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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYEeCKOE€  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUHU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl TIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIAa, B YaCTHOCTH
duznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  O0OecleueHUE  BO3MOXKHOCTM  NPUOOpPETeHHS U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(HecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHbIMM 33JauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacimpeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYphI U
¢dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (UTYypax KaK o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pelICHU 3a/1aY;

dbopMUpOBaHrE YMEHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MUpPE MHOTOTPAHHUKH M Tejla BpAaIEHUS, KOHCTPYHPOBaTh T'€OMETPHUYECKUE
MOJIENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHYECKUX TeOopHuil, (opMHpOBaHME TOHWMAHUS POJM AKCUOMATHUKH TPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JIOKa3aTeIbCTB U alTOPUTMOB
pellleHusl, YMEHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a71a4 U 3a7a4 C MPAKTUUYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHMHU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCUOMATHKHU B MPOBEJECHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (PYHKIIMOHATILHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUH:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMil, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKkToppl W  KOOpAHWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEp>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENIbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
POrpamMMbl, pacHpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
cOOJII0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIKOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  00ydeHUsS, TOCTPOCHHS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuéroMm BbIOOpa Oyaymiel npodeccuu, obecreuynBasi MPEEMCTBEHHOCTb MEXKIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KJIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHSITUA  CcTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxxeHue NpsiMBIX B IPOCTPAHCTBE: IIEPECEKAIOLIMECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
MPSMBIE B MPOCTPAHCTBE, MAPAUIEIBHOCTD TPEX MPSIMBIX, NAPATUIETBHOCTh IPSMON
u 1iockoctu. [lapamienbHoe W LEHTpPaAJbHOE TMPOEKTUPOBAHUE, N300pa’keHUE
¢uryp. OcCHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBOKCTBA IapajuIeIbHBIX IIJIOCKOCTEH. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTU: MEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHECHAUKYJISPHbIE K TUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOopemMa O NPsSIMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHansHo€ IIPOEKTUPOBAHMUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: MNPU3HAK  MEPHEHAUKYJIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBOICTBa IUUIOCKHX YIJIOB MHOTOrpaHHOro yria. CBoHCTBa IUIOCKMX U
JIBYTPAHHBIX YTJIOB TPEXTPAaHHOrO yrjia. TeopemMbl KOCMHYCOB U CHUHYCOB [IJIf
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCThH MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
[IPaBUJIBHOW nupaMuzbl. IIpaBuibHbBIE MHOIOTpAaHHUKH: NpPAaBUJIbHAS MpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KkyO. IlpencraBieHue o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TIMOBEPXHOCTHM U TOBEPXHOCTU NPABWIHHOM MHUPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
NapaJuIeenue d, CUMMETPHUsS NPABWIBHBIX IPHU3M, CHMMETpPHUS NPaBUIBHON
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMHU: CIIOKEHHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwtenenunena. TeopemMa O pas3loKEHWH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHATHA: UUIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAsl MOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
UINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpallleHUsI Ha TIoCKOoCTU. Pa3BépTka muimHapa u koHyca. Cummetpusi cepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMHJIpA, MUpaMuabl U KoHyca. O0BEM Iapa U 1MapoBOTO
CEerMEHTA.

KoMOuHnanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BhnucaHHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,



OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH UWIMHAPA, KOHyca, Iuiomanas chepsl U e€ JacTew.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHUSI: CEUYCHUS LUIIMHIpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHMI: METOJ CJEIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ| IEepeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
cUCTEMa KOOpAMHAT B ITpocTpaHcTBe. KoopauHats! Bektopa. PaznoxeHne Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIM METOJ MpH PEIIEHUU TIeOMETPUUYECKHUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKCHUH: TapauIelbHBIA IEPEHOC,
LEHTPAJIbHASI CUMMETpUS, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00YUJaIOIIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTHUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXICHHU, BOCIPUUMUYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTH4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYPhl, TIOHUMAaHWE BIUSHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpenibl, IJIAHUPOBAHUE TMOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKHh Kak c]epbl 4eToBEUECKOM IesATEeNbHOCTU, JTamnoB €€
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIUBUIYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCHU(DUKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOJFOMCHUIX M YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOINPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUYHe,  MNpodieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHMEC
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakXKe BbIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETa HA
BOIPOC U JJIsI pEIICHUS 3a/1a4;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIIHHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTAX, AAaBATh IIOACHCHHA II0 XOAY PCHICHUA 3aJda4dH,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHMS € YYETOM 3aaad
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH Y4YEOHBIX 3ajad, MPUHUMATh I1€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (0OCykaeHUS, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBA3aHHBIMU C MHOTOTPaHHUKAMH;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJIHO ONEPUPOBATH  TOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIOJHATH M300pakeHus puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUM, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJIHO OIEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTRE;

e BBINOJHATH ICUCTBUS HAJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HaXO0XXJICHUE TE€OMETPUUYECKUX BEIUYUH, MPUMEHSSI U3BECTHBIC METOJbI
MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKaTh, MPeOOpa3oOBbBIBATh U WHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYpax, MPEJACTABICHHYIO Ha
yepTexkax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HAa TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIlMH, MPUMEHATh M3yYCHHBIC MOHSTHUS B
mpolecce IOMCKAa  pelIeHUusT MaTeMaTU4ecKH  CcPOpMYyIHpPOBAHHON
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAXO0XKJICHUEM IeOMETPUUYCCKUX BEITUYMH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T'€OMETPUU KakK
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOIOKEHNE C(hephl U IIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C KOMOWHAIIUSIMU T
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n3o0paxaTh u3ydaeMble (DUTYpPBI, BBINOJHITh (BBIHOCHBIE) TIJIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUN OT TOYKH JI0 TIJIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEJ BpaIlCHUS IIPH
MapajuieIbHOM  MEPEHOCE, LEHTPAJIbHOM CUMMETPHUM, 3€pPKaAIbHOMU
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MPOXOAIIUE Yepe3 BEPIINHY), CEUCHUS I1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIINX HECKOJIBKO IIArOB PEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALINU, IPUMEHATh U3YUEHHbIC
IIOHATHUSI, TEOPEMBI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  CHOPMYJTUPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh MpeCTaBiICHUsT 00 OCHOBHBIX ASTalax pPa3BUTHUS T€OMETPUHM Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMMbl Bceero Kontponbnbie | IIpakTiieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 BBeneHue B cTepeoMeTpuio 23 1
5 BsaumHoe pacronoxeHue npsiMbix B 5 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3
IIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYriel 1 paccTosTHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111eHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kontponsisre | Mpakrieckie (undposbie)
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
5 [ToBTOpEHME, 06061116HI:1€ " 15 1
crcTeMaTH3aIus 3HaHU
3 OO0BEM MHOTOTpaHHUKA 17
Tena BpamieHus 24
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrkeHus 5 1
-, IToBTOpeHue, 06o6meHI:Ie u 17 2
CUCTeMaTH3aIlvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMasi,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300paKEHUs Ha PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsATHS: nepecekaronecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

IlonsTus: NepeceKaromumecs mIoCKOoCTH,
nepeceKarommecs npsaMas 1 rmjiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOINUX 00HEKTOB

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE




CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
cnencTBus U3 HUX. CrocoObl 3a1aHus
HPSMBIX U ITIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300paxenune cedyeHuit nmupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpammmBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LBETAMH

11

N300pakeHue ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
ITOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

12

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJAT YEPE3 UX
pé6pa. N3o0paxkeHue nepeceueHust
ITOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

13

N300pakeHne ceueHnil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

14

MeTton ClIeaoB s MOCTPOCHUMA CcedeHUI




15

Meroa cnesoB AJisi MOCTPOCHUS CEUYEHUH.
CaoiicTBa nepeceyeHuid NPsMbIX U
IIJIOCKOCTEN

16

Mertop cie10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue cevueHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I " 3alliCh HI1aroB
MTOCTPOCHHUS

18

[TocTpoenue ceveHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I U 3al1UCh HI1aroB
MTOCTPOCHHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTen(el‘/’I " 3aIllUCh IIaroB
MTOCTPOCHHUS

20

[Toctpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTen(el‘/’I " 3allUCh HIaroB
MTOCTPOCHHUS

21

[ToBTOpenune mnanumerpuun: Teopema o
MIPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYroJIbHUKOB

22

[ToBTOpenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus




IJJAHUMETPUU U CTEPEOMETPUH

23

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoOe pacnosnoxeHue npsiMbIx B
npocrpancTse. CKpenyBaronmecs
npsimble. [Ipu3Haky cKpemuBaromuxcs
npsmbix. [TapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NIPSIMOM NapalieIbHON
JAHHOM NPSMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha JaHHOU
npsaMoi. Jlemma o nepecedeHuu
MapaJUIEIbHBIX MPSMBIX INIOCKOCTBIO

26

[TapannensHOCTb TpeX MpsiMBIX. Teopema o
TpEX MmapajuleNbHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauenbHON IPOeKINUN

28

[MenTpanbHas nmpoeKkuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXIY NPSMBIMU

29

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

30

[TonsATHA: mapauIeTbHOCTD MPSMOM U




IIJIOCKOCTH B TIpocTpaHcTie. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM U
IJI0CKOCTH

31

FCOMeTpI/I‘-IGCKI/Ie 3aJa4d Ha BBIYMCICHHUC U
J0Ka3aTcJIbCTBO, CBA3aHHBIC C
MapalyiCJIbHOCTBIO IIPAMBIX U IJIOCKOCTEH
B ITPOCTPAHCTBEC

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
napajuieJIbHOTO APYroi npsMoi. Pacuér
OTHOLUEHUH

33

[TapannenpHas npoeKUHs, IPUMEHEHUE
JUTSl IOCTPOCHUS CEUCHHM Ky0a 1
napauienenunena. CeoncTaa
napajuieJienuIeaa u Ipu3Mbl

34

[TapannensHele ockocty. [IpusHaku
NapajlIeNIbHOCTHU JIBYX IUIOCKOCTEH

35

Teopema 0 napajuIeIbBHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHIGfI
yepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
IIJIOCKOCTH U CJIEJICTBUA U3 HEE

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX IIEPECEUCHUS
[P [IEPECEYCHUN IBYX MMapasjIeiIbHbIX
IIJIOCKOCTEN TpeThen

37

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,




3aKJIIOYEHHBIX MEKY I1apajuleIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH NIPSIMOM €
JABYMS NTapaJuIEIbHBIMU IUIOCKOCTAMU

38

[ToBropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIBLHOIO
napaesenumnena

41

Boruncnenue UIMH OTpE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieIenuIe e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
MEPIEHIUKYISIPHOCTH IIPSIMOMN U
IIJIOCKOCTH

43

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH IIPSMOH U
IJI0OCKOCTH

44

TeopeMa 0 CylIeCTBOBAHUH U
€AMHCTBEHHOCTH IPSIMOM, MTPOXOASIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INTIOCKOCTH

45

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX

47

[lepnienuKynsgp U HAKJIOHHAS.




ITocTpoeHune nepneHuKyIIsipa U3 TOYKH Ha
IPSIMYIO

[lepnieHqUKYISp ¥ HAKJIIOHHAS.

48 ITocTpoeHue nepneHuKyIsipa U3 TOYKH Ha
IPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax
(mpsimast 1 oOpaTHasi)

50 Teopema o TpEX MeprneHAuKyIIpax
(npsimast 1 oOpaTHas)

51 Yron Mexay CKpeumBarOIUMUCS
HPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYISAPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuennii kyoa, MpU3MBlI,

54 IIPaBWJIBHON MUPaMUABI C TIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuenunii kyoa, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
CummeTpus B IpOCTPaHCTBE

56 OTHOCHTEJIBHO IUIOCKOCTH. [Inockoctn
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3HaK nepneHMKyJIIpHOCTH MPSIMON U
IIJIOCKOCTH KaK CIIEICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér

paCCTOSIHI/Iﬁ OT TOYKH JO IIJIOCKOCTH




59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

60

CriocoObl OIYCTHTD NEPIICHIUKYIISAPHI:
CUMMCTpPUA, CABUTI TOYKHU I10
MapajuIeIbHON IIPSIMOU

61

CaBur no HenapauieIbHON IpsMOH,
M3MEHEHUE PACCTOSHUN

62

KontponbHas padota "B3anmuoe
PacMoJI0KEHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcTae"

63

[ToBTOpEHME: Yroa Mexay NPsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKPELIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/ILIeCKI/Ie METOAbI BBIYUCIICHUA
yriia MCXKAy NpAMbIMUA B MHOT'OI'paHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOTO yTIila

67

[lepnenaukynspusle miockoctr. CBONCTBA
B3aMMHO NEPIEHAUKYISPHBIX MJIOCKOCTEHN

68

[Ipu3Hak nepneHaAuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
IIEpeCEYEHM IBYX MIIOCKOCTEN
NEPIEHIUKYIIPHBIX TPEThEN TNIOCKOCTH

69

[IpssMoyTONBHBIN MapajuIeenuIe; Kyo;




HU3MEPEHMS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuiejenumena

70

TeopeMa 0 nMaroHany NpPsIMOYTOJILHOTO
napajulesIenuIe1a ¥ CIeCTBUE U3 HeE

71

CrepeoMeTpuyecKre U MPUKIIaIHbIC
3aJlauM, CBA3aHHbBIE CO B3AUMHBIM
PAaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

72

HOBTOpeHI/IeZ CKPCIIUBAOIIHUECA ITPSAMBIC,
mapayiCJIbHbIC INIOCKOCTU B CTAHAAPTHBIX
MHOI'OI'paHHHUKax

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPEIUBAIOIIUMUCS TPSIMBIMHU B
MIPOCTBIX CUTYAIUSAX

74

Paccrosame oT TOUKH J0 IIIIOCKOCTH,
pacCcTosIHuEC OT HpHMOﬁ J0 IIITOCKOCTH

75

Beruncnenue paccTosHUA MEKIY
CKpELIMBAIOIIHUMHUCS NPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

76

TpéXrpaHHblii yroi, HepaBeHCTBa IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAaHHOIO yIJia

77

DneMeHTHI CPepUIecKOil TeOMETPHH:
reoJIe3M4eCcKue JIMHUHN Ha 3eMIie

78

KonrtponsHast padora "Yrisl u
paccrosiHus"

79

Cucremaru3zanus 3HaHuN "MHOTOrpaHHUK




U €70 DIIEMEHTHI"

IInpamupa. Buael nupamun. [IpaBunpHas

80 1
nupaMua

81 [Tpusma. IIpsimast 1 HAKJIOHHASI IPU3MBI. 1
[TpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
MPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo

83 Brimykisie MEHOTOrpanHukd. Teopema 1
Ditnepa
Beimykiipie MHOTOrpanHuKd. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHHUKH

85 Kontposbnas padota "MHoOrorpaHHuky" 1

36 [ToHsATHE BEKTOpA HA MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BEKTOPOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JICXKAIIHUX B OJTHOM 1
TUTOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Beruncienue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1




96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O06o001eHre u cucTeMaTr3aIs 3HaHUK 1
99 O06o01IeHre U cCTeMaTU3alus 3HAHUN 1
100 HroroBas koHTpobHas paboTa 1
101 HroroBas koHTpoJIbHAS paboTa 1
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Hara uudgponbie
Neni/m | Tema ypoka KonTpoabubie | IlpakTuueckue
Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl

1 [ToBTOopenue Tembl "KooparHaTel BEKTOpa 1

Ha IJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTOopenue Temsl "CkansipHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1

MEXy BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOH, 1

MpoXos1Iel uepes 1Be TOUKH"
5 VYpaBHEHHE MIIOCKOCTH, HOPMaJb, 1

ypaBHEHUE TJIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MporpaMMHUpPOBaHUE
9 JIuneliHble HEPABEHCTBA, JINHEWHOE 1

MpOrpaMMHUPOBAHUE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1

MEXy MPSMBIMUA B MHOTOTPaHHUKAX
11 AHaIUTHYECKHE METO/IbI pacyéTa yria 1

MCKAY JIOCKOCTSAMU B MHOTOTI'pPaHHUKAX




dopMyia pacCTOSSHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOPJIMHATAX

13 Haxosxnenue paccTostHui OT TOUYKH 70
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTostHui OT TOYKHU J10
IJIOCKOCTH B TIPABUJIBHOM IMUPAMHUJIC

15 KontposbHas padota "AHamuTuyeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKHU

17 CeueHrss MHOTOTPAaHHUKOB: METO]T CJICJIOB
CeueHuss MHOTOTPAaHHUKOB: CTaH/IapTHHIC

18 IJIOCKOCTH, TIEPECEUCHUS MPSAMBIX
IIOCKOCTEH

19 [TapannensHble MPSIMBIC U TITIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannensHble MPSIMBIC U TITIOCKOCTH:
pacy€r OTHOLIEHUM
[TapannensHbie MPsMbIE U TUIOCKOCTH:

21 YTJIBI MEXY CKPEIMBAIOIIUMUCS
MPSIMBIMU
[lepieHIUKYNSpHBIC TIPSIMBIC U

99 TJIOCKOCTH: CTaHJAPTHBIE Maphl
MEPIEeHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[TeprieHIUKYIISIpHBIC TIPSIMBIC U

23 IIJIOCKOCTH: TEOPEMA O TPEX

MEePIEHIUKYIISIPAX




24

[lepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHUS [IIUH B
MHOI'OIPaHHUKAX

25

IToBTOpenue: iomanu
MHOTOYTOJTEHUKOB, ()OPMYJIIBI JIS
TJI0IAIeH, COOOPaKEHUSI TIOI00MS

26

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI /ISt
Iomaaen, COoOpakeHHs MO00MS

27

[ToBTOpEHHE: MIOIIAN
MHOTOYTOJLHUKOB, ()OPMYJIBI JIS
TIomaael, COoOpakeHHs O00MS

28

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TIOIIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

30

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJulesenuesaa

32

3amaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yTia

33

CrepeoMeTpHUueCKUE 3a7jaui, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napaiesnenumnena




HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C

34 BBIYMCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuiesienume/1a

35 O0BEM NpsIMOI TPU3MBI

36 CrepeoMeTpHUYECKUE 3a]1a9H, CBI3aHHBIC C
BBIYHCIICHHUEM 00BbEMOB IIPSIMOM TTPHU3MBI

37 [IpukiaaHbIe 3a1a4H, CBSI3aHHBIC C
00BEMOM MIPSAMOM ITPU3MBI
Brruuncienue 00bEMOB TeJI ¢ IIOMOIIBIO

38 omnpeaenéHHoro uarerpana. O0bpém
HAKJIOHHOM IPU3MBbI
Brruncienue 00bEMOB TeJ ¢ IIOMOIIBIO

39 omnpeaenéaHoro uarerpana. O0bpém
MU PAMH/TBI

40 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM

a1 dopmyna 00béma nmupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIINM YTIIOM

42 CrepeoMeTpHUYECKUE 3a]1a9, CBI3aHHBIC C
00BbEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHUyecKre 3a7a4u, CBI3aHHEIE C
o0BEMaMK MUPaMUIbI

HKJIaJHBIC 3a]1a41 10 TEME ‘bEMBI

I1 "O06

44 Ten", CBI3aHHbIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI

46 [Ipumenenune 00bEMOB. Beruncienue




pacCTodHuA A0 IMMIIOCKOCTU

KonTponbras padota "O0béM

47 |
MHOT'OTpaHHUKA
Hunuaapuyeckas MOBEPXHOCTb,

48 oOpa3syromue NUIHHIPHIESCKON
MTOBEPXHOCTHU

49 Hunuuap. [psamoii KpyroBod HUIMHAP.
[Tnomaap MOBEPXHOCTH UIUHIPA

50 Konnueckas moBepxHOCTh, 00pa3yromue
KOHHMYECKOU nmoBepxHocTu. Konyc

51 Ceuenue KOHycCa MIOCKOCTHIO,
NapajuIeIbHOM MII0OCKOCTH OCHOBAHUS

50 VYceuénnblil konyc. M300paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKkue 3aaun Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUI LIWINH/PA, KOHYCa
CrepeoMeTpuuecKkue 3aaun Ha

56 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUI LIWINHIPA, KOHYCa

57 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
MATUHIPOM

58 [Ipuknansble 3a1a4u, CBSI3aHHBIE C

MUJIMHAPOM




59

Cdepa u map

60

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

61

[lepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bu u n300pakenue mapa

62

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTei

63

Cummerpus chepsl u mapa

64

Crepeomerpudeckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHHUE,
CBsI3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM MX CEUCHHI TIOCKOCTHIO

65

Crepeomerprudeckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBHIUUCIICHNUE,
CBsI3aHHBIE CO c(epoil u mapom,
MOCTPOCHUEM MX CEUCHHI TIOCKOCTHIO

66

[TpukinagHble 3a0a49H, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
noxoous

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OIrpaHHUKOB

69

3anaun 1o teme "Tena 1 MOBEPXHOCTH
BpaiieHus"

70

3anaun o teme "Tena v MOBEPXHOCTH




BpauieHus"

71

Konrponsnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

006bem mumrHapa. Teopema 00 00bEMe
MPSIMOTO LIJIMHIpa

73

Brruncnenne 00bEMOB TEI ¢ TOMOIIIBIO
onpeaenéHHoro uurerpana. O0béM
KOHYyca

74

ITimommaan OOKOBOM U TIOTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1auu, CBsI3aHHbIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyCa

76

[Tpuknanueie 3ana4un mo Teme "OOBEMBI U
IJI0IA I TOBEpXHOCTEN Ten"

77

O06bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 06wéme mapa. [1nomans
cdepsrl. CTepeoMeTpuyecKkue 3a1auu,
CBSI3aHHBIE C BEIYHCICHUEM 00BbEMOB
IIapa, apoBOro CETMEHTa U IapOBOTO
CeKTOpa

78

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
TUTOIIASIMH [TOBEPXHOCTEH 1 00BEMaMu
MOAOOHBIX TEJ

79

[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenne o06wEma mpu mogo0uu.




CrepeoMeTpHUUECKUE 3a]]a4H, CBA3AHHBIE C
BBIYHCIICHHEM 00bEMOB Tell U TUIOIIAAeH
MOBEPXHOCTEM

80

KonTponbras pabora "[Tnomanu
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX T

81

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBm>keHust U paBeHCTBO Guryp. O0mime
CBOIWCTBA JBUKCHUI

82

Bupl nBuxkeHuil: napamiebHbII
MEePEHOC, IEHTPAJIbHAsI CHMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT BOKPYT
IpsAMOI

83

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

84

FGOMeTpI/ILIeCKI/IG 3a1a41 Ha MPUMCHCHUC
JABUIKCHUA

85

Kontponbnas padota "BekTops! B
npocrpaHcrae”

86

Oo6o06muaromiee noropenue 11 noHATUH U
METO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"[TapamienbHOCTB MPSAMBIX U IIJIOCKOCTEMN
B ITPOCTpaHCTBE"

87

O6o06maromiee noropenue 11 noHATUH U
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"BexTops! B mpocTpaHcTee”

88

O6o06maroriee noropenue 11 noHATUH U




MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHUI:
"BekTopsb! B mpocTpaHcTBe"

89

Oo6o06maromee noropenue 11 noHsATUH U
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"OO6beM MHOTOTrpaHHUKA"

90

Oo6o06maromee nmosTopenue 11 nmoHsTHH U
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHWI:
"O6beM MHOTOrpaHHUKA"

91

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWI:
"ITnomanau moBepXHOCTU U 0OBEMBI
KpyIJIbIX TEN"

92

O6o6matonee nopropenue 11 nousruii u
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"ITnomanau moBepXHOCTU U 0OBEMBI
KpyIJIbIX TEN"

93

WroroBas koHTpoJsIbHAs paboTa

94

Hrorosas KOHTPOJIbHAA pa60Ta

95

[ToBTOpenue, 0600mEeHNE U
CUCTeMaTH3aIusl 3HAaHUH

96

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX NHIKCHEPHBIX U




KOMITIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
97 HayKU U €€ pojib B PA3BUTUU

COBPCMCHHBIX MHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
98 HayKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHIKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
99 HAyKH U €€ POJIb B pa3BUTUHU

COBPCMCHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

WcTopust pa3BUTHS CTEpPEOMETPHH KaK
100 HayK{ U €€ poJib B Pa3BUTUU

COBPCMCHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
101 HayK{ U €€ poJib B Pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U

102

KOMIIBIOTCPHBIX TEXHOJOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsieMble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMOro .
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus
pe3yabTara
7 I'eomerpus
7.1 OrnepupoBaTh NOHIATHAMU: TOUKA, MPAMAasi, INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUU M CJCACTBUS M3 HHUX INPU pPEIICHUU
' TCOMETPUUYECKUX 3a/1a4
73 OnepupoBaTh MOHATHAMH: MAPAUICIBHOCTh W TEPIEHANKYISIPHOCTH
' MPSMBIX U TJIOCKOCTEH
74 KrnaccudunupoBaTs B3aUMHOE PACIOJOKEHUE MPSAMBIX W TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHSATUSMU: JABYIPAaHHBIM YroJl, TpaHU ABYIPAHHOTO YTJIa,
7.5 pebpo IBYrpaHHOIO yIiia, JUHEWHBIN YTroJi JBYTPaHHOIO yriia, TpagaycHas
Mepa JBYTPaHHOTO yriia
76 OnepupoBaTh TOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIJIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAaHHHKA, TPABUJIbHBII MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (MMHpaMHaa, IMPU3MA,
' IPSIMOYTOJIBHBIN Mapajienenumnen, Kyo)
KnaccudumupoBaT  MHOTOTpaHHUKHM,  BBIOMpas ~ OCHOBaHUSA s
7.8 KJTaCCU(UKANUHU (BBITYKIbIC W HEBBIMYKIbIC MHOTOTPAHHUKH, MTPaBUIHHBIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIC PU3MBI, TapalIeIICITUTICIBI )
7.9 OnepupoBaTh MOHATUSMU: CEKYIIasi INIOCKOCTh, CEYCHHE MHOTOIPAaHHUKOB
710 OOBSICHITh TPUHITUIIBI TIOCTPOCHUS CEUCHUH MHOTOTPAHHUKOB, UCTIONB3YS
' METOJI CIIEJI0B
CTpouTh CEYCHHWS MHOTOTPAHHHKOB METOJOM  CJICJIOB, BBITIOJTHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP:
BH/JI CBEPXY, COOKY, CHU3Y
Pemarp 3a7aun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYMH IO oOpas3iam
WIK aJTOPUTMaM, TPUMEHSSI W3BECTHBIC AaHAIMTHYECKHE METOJbI IPHU
7.12 peIIeHWH  CTaHJAPTHBIX MaTeMaTHYeCKMX 3a]ad Ha  BBIYUCIICHHE
pacCcTOSTHUH MEXIy JBYMS TOYKAMH, OT TOYKH JI0 MPSMOM, OT TOYKHIO
TUTOCKOCTH, MEXTY CKPEIINBAIOIIUMUCS TIPSIMBIMHU
Pemarp 3aaun Ha HaXOXXKIEHHE T€OMETPUYECKUX BEIMYUH IO oOpas3iam
7.13 WU  aJIrOpUTMaM, TPHUMEHSS HM3BECTHBIE aAHAJTUTHYCCKHE METOIbI TpHU

PEIICHUN CTAaHAAPTHBIX MAaTCMAaTUYCCKHUX 3aaad Ha BBIYHUCICHUC YIJIOB




MEXIY CKPCIIMBAIOIIUMUCA MNPAMBIMHA, MEXKIY IMPSIMOM M IUIOCKOCTBIO,
MEXIY IIIOCKOCTSAMU, ABYTPAHHBIX YIJIOB

Boruucnsats 00bEMBI U TIIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma,

7.14 nupamMpa) ¢ MpUMEHEHHEM (OpMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
IUIOINASIMH TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTb NOHATUSAMU: CHUMMETPHUS B IPOCTPAHCTBE, IEHTP, OCb M
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUU (UTYPHI
U3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Qurypax, TMpeACTaBICHHYIO Ha
YepTerkax U pUCyHKax
[TpumensTh reoMeTpuueckue (aKThl Ui PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3aa4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpuMmeHsATh mOpoOCTEUIIME NPOrpaMMHBIE CpPEICTBA M AJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TPH PEIIEHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOIUTH TpUMEpPHl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUpPOAE U
' JKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHsTh MONyYeHHbIE 3HAHUS HA MPAKTHKE: aHAIU3UPOBATH PealibHbIC
CUTYallUu ¥ MPUMEHATh U3yYCHHbIC TIOHATUS B MPOIECCE MOUCKA PELICHUS
MaTeMaTHU4ecKu cPopMyITUPOBAHHON MPOOIEMbI, MOAECIUPOBATH pEabHbBIE
7.20 CUTyallul Ha S3bIK€ T€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
UCTIOJI30BAHUEM T€OMETPUYECKHUX TOHSATHIA W TEOpeM, ammapara anreopsl,
pemiaTh ~ MPaKTHYECKHE  3aJadd,  CBS3aHHBIE C  HAaXOXKICHUEM
TeOMETPUYECKUX BEITMUNH
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoOro .
0o0pa3oBaTe/IbHON NPOrpaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh TOHATHAMH: IFTHHIPHYECKAs MOBEPXHOCTh, 00pa3yrolye
6.1 MWIMHAPUYECKOW TMOBEPXHOCTH, IIMIIMHAP, KOHUYECKass TOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 PacnoznaBats Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccuduupoaTs B3auMHOE pacrnojoKeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATUSMH: IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApPOBOW CIIOM, OCHOBAHME ILIAPOBOTO CIIOS, BHICOTA IIAPOBOTO

CJI051, IIIAPOBOM CEKTOP




6.6

Bbraucnsate 00bEMBI M IUIOMIANM  TMOBEPXHOCTEH TeNl  BpalleHUs,
T€OMETPUUYECKUX TEJ C MPUMEHEHHEM (POPMYIT

6.7

OnepupoBaTh NOHATHSMHU: MHOTOTPAaHHUK, BIHMCAaHHBIA B cdepy W
ONKCAHHBIN OKOJIO cdepbl, cdepa, BIUCAaHHAS B MHOTOTPAHHHUK WJIH TEIO
BpalICHUs

6.8

BBIYHCIATE COOTHOIICHHUS MEXKIY IIOMAJISIMH ITOBEPXHOCTEH U 00BEMaMuU
MOAOOHBIX TEN

6.9

N3o6paxarh u3zydyaemble GUTYpbHl OT PYKH U C HPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbonHATe (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (QUTyp: BUJI CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUECHHS Tl
BpallcHUs

6.11

W3BnekaTb, WHTEPIPETHPOBATH M MPEeoOpa3oBBIBATh WH(POPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPHYECKHX (Urypax, NpeACTAaBICHHYIO Ha
4epTekKax U pUCYHKAX

6.12

[IpumeHsTh reoMeTpudeckre (GaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3a/1a4, MPEAIOJIAralolnX HECKOJBKO IIAaroB pEUIeHUs, €CIU YCIOBUSA
MIPUMCHEHHUS 33JIaHbI B SIBHOU (hopMe

6.13

OHCpHpOBaTL MMOHATHEM: BCKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJIH?ITI) HeﬁCTBHﬂ CIIOKCHU A BeKTOpOB, BBIYHUTAHUA BeKTOpOB Hu
YMHOXXEHHUSI BEKTOpa Ha 4YHCIO, OOBSACHSITh, KAKUMH CBOWCTBAMH OHH
o0azaroT

6.15

[TpuMeHsTh paBUIIO NapajlieNenuIena Npy CI0KeHUH BEKTOPOB

6.16

OHepI/IpOBaTL MOHATHUAMU: NOCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, PAaBEHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YI'OJl
MCKAY BCKTOPAMH, CKAJIIPHOC IMPOU3BCACHUC BCKTOPOB, KOJJIMHCAPHBIC U
KOMIIJIAaHAPHBIC BEKTOPLI

6.17

Haxoaute CYMMY BCKTOPOB M IPOHU3BCACHUC BCKTOpPAa HaA YHUCIO, YIOJ
MCKAY BCKTOpaMU, CKAJIAPHOC MNPOU3BCACHHUC, PACKIIAAbIBATH BCEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

33.IIaBaTB IIJIOCKOCTh YPABHCHUECM B HeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUC 3aladu Ha IMPUMCHCHUEC BCKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemiate 3aga4u Ha JOKa3aTCJIbCTBO MAaTCMAaTUYCCKUX OTHOIIICHUH H
HaxXOXXIACHUC TCOMCTPHUYCCKUX BCIIMYUH II0 o6pa3uaM W aJIropuTtMam,
IMPpUMCEHAA HN3BECTHBIC METObI npu peIICHU A CTaHIapTHBIX
MaTEMaTHYCCKUX 3a1a4

6.21

HpI/IMCHHTL HpOCTCfII.HHC nporpaMMHbBIC  CpCACTBA U JSJICKTPOHHO-
KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a1

6.22

[TpuBoaUTE MpUMEpPbl MaTEeMaTHUYECKHUX 3aKOHOMEPHOCTEM B MpuUpoAe U
JKU3HH, PACIlO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE




6.23

[IpyMeHsTh MONyYEHHbIE 3HAHUS HA MPaKTHKE: aHAJIW3UPOBATh peajbHbIE
CUTYyallMy U NPUMEHATh U3YUYCHHbIC NIOHATHUS B IIPOLIECCE MTOMCKA PELICHUS
MaTeMaTH4ecKu cPOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyallud Ha $3bIKE T'€OMETPHUH, HMCCIIEIOBAaTh IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemate  MpakTUYEeCKHME  3a7aud,  CBA3aHHbBIE C  HAXOXJIECHHUEM
FEOMETPUUECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kox
7

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomerpus

7.1

OCHOBHBIC TTOHSATHUS CTEPCOMETPHHU. Tqua, npsAMas, IUIOCKOCTb, ITPOCTPAHCTBO.
IToHsTHE 00 AKCHOMATHYECKOM IIOCTPOCHUHU CTECPEOMETPUU: AKCUOMBI CTCPEOMETPUU U
CIICACTBHUA U3 HUX

7.2

B3auMHoe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapaJlICIbHbIE
M CKpelluBarouecss npsmble. [lapamiensHOCTP MHpsAMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE: NapajUiebHble NpPsIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, MapAJUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHaMH, YIroJl MEXIy IpPsIMbIMU B IIpocTpaHCTBE. [lapayuienbHOCTH IUIOCKOCTEN:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIOcKocTel. IIpocreiimme
POCTPAHCTBEHHBIE (UTYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenumne],
MIOCTPOEHUE CEYEHU I

7.3

[lepneHqUKyISIpHOCTE MNPSAMOM M IUIOCKOCTU: IIEPIECHIUKYISPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, MPSAMbIE NapAJIEIbHBIE U NEPIEHIUKYIISAPHBIE K IUNIOCKOCTH, MPU3HAK
NEPNEHAUKYJIIPHOCTH NMPAMON M IJIOCKOCTH, TEOPEMa O IPSIMOU NMEPHEHIUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJI MEKAY NMPAMON M IUIOCKOCTBIO, IBYI'PaHHBIN
YIOJ1, TMHENHBIN yroa ABYTPaHHOrO yria. [lepneHaukynsap U HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 TJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIIpHOCTh MIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
mockocTel. Teopema 0 TPEX MeprneHUKYIApax

7.4

IlonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE DJIEMEHTbl MHOTOIDAaHHMKA, BBIITYKJIbIE U
HEBBIIIYKJIbIE MHOIOI'PDAaHHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yroibHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, NpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
IIOJIHAsL TTIOBEPXHOCTH Ipu3Msl. [lapamienenumnen, npsAMOyTrOabHbIN MapauieIenuIe] u
ero cporcrea. [Iupamupa: N-yrosibHas NUpaMuaa, IPaHU U OCHOBAHHUE ITHPAMU[BI,
OOKOBasi W TOJHAS MOBEPXHOCTh NUPAMU[bI, MpPaBUJIbHAS M YCEUE€HHas MUpaMHJa.
OJeMeHTBl Tpu3Mbl M nUpaMmuabl. lIpaBuibHBIE MHOTOTpaHHUKH: TIOHATHE
IIPaBUJIBHOTO MHOIOTPAaHHMWKA, IIpaBUJIbHAs IMpU3Ma M MpPaBWIbHAS NUpaMUAA,
IpaBWJIbHAs TPEYrojibHas MUpaMUIa U MPaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPAaBWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOoAeKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

7.5

CummeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIIBHO TOYKH, MPSAMOM, TIOCKOCTH.
OJIEMEHTBl ~ CMMMETPUM B  NHUPAMHJAAX, HNapajuielenunenax, MpPaBHIbHBIX
MHOT'OI'PaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans




OOKOBOI TOBEPXHOCTH M MOJHON TTOBEPXHOCTHU MPSMON MPU3MBI, TUIOIIAb OCHOBAHHIA,
TeopeMa 0 OOKOBOM MOBEPXHOCTU NpAMOM mpu3Mmsbl. [1nomans 00koBOI MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHPaMHIbI, TEOPEMA O IUIOIIAAU YCEUYEHHOW IUPAMUJBL.
[Tonsitue 06 00béMe. OOBEM TUPaAMUIBI, TPU3MBI

1.7

[Tono6ubie Tena B mpocTpancTBe. COOTHOMICHHUS] MEXIY IUIOMAASIMHU MOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomeTpus

6.1

[ummaapudeckas MOBEPXHOCTh, 00pa3yIOMIKe MIJIUHIPHYECKONW MOBEPXHOCTH, OCh
LHWIMHIPUYECKON TMOBEpXHOCTH. LlwimHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOITHON MTOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHUYECKOM TOBEPXHOCTH, OCh U BEPILKHA
KOHWYECKOW moBepXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, OOpa3yromias U OcCh,
IJI0Maas OOKOBOM W TOJHOM MOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BbICOTA, OCHOBaHU U OokoBas IMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1uameTp, oMb noBepxHoctu cheprl. Bzanmuoe
pacnosoxeHue cdepsl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

cdepbl

6.4

I/I306pa)i(eHI/Ie TCJI BpalllCHUS Ha IMJIIOCKOCTHU. PaBBépTKa OUIMHApPA U KOHYCa

6.5

KoMOuHamu e BpauieHus: 1 MHOrOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJI0
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PaHHUK, WX TEJIO BPALICHUS

6.6

[Tonstre 06 o6béMe. OcHOBHBIE CBOHCTBAa 00BEMOB Ten. Teopema 00 00BEME
PSIMOYTOJIBHOTO MapajuieNienuIe/ia u cieAcTBs u3 He€. O0BEM HMIMHAPaA, KOHYCA.
O6béM mapa u miomaab cepsl

6.7

HO,Z[O6HLI€ TCJIa B IPOCTPAHCTBC. CooTHoIICHUS MCXKAY IomaassMunu HOBerHOCTeﬁ,
o0BbEMaMHu HO,Z[O6HLIX TCI

6.8

CeueHns HUJIIMHApAa (HapannenLHo U TMCPINCHAUKYIAPHO OCI/I), CCUCHHUA KOHYCa
(HapaJ'IJ'ICJIBHOC OCHOBAHUIO U ITPOXOAAIICC YCPE3 BCpI_HI/IHY), CCUCHUA 1Iapa

6.9

Bexktop Ha miockoctd M B mpoctpaHcTBe. CllOK€HHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. PasnokeHne BekTopa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3aiad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsmMoyronbHas cucTteMa KOOpAMHAT B HpocTpaHcTBe. KoopanHATel BEKTOpA.
[Ipocreiimme 3amaum B KOOpAMHATaxX. YTroid Mexay Bekropamu. CkalrsgpHoe
IIPOU3BE/ICHUE BEKTOPOB. BpIuncieHne yriioB MeXIy NPSMbIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIIEHUHA TEOMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPSIeMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
oOpa3zoBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
MMPOBOAWTHL AOKA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a71a4, OUCHHUBATDb
JIOTUYECKYI0  TMPAaBUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOKCCTBO, OIICpallui HaJl MHOXCCTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OIMmruCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
qHclie U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TNIOCKOCTH; YMEHHE 3a]1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LIEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM OKA3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTENIEM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOAYJIO, pallMOHAJIbHOE 4YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PAalHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOb30BaTh MPU3HAKH JIETUMOCTH, HAUMEHBIINNA 001N
JenuTeNh W HauMeHblllee oOllee KpaTHoe, anroput™M EBkiampa mnpu
pelIeHnH 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3UIMOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBIIOJIHATH BHIUMCIIEHUE 3HAUCHUH 1 IpeoOpa3oBaHus
BBIPAKEHHN CO CTETNEHSMH W Jiorapudmamu, mpeoOpa3oBaHHs APOOHO-
pallOHAJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpPUpPOBaTh  IOHATUSMHU:

MOCJICIOBATEIBHOCTD, apu(MeTHUeCKasi TPOTPECCUsi, TeoMeTpUdecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEOBAaTEILHOCTH, B TOM YHCJIE€ C IOMOIIBIO
PEeKyppeHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATH MOHATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
IPOU3BOIUTH apU(METHUECKUE JACHCTBHS C KOMIUICKCHBIMH YHCIIaMHU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHbBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBAThH
HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETPOM; IIPUMEHSATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I DPELICHHUS MaTeMaTHYECKUX

3a]a4 U 3a]a4 U3 pa3IuvHbIX 00JacTeil HayKu U pealbHOM JKU3HU

YMeHue omnepupoBarth MOHATHSAMH: (QYHKIUS, YETHOCTh (YHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMM, KCTpeMyM (yHKLIMH, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHHS
(GyHKLIMU Ha MPOMEXYTKE, HenpepbIBHas (DYHKIHs, aCUMITOTHI rpaduka
GyHKIMM, TiepBas U BTOpasl MPOU3BOAHAs (YHKIMHM, T€OMETPUUYECKUIN U
¢u3nyeckuif CMBICIH TNPOU3BOAHOHM, MepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; yMEHUE HaXOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; yMEHHE
BBIUNCIATh  NPOM3BOJAHBIE  CYMMBI, INPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMN, HAXOOUTh ypaBHEHUE KacaTeIbHOW K Tpaduky
(GyHKIMU; YMEHHME HAaXOOUTh MPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJIsi HCCIIEJOBaHMS (QYHKIIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAueHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BAHHMEM allllapata MaTeMaTH4eCKOro
aHaJINM3a; MPUMEHATh MPOU3BOAHYIO ISl HAXOXKICHMUSI HAWIydLIEro
pelleHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX H

bu3MYeCKUX 3a7a4ax; HAXOAUTh TUIOMATU U OO0BEMBI PUTYp C MTOMOIIBIO




HHTCrpajga, NpUBOAWUTL HNPUMEPbI MATCMATHYCCKOIO MOACIHUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUSA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUUSA, KBaapaTu4yHas (QYyHKLUS,
pauMoHanbHass (QYHKUUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKunu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3zaTelbHas |
ngorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3y4eHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734 W3 JAPYIHX YYeOHBIX NPEAMETOB W 3a/a4 U3 pealbHOU
KU3HHM; BbIpaXaTh (OpMyJaMH 3aBUCHUMOCTH MEXAY BEJIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (yHKUMHA Ui pelIeHUs YypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JM M 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
YCIIyT, HAJIOTH, 33/a4d M3 00JacTH yIpaBJIEHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJISATh BBIPAXKEHUS, YpPaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYEHHOE pELICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJECINPOBAThH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJBb30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apudMeTHuuecKoe, MeauaHa,
HauOoJibIllIee U HANMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0opa; yMEHWE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIIaX, Ha IuarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBICHUH; MPEICTABIATh
uHpOpMaIMi0O C TOMOMIBID TabNWIl ¥ JAWarpaMM; HCCIIEeI0BaTh
CTAaTHCTUYECKUE NaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TrpaPuuecKux
METOJ/IOB U AJICKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE

coObITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMEHHUE BBIUYUCIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpaUUecKX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTopHbIe (GakThl U (OPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  ClIydaiiHas BEJIMYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA pPacCOpedeNieHHs W  IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpEICICHHI; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYECHHBIX PAacHpeAeieHUN ISl pelIeHus 3aay;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMCHHUE
OTIEPHPOBATH TMOHATUSMHU: COYETAHWE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHUCIIO  TNEpPeCTaHOBOK;, OuHOM  HplOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUSMHU: TOYKA, MpsMasg, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IDIOCKUI YIoJl, IBYTPaHHBIN
YIOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAKOIIMECS NPSMbIE, MAPAIIIEIbHOCTh U
MEPIECHANKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMbIMH,
Yrojdl MEXAYy MNpsIMOM M TUIOCKOCTBIO, Yroid MEXKIY IUIOCKOCTSMHU,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 U3ydyeHHbIe (DAKTBl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTEeMaTUYECKHE
MOJENIN C IOMOLIBI0 TEOMETPUYECKUX IOHITUUA U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpPHI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
KyO, mapajuienenumnesn, Mpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpallleHus, UMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,
IPSIMOYTOJIBHOTO ~ NapajUlefIenuneaa, MNUpPaMHUAbl, NPU3MbI, LWIMHIPA,
KOHYyca, IIapa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMsS KOHYyca M LMIMHIPA,

napajiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTb CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BPAICHUS, UX CEUCHHS], B TOM YHUCIIC C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoBaTH ONpeAeNeHU U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
OlpoBepraTh HWX; YMEHHE MPOBOAUTH Kiaccuukamuoo ¢Guryp mo
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHue MOa00Ms, TOMO00HBIC (GUTYPHI; yMEHUE
pacrio3HaBaTh PaBHbIC W IMOJOOHBIC (UTYypPBl, B TOM YHCJIEC B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUIECCKHE OTHOUICHHUS TIPH
pCLICHUH 3aJa4; HAXOJUTh TCOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) U PELICHUH 33134 U3 IPYTUX YYEOHBIX MMPEIMETOB U
U3 pealbHOM KHM3HH, YMCHHE BBIUUCIIATH T'C€OMETPUYCCKUE BEIUYMHBI
(mHa, yromj, IUIOMIA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
u3ydeHHble (QOPMYJIBI U METOJbl, B TOM YHUCIIE: IJIOIIAAb MOBEPXHOCTU
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
MOPSMOYTOJBHOTO TapaiieNenunena, TUPaMUAbl, TPU3MBI, [TUIUHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp
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YMeHne ornepupoBaTh MOHATHUSMU: MPSIMOYTOJbHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpPAa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpPA Ha YHUCIO, pa3JIOKEHUE BEKTOpa Mo Oasucy,
CKQJIIPHOE TPOU3BEACHUE, BEKTOPHOE NPOU3BEIACHUE, YIOl MEXIY
BEKTOpAaMU;, YMEHHUE HCIOJIb30BaTh BEKTOPHBIH M KOOPJAMHATHBIA METO]T

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMcTOB
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YMenue BLI6I/IpaTL HOI[XOI[HH_II/II\/'I MCTOJ IJId pCHICHUS 3ala4U; IOHUMAaHUC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU TPHUPOAHBIX U 06H1€CTB€HHI)IX
nponeccoB u HBJ'ICHHfI; YMCHHUC pacCiio3HaBaTb IIPOSABIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUIA POCCUICKON U MUPOBOM MaT€MAaTHYECKOU HAYKH




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/IepP:KAHUSA
1 Yucna u BIYUCIECHUSA

11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LEIbIX Yncell

12 Panyonanenple  uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOM, IPOLICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypallbHOW cTeneHHu. J[elcTBus ¢ apuMeTHISCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenensb ¢ 11eabIM nokaszareneM. CTeneHs ¢ pallMoHaIbHbBIM Noka3areneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHI€HC 4YHCIOBOIO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudwm gucna. JlecaTnaHbie U HATYpaIbHBIC JTOTapU()MBI

HevictButenbHple  4ucia. Apu@MmeTHYecKue omnepanuud ¢ JIeWCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHNS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OLIEHKA
pe3yibTara BHIYMCICHUN

1.8 [TpeoOpa3oBanue BbIpaXKEHUH

1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 HppanuoHanpHble ypaBHEHUS

2.3 TpuroHomerpudeckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKHe YpaBHEHUS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

2.11 Marpuiia cucTeMbl TUHEUHBIX YpaBHEHUH. ONpeaennTenb MaTpUIIbI
3 DOyHKINUK U TpaPUKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aunmuo oOpaTHbIE

3 ¢ynkuuu. YétHeie n HeuéTHbIe pyHKuuu. [lepuoguueckue GpyHKIIHI
OO6nacTp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MUHUMYMBI GyHKIuu. Haubonbliee u HauMeHblllee 3HAuYCHUE
(GYHKIIMHM Ha IPOMEKYTKE
33 Crenennass (yHKIUSI C HAaTypajJbHBIM W LENbIM ToOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS N-0 CTENEHU
3.4 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIIEHTOB
4 Hayana maTemaruueckoro aHaiusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[IpumeneHre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxieHne HanOoJbIIero 1 HaMMEHbIIEro 3Ha4eHUs (QYHKIUU Ha
oTpe3Ke
4.3 [TepBooOpasnast. MaTErpan
5 MHoxecTBa 1 JOruKa
5.1 MHoxecTBO, onepanuu HaJ MHOXKecTBaMH. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKHI
7.4 Tena u MOBEPXHOCTH BPALICHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



