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INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi sBiseTcs OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHErO
o01mero oOpa3oBaHus, TaK Kak 00eCIeuyrnBaeT BOZMOXKHOCTh N3YUCHUS TUCIIATUIAH
€CTECTBEHHO-HAYYHON HANpPABICHHOCTH U IPEIMETOB T'yMaHUTAapHOIO LIMKIIA.
[Tockonpky  Jormdyeckoe  MbIIUIEHHE,  (POPMUpPYEMOE  IpU  H3YYEHHUH
00y4aroIUMHUCS TOHATUHHBIX OCHOB T'€OMETPHUH, MPHU J0KA3aTeIbCTBE TEOPEM U
MOCTPOEHUH LIETIOYKU JIOTUYECKUX YTBEPKIACHUM MPU PEUIEHUU F€OMETPUYECKHUX
3a/la4, yMEHHUE BBIABUIaTh M ONPOBEpPrarb THIOTE3bl HEMNOCPEICTBEHHO
UCIOJIB3YIOTCSl MIPU PELLIEHUM 33/a4 €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YaCTHOCTU
¢uznyeckux 3aaay.

[lenp ocBOEHUs MporpaMmbl y4eOHOro Kypca «l'eoMeTpusi» Ha yriryOJI€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEH OOYyYaromUXCA IIpH
U3Y4YEHUU F€OMETPHH, KaK COCTaBJISIOLIEH nmpeaMeTHON obnactu «Marematuka u
uHpopMaTuKa»  4yepe3  OOecleueHUue  BO3MOXKHOCTH  NPUOOpETeHUs U
UCIIOJIb30BaHusl Oosee TIyOOKMX TIE€OMETPUYECKMX 3HAaHUH U JEUCTBUIA,
cnenu(UUHBIX TEOMETPUHU, U HEOOXOAUMBIX JJIs YCIEIIHOTO ITPO(eCCHOHaTIBbHOTO
00pa30BaHMsl, CBSI3aHHOI'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuopuTeTHBIMM 3aJjauaMHd Kypca T€OMETPUM Ha YIIyOJIEHHOM YpOBHE,
PacCIIUPSIOUIMMU U YCUIIMBAIOIUMU Kypc 0a30BOr0 YpOBHS, SBJISIOTCS:

paclIMpeHne MpPEeCTaBICHUSI 0 TEOMETPUU KAaK YaCTH MUPOBOU KYJIBTYpbl U
(bopMHpOBaHHE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAOIIUM MUPOM;

(GbopMHpOBaHHE TPEACTABIECHUS O MPOCTPAHCTBEHHbIX (Urypax Kak o
BOKHEHIIMX MATEMaTHYECKUX MOJEISAX, MO3BOJIIIOUIMX ONUCHIBATH M H3ydaTb
pa3HbIE SBJICHHS OKPYKAOLIEro MUPA, 3HAHUE MOHITUIHOTO anmnapara 1o pasaeiy
«CTtepeoMeTpusi» y4eOHOro Kypca reOMEeTpHUU;

dbopMHpOBaHHE  yMEHUS  BJIAJAE€Th  OCHOBHBIMM  MOHSATUAMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMys1 U yMEHHE UX MPUMEHSITb, YMEHHS [10Ka3bIBaTh TEOPEMbl U HAXOAWUTH
HECTaHIapTHBIE CIIOCOOBI peLIeHUs 3a/1a4;

(dbopMHpOBaHHE YMEHHS PacllO3HABATh HA YEPTEkKAX, MOJENSIX U B pEaJbHOM
MUpE MHOTOTPaHHUKHA M Te€ja BpalleHUs, KOHCTPYHPOBATH T'€OMETPUYECKUE
MOJEIIH;

dbopMUpOBaHHE NMOHUMAaHUS BO3MOXKHOCTH aKCHOMATHYE€CKOT'O MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHM, (pOpMHUpPOBAHUE MOHUMAHUSA POJIM AKCUOMATHUKU TpU
IIPOBEICHUHU PACCYKICHUN;

dbopMHpOBaHHE YMEHHUS BIAJETh METOJAMU JOKA3aTebCTB U aJTOPUTMOB
pELICHUs,, YMEHUS UX NPUMEHATH, NMPOBOAMTH JOKA3aTEIbHBIE PACCYXKICHUS B
XO/JI€ PELICHUS CTEPEOMETPUUECKUX 3a7a4 U 3a7a4 C MPAKTHYECKUM COJEPKAHUEM,
dbopMHpoBaHUE MPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU



000CHOBAaHWU MAaTEMATUYECKUX YTBEPKIECHUN U POJIU aKCUOMATUKHU B TPOBEACHUU
JEAYKTUBHBIX PaCCY>KJIEHUM;

pa3BUTHE U COBEPILICHCTBOBAHME MHTEIJICKTYalIbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTEN 00yUYaromIMXcsl, MO3HABATEIIbHOW aKTUBHOCTHU, MCCJIEI0BATEIBCKUX
yYMEHUH, KpUTUIHOCTH MBIIIUICHUS, MHTEpPECa K U3YUCHUIO TEOMETPHUH;

dbopmupoBaHre (PYHKIIMOHAIBHOM T'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHHUSI pPaclo3HaBaTh IMPOSBICHUS T'E€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KH3HCHHBIX CHUTYyaIlUSX U MPU U3YUYCHHUH APYTHX
Y4EOHBIX TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEd M  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUSl PEANbHBIX CHUTYallMd, HCCIEIOBAaHUS IOCTPOCHHBIX MOJENCH,
WHTEPIPETALNH MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP’KAaTEIbHBIMU JIMHUAMH y4eOHOTro Kypca «['eomerpusi» B
10-11 xmaccax sBisitorcsi:  «IIpsgmble W TUJIOCKOCTM B IPOCTPAHCTBE»,
«MHororpannukn», «Tema BpameHuss», «BeKTOppl W  KOOPAWHATHI B
MPOCTPAHCTBE», «J|BUIKEHUS B MPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TpeboBaHHne «yMETh OIEPUPOBATH
MOHATUSIMU», PEJICBAHTHBIMU T€OMETPUHM Ha YriayOJEHHOM YpPOBHE OOyuYeHHUsS B
10-11 xnmaccax, OTHOCUTCA KO BCEM COAEPKATEIbHBIM JUHUSAM Y4€OHOr0O Kypca, a
(GbopMHpOBaHHE JIOTMYECKUX YMEHUM  paclpeiensercs He TOJbKO 110
coJiep KaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOydenus. ConuepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE NMPEAMETHBIM pe3ysibTaTaM ocBoeHHsI DenepasibHON paboueit
IPOrpaMMBbl, paclpefenéHHBIM MO TojaM OO0ydYeHHs, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIUIIUAIBHBIM BOIIPOCAM 00yYaroLuecs
oOpamiaJiuch ~ HEOJHOKpPATHO. JTO TO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMHU MOHATUSIMU M HaBBIKAMHU TTOCJIEI0BATEIBHO U TIOCTYIATEIBHO, C
COOJTI0/IEHUEM TMPUHIIUIIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPHUECKUX MPEICTABICHUNA OOYJarOMIMXCsl, PACIIUPSIS U YIIIyOsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4EHHIO TEOMETPUH Ha YIITyOJIEHHOM YPOBHE MO3BOJISIET:

co3garh  ycnoBus s guddepeHnnanvi  OOy4eHHs,  MOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTENbHBIX MPOTPaMM, OOECHEUYHUTh YIIIYOJIEHHOE
M3Yy4YEHUE T€OMETPUH KaK COCTaBILIONIEH yueOHoro npeamera «MareMaTuka;

MOJITOTOBUTh OOYYaIOMMXCA K TMPOJODKEHUIO HM3YyUeHUs MaTEeMaTHKU C
y4a€ToM BBIOOpa Oynaymied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKIY
oO1uM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOoro kypca «['eomerpusi» Ha yriyOJE€HHOM YpOBHE
orBoauTtcs 204 yvaca: B 10 kimacce — 102 yaca (3 gaca B Hegeno), B 11 kimacce — 102
yaca (3 Jyaca B HEJIEJIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

IIpsiMBbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHSATHS ~ CTEpeOMETpUH. Touka, TmpsAMas, IUIOCKOCTb,
npoctpancTBO. [loHsATHE 00 aKCHOMAaTH4YEeCKOM TOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3auMHOe pacnonokeHue NpsMBIX B IIPOCTPAHCTBE: IE€PECEKaroLIMecs,
[apajulelibHble W CKpelIMBaroluecs IpsMble. [Ipu3Haku CxpemmBarommnxcs
npsAMbIX. [lapamnenbHOCTh MPSAMBIX U INTIOCKOCTEW B MPOCTPAHCTBE: MTapaJuIeIIbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAJLICIBHOCTD TPEX MPSIMBIX, IAPAIUIENBHOCTD IIPSIMOU
U 1iockocT. [lapanienbHoe MW LEHTpaIbHOE MPOEKTUPOBAHUE, U300pAKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapajUieIbHOTO MpoeKTUpoBaHus. M300paxkenue
buryp B nmapaysiesibHOM MPOEKIHUH. YTIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXKy NMPAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapasuielIbHbIC
IUIOCKOCTH, CBOICTBa MapaJIeIIbHBIX IUIOCKOCTEMH. [Ipocreimue
MPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpadp, Napajieenune,
MMOCTPOEHUE CCUCHUU.

[lepneHIUKYASIPHOCTD MPSIMOM U TUIOCKOCTU: NEPICHANKYIISAPHBIE MPSIMbIC B
IIPOCTPAHCTBE, NPSMBIE NapAJUICIbHBIE W TNEPHEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISIPHOCTA MPSIMOM M IUIOCKOCTH, TEOpemMa O MpsSMOU
MEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHUE.
[lepnieHAUKYISP M HAKIIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT TOpsAMOM 10  IUIOCKOCTH,  HpoeKkuuss  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: MPHU3HAK  IEPIECHIUKYJSIPHOCTH  JIBYX
II0CKoCTer. Teopema o TpEX NEPIEHIUKYIAPaX.

VYribel B MPOCTPAHCTBE: Yrod MEXAY NMPAMOM U IUIOCKOCTHIO, JIBYTPAHHBIN
yIOJI, JIMHEWHBIN yroJl ABYIPAHHOrO yriia. TpEXTpaHHbIA U MHOTOTPAHHBIE YTJIBL.
CBoliCTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoOHCTBa IUIOCKMX U
JIBYTPaHHBIX YTJIOB TPEXTPAaHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJIA.

MHororpasHHuKHu

Buabl MHOrorpaHHMkoOB, pa3BEépTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAas TPU3Mbl, OOKOBasl U MOJHAsl TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NOpsAMOYTOJIbHBIA — MapajuIeJCNUIe] W  €ro  CBOMCTBA.
Kparuaiiiirie myTd Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Diinepa.
[IpoctpanctBennast Tteopema Iludaropa. Ilupamupa: n-yroibHas nupamuia,
npaBuwibHas W yceu€HHas mnupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHei
MpaBUIbHOW TMpaMuibl. [IpaBuiabHBIE MHOTOTPAHHUKHU: TpaBWIbHAs MpU3MaA H



NpaBWIbHAs MNHUpaMHUAa, NpPAaBUJIbHAS TPEYrojibHas INUpaMUAa U NPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
JTOACKA3IP U UKOCADIP.

BoeluncieHre SI€MEHTOB MHOTOIPaHHUKOB: péEOpa, AWaroHalid, YTJIbL
[Tnomans OOKOBOW MOBEPXHOCTH M TOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IUIOIIAJh OCHOBAHMM, TeopemMa O OOKOBOW IOBEPXHOCTU MPSIMON TMPU3MBIL
[Inomans OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTH MPABUIBLHON MHUPAMUIBI,
T€OpeMa O IUIOIAAN YCEUEHHOW MTUPAMHU/IBI.

CummeTpusi B HPOCTPAHCTBE. JIEMEHThl CUMMETPHHM  MPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpHs B MNPAaBWIBHOM MHOTIOIPAHHHUKE: CHUMMETPUS
napajulielienunena, CUMMETPUSl TPABWIBHBIX NPU3M, CUMMETPHUS IPABHIBHOU
MAPAMHUJIBIL.

BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B NPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOT'O
BEKTOpa, BEKTOPBHl KOJUIMHEAPHBIEC, COHAIPABIECHHBIE M IPOTHUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JI€MCTBUS C BEKTOPAMU: CIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOYKEHHE BEKTOpa Ha
yucao. CBOWCTBA CI0KEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHSI BEKTOpPA HA YHUCIIO.
[lonATHE KOMIUIaHApHBIE BEKTOPBI. lIpM3HAK KOMITAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenumnena. Teopema O PA3JIOKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. IIpsMoyrosbHass cucreMa  KOOpPAHMHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBsA3p MEXIy KOOPIWHATAMU BEKTOpA H
KOOpAMHATAMHM TOYEK. YTOJN MeEXay BekTopamu. CKalpHOE MpPOU3BEICHUE
BEKTOPOB.

11 KJIIACC

Tena Bpamenus

[ToHsATHA: UUIMHAPUYECKAs TOBEPXHOCTb, KOHHUYECKAS ITOBEPXHOCT,
chepuueckas MOBEPXHOCTh, oOOpasyromue moBepxHocTeil. Tema BparmieHus:
MWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacnonoxkeHue
cheppl M IUIOCKOCTH, KacaTelbHash IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHUsI Ha TIOCKOCTU. Pa3Béprka mwmHapa U konyca. Cummetpusi chepsl U
mapa.

O0béM. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciueactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW MPU3Mbl, HWJIMHAPA, MUpaMUIbl U KoHyca. OObEM 11apa U 1apoBOro
CEerMEHTa.

KoMOuHanuu Ten BpaiieHus W MHOTOTpaHHuUKoOB. [Ipu3ma, BmmcaHHas B
MWINHAP, OMHCaHHas okoyio ImwimHapa. llepeceuenue cdepsl U mapa ¢
miockocthio. Kacanue mapa u cdepsl miI0ckocThio. [IoHSITHE MHOrorpaHHUKaA,



OMKMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOM B MHOTOTPAaHHUK WIIU TEJO
BpAILICHHUS.

[Inomane MOBEPXHOCTU UMIUHAPA, KOHyCa, IUIOMAAs chepbl U €€ JacTei.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMAACH MMOBEPXHOCTEH
nonobubix ¢uryp. IlpeoOpazoBanue momodbus, romoretusi. Pernenue 3amau Ha
IJIOCKOCTH € HUCTIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB M TEJ BPAILCHUS: CEUYCHUS LUIIMH]IPA
(mapamienpHO W TEPNEHAUKYJSIPHO OCH), CEYEHUs KOHyca (IapauieiibHbIC
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPUIMHY), CEYEHHU IIapa, METOIbI TOCTPOEHUS
CEYEHMII: METOJ| CJIEA0B, METOJI BHYTPEHHErO0 NPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaunu Haja BEKTOpaMH. BekTopHoe
YMHOXEHHE BEKTOpOB. (CBOMCTBA BEKTOPHOTO yMHOXeHUA. lIpsaMoyronbHas
cucTeMa KoopAuHaT B mpocTpancTBe. KoopnuHatel BekTopa. PaznoxkeHne BeKTopa
no 6asucy. KoopaMHaTHO-BEKTOPHBIA METOJ MpPH PEIIEHUH Te€OMETPUUYECKUX
3aaad.

J{BM2KeHUs1 B IPOCTPAHCTBE

JBrxkeHus: mpoctpancTBa. OToOpakeHus. J[BUKEHUS U PAaBEHCTBO (UTYP.
OO6mue cBoicTBa JBMOKCHUW. Buupl JIBWXKEHUN: TMapauIebHBINM IEPEHOC,
LIEHTpaJbHAsl CHUMMETPUS, 3€pKajbHas CHUMMETPHS, MOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus noaodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBI YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xknanckoe BocuTaHue:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUJaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  WI€Ha  POCCHUMCKOro  OOIecTBa,  MPEACTaBIECHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIHMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUMH,
MpoLeTyp TPaKIAaHCKOrOo oOmecTBa (BBIOOPBI, OMPOCHI W JAPYroe), YMEHHUE
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMU B COOTBETCTBUU C HX
GyHKIUSIMHY 1 Ha3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXAAaHCKON MJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMaTUYE€CKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTHKEHHH B JAPYrUX HayKax, TEXHOJOTUAX, cdepax
SKOHOMHKU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAHHWE JTYXOBHBIX EHHOCTEH POCCUICKOr0o Hapoja, ChOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMUSI, STUUECKOIO MOBEJACHUS, CBI3AHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUW HAayKH M JEATEIbHOCThIO YYEHOrO0, OCO3HAHUE
JMYHOTO BKJIaJia B MOCTPOCHHUE YCTOMUUBOTO OYIAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHHE:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAsh 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTD
K MaTEMaTHYE€CKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzn4eckoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh YMEHHUS NPUMEHAThH MaTeMaTUYECKUE 3HAHUS B
HMHTEpecax 3/I0pOBOro U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3J0POBBIO (3I0pPOBOE TMHUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHATUU U
OTIIbIXa, peryispHas (Gu3uvecKas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPHU 3aHATUSX CIIOPTUBHO-03/I0POBUTEIBLHOMN JEATEIBHOCTHIO;

6) Tpyi0BOE BOCIUTAHUE:

TOTOBHOCTh K TPYJy, OCO3HAaHHME IIEHHOCTH TPYAOJIIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHATBLHOM  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKECHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIC TUIAHbI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTHUYeCKOMY  O0Opa3oBaHUI0O U



caM00Opa30BaHWIO Ha TMPOTSHKECHUU BCEH JKM3HU, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUCCKHX 3a/1ad MaTEMaTHYSCKON HaIlPaBICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTaHHe:

c(OPMHUPOBAHHOCTh  JKOJIOTHYECKOW KYJIbTYPhl, TIOHUMAHUE BIIHSHUS
COIMAIBHO-D)KOHOMHYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJTHON M COIMAIBHON
CpeJibl, 0CO3HAHUE TIO0ATBHOTO XapaKTepa KOJOTHUESCKUX MPOOJIeM, OpUEHTAITUS
Ha TIPUMCHCHHEC MAaTEMaTHYCCKUX 3HAHWHM JUIS pelieHUs 3agad B 00JIacTh
OKpYKalomel Cpefbl, IUIAHUPOBAHUE ITOCTYNMKOB W OIEHKHM HMX BO3MOXHBIX
MIOCJIC/ICTBHM JIJISI OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIECIO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAYKW W OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTUYeCKOW HayKH Kak c¢ephl YeTOBEYECKON CATEIBHOCTH, JTAlloB ¢
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHUS IIMBWIN3AIIUH, OBJIAJICHUE S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKON KyJbTypOW KaK CpEJICTBOM IIO3HAHUS MHUDa,
TOTOBHOCTh OCYIIECTBIIATh IPOCKTHYI0 M HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJUBUAYAJIBHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble jornueckue aeiicTBUs:

BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBCHHBIE MPU3HAKKM MaTEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUW MEXIYy TMOHATHUAMH, (POpMyIUpPOBaATH
ONpeIeNICHUs] OHATUM, YCTaHABIUBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(pUKAIWU,
OCHOBAHUSI JiJ1s1 000OIEHHS U CPABHEHUSI, KpUTEPUU TTPOBOJAUMOTO aHAJN3a;

BOCIIpUHMMATh,  (GOPMYJUpPOBAaTH M  INPEOOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPHUIATEIbHbIC, CAMHUIHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIAITH MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U ITPOTHUBOPEUUS
B (akTax, JaHHBIX, HAOJIIOJACHUAX U YTBEPXKACHUSX, Mpeiaratb KpUTCPUH JIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEYMH;

JleNlaTh BBIBOJBI C HCIMOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO JOKA3aTEIhCTBA MATEMATUUECKUX YTBEPKACHUM
(IpsiMbIe ¥ OT IPOTUBHOTO), BHICTPAUBATh apTryMEHTAIINIO, IPUBOUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBAThH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHus Yy4eOHOUM 3amaun (CpaBHHMBATh HECKOJIBKO
BAPUMAHTOB  PEIICHUS, BHIOMpATh HauOoysiee TMOAXOAAMHMN ¢ y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCcKue 1eiCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbLCKUIT WHCTPYMEHT IO3HaHUS,
dbopMynMpoBaTh  BONPOCHl,  (UKCHUpYIOLIME  MPOTUBOpEUUE,  Mpodiiemy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (popMUpOBaTh TMIIOTE3Y, aApryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOAUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTENW MaTEMaTHYECKOTO 00bEKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCHMOCTEN MEXy 00bEKTaMU, SIBICHUSMHU, TIPOLIECCAMH;

CaMOCTOATENEHO (OPMYITHPOBATH OOOOIEHUS W BBIBOJABI IO pE3yjbTaTam
NpOBEAEHHOTO  HAONIOACHUS, HCCICAOBAaHUS, OIICHMBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHUI;

MPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE TMPOIECCa, a TaKKe BBIIBUTaTh
MPEAIOJIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIOBHUSIX.

Pab6ora ¢ unpopmaumeii:

BBIABJIATE ACUIMTH MHPOpMAIUU, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETa Ha
BOIIPOC U JJISI pELICHHUS 33/1a4U;

BBIOMPATh MH(POPMAIIUIO U3 UCTOYHUKOB PA3UYHBIX TUIIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUIOB U
dbopM npeacTaBiICHNUS;

CTPYKTYpUpPOBaTh HMH(OpMAIINIO, MPEICTABIATL €€ B pa3luyHbIX (opmax,
WUTIOCTPUPOBATH Tparuecky;

OLICHUBATh HaJIEKHOCTh uHdopmaIuu 1o CaMOCTOSITEIILHO
c(hOpMyJTHMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHUBeEpPCAJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB nu Q)OPMYHI/IPOBaTB CY)KI[CHI/I}I B COOTBCTCTBHUHU C YCJ'IOBI/ISIMI/I n
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3p€HI/ISI B
YCTHBIX MW IIMCBMCHHBIX TCKCTAX, HaBaTb INIOACHCHHUA IIO0 XOAY PCIICHHA 3adaydu,
KOMMEHTUPOBATH NIOJIYYECHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXJI€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
npoOJieMbl, pelIaeMoil 3aJayu, BBICKA3bIBaTh UJEH, HAICJICHHbIE Ha TOUCK
peH_ICHI/ISI, COITIOCTABJIAITH CBOU CY)K,HeHI/ISI C CY)KJICHI/ISIMI/I leyrnx y‘laCTHI/IKOB
nuasnora, oOHapyKMBaTh Pa3jU4Me M CXOJICTBO TMO3WIIMKI, B KOPPEKTHOU dopme
bopMyIUpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHHS,

HpeleTaBJISITB pe3YJ'IBTaTBI peH_IeHI/IH 3aa4uu, BKCHepI/IMeHTa, HCCJICIOBAHUAA,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (QopMar BBICTYIUIEHHS € Y4€TOM 3aaad
MIPE3CHTAINA U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHble YyHUBEPCAJIbHbIE YUeOHbIe 1elCTBUS
Camoopranusanus:



COCTaBJISAThH IIJIaH, AJITOPUTM PEIICHHUS 3a/a4M, BHIOUPATh CIIOCOO PELICHHS C
Y4ETOM UMEIOIIHUXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEIICHU ¢ YUETOM HOBOM MHGMOPMAIIUH.

CaMOKOHTPO./Ib, SMOLIMOHAJIbHBII HHTEJLJIEKT:

BIIAJICTh HABBIKAMH  IIO3HABATEIIbHOW  pedieKkcMr KaKk  OCO3HAHUS
COBEpIIIaEMbIX JCHCTBHI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISA IpoIlecca W pe3yibTaTa peIieHus
MaTeMaTHYECKOM 3a/1auH;

MPEABUJIETh TPYJIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUM 3a]1auH,
BHOCHUTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa €U U YCIOBUSAM, OOBSICHATH TPUINHBI
JIOCTUKEHUSI WU HEJOCTHUIXKECHUS PE3YJIbTATOB JIESITEILHOCTH, HAXOAUTh OIINOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJIbHOCTh:

MIOHUMAaTh M MCIIOJb30BaTh MPEHUMYIIECTBA KOMAHAHON W WHAMBUIYAJIBHOMN
paboThl MpH peIIeHWH Y4YeOHBIX 3ajlady, NPUHUMATh II€Ib COBMECTHOM
JEATEIIbHOCTH, TUIAHUPOBATh OPTraHU3alUI0 COBMECTHOW paloThl, paclpenesiarh
BUJIbI pabOT, JOTOBapUBaTLCA, OOCYXKJaTh MPOIECC U Ppe3yJbTaT paloThI,
0000111aTE MHEHUSI HECKOJILKUX JIFOIEH;

y4acCTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCyXkaeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMbI» M HHBIC), BBINOJHATH CBOI 4YacTh pabOThl U
KOOPAUHUPOBATH CBOM JEHUCTBUSL C JPYTMMHU UJICHAMHU KOMAaH]Ibl, OLICHUBATH
Ka4ueCTBO CBOETO BKJIaja B OONIUN MPOAYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca oOyuaromuiics HayqIuTCs:

e CBOOOJHO OMEPHUPOBATH OCHOBHBIMH TOHATHSIMH CTEPEOMETPHH TIpU
pEIICHUH 337249 U MTPOBEACHUN MAaTEMaTHIECKUX PACCYKICHHM;

e TPUMEHATh AKCMOMBI CTEPEOMETPUU U CIICJICTBUS U3 HHUX TMPHU PEIICHUU
TEOMETPUUYECKHX 3a/1ay;

e KJIACCH(UIIMPOBATh B3aUMHOE PACITOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IIPOCTPAHCTRE;

e CBOOOJHO ONEPHPOBATH TOHATUSAMH, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKAY MPSMBIMA B TPOCTPAHCTBE, MEXKIY MIPSIMON U
IUIOCKOCTBIO;

e CBOOOJHO OTICPUPOBATH MOHATUSIMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacIlo3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (IIpHU3Ma,
nupamujia, NpsMOYyToJIbHBIN Mapaiesenunes, Kyo);

e KJIaCCU(pUUUPOBATH  MHOTOTPAaHHUKHM, BbIOMpas  OCHOBaHMUS  JJis
KJaccu(pukanum;

e CBOOOJHO OMNEpPUPOBATh MOHSITUSAMH, CBSI3AHHBIMU C  CEUCHHUEM
MHOTOIPAHHUKOB TIOCKOCTHIO;

e BBINOJHSATH napajuiesibHoe, [EHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKUE (DUTYp HA TUIOCKOCTH, BBIMOIHATH M300paxkeHUs: Guryp
Ha IUJIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOIPAHHUKOB PA3TUYHBIMU METOJIAMH, BBHIMIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIITH  IUIONIAAM  IOBEPXHOCTEM  MHOTOIPaHHUKOB  (MIpU3Ma,
NMpaMK/ia), TCOMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPHUPOBATH MOHATUSIMHU: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHUMMETPHUU
buryper;

e CBOOOJIHO OIEPUPOBATH NOHSATHUSIMHU, COOTBETCTBYIOIIUMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pewmarh 3aJayd Ha JOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOIIEHUH U
HaXO0XXJICHUE TE€OMETPUUYECKUX BEJIUYUH, MPUMEHSSI U3BECTHBIE METOJIbI
MpU PEIICHUU MaTEMaTUUECKUX 3aJ1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUININE MPOrPaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKATh, MNPEOOPA3OBBIBATh U HUHTEPIPETUPOBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEJACTABICHHYIO Ha
yepTekax U pUCYHKax;

e TMPUMEHATH I[OJYYCHHBbIE 3HAHWA HA TNPAKTHUKE: CpaBHUBAaTh U
aHAJIM3UPOBAaTh PEalbHbIE CUTYyallUH, MPUMEHATh U3YUYEHHbBIC MOHATHUS B
mpoliecce IMOMCKa peuieHusT MaTeMaTU4ecKu  CcQOopMyIHpPOBAHHON
npoOIeMbl, MOJAEIHUPOBATh peajbHbIE CHUTyallMd Ha SI3bIKE T'€OMETPUHU,
UCCIIEIOBATh MOCTPOEHHBIE MOJEIH C UCIOJIb30BAHUEM I€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara anareOpbl, peraTh MPaKTHUYECKHE 3a/1audu,
CBSI3aHHBIC C HAX0XKICHUEM reOMETPUUYECKUX BEIUYMH;

e HMETh MPEJCTABJICHUS OO0 OCHOBHBIX ATallax Pa3BUTUS TE€OMETPUM Kak
COCTaBHOM 4acTu (PyHIaMeHTa Pa3BUTHUS TEXHOJIOTUM.

K konmy 11 kiacca oOyuaronuiicss Hay4uTCs:



CBOOOJIHO OIEpUPOBATh MOHATHUSIMH, CBSI3aHHBIMU C LUJIWHIPUYECKOMH,
KOHUYECKOW U c(epuyeckor MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJIyYCHHUS;

ONEPUPOBAThH MOHITUSMHU, CBI3AHHBIMU C TE€JIAMH BPAILCHUS: [TUIUHIPOM,
KOHYyCOM, c(hepoii u mapom;

pacro3HaBaTh Teja BpaulleHus (UWIMHIp, KOHyc, cdepa U 1Iap) U
OOBSCHATH CIIOCOOBI TOJIYYEHUS TEJl BpAIlICHUS;

KJIaCCU(PHUITMPOBATH B3aUMHOE PACIIOIOKEHHE C(Pephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOIPAHHUKOB M TEJ BpaIlllCHHUS,
00BEMBI M TUIOMIATU MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAIICHHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOopMyT;

CBOOOJTHO OINEPUPOBATH MOHSTHUSIMHU, CBA3AHHBIMH C KOMOMHAIUSMU TEJ
BpaIieHUs] 1 MHOTOTPAHHWKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy U
OMMCAHHBIA OKOJO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH TEJIO
BpaICHUS;

BBIYHCIIATH COOTHOIICHHS MEXIY IUIONMIAIIMHU TOBEPXHOCTEN U 00bEMaMu
IMOJJOOHBIX TENI;

n3o0paxatb u3zydaemble (UTYpHI, BBITIOJHATH (BBIHOCHBIE) TIJIOCKHE
YEpTEKU U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYp: BUJA CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUCHHUSI TEJ BPAILICHHUS;

U3BJICKATh, WHTEPIPETHPOBATH U MPeoOpa3oBbIBaTh HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpPEACTAaBICHHYI0 Ha
yepTexKax U pUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OTEpaIluy HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT;
peniaTh TeOMETPUYECKUE 3a7a4l Ha BBIUUCICHHUE YIJIOB MEXIY MPSMbIMU
U IJIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHUM OT TOYKU JI0 TJIOCKOCTH, B
L[EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/1a ITPU PELICHUU;
CBOOOJTHO ONEPHPOBATH TOHATHUSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKCHUM;

BBITIOTHATh HM300paK€HUST MHOTOTPAaHHUKOB W TeJ BpalleHUs MOpH
MapajuieJIbHOM  MEPEHOCEe, LEHTPAIbHOM CUMMETPHUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TTOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus MO100MS;
CTPOUTH CEUCHHS MHOTOTPAHHWUKOB M TE€J BPAIICHUS: CEUEHUS IMJINHIpA
(mapanmienabHO U NEPNEHIUKYISIPHO OCH), CEYEHHS KOHYyca (MapajuieibHbIe
OCHOBAHMIO M MIPOXOISALIME Yepe3 BEPILINUHY), CEUCHHUS 1Iapa;
UCIIOJIb30BaTh METOJIbl MOCTPOEHUSI CEUEHUI: METOJ CJEIOB, METO]
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYILEH MIOCKOCTH;



JIOKA3bIBaTh FTEOMETPUUECKHUE YTBEPKICHHUS;

OPUMEHSATh TeoMeTpuueckue (HakThl JJISl PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEAINOJIAralolIuX HECKOJBKO IIaroB PEUIEHUS, €CIU YCIOBHUS
IPUMEHEHUS 3a/IaHbl B IBHOU W HESBHOU (hopMe;

pelmarh 3aJadyd Ha JIOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0JICHUE TEOMETPUUECKUX BEIINYNH;

MIPUMEHSTH MPOrPAMMHBIE CPEJACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI IIPU PEIICHUU CTEPEOMETPUUYECKHUX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAHUS HA  NPAKTUKE:  CpPaBHUBATbH,
aHaJM3UPOBATh U OLICHUBATH PEaIbHbIC CUTYaAllUH, TIPUMEHSITh U3YUCHHbIC
MOHATHS, TEOPEMbI, CBOWCTBA B IMpOLECCE IOUCKA PEIICHUs
MaTeMaTU4ecku  cHOpMyIUpPOBAaHHOW  MPOOJEMBbI,  MOJACIUPOBATH
peallbHbIE CHUTYallMd Ha SI3bIKE TE€OMETPHUM, UCCIENOBATh MOCTPOECHHBIC
MOJIEIA C WCHOJIb30BAHUEM T€OMETPUUYECKUX TOHATUH U TEOPEM,
anmapara anreOpbl, pemiaTh MNPAKTUYECKHUE 3a/Jaud, CBS3aHHBIE C
HaX0>XJICHUEM F€OMETPUUYECKHUX BEJIMYNH;

UMETb MpPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOMW 4acTu (PyHIaMEeHTa Pa3BUTHUS TEXHOJIOTUM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM (mudposbie)
n/n NPOrpaMMblI Bcero Kontpoapupie  Ipakruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 BBenenue B ctepeoMeTpuro 23 1
) B3aumHoOe pacnonoxeHue npsmbix B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCTD IPSIMBIX U ITIOCKOCTEN B 3
IIPOCTPAHCTBE
4 HepHeHI[I/IIEyJ'ISIpHOCTB IPSMBIX U )5
IUIOCKOCTEN B IIPOCTPAHCTBE
5 VYIubl U pacCTOSHUS 16 1
6 MHororpaHHuKH 7 1
BekTopsl B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 0000111eHNE U CUCTEMaTH3aIH 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 6 0




11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/iesioB U TeM (uudpoBbie)
Ne n/m Kourpoabubie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHanmuTH4eckasi reoMeTpHst 15 1
) [ToBTOpEHwUe, 06061ueHI/UIe u 1 1
CUCTeMAaTU3aIHs 3HAHHUHA
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaau moOBEpXHOCTH U O0BEMBI 9 1
KPYTJBIX TET
6 JIBuxeHus 5 1
7 [ToBTOpEHuUeE, 06061ueHPvIe u 17 )
CHUCTEMAaTH3alMsl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 8 0







IHOYPOYHOE INIVTAHUPOBAHUE
10 KJTIACC

Ne
/o

Tema ypoka

OcHoBHbIE NpaBUjIa U300paKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapaJlIEIbHbIX
IPSIMBIX (OTPE3KOB), CEPENHBI OTPE3Ka

KoauuyecTBo yacoB

Bcero

KonTpoJbHble
padoThI

IIpakTHYecKkue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[ToHsATHS CTEpEOMETPUN: TOUKA, TIpsIMasi,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBuiIa U300paKeHUsS Ha PUCYHKE
INIOCKOCTH, MapalJICIIbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHs: mepecekaronuecs MmIOCKOCTH,
TepeceKaroIrecs mpsmas U TUIOCKOCTb;
MOJTYITPOCTPAHCTBO

[ToHsTHS: TIEpeceKaroIInecs MIOCKOCTH,
NepeceKaroNINecs MpsiMasi | IIOCKOCTB;
MOJTYIIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHUKH, H300paKeHHe
MIPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIIHNX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CJICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
ciencTsus n3 HuX. CriocoOnl 3a1aHns
MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O6o03Ha4YeHUs TIPSMBIX U TJIOCKOCTEH

10

N3006paxenue ceueHuii nupamubl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 uxX
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
[TOCTPOCHHBIX CEYEHHI pa3HbIMU LIBETaMU

11

N3o0paxkenue ceueHuit mupamMubl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 uxX
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IIOCKOCTEN. PackparmBanue
MTOCTPOCHHBIX CEYEHHM pa3HbIMU LIBETaMU

12

N3o0paxkenue ceueHunit mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IIOCKOCTEN. PackparmmBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU LIBECTAaMU

13

14

N3o0paxkenue ceueHunit mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYSHHBIX TUIOCKOCTEH. PackpanimBanue
MMOCTPOCHHBIX CEYCHHH Pa3HBIMU IIBETAMU

Merto cre1oB 1St TOCTPOSHUS CeUeHUI




15

16

17

Mertopa cieoB 11 HOCTPOCHHUS CEUEHUI.
CaoiicTBa nepece4eHnid MpsIMbIX U
IIJIOCKOCTEN

Mertona cieoB 11 HOCTPOCHUS CeUCHHIH.
CBoiicTBa nepeceueHu MpsIMbIX U
IIJIOCKOCTEN

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aIKCh L1aroB
IIOCTPOEHUS

18

[TocTpoenue ceueHuii B mupamu/e, Kyoe
o Tpém ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX ‘-ICpTG)KCfI U 3aIliMCh HI1aroB
MIOCTPOCHUS

19

[TocTpoenue ceueHuii B mupamu/e, Kyoe
o Tpém ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YepTEeXke U 3aMuch 11aroB
MMOCTPOCHUS

20

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o Tpém ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YepTeKel U 3aMuch 11aroB
MMOCTPOCHUS

21

[ToBTOpenue mianumerpun: Teopema o
MIPOIMOPLHOHANIBHBIX oTpe3kax. [Tomodue
TPEYTOJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B cCUCHHUIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazBuTus
MJIAHUMETPUHU U CTEPEOMETPUH




23

24

25

KonrponsHas padbora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3aumHoOe pacnonoxeHue npsmbix B
npoctpancTse. CKpenBaronmecs
npsiMble. [Ipru3Haku ckpenmBaromumxcs
npsmbix. [lapanienbHbie npsmble B
MIPOCTPAHCTBE

TeopeMa 0 CylIeCTBOBAHUM U
€JMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM NPSAMOU, ITPOXOMSAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAIEH HA JaHHOU
npsamoil. Jlemma o nepeceyeHuu
MapaAJUICIIbHBIX IPAMBIX IITIOCKOCTBIO

26

[TapamienbHOCTB TpeX HpsAMBIX. Teopema o
TpEX mapajuIesIbHBIX NpAMBIX. Teopema o
CKPELIUBAIOIIMXCS NPSMBIX

27

[TapannenbHOE IPOEKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NapauIEIbLHOTO
npoeKTHupoBanus. M300paxkeHne pa3HbIX
¢buryp B mapayuieabHON TPOESKIIUN

28

[lenTpanbHas npoekus. Yo ¢
COHaIpaBJICHHBIMU CTOPOHAMU. Yron
MEXIY IPSAMBIMU

29

30

321,[[3‘11/1 Ha J0Ka3aTCJIbCTBO U
HCCICA0BAHUEC, CBA3aHHBIC C
PACIIOIOKCHHUEM IIPSAMBIX B ITPOCTPAHCTBE

[TonsATHA: MapauIeIbHOCTD MPSMOM U

INIOCKOCTHU B IIPOCTPAHCTBE. HpI/ISHaK
mapaajicIbHOCTHU HpﬂMOfI " IIJIOCKOCTH.




31

32

CaolicTBa napamieabHOCTH NPSIMON U
IJIOCKOCTH

I'eomerprueckue 3a1a4y Ha BBIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
[apaJuIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoeHne ceueHus, IPOXOASILETO Yepes3
JAHHYIO IIPSIMYIO Ha YEPTEkKE U
[apajuIeIbHOTO APYrou npsMou. Pacyér
OTHOLIEHUH

33

[TapamiensHas MpoeKIysl, IPUMEHECHHE
JUTsl IOCTPOCHUS CEYCHHM Ky0Oa 1
napauienenumnena. CeorcTa
napajuieJenumea u Ipu3Mbl

34

[TapannensHbie ockocTH. [Ipu3naku
MapajuIeIbHOCTU JBYX IIOCKOCTEH

35

Teopema 0 mapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASIIIEH
4yepes TOUKY, He MPUHAJISKAIYI0 TaHHOM
IJIOCKOCTH M CIEACTBHS U3 HEE

36

CaolicTBa napauieabHbIX MIOCKOCTEN: O
[apaJIeIbHOCTH MIPSIMBIX MEPECEUEHUs
IIPU IEPECEUECHNUH JIBYX MapaJIeIbHBIX
IJIOCKOCTEH TpeThel

37

CBoiicTBa mapanienbHbIX MIIOCKOCTEH: 00
OTpE3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKIIFOYEHHBIX MEXY [1apaljIeIbHbBIMUA
IUIOCKOCTSIMU; O TIEpEeCeueHUH IpsIMoil ¢
JBYMS apaJIJIeIbHBIMU TJIOCKOCTSIMU




38

39

IToBTropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

IloBTOpPEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

41

CaoiicTBa Ky0a U IpSIMOYTOJILHOTO
napasuiesienune1a

Brruncnenue JuinH OTpe3KOB B KyOe U
MPSIMOYTOJIbHOM Napajulesienune e

42

IlepnieHqUKyYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
NIEPIEHIUKYIISIPHOCTH IIPSIMOM U
IIJIOCKOCTHU

43

[TepieHAMKYASAPHOCTH NPAMOUN 1
mockocty. [Ipusnak
NEPIEHIUKYJIIPHOCTH IIPSIMON U
IIJIOCKOCTHU

44

Teopema o CyIIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHUKYISIPHON K IUNIOCKOCTH

45

[T1nockocTH ¥ IepHEeHAUKYISIPHbIE UM
MpsiMble B MHOTOTpaHHHUKAX

46

[1110CKOCTH M NEPIEHANKYIISIPHBIE UM
IIPsIMBIE B MHOTOI'PaHHHUKAX

47

48

[lepnieHAUKyISp U HAKJIOHHAS.
ITocTpoeHune nepneHuKyIsipa U3 TOYKH Ha
MIPSAMYIO

HepneHz[HKymIp M HAaKJIOHHAas.




ITocTpoeHue neprneHuKyIspa U3 TOYKU Ha
MIPSAMYIO

Teopema o Tpéx nepneHAUKYIAIpax

49
(npsimast 1 oOpaTHasi)

50 Teopema o0 TpEX nepHeHANKYIIAPaAx
(npsimast u oOpatHas)

51 VYron Mexay CKpeIUBAOIIUMUCS
MPSIMBIMU
ITouck neprneHauKyISspHbIX NPSMBIX C

52 IIOMOUIBIO NEPIIEHIUKYJISPHBIX
IIJIOCKOCTEN

53 OpTOoroHaJIbHOE IPOCKTUPOBAHUE
ITocTpoenue ceuenuit kyba, IpU3Msl,

54 IIPaBUJILHOM ITUPAMUBI C TIOMOIIBIO
OPTOTrOHAJILHOM MPOEKIUU
[TocTpoenue ceuenuii kyba, mpU3MBI,

55 MPaBWIBHOM MUPAMUJIBI C IOMOLIBIO
OPTOTrOHAJILHOM IPOEKIUU
CummMeTpus B IPOCTPAHCTBE

56 OTHOCHTEJBHO III0cKocTU. [TnockocTn
CUMMETPUI B MHOTOTpaHHHUKAX

57 [Ipu3Hak neprneHauKyJISIPHOCTH TIPSMON U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOTpaHHUKU. Pacuér
pPaccTOSHUN OT TOUKH JI0 MJIOCKOCTU

59 IIpaBuibHBIE MHOTOIpaHHUKH. Pacuér
PaccTOSHUN OT TOUKH JI0 MJIOCKOCTHU

60 CriocoObl OIYyCTUTh MEPIEHANKYIISPHI:




61

CUMMETpPHS, CABUT TOYKHU I10
MapajuIeIbHON IPSIMOU
CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUMI

62

KonTponbhas padora "B3aumnoe
pacMoJIOKEHUE MPSIMBIX U MNIOCKOCTEN B
IIPOCTPaHCTBE"

63

[ToBTOpEHME: Yroa MKy NPSIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

IToBTOpEHME: yrom MexLy
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpryeckrie METObI BBIYUCICHUS
yrila MeX1y NpsIMBIMU B MHOI'OTPaHHUKAX

66

JByrpanubiii yroji. CBOMCTBO JTUHEUHBIX
YIJI0OB JIBYTPaHHOTO YTIJia

67

[lepnennukynspHsele miockoctu. CBoiicTBa

B3aMMHO MEPIEHIUKYISIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepneHauKyIsIpHOCTH
IJIOCKOCTEM; TeopeMa O NpsIMOM
IepecedyeHus ABYX INIOCKOCTEN
MEPIEHANKYISIPHBIX TPEThEH IMITOCKOCTH

69

70

[IpsimoyronbHbBIN Napasuienenunes; Kyo;
U3MEPEHUS, CBOMCTBA IIPSIMOYTOJILHOTO
napajuiesienuneaa

TeopeMa O AraroHajau mnpsMOyroJbHOIro




71

napajieacnureaa u CJICACTBUC U3 Hee

CrepeomeTpruecKue 1 MPUKIaTHbIC
3aJ]a4uu, CBSA3aHHbBIE CO B3AaMMHBIM
PaCONOKEHUEM MPSMBIX U TUIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MPSMEIE,
napajuieJIbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa napasienbHbIX IIOCKOCTEH Ha
CKPEILMBAIOIINXCS NPSAMBIX, PACCTOSTHUE
MEX1y CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYaLUSIX

74

PaccTosiHre OT TOYKH /10 MIIOCKOCTH,
paccTosiHue OT MPSMOU J0 TIOCKOCTH

75

Brluncnenue paccTOSHUN MEXKIY
CKPELIUBAIOIIUMHUCS IPSIMBIMHU C
IIOMOILIBIO NEPIEHAUKYJIIPHOMN INIOCKOCTH

76

TpéxrpaHHblid yroJi, HEpaBEHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTIO yria

77

DneMeHThI ChEePUIECKON TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonrponsHas padora "Yrisl u
paccrostHus"

79

80

CucremaTtu3zanus 3HaHul "MHOTrOrpaHHUK
U €ro 3JIeMEHTHI"

[Tupamuna. Buasl nupamu. [paBunbHas
nipamMua




[Tpusma. IlpsiMast 1 HaKJIOHHAs IPU3MBI.

81 [IpaBunbpHas npusma !

22 [IpssMoit napaienenunes, 1
NPSMOYTOJIbHBIN Mapasuienenunesn, Kyo

23 Boinykiible MHOTOrpanHukH. Teopema |
Ditnepa
Beinyxiible MHOrorpaHHuku. Teopema

84 Oiinepa. [lpaBuiibHbIe U NONYTIPAaBUIbHBIE 1
MHOTOTpPaHHUKHU

85 KonrtponpHas padota "MHOrorpaHHUKH" 1

26 [TonsiTHe BekTOpa Ha MJIOCKOCTHU U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BEKTOPOB 1

89 [IpaBuno nmapamenenunena 1

90 YMHOXEHUE BEKTOpa Ha YHUCIIO 1
Pasnoxxenue Bektropa o 0azucy Tpeéx

91 BEKTOPOB, HE JISKAITUX B OJHOMN 1
MJI0CKOCTH

92 CkansipHO€ MPOU3BE/ICHUE 1

93 Boruncnenue yria Mexy BEeKTOpamMu B |
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMH 1

95 [Ipocreiimue 3a1a4u ¢ BEKTOpaMH 1

96 [Ipocreiimne 3aga4n ¢ BEKTOpaMU 1

97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMH 1

98 O00011IeHIE U CUCTEMATHU3AIUs 3HAHUN 1




99 O0600611eHre U crucTeMaTu3alus 3HaHU! 1
100 WroroBas koHTpoJsibHas paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O060061eHre U crucTeMaTu3alus 3HaHu| 1
OBILEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
Hara uudposbie
Nen/m  Tema ypoka Konrpoabnbie IIpakTuyeckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
| [ToBTOpenue Tems! "KoopauHatsl BeKTOpa 1
Ha TUIOCKOCTH U B IPOCTpaHCTBE"
) IToBTOpenue tems! "CkaisipHoE 1
MPOU3BEJICHUE BEKTOPOB"
3 [loBTOpEeHue TeMsbl "Brruncnenue yria 1
MEX/1y BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHue TeMBI "YpaBHEHHE TPSIMOMH, 1
MPOXOSIIECH Yepe3 ABE TOUKH "
5 YpaBHEHHE NIOCKOCTH, HOpMaJlb, ]
YpaBHEHHUE IIJIOCKOCTH B OTPE3KaX
6 YpaBHEHHE NIOCKOCTH, HOpMaJlb, 1
YpaBHEHHE IIJIOCKOCTHU B OTPE3KAX
7 BektopHoe npousBeaeHue 1
2 JInHEeHbIE HEPABEHCTBA, IMHEMHOE 1
IIPOrpaMMUpPOBaHKE
9 JIuHeiiHbIe HEPABEHCTBA, TUHEUHOE 1
IIPOrpaMMUpPOBaHKE
10 AHanmMTUYECKUE METObI pacyéTa yria 1
MEXKy NMPSMBIMUA B MHOT'OTPaHHUKAX
1 AHaIUTUYECKHE METO/IbI pacuéTa yria |
MEX/1y TNIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopMyna pacCTOSHUS OT TOYKH J10 1




IIJIOCKOCTH B KOOpAUHATAX

HaxoxneHue paccTosiHUl OT TOYKH 10

13
IJIOCKOCTH B KyOe

14 Haxoxpaenue paccTossHui OT TOYKHU 10
IUIOCKOCTH B MPaBUIILHON MUpaMHIe

15 KonrpomnbHas pabota "AHanuTHyeckas
reomeTrpus”

16 CeueHusi MHOTOIPaHHUKOB: CTaHAApTHBIE
MHOT'OTpaHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METO/I CIEI0B
CeueHysi MHOTOIPaHHUKOB: CTaHAAPTHBIE

18 IJIOCKOCTH, NIEPECEUEHUS IPSIMBIX U
IIJIOCKOCTEN

19 [TapasnienbHble MpsiMbIE U TUIOCKOCTH:
IapauleJIbHbIE CEYECHMUS

20 [TapanienbHble MpsiMbIE U TUIOCKOCTH:
pacyét OTHOIIECHUM
[TapanienbHble MpsIMBbIE U TUIOCKOCTH:

21 YIJIBI MEXY CKPELIUBAIOIIMMUCS
MPSIMBIMU
[lepnieniuKynsipHbIE MPSMBIE U

” IJIOCKOCTH: CTaHJIapPTHBIE Maphbl
MEPIEHIUKYIJISPHBIX IUIOCKOCTEN 1
MPSIMBIX, CHMMETPUH MHOTOI'PaHHUKOB
[lepnieH UK yNsSIpHBIE IPSIMBIE U

23 TJIOCKOCTH: TEOpEMa O TPeX
NEpIEeHIUKYIIApax

24 [lepnenaukynspHbIe IPAMBIE U




25

IIJIOCKOCTH: BBIYMCJICHUA OJIMH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: MIOMmAIN
MHOTOYTOJILHUKOB, ()OPMYJIBI JISI
Iomaaen, cooopaxeHust moao0ous

26

[ToBTOpenue: momanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
iomaaen, cooopaxxeHus moao0ous

27

[ToBTOpEHME: TIOIIAAN
MHOT'OYTOJILHUKOB, (POPMYJIBI JJIS
10 e, COOOpaKEHHS TIOI00MS

28

[Imomaau ceyeHnii MHOrOTPaHHUKOB:
IJIOIAAX TOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpaKeHHUs MOA00us

29

[Imomaau ceyeHnii MHOTOTPaHHUKOB:
IJTIOIIAN TOBEPXHOCTEN, pa3pe3aHus Ha
9acTH, COOOpaXKEeHHSI MTOT00MS

30

Kontponbras padota "[loBTopenue:
MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

006bEM Tena. OObeM IPSIMOYTOJILHOTO
napauiesienumnea

32

3amaum 00 yABOCHHH Ky0a, O KBaJparype
Ky0a; O TPHCEKIUH yriia

33

34

CrepeoMeTpHYecKHe 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSIMOYTOIBHOTO
napasuieNenurena

HpI/IKJ'Ia)IHBIe 3aJa4yu, CBA3aHHBIC C




BBIUHCIICHHEM 00bEMA MpsAMOYT'OJIBHOT'O

napasuiesnenumneaa

35 O06BEM npsMoit TPU3MBI

36 CrepeoMeTpHUyecKUe 3aJJa4l, CBS3aHHBIE C
BBIYUCIICHHEM O0BEMOB TIPSIMOI TIPU3MBI

37 [IpuknagHeie 3aqa4n, CBSI3aHHbIE C
00BEMOM TIPSIMOIA TPU3MBI
Boruncnenne 00bEMOB Tell ¢ TOMOIIbIO

38 ornpenenénHoro uarerpana. O0bEm
HAaKJIOHHOM IIPU3MBbI
Boruncnenne 00bEMOB Tell ¢ TOMOIIbIO

39 omnpeaenéHHoro uurerpana. Oobém
MApaMU/IbI

40 dopmyna 00béMa nmupamuasl. OTHOILIEHHE
00BEMOB ITUpPaMUJ] C OOIITUM yTIIOM

A1 ®opmyna 06béMa mupamuasl. OTHOIIEHHE
00BEMOB MUPAMHU/I C OOLTUM YTIIOM

42 CrepeomeTpuueckue 3a1a4u, CBI3aHHbBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHuueCKUe 3a]Jaui, CBA3aHHBIE C
00BEMaMH TUPAMHU/TBI

WKJIQJHbIE 337]a4l 110 TEME BEMBI

I1 "O06
Ten", cBI3aHHBIE ¢ 00BEMOM HAKIIOHHOM

44 ! 0
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OOBbEMBI
Ten", CBsi3aHHbIE ¢ 00BEMOM MUPAMHUIBI

46 [Ipumenenne 00bEMOB. Brruncienue

PacCTOAHUSA OO0 IIIOCKOCTHU




Konrponsnas padora "O0béMm

47 .,
MHOTOTpaHHHUKA
Hunuuapuyeckas MOBEPXHOCTb,

48 o0pa3yroIne IUIMHIPHIECKON
MMOBEPXHOCTHU

49 unuanp. [psamoi KpyroBod HUIUHAP.
[lomaae MOBEPXHOCTH LIMIIMHApPA

50 Konnueckas moBepxHOCTh, 00pa3yroime
KOHUYECKOW moBepXxHocTH. KoHyc

51 CeueHue KOHYcCa IIOCKOCTHIO,
napauieIbHOM TIOCKOCTH OCHOBaHUS

50 VYceu€nnslii konyc. M3o0paxenue
KOHYCOB U yCEYEHHBIX KOHYCOB

53 [Tnomaaps 60KOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCA

54 [Tnomaae 60KOBOIM MOBEPXHOCTH U
IIOJTHOM ITOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3ajaun Ha

55 JIOKa3aTeIbCTBO U BEIUMCIICHHE,
MOCTPOCHUEM CEUEHUN LUITUHIPA, KOHYCa
CrepeoMeTrpuueckue 3ajauu Ha

56 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOCHHUEM CEUEHUN UIMH]PA, KOHYyCa

57 [Ipuknagubie 3aa4u, CBsI3aHHBIE C
HATUHAPOM

58 [Ipuknanneie 3a1a4u, CBSI3aHHBIE C
HATUHAPOM

59 Cdepa u map




60

61

62

[lepeceuenue cheps! 1 mapa ¢
mwiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3obpaxenue mapa

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bua u n3obpaxenue mapa
VYpasuenue cheprl. [Lnomans chepst u eé
yacTen

63

CummeTtpust cdepsl U mapa

64

CrepeomeTpuuecKkue 3aauu Ha
AJ0Ka3aTCJIbCTBO U BBIYHNCICHUC,
CBSI3aHHBIE CO CEpOi U mapoM,
MOCTPOSHHEM UX CEUCHHH TIOCKOCTHIO

65

CrepeomeTpuuecKkue 3a1a4u Ha
AJ0Ka3aTCJIbCTBO U BBIYHNCICHUC,
CBsI3aHHBIE CO cpepoii U mapom,
MMOCTPOCHHUEM UX CEUEHUH ITOCKOCTHIO

66

[MpukiaaHbie 3a1a49K, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA IJIOCKOCTH,
BBIYHCJICHUS B OKPY)KHOCTH, CTaHIapTHBIC
nmoxoous

68

Paziauunnie KOMGI/IHaI_II/II/I TCJI BpalllCHUSA U
MHOTI'OI'PaHHUKOB

69

70

3anaun o teme "Tena ¥ MOBEPXHOCTH
BparieHus"
3agaum o Teme ""Tena u MOBEpXHOCTH
BpaieHus"




71

72

Konrponsnas padora "Tena u
ITOBEPXHOCTH BpaleHus"

O06wém nmnunapa. Teopema 00 00bEMe
OpPSIMOTO LIMHAPA

73

Brraucienne 00bEMOB TEJI C IIOMOIIBIO
onpenenéHHoro uaTerpana. Oopém
KOHYyca

74

TTimommaam OOKOBOH U TIOJTHOM
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuueckue 3aJjauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIWIIHHIPA,
KOHYycCa

76

[Ipuknagueie 3agaun mo teme "OO0BbEMBI U
IJIOIA I TOBEPXHOCTEN Ten"

77

O0BEM mapa 1 IapoBOTO CEKTOPA.
Teopema 06 06bEMe mrapa. [Tnomans
cdeprl. CTepeoMeTpuyecKHe 3a/1a4H,
CBSI3aHHBIE C BEIYMCIICHUEM 00BEMOB
11apa, apoBOro CErMeHTa U MIapoOBOTO
CEeKTOpa

78

79

[Tpuknagueie 3agaun mo Teme "OOBbEMBI
Ten", CBsI3aHHbIE C 00BEMOM TI1apa u
momasio chepbl. COOTHOIICHUS MEXKTY
TUIOMIA/ISIMU TTOBEPXHOCTEH M 00hEMaMHU
MMOIOOHBIX TEI

[TooOHBIE TeNa B IPOCTPAHCTRBE.
N3menenne o6bEéMa 1pu mo100uu.
CrepeoMeTpHUYECKHE 3a]]a4H, CBA3aHHBIC C




80

BBIYHCIEHHEM 00BEMOB TEI U ILIOIIAAEH
MMOBEPXHOCTEN

KonTponbnas pabota "[Inomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Te"

81

JiBuxenus npocrpancTBa. OToOpaskeHusl.
JIBrokeHus u paBeHCTBO uryp. O0mue
CBOMCTBA JBIKECHUH

82

Buabl n1BukeHMil: napamiebHbII
MEPEHOC, IEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CAMMETPHUSI, TOBOPOT BOKPYT
MpAMOi1

83

[Ipeo6pazoBanus nogoous. [Ipsmas u
ctepa Diinepa

84

['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE
JIBUKCHUS

85

Kontponbnas padota "BekTops! B
MpOCTpaHCTBE"

86

O6o6m1aromiee nosropenue 11 moHaTuit u
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3allusl 3HAaHUI:
"[TapanienbHOCTh MPSIMBIX U TIIOCKOCTEN
B MpOCTpaHcTBE"

87

O6o6mtaromiee nosropenue 11 moHaTuit u
MeToA0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allHsl 3HAHUI:
"BekTopsbl B mpocTpaHCcTBE"

88

O6o6maromee mopropenue 11 monsTuii u
MeToA0B Kypca reometpun 10-11




&9

90

KJIACCOB, CUCTEMATU3aL1s 3HAHUM:
"BekTopsl B TpOCTpaHCTBE"

Oo6o06maromiee nopropenue 11 nouaruit u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTU3alUsl 3HAHUH:
"O0BbeM MHOTOTpaHHUKA"

O6o061maromiee nopropenue 11 nonsituii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3alsl 3HAHUM:
"O0BeM MHOTOTpaHHUKA"

91

O6o06maromiee moTopenue 11 mouaTuii u
MeTOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMATH3aIlMs 3HAHUI:
"Ilnommaam moBepXHOCTH U 00BEMBI
KpYyTJibIX TN

92

O6o06maromiee moropenue 11 mouaTuii u
MeTOJI0B Kypca reometpun 10—11
KJIaCCOB, CUCTeMAaTH3allus 3HAHMI:
"Tlnormaay moBEepXHOCTH U 00BEMBI
KpYyTJibIX TN

93

Hroroas koHTpobHAs paboTa

94

HToroBast KOHTpOJIbHAs paboTa

95

96

[ToBTOpeHmE, 0600MEHNE 1
cucTeMaTu3alus 3HaHu!

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH 1 €€ poJib B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUMH




97

98

99

Hcropus pa3BUTHS CTEpEOMETPUH KaK
HAYKHU U €€ POJIb B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYK{ U €€ poJib B Pa3BUTHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUMN

Hcropust pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

101

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

102

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yIbTAThl 0CBOEHUSI 0CHOBHOI
NpoBepsieMoOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero oopa3oBanusi
pe3yJbTarTa
7 I'eomeTpus
7.1 OrniepupoBaTh NOHATUSAMU: TOUKA, MPSAMasi, INIOCKOCTh
75 [IpyMeHsSTh aKCHOMBI CTEPEOMETPUU M CIIEJCTBUS U3 HUX INPU PEIICHUU
’ FeOMETPUUECKHX 33124
73 OnepupoBaTh MOHATHAMH: IMAPALICIBHOCTh W TEPICHIUKYISIPHOCTH
’ HPSMbBIX U IIOCKOCTEH
74 KnaccuduimpoBaTs B3aUMHOE PACIONIOKEHUE MPSAMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHSATUSMU: JABYTPAHHBIM Yroy, TpaHU ABYTPAHHOTO YIJIa,
7.5 pebpo IBYrpaHHOTO YIJia, JIMHEWHBIN Yroyl ABYTPaHHOIO yIJia, TpajycHas
Mepa JBYTPaHHOTO yria
76 OnepupoBaTh TOHSTHSIMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKIBINA
’ MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABUIIBHBIA MHOTOTPAHHHUK
77 PacrioznaBaTth OCHOBHBIC BHJIBI MHOTOTPAaHHHKOB (TIMpaMuja, TpHU3Ma,
' MPSIMOYTOJIBHBIN TIapaslIeIIeIuIie], Ky0)
KnaccudumnmpoBaTh  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS s
7.8 KIaccupuKaluu (BBIMYKJIbIe U HEBBIMYKJIbIE MHOTOTPAHHUKH, TPaBUIbHBIC
MHOTOTPaHHHKH, MPSMbIE U HAKJIOHHBIE MPU3MBI, TApaIIEIETUIIC IbI)
7.9 OniepupoBaTh MOHATUSIMU: CEKYIask TUIOCKOCTh, CEYCHIE MHOTOTPAaHHUKOB
710 OOBSICHATh MPUHIUIIBI TIOCTPOEHUSI CEYEHUN MHOTOTPAHHUKOB, UCIONB3YS
' METO/1 CIIEI0B
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM CIIEAOB, BBITIONHATH
7.11 (BBIHOCHBIE) TIIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOXXICHHE T€OMETPHUYCCKUX BEJIMYMH IO OOpasiam
WIM alropuTMaM, MPUMEHsS HM3BECTHBIE AaHATUTHUYECKHE METOMAbI TpHU
7.12 pEIIeHWH  CTaHIApPTHBIX MaTeMaTHYeCKHX 3a7ad Ha  BBIYUCIICHUE
paccTOSHUN MEXIy ABYMsI TOYKAMU, OT TOYKH JI0 MPSMOM, OT TOYKHUIO
TUTOCKOCTH, MEKIY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pemarp 3amaun Ha HaXOXICHHE T€OMETPHUYCCKUX BEJIHYMH IO oOpasiam
713 WIM alropuTMaM, MPUMEHsS M3BECTHBIE AaHAJTUTHYECKHE METOMAbI TpHU

pemieHUN CTAaHAAPTHBIX MATCMATHYCCKHUX 3alad Ha BbIYUCIICHUC YIJIOB
MCKAY CKPCIIHUBAOIMIUMHUCA MPAMBIMU, MCEKIAY HpHMOﬁ n IINIOCKOCTHBIO,



MEXy TJIOCKOCTSIMH, JBYTPAHHBIX yTJIOB

Beruucnsate 00bEMBI U IJIOMIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma,

7.14 nupamMuia) ¢ IpuMeHEeHHeM (OpMYJI, BBIYHCIATh COOTHOIICHUS MEXKITY
IUIOILAASIMU IOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOI'OI'PaHHUKOB
715 OnepupoBaTb NOHATUAMU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OChb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TNIOCKOCTh CHMMETPUH (PUTYPBI
W3BnekaTtb, npeoOpa3oBbIBaTb U HMHTEPIPETUPOBATH HH(POPMALMIO O
7.16 NPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (HUrypax, MpPeACTaBICHHYIO Ha
YyepTeKax U pUCyHKax
[TpumensaTs reomerpudeckue (akThl Uil PELICHUS CTEPEOMETPUYECKHX
7.17 3a7iay, MOPEANOoNaralolliiX HECKOJIbKO IIAroB pELIeHUs, €CIH YCJIOBUS
IPUMEHEHHUs 3aJJaHbl B IBHOH Qopme
718 [IpuMenATs mpocTEdIIME NPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIIEHUH CTEPEOMETPUUYECKUX 33134
719 [IpuBonuTe mpuMepbl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpPUPOJE U
' JKU3HU, pacllO3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHN B UCKYCCTBE
[TpuMeHATH MOJydyeHHbIE 3HAHUS Ha MPAKTHKE: aHAJIM3UPOBATh pealibHbIC
CUTyallUd U NMPUMEHATh U3yYCHHBIE NOHATHUS B MPOLECCE TOMCKA PEIICHUS
MaTeMaTH4ecKu c(HOpMYJIUPOBAHHON MPOOIEeMbl, MOAEIUPOBATh peaIbHbIE
7.20 CUTyallud Ha S3bIKE T'€OMETPUM, HCCIIENO0BATh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara aareOpsl,
pelmars  NpakTUYeCKUEe  3aJauyd,  CBSI3aHHbIE C  HAXOXIACHHUEM
FEOMETPUUYECKUX BEIUYUH
11 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTAThl 0CBOEHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/ibHOI NPOrpPaMMbl CpPeIHEro 001ero 06pa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMH: LUIUHApPUYECKas MOBEPXHOCTb, oOpa3yrolne
6.1 HWIMHIPUYECKON MOBEPXHOCTH, UWIMHIAP, KOHHWYECKas MOBEPXHOCTb,
o0pa3yronire KOHH4eCKOW MOBEPXHOCTH, KOHYC, cepuyecKasi HOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaiieHus (LMIMHAP, KOHYC, cdepa U 1ap)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHSI TEJ BPAILICHHS
6.4 KnaccudumupoBars B3anMHOE pacnosiokeHHe chephl U MIIOCKOCTH
OnepupoBaTh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
6.5 CErMEHTa, IIApOBOM CIJIOM, OCHOBAHHWE HIAPOBOrO CJOs, BBICOTA IIAPOBOIO
CJI051, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOLIAAM  TOBEPXHOCTEM Tedl  BpalleHHus,



FEOMETPUUECKUX Tell C MPUMEHEHUEM (opMyIT

6.7

OnepupoBaTh NOHATHSAMH: MHOTOTPAaHHHMK, BIHCAaHHBIH B cdepy U
OMMCAaHHBIN OKOJO cdepbl, cepa, BIUCAHHAS B MHOTOIPAHHUK WIIM TEJIO
BpalICHUs

6.8

6.9

6.10

BBI4uciaTh COOTHOMIEHUS MEXTy TUIOMAASIMHI TTOBEPXHOCTEH M 00bEMaMu
MONOOHBIX TEN

N3o6paxarh uzydyaemble (GUTYpbl OT PYKH M C HPUMEHEHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB
BoInonHATe  (BBIHOCHBIE) IUJIOCKHE YEPTEKU M3 PHUCYHKOB IPOCTHIX

00BEMHBIX (QUryp: BUI CBEepXy, COOKYy, CHHU3Y; CTPOUTh CEUEHHUS Tell
BpallleHus

6.11

W3BnekaTh, WHTEPHPETUPOBATH W MNPEOOPA3OBBIBATE HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAxX

6.12

6.13

[IpumensaTs reomeTpuyeckue (akThl A PELIEHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEIIONAralIuX HECKOJIbKO IIaroB pELICHUs, €CIU YCIOBHS
IPUMEHEHUS 3aJ1aHbl B IBHOU (hopme

OHepI/IpOBaTB MMOHATHEM: BCKTOP B IIPOCTPAHCTBC

6.14

BhITIONTHATE  TEHCTBUS  CIIOXKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXXEHHUSI BEKTOpa Ha 4YHUCIO, OOBSCHATh, KAKUMHU CBOWCTBAMHU OHHU
o0JtaaroT

6.15

6.16

6.17

[IpumensTs npaBuio napajuieaenuieia Ipyu cI0KEHUU BEKTOPOB

OHCpI/IpOBaTL MOHATHUAMU: OCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpA, paBECHCTBO BCKTOPOB, KOOPANHATHI BCKTOPA, YTOJI
MCKAY BCKTOPAaMH, CKAIIPHOC MPOU3BCACHHUEC BCKTOPOB, KOJUIMHCAPHBIC U
KOMITJTAaHAPHBIC BEKTOPLI

Haxoaute CyYMMY BCKTOpPOB H MPOU3BCACHUC BCKTOPA HA YUCIO, YI'OJI

MCKAY BCKTOpaMH, CKAJIAPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

BaI[aBaTI) IIJIOCKOCTH YPABHCHUECM B I[eKapTOBOﬁ CUCTEME KOOpAHAT

6.19

6.20

6.21

Peniate HpOCTCfIIJ.IPIG TCOMECTPHUUYCCKUC 3aJa4l HAa NMPUMCHCHUC BCKTOPHO-
KOOpAWMHATHOTO METOa

Pemiate 3amaun Ha [0Ka3aTEIbCTBO MATEMATHYECKHUX OTHOILICHHUM U
HaXOXKACHUC TCOMCTPUYCCKUX BCIIMYUH I10 06pa3uaM WK aJIrOpuTMam,
MMPUMCHSA HN3BCCTHBIC MCETOJbI npu peuICHN CTaHAApTHBIX
MAaTeMaTHYCCKHUX 3a1a4

[IpuMeHATh MpoCTEeMIIMEe MPOrpaMMHBIE CpPEACTBA UM DIIEKTPOHHO-
KOMMYHHUKAI{UOHHBIE CUCTEMBI IIPYU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

6.23

[IpuBOANTE NpHUMEpPHl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B IPHUPOAE H
JKW3HM, PAaCIlO3HABATh NPOSBIICHUE 3aKOHOB T€OMETPUHN B HCKYCCTBE

HpI/IMeHHTL IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC



CUTYallUd U IIPUMEHATH U3YyYCHHBIE IOHATUSA B MPOLIECCE NTOMCKA PELICHUS
MaTeMaTH4eCcKu C(HOpMYyITUPOBAHHON MPOOIEMbI, MOAEIHPOBATH PeaibHbIE
CUTyallud Ha A3BIKE T'€OMETPUH, HUCCIIEN0BATh IIOCTPOCHHBIE MOJIEIH C
UCTIOJIb30BAaHUEM T€OMETPUYECKHUX TOHSATHH U TEOpeM, ammapara anreOpsl,
pemarb  NpakTUYECKUE  3aJaud,  CBA3aHHBIE C  HAXO0XKICHHEM
FeOMETPUYECKUX BEJINYNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

7.1

7.2

IIpoBepsieMblii 3JIeMeHT COAEPKAHUS

I'eomerpus

OCHOBHBIE TIOHSATHUS CTEPCOMECTPHUHU. Tqua, npsMasd, IUIOCKOCTb, IIPOCTPAHCTBO.
IToHsTHE 00 AKCHOMATUYECKOM IMOCTPOCHUHN CTCPEOMETPUN: AKCUOMBI CTCPEOMETPUN U
CJIICACTBHA U3 HUX

B3anMHoe pacrosnoxeHue npsMbIX B IPOCTPAHCTBE: NEPECEKAIOIIMNECS, TapAJLICIbHbIE
U cKpewmuBarouecss npsmble. [lapamienbHOCTs NOpsAMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE: NapajyielbHblEe NpPsIMbIE B MPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSMBIX, NapaJUICNIbHOCTh NPSIMOM M IUIOCKOCTHU. YTIBIC COHAIpPaBICHHBIMU
CTOpPOHAMH, YTOJl MEXIY NpsIMBIMH B TIpocTpaHcTBe. [lapanienbHOCTh TUIOCKOCTEH:
NapajulesibHblE IUJIOCKOCTH, CBOMCTBA MapajUleNIbHBIX IWIOCKocTeil. IIpocreimme
IIPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpasap, KyO, mapauielenunesn,
MOCTPOEHUE CEUYECHHI

7.3

[lepneHOUKYIAPHOCTE MNPSAMOM M IJIOCKOCTU: NEPIEHIUKYJSApPHBIE IIpsIMbIE B
IIPOCTPAHCTBE, NPSMBIE NAapaJICIbHbIE U MEPIECHINUKYISPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHANKYJISIPHOCTH NMPAMON U INIOCKOCTH, TeOpeMa O IPSIMOM IEpIEeHINKYIIPHOU
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXKY NPSAMOU U IIJIOCKOCTBIO, IBYTPAHHBIN
YTOJI, JIMHEWHBIA yroj IBYTpaHHOro yria. [lepneHaukymnsp 1 HaKJIOHHbBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMON 10 TIOCKOCTH, MPOEKIUs (PUTyphl Ha
IJI0CKOCTh. [IepreHIUKYIIpHOCTD IUIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTH JIBYX
mockocTel. Teopema 0 TpEX MepHEeHUKYIApax

7.4

IlonsiTHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIPDAHHMKA, BBIMYKIBIE H
HEBBIITYKJIblE MHOTOIPDAaHHMKM, pa3BEpTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npu3Ma, TpaHU U OCHOBaHMS MNPHU3MBbI, NpsMas U HAKJIOHHAs MpU3MbI, OOKOBas W
IIOJIHAs NTOBEPXHOCTH NpU3MBL. [lapaienenunen, NpsAMOyroabHbIN ITapaulelenuIe 1
ero cpoucrBa. [Iupamuna: n-yrosibHas nNUpamMuaa, I'PaHU U OCHOBAHHUE IHUPAMHUIBI,
OOKOBasi M MOJHAs MOBEPXHOCTb MUPAMUJbI, NpaBWIbHAs U yCeu€HHas MUpPaMUA.
OnemMeHTHl NOpuU3Mbl M nupamuabl. [IpaBuibHBIE MHOTOIPAaHHUKH:  IOHSTHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWibHAs IpuU3Ma M MpPaBWIbHAS NUpamMuia,
IpaBUJIbHAs TPEYToJibHAs MUPaMUIa U MPaBUIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MIPaBUJIBHBIX MHOTOIPAaHHMKAX: OKTadJp, AOJAeKa’dap U wukKocadapyrue CedeHus
IIPU3MBI U TUPAMUBI

7.5

7.6

CummeTpust B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, NMPSMOM, MJIOCKOCTH.
OJIeMEeHTBl  CHUMMETpPMM B  NUPAMHUAAX,  [apajuleJenunenax,  IMPaBHIbHBIX
MHOTOI'PAHHHMKAX

Brruncienue 31eMEHTOB MHOT'OI'PpaHHUKOB: pe6pa, AuaroHajaiu, yrIJbl. IImomans
OOKOBOI IMMOBCPXHOCTHU U MMOJTHOM IMMOBCPXHOCTHU HpﬂMOfI MPU3MBI, IJIOINA/b OCHOBaHHﬁ,




7.7

TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM MpU3MBI. [11o0mans 60K0BOI MOBEPXHOCTH U
IIOBEPXHOCTU IMPABWIBHONM NUPAMMIBI, T€OpPEMa O IUIOIIAJAA YCEYEHHOM NHMPAMMJIBIL.
[onsarue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXAY IUIOMAASIMHU ITOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEN

11 KJIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAaHUSA

I'eomerpus

6.1

Hunuuapudeckass TOBEPXHOCTh, 00pa3ylolue MUIUHAPUUECKOM MOBEPXHOCTH, OCh
UAJTUHAPUYECKON TMOoBepXHOCTU. [{umuuap: ocHoBaHWA W OOKOBasi MOBEPXHOCTH,
o0pa3yrolas 1 ocb, IUIOMIAlb OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

Konnueckas moBepxHOCTb, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U BEpLINHA
KOHHUYECKOW MOBEepXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, OOpasyromas U OCh,
Ionmaap OOKOBOW WM TOJTHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC: OOpasyrolue H
BbICOTA, OCHOBaHUA U OokoBas IMOBCPXHOCTH

6.3

6.4

Codepa u map: ueHTp, paguyc, AMaMeTp, IUIOMaab MOBEpXHOCTH chepbl. B3anmuoe
pacrosioxenue chepsl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIomais
cepsr

H300paxkeHue Tei BpallleHHs Ha IUIOCKOCTH. Pa3BEépTka HUIHHIPA U KOHYyca

6.5

KomOunanuu Ten BpailieHus 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMTUCAHHBIN OKOJIO
cdepsl, chepa, BicaHHAs] B MHOTOTPAHHUK, WJIM TEJIO BpaIlEHHUs

6.6

6.7

[Tonstre 06 o6béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
PSIMOYTOJIBHOTO TapajuieNieuIe/ia U cieAcTBUs 13 He€. O0BEM HMIMHPa, KOHYCA.
O6béM mapa u mIomaas chepbl

[Tono6HeIe Tenma B mpocTpaHcTBe. COOTHOMICHUST MEXKIY TUIOLIAIMHA TOBEPXHOCTEH,
00BbEMaMu TOT00HBIX TET

6.8

Ceuenust nuwiIMHApa (MapajyieIbHO W TMEPHEHIUKYISIPHO OCH), CEYEHMsI KOHYca
(mapaienbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPIINHY), CEUEHHUS LIapa

6.9

Bextop Ha miockocty M B mpocTtpaHcTBEe. ClIOKEHME U BbIUMTAHUE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4yucio. PasnokeHne BeKkTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuino mapamnenenunena. Pemenune 3anad, CBsI3aHHBIX ¢ IPUMEHECHUEM
MpaBUJI ACUCTBUI C BEKTOpaMU

6.10

[IpsmoyronbHast cuctema KOOpIMHAT B IpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitmme 3amaum B KOOpAMHATaxXx. Yroil Mexay Bekropamu. CkarsgpHoe
MPOU3BECHNE BEKTOPOB. BblumclieHHEe YIIIOB MeXAYy NPSIMBIMH U IUIOCKOCTSIMHU.
KoopaunaTHO-BEKTOPHBII METO/ MPH PELIEHUH FEOMETPUUECKUX 3aa4




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NPoBePSIEeMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHNS K IPeAMETHBIM pe3yJibTaTaM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMBbI CpeIHEro 0011ero
oOpa3oBaHus

Brnanenne MeromaMm J0Ka3aTeNbCTB, aNrOPUTMAMU pPELICHUs 3a7ad;
yMeHue (GOpMyJIHpOBaTH W ONEPHPOBATH MOHATUSAMHU: OIpEeIICHHE,
aKCUOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, IPU3HAK, J0KA3aTeNIbCTBO,
pPaBHOCWIIbHBIE (POPMYIIMPOBKH; MPUMEHATHh MX; yMEHHE (HOPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEpPXKIEHHUE, MPUBOAUTH IMPHUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ, MAaTEMaTU4YEeCKOW HHAYKLUU;
IPOBOJUTH J0KA3aTEJIbHBIE PACCYKICHUS MPU PELICHUHU 3a]1a4, OLICHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  pACCYXKICHWH; YMEHUE OIepUpOBaTh
HOHATUSMHU: MHOXECTBO, IOJAMHOXXECTBO, ONEpallMd HaJ MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapaTr  Juis
OIKCAHMsI PeaTIbHBIX MPOLECCOB U SBJICHUN M MPU PELICHUU 33734, B TOM
qHCcIe U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHUE ONEPHPOBATH MOHATHAMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh
U OMMCHIBATh Ipadbl pa3IinYHBIMU CIIOCOOAMU; MCIOIB30BaTh Ipadbl Npu

pelICHNHA 3a1a4

YMeHHne onepupoBaTh MOHATUSMU: HATYPAJIIbHOE YHCIO, LIEJII0€ YHUCIIO,
CTEIeHb C IEJIBIM T0Ka3aTeseM, KOPeHb HAaTypallbHOW CTENEHH, CTETICHb C
palMOHANIbHBIM IOKAa3aTEeJEeM, CTENEHb C JIEUCTBUTENBHBIM IOKA3aTEJIEM,
jgorapudmM UHCIA, CHUHYC, KOCHHYC W TaHI€HC IPOU3BOJIBHOTO 4YHUCIIA,
OCTaTOK 10 MOJYJIIO, PAlMOHAIBHOE YHCIIO, HUPPAIMOHAIBHOE YHCIIO,
MHOXECTBA HATYpPaJIbHBIX, LEJbIX, PAUUOHAIbHBIX, JEHCTBUTEIbHBIX
YHUCeJ; YMEHUE UCTIOIB30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIITUN OOIIHIA
JIeNnuTeNh W HauMEHbllee oOmiee KpaTHoe, anroput™m EBkimuma mpu
peIIeHUH 3a7a4; 3HAKOMCTBO C PAa3JIMYHBIMUA MO3WUIIMOHHBIMU CHCTEMaMH
CUHCIICHUS; YMEHHE BBITIONHAThH BHIUHUCIICHHE 3HAYCHUN U TIpeoOpa3oBaHus
BBIPDOKECHHUIN CO CTENEHSMU W Jorapumamu, MnpeoOpa3oBaHus IpPOOHO-
pallMOHANBbHBIX  BBIPAXKEHUH; yMEHHE  ONEpUpPOBaTh  MOHATUIMMU:

OoCICa0BATCIIBbHOCTD, apI/I(i)MeTI/I‘IeCKaSI mnmporpeccusa, TreoOMETpHUICCKasa




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETPHUECKas IPOrPeccus;
yYMEHHUE 3a/laBaTh I0CJIEJOBAaTEIILHOCTH, B TOM 4YHCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (hOpMyJI; yMEHUE ONEepUpOBaTh MOHATHAMU: KOMIUIEKCHOE
YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpaudeckas); yMeTb
NPOU3BOJIUTh apU(METHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIOJIb30BAHUS KOMILJIEKCHBIX YHUCEN; ONEPUPOBAThH
HNOHATUAMM:  Marpuua 2x2  u  3%3, omnpenenurenb  MaTpUllbl,

FCOMeTpI/I‘IGCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IOHATUSAMU: palMOHAJIbHBIC, HPPALUOHAIBHBIC,
MOKa3aTebHbIe, CTENEHHBIC, JOrapuPMHUYECKUE, TPUTOHOMETPUIECKUE
YpPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbl; YMEHUE OIEpUPOBATH
MOHSATUSAMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUNM U HEPABEHCTB, PAaBHOCUJIBHOCThb
YpPAaBHEHUW, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPAaBEHCTBA M CHCTEMbl C IIOMOULIbIO PAa3JIMYHBIX INPUEMOB; pEIIAThH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBI C [apaMeTpoM; IPUMEHATH
YPaBHEHHsI, HEPABEHCTBA, UX CUCTEMBI JUIsl PELIEHUS MAaTEMaTUYECKUX

3a]a4 U 3a]a4 U3 pazIU4HbIX 00JacTell HayKu U peanibHON )KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
NEPUOJIUYHOCTh (PYHKIMHM, OTPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GyHKIUH, SKCTpeMyM (PYHKLIHH, HauOOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKLIMN Ha MPOMEXYTKE, HenpepbIBHas (DYHKIIMs, aCUMIITOTHI rpaduka
GyHKIMM, TiepBasg U BTOpas NpOU3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3uyeckuif CMBICT TNPOU3BOJHOM, TMepBOOOpa3Has, ONpeneNEHHbII
UHTETpaJl; YMEHUE HaXOJUTh ACUMNTOTHI rpapuka (QyHKIHH; yMEHUE
BBIUNCIATH  NPOU3BOAHBIE CYMMBI, IPOM3BEIEHUS, YacTHOIO U
KOMIO3UIMN (PYHKUIMNA, HaXOIUTh YypaBHEHHE KacaTellbHON K rpaduky
(GyHKIMU; YMEHHME HaXOIWUTh MPOU3BOAHBIE HJIEMEHTAPHBIX (YHKUUH;
YMEHHE HCIIOJIb30BaTh IPOU3BOJHYIO JJIsi HCCIENOBaHUS (PYHKIMM,
HaXOJUTh HAWOONbIIMNE W HAWMEHBIIWE 3HAYCHUS (YHKIUH; CTPOUTH
rpauKd MHOTOUYJIEHOB C HCIIOJIb30BAHMEM alllapara MaTeMaTH4eCKOro
aHanIM3a; MPUMEHATh NPOU3BOJHYIO JJIs HAxXOXACHWS HAWIy4dllIero
peuieHuss B MPHUKIAIHBIX, B TOM YHUCJIE COLHUAIBHO-D)KOHOMHUYECKUX H

(I)I/I3I/I‘-ICCKI/IX 3agadax; HaXOJUTh IIOIAaanu H 00BEMBI (1)I/Il"yp C IIOMOIIBIO



HHTCrpajia; HNpUBOAWUTHL MNMPUMCPbBI MAaTCMATUYCCKOr0O MOACINPOBAHUA C

noMouibio AuQdepeHrnaIbHbIX YpaBHEHHH

YMeHue onepupoBaTh NOHATHAMHU: Tpaduk GyHKIHH, oOpaTHas QYyHKIIHS,
KOMIO3UIUs (DyHKIMH, JuHeHHas ¢QyHKUIWS, KBaapaTudHas (QYyHKIHUS,
panMoHanbHas (QYHKLUS, CTENeHHass (QYHKLUSA, TPUTOHOMETPUYECKHE
¢yHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
jgorapupmuueckass (QyHKLHMU; YMEHUE CTPOUTh TpapUKH HM3YYEHHBIX
¢yHKuMd,  BBINOJHATH  mpeoOpa3oBaHust  rpadukoB  (GYHKUIHUH,
UCIOJIb30BaTh TPaQUKH Ul M3yYEHUsS MPOLIECCOB U 3aBUCUMOCTEH, Ipu
pelIeHNH 33734y W3 JAPYTHX Y4eOHBIX NPEAMETOB W 3a/1ad M3 peallbHOU
KU3HHM; BbIpaXaThb (opMyJaMH 3aBUCHUMOCTH MEXJAy BEIMYMHAMU;
UCTIOJIB30BaTh CBOWCTBA M TpaduKu (PYHKIUH JUIS pEelICHHS ypaBHEHHH,
HEpaBEHCTB M 3aJad C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOU

IJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBBIE 3aJayd Pa3HbIX THUIOB (B TOM YHUCJE Ha
MPOLEHTHI, AOJIM U YacTd, Ha JBHXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIIYT, HAJOTH, 3a7a4d U3 OOJACTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMHU
dbuHaHCaMM); COCTAaBJISTh BBIPAKECHHS, YPaBHEHMS, HEPABEHCTBA U UX
CHCTEMBI IO YCJOBHIO 3aJayM, HCCIEIOBATH IOJYYEHHOE PEUIEHHUE |
OIICHMBATh MPABIONOAOOHOCTh pPE3yNbTaTOB;, YMEHHE MOJAEIHUPOBAThH
peanbHbIC CUTyallUM Ha A3bIKE MATEMAaTUKH; COCTAaBIIATh BBIPAKECHUS,
YpPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4l, UCCIIEA0BATh
MOCTPOEHHBIE  MOJEIM C  HCIOJb30BAaHWEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH NOJTYUYEHHBIH pe3ybTaT

YMeHue onepupoBaTh MOHATUAMU: CpeaHee apupMeTHdecKoe, MeIuaHa,
HauOoJbIlIee U HaMMEHbIIee 3HAUYEHUs, pa3Max, JUCIEepPCHs, CTaHJapTHOE
OTKJIOHEHUE YHUCIOBOTO HabOpa; yMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
MH(pOpMaLMIO, MPEJCTaBICHHYIO B Ta0nMIax, Ha AUarpammax, rpagukax,
OTpakarollyl0 CBOWCTBA pealbHBIX MPOLECCOB U SBIICHUH; MPEACTABIAThH
UHPOpPMALIMIO C TOMOIIbIO TabMUI] M  JAMarpamMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C MPUMEHEHUEM TrpapuuecKux
METO/IOB M JIEKTPOHHBIX CPEJCTB; rpa)uuecku UCCIe0BaTh COBMECTHBIE

HaOJIIOZICHUS C TTIOMOIIBIO TMarpaMM PacCeUBaHUS U TUHEHHON perpeccuu

YMeHue omnepupoBaTh MOHATHAMH: CIYYallHBIM ONBIT W CIy4alHOE

CO6BITI/IC, BEPOATHOCTDH cnyqaﬁHoro CO6LITI/I$I; YMCHHUE BBIYUCIIATH
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BEPOSITHOCTh C MHCIIOJNB30BAaHHEM TIpapUUECKUX METO/I0B; IMPHUMEHSTh
(GOpMyIIBI CIOKEHHS W YMHOXCHHUS BEPOSTHOCTEH, (HOpMyIy IOIHON
BEPOSTHOCTH, Gopmyny bepHymnu, komOuHaTopHbie (GakThl U (HOPMYIIHI;
OLICHMBATh BEPOSATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMH:  CIIydailHasgs BEJIIMYMHA, pACIpelesieHue BEPOSTHOCTEH,
MaTeMaTU4ecKoe OXXKUAAaHUe, IUCIEPCUs U CTaHAAPTHOE OTKJIOHEHHE
CIlydaiilHOW  BENWYHMHBI, (YHKIMHM PACIpENesieHUs] U IUIOTHOCTU
PAaBHOMEPHOTO, IMOKA3aTEJIFHOI0 U HOPMAJIBHOTO paclpeaeeHuil; yMeHHe
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX paCHpeAeiCHUN ISl pelIeHus 3a/1a4;
3HAKOMCTBO C TIOHSTHSAMH: 3aKOH OOJIBIIMX YUCEJ, METOABI BHIOOPOYHBIX
UCCIIC/IOBAaHMI; YMEHHWE TPUBOIUTH IPHUMEPHl TPOSIBICHHUS 3aKOHA
OONMBIIMX 4YHCET B TPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OTIEPHPOBATH TOHATUSMHU: COYETAHHE, MEPECTAHOBKA, YHCIO COYCTAHHUH,
YHUCIIO  MNEPeCTaHOBOK; OmMHOM  HbloTOHA; yMeHHME  NPUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS JJISl PEUICHUS 3a]a4; OICHUBATH
BEPOSITHOCTH PEaNIbHBIX COOBITHH; COCTAaBISTh BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yabTaT

YMmeHue onepupoBaTh  MHOHSATHUSMHU:  TOYKA, IMpsMas, I[UIOCKOCTb,
IIPOCTPAHCTBO, OTPE3O0K, JIy4, BEJIMUYHUHA yIia, IDIOCKUN YroJl, IBYrPAHHBIN
YIOJI, TPEXTPAHHBIA YTOJl, CKPEIIMBAIOIIHUECS MPSAMbBIC, NapaJUIeIbHOCTh U
MEPIEHAUKYISPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl MEXAY MNPSIMBIMU,
VIOl MEXAY MNpsIMOM M TUIOCKOCTBIO, YroJd MEXKIY IIOCKOCTSIMHU,
pacCTOsHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXKIy MPSIMBIMU,
pacCTOSIHUE MEXIY IIOCKOCTSIMU; YMEHHE HCMOJIb30BATh MPHU PEUICHUU
3a1a4 U3ydeHHbIe (DAKTBl U TEOPEMBI MIAHUMETPUHU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIKAIOIIET0 MHpPA; CTPOUTH MaTeMaTUYECKHE
MOJENN C IOMOLIBIKO TEOMETPUYECKUX IOHIATUM U BEJIUYMUH, pEIIATh

CBA3AaHHBIC C HUMHU MMPAKTUYCCKUC 3a1a4r

YMeHue onepupoBaTh MOHATUSAMU: IUIOLWAAb (QUIYpbI, 00BEM (GUTYPHI,
MHOTOTPaHHMK, NPAaBUIbHBI MHOTOTPaHHHUK, CEUYEHHUE MHOIOI'PaHHUKA,
KyO, mapajenenunesa, MOpu3Ma, NOUpaMuaa, (urypa M TOBEPXHOCTh
BpallleHHs, UWIMHApP, KOHYyC, map, cdepa, miomanb cdepsl, MIOMIATb
MOBEPXHOCTU MHUPaMHIbI, TPU3MBI, KOHyca, LUIUHApA, O0BEM Kyoda,
IPSIMOYTOJIBHOTO NapajljiesieNuIeaa, MNUpaMUAbl, NPU3MBbI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHs] KOHyca U IWIMHIPA,

napajijieJibHbI€ OCH WJIM OCHOBAHWIO, CCUCHHUC 1Iapa, IIJIOCKOCTb,
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Kacaromasicsi cdepsl, MWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUYCHHE
MHOTOTPaHHHKA, M300pa’kaTb MHOTOTPAaHHUKH, (PUTYpBl M MOBEPXHOCTH
BpAI[CHUSA, UX CEUCHHs], B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPUYECKHX (UTYp, CaMOCTOSTEIHEHO
(dbopMyaHpoBaTh ONpeAeNeHU U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBaX M IPU3HAKaX T€OMETPUYECKUX (Uryp, oOOCHOBHIBATH WIIU
ONpoBEpraTh HWX; YMEHUE TMPOBOAUTH KiIaccHpuKanuoo ¢Guryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE JONOJIHUTEIbHBIC

MOCTPOCHUS

YMeHue omnepupoBaTh IMOHATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuielIbHbId TIEPEHOC, CUMMETPHS Ha IUIOCKOCTH ¥ B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOA00HS, TOMO0HBIE QUTYPBI;, YMEHHUE
pacro3HaBaTh PaBHbIC W IOJOOHBIC (UTYpPBHI, B TOM 4YHCIE B IPUPOJE,
UCKYCCTBE, apXUTEKType; UCIIOIH30BaTh FT€OMETPHUYCCKHE OTHOIICHUS TIPU
pelICHUH 3aJa4; HAXOJUTh T'€OMETPHYCCKUE BEIMYWHBI (JIMHA, YTOJI,
IoImaab, 00bEM) U PELICHNUH 3a7ad U3 APYTHX y4eOHBIX MPEJIMETOB U
U3 pealbHOW IKHM3HH; YMCHHE BBIYUCIISATh T€OMETPUYCCKHE BEIHUMUHBI
(mmHa, yroij, IUIOMmAgb, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIONB3YS
U3yueHHbIE (OPMYJIBI M METOIbI, B TOM YHCIIC: IUIOMIA[b MOBEPXHOCTU
MUPaMUIBI, TIPU3MBI, KOHyCa, IMWIMHJIpA, TUiomanab cdeprl; 00béM Kyoa,
MOPSIMOYTOJIBHOTO  TapasuleNenunena, MTUPaMUAbl, TPU3MBIL, I[THIUHPA,

KOHYCa, Il1apa; yMEHHE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (UTYP

VYmenne ONeprupoOBaTh NMOHATUAMMU: MPAMOYTOJIbHAA CUCTEMA KOOPAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIWHATHI BEKTOpAa, CyMMa BEKTOPOB,
NPOU3BEJICHUE BEKTOpa Ha 4YHCJIO, pa3lIOKEHHE BEKTOpa Mo 0Oa3wucy,
CKaJISIPHOE TPOW3BEJICHHE, BEKTOPHOE TPOU3BEICHHE, YO MEXKIy
BCKTOpaMH; YMCHUC HCIIOJIb30BAThH BeKTOpHLII\/JI u KOOpI[I/IHaTHI)H\/JI METOL

AJId peHICHUA TCOMETPUYCCKUX 3adav U 3a/la9 ApYTUX y‘Ie6HBIX npeaAMETOB

13

YMeHne BrIOMpATh MOAXOISIIAA METO/ IS PEIICHUS 3a/1aui; TOHUMaHNE
3HAYUMOCTH MAaTEMAaTHKH B H3yYE€HWU NPUPOJHBIX U OOIIECTBEHHBIX
MIPOLIECCOB W SIBJICHMH; yMEHHE pACIIO3HAaBaTh IPOSBICHHE 3aKOHOB
MaTEMaTHKH B MCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPHl MaTEMATHUECKHX

OTKPBITHI POCCUMCKON U MUPOBOW MAaTeMAaTHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u nemnbie yncina. [Ipu3Haku 1eIMMOCTH HENbIX YHCeN
12 Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATUYHBIE ApOOU, MPOLEHTHI,
. OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
13 ApudmeTndeckuii KOpeHb HATypaJlbHOW cTeneHu. J[elcTBus ¢ apudMeTHIeCKuMU
' KOPHSIMH HaTypajbHOU CTEIICHH
14 Crernens ¢ 1enbIM nokaszarenem. CTeneHb ¢ palroHaibHbIM oka3aTeneM. CBolicTBa
' CTEIIEHU
L5 CuHyCc, KOCMHYC ¥ TaHT€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. [lecaTuaHbIe U HATYpaIbHbIEC JOTapUPMBI
JleiicTBUTEeNNbHBIC YHCTA. ApHUPMETHYECKHE ONEepalud ¢ JICHCTBUTEIHLHBIMU
1.7 yrcnamu. [IpuOamkEéHHbIe BEIYMCICHUS, IPAaBUIa OKPYTIICHUS, IPUKUAIIKA U OI[CHKA
pe3ylbTaTa BRIYUCICHUN
1.8 [TpeoOpa3oBaHue BbIpAKECHUN
1.9 KommnekcHsle uncna
2 YpaBHEHMS ¥ HEPAaBEHCTBA
2.1 [lenbie 1 1pOOHO-pAIIOHANIbHBIE YPaBHEHUS
2.2 HppanuoHaibHble YpaBHEHUSI
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [TokazarenpHble U orapupMuyYecKue ypaBHEHH
2.5 [emnsie 1 1poOHO-paIOHATHFHBIC HEPABCHCTBA
2.6 WppatnonanbHble HepaBEHCTBA
2.7 [TokazarenbHble U TIOrapu(pMUUIECKIE HEPaBEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHMS], HEPAaBEHCTBA U CUCTEMBI C TTapaMeTPaMHU
2.11 Martpuiia CUCTEMBI JIMHEWHBIX ypaBHEeHUN. OTnpeenurens MaTpUIlbl
3 OyHKIMH U TpaduKh




OynHknus, crnocoObl 3amanus (Gynkmuu. ['paduk dyaknmu. B3zaumHO oOpaTHBIC

> ¢ynkunu. YétHele n Heu€éTHble GyHKuuu. [lepuoauueckue GpyHkum
OOnactp ompeneneHuss W MHOXKECTBO 3HaueHMH ¢yHkuuu. Hymu dyHxoum.
10 [TpomexxyTkn  3HaKomocTtossHcTBa.  IIpoMeXyTKM  MOHOTOHHOCTH  (DyHKIMH.
' MakcumMyMbl U MHHUMYMBI (QyHKuuu. HaumOomnbinee u HauMMeHblIee 3HAYCHHE
(GYyHKINU Ha TPOMEKYTKE
33 Crenennast (yHKIUS C HATypalbHBIM M LEJIbIM TOKa3aTeneMm. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTENEHU
34 Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIINH, ©X CBOWCTBA U IPapUKH
16 Touku paspbiBa. AcuMnToTel rpadukoB Qyskuuit. CBoiicTBa  (QyHKIHI,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33JaHUS MTOCIIEOBATEILHOCTEN
3.8 ApudmeTrnueckasi U reoMeTpuueckas nporpeccuu. opmMyia CI0XKHBIX TPOIICHTOB
4 Hayana maTeMaTnyeckoro aHajinsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SI€MEHTAPHBIX (PYHKIIHIA
[IpumeHeHne NPOU3BOJHONM K HCCIEIOBaHUIO (YHKIMIA HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. Haxosxaenne HanOoJbIIer0 ¥ HAMMEHBIIETO 3HaYeHHsT (QYHKIMH Ha
OTpEe3Ke
4.3 [TepBooOpa3nas. UnTerpan
5 MHosecTBa U JIOTHKA
5.1 MHoecTBO, onepannu HaJ MHOKecTBaMH. JlnarpamMmsl Disiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 [CeomeTpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIE U IITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHukH
7.4 Tena v MOBEPXHOCTH BPALLECHUS
7.5 KoopaunaTs! 1 BEKTOpBI




YYEBHO-METOJINUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

MaremMaturka: airedpa u Hayajia MaTeMaTHYECKOro aHAJIM3a, FEOMETPHS.
['eometpusi. 10-11 kmaccel : yueb. 1uis o01ieo0pa3oBat. opraHu3anuii : 6a30BbId U

yriryos. ypoBuu / JI.C.AtanacsH u zip.

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
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