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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, MPHU J10KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJI30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JCHCTBUH,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETpUM Ha YIUIyOJIEHHOM YPOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATh W U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOTOTPaHHUKM W Te€la BpaUICHUsA, KOHCTPYUPOBAThb TI'€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTeIbCTB U aJITOPUTMOB
peuieHus, yMEHUs HMX INPUMEHATH, NPOBOAMUTH JOKA3aTEIbHBIE PACCYXKACHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHMY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B MPOBEACHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (PYHKITMOHATIEHONH TPAMOTHOCTH, PEJICBAHTHON TEOMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYAllMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1Mo rojgaM oOyuenus. ConepkaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. OTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYTO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YUYaIOIIUXCsl, PaCIupss U yriayOmsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Yy4YEHHUE TEOMETPUH KaK COCTaBIIAIONICH yaeOHOro npeameTa «MaremaTukay,

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOGHOro Kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
orBoauTcs 204 vaca: B 10 kimacce — 102 gaca (3 yaca B Hemento), B 11 xmacce — 99
yacoB (3 Jaca B HEJEINIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMBIX. [1apamiebHOCT IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapayyieNbHOW MPOEKUHUH. YTIbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yriael B NpOCTPAHCTBE: Yroyl MEXAY NMPSAMOW M INIOCKOCTBIO, JBYTPAHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTM MHOTOrpaHHuUKa. Teopema Oilnepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, IMPaBWIbHAS TPEyrojbHas NUpamMuAa M MPaBHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM M MOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBWJIBHOM MHOTOI'DAaHHHUKE: CUMMETPHUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. IIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKalsipHOE MpPOU3BEIECHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTesbHas IUJIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHOBHbIE cBoOiicTBAa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenumneaa M cienctsus u3 He€. OO0bEM mnpsMOd U
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUIbl U KoHyca. O0bEM 11apa U MIapoBOTO
CerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIEA0B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTteMa KoopauHat B npoctpancTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHOoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHl U JAPYroe), YMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOIr0 Hapoja, cpopMUpPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) hcTeTHYeCKOe BOCIIUTAHHE!

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOP
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1ady MaTeMaTU4eCKOW HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JAESTEIbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATENbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLIEHMBAThb  JIOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pazIu4HbIX (opMax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HesiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIICI0BAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1a4i, BEIOMPATh CIIOCO0 pELIeHHS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIHMTENIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JaHHbIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAsI 1EATEIBHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcsi, OOCYXAAaThb INPOLECC U pE3yJIbTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEpUPOBATH TOHATHUSMHU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpAas  OCHOBaHUS IS
KJaccuukanuu;

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

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (pOpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUINE NPOTrPaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUSA Ha TPaKTUKE: CpaBHUBAThL U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM TI'€OMETPUUYECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tela BpamleHus (LMWIUHAP, KOHyC, cdepa uU Mmap) H
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIOIIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJl BpallleHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METOa MPU PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAICHUS: CEUCHMS LMJIMHIIpA
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH TIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHaJM3UPOBATh U OLICHUBATH PEAIbHBbIE CUTyalluU, IPUMEHATh U3YUYCHHbIC
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 B 2 1
BCAICHHE B CTCPEOMCTPHIIO 3 https://m.edsoo.ru/1c209e37
5 B3aumHoe pacnonoxeHue npsiMbIx B 6 1 bubnuoreka [IOK
MPOCTPAHCTBE https://m.edso0.ru/1c209e37
3 [TapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 bubmmoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/1c209e37
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U o5 Bbu6mmoteka [JOK
IJIOCKOCTEH B MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
1 1
> ¥/ TIBL H paCCTOSHIS 6 https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
0 Muororpariici ! 1 https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
! Bextopet B mpocTparcThe 12 https://m.edsoo.ru/1c209e37
3 [ToBTOpEeHME, 00001IEHNE U cHCTEMAaTH3ALUS 5 9 bubmmnoreka HOK
3HaHUHN https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaunmeHoBaHHe pa3aejioB H TeM nudpoBbIie
Ne /i P Konrpoabnsie IIpakruyeckue (mdpp )
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
L AHAIHTHHECKAs [EOMCTPHA 15 1 https://m.edso0.ru/1c209e37
5 [ToBTOpEeHME, 0000IIEHNE 1 15 1 bubnnoreka [JOK
cUcTeMaTu3alus 3HaHUI https://m.edso00.ru/1c209e37
. bubmuorexa [JOK
3 OOwém MHOrOrparHKa 17 1 https://m.edso00.ru/1c209e37
bubmuorexa [JOK
4 T 24 1
©1a BpatiemA https://m.edso00.ru/1c209e37
5 [Tnomaay moBepXHOCTH U 00BEMBI 9 1 bu6mmoreka [IOK
KPYTJIBIX TEI https://m.edso00.ru/1c209e37
bu6mmoreka [JOK
6 5 1
Hpmxetns https://m.edso00.ru/1c209e37
7 IToBTOpenue, 00o01IEHNE U 14 5 bubmmorexa [IOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 8 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
OcHoBHbIe NpaBuiia H300pakeHUs Ha
1 WCYHKE TUIOCKOCTH, TTapajlIeIbHBIX 1 bubmmorexa [JOK
pucy - 11ap https://m.edsoo.ru/1c209e37
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsiTHs cTepeoMeTpun: TOUKa, Mpsmas,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
2 MpaBujia U300pKEHUS HA PUCYHKE 1 bubmorexa HOK
p p pHey https://m.edsoo.ru/1c209e37
IJIOCKOCTH, IMAPAJIICIIBHBIX TTPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTHS: epeceKaronIrecs MI0CKOCTH,
3 nepeceKaroImecs mpsmMasi ¥ miIoCKOCTh; 1 bubmmorexa [JOK
P p ’ https://m.edsoo.ru/1c209e37
MOJIYIPOCTPAHCTBO
[ToHsTHS: IEepeceKarouecs MIOCKOCTH,
4 ne ecexaromieca npsiMasi ¥ MI0CKOCTH; 1 brbmmorexa [TOK
P P ’ https://m.eds00.ru/1c209e37
MOy IPOCTPAHCTBO
MHororpaHHuKH, U300paKeHUE
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUT 1 bubmorexa [TOK
P pocTp M https://m.eds00.ru/1c209e37
HECYIIECTBYIOINUX O0OHEKTOB
MHororpaHHuKH, U300pakeHUE
. bubnuoreka [{OK
6 MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD, 1

HECYIIECTBYIOIINX 00OBEKTOB

https://m.edsoo.ru/1c209e37
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7 AKCHUOMBI CTEPEOMETPUH U TIEPBHIC bubmmoreka [JOK
CIIEICTBUS U3 HUX https://m.edsoo.ru/1¢c209e37
AKCHUOMBI CTEPEOMETPUH U TIEPBHIC bubnmnoreka HOK

8
CIIECTBUS U3 HUX https://m.edsoo.ru/1c209e37
AKCHOMBI CTEPEOMETPUU U TIEPBHIE

9 cienctBus n3 HuX. CriocoObl 3a1aHus bu6nmoreka [IOK
MPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE. https://m.edso00.ru/1c209e37
O0603HaUeHUS IPSMBIX U TUIOCKOCTEH
N306paxenune ceuyeHuit nupamubl, Kyda u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 uxX

10 pé6pa. N3o0pakeHune nepeceueHus bubnnorexa [JOK
MOJIYYEHHBIX IJIOCKOCTEM. https://m.edsoo.ru/1c209e37
PackpamnBanue nocTpoOeHHBIX CEYEHUN
pPa3HBIMU LIBETAMHU
N306paxkenune ceyeHuit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX

11 pEbpa. N3o0paskeHne nepecedeHus bubnnorexa [JOK
MOJYYEHHBIX MIOCKOCTEMN. https://m.edsoo.ru/1c209e37
PackpamnBanue nocTpOEHHBIX CEYEHUN
pPa3HBIMU [IBETAMHU
N306paxkenne ceyeHuit mupamMuibl, Kyda u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX

12 pé6pa. N3o0paxkeHue nepeceueHust bubnnorexa [JOK
ITOJTyYEHHBIX IJIOCKOCTEM. https://m.edsoo.ru/1c209e37
PackpammBanue nOCTpOEHHBIX CEYEHUI
pPa3HBIMU [IBETAMH
N300paxenune ceueHunit nupamuabl, Kyda u

13 MIPU3MBI, KOTOPBIE MTPOXOAT Yepe3 UX bubmmorexa LIOK

pé6pa. NzobOpaxkeHune nepecedueHust

https://m.edsoo.ru/1c209e37
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IIOJIyYEHHBIX IIJIOCKOCTEMN.
PackpammBanue NOCTPOEHHBIX CEUYECHUH
pa3HbBIMU LIBETaMHU

14 Mertoa cneqoB At MOCTPOSHUS CEYEHUM bubmmorexa [JOK
https://m.edsoo.ru/1c209e37
Meton ciie1oB U1l IOCTPOEHUS CEUEHUM.
15 CaoiicTBa niepeceyeHuit ipﬁMHx u bubmmorexa LIOK
. https://m.edsoo.ru/1¢c209e37
IJIOCKOCTEN
Meton ciie1oB U1l IOCTPOEHUS CEUEHU M.
16 CBoiicTBa mepeceueHmi ipame " bubmmorexa LIOK
. https://m.edsoo.ru/1c209e37
IJI0CKOCTEN
ITocTpoenue ceuenuii B nupamuze, Kyoe
17 1o TpéM Toukam Ha pédpax. Coznanue bubnuorexa [IOK
BBIHOCHBIX YEPTEKEH U 3alIHUCh I1aroB https://m.edsoo.ru/1c209e37
IIOCTPOEHHUS
ITocTpoenue ceuenuii B nupamuse, Kyoe
18 o TpéM Toukam Ha pébpax. Co3nanue bubmuoreka [IOK
BBIHOCHBIX YEPTEXKEH U 3alHUCh I1aroB https://m.edsoo.ru/1c209e37
MIOCTPOEHHUS
ITocTpoenue ceuenuii B nupamuse, Kyoe
19 o TpéM Toukam Ha pébpax. Co3nanue bubmuoreka [IOK
BBIHOCHBIX YEPTEXKEHN U 3alIUCh LIaroB https://m.edsoo.ru/1c209e37
MIOCTPOEHHUS
ITocTpoenue ceuenuii B nupamue, Kyoe
20 o TpéM Toukam Ha pébpax. Co3nanue bu6muoreka [JOK
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB https://m.edsoo.ru/1c209e37
IIOCTPOEHHUS
21 [ToBTOpenue mnanumerpun: Teopema o bubnuotexa [JOK

MPONOPIMOHANBHBIX 0Tpe3kax. [TonoOue

https://m.edsoo.ru/1c209e37
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TPEYTrOJbHUKOB

[ToBTOpenue manumerpun: Teopema
Menenas. Pacuersl B cEUEHUSIX Ha

bu6nmoreka [IOK

22 BBIHOCHBIX 4epTexkax. Mcropus pazButus https://m.edsoo.ru/1c209e37
IUTAHUMETPUH U CTEPEOMETPUN

93 Kontposnbhas padota "AKCHOMBI bubnmnoreka HOK
crepeomerpun. Ceuenus" https://m.edso00.ru/1c209e37
B3anmHoe pacnionoxeHue npsMbIx B
npoctpancTBe. CKpenmBaromuecs

24 HEHMBI:C. HpHSHaKEI CKPEIIUBAOIINXCS bubmmorexa [IOK

https://m.edsoo.ru/1c209e37
npsMbIx. [lapamiensHbie npsiMbIe B
MIPOCTPAHCTBE
Teopema o Cyl1eCTBOBAHUH U
€MHCTBEHHOCTH IPSIMOM MapasuieIbHON

o5 JTAHHOW MPSIMOM, IPOXOAAIIeH Yepe3 bubnnorexa [JOK
TOYKY IIPOCTPAHCTBA U HE JIEKAIIEH Ha https://m.edsoo.ru/1c209e37
JaHHOM npsAMoi. JlemMma o nepeceyeHun
MapajuIebHBIX IPSIMBIX IIJIOCKOCTBIO
[TapannensHOCTB Tpex nmpsAMbIX. Teopema

26 0 Tiéx HapaJIJ'IeJILHI::IX H]:lz))ﬂMHX. TeogeMa bubamorexa LOK

https://m.edsoo.ru/1c209e37
0 CKpELIMBAKOLINXCS IPSIMBIX
[TapannenpHOE MPOEKTUPOBAHUE.

97 OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO bubmmnoreka HOK
npoekTupoBanus. M3o0paxeHne pa3HbIX https://m.edsoo.ru/1c209e37
¢uryp B napajsienbHON MPOESKIUN
lenTpanbHas npoekus. Yo ¢ BuGmrorexa LOK

28 COHAITPaBJIICHHBIMH CTOPOHAMU. YTOJ

MCKAY NPpSAMBIMHA

https://m.edsoo.ru/1c209e37
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3amayn Ha NOKA3aTEIHLCTBO U

29 UCCIIeIOBaHKE, CBSA3aHHbIE C bubmmorexa LIOK
https://m.edsoo.ru/1c209e37
PacroJI0KEHUEM MPSMBIX B TPOCTPAHCTBE
[TonsATHA: MapauIeIbHOCTD NPSIMOM U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
30 MapajuIeIbHOCTH MPSMOU U TUIOCKOCTH. bubmmorexa [JOK
= B https://m.edso0.ru/1¢c209e37
CaoiicTBa napamienbHOCTH NPSIMOH U
IJIOCKOCTH
I'eomeTprueckue 3aaun Ha BBIYUCIEHNE
31 M JI0Ka3aTeJIbCTBO, CBI3aHHEIC C bubnunoreka LIOK
MapaJIETBbHOCTHIO IPSMBIX U IIJIOCKOCTEH https://m.edsoo.ru/1c209e37
B IIPOCTPAHCTBE
ITocTpoenune ceuenus, IPOXOASIIEro
32 4yepe3 JaHHYIO MPSIMYI0 Ha YepTexXe U bubnnorexa [JOK
MapaJJIENBHOIO IPYTroi npsimoit. Pacuér https://m.edsoo.ru/1c209e37
OTHOIIEHUI
[TapannensHas IpoeKLUs, TIPUMEHEHUE
33 JUISL IOCTPOEHMSI CEUeHUH Ky0a U bubmuoreka [IOK
napauienenumnena. CeoncTaa https://m.edsoo.ru/1c209e37
napajuieJienune1a u Ipu3Mbl
34 [TapannensHbie nmnockoctu. Ilpusnaku bubmuoreka [IOK
MapaAIIETBbHOCTH JIBYX IJIOCKOCTEHN https://m.edsoo.ru/1c209e37
Teopema o mapamienbHOCTH U
35 €MHCTBEHHOCTH IUIOCKOCTH, ITPOXOASIIEH bu6muoreka [JOK
yepes3 TOUKY, He PUHAJICKALLYIO TaHHON https://m.edsoo.ru/1c209e37
IJIOCKOCTH U CIIEICTBUA U3 HEE
CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
36 napayieIbHOCTH MPSMBIX NTepeceUeHus bubnmorexa HOK

IIpU IEPCCCUCHUH ABYX IMapaJlJICJIbHBIX

https://m.edsoo.ru/1c209e37
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IIJIOCKOCTEN TpeThen

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapajiyIeIbHBIX MPSIMBIX,

37 3aKJIFOUYEHHBIX MEX]y [TapajlIeIbHBIMU bubmmorexa LJOK
. https://m.edsoo.ru/1¢c209e37

IJIOCKOCTSIMU; O [IEPECEUEHUH NTPSAMOI ©
JBYMsI TApaAJIIIEIbHBIMU JIOCKOCTSMU

38 [ToBTopenue: Teopema ITudaropa na bubmuorexa [IOK
IJIOCKOCTH https://m.edsoo.ru/1c209e37

39 [ToBTOpEHME: TPUTOHOMETPUS bubmmoreka [JOK
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA https://m.edsoo.ru/1c209e37

40 CaoiicTBa Ky0a v MPSMOYTOIBHOTO bubmmorexa [JOK
rapasuiesenure1a https://m.edsoo.ru/1c209e37

41 Boruncnenue IMH OTpe3KOB B KyOe U bubnnorexa [JOK
MPSIMOYTOJIBHOM I1apajuleIeuIIe e https://m.edsoo.ru/1c209e37
[lepnieH UKy ISIPHOCTD MPSIMOMA U

42 mockocty. [Ipusnak bubmmnoreka HOK
MEPIICHAUKYIISAPHOCTH MIPSMOU U https://m.edsoo.ru/1c209e37
IJIOCKOCTH
[lepneH MKy IIPHOCTD NPSMOM U

43 mockocty. [Ipusnak bubmmnoreka HOK
MEPIEHIUKYISAPHOCTH IPAMON U https://m.edsoo.ru/1c209e37
IJIOCKOCTH
Teopema o CylIeCTBOBAaHUU U

44 €MHCTBEHHOCTH MPSIMOM, IPOXOAALIEN bubnuotexa [JOK
yepes3 TOYKY NPOCTPAHCTBA U https://m.edso00.ru/1c209e37
MEePHEHIUKYISPHON K IIIOCKOCTH

45 [IimockocTH ¥ EPIEHIUKYISIPHBIE UM bubnuotexa [JOK

IpsAMBIC B MHOI'OI'paHHUKaxX

https://m.edsoo.ru/1c209e37
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[1110CKOCTH M NEPIIEHIUKYJIIIPHBIE UM

bubnunorexa LIOK

46
MpSMbIE B MHOTOTPaHHUKAX https://m.edsoo.ru/1c209e37
IlepneHauKyasap U HaKJIOHHAS.
47 HOET Oé[HI/IZ nep MEHINKYIISIpa U3 TOYKHU bubmmorexa [IOK
P PHCHAMYIAP https://m.edsoo.ru/1c209e37
Ha IPSMYIO0
IlepnienmuKyIAp ¥ HAKJIOHHAS.
48 HOI(ZT o:HI/Iz nep MEHIUKYJISpa U3 TOUKU bubmorexa HOK
p PHCHHRY TP https://m.eds00.ru/1c209e37
Ha MPSMYIO
49 Teopema 0 TpEX NMepreHauKyJIsIpax bubmmoreka [JOK
(npsimast u oOpaTHas) https://m.edsoo.ru/1c209e37
50 TeopeMa o Tpéx mepHeHANKYISIPAxX bubmmorexa [JOK
(mpsimast u oOpaTHasi) https://m.edsoo.ru/1c209e37
51 Yron Mexay CKpeluBarOIUMHUCS bubnnorexa [JOK
MPSIMBIMU https://m.edso0.ru/1c209e37
Ilorck nepneHAUKYIAPHBIX IPSIMBIX C
52 TIOMO LIOpl'[e f{leHyHKme HLII))( bubmorexa HOK
H . PHCHAMKY P https://m.edso0.ru/1¢209e37
IUIOCKOCTEH
53 OpToroHanbHOE MPOEKTHPOBAHUE bubmorexa [OK
P P P https://m.edso0.ru/1c209e37
[ToctpoeHue ceueHuii ky0a, IPU3MBEI,
54 i aBI/I:I)JILHoﬁ MMpaMu BIy C nowf)o bIO bubmorexa [OK
p vp g H https://m.edsoo.ru/1c209e37
OpPTOTOHAJIBLHON MPOEKINH
[Toctpoenue ceuenunii kyba, MpU3MBlI,
55 MPaBWJIHHOM MUPaMHUIBI C TOMOIIBIO bubmmorexa TIOK
P Up g HI https://m.edso0.ru/1¢c209e37
OpPTOTOHAJIBHOMN MPOEKIINH
CuMMeTpHus B IIPOCTPAHCTBE
B POCIp bubmuoreka [{OK
56 OTHOCHTEIBHO IIOCKOCTH. ITimockocTr

CUMMETPUIN B MHOT'OTPaHHUKAX

https://m.edsoo.ru/1c209e37
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[Ipu3Hak neprneHauKyJIpHOCTH IPSIMOU U

bubnunorexa LIOK

S7
IJIOCKOCTH KaK CJIEJACTBUE CUMMETPUU https://m.edsoo.ru/1¢c209e37
58 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér bubnuoreka [JOK
pacCTOAHUM OT TOYKHU 10 MIIOCKOCTH https://m.edso00.ru/1c209e37
59 [IpaBunbHbIE MHOTOIpaHHUKHU. Pacyér bubmmoreka [JOK
pacCTOSAHUM OT TOYKH J0 MIIOCKOCTH https://m.edsoo.ru/1c209e37
CriocoObI OMYCTUTh TEPIIECHAUKYIISPHI:
60 CUMMETpHS Z BUT TO‘IEI/I o o bubmmorexa LIOK
pHs, f[ . https://m.edso00.ru/1c209e37
napauiebHON MPSAMOi
61 CrBur 1o HenapayyIeIbHOU MPSMOH, bubnnorexa [JOK
M3MEHEHUE PACCTOSHUN https://m.edsoo.ru/1c209e37
KontponbHas padota "B3anmuoe
62 aCTOJIOKEHUE MPSMBIX U TUIOCKOCTEH B bubmmorexa [JOK
P " P https://m.eds00.ru/1c209e37
IIPOCTPAHCTBE
[ToBTOpEHME: Yyroa MEKIY MPSIMBIMU Ha
63 IIJIOCKOCTH, TPUTOHOMETPHS B bubmmnoreka HOK
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOPEMA https://m.edsoo.ru/1c209e37
KOCHUHYCOB
[ToBTOpEHME: YroJI MEX]
64 CKpe iBa}o ZIMI/IC}I 1} ﬂh}/IILIMI/I B brbmmorexa [TOK
pett B P https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
65 I'eomerprueckne METObI BBIYUCICHUS bubmmnoreka HOK
yrIila MEeXIy NPSIMBIMHA B MHOIOTPaHHUKAX https://m.edsoo.ru/1c209e37
66 JIByrpansbiil yroa. CBOMCTBO JIMHEHHBIX bubmuoreka [IOK
YIJIOB ABYTPAHHOTO yTJIa https://m.edsoo.ru/1c209e37
[lepnenaukynasipHbIe MIIOCKOCTH.
pv YoHP bubnuotexa [JOK
67 CaoiicTBa B3aUMHO MEPIEHANKYISIPHBIX

IJIOCKOCTEN

https://m.edsoo.ru/1c209e37
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[Ipu3Hak nepneHANKYISIPHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMOoi

bubnunorexa LIOK

68 .
MEepPEeCEUCHMS JBYX IIJIOCKOCTEH https://m.edsoo.ru/1c209e37
MEPIEeHIUKYISIPHBIX TPEThEH TIOCKOCTH
[IpssMOyToNBHBIA apaiIeIenuIen; Kyo;
69 I/I3pMe G}I]{I/ISI CBOﬁCTBz PSIMO I‘OJILHOI}“IO bubmmorexa [JOK
P ’ pAMOY https://m.eds00.ru/1c209e37
napasuiesienuneaa
70 Teopema 0 qMaroHaJIv NPSIMOYTOJIBLHOTO bubnnorexa [JOK
MapajuieenuIea u cJIeICTBUE U3 Hee https://m.edso0.ru/1c209e37
CrepeoMeTpuyecKre U MpUKIaIHbIe
71 3aﬂ5q1/1 CB}Ir;aHHbIe co BSI;.I/IMHLIM bubmorexa HOK
’ https://m.edsoo.ru/1c209e37
PaCMOI0KEHUEM MPSMBIX U TUIOCKOCTH
[ToBTOpEHME: CKPELIUBAIOILIUECS MPSMBIE,
72 na aJ'IerJ'ILHLIe HIJ)'IOCKOCTI/I B CTaHI[Z THBIX bubmorexa LIOK
P P https://m.edsoo.ru/1c209e37
MHOTOTpaHHUKAX
[Tapa nmapanienbHBIX TUIOCKOCTEN Ha
73 CKPEIIMBAIOIINXCS MPSAMBIX, PACCTOSIHUE bubmuoreka [IOK
MEK/1y CKPEIIMBAIOIIMMHUCS IPSIMBIMU B https://m.edsoo.ru/1c209e37
MPOCTBIX CUTYALHIX
74 PaccrostHue OT TOYKH IO IIOCKOCTH, bubnmorexa LIOK
paccTosHuE OT MPSAMOM JI0 TIIOCKOCTH https://m.edsoo.ru/1c209e37
Beluncnenue paccTosHUN MEXKIY
75 CKPEIIHUBAIOIINMUCS IIPIMBIMH C bubnnorexa [JOK
p p . https://m.edso0.ru/1¢209e37
MTOMOIIBIO TIEPTIICHIUKYJIIPHOMN TUIOCKOCTH
TpéXrpaHHbIll yroi, HEpaBEHCTBA IS
76 TpexrpaHHbIX yrioB. Teopema Iudaropa, bu6muoreka [JOK

TEOPEMBI KOCHHYCOB U CUHYCOB AJIs
TPEXTPAHHOTO yTia

https://m.edsoo.ru/1c209e37
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77 DNeMEeHTHI CPePUIECKON TeOMETPHH: bubmmoreka [JOK
reoJIe3nYECKUe JIMHUN Ha 3eMiie https://m.edsoo.ru/1¢c209e37
78 KonrponsHast padora "Yrisl u bubnuoreka [JOK
paccrosiHus" https://m.edso00.ru/1c209e37
79 Cucremaru3zanuus 3HaHUN "MHOrOrpaHHUK bubmmoreka [JOK
U €ro 3J1eMEeHTHI" https://m.edsoo.ru/1c209e37
80 [Mupamuna. Buasl nupamun. IlpaBunbHas Bu6mumotexa [JOK
nupamuaa https://m.edsoo.ru/1c209e37
81 [Ipusma. [IpsAmast 1 HAKJIOHHAS IPU3MBI. bubnuorexa [IOK
[IpaBunbHasg npuszma https://m.edso0.ru/1c209e37
82 [IpsiMoii napainenenunen, bubmmoreka [JOK
MPSIMOYTOJIbHBIN Mapasienenurnen, Kyo https://m.edsoo.ru/1c209e37
83 Boinykible MHOrorpanHuku. Teopema Bbu6mmoreka [JOK
Diinepa https://m.edsoo.ru/1c209e37
Brimykisie MHOTOTpanHuKd. Teopema
84 Oiinepa. [IpaBunpHbIe U OTyNPaBUIIbLHBIE buomoreia LIOK
https://m.edsoo.ru/1c209e37
MHOTOTPaHHUKH
85 KonTtponsHas pabora "MHoOrorpaHHUKH" ESSSHEET:;;?S}EC 209637
86 [TonsTHE BEKTOpA HA MJIOCKOCTH U B bubmuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
bubnnorexa [JOK
87 CyMma BeKTOpOB https://m.edSO(])_.[rullc209e37
bubmmoreka [JOK
88 PasHocts BekTopos https://m.edSO(])_.[rullc209e37
bubmmoreka [JOK
89 lpapiio mapajieentmesa https://m.edSO(])_.[ru/10209e37
90 YMHOKEHHE BEKTOpa Ha YHCIIO bubmmoreka [JOK
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https://m.edsoo.ru/1c209e37
Paznoxenue BexTopa 1o 6asucy Tpéx
91 BEKTOPOB, HE JIEKAIIUX B OJHOMN 1 bubmorexa LHIOK
POB, = a https://m.edso00.ru/1c209e37
IUIOCKOCTH
bubnunorexa LIOK
92 CKasspHOe NPOH3BENICHHE 1 https://m.edso0.ru/1¢c209e37
93 Brruucnenue yria Mex1y BEKTOpamMu B 1 bubnmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
4 IT 7 1
9 POCTCHILIIE 3a/aTH € BEKTOpamH https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
IT 7 1
% POCTCHINIIE 3a/atH € BEKTOpamHu https://m.edsoo.ru/1c209e37
. bubnnorexa [IOK
% Hpocreitittne sazatit ¢ BEKTOpaMIt . https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
97 IT 7 1
DOCTCHILIE 3a/1aTH € BEKTOpamHu https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
98 I 1
O00011IeHIE U CUCTEMATH3aIlU 3HAHUI httos://m.edsoo.ru/1c209637
bubnmorexa LIOK
I 1
99 O000111eHIE U CUCTEMATH3AIIU 3HAHUI https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
1 " 1
00 TOTOBAs KOHTPObHAs paboTa https://m.edsoo.ru/1c209e37
bubmmoreka IIOK
101 " 1
0 TOTOBAs KOHTPObHAs padoTa https://m.edsoo.ru/1c209e37
. but6mmorekxa [IOK
102 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1 https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabubie IlpakTnueckue unpponbie
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

1 [ToTOpenue Tembl "KoopaunaTel BeKTOpa 1 bubnmnoreka HOK
Ha IJIOCKOCTH U B IIPOCTpaHCTBE" https://m.edso00.ru/1c209e37

5 [ToBTOpenue tems! "CkanspHoe 1 Bbu6mmoreka [JOK
MPOMU3BEJCHNE BEKTOPOB" https://m.edsoo.ru/1c209e37

3 [ToBTOpenue Tems! "Boruncienue yria 1 bubnuorexa [IOK
MEXIy BEKTOpaMH B pOCTpaHCTBE" https://m.edsoo.ru/1c209e37

4 [ToBTOpeHue Tembl "YpaBHEHUE TIPSIMO, 1 bubnnorexa [JOK
MPOXOJIAIIEH yepe3 B TOUKH" https://m.edso0.ru/1c209e37

5 YpaBHEHHE ITOCKOCTH, HOPMAJIb, 1 bubmmorexa [JOK
ypaBHEHUE IIJIOCKOCTHU B OTPE3Kax https://m.edsoo.ru/1c209e37

6 YpaBHEHHE TIOCKOCTH, HOPMAJIh, 1 bubnmnorexa [JOK
YpaBHEHUE IJIOCKOCTH B OTPE3KaxX https://m.edsoo.ru/1c209e37

7 BekropHoe npousseneHue 1 bubmmorexa LIOK
https://m.edsoo.ru/1c209e37

3 JIuneliHble HEpAaBEHCTBA, IMHENHOE 1 bubmuoteka [IOK
MIPOrPaAMMHUPOBAHUE https://m.edsoo.ru/1c209e37

9 JIuneliHbIE HEPABEHCTBA, JIMHEIHOE 1 bu6muoreka [JOK
[IpOrpaMMUPOBAHUE https://m.edsoo.ru/1c209e37

10 AHaTMTHYECKHE METO/IbI pacyéTa yria 1 bubmmoreka [JOK
MEXy IIPAMBIMA B MHOI'OTPaHHUKAX https://m.edsoo.ru/1c209e37

1 AHaMTUYECKHE METO/IbI pacyéTa yria 1 bubnmnoreka [JOK

MCKAY MIIOCKOCTSAMU B MHOTOI'pPaHHUKAX

https://m.edsoo.ru/1c209e37
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12 ®opmyJsia pacCTOSHUSI OT TOUKH J10 Bbu6mmoteka [JOK
IJIOCKOCTH B KOOpAMHATAX https://m.edsoo.ru/1¢c209e37
13 HaxoxaeHnue paccTosiHUlA OT TOUYKH 10 bubnmnoreka HOK
TUIOCKOCTH B KyOe https://m.edsoo.ru/1c209e37
14 Haxoxnenve paccTosHUN OT TOUKH 10 bubnunoreka LIOK
MJIOCKOCTH B TTPAaBWJILHOW MUpPaMUIE https://m.edso00.ru/1c209e37
15 KontponbHas pabora "Ananutuueckas Bu6mumotexa [JOK
reomerpus” https://m.edsoo.ru/1c209e37
16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE bubnnorexa [JOK
MHOTOTPAHHUKH https://m.edso0.ru/1c209e37
17 CeueHust MHOTOIPaHHUKOB: METO/ CJIEJIOB bubmmorexa LOK
https://m.edsoo.ru/1c209e37
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
18 IUIOCKOCTH, MEPECeUeHUs IPSIMbIX U bubmrorexa LIOK
9 https://m.edso0.ru/1c209e37
IJIOCKOCTEH
19 [TapayuienpHble NpsAMBIE U IIJIOCKOCTH: bubmmnoreka HOK
napajjieIbHbIE CEYEHUs https://m.edsoo.ru/1c209e37
20 [TapamienbHbIe IPSIMBIE U TNTIOCKOCTH: bubmmnoreka HOK
pacu€T OTHOLIEHUI https://m.edsoo.ru/1c209e37
[TapamienpHble IPSIMBIE U TUNIOCKOCTH:
21 YTJIbI MEXK/1Y CKPEIMBAIOIUMUCS bubmmorexa [OK
https://m.edsoo.ru/1c209e37
PSIMBIMHU
[lepneHiuKyIsApHBIE IPSAMBIE U
99 IUIOCKOCTH: CTaHJApTHBIE Mapbl bubmuoreka [IOK
MEPIECHINKYISPHBIX IUNIOCKOCTEN U https://m.edsoo.ru/1c209e37
MPSIMBIX, CHMMETPUHU MHOTOTPaHHUKOB
93 [IepnieHauKyIsIpHBIE NIPSMBIE U bu6muoreka [JOK

IUIOCKOCTH: TeopeMa 0 Tpex

https://m.edsoo.ru/1c209e37
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NEPIEHAUKYIIIPAX

[leprieHquKyIsIpHBIE TIPSIMbIE U

bub6nmoreka [IOK

24 IUIOCKOCTH: BBIYHCIIEHUS IJINH B
A https://m.eds00.ru/1c209e37
MHOTOTPaHHHUKAX
IToBTOpenue: mIomagu
25 MHOFOpFOJIBHI/IKOB dbopMyIIBI 1S bubmorexa LOK
yro; » QOPMYTIBL A https://m.eds00.ru/1c209e37
TJI0IIAJIeH, COOOpaKEHUS IO 100U
IToBTOpeHue: mIomagu
26 MHOFOpFOJ'ILHI/IKOB bopMyJIBI 1S bubmmorexa [JOK
y N » DOPMYJIBL AL https://m.edso00.ru/1c209e37
TJI0IAJIEH, COOOpaKEHHUS 1O 100MS
IToBTOpEHME: TIIONIAAN
27 MHOFOpFOJII)HI/IKOB bopMyITBI TSI buGnuorexa [IOK
y _ - DOPMY https://m.edsoo.ru/1c209e37
TJI0IAIEH, COOOpaKEHUS 1O 100MSI
Inomanu ceueHnii MHOrOTPaHHUKOB:
28 IUIOIIAIH ITIOBEPXHOCTEN 53 e3aHus Ha bubmorexa LOK
tan p - basp https://m.eds00.ru/1¢c209e37
YacTH, COOOpaKeHUs O 100Mst
ITnomanyu ceueHUt MHOTOTPAaHHHUKOB:
29 IUIOIAAU ITOBEPXHOCTEN 12:1)3 e3aHusg Ha bubnnorexa [TOK
Ha p - Pasp https://m.edsoo.ru/1c209e37
YacTH, COOOpaKeHUs 1O 100ust
Koutponsnas pabora "I[loBTopenue:
30 MHOF(l:))F aHHI/IIf)I/I CEeUeHHUs ’ bubnmorexa OK
P S https://m.edso0.ru/1c209e37
MHOTOTPaHHUKOB
31 O06BeM Tena. O0BEM IPSIMOYTOJIBHOTO bubnuotexa [JOK
napajuiesienunesa https://m.edsoo.ru/1c209e37
39 3amaun 00 yaBOCHUH Ky0a, 0 KBaJApaType bubmmoreka [JOK
Ky0a; 0 TPUCEKITNH yTiia https://m.edsoo.ru/1c209e37
13 CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIE bubnuotexa [JOK

¢ 00bEMOM IIPSIMOYTOIBHOTO

https://m.edsoo.ru/1c209e37
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napaujicjicnmicaa

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C

bub6nmoreka [IOK

34 0Bé
BBIUMCIICHHEM 00BbEMA MPSIMOYTOJIEHOTO https://m.edso0.ru/1c209e37
napasuieNienumne1a
bub6nmmoreka [IOK
35 O05é 7
DEM HIPAMOH HPH3MBL https://m.eds00.ru/1c209e37
CrepeoMeTprIeCKUe 3a/1a4H, CBI3aHHBIC
36 C BBIYHCIIEHUEM 00BEMOB IPSIMOIT bubnnorexa HOK
p https://m.edso0.ru/1¢209e37
TIPU3MBI
37 [Tpuknagubie 3a1a4u, CBSI3aHHBIE C bubnunoreka LIOK
00BEMOM TIPSAMOI TIPU3MBI https://m.edso0.ru/1c209e37
Brraucienne 006EMOB TEI ¢ TOMOILBIO
38 omnpenenéuuoro uarerpaita. Oosém bubmorexa HOK
p . pasta. https://m.edsoo.ru/1c209e37
HAKJIOHHOM MPU3MBI
Brraucienne 006EMOB TEI ¢ TOMOILBIO
39 omnpenenéHuoro uarerpaita. Oobém bubmorexa LHOK
pedl pasta. https://m.eds00.ru/1c209e37
TTUPAMHU/TBI
dopmyna 00bEMA TUPAMUIEL.
40 OTI-I?OI?_IIGHI/IC 06’LCMO]§) 1 :MI/I ¢ o0mumM bubnnorexa [TOK
P A m https://m.edsoo.ru/1c209e37
YTIIOM
dopmyna 00bEMA TUPAMULIEL.
41 OTI-I?OI?_IIGHI/IC 06’LCMO]§) 1 :MI/I ¢ o0mumM bubnmorexa OK
P A m https://m.edsoo.ru/1c209e37
YTI0M
42 CrepeoMeTprUYeCKHEe 3a/1a4i, CBSI3aHHBIE bubnuotexa [JOK
¢ 00bEMaMM HAKJIOHHON MPU3MBI https://m.edsoo.ru/1c209e37
43 CrepeomMeTpuiecKue 3a/1a4u, CBI3aHHBIC bubmmoreka [JOK
¢ 00bEMaMH MUPAMHUIBI https://m.edsoo.ru/1c209e37
44 [Ipuknanueie 3anaun mo Teme "OOBbEMBI bubnunorexa LIOK
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Ten", cBA3aHHBIE ¢ 00BEMOM HAKIOHHON
HIPU3MBI

https://m.edsoo.ru/1c209e37

[Ipuknanueie 3apaun mo Teme "OObEMBI

bu6nmoreka [IOK

45 Ten", CBI3aHHBIE ¢ 00BEMOM MUPAMHUJIBI https://m.edsoo.ru/1c209e37
46 [Tpumenenue 00bEMOB. Bruncienue bubmmoreka [JOK
pPacCTOSHUS 10 MIIOCKOCTH https://m.edso00.ru/1c209e37
47 KonTtponsHas padora "O0bEM Bu6mumotexa [JOK
MHOTOTpaHHUKA" https://m.edsoo.ru/1c209e37
WINHPUYECKasi TOBEPXHOCT,
48 ](;[6pa3y1(?mne III/IJII/IHI[pE‘{eCKOﬁ bubmmorexa LIOK
https://m.edsoo.ru/1c209e37
MMOBEPXHOCTHU
49 Hunuuap. [pssmMoit KpyroBoi HUIHHIP. bubnnorexa [JOK
[1momaas MOBEpXHOCTH UIIMHIPA https://m.edso0.ru/1c209e37
50 KoHungeckast TOBEpXHOCTh, 00pa3yromue bubmmoreka [JOK
KOHHUYECKOU noBepxHocTu. Konyc https://m.edsoo.ru/1c209e37
51 CeueHue KOHYyca MIIOCKOCTBIO, bubnmnorexa [JOK
MapasuiebHON MIIOCKOCTA OCHOBAHUS https://m.edsoo.ru/1c209e37
59 VYceuénnslii konyc. M3o0pakenue bubnmnorexa [JOK
KOHYCOB M YCEUEHHBIX KOHYCOB https://m.edsoo.ru/1c209e37
53 [Tomane 60KOBOI MOBEPXHOCTH U bubmuoreka [JOK
IIOJIHOM ITOBEPXHOCTU KOHYCa https://m.edsoo.ru/1c209e37
54 [Tnomane 60KOBOI TOBEPXHOCTH U bu6nmorexa LIOK
MTOJTHOM TOBEPXHOCTH KOHYCA https://m.edsoo.ru/1c209e37
CrepeomeTpHuuecKkue 3aJauu Ha
55 I[OKESaTeJIBI():TBO u BBI‘{I/II([:JICHI/IC bubmmorexa LIOK
. ’ https://m.edsoo.ru/1c209e37
MOCTPOEHUEM CEUEHUM UINHAPA, KOHyCca
56 CrepeomeTpuuecKkue 3aauu Ha bubnuotexa [JOK

JA0Ka3aTCJIbCTBO U BBIYUCICHUC,

https://m.edsoo.ru/1c209e37
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MIOCTPOEHUEM CEUECHUM LMJIMH]IPA, KOHYCa

[Ipuknagneie 3a/1a4u, CBSI3aHHBIE C bubnmnoreka HOK
57
HWIMHAPOM https://m.edsoo.ru/1c209e37
[Ipuknagneie 3a/1a4u, CBSI3aHHBIE C bubnunorexa LIOK
58
HWIMHAPOM https://m.edsoo.ru/1¢c209e37
bubnunorexa LIOK
59 C
(epa u wiap https://m.edsoo.ru/1c209e37
Ilepeceuenue chepsl U mapa c
60 HJ'I(I;)CKOCTBIO K(Eil)CEI:HI/Ie ma pa U chepsl bubmmorexa [JOK
' P P https://m.eds00.ru/1c209e37
IJIOCKOCTHIO. B 1 n300pakeHue mapa
Ilepeceuenue chepsl U mapa c
61 HJI(F))CKOCTI)IO K(i)c:HHe ma pa U cepbl bubmmorexa [IOK
' p P https://m.eds00.ru/1c209e37
IUTIOCKOCTBI0. By 1 n300paxenue mapa
62 VYpasuenue chepsl. [Inomans chepsl u eé bubnnorexa [JOK
yacreu https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
63 Cummetpus cepsl U mapa
P Pep P https://m.edsoo.ru/1c209e37
CrepeoMeTpuueckre 3aa4u Ha
64 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, bubnmorexa LIOK
CBSI3aHHBIE CO c(hepoit u mapom, https://m.edsoo.ru/1c209e37
MOCTPOCHUEM UX CEYCHHI IIIOCKOCTHIO
CrepeoMeTpuueckre 3aa4u Ha
65 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, bubnunorexa LIOK
CBsI3aHHBIE CO CEPOH U MapoMm, https://m.edsoo.ru/1c209e37
MIOCTPOCHUEM UX CEYCHHM TIIOCKOCTHIO
66 IIpukitagHble 3a1a4n, CBSI3aHHbIE CO bu6muoreka [JOK
cdepoit u mapom https://m.edsoo.ru/1c209e37
67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, bubnuotexa [JOK
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BBIYHCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00HS

https://m.edsoo.ru/1c209e37

Paznmuunnie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U

bu6nmoreka [IOK

68
MHOTOTPAaHHUKOB https://m.edso00.ru/1c209e37
69 3agauu no Teme "Tena U MOBEpXHOCTH bubnunoreka LIOK
BpaieHus" https://m.edso00.ru/1c209e37
20 3anauu o Teme "Tena v MOBEPXHOCTH bubmmoreka [JOK
BpauieHus" https://m.edsoo.ru/1c209e37
7 KonTtponpsHas padora "Tena u bubnuorexa [IOK
MOBEPXHOCTHU BpanieHus" https://m.edso0.ru/1c209e37
79 O6bém nununaapa. Teopema 06 00bEMe bubmmoreka [JOK
MPSMOTO IUJIMH]Ipa https://m.edso0.ru/1c209e37
Brraucnenue 00bEMOB TN ¢ TOMOIIBIO
73 onpeaenéaHoro uarerpaita. Oobpém bubmmorexa [IOK
P paia. https://m.eds00.ru/1c209e37
KOHycCa
74 IInomaayu 60KOBOM ¥ IOJTHOM bubnmnorexa LIOK
ITOBEPXHOCTH KOHYyCa https://m.edsoo.ru/1c209e37
CrepeoMeTpuueckue 3aaun, CBI3aHHbIE
75 C BBIYUCIIEHHEM 00BEMOB IUITUHAPA bubmmorexa [JOK
t Apa, https://m.edsoo.ru/1c209e37
KOHyca
76 [Tpuknanneie 3agauu no Teme "OOBEMBI U bubmmnoreka HOK
MJI0IA U TOBEPXHOCTEN Ten" https://m.edsoo.ru/1c209e37
OO0BEM MIapa U MapoBOTO CEKTOPA.
Teopema 06 00BEme mrapa. [1nomans
77 cheprl. CTepeoMeTpudecKue 3a/1a4u, bubnuotexa [JOK

CBSI3aHHBIE C BHIYMCIEHUEM 00BEMOB
11apa, apoBOr0 CETMEHTA U IIapOBOT0
CEeKTopa

https://m.edsoo.ru/1c209e37
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[Ipuknanueie 3apa4un mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u

78 miomanaso cepbl. COOTHOMIEHUS MEX, bubmmorexa [JOK
A pBL N N y https://m.edso0.ru/1c209e37
IUIOHIA/IIMU TTOBEPXHOCTEN U 00bEMaMu
IMOAOOHBIX TEN
[TomoOHbBIE TeNa B IPOCTPAHCTRE.
N3menenne o06bEéMa rpu mogo0uu.
79 CrepeoMeTprIECKUe 3a/1a4H, CBI3aHHBIC bubmmorexa [JOK
P P -~ flam, https://m.edsoo.ru/1c209e37
C BBIYUCIICHHEM 00BEMOB TET U
10181 TOBEPXHOCTEN
80 KonTtponpnas padora "[lnomanu Bu6mmoteka [JOK
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten" https://m.edsoo.ru/1c209e37
BIDKEHUSI TpOocTpancTBa. OTOOpaskeHHUsI.
81 ﬁBI/DKeHI/ISI I/Ip aBepHCTBo ¢bur IC))6 ue bubmmorexa LIOK
. p . yp- oI https://m.edsoo.ru/1c209e37
CBOICTBA JIBHYKECHUI
Buabl nBrkeHH: TapauieIbHbIN
82 NIEPEHOC, LIEHTPAJIbHASL CUMMETPHS, bubmuoteka [IOK
3epKaJibHasi CHAMMETPHSI, TOBOPOT BOKPYT https://m.edsoo.ru/1c209e37
IPSAMOi
83 [TpeoOpa3zoBanus nogobus. Ipsmas u bubmuoreka [IOK
cdepa Ditnepa https://m.edsoo.ru/1c209e37
84 I'eomeTpuueckue 3axaun Ha TPUMEHEHUE bubmuoreka [IOK
JIBIDKEHUSA https://m.edsoo.ru/1c209e37
85 KonTponbnas pabota "BekTops! B bubmuoreka [IOK
npocTpaHcTse" https://m.edsoo.ru/1c209e37
O6o6maromee nopropenue 11 moHsTHIA 1
p bubnunorexa LIOK
86 MeTo/10B Kypca reomeTtpun 10-11

KJIaCCOB, CUCTEMATHU3alluA 3HAHUI:

https://m.edsoo.ru/1c209e37
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"IlapamienbHOCTb MPSIMBIX U INIOCKOCTEN
B MpocTpaHcTBe"

Ob6o6maromee nosropenue 11 noHsATH U
MeTO0/10B Kypca reomerpun 10-11

bu6nuoreka [IOK

87 KJIACCOB, CHCTEMAaTHU3allus 3HAHWI: https://m.edsoo.ru/1c209e37
"BexTopsl B mpocTpaHcTBe"
O6o6matomee moBTopeHue 11 moHsaTHI 1

88 MeTO0/I0B Kypca reomerpun 10-11 bubnnorexa [JOK
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA: https://m.edso0.ru/1¢209e37
"BexTops! B mpocTpaHcTee"
O6o6matomee moBTopeHue 11 moHsITHI 1

89 MeTOJI0B Kypca reometrpuu 10-11 bubnuoreka [IOK
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA: https://m.edso0.ru/1¢209e37
"O6beM MHOTOTpaHHUKA"
O6o6matomee moBTopeHue 11 moHATHI 1

90 MeTO/10B Kypca reomeTtpuu 10-11 bubmuoteka [IOK
KJIACCOB, CHCTeMAaTHU3allus 3HAHUM: https://m.edso0.ru/1¢209e37
"O6beM MHOTOrpaHHUKa"
Ob6o6uaromee noropeHue 11 noHsATU U
METOJI0B Kypca reOMETpUn 10—11v BuGmiorexa LIOK

91 KJIACCOB, CUCTEMAaTH3aIUs 3HAHHH:
" . https://m.edsoo.ru/1c209e37

[Tnomanu moBepXHOCTU U 0OBEMBI

KpYyTibIX Ted"
Ob6o6maroree noropenue 11 noHsATHi 1
METOJIOB Kypca r€OMETpUn 10—11v BuGmorexa LIOK

92 KJIACCOB, CUCTEMAaTH3aIUs 3HAHHH:
" . https://m.edsoo.ru/1c209e37

[Tnomanu moBepXHOCTH U 0OBEMBI

KpYyTJibIX Ten"

93 Wrorosast KoHTpOJIbHASA paboTa bubmuoteka [IOK
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https://m.edsoo.ru/1c209e37
bubnunorexa LIOK

94 Mrororast KoRTpOMbHA padoTa ! hittps://m.eds00.ru/1c209e37

95 [ToBTOpEeHmE, 0600IICHUE U 1 bubnunoreka LIOK
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/1¢209e37
HcTopust pa3BUTHs CTEPEOMETPUHN KaK

96 HayKH U €€ posib B pa3BUTUU 1 Bu6muoteka [JOK
COBPEMEHHBIX NHKEHEPHBIX U https://m.edsoo.ru/1c209e37
KOMITbIOTEPHBIX TEXHOJIOT U
HcTopust pa3BUTHS CTEPEOMETPUHN KaK

97 HayKH U €€ pojib B pa3BUTUU 1 Bbu6mmotreka [JOK
COBPEMEHHBIX NHKEHEPHBIX U https://m.edsoo.ru/1c209e37
KOMITbIOTEPHBIX TEXHOJIOT U
HcTopust pa3BUTHs CTEPEOMETPUHN KaK

98 HayKH U €€ pojib B pa3BUTUU 1 bubnuoreka [IOK
COBPEMEHHBIX NHKEHEPHBIX U https://m.edsoo.ru/1c209e37
KOMITHIOTEPHBIX TEXHOJIOTHHA
Hcropus pa3BUTHS CTEPEOMETPUH KaK

99 HAyKH U €€ poJib B pa3BUTUHU 1 bubmuoreka [IOK
COBPEMEHHBIX HMHKEHEPHBIX 1 https://m.edsoo.ru/1c209e37
KOMITHIOTEPHBIX TEXHOJIOTHMA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99
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MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kox IIpoBepsieMble peAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMoro o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero oopa3oBaHus
pe3yJabTarta

7 I'eomerpus

7.1 OnepupoBaTh NOHATUSIMH: TOUKA, IPsIMasi, INIOCKOCTb

7.2 [TprMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS M3 HHUX IPU PEIIECHUU
FEOMETPUUECKUX 3a7au

7.3 OnepupoBaTh MOHATUAMU: APAIIEIBHOCTh U NEPIEHAUKYISAPHOCTb MPSAMBIX U
IIJIOCKOCTEMN

7.4 Knaccugunuposarts B3aUMHOE pacroyiokeHue PSMBIX
U IUNIOCKOCTEH B MPOCTPAHCTBE

7.5 OnepupoBaTh NOHATUSMU: IBYTPAHHBINA yroJl, paHU JBYTPaHHOTO yIiia, pedpo
JBYTPaHHOI'O yIJla, JIMHEHHBIM yroj JABYIPaHHOTO yIJia, IpajyCHas Mepa JBY-
IPaHHOrO yIJia

7.6 OnepupoBaTh TMOHATHAMH: MHOTOTPAaHHHUK, BBINYKJIBIA W  HEBBITYKIIbIHA
MHOT'OI'PaHHMK, JIEMEHThl MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOIPaHHUK

7.7 PacriozHaBath OCHOBHbIE BHJIbI MHOTOTPAaHHUKOB (NMHMpamMuaa, M[pU3Ma,
IpSMOYTOJIbHBIN Mapasuienenunes, Kyo)

7.8 Knaccugunuponats MHOT'OTpaHHUKH, BbIOMpast OCHOBAHHUS JUIS
KiIaccu(uKanuy (BBITYKJIbIE W HEBBITYKJIble MHOTOTPAaHHHWKH, pPaBUJIbHEIC
MHOT'OT'PaHHHMKH, IPSMbIE U HAKJIIOHHbIE TPU3MBbI, apaALIEICUIIE/Ib])

7.9 OmnepupoBaTh MOHATUSIMH: CEKYIIAsi TNIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB

7.10 OOBACHATH NPHUHLMIBI MOCTPOEHUS] CEYEHMH MHOTOTPAHHUKOB, MCIOJb3Ys
METO/ CJIEJIOB

7.11 CtpouTh ceueHus MHOTOIPaHHUKOB METOJIOM CJIEJIOB, BBITIOJIHSTH (BHIHOCHBIE)
TUIOCKHE YEPTEeKU W3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY,
cOOKYy, CHU3Y

7.12 Pematp 3amaun Ha HaXO0XKJI€HUE TE€OMETPUUYECKUX BEIMUYMH 10 oOpasuam Wiu
QITOPUTMaM, HPUMEHsSI U3BECTHBIC AHATUTUYECKHE METOJbl NpU pPELICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKHUX 3a/lad Ha BBIYHCICHHE DPACCTOSHUN MEXIy
JBYMS TOYKaMH, oT TOYKHU bi (6] pSIMOii, oT TOYKHU
JI0 TUIOCKOCTH, MEXK/Ty CKPEIIHUBAIOIIMMUCS MPSIMBIMHU

7.13 Pemrate 3aaun Ha HaXOXKJIEHHE F€OMETPUUYECKUX BEJIMYMH MO 00pa3laM WM
QITOPUTMaM, TpPUMEHSS W3BECTHBIE AHAIUTHYECKHE METOJIBI NpPU PEIIeHUH
CTaHJApTHBIX MAaTeMaTHMYeCKUX 3aJad Ha BBIUMCIECHHE YIJIOB MEXIy
CKPEIIMBAOIIAMUCS TIPSIMBIMH, MEXIY TMPSIMOH W TUIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB

7.14 Beraucisate 00bEMBI M TUIOMIAJAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (IPU3Ma,
nupamMpia) ¢ INpUMEHEHHeM (OpMyJ, BBIYHCISATH COOTHOLICHHUS MEXIY
TUIOIIASIMHA TTOBEPXHOCTEH, 00EMaMHU TOJOOHBIX MHOTOTPAaHHHKOB

7.15 OnepupoBaTh MOHATHSIMHM: CHMMETPHUS B IIPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBHI

7.16 W3Bnekarp, mpeoOpa3oBbIBaTh W WHTEPHPETHPOBATH HMHPOPMALHUIO O

IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTeKax
U PUCYHKaX




7.17 [IpumensTh reomeTpuueckre (GpaxThl Ui pelIeHus] CTEPEOMETPUUECKUX 3a/1a4,
IPENOoNaralolliiX HECKOJIBKO IIaroB PELICHMs], €CIM YCIOBHUS INPUMEHEHUS
3aJaHbl B SIBHOU opme

7.18 [TpumensaTs  mpocreiiine  HOpOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IPH PEIICHUH CTEPEOMETPUYECKHX 3a/1a4

7.19 [TpuBOANTE MpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U KU3HHU,
pacrio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE

7.20 [TpuMeHATh MONyYeHHBbIE 3HAHUS Ha INPaAKTUKE: aHAJIW3UPOBATh pEajbHbIE
CUTyallid M TPUMEHSATh M3yYCHHBIC MOHATUS B MPOIECCE MOMCKA PEIICHHUs
MaTeMaTHYeCKu CHOPMYIUPOBAaHHOW NPOOIEMbI, MOJEIUPOBATh peaJIbHbIE
CUTyallid Ha S3bIKE T'€OMETPUH, HMCCIENOBATh IOCTPOCHHbIE MOJEIH C HC-
IOJIb30BAHUEM T€OMETPHUYECKUX IOHATHH W TeopeM, ammapaTra anreopsl,
pemaTh MpaKTHYECKUe 3a/1a4d, CBSI3aHHBIE C HAXOXKIECHHEM T€OMETPUYECKUX
BEJIMYMH

11 KJIACC
Kona IIpoBepsiemble nMpeaAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NPOBEPSIEMOT0 0o0pa3oBaTeIbHOI MPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yjabTarta
6 ['eomerpus
6.1 OnepupoBaTh NOHATUAMU: LMIUHAPUYECKAas MOBEPXHOCTb, OOpasyrolue
LWINHAPUYECKOM  MOBEPXHOCTH, LWIMHAP, KOHUYECKass IOBEPXHOCTb,
o0pasyronme KOHHYECKOH TOBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh

6.2 Pacnio3naBate Tena BpamieHus (HUIUHIP, KOHYC, cdepa u map)

6.3 OOBsCHATH cIOCOOBI MTOJYYSHHS TeJl BPALICHUS

6.4 KnaccuduimpoBats B3aMMHOE PacroioKeHHe chephl U MIIOCKOCTH

6.5 OnepupoBaTh MOHATUSAMH: IIAPOBOW CErMEHT, OCHOBAaHHE CETMEHTa, BBICOTA

CerMEHTa, IapOBOM CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BBICOTA IIAPOBOTO CIIOA,
1IaPOBOU CEKTOP

6.6 Beruaucnare 00bEMBI M TUIOMAQAM  TIOBEPXHOCTEH  TEN  BpalleHWHs,

TeOMETPHUECKUX TeJl C MPUMEHEHHEM (HopMyJT

6.7 OnepupoBaTh NOHATUSAMU: MHOTOIPAaHHUK, BIUCAHHBIA B cepy U OMHCAHHBIN

0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOIPAaHHMK WJIM TEJIO BpAIlEHUs]

6.8 BbIUMCIATE COOTHOIIEHUS MEXAY IUIOMAAIMU MOBEpXHOCTEH M 00bEMamu

110JTOOHBIX TeJ

6.9 N300paxkaTh u3ydaemble (UTYpHl OT PYKH U C TPUMEHEHHEM IPOCTHIX

4epTEKHBIX HHCTPYMEHTOB
6.10 BbIMONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BU cBepXy, COOKY, CHU3Y; CTPOHUTbH CEUSHHsI TEJI BPAIICHHSI
6.11 W3BnekaTb, HMHTEPIPETUPOBATH W  INpeoOpa3oBbIBaTh  HWH(GOpPMAIHMIO O
MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTeKax
U PUCYHKAaxX

6.12 [TpumMeHsTh TEOMETpHUYECKHE (AKTHI I PEIICHHsS] CTEPEOMETPHUYSCKUX 3a/1ad,
MPEIINoIaraloliiX HECKOJbKO IIaroB PElIeHHs, €CIH YCIOBHS MPUMEHEHHs
3a/1aHbl B IBHOU (popme

6.13 OnepupoBath NOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14 BBIMomHATE AEHCTBUS CIIOKEHUSI BEKTOPOB, BEIYUTAHHUSI BEKTOPOB M YMHOKCHHUS
BEKTOPA Ha YHCIIO, OOBSCHATh, KAKAMU CBOMCTBAMH OHHU 00JIa/Iaf0T

6.15 [TpuMeHsATh MPaBWIIO MapaIeeNuIe/1a IPH CI0KECHUN BEKTOPOB

6.16 OmnepupoBaTh MOHATUSAMH: IEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTOJ MEXIY
BEKTOPaMH, CKIIPHOE NPOM3BEJCHHWE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIAHAPHBIE BEKTOPHI

6.17 Haxonute cyMMy BEKTOPOB M IPOHM3BEICHHE BEKTOpAa Ha YHCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJISIpHOE MPOM3BEACHUE, PACKIAbIBaTh BEKTOP IO JIBYM HEKOII-
JMHEApHBIM BEKTOpaM

6.18 3amaBaTh IIIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT

6.19 Pemate mpocreiimme reomerpuyeckue 3amadyd Ha IMPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METOJIA

6.20 Pematp 3amaum  Ha  J0Ka3aTeNbCTBO MAaTEMAaTHYECKHX OTHOUICHUH W
HaXOXXJCHHE TEOMETPUYECKHX BEIMYMH 10 oOpa3laM WIH aJIrOpHTMaM,
NPUMEHSST M3BECTHBIE METOJbl NPU PEIICHWH CTaHIAAPTHBIX MaTeMaTHYeCKUX
3amaq

6.21 [lpumeHATh, ~ mpoCTEHIIMEe  MpPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKHX 33134

6.22 [TpuBOIUTE MPUMEpPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B NMPHUPOJIC U JKU3HH,
pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHUHU B HCKYCCTBE

6.23 [IpuMeHsTh MONy4YEHHbIE 3HAHUS HA NPAKTHKE: aHAJIM3UPOBATh peajbHbIC

CUTyallUd U IPUMEHATH U3Y4YCHHBIE IOHATHS B IIPOLECCE IOMCKA PELICHUs
MaTeMaTHueckKu C(HOpMyIMpOBAaHHOW MpPOOIEMbI, MOJIEINPOBATh pealbHbIE
CUTyallUd Ha A3BIKE T'€OMETPUH, MCCIEN0BaTh IOCTPOCHHBIE MOJECIH C MHC-
10JIb30BAHUEM T'€OMETPUUYECKUX MOHATUN U TEOpEM, anmnapara ajireopsl, pemarhb
[IPAKTUYECKHUE 3aa41, CBSI3aHHbIE C HAXO0XKICHUEM T€OMETPUYECKUX BETUYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

HpOBepﬂeMblf/i IJIEMECHT COACPKAHUA

7

I'eomeTpus

7.1

OcHoBHbIE TOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, IPOCTPaHCTBO. [loHsATHE
00 aKCMOMaTHYECKOM ITOCTPOEHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUU U CIIEJCTBUS
U3 HUX

7.2

B3anMHOe pacnosoxeHue MpsIMbIX B IPOCTPAHCTBE: MEPECEKAOLIUECs, NapajljIebHbIE U
cKpemuBaromuecs npsamele. llapamienbHOCTh NPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
napajuiejibHble  IMpsAMbIE B IPOCTPAHCTBE, MAPALIEIBHOCTh  TPEX  IPSIMBIX,
MapAJUIEIBHOCTh MpAMOi U TJIOCKOCTH. Yrabl
C COHAmpaBJICHHBIMM CTOPOHaMH, Yyroid MeEXAy TMpsMbIMA B  IPOCTPAHCTBE.
[TapayuieIbHOCTh IUIOCKOCTEH: NapajljIelibHbIE IIJIOCKOCTH, CBOMCTBA ITapaJUIEIbHBIX
wiockocTei. [Ipocreiimue mpocTpaHcTBeHHbIE (UTYpBl Ha IIOCKOCTH: TETpadap, KyoO,
napajuieIenunes], IOCTPOCHUE CEYEHUN

7.3

HepHGHIH/IKy.HﬂpHOCTI) Hp?[MOfI u IIJIOCKOCTH: NEPNCHAUKYJISIPHBIC IMPAMBIC B
MMPOCTPAHCTBE, NPSAMBIC MAPAJUICIBHBIC W TMECPIHCHAUKYIISAPHBIC K INIOCKOCTH, IPHU3HAK
NEPIEeHIUKYISPHOCTA MPSIMOW U IJIOCKOCTH, TEOpeMa O MIPSIMON MEepIeHIUuKYISIPHOM
MJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YroJl MEXIY MPSIMOW M IUIOCKOCTBIO, JIBYTPAHHBIN
YTOJI, TUHEHHBIA YO ABYrpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: paCCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMON JO0 TUIOCKOCTH, MPOCKIHS (UTYphl Ha
IJIOCKOCTh. llepneHauKyIapHOCTh MJIOCKOCTEM: MpHU3HAK NEPIEHAUKYJISIPHOCTH ABYX
mockocreil. Teopema 0 TpEX nepneHIuKyIsipax

7.4

IlonsiTHE MHOTOTpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIPDAaHHMKA, BBIYKIbIE U
HEBBIITYKJIbIE MHOI'OIPAHHUKH, pa3BEPTKA MHOTOrpaHHMKa. [Ipu3ma: N-yroibHas npusma,
TPaHd ¥ OCHOBAHMSI MPHU3MBI, NpsMas W HAKJIOHHAs TPU3MbI, OOKOBas W TOJHAas
MOBEPXHOCTb npu3Mbl. [lapamienenuren, NpsAMOYTOJAbHBIM IapajulelECNuIe] W €ro
cBoiictBa. [lupamua: N-yronpHas nupamuja, TpaHd U OCHOBaHWE MUpPAaMUbI, OOKOBas U
IIOJIHAsl TIOBEPXHOCTh IUPAMMJIBI, TPAaBUIbHAs MW yCEUEHHas MNHUpamMuaa. IJIEMEHTHI
npu3Mbl W nupamuabl.  lIpaBuibHBIE MHOTOTPaHHUKHM: TOHATHE IPABHIBHOIO
MHOIOIPDAHHMKA, IIpaBUjbHAs IIpu3Ma M [PaBWIbHAsA NHUPAMHUAA, IpaBUIIbHAS
TpeyrojbHas NMUpaMuAa U MPaBUIbHBIA TeTpasap, kyO. IlpeacraBneHue o mpaBUIBHBIX
MHOTOTpaHHMKaX: OKTa’dIp, T0AEKa3Ip U ukocadapyrue CedeHus NpU3Mbl U TUPAMHU/IBI

7.5

CummeTpust B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSIMOW, IIIOCKOCTH.
DneMEHTHl CUMMETPUH B IMpaMuax, NapauieenuIe1aX, IPaBUIbHBIX MHOTOTPAaHHHUKAX

7.6

Brruncnenue 31eMeHTOB MHOTOIPaHHUKOB: p&€Opa, nuaroHanu, yrisl. [lnomane 60koBoit
IIOBEPXHOCTHU U IOJIHOM IIOBEPXHOCTH IIPSMOM MPU3MBI, ILIOIIAAb OCHOBAHUM, TEOpEMA O
OOKOBOM TOBEPXHOCTH NpsMOM mpusMbl. [lnomaas OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IIPAaBUJIBHOM IHpaMUIbl, TeOpeMa O IUIOLIAJAM YCEYEHHOM IUPaMUBbL.
[Tousitue 06 06bEMe. O0BEM NMHUpaMUIbl, TPU3MBI

7.7

[Tonobupie Tenma B mpocTpaHcTBE. COOTHONIICHHS MEXKIY IUIOIMAASIMU MOBEPXHOCTEH,
00BEMaMHU TOOOHEIX TEI




11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/Iep:KaAHUs

6

I'eomeTpus

6.1

[wmHaprYecKas MOBEPXHOCTb, 00pa3yIoMe MUIMHIPUYECKON MOBEPXHOCTH, OCh
LWINHAPUYECKOM moBepxHOCTH. LluauHap: ocHOBaHUS M OOKOBas MOBEPXHOCTH,
o0pasyroiast ¥ 0Ch, IJIOLIA/ b OOKOBOW M MOJIHOW OBEPXHOCTH

6.2

Konunueckas moBepXHOCTh, 00pa3yroline KOHUYECKONH MOBEPXHOCTH, OCh M BEpUIMHA
KOHMYecKkol noBepxHocTH. KoHyc: ocHOBaHMe W BepluHa, oOpasyromias U OCb,
IJIoma s OOKOBOM M IMOJTHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpa3yrolue u
BBICOTAa, OCHOBAHWMSI M OOKOBAsi IOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, AMaMeTp, IUIONIalb MOBEpXHOCTH cheprl. Bianmuoe
pacrionio)keHue cdepsl W IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, TUIOmaab

chepbl

6.4

W300paxenue Te BpallleHus Ha IIOCKOCTH. Pa3BépTka numuHapa U KoHyca

6.5

KomMOuHanmu Ten BpaieHus 1 MHOTOIPaHHUKOB. MHOTOTrpaHHUK, ONMMCAHHBIA OKOJIO
cdepsl, cdepa, BOUCaHHAS] B MHOTOTPaHHUK, WIH TEJIO BPALICHUS

6.6

[Torsitie 06 00BEMe. OcHoBHBIE CcBoiicTBa 00BEMOB Teil. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapajuiesienumeaa u cieactsus u3 He€. O0bEM HMWIMHIpPA, KOHYCA.
O06béM mapa u mionaas cheps

6.7

[Tono6ubie Tena B mpocTpancTBe. COOTHOIICHUS MEXKIY TUIOMIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOOOHBIX TEN

6.8

Ceuenuss mwimHApa (TapasieNbHO W TEPIEHIUKYISAPHO OCH), CEUYECHUS KOHYyca
(mapaisenbHOE OCHOBAHUIO M MPOXOJSIIEE Yepe3 BEPLINHY), CEUEHUs 11apa

6.9

Bektop Ha miuockoctd M B mpocTpaHcTBe. CIIOKEHHWE M BBIYMTAHHE BEKTOPOB.
YMHOXkEHHE BEeKTOpa Ha 4uciio. Pa3nokeHne BEKTOopa HO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBuno mapamienenunena. Pemenue 3a1ay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICVCTBUM C BEKTOPAMH

6.10

[IpsimoyronbHasi cucTeMa KOOpPAMHAT B IpocTpaHcTBe. KoopamHaTel BEKTOpa.
[Ipocreiiine 3amaun B KOOpAMHATaX. YToil Mexay Bektopamu. CkanspHoe
IIPOU3BENICHNE BEKTOPOB. BbIUKMCIIEHHE YITIOB MEXKIY NPSIMBIMH M IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METOJI ITPH PELICHUH T€OMETPUUYECKUX 3a/1a4




ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpedoOBaHMS

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

1

Biianenune metonaMu 10Ka3aTenabCTB, AITOPUTMAMU PELICHUS 33]1a4; YMEHHUE
dbopMynaHpoBaTE W ONEPUPOBATH MOHATHSAMH: OIpPENEICHUE, aKCHOMa,
TEOpeMa, CIEACTBHE, CBONCTBO, IpPHU3HAK, J10KA3aTEIbCTBO, PABHOCUIJIbHbBIE
(GOpMyIHUPOBKM; MPUMEHATh HUX; yMeHHEe (OpMyIHpoBaTh o0OpaTHOE U
MIPOTUBOIOJIOKHOE YTBEPKIACHUE, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHL,
HCI0JIb30BaTh METOJl MAaTEMaTU4YECKON MHIYKINH; IPOBOIUTh JOKa3aTEIIbHbIE
paccyXaeHHsl IIpU PEIIeHUU 3ajad, OLEHUBATh JIOTUYECKYIO IMPaBUIbHOCTh
paccykJIeHU; yMEHue ONepUpOBaAThH MOHATUSMU: MHOECTBO,
MOAMHOKECTBO, ONEPALMM HAJ MHOXKECTBAMH; YMEHHUE HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ammapaT Juisl ONMCAaHUS pPEaJbHBIX IPOLIECCOB
U SBJICHUM W TOpU pElIeHUH 3a7ad, B TOM YHCIE U3 JPYIHUX Y4EOHBIX
MpPeIMETOB; YMEHHE OMEepPUPOBaTh MOHATUIMU: rpad, CBA3HBINA rpad, AepeBo,
UK, Tpad Ha TMJIOCKOCTH; YMEHHE 3a7aBaTh M OINUCHIBaTh Tpadbl
Pa3IMYHbBIMU c1IOcO0aMU; UCIOIb30BaTh Ipadbl PH PEIICHUH 3aa4

YMeHue onepupoBaTh MOHATHSAMHM: HaTypaJbHOE YHCIO, LEJI0E YHUCIO,
CTENEHb C LEJIBbIM I0Ka3aTelIeM, KOPEHb HATypalbHOW CTENEHHU, CTENEHb C
paloOHaJIbHBIM [OKA3aTeleM, CTENEeHb C JEHCTBUTENIbHBIM IOKA3aTelIEM,
jorapum 4mcia, CHHYC, KOCHHYC U TAHI'€HC IPOU3BOJIBHOIO YHMCIIA, OCTATOK
[0 MOJYJIO, PALMOHAIBHOE YHUCIIO, HPPALMOHAIBHOE YHCIO, MHOXKECTBA
HaTypaJlbHbIX, LEJbIX, PAlUOHAIBHBIX, JEHCTBUTEIIBHBIX YHCE; YMEHHUE
WCIIOJIb30BaTh MPU3HAKKU JAETUMOCTH, HAUMEHBIINN OOLINIl AenuTeNnb U Hau-
MeHbllee oOllee KpaTHOe, alropuT™M EBkiuza npu pelieHud 3ajad;
3HAKOMCTBO C Pa3jIUYHbIMHM NO3ULIMOHHBIMU CHCTEMaMHU CUHUCIICHMS; YMEHUE
BBIMOJIHATh BBIYMCIIEHHE 3HAY€HWH M MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTeNEeHSMH M Jorapu@mamu, MpeoOpa3oBaHHsl JIPOOHO-pAIIMOHATIBHBIX
BBIpQXXEHUI; yMEHHE OINEepUpOBaTh MOHATUSIMH: TOCIEI0BATEIbHOCTD,
apupMeTHyecKasi Mporpeccusi, reoMeTpuYeckas Mporpeccusi, OecKOHEeYHO
yObIBaro1as reoMeTpuyecKas IIporpeccus; YMEHHE 3a/1aBaTh
MOCJIEZIOBATELHOCTH, B TOM YHCIE C MOMOUIbIO PEKypPpPEeHTHBIX (opmy;
yMEHHE ONEepUpOBaTh MOHATHSIMH: KOMIUJIEKCHOE YHCIIO, COTPSIKEHHBIE
KOMIUIEKCHBIE YHUCIIa, MOJYJb M apryMEHT KOMIUIEKCHOTO 4Hciaa, (opma
3allUCH  KOMIUIEKCHBIX 4Hucell (TeoMeTpudecKas, TPUTOHOMETPHUYECKAs
u anrebpanyeckas); yMeTb IPOU3BOJIUTH apumeTnyeckue IAeHCTBUS C
KOMIUIEKCHBIMH ~ YHCJIaMM;  HPUBOAWTh  INpPHUMEPbl  HCHOJIb30BaHMS
KOMIUIEKCHBIX UHCEN; ONEpUpOBaTh MOHATHAMM: MaTpuna 2x2 u 3x3,
OIIPEACIUTENDb MATPUILIbl, TEOMETPUUECKHUI CMBICI ONIPEAEIUTEINS




YMeHue omnepupoBaTh MOHATHSAMH: pallMOHAJIbHBIE, HppallOHANbHbIE,
MOKa3zaTeibHble, CTENEHHbIe, JorapudMUUecKue, TPUTOHOMETPUUYECKUE
ypaBHEHUS W HEPAaBEHCTBA, MX CUCTEMbBI; YMECHHE ONECPUPOBATH MOHSATHSIMHU:
TOX/IECTBO, TOXXJIECTBEHHOE TpeoOpa3oBaHKe, YypaBHEHHE, HEPABEHCTBO,
CUCTeMa ypaBHEHUU U HEPaBEHCTB, PABHOCHJILHOCTh YPABHEHU, HEPABEHCTB
U CUCTEM; YMEHHUE pellaTh YpaBHEHUS, HEPABEHCTBA U CHCTEMbI C MOMOIIBIO
pa3NUYHBIX TMPUEMOB; pelIaTh YpaBHEHHS, HEPABEHCTBA W CHCTEMBI C
rapaMeTpoM; MPUMEHSTh YPaBHEHUS, HEPABCHCTBA, UX CHCTEMBI JIJISl PEIICHUS
MaTeMaTHYeCKUX 3aJa4 M 3a7au U3 Pa3InYHbIX O0JacTell HAyKu U pealibHOM
KHU3HU

YMeHue omnepupoBaTh MOHATUSAMH:  (QYHKUUS, UYETHOCTh  (DYHKIUH,
NEPUOUYHOCTh  (DYHKIMM, OTPAaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTB
GyHKUMH, 3KCTpeMyM (YHKLUMH, HauOoiblllee MW HaMMEHbLIEe 3HAYECHUs
(GYHKIMHM Ha TPOMEXKYTKE, HempepbiBHAs (DYyHKIUS, aCUMOTOTHI Ipaduka
¢byHKIMM, TIepBas W BTOpas MPOU3BOAHAS (YHKIMH, T€OMETPUYECKUH U
(bu3nvIecKuil CMBICI MMPOU3BOAHOM, TepBOOOpa3Hast, OMpeACIEHHBIN HHTETPA;
yMEHUE HaXOOUTh ACUMNTOTHl TIpaduka (QYHKLUUH; YMEHHE BBIYUCIATH
IIPOU3BO/IHBIE CYMMBI, IPOU3BECHHS, YACTHOTO U KOMIO3ULUHU (YHKIUH, HA-
XOIWTh YypaBHEHHWE KacaTelbHOH K rpaduky (yHKIMH;, yMEHHE HaXOIHUTb
MIPOU3BO/IHBIC AIIEMEHTAPHBIX (PYHKIUH; YMEHUE HCII0JIb30BaTh POU3BOTHYIO
Ui UccienoBaHUd (YHKIMHA, HaxXOAUTh HauOOJbIIME M HaUMEHbLINE
3Ha4eHUs (DyHKIMI; CTPOUTh IpadMKM MHOTOWIEHOB C MCIOJb30BaHHEM
anmapara MaTeMaTH4eCKOrO aHaiu3a; IPUMEHATh IMPOU3BOJHYIO  JUISA
HaXO0X/IEHUS HAWIy4YIlero pelieHrs B MPUKIAJAHbIX, B TOM YUCJIE COLUAIbHO-
HSKOHOMHUYECKHMX M (PU3MYECKHX 3aJadax; HaXOIUTh IJIOMIATU M OO0BEMBI
¢buryp ¢ NoMoIIbI HHTErpaja; MPUBOIUTH IPUMEPBI MATEMAaTHUYECKOT0 MOJIe-
JIMPOBaHUs C MOMOIIBIO TuddepeHIMaTbHBIX YpaBHEHUI

YMeHue omnepupoBaTh MOHATUSAMM: Tpapuk (QyHKIMH, oOpaTHast (QYHKIIHS,
KoMMo3uuus (QyHKUuUH, JsuHelHas ¢yHKUMA, KBajapaTuyHas (QyHKIMS,
panMoHanbHas  (QyHKUUS, CTeneHHas (yHKIUsS, TPUTOHOMETPUUYECKHE
¢GbyHKIMM, OOpaTHble TPUTOHOMETpPHYECKHE (PYHKUIMH, TOKa3aTelbHas
u Jjorapudmuueckas QYHKIUH; YMEHHE CTPOUTHh TpapuKd H3YUYEHHBIX
(GyHKUMH, BBIIOJIHATH NpeoOpa3oBaHUs rpadUKoB (QYHKLUH, HCHOIb30BATH
rpaduKy A7 U3y4YeHHs MPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUH 3a7ad U3
IpYTUX Yy4eOHBIX NPEIMETOB M 33Jad W3 pEAJbHON KHU3HU; BbIpaXaTh
dbopMynaMy 3aBUCUMOCTH MEXIy BEIMYMHAMHU; HCIIONb30BaTh CBOMCTBA
u rpapuku QyHKIMHA A7 pelieHus ypaBHEHWH, HEpPaBeHCTB M 3ajay
C TmapameTpaMmM; H300pakaTh Ha KOOPAMHATHON IUIOCKOCTH MHOXECTBA
pEeLICHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemars TEKCTOBbIE 3aJaud pa3HbBIX TUIOB (B TOM 4YHUCIE Ha
MIPOLIEHTHI, IO U YaCTH, Ha JBIKEHHE, paboTy, CTOUMOCTb TOBAPOB U YCIYT,
HaJOTW, 3aJaud U3 o00JacTu yHpaBleHUS JUYHBIMH UM CEMEWHBIMU
(uHaHCaAMM); COCTaBIIATh BBIPAXKEHHS, YPABHEHMs, HEPABEHCTBA U UX
CUCTEMBI II0 YCJIOBHMIO 3a7add, MCCIEI0BATh IIOJyYEHHOE pELICHUEe U
OLIEHUBATh  MPAaBIONOAOOHOCTh  PE3YJIbTATOB, YMEHHE MOICIHUPOBATH
peanbHBIE CHUTyallUM Ha S3bIKE MAaTEMAaTUKH; COCTABIIATH BBIPAXKECHMUS,
YpaBHEHUsl, HEPABEHCTBA M UX CUCTEMBI II0 YCJIOBHUIO 3aJa4yH, UCCIIEN0BAThH




MIOCTPOECHHbIE MOJIEH C UCMOJIb30BaHUEM anmnapara anredpsl,
HMHTEPIPETUPOBATH MOJYUYEHHBIA Pe3yJIbTaT

YMeHue omnepupoBaTh IMOHATHAMHU: CpeaHee apupMeThyeckoe, MeauaHa,
HauOosplllee ¥ HaWMEHBIIEE 3HAUCHHs, pa3Max, JAUCIEPCHUs, CTaHIAPTHOE
OTKJIOHEHHE YMCJIOBOTO HAbOpa; yMEHHE U3BIEKaTb, WHTEPIPETHPOBATH
uHbOpMalLMIO, NPEACTaBICHHYI0 B TallMLax, Ha AMarpammax, rpapukax,
OTPaXKaIOLyI0 CBOMCTBA PEAJIBbHBIX IIPOLIECCOB M SBJIECHUMN; IPEICTaBIATH
MH(OPMAIIHIO ¢ IOMOIIBIO TAOIHI U TUArPaMM; UCCIIEA0BATh CTATUCTUYECKHE
JAHHBIE, B TOM YHUCJIEe C IPUMEHEHHEM I'paMueCKUX METOJIOB U JIEKTPOHHBIX
CpeACTB; rpaduyecku HUCCie0BaTb COBMECTHbIE HAOIIOAEHHUS C IOMOILBIO
JarpaMM pacCEeUBAHMS U JIMHEWHOU perpeccuu

YMeHue onepupoBaTh NOHITUSIMM: CIyYalHBIM ONBIT U CIy4yallHOE COOBITHE,
BEPOSTHOCTh CIIy4allHOrO COOBITUS; YMEHHME BBIYUCIATH BEPOATHOCTh C
UCIOJIb30BAaHUEM IpapMUECKUX METOJIOB; IPUMEHATHh (OPMYJIbI CIOXKEHUS U
YMHOXEHHUSI BEPOATHOCTEH, (OpPMYyIy TOJHOH BEpOSTHOCTH, (QopMyIry
bepraymnu, xomOuHaTOopHBIE (AKTBl U (HOPMYJIBI; OICHWBATH BEPOSTHOCTH
peanbHBIX COOBITHI; YMEHHE ONepUpOBaTh NOHATHAMMU: ClydyailHas BeJIUYMHa,
pacnpeelieHue BEpPOATHOCTEM, MaTeMaTH4eCKOe OXKHMJAHUE, JHUCIEPCHUs U
CTaH/IapTHOE OTKJIOHEHHE CIIy4alHON BEJIMYMHBI, PYHKIMM paclpeiesieHus 1
IUIOTHOCTH PaBHOMEPHOIO, ITOKA3aTENbHOIO0 U HOPMAJIBHOI'O PACIIPENCICHUN;
YMEHHME HCIOJB30BaTh CBOWCTBA M3YyYEHHBIX PACHpPENEICHUM U1 PELICHUS
3ajja4; 3HAKOMCTBO C IOHATUSMM: 3aKOH OOJIBIIMX YHCEN, MEeTO/bl
BBIOOPOYHBIX HCCIIEIOBAaHUI; yMEHHE MPUBOJUTH MPUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YMCEN B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX; YMEHUE
OIIEpUPOBATh IOHATUSAMU: COYETAHHE, IEPECTAHOBKA, YMCIIO COYETaHUH,
YHCII0 MepecTaHoBOK; OMHOM HpIOTOHA; yMEHHE NPUMEHATh KOMOMHATOPHBIE
(GakTbl M pacCyX ACHMsI JUIsl pElIeHMs] 3a/]ay; OLIEHHWBATh BEPOSATHOCTH
peanbHbIX COOBITHI; COCTaBJIATh BEPOSITHOCTHYIO MOJIEIIb u
MHTEPIPETUPOBATH ITOTYUYEHHBIN pE3yJIbTaT

YMeHHe onepupoBaTh NOHATUSAMHU: TOUYKA, NPSAMasi, INIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YyIia, IUIOCKMM YroJ, JBYTPaHHBIA YIOJI,
TPEXTPAHHBI  YIoJI, CKPELIMBAIOIIMECS IPsIMBbIC, MApPaICIbHOCTE WU
MEPIEHIUKYISAPHOCTD MPSAMBIX U IUIOCKOCTEH, YrOJ MEXKIY IPSMBIMH, YIOJl
MEXIYy NPSIMOM M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMH, PAacCTOSTHHE OT
TOYKHA JO IUIOCKOCTH, PACCTOSHHE MEXKIY HPSIMBIMH, PACCTOSHHUE MEKIY
IUIOCKOCTSIMHU; YMEHHE MCIIOIb30BaTh MPU PEIIEHUH 3a]jau U3YUEeHHBIE (aKThl
U TEOpeMbl IUIAHUMETPHH;, YMEHHE OLEHHBATh pPa3Mepbl OOBEKTOB OKpY-
JKAIOLIEr0  MHpa; CTPOUTh MATEMaTHYECKHE MOJENIM C  IOMOUIBIO
F€OMETPUYECKUX TIIOHATHA M BEJIWYMH, peulaTh CBA3aHHBIE C HUMH
MIPAKTUYECKUE 3a1a4U
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOMAAb (GUTYpPl, O0BEM (GUTYDBI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHUKA, KYO,
napajuiefienunesa, npusMa, nupamuia, (urypa U HOBEPXHOCTh BpallleHUS,
HWINHAP, KOHYyC, map, cdepa, miomanb chepsl, MIOMAAb MOBEPXHOCTU
MUPaMUbl, MPU3MBI, KOHYCa, LMIUHIpA, O00BbEM Ky0a, MNPsSMOYroJbHOTO
napajiesienunea, TMpaMuibl, IPU3MbI, IMJINHAPA, KOHYyCA, 11apa, pa3BEPTKa
MIOBEPXHOCTH, CEUYCHMsI KOHyCca W IWIMHApA, MapajuleibHble OCH WIH




OCHOBaHUIO, CEYEHHE Ilapa, MIOCKOCTb, Kacarouiascs cdepbl, HUIHHIpPA,
KOHYyCa; yMEHHE CTpPOUTh CEUYEHHWE MHOTOTpaHHMKA, H300pa)kaTh MHOIO-
TPaHHHUKH, (UTYpPHI U TOBEPXHOCTH BPAILCHHSA, UX CEYCHHS, B TOM YHCIE C
IIOMOILBIO  AJIEKTPOHHBIX  CPEACTB; YMEHHE IIPUMEHATh  CBOMCTBA
reOMEeTpUUYECKUX (UTyp, CaMOCTOSATENbHO (HOPMYIHPOBATH OINpEAEICHUS
u3y4yaembix (uryp, BBIIBUTaTh THUIOTE3bl O CBOMCTBAX H MpPHU3HAKaX
reoMeTpuuecKkux (uryp, OOOCHOBBIBaTH WM OINpPOBEpraTb HUX; YMEHHE
MPOBOJIUTH KJIACCU(PHUKAIMIO (UTYp TO PAa3JIMYHBIM NPHU3HAKAM, BBIIOJIHATH
HE00XO0IUMBIE JOTOJIHUTENbHBIE TOCTPOCHUS
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YMeHue ~ onepupoBaTh — NOHATUSIMH:  JBIDKEHHE B NPOCTPAHCTBE,
MapajuleNbHBIA MEePEeHOC, CUMMETPUsS Ha IUIOCKOCTH H B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MOAOOMS, TMOAOOHBIE (QUTYPB;  YMEHUE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (GUTYphl, B TOM YHCJIE B IIPHPOJIE,
UCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T'€OMETPHYCCKUE OTHOIICHUS IPH
pelIieHnr 3a7a4; HaXOJHWTh TCOMETPUYCCKHE BEIMYUHBI (JJIMHA, YTOI,
Iomaab, 006EM) MPU pENICHUH 3a/1ad W3 JIPYTUX yUCOHBIX MPEAMETOB U W3
peabHON JKM3HU; YMEHHE BBIUUCIISATH NEOMETPUYCCKHE BEIMYHHBI (IJIMHA,
yroj, IUIOMIAAb, OOBEM, IUIOMIA b IMOBEPXHOCTH), HCIIOJIB3YSl H3YYCHHBIC
(GOpMyJIBI ¥ METOZIBI, B TOM YHCIIC: IUIONIQJ(b TOBEPXHOCTH MHUPAMUJIBI,
MPU3MBI, KOHYCa, IIMINH/PA, TUIoMaas cepsl; 00béM Kyba, MPsSMOYTOIBHOTO
napajuiesienurea, MUpaMuIbl, TPU3MBbL, IHIHHIPA, KOHYyca, Iapa; yMEHHE
HAXOJUTh OTHOLICHHE 00BEMOB MOAOOHBIX GUTYD

12

YMeHHe omnepupoBaTh IOHATHUSAMM: HIPSIMOYTOJIBHAsE CUCTEMA KOOPAMHAT,
BEKTOpP, KOOPAMHATBI TOYKH, KOOPAHMHATHI BEKTOpa, CyMMa BEKTOPOB,
IIPOU3BECHNE BEKTOPA Ha YHUCIIO, pa3okKeHHe BEKTopa 1o 0a3ucy, CKaIspHOe
[IPOU3BEJICHNUE, BEKTOPHOE IIPOU3BEIEHUE, YTOJ MEXKIY BEKTOPaMHU; YMEHHE
HCIIONB30BaTh BEKTOPHBIM M  KOOPAMHATHBIA METOJA I  pEelIeHUs
reOMETPUUYECKUX 3a4a4 U 33a4 APYTUX y4eOHbIX IPEIMETOB
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YMeHue BbIOMpaTh MOJAXOMSAIIMA METOX ISl peUleHHs 3a/1a4yM; NOHUMaHHe
3HAYUMOCTH MaTeMaTHUKH B U3YYEHHM TPUPOAHBIX M OOIECTBEHHBIX
IIPOLIECCOB M SBJIICHWH; YMEHHE paclo3HaBaTh IPOSIBICHUE 3aKOHOB
MaTeMaTUKU B HCKYCCTBE, YMEHHUE IPUBOAUTH INPUMEPbl MaTEMaTHUYECKHUX
OTKPBITHIA POCCUMCKON M MUPOBOM MAaTEMaTUYECKON HAYKH




INEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'I 110
MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1 Uncna 1 BEIUKUCICHUS

1.1 | HarypanbHble u nenble uncia. [Ipu3Haku 1enMMOCTH LIEIbIX YHCE

1.2 Panmonaneubie  umcnma. OOBIKHOBEHHBIE W JICCATHYHBIC JpOOHM, IPOIICHTHI,
0OEeCKOHEUHBIEC IEPUOIUUECKUE IPOOH

1.3 | Apudmernyecknii KOpeHb HATypaJbHOW creneHu. [ledicTBus ¢ apudmeTnaecKuMu
KOPHSIMH HATypaJIbHOU CTCTICHH

1.4 CreneHp ¢ nenbM nokasareiieM. CTereHp ¢ palrOHaJIbHBIM I1OKa3aTCJICM. CsoiicTBa
CTCIICHU

1.5 | CuHyc, KOCMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
ApKTaHI€HC YHCIOBOI0 apryMeHTa

1.6 | Jlorapudwm uncna. JlecsiTuuHbIe M HATYpaJIbHBIE JIOTapU(MBI

1.7 JetictButenbHble ynucia. ApudMEeTHUECKHE ONEPALUK C JCHCTBUTEILHBIMU YHCIaAMHU.
[Tpubnm>x€HHBIC BRIYMUCIICHUS, IPABUIIa OKPYTJICHUS, IPUKHUJIKA U OLIEHKA pe3yibTaTa
BBEIYHCIICHUN

1.8 | IIpeoOpa3oBaHue BBIPAKCHHIMA

1.9 KomrmuiekcHbie ynuciaa

2 YpaBHEeHMs U HEPABEHCTBA

2.1 | Ilensie u qpoOHO-pallMOHATBHBIC YPABHEHUS

2.2 | VppaunoHaiabHbIE YpaBHEHHS

2.3 | TpuroHoMeTpruuecKre ypaBHEHUs

2.4 | Iloka3arenbHble U Jlorapu@MUUecKue ypaBHeHHUs

2.5 | llenbie u1 1poOHO-paiMOHAIEHBIC HEPABEHCTBA

2.6 | lppauuoHaiabHble HEPABEHCTBA

2.7 | lloka3arenbHbIe U JlorapuMUIECKHe HEpaBEHCTBA

2.8 | TpuronomeTpuueckue HepaBeHCTBa

2.9 | CucteMbl U COBOKYNTHOCTU YPaBHEHUH U HEPABEHCTB

2.10 | YpaBHeHUs, HEPABEHCTBA M CHCTEMBI C ITApaMeTPaMu

2.11 | MaTpuna cucTeMbl JUHEHHBIX YpaBHeHUH. OnpeaenuTenb MaTPULbI

3 DyHKIMH U TpaduKu

3.1 | ®ynkuys, cnocoosl 3aaanus GyHkuuu. I'padguk pynkuuu. Bzaumuo odpatHbie GpyHK-
un. Yérapie u HeuéTHble QyHKImu. [leproandyeckne GyHKIUN

3.2 | OGnacte ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymmu ¢dyHKImm.
[IpoMe)XyTKH ~ 3HAKOINOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
MakcumyMbl U MUHUMYMBI (yHKIuH. HaumbGonbliee M HauMeHblllee 3HAYECHUE
(GYHKIMU Ha TPOMEKYTKE

3.3 | Crenennas (yHKIMS C HaTypaJIbHBIM U LIEJIbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.
CaolicTBa U rpaduK KOpHsI N-Oi CTENeHH

3.4 | Tpuronomerpuieckre GyHKINHU, UX CBOMCTBA U rpaduku

3.5 | Iloka3arenbHas U JorapupmMuyueckasi QyHKIHUHU, UX CBOICTBA U rpaduKu

3.6 | Touku paspbiBa. AcuMmnToThl rpadpukoB GyHKui. CBoHcTBa (QYHKIHMA, HETIPEPHIB-
HBIX Ha OTPE3KE

3.7 ITocnenoBaTeNnbHOCTH, CIIOCOOBI 3aJaHUs MMOCIEA0BATENLHOCTEN

3.8 | Apudmernueckas ¥ reoMeTpruecKas nporpeccuu. Popmyia CI0KHBIX MPOLIEHTOB

4 Hauvana maremaTuyeckoro anain3a




4.1 | IlpousBonHas ¢pyHkuuu. [Tpon3BoaHbIE 3IeMEHTAPHBIX (DYHKIMH
4.2 | IlpuMeHeHHEe TMPOU3ZBOJHOM K HCCIEAOBaHUIO (YHKIMI Ha MOHOTOHHOCTh H
OKCTpeMyMbl. HaxoxneHne HamOONBIIEr0 ¥ HAaMMEHBIIEro 3HaueHHs (YHKIUU Ha
OTpe3Ke
4.3 | IlepBooOpasnas. MuTerpan
5 MHo>kecTBa U JIOTHKA
5.1 | MHuoxecTBo, onepaii HajJ MHOXecTBaMHu. /luarpammbl Ditsiepa — Benna
5.2 | Jloruka
6 BeposITHOCTh M CTaTUCTHKA
6.1 | OmnmcarenbHasi CTATUCTHKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I"'eomerpus
7.1 | ®urypsl Ha IIOCKOCTH
7.2 | IlpsiMbIe ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 | MHOTOrpaHHHUKHU
7.4 | Tena v nOBEpXHOCTHU BpallleHUs
7.5 | KoopiMHATHI U BEKTOPBI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. T'eometpus, 10-11 xmaccel/ Atanacsu JI.C., byryzoB B.®., Kagomner C.b. u
npyrue, Akimoneproe obmectBo «M3natenbetBo «IIpocBeniennes

2. KonTtponbHo-u3MeputeabHbie Matepuaibl. ['eomerpus. 10 kmacc, 11 kimacc

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. Tloypounblie pa3paboTKu
2. ndopmanmonnsie pecypcesr https://resh.edu.ru/ u mp.

3. KonrtponbHo-u3mepurensubie matepuaisl. ['eomerpus. 10 kiace, 11 kimace
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1. https://edsoo.ru/

2. https://resh.edu.ru/

3. https://uchi.ru/

4. https://www.yaklass.ru/






