTHIO.
Bun u nuzo0pakenue napa

62

VYpaBuenue chepsl.
[Tnomane chepsr u e€
yacTen

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTpruiEeCKHE 3a/1a4n
Ha JI0Ka3aTeNbCTBO U
BBIUKCJICHHE, CBA3aHHBIE CO
cdepoit u mapom,
IIOCTPOCHUEM UX CEUEHUU
IJIOCKOCTBIO

65

CrepeomMeTpuieCcKHe 3a/1a4u
Ha JI0Ka3aTeIbCTBO U
BBIUNCJICHHUE, CBA3aHHBIE CO
cdepoii u mapom,




IIOCTPOEHUEM UX CEUEHUH
IIJIOCKOCTBIO

66

[Ipuknanueie 3anaym,
CBsI3aHHBIE CO chepoit u
apom

67

[ToBTOpEHME: OKPYKHOCTH
HAa IUIOCKOCTH, BEIYHACIICHUS
B OKPYKHOCTH, CTaHJapTHBIC
moaoous

68

Pa3znuynble KOMOMHALINY TEI
BpallEHUs U
MHOI'OTPDaHHUKOB

69

3anauu o reme "Tena u
MOBEPXHOCTH BpaleHus"

70

3amaun o TeMme "Tena u
MOBEPXHOCTHU BpauieHus"

71

KonTponsnas pabora "Tena
Y MOBEPXHOCTH BpaunieHus"

72

O6wém numuaapa. Teopema
00 00béMe psIMOTO
WTMHIpA

73

Breruucnenue 00bEMOB TeI C
TIOMOILBIO ONPEACIEHHOTO
uHTerpaia. O6sEM KoHyca

74

[Tnomaan 6OKOBOH 1
TIOJTHOM MTOBEPXHOCTH
KOHYycCa

75

CrepeomeTpudecKue 3a1a4u,




CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB IUITUH/IPa, KOHYCA

76

[IpukiagHelie 331244 MO
teMme "OOBEMBI U IUIOAIH
oBepxHocTen Ten"

77

O6béM 1apa u mapoBoOro
cektopa. Teopema 00
o0béme mmapa. [lnomanp
cdepsl. CTepeomMeTpuyecKue
3a/1a4yu, CBSI3aHHbBIE C
BBIYHCIICHHEM 00bEMOB
apa, ImapoBoOro CErMEeHTa U
IIaPOBOTO CEKTOpa

78

[IpuknanHeie 3a1a4u MO
teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM IHapa
Y TUTOIIAIBI0 C(hephl.
CoOOTHOIIICHUS MEKTY
IJIOIIAIIMU ITOBEPXHOCTEN U
00BbEMamMu OJOOHBIX Tel

79

[Tomo6HbIe Tena B
npocrpaHcTse. M3menenue
00béMa npu o100 u.
CrepeomeTpuydecKue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB TeJ U IJIoIAAeH
MMOBEPXHOCTEM

80

KonTponbnas padbora
"Ilomaay MoBEpXHOCTH U




00BEMBI KPYTJIBIX TN

81

JIBM>KeHUs MPOCTPAHCTBA.
Orobpaxenus. JIBuxeHus u
paBeHCTBO (uryp. OOrrue
CBOMCTBA JBUKCHUMI

82

Bune! nemkeHnii:
NapayieabHbIN IEPEHOC,
LEHTpaJIbHAsi CAMMETPHSI,
3epKajibHasi CHMMETPHUS,
IIOBOPOT BOKPYT IIPSAMOU

83

[IpeobpazoBanus momoowus.
[Ipsimast u chepa Ditnepa

84

I'eomerpuueckue 3agaun Ha
MIPUMEHEHUE JBHKCHUS

85

KontponbHas padora
"BekTops!l B pocTpaHcTBe"

86

O6o0061aro1iee NTOBTOPEHHE
11 noHATHi U METOROB
Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aLMs
3HaHui: "[lapannenbHOCTh
NPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

87

O6o0mmaroiiee MOBTOPEHHE
11 moHATUN 1 METOZIOB
Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTU3allH
3HaHUi: "BekTopsl B
npocTpaHcTse"




88

Ob6o06m1aroriee MOBTOpeHNE
11 nousATHA 1 METOAOB
Kypca reomerpuu 1011
KJIACCOB, CHCTEMaTH3aLus
3HaHUU: "BekTopsl B
npoctpaHcTse"

89

Ob6o0maromee MOBTOpeHNE
11 nousATHIA 1 METOAOB
Kypca reometrpun 1011
KJIACCOB, CHCTEMAaTH3aITUs
3HaHuii: "OobeM
MHOTOTpaHHUKA"

90

O6o0061aro1iee NOBTOPEHNE
11 noHsiTHii U METOJOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aLMsI
3HaHuii: "O6beM
MHOTOTpaHHHKa"

91

O6o0061aro1iee NOBTOPEHNE
11 nonsATHA 1 METOAOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIIHSI
sHaHuu: "[lmomanu
MMOBEPXHOCTU U 00BEMBI
KpyTbIX Ten"

92

O6o0maroiiee MOBTOPEHHE
11 moHATUN 1 METOZIOB
Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTU3alIHs




sganui: "[lmomanu
MMOBEPXHOCTU U 00BEMBI
KpYyIJbIX Ten"

93

HtoroBasi KOHTPOJIbHASI
pabora

94

Hrtorosast KOHTpOJIbHAS
paborta

95

[ToBTOpeHnue, 06001mEeHNE 1
crucTeMaTu3alus 3HaHUI

96

Hcropus pa3Butus
CTEPEOMETPUU KaK HAYKU U
€€ poJb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIbIOTEPHBIX
TEXHOJIOTHH

97

Hcropus pa3Butus
CTEpPEOMETPUU KaK HAYKU U
€€ poJb B Pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI

98

Hcropus passurus
CTEpPEOMETPUU KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

Hcropus passurus
CTEpPEOMETPUU KaK HAyKU U




€€ poJb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIbIOTEPHBIX
TEXHOJIOTUH

100

Hcropus pa3Butus
CTEPEOMETPUU KaK HAYKU U
€€ poJb B Pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX
1 KOMIIbIOTEPHBIX
TEXHOJIOTHI

101

Hcropus passurus
CTEpPEOMETPUU KaK HAYKU U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTMH

102

Hcropus passurus
CTEpPEOMETPUU KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUM

OBIIEE KOJIMYECTBO YACOB
[10 [TIPO'PAMME

102







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

10 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

7

HpOBepﬂeMbIe NMpeaAMETHLIC PE3YJIbTAaThl 0CBOCHU S OCHOBHOM
06pa30BaTeJ’le0]7] IporpaMmmasl CpEeaHETO o01Iero oﬁpa3onaﬂnﬂ

I'eomerpus

7.1

OHepI/IPOBaTI) IOHATUAMMU: TOUKaA, IIpAaMas, INIOCKOCTh

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUN U CIICICTBHS U3 HUX IIPU PELICHUHU
F€OMETPUUYECKUX 3a/1a4

7.3

OHCpI/IpOBaTb MNOHATHUAMU: TApAJUICIIBHOCTD W IICPIICHAUKYJIAPHOCTD
MPpAMBIX U IUIOCKOCTEH

7.4

KiaccugumupoBars B3aMMHOE PaCIONIOKEHNUE NPSIMBIX U TUIOCKOCTEH B
IPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSMU: JIBYI'PAHHBIA YroJj, 'paHu ABYTPAaHHOIO yrija,
pedpo ABYTpaHHOIO yIila, JMHEWHBIN yroJ IBYIpaHHOrO yria, TpajycHas
Mepa JABYTPaHHOTO yria

7.6

OHepI/IpOBaTB IOHATUSIMU: MHOT'OI'paHHUK, BBIHyKJ'ILIfI n HeBBIHyKHLIﬁ
MHOTI'OI'paHHUK, 3JICMCHTBI MHOI'OI'PaHHUKA, HpaBHHLHBIﬁ MHOTI'OI'paHHUK

7.7

PacrioznaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHHKOB (TMpaMuja, NpuU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo0)

7.8

KnaccudunmpoBath ~ MHOTOTpaHHUKH, BBIOMpas  OCHOBaHUS  JUIS
KJaccu(uKauy (BBITYKIIbIE U HEBBITYKIJIBIE MHOTOTPAHHUKH, TIPABUIIbHBIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE IPU3MBI, apaJljiesIenuIeabl)

7.9

OHepI/IpOBaTL IHOHATHUAMU CCKYyIIasa IIJIOCKOCTB, CCUCHUC
MHOT'OIrpaHHUKOB

7.10

OOBACHATH MPUHIIMIIBI TOCTPOCHUS CEYSHUH MHOTOTPAHHUKOB, UCTIONB3Y S
METO/I CIIEIOB

7.11

Crpoutp ceyeHHs] MHOTOTPAaHHMKOB METOJOM CJIEJIOB, BBIIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUIYp:
BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemarn 3ala4i Ha HaXO0XJICHHUC I'COMCTPHUYCCKUX BCIUYUH I10 06pa3uaM
WK aJropurMamMm, HNPpHUMCHAA H3BCCTHBIC AHAJIMTHYCCKUC MCETOJAbI IIpU
PCIICHMKU CTAHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha  BbIYHUCICHUC
paCCTOHHI/Iﬁ MCXKIAY ABYMSA TOYKaMH, OT TOYKHU OO prIMOfI, OT TOYKHIO
IIJIOCKOCTHU, MEXKAY CKPCIIUBAOIHUMUCS ITPAMBIMU

7.13

Pemarn 3ala4i Ha HaXO0XJICHHUC I'COMCTPHUYCCKUX BCIUYHUH I10 06pa3uaM
WK aJiroputMaMm, NPHUMCEHAA H3BCCTHBLIC AHAJIMTHYCCKUC MCETOJAbI IIpU
PEIICHHUN CTAaHAAPTHBIX MAaTEMAaTHYCCKUX 3aaa4 Ha BBIYMUCICHUC YIJTIOB




MEXIY CKPEUIMBAIOIIMMHUCS MPSAMBIMU, MEXKIY IPSIMOM U IUIOCKOCTBIO,
MEXY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

Boruncnare 0o6bEMBI M MIIOLIANM  MOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamua) ¢ IpuMeHeHHeM (pOpMyYJI, BEIYUCIATH COOTHOLICHHUS

7.14 MEXIY IJIOIAIIMU MMOBEPXHOCTEM, 00BéMamu IMOAOOHBIX
MHOTOT'PAaHHUKOB
715 OnepupoBaTh NOHATHUSMU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U
' IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI
W3Bnekarh, npeoOpa3oBbIBaTh M WHTEPHPETUPOBATH HHPOPMALIUIO O
7.16 IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MpPeICTaBICHHYIO Ha
YepTekax U pUCYHKax
[IpumensaTh TeomeTpudeckue (aKThl I PEIICHUS CTEPEOMETPHUYSCKUX
7.17 3a7a4, MPEANoJIaralouuX HECKOJIbKO IIAaroB PEUICHUs, €CIU YCJIOBUS
IPUMEHEHUS 3aJlaHbl B ABHOU dopMme
718 IIpuMeHATH NpoOCTEHIIME INPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPHU PEUICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [IpuBoANTH MpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B NPHUPOAE U
’ YKU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh ONTy4eHHBIC 3HAHUS Ha MIPAKTUKE: aHAJIM3UPOBATH PeabHbIE
CUTYAaIMU U IPUMEHATh N3YUYEHHBIC MMOHSATHS B TIPOIIECCE MTOMCKA PEIIICHUS
MaTeMaTHYecKu  CcQOpPMYIUPOBAHHOM  MpPOOJIEMBI,  MOAEIUPOBATH
7.20 peanbHble CUTyallMd Ha SI3bIKE T€OMETPHUM, MCCIEAOBATh IOCTPOCHHBIE
MOJIEJIU C UCTIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUNA U TEOPEM, annapara
anreOphl, pemaTh MPAKTUYECKUE 3a/Ja4yd, CBS3aHHBIE C HAXOXICHHEM
r€OMETPUUYECKUX BEJIMYUH
11 KIIACC
Kon o
IIpoBepsiemble NpeaMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
NPoBePsSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero oopa3oBanusi
pe3yiabrarta
6 I'eomerpus
OnepupoBaTh MOHATUSAMU: IUIUHAPUIECKAs] TTOBEPXHOCTh, 00pa3yroIIne
6.1 UWIMHAPUYECKOW TMOBEPXHOCTH, UWIMHAP, KOHUYECKasi IMOBEPXHOCTbD,
' oOpasyrole  KOHMYECKOW  MOBEPXHOCTH, KOHYC, cdepudeckas
MMOBEPXHOCTH
6.2 Pacnio3naBath Tena BpaieHus (HUIUHAP, KOHYC, cdepa U 1map)
6.3 OOBCHATH CIIOCOOBI OTyUEHUS TeJl BpallleHus
6.4 KrnaccudunupoBats B3auMHOE pacnoiokeHre chepbl U MI0CKOCTH
6.5 OnepupoBaTh TOHATHUSMU: IIIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,




BBICOTAa CETMEHTa, LIAPOBOI CJIOH, OCHOBAaHWE IIAPOBOTO CIIOS, BHICOTA
IIAPOBOTO CJIOSI, IAPOBOW CEKTOP

6.6

Bbuncnare o0bEMBI M IUIOIIAAM TOBEPXHOCTEH Tea BpallleHus,
Te€OMETPUUECKUX TEJI C MPUMEHEHUEM (popmyt

6.7

OnepupoBaTh MOHATUSIMU: MHOTOTPAaHHHMK, BIHUCAHHBIH B cdepy U
OMMCaHHBIN 0KOJIO ceprl, chepa, BOUCAaHHAS] B MHOTOTPAHHUK WUJTH TEJIO
BpallleHus

6.8

Beraucasate COOTHOMICHUS MEX Y TUIONIAISIMU IOBEPXHOCTEH U 00bEMaMu
MMOJOOHBIX TEN

6.9

N3o6pakaTh u3yyaemble (QUIYypbl OT PYKH U C MPUMEHEHUEM INPOCTHIX
YEepTEIKHBIX THCTPYMEHTOB

6.10

BoinonusATe (BBIHOCHBIE) IIJIOCKHE YEepPTEXKH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (Uryp: BHUA CBEpXy, COOKy, CHH3Y; CTPOUTH CEUECHHS Tell
BpaLCHUS

6.11

W3Bnekatrb, HMHTEpHpeTHpOBaTH U NPeoOpazOBbIBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypax, MpeICTaBICHHYIO Ha
YepTekKax U pUCYHKax

6.12

[TpumensTh reomerpudeckre (PakTbl AJsl PEHICHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEANOoJaralolIuX HECKOJIBKO IIAroB PEIICHMs, €CIH YCIOBUS
NPUMEHEHUS 3aJlaHbl B IBHOU opMme

6.13

OnepupoBaTh OHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIONTHATE JICWCTBUS CIIOKCHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M
YMHOXKEHHUSI BEKTOpPAa HAa YHCIO, OOBSICHATh, KAKMMH CBOWCTBAMH OHH
o0JazaroT

6.15

[IpumensTh npaBuIO NapasuieNenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MHOHATHAMM: JE€KAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA,
yroJl  MEeXAy BEKTOpaMH, CKaJspHOE IPOU3BEJCHHE BEKTOPOB,
KOJUIMHEApHbIE U KOMIUIAaHAPHBIE BEKTOPBI

6.17

Haxoautb CYMMY BCKTOPOB MU IIPOHU3BCACHHUC BCKTOPA Ha YHUCIIO, YI'OJI
MCKAY BCKTOpaMU, CKAJIAPHOC NPOU3IBCIACHUC, PACKIIAAbIBATH BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3a/aBatTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CUCTEME KOOPJIUHAT

6.19

Pemats npocreiinme reoMeTpuyecKre 3a1a4l Ha IPUMEHEHUE BEKTOPHO-
KOOpPAMHATHOI'O METOJA

6.20

Pemate 3aJadyyd Ha J0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH U
HaXOXKACHUEC TCOMECTPUYCCKUX BCIIUYUH I10 06pa3uaM HWJIn aJIrOpuTMaM,
IIPUMCHSI S MN3BCCTHBIC MCETObI npu peuicHun CTaHAApTHBIX
MAaTEMAaTHYCCKUX 3aaa4d

6.21

[IpumeHsaTs mpocTeillline nporpaMMHBIE CpEACTBA U BJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKHIX 33124




6.22

[IpuBOaUTE IpPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U
JKWU3HM, PACIIO3HABATh MPOSBICHNUE 3aKOHOB T€OMETPUH B UCKYCCTBE

6.23

[IpumeHATH NTOyYEeHHBIE 3HAHUS HA MPAKTUKE: AaHAIU3UPOBATH PEaJIbHbIC
CUTYalMH U IPUMEHSATH U3YyUYECHHBIE IIOHATHUS B IIPOLIECCE NTOMCKA PELICHUS
MaTeMaTHYeCKd  CPOPMYITUPOBAHHOW  TPOOJIEMBI,  MOACIUPOBATH
pEaJIbHBIE CHUTYAIlMM Ha SI3BIKE T€OMETPHUHU, MCCIEIO0BATH MOCTPOCHHBIE
MOJIEJH C UCTIOJIB30BAaHUEM F€OMETPUUYECKUX IMOHATUI U TEOPEM, anmnapara
anreOppl, pelaTh MNPAKTUYECKUE 3a/]ayd, CBS3aHHBbIE C HAXOXICHHEM
reOMETPUYECKUX BEIUYUH




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE TIOHSTHSI CTEpeOMeTpuu. Toduka, TpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTre 06 aKCHOMATHYECKOM TIOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH
U CIIECTBUSA U3 HUX

7.2

B3aumHoe  pacnosiokeHne INpsAMBIX B IIPOCTPAHCTBE:  IEpeceKaroluecs,
napajulefibHble M CKpelluBaroluecs mpsmble. [lapainenbHOCTh NOpSAMBIX U
IUIOCKOCTEHl B MPOCTpPAHCTBE: MapajUlelibHble MpsIMble B  IPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MPSAMBIX, MAPALIEIbHOCTh NPSIMONM U IUIOCKOCTH. YTIIBIC
COHAIPABJICHHBIMA CTOPOHAaMH, Yrol MEXAy HpSAMbBIMM B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaiesibHble MIIOCKOCTH, CBOWCTBA MapaljiesIbHbIX
iockocteil. IlpocTeiimme nmpocTpaHCTBEHHBbIE (QUIYphl Ha IUIOCKOCTU: TETPAdp,
KyO, mapajsienenumne;, NoCTpOeHHe CeUeHHUH

7.3

[lepneHIuKyISIpHOCTh TOPSAMONM W IJIOCKOCTU: TEPHEHAUKYJISIPHBIE MpsSIMbIE B
MIPOCTPAHCTBE, MPsIMbIE MapalieNibHbIe U MEePIEHANKYIISIPHBIE K IIOCKOCTH, MPU3HAK
MEPIEeHIUKYISIPHOCTH MPSMON U MIOCKOCTH, TEOpEMa O MPSIMON MEPIEeHIUKYISIPHOM
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YOI MEKY MPSMOM U INTIOCKOCTBIO, BYTPAHHBIN
yTOJ1, TMHEHHBINA YToJl ABYrpaHHoro yria. [lepneHauKyasp U HaKJIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMO 710 TNIOCKOCTH, POEKIUs (GUTypBI HA
IJIOCKOCTB. [IepreHIUKyYIIIpHOCTD INIOCKOCTEN: ITPU3HAK MEPIIEHIUKYJIIPHOCTH IBYX
mrockocteil. Teopema o TpEX MmeprneHauKyIsIpax

7.4

[loHsiTME MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHMKA, BBIIYKIbIE U
HEBBIMYKJIbIE MHOI'OTPAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. Ilpusma: n-yronpHas
NpU3Ma, TPAaHH M OCHOBAaHUS NPU3MBI, MpsiMas U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAS TIOBEPXHOCTH Npu3Msbl. [lapasuienenumen, npsMOyrOIbHbIN MapauIeIeuIe,
u ero cBoiictBa. [lupamuna: n-yronpHas nupamuzia, rpaHd ¥ OCHOBaHUE MUPAMUBbI,
OO0KOBas U MOJHAsI MOBEPXHOCTh MUPAMU[bI, TPAaBUIbHAS M yCeu€HHas MUpaMuia.
OnemMeHTBl OpuU3Mbl M nUpamunabl. [IpaBUIbHBIE MHOTOTpDAaHHUKHU: IOHSTHE
IIPAaBWJIBHOTO MHOTOTPaHHMKA, NpPAaBWIbHAs IpU3Ma M IpPaBUJIbHAs INUPAMUIA,
NpaBUJIbHAS TPEYrojbHAs MUpaMHJa U MPaBUIbHBINA TeTpasap, kyO. [IpeacraBienue
O MpaBWIBHBIX MHOTOTPaHHHMKAX: OKTa’Ap, AOAEKa’aAp M ukocadapyrue CedeHus
MIPU3MBI U TUPAMMU/IBI

7.5

CuMMeTpHsl B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIHLHO TOUKH, MPSIMOM, TNIOCKOCTH.
DneMeHThl CHUMMETPUU B  NHpaMuax, Napajuielienunenax, MpaBHIbHbBIX
MHOTOTpaHHUKAX

7.6

Borunicnenue 371€MEHTOB MHOIOIPAaHHUKOB: pEOpa, nuaroHanu, yriel. [lnomanb
OOKOBOIl IOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSMOM MPU3MBI, IJIOLIAAb




OCHOBaHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTU MPsiMOI mpusMsl. [1nomans 60koBoi
MMOBEPXHOCTH W TIOBEPXHOCTH TIPABHJIBHOW IHPAMHIBI, TEOpeMa O ILIOMAIH
yceu€HHou mupamubl. [lonstae 06 00béMe. OOBEM TUPAMUIBI, TPU3MBbI

7.7

[TomoGHbBIe Tena B mpocTpancTBe. COOTHOMICHHUS MEX/TY TUIOIIAASIMU MOBEPXHOCTEH,
00bEMaMU TTOTOOHBIX TEN

11 KIIACC

Kox
6

IIpoBepsieMblii 3JIeMeHT COIep:KAHUSA

I'eomerpus

6.1

Hunuaapudeckasi MOBEPXHOCTh, 00pa3yIoiie MUINHAPUIECKON MOBEPXHOCTH, OCh
[WIMHAPUYECKON MOBEpXHOCTU. LIumuHap: ocHOBaHUS M OOKOBAas MOBEPXHOCTb,
o0pa3yromiast ¥ 0Ch, IIIOIIAAb OOKOBOH U MOTHON MOBEPXHOCTH

6.2

Konuueckass moBepxHOCTh, 00pasyloliye KOHHYECKOH IOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKOH nmoBepxHOcTH. KoHyc: ocHOBaHME U BepIIMHA, 00pasyroias
U OCb, TUIONIA/Ib OOKOBOM ¥ IOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue
M BBICOTA, OCHOBAaHUA U 6OKOBa§I IOBCPXHOCTDH

6.3

Cdepa u map: neHTp, paguyc, IMamMeTp, IIonaas NoBepXHOCTH cdeprl. BzanmHoe
pacrosio)keHue cepbl U TUIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe, TUIomab

chepnl

6.4

N3o0paxenue Ten BpalieHus Ha I0CKOCTH. Pa3BépTka nMinHapa U KOHyca

6.5

KOM6I/IHaI_II/II/I TCJI BpalllCHUA W MHOI'OIPAHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN
OKOJIO C(l)epbl, cq)epa, BIIMCAHHAsA B MHOT'OT'PAHHUK, UJIX TCJIO BpalllCHUA

6.6

[Tonsitue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapaljIelienuIe a u cieacTBUs u3 He€. O0bEM HMITHHpA, KOHYCA.
O0BEM 11apa u TIomaasb chepsl

6.7

[MomoOuple Tema B mpoctpancTBe. COOTHOMIGHUS MEXIY — IUIOIIAISIMU
OBEpXHOCTEH, 00bEMaMU MOTIOOHBIX TEN

6.8

Ceuenus munuHApa (mapajiellbHO W TMEPHEHIUKYJISPHO OCH), CEUeHHsl KOoHyca
(mapasnienbHOE OCHOBAHUIO M MTPOXOASIIEe Yepe3 BEPIINHY ), CeUeHHs 11apa

6.9

BexTop Ha miockoctu M B mpoctpaHcTBe. ClIO)K€HHE U BBIYUTAHHE BEKTOPOB.
YMHOKEHHEe BEKTOpa Ha uncio. Pa3ioxkeHue BeKTopa Mo TPEM HEKOMIUTAHAPHBIM
BekTopaMm. [IpaBmio mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX — C
MPUMEHEHUEM MIPaBUJI ACHCTBUIN C BEKTOpaMu

6.10

[IpsamoyronbpHass cucTemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHatsl BeKTOpa.
[Ipocrelimue 3amaun B KOOpAMHATaX. Yroa Mexay Bekropamu. CkalspHoe
MpOU3Be/IeHNE BEKTOPOB. BhIumClieHnEe YIIIOB MEXIY MPSIMBIMU U TJIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIN METO/I MIPU PEIICHUH T€OMETPUUECKHUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI MPOrPaMMBI CPeAHEro 001ero
TpeOoBaHusl o0pa3oBaHus

Brnanenne Meromamu 0Ka3aTeibCTB, AITOPHUTMAMH pEIICHUS 3a/ad,
yMeHue (OopMyJIHpOBaTh U ONEPUPOBATHh IMOHATHAMU: ONpEAEIICHHUE,
aKCMOMa, TeopeMa, CIICACTBHE, CBOMCTBO, MPH3HAK, JOKA3aTelIbCTBO,
paBHOCWIIbHBIE (POPMYITHPOBKH; IPUMEHSATH UX; YMEHHUE (OPMYIUPOBATH
00paTHOE W TPOTHUBOMOJIOXKHOE YTBEPXKIACHUE, NMPUBOIAUTH MPUMEPHI U
KOHTPIIPUMCPHBI, HCIIOJIB30BaTh MCTO[ MaTeMaTHIECKOU HUHAYKIIUH,
NPOBOJIUTH JOKa3aTeNbHBIE pACCYXJACHUS TMPH pPEIICHHH 3a/ad,
1 OLICHUBAThb  JIOTUYECKYI0  IPABUIBHOCTb  PACCYXACHUM; YMEHHE
OTIEPHPOBATH MOHATUSAMH: MHOXKECTBO, MOJMHOXECTBO, OTEpAIH HaJ
MHOXCCTBaMH,; YMCHHUC HCIIOJIb30BATh TeOpeTHKO-MHO)KCCTBGHHLIﬁ
ammapar Jyisi OIMCaHHs PEabHBIX MPOIIECCOB U SBJICHUN U MPH PEIICHUH
3ala4y, B TOM YHCIC U3 APYIrux y‘-Ie6HBIX npeaMeToB; YMCHUC
OTIEpUPOBAThH MOHATUAMHU: Tpad, CBI3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; yMEHHE 3ajJlaBaTb M ONHUCHIBATH Tpadbl Pa3IUYHBIMU

croco6aMu; UCIOJIb30BATh Ipadbl MPU PELICHUH 3a/1a4

YMeHue onepupoBaTh NOHATUSAMU: HATYypaJbHOE YHUCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LIEIBbIM I10Ka3aTeNIeM, KOPEHb HATYypaJbHOM CTENIEHH, CTEIEHb
C palMOHAIbHBIM  IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
nokaszareiaeM, JorapugM Yucia, CHHYC, KOCHMHYC U  TaHIEHC
IPOM3BOJBHOIO YHCJA, OCTATOK I10 MOAYJIO, PALMOHAIBHOE YHUCIIO,
UppallMOHATIBHOE  YHUCJIO,  MHOXXECTBA  HATypallbHBIX,  IIEJIbIX,
2 palMOHAIbHBIX, JEHCTBUTENbHBIX 4YMCEJ; YMEHHE HCIOJIb30BaTh
NpPU3HAKU JIETMMOCTH, HaUMEHbIIUI OOIMI AenauTenh U HauMeHbIIee
o01iee kpaTHOe, aroput™ EBKinia npu penieHny 3a1ad; 3HaKOMCTBO C
pa3IMYHBIMM ~ TO3MLMOHHBIMM  CHUCTEMaMHM  CUMCJIEHHS; yMEHHe
BBITOJIHATh BBIYMCICHHE 3HAYCHWH W TPeoOpa3oBaHUs BBIPAKEHHH CO
CTENEeHsMH U Jorapupmamu, npeoOpa3oBaHUs IPOOHO-pALMOHATIBHBIX

BBIPDAKCHMM; YMEHHUE ONEPHUPOBATH IOHATHIMH: IOCIIEI0BATEIBLHOCTD,




apudMeTHIeCcKas MPOTrpeccus, FTeOMETPHUECKast porpeccus, 0eCKOHETHO
yObIBaroIasi ~ reoMeTpuuecKass  Iporpeccus; yMEHHE  3aJlaBaThb
II0CJIEI0BATENbHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX (OPMYII;
YMEHUE ONEepUpOBaTh HMOHATHAMM: KOMIUICKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apTyMEHT KOMILIEKCHOTO 4Hcia, popma
3aMMCH KOMIUIEKCHBIX 4YMCel (FeoMeTpHUecKasi, TPUTrOHOMETPHUECKas 1
anreOpandeckas); YMETh NPOU3BOAWTH apUPMETHUCCKHE ICHCTBHUS C
KOMIUICKCHBIMH ~ YMCJIAaMM; TNPUBOJUTH IPUMEPHl  HCIIOJIB30BaHUS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHUSAMHU: MaTpuua 2x2 m 3x3,

OIIPCACIINTCIIb MAaTPUIIbI, FGOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPEACIIUTCIIA

YMeHue ornepupoBaTh HNOHATHSAMU: palMOHAIbHBIE, WPPALMOHAJIBHBIE,
HOKa3aTebHbIe, CTENEHHbIE, JIorapu(MUYecKre, TPUTOHOMETPHUYECKUE
YPaBHEHUSI W HEPABEHCTBA, HUX CHUCTEMbl; YMEHHUE OIepUpOBaTh
HNOHATUAMMU: TOXKJIECTBO, TOKJIECTBEHHOE IPEOOpa3OBaHUE, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHUH, HEPAaBEHCTB M CUCTEM; YMEHHE pEllaTh YypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBI C IOMOILNBIO PA3IMYHBIX NPUEMOB; PEIIATH
YpaBHEHHUs, HEPABEHCTBA U CHCTEMBbI C [apaMETPOM; IPUMEHSIThH
YPAaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJIs PEIICHHUS MaTEMaTUYECKHUX

3aJa4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIacTe HAYKH U pealbHOM KU3HH

YMeHue onepupoBaTh MOHATUSAMHU: (YHKIHMS, YETHOCTh (YHKIIMH,
MEePUOJUYHOCTh (PYHKIMH, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(GyHKIMHU, 3KCTpeMyM (QYHKLUH, HAauOOJIbIIee U HaUMEHbILIEe 3HAUCHHS
GYHKIIMM Ha TPOMEXKYTKE, HepepbIBHAs (DYHKIIMS, aCUMITOTHI rpaduka
(¢yHKIMH, IepBasi U BTOpasi MPOU3BOAHAS (YHKLNHU, TEOMETPUUECKUN U
¢usznyeckuit CMBICT TPOU3BOAHON, NepBooOpa3Has, ONpeAeHEHHbIN
UHTErpajl; yMEHUE HAXOAWUTh ACUMOTOTHI rpaduka (yHKIHMH; yMEHHUE
BBIUMCIATh IMPOU3BOJHBIE CYMMBI, IPOW3BEACHHUS, UYACTHOTO H
KOMITO3UIIMH (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOUW K Ipaduky
(GYHKIIMM; YMEHUE HaXOJWUTh MPOU3BOJHBIE AJIEMEHTapHbIX (DYHKIINA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJIsI MCCIENOBaHUS (YHKLHH,
HaXOAWTh HauWOOJbIIME U HAaUMEHbIIME 3HAUeHUs (QYHKUUH; CTPOUTH
rpaduKd MHOTOWJIEHOB C HCIOJIb30BAHUEM allapara MaTeMaTH4YeCKOro
aHaJM3a; MPUMEHSTh IPOU3BOAHYIO Uil HAaXOXKJIEHUS HaWIy4lIero
pellieHusl B INPUKIAJHBIX, B TOM YHUCJIE€ COLMAIbHO-DKOHOMUYECKUX M

bu3nUecKux 3a1a4ax; HaXOAUTh TUIOMATU U 00bEMBI (PUTYDP C TOMOIIBIO




HUHTCrpaga; MpuBOJAUTL NPUMEPLI MATCMATHYCCKOIO0O MOACIIMPOBAHUA C

noMoIIbio AudepeHuanbHbIX ypaBHEHUN

YMeHue omnepupoBaTh HOHATHAMM: rpaduk (yHKIMH, oOOpaTHas
GyHKIMA, KOMIO3UIMS (QYHKIWHA, JIMHEHHas (YHKIMSA, KBaapaTHYHAas
¢byHKIMS, panroHaIbHast byHKLU, CTEIeHHas GbyHKIM,
TPUTOHOMETpUYECKHE (YHKLIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKIMH, TOKa3aTenbHas W Jorapugmuueckas (QYHKLUUU; YMEHHUE
CTpouTh rpaduku U3yuyeHHBIX (YHKUIUH, BBIMNOIHATH MPEOOpa3OBaHHA
rpaduKoB (QYHKLUH, UCIIOIB30BATh IpaUKH AJIs U3YyUEHUS [IPOLIECCOB U
3aBHCUMOCTEH, MPU PEUICHUU 3a]a4 U3 APYTUX Y4eOHBIX MPEJIMETOB M
3aja4 U3 peasbHOH KU3HM; BBIpaXKaTh (OPMYIaMU 3aBUCUMOCTU MEXIy
BEJIMYMHAMU; UCIIOJIB30BATh CBOMCTBA U rpaduKu (PyHKIUH AJIs pereHHs
YpaBHEHM, HEpPaBEHCTB M 3aJady C [apaMeTpaMu; H300paxkaTb Ha
KOOPJAMHATHOM IUNIOCKOCTH MHOKECTBA PELICHUN YPaBHEHM, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud Pa3HbIX TUIIOB (B TOM YHUCIE Ha
MPOLEHTHI, JOJM U YacTH, HA JBWKEHHE, paboOTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJOTH, 331a4i U3 00JIaCTH yNpPaBICHUS JIUYHBIMUA U CEMEUHBIMU
(MHAHCAMM); COCTaBIISATh BBIPAKCHHS, YpAaBHEHUS, HEPABEHCTBA U WX
CUCTEMBI 10 YCIIOBHIO 3aJaud, MCCIEA0BaTh MOJYYEHHOE pELIEHUE U
OLIEHUBATh MPAaBJIONONO00OHOCTh PpE3yJbTaTOB; YMEHHE MOJEeIUpPOBaTh
peaNbHbIE CHUTYyallMM Ha S3bIKE MAaTeMaTHUKH; COCTAaBIISITh BBIPAXKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBbl II0 YCIOBHUIO 3aJauH,
HCCIIeIoOBaTh IOCTPOEHHBIE MOJIEIM C HCIOJb30BaHUWEM arrmapara

anreOpbl, UHTEPIIPETUPOBATH MOJTyYEHHBIN pe3yabTarT

YMeHue onepupoBaTh MOHATUSAMU: cpefHee apudMeTndeckoe, MeInaHa,
HanOoJIbIlIee M HAUMEHBIIIEE 3HAUCHUS, Pa3Max, TUCTIEPCHS], CTAHIapTHOE
OTKJIOHEHHE YUCIIOBOTO Ha0Opa; yMEHHE U3BIIEKAaTh, HHTEPIIPETUPOBATH
uH(dOpMaIMIo, TPEACTABICHHYIO B Ta0IHIIaX, HA TUarpaMmmax, rpadukax,
OTPa)KaroIyI0 CBOWCTBA peajbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIIATh
WHPOPMAIIMIO C TIOMONIBIO TaOJMII ¥ JWarpaMM; HCCIICOBATh
CTaTHCTUYECKUE TaHHBbIE, B TOM 4YHCIIe C MPUMEHEHHEM TpadudecKux
METO/IOB M JIEKTPOHHBIX CPEJICTB; TpaUueCKH UCCIIET0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm paCCCUBaHUA U JIMHEHHOM perpeccuun

VYMeHue onepupoBaTh MOHATHUAMM: CIYyYalHBIM ONBIT W Clly4yalHOE




COOBITHE, BEPOATHOCTh CIIy4allHOTO COOBITHSI; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIOJIb30BaHUEM TpaUUYECKUX METOAOB; MPUMEHSThH
(GopMyIIBI CIIOKEHHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OpPMYyITy IOIHOM
BeposaTHOCTH, hopmyiny bepHyim, komOnHaTOpHbIE (DaKThI U POPMYJIBL;
OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; YMEHHE ONEepUpPOBAThH
NOHATUSIMU: ClIy4yaliHas BEJIMYMHA, PACHPEJEICHUE BEPOSTHOCTEM,
MaTeMaTHUYeCKOe OXHUJAaHUE, JUCIEPCHs U CTaHAApTHOE OTKIOHEHHE
CIy4alHOM BeJIMYMHBI, (YHKIMH pACHOpPENENeHUs U IUJIOTHOCTH
PaBHOMEPHOT0, II0Ka3aT€IbHOTO W HOPMAJIbHOIO paclpeiesieHuN;
YMEHUE HCIONb30BAaTh CBOMCTBA W3YYEHHBIX pacHpeneNeHuid Jis
pemeHust 3ajad; 3HAKOMCTBO C TOHSATHSMH: 3aKOH OOJBIINX YHCEl,
METOIbl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHUE MPHUBOIUTH MPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIIMX YHCENT B NMPHUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSIX; YMEHHE ONEPUPOBAThH MOHATUSIMH: COUETAHNE, IEPECTAHOBKA,
YHCJIO COYETAaHWH, YUCIO TEepecTaHOBOK; OMHOM HploTOHA; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PACCYKACHUS ISl PEIlIeHuUs 3a/a4;
OLICHUBATH BEPOATHOCTH peasIbHBIX COOBITHI; COCTaBJISITh

BEPOATHOCTHYIO MOJI€Ib M UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yabTaT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, HpsiMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IUIOCKUWA Yrod,
JBYTPAaHHBIA YTroJI, TPEXTPaHHBIM YroJj, CKPEIIMBAOLINECA IMpsMBIE,
NapajyieIbHOCTh U MEPHNEHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, yroi
MEXAY HPSAMBIMH, YroJl MEXAY HPSAMOM M IJIOCKOCTBIO, YTrOJI MEXKIY
MJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JIO0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMH, PACCTOSIHUE MEXKY TUIOCKOCTAMM; YMEHHE HCIOJIb30BaTh IIPH
pelIeHny 3a7a4 U3y4YeHHbIE (PAKThl M TEOPEMBbI IJIAaHUMETPUU; YMEHUE
OLICHMBATh pa3Mephl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTeMAaTHYE€CKUE MOJEIH C IMOMOUIbI0 T€OMETPUUYECKUX TOHATUA U

BCJIIMYHMH, p€IIaTh CBA3AaHHBIC C HUMHU IIPAKTHUYCCKUEC 3aa4n
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YMeHue onepupoBaTh MOHATHAMU: ILIOMAAL QUIYpbl, 00BEM GUTYDBI,
MHOTOTPaHHMK, ITPABWIBHBIII MHOTOTPaHHMK, CEYEHHE MHOTOTPAHHHUKA,
Ky0, mapajmienenunen, npusMma, nupamuja, (urypa M IMOBEPXHOCTb
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, miomanab cepsl, MIomab
NOBEPXHOCTU MHpAaMUAbI, NPU3MbI, KOHYyCa, IWIMHIpPA, 00bEM KyoOa,
IPSIMOYTOJIBHOTO TapajuleenuIena, MUpaMuabl, NPU3MbI, LUIMHIPA,

KOHYyca, Ilapa, pa3BEPTKA MMOBEPXHOCTH, CEUEHHUsI KOHyCa M LIWIMHJIpA,




napajuleJibHble OCH WM OCHOBAaHMIO, CEYEHHME Ilapa, IUIOCKOCTb,
Kacaromasicss cdepbl, IIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTrpaHHMKa, U300pakaTh MHOTOTPaHHUKHU, (UIYpPbl U MOBEPXHOCTH
BpalIEHUs, UX CEYEHUs1, B TOM YHCIIE C IOMOLIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE MIPUMEHSTh CBOMCTBA F€OMETPUUECKUX (PUTYD, CAMOCTOSITENBLHO
(dhopMynupoBaTh ONpeeNeHus] U3y4aeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI
0 CBOICTBax M MpHU3HAKaX reOMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIH
OmpoBepraTh MUX; YMEHHE MPOBOAWTH Kilaccudukanuio GuUryp 1o
Pa3IUYHBIM TMpPU3HAKAM, BBIIOJHATE HEOOXOJUMBIE OIMOJIHUTEIbHbBIE

IMOCTPOCHUA
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YMeHHue OonepupoBaTh IMOHATHUSMHU: JBW)KCHHE B TPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHUSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TOM00MS, MOA00HBIE (GUTYPBI; YMEHHE
pacmo3HaBaTh paBHBIC U MOAOO0HBIC (QUTYPHI, B TOM YUCIIE B TIPHUPO/IE,
UCKYCCTBE, apXHTEKType; HCIIOJIB30BaTh T'€OMETPHUECKUE OTHOIICHHS
OpU PEIICHUHN 3a/lad; HaXOJUTh T€OMETPUYECKHE BEIHYWHBI (JIJIUHA,
yroj, IUIomanab, OObEM) MpHU PEIIEHWH 3ajad U3 JPYTHX YIEOHBIX
PEIMETOB U U3 peaTbHON KU3HH, YMEHHE BBHIYHUCISTH T€OMETPUICCKIE
BEeITMYUHBI (JJIMHA, YTOJI, IUIONIaab, OOBEM, IUIOIIAAbh MOBEPXHOCTH),
UCTIONB3YSl M3YYCHHBIE (OPMYINIBI M METONbI, B TOM YHUCIE: TUIOIIAIb
TIOBEPXHOCTH TTMPAMUJIBI, IPU3MBI, KOHYCa, MWIMHAPA, TUIOaas chepsr,
00BEéM KyOa, MPSIMOYTOJBHOTO MapajuIeenuIiea, MUPaMuIbl, MPU3MBI,
IJTMHIpA, KOHyca, IIapa; YMEHHE HaXOJHWTh OTHOIICHHE OOBEMOB

noA00HBIX (uryp
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YMenue ONCpUPOBATH IMOHATHUAMU: IIPAMOYTOJIbHAA CUCTCMA KOOPpAUHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOpPAWHATBI BCKTOpAa, CymMMa BEKTOPOB,
IMPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHUC BCKTOPA IO 6a31/1cy,
CKaJIIpHOC TMPOU3ZBCACHHUEC, BCKTOPHOC IIPOU3IBCACHHUE, YIOJI MCKIAY
BCKTOpaMu; YMCHHUC HUCIIOJIb30BATb BCKTOpHLIﬁ n KOOp,Z[I/IHaTHHﬁ MCETOA
A pCIICHUA TCOMCTPHUYCCKUX 3adad W 3aJad ApYyTrux y‘I€6HI)IX

npeamMEeTOB
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YMenue BBIOMpaTh MOAXOASIIMN METON MJis pEIIeHUs 3aJaud,
MOHUMAHUE 3HAYMMOCTH MATEMaTUKH B M3YYCHUH TMPUPOIHBIX H
OOIIECTBEHHBIX ~MPOILIECCOB M  SIBICHUN; yMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTE€MaTUKH B HUCKYCCTBE, YMEHUE NPHUBOIUTH

NpUMEPHl  MAaTEMaTHUYECKUX OTKPBITHM POCCHUCKOM W  MHUPOBOU




MaTE€MaTU4YECKON HAyKH




INEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Yucna 1 BEIYUCIIEHUSI

1.1

HaTypaJIBHBIG H LOCIBIC YHUCIIA. HpI/ISHaKI/I JACITNMOCTH LCIIBIX YHUCEI

Pannonanehpie uucna. OOBIKHOBEHHbIE U JECSATHYHbIE JApOOU, TPOLIEHTHI,

2 OeCKOHEUHbIE IEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaIbHOU cTeneHu. JedcTBrs ¢ apuMeTHIeCKUMHU
' KOPHSIMH HaTypaJbHOW CTEIIEHU
1.4 Crenenp c¢ wnensiM mnokaszareneM. CrTeneHb C palMOHAIBHBIM I10KA3aTEJIEM.
' CoiicTBa cTeneHu
L5 CuHyC, KOCHMHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCJIOBOIO apryMEeHTa
1.6 Jlorapudm umcna. JlecATHuHbIe U HATypaJIbHbIE JOrapupMbl
JlelicTBuTenbHble 4Yucia. ApupMeTHYECKHEe ONepauuu ¢ JIeHCTBUTENbHBIMU
1.7 yucnamu. [IpuOnykE€HHBIE BBIYMCICHMSA, NpPaBWIA OKPYIVIEHUS, NPHUKUAKA U
OLICHKA Pe3yJIbTaTa BHIYUCICHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUIN
1.9 KommiekcHble uncna
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [enpie 1 1poOHO-paIMOHANTBHBIE YPABHEHUS
2.2 HppannonanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 IToka3zaTenbHble U JOrapuPpMUUECKUE YPaBHEHHUSI
2.5 Ienble n 1poOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U IorapupMUIECKIe HEPaBEHCTBA
2.8 TpuronomeTpuuecKkue HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpamMu
2.11 Matpuia cucTeMbl JIMHEHHBIX ypaBHEHUI. OnpeaennTesb MaTPULIbI
3 OyHKIMH U TpaduKu




Oynkius, crocodsl 3amanus ¢yHkuuu. ['paduk Gynkmum. B3ammuoo oOpaTHbIe

> ¢yukuuu. Yétneie u HeuétHele pyHkumu. [lepuoanueckue pyHkuun
OOnactp ompeneneHus: WU MHOXECTBO 3HaueHuil ¢yHkmuu. Hymm ¢yHKumm.
39 [IpomexxyTkH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKuuu. HambGonbliee M HauMeHblee 3HAYEHUE
(GYHKIMY Ha TPOMEKYTKE
13 CrenenHas GyHKIMsS C HATypaldbHBIM M II€JIbIM TIOKaszateneM. EE€ cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOPHS 71-0W CTETICHH
34 Tpuronomerpryeckue QyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [okazarenpHas u orapudmudeckas GyHKIHH, IX CBOWCTBA U TpapUKU
16 Toukm paspeiBa. Acumnrorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUS IIOCIEN0BATEILHOCTEH
3.8 Apudmernueckas u reomerpuueckas nporpeccuu. Dopmyia coKHbIX POLIEHTOB
4 Hauana MmaTemMaTuueckoro aHanusa
4.1 [IpousBonnas ¢pynkiuu. [IpousBoaHbIE S7I€MEHTAPHBIX (PYHKIIHIMA
[IpumeHeHre NPOU3BOIHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTb M
4.2 skcTpeMyMbl. HaxoxxaeHne HanOoIbIIero 1 HaMMEHbIIETo 3HAaUeHUs (PYHKIIMU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoOXeCTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 ®urypsl Ha INIOCKOCTH
7.2 [IpsimbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u MOBEpXHOCTH BpaICHUS
7.5 KoopanHatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Maremaruka. ['eometpusi; 10 kmacc. yrimy6neaHoe ooyuenue Mep3msk AT,
Homuposckuii [I.A., ITonskos B.M.; nox penakuueii [lononsckoro B.E.
OOG11ecTBO C OTPAaHUYECHHOM OTBETCTBEHHOCTHIO M3 aaTenbCKUil IIEHTP
«BEHTAHA-TI'PA®»; AxunonepHoe obmectBo «M3narensctBo «IIpocBeiiennes
» Maremaruka. I'eometpust; 11 kimacc. yrimyonennoe ooyuenue Mepsnsk AL,
Homuposckuii JI.A., ITonskoB B.M.; nox penakiueit [Togonsckoro B.E.
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METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA
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