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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpust siBisIETCSt OJAHUM M3 0a30BBIX KYpCOB HA YPOBHE CPEHETrO
oO1mero oOpa3oBaHus, TaKk Kak 00€CIeuYnBaeT BOZMOXHOCTh N3YUEHUS TUCIIUILIAH
€CTECTBCHHO-HAYYHOM HAIIPABJICHHOCTH M IIPEIMETOB T'yMaHMTAapHOI'O LIUKJIA.
[TockonbKy ~ JOTHYECKO€  MbIIUICHHE,  GopMUpyeMOe  TIpU  U3YUYEHUH
00yYaroIMMUCS TMOHIATUIHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHHUU LIEMOYKH JIOTHYECKUX YTBEPKACHUU IMPU PEIIEHUH F€OMETPUYECKHUX
3a7a4, YMEHUE BBIIABUIaTh M OINPOBEPTaTh THUIOTE3bl HEIOCPEICTBEHHO
VCIIOJIB3YIOTCSL IPU PELICHUU 337a4 €CTECTBEHHO-HAy4YHOI'O LMKJIA, B YACTHOCTH
du3nuecKux 3aaay.

[lenb ocBOeHUs MporpaMmbl yueOHOTO Kypca «I'eoMmeTpus» Ha yriyOnEéHHOM
YpPOBHE — pa3BUTHE WHIUBUAYAIbHBIX CIOCOOHOCTEH OOydYarommuxcs Mpu
W3YUYEHUH T€OMETPUH, KaK COCTABJISAIONICH IpeaMeTHON oOiactu «MaTtemaTuka u
uHpopmaTHKa»  4Yepe3  obecreyeHue  BO3MOXKHOCTU  MpPUOOpETeHus U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenuUIHBIX TEOMETPUHU, B HEOOXOAMUMBIX JIJIS YCTEITHOTO TPO(EeCCHOHATEHOTO
0o0pa3oBaHMUsl, CBI3aHHOTO C UCITOJIb30BAHUEM MAaTEMAaTHKH.

[IpuopureTHBIMU 3alayaMu Kypca TE€OMETpUM Ha YriayOJEHHOM YpOBHE,
PaCHIUPSIONIMMU U YCUIUBAIOIIUMU Kypc 0a30BOTO YPOBHS, SIBJISTFOTCS:

pacliMpeHre NpeACTaBICHUS O TEOMETPUM KaK YaCTU MUPOBOW KYJIbTYpPhI U
dbopMHUpOBaHUE OCO3HAHUS B3aUMOCBSI3H TE€OMETPHUH C OKPYKAFOIITIM MUPOM;

dbopMHpoBaHUE TPEJACTaBICHUS O IMPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEUIIINX MaTEMATUYECKUX MOJEIAX, IMO3BOJSIOLIMX OIMCHIBATH U M3Yy4aTb
pa3HbIE SIBJICHUS OKPYIKAIOIIEr0 MUPa, 3HAHUE MTOHATUHHOIO arnmapara 1no pasaeny
«CrepeoMeTpus» y4eOHOTO Kypca TeOMETPHH;

dbopMupoBaHUe  yMEHHS  BIAJETh OCHOBHBIMU  TIOHSTUSMU 0
POCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMU CBOWMCTBAMH, 3HAaHUE TEOPEM,
dbopMyn ¥ yMeHHE UX IPUMEHSTh, YMEHHs JIOKAa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

dbopMHUpOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaAX, MOACISAX U B PEaTbHOM
MHUpPE€ MHOTOTPAaHHUKHM M TeJla BpPAUICHUs, KOHCTPYHPOBATh TI'€OMETPUYECKUE
MOJIEIIN;

dbopMupoBaHrEe MOHUMAHUS BO3MOKHOCTH aKCHOMATHYECKOT'O MOCTPOEHUS
MaTeMaTU4YeCKUX TEOpuil, (POpMHUpPOBAHUE MMOHUMAHUS POJIU AKCUOMATHUKHU MpHU
MIPOBEJICHUN PACCYKICHUN;

dbopMupoBaHrE yMEHUS BIAJACTh METOJAMHU JOKA3aTeIbCTB U aJTOPUTMOB
peLICHUsl, YMEHUSI UX IPUMEHSATH, MPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKICHUS B
XOJIE€ PEUICHUS] CTEPEOMETPUUYECKUX 3a7ad U 3a7a4 C MIPAKTUUECKUM COAEPKAHUEM,
dbopMupoBaHUe TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKAa3aTEIbCTB  MpHU



000CHOBaHMU MaTEMaTHYECKUX YTBEPKACHUN U POJIM AKCUOMATUKU B MPOBEACHUU
JNENYKTUBHBIX PACCYXKIACHUN;

pa3BUTHE M COBEPILICHCTBOBAHUE MHTEJUIEKTyaIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEN 00yUaroIIMXcs, MO3HABATEIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, HHTEpPECa K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTyalUsX U MPU U3YUYECHUU APYTUX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE UM  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, WCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJI€PKATENbHBIMU JIMHUSIMU Yy4eOHOro Kypca «l'eomeTpus» B
10-11 kmaccax sBmstores: «lIpsmble W IUIOCKOCTH B NPOCTPAHCTBEY,
«MHororpannukm», «Tena Bpamenus», «BeKkToppl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HNOHATUSMIY», PEIEBAaHTHBIMU T€OMETPUM Ha YIiIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJEPXKATEIbHBIM JUHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaensieTrcss He TOJbKO IO
coJiepKaTelIbHbIM JIMHUSM, HO U 10 TojaM oOyuenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHusl DenepanbHON padoueit
IPOrpaMMbl, paclpelela€HHbIM MO TogaM OOyYeHHs, CTPYKTYpPHpPOBAHO TaKUM
o0pa3om, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUIHAIBLHBIM BOIPOCaM 00yJaroImuecs
oOpamaiuch HEOAHOKPATHO. OTO  TO3BOJISIET  OPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH NOHATHUAMH U HaBbIKAMHU MOCJIEIOBATEIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUNA O0YUYarOIIUXCs, PACIIMpAs U yriayOmuss
e€, 00pazys IPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk U3y4eHHIO T€OMETPUH HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3garb  ycioBus ans  auddepeHumManuu  oOOydeHHs,  TOCTPOCHHS
UHIUBUIYAbHBIX  00pa30BaTeIbHBIX MpOrpaMM, OOECHEeUUuTh YIIIyOJIEHHOE
U3YYEHHE T€OMETPHUH KaK COCTaBIAIOIIEH yueOHoro npeamera «MareMaTukay;

HOJrOTOBUTH OOYYAlOIIMXCA K MPOJOJDKEHHIO H3yUEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiel mpodeccun, obOecrednBas MPEEeMCTBEHHOCTb MEXKIY
0o01muM 1 mpodeccuoHaIbHbBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yriayOJ€HHOM YpOBHE
otBoauTcs 204 vaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 Jaca B HEZIeJN).



COJEPXXAHME OBYUYEHUA
10 KITACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpPEOMETpHHM. Todka, TmpsAMas, IUIOCKOCTb,
npocTtpaHcTBO. IloHsATHE 00 aKCMOMAaTHYECKOM IIOCTPOEHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsAMBIX B IIPOCTPAHCTBE: IEpECEKaroluecs,
napajuleJibHble M CKpeluBaromuecss npsmele. [IpU3HakuM CKpemumBarOIIUXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: NAapaJlICIIbHBIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD IIPAMON
U 1uiockocTu. [lapamienbHoe M LIEHTpallbHOE NPOEKTUPOBAHUE, H300pakeHUe
¢uryp. OCHOBHbIE CBOMCTBa NapajljIeIbHOrO MpoeKTUpoBaHus. M3o0paxeHue
¢Guryp B nmapajujienbHOW MPOEKIHUHU. YTIbl C COHANPABIECHHBIMU CTOPOHAMU, YIOJ
MEXIy NPSAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTD IIIOCKOCTEN: NapajuieIbHbIC
IJIOCKOCTH, CBOMCTBA rapauieabHbIX IJIOCKOCTEMN. [Ipocreimue
OPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlap, NapauleJenumne,
MOCTPOCHUE CEUCHUN.

[leprieHIUKYISPHOCTh NPSIMOM M IJIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJIIEIBHBIE W IEPHEHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT HOpsAMOM 10  IJIOCKOCTH,  MNpoeKuuss  (GUrypel Ha  IUIOCKOCTb.
[leprieHIMKYISPHOCTh  IIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH  JIBYX
II0CKOCTEN. Teopema 0 TpEX NepIEeHIUKYJIIApaXx.

VYriabl B IPOCTPAHCTBE: Yroid MEXAYy NpPSIMON MU IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI MU MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKHU

Buapsl MHOrOrpaHHuKoOB, pa3BEpTKa MHOrorpaHHuka. [Ipu3ma: n-yrospHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U TIOJHAsI MOBEPXHOCTh MPHU3MBI.
[Tapayutenenunien, OPSAMOYTOJBHBIA — TNapajuleseNune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas Tteopema Iludaropa. Ilupammupa: n-yroiapHas mnHpaMuja,
npaBwibHas W ycedy€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TI'paHei
NIPaBWJIBHOW mnupamuiel. lIpaBuibHBIE MHOTOIpaHHUKH: IIPaBUJIbHAS IIpU3Ma U



NpaBWIbHAs MHpPaMUIA, TMPaBWIbHASA TPEYrojibHAs MUpaMHUIa W TPaBUIIbHBIN
TeTpadsip, KyO. IlpencraBieHue o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JNOECKadIp U UKOCADIP.

Brluncnenre 31€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUaroHalid, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOJHOW MOBEPXHOCTU TMPSMOUN TMPU3MBI,
oAb OCHOBaHUM, TeopeMa O OOKOBOW IOBEPXHOCTH MPSIMOM TPU3MBIL.
[Imomanr OOKOBOW TMMOBEPXHOCTU W TIOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TeopeMa O IIIOIIAAN YCEUYEHHOW MUPAMHU/IBI.

CumMeTpus B TOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU  MHPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
napajiesiennuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CUMMETpPUS NPaBUIBbHON
MAPaMU/IBI.

BekTopbl 4 KOOPANMHATHI B POCTPAHCTBE

[TonaTHsi: BEKTOp B MNPOCTPAHCTBE, HYJEBOW BEKTOpP, IJMHA HEHYJEBOTO
BEKTOpPa, BEKTOPbl KOJUIMHEApPHBbIE, COHANpPAaBJICHHBIE W IPOTUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHHE BEKTOPOB, CYyMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[Tonarne koMIuiaHapHble BEKTOpBI. [Ipu3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuino mnapamnenenunena. Teopema O pa3ioKEHUM BEKTOpa MO TPEM
HEKOMIUTAaHApHBIM  BekTopaMm. [IpsiMmoyronpHas  cucTemMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel Bektopa. CBsi3b MEXAy KOOpJIWHATaMH BEKTOpa U
KOOpAMHATAMU TOYEK. YTOJI MexAy BekTopamu. CkalspHOE TMpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

TeJsia BpalmeHus

IloHATHA: DUIMHAPUYECKAsT IIOBEPXHOCTb, KOHHMYECKas IIOBEPXHOCTD,
cepuueckas MOBEPXHOCTb, OOpasylolue IMoBepXHocTed. Tema BpaleHus:
UWINHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3anmHoe pacnonoxeHue
cheppl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl u
mapa.

O6bEéM. OcHOBHbIE CcBocTBa 00BEMOB Ten. Teopema 00 o00bEME
NpsIMOYTOJLHOTO Tapajuienenunena u ciaeAactBus u3z He€. OObEM mnpsmoil u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUPaMHUIbl U KoHyca. O0bEM mIapa U MapoBOro
CerMeHTa.

KoMOuHaumum Ten BpallleHuss M MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
UWIMHAP, ONHMCAaHHAas OKojo wuiuHapa. llepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u cdepsl miockoctbio. [IoHATHE MHOTrOrpaHHHKA,



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

[lnomans MOBEPXHOCTH IUIWHJIpA, KOHyca, Iomanas chepbl U e€ vacteil.
[Tonobue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAAEH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, roMmoretus. Pemienwe 3agad Ha
IUIOCKOCTHU C UCTOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceueHnii MHOTOTPAHHUKOB M TEJ1 BPAIllEHUsI: CEUCHUS IUITUH]Ipa
(mapayiieTbHO M MEPHIEeHANKYISIPHO OCH), CEUYEeHHs KOoHyca (mapajuieibHbIe
OCHOBAHHUIO U MPOXOJAIINE Yepe3 BEPIINHY), CEUEHUS I1apa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEpEeHOca
CEKyIIeH MIOCKOCTH.

BekTopbl 4 KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaunu Hax BeKTopamMu. BekTopHoe
YMHOXEHHE BeKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUsA. [IpsMoyroibHas
cUcTeMa KOOpAuHAT B mpocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHnne BekTopa
no Oasucy. KoopaWHAaTHO-BEKTOPHBIM METOJ MpPU PEIICHUH TeOMETPUYECKHUX
3a/;ay.

JBMKeHUs B MPOCTPAHCTBE

JBxenus npoctpancTBa. OTtoOpakenus. [[BMkeHUs U paBEHCTBO (UTyp.
OO6mue cBoicTBa JBW)XKCHUW. Buupl NBWXKEHUN: TMapauIebHBIM IEPEHOC,
[EHTpajdbHasl CUMMETPHS, 3€pKaJibHasi CHUMMETPHUs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus noaodus. Ipsimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCUMCKOro  0OIlecTBa,  MpPEJICTaBIEHUE O
MaTeMaTUYeCKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUIA,
OpoLeayp TPaKIaHCKOTO o00IiecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aUMOJICMCTBOBaTh C COIMAJIBHBIMA HWHCTHUTYTAMHU B COOTBETCTBHM C HX
GYHKUIMUAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HACTOAIIEMY POCCHUHCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMaTUYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUs, STUYECKOIO IMOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUHM HAyKH M JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIKOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a7a4, PEHICHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTUYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusunueckoe BocMTAHME:

chOpPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTEeMaTHUECKUE 3HAHUA B
UHTEpecax 3/10pOBOTo U 0e301acHOro 0opasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTIIbIXa, peryisipHas (u3nveckas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATETBHOCTBIO;

6) TpyaoBoe BoCIMTAHHE:

TOTOBHOCTh K TpYHy, OCO3HAHUE LIEHHOCTH TPYyAONIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATLHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun W pealn30BbIBATH COOCTBEHHBIEC >KHU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHUIO Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUEC BIIHSHUS
COLMATIbHO-3KOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOIHON U COLMATIbHOMN
Cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMEHECHHE MaTEMaTHMYECKUX 3HAHUN IS pelieHdus 3agady B 00JacTu
OKpYXamUel Cpeapl, I[UIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISI OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKXW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTeMaTH4YeCKOM HayKd Kak c]epbl 4enoBEYECKOW MAesTeIbHOCTH, 3TAmoB €&
pa3BUTUS M 3HAYMMOCTH [IJIA Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypOM KakK CpEICTBOM IIO3HAHHUS MHpa,
TOTOBHOCTh OCYIIECTBJISATh MPOECKTHYID M MCCIEI0BATEILCKYIO JESITEILHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBM:

BBISIBISITh U XapAKTEPU30BaTh CYILIECTBEHHBIE IMPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYJIUPOBATH
ONpeeNICHHs] TIOHSATUM, YCTaHABIIMBATh CYIIECTBEHHBINH MPU3HAK KiIacCU(pUKAIUU,
OCHOBAHMS JJIs1 0000IICHHS ¥ CPABHEHHS, KPUTEPUU MTPOBOIMMOTO aHAJTN3a;

BOCIIpUHUMATh,  (opmMylnupoBaTh U  NPEOOPa3OBBIBATh  CYXKIACHHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX W YTBEPKICHUSAX, TpEIaratb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U NPOTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBHIOMpaTh Crmoco0 pemieHus ydeOHOW 3amaud  (CpaBHUBAaTh HECKOJBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOIAIMA C  Y4€TOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3soBble uccieaoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynaupoBaTh  BONPOCHl,  (UKCUpPYIOLIME  MPOTUBOpEUHe,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE U JIaHHOE, (OpPMHUPOBATh THUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJUTH CAMOCTOATENIBHO CIIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIIEIOBAHHE
10 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, SBJIICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (DOPMYIMpPOBaTh OOOOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
NPOBENEHHOTO  HAOMIONCHMS, UCCIIENOBAaHUS, OIICHWBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

POTrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoIlecca, a TakKKe BbBIJABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH JACUIIMTH MHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJI PEUICHUS 33]a4H;

BbIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB Pa3IUYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIMIO PA3JIMYHBIX BHUAOB U
dbopM mpeaCTaBICHUS;

CTPYKTYpUPOBaTh MHGOPMAIHMIO, TPEACTABIATh €€ B Pa3IMYHbIX (opMax,
WUTIOCTPUPOBATH Tpaduuecky;

OIICHUBATh HaJIEKHOCTh uHopManuu 1o CaMOCTOSITEJILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHUKATHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJsAMU OOIIEHUs, SICHO, TOYHO, I'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUSA IO XOAYy PEIICHUs 3a7ayH,
KOMMEHTHUPOBATH MMOJYUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOMN TEMBI,
npoOieMbl, pemaeMoil 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pCILIeHUs, COIMOCTAaBIATh CBOM CYXICHUS C CYXXICHUSIMH IPYTHX Y4YaCTHHUKOB
Jyajnora, oOHapyXKMBaTh Pa3jiMuue M CXOJICTBO MO3UIIMM, B KOPPEKTHOH (opme
dbopMyIIUpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTaBISATh PE3YIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIEOBAHMUS,
IPOEKTa, CaMOCTOSATEILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELLIEHUS 33Ja4H, BIOMPATh CIOCOO PELIEHUs C
y4€TOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUH C Y4ETOM HOBOW MH(OpMAUK.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJICKT:

BJaJeTh  HABbIKAMU  MO3HABATEJNbHON  pedrekcun Kak  OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3yJIbTATOB, BIA/IETh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJISL Tpolecca M pe3yjbTaTa peleHus
MaTeMaTUYEeCKOM 3a74auu;

OpeIBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJIa4H,
BHOCHUTb KOPPEKTHUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
Hal/IEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHMBATh COOTBETCTBUE PE3yIbTaTa LIETH U YCIOBUAM, OOBSICHATH IPUUUHBI
JOCTHKECHHS WIIM HEJOCTHKEHHS PEe3yJbTaTOB NEATEIHHOCTH, HAXOAUTH OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMmecTHAs 1eATEJIBHOCTD:

IOHMMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHONW M WHIUBUIYaIbHOU
paboTel TpHM pemieHWH Y4eOHBIX 3a7ad, TNPUHUMATh IETh COBMECTHOM
JeSITebHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM pPalOTHI, pacHpenensiTh
BUIBI paboOT, JOrOBapHMBAThCS, OOCYXKIaTh WIPOLECC W pe3yJabTaT paloTHl,
000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPyNNoBbIX (opMax paboThl (00CyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBI» W HWHBIE), BBHIIOJIHATH CBOIO YacTh pabOTBl U
KOOPAMHHUPOBATh CBOM JCHCTBHUS C JPYTUMH WICHAMHU KOMAaH[bI, OLIEHHUBATh
Ka4yecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KpUTEPUAM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aMMOJEHCTBUSL.

NNPEIMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEpUPOBATH OCHOBHBIMU TMOHSTHSMH CTEPEOMETPUU TIPU
pelIeHnH 3a7a4 U IPOBEJACHUN MaTEMaTUYECKUX PACCYKICHUN;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEJACTBUSA M3 HHUX MPHU pPEUICHUU
reOMETPUYECKUX 3a/ad;

e KJaccU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHHE MPSAMBIX B IPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEpUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C yIJlaMHd B
POCTPAHCTBE: MEXJY IMPSMBIMH B MPOCTPAHCTBE, MEXIY HpsIMOM U
MJI0CKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUIMH, CBA3aHHBIMU C MHOTOT'PaHHUKAMU;

e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,



nupamMuaa, NPSMOYTOJIbHBIN Mapauiesenunea, Kyo0);

KJaccu(UIMpPOBaTh ~ MHOTOTPAHHMKH,  BBIOMpass  OCHOBAaHMS  JUIS
KJ1accu(puKaIuu;

CBOOOJTHO  OMEPHPOBATH  TOHSTHSAMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

BBITIOJIHATD napajjiebHOe, HEHTPAIbHOE u OpTOTOHAJIBHOE
MPOCKTUPOBAaHKUE (PUTYP HA TUIOCKOCTh, BBIMOJHATH U300paKeHUST UTYD
Ha MJIOCKOCTH;

CTPOUTH CEUEHUS] MHOTOTPAHHUKOB PA3IMUYHBIMU METOJAMU, BBIIOIHSTH
(BBIHOCHBIE) TJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/I CBEPXY, COOKY, CHU3Y;

BBIYUCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOTPAHHHMKOB  (TMpHU3Ma,
NMpaMujia), FTCOMETPUUECKUX TEJ C IPUMEHEeHHEM (HopMYyII;

CBOOOJTHO OMEpPUPOBATh MOHATUSMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTh CHUMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
uryper;

CBOOOJHO OMEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAWHATaM B MPOCTPAHCTBE;

BBITIOJTHSAT JICUCTBUS HAJl BEKTOPaMU;

pemiath 3aJaud Ha JI0Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOIICHHH U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIMYMH, MPUMEHSISI HU3BECTHBIC METOJIbI
MpU PEIICHUH MAaTEeMaTUYECKUX 3aja4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

NPUMEHSTh MPOCTEHIIME MPOTrpaMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;
U3BJIEKaTh, MPEOOpPa30BBIBATH W HHTEPIPETUPOBATH HHQPOpPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTYypax, MPEJCTABICHHYIO Ha
yepTeKax U pUCYHKax;

NPUMEHSITh TOJYYEHHbIE 3HAHHUS HAa TMPAKTUKE: CpPaBHUBAThb U
aHAJIM3UPOBATh peaJbHbIE CUTYallMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
mporiecce  IMOWCKa pelieHus MaTeMaThudecku  cPopMyTupoBaHHOU
npoOIeMBI, MOJAEITUPOBATh pEaIbHBIC CUTyaIlUd Ha S3BIKE TEOMETPHH,
UCCIIE0BATh MOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEopeM, ammapara ajreOpbl, peliath MPakTUYECKUE 3aJayd,
CBSI3aHHBIC C HAXOXKJICHUEM IeOMETPUUYECKUX BEIUYMH;

UMETh TpeACTaBiIeHUS 00 OCHOBHBIX 3Tamax Pa3BUTHUS TECOMETPUHU Kak
COCTaBHOM yacTu (yHAaAMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiaacca oOyvaromuics HayqIUuTCs:

CBO60,Z[H0 OIICpUPOBATH IOHATHAMH, CBA3AHHBIMH C HHHHHﬂpHHGCKOﬁ,



KOHUYECKOW U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJIyYSHHUS;

ONepUpOBaTh MOHATUSIMH, CBSI3aHHBIMU C TEJIaMH BpPALEHUS: TUIHMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Teia BpamieHus (UUIUHApP, KOHYC, cdepa U 1Imap) u
O00BSACHSATH CIIOCOOBI TTOJTYYSHUS TEJI BPAIICHUS;

KJ1acCu(UIIMPOBATH B3aUMHOE PacIioiokeHue chepsl U MII0CKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpallCHMUS,
00BEMBI U IUIONIAJM MOBEPXHOCTEN MHOTIOIPAHHUKOB M TEJ BpAallCHMS,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmy;

CBOOOJIHO OTEpPUPOBATh MOHITHSIMH, CBA3AHHBIMH C KOMOMHAIUSIMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHUCAHHBIA B cepy U
ONMMCaHHBIA OKOJIO cepbl, cdhepa, BIMCAHHAS B MHOTOI'PAHHUK WM TEJIO
BpaIllEHUs;

BBIUUCIISITH COOTHOUICHHSI MEXTy TUIOIIAAIMU [TOBEPXHOCTEN U 00bEMaMuU
IMOJTOOHBIX TEN;

u300pakaTh u3y4yaemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUJA CBEpXY, COOKY,
CHU3Y, CTPOUTH CEYEHUS TEJ BPALCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH W MPeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTABICHHYIO Ha
YyepTekax U pUCyHKax;

cBOOOIHO ONEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITNOJIHATH ONEPALMU HaJl BEKTOpaMH;

3a/1aBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
pelniaTb reOMETpUUYECKHUE 3aJa4i Ha BBIYUCIECHUE YIII0B MEXY MPSIMbIMU
U IJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUNA OT TOYKM 10 IUIOCKOCTH, B
LEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/A MPU PELICHNH;
CBOOOZHO ONEpUPOBAaTh MOHSTHUSIMM, CBSI3AHHBIMH C JIBUJKEHHUEM B
POCTPAHCTBE, 3HaTh CBOMCTBA IBUKECHUI;

BBINIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TeNl BpalleHUs MpHU
MapajyieIbHOM  TEPEHOCE, UECHTPAIBHOM CUMMETPUH, 3€PKAIbHOU
CUMMETPUH, IPU IOBOPOTE BOKPYT MPSAMOI, MpeoOdpa3oBaHus MOI00Us;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB U TE€J BpAIICHUS: CEUEHUs IHIUHIpA
(mapasuienbHO U MEPIEHIUKYISIPHO OCH), CEYeHUs] KOHyca (MapajieibHbIe
OCHOBAHMIO U IPOXOJIAIIME YEPE3 BEPILNHY ), CEUEHUS 1I1apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEUEHUW: METOJ CIEI0B, METOJ
BHYTPEHHETO IIPOEKTUPOBAHNUS, METO/ [IEPEHOCA CEKYIIEH MIIOCKOCTH;
JTIOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPIKICHHUS;



NPUMEHSTh TeoOMeTpuuecKkre (aKThl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a7a4, MPEANONArarolliuX HECKOJBKO IIaroB pELICHUs, €CJIU YCIIOBUSA
MIPUMEHEHHUS 33/I1aHbl B SIBHOW U HESIBHOU (hopme;

pemarh 3ajJadyd Ha JO0Ka3aTeIbCTBO MATEMAaTHUYECKHX OTHOLICHUH U
HAaXOXKJIEHUE TEOMETPUYECKUX BEJINYUH;

IIPUMEHATH MPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHATHh  IIOJIyYEHHbIE  3HAaHUA  HA  MPAKTUKE:  CPAaBHUBATD,
AHAIIM3UPOBATH U OLICHUBATH PEATBLHBIE CUTYyAllUU, IPUMEHATh U3yUYEHHbIE
IIOHATHUSI, TEOPEMBbI, CBOWCTBA B MPOLECCE TOUCKA  PELICHUS
MaTeMaTU4ecKu  C(HOPMYJTUPOBAHHOW  MPOOJEMBbI,  MOJEIUPOBATH
pealbHbIE CUTyallMM Ha S3bIKE T'€OMETPUH, HCCIEAOBATH ITOCTPOCHHBIE
MOJIETA C HCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHM UM TEOPEM,
anmapara anreOpel, permarb NPAKTUYECKUE 3a/layd, CBS3aHHBIE C
HAaXOXKJICHUEM I'€OMETPUYECKUX BEJIUYNH;

UMETh TpeACTaBiICHUs] 00 OCHOBHBIX A3Talax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (PyHIaMEHTa Pa3BUTHS TEXHOJIOTUM.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne HaummenoBanue pasznenoB u | KosnyecTBo 4yacoB DJIeKTPOHHbIE
TeM MPOrpaMMBblI (undposBbie)

o0pa3oBaTe/bHbIE
pecypchl




i Bcer Koutpousn IIpakTHyeck
0 ble padoThbI ue padoThbl
BBenenune B crepeoMeTpurio 23 1
B3auMHoe pacnonoxeHue 6 1
IPSIMBIX B IPOCTPAHCTBE
[TapannenbHOCTh MPSIMBIX U 8
IUIOCKOCTEN B MPOCTPAHCTBE
[lepneHAuKyISIPHOCTD 25
HPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE
5 VYIuibl U pacCTOSAHUSA 16 1
6 MHOrorpaHHuKu 7 1
7 BekTopsb! B IpOCTpaHCTBE 12
8 IToBTOpEeHHE, 0000IICHUE U 5 2
CUCTEMATH3aLMsl 3HAHUU
OBILIEE KOJIMYECTBO YACOB 102 6 0
[10 ITPOI'PAMME




11 KITACC

Ne HaumeHoBaHue KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
pa3aesioB U TeM (ungposbie)
NMPOrpaMmbl o0pa3oBaTejbHbIE

pecypcbl




n/

Bcero Kontpoibusl | IIpakTuyeckun
e padoThbI e padoThbI
AHanmuTryeckast 15 1
TEOMETPHUS
IToBTOpEHME, 15 1
o0o0mIeHue u
CUCTEMAaTHU3aLHS
3HAHUHN
OO6BEM MHOTOrpaHHUKA 17 1
Tena Bpaienus 24 1
ITnomanu 9 1
MOBEPXHOCTHU U
00BEMBI KPYTJIBIX TEJ
JIBMOKEHUS 5
[ToBTOpEHME, 17 2
000011IeHE N
cUcTeMaTHu3anus
3HAHUHN
OBIIEE KOJIMYECTBO 102 8 0

YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC

Ne Tema ypoka Kosan4yecTBo 4acoB Hara DJIeKTPOHHbIE
H3y4eH  HudpoBbIe
s o0pa3oBaTe/ibH

ble pecypchl




Bce
ro

Kourtpous
HbIE
padoThI

IIpakTHyec
KHe padoThl

OcHOBHBIE TIpaBUJIa
U300pa)KCHNsI HA PUCYHKE
IUIOCKOCTH, MapauIeNIbHBIX
IPSMBIX (OTPE3KOB),
CEepeIrHbI OTPE3Ka

[TonsiTust crepeoMerpun:
TOYKa, MpsiMasi, MIIOCKOCTb,
npocTpancTBo. OCHOBHBIE
npaBuia U300pakeHus Ha
PUCYHKE IJIOCKOCTH,
napajiyiCJIbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsaTHs: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIOLINECS
npsMasi ¥ MI0CKOCTb;
MIOJIyIPOCTPAHCTBO

[TonsaTHsA: nepecekaromuecs
IUIOCKOCTH, NE€PECEKaroLIecs
npsMasi ¥ MI0CKOCTb;
MIOJIyIIPOCTPAHCTBO

MHOrorpaHHuKH,
M300paxKeHue MPOCTEHIIINX
MIPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOINUX O0OHEKTOB




MHoOrorpaHHuKH,
M300pakKeHHUE MPOCTEHIITNX
MIPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOIUX 0OHEKTOB

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIIEICTBUS U3 HUX

AXCcHOMEI CTCPCOMCTPHUU U
NEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEpEOMETPHH H
HEePBBIC CIIE/ICTBUS U3 HUX.
Cnoco0bI 3a1aHust TPSIMBIX U
TUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHUS NPSMBIX U
IJIOCKOCTER

N3o0paxeHne ceyeHuit
MUPAMHUJIBL, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pEbpa. N3o0pakenue
nepeceyeHus MoIyYEeHHBIX
mockocteil. PackpammuBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMH

N3o0paxeHne ceueHmit
MUPAMHUJIBL, KyOa U IPU3MBIL,
KOTOpPBIC MTPOXOJIAT Yepe3 UX
pé6pa. Uzobpaxkenune
MepecevYeHus MOTyICHHBIX
II0CKoCcTe. PackpammmBanue
MOCTPOCHHBIX CEUCHUN




Pa3HBIMU LIBETAMU

N3o0paxeHne cedeHmit
MUpaMU/Ibl, KyOa U IPU3MBI,
KOTOpPBIE IPOXOIAT Yepes3 X
pébpa. Uzobpaxenue
NEPECCUCHU MOJTYUCHHBIX
IJI0CKOCcTeM. PackpammmBanue
MOCTPOCHHBIX CEUCHUN
pa3HbIMH LIBETaMU

N3o0pakenune ceueHuit
MUpPaMUJIbL, KyOa U IPU3MBIL,
KOTOPBIE TPOXOJST YEPE3 UX
pé6pa. N3obpaxeHue
MepecevyeHus MOJIy4eHHBIX
mockocreil. Packpammsanue
MMOCTPOEHHBIX CEUEHUI
pa3HbIMM LIBETaMU

Merton cneoB s
MMOCTPOCHHUS CEUCHU

DN = | B =

Meron cnenoB st
MOCTPOEHUS CEUCHUH.
CaoiicTBa nepeceyeHui
MPSIMBIX U MJIOCKOCTEN

Meron cnenos mis
MOCTPOEHUS CEUCHUM.
CBoiicTBa niepecevyeHni
MPSAMBIX U MIIOCKOCTEH

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém




To4yKaM Ha p&opax. Co3zmanue
BBIHOCHBIX YEPTEIKEH U 3aITUCh
I1arOB MTOCTPOCHHUSI

[ToctpoeHue ceueHui B
nupamujie, Kyoe o Tpém
TouykaM Ha p&opax. Co3zmanue
BBIHOCHBIX YEepPTEXKEW U 3aMUCh
[1aroB MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamujie, Kyoe o Tpém
To4ykaM Ha p&opax. Co3zmanue
BBIHOCHBIX YEpPTEXKEW U 3aMUCh
[1aroB MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamujie, Kyoe o Tpém
To4ykaM Ha p&opax. Co3zmanue
BBIHOCHBIX YEpPTEXKEW U 3aMUCh
[1aroB MOCTPOEHUS

IToBTOpEHME IIIAHUMETPUH:
Teopema o
MIPOMOPLUOHATIBHBIX
orpeskax. [Tlogobue
TPEYTrOJIbHUKOB

IToBTOpEHME IIIAHUMETPUH:
Teopema Menenas. Pacuertsl B
CEUEHUSX HAa BHIHOCHBIX
yeprexax. Mcropus pazsurus
IUTAHUMETPHUH U
CTEpEOMETPUU




KonTponbhas padbota
" AKCHOMBI CTEPEOMETPHH.
Ceuenus"

B3anmHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpemuBaroniyecs npsiMple.
[Ipu3HaKku CKpemnBarOMINXCs
npsmbix. [lapannensuele
MpsIMbIE B IPOCTPAHCTBE

Teopema 0 CylIeCTBOBAHUU U
€AMHCTBEHHOCTH IPSIMOU
napajyielbHON JaHHOU
MPSAMOM, MPOXOASIICH Yepe3
TOYKY IIPOCTPAHCTBA U HE
JIeXalle Ha TaHHOU IIPSIMOA.
JlemMa o0 nepecedueHun
MapaJuIECIbHBIX MIPSAMBIX
IIJIOCKOCTBIO

[TapannensHOCTh TpeX
npsiMbIX. Teopema o TpEX
napajiyiCJIbHbIX MPAMBIX.
TeopeMa 0 CKpeIMBAOIINXCS
MPAMBIX

[TapannensHoe
npoekTrpoBanue. OCHOBHbIE
CBOMCTBA MapaJUIEIbHOTO
IIPOEKTUPOBAHUS.
N300pakeHne pa3HbIX GUTYp
B [TapaJuIeIbHON IPOEKIUU




[lenTpanpHas npoekuus. Yroi
C COHAIPAaBJICHHBIMU
CTOPOHAaMU. YTOJI MEXIY
PSIMBIMU

3amauy Ha I0KA3aTeIbCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacroJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

ITonsTHA: MapauIeIbHOCTD
MIPSIMOM M TNIOCKOCTH B
npoctpanctse. [Ipru3Hak
MapayIeIbHOCTH MPAMOUN 1
m1ockocTH. CBOMCTBA
MapajuieIbHOCTH NPAMOU U
IIJIOCKOCTH

I'eomeTpuueckue 3amaun Ha
BBIYHMCIICHHUE U
JI0KA3aTeNIbCTBO, CBS3aHHBIE C
MapajuieIbHOCTBIO MPSAMBIX U
IJIOCKOCTEMN B IMIPOCTPAHCTBE

[Toctpoenue ceuenus,
IIPOXOALIETO YEPE3 NaHHYIO
IPSIMYIO Ha 4YEPTEXKE U
[IapaJuIEIBHOTO IPYron
npssMoi. Pacu€r oTHOLIEHMI

[TapamnensHas nmpoexkuus,
MIPUMEHEHHE ISl TIOCTPOCHUS
cedYeHHI KyOa u
napamenenunena. CBoicTa




napajujacicnuicaa u Mpru3Mbl

[TapannenbHble MIOCKOCTH.
[Ipu3Haky napajienbHOCTH
JBYX TIJIOCKOCTEH

Teopema o0 napauIeIbHOCTU U
€IMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOJAIIEH Yepe3 TOUKY, HE
MIPUHAJICKALLYIO JAHHOU
IUIOCKOCTH U CIIEACTBUS U3
HeE

CBoiicTBa napamiesbHbIX
ILIOCKOCTEH: 0O
HapaJIJIeJIBHOCTI/I HpSIMBIX
IepeceYeHus npu
HepCCGLIGHI/II/I ABYX
MapauieIbHbIX MIIOCKOCTEH
TpeTbeit

CaoiicTBa napamuieabHbIX
IJIOCKOCTEH: 00 oTpe3kax
NapajuIeNbHbIX IPSIMbIX,
3aKIIFOYEHHBIX MEXKIY
apajuIeIbHBIMU
IUIOCKOCTSIMH; O IEPECEYECHUH
MPSIMOU C IBYMS
[apaJuIeIbHBIMU IIJIOCKOCTSIMU

[ToBTOpEHME: TEOpEMA
[Tudaropa Ha mIockocTH

O W |0 W

IToBTOpEHME: TPUTOHOMETPUS
IIPSAMOYTOJIBHOTO




TPEYTrOJIbHUKA

CaoiicTBa Ky0a u
IPSMOYTOJIBHOTO
napaJuleenuneaa

Beruncnienue JuiiH OTpe3KOB B
Ky0e U psIMOYTOJIbHOM
napajuleJenumne1e

[lepneHMKyAPHOCTD NPAMON
U mnockoctu. [Ipuznax
NEPIEHIUKYJIAPHOCTH MIPSIMON
U TUIOCKOCTH

[lepneHMKyIIPHOCTD NPAMON
U mockoctu. [Ipuznax
NEPIEHIUKYJIAPHOCTH IPSIMON
U TUIOCKOCTH

Teopema 0 CylIeCTBOBAHUU U
€AMHCTBEHHOCTH IPSIMO,
MPOXOIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEePIEHANKYISIPHON K
IJIOCKOCTH

Ilnockoctu u
MePIEHANKYIISIPHBIC UM
MIPSIMbIE B MHOTOTPAaHHHUKAX

IInockoctu n
MEPIECHINKYIIIPHBIE UM
l'IpSIMI)IC B MHOFOFpaHHI/IKaX

[leprieHauKyIAp ¥ HAKIOHHAS.




[TocTpoenue nepneHauKysapa
U3 TOYKH Ha MPSIMYIO

4 [leprieHAUKYNAp ¥ HAKIOHHASL.

8 [TocTpoenue nepneHuKyIsIpa
13 TOYKH Ha MPSIMYIO

4 Teopema o Tpéx

9 nepreHnKyIapax (npsamas u
oOpatHas)

5 Teopema o Tpéx

0 MepIeHauKyspax (mpsmas u
oOpaTHast)

5 Yron mexny

1 CKPEILMBAIOIIUMUCS TIPSIMBIMU

5 ITouck neprneHIuKyIspHBIX

2 IIPSAMBIX € ITIOMOILBIO
MEPIEeHIUKYISIPHBIX
IIJIOCKOCTEMN

5 OpTtoronaibHoe

3 IIPOEKTUPOBAHUE

5 [TocTpoenue ceuenuii kyoa,

4 MPU3MBI, IPABUIILHOU
MUPAMHUJIBI C TTOMOIIBIO
OpPTOTOHAJILHOW MPOEKINH

5 [Toctpoenue ceuenuii kyoa,

5 MPU3MBI, TPABUIILHOU
MUPAMHUJIBI C TTOMOIIBIO
OPTOrOHAJILHON MPOEKINU

5 CuMMeTpust B IPOCTPAHCTBE




OTHOCHUTEJIBHO MJIOCKOCTH.
[TImockocTn cuMMmeTpuil B
MHOTOTpaHHHUKaX

[Ipu3nax
MEPIEHAUKYISIPHOCTH ITPSAMOM
Y IUIOCKOCTH KaK CJICJCTBUE
CUMMETpUU

IIpaBUIBHBIE MHOTOTPaHHUKH.
Pacuér paccrosiHuii OT TOUKH
710 TJIOCKOCTH

[IpaBuibHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOUKH
110 TNIOCKOCTH

CriocoObl OIyCTHTh
NEPIEHIUKYJISAPBL:
CUMMETpPHUS, CABUT TOYKHU I10
[apajuIeIbHON IPAMOU

CaBur no HenapauieIbHON
NPSAMOM, U3MEHEHHUE
pacCTOSHUHN

KonTponbhas padbora
"B3anmHOE pacmoyioxeHue
NPSAMBIX U TJIOCKOCTEN B
npocTpaHcTse"

[ToBTOpEHME: YyTOI MEKITY
MMpsAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHSA B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopemMa KOCUHYCOB




[ToBTOpEHME: Yroi MexIy
CKPEIIMBAIOIIUMUCS IPIMBIMU
B IIPOCTPAHCTBE

['eomeTpuueckue MeToab1
BBIYUCIICHHS YTJ1a MEXTY
MPSIMBIMU B MHOTOTPaHHHUKAX

JIByrpanssbiil yroa. CBoMCTBO
JIMHENHBIX YIJIOB IBYIPAHHOTO
yria

[TepnenqukynspHbIC
miockoctH. CBOMCTBA
B3aUMHO NEPIEHIUKYJISIPHBIX
IIOCKOCTEH

[Ipusnak
MEePHEHANKYISIPHOCTH
IJIOCKOCTEH; TEOpEMA O
IIPSAIMOM NIEPECEUCHHUS IBYX
IIJIOCKOCTEN
MEPIEHAUKYIISIPHBIX TPEThEU
IIJIOCKOCTH

IIpssMOyronbHBIN
napajuieNienunesn; Kyo;
U3MEPEHMs], CBOMCTBA
IIPSAIMOYTOJIBHOTO
napajuiesenumnena

Teopema o quaronanu
MPSIMOYTOJIBHOTO
napajiejaenuneaa u
CIIEJICTBHE U3 HEE




CrepeomeTrpuueckue u
NPUKIIAHbIC 3a0a4H,
CBSI3aHHBIE CO B3aMMHBIM
PacIoI0KEHHEM TPSIMBIX H
IUIOCKOCTH

[ToBTOpEHME:
CKPEILMBAIOIINECS IPSIMBIE,
IapajulesIbHbIE IJIOCKOCTHU B
CTaHJapTHBIX
MHOI'OI'PAaHHHUKAX

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPEIIMBAIOIIUXCS MPSMBIX,
paccTosiHUuE MEXTY
CKPEUIMBAIOIIUMHUCS TPSIMBIMU
B IIPOCTBIX CUTYaLIHSIX

PaccrostHue OT TOYKH 110
MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM J0 TUIOCKOCTH

Brruucnenue paccrossHun
MEXKIy CKPEIIUBAOIIUMUCS
IPSIMBIMU C TIOMOILBIO
NEPIEHIUKYIJIAPHOU
IJIOCKOCTH

TpéxrpanHslii yro,
HEPaBEHCTBA IS
TPEXIPaHHBIX yIIoB. Teopema
[Tudaropa, Teopembl
KOCHHYCOB Y CUHYCOB JUIS




TPEXTPAHHOTO yIJIa

3

DeMEeHTHI CPepUIecKoi
TE€OMETPHH: TEOJIC3UIECKUE
JIMHUU Ha 3eMITe

KoHnTtponbhast pabota "Yrib1 u
paccrosiHus"

O N |0

CucreMaTuzanys 3HAHUN
"MHOrorpaHHuK 1 €ro
3JIEMEHTEI"

IInpamupa. Buael nupamun.
[IpaBunpHas nupamuia

[Ipusma. [IpsimMas u HaKIIOHHAs
npusMel. [IpaBunibHas npuszma

D 0 |— 00| 0

[IpssMo#t napaynenenunen,
MPSAMOYTOJIbHBII
napajuiefnenumnes, Kyo

Brlnykiibie MHOTOTpaHHUKH.
Teopema Ditnepa

N o0 |W oo

BprllyKiible MHOTOTpaHHUKH.
Teopema Jiinepa.
IIpaBunbHBIE U
IIOJIYIIPaBUJIbHBIE
MHOT'OTPaHHUKH

KonrpomnsHas pabora
"MHororpaHHuku"

[TonsiTue BekTOpa Ha
IJIOCKOCTH U B IIPOCTPAHCTBE

R0 | O | 0

CymMma BEKTOpOB




Pa3nocth BCKTOPOB

[IpaBuio mapannenenunena

YMHOKEHHUE BEKTOPa Ha YUCIIO

— O | O OO 0|0 0|

Pa3znoxenue BekTopa no
6a3ucy TpEx BEKTOPOB, HE
JICXKaIIUX B OJHOM IIJIOCKOCTH

CKaJ’IHpHoe IIPpOU3BCIACHUC

Brruucnenue yrina mexuy
BEKTOPAaMH B IIPOCTPAHCTBE

[Ipocreiimue 3anauu ¢
BEKTOpaMHU

[Ipocreiimue 3ana4uu ¢
BEKTOpaMH

[Ipocreiimne 3amaun ¢
BEKTOpaMHU

[Ipocrenimume 3anauu ¢
BEKTOpaMHU

O060011eH e U
CHCTEMATH3aIHAs 3HAHWI

O06001IeHNE U
cUCTEMAaTHU3alUd 3HAHUU

SO = |0 V|l O Oy Ol O, ©O|W O O

HToroBast KOHTpOJIbHAS
pabota




HToroBast KOHTpONIbHAS 1
pabota
O060011IEeHNE U 1

CHCTeMaTHu3aIusl 3HaHUM

[\ RN el = R

OBILIEE KOJIMYECTBO YACOB 102
I10 ITPOIT'PAMME




11 KITACC

Ne  Tema ypoka KosnyecTBO 4acoB Hara JJIeKTPOHHBbIE
usydyeH  umdposBbie
us oOpa3oBaTeJibH

ble pecypchl




n/

Bce
ro

Kounrtpous
HbIE
padoThbI

IIpakTHyec
KHe padoThbl

[ToBTOpEHME TEMBI
"KoopauHaTel BEKTOpa Ha
IJIOCKOCTH U B
pocTpaHcTae”

[ToBTOpEHME TEMBI
"CkaJsipHOE MPOU3BEICHUE
BEKTOPORB"

[ToBTOpEHME TEMBI
"Bolunicnienue yria Mexmy

BEKTOPaMH B MPOCTPAHCTBE"

IToBTOpEHUE TEMBI
"YpaBHEHME IPAMOI,
MIPOXOASIIIEH uepes 1Be
TOYKH"

ypaBHCHI/Ie IIJIOCKOCTH,
HOpMaJib, YPABHCHUC
IIJIOCKOCTH B OTPE3KaAX

YpaBHEHHUE IJIOCKOCTH,
HOpMaJb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax

BekropHoe nmpousseneHue

JInHeliHbIE HEPABEHCTBA,
JIMHENHOE
IIPOrpaMMHUpPOBaHUE




JInHeliHbIE HEPABEHCTBA,
JUHEIHOE
IIPOrPaMMUPOBAHHE

10

AHaIUTHYECKUE METOIBI
pacdéra yria Mexay
MPSIMBIMU B
MHOTOTPaHHHUKAX

11

AHaIUTHYECKUE METOIBI
pacdéra yria Mexay
INIOCKOCTSIMHU B
MHOTOTPaHHUKAX

12

dopmyia pacCTOSHUSA OT
TOYKH JI0 TNIOCKOCTHU B
KOOpJMHATax

13

Haxoxnenue paCCTOHHI/Iﬁ oT
TOYKHU 00 IIJIOCKOCTHU B KY6C

14

Haxoxnenue pacctostHuii OT
TOYKH JI0 TJIOCKOCTHU B
MPaBWJIbHOM MHUpaMuze

15

KonrponsHas padora
" AHaTUTUYECKAS
reomeTrpus”

16

CeueHns MHOT'OT'paHHUKOB:
CTaHAApTHLBIC
MHOT'OIrpaHHUKH

17

CeueHrss MHOTOTPaHHUKOB:
METOJI CJIENIOB

18

CeueHust MHOIOI'PaHHUKOB:




CTaHJApTHBIE TUIOCKOCTH,
nepecevYeHus MPSIMbIX U
IJIOCKOCTEHN

19

[TapamienbHbIe IPSIMBIE U
IUIOCKOCTH: MapaJuleIbHbIE
CECUCHUA

20

[TapannenbHble psiMble U
IIJIOCKOCTH: PACUET
OTHOILIEHU I

21

HapanneanLIe IMpAMBIC U
IIOCKOCTH: YTJIbI MCIKIAY
CKpCHIUBAOIHUMHUCHA
MpsAMbIMHA

22

IlepnenukynsipHbIe
IIPSIMBIE U TUIOCKOCTH:
CTaHJApPTHBIE TIapbl
MEPIEHIUKYIISAPHBIX
IIJIOCKOCTEMN U NMPAMBIX,
CUMMETPUHU
MHOT'OTPAaHHUKOB

23

IlepnenukynsipHbIe
IIPSIMBIE U TNIOCKOCTH:
TEeopeMa O Tpex
NEePIEeHIUKYIIpax

24

[lepnennukymnsipHbIe
MPSIMBIE U TNIOCKOCTHU:
BBIYHCIICHUS JITHH B
MHOT'OTpaHHUKAX

25

[ToBTOpEHME: TUTIOIIAAH




MHOTOYTOJIbHUKOB,
(hopMyITBI 17151 TUTOMIACH,
COOOpaKEeHHSI TIOTOOMS

26

IToBTOpenue: mwionmanu
MHOT'OYT'OJIbHUKOB,
(hopMyITBI 17151 TUTOMIAEH,
COOOpaKEeHHSI TIOTOOMST

27

[ToBTOpEHME: momanu
MHOT'OYTOJIbHUKOB,
(hOpMYJIBI IS TUTOTHATICH,
COOOpaKEeHHSI TIOTOOMSI

28

[Imomanu ceuennii
MHOTOTPaHHHUKOB: IIOIAIN
ITOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, COOOpakeHus
mogo0ust

29

[TImomanu ceuennii
MHOTOTPaHHHUKOB: IIOIAIN
ITOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, cOOOpakeHus
mogo0oust

30

Konrponsnas pabora
"[ToBTOpeHwue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

0O0BéM Tenta. O0bEM
PSIMOYTOJIBHOTO
napasuiesieumne1a

32

3amaun 00 yaBOeHUU Ky0Oa, O




KBaJpaType Kyoa; o
TPHUCEKIIUH yTJia

33

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MIPAMOYT'OJIBHOTO
napajuiesienumne/a

34

[Mpuknagueie 3aga4n,
CBSI3aHHBIC C BEIYMCIICHUEM
00bEMa IPSMOYTOJIBHOTO
napasuiesiernure1a

35

O0BEM npsIMOit TPU3MBI

36

CrepeomeTpruecKue 3a1a4u,
CBSI3aHHBIE C BEIYUCIICHUEM
00BEMOB MPSAMOUN TIPU3MBI

37

[Ipuknagneie 3a1auu,
CBSI3aHHBIE C 00BEMOM
MIPSAMOM IPU3MBI

38

Brruncnenue o0bEMOB Te ¢
IIOMOLIBIO ONPENEIIEHHOTO
unrerpana. OobEm
HAaKJIOHHOM MPU3MBI

39

Brruncienne 00EMOB TeI €
IIOMOLIBIO ONPENEIIEHHOTO
uHTerpana. OobsEM
MUPaMU/IbI

40

dopmyna 00bEMa
nupamMuibl. OTHOIIEHUE
00BEMOB MUPAMUJI C OOIIHM




yII0M

41

®opmyna 00bEMa
nupaMuibl. OTHOLLIEHUE
00BEMOB MUPAMUJI C OOIITHM
YTIIOM

42

CrepeoMeTpuuecKkue 3aaun,
CBsI3aHHBIE C 00BEMaMU
HAKJIOHHOM IPU3MBI

43

CrepeoMeTpuyecKue 3aauu,
CBSI3aHHBIE ¢ 00BEMaMU
MUPAMHU/IBI

44

[IpukiagHele 3aga4m 1Mo
teme "OO0BEMEBI TeN",
CBSI3aHHBIE C 00BEMOM
HaKJIOHHOUW PU3MBI

45

[IpukiagHeie 3aga4m Mo
teme "OO0BEMEI Ten",
CBSI3aHHBIE C 00BEMOM
MTAPaMU/IBI

46

[Tpumenenne 00BHEMOB.
Brruncienue paccTosHus 10
IUIOCKOCTH

47

KonrponbsHas padora
"O06bEM MHOTOTpaHHUKA"

48

Humaapuyeckas
MMOBEPXHOCTh, 00pa3yroIIne
UUAJTMHIPUYECKOU
MOBEPXHOCTHU




49

Hunuaap. [psamon
KpYroBOM LUJIUHJIP.
[1nomane moBepxHOCTH
UMJIUHAPA

50

Konnueckas noBepXHOCTS,
o0Opa3zyromue KOHMIeCKOu
nosepxHoctu. Konyc

51

Ceuenue koHyca
IIJIOCKOCTBIO, apaJUIEIbHON
IJIOCKOCTH OCHOBAHMSI

52

Y ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCEUYEHHBIX KOHYCOB

53

ITmomane OOKOBOMI
MMOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYCa

54

[Tnomane 60xoBOI
MMOBEPXHOCTHU U MOJTHON
MTOBEPXHOCTU KOHYcCa

55

CrepeomeTpuueckue 3a1auu
Ha J0Ka3aTeIbCTBO U
BBIYMCIICHUC, HOCTpOGHI/ICM
CEUYEHU MWIMHApPA, KOHyCa

56

CrepeomeTpuueckue 3a1auu
HAa J10Ka3aTeJIbCTBO U
BBIYUCIICHUC, ITIOCTPOCHUCM
CEYECHUH IIWINH/IpA, KOHyCca

57

[Tpuknanueie 3ana4m,




CBA3aHHBIC C MUJIMHAPOM

58

[Tpuknanueie 3anaym,
CBSI3aHHBIE C LIMJIMHPOM

59

Cdepa u map

60

[Tepeceuenue cdepst u mapa
¢ wiockocTero. Kacanune
1iapa u cepsbl MI0CKOCTHIO.
Bun u uzo0Opaxkenue mapa

61

[Tepeceuenue chepsl u mapa
¢ wiockocTho. Kacanue
mapa u cepbl IIOCKOCTHIO.
Bun u uzo0Opaxkenue mapa

62

VYpaBHeHue chepsl.
[Tnomane chepst u e€
yacTen

63

CummMmertpust cepsl U mapa

64

CrepeomeTpuueckue 3a1auu
Ha JIOKa3aTeIbCTBO H
BBIYMCIICHUE, CBJA3aHHBIC CO
cdhepoii u mapom,
MOCTPOCHHEM UX CCUCHHM
TUIOCKOCTBIO

65

CrepeomeTpuuecKkue 3a1auu
Ha JI0Ka3aTeIbCTBO
BBIUUCIICHHE, CBS3aHHBIE CO
chepoii u mapom,
MOCTPOCHUEM UX CEUCHHIA
IJIOCKOCTBIO




66

[Ipuknagneie 3amayu,
CBsI3aHHBIE CO chepoit u
mapom

67

IToBTOpEHME: OKPYKHOCTH
Ha IJIOCKOCTH, BBIYUCIICHUS
B OKpPY>KHOCTH, CTaHJapTHbBIE
nmoxoous

68

Paszanunsie kOMOMHALIMY TEN
BpALLICHUS U
MHOTOTPAHHUKOB

69

3amauu o Teme "Tena u
MOBEPXHOCTHU BpauieHus"

70

3anauu o teme "Tena u
MOBEPXHOCTH BpamieHus"

71

Konrponsnas pabdora "Tena
1 TIOBEPXHOCTH BpaLCHU"

72

O06wém nnnunapa. Teopema
00 00béMe mpsMoro
LWIMHIpa

73

Brraucienrne 00bEMOB TEI C
MTOMOII[BIO ONPEACTEHHOTO
unTerpana. O6béM KoHyca

74

[Tnomaau 60koBOM 1
ITOJIHOW MTOBEPXHOCTH
KOHycCa

75

CrepeomeTpuuecKkue 3a1a4u,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB LIMJIMH Ipa, KOHYCa




76

[IpukiagHeie 3aqa4m Mo
TeMme "OOBEMBL U IUIONIAAN
MOBEpXHOCTEN Ten"

77

O0BEM mapa 1 I1apoBOTrO
cektopa. Teopema 06
o0bvéme mapa. [Lnomanp
ctheprl. CTepeoMeTpudecKre
3a]1auu, CBSI3aHHBIC C
BBIUUCIICHHEM 00BEMOB
1Iapa, mapoBOro CerMeHTa u
IIapOBOT'0 CEKTOpa

78

[IpuknagHeie 3a1a4u MO
teme "OO0BEMEBI TEN",
CBsI3aHHBIC C 00BEMOM IIapa
1 TUIOIIABI0 C(hephl.
CooTHOILLIEHUS MEXKTY
IJIOMIAASIMU TOBEPXHOCTEN
A 00bEMaMU MOJOOHBIX TENI

79

ITomoOuEbIE TENa B
npocTtpancTse. Mi3MeHeHue
00bEMa Ipu MOA0OHH.
CrepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIC C BEIYHCIICHUEM
00BEMOB TEJ M TUIOMIAICH
MOBEPXHOCTEN

80

KonrponsHas pabora
"[nomanu MOBEpXHOCTH U
00BEMBI KPYTIIBIX T

81

Z[BI/I)KCHI/I}I IpOCTPAHCTBA.




Otobpaxenus. JIBuxeHus u
paBeHcTBO (puryp. O0mIHe
CBOICTBA OBUKEHUI

82

Bunnl nBukeHuit:
NapajuIeIbHbIN IEPEHOC,
LIEHTPAJIbHAs! CHMMETPUS,
3epKajbHasi CHMMETPHS,
MOBOPOT BOKPYT IPSIMOM

83

[TpeobpazoBanus mogo0Us.
[Tpsimast u cepa Diinepa

84

FCOMeTpI/I‘leCKI/Ie 3aJa4u Ha
MMPUMCHCHUC NBUKCHUSA

85

Kontposbnas padota
"BekTopbl B MpOCTPaHCTBE

n

86

O6o0m1aromiee MOBTOPEHNE
11 noHsiTUIA 1 METOZIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aIUs
3HaHuii: "[lapannensHOCTh
MPSIMBIX U IJIOCKOCTEH B
pocTpaHcTae”

87

O6o0061matroiiee TOBTOPEHNE
11 moHATHUH K METOIOB
Kypca reometrpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs
3HaHui: "BekTopsl B
npocTpaHcrae”

88

O6o0maroiee MOBTOPEHHE
11 moHATHUH K METOOB




Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3AIU
3HaHuii: "BekTophl B
npoctpaHcrTae"

89

O6o061matoiiiee NOBTOPEHNE
11 noHsTHI U METOZIOB
Kypca reometrpun 1011
KJIACCOB, CUCTEMATH3AIUs
3HaHuii: "OobeM
MHOIOrpaHHHKaA"

90

O6o061maroniee TOBTOPEHNE
11 moHATHUH K METOIOB
Kypca reometrpun 1011
KJIACCOB, CUCTEMATH3AIUs
3HaHuii: "OobeM
MHOIOTpaHHHKA"

91

O6o0mraroiee MOBTOPEHHE
11 moHATHH K METOOB
Kypca reometrpun 1011
KJIaCCOB, CUCTEMAaTU3aIus
sganui: "Ilnomanu
MTOBEPXHOCTH U 00BEMBI
KpYyTibIX Ten"

92

O6o061matoniee TOBTOPEHUE
11 MOHATHH U METOJIOB
Kypca reometpuun 1011
KJIaCCOB, CUCTEMAaTH3aIHs
spanuii: "[Inomann
MMOBEPXHOCTU U 0OBEMBI




KpyTribIX Ten"

93

HToroBast KOHTpOJIbHAS
pabora

94

HroroBast KOHTpoOJIbHAS
pabora

95

[ToBTOpenue, 06o0IIEHNE U
cucTeMaTu3auus 3HaHUI

96

Ucropus pa3Butus
CTEPEOMETPHUU KAK HAYKU U
€€ poJib B Pa3BUTHH
COBPCMCHHBIX WHXCHCPHBIX
1 KOMIIBIOTCPHBIX
TEXHOJIOTHI

97

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOT Ui

98

Hcropus passurus
CTEPEOMETPUH KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus passurns
CTEPEOMETPUH KAK HAYKU U
€€ poJb B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX




%1 KOMHI)IOTepHI:IX
TEXHOJIOTUH

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus passurus
CTEPEOMETPUH KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HUH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hcropus passurns
CTEPEOMETPUHU KaK HAYKHU U
€€ poJb B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAMOCBOEHUS
OCHOBHOM OBPA30BATEJBHOM IIPOTPAMMUBI

10 KUIIACC
Kon IIpoBepsieMble mMpeAMeTHbIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOI
npoBep  00pa3oBaTeILHON MPOrPaAMMBI CpeIHEro 001ero o0pa3oBanmsi
S1eMOro
pe3yJb
Tara
7 I'eomerpus

7.1 OnepupoBaTh MOHATUSIMU: TOUYKA, MPsAMast, IIIOCKOCTh

7.2 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEICTBHUS M3 HHUX IPU PELICHUU
r€OMETPUYECKUX 3aJ1a4

7.3 OnepupoBaTh NOHATUSAMU: MAPALIEIBHOCTh U NMEPHEHAUKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEMN

7.4 KnaccupunupoBarh B3aMMHOE pacloJIOKEHHE TMPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5 OnepupoBaTh MOHATUSMHU: ABYTPAHHBIN yTOJ, TPaHU JBYTPAHHOTO yTiia, pedpo
JIBYTPAaHHOTO yTIJla, JIMHEWHBIA Yroa [BYI'PaHHOIO yria, TIpadyCHas Mepa
JIBYTPaHHOI'O yTIiia

7.6 OnepupoBarh MOHATHSIMH: MHOTOTPAHHHWK, BBINYKJIBIA W HEBBITYKIIBII
MHOTOTPaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK

7.7 PacriosHaBaTh OCHOBHBIE BHIbl MHOIOTPaHHMKOB (IIMpaMMza, NpPU3MA,
IIPSIMOYTOJIbHBIN Napajuieienumnen, Kyo)

7.8 KnaccudunmpoBaTs MHOTOTpaHHUKH, BBIOMpAas OCHOBAHUSA Ui KiIacCU(UKALIUU
(BBIMTYKJIbIE W HEBBIMYKJIble MHOTOTPAaHHUKH, MpPaBUIbHBIE MHOTOTPAaHHUKH,
MpsIMbIe U HAKJIOHHBIC TTPU3MBI, TapaJUICTICITUIIC/IbI )

7.9 OnepupoBaTh MOHATHIMU: CEKYIIas INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB

7.10 OOBSACHATh NPUHIMIIBI MOCTPOCHHUS CEUCHHH MHOTOTPAaHHUKOB, HCHOJb3YS
METO/ CJIEJIOB

7.11 CrpouTh ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEIOB, BBIINOJHATH (BHIHOCHBIEC)
IUIOCKHUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY,
CHU3Y

7.12 Pemate 3amaun Ha HaxXOXKIIEHHWE TEOMETPUYECKUX BEIWYUH IO 00pas3lamM Wiu
aNropuT™MaM, IMPUMEHSSI W3BECTHBIE AHAJIUTHUYECKUE METOJbl MPHU PEIICHUH
CTaHAAPTHBIX MATEMAaTUYECKUX 3a]a4 HAa BBIYMCICHUE PACCTOSHUN MEXKY IBYMS
TOYKaMH, OT TOYKHM JO MNPAMOW, OT TOYKUAO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMHUCS TPSIMbIMU

7.13 Pemate 3amaun Ha HaXOXKIIEHHWE TEOMETPUYECKUX BEIWYWH IO 0Opas3lam Wiu




QIropuT™MaM, TMPUMEHSSI HW3BECTHBIC AHATUTHYECKHUE METOIBI TPHU PEIICHUH
CTaHAAPTHBIX MAaTeMaTMYECKUX 337a4 Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEXIAY IMPSMOM U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, JIByTPaHHBIX yIJIOB
7.14 Boruucisate 00bEMBI M IUIONIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
ndpamMuga) ¢ TpUMEHEHHEM (OpMyJ, BBIYHCIATh COOTHOUICHUS MEXKIY
IUIOUIA/IIMU MTOBEPXHOCTEN, 00bEMaMH MMOJOOHBIX MHOTOI'PaHHUKOB
7.15 OnepupoBaTh NOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, IIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI
7.16 W3Bnekatb, mpeoOpa3oBeIBaTh M WHTEPIPETHPOBATH  MHGOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTexkax u
pUCYHKAX
7.17 [IpumensaTy reomerpudeckue (akThl JUIsl PEIICHUsS CTEPEOMETPUUECKHUX 3ajad,
MPEANOJAraloMX HECKOJbKO IIaroB pEUICHUs, €CIM YCIOBUS NPUMEHEHUS
3aJlaHbl B ABHOU (hopme
7.18 [IpumeHnsATh  NpOCTEHIIME  MPOTPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAITMOHHBIC CUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKUX 3a1a4
7.19 [IpuBOAUTH IPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U KU3HU,
pacrno3HaBaTh NPOSIBJIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
7.20 [IpuMeHsATh MOJMyYEHHBIE 3HAHUS HA TMPAKTUKE: aHAJIW3UPOBATh peajbHbIC
CUTyallUM YU NPUMEHSATHh W3YYEHHBIE MOHATHUSA B IPOLIECCE IMOMCKA PEIICHHS
MaTeMaTH4eCKu CHOPMYITHMPOBAHHOW MPOOJIIEMBbI, MOAETUPOBATH pPeabHbIC
CUTyallUM Ha A3bIKE TEOMETPUM, MCCIEIOBAaTh IOCTPOCHHBIE MOJEIN C
UCIIONIb30BAaHUEM TEOMETPUYECKUX TMOHITHA W TEeopeM, ammapara aireOpsl,
pemaTrh MpaKTUYECKHE 3a/layd, CBSI3aHHBIE C HAXO0XIACHUEM TIE€OMETPUUYECKHUX
BEJINYUH
11 KJIACC
Kopn IIpoBepsieMble mMpeAMeTHBIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
npose o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHEro o01ero 00pa3oBaHus
psiemo
ro
pe3yJib
Tara
6 I'eomerpus
6.1 OnepupoBaTh NOHATHSAMM: LMIUHApPUYECKas I[OBEPXHOCTb, 0Opa3yrolLue
UAJTUHAPUYECKOW  TOBEPXHOCTH,  IIWJIMHIAP, KOHHYECKAass  IOBEPXHOCTD,
oOpa3syromne KOHMUECKOM MOBEPXHOCTH, KOHYC, ChepruiecKas MOBEPXHOCTh
6.2 Pacnio3naBath Tesa BpaieHus (IMIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI IOJYYESHHS TEJI BpaIIeHUS




6.4

KnaccudumupoBars B3auMHOE pacmoyiokeHue chephl U MIOCKOCTH

6.5 OnepupoBarh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CerMeHTa, IIapoBOM CIIOM, OCHOBaHUE LIAPOBOIrO CJIOSA, BHICOTA IIAPOBOTO CJIOS,
IaPOBOU CEKTOP

6.6 Boruncnsate 00bEMBI U TUIOIIAIU TOBEPXHOCTEH Tell BpaIllEHHS, TEOMETPUUECKUX
TeJ ¢ MpUMEeHEeHneM (HopMy

6.7 OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BIIMCAHHBIA B chepy W ONMHCAHHBINA
okoJ10 cdepsl, chepa, BIMCaHHAS] B MHOTOTPAHHUK WJIA TEJIO0 BPAICHUS

6.8 BbIUMCIATE COOTHOIIEHHUS MEXAy IUIOMaIsIMU TOBEPXHOCTEH M 00BEMaMu
MOI0OHBIX TEN

6.9 N3o00paxaTts wuszydyaemble (GUTYPHl OT PYKH U C TMPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10 BbINonHATE (BBIHOCHBIE) TUIOCKHE YEPTEXHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BUI CBepxy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHS

6.11 W3Bnekatb, UWHTEpNpPETHPOBATH M  MpeoOpa3oBbIBaTh  HMHMOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUIECKUX (UTYpaxX, MPEJACTABICHHYIO HA YepTek,axX U
pUCYHKaxX

6.12 [TpumensTh TeomeTpudeckue (HakThl Ui PEUICHHs] CTEPEOMETPUYECKUX 3ajad,
MPEANOIaralolMX HECKOJIBKO I1aroB pEIICHUs, €CIU YCIOBUS TNPUMEHEHUS
3aJlaHbl B IBHOU (hopMe

6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BoinonHsaTe ASMCTBUS CI0KEHUSI BEKTOPOB, BHIYUTAHUSI BEKTOPOB U YMHOXKEHHUS
BEKTOpA Ha YHCII0, O0BSACHATh, KAKUMH CBOHCTBAMH OHU 00JI1aIal0T

6.15 [TpuMmeHsITh paBUIIO Napasuiesenuea Ipy CI0KEHUH BEKTOPOB

6.16 OnepupoBaTh MOHATUSAMU: JI€KAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOD,
MOMYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YOI MEXKIY
BEKTOpaMH,  CKaJSIpHOE  IPOU3BEJIEHHWE  BEKTOPOB,  KOJUIMHEApHbIE U
KOMILUTaHAPHBIE BEKTOPBI

6.17 Haxonuth cymmy BEKTOPOB M NPOU3BEIACHUE BEKTOpAa HA YHUCIO, YrOJl MEXIY
BEKTOpAaMM, CKaJsIpHOE TPOU3BEIACHUE, pPACKIaIbIBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPaM

6.18 3ajaBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIAUHAT

6.19 Pemate mpocreiimne reomMeTpuYecKue 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METO/1a

6.20 Pemats 3amaun Ha TOKA3aTEILCTBO MAaTEMATHUYECKUX OTHOIIEHUH U HAXO0XKIECHUE
F€OMETPUYECKUX BEJIUYHH 10 00pa3liaM WU aJIfCOPUTMAaM, IPUMEHSIS U3BECTHBIC
METO/BI TIPH PEIICHUN CTAaHJAPTHBIX MATEMATUUCCKUX 3a]1a4

6.21 [IpuMenaTrs  mpocTeilline  NporpaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEUICHUU CTEPEOMETPUUECKUX 3a]1a4

6.22 [IpuBoaNTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U KU3HH,

paciio3HaBaThb MPOABICHUEC 3dKOHOB I'COMCTPUH B UICKYCCTBC




6.23

[IpuMeHATh mTONyYECHHBIE 3HAHUS Ha TMPAKTHKE: aHaJIW3UPOBATh peajbHBIC
CUTyallud M TPUMEHSATh HM3yYEHHBbIE MOHATHS B MPOIECCE IMOMCKA PELICHHS
MaTeMaTHuecku CcGOpPMYyJIMPOBAHHON MpOOJeMbl, MOJAEIUPOBATh pealbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, HCCIEAOBaTh TMOCTPOSHHBIE MOJEIU C
UCIONIb30BAaHUEM T'€OMETPHUECKUX TOHITH M TeopeM, ammapara anreopsl,
peuiaTh MPAaKTUYECKUE 3aJlayd, CBSI3AHHBIE C HAXOXKICHUEM TI'€OMETPUUYECKUX
BEJIMYMH




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KIIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

N[ | = e =

[a—

OCHOBHBIE TIOHATHS CTCPCOMCTPHUU. Tqua, npsamasi, IUIOCKOCTb, IIPOCTPAHCTBO.
[TonsiTue 00 aKCHOMAaTHYECKOM NOCTPOCHUU CTCPCOMETPUN: aKCUOMBI CTCPCOMETPUU U
CIICACTBHUA U3 HUX

B3anMHOe pacnosnokeHue NpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, TAPATUICITbHbBIC
U ckpemmBaromuecs npsMble. [lapamienbHOCTP TOpSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE: TMApaJUIeNbHbIE TPSMbIE B MPOCTPAHCTBE, MAPAIETBHOCTh TPEX
NOpsMBIX, MapauIeNIbHOCTh MPSAMONM U IUIOCKOCTH. YTJBIC COHAINpPaBIE€HHBIMU
CTOpPOHaMH, YroJl MEXIy IHpsIMBIMU B IPOCTpaHCTBE. llapainenbHOCTh IIIOCKOCTEN:
MapajulesibHblE IUIOCKOCTH, CBOMCTBA TMapajuleNbHbIX IIockocTe. [Ipocreiimme
NPOCTPAaHCTBEHHBIE (UTYpPHl Ha IUIOCKOCTH: TETpadap, KyO, Napaiienenure],
MOCTPOEHUE CEUCHUI

[leprieHAUKYIAPHOCTL MHPSAMONM M IUIOCKOCTH: IEPHEHIUKYISPHBIE IIPsIMBIE B
IIPOCTPAHCTBE, IPSMBIC MAPAJUICIIbHBIE U IEPIECHAUKYIIAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPHEHANKYJSIPHOCTH IPSIMOM M INIOCKOCTH, TEOpEMa O NPSAMOM NEPIEHAMKYJIIPHON
IJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJI MEXy IMPSMOM U IJIOCKOCTBIO, JIBYI'PAHHBIN
yroJ, JIMHEWHBIN yroJl IBYIPaHHOrO yria. Ilepnenaukysp 1 HaKJIIOHHBIE: pacCTOSHUE
OT TOYKH JI0 TIOCKOCTH, PACCTOSIHUE OT MPSAMOH A0 MIOCKOCTH, MPOEKLUs PUTyphl Ha
IUIOCKOCTb. [lepnenauKyIIpHOCTh IIOCKOCTEN: NPU3HAK NEPIEHIUKYJISPHOCTH JIBYX
mockocren. Teopema o TpEX nepneHIuKyIsIpax

IlonsiTHE MHOTIOrpaHHMKA, OCHOBHBIE JJEMEHTbl MHOIOIPDAaHHHKA, BBIMYKJIBIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yronpHas
IpU3Ma, I'paHM M OCHOBAHUS IPHU3MBI, IpsAMas M HAKJIOHHAas NpPU3MbI, OOKOBas H
II0JIHAsl TIOBEPXHOCTh Npu3Mbl. [lapamenenunen, nNpsMOYTOJbHBIN NapajliesIenunes 1
ero csoiicrBa. Ilupamupa: n-yroibHas nupamuza, TpaHU U OCHOBAHHME IHUPAMUIBL,
OOKOBasi M TOJIHAS MOBEPXHOCTh MUPAMUbI, NMpaBUIbHAs M ycCeu€HHas NUpaMuja.
OnemMeHTsl Hpu3Mbl M nupamuabl. llpaBUibHBIE MHOTOIpDAaHHUKU:  IOHSITHE
IIPaBUJIBHOTO MHOIOTPaHHWKA, INpPaBWIbHAs TIpU3Ma U IpPaBWIbHAS INHPaAMHUJA,
IpaBWIbHAs TPEyrojbHas MUpaMuaa U MpaBUWIbHBIN TeTpalap, kyO. Ilpencrasnenue o
MPABWJIBHBIX MHOTOTPAaHHUKAX: OKTAa3p, 10JEKadAp U ukocasapyrue CeueHus: Npu3Msl
U IUpaMUbl

CumMeTpHst B IIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOM, MIOCKOCTH.
OneMeHTsl  CUMMETpUM B NHUpaMHJaX, [apajliesienunenax,  MpaBUIbHBIX
MHOTOI'PAaHHHMKAX




7 | DBeruncneHue SJIEMEHTOB MHOTOTPAaHHUKOB: pé&Opa, amaroHanw, yriel. [lmomans
OOKOBOW TTOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSAMOM MPU3MBI, TUIOMIAIh OCHOBAHUH,
6 | Teopema 0 GOKOBOM MOBEPXHOCTH MPAMOM Ipu3Mebl. [1n01maas 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTU TMPABUIBLHOW MUPAMUIBI, TE€OpeMa O IUIOMAAN YCEUEHHOW MUPaMHIIBI.
[TonsiTre 06 06bpéMe. OOBEM TUpPaMUIIBI, TPU3MBI
7 | TlomoOnbie Tema B mpocTpaHcTBe. COOTHOIICHHUS] MEXIY IUIOMAIIMU TMOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN
7
11 KJIACC
Ko IIpoBepsieMblii 3J1EMEHT COACPKAHUS
A
6 I'eomerpus
6.1 | LunuHIpuyYeckas MOBEPXHOCTh, 0OpA3YIONINE MIJIUHAPUICCKON MOBEPXHOCTH, OCh
HWIMHAPUYECKOW MoBepxHOCTU. Lumuuap: ocHOBaHuMsi M OOKOBask MOBEPXHOCTD,
o0pa3syromas ¥ 0Ch, TUIOIAAs OOKOBOW U MOJTHOW MTOBEPXHOCTH
6.2 | Konuueckas moBepXHOCTb, 00PA3yOIINEe KOHHUECKON MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME W BepIlMHA, oOpasyromias U OCh,
iomaas OOKOBOM M TMOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHyC: oOpasylolue Hu
BBICOTA, OCHOBAHMSI H OOKOBAsI IOBEPXHOCTH
6.3 | Cdepa u map: HeHTp, paauyc, JTUamMeTp, IUIOMIalb MOBEepXHOCTH cephl. BzanmHoe
pacnonoxeHue cdepsl U TUIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, miomanb
cdepsl
6.4 | HzobpaxeHue Ten BpalleHHs Ha IUIOCKOCTH. Pa3BEpTka numuHapa u KoHyca
6.5 | KomOuHamuu e BpalieHus ¥ MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN OKOJIO
cdepsl, cepa, BIUCaHHAS B MHOTOT'PAHHUK, WIH TEJIO BpaIlleHUs
6.6 | Ilonsatue 06 oO6béme. OcHOBHbIE CBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MapaieNienumnesa u cneacTsus u3 He€. O0bEM MUIMHApA, KOHYCA.
O06bEéM mapa u mionaas chepsl
6.7 | llomoOHbIe Tema B mpocTpaHcTBe. COOTHOMIEHUS MEXKITY TUIOIAISIMU TTOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TENI
6.8 | Ceuenuss mwinHApa (MapauleIbHO M TMEPIEHIUKYJISIPHO OCH), CEYEHHUS KOHYca
(mapasnienbHOe OCHOBAHUIO U MIPOXO/ISINEE Yepe3 BEPIINHY ), CEUCHUS I1apa
6.9 | BekTop Ha IJIOCKOCTM M B mpocTpaHcTBe. CJI0KEHHE M BBIUUTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BeKTopa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuio mapamnenenunena. Pemenne 3a1ay, CBsI3aHHBIX C PUMEHEHHEM
IIpaBUJI IEUCTBUM C BEKTOPaMHU
6.1 | IlIpsamoyronbHas cucTeMa KOOpPAMHAT B THpocTpaHcTBe. KoopauHaTel BeKTOpa.
0 [Ipocreiimine 3agaun B KoOpAMHATaxX. YTroil MexAy BekTopamu. CkansipHOe




MPOU3BEJICHNE BEKTOPOB. BEHIUHCIICEHHE YTIJIIOB MEXAY MNPSAMBIMA M TIJIOCKOCTSIMHU.
KoopanHaTHO-BEeKTOPHBIM METO/I IPU PEIICHUU T€OMETPUYECKUX 3a/1a4




IHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHHUA K
PE3YJIbTATAMOCBOEHUS OCHOBHOI OBPA3OBATEJILHOI
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
nposepsie
MOro
TpeOOBaH
usl

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero 00pazoBaHus

Bnagenune metonamu J10Ka3aTenbCTB, aIrOPUTMAMU pEIICHUs 3ajad; yYMEHUE
¢dbopMynaMpoBaTh U ONEPUPOBATH MOHATHAMM: ONpEAETeHHE, aKchuoMma,
TeopeMa, CIEJICTBUE, CBOWCTBO, NPU3HAK, JI0KA3aTEIbCTBO, PaBHOCHUJIbHBIC
(GopMyIMpPOBKHM; MNPUMEHATh UX; yMeHHEe (OpMyIuUpoBaTh OOpaTHOE H
IIPOTUBOINOJIOKHOE YTBEPKACHUE, MPUBOAUTH MPUMEPbl U KOHTPIPHUMEPHI,
HCIIOJIb30BaTh METOJ MaTEMaTHYECKON MHAYKIMH; IPOBOAUTD J10Ka3aTEIbHbIC
paccyXaeHus INpU pPEUIeHUH 3a/ady, OLEHUBATh JIOTMYECKYIO MPaBUIBLHOCTH
paccyXacHHMI; yMEHHE OIepupoOBaTH MOHSTHAMM: MHOKECTBO,
MIOJIMHOXKECTBO, OIEpaly HaJ MHOXECTBAMM; YMEHHE HCII0JIb30BATh
TEOPETUKO-MHOKECTBEHHBIN anmapaT Ul ONUCaHUsS pealbHBIX MPOLIECCOB U
SIBJIGHUM U NP PELIEHUH 3a]a4, B TOM YHUCII€ U3 APYTUX YUEOHBIX MPEIMETOB;
YMEHHUE ONEepUpOBaTh MOHATUAMM: Tpad, CBA3HBIN Tpad, nepeBo, LUK, Tpad
Ha TUIOCKOCTH; YMEHHE 3a/1aBaTh W OINHKCBHIBaTh Tpadbl pa3IMIHBIMHU

CHOCO68.MI/I; HUCIIOJIB30BaTh Fpa(bbl IIpHu pCIICHUHA 3a1a4

YMeHue onepupoBaTh NOHATUAMU: HaTypajJbHOE YUCIIO, 1IEJI0€ YUCIIO, CTETIEHb
C LeNpIlM I[IOKa3aTeleM, KOPEHb HaTypalbHOM CTENEHH, CTENEHb C
paloHaIbHBIM TOKa3aTeleM, CTENeHb C JCWCTBUTENbHBIM IOKa3aTeseM,
norapudM 4YuCIla, CHHYC, KOCHHYC U TaHT€HC MPOHM3BOJIBHOTO YHCIIA, OCTATOK
0 MOAYJIIO, palMOHAJIbHOE YHCIIO, UPPALUOHATIBLHOE YHCIO, MHOKECTBa
HaTypalbHbIX, LENbIX, palMOHAIbHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHHE
UCIONIb30BaTh NPU3HAKU JEIUMOCTH, HAMMEHBIIUN OOIIMNA JeNuTeNnb U
HauMeHblllee oOllee KpaTHOE, alropuTM EBKiIMAa OpHU pelIeHuu 3aaad;
3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIIMOHHBIMH CHUCTEMaMH CUHUCIICHUS; YMEHHE
BBITIOJIHATh BBIYMCIIEHUE 3HAYEHUH U MpeoOpa3oBaHUS BBIPAKEHUH CO
CTemeHsMH U Jorapudmamu, mnpeoOpa3oBaHus APOOHO-pALlMOHATBHBIX

Bblpa)KeHI/If/'I; YMCHHUEC  ONCPUPOBATL I[MOHATHAMMU: noCiaca0BaTCIbHOCTD,




apudmernyeckass mporpeccusi, reoMeTpudeckass mporpeccusi, OeCKOHEHYHO
yObIBaro1ast reoMeTpuyecKas nporpeccus; yMEHHue 3aJaBaTh
MOCJIEZIOBATEIBHOCTH, B TOM YHCJIE C MOMOUIbIO PEKYPPEHTHBIX (OpMYJI;
YMEHUE ONepupoBaTh IMOHATUSAMHU: KOMIUIEKCHOE 4YHCIO, CONpPSKEHHbIE
KOMIUIEKCHBIE YHCJIa, MOAYJIb M apryMEeHT KOMIUIEKCHOTo 4wucia, (¢opma
3allUCH KOMIUJIEKCHBIX 4YHcenl (reoMeTpuyeckas, TPUTOHOMETpUYECKass |
anreOpandeckasi); yMeTb TIPOU3BOAUTH apUPMETUUYECKHE JACUCTBUSA C
KOMIUIEKCHBIMH ~ YHCJIaMH;  TPUBOJUTH  TNPUMEPHl  HUCIOJIb30BAHUS
KOMIUIEKCHBIX UMCEJ; OINEepPUpOBaTh MNOHATUAMM: MaTpuma 2xX2 u 3x3,

OIIPEACIIUTECIIb MATPHULIBI, FCOMeTpI/I‘leCKI/Iﬁ CMBICJI OTIIPCACIIUTECIIA

YMeHue onepupoBaTh IOHATUSAMH:  PAaLMOHAIBHBIE, HPPALUOHAIBHBIC,
MOKa3aTeJbHbIe, CTENCHHbIC, JIOTApU(PMHUECKUE, TPUTOHOMETPHUECKHUE
YPaBHEHUsI U HEPABEHCTBA, UX CUCTEMbI; YMEHHME ONEPUPOBATH MOHATUSAMMU:
TOXJIECTBO, TOXKJIECTBEHHOE IpeoO0pa3oBaHMUE, YpaBHEHUE, HEPABEHCTBO,
CHUCTEMAa YPABHEHMH M HEPaBEHCTB, PABHOCWJIBHOCTb YPaBHEHHI, HEPABEHCTB
U CHUCTEM; YMEHHE pellaTh YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITOMOIIBIO
pa3IMYHBIX MNPUEMOB; pEIIaTh YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C
[apaMeTpoM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, X CUCTEMBI JJISl PEILICHUS
MaTeMaTUYeCKUX 3aJad U 3ajjad U3 pa3iIMyHbIX O0JIacTe HayKu U peabHOMN

KHU3HU

YMeHue onepupoBaTh  MOHATUSAMH:  (YHKIMSA, UYETHOCTh  (YHKIIMH,
MEPUOJIMIHOCTh  (PYHKIUH, OrPAaHMYEHHOCTh (QYHKIMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (YHKIHMH, HauOOJbIIee W HAaUMEHbIIEe 3HAYCHHS
GyHKIIMM Ha TPOMEXKYTKe, HEmpepbiBHAs (YHKIHSA, aCUMITOTHI Trpaduka
¢byHKUMHK, TIepBasg M BTOpas MpPOM3BOJAHAS (YHKIMHM, T€OMETPUUYECKUH H
(bU3UYECKU CMBICI TIPOU3BOIHOM, ITEpBOOOpa3Has, OnpeaeaEHHbIN HHTETPAT,
YMEHUE HaXOIUTh AaCHUMITOTHI Trpaduka QyHKIUH; yMEHHE BBIYHCIATDH
MPOU3BOJIHBIC CYMMBI, TPOHM3BEICHUS, YaCTHOTO W KOMIIO3HUIMHU (YHKIIHH,
HaXO/IUTh YpPaBHEHHE KacaTelbHOH K Trpaguky (yHKIMHM; YMEHHE HaXOIUTh
MIPOM3BOIHBIC 3JICMEHTAPHBIX (DYHKIIHIA; YMEHHE UCIIOJIb30BaTh MPOU3BOIHYIO
Ui UcclefoBaHus (DYHKIUHM, HAXOAWTh HauOOJbIIME U HAUMEHbBIIUE
3HA4YCHUs (QYHKIUH; CTPOUTH TpaQuKH MHOTOWIECHOB C HCIOJIH30BAHUEM
ammapara MaTeMaTHYeCKOro aHallu3a; NPUMEHSTh [POU3BOAHYIO  JUIA
HAXOXKJCHUS HAMJIYYIIEro PEIICHUs] B MPUKIIAJHBIX, B TOM YHUCIIE COIMAIbHO-
HSKOHOMHYECKUX U (PU3UUECKUX 3a/1a4ax; HAXOAUTh IUIOIAIN U 00bEMBI pUryp

(¢ IIOMOIIBIO HHTCrpaia; IIPUBOJUTH IMPUMCEPHBL MaTeMaTU4ICCKOIo




MOJIETTUPOBAHUS C MOMOILBIO U depeHIINATBHBIX YpaBHEHU N

YMenue onepupoBaTh NOHATUAMU: Tpaduk (yHKUIUH, oOpaTHass (QyHKUHA,
KOMMO3uLus (QYHKUMH, JuHeWHas (QyHKOMA, KBaJpaTHUuHas (QYHKLUS,
pammoHanbHast ~ (QYHKIOWSA, CTeNEeHHas (QyHKIUS, TPUTOHOMETPUYECKUE
¢byHKuMH, oOpaTHbIE TPUTOHOMETpUYECKHE (GYHKLIMHU, IOKa3aTeiabHas M
norapudpmuueckas GyHKIHUN; YMEHUE CTPOUTH TPaPUKH H3YyUCHHBIX (yHKIIHH,
BBINOJIHATH IpeoOpa3oBaHus rpaduKoB GYHKUUH, UCTIOIB30BaTh TpapUKH A
W3Y4YEHHsI TPOLECCOB W 3aBUCUMOCTEH, IMPHU PEIICHUU 3aJad M3 JIPYyrux
yUeOHBIX NpEeIMETOB M 3ajauy M3 peajbHON *XU3HH; BbIpaxkaTh (opmyiiamMu
3aBUCHUMOCTH MEXKIYy BEJIMYMHAMHU; HCIOJIb30BaTh CBOWCTBA U TIpauKu
GyHKUMH A5 pelleHus YpaBHEHUH, HEPAaBEHCTB M 3a/ay C IapaMeTpami;
n300paxaTb Ha KOOPJIMHATHOM IJIOCKOCTH MHOXECTBA PEILECHUN YpaBHEHMI,

HCPABCHCTB U UX CUCTCM

YMeHue peniatb TEKCTOBBIE 337ja4l Pa3HbIX TUIOB (B TOM YMCIIE HA MPOLIEHTHI,
JOJTM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBAPOB M YCIIYT, HAJIOTH,
3aJaud U3 OO0JacTU YOpaBlIEHUS JHYHBIMM M CEMEUWHBIMH (PUHAHCAMMU);
COCTABJISITh BBIPAXKEHUS, YPAaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO
3aJla4yM, UCCIIEIOBaTh MOJIYYEHHOE PElIEHUE U OLEHUBATh MPaBIONOI00HOCTh
pe3yJbTaTOB; YMEHHUE MOJIETUPOBATh pEalbHbIE CHUTyallud Ha SA3BIKE
MaTEMaTHKH; COCTABIISITh BbIPAXKECHHUSI, yPaBHEHHUSI, HEPABEHCTBA M UX CUCTEMBbI
M0 YCJOBHIO 33J]a4M, UCCIIEIOBATh MOCTPOEHHBIE MOJEIN C UCIOJIb30BAHHEM

anmapara anreOpbl, UHTEPIIPETUPOBATH MOTYYEHHBIN pe3yabTarT

VYMeHue onepupoBaTh IOHATHSAMH: CpelHee aph(MeTHYecKoe, MeauaHa,
HauOoJpIlIee M HaWMEHbIIEe 3HAYCHMSA, pa3Max, IHUCIEPCUs, CTAHAAPTHOE
OTKJIOHEHHE 4YHUCIIOBOrO Habopa; yYMEHHE W3BIIEKaTh, HHTEPIPETUPOBATH
uHpOpMalMIO, TPEACTABICHHYI0 B TabiuIax, Ha Juarpammax, rpadukax,
OTPaKAIONIYI0 CBOWCTBA pPEAJbHBIX IPOIECCOB W SBJICHUN; MPEICTABISATH
MH(POPMALIKIO C TOMOIIBIO TaOIUI] M TUarpaMM; UCCIIEOBATh CTATUCTHYECKUE
JaHHBIE, B TOM YHCJIe C IPUMEHEHUEM TpadUIeCKUX METO/IOB U IEKTPOHHBIX
CpeAcCTB; rpa)UyecKu HCCIEIOBAaTh COBMECTHBIE HAONIOJIEHHS C TOMOIIbIO

JarpaMM pacCEeMBaHMS U JINHEWHOW perpeccun

YMeHue onepupoBaTh MOHATHUSMU: CIyHYalHBIM OMNBIT U CllydailHOE COOBITHE,
BEPOSATHOCTh CIIy4alHOTO COOBITHS; YMEHUE BBIYUCIATH BEPOSTHOCTH C
HCIOJIb30BaHUEM TpaUUEeCKUX METOJOB; NMPUMEHATh (POPMYJIbI CIOXKEHUS U

YMHOXXEHHUSI BEPOATHOCTEH, (OpMyiTy TMOJHOM BEpOSATHOCTH, (QOpPMYIy




bepnymiu, komOuHatopHble (QakThl U (OPMYJIbI; OLEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHI; YMEHUE ONEepUPOBATh MOHATHIMMU: CllyyaiiHas BEJIWYMHA,
pacnpesielieHne BEepOSTHOCTEH, MaTeMaTHYeCcKOe O)KHMJaHUE, IUCIEepCUst U
CTaHJApTHOE OTKJIOHEHHE CIIy4ailHOW BENWYHMHBI, QYHKIMU paclpelesieHus 1
IUIOTHOCTH PaBHOMEPHOTO, ITOKa3aTEIbHOIO U HOPMAJILHOTO paclpe/ieeHul;
YMEHME HCIOJIb30BAaTh CBOMCTBA M3YUYEHHBIX PACHpPENEICHUN Il PELICHUs
3a/la4; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJNBIIUX YHUCET, METOMIbI
BbIOOPOYHBIX HCCIICIOBAaHUM; yMEHHE MPHUBOAUTH NPUMEPHl MPOSBICHUSL
3aKOHa OOJBIIMX YKCET B MPUPOIHBIX M OOLIECTBEHHBIX SIBICHUSX; YMEHUE
OIIEpUPOBATh TMOHATHUSAMHU: COYETAHUE, IIEPECTAHOBKA, 4YHMCIO COYETaHUH,
YHCIIO NMepecTaHOBOK; OMHOM HbIOTOHA; yMeHHE MPUMEHITh KOMOMHATOPHBIE
GbakThl W pacCyXIEHHUs [Js pelIeHUs 3a/]ad; OLEHMBATh BEPOSTHOCTH
peasIbHbIX COOBITHI; COCTaBJISATh BEPOSITHOCTHYO MOJIETb u

MHTEPIPETHPOBATH NOTYUYECHHBIH pe3yIbTaT

YMeHue onepupoBaTh NOHATUSAMU: TOUYKA, MPsAMast, IIIOCKOCTh, TPOCTPAHCTBO,
OTPE30K, JIy4d, BEJIMYMHA YyIJa, IUIOCKMA yroJl, JBYTPaHHbIA YroJ,
TPEXTPAHHBIM  yrojd, CKpPEUIMBAKOIIMECS MpsMble, NapaJyIeIbHOCTh U
MEPIECHANKYISAPHOCTh NPSIMBIX W IUIOCKOCTEHM, YroJl MEXAY HPSMBIMH, YTOJ
MEXIy MPSAMON M IJIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSMHM, PACCTOSHHE OT
TOYKH JO IUIOCKOCTH, PACCTOSTHUE MEXIY IMPSMBIMH, PACCTOSHHE MEKIY
IUIOCKOCTSIMU; YMEHHE UCIOJIb30BaTh MPU PELICHUH 33/7a4 U3y4eHHbIE (PaKThI
U TEOopeMbl IUIAHUMETPUHM; YMEHHE OLIEHHUBATh pa3Mepbl OOBEKTOB
OKPY’KaloIlleT0 MHpA; CTPOUTh MaTeMaTH4YECKHE MOJEIUM C IOMOIIBIO
FEOMETPUYECKUX TMIOHATUH M BEJIUYMH, pEIIATh CBSI3aHHBIE C HUMH

MMPAaKTUYICCKUC 3aa41

10

YMeHune omnepupoBaTh TOHATHAMHU: IUIOMIAAb (UTYpBI, 00BEM (UTYDHI,
MHOT'OI'paHHUK, HpaBHHLHBIﬁ MHOT'OrpaHHUK, CCUCHUC MHOI'OrpaHHUKA, Ky6,
napajiesienurnesl, npu3Ma, mupamuaa, (Gurypa W TOBEPXHOCTh BpAIICHUS,
WINHAP, KOHyC, Imap, cdepa, muomans chepsl, IUIOMAAb MOBEPXHOCTH
MUPaMU/Ibl, TPHU3MBI, KOHyCa, LWIHHApPA, O0BEM Ky0Oa, NPSIMOYTOJIBHOTO
napajulejenunea, MMpaMuabl, IpU3Mbl, HIWIKHIPA, KOHYca, 11apa, pa3BEpTKa
MOBEPXHOCTH, CEYEHHUS KOHyca W IWIMHApA, NapaielbHble OCH WU
OCHOBAHUIO, CEUEHHWE IIapa, IUIOCKOCTh, Kacaromiascs chepsl, IIUHAPA,
KOHyca; yYMEHHE CTPOHWTh CCUeHHE MHOTOIpaHHHWKA, HW300pakaTh
MHOTOTPAaHHHUKH, (UIypbl M TOBEPXHOCTH BpAlllEHHUs, MX CEUYECHHUS, B TOM

YuCJIC€ C IOMOMIBIO JJICKTPOHHLBIX CPCACTB; YMCHHE IIPUMCHATH CBOMCTBa




reoMeTpUUYECKUX (Uryp, CaMOCTOSTENIbHO (HOPMYIHpPOBATh ONpEAEICHUs
u3ydaemblX (Uryp, BBIABUraTh THIIOTE3bl O CBOMCTBAX U MPU3HAKAX
reoMeTpuyeckux Guryp, OOOCHOBBIBaTH WJIM ONpOBEPraTh HUX; yMEHHE
POBOJUTH KIacCUPUKAIMIO (QUTYp 1O PA3IUYHBIM MPU3HAKAM, BBIIOJIHATH

HCO6XOI[I/IMBI€ JOIMOJHUTCIIbHBIC ITIOCTPOCHUA

11

VYMmenue OIICPHUPOBATH MMOHATHUAMU: ABUKCHUC B IIPOCTPAHCTBC, HapaJ'IJ'ICJH)HBII\/JI
MEPEeHOC, CHMMETpPUsT Ha IUIOCKOCTH M B TIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOA00Ms, IOJ00HBIC (PUTYPHI; YMEHHE PacliO3HABATH PaBHBIC
U TOJ00HBIC (QUTYpBl, B TOM YHCJIEC B IMPHPOJE, UCKYCCTBE, apXHTEKTYpE;
HCIIOJIB30BATh I'COMCTPUYCCKHUEC OTHOLICHHA IMPU PCHICHUM 3aad; HAXOAUTb
TEOMETPUYUCCKUE BEIMYHMHBI (JUIMHA, YroJl, IUIOmAab, 00BEM) MPH pPEHICHUU
3aa4 U3 JApPYrux y4deOHBIX MPEIMETOB U W3 pealbHOM JKU3HMU;, yMEHHE
BBIUUCIIATh TEOMETPUYECKHE BEJIMYUHBI ([UIMHA, YTOJI, IUIOMAAb, OOBEM,
IUIOIIAb MOBEPXHOCTH), UCTIONB3Ysl M3y4eHHbIE (JOPMYIIBI M METOIBI, B TOM
YHCcie: TUIONIaJ b TOBEPXHOCTH NHPAMHUIBI, MPU3MBI, KOHYCA, IHIUHIPA,
wiom@aab chepsl; 00bEM Ky0a, IPSIMOYTOJIBHOTO MapaljiesienuIesia, TUpaMuIbl,
NPU3MBI, MWIMHAPA, KOHYCa, Iapa; YMEHUE HAaXOJHWTh OTHOIICHHE OOBEMOB

NOJJO0HBIX puryp

12

YMeHue onepupoBaTh MNOHATUAMM: HPSIMOYTOJIbHAs CUCTEMa KOOpIMHAT,
BEKTOp, KOOPAMWHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MIPOM3BECHNE BEKTOpA Ha YHCIIO, PAa3JIOKEHHUE BEKTOpa 1Mo 0a3ucy, CKalsipHOe
MIPOU3BE/ICHNE, BEKTOPHOE IMPOW3BEICHUE, Yol MEXAY BEKTOpamMH; yMEHHE
WCIOJIb30BaTh  BEKTOPHBIM W KOOPAMHATHBIM METOA ISl PEIICHHS

reOMEeTPUUYECKUX 33/a4 U 33/1a4 APYTUuX y4eOHBIX IPEIMETOB

13

YMeHne BeIOMpaTh MOAXOMSAIIMK METON I PEIICHUs 3aJavyH; MOHUMaHUE
3HAYUMOCTH MATEeMAaTUKH B W3YYCHHH MPHUPOJHBIX U OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paclo3HaBaTh MPOSIBICHHE 3aKOHOB
MAaTeMaTUKd B HCKYCCTBE, YMEHHE NPUBOAUTH IPUMEPHl MaTeMaTUYECKUX

OTKPBITHH POCCUMCKON M1 MUPOBOM MaT€MaTHYECKOW HayKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

0

a

1 Yucna v BIYUCICHUS

1 Harypanbnsle u nensie yncna. [IpusHaky JenMMOCTH LEIIbIX YUCE

1

1 Pammonanbueie  uncna. OOBIKHOBEHHbIE M JCCATUYHBIE JAPOOH, TPOLEHTHI,
OeCKOHEUHbIE IEPUOTUUECKUE IPOOH

2

1 Apudmernueckuii KopeHb HaTypajbHOH creneHH. [leiicTBusa ¢ apudmeTnyecKuMu
KOPHSIMU HaTypaJIbHOW CTENEHU

3

1 Crenens ¢ nenslM nokaszatesneM. CTENEHb ¢ pallMOHAIBHBIM NOKa3aTesneM. CBoiicTBa
CTENIEHU

4

1 CuHyC, KOCHMHYC ¥ TAaHIEHC YMCIOBOIO apryMeHTa. ApKCHHYC, AapKKOCHHYC,
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa

5

| Jlorapudm yucna. JlecaTnynbie U HATypadbHbIE Jorapu(mbl

6

1 JletictButenpHble  uymcia.  ApudMeTHYECKHE OIepandd ¢ JeHCTBUTEIbLHBIMHU
yucinamu. [IpubnmxEéHHple BHIYMCIEHUS, PaBUia OKPYTJEHUS, MPUKUIKA U OIIEHKA

7 pe3yJibTaTa BBIYMCIEHUN

1 [IpeobpaszoBanue BhIpaKeHU

8

1 KommiekcHele uncna




VYpaBHEHHs 1 HEpABEHCTBA

[ensle n 1poOHO-pallMOHAIBHBIE YPaBHEHUS

HppanuonaibHble ypaBHEHUS

TpuronomeTpuueckue ypaBHEHUs

[Toka3zaTenbHble U JOrapuPpMUUECKUE YPaBHEHHS

HGJ'IHG u I[pO6HO-paI_II/IOHaJIBHBIe HCpaBCHCTBA

WppanmonansHbie HepaBeHCTBA

[ToxazarenbHble U TorapuPpMUUECKHEe HEPaBEHCTBA

Tpuronomerpuieckrne HepaBEHCTBA

CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

ypaBHeHI/IH, HCPABCHCTBA U CUCTCMBI C IMapaMCTpaMu

Marpuiia cucteMbl TUHEUHBIX ypaBHEHUH. OnpeenuTeb MaTPUIIbI




—_—

3 @yHKIMU U TpaduKu

3 Oyukius, crnocodbl 3amanus (yskimun. [papux ¢ynkumu. B3ammuHo oOpaTHBIE
¢ysnkuun. YérHelie u HeuétHble QyHKIMU. [lepuoanueckue GyHKIUN

1

3 OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHMH QyHkumu. Hymm ¢yHkumu.
[IpomMexxyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKIIHU.

2 MakcumyMbl ¥ MHHUMYMBI (yHKiuu. HauOosbinee M HauMeHbllee 3Ha4YeHUE
(GYHKIMU Ha TPOMEKYTKE

3 Crenennas GyHKIMs C HATYpaJIbHBIM M IIEJIBIM MTOKa3aTesneM. E€ cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS n-0i CTETIEHU

3

3 Tpuronomerpruyeckue GyHKIMH, UX CBOWCTBA U IpaduKu

4

3 [oxazarenbHas u norapudmudeckas QyHKIMH, IX CBOWCTBA U TpapUKU

5

3 Touku paspeiBa. AcumMnToThl TpadukoB  QyHkuuil. CBolicTBa  (QyHKUMH,
HENpPEephIBHBIX HA OTPE3Ke

6

3 [MocnenoBateabHOCTH, CIIOCOOBI 33aHMUs TIOCIIEJOBATEIbHOCTEH

7

3 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyria CI0XKHBIX MPOLIEHTOB

8

4 Hauana MmaTemMaTuueckoro aHanusa

4 [IpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTapHBIX (YHKIMH

1

4 [IpuMeHeHre NPOM3BOJHOW K UCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTH U

OKCTPEMYMBI. HaXO)K)IeHI/IC HaMOOJIBIIIETO ¥ HAMMEHBIIEr0 3HAYCHUS (I)YHKI_[I/II/I Ha




OTpe3Ke

[TepBoobOpasnas. UnTerpan

MHuoxecTBa 1 J10oruKa

MHoxecTBO, ornepanuu HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna

Jloruka

BCPO}ITHOCTB " CTaTUCTHUKA

OmnuncarenbHas CTaTUCTHKA

BepositHOCTh

KomMOunaropuka

I'eomeTrpus

@urypsl Ha MIIOCKOCTH

[IpsiMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE

MHororpaHHuku

Tenau MMOBCPXHOCTHU BpaIlICHUA




Koopannats! 1 BEKTOpPEI




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI TSI YYEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






