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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 MHOrOrpaHHukoB, 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
IIPaBWJIBHONW mnupamuiel. lIpaBuibHbBIE 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 KITACC
Ne HaunMeHoBaHMe pa3/ie/ioB U TeM KoimnyecTBo yacos DJIEeKTPOHHbIE
n/n NporpaMMsbl Bcero KoHTpo/bHBI IIpakTH4eckn (uudpossbie)
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypcsl
1 BBenenue B cTepeoMeTpuIo 23 1
2 B3anMHOe pacnonokeHue npsMbIX B 6 1
IIPOCTPAHCTBE
3 [TapamenpHOCTh NPSIMBIX U IVIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [TeprieHAMKYASAPHOCTD MPSIMBIX U 25
IUIOCKOCTEN B MPOCTPAHCTBE
5 VYIuibl U pacCTOSAHUS 16 1
6 MHororpaHHuKu 7 1
7 BekTopsl B IpocTpaHCTBE 12
8 [ToBTOpeHHE, 0600IIEHNE U CUCTEMATU3ALIHS 5 2
3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 6 0




11 KITACC

Ne i/ HaumeHnoBaHue pa3nesoB u TeM KosaunuyectBo yacos DJIEeKTPOHHbBIE
MPOrpaMMbl Bcero KoHTpo/bHBI IIpakTHYeckHn (uudposbIe)
e padoThbl e padoThbI o0pa3oBaTe/ibHbIEC
pecypchl
1 AHanuTHUYECKask FEOMETPHUS 15 1
2 [ToBTOpenue, o6o0IIEeHUE U 15 1
cHucTeMaTu3aluvs 3HaHUI
3 O0bEéM MHOTOTpaHHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaay moBEpXHOCTH U 00BEMBI 9 1
KpPYTJIbIX TEJ
6 JIBrKeHUS 5 1
7 [ToBTOpeHue, 06001IeHUE U 17 2
crucTemMaTu3auus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 8 0




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM

OCBOEHHS OCHOBHOM OBPA30BATEJBHOW ITPOT'PAMMBI

10 KJIACC
Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMOro  00pa3oBaTeJIbHOI MPOrpaMMBbl CpeAHero o0mero 00pa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMH: TOUYKA, MPSMasi, IITOCKOCTh
7.2 [IpuMeHATh aKCHMOMBI CTEPEOMETPUM U CIEACTBUS U3 HHUX NPU PEIICHUU
F€OMETPUYECKHX 3a/1a4
7.3 OnepupoBarh MOHATHUAMH: MAPAJUIEIBHOCTh U MNEPIEHIUKYJISIPHOCTh
MPSMBIX U MJIOCKOCTEH
7.4 KnaccupummpoBarh B3aUMHOE DPACHOJIOXKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE
7.5 OnepupoBaTh MOHATHSMM: JIBYTPAaHHBIA YroJ, TpaHU JBYTPaHHOIO yrija,
peOpo IBYTpaHHOTO yTIia, JTMHEWHBIH Yrojl JBYTPAaHHOTO YIJIA, TpagaycHas
Mepa ABYTPaHHOTO yria
7.6 OnepupoBaTh MOHSITUSMH: MHOTOIPAaHHUK, BBIMYKJIBIM W HEBBITYKJIBINA
MHOT'OTPaHHUK, JIEMEHTHl MHOTOTPAHHHUKA, TPaBUIbHBIN MHOTOTPAHHUK
7.7 Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHUpamuaa, MpHU3Ma,
PSAMOYTOJIbHBIN Mapasuienenunesn, Kyo)
7.8 KnaccupumupoBarb ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHMA  JUIS
Kiaccu(uKanuy (BBITYKIIbIE M HEBBIMYKJIbIE MHOTOI'PDaHHUKH, NIPAaBUIIbHbIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE MPU3MBbI, TApaJJICIIECTINUIIE bl )
7.9 OnepupoBaTh MOHATHIMU: CEKYIas NIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB
7.10 OOBACHATH MPUHIUIBI TOCTPOCHUS CEYCHH MHOTOTPAaHHHUKOB, MCIIOJIB3YS
METO/, CJIEIOB
7.11 Ctpouth ceyeHuss MHOTOTPAHHUKOB METOJOM  CJIEIOB, BBIIIOJHSATh
(BBIHOCHBIE) IJIOCKHUE YEPTEXKH U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUTYD:
BUJ CBEPXY, COOKY, CHU3Y
7.12 Pemate 3amaun Ha HaXO0XJIEHHE T€OMETPUYECKUX BEJIMYUH IO 00pa3nam
WIM aNropuTMaM, HPUMEHSsSI W3BECTHbIE AHAIUTUYECKHE METObl IIpU
pEelIeHNH CTaHJApPTHBIX MaTEeMaTHYeCKUX 3aJad Ha  BBIYHMCIECHUE
paccTosiHUN MEXIy ABYMS TOYKAaMH, OT TOYKH O HPSIMOM, OT TOYKHIO
IIJIOCKOCTH, MEXK]Ty CKPEIIMBAIOIIUMHUCS MPIMBIMU
7.13 Pemarp 3a7aun Ha HaxOXKIEHHE T€OMETPUYECKUX BEJIWYMH MO 00pasiam

Wi aJroputMam, HIPHUMCEHAA H3BCCTHBIC AHAJIMUTHYCCKUC METOAbI IIpHU
pemiCcHUN CTAHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha BBIYHUCICHHUC YTIJIOB




MEXIY CKPCIIMBAIOIUMUCA IPAMBIMUA, MEXIY INPAMOHM U IIJIOCKOCTBIO,
MEXKY IUIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14 Boruncnsate 00bEMBI U TUIONIA/IM TTOBEPXHOCTEN MHOTOTPAaHHUKOB (IIpU3Ma,
NUpaMusia) ¢ TMpPUMEHEHUEM (OpPMYyJl, BBIYUCISATH COOTHOIIEHUS MEXY
IUIOUIA/IIMU MTOBEPXHOCTEN, 00BEMaMH MOJOOHBIX MHOTOI'PaHHUKOB
7.15 OnepupoBarTh MOHSATUSMH: CHUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh H
MJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (PUTYPBI
7.16 W3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHPOPMAIUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, TpeACTaBICHHYIO Ha
yepTexxax U pUCyHKax
7.17 [TpumensTh reoMeTpuveckue (akThl A PEHICHUS CTEPEOMETPHUECKUX
3aja4, MPEANoJaraloluX HECKOJIbKO ILAaroB pELICHUs, €CJIH YCJIOBHS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme
7.18 [IpumensaTh mpocTeilire MnporpaMMHBIE CpPEICTBA UM JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 33124
7.19 [IpuBoauTE NpUMEpHl MAaTEMaTUYECKHX 3aKOHOMEPHOCTEM B IpHUpPOAE U
’KU3HH, PaCIIO3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
7.20 IIpyuMeHsTh MOJIy4EHHbIE 3HAHMSI Ha IPAKTHKE: aHAJIU3UPOBATh pEaJIbHbIC
CUTyalluu U NMPUMEHITh U3YUYEHHbIE MOHATHUS B IPOLIECCE MTOMCKA PELICHUS
MaTeMaTHYeCKU CPOPMYIUPOBAHHON MPOOIEMBI, MOAEIUPOBATh PEAJIbHBIE
CUTyallud Ha s3bIKE T€OMETPUH, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, ammapara ajareopsl,
pemiath  MpPaKTUYECKHE  3a/ayd,  CBSI3aHHbIE C  HAXOXKICHUEM
r€OMETPUYECKUX BETUMYNH
11 KUIACC
Kon IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOECHNUSI OCHOBHOM
NMpPoBepsieMOro  00pPa30BaTeJbHOM MPOrPaMMBbI CPeHEro 001ero 00pa3oBaHus
pe3yjabTarta
6 I'eomeTpus
6.1 OmnepupoBaTh MOHATHAMU: LUIMHAPUYECKAs MOBEPXHOCTh, OOpa3yloliye
LHWIMHIPUYECKON MOBEPXHOCTH, ILWIMHAP, KOHUYECKash IIOBEPXHOCTD,
o0pasyrone KOHMYeCKOH TTOBEPXHOCTH, KOHYC, cheprueckasi TOBEpXHOCTh
6.2 PacnoznaBate Tena Bpamenus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI IOYYCHHS TEJT BpaIleHUS
6.4 KnaccudummpoBaTs B3aUMHOE pacnoioskeHue cepbl U MI0CKOCTH
6.5 OnepupoBarh MOHATHSMHU: IIAPOBOM CETMEHT, OCHOBaHUE CErMEHTAa,
BBICOTA CETMEHTA, IIAPOBOM CJIO, OCHOBAHUE IIAPOBOIO CJOs, BBICOTA
IAapOBOTO CJI0S, LIAPOBOM CEKTOP
6.6 Bbruucnare  00bEMBI M MJIOMIAAM  TOBEPXHOCTEH Tel  BpalleHus,
re€OMETPUUYECKUX TEJl C IPUMEHEHUEM (POPMYJT
6.7 OnepupoBaTh NOHSTUSAMM: MHOTOTPaHHHUK, BIMCAaHHBII B cdepy H




OIMCAHHBIN OKOJIO cdepsl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WIN TEJO
BpalICHUSA

6.8

BrryucasTe COOTHOMICHUST MEXAY IJIOMIAISIMHA TIOBEPXHOCTEH U 00BEMaMu
OJIOOHBIX TEN

6.9

N3o0paxats u3zydyaemble GUIYpbl OT PyKH U C NPUMEHEHHEM HPOCTHIX
YEepPTEKHBIX HHCTPYMEHTOB

6.10

BoinmonHsATe  (BBIHOCHBIE) IUIOCKME YEPTEeKHM U3 PUCYHKOB TMPOCTHIX
O0BEMHBIX (QUTyp: BHI CBEpXy, COOKY, CHHU3Y; CTPOUTHb CEUYEHUS TeI
BpallCHUS

6.11

W3BnekaTh, HWHTEPIPETHPOBATH M MpPeoOpa3oBHIBATh HHGPOPMAIHUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYypax, TpEACTaBICHHYIO Ha
YepTeKax U pUCYHKax

6.12

[IpumensiTe reomerpuueckue (GaxkThl IS PEIICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEAIOIaraloluX HECKOJIBKO IIAaroB pEIIEHUs, €CIH YCIOBHS
IIPUMEHEHUS 3aJ]aHbl B IBHOH (popme

6.13

OHepI/IPOBaTB MMOHATHUECM: BCKTOP B IIPOCTPAHCTBEC

6.14

BBINONHATE  JCUCTBUSL  CIIOKEHHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB MU
yMHO)KeHI/ISI BeKTOpa Ha 4ucCio, OG’beCHHTL, KaKHMH CBOﬁCTBaMH OHH
o0amaroT

6.15

[IpumeHsTh paBUIIO Napasuieenuea Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBath TOHSATUSAMH: JEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, Yol
MEXJy BEKTOpaMH, CKaJIsIpHOE MPOU3BE/IEHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILTaHAPHBIE BEKTOPBI

6.17

Haxoaute CYMMY BCKTOPOB H NPOU3BCACHUC BCKTOPA HA YHUCIO, YI'OJI
MCKAY BCKTOpPAMH, CKAJIAPHOC NPOU3IBCACHHUC, PACKIAAbIBATH BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BECKTOPaAM

6.18

BaHaBaTB IMJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMEC KOOpAMNHAT

6.19

Pemrats HpOCTCfIHIHC reoOMECTPpHUICCKUC 3a/lad Ha NMPUMCHCHHUE BCKTOPHO-
KOOPpAWHATHOTO METOda

6.20

PemraTe 3aa4u  Ha JO0Ka3aTCJIbCTBO MATEMATHYCCKUX OTHOIICHUU U
HaXO0XICHHUC I'COMCTPUYCCKHX BCIIMYHUH II0 06pa3uaM Wik aJilrOpuTMam,
IMPUMCHAA HU3BCCTHBIC MECTOABI npu peiCHUN CTAaHAAPTHBIX
MAaTeMaTHYCCKUX 3aJa4

6.21

IIpumeHATH IIpOCTEHIINE [IpOrpaMMHBIE cpeacraa u
3JIEKTPOHHO-KOMMYHUKAIIMOHHbIE CHUCTEMBI pu peueHun
CTEPEOMETPUYECKHX 3a]1a4

6.22

[IpuBOoaUTE NpUMEpPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEM B IPHUPOAE U
YKU3HHM, PACIIO3HABATh MPOSABICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

IIpyuMeHATh MOJIy4EHHBIE 3HAHMS HA IPAKTHKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTYallMU U NPUMEHATH U3YyYEHHBIE IIOHATHSA B IIPOLIECCE MTOMCKA PEIICHUS
MaTeMaTH4eCKu C(HOPMYIUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PeabHbIe
CUTyallUM Ha S3bIKE I€OMETPHUM, MCCIENOBAThb IIOCTPOEHHBIE MOJEIU C
MCTIOJIb30BAHUEM T€OMETPUYECKUX TMOHATHIA U TEOpEM, ammapara aareopsl,




peuarb MMPAKTUYCCKUC
reoOMCTPpUICCKUX BCINYINH

3aJ1a4u,

CBA3AaHHBIC

C

HaxXOoXJCHUCM




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KIIACC

Ko

IIpoBepsieMblii 3JIeMEHT COACPKAHMS

I'eomerpus

7.1

OcHOBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, HPOCTPAHCTBO.
[TonsiTre 06 aKCMOMAaTUYECKOM IMOCTPOEHUH CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUU U
CJIEZICTBUS U3 HUX

7.2

B3aumHoe pacrnonokeHre npsMbIX B MPOCTPAHCTBE: MEpeceKarolnecs, mapauieiabHbIe
U CKpemmBarommecs mnpsMble. [lapannenbHOCTh TPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE: TapajuielbHbIE IPsIMBIE B IPOCTPAHCTBE, MAPAJLIENBHOCTh TPEX
NPSAMBIX, MApPAUIEIbHOCTh MPAMOM U  IUIOCKOCTH. YTIUIBIC COHAIIPABJICHHBIMU
CTOpPOHAMH, Yrojl MEXJy INpsIMBIMHU B INPOCTpaHCTBE. IlapayuienbHOCTH IMIIOCKOCTEM:
MapajuieibHbIE IIOCKOCTH, CBOMCTBA MapajuleNbHbIX IulockocTer. IIpocreiimme
MIPOCTPAHCTBEHHbIE (UTYphl HAa IUIOCKOCTHU: TeTpajap, KyO, Hapasienenumne],
MOCTPOEHUE CEUCHHI

7.3

[lepneHIUKYISIPHOCTh MNPSAMOM M IUIOCKOCTH: IEPHEHAUKYJISIPHBIE IPSMBIE B
IIPOCTPAHCTBE, MPSMBIE MApaJUICIbHbIE U NEPHEHANKYIISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYIISIPHOCTU IPSIMOM U IUIOCKOCTH, TEOpEMA O MPSIMOU NEPHEHAUKYIISPHOU
IJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YO MEXKIY IPSIMOM U IUIOCKOCTBIO, IBYIPAHHBIN
yIOJ1, JUHENHBIN yrojl IBYIPaHHOrO yria. [IepneHauKyisp u HaKJIOHHBIE: pacCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 MJIOCKOCTH, MPOEKIHMsl (PUryphl Ha
IJIOCKOCTh. [IepneHIuKyIIpHOCTh IUIOCKOCTEN: MPU3HAK NEPHEHANKYJISIPHOCTH ABYX
mrockocteil. Teopema o TpEX nmeprneHauKyIsIpax

7.4

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHHMKHU, pa3BEPTKAa MHOrorpaHHuka. llpusma: n-yronapHas
NpU3Ma, TPaHU M OCHOBAaHUS NPU3MBI, MpsMas M HAKJIOHHas NPU3MBI, OOKOBas M
II0JIHAsl TIOBEPXHOCTH NMpu3Msbl. [lapamnenenunen, npsMOyrojbHbIN Napajuieaenunes u
ero csoiictBa. Ilupamuna: n-yronpHas nupamuaa, 'paHd UM OCHOBaHUE MHPaMUBbI,
OOKOBasi M TOJHAsI MMOBEPXHOCTh MUPAMUBI, MPaBHIbHAs W yCEYEHHAS MHpPAMHJIA.
OnemMeHTHl mNpu3Mbl M nupamuiabl. [IpaBuibHbBIE MHOTOIPAaHHUKM:  TOHSTHE
MPaBWJIBHOTO MHOTOTpPaHHMKA, TMpaBWIbHAs TMpPU3Ma U NpaBWIbHAs MNUPAMUIA,
MpaBWIbHAs TPEYTobHAasl MUpaMuia U MpaBWIbHBIN TeTpasap, kyO. [IpeacraBinenue o
MPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa3p, J0AE€Ka’Ap U ukocasapyrue CeueHus npu3Mbl
Y IUpaMU/Ibl

7.5

CI/IMMCTpI/IH B MMPOCTPAHCTBC: CUMMECTPUA OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONEMEHTBI CUMMCTPUU B nupaMujaax, napajuiejacnuicaax, MpaBUJIbHBIX
MHOT'OrpaHHHUKax

7.6

Bbluncnenue 37J€MEHTOB MHOTOTPaHHMKOB: péOpa, auaroHanu, yrisl. l[lmomans
OOKOBOI1 OBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOM IMPU3MBI, IUIOIIA b OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSAMOM Tpu3Mebl. [Lnomaas 60KOBOI MOBEPXHOCTH H




MIOBEPXHOCTU IPABUJIBHOW NMUPaMUIbl, TEOPEMa O IUIOLAAU YCEYEHHOW NMUPaMUIBL.
[Tonsatue 06 00bémMe. OOBEM NUpaMuUIbI, IPU3MBI

7.7

[lono6uble Tena B mpocTpaHcTBe. COOTHOIIEHUST MEXIY IUIOUIAASIMHU MOBEPXHOCTEH,
o0BbEMamMu OJOOHBIX Tel

11 KIIACC

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

Hunuaapudeckass MOBEPXHOCTh, 00pa3yOIIHe MIJIMHIPUIECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MOBepXHOCTH. L{uiauHap: ocHoBaHHMS U OOKOBas IMOBEPXHOCTb,
oOpa3yrolas 1 ocb, IUIOIIalb OOKOBOHM U MOJTHON MOBEPXHOCTH

6.2

Konunueckas moBepxHOCTh, 00pa3yroIIre KOHHUYECKON MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYECKOW MOoBepXHOCTH. KOHyC: OCHOBaHHME M BepIIMHA, OOpa3yollas H OCh,
mwiomaab OOKOBOW M TOJNHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpasyromue u
BBICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

6.3

Cdepa u map: nenrtp, paauyc, AHaMeTp, IUIOMAAb MOBEPXHOCTH chepbl. B3aumuoe
pacnosoxeHue cepbl U IUIOCKOCTH, KacaTeibHas IUIOCKOCTh K cdepe, Mmiomanb

chepsl

6.4

N306paxxeHue Tea BpalieHus Ha MI0CKOCTH. Pa3BépTka UInMHApa U KOHyca

6.5

KOM6I/IHaHI/II/I TCJ BpalllCHUA 1 MHOI'OI'PAaHHHUKOB. MHOl"Ol"paHHI/IK, OIMMCAHHBIM OKOJIO
C(l)epbl, cq)epa, BIIMCAHHAsA B MHOTI'OI'PAHHHK, UJIX TCJIO BpAllICHUA

6.6

[Tonstre 06 oO0béMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEMe
NPSIMOYTOJIBHOTO TapajuieNienuIe/ia u cieAcTBus u3 He€. O0bEM IIIHH/pa, KOHYCA.
O06BEéM mapa u mwiomaas cheps

6.7

[Tono6ublie Tena B npoctpaHcTBe. COOTHOIIEHUSI MEKY IUIOIMIAIIMU TOBEPXHOCTEH,
o0BbEMamMH MOJOOHBIX Tel

6.8

Ceuenust nmwiMHIapa (MapasielbHO M TEPHEHAUKYJISIPHO OCH), CEUYEHHs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/sIIee Yepe3 BEPIIUHY ), CEUSHUS [1apa

6.9

Bektop Ha muockoctn M B npocTpaHcTBe. CIOKEHHWE M BBIYMTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BekTopa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. IIpaBuino mapamenenunena. Pemenne 3amay, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUM C BEKTOpaMU

6.10

[IpsimoyronbpHasi cucTteMa KOOpAMHAT B MpOCTpaHcTBe. KoopaumHAThl BEKTOpA.
[Ipocreiimue 3amaun B KOOpAMHATax. YTroid MeXAy Bekropamu. CkansipHoe
MIPOU3BEJICHNE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXAY MNPSMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/I ITPU PELIEHUHA FEOMETPUUECKUX 3a/1a4




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

Kon IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM pe3yJbTaTaM 0CBOCHUS
NPOBEPSIEMOr0 | OCHOBHOMH 00pa30oBaTeJIbHOI MPOrpaMMBbl CpeAHero 0o1ero
TpeOoBaHusl o0pa3oBaHus

1 Brnagenne MeronaMu J0Ka3aTeNbCTB, aJlOPUTMaMM pEIICHUs 3a]1ad;
yMeHHe (QOpMYyITUPOBaTh U ONEPUPOBATH TOHSATUSMU: OIMpeEesieHuE,
akcuoma, Teopema, CJEACTBHE, CBOWCTBO, IpPHU3HAK, J0Ka3aTeJbCTBO,
paBHOCUIIbHBIE (POPMYIHUPOBKH; MPUMEHATh UX; YMEHUE (POPMYIHpPOBATH
oOpaTHO€ M NIPOTUBOINOJOXKHOE YTBEPKIECHUE, NMPUBOJUTH MNPUMEPHI U
KOHTPIIPUMEPBI, HUCIOIB30BaTh METOJ MaTeMaTHMYeCKON WHIYKIIHH,
IPOBOJUTD J10Ka3aTeIbHbIE PACCYKACHUS IIPU PELICHUU 3aa4, OLICHUBATh
JIOTHYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
HOHATUAMU: MHOXKECTBO, MOJMHOXECTBO, OINEpAallUU HaJl MHOXECTBAMU;
YMEHHE HCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN  ammapar s
OINMCAaHUsl PEAJBHBIX MPOLIECCOB U SIBICHUN U MPU PELICHUM 3a/lad, B TOM
YHclie U3 IPYruX Y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBATH MOHATHSIMHU:
rpad, CBsI3HBIN Tpad, 1epeBo, HUKI, rpad HA TUIOCKOCTH; YMEHHE 3a/1aBaTh
U OMHUCHIBaTh Tpadbl pa3NTUYHBIMU CIOCOOAMU; UCIIONB30BATh Tpadbl MpH

pelieHuu 3a1a4y

2 YMeHue omnepupoBaTh MOHATHUSAMHU: HATypallbHOE YHCIO, LEJI0e 4YHCIIO,
CTENEHb C LIEJbIM IOKa3aTeJIeM, KOPEHb HATypaJbHOW CTENEHHU, CTENEHb C
palMOHANBHBIM IOKa3aTelleM, CTENEHb C JeHCTBUTENBHBIM MOKa3aTelleM,
JorapudM YUClla, CHHYC, KOCHHYC M TaHTEHC IPOU3BOJIBHOTO YHUCIIA,
OCTaTOK IO MOJYJI0, PAlMOHAIBHOE YHCIIO, HMPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATYpaJlbHbIX, LEJIbIX, PALUOHAIBHBIX, JAECHCTBUTEIbHBIX
YHcesl; YMEHHE UCII0Jb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBLINH 0OLIHii
JeTUTEeNh W HaWMEHbIIee oOlee KpaTHOe, anroputM EBkimupa mpu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMM TMO3ULIUOHHBIMU CHCTEMaMH
CUHMCJICHUS; YMEHHE BBITIOIHATH BEIYUCIICHUE 3HAYCHUN U IPEOOpa3OBaHUS
BBIP@KEHUI CO CTENEeHsAMM U Jorapupmamu, npeoOpa3oBaHUs IpPOOHO-
palMOHAJIbHBIX  BBIPDAKEHUH; YMEHUE  ONEpUpOBaTh  IMOHATHAMMU:

IIOCJICA0BATCIBbHOCTD, apI/I(bMeTI/I‘IeCKaH mporpeccusa, IreoMeTpuicCcKasd




nporpeccusi, OECKOHEYHO YyOBbIBaroIass TreoMeTpuvecKas MPOTPEeCCHs;
yMEHHE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM WYHCIE C IOMOIIBIO
PEKYPPEHTHBIX (POPMYI; YMEHHE ONEPUPOBATH MOHATHSIMH: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCTIA, MOJIYJIh MW apryMEHT
KOMIUIEKCHOTO ~ 4YMcia, ¢opMa  3almUCH  KOMIUIKCHBIX  YHCEeT
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U anreOpandeckas), yMeETh
MPOU3BOJIUTH apuUPMETHUECKUE JEHCTBUS C KOMILIEKCHBIMH YHCIAMH,
MPUBOJUTH MIPUMEPHI HUCTIOIB30BAHMS KOMIUIEKCHBIX YHCEN; OTIEPUPOBATH
NOHATUAMM:  MaTpuua 2x2 u  3%3, onpeneiauTesb  MaTpPHIIbL,

FCOMGTpH‘I@CKI/Iﬁ CMBICJI OITPCACIIUTEIIA

YMeHue onepupoBaTh IOHATUSAMHU: pPalUOHAIBHBIC, WPpalUOHAIbHBIC,
MOKa3aTeibHblE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHUST M HEPABEHCTBA, WX CHUCTEMBI; YMEHHME OICPHUPOBATH
MOHATUSIMHU: TOXAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YPABHEHUHM M HEPABEHCTB, PaBHOCWIBHOCTH
YPAaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHE pEIIaThb YypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; peEIIATh
YPAaBHEHUs, HEPAaBEHCTBA W CHUCTEMBl C IapaMeTpOM; IPUMEHAThH
YPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBbI I PELICHUS MaTEMaTUYECKHUX

3a/1a4 U 3aJ1a4 U3 pazIu4HbIX 00JacTell HayKu U peaibHON KU3HU

YMeHue onepupoBaTh IMOHATUAMHU: (QYHKUIMSA, UYETHOCTh (YHKIHNH,
MEePUOJUYHOCTh (YHKIUH, OrPAaHUYEHHOCTh (YHKUHUH, MOHOTOHHOCTh
(GyHKIMH, SKCTpeMyM (QYHKUUH, HauOojblllee U HAaUMEHbIIEe 3HAUCHHS
(YHKIMM Ha TIPOMEXYTKE, HENpepbIBHAs (YHKIHS, aCHMOTOTHI rpaduka
(GyHKIMH, TiepBasi U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢u3nvYeckuii CMBICT TPOM3BOIHOHM, TEepBOOOpa3Has, ONpeAeTEHHbIN
UHTErpal; yMEHHME HAaXOAWTh AaCHUMITOTHI Tpaduka (QyHKUUH; yMEHHUE
BBIUMCIISATH  NPOU3BOJHBIE  CYMMBI, IPOM3BEIACHMS, YacCTHOIO H
KOMIIO3UIIMK (YHKLUH, HaXOIUTh YpaBHEHHE KacaTeNbHOW K TIpaduky
(GYyHKINMY; yMEHHE HAaXOTUTh MPOM3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE MHCIOJb30BaTh MPOM3BOJIHYIO Uil HccleloBaHUsA (QYHKUHUH,
HAXOJIUTh HAWOOJNBIIME W HAUMEHbBIINE 3HAUYeHUS (QYHKIHNA; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJIb30BAaHMEM ammapara MaTeMaTH4ecKOro
aHaJIM3a; NPUMEHATh [POU3BOAHYIO JUISI HAXOXKJIEHUS HaWIYYIIEero
peleHus B NPUKIAIHBIX, B TOM YHCIIE COLHUAIbHO-?KOHOMHYECKHX U

(u3HUecKrX 3aavax; HAXOJIUTh TUIOMATU U OOBEMBI (PUTYpP C MTOMOIIBIO




HUHTCrpaia, NpuBOAWUTL HNPHUMEPbI MATCMATHYCCKOI0O MOACIUPOBAHUA C

MOMOUIbI0 AU depeHIInaTbHbIX YpaBHEHHUH

YMeHue onepupoBaTh NOHATUAMU: rpaduk GyHKIMH, oOpaTHAs QYHKLUS,
KOMIIO3UIUS (YHKIMM, JUHeWHas (QYHKIUSA, KBajapaTHU4Has (QyHKIUS,
pauMoHanbHast (QYHKUUS, CTENeHHas (YHKUIUS, TPUTOHOMETPHUUECKUE
(GbyHKIIMM, 00paTHbIE TPUTOHOMETPUYECKHE (PYHKIMH, MMOKazaTeiabHas M
aorapupmuueckas (QYHKLUUU; YMEHHE CTPOUTh TIpaUKU H3yYEeHHBIX
GyHKIUH,  BBINOJHATH  [peoOpa3oBaHus  rpa@ukoB  (QYHKIHH,
UCMOJIb30BaTh TPaQUKH IS W3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, MpH
pelIeHny 3a7ad U3 JIPYruxX Y4eOHbIX MPEIMETOB U 3aJad U3 peanbHOMN
KHU3HHM;, BBIpaKaTb (HOpPMYyJIaMU 3aBHCHUMOCTH MEXIy BeJIMYMHAMU,
WCIIOJIb30BaTh CBOMCTBa U rpaduku QYHKUMHA Ui pelleHus ypaBHEHUH,
HEpaBEHCTB M 3a/ay C MapaMeTpamMu; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUI YpPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIE 33/a4M PasHbIX THUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, AOJIM M YacTH, Ha JABM)KEHUE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 337a4ll U3 00JacTH yNpPaBJICHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaAMM); COCTaBJIATh BBIPAKEHMSI, YpaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJayM, HMCCIIEI0BAaThb IIOJYyYEHHOE DEIICHUE U
OLICHMBATh IPaBAOINOJ00HOCTh PE3YJIbTAaTOB; YMEHUE MOJEIUPOBATh
pealbHBIE CUTYallMM Ha S3bIKE MAaTEMAaTUKH;, COCTAaBJIATH BBIPAXKECHUS,
YPAaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 337]a4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJENIM C  UCIOJb30BaHUEM  ammapara  ainreopsl,

MHTEPIPETUPOBATH ITOJTYUYEHHBIN pPE3yJIbTaT

YMeHue onepupoBaTh MOHATHAMU: CpeiHee apudMeTHuecKoe, MeIHaHa,
HanOoIbIIee W HAaMMEHbINIee 3HAYEHUS, pa3Max, JAUCIEPCHUs], CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE HW3BJIEKaTh, UHTEPIPETUPOBATH
nHpOpMaIHNIO, TIPECTABICHHYIO B TaOJHIax, HA AMarpammax, rpadmukax,
OTPa)KaroIllyl0 CBOMCTBA peajbHBIX IPOLIECCOB M SABJICHUM; MPEACTABIATh
UHPOPMALIMIO C TOMOIIBIO TabJMWII W JIUarpaMM; HCCIEI0BaTh
CTAaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUyecKux
METO/IOB H DJIEKTPOHHBIX CPEICTB; rpaMuecKy MCCIEeN0BATh COBMECTHEIC

H216J'II-OI[6HI/I$I C IIOMOIIBIO JHUArpaMM paCcCCUBAHUA U JIMHEHMHOM perpeccuun

YMeHHne onepupoBaTh MOHATHUSAMU: CIIyYalHBIM ONBIT M CIy4ailHOE
COOBITHE, BEPOATHOCTh CIYy4YalHOTrO COOBITHUS; YMEHUE BBIYMCIATDH

BEPOATHOCTb C MCHOJIb30BAaHUEM TIpaQUUECKUX METOAOB; IPUMEHSThH




(bopMyJIBl CIOKEHUS W YMHOXKEHHUS BEpOSATHOCTEH, (hopMyny MOIHOM
BEpOSITHOCTH, GopMyiy bepHyiian, komOMHaTOpHBIE (HAKThI U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTU pealibHBIX COOBITHI; YMEHHE ONepupOBaTh
MOHATHSIMM:  Cy4ailHasi BeJIM4YMHA, paCHpelesIeHne BEpOSTHOCTEH,
MaTeMaTHYECKOE OXHUAAHUE, NUCIEPCHS W CTaHJAPTHOE OTKJIOHEHUE
ClIy4ailHOH  BeNMYUHBL, (YHKUUU  paclpeneseHuss U IJIOTHOCTH
PaBHOMEPHOIO, MTOKA3aTENbHOIO ¥ HOPMAJIBHOTO paclpeie/iCeHUuI; yMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX paCHpe/lelIeHUi Ui pelleHus 3a/1ay;
3HAaKOMCTBO C MOHATHSAMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BEIOOPOUHBIX
WCCIIEIOBaHUM; YMEHUE NPUBOAUTH MPUMEPHI TMPOSBICHHUS 3aKOHA
OONBIIMX YHUCET B MPHUPOIHBIX W OOLIECTBEHHBIX SBJICHUAX; YMEHHE
ONEpUPOBATh MOHATHSAMHU: COUYETAHUE, NEPECTAaHOBKA, YUCIIO COYETaHU,
YHUCIO  NEepecTaHoBOK;, OuHOM  HblOTOHA; yMeHHME  HPUMEHSTH
KOMOMHATOpHbIE (DAKTBl U PACCYKIACHMS JJIs pElIeHUs 3a7ay; OLEHUBATh
BEPOSITHOCTH pPEAJIbHBIX COOBITHI; COCTABIISATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOTYUYEHHBIN pPE3yJIbTAT

YMeHue onepupoBaTb  IMOHATUAMM: TOYKA, IpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIUYMHA yTIJa, IJIOCKUN YIroJl, IBYIPaHHBIN
yroJj, TPEXIPAHHBINA yroJj, CKPELIMBAIOIIUECS MPsMbIE, [1apalIeIbHOCTD U
NEPIEHAUKYISIPHOCTh MPSAMBIX W IUIOCKOCTEW, YTrOoJ MEXKIy IpsSMBIMH,
Yroa MEXAy IMpsAMOM M IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSAMHU,
paccTosiHue OT TOYKM 10 IUIOCKOCTH, PACCTOSTHUE MEXAY HPSIMbIMH,
pPacCTOSIHUE MEXIY IIIOCKOCTAMU; YMEHHME HCIOJIb30BaTh IPU PELIECHUU
3aa4 M3ydeHHbIE (aKThl U TEOPEMBbl TUIAHUMETPHH, YMEHHE OIICHUBAThH
pa3Mepsl OOBEKTOB OKPY’KAalOIIEro MHUpPA; CTPOUTh MaTeMaTH4YecKHe
MOJEJIM C IIOMOIIBK0 TE€OMETPUYECKUX TOHATHM M BEJIWYWH, pEIIaTh

CBA3aHHLIC C HUMU IIPAKTHYCCKUC 3aa4n
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YMeHne onepupoBaTh MOHSATHSIMH: IUIoOmans (Gurypsl, o0béM QuTypHI,
MHOTOTPaHHHK, TNPAaBUIbHBI MHOTOTPaHHUK, CEUYCHHE MHOTOTDaHHUKA,
Ky0, mapaienenuea, OpuU3Ma, NHpamMuia, (Urypa U TMOBEPXHOCTD
BpaIlleHHs], LWINHAP, KOHYC, Imap, cdepa, miomaas cdepsl, IUIONaIb
MOBEPXHOCTH THPAMHJIBI, MPHU3MBI, KOHyca, IMIMHApa, O00BEM KyoOa,
IPSMOYTOJBHOTO TapauleNieNuIeaa, MUPaMUIbl, TMPHU3MBI, IHIHHIPA,
KOHyCa, Iapa, pa3BEpTKa MOBEPXHOCTH, CEYCHUs KOHyca M IWIMHpA,
napajulellbHble OCH WJIM OCHOBAaHHWIO, CEUYCHHE MIapa, IUIOCKOCTb,

Kacaromascs C(l)epbl, ouiInHApa, KOHYCAa; YMCHUC CTPOUTL CCUYCHUC




MHOTOIpaHHHMKa, M300pa)kaTh MHOTOIPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpAIEHUs, UX CEYEHHUs, B TOM YHCIIE C TOMOIIBIO 3JIEKTPOHHBIX CPEJCTB;
YMEHHUE MPUMEHSATh CBOWCTBA I'€OMETPUUECKUX (UTYp, CAMOCTOSATEIBHO
(dhopMynupoBaTh onpeeneHusl U3y4yaeMbIX (PUTyp, BBIIBUTATh TUIIOTE3bI O
CBOWCTBaX M MpHU3HAKAX TE€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
onpoBepraTb HX; YMEHHE MPOBOJIUTH Kiaccuukanuio ¢Quryp Imo
pa3NIUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE JIOTIOJIHUTEIbHbIE

MTOCTPOEHUS
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YMeHue omnepupoBaTh IMOHSATUSMHU: JBHJKEHHE B  IPOCTPAHCTRBE,
MapaJuIeIbHBIA MMEPEHOC, CHMMETPHS Ha TUIOCKOCTH W B TPOCTPAHCTRBE,
MOBOPOT, mpeoOpa3zoBaHue MOA00US, TOAOOHBIE GUTYPBI; YMEHHUE
pacrmo3HaBaTh paBHBIC W TOJNOOHBIC (DUTYPBI, B TOM YHCJIC B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh TEOMETPHUUECKHUE OTHOMICHUS TIPU
pelIeHUH 3aJlady; HAaXOJWUTh T'C€OMETPHUYCCKHE BEIUYHMHBI (JJTMHA, YTOJI,
wionaab, 006EM) MpU pelIeHUH 3aa4d U3 JPYTUX YUEOHBIX MPEAMETOB U
W3 peajbHOW JKU3HU, YMEHHUE BBIYHCIIATH TCOMETPHUYCCKUE BEITUIHHBI
(nmuHa, yroy, miIOmMAAb, OOBEM, IUIOMIA[L MMOBEPXHOCTH), HCIIONb3YS
W3YYCHHBIE (OPMYJIBI U METOBI, B TOM YHCJC: IUIONIAh TTOBEPXHOCTH
NUpaMUIbI, TPU3MBI, KOHYCa, LWIMHApA, TUIomaas chepbl; 00bEM KyOa,
MPSIMOYTOJIFHOTO  MapajUIeNIeNuIeia, MUPAMUIbI, TPU3MBI, [IHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTh OTHOIICHUC 00BEMOB HO,Z[O6HI>IX (I)I/Il"yp
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VYmMmenne ONCpHUpPOBATh MOHATUAMMU: IPAMOYIOJibHasA CUCTEMa KOOpPJAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa Ha YHMCIO, pa3joKEHHEe BEKTOpa Mo 0a3ucy,
CKaJISIPHOE MPOU3BEJCHUE, BEKTOPHOE MPOU3BEICHUE, Yrol MEXIY
BCKTOpaMHu; YMCHHUC HCII0Jb30BAaThb BeKTOpHI:Iﬁ )51 KOOp)II/IHaTHI)II\/'I METO/

JJI PECIICHUS TCOMCTPHUYICCKUX 3a4a1 U 3a/la4 ApYTUX y‘le6HBIX npeaAMeTOB
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YMmenue BI)I6PIpaTI) HOI{XO[[)IHII/Ifl MCTOJ IJId PCHICHHUA 3aJa4u; ITIOHUMAaHUC
SHAYUMOCTU MAaTCMAaTUKH B HU3YUYCHHU TPHUPOAHBIX U O6H.I€CTBCHHBIX
ImpoucccoB u ﬂBJ’ICHI/If/'I; YMCHHUC pacCliio3HaBaTb IIPOSABJICHUC 3aKOHOB
MaTEMAaTUKH B UCKYCCTBEC, YMCHHUC IIPUBOAUTH NPUMEPBI MATCMATHUYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOW MAaT€MaTHYECKOW HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHKE
Ko IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
A
1 Yucna v BIYUCICHUS
1.1 HarypanbHble u niensle uncna. IlpusHaku AeIMMOCTH LENbIX Yncel
1.2 Paunonanbupie uyncna. OOBIKHOBEHHBIE M JIECATUYHBIE JApoOH, MPOLEHTHI,
OeCKOHEUHBIE IEPUOTUYECKUE IPOOH
1.3 Apudmerndeckuil KOpeHb HaTypalbHOM creneHu. JeHcTBUs ¢ apudMeTHYeCKUMU
KOPHSIMHU HaTypaJIbHOW CTENIEHU
1.4 Crenenb ¢ wensiM MokazateneM. CTeneHb C paldOHAIBHBIM IOKa3aTeIeM.
CBolicTBa CTENEHHU.
1.5 CuHyc, KOCHMHYC W TaHIMEHC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHTe€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTnyHble U HATypalIbHbIE JOTapUPMBbI
1.7 JetictBurenbHble  4Yucia. ApudmeTHdeckue omneparuu ¢ JACHCTBUTEIbLHBIMHU
yucnaMu. [IpubnuxEHHbIE BHIYUCICHUS, IPaBUIa OKPYTJICHUS, PUKUIKA U OLIEHKa
pe3yJibTaTa BBIYMCIECHUN
1.8 [TpeoOpa3oBaHue BbIpAKECHUNA
1.9 Kommiekchsle yncna
2 VYpaBHEHMSI U HEpaBEHCTBA
2.1 [{enble 1 TpOOHO-pallMOHANBHBIE YPaBHEHUS
2.2 HppauyroHanbHbIEe YpaBHEHUS
2.3 TpuronomeTpuueckue ypaBHEHHs
24 [Toka3zarenbHble U TorapupMUIecKre ypaBHEHHS
2.5 Llenpie u 1poOHO-palMOHATIFHBIE HEPABEHCTBA
2.6 HppauyroHanbHbIE HEPABEHCTBA
2.7 [TokazarenbHble U JorapuPMUUECKUE HEPABEHCTBA
2.8 TpuroHomeTpruyecKue HEPaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMSI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 Martpuua cuctembl JIMHEHHBIX YypaBHEeHUH. OnpeaenuTesib MaTpULIbL
3 DyHKIUN U TpapUKU
3.1 @yHkus, cnocoObl 3anaHus Qynkuuu. I'padux ¢ynkumu. B3aumHo oOpartHble

¢ynkuuu. YétHele 1 Heu€THBIe QyHKIMU. [leproanueckue GpyHKINHI




3.2 OOnacTp ompeneneHuss ¥ MHOXKECTBO 3HaueHWH ¢yHkuumu. Hynum ¢yHkuum.
[TpomexxyTkn  3HAKONOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKILHUH.
Makcumymbl 1 MUHMMYMBI GyHKIuH. Haubonbliee W HauMeHblee 3Ha4YeHHE
(YHKIIMM Ha IPOMEXKYTKE

33 CrenenHass (yHKLUMS C HaTypajJbHBIM M LeJNbIM Ioka3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U TpaduK KOPHS 1-0 CTETICHU

34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu

3.5 [TokazarenbHas u norapupmudeckas GyHKINU, X CBONCTBA U TpauKH

3.6 Touku paspeiBa. AcumnTorel rpaduxoB ¢yHkuui. CBoiicTBa  QYHKIMH,
HENPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH

3.8 Apudmernueckas 1 reoMmerpuyeckas nporpeccuu. opmyiia cI0XKHBIX MPOIIEHTOB

4 Hayana maTemaTnueckoro aHainsa

4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIIMMA

4.2 [IpumeHeHHe MPOU3BOAHOM K HCCIEIOBaHUIO (YHKUMHA HAa MOHOTOHHOCTh H
skcTpeMyMbl. HaxokaeHne HauOoJblIero ¥ HaMMEHBIIEro 3HaueHUs (YHKLIMU Ha
OTpe3Ke

4.3 [TepBoobOpasnas. MaTerpan

5 MHoxecTBa U JIOTHKa
5.1 MHosecTBO, onepanuu Haj MHOXKecTBaMu. J{narpamMmsel Jinepa — Benna
5.2 Jloruka

6 BeposiTHOCTB U cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTHKA

6.2 BepositHOCTB

6.3 KomMOunaropuka

7 I'eomerpus

7.1 ®urypsl Ha MIOCKOCTH

7.2 IIpsiMBIE U INIOCKOCTHU B IIPOCTPAHCTBE

7.3 MHOrorpaHHuKu

7.4 Tena u NOBEpXHOCTH BpaLCHUS

7.5 Koopaunatsl 1 BEKTOPBI
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