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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus siBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0miero o0Opa3zoBaHMsl, TAK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IIPEAMETOB TI'yMAaHMTAPHOIO IIUKJIA.
[TockonpKky  JIOTMYECKOE  MBILIUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
00y4aIOIUMUCS TOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHUH T'€OMETPUUYECKUX
3a/a4, YMEHME BBIIBUIaTb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPU PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypca «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTUE HHAMBUAYAIbHBIX CHOCOOHOCTEM OOyYarolmUXcs MpH
U3Yy4YE€HUU T€OMETPHUHU, KaK COCTABJISAIONIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIEIIHOTO NPO(hecCHOHaTbHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIrIIyOJEHHOM YpOBHE,
pacIIMpPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHre MpeACTaBiIeHUsI 0 TEOMETPUM KaK 4acTH MUPOBOM KYJIbTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dopMupOBaHHE TMPEICTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOMIMX ONMCHIBATH M H3Yy4yaTh
pa3HbIe SIBJICHUS OKPYKAIOIIEro MUPa, 3HAHUE MOHATUMHOIO alIapaTta 1no pasaety
«CtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dbopMHupoBaHHEe  yYMEHHMS ~ BJIAJE€Tb  OCHOBHBIMM  TMOHSTHUSIMU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI pEIICHUS 33/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHil, pOpMUpPOBAHME NOHMMAHHUS POJU AKCUOMATUKH NpU
IIPOBEICHUH PACCYKICHUN;

dbopMupoBaHHE yYMEHHS BIAJE€Th METOJAMHU J10KA3aTE€IbCTB M aJITOPUTMOB
pELIeHUs,, YMEHUSI WX HMPUMEHATH, MPOBOJUTH JI0KA3aTEIbHBIE PACCYKICHHS B
XO/I€ PELICHUs] CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COCPKAHUEM,



dbopMupoBaHHEe TPEACTABICHUS O HEOOXOJUMOCTH  JOKAa3aTelIbCTB  IMPH
000CHOBaHMY MAaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaJbHBIX MW  TBOPYECKHX
CIIoCOOHOCTEW 00yYaronMxcsi, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, HHTEpEca K U3YICHUIO TEOMETPHUH;

dopMupoBanre (yHKIIMOHATBHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PACHoO3HABATh MPOSBICHUS T'C€OMETPUYECKUX TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyaIUSX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALUY MOJTYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COZIEpKaTEIBLHBIMHU JIUHUSAMU yueOHOTO Kypca «['eomerpusi» B
10-11 knaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOpAWHATHL B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUHM Ha YIiyOJIEHHOM ypOBHE OOy4YeHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJECpKaTEIbHBIM JIUHUSAM Yy4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenenserci He  TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanabHoil pabodyeit
MPOrpaMMBbI, paclpeeEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUaroIIuecs
oOpamiajiucb ~ HEOJHOKPATHO. OTO MO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
Tr€OMETPUYECKUMH TOHSATHUSIMHU U HaBBIKAMU TOCIIEIOBATENIBHO U MOCTYIATENbHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHMSI BKJIIOYATHh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSS U YTITyOJIsst
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3maTh  ycnmoBus i auddepeHuHanuu  O0OydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oO0ecrneyuTh yriayOneHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONIEH yaeOHOro mpeaMera «MaTteMaTukay;

MOATOTOBUTH OOYYalOMMUXCS K MPOAODKEHUIO H3YyUYCHHS MaTeMaTHUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
oOuM 1 ipoecCuoHaTBLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 vaca: B 10 kimacce — 102 4gaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJICJIIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npocTpaHcTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajuleNIbHble M CKpelMBaromuecss mnpsmble. [Ipu3Hakum CKpemMBarOMINUXCA
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢buryp B mapajyiesibHON MPOEKUUU. YTIbI C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYpbl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MPSAMBIC IMAPAJIICIbHBIE W IEPIECHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHNEHIUKYJISIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHIUKYIIAPaXx.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'DaHHbIE YIJIbIL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, NPAMOYTOJbHBIA — MAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparuaiimme 1myTy Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWibHAs NUpaMUIa, MPAaBWIbHAS TPEYroibHas NUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. llpexncraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbrunucnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPaAMUJbI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPH3M, CHMMETpPHUS MPaBUIbHOU
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eMCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpaslOXKEHUH BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM ~ BekTopaM. IIpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTvsi: TMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
UMIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapayienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUAbl U KoHyca. OO0BEM 1apa U MapoBOTo
CEerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, OINHCAHHAas OKoJo uuiauHapa. Ilepeceyenne cdeppl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHsATHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WJIH TEIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOusi, roMmoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIINHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS 11apa, METObl MOCTPOCHUS
CEUCHMM: METOJ CJIEJO0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsimoyronbHas
cHUCTEMa KOOpAUHAT B npocTpaHcTBe. Koopauuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

J{BUKeHNs] B IPOCTPAHCTBE

JBwxenus mpoctpancTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXEHUN. Buabl JBWXEHUN: TapaUieNbHBIA TEpPEeHoc,
LHEHTpaJbHAsl CUMMETpPHS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSIMOM.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHETI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  OOLIecCTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHI M APYroe), yMEHUue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOLJIOMY M HACTOSAIIEMY POCCHWCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HYKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEGHHOCTEW POCCUHCKOr0 Hapoja, cpOopMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3u4yHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYeCKUe 3HaHUA B
MHTEepecax 3/10pOBOro U 06e30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON EATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mpodeccnr ¥ pean30BBIBATH COOCTBEHHBIC JKU3HCHHBIC ILIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM0OOpa30BaHWIO Ha MPOTHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI PEIIeHWs 3amad B 00J1acTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  TMPAKTUKH, ITOHUMAHHE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €€
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh IPOCKTHYI0 W HCCIEIOBATEILCKYIO JCSITSIBHOCTD
WHIWBUTyaJIEHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble ornueckue aAefcTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXAy TMOHATHUSIMHU, (PopMyIUpoBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKICHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIC;

BBISBJISITh MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPCUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpejiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUH;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BBIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNH WHCTPYMEHT IO3HaHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MPOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00bEKTa, SIBJICHHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPEIOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanueii:

BBISBJIATH JeUUUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOPMALMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uH(popManuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMu  OOIIEHUs], SCHO, TOYHO, TPaMOTHO BBIp@XaTh CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUA C CYXICHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTHh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OpMAT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH IIJIaH, aJITOPUTM PEIIEHUA 33]1a4M, BBIOMpATh CIIOCO0 PEIICHUS C
Y4ETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJJIEKT:

BJIAaJE€Th HABBIKAMU  IIO3HABAaTENbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara pelieHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELLICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaMJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYAHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHMMATh M HCIOJIb30BATh MPEUMYILECTBA KOMaHJAHOW W MHIUBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CyXaeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YY4aCTHUKaMU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPECOMETPUHU U CICACTBUSA U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMNEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
NPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY HpsIMOM U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJIbBI MHOTOIPAaHHHUKOB (MIpHU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTh, BBIMIOJHATH W300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJIAMH, BBIMOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUU
durypsr;

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

e BBINOJHATH ACUCTBUS HAaJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeJbCTBO MaTeMaTHYECKUX OTHOIICHUWA U
HAXOXKJECHUE T'€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIIME NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBBIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e TMPUMEHATH TIOJIYYCHHbIE 3HAHUS Ha TMPaKTUKe: CpaBHUBAThb U
aHAJIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIC MOHATUS B
npolecce IMOMCKa pelleHHs] MaTeMaTH4ecKH  c(hopMynnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUN U TEopeM, ammapara ajreOpbl, peliarb MPaKTUYECKUe 3aJaui,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKUX BEITUUMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MWIMHIPUYECKOM,
KOHUYECKOW U c(heprudeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTY4YEHUS;

OIepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPAIICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacro3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, cdepa W map) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHUS TEJT BPAIICHUS;

KJIacCU(PUIIMPOBATh B3aUMHOE PACIOoKeHue chephl U MIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB W TeJl BpAlllCHHUS,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

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

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOJOOHBIX TET;

n300pakaTh u3y4aemble (UTYPBI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATH HH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeJACTaBICHHYIO0 Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
periaTh reOMETPUUYECKHUE 3a/1a4i Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsST MHOTOTPAaHHUKOB W TEJl BpaICHUS MPU
MapaJyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPHUHM, 3E€PKAIBHON
CUMMETPUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHUs OA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS LUIUHIPA
(mapajuienTbHO U NEPHEHIUKYIISIPHO OCH), CEUCHHs KOHYca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIE0B, METOA
BHYTPEHHETO POEKTUPOBAHUSI, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKUAE YTBEPKICHUS;

MPUMEHATh TEOMETpUUYeCKre (HaKThl JJIST PEIICHHUS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJlaHbl B SIBHOM U HESIBHOU (opme;

pelmarbs 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOXJICHUE TEOMETPUUECKHUX BEIUYMH;

MIPUMEHATH MPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHSTh  TOJYYEHHbICE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOWCKA  PEUICHUS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusbie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
b K
1 BBenenue B crepeoMeTpuro 23 1 nommorexa [0
https://m.edsoo.ru/7f417af8
) B3anMHoe pacnionoxeHue npsiMbix B 6 1 bubmmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f417af8
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g Bbu6mmoteka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f417af8
4 [lepneHuKyISIpPHOCTD MPSAMBIX U )5 bubnuoreka [IOK
IJIOCKOCTEMN B MPOCTPAHCTBE https://m.edsoo.ru/7f417at8
bu6nunorexa LIOK
1 1
> YIIIbL M PACCTOAHMS 6 https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
6 MHororpa 7 1
HOTOTPAHHHIH https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
7 Bekro OCTpPaHCTBE 12
KCTOPBL B TPOCTPAHCTE https://m.edsoo.ru/7f417af8
g [ToBTOpEeHME, 00001IEHNE U CHCTEMATH3ALUS 5 5 bubmmnoreka HOK
3HaHUH https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KJIACC

KoaundecTBo yacon DJIeKTPOHHbIE
HauMeHoBaHue pa3/iesioB U TeM 1 (ppoBbIe
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 A 15 1
HAHTHHECCKAA TCOMETPHA https://m.edsoo.ru/7f417af8
) [ToBTOpeHue, 06001IeHNE 1 15 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/7f417af8
N bubnuorexa [JOK
3 Ob1Em MHOTOrpanHIKa 17 I https://m.edsoo.ru/7f417af8
b K
4 Tena BpameHus 24 1 nomorexa LO
https://m.edsoo.ru/7f417af8
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 bu6mmoreka [IOK
KPYTJIBIX TEII https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1
6 JBiKeHms > https://m.edsoo.ru/7f417af8
7 [ToBTOpEeHue, 060061IEHNE 1 17 ) bubnnoreka [JOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3yyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIpaBUJIa U300pAKEHUS HA
1 PUCYHKE IJIOCKOCTH, MapajlIeIbHbIX | bubnuorexa [JOK
IPSAMBIX (OTPE3KOB), CEPEIUHBI https://m.edsoo.ru/7f417af8
oTpe3Ka
[TonATHS cTepeomeTpun: TOUKA,
npsimMasi, MI0CKOCTh, MPOCTPAHCTBO.
) OcHoBHbIE TpaBUiia H300paKeHUs HA | bubnuorexa [JOK
PUCYHKE MIOCKOCTH, MapaIeIbHBIX https://m.edsoo.ru/7f417af8
IPSIMBIX (OTPE3KOB), CEPEIMHBI
OTpe3Ka
IToHsATHSA: IEpeceKaromecs
3 MJIOCKOCTH rf)e €ceKaroIImecs npsamas 1 bubmmoreka LIOK
> 1IEP P https://m.edsoo.ru/7f417af8
U TJIOCKOCTh; MOJYIPOCTPAHCTBO
[TonsTud: nepecekaromumecs
4 MJIOCKOCTH, MEePECEKAOIINECS TpsiMast 1 bubmmoreka LIOK
- TP p https://m.edsoo.ru/7f417af8
U TJI0CKOCTh; MOJYIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHne
5 MPOCTEUIINX MPOCTPAHCTBEHHBIX 1 bubnmorexa LIOK
P poctp https://m.edsoo.ru/7f417af8
buryp, HeCyIECTBYIOINUX 00BEKTOB
6 MHororpaHHuKH, U300paKeHHE 1 bu6nmoreka [JOK

IIPOCTEUIINX TIPOCTPAHCTBEHHBIX

https://m.edsoo.ru/7t417af8




buryp, HECYIIECTBYIOITUX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE

ciencTBus U3 HuX. CriocoObl 3a1aHus

MPSIMBIX U TIJIOCKOCTEH B 1
npoctpancTBe. O003HAYCHUS TPSIMBIX

Y TJIOCKOCTEMN

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

10

N300pakeHne ceueHui mupaMuibl,

Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOISAT

gepe3 ux péopa. Mzo0paxenue

IIEPECEUECHMS TIOJTYYCHHBIX 1
mockocrel. PackpammvBanue

MIOCTPOEHHBIX CEYEHUN Pa3HBIMU

[IBETaMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

11

12

N3o06paxkenue ceueHni nupaMuibl,

KyOa ¥ MPU3MBbI, KOTOPBIE TIPOXOJISAT

yepes ux péopa. Mzobpaxenue

nepeceyeHust MoJIy4YeHHbIX 1
mockocrei. PackpammyBanue

HOCTPOEHHBIX CEUYCHUN Pa3HbIMU

[[BETaMHU

W3o0paxxeHue ceueHU MUPaMUIbI,

Ky0a 1 PU3MBbI, KOTOPBIE IIPOXOASAT

yepes ux péopa. M3obpaxenue 1
nepecevyeHus MOTyIeHHBIX

mockocrell. PackpammvBanue

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8




IMOCTPOCHHBIX CceueHHI Pa3sHbIMHA
OBCTaMU

N3o0pakeHne ceUeHU MUPaMU/IbI,
Ky0a U mpU3MBbl, KOTOPBIE TPOXOJISAT
yepe3 ux péopa. M3obpaxenue

bu6mmoreka [IOK

13 MEePECEUCHUS TTOJTYUCHHBIX
p . v https://m.edsoo.ru/7f417af8
mockocrei. PackpammvBanue
MOCTPOEHHBIX CEUYEHUN Pa3HbIMU
[IBETaMHU

14 MeTtop cneioB AJisi TOCTPOCHUS bubmuoreka [JOK
CEUCHUU https://m.edsoo.ru/7f417af8
Meropa cienoB A OCTPOEHUS

. . . bubnuorexa [JOK
15 ceyenuii. CBolcTBa nepeceyeHui
. https://m.edsoo.ru/7f417af8
HPSIMBIX U IJIOCKOCTEH
Meropn cie0B i1 TOCTPOEHUS
16 ceyenuii. CBolicTBa nepeceyeHui bubmorexa HOK
. vp https://m.edsoo.ru/7f417af8
NPSIMBIX U MJIOCKOCTEH
ITocTpoeHune ceuenuii B nupamu/e,

17 KyOe 1o TpéM ToukaMm Ha pedpax. bubnnorexka [JOK
Co3anne BBIHOCHBIX YEPTEXEN U https://m.edsoo.ru/7f417af8
3alUCh 1IaroB MOCTPOEHUS
ITocTpoeHune ceuenuii B nupamu/e,

18 KyOe 1o TpéM ToukaM Ha pedpax. bubnnorexka [JOK
Co31aH1€e BEIHOCHBIX YEepPTEkKEN U https://m.edsoo.ru/7f417af8
3alUCh 1IaroB MOCTPOEHUS
[TocTpoeHune ceueHnii B mupamue,

R . bubnmoreka [JOK

19 KyOe 1o TpéM ToukaMm Ha pedpax.

Coznianue BBIHOCHBIX YepTexeil U

https://m.edsoo.ru/7f417af8




3alliMCh aroB INOCTPOCHHUA

ITocTpoenue ceueHunii B mupamue,
KyOe 1o TpéM Toukam Ha pEéOpax.

bubmuorexa [JOK

20 Co31aH1€e BEIHOCHBIX YEepPTEkKEN U https://m.edsoo.ru/7f417af8
3aMKCh IIArOB NOCTPOEHUS
IToBTOpenue nnanumerpun: Teopema

21 0 IIPOMOPUUOHAIIBHBIX OTPE3Kax. bubmmorexa [IOK

https://m.edsoo.ru/7f417af8

[Tonobue TpeyroabHIUKOB
IToBTOpenue nnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUAX HA

22 BBIHOCHBIX 4YepTexax. Mcropus bubmorexa LHOK

https://m.edsoo.ru/7f417af8

pPa3BUTHS IUIAHUMETPUH U
CTEpPEOMETPUU

7 KonTtponpsHas padota "AKCHOMBI bubnnorexa [HOK
crepeomerpuun. Ceuenus" https://m.edsoo.ru/7f417at8
B3anMHOE pacniosiokeHue NpsIMbIX B
npoctpancTBe. CKpenmBaronecs

24 npsimble. [Ipu3Haku bubnnoreka [JOK
CKPEILIUBAIOLINXCS TIPAMBIX. https://m.edsoo.ru/7f417af8
[TapannenbHble psMbIE B
MIPOCTPAHCTBE
Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOI1
napasuleIbHON JaHHOW MPSMOM,

75 [IPOXOMSILEH Yepe3 TOUKY bubnnorexka [HOK

IIPOCTPAHCTBA U HE JIeKAIEH Ha
JTaHHOW npsiMoit. Jlemma o
MIEPECEUCHUH NTapaJUIEIbHBIX MPSAMBIX
IUIOCKOCTBIO

https://m.edsoo.ru/7f417af8




26

27

28

29

30

31

32

[TapamienbHOCTh TPEX MPSIMBIX.
Teopema 0 TpEX mapayIeabHbIX
npsaMeIx. Teopema o
CKPEIIMBAIOIINXCS IPAMBIX

[TapannenbHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJLJICILHOTO
npoekTupoBanus. 3o00paxeHue
pasHbIX (GUTYp B MapauieTbHON
MPOEKIUU

I{enTpasnbHas Mpoekuus. Yroi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY MPSMBIMU

3aga4m Ha JJOKa3aTeIbCTBO U
UCCIIEJOBaHHE, CBS3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B
IPOCTPAHCTBE

[TonsTHS: MapaaeNnbHOCTh MPSAMON U
IUIOCKOCTH B mpocTpaHcTe. [Ipu3Hak
napauIeTbHOCTH MPSMOU U
miockocth. CBOMCTBA
MapauIeTIbHOCTH TIPSIMON M TUTIOCKOCTH

I'eomeTpuyeckue 3a1aun Ha
BBIYMCIIEHHUE U T0KA3aTEIbCTBO,
CBSI3aHHBIE C APAJUICIBHOCTBIO
MPSAMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE

ITocTtpoenue ceueHust, MPOXOIAILIETO
4yepes3 JaHHYIO IPSMYIO Ha YEPTEKE U
MapajuIebHOTO JIPYrod MPSIMO.

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8




Pacuét oTHOIIEHUH

[TapannenpHas TpOeKLUs,
PUMEHEHHUE JJI IOCTPOCHUS

bubmuoreka [JOK

33 Ceqefl i Ky0a u mapasIeenumne . https://m.edsoo.ru/7f417af8
CaoiicTBa napajiesnenuneaa u
MIPU3MBI

34 [TapannensHblie miockoctu. [Ipuznaku bubmmoreka [JOK
MapajIeIbHOCTH JIBYX IUIOCKOCTEN https://m.edsoo.ru/7f417af8
Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,

35 MIPOXOJSIIEH Yepe3 TOUKyY, He bubnmorexa LHOK

9 https://m.edsoo.ru/7f417af8
MPUHAJICKALTYIO TAHHOU INIOCKOCTH
U CJIE/ICTBUS U3 HEE
CaolicTBa napasuieabHbIX IIOCKOCTEMN:

36 0 MapauIeIbHOCTHU MPSMBIX bubnuorexa [JOK
[IepeceYeHUs [IpU NIEPECEYEHUN IBYX https://m.edsoo.ru/7f417af8
napajuieIbHbIX MJIOCKOCTEH TpeThen
CaolicTBa napasuieabHbIX TIOCKOCTEMN:

00 oTpe3Kax napajuieIbHbIX MPSMBIX,

37 3aKJIFOYEHHBIX MEXIY bubnuotexa [JOK
HapauIeIbHBIMU IIJIOCKOCTSAMU; O https://m.edsoo.ru/7f417af8
MEPECEUCHUH MPSIMOU C ABYMSI
napajuieIbHbIMU TUIOCKOCTSMHU
[ToBTopenwne: Teopema Iludaropa Ha bubnuorexa [JOK

38 IUIOCKOCTHA https://m.edsoo.ru/7f417af8

39 [ToBTOpEHME: TPUTOHOMETPHS bubmuorexa [IOK
HNPSIMOYTOJIBHOT'O TPEYTOJIbHUKA https://m.edsoo.ru/7f417af8

40 CaoiicTBa Ky0a U IPSIMOYTOJILHOTO bu6nmmoreka [JOK




napauicicnuicaa

Brruncnenue JUIMH OTPE3KOB B Ky0Oe U

https://m.edsoo.ru/7f417af8

bubmuorexa [JOK

41
MPSIMOYTOJIBHOM IapajijlesIeIUIIeIe https://m.edsoo.ru/7f417af8
[IepnieHIUKYIAPHOCTD NPSMOU U
42 iockocTH. [IpusHak bubmumoreka [IOK
NEPIEHIUKYIISIPHOCTH IIPSIMOMN U https://m.edsoo.ru/7f417af8
IIJIOCKOCTH
[IeprieHIUKYIAPHOCTD NPAMOU U
43 miockocTH. [Ipu3nak bubnnorexa [JOK
MEPIECHANKYJSIPHOCTH IPSIMOU U https://m.edsoo.ru/7f417af8
IJIOCKOCTH
Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOiA,
44 MPOXOJAIICH Yepe3 TOUK bubmorexa HOK
poxoH! P ' . https://m.edsoo.ru/7f417af8
IIPOCTPAHCTBA U MEPIEHIUKYISIPHON K
IIJIOCKOCTH
45 [TmockocTu U NepneHAUKyIIPHBIE UM bubnunoreka [JOK
[psIMbIE B MHOTOTPaHHUKaX https://m.edsoo.ru/7f417af8
46 [110CcKOCTH ¥ IEPIIEHANKYIISIPHBIE UM bubnuoreka [IOK
HpsIMbI€ B MHOIOIPaHHUKaX https://m.edsoo.ru/7f417af8
IlepnieHAUKYIIAp U HAKIIOHHASA.
47 HOI:T OeHI/Iz nep [IEHIUKYJISIpa U3 bubmmorexa [OK
p PHCHANKY AP https://m.edsoo.ru/7f417af8
TOYKHU Ha IIPSAMYIO
[lepneHaAuKyIsip ¥ HaKJIOHHASA.
48 HOE oeHHZ nep MIEHIUKYJISIpA U3 bubmorexa HOK
P PTICHAMIYIAP https://m.edsoo.ru/7f417af8
TOYKHU Ha IIPSAMYIO
49 Teopema o Tpéx nmepneHAUKYIIpax bub6nuorexa [IOK

(mpsimast U oOpaTHas)

https://m.edsoo.ru/7f417af8




50 Teopema o TpEX nepneHaUKYIApax bubnunoreka [HOK
(mpsimast u oOpaTHast) https://m.edsoo.ru/7f417af8
51 VYTroa Mexay CKpeluBarOIMMUCS bubmmoreka [JOK
PSAMBIMUA https://m.edsoo.ru/7f417af8
[Touck neprneHIuKyaspHBIX MPSMBIX C
P Y P bubmuoreka [JOK
52 MOMOUIbIO NEPIIEHANKYIIPHBIX
. https://m.edsoo.ru/7f417af8
IIJIOCKOCTEMN
bu6mmoreka [IOK
53 OpToroHanbHOE IPOEKTUPOBAHNE
https://m.edsoo.ru/7f417af8
[locTpoenue ceuenuii kyoa, IpU3Msl,
. bubnuorexa [JOK
54 MPaBWJILHON MUPAMHUJIBI C TIOMOLIBIO
N https://m.edsoo.ru/7f417af8
OpPTOTOHAJILHON IIPOEKIINU
[TocTpoenue ceuenuii kyoa, MpuU3Msl,
N bubmuorexa [JOK
55 MPAaBWJIBHON MUPAMHU/JIBI C TOMOIIBIO
. https://m.edsoo.ru/7f417af8
OpPTOTOHAJILHOMN MIPOEKITNU
CummeTpusi B IPOCTPAHCTBE
bu6mmoreka [JOK
56 OTHOCHUTEJIBHO TUT0CcKOCTHU. [TmockocT
. https://m.edsoo.ru/7f417af8
CUMMETPHU B MHOTOTpaHHUKAX
[Ipu3Hak nepneHAuKyIspHOCTH
P . P P bubmuorexa [JOK
57 MNPsIMOM M MJIOCKOCTHU KaK CIIEJICTBUE
https://m.edsoo.ru/7f417af8
CUMMETPUU
53 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér bubnnoreka [JOK
PacCTOSHUM OT TOYKH JO IUIOCKOCTH https://m.edsoo.ru/7f417af8
59 IIpaBunpHBIE MHOTOTPaHHUKH. Pacuér bubnnorexka [JOK
pacCTOSIHUM OT TOYKH JI0 TJIOCKOCTH https://m.edsoo.ru/7f417af8
Croco0BbI OIYCTUTD MEPIIEHINKYIISAPL:
Y P yup bubmuorexa [JOK
60 CUMMETpPHUSI, CABUT TOYKH T10

napaJuIeIbHON NPSIMON

https://m.edsoo.ru/7f417af8




Casur 1o HenapasuieJIbHON TPsSMOH,

bu6mmoreka [IOK

61
U3MEHEHUE PACCTOSHUM https://m.edsoo.ru/7f417af8
KoHnTtposnbhas pabora "B3auMHoe
. bubnmoreka [JOK
62 pacIoaoXeHUe MPAMBIX U IIOCKOCTEH
" https://m.edsoo.ru/7f417af8
B IPOCTPAHCTBE
[ToBTOpEeHME: yroy Mexay NpsSMbIMU
63 Ha IJIOCKOCTH, TPUTOHOMETPUS B bubmmoreka [JOK
MPOU3BOJIBHOM TPEYTrOJIbHUKE, https://m.edsoo.ru/7f417af8
TeopeMa KOCUHYCOB
IloBTOpEHME: YTOI MEX
64 CKpe iBan i/mc;{ II }IIZII)IMI/I B bubmorexa HOK
petlt m p https://m.edsoo.ru/7f417af8
MPOCTPaHCTBE
I'eomerpuueckue MmeToabl
65 BBIYMCIIEHHS YI1a MEXKIY IPSIMBIMU B bubmmorera [TOK
yr ALy ip https://m.edsoo.ru/7f417af8
MHOTOI'PaHHHUKAX
66 JIByrpannbiii yroa. CBoicTBO bubnuoreka [IOK
JIMHENHBIX YIJIOB JBYTPAHHOIO yria https://m.edsoo.ru/7f417af8
IleprieH IMKyISIpHBIE TIITOCKOCTH.
67 CBgﬁCTBa BZamI/)[Ho bubmorexa LOK
. https://m.edsoo.ru/7f417af8
NEePHEHANKYISIPHBIX MIOCKOCTEN
[Ipu3Hak nepneHAuKyIspHOCTH
IJIOCKOCTEH; TeopeMa 0 IpsIMoit
68 IepeCceUCHUS 1B ; HHOCK(I:))CTCI\/'I bubmorexa [TOK
p JBYX . https://m.edsoo.ru/7f417af8
NEePHEHANKYISIPHBIX TPEThEn
IIOCKOCTH
ITpsstMOyTONBHBIN MapanaeIeuIIeT;
PIAMOYT pv bu6mmorexa [IOK
69 KyO; U3MepeHusi, CBOcTBa

MMPpAMOYTOJIBHOT'O IMapaJUICIICTIUIICIa

https://m.edsoo.ru/7f417af8




TeopeMa O JruaroHajlin

bu6mmoreka [IOK

70 IIPSIMOYTOJIBHOIO ITapajuleenuIesa u
p yr B p . https://m.edsoo.ru/7f417af8
CJIEICTBHUE U3 HEE
CrepeomeTpruecKue U NpUKIaJIHbIE
bu6mmoreka [IOK
71 3a/1ayy, CBS3aHHBIE CO B3aMMHBIM
https://m.edsoo.ru/7f417af8
PaCIOIOKEHUEM MIPSIMBIX U IJIOCKOCTH
[ToBTOpEHME: CKpEIMBAIOLINECS
P P bubmuorexa [JOK
72 MpsIMbIE, MTapajuIeIbHbIE IIJIOCKOCTH B
https://m.edsoo.ru/7f417af8
CTaHJAPTHBIX MHOTOI'PaHHUKaX
[Tapa napaynenbHBIX IIIOCKOCTEW HA
CKPELIMBAIOIINXCS MPAMBIX,
73 azCTOﬂHI/Ie MEXI ’ bubnmorexa LHOK
p Y https://m.edsoo.ru/7f417af8
CKPELIMBAOIIMMUCS IPSIMBIMU B
MIPOCTBIX CUTYaLUAX
74 PaccrostHue OT TOYKHM /10 TUIOCKOCTH, bu6mmoreka [IOK
pPacCTOSHUE OT MPSMOM 10 TNIOCKOCTH https://m.edsoo.ru/7f417af8
Brruncnenue paccTosHUN MEXY
75 CKPEIIMBAIOIIUMHUCS TPSIMBIMH C bubnuoteka [JOK
MTOMOUIBIO IEPIIEHIUKYIISIPHOM https://m.edsoo.ru/7f417af8
MJIOCKOCTH
TpéxrpaHHslil yroi, HEpaBeHCTBA IS
76 TpeXrpaHHbIX yrioB. Teopema bubnuoreka [IOK
[Mudaropa, TeopeMbl KOCUHYCOB U https://m.edsoo.ru/7f417af8
CHHYCOB JUIS TPEXTPAHHOTO yTila
77 DneMeHTHI ChEePUIECKO TeOMETPHH: bubnmnoreka [JOK
reoe3nYecKre JUHNN Ha 3eMIiie https://m.edsoo.ru/7f417af8
78 KonTtponbHas padota "Yrisl u bubnnorexa [JOK

paccrosiHus"

https://m.edsoo.ru/7f417af8




CucreMatusanus 3HaHUH

bu6mmoreka [IOK

79
"MHOrorpaHHMK 1 €ro 3J1eMeHTHI" https://m.edsoo.ru/7f417af8
20 [Mupamuna. Buael nupamu. bubmmoreka [JOK
[IpaBuibHas nupamuia https://m.edsoo.ru/7f417af8
31 [Ipuzma. Ilpsmas u HakIOHHAA bubmumoreka [IOK
npusMsl. [IpaBunbHas npusma https://m.edsoo.ru/7f417af8
ITpssmoit mapanaenenunes,
82 I p;IMo OJIEHI)If/i na aJIJI:JIeHI/IHG bubmmorexa [TOK
PAMOYT p & https://m.edsoo.ru/7f417af8
KyO
23 Beinyknsie MHOrorpanuuku. Teopema bubmuorexa [JOK
Ditnepa https://m.edsoo.ru/7f417af8
Brinykiibie MHOrorpannuku. Teopema
84 Oitnepa. [IpaBuiabHbIC U bubmorexa LHOK
pa. 1ip https://m.edsoo.ru/7f417af8
MOJIYyIIPaBUJIbHBIE MHOTOTPAHHUKHU
g5 KontponsHas pabora bubmmorexa [IOK
"MHororpanHuKu" https://m.edsoo.ru/7f417af8
26 [TonsaTue BeKTOpa HA MIOCKOCTH U B bubnmnoreka [JOK
IPOCTPAHCTBE https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
87 C
yMMa BEKTOPOB https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
88 PaznocTh BekTOpO
HOCTD BEKTOPOB https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
89 [IpaBuio nmapannenenumnena
DABHIIO NApAILTEIICITHIICH https://m.edsoo.ru/7f417af8
90 VYMHOXEHHE BEKTOpa Ha YUCIIO bubmorexa HOK
p https://m.edsoo.ru/7f417af8
91 Paznoxxenue BekTopa 1o 6azucy Tpéx bubnuotexa [JOK

BCKTOPOB, HC JICXKAIIIUX B OJIHOM

https://m.edsoo.ru/7f417af8




IIJIOCKOCTHU

92 CkanspHOe IPOU3BEICHUE 1 bubmorexa [JOK
P p 8 https://m.edsoo.ru/7f417af8
03 Boluncienue yriia Mexy BEKTopamu | bubnmoreka [JOK
B IIPOCTPAHCTBE https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
4 IT i 1
? POCTCHIIMC 3a1aTH € BEKTOpaMHU https://m.edsoo.ru/7f417af8
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 bubmorexa HOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
II i 1
96 POCTCHILHC 3a]a1H € BEKTOpaMHu https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
97 IT i 1
POCTCHIIHE 3a/H € BEKTOPaMH https://m.edsoo.ru/7f417af8
08 O06o001IeHre U CUCTEMaTH3als | bubmuorexa [JOK
3HAHHI https://m.edsoo.ru/7f417af8
99 O06o0mIeHre U cucTeMaTr3aIus ! bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
1 n 1
00 TOroBasi KOHTPOIBHAs paboTa https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
101 n 0 1
TOroBas KOHTPOIILHAA paboTa https://m.edsoo.ru/7f417af8
102 O06o0mIeHre U cucTeMaTr3aIus ! bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne ara uu(ppoBbIe
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
IToBTOpenue temsl "KoopauHarbl
1 BEKTOpA Ha IJIOCKOCTH U B 1 bubmmorexa [IOK
P " https://m.edsoo.ru/7f417af8
MIPOCTPAHCTBE
) [ToBTOpenue Temsl "CkasispHoe | bubnuoreka [IOK
MIPOU3BEICHUE BEKTOPOB" https://m.edsoo.ru/7f417at8
[ToBTOpenue TeMbl "Beruucienue
3 J1a MEXAy BEKTOpPaMH B 1 bubmmorexa [TOK
yr Y " P https://m.edsoo.ru/7f417af8
IIPOCTPAHCTBE
[ToBTOpenue Temsl "YpaBHEeHUE
4 MPSAMOM, POXOAAIIEN YepeE3 ABE 1 bubnrorexa LIOK
p . POXOZAIL pes I https://m.edsoo.ru/7f417af8
TOYKHU
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1 bubnuoteka [JOK
ypaBHEHHE IJIOCKOCTH B OTPE3KaAX https://m.edsoo.ru/7f417af8
6 YpaBHEHUE MIJIOCKOCTH, HOPMAaJb, | bubnmnoreka [JOK
YpaBHEHUE IIIOCKOCTU B OTPE3KaAX https://m.edsoo.ru/7f417af8
7 BexropHoe nmpousseneHne 1 bubmmorexa LHOK
P p A https://m.edsoo.ru/7f417af8
g JluneitHble HepaBEeHCTBA, JIMHEHHOE 1 bubmuorexa [IOK
IIPOrpaMMHUPOBAHUE https://m.edsoo.ru/7f417af8
9 JIuneitHble HEPABEHCTBA, JINHEHHOE | bubmuoreka [IOK
MIporpaMMHPOBaHUE https://m.edsoo.ru/7f417af8
10 AHanuTHyecKkue MEeTobl pacuéra 1 bubnnorexa [JOK




yria MexIy MpsIMbIMU B
MHOT'OTpaHHUKAX

AHamuTndeckue METOAbI pacqéTa

https://m.edsoo.ru/7f417af8

11 J1a MEXAY IJIOCKOCTSIMU B bubmmorexa LIOK
yr oy https://m.edsoo.ru/7f417af8
MHOT'OTPaHHUKAX
12 ®dopmysa pacCTOSHUS OT TOUKH J10 bubmumoreka [IOK
IUIOCKOCTHU B KOOpAUHATaX https://m.edsoo.ru/7f417af8
13 Haxoxnenue paccTossHUM OT TOUKHU bubnnoreka [JOK
JI0 TUTOCKOCTH B KyOe https://m.edsoo.ru/7f417af8
Haxoxnenue paccTostHui OT TOUKU
. bubmuoreka [JOK
14 710 TUIOCKOCTH B MTPaBUJIbHOM
https://m.edsoo.ru/7f417af8
UpaMu/ie
15 KonTponbnas pabota bubnuorexa [JOK
"AHanutuyeckas reometpus” https://m.edsoo.ru/7f417af8
16 CeueHurss MHOTOTPaHHUKOB: bubnuorexa [JOK
CTaHIapPTHbIE MHOTOTPAaHHUKH https://m.edsoo.ru/7f417af8
17 CeueHust MHOTOTPAaHHUKOB: METO/T bubnmnoreka [JOK
CJICIOB https://m.edsoo.ru/7f417af8
CeueHrs MHOTOTPaHHUKOB:
18 CTaHIapTHHIE IIJIOCKOCTH bubmmorexa [TOK
s1ap > . https://m.edsoo.ru/7f417af8
MepecevyeHus MPSIMBIX U TIIOCKOCTEH
19 [TapatenpHbIe NPSMBbIE U IIJIOCKOCTH: bubnnorexka [JOK
rnapajjIelIbHbIE CEYCHHUS https://m.edsoo.ru/7f417af8
20 [TapamtenpHble NpsIMBbIE U MIJIOCKOCTH: bubnnorexka [JOK
pacy€r OTHOUIEHUI https://m.edsoo.ru/7f417af8
[TapannenbHble NpsSIMBbIE U MIJIOCKOCTH:
bu6nmoreka [JOK
21 YIUIBI MEKY CKPEILMBAOIUMHUCS

MMpsAMBIMHA

https://m.edsoo.ru/7t417af8




[leprnieHIuKyNsSIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl

22 HEePIEHANKYIIPHEIX INIOCKOCTEH U bubmmnorera [IOK
p JHKYIAD https://m.edsoo.ru/7f417af8
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB
[NeprneH UK YIISIPHBIE IIPSIMBIE U
23 HJISCKOCTI/I'};COP eMa op ex bubmnorexa [IOK
’ p P https://m.edsoo.ru/7f417af8
MEPIICHIUKYIIApaxX
[leprieHIUKYIAPHBIE IPSIMBIE U
P y P P bubmuorexa [JOK
24 IUIOCKOCTH: BEIUUCIICHUS JJINH B
https://m.edsoo.ru/7f417af8
MHOTOTPaHHUKAX
[ToBTOpEHuE: WIoIAnA
p bu6mmoreka [IOK
25 MHOTOYT'OJIbHUKOB, ()OPMYJIIBI JUIS
iy https://m.edsoo.ru/7f417af8
IJI0IA IeH, COOOpaKEHHSI TIOI00MS
IloBTOpEeHue: miomagn
26 MHorop OJIbHUKOB, ()OPMYIIBI JUIS bubnrorexa LIOK
yr . > POPMYIRLA https://m.edsoo.ru/7f417af8
ionaaen, cooopaxeHust moaoous
IloBTOpEeHnue: mIomagu
27 MHorop OJIbHUKOB, (POPMYJIBI JUIS bubmmorexa [OK
- . » QOPMYIIEL A https://m.edsoo.ru/7f417af8
ionaaen, cooopakxeHust moaoous
IImomaan ceueHnii MHOIOI'PaHHUKOB:
28 IUIOIAH IIOBEPXHOCTEH rgs e3aHus bubmmnorexa [IOK
s p - Pasp https://m.edsoo.ru/7f417af8
Ha 9acTH, COOOpaxKeHus MoA00us
[Tnomaau cedeHnii MHOTOTPaHHUKOB:
29 IUTOIIAAN IIOBEPXHOCTEN, pa3pe3aHusl bubnnorexa LIOK
man p » pasp https://m.edsoo.ru/7f417af8
Ha 9aCTH, COOOpaXeHUs MOA00us
30 Konrtponsnas padora "[loBropenue: bubnnorexa [JOK

MHOT'OTpaHHUKH, CCUCHUS

https://m.edsoo.ru/7f417af8




MHOTOI'paHHUKOB"

00bEM Tena. O0beM MPSIMOYTOIBLHOTO

bubmuorexa [JOK

31
napajuiesienuIea https://m.edsoo.ru/7f417af8
1 3anaun 00 yaABOCHUHU Ky0a, O bubnunoreka [HOK
KBaJIpaType Ky0a; O TPUCEKIUH yTiia https://m.edsoo.ru/7f417af8
CrepeoMeTpriecKue 3a1auu,
33 CBSI3aHHBIE C 00BEMOM bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
MPSIMOYTOJIBHOTO TTapasuielienuIe a
[Ipuxnaguelie 3a/1a4u, CBsI3aHHBIE C
R bubmuorexa [JOK
34 BBIYHMCIICHHEM 00bEMa
https://m.edsoo.ru/7f417af8
MPSMOYTOJIBHOTO MapasuielienuIe1a
N . bub K
35 OO0BEM IIPSIMOU TTPU3MBI nommorexa IO
https://m.edsoo.ru/7f417af8
CrepeoMmeTpuyecKue 3a1auu,
P P N bubmuorexa [JOK
36 CBSI3aHHBIC C BBIYUCIICHUEM 00BEMOB
. https://m.edsoo.ru/7f417af8
MPSAIMOM TPU3MBI
37 [Ipuknagueie 3a1a4n, CB3aHHBIE C bu6mmoreka [IOK
00BEMOM TIPSAMOIA TPU3MBI https://m.edsoo.ru/7f417af8
Brruucnenne 0o05EMOB TeI €
18 MTOMOIIIBIO OTIPEIETIEHHOTO bubnuoteka [JOK
uHTerpana. O6bEM HaKJIOHHOM https://m.edsoo.ru/7f417af8
MIPU3MBI
Brruucnenne 005EMOB TeI €
39 MMOMOIIBIO OMIPEACIEHHOTO bubmorexa HOK
= P 21 https://m.edsoo.ru/7f417af8
uHTerpana. O6bEM nMupaMu/Ibl
dopmyna 00bEMa TUPAMUIBI.
DAY PaMiL bubmuorexa [JOK
40 OTtHo1eHne 00bEMOB TUPAMU/L C

00IIUM yTIIOM

https://m.edsoo.ru/7f417af8




dopmyna 00bEMa MUPaMUIbL.

bu6mmoreka [IOK

41 OrHorrenne 00bEMO a c
THOMICHH HEMOB TIHpaMuAL https://m.edsoo.ru/7f417af8
O0IIKM YTIIOM
CrepeomeTpuyecKue 3a1auu,
R . bu6mmoreka [IOK
42 CBSI3aHHBIE C 00BLEMAMU HAKIIOHHOM
https://m.edsoo.ru/7f417af8
MIPU3MBI
43 CrepeomeTpuueckue 3a1auu, bubmmoreka [JOK
CBSI3aHHBIE C 00bEMAMU THPAMUJIBI https://m.edsoo.ru/7f417af8
[IpukiiagHeie 3aga4u 10 TEME
44 "O0BEMBI Te", CBA3aHHBIE C bubmmorexa LHOK
. ’ . https://m.edsoo.ru/7f417af8
00BEMOM HAKJIIOHHOH TIPHU3MBbI
IIpuknanaeie 3aga4u 110 TEME
45 "§6LéMI>1 Ten", CBSI3aHHEBIE C bubnnorexa LIOK
.. ’ https://m.edsoo.ru/7f417af8
00BEMOM MTUPAMUIBI
46 [Ipumenenune 00bEMOB. BeruncieHue bubnnoreka [JOK
paccTosiHus 10 MIIOCKOCTH https://m.edsoo.ru/7f417af8
47 KonrtponsHas padora "O0béM bubnnoreka [JOK
MHOTOrpaHHuka" https://m.edsoo.ru/7f417af8
WINHAPUYECKAS IOBEPXHOCTD,
48 IC;I6 a3 ; W€ [UIHH II/:quKoﬁ bubmorexa LHOK
pasylomue 1 AP https://m.edsoo.ru/7f417af8
MMOBEPXHOCTHU
naap. IpsaMoit kpyrosoit
49 HI/IJ'II/IH p HJfo anb rljz)ze XHOCTH bubmmorexa [IOK
H AP- s p https://m.edsoo.ru/7f417af8
IUAJTUHIPA
Konnueckas noBepXHOCTb,
50 oo0pas e KOHNYECKOUI bubnnorexa LIOK
pasyrott https://m.edsoo.ru/7f417af8
noBepxHocth. Konyc
51 CeueHue KOHYyca IIIOCKOCTBIO, bubnmnorexa [JOK




HapaJIJICJIBHOfI IIJIOCKOCTHU OCHOBAHUA

https://m.edsoo.ru/7f417af8

57 Yceuéunblii konyc. M3o00paxkenue bubnmoreka [JOK
KOHYCOB M YCEYEHHBIX KOHYCOB https://m.edsoo.ru/7f417af8

53 [Tnomanb 60KOBOM TOBEPXHOCTH H bubnunoreka [HOK
IIOJIHOW ITOBEPXHOCTH KOHYCa https://m.edsoo.ru/7f417at8

54 [Tnomaae 60KOBOM MOBEPXHOCTH H bu6mmoreka [IOK
IIOJIHOW ITOBEPXHOCTU KOHYCa https://m.edsoo.ru/7f417af8
CrepeoMeTpryeCcKHe 3a/1aun Ha

55 JI0KA3aTeIbCTBO U BHIYMCIICHHUE, bubmuorexa [JOK
MOCTPOEHUEM CEUCHUH LUIIMHIPA, https://m.edsoo.ru/7f417af8
KOHYyca
CrepeoMeTpuyeCcKHe 3a1aur Ha

56 JI0Ka3aTeJbCTBO U BHEIUMCIICHHE, bu6mmoreka [IOK
MOCTPOEHUEM CEUCHUH LUIIMHIPA, https://m.edsoo.ru/7f417af8
KOHYyca

57 [IpukiiagHble 3a1a4m, CBSI3aHHBIE C bubnnorexka [JOK
LIUJIAHAPOM https://m.edsoo.ru/7f417af8

58 [Ipuknanubie 3a7a4n, CBSI3aHHBIE C bu6mmoreka [JOK
LIUJIAHAPOM https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK

> Cdepa n wap https://m.edsoo.ru/7f417af8
[Tepeceuenue chepsl u mapa ¢

60 mockocThio. Kacanue mapa u cdepsl bubnmoreka [JOK
MJIOCKOCTHI0. B 1 n3o0pakenue https://m.edsoo.ru/7f417af8
mapa
[Tepecedenue cdepsl u mapa ¢

bu6mmoreka [JOK
61 mwiockocThio. Kacanue mapa u cdepsl

IJI0CKOCThI0. By u n3obpaxkenue

https://m.edsoo.ru/7f417af8




mapa

& VYpasuenue chepsl. [Lnomans chepor bubnmoreka [JOK
U e€ yacreu https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
63 CummMmetpus cdepsl U mapa
P (bep P https://m.edsoo.ru/7f417af8
CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
64 CBsI3aHHBIC CO C(hepOoi U MapoM bubmmorexa [IOK
P . POM, https://m.edsoo.ru/7f417af8
MIOCTPOCHUEM UX CEUCHHI
IJIOCKOCTBIO
CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
. bubnuorexa [JOK
65 CBsI3aHHBIE CO c(hepoil u mapom,
. https://m.edsoo.ru/7f417af8
MIOCTPOCHUEM UX CEUCHHI
IJIOCKOCTBIO
66 [Ipukitaguele 3a1a4u, CBsI3aHHbIE CO bubnnoreka [JOK
cdepoit u mapom https://m.edsoo.ru/7f417af8
[ToBTOpEHME: OKPYKHOCTH HA
67 HJIOCK(E)CTI/I BI)I‘III;(}‘,’;I;HI/IH B bubmorexa HOK
’ https://m.edsoo.ru/7f417af8
OKPY>KHOCTH, CTaH/IapTHBIE TOT00MS
68 Paznmuunbie KOMOMHAITUM T bu6mmoreka [JOK
BpaIEHNUS 1 MHOIOTPAaHHUKOB https://m.edsoo.ru/7f417af8
69 3amauu o Teme "Tena u bubmuorexa [JOK
MIOBEPXHOCTHU BpareHus" https://m.edsoo.ru/7f417af8
70 3amauu o Teme "Tena u bubmuorexa [JOK
MOBEPXHOCTHU BpauieHus" https://m.edsoo.ru/7f417af8
71 KonTponbhas padora "Tena u bubnuorexa [IOK

MOBEPXHOCTHU BpareHus"

https://m.edsoo.ru/7f417af8




06bEm mummHapa. Teopema 00

bu6mmoreka [IOK

72 )
00BEME TPSMOTO MIIMHAPA https://m.edsoo.ru/7f417af8
Brruncnenmne o6bEMOB Tel ¢
R bubnmoreka [JOK
73 MOMOUIBIO ONIPEACIEHHOTO
. https://m.edsoo.ru/7f417af8
unterpana. O6bEéM KoHyca
74 [Tnomaau 6OKOBOM ¥ IMOTHOM bubmuorexa [JOK
IIOBEPXHOCTH KOHYCa https://m.edsoo.ru/7f417af8
CrepeomeTpuuecKkue 3a1auH,
N bubmuoreka [JOK
75 CBSI3aHHBIE C BEIYHCICHUEM 00BbEMOB
https://m.edsoo.ru/7f417af8
HUAJTUHIpPA, KOHYCa
[IpuknanHelie 3a1a4u MO TEME
" . . bu6mmoreka [IOK
76 OOBEMBI U IIJIOIATN TIOBEPXHOCTEH
" https://m.edsoo.ru/7f417af8
Ten
OO6bEM 11apa 1 MapoBOTo CEKTOpa.
Teopema 00 00bEMe mapa. [Tnomans
77 ctepsl. CTepeoMeTprUUeCcKre 3a/1a4H, bubnunoreka [JOK
CBSI3aHHBIE C BBIYUCIICHUEM 00BHEMOB https://m.edsoo.ru/7f417af8
miapa, mapoBOro CerMeHTa u
1apOBOTO CEKTOpa
[IpuknanHble 3a1a4u MO TEME
"O0BEMBI TEN", CBI3aHHEIC C
73 00BEMOM TI1apa U TJIOMIAIBI0 CPEPHI. bubnmnoreka [JOK
CoOOTHOIICHUS MEXTY TUIOIIAISTMHU https://m.edsoo.ru/7f417af8
MMOBEPXHOCTEH U 00bEMAMH
MOOOHBIX TEJ
[TonoOHbIE TENa B MPOCTPAHCTBE.
i bubnmoreka [JOK
79 N3menenue o0bEma npu nogo0uu.

CrepeomeTpHuuecKue 3a1a4H,

https://m.edsoo.ru/7f417af8




CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
TeJ U IUIOLAIe! TIOBEPXHOCTEH

Kontponbnas padota "[lnomanu

80 MOBEPXHOCTU U 00BEMBI KPYTIIBIX bubmmorexa [IOK
" P 24 https://m.edsoo.ru/7f417af8
Ten
JIBH>KEHUS POCTPAHCTBA.

81 Otobpaxxenus. [IBrxeHus u bubmuoreka [JOK
paBeHcTBO (puryp. Obiue cBoiicTa https://m.edsoo.ru/7f417af8
IBWKCHUHN
Bunb! nBukeHuni: mapajuieabHbII

2 IIEPEHOC, LEHTPAJIbHAS CUMMETPUS, bubnuorexa [JOK
3epKaJIbHAsA CUMMETPUS, TOBOPOT https://m.edsoo.ru/7f417af8
BOKPYT MPSMOM

23 [IpeobpazoBanus nogodus. [Ipsamas u bubmmoreka [IOK
cepa Diinepa https://m.edsoo.ru/7f417af8

24 I'eomerpuueckue 3a1aun Ha bu6mmoreka [JOK
IIPUMEHEHNE IBIKECHUS https://m.edsoo.ru/7f417af8

85 KonrtponbHas padota "Bektops! B bubnnoreka [JOK
nmpocTpaHcTae” https://m.edsoo.ru/7f417af8
O6o061maromiee nosropenue 11
MOHSATUN U METOJIOB Kypca T€OMETpUU

86 10—-11 knaccoB CI/ICTeiI/II;TI/I?»a us ’ bubmorexa HOK

. ’ H https://m.edsoo.ru/7f417af8
3Hanui: "[lapannenbHOCTh IPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"
O6o061matomee nopropenue 11
%7 MIOHATUI U METOJIOB Kypca T€OMETpUu bubnnorexka [HOK

10-11 knaccoB, cucTeMaTH3aIH
3HaHuM: "BekTopsl B mpocTpaHCcTBE"

https://m.edsoo.ru/7f417af8




O6o6maromee mosropenue 11
MOHATHIA U METOJIOB Kypca reOMETPUU

bu6mmoreka [IOK

88
10-11 knaccoB, cucTeMaTH3aIH https://m.edsoo.ru/7f417af8
3HaHuil: "BekTopsl B nmpocTpancTse"
O6o6maromee mosropenue 11
29 MOHATUH U METOJ0B Kypca r€OMETpUHU bubnnoreka [HOK
10-11 knaccoB, cucTeMaTH3aIHs https://m.edsoo.ru/7f417af8
3HaHuii: "O0beM MHOTOTpaHHHKA"
O6o6maromee nmosropenue 11
90 MOHSATUN U METOJIOB Kypca T€OMETpUu bubmuoreka [JOK
10-11 knaccoB, cucTeMaTH3aIH https://m.edsoo.ru/7f417af8
3Hanuii: "O0beM MHOTOTpaHHHUKA"
O6o6maromee mosropenue 11
MOHATHH U METOJIOB Kypca r€OMETPUU Eub OK
91 10-11 knaccoB, cucTeMaTH3alH nbsmoreka 11
. https://m.edsoo.ru/7f417af8
3HaHuii: "Ilnomaay moBepXHOCTH U
00BEMBI KPYTIIBIX TET"
O6o06m1aromiee nopropenue 11
MOHATUN U METOJIOB Kypca T€OMETpUU
b K
92 10-11 knaccoB, cucTeMaTH3aIHS nommotexa O
o https://m.edsoo.ru/7f417af8
3HaHuii: "[lnomaay moBepxXHOCTH U
00BEMBI KPYTIIBIX TET"
bu6mmoreka [JOK
93 Hrorosas KoHTpoOabHas padboTa
TOTOBAT KOHTPOTIBHAA PaboT https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
94 Hrorosas KoHTpOabHas padboTa
p p https://m.edsoo.ru/7f417af8
95 [ToBTOpenue, 0600mEeHNE U bu6mmorexa [IOK

cUCTEMaTH3aInsI 3HaHUH

https://m.edsoo.ru/7f417af8




96

97

98

99

100

101

102

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B PA3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHSA CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [IOK
https://m.edsoo.ru/7t417af8




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, PAMasi, INIOCKOCTb
79 [IpumeHsaTh aKCHOMBI CTEPEOMETPUM M CIEJACTBUS U3 HUX NPU pELICHUU
’ reOMETPUYECKHX 33124
73 OnepupoBaTb MNOHATHAMM: MApaUICIBHOCT W MEPHEHAMKYIAPHOCTHh
’ IPSIMBIX U IIJIOCKOCTEN
74 KnaccudunumpoBaTs B3auMHOE pPACIONIOKEHHE TPSMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAaHHBIM yroJl, TpaHU JABYI'PAHHOIO YIJa,
7.5 pedpo IBYrpaHHOIrO yriia, JUHEWHBIN Yrosl JBYTPaHHOIO yIia, TpaaycHas
Mepa JBYTpaHHOIoO yria
76 OnepupoBaTb NOHATUAMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBINA
’ MHOT'OTPaHHMK, 2JIEMEHTBI MHOTOTPAHHHKA, TPAaBUJIBHBI MHOTOIPAaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHUbl MHOTOIPaHHHMKOB (IMpamMHaa, HpU3Ma,
’ OpSMOYTOJIbHBIN Mapasienenunes, Kyo)
Knaccupunupoare  MHOTOIpaHHUKM,  BbIOMpasl ~ OCHOBaHUS IS
7.8 KJIacCU(pUKaUU (BBITYKJIbIE U HEBBIIYKIIbIE MHOTOTPAHHUKH, NPAaBUIbHBIE
MHOTOTPaHHUKH, MPSIMbIE U HAKJIOHHBIE IPU3MBI, TapajlieenuIebl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh MPUHIUIIBI IOCTPOCHUS] CEUEHUH MHOTOTPAaHHUKOB, UCTIOJIb3Ys
' METOJI CJIC/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€/IOB, BBIIOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIEHHE T'€OMETPHUECKUX BEJIMYMH IO 0Opasuam
WIM aNroOpuUTMaM, MPHUMEHSSI H3BECTHBIE AaHAJUTHYECKHE METONbl TNpHU
7.12 pELIEHUM  CTAHJAPTHBIX MAaTEMaTHYEeCKUMX 3a7a4 Ha  BBIUKMCIICHUE
pacCTOSTHUM MEXKIYy ABYMs TOYKAMH, OT TOYKH N0 MPSIMOM, OT TOYKHIO
IUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS IPIMBIMU
Pemate 3amaun Ha HaXOXXICHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
713 WIM aIrOpUTMaM, IPUMEHSS HM3BECTHBIE AHAJIUTHYECKHE METOIBI IpHU

pelIeHNN CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7ad Ha BBIYHUCICHHE YIJIOB
MEXYy CKPELIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MCKAY MJIIOCKOCTAMU, IBYI'PAHHBIX YTJIOB

Bbraucnsate 00bEMBI U TUIONIAIM TTOBEPXHOCTEH MHOTOIPAHHUKOB (TIPU3Ma,

7.14 nupamMuia) ¢ MpUMEHEHHEM (OpPMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TOBEPXHOCTEH, 00BEMaMu MOJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTb NOHATHUAMHU: CHMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBI
W3Bnekath, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMHOOPMAIHMIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (Urypax, NpeACTaBICHHYIO Ha
yeprexax U pACyHKax
[IpumensTe reomerpudeckne (aKThl Ui PEIMICHHS CTEPEOMETPUUYECKHX
7.17 3a/1a4, NPEIIONIAralIuX HECKOJIbKO IIArOB PELIEHUs, €CJIH YCIOBHS
NpUMEHEHHS 33J]aHbl B SBHOH (popme
718 [TpumeHaTs nmpoOCTEHIIME NPOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a]a4
719 [TpuBoauTE HpUMEpPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B INPUPOAE HU
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE
[IpumeHsTh MONMy4YEHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEaJbHBIC
CUTYyalluu U NMPUMEHATh U3yUCHHbIC TIOHATUS B IPOLECCE MTOMCKA PELICHMUS
MaTeMaTHU4ecKu cHOopMyIUpPOBaHHON MPOOIEMbl, MOJEINPOBATh peabHbIE
7.20 CUTyallul Ha S3bIKE TE€OMETPUH, MCCIEAO0BAaTh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemars  MpakTU4YEeCKHME  3a7add,  CBA3aHHBIE C  HAXO0XJICHHUEM
TEOMETPUYECKUX BEIUUNH
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh HOHATHAMU: IMIUHJIPUYECKass MOBEPXHOCTh, 0Opa3yrolue
6.1 LWIMHJIPUYECKON TIOBEPXHOCTH, IWIMHAP, KOHUYECKas IIOBEPXHOCTD,
o0pa3yrole KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI TTOJTYUCHHSI TEJT BpAIICHUS
6.4 KnaccudunumpoBaTs B3auMHOE pacnoyiokeHne chepbl U INIOCKOCTH
OnepupoBaTh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHME CEIMEHTA, BBICOTA
6.5 CErMEHTa, IIAapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbuncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH TN  BpaIlICHUS,




TEOMETPHUYECKUX TeJl C MPUMEHEHUEM (POpMYIT

6.7

6.8

OnepupoBaTh IOHATHSAMH: MHOTOIDAaHHUK, BIMCaHHBIH B chepy u
OTHMCAaHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKIY TUIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOOOOHBIX TEN

6.9

N3ob6paxkaTs u3yyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM IIPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpalIeHUs

W3Bnekarb, HWHTEPHPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpPEeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[IpumeHsTh reomMeTpuueckue (axKThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3aa4, MPEANoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOU (hopMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIMOMHATE OEMCTBUS CIOXKEHHsS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/ISI BGKTOpa Ha 4YuCIiIo, O6T)$[CH$[TI), KaKNUMH CBOﬁCTBaMH OHUA
o0JrazaroT

HpI/IMeHHTB IMPaBUJIO MMapaJuICJICITUIICAa IMTPHU CIIOKECHUU BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOpAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATBLI BEKTOPA, YI'oJl
MCKAY BCKTOPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApPHBIC BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NpPOHM3BEIEHUE BEKTOpa Ha YMCIIO, YTroll
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTODP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAUHAT
Pemarp mpocreiiiime reomeTpuyeckue 3afaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJAMHATHOI'O METOJa

6.20

Pemate 3amauM Ha [0Ka3aTEJLCTBO MAaTEMaTHYECKHX OTHOIICHUH U
HaXOXX/ICHWE TEeOMETPHYECKUX BEIWYMH IO 00pa3laM WIN aJrOpUTMaM,
MPUMEHSIST ~ W3BECTHBIE  METOABI  TNPU  PEHICHWH  CTaHJApPTHBIX
MaTEeMaTHYECKUX 33734

6.21

IIpuMeHATs mpocTEHIIME IMPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKUX 3aa4

6.22

IIpuBOoaUTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MoNydeHHbIe 3HAHMS HA MpaKTHKE: aHAJIM3HPOBaTh pealbHbIE




CUTYyallMM U MPUMEHITh U3YUYCHHBIC MTOHSATHUSA B MPOIIECCE MOMCKA PEIICHUs
MaTeMaTHu4ecKu cHOopMyIUpOBaHHON MPOOIEMbl, MOAECIUPOBATH pEabHbBIE
CUTyallul Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYEeCKHe  3a7ayd,  CBA3aHHbBIE C  HAXO0XJICHUEM
r€OMETPUUYECKUX BEJTMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonatue 06 aKCHOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3aumHO€e pacnosio;keHue NpsMBbIX B IPOCTPAHCTBE: MIEPECEKAOLIUECS, TIapalIeIbHbIC
U CKpelmuBarouiyecs npsmble. IlapaienpHOCTP MHPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJIebHbIE NPSIMbIE B IPOCTPAHCTBE, IAPALIECIBHOCTh TPEX
IPSAMBIX, NapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBeE. [lapamenbHOCTh MIOCKOCTEH:
napajulejbHble IUIOCKOCTH, CBOMCTBA IapajUIeJIbHBIX IUIOCKOCTeW. IIpocrenmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenuner,
IIOCTPOEHUE CEYCHUN

HepHeHI[I/IKYHﬂpHOCTI) prlMOfI N IUIOCKOCTU: MNEPHCHAUKYIAPHBIC IMIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajljIebHbIE U MEPIEHIUKYISPHBIE K MIIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTH NMPAMON U IUIOCKOCTH, TEOpEMa O MPsIMOMl MepHEeHIUKYISIPHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXKIAY NMPAMON U TUIOCKOCTBIO, IBYTPaHHbBIN
YTOJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TTIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TNIOCKOCTH, MPOEKIUsS PUTypsl Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh MIIOCKOCTEM: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHHMKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. llpusma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl TIOBEPXHOCTH Mpu3Mbl. [lapannenenurmes, NpsIMOYTOJIbHBIN Mapajienenunesa u
ero cporcrtBa. [Iupammna: n-yroyipHas NUpaMuaa, TPAHW W OCHOBAHHWE IMHPAMUBI,
OOKOBas M TOJIHAS MOBEPXHOCTh NMUPAMHU[BI, MpPaBUIbHAS U YCEUYEHHAs MUpaMHJa.
OnemMeHTsl NOpu3Mbl M nupamuiabl. [IpaBWibHBIE MHOTOIpDAaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs I[HpPaMHA,
NpaBUJIbHASA TPEYrojbHas MUpaMKJia U MPaBUIIbHBINA TeTpasap, KyO. Ilpeacrasnenue o
IIPABWJIBHBIX MHOTOIPaHHUKAax: OKTaj’ap, MAOoAeKa’aAp U ukocayapyrue CeueHus
IPU3MbI U TUPAMHIBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOUKH, MPSAMOM, IIIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMujax, Mapajulelenunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue »1€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. llinomans
OOKOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH MPSIMOMN MPU3MBI, TUIOMIAhL OCHOBAHHH,




TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSMO mpu3Mebl. [Imomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH TMPABHJIBHON MHUPAaMHJIbI, TeOpeMa O IUIOMAANd YCEYEHHOW MHpPaAMHU/IBL.
[Tonsitue 06 00bEMe. OOBEM MTUPAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOIMIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCkh, IJIOMIA s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yrolue KOHHYECKOM TOBEPXHOCTH, OCh U BEPILKHA
KOHUYecKoil moBepxHOCcTH. KOHyc: OCHOBaHME W BepIlIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paauyc, IuameTp, IUomalp noBepxHoctu cheprl. Bzaumuoe
pacnonoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IMmiomaab

cepsl

6.4

6.5

6.6

N300pakeHue TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa 1 KoHyca
KomOuHanmu Ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PaHHMK, WM TEJIO BPaLLlCHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiesienunena u cieactsus u3 He€. O0BbEM UIMHIPA, KOHYCA.
O06BEM mapa u wiomaas cheps

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX TeJ

Ceuenust mwinHApa (MapajuielbHO M TEPHeHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY), CEUSHUs 11apa

Bexktop Ha miockoctd M B mnpocTpaHcTBe. CII0O)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapamutenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMmoyronbpHas cucTteMa KOOpAMHAT B HpocTpaHcTBe. KoopanHatel BekTOpa.
[Ipocreitine 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkansipHOe
MPOU3BEICHUE BEKTOPOB. BbIUMCIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEKTOPHBIN METOJT ITPHU PELLICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue (GOpMyIUpPOBAaTh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHHE,
akcuoma, TeopeMa, CIEACTBHE, CBOICTBO, NpU3HAK, J10KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTH A0KA3aTCIbHBIC PACCYKACHUA MIPHU PCUICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OIICpallMi HAJ MHOXKXCCTBAMMU,
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd peajlbHBIX MPOUCCCOB U SIBJIEHUU U npu pC€IICHUU 3aaa4, B TOM
qHclie U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEepPUpPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pElIeHUH 3a/1a4

YMeHne onepupoBaTh MOHATHUSMH: HATYpajlbHOE YHCIO, IEI0e YHCIIO,
CTETIEeHb C IIeTIbIM MOoKa3aTeNeM, KOpeHb HaTypajJbHON CTENEeHH, CTENEHb C
palMOHATBFHBIM TTOKa3aTelleM, CTETeHb C JEHCTBUTENBHBIM MOKA3aTeseM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOJYJIO, PALMOHAJIBHOE YHCIIO, HPPALMOHAIBHOE YHCIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, IEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHbBIINH 001t
JeNUTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3jIMYHBIMU MO3MLIMOHHBIMH CHCTEMaMU
CUHMCIICHNS; YMEHHE BBINIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIpQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pPAallMOHAIBHBIX ~ BBIPQKEHHWH;  yMEHHE  ONEpPUPOBaTh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaSI nporpeccust, reoMCcTpruICCKas




mporpeccusi, OECKOHEYHO YOBIBalomias TreoOMETpHYecKas IPOTPECcCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anredpanyeckas); yMeTh
MPOM3BOJUTh apU(PMETHUCCKUE TEHCTBHUS C KOMIUICKCHBIMU YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAaHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSMU:  MaTpuna 2X2 u  3%3, onpeneiauTenb  MaTpHIIbI,

FGOMCTpI/I'-IGCKI/II\/JI CMBICJI OITPCACIINTECIIA

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606paBOBaHHC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHHﬁ, HEpPaBCHCTB W CUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCpPaBCHCTBA W CUCTEMBI C IMOMOLIBIO PAa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IApaMCTPOM; TPHUMCHAIATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHHUA MAaTCMAaTHYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXKYTKE, HElpepbIBHAS (YHKIMS, aCUMOTOTHI rpaduka
¢byHKLIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuit CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbIN
UHTETpal; YMEHHME HaxXOAWThb AaCHUMITOTHI Tpaduka (GYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE CYMMBI, TMPOM3BEICHHS, YAacTHOIO U
KOMIIO3UIIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIC 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE HCIIONB30BaTh MPOU3BOAHYIO [UIA HCCIEAOBaHUS (DYHKIIHIA,
HaXOJUTh HauOOJBIIME W HAaUMEHbIIME 3HAuYeHUs (YHKUMH; CTPOUTH
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKOro
aHamu3a; MPUMEHATh IMPOU3BOJHYI U HAXO0XKJIEHHsS HAWIy4dlIero
pelieHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/1ayax; HaXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaia; HNpUBOAWUTHE HNPHUMEPbl MATEMATHYCCKOIO MOACIUPOBAHHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMS (DYHKUWH, JTUHEWHas QYHKIHS, KBagpaTHYHAs (QYHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLUH, MOKa3aTeabHAs M
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBIIOJHATH  TIpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJB30BaTh TPa(UKH Ui U3Yy4EHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIUYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKku (YHKUMH Ui peIleHHs] ypaBHEHHI,
HEpaBEHCTB M 3a/a4 C MapaMeTpamu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JAaCTH yNpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAXKEHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJa4d, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBATh IPaBAONOAOOHOCTh PE3YIbTAaTOB;, YMEHHME MOJEINPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: cpelHee apupMeTHdecKoe, MeAuaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe HW3BIEKaTh, MHTEPIPETUPOBATH
uH(popMalLnIo, NMPEACTABICHHYIO0 B TaOIUIaxX, Ha Juarpammax, rpadukax,
OTpaXKaroIlyl0 CBOWCTBA PEAIIbHBIX IIPOLECCOB U SIBJICHUH; NPEACTABIATh
uH(pOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCIeNI0BaTh
CTaTUCTHYECKUE IAaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TIpaduuecKux
METOOB M NIEKTPOHHBIX CPEICTB; rpa)uuecKy MCCIe10BaTh COBMECTHbBIE

HaOJIOICHNUS C MOMOIIIBIO IarpaMM pacCeUBaHUs U JTMHEHHOM perpeccuu

YMeHHe OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA ONBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHUE BBIYUCIATH




BEPOSITHOCTh C HCIOJIB30BaHHEM TpaUUECKHX METOJ0OB, HPUMEHSTH
GOpMyIBI CIOXKCHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (HOpMyIly MOJHOMN
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (POPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHUEe, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BENWYMHBI, (QYHKIHMHA  pacOpelesicHHss W IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIBFHOTO M HOPMAJIBLHOTO paclpeelieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN IS pElIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJIUTH MPUMEPHl TPOSIBICHUS 3aKOHA
OONBIIUX YHUCENl B TPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TMOHITUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COYETAHUH,
YHCII0O  TIEPeCTaHOBOK, OwHOM  HbIOTOHa; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS IUISl PEIICHUS 33a]a4; OlCHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

MHTEPIPETUPOBATH MOJTYYEHHBIA Pe3ysIbTaT

YMeHHe omnepupoBarb IOHATHAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXIPAHHBIA YIOJl, CKPELIUBAIOIIKECS IPSIMbIE, I1apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXKAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pacCTOsIHUE MEXKIY IIOCKOCTSIMHU; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUEC OLICHUBATH
pasMepsl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaTbhb

CBA3aHHBIC C HUMHU IMPAKTHYICCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOIAAbL (QUIypBl, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapaienenuresa, OpuU3Ma, NHpamMuia, (Urypa M IOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTU NHUPAMUABI, TMPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM KyOa,
IPSAMOYTOJIBHOTO MapajuleleNuIeaa, HUpaMUAbl, MPU3MbI, LMIMHIPA,
KOHyca, I1apa, pa3BEPTKa IOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napauiCibHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, IWIMHIpPA, KOHyCa, YMEHHE CTPOUTbH CEUeHUe
MHOTOTpaHHHKA, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHATh CBOMCTBA F€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
bopMyIHUpOBaTh ONpeAeNeHUsI U3ydaeMbIX (PUTYp, BBIIBUTATh TUIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUUECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHupUKanuioo ¢Guryp Imo
pa3aMyYHbIM IPU3HAKaM, BBINOIHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh MOHSATHSMH: JBWXKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; HCIOJIb30BaTh T€OMETPUUYCCKIE OTHOLICHHS TIPU
pEIICHUN 3aJla4; HAXOJUTh T'C€OMETPHYECKHE BEIMYMHBI (JIHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITUYIUHBI
(mmuHA, Yroi, MIIOIMIagh, OOBEM, TIIOIMIAAL TOBEPXHOCTH), HUCHOIb3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONA/b MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJomaab cdepsl; 00bEM Kyoda,
MPSIMOYTOJIBHOTO — TIapaJUIeNIeNUIeIa, MUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp

12
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YMmenue ONCpUPOBATH NOHATUAMU: MPAMOYTOJIbHAA CUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BCKTOpHBIﬁ n KOOpI[I/IHaTHHﬁ METOA

JJI pECHICHUA TCOMECTPHUICCKUX 3adad U 3aJia4 JpYyTHUX y‘-Ie6HI)IX npeaMETOB

YMeHue BLI6I/IpaTL MOAXOMAIINNA METO, A peuiCHud 3a/la4i,; TIOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTBGHHI)IX
nponeccoB u HBHGHHﬁ; YMCHHC pacClioO3HaBaTb TIIPOSABJIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMEPbI MATEMATHUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOW MaTeMaTHUYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypallbHOW CTereHu. J{eHCTBUS ¢ apuMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiicTBuTenpHble uucina. ApudpMeTHyYecKHe onepauud ¢  JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppauroHanbHble ypaBHEHHS
2.3 Tpuronomerpuieckue ypaBHEHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-paOHANIbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMbI JTHHERHBIX ypaBHEHHN. ONpeaenTells MaTPUIIBI
3 DOyHKINUH U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHbIE

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKIIM
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CreneHHas (yHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocienoBaTeabHOCTH, CLIOCOOBI 3aJaHUs OCIIEN0BATEIbHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTundeckoro aHanusa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoHbIE SIEMEHTAPHBIX QYHKINH
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl v BEKTOpBI




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

I'eometpus 10-11 xkmaccsl: yueOHHK a5t 0011I€00pa30BaTEIbHBIX OpTraHU3aIUH.
/J1.C.Atanacsn, B.®.byry3os, C.b.Kagomies u ap. —M.: [Ipocsemnienue, 2025

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
NMHTEPHET

1. MunucrepctBo odpa3zoBanus pd. — pexuM gocryna: www.informika.ru ;
www.ed.gov.ru; www.edu.ru

2. TectupoBanue online: 5-11 kiaccsl. — pexxum nocryna: www.kokch.kts.ru/cdo
3. ApxuB yueOHBIX POrpaMM HUH(POPMALIMOHHOTO 00pa30BaTENIBHOIO NOpTaia
«ruseduy. — pexxuM JocTyna: www.rusedu.ru

4. MerasHuukIiIoneaAns: Kupuuia u Meoaus. — pexkuM JI0CTynma: www.mega.km.ru

5. CalThl HIIUKIIONIEIUNA. — PEXKHUM JOCTYI: Www.rubricon.ru; www.encyclo-
pedia.ru

6. Best aneMeHnTapHas MaTeMaTuKa. — pekuM JocTyna: www.bymath.net

7. UaTepHET-IOPTa BCEPOCCUNCKON OMMMITHAbI IIIKOJIBHUKOB. — PEXKUM
JocTymna: www.rusolymp.ru

8. Bcepoccuiickue UCTaHIIMOHHBIE SBPUCTHYECKIE OJIMMITHAIIBI IO MaTeMaTHKe.
— pexxuM goctymna: www.eidos.ru/olymp/mathem.index.htm

9. MndopMalinoHHO-TIOUCKOBAsI CUCTEMA «3aJlaum». Pexxum nocryma:
www.zadachi.mccme.ru.easy

10. 3amaun: nHOOPMAITMOHHO-TTOMCKOBASI CUCTEMA 33/1a4 TI0 MaTeMaTHKe. —
pexum poctyna: www.zadachi.mccme.ru

11. KoHkypcHbI€ 3a/1auu 110 MaTeMaTHKe: CIIPABOYHUK U METOJIbI PEIICHUS. —
pexum goctyna: www.mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

12. Matepuaiibl (MOJIHBIE TEKCTHI) CBOOOHO PACIPOCTPAHSAEMbIX KHUT 110
MaTeMaTHKe. — PEKUM JOoCTyIa: www.mccme.ru/free-books



13. MaremaTuka AJis1 HOCTYMAOUIMX B BY3bl. — PEXKUM JOCTyHa: www.matematika
.agava.ru

14. OnuMmnuaanble 3a7a4u 0 MaTeMaTHKe: 0a3a 1aHHbIX. Pexxum nocryna —
pexXHuM JocTynia www.zaba.ru

15. llIkosnbHBIE U pallOHHBIE MaTEMATHUECKHUE OJIMMITNAJIbI B HOBOCUOUPCKE. —
pexum poctyna: www.iamakarov.chat.ru/school/school.html

16. BupTyasipHasl IKOJIa FOHOTO MaTeMaTHKa. — PEKUM JIOCTYIIA:
www.math.ournet.md/indexr.htm

17. bubnuoTreka 3JIeKTPOHHBIX y4€OHBIX TOCOOUIA 10 MATEMATUKE. — PEKUM
nocrtymna: www.mschool.kubsu.ru

18. OOpa3zoBaTeNbHBIN OPTAT «MUP ATNTEOPHI». — PEXKUM JIOCTyIA!
www.algmir.org/index.html

19. Pemry Brp 7 xiacc https://math7-vpr.sdamgia.ru/

20. Poccuiickas anekTpoHHas mkosia https://resh.edu.ru
https://ptlab.mccme.ru/node/266

https://urok.1sept.ru/articles/582818
http://alfusja-bahova.ucoz.ru/load/7_klass/4-3-2
https://www.mathedu.ru/text/bunimovich_bulychev_osnovy_statistiki_i_veroyatno
st_5-11_2008/p0/
https://education.yandex.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/
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