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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero o0pa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (GOopMUpPYeMOe  TpH  H3YYCHUU
OOyYarONIMMUCST TOHSITHUIHBIX OCHOB I€OMETPHUHU, NIPHU JI0KA3aTeIbCTBE TEOPEM H
MOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

[lens ocBoeHus mporpaMmbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyarommxcs Ipu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHoN obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTH  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TE€OMETPpUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHre NpeICTaBICHUs O T€OMETPUU KaK 4acTH MHUPOBOM KYJBTYphl U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMHpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYpax Kak o
BAKHEMIIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHUEe  yMEHHUS  BJIAaJ€Th  OCHOBHBIMH  TOHATUAMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHUE YMEHHS PACliO3HABaTh HA YEPTEkKax, MOJACISIX U B peaTbHOM
MHUpPE MHOTOTPAaHHUKM M Tella BpalleHUs, KOHCTPYUPOBaTh T€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TeOpuil, (POpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU TPHU
MIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHUE yMEHUS BIAJACTh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 33J1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TpPEINCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBaHUY MaTEMATUYECKUX YTBEPXKICHUN U POJIM aKCMOMATHKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIIUIECHHUS, UHTEpPeca K U3YUEHUIO0 TEOMETPUU;

dbopmupoBanre (DYHKIIMOHAIEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PAClo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpanuukn», «Tema BpameHus», «BekTopel ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATHUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensiercs He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
POrpaMMBbl, pacHpeeIEHHBIM MO ToJaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIIuecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIAET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U MTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBS3H.

[lepexos K M3y4EeHUIO TEOMETPUHN Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ycnmoBus s auddepeHnmanud  oOydeHus, IMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMm, oOOecneyuTh yriayOnaeHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccun, obOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHME OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aAKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockocth. [lapamiensHO€ W LEHTpPAJIbHOE MPOEKTUPOBAHHUE, H300paKEeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢Guryp B mapajuiesibHON MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MAapAJUICIAbHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIsIpax.

VYriael B OpOCTPAHCTBE: Yroyl MEXAY NPSAMOW U IIOCKOCTBIO, BYTPaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IIpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYrojibHas NUpamMuAa U NPABUIbHBINA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOAEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajy, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTU MPSIMOMl IPU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIB,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamrenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyrospHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpPOU3BEJIECHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHHUYECKAash MOBEPXHOCTb,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmosmoxeHue
chepbl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OObEM mpsMoill u
HAKJIOHHOW TPU3MBI, MIIWHJpA, TUPaMUIbl 1 KoHyca. O0BEM I1apa U mapoBOro
CerMEHTa.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BNUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (mapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucteMa KoopauHat B npoctpancTBe. Koopannatel BekTopa. Paznoxkenne Bekropa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHUs B IPOCTPAHCTBE

JBxenus npoctpaHcTBa. OTtoOpakenus. [[BHKeHUS U PaBEHCTBO (UTYP.
OO6uue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LCHTpaJbHAsT CUMMETpPUS, 3€pKAbHAsA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakIaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI U JIPYroe), yMeHUue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOALIEMY POCCUMCKOW MAaT€MaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, chopMUpPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUUECKUE 3HaHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccur U peanr30BbBIBATH COOCTBEHHBIE IKU3HECHHBIE TIUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHEHHE MATeMATHYCCKUX 3HAHWM [JIs pelieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©  OOIIECTBEHHOW  TMPAKTUKH, ITOHWMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XApPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXIYy MOHATUSAMH, (POopMyIUpPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeJIaTh BBIBOABI C HCIMOJIb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKEHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4éToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH THUMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUECKOT0 0OBEKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeDUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI PEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTHHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMU - OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOU CYXKICHUA C CYXKICHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBIH HHTEJVIEKT:

BJa/JE€Th  HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
criocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAaHAHOW W UHAMBUIYAJTBHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (popMax palboThl (00CYXIEeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
peLIeHNnH 337a4 ¥ NPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJCACTBUSA U3 HUX TPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIIOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3YUYCHHbIC MOHATUSA B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynupoBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM TE€OMETPUUYECKHUX
NOHATUH M TEopeM, ammapara ajreOpbl, pemiarh MPakKTUYECKHE 3aJauu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C IMJIMHAPUYECKOM,
KOHMYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHIATUSMHU, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI TMOTYUYESHHS TEJ BPAICHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHMS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBA3AaHHBIMH C KOMOMHALIMSIMU TEN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOILIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTO0OHBIX TEI;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTb reOMETPUYECKUE 3a1a4M HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXE€HUsT MHOTOTPAaHHUKOB M TEJl BpaIlEHUS MPHU
MapajyIe]IbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00us;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapajuienTbHO U NEPHEHIUKYIISIPHO OCH), CEUEHHs KOHYca (TapajuiesibHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY), CEUEHUS 11apa;
UCITIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHe (aKThl AJS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYallUU, IPUMEHATh U3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHuecKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB
Jl:;ln HaumeHoBaHue pa3iesioB U TeM IPOrpaMMBbl Beero Koutpoabubie  [IpakTuueckue
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anmMHoe pacronoxeHue IpsSMbIX B IIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE
4 [lepneHMKyYIAPHOCTD NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE 25
5 VYTl ¥ paccTosHUA 16 1
6 MHororpaHHuKu 7
7 BekxTops! B IpocTpaHcTBE 12
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIMS 3HAHUM 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0
11 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne ni/m Kourpoabubie IIpakTHyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypehI
1 AHanuTh4eckas reoMeTpHs 15 1
5 [ToBTOpeHue, 0600IEeHNE U 15 1
cucTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena BpaieHus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9




KPYTJIbIX TEJ

JBro>xkeHus 5 1

IT 6006
OBTOpeHHe, 0000111IeHuE U 17 5

cucTeMaTu3alusd 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8

HOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

OcHOBHbIE TpaBUIIa U300pAKEHNS HA PUCYHKE TITIOCKOCTH, MapaieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTpE3Ka

ITonsTHS CTEpEOMETPHUH: TOUKA, ITpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
OcHOBHbIE TpaBUIIa U300pAKEHNS HAa PUCYHKE TIIOCKOCTH, MapajleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

KoaunuecTBo 4acoB

Bcero

KonTpoJabHble
padoTbI

IMpakT4yeckue
padoTbI

[ToHsiTHs: epeceKaroIuecs IIOCKOCTH, epeCceKaroNIHecs Ipsmas 1
IUIOCKOCTB; TIOJTyIIPOCTPAHCTBO

[MoHsTHA: IepeceKaroIuecs IOCKOCTH, EPECEKAIONINECs pIMast 1
IUIOCKOCTB; TIOJTyIIPOCTPAHCTBO

MHororpaHHHUKH, H300paKeHUE MPOCTEUIIINX MPOCTPAHCTBEHHBIX (PUTyp,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300pa)KeHUE MPOCTEUIITNX MTPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYIOIUX 00BEKTOB

AXCHOMEI CTCPCOMCTPHUU U NICPBBIC CICACTBHUA U3 HUX




AXCHOMEI CTEPCOMETPHUU U IICPBLIC CICACTBUA U3 HUX

AKCHOMBI CTePEOMETPHH U TIEpBBIE CIIeACTBUS 13 HUX. CIOCOOBI 3a1aHus

9 MPSIMBIX U IJI0OCKOCTEH B mpocTpaHcTBe. O003HAYEHHSI IPSAMBIX U
IIJIOCKOCTEMN
N300pakeHne ceueHuil mupaMupl, Kyoa U IpU3Mbl, KOTOPbIE MTPOXOIST

10 yepe3 ux péopa. M300paxkeHue nepecedeHrs: NOMyICHHBIX MIOCKOCTEH.
PackpaniBanue nocTpOeHHbIX CEYEHHUM pa3HbIMU LIBETAMU
N300pakeHne ceueHuil mupaMupl, Kyoa U PU3MbI, KOTOPbIE TPOXOIST

11 gyepe3 ux péopa. M300paxkeHune nepecedeHrs NoMyICHHBIX MIOCKOCTEH.
PackpanivBanue nocTpOEHHBIX CEYEHHUI pa3HbIMU LIBETAMHU
N3o06paxkeHne cedyeHuit mupamMuabl, Kyoa v MpU3Mbl, KOTOPbIE IPOXOAST

12 yepes ux péopa. M3o0paxkeHue nepecedeHus moIy4eHHbIX IJI0CKOCTEH.
PackpanivBanue nocTpOEHHbIX CEYEHUM pa3HbIMU LIBETaAMU
N3o06paxkeHne cedyeHuit mupamMuibl, Ky0a ¥ MPU3MbI, KOTOPBIE MPOXOIST

13 yepe3 ux péopa. M300paxkeHue nepecedeHrs NOTyYEHHBIX MIIOCKOCTEH.
PackpammBanue noCTpOEHHBIX CEYEHUHN Pa3HBIMU IIBETaMU

14 Mertoa cnesoB AJist MOCTPOEHUS CeUEHUN

15 Meton cienoB uist mocTpoeHus ceueHuil. CBOMCTBA NepeceueHn i NPAMbIX U
IIJIOCKOCTEN

16 Meton cienoB uist MocTpoeHus ceueHuil. CBOMCTBA NepeceueHuil NPsSMbIX U
IIJIOCKOCTEN

17 [TocTpoenue ceuenuii B mupamue, Kyoe mo TpéM ToukaM Ha pEdpax.
Co3naHne BEBIHOCHBIX YEPTEKEN U 3aIMCh IIAroB MOCTPOEHUS

18 ITocTpoenue ceueHuit B mupamue, Kyoe 1o TpéM ToukaMm Ha péopax.
CozaHue BBIHOCHBIX YEPTEKEN U 3allMCh 1IAr0B IIOCTPOEHUS

19 [TocTpoenue ceuenuii B mupamue, Kyoe mo TpéM ToukaM Ha pEdpax.
Cozanue BBIHOCHBIX YEPTEXKEHN U 3alKCh 1IAar0B IOCTPOEHUS

20 [TocTpoenue ceuenuii B mupamue, Kyoe mo TpéM ToukaM Ha péopax.




COSI[aHI/IC BBIHOCHBIX ‘lepTe)I(Cﬁ 1 3aIllMCh IaroB IMOCTPOCHUA

[ToBTOpenue nuanumerpuu: Teopema o NPONOPLUOHATIBHBIX OTPE3KaX.

21
ITonoGue TpeyroibHUKOB

99 IToBropenue manumerpun: Teopema Menenas. Pacdersl B cedeHuUsAX Ha
BBIHOCHBIX 4YepTexax. Mcropust pa3BUTHS IJIaHUMETPUU U CTEPEOMETPUN

23 Kontponbnas padota "Akcuomsl ctepeomerpun. Ceuenus"
B3aumnoe pacnonoxeHnue npsmMeIx B IpocTpaHcTBe. CKpelnBaromuecs

24 npsimblie. [Ipru3Haku ckpemuBarouxcs npsmeix. [lapanenbHbie npsMble B
IIPOCTPAHCTBE
Teopema 0 CylmecTBOBaHUM U €IMHCTBEHHOCTH MIPSAMOM NapaJlIeIbHON

o5 JAHHOM NPSIMOM, MTPOXOASIIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIeXKAIleH Ha
JAHHOM NpsAMON. JlemMma o nepecedeHun napajiebHbIX IPSIMBIX
IIJIOCKOCTBIO

26 [TapanmnenbHOCTB TpeX MpsIMBIX. Teopema 0 TpEX NapauieabHbIX MPSMBIX.
Teopema o ckpenuBarOIUXCsl MPSAMBIX

97 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA NMAapalJIEIbHOTO
npoeKTHUpoBaHus. M300paxeHne pa3HbIX GUTyp B MapajuleIbHON NPOEKIUU

28 [lenTpanbsHas npoeKuus. YTOI C COHAIIPaBICHHBIMU CTOPOHAMH. YTOI
MEXy IPSIMbIMU

29 3azauu Ha JOKa3aTeIbCTBO U MCCIIE0BAHUE, CBSI3aHHBIE C PACIIOIOKEHUEM
MPSIMBIX B IIPOCTPAHCTBE
[TonsTHA: MapanIenbHOCTh NPSAMOM U INIOCKOCTH B IpocTpaHcTBe. [Ipru3nak

30 MapaJuIeIbHOCTH MPSIMON U TUIOCKOCTH. CBOWCTBA NapajuIeIbHOCTH MIPSIMON
U TUIOCKOCTH

31 I'eomeTprueckue 3a1a4n Ha BBIYMCIICHUE U I0KA3aTEIbCTBO, CBSI3aHHBIE C
MapaJuIEIbHOCTBIO MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

32 ITocTpoeHue ceueHns, MPOXOIALIETO YePe3 NaHHYIO NPAMYIO Ha YEPTEKE U

MapaIeIbHOTO IPYroi npamoil. Pacuér oTHomeHui




[TapannenpHas IpoeKLKs, IPUMEHEHHUE AJIsl TOCTPOSHUS ceueHui Kyda u

33 napajuienenunena. CBolcTBa napajuieienuIena u npu3Mbl 1

34 [Tapannenbhble iockocTy. [Ipu3Haky napayuieIbHOCTH ABYX IIIOCKOCTEN 1

35 Teopema o napamienbHOCTH U €IMHCTBEHHOCTHU IUNIOCKOCTH, IPOXOAIIEH 1
4yepe3 TOUKY, He IPUHAAIEKALYIO TaHHOM INIOCKOCTHU U CIIEACTBUS U3 HEE

36 CBoiicTBa napayjienbHbIX MJIOCKOCTEH: O NapaJljIeIbHOCTH MPSIMbIX 1
nepeceueHus pH MepecedeHuy IByX NapajljiesbHbIX JIOCKOCTEN TpeThel
CaolicTBa napamienabHbIX IIIOCKOCTEN: 00 OTpe3Kax NnapauieabHbIX MPSMBIX,

37 3aKJIFOYEHHBIX MEXKAY MapajuleIbHbIMU IIJIOCKOCTSAMU; O EPEeCeUeHUH 1
IpSIMOIL ¢ ABYMS MapajuleIbHbIMU MJIOCKOCTSIMU

38 [ToBTOpenue: Teopema [Tudaropa Ha mIockocTu 1

39 IToBTOpEHUE: TPUTOHOMETPHUSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1

40 CgoiicTBa Ky0a U MPSIMOYTOJIBHOTO MapasuIeeuIe 1a 1

41 Beruucnienue JUIMH OTpe3KOB B KyOe U MPsIMOYTOJIbHOM MapaJljieNenurese 1

42 [TepnenuKyIsApHOCTH NPSAMOM M TUIOCKOCTH. [Ipu3Hak 1
MEPIEeHIUKYJIIPHOCTH MPSIMON U TNIOCKOCTH

43 [IepnenuKyIsApHOCTH NPSAMOM M TUI0CKOCTH. [Ipu3Hak 1
MEPIEeHIUKYJIIPHOCTH MPSIMON U TNIOCKOCTH

44 Teopema o CynieCTBOBaHMM U €AMHCTBEHHOCTH MPSIMON, IPOXOAIIEH uepes 1
TOYKY IIPOCTPAHCTBA U MEPIEHANKYIISIPHON K IIJIOCKOCTH

45 [1nockocTH ¥ IEpIEHANKYIISIPHBIE UM MIPsIMble B MHOTOTpaHHUKAX

46 [InockocTH ¥ EPIEHANKYISIPHBIE UM MIPSIMbIE B MHOTOTpaHHUKAX 1

47 [lepnennukynsp u HakinoHHas. [locTpoeHne nepneHauKysIspa u3 TOUKU Ha 1
PSIMYIO

48 [lepnennukynsp u HaknoHHas. [locTpoeHue nepneHANKYIsApa U3 TOUKH Ha 1
IPSIMYIO

49 Teopema o Tpéx nepneHAUKYIApax (MpsiMast ¥ 0OpaTHAs) 1




50

Teopema o Tpéx nepneHANKYIApax (Mpsmasi ¥ oOpaTHasi)

o1 VYroa Mexay CKpeIlUBaoIIUMHUCS TPSIMBbIMU

59 ITonck neprneHauKyIApHBIX MPSAMBIX C IIOMOIIBIO MEPIEHINKYIISPHBIX
IIJIOCKOCTEN

53 OpTOroHaJIbHOE MPOCKTUPOBAHHUE

54 ITocTpoenue cciqum?I Ky0a, MpU3MBbI, IPAaBUILHOM MUPAMUIBI C TOMOILBIO
OpPTOTOHAJILHOM MPOEKINU

55 IToctpoenue ceiquHﬁ Ky0a, IpU3Mbl, IPAaBUIbHOM MUPAMUIBI C TOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH

56 CummeTpusi B IPOCTPaHCTBE OTHOCUTENBHO TUI0cKoCTH. [1mockocTn
CUMMETpPUIN B MHOTOTPaHHHUKaX

57 [Ipu3Hak neprneHuKyJISpHOCTH MPSIMON U TNIOCKOCTU KaK CIIEACTBHE
CUMMETpUU

58 IIpaBuiibHBIE MHOTOIpaHHUKH. Pacd€r paccTOsSHUI OT TOYKHU A0 IUNIOCKOCTH

59 [IpaBuibHBIE MHOTOTPaHHHUKHU. Pac4€T pacCTOSIHUI OT TOYKH J0 IIIOCKOCTH

60 CriocoObl OIYCTUTh NEPIEHIUKYIIAPBI: CHUMMETPUS, CIBUT TOUKH 110
MapajuIeIbHON IPSIMOU

61 CaBur no HenapaienbHON IPAMOM, U3MEHEHHUE PACCTOSTHUI

62 KonTponbHas padota "B3aumHoe pacronoxeHne npsiMbIX U IJI0CKOCTEN B
pocTpaHcTBe"

63 IToBTOpEHME: Yron Mexay NpsIMbIMU Ha INIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB

64 [ToBTOpEHME: YrOa MEXAY CKPEIIUBAIOIIUMHUCS MIPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckue METOBI BEIYUCIEHUS YIJIa MEXY NPSIMBIMH B
MHOTOTpaHHUKaX

66 JIByrpanHbIil yroja. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIJia

67 [Tepnienaukymnsipubie I0cKOCTH. CBOKWCTBA B3aUMHO MEPHEHIUKYISIPHBIX




IJIOCKOCTEH

[Ipu3Hak nepneHaAuKyJIIpHOCTH IUIOCKOCTEH; TeopeMa O IIPsMOi

08 [IEpPECEYCHUS IBYX IIJIOCKOCTEN MEPIEHANKYIISAPHBIX TPETHEH IIIIOCKOCTH 1

69 [IpssmoyronbHbIN Napasuienenunes; Kyo; U3MepeHus, CBOMCTBa 1
IIPSIMOYTOJIBHOT'O NIapaJuleenuneia

70 Teopema o nuaroHanu NpsAMOYroOJIbHOIO NapajljIesICUIea U CICICTBUE U3 1
Heé

71 CrepeoMeTpuuecKre U NPUKIAIHbIE 3aaul, CBI3aHHbIE CO B3aUMHBIM 1
PacCIOJI0KEHUEM NPSMBIX U IUNIOCKOCTH

79 [ToBTOpEHME: CKpELMBAIOLINECS MIPSAMBIE, TApaJUIEIbHbIE IIJIOCKOCTH B 1
CTaHJIaPTHBIX MHOTOI'paHHUKAX

73 ITapa napajiesbHbIX IVIOCKOCTEW Ha CKPEINBAIOIINXCS MPSMBIX, 1
pPacCcTOsSIHUE MEXY CKPELIMBAIOLIMMUCS NMPSMBIMU B IIPOCTBIX CUTYaLUAX

74 PaccTosiHMe OT TOUKH /10 TJIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 MIIOCKOCTH 1

75 Brruncnenue pacCTOSHUN MEXY CKPELIUBAIOLIUMHUCS MPSMBIMU C 1
MTOMOLUIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76 TpéXrpaHHbli yroy, HEpaBeHCTBaA I TPEXTPaHHBIX yrioB. Teopema 1
ITudaropa, TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO yTJia

77 DneMeHTHI ChepPUIEeCKON TeOMETPHH: T€OAe3UUECKHE IMHUN Ha 3emiie 1

78 KonrtponbHas padora "Yrisl 1 paccTostHus" 1

79 Cucremaruzanus 3HaHUM "MHOTOTpaHHUK U €r0 3JIEMEHTHI" 1

80 [Mupamupa. Buasl nupamun. [paBuiabHas nupamuia 1

81 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas npru3ma 1

82 [Ipsmoit mapasuienenunesn, NpSMOYTOJIbHBINA NapajljieNenune], Kyo 1

83 Brinykiible MHOTOrpanHuku. Teopema Ditniepa 1

84 Brinykisie MHOTOrpanHuku. Teopema Dinepa. [IpaBuiibHbie 1 1

IMOJIYIIPABHUJIbHBIC MHOT'OT'paHHHUKHU




85 Kontponbnas padota "MHororpaHHuku" 1 1
86 [TonaTHE BEeKTOpA Ha MJIOCKOCTU U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapanenenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Paznoxxenne BekTopa 1mo 6azucy TpEX BEKTOPOB, HE JICKAIIUX B OJTHOM 1
TUIOCKOCTH

92 CkansipHoe pou3BeJICHUE 1
93 Brrauciienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimme 3aaa4u ¢ BEKTOpaMHU 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 IIpocreimue 3a1aum ¢ BEKTOpaMH 1
97 [Tpocreiimme 3a1aun ¢ BEKTOpaMH 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O060061IeHre U cucTeMaTu3alus 3HaHu! 1
100 Wrorosas KoHTpoJIbHAsT paboTa 1
101 HToroBast KOHTpOJbHASA paboTa 1
102 OO0o01IeHre ¥ CHCTeMAaTH3alns 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

11 KJIACC

KosmuecTBo yacos
Nen/m Tema ypoka Beero Konrpoubnbsie IIpakTnueckue
padoThl padoTbI




1 IToBTOpenue Tembl "KoopinHaThl BEKTOpa HA IJIOCKOCTH M B IIPOCTpaHCTBE" 1
2 [ToBTOpenue tems! "CkansipHoe NpOoU3BEAECHUE BEKTOPOB" 1
3 IToBTOpeHue Tembl "Brruucienue yriia Mexay BEKTOpaMH B TpOCTpaHCTBE" 1
4 [ToBTOpeHue TemMbl "YpaBHEHHE TPSIMOM, TPOXOIAILIEH Yepe3 IBE TOUKU" 1
5 YpaBHEHME MIJIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTU B OTPE3KAX 1
6 VYpaBHEHHE IIIIOCKOCTH, HOPMaJib, YPaBHEHHE IIJIOCKOCTH B OTPE3Kax 1
7 BexTopHoe nmpousBenenue 1
8 JluHeiiHble HEPAaBEHCTBA, JIMHEHHOE MPOrPAMMUPOBAHHE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE TPOrpaMMUPOBAHUE 1
10 AHanuTHYECKHe METOIbI pacuéTa yriia MeX/1y NPsSMbIMH B MHOTOIPaHHUKAX 1
11 AHaJIUTHYECKHE METO/Ibl pacuéTa yriia Mexay IIOCKOCTSIMHU B 1
MHOTOTpaHHHUKaX
12 ®opmysa pacCTOSHHS OT TOUKH J10 IUNIOCKOCTH B KOOPAMHATAX 1
13 Haxoxaenue paccTosiHuI OT TOYKHU A0 IJIOCKOCTH B KyOe 1
14 HaxoxaeHne paccTosiHUI OT TOYKHU J0 TUIOCKOCTH B MPABUIILHON MMUPAMHUJIE 1
15 KonrtponbHas padora "AHanutuueckas reomerpus” 1
16 CeueHust MHOTOTPAaHHUKOB: CTaH/AapTHbIE MHOTOTPAHHUKH 1
17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB 1
18 CeueHust MHOTOTPaHHUKOB: CTaHAapTHBIE TUIOCKOCTH, NTEPECEUCHUSI MPSMBIX 1
Y IJIOCKOCTEN
19 [TapannenbHble NpsIMBIE U IUIOCKOCTH: NTAPAJIJIENIbHBIE CEYEHUS
20 [TapannensHbIe TPSMBIC U TUIOCKOCTH: PACYET OTHOIICHHHA 1
21 [TapannenbHble NpsAMBIE U TUIOCKOCTH: YTJIbl MEXKAY CKPEIIMBAIOIIUMUCS 1
TPSIMBIMHA
99 [lepnenauKynsipHbIE NPSIMBIE U IUIOCKOCTH: CTaHJAPTHBIE Maphbl 1

NEPNCHAUKYIIAPHBIX MJIOCKOCTEH 1 MMpsAMBIX, CUMMCTPHUU MHOT'OT'PaHHUKOB




[leprieHquKyNApHBIE MIPSIMbIE U TUIOCKOCTH: TEOpEMa O Tpex

23 HepHeHINKYIIspax

24 [lepnieHquKyNApHBIEC MIPSIMbIE U TUIOCKOCTH: BHIYUCICHUS JJIUH B
MHOTOTpaHHHKaX

o5 [ToBTOpEHue: MoIa M MHOTOYTOJIBHUKOB, (POPMYJIBI IJIs TUTOILAICH,
COO00paxKeHus Moa00us

26 [ToBTOpEHME: MIOMIAAN MHOTOYTOJILHUKOB, (hOPMYIIBI JIJIs TLTOIIAICH,
COOOpakeHHs TI0100US

97 [ToBTOpEHME: MIOMIAAN MHOTOYTOJILHUKOB, (hOPMYIIBI JIJIsl TLTOIAICH,
COOOpakeHHS TI0100US

28 Inomaay ceyeHnii MHOTOTPaHHUKOB: IUIOMIAM TOBEPXHOCTEN, pa3pe3aHust
Ha YaCTH, COOOpaKEHUS T0100US

29 [Tnomany ceyeHnit MHOTOTPAHHHUKOB: IUTOMIAIN TIOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaKeHUs 100U

30 KonTponbnas pabota "[loBTOpeHNE: MHOTOTPAaHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

31 O06BEM Tenma. O0BeM PSIMOYTOJILHOTO Mapasuiesenure ia

32 3agaum 00 yBOeHHHM Ky0a, 0 KBagpaType Ky0a; o TpUCEKLUH yria

33 CrepeomeTpHyecKHe 3a/1auu, CBSI3aHHbBIE C 00BEMOM MPSIMOYTOIBHOTO
napaieNenuneaa

34 [IpuknanHblie 3a1a4u, CBsI3aHHBIC C BRIYUCICHHEM 00BEMA MPSIMOYTOIBLHOTO
napaJieNenuneaa

35 O06BEM npsMOi IPU3MBI

36 CrepeomeTpudecKue 3a1a4u, CBI3aHHBIC C BEIYUCICHUEM 00HEMOB TPSIMOMA
TIPU3MBI

37 [IpuxiagnHblie 3a1a4u, CBsI3aHHBIE ¢ 00BEMOM MPSIMOI TPU3MBI

38 Brraucienrne 005EMOB TeI ¢ TOMOIIBIO onpeaenéHHoro uaTerpaia. Oobém




HAKJIOHHOM IMIPU3MBbI

Brrurcnenue 00bEMOB TEJ ¢ TOMOIIBIO onpeaenéHHoro naterpaia. Oobpém

39 1
MUPAMU/IBI

40 ®opmyna o6béMa mupamuiel. OTHOIIEHHE 00BEMOB TUPAMUJL C OOIITUM 1
yIJI0M

41 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMHUL C OOIIUM 1
yrIoM

42 CrepeomeTpuyecKkue 3a1a4u, CBsI3aHHbIE ¢ 00bEMaMH HAKJIOHHOW MPU3MBI 1

43 CrepeoMeTpruueckue 3aa4u, CBI3aHHbIE C 00bEMaMU TUPAMU/IBI

44 [Tpuxnagneie 3amaun o Teme "O0bEMBI TeN'", CBA3aHHBIE C 00BEMOM 1
HAKJIOHHOM MPU3MBI

45 [puxnagneie 3amaun o Teme "O0bEMBI TeN", CBA3aHHBIE C 00BEMOM 1
TUPaAMUJIBI

46 [Tpumenenne 06bEMOB. Berunciienue paccTosiHUS A0 TIOCKOCTH

47 KonTponsHas pabora "O0bEM MHOrOrpaHHuka" 1

48 [{nmHApryYecKas MOBEPXHOCTh, 00pa3yIoLIie HUINHIPUIECKO 1
MOBEPXHOCTHU

49 HMummaap. [psamoit kpyroBou nunueAp. [nomans mnoBepxHoCcTH HUIMHAPA 1

50 Konnueckas moBepXHOCTh, 00pa3yrole KoHnuecko nmosepxHoctu. Konyc 1

51 Ceuenne KoHyca IJIOCKOCTBIO, MAapaJIEIbHON IJIOCKOCTH OCHOBaHUS 1

52 VYceuénHslil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJHON MOBEPXHOCTH KOHYCA 1

54 [Tnomane 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH KOHYCA 1

55 CrepeoMeTpHuuecKre 3aJa4i Ha 10Ka3aTeIbCTBO U BBIUNCIICHUE, 1
IIOCTPOCHUEM CEUYEHUI LIMIMHPA, KOHYCa

56 CrepeoMeTpHuuecKre 3aJa4ui Ha 10Ka3aTeIbCTBO U BBIUMCIICHHE, 1

MOCTPOEHUEM CEUEHUM LUINH/PA, KOHyCa




57 [Tpuknagabie 3a1a41, CBSI3aHHBIE C [MJIMHIPOM 1

58 [Ipuxiagnaeie 3a1a4u, CBSI3aHHBIE C IHITMHAPOM

59 Cdepa u map 1

60 ITepeceuenue cdepsl U mapa ¢ miockocTbro. Kacanue mapa u chepbl 1
IUIOCKOCTBI0. Bua u n3o0paxenue mapa

61 [lepeceuenue cheps! u mapa ¢ mwiockocTeio. Kacanue mapa u chepsl 1
IUIOCKOCTBIO. B u n300pakenue mapa

62 VYpasuenue chepsl. [Inomans chepsl u e€ yacre

63 Cummerpus chepsl 1 mapa

64 CrepeomeTpHuuecKHe 3aa4uu Ha JOKAa3aTelIbCTBO U BBIYUCIICHHE, CBSI3aHHbIE 1
co cepoii 1 mapom, MOCTPOSHUEM UX CEUECHHUH IIOCKOCTHIO

65 CrepeomeTpuuecKue 3aa4uu Ha JOKAa3aTelbCTBO U BEIYUCIICHHE, CBSI3aHHbIE 1
co cdepoii u mapom, NOCTPOSHUEM UX CEUEHHH MIOCKOCThIO

66 [Ipuxiagabie 3a1a4u, CBsI3aHHBIE cO c(hepoit U mapoM 1

67 [ToBTOpEHME: OKPYKHOCTH Ha IJIOCKOCTH, BBIYMCICHUS B OKPY>KHOCTH, 1
CTaHJapTHBIE MTOA00US

68 Paznuanbie koMOWHAIMY TEN BpaIEHUs] 1 MHOTOTPaHHUKOB 1

69 3anaun o reme "Tena U MOBEPXHOCTH BpalieHus" 1

70 3agaun o Teme "Tena u MOBEPXHOCTH BpaleHus " 1

71 KonTponbhas pabota "Tena u mOBepXHOCTH BpaleHus " 1

72 O06wém nununaapa. Teopema 06 00bEME MPSIMOTO HUITUHAPA 1

73 Brruucnenue o0EMOB TeN ¢ MOMOIIBIO onpenenEéHHOTro nHTerpana. OobpEmM 1
KOHYycCa

74 [Tnomaan 60KO0BOYM U MOTHON OBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHUECKHE 3a/1a9H, CBSI3aHHBIE C BBIYMCICHHEM 00HEMOB 1
LWINH/pa, KOHyca

76 [puxnaansie 3anaun o Teme "OO0bEMBI U IIIOIIAAM TOBEpXHOCTEH Ten" 1




O06béM mapa u mapoBoro cexkropa. Teopema 00 0o0bEme mapa. [Tnomanp

77 cdeprl. CTepeoMeTpryeCcKUe 3a/1a4H, CBSI3aHHBIE C BEIYUCICHHEM 00BEMOB
11apa, apoBOro CETMEHTA U IIapOBOr0 CEKTOpa
[Tpuknagueie 3agaun 1o Teme "OO0BEMBI TeN'", CBA3aHHBIE ¢ 00BEMOM IIapa

78 U 1o a0 chepbl. COOTHOMICHUS MEXTY IIOIIAASIMU TIOBEPXHOCTEH U
00BEMaMU ITOTOOHBIX TEN
[TomoOHBIe Tena B mpocTpaHcTBe. M3menenne o0bEéMa npu moaoouu.

79 CrepeoMeTpHruecKre 3aa4u, CBI3aHHbIE C BHIYUCIEHUEM 00bEMOB TEN U
10181 TOBEPXHOCTEN

80 KonTponpHas padora "[1nomaam moBepXHOCTH U 00BEMBI KPYTIIBIX Tel"

81 JBuxenust npoctpancTBa. OtoOpakenus. J[BI>KeHUS U PaBEHCTBO GUTYD.
OO01111e cBOMCTBA ABMKEHUI

82 Buasl n1BrkeHNN: apauieIbHbIN IEPEHOC, HEHTPAIIbHASL CHMMETPHSI,
3epKajbHas CUMMETPUs, IOBOPOT BOKPYT MPSIMON

83 [Ipeo6pazoBanus moxoowus. [Ipsmas u cepa Ditnepa

84 ['eomeTpuueckue 3aaun Ha IPUMEHEHUE BHKEHUS

85 KonTponsHas padora "BekTops! B mpoctpancTse”
Ob6o6maromiee noropenue 11 nmonsaTuit 1 MeTo 0B Kypca reomerpun 10-11

86 KJIaCCOB, cUcTeMaTu3alus 3Hanuil: "IlapaniensHocTh NpsAMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87 O6o6maromiee nosropenue 11 nmoHsTuii 1 MeTo 0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMaTHU3als 3HaHuii: "BekTopsl B mpocTpaHcTBe"

88 O6o6maromiee nopropenue 11 nousTuii 1 MeTo 0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aIus 3HaHui: "BekTopsl B mpocTpaHcTBe"

89 Ob6o6maromiee noropenue 11 nmonsTuit 1 MeTo 0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMaTHu3aius 3HaHui: "OO6beM MHOTOTpaHHUKA"

90 O6o06matomee moBropenue 11 moHsITHI 1 METOI0B Kypca reometpun 10—-11

KJIACCOB, cCUCTeMaTH3alus 3HaHui: "O6beM MHOTOrpaHHuKa"




O6o6matomee moropenue 11 moHsTHI 1 METOI0B Kypca reomeTpun 10—11

91 KJIACCOB, cUcTeMaTu3anus 3Hanui: "[lnomaan moBepXxHOCTH U 00BEMBI 1
KpYyIJIbIX Ten"
O6o6matomee moropenue 11 moHsTHI 1 METOI0B Kypca reomeTpun 10—11

92 KJIACCOB, CUCTeMaTh3anus 3Hanuii: "[1momanaym moBepXHOCTH U 00BEMBI 1
KpyIJibIxX Ten"

93 Hrorosas kKoHTpoJIbHAS paboTa 1

94 Wrorosas koHTposibHasA paboTa

95 [ToBTOpEHME, 000OIICHUE M CHCTEMAaTH3allUsl 3HAHUH

96 Hcropus pa3BuTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B Pa3BUTHU 1
COBPEMEHHBIX WH)XCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHI

97 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B Pa3BUTUHU 1
COBPEMEHHBIX HH)XEHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTUI

08 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ POJTb B PA3BUTHU 1
COBPEMEHHBIX MH)XEHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTUI

99 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B Pa3BUTHU 1
COBPEMEHHBIX WH)XCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHI

100 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ poJib B Pa3BUTUHU 1
COBPEMEHHBIX HH)XEHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTUI

101 HcTopust pa3BUTHS CTEPECOMETPHH KaK HAyKH U €€ poJib B pva3BI/ITHH 1
COBPEMEHHBIX WH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHI

102 HcTopust pa3BUTHS CTEPECOMETPHH KaK HAyKH U €€ poJib B pvasBI/ITI/m 1
COBPEMEHHBIX WH)XKCHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero oopa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU W CIEJCTBHS M3 HHUX IPH PEIICHUH
' reOMETPUYECKHUX 3a1a4
73 OnepupoBaTb HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IIJIOCKOCTEMN
74 KnaccupumupoBarh B3aMMHOE DPACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPaHHBIA YroJ, TPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yria, JUHEWHBIN Yros JBYTpaHHOIO yIia, IpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PAHHMK, 3JIEMEHThl MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOIpaHHUK
77 Pacrio3HaBaTh OCHOBHbBIE BHJbI MHOIOIPaHHUKOB (IHMpamulia, HpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTPaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TTPABUIIHHbIC
MHOTOTPaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIBI TIOCTPOCHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIIOIB3YSI
' METO/]I CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJIOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaxXoXXJAECHHWE T'€OMETPHUECKUX BEJIUYMH MO oOpasiam
WIA aITOPUTMaM, TPHUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH
7.12 pEelICHHH CTaHIAPTHBIX MaTeMaTHYECKHMX 3aJad Ha  BBIYHCIICHUE
pPacCTOSTHUH MEXIy ABYMs TOYKAMH, OT TOYKH O TPSMOH, OT TOYKHIO
TUTOCKOCTH, MEXK]Ty CKPETIUBAIOIIMMUCS TPSIMBIMU
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEIMYMH MO oOpas3iam
713 WIA aITOPUTMaM, TPUMEHSS W3BECTHHIC AHAIUTUYECKAE METOMBI TPH

pELIEHNN CTaHJApPTHBIX MAaTEMaTHYeCKMX 3a7ad Ha BBIYHCICHHE YIJIOB
MEXIY CKPEIIMBAIOIIUMUCA MNPAMBIMHA, MEXIY NPSIMOA M IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI M TUIONIAIM TOBEPXHOCTEN MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupamMpa) ¢ MpPUMEHEHHEM (OpMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
TUIOINASIMH TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUSAMU: CUMMETPHs B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBI
W3Bnekatb, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(GOPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QuUrypax, NPEACTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensTh reoMeTpuueckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJAaramllinX HECKOJIbKO IIAaroB pPEIMIEHUs, €CIU YCIOBUS
NPUMEHEHHS 33J]aHbl B IBHOH (opme
718 [IpumensaTh mpocTeiline MNpPOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPUIECCKHX 33124
719 [TpuBOANTE HpHUMEPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUPOAE U
' KU3HH, PACIIO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHSTH MOTydeHHbIE 3HAHUS HA MPAKTUKE: aHAJHU3UPOBATH peasbHBbIC
CUTYallMd U MPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MTOUCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHIA U TeopeM, ammapara aireOpsl,
pewatb ~ MpakTMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKICHUEM
reOMETPUUYECKUX BEIHMYUH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3YIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJabTarta
6 ['eomerpus
OnepupoBaTh NOHATHAMU: IMIUHIPHUYECKass MOBEPXHOCTh, 0Opa3yrolue
6.1 WIMHAPUYECKON TMOBEPXHOCTH, IWJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSACHATH CITOCOOBI MTOTyYSHHST TEJT BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIIOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BRICOTA
6.5 CErMEeHTa, IIapOBOM CIIOI, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHIA[M  MOBEPXHOCTEH TNl  BpalleHus,




TreOMETPUUECKUX TeJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOTPDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJNO cdepbl, cepa, BIECAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHS MEXKY IIOMAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N300paxkaTh u3y4aemble (QUTypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIonHATE  (BBIHOCHBIE) IUIOCKME UEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (QUTyp: BUJI CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEUYCHHS Tl
BpalIeHUs

W3BnekaTb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumensTh reomeTpuueckue (QakThl ISl PEUICHHS CTEPEOMETPHUYECKHUX
3aja4, MPEINONaraliiX HECKOJIbKO IIIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JOCHCTBUS CIIOXKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCiIo, OGT)HCHHTI), KaKNUMH CBOI71CTB3,MI/I OHH
o0JramaroT

HpI/IMeHHTL I[MpaBUJIO IIapaJuICIICIIUIICAA TP CII0KCHHUHN BCKTOPOB

6.16

OHCpI/IpOBaTI) MOHATHUAMUA: OCKAPTOBBI KOOpPAWMHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAMHATHI BEKTOPA, YI'oJl
MCKAY BCKTOpPAMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB M MNpOM3BEICHHE BEKTOpa Ha YHCIO, YIroj
MEXJy BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpAUHAT
Pemarp mpocreiiiye reoMeTpuyecKue 3ajauyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOIO METOJa

6.20

PemraTs 3aJa4u Ha JOKa3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIEHUHA U
HAaXOXIACHUEC TCOMETPHUYCCKUX BCIIMYUH I10 o6pa3uaM WM aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METObI npu peUIICHU A CTaHAapTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁH.IPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

HpI/IBO)lI/ITB MMPpUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
JKU3HHU, paCllO3HABATh MPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

HpI/IMeHSITB IMMOJIYYCHHBIC 3HAHHA HaA IMPAKTHUKE: aHAIMU3UPOBATH PECAJIbHBIC




CUTYyallMU ¥ MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecku cHopMyIUpOBaHHON MPOOIEMbl, MOAETUPOBATH peabHbIE
CUTyalldd Ha S3bIKE TE€OMETpPUH, HCCIEAO0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, arnapara aiareopsl,
pemiate  MpakTUYEeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUYECKUX BEJIMYUH

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kox
7

7.1

7.2

IIpoBepsieMblii 3JIeMeHT cOAePKAHUA

I'eomerpus

OcHOBHBIE TOHATHUA cTepeoMeTpud. Touka, mpsimMas, IUJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM IOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

B3auMHoe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapAJLICIbHbIE
M CKpewiuBarouecss npsmble. [lapamiensHOCTP MHpsAMBIX W IJIOCKOCTEH B
MPOCTPAHCTBE: NapajUIebHblE NpPsIMblE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOpPOHAaMH, YIrojJ MEXKIy IpsMBIMH B IpocTpaHCTBe. [lapamuienbHOCTH INUIOCKOCTEH:
napajulesibHble IUJIOCKOCTH, CBOWMCTBA MapajUieNbHbIX IIocKkocTel. [Ipocreiimme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TEeTpa’ap, KyO, mapauienenunen,
IIOCTPOEHUE CEUYECHU I

7.3

7.4

[lepneHgUKyISIpHOCTE TNPSAMOM M IUIOCKOCTH: IEPIEHIUKYISPHBIE IpsSMBIE B
IIPOCTPAHCTBE, NPSMBIE NApAJIEIbHbBIE U MEPIEHAUKYISPHBIE K IUIOCKOCTH, MPU3HAK
NEPHEHANKYJIIPHOCTH NMPSAMON M IJIOCKOCTH, TEOPEMa O NPSIMOW NEPHEHIUKYISIPHON
IJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YrOJI MEKAY NMPAMON U IUIOCKOCTBIO, IBYTPAHHBIN
YIOJ1, TMHENHBIN yroa ABYTPaHHOrO yria. IlepneHaukynsap U HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSIMOM 710 TJIOCKOCTH, MPOEKLUs (PUrypbl Ha
IJI0CKOCTh. [IepreHIuKyIApHOCTh MIOCKOCTEM: MPU3HAK MEPIEHAUKYIAPHOCTU ABYX
mockocTel. Teopema 0 TpEX MeprneHauKyIsApax

IlonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOIDAaHHMKA, BBIITYKJIbIE U
HEBBIIIYKJIbIE MHOIOI'PAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yroibHas
npu3Ma, TpaHM M OCHOBAHMS IPHU3MBI, MpsAMas M HAKIOHHAs NpPU3MbI, OOKOBas U
IIOJIHAsL TTIOBEPXHOCTh Ipu3Msl. [lapamienenumnen, npsAMOyTroabHbIN MapauIeIenuIe] u
ero cporcrea. [Iupammnma: N-yrosibHas NUpamMuaa, IPaHU U OCHOBAHHUE ITHPAMUJBI,
OOKOBas W TOJHAs MOBEPXHOCTh NMUPAMU[bI, MpaBUIbHAS M YCEUYE€HHas MUpaMHJa.
OJeMeHTBl Tpu3Mbl M nOUpaMuabl. lIpaBuibHBIE MHOIOTpaHHUKH: TIOHATHE
IIPaBUJIBHOTO MHOIOTPAaHHMWKA, IIpaBUJIbHAs IMpU3Ma M MpPaBWIbHAS NUpaMUAa,
IpaBWJIbHAs TPEYrojibHas MUpaMUa U MPaBHIbHBIN TeTpasap, kyO. I[IpeacraBnenue o
IIPAaBWIBHBIX MHOTOIPDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus




IMMPU3MBI U TUPAMUIBI

7.5

7.6

7.7

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSMOM, MIOCKOCTH.
OJIeMEHTBl ~ CHMMMETPUM B  MHUpaMHJax, HapajUieienunenax,  MPaBUIbHBIX
MHOTOIPaHHHUKAX

Bbluucnenne »1€MEHTOB MHOTOIpAaHHMKOB: pEOpa, auaroHanu, yriasl. Ilnomans
OOKOBO OBEPXHOCTH U MTOJHON IIOBEPXHOCTH NMPSIMOM MPU3MBI, 11013 Jb OCHOBAHUI,
TeopeMa 0 OOKOBOM MOBEPXHOCTH NpAMOM mpu3Mmsbl. [1nomans 60koBOI MOBEPXHOCTH U
IIOBEPXHOCTU IMPABWIBHONW IHUPAMMIBI, T€OpPEMA O IUIOIIAANA YCEYEHHOM INHUPAMUJIBI.
[onsarue 06 06véMe. OOBEM NUpaMuIbl, IPU3MBI

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEXAY IUIOIAIIMHU ITOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

11 KVIACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00Pa3yOMUe MIIMHIPUYECKON MOBEPXHOCTH, OCh
UAJTUHIPUYECKOW moBepxHOocTU. [{unmuap: ocHoBaHUsST M OOKOBask MOBEPXHOCTH,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTh, 00pa3yroIie KOHUYECKOH MOBEPXHOCTH, OCh M BEPIIMHA
KOHMYECKOM ToBepxHOCTH. KOHyC: OoCHOBaHWME M BepIIMHA, OOpa3yromias U OcCh,
IJI0Maas OOKOBOM W TMOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BBICOTA, OCHOBAHHI U OOKOBasi TOBEPXHOCTh

6.3

6.4

Codepa u map: neHTp, paguyc, AMaMeTp, IUIoNmaas MOBEepXHOCTH chepbl. B3anmuoe
pacroioxxeHne cdepbl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIONaab
cdepbl

N300pakeHue Tes BpallleHHUs Ha MIIOCKOCTH. Pa3BEépTka HunmHApa 1 KOHyca

6.5

KoMOuHanmu ten BpaeHus: 1 MHOTOIpaHHUKOB. MHOIOIrpaHHUK, OMCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WX TEJIO BPALICHUS

6.6

6.7

6.8

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u cineacteus u3 He€. OOBEM IITMHIPA, KOHYCA.
O06béM mapa u miomaab cepsl

ITonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXIY IIJIOMIAAIMH TTOBEPXHOCTEH,
00bEMaMU MOT00HBIX TeT

Ceuenust nuwiIMHApa (MapajUieIbHO W MEPHEeHIUKYISIPHO OCH), CEYEHHs] KOHyca
(mapasuiebHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BEpIIMHY), CEUSHUS I1apa

6.9

BekTtop Ha mmockocty M B mpocTpaHcTBe. CIIOKEHWE W BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BEKTOpa MO TPEM HEKOMILJIAaHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenne 3aaad, CBI3aHHBIX ¢ IPUMEHEHHEM
MIpaBUJI IEVCTBUM C BEKTOPaMH




[IpsiMmoyronbHasi cucTteMa KOOpAMHAT B MpocTpaHcTBe. KoopauHAThl BEKTOpA.
[Ipocreiimue 3amaum B KOOpAMHATaX. YTOJd Mexay BekTopamu. CKalasipHOE
MIPOU3BE/ICHNE BEKTOPOB. BbluMcleHHE YIVIOB MEXAYy MPSIMBIMH U IJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METO/ MIPH PEIICHUN T€OMETPUYECKUX 3a/1a4

6.10

MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMpoBePSIeMOr0  OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeHEro 0011ero
TpeOGoBaHUSA oOpa3zoBaHus

Bnagenue Meromamu J0Ka3aTeNbCTB, AJITOPUTMAMH PpEIICHUS 3a/ay;
yMmeHue GOpMyIHpOBAaTH W ONEPHUPOBATH TOHATHIMH: OIpEACICHHUE,
akcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpPU3HAK, JI0Ka3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M MPOTUBOMIOJIOKHOE YTBEPXKACHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPLI, HCIIOJIb30BaTh MCTO/ MaTeMaTUYECKOU HHAYKIOWH,
MIPOBOAMTH J0Ka3aTeNbHbIC PACCYKICHUS NP PELICHUH 33]1a4, OllEHUBATh
1 JOTUYECKYI0  IPaBUIBHOCTb  PACCyKICHUN; YMEHHE OIEPHUpPOBATH
MOHITUSIMA: MHOKECTBO, TOJMHOKECTBO, OINEpalli HaJl MHOXECTBAMH,
YMEHUE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  JJis
OIMmrUCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu peuICHUU 3ajJiad, B TOM
qHclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEPHUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBAThH Tpadbl pa3InYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 3a/1a4

YMeHue onepupoBarh MOHATUAMH: HATypAJIbHOE YHCIIO, LEI0E€ YHCIIO,
CTEIIEHb C LIENBIM I0KA3aTelIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTEIEHD C
pallMOHAIBHBIM TOKA3aTeNIEM, CTENEHb C JEUCTBUTEIIBHBIM MOKA3aTEIeM,
norapudmM dUHCIA, CHUHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
2 OCTaTOK IO MOAYJI0, PAalMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATypPAJIbHBIX, LENbIX, PALMUOHAIBHBIX, JECHCTBUTEIBHBIX
YHUCEN; YMEHUE UCTIOIh30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBIITNN 001N

JACIIUTCIIb W HAWMMCHBIICC 0611166 KpaTHOC, aJITOpUTM EBxnuma npu

pPEIICHUHN 3aJa4; 3HAKOMCTBO C pa3JIMYHbIMU MO3UIHWOHHBIMH CUCTEMaMU




CUHCJICHHS; YMEHHUE BBITIOJIHATH BBIUMCICHNE 3HAUCHUH U IPeoOpa3oBaHuUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMOHANBHBIX  BBIPOKECHHWH; yMEHHE  OINEPUPOBATh  IOHATHUSIMU:
MOCIIC0OBATEIHHOCTh, apuPMETHUECKass MPOTPECCUs, TeOMETpUIECKas
mporpeccusi, OCCKOHEYHO YOBIBAaIOIasi TIeOMETpHYECKas IPOrpPecCus;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OTIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX  YHCEI
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeETh
MIPOU3BOJUTh apU(PMETHUECKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIaMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAaHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
MNOHATHSMU:  MaTpuna 2X2 u  3%3, omnpeneiauTenb  MaTpUIbI,

FGOMeTpI/I'-IGCKI/H\/JI CMBICJI OIIPCACIINTEIIA

YMmenune ONCprUpOBaTh MOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTEM; YMCHHUC PpCHIaATb YpPAaBHCHUA,
HCPAaBCHCTBA M CUCTEMBI C IMOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peumaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTEMbBI C IApaMCTPOM; TPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, UX CHCTCMbI JId PCIICHHUA MAaTCMAaTUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIHH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKLIMH, SKCTpeMyM (QyHKIMM, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (PYHKIMs, aCUMOTOTHI rpaduka
¢byHKLIMU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢bu3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbII
MHTETpajl; YMEHHME HaXOAWUTh AaCHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATh  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIUN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHUE MHCIIONB30BaTh MPOU3BOAHYIO [UIA HCCIEAO0BaHUS (DYHKIIHIA,

HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIHM; CTPOUTh




rpaduKd MHOTOYICHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4eCKOTro
aHaNM3a; MPUMEHSTh TMPOU3BOIAHYIO JJIS HAXOXKICHHUS HAWIYUIIETro
pelieHusT B TPUKIAAHBIX, B TOM YHCJIEC COUUAIBHO-YKOHOMHUYECKUX U
bu3MYECKUX 3a7a4ax; HAXOAUTh TUIOMATU U OO0BEMBI PUTYp C MTOMOIIBLIO
WHTErpaia; MPHUBOAMTH TPUMEPhl MATEMaTHYECKOTO MOJCIHPOBAHUS C

noMoIIbio AudepeHInaTbHbIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLH,
KOMITO3ULMST (DYHKUMH, JTUHEHHas QYHKIHUS, KBagpaTHYHAs (QYHKIHS,
paunvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelIbHAs M
jgorapupmuueckas (yHKIMH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GbyHKIMI,  BBIIOJNHATH  NpeoOpa3oBaHus  rpagukoB  (YHKIUH,
UCTIOJIB30BaTh TPa(uKH Ui U3Y4EHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HHU;, BBIpaXaThb (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (YHKUMH Ui pelieHHs] ypaBHEHHI,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4l M3 00JAaCTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITh BBIPAKEHUSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJlayd, HUCCIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHUBAaTh IPaBAONOAOOHOCTh PE3YIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHne onepupoBaTh MOHATHAMH: CpeaHee apu(pMETHUeCKOoe, MeauaHa,
HanOoJIbIlIee U HAMMEHBIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0Opa; yMEHWE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA peajbHBIX MPOLIECCOB U SIBJICHUH; MPEICTABIATh
uH(pOpMAlLlMI0O C TOMOUIbI0 TaOMUIl W JAMarpaMM; HCCIeN0BaTh
CTAaTHCTUYECKUE JIaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpadUuecKux

MCTOHOB U 3JICKTPOHHBIX CPCIACTB; T‘pa(l)I/ILIeCKI/I HCCiICca0BaTh COBMECTHBIC




HaOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCceUBaHUs U IMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHATHUSIMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS, YMEHHUE BBIYUCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpadUyecKuX METOJOB; MPUMEHSThH
(GOpMyIBI CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly IOJIHOMN
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
MNOHATUSIMM:  Cy4ailHas BeJIMYMHA, pacIHpelesieHne BEpOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, NUCIEPCHS W CTAHJAPTHOE OTKIOHCHHUE
CIy4ailHOM  BeNMYMHBI, (QYHKUMM pacrupefesieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeelieHUui; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACHpPENEICHUN Ui pPeIleHus 3a/1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBITNX YHCEN, METOJIBI BEIOOPOUHBIX
UCCJICIOBAaHHUM; YMEHUE NPUBOJUTH TMPUMEPbl MPOSBICHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OTEepUPOBATh MOHATUSMU: COYETAHUE, MEPECTAHOBKA, YMCIO COYECTAHUU,
YHCII0O  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOHMHATOpHBIE (DaKThl U PACCYXACHUS AJIs PEIICHUs 3a7ay; OLIEHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIfI pe3yibTar

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUIOCKUN YroJj, JBYTPaHHbBIN
yroj, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSIMbIE, I1apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTGI\/JI, yrojia MEXAy IpPIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IHPSIMbIMH,
pacCTOSIHUE MEXIYy IIJIOCKOCTSMH; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU IMPAKTHUYICCKUC 3a1a4Un
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpPbI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M TMOBEPXHOCTh
BpallleHHs, UMIMHIpP, KOHYyc, map, cdepa, miomans chepsl, IIOmaib

MOBEPXHOCTU MHUPaMHJbI, NPU3MBbI, KOHYyca, LWIMHIApa, O0bEM KyoOa,




11

12

HpSMOYTOJIBHOTO Tapauleenunea, HTHPaMUAbl, HPU3MBbI, LWIHHAPA,
KOHYyca, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYCHHMsS KOHYca M LMJIMHIPA,
napajulelbHble OCH WJIM OCHOBAaHWIO, CEYEHHE Inapa, IUIOCKOCTb,
Kacamomaacs cdepbl, IUINHIPA, KOHYCa; YMEHHE CTPOUTb CEUCHUE
MHOTOTpPaHHHKA, M300pakaTb MHOTOTPAHHUKH, (DUTYPBI M MOBEPXHOCTU
BpAICHHS, UX CEUCHHs], B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOWCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHUpoBaTH ONpeAeICHU U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHUE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHE B INPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOMO0OMS, TONOO0HBICE QUTYPHI; YMEHHUE
pacrio3HaBaTh PaBHbIC M IMOJOOHBIC (UTYpPBl, B TOM YHCJIEC B NPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKIE OTHOLICHUS TIPU
peLICHHH 3aJa4; HAXOJUTh TEOMETPUYCCKHE BEIMYHHBI (IUIMHA, YOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB U
U3 peabHOM KHM3HH, YMCHHE BBIUUCIIATH T'C€OMETPUYCCKUE BEIUYMHBI
(mHA, yrom, IUIOMIA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOIB3YS
u3ydyeHHble (OPMYJIBI MU METOJbl, B TOM YHCIIE: IJIOIIAAb MOBEPXHOCTU
MApPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; 00béM Kyoa,
NPSIMOYTOJBHOTO TapaiiieNenunena, TUPaMUAbI, TPU3MBI, [TUIUHIIPA,

KOHYCa, [l1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIWUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YIOJ MEXIy
BCKTOpaMHU; YMCHUEC HCIIOJIb30BATH BeKTOpHBIﬁ u KOOp}IHHaTHBIﬁ METOL

AJId pCHICHUA TCOMCTPHUICCKUX 3a4aY U 3aJia4 JpYTHUX y‘-IC6HLIX mpeamMCcTOB
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YMeHne BeIOMpATh MOAXOMSIIAA METOT IS PEIIeHUs 3a]]a4H; TOHUMaHUe
3HAYUMOCTH MAaTeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHWE paclo3HaBaTh MPOSBICHUE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMaTUYECKUX

OTKPBITHI POCCUICKON M MUPOBOW MAaTeMaTHYECKOW HAyKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepP:KAHUSA
1 UYucia v BBIYUCICHHS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypallbHOW CTerneHu. J{eHCTBUS ¢ apuMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1ensiM nokaszarenaeMm. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapudMbl

JlelictBuTenpHble  4Hcna. ApudMETHYECKHE ONEpalud C JCHCTBHUTEIBbHBIMU
17 yucnamu. [IpuOnvkEHHbIE BBIYMCIICHHS, TPAaBUIIA OKPYTIICHHS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHALHbIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUYEcKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C APAMETPAMHE

2.11 Marpwuria cuCTeMbl JTMHEWHBIX YpaBHEHUI. OnpeeTuTeh MaTPHIIBI
3 OyHKIMH U TpaduKH




OynHkuus, cnocodbl 3amanHus ¢yHkuuu. I'padux ¢ynkuuu. B3aunmuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIuMn
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBl (pyHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKLUMS C HaTypalbHbIM M LEeNbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenbHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolcTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyiia CII0KHBIX TPOLIEHTOB
4 Hauana MmaTemaTnieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe F€eMEHTAPHBIX (YHKIIUN
[IpumeHeHHe MPOU3BOAHOM K HCCIEAOBAaHMIO (GYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpa3znas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu Haj MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunatopuka
7 Ceomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
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IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHT



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 1495739221878372883115036296584824571098261 240762
Bnageney Kosanesa Mapwha MNaenoeHa

OeicTevTened C 21.10.2025 no 21.10.2026
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