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HOACHUTEJBHASA 3AIINCKA

'eometpusi siBnsieTcss OMHUM U3 0a30BBIX KYpPCOB HA YPOBHE CPEIHETO
oO1ero oOpa3zoBaHus, TaK Kak 00€CIeYnBaET BOZMOXKHOCTh N3YUYEHUS TUCLHUILIAH
€CTECTBEHHO-HAYYHO! HANpAaBIEHHOCTH M MPEAMETOB T'yMaHUTApHOIO LHUKIIA.
[TockonbKky  JIOTHYECKOE€  MBIIUIEHHE,  (OopMUpPyeMOe  MHpU  U3YUYEHUHU
00y4YaronMMucs MOHATUHHBIX OCHOB T'€OMETPHH, MPHU J0Ka3aTeIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEP>KICHUHN MPU PEUICHUU FeOMETPUYECKHUX
3a]la4y, YMEHHME BBIIBUTaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSL TIPH PELIEHUM 337a4 €CTECTBEHHO-HAYyYHOI'O LHMKJIA, B YACTHOCTHU
dbusznueckux 3amay.

Lens ocBoeHus nporpaMmbl yueOHOro Kypca «l'eoMeTpusi» Ha yriryOJI€HHOM
YpPOBHE — pa3BUTHE MHJMBHUAYAIbHBIX CIOCOOHOCTEM O0OydYaromuxcs Mpu
U3YYEHUU TE€OMETpUU uepe3 o0ecrnedeHue BO3MOXKHOCTH MpUOOpETEeHUs u
UCTIOJIb30BaHUSl OoJjiee THyOOKMX TEOMETPUYECKUX 3HAHUW W JCHCTBUH,
crenu@UUHBIX TEOMETPUHU, U HEOOXOAUMBIX /I YCHEIIHOTO MPO(ecCHOHaTBEHOTO
00pa3oBaHMUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATHKH.

[IpuopureTHbIMU 3aadyaMy Kypca TE€OMETpUM Ha YriayOJIEHHOM YpOBHE,
PaCIIMPSIONIMMH U YCHJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBIISIFOTCS:

pacuIMpeHne NMPEACTaBICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJIBTYpPbI U
dbopMHUpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIUM MUPOM;

dbopMHUpOBaHUE TPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEHUIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJIAIOMIMX OMHUCHIBATH M H3Yy4yaTh
pa3HbIE SBJICHUS OKPYXKAIOLIEro MUPa, 3HAHUE TOHSATUITHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuu;

dbopMHupoBaHWEe ~ yYMEHHMS ~ BJIaJ€Thb  OCHOBHBIMM  TMOHSTUSMH O
IPOCTPAHCTBEHHBIX (PUTrypax M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
GopMyn1 M yMEHHE UX NPHUMEHSATh, YMEHHs JIOKA3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapTHBIE CTIOCOOBI PEIICHHUs 3a/1aY;

dbopMHpoBaHUE YMEHHS pacliO3HaBaTh HAa YEPTEkKax, MOJACIAX U B pealbHOM
MUpE MHOTOIPAHHMKMA M Tejla BpalleHUs, KOHCTPYHPOBATh T€OMETPUYECKHE
MOJIEIN;

¢opMupoBaHrHE MOHMMAaHUS BO3MOKHOCTH aKCHMOMAaTHYECKOT'O MOCTPOCHUS
MaTeMaTHYeCKUX TEeOpHi, (pOopMUpOBAaHUE NMOHHMMAHUS POJU AKCMOMATUKH MpHU
MIPOBEJEHUN PACCYKIACHUN;

dbopMHpOBaHHE yMEHUS BIAJAETh METOJAMHU JOKAa3aTelbCTB U aJITOPUTMOB
pelIeHusl, YMEHUSI UX MPUMEHATh, MPOBOJMUTH J0KAa3aTEIbHBIE PACCYXKIACHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3a]a4 U 3a/1a4 C IPAKTUYECKUM COAEPKaHUEM,
(¢opMupoBaHHE MpPEICTaBICHUsT O HEOOXOJUMOCTH  JOKAa3aTEeJNbCTB  IPHU



000CHOBaHMU MaTEMaTHUYECKUX YTBEPKACHUN U POJIU AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPIUIEHCTBOBAHME MHTEIUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00YyUaroIIMXCcs, MO03HABATEIbHOW aKTUBHOCTH, MCCJIEIOBATEIHCKUX
YMEHUH, KpUTUYHOCTU MBIIUIEHUS, HHTEpPECa K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (QYHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl pacro3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U NPU U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, HCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMU y4eOHOro kypca «l'eomerpusi» B
10-11 kmaccax sBmstores: «lIpsmble W IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena BpameHus», «BeKkToppl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «JBMKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «YyMETh OIEPUPOBATH
HNOHATUSMIY», PEIEBAHTHBIMU T€OMETPUM Ha YIIIyOJNEHHOM ypOBHE OOy4YEeHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHbIM JIMHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaensiercss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSM, HO U 1O TojgaM oOydenus. ConepikaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjibTaraM ocBoeHus denepanbHoi paboueit
IpPOrpaMMbl, paclpeleaEHHbIM MO0 TogaM OOyYeHHs, CTPYKTYpPHPOBAHO TAaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yJaroIuecs
oOpamaiich HEOAHOKPATHO. OTO  TO3BOJSET OPraHU30BaTh  OBJAJICHUE
r€OMETPUYECKUMU NOHATHUAMH U HaBbIKAMHU MOCJIEIOBATEIIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0YUYarOIIMUXCs, PACIIMPAs U yriayOmuss
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4eHHIO T€OMETPUH HA YIIyOJIEHHOM YPOBHE I103BOJISIET:

co3garb ycioBusd ans  auddepeHuManvii  OOy4eHHs, TOCTPOCHHS
UHAUBUAYAIbHBIX ~ 00pa3oBaTEIbHBIX MpOrpamMM, OOECIEeUUTh YIIIyOJIEHHOE
U3yYEHUE T€OMETPHUH KaK COCTaBIAOIIEH yueOHoro npeamera «MaTeMaTukay;

HOJrOTOBUTH OOYYAlOHIMXCA K MPOJOJDKEHHIO HM3yYEHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oynaymiel mnpodeccun, obOecrednBas MPEEeMCTBEHHOCTb MEXKIY
0o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «I'eomerpus» Ha yriayOJE€HHOM YpOBHE
otBoauTcs 204 vaca: B 10 kimacce — 102 4gaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIE0).



COJEPXAHUE OBYUYEHUA
10 KJTACC

IIpsimble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TNOHATUS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHE 00 aKcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHrne MNpsAMBIX B MPOCTPAHCTBE: MEPECEKAIOIIMECH,
napajuleNIbHble W CKpeluBaromuecss mnpsmele. [IpU3HakuM CKpemmBarOIMXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NAapalICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, TAPAIIEIBHOCTD IIPAMON
U 1uiockocTH. [lapaiienbHoe M LEHTpaJbHOE NPOEKTUPOBAHUE, H300pakeHUe
¢uryp. OCHOBHBIE CBOMCTBa NapajlIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢uryp B mapayuienbHOM MPOEKIUU. YTJbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh IIIOCKOCTEN: Napajuie/IbHbIE
IJIOCKOCTH, CBOMCTBA rapajijIeIbHbIX IJIOCKOCTEMN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MIOCTPOEHHUE CEYCHU.

[leprieHIMKYISAPHOCTL NPSIMON M IJIOCKOCTH: NEPIIEHIUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSAMBIC MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK TMEPNEHAUKYJISIPHOCTH INPSIMOA M IUIOCKOCTH, TEOpeMa O IpsSIMOMH
NEPNEHNKYJIIPHON IIJIOCKOCTH. OpTroronaneHOE IIPOEKTUPOBAHUE.
[leprieHIMKyYISp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM A0  IUJIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  IUIOCKOCTb.
IleprieHAMKYIAPHOCTh  IIJIOCKOCTEH: MPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
IJI0CKOCcTEN. TeopemMa 0 TpEX NMEePIEHIUKYIIApax.

VYriel B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM U MHOTOTPAHHBIC YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IIOCKUX U
JIBYTPAaHHBIX YIJIOB TPEXI'PAHHOIO yria. TeopeMbl KOCHHYCOB W CHHYCOB IS
TPEXIPAHHOIO YIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U TOJHAs TOBEPXHOCTb MPU3MBI.
[Tapayenenunesn, NpsAMOYTONbHBIA — IMapajuleNenuIe]] W  €ro  CBOMCTBA.
Kparuaiime myTm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBenHass Teopema Iludaropa. Ilupammpa: n-yrojpHas NDUpaMHUAA,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa p&Gep M OOKOBBIX T'paHel
IIPaBUJIBHOW nUpamuibl. lIpaBuibHbBIE MHOTOIpaHHUKM: IIPaBUJIbHAS IIpU3Ma U



IIpaBWIbHAsL THUPAMUJA, [PABUJIbBHAS TPEYrOoJjbHAs MNHUpAMUIAa W IPaBUIBHBIN
TeTpadip, KyO. IlpencraBneHue o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JOEKAdIP U UKOCADIP.

BriunciieHre 371€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AWaroHalid, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOJHOW TOBEPXHOCTU MPSMON MPU3MBI,
IIONIaJh OCHOBaHUM, TeopeMa O OOKOBOW MOBEPXHOCTU NPSIMOM TPU3MBIL.
[Imomanr OOKOBOW TMMOBEPXHOCTU W TOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TeopeMa O IUIOIIAAN YCEUYEHHOW MUPaAMHU/IBI.

CumMeTpus B  NOPOCTPAHCTBE. DJIEMEHThl CHUMMETPUU  MPABUIBHBIX
MHOTOTpaHHUKOB. CUMMeETpUsT B MPAaBWIBHOM MHOTOTPaHHUKE: CHUMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX MPHU3M, CUMMETpPHUS IPaBUIbHOU
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lTonsTHs: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. J[€CTBUSA C BEKTOPAMU: CIIOKEHNE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA HA YHUCJIO.
[lonsTre koMIUIaHapHbIE BEKTOPHL. lIpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pas3loKEHUHM BEKTOpa MO TPEM
HEKOMIUIAHapHbIM  BekTopam. IIpsiMoyrosibHas  cucrema  KOOpJIMHAT B
npoctpancTBe. Koopnunatel BekTtopa. CBA3b MEXIAYy KOOPAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTOJN MeExIy Bekropamu. CKalgpHOE TMPOU3BEICHUE
BEKTOPOB.

11 KJIACC

TeJia BpaleHus

[ToHsATHS: IWIMHIPHYECKAs IOBEPXHOCTh, KOHHYECKAs TOBEPXHOCTD,
chepruueckas IOBEPXHOCTh, OOpa3ylINue IOBEpXHOCTEeH. Tema BpameHUs:
IWIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHOe pacrmosiokeHne
chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Tei
BpaIllCHUs Ha TUIOCKOCTH. Pa3BépTka muuHApa u KoHyca. CummeTpus chepbl u
mapa.

O0bEéMm. OcHoBHBIE CcBoicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJIBHOTO Tapaiiesienumnena M cienctsus u3 He€. OO0bEM TpsIMod U
HAKJIOHHOM MPU3MBI, IWIMHIPA, MHPaMHUIbl U KOHyca. O0bEM IIapa W IMapoBOIo
CerMEHTA.

KoMOuHammu Ten BpaieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BIMcaHHas B
IWIMHIpP, OINHCaHHAas OKojo IwmHapa. Ilepeceuenne cdepsl u mapa ¢
iockocThio. Kacanme mrapa m chepsl TiockocThio. [loHSATHE MHOTOTpaHHUKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpallICHMUS.

[Imomans MOBEPXHOCTU LUIMHJpPA, KOHYyca, IUomanas chepbl U e€ vacteil.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAAEH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, romoretus. Pemienwe 3agady Ha
IUIOCKOCTHU € UCTIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJI BPAIllEHUsI: CEUYCHUSI IIUITMHIpa
(mapaJiyieTbHO YW MEPIEeHAUKYISIPHO OCH), CEUYCHHUs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MPOXOJAIIME Yepe3 BEPIINHY), CEUEHUS I1apa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEpEeHOca
CEKyIIeH MIOCKOCTH.

BekTopbl 4 KOOPANMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaunu Hax BeKTopamMu. BekTtopHoe
YyMHOXEHHE BeKTOpoB. CBOICTBa BEKTOPHOrO yMHOXeHUsA. IIpsiMmoyronbHas
cucTeMa KOOpAWHAT B npocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHne BekTopa
no 6asucy. KoopaumHaTHO-BEKTOPHBIA METOJ TpPHU PEIICHHUH TIE€OMETPUYECKHUX
3ajad.

J{BMKEeHUN B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OTtoOpakenus. [[BMKeHUsS W PaBEHCTBO (UTYP.
OOmue cBoicTBa JBW)XKEHUW. Buupl JIBWXKEHUN: TMapaulebHBIM IEPEHOC,
IEHTpajdbHas CHUMMETPHS, 3€pKajibHasi CUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus noaodus. [psimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTH IPAKJAHCKON MO3UIIMK 00YUYaOIIEerocs: Kak aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCUMCKOro  0OIlecTBa,  MPEJICTaBIECHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKUMOHUPOBAHMS PA3IUUYHBIX CTPYKTYp, SBICHUH,
OpoLEeaAyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCH U APYroe), yMEHHe
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHY 1 Ha3HAYCHUEM;

2) naTpuoTHYEeCcKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOLUIOMY M HACTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJIb30BAaHUE ATUX [JOCTIXKEHHM B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMMUKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IOBEICHUS, CBSI3aHHOTO C MPAaKTHUYECKUM
OPUMEHEHUEM JIOCTHKEHUN HAyKM M JESTENbHOCTbIO YYEHOr0, OCO3HAHUE
JMYHOIO BKJIa/1a B IOCTPOCHHUE YCTOMYHUBOTO OyAYLIErO;

4) 3cTeTH4YecKoe BOCIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs 3ICTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3aa4, PEUIeHUH, pacCy AeHUI, BOCIPUUMYUBOCTD
K MaT€MaTHYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUA B
MHTEpEcax 3/I0pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0pOBbIO (370pOBOE NUTaHUE, COATIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTIbIXa, peryisipHas (pu3nvecKas aKTUBHOCTH), (PU3HUECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTENBHON J€ATEIbHOCTBIO;

6) Tpyi0BOE BOCTIMTAHME:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpEC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccun U peaan30BbIBATb COOCTBEHHBIE >KU3HEHHbBIC IIJIaHbI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W



caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0TNYeCKO€e BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUEC BIIASHUS
COIMAIbHO-DPKOHOMHYECKHUX TMPOLIECCOB HA COCTOSHUE MPUPOJTHON M COLIMATIBLHOU
cpenbl, OCO3HAHUE TII00AIBPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIIeM, OpUCHTAITUS
HAa TPUMEHEHHE MaTEMaTHMYECKUX 3HAHWN IS pelieHus 3agad B 00JacTu
OKpY>Xarollel cpenbl, IUIAHUPOBAHUE TMOCTYNKOB U OIICHKH HUX BO3MOXHBIX
MOCJIEICTBUH JIJISL OKPYKAIOIIEH CPEBI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W OOIICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTUYeCKOW HayKHh Kak c]epbl 4elOBEUECKON IesATeNbHOCTHU, 3TarloB €€
pa3BUTUS M 3HAYMMOCTH [IJI1 Pa3BUTUS LMUBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jioruyeckue AeiicTBHA:

BBIABJISAITH U XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TOHSATUM, OTHOIIEHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
OTIpeJIeIICHNS TIOHATHI, YCTAHABIMBAThH CYIECTBCHHBIN MPU3HAK KIIAcCU(DHUKAINH,
OCHOBaHUS JJIs1 000OIIECHHS U CPAaBHEHHS, KpUTESPUH ITPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBATH U  MPEOOPa3OBBIBATH  CYXKICHUSA:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBIABJISITh MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (aKkTaxX, JaHHBIX, HAOIIOJCHUSAX W YTBEP)KJICHHAX, IpeajiaraTb KPUTESPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUHI;

JIeNIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUCHUH 10 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(TpsiMbl€ ¥ OT MPOTUBHOTO), BRICTPauBaTh apryMEHTAIINIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHHUS U BHIBO/IBI;

BbIOMpATh crmocod pelmeHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIMA C  YU4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBarTe/bCKHe TeiiCTBUSA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEIbCKUM WHCTPYMEHT TMO3HAHUS,
dopMymupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  TMPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apryMEHTHPOBATH
CBOIO TTO3UIINIO, MHEHHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA IKCIIEPUMEHT, UCCIEIOBAHHUE
110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMH, SIBJICHUSAMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (HOpMYyIMpPOBaTh O00OOIIEHUS W BBIBOJABI MO PE3yjbTaTaMm
MPOBENEHHOTO  HAOMIONECHMS, WCCIICOBAHUS, OIICHUBATh  JTIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpPOIlecCa, a TaKXKE BBIIBUTATH
IIPEIOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH JEOUITUTHI MHPOPMAITUH, JaHHBIX, HEOOXOIUMBIX JIJII OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BbIOMpaTh MH()OPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJU3UPOBATH,
CHUCTEMATHU3MPOBATh W HWHTEPIPETUPOBATh WH(DOPMAIIUIO PA3NHYHBIX BUIOB W
dbopM mpeaCcTaBICHNS;

CTPYKTYpUPOBaTh MHGOPMAIHMIO, MPEICTABIATh €€ B Pa3IMYHbIX (opMax,
WLTIOCTPUPOBATH TpaPUIeCKH;

OIICHMBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHMKATHBHbBIE YHHBepPcaJbHbIe YueOHbIEe 1eiiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKIACHHUSI B COOTBETCTBHH C YCIIOBUSIMH U
HEISIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX W THCHMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOIy PEIICHUS 3a7adH,
KOMMCHTHPOBATH IMOJYyYCHHBIN pe3yJIbTarT;

B XOJIc OOCYXXJICHHS 3a/iaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAEeMOM TEMBI,
npoOIeMBl, pemaeMoi 3aJadd, BBICKA3bIBaTh WJICH, HAIICJCHHBIC Ha TIOWCK
pEIIeHMS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UINNA, B KOPPEKTHOU (opme
(bopMyIIMPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

IIPEJICTABIIATh PE3yJIbTaThl PEIICHMS 3aJ1ayd, SKCIIEPUMEHTA, MCCIICIOBaHUS,
IIPOCKTa, CaMOCTOSATENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4YETOM 3aaad
IIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIE YHHBepPCcaJbHbIE YueOHbIE NeicTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELIEHUS 33/a4H, BIOMPATh COCO0 PELIEHUS C
y4€TOM HUMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEHIEHUH C Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:

BJaJeTh  HABbIKAMU  MO3HABaTEJIbHON  pedrexkcun Kak  OCO3HaHUs
COBEPILAEMBIX JEUCTBUI M MBICIMTENIBHBIX IPOLECCOB, UX PE3YJIHTATOB, BIIAJETh
crnoco0aMu CaMONPOBEPKH, CAaMOKOHTPOJIS Tpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a4auu;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPH PELIECHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IaHHBIX,
HalIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa LETU U YCIOBUSAM, OOBSICHITH IPUUHUHBI
JOCTHKEHUS WIIM HEIOCTHIKEHUS! PE3YNIbTATOB JEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMmecTHAs 1eATEJIBHOCTD:

IIOHMMAaTh W HCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIAHONW U WHAWBUIYAJIBHON
paboThl MpHU pEeHIeHUH YYEOHBIX 3aJa4, MPUHUMATh LEJIb COBMECTHOM
JESITebHOCTH, TUIAHUPOBATh OPTaHU3alMI0 COBMECTHOM pabOThI, pacHpenensTh
BUIBI pabOT, JOTOBApUBATHCS, OOCYX AAaTh MPOIECC W Pe3yJbTaT padoTHI,
000011aTh MHEHHS HECKOJIBKUX JIHOJIEH;

y4acTBOBaTh B IPyNNoBbIX (opMax paboThl (0OCykaAeHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbl» M HHBIE), BBIIOJHIATH CBOK 4YacTh pabOTBl U
KOOPJIMHUPOBAaTh CBOM JACHCTBUS C JPYTMMH 4WIEHAMH KOMAaH[bl, OLICHUBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYITHUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICHCTBHSL.

HPEJMETHBIE PE3YJIBTATBI

K koHnity 10 kiaacca oOyvaromuics HayYuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU IOHSATUSIMH CTEPEOMETPUHU TPU
peLIeHUH 3a7a4 U IPOBEACHUN MaTEMaTHUYECKUX PACCyKICHHH;

e IIPUMEHATh AKCMOMBI CTEPEOMETPHUM M CIIEICTBUS W3 HUX MPHU PELICHUH
r€OMETPUYECKHX 3a/a4;

e KJacCU(UUHMPOBATh B3aMMHOE PACIOJIOKEHHE NPSIMBIX B MPOCTPAHCTBE,
IIJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U IIJIOCKOCTEH B IIPOCTPAHCTBE;

e CBOOOJHO ONEpPUPOBATh MOHATHSAMH, CBS3aHHBIMU C yIJlaMH B
IIPOCTPAHCTBE: MEXAY MPSAMBIMH B IPOCTPAHCTBE, MEXKIYy MNPIMON U
IUIOCKOCTBIO;

e CcBOOOJIHO ONEPUPOBATH MOHATHSIMH, CBSI3aHHBIMUA C MHOTOTPAaHHUKAMH;



e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHMKOB (IPU3Ma,
nupamMuaa, NpsSMOYroJIbHBIN Mapaieiaenunes, Kyo0);

e KJaccM(UUMUPOBATH  MHOTOIPAHHUKH,  BbIOMpass  OCHOBaHUA  JJIA
KJ1acCcU(UKaLUY;

e CBOOOJHO ONEPUPOBATH MOHATHSIMH, CBSI3aHHBIMM C  CEUEHUEM
MHOT'OTPAaHHUKOB IIJIOCKOCTBIO;

e  BBINOJHATH napajjiebHoe, LEHTPAIbHOE u OpPTOTOHAIBHOE
IPOEKTUPOBaHUE (PUTYp HA IJIOCKOCTh, BBIIOJHATH U300paKeHUsT QUryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOI'OTPAHHUKOB Pa3IMYHbIMM METOJAMH, BBIITOJIHSITH
(BBIHOCHBIE) MJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIIAJM  [OBEPXHOCTEM  MHOTOTPAHHUKOB  (Mpu3Ma,
IUpaMUa), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

e CcBOOOJIHO ONEPUPOBATh MOHATUSMU: CUMMETPHS B IPOCTPAHCTBE, LEHTP,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
duryps;

e CBOOOJIHO OINEPUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpPJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH JICUCTBUS HAJl BEKTOPaMU;

e Dpemarh 3aJa4d Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUMX OTHOLIEHUH W
HaXO0XKJEHUE T€OMETPUUYECKUX BEJIMYUH, NPUMEHSST HU3BECTHBIE METOJIbI
[P PEIIEHUH MAaTEeMATHYECKUX 3aJ]1a4 IMOBBIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e IIPUMEHATh MPOCTEHIIME NPOTrpaMMHBIE CpEICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

e WU3BJIEKaTh, NPEOOPA30BbIBATh W HMHTEPIPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IMIPUMEHATh TIOJIYyYEHHBIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh PEAJbHbIE CUTYallMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
npolecce IMOMCKAa peHIeHHs MaTeMaTH4ecKH  c(hopMyIupoBaHHOU
npoOsieMbl, MOJEINPOBaTh PEAJbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIEN C UCIIOJIb30BAHUEM T'€OMETPUUYECKHUX
NOHATUH U TeopeM, ammapara ajreOpbl, pelarb MpakTUYECKHUe 3aJaud,
CBSA3aHHBIE C HAXOXK/IEHUEM F€OMETPUYECKHUX BEJIUUMH;

e HMEThb MpEACTaBlICHUS 00 OCHOBHBIX J3Tamax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiaacca oOyyaromuiicss HayquTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSAMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOM U cepruyeckod MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTIEpUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C TEIAMH BPAICHUS: IIMIHHIPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Teda BpamieHus (UUIUHApP, KOHYC, cdepa U 1map) u
OOBSCHSATH CIIOCOOBI TTOJTYICHUS TEII BPAIICHUS;

KJ1IacCU(UIIUPOBATH B3AMMHOE PACIOJIONKEHUE CPEePhl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHWS,
00BEMBI U TUIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIlCHHS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATh MOHITHSAMH, CBSI3aHHBIMH C KOMOWHAITUSMHU TEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHWK, BNHCAHHBIA B cdepy u
OMHCaHHBIA OKOJIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAIICHHUS;

BBIYKCIIATh COOTHOILICHUSI MEXIY TUIOIIAIIMH TTOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBITOIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHUS TEJ BpaIlICHUS;

W3BJICKaTh, WHTEPIPETUPOBAThL W MPeoOpa3oBBIBATh HH(POPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUCCKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIIMK HAJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IMHAT;
peraTh reOMETPUYSCKHE 3aa9i Ha BBIYUCICHNUE YTIIOB MEXIY MPSIMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPU PEIICHUH;
CBOOOJTHO OMNEPUPOBATH TMOHSATUSIMU, CBS3aHHBIMH C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATH CBOMCTBA JABUKECHUM;

BBITIOJIHATh HW300paXE€HUST MHOTOTPAaHHUKOB W TENl BpalieHUs MpHU
MapajyIeIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CUMMETPUHM, 3€PKAIBHOMU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHHUS MHOTOTPAHHHUKOB W TE€J BpAICHUS: CEUCHUsS IIMHIpA
(mapaJiieTbHO U MEPHEHIUKYJISPHO OCH), CEUYCHUsI KOHYca (MapajliebHbIe
OCHOBAHHUIO U MIPOXOSIIIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbI TIOCTPOCHUSI CEUEHUI: METOJ CJIEI0OB, METOJI
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/I MIEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS,

OPUMEHATh TreoMeTpuueckre (akTbl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJAararmlliuX HECKOJBKO IIaroB PpELICHUS, €CIH YCIOBUSA
PUMEHEHUS 3aJIaHbI B IBHOW M HESIBHOU (opMme;

peumars 3aJadyd Ha JOKAa3aTeIbCTBO MATEMATUYECKUX OTHOLICHUWA U
HaX0XJICHUE T€OMETPUUECKUX BEIUYNH;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUECKUX 3a/aY;

MPUMEHATh  IIOJYYEHHbIC  3HAHUS HA  [PAKTUKE:  CPAaBHUBATS,
AQHAJIN3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYALIUU, IPUMEHSTh U3YUYCHHBIC
NOHATHS, TEOPEMbI, CBOWCTBA B IMPOLECCE IOUCKA  PEUICHUs
MaTreMaTU4ecku  C(OpPMYJUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peaIbHBIE CUTyallMd Ha SI3bIKE T€OMETPHUH, HCCIENOBAaTh MOCTPOEHHBIC
MOJIEJIA C MCIIOJb30BAHUEM TIE€OMETPUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTUYECKUE 3aJlaud, CBSA3aHHBIE C
HaX0XKJICHUEM T€OMETPUUECKUX BEJINYNH;

UMETh TpeAcTaBiIeHUs 00 OCHOBHBIX dTamax Pa3BUTHUS TECOMETPUHU Kak
COCTaBHOW YacTu (hyHIAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBanue pa3jie/ioB u (uu¢posbie)
n/m | TeM NPOrpaMMbl Bcero Kontpoapueie | Mpakrueckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenI
1 BBenenue B crepeoMeTpuio 23 1
) B3aumHoe pacnonoxenue 6 )
IPSIMBIX B IPOCTPAHCTBE
3 [TapannenbHOCTh NPSAMBIX U g
IUIOCKOCTEH B IPOCTPAHCTBE
[leprieHAUKyAIPHOCTH
4 MPSIMBIX U TIJIOCKOCTEN B 25
IPOCTPaHCTBE
VYTIuIBl M pacCTOSHUS 16 1
MHororpaHHuku 7 1
BekTops! B mpocTpaHcTBE 12
g [ToBTOpeHwme, 0606H1€HI:I€ u 5 )
CUCTeMAaTHU3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 IIPOTPAMME




11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHBbIE
HaunmenoBanue
Ne (undgposbie)
pa3ieioB U TeM Konrpoabusie | IlpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
NMporpaMMbl padoTbI padoThI
pecypcesl
| AHanmuTuyeckas 15 |
reOMETpUs
[ToBTOpEHUE,
) 00001eHNe U 15 1
cucTeMaTu3anus
3HAHUI
O06BEM MHOrOrpaHHUKA 17 1
4 Tena Bpaienus 24 1
[Inomanu
5 MTOBEPXHOCTHU U 9 1
00BEMBI KPYTIIBIX TEJ
6 JBrxenus 5 1
[ToBTOpEHMeE,
. 000011IeHNE U 17 )
cucTeMartusanus
3HaHUHU
OBILEE KOJIMYECTBO
- 102 8 0

YACOB II0 ITPOTPAMME




INHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoibHble
padoThI

IIpakTH4eckue
padoThbI

Jara
H3YYeHH S

JJIeKTPOHHbBIe N (ppoBbIE
o0pa3oBaTe/bHbIE pecypchbl

OcHOBHBIE TIpaBHIIa
n300pa’keHMsI Ha pPUCYHKE
IUIOCKOCTH, MapajuIeIbHbIX
IPSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

https://m.edsoo.rt/FOMGVRWHE

[TonsiTHs cTepeoMeTpu:
TOYKa, MpsiMasi, MI0CKOCTb,
npocTpancTBO. OCHOBHBIE
npaBuiIa N300pakeHHs Ha
PUCYHKE TIOCKOCTH,
napaajaCIbHBIX MPAMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

https://m.edsoo.ru/SECB310PZ

[TonsTus: nepecekaromumecs
IJIOCKOCTH, ITEPECEKArOUeECs
npsiMasi ¥ IIOCKOCTb;
MOJIYITPOCTPAHCTBO

https://m.edsoo.ru/T2NNAUSWK

[TonsTus: nepecekaromuecs
IJIOCKOCTH, NEPECEKArOIUECS
npsiMasi ¥ IIOCKOCTb;
MOJIYIIPOCTPAHCTBO

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

MHoOrorpaHHukKH,
n300paKeHNEe MPOCTEHIIINX

https://m.edsoo.rt/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

MIPOCTPAHCTBEHHBIX (Uryp,
HECYIECTBYIOIUX 00BEKTOB

MHOrorpaHHukKH,
300paKeHNEe POCTEHIIINX
MIPOCTPAHCTBEHHBIX (pUryp,
HECYIIECTBYIOIUX 00BEKTOB

https://m.edsoo.ru/88UACES52Y

AKCHOMBI CTEPEOMETPUH U
HIEPBbIE CJIECACTBUS U3 HUX

https://m.edsoo.ru/IDKRA603N

Axcuomel CTCPCOMCTPHUH U
TCPBLIC CICACTBUA U3 HUX

https://m.edsoo.ru/ZIP3R71.Q2

AKCHOMBI CTEpEOMETPUH U
THIepPBbIC CICICTBUS U3 HUX.
CniocoObl 3a1aHHS IPSMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U
IJIOCKOCTEN

https://m.edsoo.rt/AQXJIXEDYR

10

N3o06paxkenune ceueHmnit
nUpaMuibl, KyOa U PU3MBI,
KOTOpBIE MPOXOIAT Yepe3 uxX
p€bpa. M3obpakenue
NEPECCUCHUS MOJTYUYCHHBIX
mIockocTei. PackpammBanue
MOCTPOEHHBIX CEUCHUH
Pa3HBIMH LIBETaMU

https://m.edsoo.rw/EVUE9AZ7]

11

N3o0paxenue ceueHuit
MAPaMHUJIBI, Ky0a | TPU3MBI,
KOTOPBIE MMPOXOIST Yepe3 uX
pé6pa. N3obpaxenue
TIepECCUCHHUSI TTOJTyYCHHBIX

https://m.edsoo0.ru/XTIVCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

mIockocTei. PackpammBanue
MOCTPOEHHBIX CEUCHUH
pPa3HBIMH LIBETaMU

N3o0paxenue ceueHuit
MAPaMHUJIBI, Ky0a H TPU3MBI,
KOTOPBIE MMPOXOIST Yepe3 uxX
pébpa. N3obpaxenue

12 https://m.edso0o.ru/08L AY 6GMF
NepECEUCHUS TOJTyUEHHBIX
mockocrel. PackpamvBanue
IIOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU
N3o0paxenue ceueHui
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOPBbIE MIPOXOASAT Yepe3 Ux
é0pa. N3o00paxxeHue
13 Peop p https://m.edsoo.rut/EK WHL AW 84
MepPECEUCHUS TTOTYICHHBIX
miockocrel. PackpammvBanue
MOCTPOEHHBIX CEUCHUH
pa3HbIMU LIBETAMHU
Meton cnenoB s
14 . https://m.edsoo.ru/1JOON3 100
MOCTPOEHUS CeUEHUN
Meton cnenoB s
IIOCTPOEHUS CEUCHU.
15 vp . https://m.edsoo.ru/DDABJTC2N
CBolicTBa nepeceyeHuit
IPSIMBIX U IJIOCKOCTEN
Meton cnenoB s
MOCTPOCHUS CEUCHUIA.
16 p https://m.edsoo.ru/SN3SSUSEQ

CBolicTBa nepeceyeHui
IPSIMBIX U IJIOCKOCTEN



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0

17

[Toctpoenue ceuenuii B
nupamuze, Kyoe mo Tpém
ToukaMm Ha péopax. Co3znaHue
BBIHOCHBIX YepTeKel U 3aMUCh
IaroB MOCTPOEHUS

https://m.edsoo.ru/HFW637QDR

18

[TocTpoeHue ceyenuii B
nupamuje, Kyoe mo Tpém
Toukam Ha péopax. Co3znaHue
BBIHOCHBIX YEpPTEXKEHN U 3alUCh
11aroB noCTpoOCHUA

https://m.edsoo.:w/L62FFLCBW

19

[Toctpoenue ceyenuii B
nupamuje, Kyoe mo Tpém
ToukaM Ha péopax. Co3znaHue
BBIHOCHBIX UEPTEkKEH U 3aIUCh
I1aroB MOCTPOCHHS

https://m.edsoo.ru/JIAQINZCX

20

[MocTpoenue ceuenuii B
nupammze, Kyoe mo Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX UEPTEkKEH 1 3aIUCh
I1aroB MOCTPOCHHS

https://m.edsoo.ri/XJEZARSTO

21

[ToBTOpPEHME MIIAaHUMETPUU:
Teopema o

IMPOMOPIHUOHAIBHBIX OTPE3KaAX.

[TomoOue TpeyronbHUKOB

https://m.edsoo.ru/L.3FYZIL9LR

22

IToBTOpPEHME MIIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEYECHUAX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IUIAHUMETPHUH U

https://m.edsoo.rt/TPOF3DVV1



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1

CTepeoOMeTpUHr

23

KonrtponsHas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

https://m.edsoo.rt/EBLEQ9SZ1

24

B3anmHoOe pacnionoxeHue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBarouiecs npsmele.
[Ipu3Haky ckpemuBarOmuXcs
npsameix. [lapamiensHbie
IPSIMbIE B IIPOCTPAHCTBE

https://m.edsoo.ru/TYO9QBHKY

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IPSIMOU
napasuieibHON JaHHOU
MPSIMOM, MPOXOIAIIEH yepe3
TOYKY MPOCTPAHCTBA U HE
JIeXKalle Ha TaHHOUW MPsIMOM.
JlemMma o nepeceueHun
napajuiedbHbIX MPSIMBIX
MJIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapannenbHOCTH TpeX
npsMbIX. Teopema o Tpéx
napauieIbHbIX MPSMBIX.
TeopemMa 0 CKpeIIMBAOIINXCS
MPSAMBIX

https://m.edsoo.rt/TRPMZB3MZ

27

[TapamnensHoe
npoektupoanue. OCHOBHbIE
CBOMCTBA MapajuIeIbLHOTO
IPOEKTUPOBAHHUS.
N3obpakenue pa3HbIx Guryp

https://m.eds00.ru/03GRSOWZV



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV

B [TapaJUIEIbHON POEKIINU

28

LenTpanbHas npoekus. Yrou
C COHAIPABIICHHBIMU
CTOpPOHAaMH. YTOJ MEXIY
MPSIMBIMHU

https://m.edsoo.ru/Z5FPA6SHI

29

3amauy Ha JJOKa3aTeabCTBO U
HCCIICIOBAHHUE, CBSI3aHHBIE C
paCHOJ'IO)KeHI/ICM Hp?[MI)IX B
IIPOCTPAHCTBE

https://m.edsoo.ru/7W31COFG6

30

[TonsTHs: MapanIenbHOCTh
IIPSIMOM U INIOCKOCTH B
npocrtpaHcTse. [Ipu3Hak
[apaJUIEIbHOCTH NPSMOU U
rmockocth. CBOMCTBA
napajieIbHOCTH MPAMOU 1
IUIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomerpuueckue 3agaun Ha
BBIYUCIICHUEC U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapauIeTbHOCTBIO MPSMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE

https://m.edsoo.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
IIPOXOJSAIIETO Yepe3 TaHHYI0
IPSIMYIO Ha YEPTEXKE U
napajIeIbHOro Apyron
npsiMoil. Pacu€r oTHOLIEHNH

https://m.edsoo.ru/1PO6R5839

33

[TapannensHas mpoexuus,
MpPUMEHEHUE JJIsl TOCTPOCHUS
cedeHui kyoa u

https://m.eds00.1u/930T7FLSK



https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK

napautenenumnena. CBoncTBa
napajureJieumne1a v Ipu3Mbl

34

[TapaynenbHbIE MITOCKOCTH.
[Ipu3Haky napajuieIbHOCTH
JBYX IUIOCKOCTEN

https://m.edsoo.ru/QFUJAHV 88

35

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MIPUHAJICKALLYIO TaHHOMN
IJIOCKOCTH U CIIEACTBUSA U3
Hee

https://m.edsoo.ru/2WG4W4XNO

36

CaolicTBa napamieabHbIX
IUIOCKOCTEM: O
NapaJUIeIbHOCTU IIPSIMBIX
IepeceyeHus pu
IIEPECEYEHUU JIBYX
NapauleIbHBIX MIOCKOCTEN
TpeThen

https://m.edso00.ru/3KIKV3ROG

37

CBolicTBa napauiesIbHbIX
IUIOCKOCTEH: 00 oTpe3kax
napajieIbHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXIY
napajuieIbHBIMU
IUIOCKOCTSIMH; O IEPECEUEHUH
IIPSIMOM C IBYMs
napajjiebHbIMU MJIOCKOCTAMU

https://m.edsoo.rt/QLA4PYRAT

38

IToBTOpeHue: TeopeMa
[Mudaropa Ha mIockocTu

https://m.eds00.ru/9VIZIWCE]

39

[ToBTOpEHUE: TPUTOHOMETPHS

https://m.edsoo.ru/Z6FNNNTSD



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D

MPSIMOYTOJIBHOTO
TpeyrojbHUKa

CaoiicTBa Ky0a u

40 MPSIMOYTOJIBHOTO https://m.edsoo.rt/HYNIQ785Q
napajuienenumnena
Boluncnenue 1iamH OTpe3KoB B

41 Ky0Oe U psIMOyTOJIbHOM https://m.edsoo.ru/FZBZVPOEC
napajuieienunese
[IeprieHIUKyYIAPHOCTD NPSAMOKN

4o | mmmockocti. Hpusna https://m.edsoo.r/ISFSHOGG3
NEPIEHUKYJIIPHOCTU IPSIMOM
U TIOCKOCTH
[IeprieH UKy IAPHOCTD NPSAMOUN

43 | momockoetu. Hpusa https://m_edsoo.r/K38BG3IZH
NEPIIEHIUKYJIIPHOCTU IPSIMOM
U TIOCKOCTH
Teopema o CylieCTBOBaHMH U
€JMHCTBEHHOCTH IIPSIMOI,

44 HIPOXOJITEH HEpes TRy https://m.edsoo.ru/ WE3MTS4ES
IIPOCTPAHCTBA U
NEPIEHANKYJISIPHON K
IIJIOCKOCTH
[TimockocTtu u

45 MEPIEHANKYJISIPHBIE UM https://m.edsoo.ru/OKTGKHNSI
IpsIMble B MHOTOTpaHHHUKaX
[TmockocTtu n

46 MIEPIICHIUKYJISIPHBIE UM https://m.edsoo.ru/S1VOAWIW3

MMPpAMBIC B MHOT'OI'paHHUKAX



https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3

[leprieHAUKyIsp ¥ HAKIOHHAS.

47 ITocTpoenne nepneHauKysipa https://m.edsoo.ru/KIP9L.4ZCX
U3 TOYKHU Ha IPSIMYIO
[leprieHauKYSIp ¥ HAKIIOHHAS.

48 [TocTpoenne nepneHauKysipa https://m.edsoo.ru/2IITUD45PR
U3 TOYKU Ha IPSIMYIO
Teopema o Tpéx

49 NepHeHANKYIsIpax (mpsimast u https://m.edsoo.ru/CNE1PAIUS
oOpatHas)
Teopema o Tpéx

50 NEepIeHIUKYIApax (npsmas u https://m.edsoo.ru/IPCG564WN
oOpatHast)

51 Yo Mexy https://m.edsoo.ri/K4EHQ3E9E
CKPELIMBAIOIIMMUCS TPSIMBIMU
[Touck neprieHIUKyIApHBIX

52 HIDAMBIR © TOMOTHBIO https://m.edsoo.rt/EBY VPSMSI
NEePHEHANKYISIPHBIX
IJIOCKOCTEN

53 | Oproromamkioc https://m.edsoo.n/GPOZXSVHE
MIPOECKTUPOBAHKE
[TocTpoenue ceuenuii kyoa,

54 TIPHSMEL, TPaBHIbHON https://m.edsoo.ru/FSZMOA1AE
NUpaMUbl ¢ TOMOILBIO
OPTOTOHAJILHOMN MPOEKIINU
[TocTpoenue ceuenuii kyoa,

55 TIPHSMEL, TPaBHIbHON https://m.edsoo0.ru/T50FUDOOJ

MUPaMUJIBI C TTOMOIIBIO
OPTOTOHAJILHOMN MPOEKITNHN



https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ

CumMMeTpHs B MPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTH.

56 . https://m.edsoo.ru/N77K7ZM8K
[Tnockoctu cummeTpuit B
MHOTOTpaHHHKaX
[Ipn3nak

57 | "CPHCHAMKYIIPHOCTH IIPAMOH https://m.eds00.r/LIE703U3V
U TJIOCKOCTH KaK CIICJICTBHE
CUMMETPUU
[IpaBuiTbHBIE MHOTOTPAHHUKH.

58 Pacuét paccTosiHuii OT TOUKH https://m.edsoo.ru/Z9E166HHZ
JI0 TIIOCKOCTH
[IpaBuiIbHBIE MHOTOTPAHHUKH.

59 Pacuér paccTosiHuii OT TOUKH https://m.edsoo.rw/TISUOWZTH
710 TJIOCKOCTH
CriocoObI OMyCTHTD

60 HEPHEHAIYIAPET: https://m.edsoo.rt/DHFUCBWO6
CUMMETPUS, CIBUT TOYKH T10
napajieIbHON NMPAMON
CaBur no HenapamieabHON

61 MPSIMO, U3MEHEHUE https://m.eds00.rt/9OANVFE9E
paccTostHui
KonTponpHas pabota

62 ‘Baammiioe pacnonoxieHHe https://m.edsoo.ru/JW5UZNN8J
MPSIMBIX | TJIOCKOCTEHN B
npocTpaHcTee"”
[ToBTOpEHUE: YrOa MEKTY

63 MPSIMBIMH Ha TIJIOCKOCTH, https://m.edsoo.ru/SKORHWDFQ

TPUTOHOMETPHS B



https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ

IIPOU3BOJBLHOM TPEYT'OJIBHUKE,
TeopeMa KOCHHYCOB

[ToBTOpEHME: yrOa MEKIY

64 CKPEIIUBAIOIIUMHUCS TTPSIMBIMHU https://m.edsoo.ru/WBREU9US7
B [IPOCTPAHCTBE
I'eomerpuueckue MeToabl

65 BBIUYMCJIEHHS yIJIa MEKIY https://m.edsoo.ru/3U40237CK
MPSIMBIMH B MHOTOTPaHHHUKAX
JIByrpanssiii yroa. CBOMCTBO

66 JIMHEHHBIX YIJIOB JBYTPAHHOI'O https://m.edsoo.ru/8H4CYFABO
yriaa
[lepnienauKynsipHbIC

67 wiockocTH. CBoficTsa https://m.edsoo.rt/FIHM6INVD
B3aMMHO NEPIEHAUKYJISIPHBIX
IJIOCKOCTEN
ITpuznak
NEePHEHANKYISIPHOCTH
IJIOCKOCTE; TEOpEMA O

68 psIMOI MIepeceueHus IByX https://m.edsoo.ru/FYSTMQA43F
IJIOCKOCTEN
NEePIEHANKYISIPHBIX TPEThel
IJI0CKOCTH
IIpssMOyTOIBHBIM
napasuieNienune; Kyo;

69 M3MEpPEHMUsI, CBOMCTBA https://m.eds00.ru/K99DBNDAW
MPSIMOYTOJIBHOTO
napajuienaenunena

70 Teopema o ruaroHanmu https://m.edsoo.ru/E3T10AD6I



https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I

MPSIMOYTOJIBHOTO
napajenenunesa u
CJIeZICTBHE U3 HEE

71

CrepeomeTrpuueckue u
MPUKIIAIHBIC 33a4H,
CBSI3aHHBIE CO B3aHMHBIM
pacIoaoKeHNEeM MPSMBIX U
IUIOCKOCTH

https://m.edsoo.ru/4TBYU36HZ

72

[ToBTOpEeHwue:
CKPEILMBAIOIINECS IPSMBIE,
napaJuleJIbHbIE IIIOCKOCTH B
CTaHapTHBIX
MHOT'OI'PaHHMKAX

https://m.eds00.ru/TL947D6WK

73

[Tapa mapaiutenbHbIX
IJIOCKOCTEH Ha
CKPEIIHUBAIOIINXCS MPSAMBIX,
PacCTOSIHUE MEXTY
CKpCIIUBAOINMHUCA ITPAMBIMU
B IIPOCTBIX CUTYyalUAX

https://m.edsoo. W/ YFWZTQREN

74

Paccrosane ot ToukH a0
IIJIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ A0 IINIOCKOCTH

https://m.edsoo.rt/ W5GN4SEIM

75

Brruncnenue paccrosHuit
MEXy CKPEIIUBAIOLIUMUCS
HIPSIMBIMH C ITOMOIIBIO
NePHEHANKYISIPHON
MJI0CKOCTH

https://m.edso0.ru/SWIVIIHMD

76

Tpéxrpannslii yrou,
HEPaBEHCTBA IS

https://m.edsoo.ru/3IXGHNLQ4J



https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J

TpeXrpaHHbIX yriaoB. Teopema
[Tudaropa, Teopemsr
KOCHHYCOB M CHHYCOB JUISI
TPEXTPAHHOTO yTIia

DnemMeHTbl chepuuecKoit

77 T€OMETPHUHU: T€OJE3NUECKHIE https://m.edsoo.ru/HMVTV74CP
JIMHUM Ha 3emiie
KonTponpHas padora "Y

78 HTpOTRH "ﬂp B i https://m.edsoo.ru/IRTWZ59YU
paccTosiHus
CucreMaru3aius 3HaHUH

79 "MHOrOorpaHHyK U €ro https://m.edsoo.ru/VC3UOAK3B
3JIEMEHTHI"
II .B .

80 MPAMIIA. DR THPaMin https://m.edsoo.ru/J3R0247E0
[IpaBunpHas nupamua
[Ipusma. IIpsma aKJIOHHA

81 PUSMA. - PAMAI 1 HAICTOMHAA https:/m.edsoo.rw/INDHOOSEO
npusMbl. [IpaBunbHas mpusma
[Ipssmoit napainenenunen,

82 MPSIMOYTOJIbHBIN https://m.edsoo.ru/L.8803LZGS
rapasuiesienume, Kyo
B KJIbIE MHOTOTPAHHUKH.

83 PHTYICTRT EVI HOTOTParHHi https://m.edsoo.ru/B4TOMDU1D
Teopema Ditnepa
BrInykiible MHOTOTPaHHUKH.
Teopema Ditnepa.

84 [IpaBunbHbIE U https://m.eds00.rt/QOMX9GAILS
MOJTYIIPABUITLHBIC
MHOTOTPaHHUKH
KonTponpHas pabora

85 HIPOTIbHAT Pabot https://m.edso00.ru/3AN52B3TEM

"MHororpaHHuku"



https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM

[TonsiTue BexTOpa Ha

86 https://m.edsoo.ru/LRBSE3B09
IJIOCKOCTH M B TIPOCTPAHCTBE

87 CyMMa BEKTOpOB https://m.edsoo.ru/MNTSX2XI 8

88 PasnocTh BEKTOpPOB https://m.edsoo.ru/SHBMZ1POH

89 [IpaBuno napautenenunena https://m.edso0.ru/XS6ANTLA2
YMHOKEHHE BEKTOpa Ha

90 p https://m.edsoo.ru/MJUH128LR
4HUCIIO
Pa3znosxeHnue BekTopa 1o

91 0a3ucy TpEéx BEKTOPOB, HE https://m.eds00.ru/U760IDCTG
JICJKaIIUX B OJHOH IIJIOCKOCTH

92 CxangapHoe Npou3BeICHUE https://m.edsoo.ru/JZ46VNC71
Briaucnenune yria Mex

93 Y oy https://m.edsoo.1u/ITUSI96UQP
BEKTOpPAaMHU B MPOCTPAHCTBE
IIpocreiimue 3agaqu ¢

94 P A https:/m.edsoo.r/FIXV79TSB
BEKTOpaMHU
[Ipocteiimme 3anauu ¢

95 https://m.edsoo0.ru/JCWURNGO1
BEKTOpaMHU AQUps.//m.edSO0.I/JL, W LINNGIUL
IIpocreiimue 3agayu ¢

96 p A https://m.edsoo.ru/BEHWOELKS
BEKTOpaMHU
IIpocreiimue 3agaqu ¢

97 p a https://m.edsoo0.1u/P3WE8WZZSY
BEKTOpaMHU
O06o0061IEHE U

98 B . https://m.edsoo.rt/ECRMXSNM3
cucTeMaTu3aIusa 3HaHUi
O0001eHue 1

99 . https://m.edsoo.ru/XXBTFPSWL
cucTeMaTu3anus 3HaHui
Hrorosas xoHTpOIbHAA

100 P https://m.eds00.ru/SFGPDWNKO

paborta



https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO

4!

101 TOTOBA KOHTPOIbHAA 1 https://m.eds00.ru/X3ZG8A6SO
pabota
O06006111EH1E

102 terme u . 1 https://m.eds00.ru/931 AWXEK 1
cucTeMaTu3ausg 3HaHUI

OBILEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

102



https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KITACC

KoanuyecTBO 4acos

Ne Hara DJIeKTpPOHHbBIEe N (ppOoBBIE
Tema ypoka Kourpoasnsie | IIpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

IToBTOpEHME TEMBI
"KoopauHatel BeKTOpa Ha

1 1 https://m.edsoo.rt/WERSDSI4U
IJIOCKOCTH U B
npoctpaHcTse"”
[ToBTOpEHME TEMBI

2 "CkaJIsIpHOE MPOU3BEICHUE 1 https://m.edsoo.ru/M6JO60NJ7
BEKTOpOB"
[ToBTOpEHME TEMBI

3 "Bpruncienue yria Mexmy 1 https://m.edsoo.ru/55KY41LVG
BEKTOpaMH B MIPOCTpaHCTBE"
[ToBTOpEHME TEMBI
"VpaBHEHHE MPSIMOTA,

4 p . p 1 https://m.edsoo.ru/U20HPUS6W
IIPOXOJSIIIEH yepes3 1Be
TOYKH"
YpaBHEHHE IUIOCKOCTH,

5 HOpMaJlb, yPABHEHHE 1 https://m.edsoo.ru/VYIHSTERW
IUIOCKOCTH B OTpe3Kax
YpaBHEHHUE IUIOCKOCTH,

6 HOpMaJlb, yPaBHEHHE 1 https://m.edsoo.ru/541910WGX
IUIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1 https://m.edsoo.ru/NTYOG2APM
JIuHeiiHbIe HEpaBEHCTBA,

8 1 https://m.edsoo.ru/54EQ7JQSE

JIMHENHOE



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E

[IPOrpaMMHUPOBaHHE

JIuHeliHble HEPAaBEHCTBA,

METOJ CJICI0B

9 JIMHEHHOE https://m.edsoo.ru/VPKWBB4AA
MPOTrpaMMHUPOBAHNE
AHamuTHYECKHE METOIbI

10 pactieTa yrila Mexiy https://m.edsoo.ru/KHJI20M3PV
PSIMBIMU B
MHOTOT'PaHHHUKAX
AHamuTHYECKHE METOIbI

] | Pacteta ylIa MeRLY hitps:/m.edsoo.r/DDXUUAIAS
IIJIOCKOCTSIMU B
MHOTOT'PaHHHUKAX
®dopmya paccTOsSHUS OT

12 TOYKH JI0 INIOCKOCTHU B https://m.eds00.ru/SG451UUG1
KOOpJAMHATAX

13 Haxoxnenie pacerosuii ot https://m.edsoo.ru/8V2N4 X113
TOYKH JI0 MJIOCKOCTH B KyOe
Haxoxnenue pacctostHuit OT

14 TOYKHU JI0 INIOCKOCTHU B https://m.edsoo.ru/UZ15UU37F
MPaBUILHOMN TTUPAMHUJIC
KonTponbhas pabora

15 " AHanmuTHyeckas https://m.edsoo.ru/SNGI1GHFM
reomeTpus”
CeueHust MHOIOIPaHHUKOB:

16 CTaHJIapTHbIE https://m.eds00.ru/219603NHQ
MHOTOTPaHHUKH

17 (CCHCHNS MHOTOTPaHHHKOB: https://m.edso0.1u/52XG0O2J5B



https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B

18

CeueHus MHOT'OI'paHHUKOB:

CTaHJapTHHIE TIIIOCKOCTH,
NepeCceUCHHS TPSIMBIX U
IUIOCKOCTEN

https://m.edsoo0.ru/CUP7TCPXQ

19

[TapamenbHbIE TPsIMBIE U
IUIOCKOCTH: MapaJulebHbIE
CeueHUs

https://m.edsoo.ru/MM69MKRDP

20

[TapamienbHble IpsIMBIE U
TUTOCKOCTH: PacyET
OTHOILUEHUH

https://m.edsoo.ru/O71ROI1JFI

21

[TapaienbHble IpsIMBIE U
IUIOCKOCTH: YIJIbI MEXIY
CKpCIIUMBAOIINUMHUCA
PSMBIMU

https://m.edsoo.ru/26EPTM74A

22

[IepnieHauKyIsIpHBIE
IpsIMbIE U TJIOCKOCTH:
CTaH/IapTHbIE Maphbl
NEePIEeHIUKYISPHBIX
MJIOCKOCTEH U MPSIMBIX,
CUMMETpUU
MHOTOTPaHHHUKOB

https://m.edsoo.ru/YQUVT6VZX

23

[IeprienauKynsipHBIE
IPSIMBIE U TNIOCKOCTH:
TeopeMa O Tpex
NEPIEHANKYIIAPAX

https://m.edsoo.ru/HQIN20ZJP

24

[IepnieHauKynsIpHBIE
IPSIMBIE U TIIOCKOCTH:
BBIUHCJICHYS UTVH B
MHOTOTpaHHHMKaX

https://m.edsoo.rut/OWFAQI1A9]



https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J

25

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB,
(dbopMybl A1 IIoLIaei,
coo0paxeHus MoAo0ous

https://m.edso0.rut/FDRZ0O9G4X

26

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB,
(hopMyITBI 17151 TUIOMIAEH,
COOOpakeHHS TI0T00MS

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

27

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB,
(hopMyJTBI 17151 TUIOMIAEH,
COOOpakKeHUS TI0I00MS

https://m.edsoo.ru/HWHVFENLOO

28

IInomanu ceuennit
MHOTOT'PAHHUKOB: TIJIOIIA TN
MOBEPXHOCTEH, pa3pe3aHus
Ha YaCcTH, COOOpaKeHUs
oa00Ms

https://m.edsoo.ru/ X2HRM9HD4

29

IInomanu ceuennit
MHOTOTPAaHHUKOB: TIJIOIIA TN
MMOBEPXHOCTEM, pa3pe3aHus
Ha YacTH, COOOpasKeHUs
oa00Ms

https://m.edsoo.ru/8H4ELYING6

30

KontponpHas padota
"[ToBTOpEHME:
MHOT'OTPaHHHKH, CEUYEHUS
MHOTOTpaHHHUKOB"

https://m.edsoo.ru/SSUWIWWV1

31

O0BpéM Tena. O0beEM
PSIMOYTOJIBHOTO
napasuieenuneia

https://m.eds0o0.ri/6UXGOORC9



https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9

3amaun 06 yaBOCHUH Ky0a, O

32 KBaJparype Kyoa; o https://m.edsoo.ru/VK2J2TXEF
TPUCEKIINH yTJIa
CrepeomeTpuyiecKue 3a1auu,

33 CBA3ARHBIC C 00BEMOM https://m.edsoo0.ru/0DR6H6TQS
MPSIMOYTOJTLHOTO
napajuiejenumneaa
[IpukiagHeie 3agauu,

34 CBXE},,aHHHe © BHIHHCICHHEM https://m.eds00.ru/OSHTIOT1G
00BEMa MPSAMOYTOIHHOTO
napajuiejenumneaa

35 O06BEM TIPSIMOI TPU3MBI https://m.edsoo.ru/8AILIYHYJ
CrepeomeTpuueckue 3aj1auu,

36 CBSI3aHHBIC C BHIYMCIICHUEM https://m.edsoo.ru/ID8HV54A9
00BEMOB IPSAMOI IPU3MBI
[Ipuknagueie 3a1a9u,

37 CBSI3aHHBIE C 00BEMOM https://m.edsoo.ru/QIYCAF8IU
MIPSIMOM IIPU3MBI
Brruucnenne o05EMOB TeI ©

38 MOMOTHBTO onpez.[.eneHHoro https://m.edsoo.ru/ON585060H
uHTerpana. O0bEM
HaKJIOHHOHW TPU3MBI
Brraucnenue o0EMOB Te €

39 MOMOTHBTO onpez.[.eneHHoro https://m.edso0o.ru/2CJLCMK8N
uHrerpana. O0bEM
MIUPAMH/IBI
dopmyna o0bEMa

40 https://m.edsoo.ru/AL3PODCIE

IMUpaMHU/ibl. OTtHomeHne



https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E

00BEMOB IMUpPaMU/I, C OOIITUM
YTIIOM

dopmyna o0bEMa
nupamuibl. OTHOILIEHUE

41 https://m.eds00.1u/3GO0OAJRNY
00BEMOB IMUPaMU/I C OOIITUM
YTJIOM
CrepeomeTpuyiecKue 3a/1auu,

42 CBs3aHHbBIE ¢ 00BEMAMH https://m.edsoo.ru/7TRERHWO7
HaKJIOHHOM TIPU3MBbI
CrepeomeTpuuecKkue 3aj1auu,

43 CBsI3aHHBIE C 00BEMaAMU https://m.eds00.ru/SF480DTS6
TTUPAMH/TBI
[IpuknanHeie 3a1a4u MO
teme "O0bEMbI TENT",

44 .. https://m.edso0o0.ru/9SF6OYYVX
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBI
[Ipuknanneie 3a1a4u MO
teme "O0bEMbI TEN",

45 ) https://m.edsoo.ru/Z4MZ27RMY
CBsI3aHHBIE C 00BEMOM
TTUPAMH/TBI
[Tpumenenne o0bEMOB.

46 Brruucnenue pacctossHus 10 https://m.edso00.ru/I39CX0O3CP
IUIOCKOCTH
KontponpHas padota

47 " . " https://m.edsoo.ru/XNWZSSJ7P

O06bEM MHOTOTpaHHUKA

Hunmuaapudeckast

48 MMOBEPXHOCTh, 00pa3yIoIIHe https://m.edsoo.ru/7DHKEHEG6

ATUHAPUIECKON



https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6

MMOBEPXHOCTH

Hunuaap. [pamon
KpyTOBOM LIUIUHAP.

49 https://m.edsoo.ru/MAVW4KY55
Ilnomaae moBepxHOCTH
IUAJTUHIPA
KoHnnyeckas noBepXHOCTb,

50 o0Opa3yronme KOHUIeCKOU https://m.edsoo.rw/PVRETHQ6Y
nosepxHoctu. Konyc
Ceuenue koHyca

51 IUIOCKOCTBIO, MAPAIIIEIbHON https://m.edsoo.rt/EOVSHALSL
MJIOCKOCTH OCHOBAHUS
Y ceu€HHBIN KOHYC.

52 N3006pakeHne KOHYCOB U https://m.edsoo.ru/9VKWVDCTE
YCE4EHHBIX KOHYCOB
ITimomane OOKOBOI

53 MMOBEPXHOCTHU U MOJHOK https://m.edsoo.ru/AWKBIE4NE
MOBEPXHOCTU KOHYyCa
ITimomane OOKOBOI

54 MMOBEPXHOCTHU U MOJHON https://m.edsoo.ru/9NFAUE3KJ
MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3a1aumn

55 Ha AOKAsaTebeTio 1 https://m.edsoo.ru/QZVHSEXL9
BBIUHCJICHHE, TOCTPOCHUEM
CEUYEeHUH IMINHIpPA, KOHYyCa
CrepeomeTpuueckue 3a1aun

56 Ha AOKAsaTebeTio 1 https://m.edsoo.ru/AKF6PW62W

BBIYHUCJICHUEC, IIOCTPOCHUEM
CeueHH I OUWJINHApA, KOHYCa



https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W

[Tpuxknaguelie 3a1auu,

57 https://m.edsoo0.ru/3429Z1L. HT5
CBSI3aHHBIE C IHJIMHIPOM
IIpuknagaeie 3amaun,

58 P A g https://m.edsoo.ru/ZY6ENPVKD
CBSI3aHHBIE C IIHJIMHIPOM

59 Cdepa u map https://m.edsoo.ru/WI1TVKAJOR
[Tepeceuenue cdepsl u mapa
¢ m1ockocThio. Kacanue

60 https://m.edsoo.ru/JFSNB5ZS0
mapa u cepbl INIOCKOCTHIO.
Bun u n3o0paxkenue mapa
[Tepeceuenue cdepsl u mapa
¢ m1ockocThio. Kacanue

61 https://m.edsoo.rt/M6WK9K950
mapa u cepbl INIOCKOCTHIO.
Bun u n3o0pakenue mapa
VYpaBuenue chepsl.

62 [Tnomane cheprr u e€ https:/m.edsoo0.ru/USG24BO8H
yacTen

63 CummeTtpust cdepsl U mapa https://m.eds00.ru/6E6GX0YJS
CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYHCJICHUE, CBS3aHHBIE CO

64 . https://m.edsoo.ru/MSYBPKH7R
cthepoit u mapom,
MOCTPOEHUEM UX CEUCHUU
IJIOCKOCTBIO
CrepeomeTpuueckue 3a1aun
Ha JI0Ka3aTeJIbCTBO U

65 BBIYMCIICHHE, CBI3aHHBIE CO https://m.edsoo. s u/MXRDTK72T

chepoii u mapom,
MIOCTPOCHHUEM MX CCUCHHI



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T

TIJIOCKOCTBIO

IIpukiagueie 3agauu,

66 CBsI3aHHBIE CO cepoit u https://m.edsoo.r/XWSLI7A9J
mapom
[ToBTOpEHME: OKPYKHOCTH

67 Ha TUIOCKOCTH, BHAHCICHI https://m.edsoo.ri/EJ2QDAVE]
B OKPYKHOCTH, CTaHJaPTHBIC
moao0ous
PaznuyHble KOMOMHAIIUN TET

63 BpAIlEHNS U https://m.edsoo.ru/LE7933L.XX
MHOTOTPaHHHUKOB
3agaun o teme "Tena u

69 " https://m.edsoo.ru/PHHLCGS4E
MMOBEPXHOCTHU BpaIllEHUs

70 3anatn o Teme "Tena H" https://m.edsoo.ru/22WPBLTP9
MTOBEPXHOCTH BpaICHUS

71 Kontponsias padora "TeH"a https://m.edsoo.ru/33W222M63
Y TIOBEPXHOCTH BPAIICHUS
O6wém nununaapa. Teopema

72 00 00BEME IpsIMOTO https://m.edso0.ruw/1ZN2S6ZMO
WIHH]PA
Berauciaenue o0EMOB Te €

73 TOMOILBIO OIIPEACIEHHOTO https://m.edsoo.rt/ACTOMFMVE
uHTerpaiga. O6bEM KoHyca
[Tmomaau OOKOBOH U

74 IIOJIHOM ITOBEPXHOCTHU https://m.edsoo.ru/ZYTK7P8B1
KOHYyca
CrepeomeTprieCcKHe 3a1a4u,

75 https://m.eds00.ru/709VIYPSC

CBA3aHHBIC C BBIYHMCIICHUCM



https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC

00BEMOB IUITMHPA, KOHYCA

76

[IpukiagHele 3aga4u 1o
teme "OOBEMBI U TUTOIIAH
noepxHocrel Ten"

https://m.edsoo.ri/QXEA9GPVB

77

O0BEM mapa 1 mapoBoro
cekropa. Teopema 06
00Béme mapa. [Tnomanp
cdepsl. CTepeomMeTpudecKue
3aJ1a4M, CBSI3aHHBIC C
BBIUKCIIEHHEM 00BEMOB
1Iapa, apoBoro CerMeHTa u
IIAPOBOTO CEKTOpa

https://m.edsoo.ru/VV60ONBVZX

78

[IpukiagHelie 3ana4u o
teMe "OO0bEMEBI TET",
CBSI3aHHBIE C 00BEMOM II1apa
U TUIOIIAAbI0 chephl.
CoOOTHOILLIEHUS MEXKTY
TUTOMIA/IIMU TTIOBEPXHOCTEH U
00BEMaMH OLOOHBIX TENI

https://m.edsoo.rw/EZHIGRUEJ

79

ITonoGOHbIE TENA B
npocTtpaHcTBe. M3Menenue
00BbEMa Ipu MOJ00HH.
CrepeomeTpuyeckue 3aj1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB TeJI U IIOMIAAEH
MIOBEPXHOCTEN

https://m.edsoo.ru/H24188MK Q

80

KonTtponsHas padora
"Ilnomanu moBEpXHOCTU U
00BEMBI KpyTIbIX TEN"

https://m.edsoo.ru/73UODGNYR



https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR

JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxenus. JIBuxeHUs 1

81 https://m.edsoo.rt/RXJ4Y WONA
paBeHcTBO puryp. OOmue
CBOWCTBA IBWKEHUI
Buner nemkeHunii:
napasuieIbHbIN IEPEHOC,
82 LIEHTpaJIbHAsi CAMMETPHS, https://m.edsoo0.ru/ZSUA7INTX
3epKajbHast CHMMETPHS,
MOBOPOT BOKPYT MPSIMOit
IIpeoGpa3oBanus mogo0us.
83 peodp uﬂ https://m.edsoo.ru/A1PU2WOAX
[Ipsimast u chepa Ditnepa
T'eomerpuueckue 3agaun Ha
84 P s https://m.edsoo.rt/KFDHOMGKZ
MPUMCHCHUE IBYKCHHUS
KourpoabHas padbora
85 | P P " https://m.edsoo.ru/4F52B11KK
BekTopsl B IpocTpaHCTBE
O06o0matoiee MOBTOPEHHE
11 moHSATHI ¥ METOJIOB
Kypca reomerpun 10-11
86 KJIaCCOB, CUCTEMaTH3alIlHs https://m.edsoo.ru/ITHVB2NZH9
3Hanuit: "llapanienbHoCTh
IPSIMBIX U IIJIOCKOCTEN B
npocTtpancTse"
Ob6o06m1aroiee MOBTOpeHNE
11 HOHATHH U METOIOB
Kypca reomeTrpuu 10-11
87 P P https://m.edsoo.ru/AQEFPERJ0

KJIaCCOB, CHUCTEMaTH3aus
3HaHui: "BekTopsl B
npocTpaHcTBe"



https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0

88

O6o0matoriee MOBTOPEHHE
11 moHATUN 1 METOIOB
Kypca reometrpun 10-11
KJIACCOB, CUCTEMAaTH3aIlHs
3HaHUU: "BekTopsl B
npocTpaHcTse"

https://m.edsoo.ru/3NIJOLNG63

89

O6o0maromiee MOBTOPEHHE
11 moHATUNA 1 METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTU3alIH
3nanuii: "O0bemM
MHOTOrpaHHHKa"

https://m.eds00.ru/B85S7TVDTC

90

Ob6o061aroriee MOBTOpeHNE
11 noHsATH U METO/I0B
Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTH3aIIs
3HaHui: "O0beM
MHOTOIpaHHHUKa"

https://m.edsoo.ru/AJX4CDPSI

91

Ob6o06m1aro1ee MOBTOPeHNE
11 noHsATHA ¥ METO/I0B
Kypca reomerpuu 1011
KJIACCOB, CHUCTEMaTH3alus
sgagui: "Tlnomanu
MOBEPXHOCTU M 0OBEMBI
KpYIJIBIX TEN"

https://m.edsoo.ru/H2ZABPRXO

92

O6o0mmatomiee MOBTOPEHHE
11 moHATUN 1 METOIOB
Kypca reometrpun 10-11
KJIACCOB, CUCTEMATH3AIINS

https://m.edsoo.ru/JGIDJSONK



https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
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sgagui: "[lmomanu
TTOBEPXHOCTU U 00BEMBI
KpyrJibIxX Ten"

Hrtorosast KOHTpoOJIbHASA

93 https://m.edsoo.1u/GXZMP89GD
paborta
Hrorosas xoHTpOIbHAA
94 P https://m.edsoo0.ru/3J174MY 6M
pabota
[ToBTOpEeHUE, 0600IIEHNE 1
95 N https://m.edsoo.ru/UI26CB4XL
cUCTEMATU3aLUs 3HAHUH
Hctopus pazsutus
CTEPEOMETPUHU KaK HAYKU U
e€ poJIb B Pa3BUTHH
96 https://m.edsoo.ru/IESALO6BS
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH
Hcropus pazButus
CTEpEOMETPUH KaK HAyKu U
€€ posIb B Pa3BUTUU
97 p p https://m.edsoo.ru/8ZKNMYF03
COBPEMEHHBIX MHKCHEPHBIX
¥ KOMITBIOTEPHBIX
TEXHOJIOTUHU
Ucropus pa3zsutus
CTEpEOMETPUH KaK HAyKH U
€€ poJIb B Pa3BUTUU
98 p P https://m.edsoo.1u/4 1 X3XKQOG
COBPEMEHHBIX MHKCHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH
99 Wcropus pasButus https://m.edsoo.rw/4APGHOJYAH
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CTEPEOMETPUH KaK HAYKU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH
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Hctopus pazsutus
CTEPEOMETPUHN KAK HAYKU U
€€ poJIb B pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX
1 KOMITbIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/GEJCO734F
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Hcropus passutus
CTEPEOMETPUU KaK HAYKU U
€€ poJb B Pa3BUTHUH
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIbIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/RK4XSFWNR
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Hcropus passurus
CTEpPEOMETPUH KaK HAyKU U
€€ poJb B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB
1O [IPOTPAMME
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INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OBFPA30BATEJLHOM TPOT'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble mMpeaMeTHBbIE Pe3yJILTATHI 0CBOEHHsI OCHOBHOI
NpoBepPsieMOro L
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero oopa3oBanusi
pe3yabTara
7 I'eomertpus
7.1 OrniepupoBaTh NOHIATHSIMU: TOUKA, MPAMasi, INIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS M3 HHUX NPH PEIICHUH
' TEOMETPUUYSCKHX 3a/1a4
73 OnepupoBaTh MOHATHSAMH: MMAPAUICIBHOCTh W TEPIEHIANKYJIIPHOCTH
' HPSAMBIX U IJIOCKOCTEM
74 KnaccudunupoBars B3aUMHOE pPACIIONIOKCHHE NPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAaHHBIM yTOJ, TPAaHU ABYTPAHHOTO YT,
7.5 pebpo IBYTrpaHHOTO YIJia, JIMHEWHBIM Yol JBYTPAaHHOTO YIiia, TpagycHas
Mepa JIBYTPaHHOTO yria
76 OnepupoBaTh MNOHATHUSAMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIBINA
) MHOTOTPaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, TPABUIIbHBII MHOTOTPaHHUK
77 Pacrio3HaBaTh OCHOBHBIC BHIbI MHOTOIPAHHUKOB (IMpaMHaa, IPU3MA,
’ MPSMOYTOJIBHBIN TTapajuieenumnes, Kyo)
KnaccudpunupoBars ~ MHOTOTpaHHUKH,  BBIOMpasl ~ OCHOBAaHUS IS
7.8 KJIacCU(UKAIUHU (BBIMYKIbIC U HEBBITYKJIBIC MHOTOTPAHHHUKH, TPAaBUIHHBIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIC PU3MBI, TTapalIeIICITUTICIB] )
7.9 OnepupoBaTh MOHATHUAME: CEKYIIasi TNIOCKOCTh, CEYCHIE MHOTOTPAaHHUKOB
710 OOBSACHATH MPUHIIMIBI TTOCTPOCHHS CEYECHUN MHOTOTPAaHHUKOB, MCTIOJIB3YS
) METOJ CIIEI0B
CTpouTh CceYeHHS MHOTOTPAHHHKOB METOJOM  CIICZIOB, BBITIOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BHJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKIEHUE TCOMETPHUYSCKUX BEJIMYMH IO OOpasiam
WIH aJTOPUTMaM, TPUMCHSS HM3BECTHBIC AHAJTUTHYECKHE METOIBI TIpH
7.12 pELICHUH  CTAaHAAPTHBIX MAaTEMATMYECKMX 3ajlad Ha  BBIYHCICHHE
PacCTOSTHUN MEXIy ABYMsS TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
TUTOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS PSIMBIMU
Pematp 3amaun Ha HaXOXKIEHUE TCOMETPHUYSCKHUX BEJIMYMH IO OOpasiam
7.13 WM QJIFOpUTMaM, MPUMEHSS H3BECTHBIE AHAIUTHYECKUE METOIbI IpHU

pPE€IICHUN CTAaHAAPTHBIX MAaTEMAaTHYCCKHUX 3ada4 Ha BBIYHUCICHUC YIJIOB




MEXIY CKPEIIMBAIOIUMUCA TMPSAMBIMHA, MEXIY NPSIMOA M TUIOCKOCTHIO,
MEXy TIIOCKOCTSMHU, ABYTPAHHBIX yTJIOB

Brruucasate 00bEMBI U IJIOMIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma,

7.14 NUpaMKua) C¢ TIpUMEHEHUEM (QOpMYyJl, BBIYHMCIATH COOTHOLICHHUS MEXIY
TJIOMIAIMU TTIOBEPXHOCTEN, 00bEMaMH MOJOOHBIX MHOTOTPAHHHUKOB
715 OnepupoBaTh MOHATUAMH: CHUMMETpPUS B MPOCTPAHCTBE, LIEHTP, OCh HU
' TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHOOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TEeOMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKax
[IpumensTh reoMeTpuueckue (QakThl ISl PEUIeHHs] CTEPEOMETPHUYECKHX
7.17 3a/a4, MOPEANONaralollUX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHUS 33JIaHbl B IBHOU hopMme
718 [IpumensTh mpocTeillline MporpaMMHBIE CPEACTBA U AJIEKTPOHHO-
' KOMMYHHKAIIIOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKHIX 3a]1a4
719 [IpuBOIUTH TpUMEpPHl MATEMATHUYECKHUX 3aKOHOMEPHOCTEH B MPHUPOJE M
' JKW3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHsTh MOMyYEeHHbIE 3HAHUS HAa MPAKTUKE: aHAJIM3UPOBATH peajbHbIE
CUTYyalluu ¥ MPUMEHITh U3YUCHHBIC MOHSATHUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTHYeCKH CPOPMYITUPOBAHHON MPOOJIEMbI, MOJCIIUPOBATH peaTbHbIC
7.20 CHUTyallUM Ha A3bIKE T€OMETPHUH, HUCCIEI0BATh MOCTPOCHHBIE MOMAEIH C
WCITOJIb30BAaHUEM T€OMETPHUUECKUX TIOHITHI M TEOpeM, armaparta aareOpsl,
pemate  MpakTUYeCKHe  3a7aud,  CBA3aHHBIE C  HAXO0XJICHHEM
TEOMETPUUECKUX BEIUYUH
11 KIIACC
Kon N
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NPOBEPSIEMOro .
0o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHus
pe3yJabrarta
6 I'eomeTpus
OnepupoBaTh MOHATHIMH: [HIMHIAPUYECKAs IMMOBEPXHOCTh, O0Opa3yroIine
6.1 UWJIMHIPUYECKON TMOBEPXHOCTH, UWIWHIP, KOHUYECKAass IOBEPXHOCTb,
o0pa3yronire KOHH4eCKOi MOBEPXHOCTH, KOHYC, ceprudeckasi HOBEPXHOCTh
6.2 PacrioznaBats Tena BpaimieHus (IHHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOTyUEHHSI TEJ BPALLICHHS
6.4 KnaccudummpoBars B3auMHOE pactiofiokeHHe cephl U TIOCKOCTH
OniepupoBaTh NOHIATHSAMU: IAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BHICOTA
6.5 CErMEHTa, IIAPOBOW CJIOM, OCHOBAHHME IIAPOBOrO CJOS, BHICOTA IIAPOBOrO

CJ1051, IIAPOBOH CEKTOP




6.6

Beruucnsate 00bEMBI W TUIOHIAJAM TOBEPXHOCTEH TENM  BpallICHHS,
TEOMETPUUYECKHUX TeJI C MPUMEHEHHEM (HOPMYIT

6.7

OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHMK, BIIMCAaHHBIA B cdepy U
OTIMCAHHBIN OKOJIO cdepbl, cdhepa, BMUCAaHHAsT B MHOTOTPAHHHUK WIJIH TEIIO
BpalIeHUs

6.8

BBIYucnaTh COOTHOMIEHUS MEXTy TUIOMAASIMHI TTOBEPXHOCTEH U 00bEMaMu
MOAOOHBIX TEN

6.9

N3o0paxath u3zydaemble GUTYpbl OT PYKHM M C TPUMEHEHHEM IMPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

BoinonHATe (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (QUryp: BUI CBepXy, COOKy, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpallleHus

6.11

W3Bnekarb, WHTEPIPETHPOBaTH M MpeoOpa3oBbIBATh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETpUYECKHX (Urypax, IMpeACTaBICHHYI0 Ha
YEepTe)kax U pUCYHKaX

6.12

[IpumensTe reomerpudeckre (aKThl UIS PEMICHHS CTEPEOMETPHUYECKUX
3a/1a4, NPEIIONATralIuX HECKOJIbKO IIAaroB pELIEHUs, €CJIH YCJIOBHS
IIPUMEHEHUS 3aJlaHbl B IBHOU opMme

6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATS  AEWCTBUS  CIIOKEHUS BEKTOPOB, BBIUUTAHHS BEKTOPOB U
YMHOXKCHHUSI BEKTOpa Ha 4YHUCIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHHU
o0JagaroT

6.15

[TpuMeHsTh MpaBUIIO Napajuieenuea Ipy CI0KEHHH BEKTOPOB

6.16

OnepupoBaTh MNOHSATUSAMM: JEKAapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YTOJI
MEXIy BEKTOpaMH, CKaJISIPHOE IPOU3BEIAECHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBI

6.17

Haxomute cymMMy BEKTOPOB M NPOM3BEJCHHE BEKTOpa Ha 4YMCIIO, Yol
MEXJy BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIIAJbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3azaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT

6.19

Pemrats HpOCTCfIIHPIC TCOMCTPUUCCKUEC 3a/la4i Ha IIPUMCHCHHC BCKTOPHO-
KOOPpAWHATHOT'O METOda

6.20

Pemate 3amaum Ha J0Ka3aTEIbCTBO MATEMATHYCCKUX OTHOIICHHN H
HaXO0XXACHUE T'COMETPHUUYCCKUX BCJIMYUH I10 06pa3uaM WK aJiIropuTtMam,
IIPUMCHSA HU3BECTHBIC METOJbI Ipu pEIICHUN CTaHAAPTHBIX
MAaTEMATHYCCKUX 3aJa4

6.21

[IpuMeHATh HpoCTEWIIHE IPOTPaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a]1a4

6.22

[IpuBOoauTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE M
JKU3HM, PACIIO3HABATh NPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE




6.23

[IpuMeHATh MOTy4YeHHbIE 3HAHUS HA MPAKTHKE: aHATU3UPOBATH pPEabHBIC
CUTYallUu ¥ MPUMEHATh U3yUYEHHBIE MOHITHS B MPOLIECCe TOMCKA PelleHus
MaTeMaTH4ecKu cPOpMYITUPOBAHHON MPOOIEMBI, MOJEIUPOBATh pealbHbIE
CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIEAOBAaTh IMOCTPOCHHBIE MOJENIU C
UCIIONb30BaHUEM T€OMETPUUYECKUX TOHATUH U TEopeM, ammapaTa anreOpsl,
pemaTth  MpakTUYEeCKUWEe  3a7auyd,  CBA3aHHbIE C  HAXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KUIACC

Kon
7

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

7.1

OCHOBHBIC TTOHSATHUSI CTCPCOMCTPUH. Tqua, npsmas, ILUIOCKOCTb, IIPOCTPAHCTBO.
[TonsiTue 00 akCMOMATUYECKOM MOCTPOCHUHN CTCPCOMCTPUU: AKCUOMBI CTCPCOMCTPUN U
CIICACTBHUA U3 HUX

7.2

B3anmMHOe pacnonokeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAOIINECS, MTapalIeIbHbIE
U CKpeliuBarouiecss npsmble. [lapamienbHOCTs MHOpsAMBIX W IJIOCKOCTEH B
IIPOCTPAHCTBE: MAapaJUICIbHbIE NPSMbIE B NPOCTPAHCTBE, NAPALIEIIBHOCTh TPEX
NpsIMBIX, NAPAJLIEIBHOCTh IMPSAMONM M IUIOCKOCTH. YTJIBIC COHAIIPaBICHHBIMHU
CTOPOHAMH, YroJl MEXKIy NpsMbIMU B mpocTpaHcTBe. [lapamienbHOCTH IUIOCKOCTEM:
napajulesibHblE IUJIOCKOCTH, CBOMCTBA MapaJUleNbHBIX IIOCKocTe. IIpocreimme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IIJIOCKOCTU: TETpa’ap, KyO, mapauienenunen,
MOCTPOEHUE CEUCHUI

7.3

[lepneHAUKYISIPHOCTh MNPSAMOM M IJIOCKOCTU: NEPIEHIUKYJISAPHBIE IIpsIMbIE B
IIPOCTPAHCTBE, NPsSMbIE NapaJlICIbHbIE U MEPIECHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHANKYJSIPHOCTH NMPAMON M IJIOCKOCTH, TEOpPEMa O NMPSIMOM NMEpPHIEHIUKYIAPHOU
IIJIOCKOCTH. YTJIBI B IMTPOCTPAHCTBE: YrOJl MEXAY IPSIMOM M IJIOCKOCTBIO, ABYTPAHHBIN
YTOJI, JINHENHBIA YroJl IBYTPAaHHOTO yriia. lleprnenauKyissp 1 HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MIIOCKOCTH, MPOEKLus (PUrypsl Ha
IUIOCKOCTh. [lepneHIuKyIsIpHOCTh MIIOCKOCTEN: NMPU3HAK MEPHEHIUKYISIPHOCTH IBYX
m10ckocTel. Teopema 0 TpEX NMeprneHaUKyIpax

7.4

[lonsiTHE MHOrOTpaHHMKAa, OCHOBHBIE JJIEMEHThl MHOTOIDAHHMKA, BBIIYKIIBIE H
HEBBIITYKJIbIE MHOTOIPAaHHUKHM, pPa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yrosjpHas
npu3Ma, TpaHH M OCHOBAHHUS NPU3MBI, MpsiMas U HAKJIOHHAs MPU3MbI, OOKOBas W
II0JIHAs IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsMoyroibHbIN Napajjiesenumes u
ero csoiictBa. Ilupamuna: n-yronbHas nupamuza, TpaHM U OCHOBAHHWE IUPAMUIBL,
OOKOBasi M TOJHAs MOBEPXHOCTb NMUPAMUJbI, NPAaBWIbHASA U yCeu€HHasi MUPaMUAA.
OnemMeHTbl NOpu3Mbl M nupamuibl. [IpaBuiibHblE MHOTOIpaHHUKHU: TIOHATHE
IPaBWJIBHOTO MHOTOIPAaHHUKA, IMpaBWIbHAs MpH3Ma M MpaBWiIbHAas MHPaAMUAA,
IpaBWIbHAs TPEyroJibHasg MUpaMUIa U IpaBWIbHBIN TeTpasap, kyO. [IpeacraBnenue o
NpPaBUJIbHBIX MHOIOTPAaHHUKAaX: OKTa’Ap, MAOAEKa’dap W ukocadapyrue CeueHus
MIPU3MbI U TUPAMUbI

7.5

CumMMeTpHsi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUKH, MPSAMOH, MIOCKOCTH.
OneMeHTbl  CUMMETPUM B NHMpaMUAAX, MapajuleleNuIeax,  IPaBHIbHBIX
MHOI'OI'PaHHHUKaX

7.6

Bbluniciienue 371€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHainu, yriel. Ilnomane
OOKOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOI MPU3MBI, IJIOIAAb OCHOBAHMH,




TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM Mpu3MbI. [1mo1mans 60K0BOI MOBEPXHOCTH U
MIOBEPXHOCTH TMPABUJIBHON MUpPAaMUBI, TeopeMa O IUIONIaIy yCEYEHHON MHpPaMHUIBL.
[Tonsitue 06 06béMe. OOBEM TUPaAMUIBI, TPU3MBI

7.7

[MomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHUSI MEXKIy IUIOIIAISIMHA TTOBEPXHOCTEH,
00BEMaMHU MTOO0HBIX TEJI

11 KUIACC

Kox
6

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

6.1

[{wmHapuYeckas MOBEPXHOCTh, 00Pa3yIOUIHE HINHAPHUECKOW TTOBEPXHOCTH, OCh
WINHAPUYECKOW ToBepxHOCTH. L[wimHap: ocHOBaHWS W OOKOBas MOBEPXHOCTH,
o0pa3yromas U 0Ch, TUIOMIAlb OOKOBOH U IMOJTHON TOBEPXHOCTH

6.2

Konunueckas moBepxHOCTb, 00pa3yrolne KOHNYECKON MOBEPXHOCTH, OCh U BepUINHA
KOHUYecKol moBepxHOCcTH. KoHyc: OCHOBaHME W BepIIMHA, OOpasyiomias U OCh,
Iomaab OOKOBOW M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasyromme u
BbICOTA, OCHOBAHUA U 601(013a;1 NOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IUIOMIalbp MoBepxHOCTU chephl. B3anmuoe
pacrnonoxxeHue cdepbl W TIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIomaasb

cepsl

6.4

N3o06paxenue Tea BpalleHus Ha MI0CKocTH. Pa3BépTka nunuHapa 1 KoHyca

6.5

KomOunanmu Ten BpaieHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMTMCAHHBIA OKOJIO
cdepsl, cepa, BMCaHHAs B MHOTOI'PAaHHHK, WM TEJIO BPAILICHHS

6.6

[Tonstue 06 06bEMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00bEME
NPSAMOYTOJIBHOTO Napaiesienunena u cieacTsusa u3 He€. O0bEM HWIMHIpA, KOHYCA.
O06BEM mapa u wiomaas cheps

6.7

HOI[O6HBI€ TCJla B IIPOCTPAHCTBE. CooTHoIIeHUSA MCKAY IomaassMu HOBCpXHOCTeﬁ,
o0BEMaMHu l'[OI[O6HBIX TCII

6.8

Ceuenust nunIMHApa (MapajjieIbHO W TMEPHEHIUKYISPHO OCH), CEYEHHs] KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXO/AAIIEe Yepe3 BEPIIMHY ), CeUeHHsI 11apa

6.9

Bektop Ha mimockoctd M B mpoctpaHcTBe. ClIOXKEHHWE U BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BeKTOpa Ha yucio. PaznokeHue BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBmiio mapamienenumnena. Pemenne 3aaa4, CBI3aHHBIX ¢ MPUMEHEHHEM
MpaBWI IEUCTBUN C BEKTOPAMH

6.10

[IpsiMmoyronbpHasi cucTtemMa KOOpJAMHAT B TMpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3amaun B KOOpAMHATaX. Yroid Mexay BekTopamu. CkanspHoe
MPOM3BE/ICHUE BEKTOPOB. BhIuncieHHe yIiIOB MEXIy NPSIMBIMH U TIIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




MPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJibTATaAM OCBOEHMUSI
MPOBEPAEMOro OCHOBHO# 00pa30BaTeJIbHOI NMPOrpaMMbl CpeHero 001ero
TpeOOBaHUSA oOpa3oBaHus

Brnagenne MeromaMu JOKa3aTeNIbCTB, AJITOPUTMAMHU pEUICHUS 3a1ad;
yMeHue (OpPMYJIMpPOBATH W OINEPHUPOBATH TOHATHSIMH: OIpEACICHHE,
aKCMOMa, TeopeMa, CIEJICTBUE, CBOWCTBO, TPHU3HAK, 0KA3aTeIbCTBO,
PaBHOCWIbHBIC (OPMYITHPOBKH; MPUMEHATh UX; YMEHHUE (HOPMYITHUPOBATH
00paTHOE M TPOTHUBOMOJIOKHOE YTBEP)KICHHE, NPHUBOJUTH TPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUY;
IMPOBOAWTL AOKA3aTCIbHBIC PACCYKACHHA IPpHU PCIICHUN 3aa4d, OLICHUBATb
1 JIOTHYECKYH)  TMPAaBHIBHOCTh  PACCYXJICHUWH, yMEHHE OIEepPHpPOBATH
IOHATHUAMU: MHOKCECTBO, IMOAMHOKXCECTBO, OII€pallMM HaJd MHOXKCCTBAMMU;
YMEHHE UCIOJIb30BaTh  TCOPETUKO-MHOKECTBCHHBIM  ammapar — JJis
OIMUCaHUs PCaJIbHBIX MPOLECCOB U SIBJICHUU U Ipu pCUICHUU 3aaa4, B TOM
YHCIIe U3 IPYTHX YYEOHBIX MPEJIMETOB; YMEHUE ONEPUPOBAThH MOHITHIMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH; YMEHHUE 33/1aBaTh
U OIMHUCHIBATh Tpadbl Pa3IMYHBIMH CITOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

pelieHuu 3a1a4y

YMeHrne onepupoBaTh MOHATHSAMH: HATypajbHOE YHCJIO, ILEI0e YHCIIO,
CTEMEHb C IeJIbIM MOKa3aTesieM, KOPEeHb HATypaIbHON CTEIEHH, CTEMEeHb C
pallMOHAJIBHBIM I10KA3aTCJICM, CTCIICHL C HeﬁCTBHTCHBHBIM IIOKa3aTecJIEM,
agorapuM dYHClIA, CHHYC, KOCHHYC M TaHICHC MPOM3BOJILHOTO YHCIIA,
OCTaTOK 1O MOIYJI0, PAUOHAIBHOE YHUCIO, UPPALUOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJbHBIX, IEJbIX, PAIlMOHAIBHBIX, JICHCTBUTEIBHBIX
2 YHUCeN; YMEHUE UCTIOIb30BATh MPU3HAKH JEIMMOCTH, HAUMEHBIITNN 001N
JeTUTeNIb W HaWMeEHbIee oOIlnee KpaTHoe, aaroputM EBkiuma mpu
peliCcHUHU 3a4a4, 3HAKOMCTBO C pa3JIMYHbIMU MO3UIUOHHBIMH CUCTCMaMU
CUHUCIICHUS; YMCHHE BBIMIOIHATH BHIYMCIICHUE 3HAYCHUIN U ITPeoOpa3oBaHus
BBIPOKEHUIH CO CTEMeHsSMU W Jjorapudmamu, mpeodOpa3oBaHus IPOOHO-
pallMOHAIBHBIX  BBIPAKCHHI; YMEHHE  ONCPHUPOBATH  TOHSITHUSMHU:

IOCICA0BATCIIBHOCTD, apI/Iq)MeTI/I‘-IeCKaSI nmporpeccusda, TreoMCTprUICCKas




mporpeccusi, OECKOHEYHO YOBIBAIOIIasi TEOMETPUYECKasi MPOTPECCHs;
YMEHHME 3aJaBaTh IOCJIEAOBATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (HOPMYJI; YMEHHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCJIA, MOAYJb M apryMEHT
KOMIUIEKCHOTO  4ucia, (QopMa  3amuCH  KOMIUIEKCHBIX — YHCEI
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
MPOU3BOAUTE apu(PMETHUECKHE NEeUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MIPUBOJIUTH MPUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX YMCEIl; ONEPUPOBATh
MOHATUSAMH:  MaTpuna 2X2 wu  3%3, onpenenuTenb  MaTpHULbL,

FCOMeTqueCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe ONnepUpoBaTh IMOHATUAMU: paLMOHAIbHBIC, HPPAaLMOHAJIbHBIC,
MOKa3aTebHblE, CTENEHHBIE, JIOTapupMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHUS M HEPABEHCTBA, WX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUSIMU: TOXIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHHUE, YypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMAa YPABHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpPaBHEHHH, HEPABEHCTB W CHUCTEM; YMEHHME pelaTb YpaBHEHMS,
HEPAaBEHCTBA M CHUCTEMBI C IIOMOIIBIO pPaA3JIMYHBIX IPUEMOB; pEIIATH
YpaBHEHHs, HEPABEHCTBA M CHCTEMBI C IIApAMETPOM; IPUMEHSTh
YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI I DPEIICHHUS MaTeMaTHYECKUX

3aJ1a4 U 3a]1a4 U3 pazIU4HbIX 00JacTel HayKu U peaibHON KU3HU

YMeHne omnepupoBaTh TOHATHSAMH: (DyHKIUS, YETHOCTh (DYHKIHH,
NEPUOUYHOCT (DYHKIUHM, OTrPaHMYEHHOCTb (PYHKLIUH, MOHOTOHHOCTbH
GyHKIHH, SKCTpeMyM (QYHKIWH, HaHOOJbIIEE W HAaUMEHbIIEEe 3HAUYCHUS
(GYHKIMK Ha TPOMEXYTKE, HeNpepblBHAS (DYHKIUS, aCUMIITOTHI rpaduka
GyHKIMHU, TIepBasi ¥ BTOpasi MPOU3BOAHAS (DYHKIMH, T€OMETPUUECKUN U
¢u3nyeckuif CMBICA MPOU3BOJHOM, TNEepBOOOpa3Has, ONpeaeEHHbIN
WHTETpaj; YMEHHE HaxXOIUTh aCUMNOTOTHl Tpaduka (yHKIHH; YMEHHE
BBIUHUCIIATh  NPOU3BOAHBIE  CYMMBI, IIPOM3BEIEHUS, YaCTHOIO U
KOMIO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMH; YMEHHE HaXOIUTh IPOU3BOJHBIE 3JIEMEHTApHbIX (QYHKLUH;
YMEHHE MHCIIONb30BaTh IPOU3BOJAHYIO JJI HUCCIEIOBaHUS (PYHKIMM,
HaxXo/JWTh HauOoJbIIME M HAUMEHbIIME 3HAa4eHUs (YHKUUI; CTPOUTH
rpaduKd MHOTOWJICHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHaJIN3a; NPHUMEHATH IPOM3BOAHYIO NIl HAxXOXKACHHUS HAWIy4dIIEro
peuieHuss B MNPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHUYECKUX H

(bU3MYEeCKUX 3a/1avax; HaXOAUTh TUIOMIAAN U O00BEMBI (PUTYP C IMTOMOIIBIO




HHTCrpaia, NpUuBOAWUTL HNPHUMEPbBI MATEMATUYCCKOrO MOACIIMPOBAHUA C

NoMOIIbI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpapuk QyHKIMH, oOpaTHas (YHKLHS,
KOMIO3UIMS (QYHKIMM, nuHeWHas (QyHKOUS, KBaApaTU4Has (QyHKUUSA,
panMoHanbHass (QYHKUUS, CTeNneHHas (QYHKUUSA, TPUTOHOMETPUUECKHE
¢GyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIMH, MOKa3aTeabHas U
norapupmuueckass (YHKIHUH; YMEHUE CTPOUTh TpapuKd H3YyUCHHBIX
GyHKIUH,  BBINONHATH  npeoOpa3oBaHust  TpaduKoB  (PyHKUHH,
UCIOJb30BaTh TPapUKH JUIsl U3YUYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnr 3a7ady U3 JAPYruxX ydyeOHBIX MPEJIMETOB M 3aJady U3 PeajbHOU
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXIy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduku (QYHKIMH JUIsl pelieHUus ypaBHEHUH,
HEpaBEHCTB M 3ajJad C M[apaMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHU! YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCJIE Ha
MIPOILIEHTHI, AOJM U YacTH, Ha JABMKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJIOTH, 3aJla4l U3 00JIaCTU yIpaBJIE€HUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMH); COCTaBIATh BBIPAKEHMS, YpPAaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IO YCJIOBHIO 3aJa4dd, HCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPABJONOAOOHOCTh pPE3YyJIbTaTOB;, YMEHHME MOJCINPOBATH
peanbpHbBle CUTyallud Ha S3bIKE MAaTE€MATHKH; COCTaBIIATh BBIPAXKCHMS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJEIM C  HCHOJb30BAHMEM  ammapara  aiareOpsl,

HHTCPIPCTHPOBATDH l'IOJ'Iy‘-IeHHHﬁ pe3yjibTaTt

YMeHue onepupoBaTh MOHATUSAMHU: CpelHEe apu(MeTHdecKoe, MeIuaHa,
HanOoJIbIIee W HAaMMEHBIIIEEe 3HAYCHHUs, pa3Max, TUCIIEPCHS, CTAaHIApTHOE
OTKJIOHEHHE 4YMCJIOBOr0 Habopa; yMeHHE HU3BJeKaTb, MHTEPIPETUPOBATh
nH(popMalnIo, NMPEACTABIECHHYI0 B TaOIUIaX, Ha Auarpammax, rpaduxax,
OTPa)KAIOILYI0 CBOWCTBA pEaJIbHBIX IPOLECCOB U SIBJICHUH; MPENCTABIATh
nH(pOpMalLlMI0O € T[OMOILIBI0 TabMUIl U JAMarpaMM; HCCJIEN0BaTh
CTaTUCTUYECKUE JAaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM TIpadUuIecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpapUuecKu UCCIE0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I5I C IIOMOIIBIO JJUarpaMM paCcCCUBaHUS U JIMHEMHOM perpeccuun

YMeHue OIICPHUPOBATL TMOHATHAMMU: CJ'Iy‘I&fIHBIfI OIIBIT H CHy‘I&ﬁHOC

cOOBITHE, BEPOSATHOCTb CIIy4aHOTO COOBITHUS; YMEHUE BBIYHUCIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TpadUyecKuX METOJIOB; NPHUMEHSThH
GopMyJBl CIOXKEHUS W YMHOXEHHUS BEpOSATHOCTEH, (GopMmyily MHOIHOM
BepOSTHOCTH, (hopMyny bepHynnu, koMOuHaTOpHBIE (PaKThl U (HOPMYIIBI;
OLIEHUBATh BEPOSITHOCTU pealbHBbIX COOBITHI; YMEHHE OIepUpoBaTh
MOHATHSIMM:  Cy4ailHasi BEJNWYMHA, pacCHpelle]ieHHe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUAAHHUE, NUCIEPCHs U CTAaHJAPTHOE OTKJIOHEHHE
Clly4ailHOM  BeNMMYUHBL, (YHKUUU paclpeieseHuss ¢ IUIOTHOCTH
PaBHOMEPHOI0, [TOKA3aTEIbHOIO0 U HOPMAJIBHOTO PacIpeeeHUN; yMEHHUE
HCII0JIb30BaTh CBOMCTBA M3YyUEHHBIX PACIpeAeICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSIMH: 3aKOH OOJIBLIMX YHCEJ, METOJIbl BHIOOPOUYHBIX
UCCIIEIOBAaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIEHUS 3aKOHA
OONBLIMX YHUCET B INPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSAX; yMEHHUE
OIEpUPOBATh MOHATUSMU: COUYETAHUE, MEPECTAHOBKA, YMCJIO COYETAHUH,
YHUCIO  MNEepecTaHoBOK; OuHOM  HpIOTOHa; yMeHHME  NPUMEHATH
KOMOMHATOpHbIE (DAaKThl U PACCYKIACHMsS JJIs pelIeHUs 3ajay; OLEHUBATh
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOITYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh IMOHATUSMHU: TOYKA, MpsiMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIA, IJIOCKUI yroJl, 1ByTpaHHbIN
yroi, TpEXTPaHHbIN YroJl, CKpeIMBaOIUeEcs MpsIMble, apaJUIeIbHOCTD U
NEePHIEHAUKYISIPHOCTh MPSAMBIX U IUJIOCKOCTEHM, Yrojd MEXAy HIpsIMBbIMH,
yroia MeXAy HpsSMOM M IUIOCKOCTBIO, YroJl MEXAy IUIOCKOCTSIMH,
paccTosiHue OT TOYKHM 10 IUIOCKOCTH, PACCTOSHUE MEXAY HPSIMBIMH,
paccTosiHUE MEXAY IUIOCKOCTSMM; YMEHHE MCIIONb30BaTh IPU PELICHUH
3aa4 u3yueHHbIe (PAKThl U TEOPEMbI IIAHUMETPUU; YMEHHE OLIEHHWBATh
pa3Mepbl  OOBEKTOB OKPYKAIOUIETO MHpa; CTPOUTh MaTeMaTUYECKHE
MOJEIU C IOMOIIbI0 TE€OMETPUYECKUX TMOHIATHI M BEJIMYMH, pEIIaTh

CBA3aHHBIC C HUMU MPAKTHYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATUSAMH: IUIOIAAb (QUTYpBl, 00BEM (QHTYPHI,
MHOTOTPAaHHHK, TPaBWJIbHBIA MHOTOTPaHHHMK, CEYCHHWE MHOTOTPAHHHKA,
KyO, MapajuieNenuriesl, Mpu3Ma, nupamuaa, (Gurypa ¥ TOBEPXHOCTH
BpalleHUs, IWIMHAP, KOHYyc, map, cdepa, mmomans chepsl, IUIOMAAb
MOBEPXHOCTH MHUPAMUJbI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
NpPSIMOYTOJIBHOTO ~ MapaUieienuiea, NHPaMUAABI, MPU3MBI, [WIHHAPA,
KOHyca, IIapa, pa3BEépPTKa MOBEPXHOCTH, CEUCHHs] KOHyca W IMIMHIPA,

mapamjiciabHble OCH HWJIXM OCHOBAHHIO, CCYCHHUC IIapa, IJIIOCKOCTb,




Kacamomasica cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUTYpBI M MOBEPXHOCTHU
BpALIEHUs, UX CEUYEHHsI, B TOM YHUCIIE C IMIOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSATh CBOMCTBA Ir€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dbopMynHUpoBaTh ONpEeNIeHUsI U3y4YaeMbIX (UTYp, BBIIBUTaTh TUIOTE3HI O
CBOWCTBaX M IMpH3HAKAX T'€OMETPUUECKUX (Uryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE TNPOBOAUTH KJIacCHPUKanuioo (GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBIOJHATH HEOOXOJUMbIE JIOTOJHUTEIbHBIC

MOCTPOEHUS
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YMeHne onepupoBaTh TOHSATHSAMH: JIBIDKEHHE B IMPOCTPAHCTBE,
napajiesIbHbli TepeHOC, CUMMETPHsl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOpOT, MpeoOpa3zoBaHue M0a00MsI, TOA00HBIE (UIYpBl; YMEHHE
pacro3HaBaTh paBHblE U IMOAO0OHBIE (UIYpbl, B TOM YHUCIE B MpPUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIE30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
pelIeHNH 3aJad; HaXOAWUTh TEOMETPUYECKHE BEJIMYMHBI (JUIMHA, YTOJ,
IoImaab, 00BEM) IPU PEUIeHUH 3a7ad U3 JAPYTHX Y4eOHBIX MPEIMETOB U
U3 peaqbHOM KHU3HHM, YMEHHE BBIYMCIATH T€OMETPUYECKHE BETMUMHBI
(e, yroON, IIIOMAgh, OOBEM, TUIOMAAb TOBEPXHOCTH), HCIIOIB3YS
U3y4eHHbIe (OPMYJBI M METONbl, B TOM YHCIE: IUIONIAJb MOBEPXHOCTH
MUPaMUBI, TPU3MBI, KOHYCa, MWIMHIPA, IUIOManb cdepsl; 00BEM Kyoa,
NPSMOYTOJIBHOTO  TTapaJUIeJICNUIeia, THPAMUIbI, TPHU3MBI, [WIAHIPA,

KOHYCa, lI1apa; yMEHHE HaXOIUTh OTHOIIEHHE 0OBbEMOB MOI00HBIX QUTYp
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VYMmenne OIICPHUPOBATH IMOHATHUAMU: NPAMOYTOJIbHAA CHCTEMa KOOPAWHAT,
BEKTOp, KOOPAWHATHI TOYKH, KOOPIUHATHI BEKTOpAa, CyMMa BEKTOPOB,
NPOM3BEJICHHE BEKTOpa HAa 4YKCJIO, Pa3lIOKCHHE BEKTOopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEJCHHUE, BEKTOPHOE TMPOU3BEICHHUE, YTOJ MEXIy
BCKTOpaMH; YMCHUC HCIIOJIb30BATh BCKTOpHBIﬁ u KOOpI[PIHaTHLIfI METOL

JJIL PECIICHUS T'COMCTPHUYCCKUX 3a1a1 U 3a/la4 JpYTHUX y‘le6HLIX npeaIMCTOB
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YMeHne BbIOMpATh TMOAXOMSIINNA METOJT IJIsl pELISHUs 3a]]a4M; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B HM3yYCHHUU NPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMI; yMEHHE pACIO3HABaTh IMPOSBICHHE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHUE MPUBOJUTH MMPUMEPHI MATEMATUUECKUX

OTKPBITUNA POCCUIICKON M MUPOBOW MaTeMaTUYECKOW HayKH




HHEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePAKAHUSA
1 Yucna u BBIYUCICHUS
1.1 Harypanbnblie u nensie yncna. [Ipu3Haku Je1MMOCTH HEIbIX YUCEel
12 Panmonaneupie  uncina. OOBIKHOBEHHBIE U JICCATUYHBIC JPOOH, TMPOIICHTHI,
. OECKOHEUYHBIC MIEPUOANUECKHE TPOOH
13 Apudmernueckuii KOpeHb HATypalbHOU cTerneHu. JeWcTBUs ¢ apupMeTHIeCKUMU
' KOPHSIMU HaTypaJIbHOM CTENEHU
14 Crenens c 1esbIM nokaszaresieM. CTeneHb ¢ pallMoOHaIbHBIM Noka3areneM. CBoiicTBa
. CTEINEHU
L5 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTudHpie U HaTypadbHbIC JOTapru(MbI
HeiicTBuTenpHble  uyncia. ApupMeTHYecKHe ONepaluud C  JIeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIE BHIYUCICHUS, TPaBUIIa OKPYTICHUS, TPUKUIKA U Ol[EHKa
pe3yabpTaTa BEIYMCICHUN
1.8 [IpeoOpazoBanHue BhIpaKEHUN
1.9 KommekcHsie uncia
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 Llenwie u 1poOHO-pallMOHATBHBIC YPAaBHEHUS
2.2 HppanuonanbHbie ypaBHEHUS
2.3 TpuroHomeTpudyeckre ypaBHEHUS
2.4 [TokazaTenpHbIC U JOrapUPMUUECKUE YPABHEHUS
2.5 [enbie 1 IpOOHO-pallMOHAIBHBIE HEPABEHCTBA
2.6 HppannonanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOrapuhMUIECKHE HEPABEHCTBA
2.8 TpuroHomeTpuieckre HEpaBeHCTBA
2.9 CucrteMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucteMsbl JTUHEMHBIX ypaBHEHUN. OnpeenuTesb MaTPUIbI
3 DyHKINUU U TpaPuKH




OyHKMs, crnocoObl 3anaHus QyHkuuu. ['padux (ynkumu. B3zaumuo oOparHble

> ¢ynkunu. YétHpie 1 Heu€THBIC QyHKIMU. [leproanueckue GyHKINH
Ob6nacte ompeaeneHuss W MHOXKECTBO 3HaueHMW QyHkumu. Hynmn ¢dyskuumn.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITHH.
. MakcumMyMbl U MHUHUMYMBI (QyHKUMu. HaunGombiiee M HauMeHblee 3HAYCHHE
(GYHKLIHU HAa IPOMEKYTKE
13 CrenenHass (GyHKUMS C HaTypaJibHbIM M LEJbIM IokazatesneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpaviK KOPHS 1-0i CTENEHU
34 Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U TpapUKH
3.5 [Toka3zaTenbHast u norapudmudeckas QyHKIUH, UX CBOUCTBA U rpauKu
16 Touku paspeiBa. Acumntorsl rpadukoB ¢yHknuil. CpoiicTBa  (QyHKIMIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEOBATEIbHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccud. @opmyra ClI0XXKHbBIX MPOLIEHTOB
4 Hauyana MaTemMaTu4eckoro aHanusa
4.1 [TpousBonHas GyHkuu. [Tpon3BoiHbIE 3IEMEHTAPHBIX (GYHKLINH
[IpumeHeHne mNpoOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOoONbIIEr0o U HAMMEHbIIEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBoobOpa3nas. UnTerpan
5 MHOXeCTBa U JIOTUKA
5.1 MHOXecTBO, ornepaiuu HaJ MHOKecTBamMu. J{luarpammer Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCT 1 cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBI€ M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena v MOBEpXHOCTH BpaILlEHUS
7.5 Koopannatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



