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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe  NpHU  HU3YYEHUU
OOy4arolMMHUCS MOHATUIHHBIX OCHOB N€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKux 3aaad.

I{enb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIIOCOOHOCTEH OOyyarommxcs mpu
M3YYEHUHM T€OMETPUM, KaK COCTABJSIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  OOECIeUYeHHE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX I YCIIEUIHOTO NMPO(ECCUOHAIBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33aJ@ayaMu Kypca T'€OMETpUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHre MPEACTaBICHUS O TEOMETPUM KaK 4aCTH MUPOBOM KYJIbTYpHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pa3aeiny
«CtepeomeTpus» yueOHOr0 Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  TOHATUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI pEIIeHUS 33/1a4;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OpMHUpPOBAaHUE MOHMMAHHUSA POJU AKCUMOMATHKH MpU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupoBaHHE yYMEHHUS BIAJE€Th METOJAMHU JI0KA3aTEIbCTB M aJIrOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHHs] CTEPEOMETPUUECKUX 3a1a4 U 33/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHNY MAaTEMATHIECKUX YTBEPKIACHUHN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEW 00y4aronMxcsi, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPHUH;

dopMupoBanre (yHKIIMOHATBHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI pPaclo3HaBaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyalUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZCP)KATEIBLHBIMH JTUHUSAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«MHuororpannukun», «Tema  BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YyMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIIyOJIEHHOM YpOBHE OOy4YeHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKATEIbHBIM JIUHUSAM Yy4eOHOTro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He TOJBKO  TI0
CoJlep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUaroIIuecs
oOpamaquch  HEOJHOKpPAaTHO. OTO TMO3BOJISIET OPraHU30BaTh  OBJIAJ[CHUE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TMTOCIICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJIIO/IEHUEM MPUHIINUIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSS U YTITyOJIss
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHBIE CBSI3U.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3maTh  ychmoBus i auddepeHunanuu OOydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX MporpamMMm, OOeCHeyuTh yriayOJaeHHoe
M3YYCHHUE TEOMETPHUH KaK COCTaBIISIONIEH yaeOHoro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 4gaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJI0).



COJEPXXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS ~ cTepeoMeTpur. Touka, npsMas, IIOCKOCTb,
npoctpancTBo. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakm CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIECIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o0paxeHue
¢buryp B nmapajuyiesbHONW MPOEKUHUH. YTIbl C COHAMPABIECHHBIMU CTOPOHAMM, YIOJI
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MPSAMBIC IMAPAJIIEIBHBIE W IEPIECHIUKYJAPHBIE K IIIOCKOCTH,
IIPU3HAK TMEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
IockocTer. TeopeMa 0 TpEX MEPIEHIUKYIApaXx.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'DaHHbIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPAMOYTOJbHBIA — IMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme nyTM Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKM: IIPAaBWJIbHAS IpU3Ma U



npaBWibHAs NUpaMUIa, MpPaBWIbHAS TPEYrojbHas NUpamMuia M MPABUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAHMM, TeOpeMa O OOKOBOW ITOBEPXHOCTU NPSIMOM MPU3MBIL
[Tnomans OOKOBOM TIOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOW MHPaMUJIBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B IPAaBUJIBHOM MHOTOIPAaHHMKE: CHMMETpUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPAaBHIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W MPOTUBOIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPBI. [I[pU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O PpaslIOKEHUH BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM  BekTopaM. I[IpsiMoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKalaspHOE IPOU3BEJICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvsi: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
UMWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzanmHoe pacnosioxxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJIBHOTO Tapajienenumneaa M cienctsus u3 He€. O0bEM npsMod U
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdeppl U 1mapa c
wiockocThio. Kacanue mapa u cdepsl miockocTsio. [loHsATHE MHOTrOrpaHHUKA,



OMHCAaHHOTO OKOJO cdepbl, cheppl, BMNUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAJCH IOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. Pemienue 3amady Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIINHY), CEYCHUS 1apa, METOAbl TOCTPOCHHUS
CEUCHMM: METOJ CJIEA0B, METOJ BHYTPEHHETO IPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsMoyronbpHas
cucTeMa KoopauHart B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs] B IPOCTPAHCTBE

JIBrkenus mpoctpaHcTBa. OtoOpakenwus. [[BWkeHUs W paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LHEHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHAs CHUMMETpPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs KaK akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  OOLIEeCTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTHU, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cpepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJIEHUS, CBSI3aHHOIO C IMPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHoro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0POBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHME:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TpPYAOIIOOHs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrt W Ppearnu30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMO0OOpa30BaHMIO Ha MPOTHKCHUH BCEH JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HAIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOTHON U COIMATBHOM
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl pEemieHus 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JAESTENbHOCTHU, JTAlloB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMM, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTU4YeCKONW KYJIbTYpOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH IPOCKTHYI0 W WCCIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIWBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MpU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  IPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT NPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH PUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBIOMpaTh Crmoco0 penieHus ydyeOHOM 3ajgayu  (CpaBHHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BAaTh BOMPOCHI KaK HCCIENOBATEIbCKUIT HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJAUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBAHNE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMH, SBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOKHOE pa3BUTHE TMpOIlecca, a TaKXKe BBIIBUTATH
MPEIMOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX JUId OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh MHYOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMu  OOIIEHUs], SCHO, TOYHO, T'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3alaud,
KOMMEHTHPOBATH MOJTYYEHHBIN pE3yJIbTAaT;

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTABIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4ve U CXOJCTBO MO3UIIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUS 331a4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NPE3EHTAlNN U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanus:



COCTABJISATH IIJIaH, aJITOPUTM PEIIEHUA 33]1a4M, BBIOMpATh CIIOCOO PEMICHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OPMALIHH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJVIEKT:

BJa/J€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTATOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara pelieHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PEILICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaToOB AESITENbHOCTH, HAaXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelmleHHuH Y4eOHbIX 3aJad, HOPUHUMATh IE€Jb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenessTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX JAaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» U WHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U
KOOPJMHHPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YY4aCTHHKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOydaromuiicss HayquTCs:

e CBOOOJHO OTEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJCACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a/1ay;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKCHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIbBI MHOTOIPaHHHUKOB (MIpHU3Ma,
nupamMuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KJaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIS
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOIPAaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMJIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXOXKJEHUE T€OMETPUUYECKHUX BEJIWYUH, MPHUMEHSS W3BECTHBIE METOJIbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWIIME NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BIIEKATh, MNpPEOOpPa3OBBIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e TMPUMEHATH TIOJIYYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIEC MOHSATHUS B
npolecce IMOMCKAa peUIeHHs] MaTeMaTH4ecKH  c(hopMynnpoBaHHON
npo0sieMbl, MOJEIUPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOpeM, ammapara ajareOpbl, pelarh MpPaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEICTABICHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMNEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C IUJIUHIPUYECKOM,
KOHUYECKOW U c(heprudeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTYYEHUS,;

OIEepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALCHUS: IIMIMHIIPOM,
KOHYCOM, c(hepoit u mapom;

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

KJIacCU(UIIMPOBATh B3aUMHOE PaCIooKeHue chephl U MIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB W TeJI BpAIllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBA3aHHBIMU C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOIO0HBIX TEN;

n300pakaTh u3y4aembie (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATHL HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
periaTh reOMETPUYECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHMCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWIKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPUH, TIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus OA00uS;
CTPOUTH CEUEHHSI MHOTOTPAHHUKOB M TEJ BpalllCHHs: CEYEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaijieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUYEHUW: METOJ CJIEIO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUAE YTBEPKICHHUS;

MPUMEHATh TeOMEeTpUUYeckre (aKThl I PEIICHHUS CTEPEOMETPUUICCKUX
3a/1a4, TPEANOJIararllnX HECKOJBKO INaroB PELICHMs, €CIA YCIOBUS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU opme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOXJICHUE TEOMETPUUECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PEUICHHS
MaTeMaTU4eCcKu  C(OPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTYyallUH Ha S3BIKE T'€OMETPUM, HCCIEAOBATH ITOCTPOCHHBIE
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBS3aHHBIE C
HAXO0XJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUS TE€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KosaunyecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourpoububie IIpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 BBeznenue B ctepeoMeTpuio 23 1 http://www fipi.ru/
) B3anMHOE pacnosiokeHue NpsiMbIX B 6 1 https:/learningapps.org
IPOCTPaHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g http://alexlarin net
IIPOCTPAHCTBE
4 HepneHz[mfynﬂpHocn. HOPSAMBIX U )5 https://math100.ru/
IUIOCKOCTEH B IPOCTPAHCTBE
5 VYriibl U paccTosHUS 16 1 http://www fipi.ru/
6 MHoOrorpaHHuku 7 1 https://math100.ru/
Bexkrops! B IpocTpaHcTBE 12 http://mathege.ru
I1 000
8 OBTOPEHHE, ODOLIEHHE 1 5 2 http://www.kokch kts.ru/cdo/
CUCTeMAaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOTPAMME




11 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 AHamUTHYECKas TEOMETPHS 15 1 http://www fipi.ru/
I1 600
2 OBTOPEHIE, 000 meHPUIe " 15 1 https://learningapps.org
CUCTeMAaTH3aIHsl 3HAHUH
3 OO0BEM MHOrOrpaHHUKA 17 1 http://alexlarin.net
4 Tena BpamieHus 24 1 https://math100.ru/
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 | http://www.fipi.ru/
KPYTJIBIX TEJ
6 JBrxeHus 5 1 https://math100.ru/
IT 606
7 OBTOPEHIE, 000 meHI:Ie " 17 2 http://mathege.ru
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

OcHoBHbIE IIpaBUIIA
M300paXeHUs Ha PUCYHKE
TUTOCKOCTH, MapajuIeIbHbBIX
PSAMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

http://alexlarin.net

[TonsaTus crepeomerpuu:
TOYKA, IpsiMasi, TNIOCKOCTb,
npoctpancTBO. OCHOBHBIE
MpaBuJia U300paKeHHs Ha
PHUCYHKE TIJIOCKOCTH,
napajieIbHbIX MPSMBIX
(OTpe3KOB), CepeTUHBI
oTpe3Ka

[TonsiTust: mepecexaronecs
IUIOCKOCTH, ITEPECEKAIOLINECS
npsiMasi ¥ MI0CKOCTb;
MOJIyTIPOCTPAHCTBO

[TonsTus: nepecekaromecs
IUIOCKOCTH, IIEPECEKAIOLINECs
npsMasi ¥ MI0CKOCTb;
MOJIYTIPOCTPAHCTBO

https://math100.ru/

http://www.fipi.ru/

https://math-ege.sdamgia.ru

MHOrorpaHHukH,

https://learningapps.org




n300pakeHre MPOCTEUIITNX
HPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOLINX 00BEKTOB

MHoOrorpaHHukH,
n300pakeHre MPOCTEUIIINX
POCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOLINX OOBEKTOB

https://math100.ru/

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CJIEJCTBUS U3 HUX

AKCHOMBEI CTCPCOMCTPHHA U
IEPBLIC CIICACTBHA U3 HUX

http://www.fipi.ru/

http://www.alleng.ru/edu/math1.htm

10

11

AKCHOMBI CTEPEOMETPUHN U
HEpPBbIE CIEJCTBUS U3 HUX.
CriocoOblI 3a1aHus IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEMN

H3o0paxeHne cedyeHuit
MUPAMUJIBL, KyOa U IPU3MBIL,
KOTOPBIE MPOXOAT Yepe3 ux
pEbpa. N3o0paxkeHue
NEPECCUCHU MOJTYIYCHHBIX
mockocrel. PackpammvBanue
MMOCTPOEHHBIX CEUCHUH
Pa3sHbBIMH IBETaMU

N3o6paxkenune ceueHmit
MUPaMUJIbI, KyOa U IPU3MBIL,
KOTOPBIE TPOXOMSAT Yepe3 UxX
pé6pa. N3obpaxenue

https://math-ege.sdamgia.ru

https://math-ege.sdamgia.ru

http://www.fipi.ru/




MePECEUCHHUS] TTOJTYUEHHBIX
IJI0CKOoCcTe. PackpammBanue
MTOCTPOEHHBIX CEYCHUN
Pa3HBIMU 1IBETAMH

12

13

N3o0paxenue ceueHuit
MUPAMHJIBL, Ky0a U IPU3MBI,
KOTOpPBIE MTPOXOJIAT Yepe3 ux
pE€o6pa. Nzo0pakeHune
nepeceyeHus MOTyYeHHBIX
wiockocTeil. PackpammBanue
MMOCTPOEHHBIX CEUCHUI
Pa3HBIMH [IBETAMHU

H3o0paxeHune ceyeHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOPBIE MTPOXOJIAT Yepe3 ux
pé6pa. U3obpaxenue
NEPECCUCHU MOJTYUYCHHBIX
mockocrel. PackpammvBanue
MOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

https://math-ege.sdamgia.ru

http://alexlarin.net

14

15

16

Meton cinenoB s
MOCTPOEHUS CEUCHUI

Merog cienoB miis
MOCTPOEHUS CEUCHUM.
CBolicTBa nepeceyeHmi
MPSIMBIX U IIJIOCKOCTEMN

Merog cienoB aiis
MOCTPOEHUSL CEUCHUM.
CBolicTBa nIepeceyeHm i

https://learningapps.org

https://math100.ru/

http://alexlarin.net




IPSAMBIX U IJIOCKOCTEN

17

[TocTpoenue ceueHuii B
nupamme, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U
3aMnMch AroB NOCTPOEHUS

http://www.fipi.ru/

18

[TocTpoenue ceuenuii B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEpTEXKEN U
3aMnMch AroB NOCTPOEHUS

https://math-ege.sdamgia.ru

19

[TocTpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U
3aMMch AroB NOCTPOEHUS

http://www.alleng.ru/edu/math1.htm

20

ITocTpoeHue ceueHui B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U
3aMnMch aroB NOCTPOEHUS

http://mathege.ru

21

[ToBTOpEHME TUIAHUMETPUN:
Teopema o
MIPOMOPLUUOHATIBHBIX
otpeskax. [Tomobue
TPEYTroJIbHUKOB

http://www.fipi.ru/

22

IToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl
B CEUEHHUSAX Ha BHIHOCHBIX

https://math100.ru/




yeprexax. Mcropus pazsutus
IUTAHUMETPHUH U
CTEpEOMETpUN

23

KontponsHas pabora
" AKCMOMBI CTEPEOMETPHUH.
Ceuenus"

http://alexlarin.net

24

B3aumHoe pacronoxenue
IIPSIMBIX B IPOCTPAHCTBE.
CkpenuBaroumecs npsmele.
[Ipu3Haky cKpemuBarOMMXCs
npsaMmeix. [TapamiensHbie
IPsIMBIE B IIPOCTPAHCTBE

http://alexlarin.net

25

26

27

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOU
napajuieibHON JaHHOU
IPSIMOM, MPOXOIAIIEH Yepes
TOYKY MPOCTPAHCTBA U HE
JIeXKaIlel Ha TaHHOU IIPSIMOM.
JlemMa 0 mepeceueHnu
napajieIbHbIX MPSMBIX
IIJIOCKOCTBIO

[TapauenbHOCTB TpEX
npsaMeIxX. Teopema o TpEx
NapajIeIbHbIX MPSAMBIX.
TeopeMa 0 CKpelMBaOIIUXCA
MIPSAMBIX

[TapamnensHoe

MMPOCKTUPOBAHUC. OcHoBHBIC
CBOMCTBaA napaJjijieJIbHOT'O

http://www.fipi.ru/

https://math100.ru/

https://learningapps.org




MPOSKTUPOBAHMSI.
N3o0pakeHue pa3HbIX GUryp
B HIApaJJICITILHON TPOCKIINU

28

[lenTpanpHas npoexuus.
YTroJ1 ¢ COHaNpaBICHHBIMA
CTOPOHAMU. YTOJ MEXKIY
IPSIMBIMU

http://www.fipi.ru/

29

3amayu Ha JOKA3aTeIbLCTBO U
HCCIIEIOBAHKE, CBI3aHHbBIE C
paCHOHO)I(GHI/IeM Hp?[MI:IX B
MIPOCTPAHCTBE

https://math100.ru/

30

[TonsiTHs: MapayneNbHOCTh
IIPSIMOM U INIOCKOCTH B
npoctpaHctse. [Ipu3Hak
[IapaJUIEIbHOCTH IPSIMOU U
miockocTH. CBolicTBa
NapaJuIeIbHOCTH MIPSIMOU U
IIJIOCKOCTH

https://math-ege.sdamgia.ru

31

I'eomerpuueckue 3agaun Ha
BBIYUCICHUC 1
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapaJuIeIbHOCTBIO IIPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE

http://alexlarin.net

32

[TocTpoeHue ceuenus,
IIPOXOJISIIETO Yepe3 JaHHYIO
IPSMYIO Ha YepTexKE U
[apajuIeIbHOTO APYTron
npsiMoil. Pacu€r oTHOLIEHM

https://math100.ru/

33

[TapannensHas npoekuus,

http://www.fipi.ru/




MIPUMEHEHHUE ISl TOCTPOCHUS
cedyeHul Kyda u
napasienenunena. CBoncTa
napajuiejenunea u mpu3Mbl

34

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky napauieabHOCTH
JIBYX TIJIOCKOCTEM

https://math-ege.sdamgia.ru

35

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MIPUHAJICIKALLYIO TAHHOMN
IJIOCKOCTH U CIIEJCTBUS U3
Hee

https://learningapps.org

36

37

CaolicTBa napamieabHbIX
IUIOCKOCTEH: O
NapajuIeIbHOCTU MPSIMBIX
NepeceyeHus npu
NIEPECEYEHUH IBYX
NapaJuIeIbHBIX TNIOCKOCTEN
TpeThen

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 0Tpe3Kax
napaieNibHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKITY
napaieIbHbIMU
TUTOCKOCTSIMH; O TIEPECEUCHUN
IPSIMOM C IByMs
napajuieIbHbIMA
TUTOCKOCTSIMU

https://math100.ru/

http://www.fipi.ru/




38

[ToBTOpeHnue: Teopema
[Tudaropa Ha miockocTu

http://www.alleng.ru/edu/math1.htm

39

40

41

[ToBTOpEHUE: TPUTOHOMETPHUSL
IIPSIMOYT'OJIBHOTO
TPEYroJIbHUKA

CgoiicTBa KyOa u
IPSIMOYTOJIBHOTO
napaienenueaa

Brruucnenue aiavH OTPE3KOB

B Ky0Oe 1 IPSIMOYTrOJIbHOM
napaenenumnene

https://math-ege.sdamgia.ru

https://math-ege.sdamgia.ru

http://www fipi.ru/

42

[IepnieHAUKyYIAPHOCTD
IPSIMOMN U TUIOCKOCTH.
[Tpuznak
NEPIEHIUKYJIIPHOCTH
IIPSAMOM U INIOCKOCTH

https://math-ege.sdamgia.ru

43

44

45

[IeprieHAUKyYIAPHOCTD
IIPSAIMOM U INIOCKOCTH.
ITpusnax
NEPIEHANKYJIAPHOCTH
IPSIMOM U INIOCKOCTH

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTH IPSIMOIA,
MPOXO/SIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
NepHEHANKYIISIPHOHN K
IIOCKOCTH

IInockoctu u
NEePHEHANKYIISIPHBIE UM

http://alexlarin.net

https://learningapps.org

https://math100.ru/




MMpAMbIC B MHOTI'OI'paHHUKAaX

46

47

48

49

[Tnockoctu u
NEePHEHANKYIISPHBIE UM
MpsIMbIE B MHOTOT'PaHHHUKAX
[lepnienaukymnsip u
HakJIoHHas1. [TocTpoenue
NEePHEHAUKYIISIPA U3 TOUKH HA
PSIMYIO

[lepnenaukynsp u
HakJIoHHas1. [TocTpoenue
NEePHEHANKYIISIPA U3 TOUKH HA
IPSAMYIO

Teopema o Tpéx
nepreHuKysapax (mpsmas u
obOparHas)

http://alexlarin.net

http://www.fipi.ru/

https://math-ege.sdamgia.ru

http://www.alleng.ru/edu/math1.htm

50

Teopema o Tpéx
nepreHuKysapax (npsmas u
oOpatHasi)

http://mathege.ru

51

52

53

VYron mexnay
CKPEIIUBAOIINMUCS
PSIMBIMHU

ITonck neprneHaIuKyISIpHbIX
MPSMBIX C IIOMOIIBIO
MEPIEHANKYIIIPHBIX
MIOCKOCTEHN

OproronansHOe
IIPOEKTUPOBAHHE

http://www.fipi.ru/

https://math100.ru/

http://alexlarin.net

54

[Toctpoenue ceuenunit kyoa,

http://alexlarin.net




IIPU3MBI, IPABUIIBHOU
MIUPAMUJIBI C TOMOUIBIO
OpPTOTrOHAJILHOU MPOEKIINH

55

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIBHOU
HUPAMU/JIBI C TOMOUIBIO
OpPTOTrOHAJILHOU MPOEKIINH

http://www.fipi.ru/

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[IimockocTu cummerpuit B
MHOTOTpaHHHUKaX

https://math100.ru/

57

58

59

60

61

[Tpuznak
NEPIEHANKYIIIPHOCTH
IIPSAMOM M INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

IIpaBunbHbBIE
MHOTOrpaHHuKy. Pacuér
pacCTOSIHUM OT TOYKHU J10
IIJIOCKOCTH

IIpaBunbHbBIE
MHOTOrpaHHuKHU. Pacuér
pacCTOSIHUM OT TOYKHU JI0
IIJIOCKOCTH

CriocoObl ONyCTHTH
NEePICHINKYIISPbIL:
CHMMETPHSI, CIIBUT TOYKH TI0
napaJIeIbHON NPSIMON

CuBur no HenapamieabHON
IIPSIMOM, U3MEHEHHUE

https://learningapps.org

http://www.fipi.ru/

https://math100.ru/

https://math-ege.sdamgia.ru

https://math100.ru/




paccTosHui

62

63

KonrponbHas pabora
"B3aumHoOe pacmnosioxkeHue
IPSIMBIX U IIJIOCKOCTEMN B
npocTpaHcTae”

[ToBTOpEHME: Yroa Mexay
IPsIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TPEYroJbHUKE, TEOpEMA
KOCHHYCOB

https://math-ege.sdamgia.ru

http://www.fipi.ru/

64

65

66

[ToBTOpEHMeE: yroa Mexay
CKpEIIMBAIOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

FGOMeTpI/I‘IeCKI/Ie MCTOABbI
BBIYUCIICHUA yIJIa MCXKIAY
MMpSAMbIMH B MHOTOTpaHHUKAX

JIByrpansslii yroa. CBoiCTBO
JIMHEUHBIX YIJIOB
JBYTPaHHOIO yria

https://math100.ru/

http://www.fipi.ru/

https://math100.ru/

67

[IepnieHauKynspHBIE
miockoct. CBoiicTBa
B3aUMHO MEPIEHIUKYISPHBIX
IUIOCKOCTEH

https://math-ege.sdamgia.ru

68

[TpuznHax
MePIEHANKYISIPHOCTH
MJIOCKOCTEM; TeOpema o
NpsIMOI MepeceueHus IByX
IJIOCKOCTEN

http://www.alleng.ru/edu/math1.htm




NEePIEHIUKYIIPHBIX TPEThEU
IIJIOCKOCTH

69

[IpssmMoyTOIBHBIM
napasuieNienunen; Kyo;
U3MEPEHMs], CBOMCTBA
IPSIMOYTOJIBHOT'O
napajuleenumne1a

http://www.fipi.ru/

70

Teopema o quaroHayn
MPSIMOYTOJIBHOTO
napasuiesienuIiesia u
CIICJICTBUEC U3 HEE

https://math100.ru/

71

CrepeomMeTpuueckue u
MIPUKJIAHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
paCIIOIOKEHUEM MPSMBIX U
IJIOCKOCTH

https://learningapps.org

72

IToBTOpEHMUE:
CKPELIMBAIOIINECS NPSIMBIE,
napajuleIIbHbIE IJIOCKOCTH B
CTaHJApPTHBIX
MHOTI'OIrpaHHUKax

http://alexlarin.net

73

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPEITUBAIOIINXCSI MPSIMBIX,
paccTostHue MeXIy
CKPEITUBAOIIIMUCS
MPSIMBIMH B TIPOCTHIX
CUTYaIUsAX

http://www.fipi.ru/

74

Paccrosane ot ToUkH 10

https://math-ege.sdamgia.ru




IJIOCKOCTH, PACCTOAHUC OT
HpHMOfI J0 IINIOCKOCTH

75

Beluucnenue paccTosHAM
MEXIYy CKPEIUBAIOLIIUMUCS
IPSIMBIMH C IIOMOLIBIO
NEPIEHANKYIJIIPHON
IUIOCKOCTH

https://math100.ru/

76

TpéxrpanHslii yro,
HEpaBEHCTBA JJIS
TPEXTPAHHBIX YTJIOB.

Teopema [Tudaropa, Teopemsl
KOCHHYCOB ¥ CHHYCOB JUISI
TPEXTPAHHOTO yTiIa

http://alexlarin.net

77

DeMeHTHI chepruiaecKoit
TEOMETPHUH: T€0JIe3NIECKUE
JMHUM Ha 3emiie

http://www.fipi.ru/

78

79

80

Konrtponsnas padota "Yribl
U pacCTOSIHUS"

Cucrematuzanus 3HaHUN
"MHOrorpaHHuK u €ro
JJIEMEHTHI"

ITupamuna. Buasl nupamu.
[IpaBunpHas nupamua

https://math-ege.sdamgia.ru

http://www.fipi.ru/

http://alexlarin.net

81

82

[Tpuzma. [Ipsimas n
HAaKJIOHHAs [TPU3MBI.
IIpaBunpHas npuzma

[Ipssmoit napannenenunen,
IIPSIMOYTOJIBHBIN

http://www.fipi.ru/

https://math100.ru/




napaJiesienumes, Kyo

BBIHYKJ'IBIG MHOTI'OI'paHHHKHU.

83 Teopema Diinepa http://www.alleng.ru/edu/math1.htm
Bbinykiible MHOTOrpaHHUKH.
Teopema Ditnepa.

84 [IpaBuibHBIE U http://alexlarin.net
HOJIYyIIPaBUIIbHbBIE
MHOTOTPaHHHUKH

85 Kourponbias pabora https://math100.ru/
"MHOrorpaHHUKH

86 Hontarite Bexcropa fa https://math100.ru/
IUIOCKOCTH M B IPOCTPAHCTBE

87 CymMma BEKTOpOB http://alexlarin.net

88 Pa3HocTh BekTOpOB https://learningapps.org

89 [IpaBuno napamnenenunena http://www.fipi.ru/

90 ¥ MHOJKEHNC BEKTOPA Ha https:/math100.ru/
YHCIIO
Pa3znoxxenne BexTopa 1o

91 0a3ucy TpE€x BEKTOPOB, HE http://alexlarin.net
JIeKAIUX B OTHOM TUIOCKOCTH

92 CxkansipHO€ MPOU3BEICHHE http://alexlarin.net

93 Bermeneriie yria Mesiy http://www.alleng.ru/edu/math1.htm
BEKTOpPaMH B IIPOCTPAHCTBE

94 Eel:((;f)f;f;ﬂe st e http://www.kokch.kts.ru/cdo/

95 ii‘;if;;”e A © https:/math100.ru/

96 [Tpocreiimue 3anaun ¢ http://www .kokch.kts.ru/cdo/




BEKTOpPaMHU

[Ipocreiimue 3agaum ¢

97 1 https://math100.ru/
BEKTOpaMH
006006

98 obtieHme 1 . 1 http://alexlarin.net
cUCTeMaTH3aIHs 3HAHUH

99 O6obmene u . 1 http://alexlarin.net
cUCTeMaTH3alus 3HaHUH
15

100 TOTORAS KOHTPOIbHA 1 http://www.alleng.ru/edu/math1.htm
pabora
15

101 TOTORAS KOHTPOUBHA 1 http://www.kokch kts.ru/cdo/
pabora

102 Obobmerne 1 5 1 https://math100.ru/
cUCTEeMaTH3alus 3HAHUH

OBLIEE KOJIMYECTBO YACOB 102

[10 [TIPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE pecypchl

IToBTOpEHME TEMBI
"KoopauHnaTsl BeKTOpa Ha
IJIOCKOCTH U B
npocrpaHcrae”

http://alexlarin.net

[ToBTOpEHUE TEMBI
"CkansipHoe POU3BEACHUE
BEKTOPOB"

IToBTOpeHue Tembl
"Bpruncienue yria Mexuay
BEKTOpaMHM B IpoCTpaHCTBE"

IToBTOpPEHUE TEMBI
"VYpaBHEHHE MIPSIMOH,
MPOXOISIIEH Yepes ABe
TOYKH"

YpaBHEHHE IOCKOCTH,
HOpMallb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

https://math100.ru/

http://www fipi.ru/

https://math-ege.sdamgia.ru

https://learningapps.org

YpaBHEHHE IOCKOCTH,
HOpMaJib, ypaBHECHHE
IJIOCKOCTH B OTpE3Kax

https://math100.ru/

BexropHoe nmpousseeHue

JInHeliHbIE HEPABEHCTBA,
JIMHENHOE

http://www.fipi.ru/

http://www.alleng.ru/edu/math1.htm




IIPOrpaMMUpPOBaHHE

10

11

JIuHeiiHbIe HEPABEHCTBA,
JIMHEHHOE
MporpaMMHUpPOBaHUE

AHanUTUYECKUE METOIbI
pacuéra yria Mexmay
MPSIMBIMUA B MHOTOTpaHHHKaX

AHaTUTHYECKUE METO/IbI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTI'OI'paHHHMKaxX

https://math-ege.sdamgia.ru

https://math-ege.sdamgia.ru

http://www fipi.ru/

12

dopMya pacCTOsIHUSA OT
TOYKHU J0 MJIOCKOCTH B
KOOpAMHATax

https://math-ege.sdamgia.ru

13

14

15

Haxoxnenue pacctostHuii OT
TOYKH JI0 TJIOCKOCTH B KyOe
Haxoxnenue paccrostHuii ot

TOYKH JO IJIOCKOCTH B
MPaBUJILHOM MUPaAMHIE

KonTtponbHas pabora
"AHanuTuuyeckas reomeTpus”

http://alexlarin.net

https://learningapps.org

https://math100.ru/

16

CeueHust MHOTOIPaHHUKOB:
CTaHJIapTHbHIE
MHOTOTpaHHUKHU

http://alexlarin.net

17

18

CeueHnss MHOTOTPaHHUKOB:
METO/ CJIEZIOB

CeueHns MHOT'OI'PpaHHUKOB:
CTaHAAPTHBIC INIOCKOCTH,

http://www.fipi.ru/

https://math-ege.sdamgia.ru




MepeCcevYeHUs MPSIMBIX U
IJIOCKOCTEHN

19

20

21

22

23

[TapamienpHble IpsIMBIE U
IUIOCKOCTU: MapaJuIeIbHbIE
CCUCHUA

[TapannenpHble IPAMBIE U
IJIOCKOCTH: Pacy€T
OTHOIIEHUI

HapaJ'IJ'ICJ'ILHLIC IIpsAMBIC U
INIOCKOCTH: YTJIbI MCKIAY
CKPCIIUBAOIIUMHCS
IIpAMBbIMHA

[lepnienuKynsIpHBIE IPSIMBbIC
Y TUIOCKOCTH: CTaHAapTHBIC
napbl NepreHINKYIIPHBIX
IIJIOCKOCTEHN U MPSAMBIX,
CUMMETPUU MHOTOTPAHHUKOB

[lepnieHAUKYIApHBIE IPSIMbIE
U TUIOCKOCTH: TEOPEMA O
TpexX MepHeHIUKYIsIpax

http://www.alleng.ru/edu/math1.htm

http://mathege.ru

http://www fipi.ru/

https://math100.ru/

http://alexlarin.net

24

[IepnenukynsapHbIe IPSMbIE
U IIJIOCKOCTH: BBIYHCIICHUS
JUIVH B MHOT'OI'paHHUKAaX

http://alexlarin.net

25

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JUTS TUIOIIACH,
COOOpaKeHHSI TIOTOOMS

http://www.fipi.ru/

26

HOBTOpCHI/ICI Iiomaiaun

https://math100.ru/




MHOTOYTOJIBHUKOB, ()OPMYJIBI
JUTS TUIOIIAJCH,
COOOpaKeHHSI TIOT00MS

27

IToBTOpenue: iomanu
MHOTOYTOJLHUKOB, ()OPMYJIBI
JUTS TIIOIIAJICH,
COOOpaKeHHS TIOTOOMS

https://learningapps.org

28

[Inomanu ceyenuit
MHOTOTPaHHHUKOB: TIIOMIAH
ITIOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, cOOOpakeHus
noxoous

http://www.fipi.ru/

29

[Inomanu ceyenuit
MHOTOTPaHHHUKOB: TIIOMIA M
IIOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, cooOpaskeHus
noao0us

https://math100.ru/

30

KonTponbnas padora
"[ToBTOpeHME:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

https://math-ege.sdamgia.ru

31

32

33

O6béM Tena. O0beM
MPSIMOYTOJIBHOTO
napaJiesienunea

3amaun 00 yABOEHHH Ky0a, O
KBaJpaType Kyoa; o
TPHUCEKIINH yTia
CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM

http://www.fipi.ru/

https://math100.ru/

https://learningapps.org




IIPSIMOYT'OJIBHOTO
napaenenumnena
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[Ipuxnagueie 3a1a4u,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMa IPSMOYTOJIBHOTO
napaiesienumnea

http://alexlarin.net
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O0BEM IPSIMOI TPU3MBI
CrepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB MPSAMOI TPU3MBI

http://www.fipi.ru/

https://math-ege.sdamgia.ru
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[IpuxnagHeie 3a1a4u,
CBSI3aHHBIE C 00BEMOM
MPSAMOU MPU3MBbI

https://math100.ru/

38

Beruncnenmne o0bEMOB TeII ¢
IIOMOIIBIO OIIPENEIIEHHOTO
unrerpana. O0bEM
HAaKJIOHHOM IPU3MBbI

http://alexlarin.net
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41

Brruncnenmne o6b€MOB Tel ¢
TIOMOIIBIO OITPENEIIEHHOTO
unrerpana. O0bEM
ImrupaMuJbl

®opmyna 06bEMa
nupamuibl. OTHOLIEHUE
00bEMOB MUPaMU/T C OOIITUM
yriom

dopmyna 06bEMa
nupamuibl. OTHOLIEHNE
00BbEMOB MUPAMHU/] ¢ OOIIUM

http://www.fipi.ru/

https://math-ege.sdamgia.ru

http://www.fipi.ru/




yIJIOM
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CrepeomeTpuyecKue 3a1auu,
CBsI3aHHBIE C 00BEMaMU
HAaKJIOHHOH IPU3MBbI

CrepeomeTpHuyuecKue 3a1a4H,
CBSI3aHHBIC C 00BEMAMU
MTAPaAMUIBI

[Ipuknagabie 3a1a94 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BbEMOM HAKJIIOHHOM
MIPU3MBI

http://alexlarin.net

http://www.fipi.ru/

https://math100.ru/
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[IpukitagHeie 3aga4u 110 TEME
"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM TTHPAMUIBI

http://www.alleng.ru/edu/math1.htm
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[Tpumenenne 00BHEMOB.
Berurcienue paccTosHus 10
IUIOCKOCTH

http://alexlarin.net

47

48

49

KonTtponbHas pabora
"O06bEM MHOTOrpaHHUKA"

Hunuuapuyeckas
MOBEPXHOCTh, 00pa3yroIIne
LWJIAHAPUYECKON
MTOBEPXHOCTU

Hunuuap. [psamoi kpyrosou
uunuaap. [nomans
MOBEPXHOCTU LUIUHIPA

https://math100.ru/

https://math100.ru/

http://alexlarin.net
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Konnueckas noBEpXHOCTB,
oOpa3zyromre KOHHIeCKOU

https://learningapps.org




nosepxHoctu. Konyc
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CedeHue KoHyca
IIJIOCKOCTBIO, NTapaJlIEIbHON
IJIOCKOCTH OCHOBAaHUS

VYceu€HHbI KOHYC.
N306paxeHne KOHYCOB U
yCeUEHHBIX KOHYCOB

ITnowane OOKOBOM
MMOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCA

http://www.fipi.ru/

https://math100.ru/

http://alexlarin.net
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[Tnomans 60x0BOI
MMOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTU KOHYCa

http://alexlarin.net
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CrepeomeTpuueckue 3a1auu
Ha JIOKa3aTeJIbCTBO U
BBIYUCIICHUEC, ITIOCTPOCHUEM
CEYECHMH [IWINH/IPA, KOHYyCa

http://www.alleng.ru/edu/math1.htm
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CrepeomeTrpuueckue 3agaun
Ha JI0Ka3aTeJIbCTBO U
BBIYUCIICHUEC, ITIOCTPOCHUEM
CEYECHMH [IWINH/IpA, KOHYCa

[Ipuknanueie 3ana4m,
CBSA3aHHBIE C LIMJIMHIPOM

HpI/IKHaIlHLIC 3aga4u,
CBA3aHHLIC C MUJIIMHAPOM

http://www .kokch.kts.ru/cdo/

https://math100.ru/

http://www .kokch.kts.ru/cdo/

59

60

Cdepa u map
Ilepeceuenue cdepsl u mapa
¢ mockoctho. Kacanue

http://www.fipi.ru/

https://math100.ru/




mapa u cepsl IIO0CKOCTHIO.
Bun u uzobpaxkenue mapa
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[Tepeceuenue chepsr u mapa
¢ wiockocThro. Kacanue
mapa u cepsl IIIOCKOCTHIO.
Bun u nuzobpakenue mapa

https://learningapps.org
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VYpasuenue chepsl. [Lnomanp
cdepsl u e€ yacre

Cummetpus cdepsl U mapa

http://alexlarin.net

http://www fipi.ru/
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CrepeomeTpruueckue 3a1auu
Ha JIOKa3aTeJIbCTBO U
BBIYHCIICHHE, CBS3aHHBIC CO
cdhepoii u mapowm,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

https://math-ege.sdamgia.ru
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CrepeomeTpruueckue 3a1auu
Ha JIOKa3aTeJIbCTBO
BBIUHCIICHHE, CBA3aHHBIE CO
cdepoit u mapowm,
MMOCTPOCHHUEM UX CEUCHHIA
IUIOCKOCTBIO

[TpuknagHeie 3a1a4u,
CBsI3aHHBIE CO chepoit u
IapoM

https://math100.ru/

http://alexlarin.net
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[ToBTOpEHME: OKPYHKHOCTH HA
IIJIOCKOCTH, BBIYNCIIEHUS B
OKPY’KHOCTH, CTAaHIAPTHBIE
no100us

http://www.fipi.ru/
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Pazauunsie KOM6I/IHaI_[I/II/I TCII
Bpalll€HU:A 1
MHOI'OI'PaHHUKOB

https://math-ege.sdamgia.ru
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3amauu o Teme "Tena u
IIOBEPXHOCTHU BpaleHus"
3amaun o TeMme "Tena u
MOBEPXHOCTH BpamieHus"

Kontposbnas padora "Tena
Y MOBEPXHOCTH BpanieHus"

http://www.fipi.ru/

http://alexlarin.net

http://www fipi.ru/
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O0béMm ummHIpa. Teopema
00 00BEMe psIMOTO
LUINHIPA

https://math100.ru/

73

74

Brrancienne 00bEMOB TeII C
TIOMOIIBIO OIIPEAEIIEHHOTO
unTerpana. O6bpEéM KoHyca

ITmowmaau OOKOBOU U IOJIHOU
IMOBEPXHOCTH KOHYCA

http://www.alleng.ru/edu/math1.htm

http://alexlarin.net
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CrepeomeTpHuyuecKue 3a1auH,
CBsI3aHHBIC C BBIYUCIICHUEM
00BEMOB IUITUHIPA, KOHYCA

https://math100.ru/
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[IpukiiagHeie 3aga4u 10 TEME
"OOBEMBI U IUIOMIAINA
MMOBEPXHOCTEN TeN"

https://math100.ru/

77

OO0BEM 11apa 1 mapoBOro
cektopa. Teopema 00 00bEMeE
mapa. [Tmomans chepsr.
CrepeomeTpruecKue 3a1a4H,
CBsI3AHHBIC C BBIYUCIICHUEM

http://alexlarin.net




00BEMOB 11apa, MAPOBOTO
CEerMeHTa U IapOBOro
CeKTopa

78

79
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[Ipukitagueie 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM TI1apa ¥ IUIOMIABI0
chepbl. COOTHOMICHUS
MEXTy TUTOIIAIMHU
MMOBEPXHOCTEH U 00bEMaMU
MOIOOHBIX TeJl

IlonoOHbIC TEna B
npoctpancTse. M3MeHneHue
00BbéMa 1pu o100 H.
CrepeomeTpHrUeCKHUE 3a1a9H,
CBSI3aHHBIE C BBIYHCIIEHUEM
00BEMOB TeJI U IUIOMAAEH
MOBEPXHOCTEN

KonTtponbHas pabora
"[1noujany MOBEPXHOCTU U
00BEMBI KPYTJIBIX TE"
JIBM>KeHUS MPOCTPAHCTBA.
OTtobpaxenus. [IBmxeHus u
paBeHcTBO uryp. Obuue
CBOMCTBA JBUKECHUN

https://learningapps.org

http://www fipi.ru/

https://math100.ru/

http://alexlarin.net
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Bunn nBukennit:
MapajuIeIbHbIN IEPEHOC,
LIEHTPAJIbHAS CUMMETPUS,
3epKaJibHasi CHMMETPHUS,
IIOBOPOT BOKPYI IIPSIMOM

http://alexlarin.net
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[IpeoOpa3zoBanus mogo0oUs.
[Ipsimas u chepa Ditnepa

http://www.alleng.ru/edu/math1.htm

84
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I'eomeTpuueckue 3amaun Ha
MPUMCHCHUC ABUIKCHUS

KounTponbhas pabora
"BekTopsbl B npocTpaHcTse"

http://www .kokch.kts.ru/cdo/

https://math100.ru/
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87

88
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90

O6o0mu1aromee MOBTOPEHUE
11 noHsATHI M METOIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMAaTH3alMsI 3HAHHIHA:
"[TapaysienbHOCTh NPSAMBIX U
IJTIOCKOCTEH B IpoCcTpaHCcTBE"

O6o0maroiee MOBTOPECHHE
11 nmoHsATHI M METOIOB Kypca
reomerpuu 10-11 kmaccos,
CHCTEMAaTH3allMsl 3HaHUI:
"BexTopsl B mpocTpaHcTee”

Oo6o0m1aroniee MOBTOPEHUE
11 moHsATHIA U METOIOB Kypca
reomerpun 10-11 xnaccos,
cucTeMaTHU3alus 3HaHUH:
"BexTops! B mpocTpaHcTee”

Oo6o0m1aroniee MOBTOpEHUE
11 noHsATHIA U METOIOB Kypca
reomerpuu 10—11 kmaccos,
cucTeMaTHU3alus 3HAaHHUH:
"O6beM MHOTOrpaHHUKA"

Oo6o0u1aromee MOBTOPEHUE
11 moHsATHI U METO/IOB Kypca

http://www.kokch.kts.ru/cdo/

http://www.alleng.ru/edu/math1.htm

https://math-ege.sdamgia.ru

http://alexlarin.net

https://math100.ru/




reometrpun 10—11 knaccos,
CUCTEeMAaTH3alMsl 3HAaHHIA:
"O06beM MHOTOTpaHHUKA"

91

O6o0m1aromee MOBTOPEHUE
11 moHsATHI U METO/IOB Kypca
reometrpuu 10—11 kimaccos,
CUCTEeMAaTH3alusl 3HAaHHIHA:
"ILnouiaay MoBepXHOCTU U
00BEMBI KPYTIIBIX TET"

http://www.fipi.ru/
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O6o0miaromee MOBTOPEHNE
11 moHsATHI U METO/IOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMaTH3alusl 3HAaHHU:
"[Lnouiaay MoBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

HrtoroBas KOHTpoOJIbHAS
pabota

https://math-ege.sdamgia.ru

https://learningapps.org
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HrtoroBas KOHTpoOJIbHAS
paborta

[ToBTOpeHue, 06001IeHNE 1
cUCTeMaTH3aIlus 3HAHUI

Hcropus pasButus
CTEpPEOMETPUH KaK HAYKHU U
€€ posib B Pa3BUTHUH
COBPEMEHHBIX NH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3Butus
CTEpPEOMETPUH KaK HAYKHU U

https://math100.ru/

http://www.fipi.ru/

http://www.alleng.ru/edu/math1.htm

https://math-ege.sdamgia.ru




€€ poJib B Pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX
1 KOMIThIOTEPHBIX
TEXHOJIOTHI
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99

100

101

102

Hcropus passutus
CTEPEOMETPHUU KaK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEpEOMETPUU KaK HAYKH U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEpPEOMETPUH KaK HAYKH U
€€ posib B Pa3BUTHUH
COBPEMEHHBIX UH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEpPEOMETPUH KaK HAYKH U
€€ poJib B Pa3BUTHUH
COBPEMEHHBIX NH)XEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA

https://math-ege.sdamgia.ru

http://www fipi.ru/

https://math-ege.sdamgia.ru

http://alexlarin.net

http://www.fipi.ru/




CTEpPEOMETPUH KaK HAyKU U
e€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX
Y KOMIIBIOTEPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Maremaruka: anredpa U Hayajga MaTEMAaTHUYECKOTO aHalln3a, FeOMETpus
['eomerpus 10-11 kimacc

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

JI.C. Artanacsu, B.®. byry3osa, C.b.Kanomues u ap. I'eomerpus. 10-11
xiaccel. M., [Ipocsemenue, 2019. Kaura qis yuurens.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www fipi.ru/
https://math100.ru/
https://math-ege.sdamgia.ru






