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COILEPKAHUE YYEBHOI'O KYPCA
10 KJJACC
IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUECs,
[apajuleJbHble YW CKpeluBarolmuecs mnpsMsele. llapamienbHOCTs NOPSIMBIX U
IJDIOCKOCTE B IPOCTPAHCTBE: IApAJICIIbHBIE IIPAMbIE B  IIPOCTPAHCTBE;
[apaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOUW U INIOCKOCTU. YTIUIBI C
COHANpPaBJICHHBIMA CTOPOHAMHU; YroJ MEXAy NpSIMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IIJIOCKOCTH; CBOWCTBA
napajulesibHbIX  miockocTed. I[lpocreiimme mpocTpaHCTBEHHblE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; MoCTpOeHUEe CeYSHHIA.

[lepneHAUKYISPHOCTD MPAMON M IIOCKOCTH: NEPIEHAUKYJIAPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MAPAJUIENbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOKW M IJIOCKOCTH, TEOpeMa O NpsIMOH
NEPNEHAUKYISPHON IUIOCKOCTU. YTIbl B MPOCTPAHCTBE: YroJl MEXAY NPAMON U
IUIOCKOCTBIO;  JABYIPAaHHBIA  YroJl, JIMHEWHBIM YroJa JABYI'PaHHOIO  yrija.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT TpsMOM 1O  IUIOCKOCTH,  NpoeKnus  Qurypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISPHOCTH  JBYX
wiockocrent. Teopema 0 TpEX NepreHAUKYIIsIpax.

MHoOrorpaHHuKu

[ToHATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHMKA, BBIIYKJIbIC
Y HEBBIITYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yronbpHas
npu3Ma; TpaHu U OCHOBAHUS MPHU3MBI; MpAMas U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJTHAS IIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHU U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeU€HHAasi MNHUpaMUJa. OJEMEHTbl NOpu3Mbl M nupamuasl. [IpaBuibHbIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOIOTPAHHMKA; NpaBWIbHASA IpU3Ma U
MpaBWIbHAS THpPaMUIA; NpPaBWIbHAs TPEYrojbHAS MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
nojieKka’ip U ukocasap. CeueHus: MpU3Mbl U TUPAMHUJIBIL.

CuMmMmeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IUVIOCKOCTU.  OJJIEMEHTbl CHUMMETPUM B [HpaAMUJAX, HapajuIesICIUIEIax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.

BblunciieHHe 3J€MEHTOB MHOIOIPAHHHMKOB: pé&Opa, JuaroHaiav, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPAMON MPU3MBI,



IUIOLAJb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOM MHPAMHIBI,
TeopemMa o MmiIom@aau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
NUpamMuabl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KIIACC
TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyroriue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UUJIWHIPUYECKOW TMOBEpXHOCTH. [lunuHAp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, oOOpasylolas M OCh; IUIOMIAJb OOKOBOW W TOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBEepXHOCTH. KOHYC: OCHOBaHUE M BepIIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIue U BBICOTa; OCHOBAaHMS M1 OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETP; IJIOMIAL MOBEPXHOCTH C(HEpHI.
B3aumuoe pacrnonoxenue cepbl U MIOCKOCTH; KacaTeabHas MIOCKOCTh K cepe;
10 b cephl.

N3006paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KoMmOuHanuyu Tenm BpalleHHss U MHOTOTPAHHUKOB. MHOTOTrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJIBHOTO TMapajuienenunena u ciuenctsusa u3z He€. OObEM UMIMHIpA,
koHyca. O0BEM 1apa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajuieJbHOE OCHOBAHUIO U MPOXOASIIEe 4Yepe3 BEpUIMHY), CEUEHUS
miapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miuockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noikeHne BeKTopa MO TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemienne 3amay, CBSI3aHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHAaTax. YTol Mexay BekTropamu. CKalipHOE TMPOU3BEIACHUE BEKTOPOB.
Boluncnenue yrioB MEXy MPSMbIMU U IDIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUHN T€OMETPUUYECKUX 3aay.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS MPOrpaMMbl y4yeOHOro mpeameTa

«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCHUHCKOr0 OOINEeCTBa, TMPEJICTABICHHEM O
MaTeMaTU4YeCKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
MpoIeayp TpaxaaHCKOro ooOmecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUM C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPasKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYECKON IIIKOJIBI,
K WCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHUICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHONIEHHEM K MHUpPY, BKJIIOYAs 3CTETUKY MAaTEMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHMS TPUMEHSATH MaTeMAaTHYECKUE 3HAHUSA B
HWHTEpecax 3J0poBOro U 6€30macHOro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); ¢du3ruecKoro
COBEPIIICHCTBOBAHNUA, npu 3aHSTHIX CIIOPTHUBHO-03/I0POBUTEITHHOM
JeSTETHHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHMEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuyHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH,  CBSI3AHHBIM  C
MaTeMaTUKOW W €€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeil mnpodeccun U peann3oBbIBATH COOCTBEHHbIC IKU3HEHHBIE IIJIaHBI;
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HAaIpaBIE€HHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO JKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpolJieM;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWM IJisd pelnieHus 3a7ad B
o0JlacTl OKpyXKarollel cpeapl, IUIAHUPOBAaHUS TIOCTYNKOB M OLEHKH UX
BO3MO>KHBIX TTOCJICICTBUM VISl OKPY>KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, TOHUMaHUEM
MaTeMaTHYEeCKOM HayKH Kak c(epbl YeIOBEYECKOW ESITeIILHOCTH, ATAloB ¢
pPa3BUTHS M 3HAYMMOCTH JJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYI) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHIMBU]IYaJbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
MetanpeameTHble pe3ysbTaThl OCBOEHHS IMPOrpaMMbl y4eOHOro IpeamMera

«MaremaTtuka» XapaKkTepU3yHTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsIMUY, YHUBEPCATbHBIMU PecyIAMUBHLIMU 0eUCBUIMU.

1)  Vuueepcanvuvie = nosmasamenvuvle  Oelicmeusi, — 0becneyuU8aOm
Gopmuposanue 06Aa308blX KOSHUMUBHBIX NPOYECCco8 obyuaruuxca (oceoenue
Memooo8  NO3HAHUA  OKpYJCcalouje2o  Mupa,  NpuUMeHeHue  J102UYECKUX,

Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AefcTBUA:

o BBISIBJIISITh W XapaKTEepU30BaTh  CYIICCTBEHHBIE  MPHU3HAKH
MaTeMaTUYeCKUX OOBEKTOB, TOHITHIA, OTHOIICHWA MEXIy TIOHSATHUSIMU,
dbopMynHupoBaTh OMpeneNeHUs MOHATUI; YCTAaHABIUBATh CYIIIECTBEHHBIN MpPU3HAK
KiIaccu(uKanuy, OCHOBaHHUA It O00OOIIeHWsT ¥ CpaBHEHHS, KpUTEpUU
MIPOBOJUMOTO aHAJIN3a;

o BOCIIPUHUMATh, (OPMYIHPOBATH M TPEOOPA3OBBIBATH CYKICHUSA:
YTBEPAUTEIBHBIC ¥ OTPUIIATEIbHBIC, CIMHUYHBIE, YaCTHBIC W OOIINE; YCIOBHbIC;

o BBISBJISITh MaT€MaTUYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H W
mpoTuBOpeursi B (hakTax, MAaHHBIX, HAOTIOMECHUAX W YTBEPKICHUSAX; MpEAsiaraTh
KPUTEPHH JIJIs1 BBISIBIICHUSI 3aKOHOMEPHOCTEH U IPOTUBOPEUNI;

o JIeaTh BBIBOJBI C MCTOIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHH, YMO3aKIIOUCHUN 10 aHAJIOTHH;



o OPOBOAUTh  CaMOCTOSITENIBHO  JOKa3aTeJIbCTBA  MaTeMaTHYECKHUX
YTBEPKJIECHUW (MpsMblE M OT NPOTUBHOIO), BBICTpAaUMBaTh AapryMEHTAIIUIO,
MPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYKIEHUS U
BBIBOJIBL;

o BbIOMpATh CIOCOO penieHust yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbHIOMpaTh  Hauboiee MOAXOASANUMUA C  yué€ToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaTeabcKkue 1eiiCTBUS:

o UCIIOJIb30BaTh  BOMPOCHl KAaK  MCCIENOBATEIbCKUA HMHCTPYMEHT
no3HaHus; (GOPMYIUPOBATH BOIMPOCH], (PUKCUPYIOIIME MPOTHUBOpPEUYHUE, MPOOIIEMY,
yCTaHABJIMBATh UCKOMOE M JaHHOEe, (OPMHPOBATH TMIOTE3Y, apryMEHTHpPOBATH
CBOIO MO3ULIMI0, MHEHHE;

o OPOBOAUTH  CAMOCTOSITENIbHO  CIITAHUPOBAHHBIA ~ 3KCHEPHUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro oOBeKTa,
SBJICHUS, TPOIIECCa, BBISIBICHHIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMH,

POLIECCAMU;
o CaMOCTOSITEIbHO  (pOpMYJUpPOBaTH OOOOIIEHUS UM  BBIBOJBI 10
pe3yinbTataM  NPOBEIEHHOTO  HAOJIOJEHHUs,  HCCIEJOBaHUS,  OIICHUBATh

JOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 00OOIICHHMIA;

o IIPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH
MPEIION0KEHHS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pab6ora ¢ undgopmanmeii:

o BBISIBJIATh JeHUIUTBI WHPOPMAINK, JTaHHBIX, HEOOXOIUMBIX IS
OTBETa Ha BOIIPOC W JIJIS PEIICHUS 3a]a4H;

o BBIOMpAaTh HMHPOPMAIMIO W3 HWCTOYHUKOB pPA3IMYHBIX THUIIOB,
aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W  HWHTEPIPETUPOBATH  HH(DOPMAIHIO
pa3IMYHBIX BUAOB U (hOPM IIPEIICTABICHUS;

o CTPYKTYpPHpPOBaTh HWHGOPMAIINIO, TMPEACTABIATH €€ B Pa3IHMYHBIX
dbopMax, WILTIOCTPUPOBATH TPadUIECKU;

o OIICHMBATh  HAN&KHOCTh  HH(OpPMAIMM MO  CaMOCTOSTEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvie  KOMMYHUKamueHwvle  Oelicmsus, 0becneuusarom
cpopmMupoeaHHoCcms COYyUAnIbHBIX HABLIKOE 00YYAIOUJUXCA.

Oo0wenue:

o BOCIIPUHUMATh W (OPMYIHPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMH U TEISIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XONY PEIICHHSI
3aJ1auyu, KOMMEHTHUPOBAThH MOTYyUYEHHBIN pe3yIbTaT;



o B XO0/i€ OOCYKIEHUsS 3aJaBaTh BOMPOCHI MO CYHIECTBY 0OCYKIaeMOil
TEMBI, MPOOJIEMBI, PEIIAEMOM 3a/1ayy, BbICKa3bIBaTh WUJEU, HALIEJICHHbIE HA MOUCK
pEILIEHUs; COMOCTABIATH CBOM CYXKICHHUS C CYXICHHSIMH JIPYTHX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3jiMyuMe U CXOJACTBO IMO3MIMI; B KOPPEKTHOH (opme
(opMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

o OpPEICTaBIsATh  pe3yJabTaThl  pEIIEHUs  3aJadyd, JKCIEPUMEHTA,
UCCJIEIOBaHUS, MPOEKTa; CaMOCTOSATEIbHO BbIOMpATh (OpMAT BBICTYIJIEHUS C
y4€TOM 3aJ1a4 NPEe3eHTALMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBo:

o NOHMMAaTh W  UCHOJB30BaTh MPEUMYIIECTBA KOMAaHIHON W
WHIUBUIYaTbHOW pabOThl TpU pEHICHWH YYEeOHBIX 3a/ad; NPUHAMAThH I[EeNb
COBMECTHOW JAESATENbHOCTH, IUIAHUPOBATh OPraHM3alMI0 COBMECTHOH paboThl,
pacnpenensiTe BUAbl pabOT, JOroBapuUBaThCS, OOCYKJIATh MPOLECC U pPe3yJbTaT
paboThI; 00001IaTh MHEHUS HECKOIBKHUX JTIFOJICH;

o y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (0OcyxkaeHus, oOMeH
MHEHHH, «MO3TOBBIC IITYPMBD» W HWHBIC); BBINOJHATH CBOI YacTh PabOTHI |
KOOPJMHUPOBATh CBOM JCWCTBUSA C JAPYTMMH YICHAMH KOMAaHJbI;, OIICHUBATh
Ka4eCcTBO CBOETO BKJIaJa B OOIIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

3) Vuusepcanvnvie  pecynamuenuvle Oeticmaus, obecneuugaiom
Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHIU.

Camoopranusanus:

o COCTaBIIATh IUIAH, QJITOPUTM pEIIECHUS 3a/Jayd, BBIOUPATH CIOCOO
pemieHusi ¢ y4€TOM HWMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBAaTh M KOPPEKTUPOBATh BapUaHThl pEHICHUH C YYETOM HOBOM
uHbOpMaIHH.

CaMOKOHTPOJIb:

o BJIaJIeTh HaBBIKAMU TI03HABATEJIBbHOM peQieKCuM KaK OCO3HaHUS
COBEpIIAEMBIX JIEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTaTOB; BIAICTh
crocob0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpolecca U pe3yibTaTa pelIeHHs
MaTeMaTHYEeCKOM 3a7a4u;

o OpeaBUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH NPH PELICHUH
3aJja4M, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAlJICHHBIX OIINOOK, BBISIBICHHBIX TPYJHOCTEH;

o OLICHMBAaTh COOTBETCTBUE DPE3yJbTaTa LEIU U YCIOBHIM, OOBICHSITH
NPUYUHBI JOCTIXKEHUS WM HETOCTHIKEHUS PE3YyIbTaTOB EATEIbHOCTH, HAXOIUTh
OLIMOKY, AaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATDBI
10 KVIACC



OnepupoBaTh MOHATUAMU: TOUKA, MIPSAMasi, INIOCKOCTb.

[IprMeHAT, aKCHOMBI CTEPEOMETPUU W CIICICTBUA W3 HHUX NPU PEUICHUU
r€OMETPUUYECKUX 3a]ay.

OnepupoBaTh NOHATHSAMH: MAPAILICTBHOCTD U MEPHEHIUKYISIPHOCTD MPSAMBIX
U IJOCKOCTEH.

KnaccupunmpoBats B3aMHOE pacCloOI0XEHUE MPSIMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh NOHSATHSMH: ABYTPaHHBIA Yroj, TpaHU JIBYTPAHHOTO YrIJja,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JBYTPaHHOIO yTiia.

OnepupoBaTh MNOHSATUSIMU: MHOTOTPAHHUK, BBIMYKJIBII W HEBBINYKIIbINA
MHOTOTPAaHHUK, 3JIEMEHTbl MHOTOTPAaHHUKA, TPABUJIbHBIIT MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUJBI MHOTOT'PAHHUKOB (MHpaMujaa; MpHU3Ma,
PSMOYTOJILHBIN TIapajuieNienure, Kyo0).

Knaccupunuposatsb MHOTOT'PaHHUKH, BBIOUpas OCHOBaHHS TUIS
Kiaccuukanuu  (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAaHHUKHU; TPaBUIbHBIC
MHOTOTPaHHUKU; TIPSIMbIE U HAKJIOHHBIE MTPU3MBI, TapaJIICTICITUTIC I ).

OnepupoBaTh NOHATUAMU: CEKYIIasl TIIOCKOCTh, CEY4EHUE MHOTOTPAHHUKOB.

OOBSACHITH TPHUHITUTIBI TOCTPOSHUS CEUCHU M, UCTIONB3Ysl METO/I CIEOB.

CTtpouth CeYE€HMSI MHOTOTPAHHUKOB METOJIOM  CJIEJOB,  BBINOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBepxy, cOOKY, CHU3Y.

Pemiates 3a1aun Ha HaX0kJACHUE TE€OMETPUUYECKUX BEJIUYUH 110 00pa3liaM Uiu
ajJropuTMaM, TPUMEHSS HU3BECTHBIE AHAJIUTUYECKUE METOJbl MpPU PEUICHUU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ay Ha BBIYUCICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPpsSIMOH, OT TOYKU [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

Pemrate 3a1aun Ha HaX0XkKJACHUE TEOMETPHUUYCCKUX BEIUYUH 110 00pa3liaM Wiu
aaropuT™MaM, IPUMEHSS HW3BECTHBIE AHAIUTUYECKUE METOAbl MPH PEIICHUHN
CTAaHJAPTHBIX MATEMAaTHYECKHMX 3aJlad Ha  BBIYKWCICHHE VYIJIIOB  MEXIY
CKPEIIUBAIOIIUMHUCS TPSAMBIMH, MEXAY MNPsIMOM MW  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JBYTPAHHBIX YTJIOB.

Boraucnsate 00bEMBI M TIIOMIAAM TTOBEPXHOCTEM MHOTOTPAHHUKOB (TIpH3Ma,
nmMpaMujia) ¢ M[pUMEHEHHEM (GOpMYJ; BBIYUCIATH COOTHOIICHUS MEXKIY
IJIOIIAISIMU TTIOBEPXHOCTEH, 00BEMaMH TTOTO0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATHSMH: CHMMETPHUS B TMPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CHMMETPHH; IISHTP, OCh M TUIOCKOCTh CHMMETPHH (PUTYPHI.



W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HMHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKaX.

[IpumeHnsaTs reomeTpuueckue (axkThl I PELICHHUS CTEPEOMETPUUECKUX
3a71a4, MPEANOJIAralolUX HECKOJIBKO 11aroB PEIICHUs, €CJIM YCIOBUS IPUMEHECHUS
3a/laHbl B IBHOM (hopme.

[IpuMmeHaT, mpocTeliuMe OporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4.

[IprBOoAUTE IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
YKU3HU, PaCIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh IOJy4YEHHBIE 3HAHUS Ha IIPAKTUKE: aHAJIU3UPOBATH pEajbHbIC
CUTyallUM U IIPUMEHATH HW3Y4YCHHBIE IMOHATHUS B IPOLIECCE IIOUCKA pPELICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJEMBbI, MOJIETUPOBATH pealbHbIC
CUTyallUM Ha $A3bIKE T'E€OMETPUM, MWCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUIM U TEOpEM, arrapara ainreopbl; pemarhb
[IPAKTUYECKUE 3a71a4H, CBSA3aHHbBIC C HAXOXK/ICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIIACC
OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAs] MOBEPXHOCTh, oOOpasyrolue

UWINHAPUYECKON  TMOBEPXHOCTH;  LWJIHMHIAP;  KOHMYECKass  IOBEPXHOCTD,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; chepruiecKkast MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (LHJIMHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOYYESHHS TEJl BpalCHUSI.

KnaccuduimpoBath B3auMHOE pacroyioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BBICOTA
CEerMEHTa; IIApOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOU CEKTOP.

Boruucnate  00BEMBI M IUIOIIAAM  TIOBEPXHOCTEH  TeNm  BpalleHWs,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy
OMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAILICHUS.

BBIYUCISATh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BbEMaMU
MOTOOHBIX TEJL.

N300pakate m3ydaemble (PUTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrImotHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
duryp: Bu cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.

N3Bnekarb, HHTEPHNPETUPOBATH U NPeoOpa3oBbIBaTh HH(MOpPMALHIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEJACTaBICHHYIO Ha 4YepTexax U
PUCYHKaX.



OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JOEHWCTBUSA CIOKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaAatoT.

[IpuMeHATh TPaBUIIO NaPAJLIEIEITATIEA.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YrOJ MEXKIY
BEKTOPAMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxonute cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKAY
BEKTOpaMM, CKaJsIpHOE MPOMU3BEACHUE, pACKIAAbIBATH BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAMHAT.

[IpumensaTs reomeTpuueckue (aKThl AJIA PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaralllinX HECKOIbKO IaroB PEUICHHUS], €CJIA YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpUYECKHE 3a/adyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HaX0XJICHHE T€OMETPUUECKUX BEJIUYMH 10 00pasliaM WM alirOpUTMaM, MPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpuMeHAT, HpoCTEHIIME MPOrPaMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHNUN CTEPEOMETPUUECKHX 3a1ay.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IMPUPONE U
KU3HH, pACIO3HABATH MPOSBIECHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATH pPEAJIbHbBIC
CUTyallud W TPUMEHATh HU3YUYEHHBIE TMOHATUS B IPOLECCE IOUCKA PEIICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUH, MWCCIENOBATh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM I'€OMETPUUECKHUX MOHITHI U TEOpeM, ammapaTa ajareopsl; pemarh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoanyecTBo yacoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne n/m MPOrpamMMblI Bcero Km;;%‘:;;];?”e Hp a;;g:;iclkne oOpa3oBaTe/IbHBIE pecypchl
1 BBenenne B ctepeoMeTpuio 10 0 0 Eggg?;;:i;ioo.ru /102091(;[397[(
2 [IpssMple ¥ TMJIOCKOCTH B  IPOCTPAHCTBE. 12 0 0 bubnuoreka [HOK
[MapamienbHOCTh MPSIMBIX U TUIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [eprieHAUKYISAPHOCTH MPSIMBIX U TUIOCKOCTEN 12 0 0 E’[I:[ISJSI:I;I/(;:ZI;ZOOIU /1C209]é[?§)7K
4 VYTIIBI MEXTY TIPSIMBIMHA U TUTOCKOCTSIMH 10 0 0 E’;[ISJSI:I;I/(;:ZI;E;OO.I‘U /1C2095:?7K
> MHororpasHHKI 11 0 0 lr?tptlSJSI;I/(r)rTm.eelijasoo.ru/1c209IéIf>97K
6 OO6BEMBI MHOTOTPAaHHUKOB 9 0 0 E’[I/tISJSI:I;I/(r)rT].eeI:jioo.ru /1C2095397K
7 IloBTOpEHUE: cedeHus1, paCCTOSTHUS U YIJIbl 4 1 0 ﬁtl/tlgg:?/(r)rﬁ:jioo.ru /1C2095397K
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 1 0



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

11 KUIACC

KoauvecTBo 4acoB DJIeKTPOHHBbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM KonTposbnbie | TIpakTiueckie (undgpossbie)
NMPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypebi
bubnnoreka [HOK
. Tena BpattieHus 12 0 0 https://m.edsoo.ru/1c209e37
. bubnuoteka [HOK
2 OOBEMEL TEN > 0 0 https://m.edsoo.ru/1c209e37
bubnnoreka [HOK
3 BekTopbl 1 KOOPAWHATHI B IPOCTPAHCTBE 10 0 0 https://m.eds00.ru/1c209637
4 [ToBTOpeHue, o00600IMIEHNE, CUCTEMATU3AIMI 7 1 0 bubnmmoreka IHOK
3HAHHUN https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 1 0



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUJIACC
Ne KosmmyecTtBo |  DJieKTpOHHbIE HU(POBHIE
Tema ypoka

n/n 4acoB o0pa3oBaTeIbHbIe PeCypChl
OCHOBHBIC TOHSATHS CTEPCOMETPHM: TOYKA, IMpsAMasi, ILIOCKOCTh, IPOCTPAHCTBO.

1 [MpaBuia u300pakeHUs] HAa PHUCYHKaX: H300pKEHUS IUIOCKOCTEH, NapauIeIbHBIX 1 https://m.edso0.ru/14467518
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

2 [MToHsATHS: IepeceKaroInecs MI0OCKOCTH, EPECEKAIOIINECS MPSIMasi U TNIOCKOCTh 1 https://m.edsoo.ru/9f4eae31

3 [MoHsATHS: IepeceKaroInecs MI0OCKOCTH, MEPECCKAIOIINECs MPsIMasi ¥ INI0OCKOCTh 1 https://m.edsoo.ru/ae56ad45
3HAKOMCTBO ¢ MHOTOIPDaHHUKAMHU, HU300pa)keHHe€ MHOTOTPAHHMKOB Ha PHUCYHKaX, Ha

4 P P p PHCYH 1 https://m.edso00.ru/58a8729a
MPOEKIIMOHHBIX YePTEKax
HavaneHble cBemeHMs O KyOe W mupaMuue, MX pas3BépTkn u Moxaenu. CeyeHus

5 a y paMuie, p p a 1 https://m.edsoo.ru/c4373c37
MHOTOTPaHHUKOB
HauanbHble cBefeHus o0 KyOe M mUpaMune, UX pasBepTku U moxend. CedeHus

6 A y PaMui pasBep A 1 https://m.edsoo.ru/bbc413dc
MHOTOTPaHHUKOB
[TouaTne 00 AKCMOMATHYECKOM MOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUN U

7 ™ P p p p 1 https://m.edsoo.ru/9cfc3f4f
CIIEIICTBHUS U3 HAX
[TouaTne 00 AKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH: AKCUOMBI CTEPEOMETPUN U

8 P p P p p 1 https://m.edsoo.ru/da5bd46b
CJIEIICTBUS U3 HUX
[TouaTtue 00 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U

9 p p P p p 1 https://m.edsoo.ru/c2e97ba7
CJIEIICTBUS U3 HUX
[TouaTne 00 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPHU: AKCUOMBI CTEPEOMETPUN U

10 Ry p p P p 1 https://m.edsoo.ru/lac7f137
CJICIICTBUS U3 HUX
BzauMHO€E pacnosiokeHue MpsIMbIX B MIPOCTPAHCTBE: MEPECEKAOIINECS, NTapaAIICIbHBIE

11 P P poctp P i » T1ap 1 https://m.edsoo.ru/2afalf36
U CKPEIIMBAIOIIUECS MTPSIMBIC
[MapamnenbHOCTh OPSAMBIX U IUIOCKOCTEM B IIPOCTPAHCTBE: MapajuiebHBIE MPSMbBIE B

12 P P N poctp P P 1 https://m.eds00.ru/1977a523
IIPOCTPAHCTBE; NAPAILICILHOCTD TPEX MPSIMBIX
[lapamnenbHOCTE OPAMBIX U IUIOCKOCTEN B I anctse: I[lapamienbHOCTh IIPIMOU U

13 PAJLICIILHOC p ockocte POCTpaHCTBe PalICIBHOC PAMO 1 https://m.edso00.ru/aa6f3833
IUIOCKOCTH

14 | VYrasl ¢ coHanpaBleHHBIMA CTOPOHAMHU 1 https://m.edsoo.ru/a78748f6

15 YTroa Mexy IpsIMbIMU B IPOCTPAHCTBE 1 https://m.edsoo.ru/7ea636be



https://m.edsoo.ru/14467518
https://m.edsoo.ru/9f4eae31
https://m.edsoo.ru/ae56ad45
https://m.edsoo.ru/58a8729a
https://m.edsoo.ru/c4373c37
https://m.edsoo.ru/bbc413dc
https://m.edsoo.ru/9cfc3f4f
https://m.edsoo.ru/da5bd46b
https://m.edsoo.ru/c2e97ba7
https://m.edsoo.ru/1ac7f137
https://m.edsoo.ru/2afa1f36
https://m.edsoo.ru/1977a523
https://m.edsoo.ru/aa6f3833
https://m.edsoo.ru/a78748f6
https://m.edsoo.ru/7ea636be

16 | Yrox Mexay npsMbIMU B TPOCTPAHCTBE 1 https://m.edsoo.ru/aa7a8f5c

17 | IlapamnenbHOCTh IUIOCKOCTEH: Mapajuie/IbHbIC IUIOCKOCTH 1 https://m.eds00.ru/26631b26

18 | CgoiicTBa napayuiebHBIX TUIOCKOCTEH 1 https://m.edsoo.ru/34d5b9ec

19 [Ipocteiimme mpocTpaHCTBEHHBbIE (UTYpHI HAa  IUIOCKOCTH:  TeTpa’ap, Kyo, 1 https://m.edsoo.ru/e9badc7d
napauieenuIe/

20 | IloctpoeHwue ceueHuit 1 https://m.edso0.ru/653b13cbh

21 | IlocTpoeHue ceueHuit 1 https://m.edsoo.ru/72ece97d

22 O06001enre 3HaHUI nv(?' teme "lIpsiMble U MIIOCKOCTH B IpocTpaHcTBe. [lapannensHoCTh 1 https://m.edsoo.ru/f6438b9b
OPSIMBIX M TJIOCKOCTEH

23 [MepreHIMKyYISIPHOCTh  TPSIMOW M TUIOCKOCTH: TMEPIEHAUKYISIPHBIC MPSMBIC B 1 https://m.edso0o.ru/a714f338
POCTPAHCTBE

24 | Tlpsimble mapasieabHbIe U MEPICHIUKYISIPHBIC K TNIOCKOCTH 1 https://m.edsoo.ru/e44f4d53

25 | Ipsimble mapaisieabHbIe U MEPICHIUKYISIPHBIC K TNIOCKOCTH 1 https://m.edsoo.ru/25c8fdd8

26 | [lpu3Hak meprneHUKyIIPHOCTH MPSIMO# U IMJIOCKOCTH 1 https://m.edsoo.ru/f28e19f5

27 | Ilpu3HaK MepHeHINKYIIPHOCTH IPSIMOM U MIIOCKOCTH 1 https://m.edsoo.ru/32a7de6e

28 | Teopema o MPSIMO¥ MEPIEHIUKYIIPHON TIIOCKOCTH 1 https://m.edsoo.ru/4ea85ec3

29 | Teopema o MPSIMO¥ MEPIEHIUKYIIPHON TIIOCKOCTH 1 https://m.edso0.ru/d9533342

30 | Teopema 0 PsIMO¥ MEPIEHIUKYIIPHON TIIOCKOCTH 1 https://m.edso0.ru/1556888b

31 HepHeI:II[I/IKy.]'I}Ip Y HAKJIOHHBIC: PACCTOSIHHE OT TOYKH JO IUIOCKOCTH, PAacCTOSIHUE OT 1 https://m.eds0o.ru/3bb9d2h9
HPSIMOii JI0 TNIOCKOCTH

32 Hepneljnnxynﬂp U HAKIJIOHHBIC: PACCTOSIHHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT 1 https://m.eds00.ru/6fa81822
IPsIMOiL JI0 TNIOCKOCTH

33 Hepl‘IeI:II[I/IKyJ'I}Ip U HAKJIOHHBIC: PACCTOSIHHE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT 1 https://m.eds00.ru/c456dcf?
OPsIMOit JI0 TIOCKOCTH

34 Hepl‘IeI:II[I/IKyJ'I}Ip U HAKJIOHHBIC: PACCTOSIHHE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT 1 https://m.eds0o.ru/5ad7c883
OPsIMOiL JI0 TIIOCKOCTH

35 | Yruel B IpocTpaHCTBE: Yol MEXIy MPSIMOI M TNIOCKOCTBIO 1 https://m.edsoo.ru/5527feed

36 | JIByrpaHHBIH yroJ, JMHEHHBIH YToJl IBYTPAHHOTO yIiia 1 https://m.edsoo.ru/6ce6ff8c

37 | /IByrpaHHbI{ yroJj, JMHEHHBIN YroJl ABYTPAaHHOTO yria 1 https://m.edsoo.ru/le7c28bf

38 | llepneHaMKyISIPHOCTh IJIOCKOCTEH: MPU3HAK MEPIEHAUKYISIPHOCTH JIBYX INIOCKOCTEH 1 https://m.eds00.ru/7895d29%



https://m.edsoo.ru/aa7a8f5c
https://m.edsoo.ru/26631b26
https://m.edsoo.ru/34d5b9ec
https://m.edsoo.ru/e9ba9c7d
https://m.edsoo.ru/653b13cb
https://m.edsoo.ru/72ece97d
https://m.edsoo.ru/f6438b9b
https://m.edsoo.ru/a714f338
https://m.edsoo.ru/e44f4d53
https://m.edsoo.ru/25c8fdd8
https://m.edsoo.ru/f28e19f5
https://m.edsoo.ru/32a7de6e
https://m.edsoo.ru/4ea85ec3
https://m.edsoo.ru/d9533342
https://m.edsoo.ru/1556888b
https://m.edsoo.ru/3bb9d2b9
https://m.edsoo.ru/6fa81822
https://m.edsoo.ru/c456dcf7
https://m.edsoo.ru/5ad7c883
https://m.edsoo.ru/5527feed
https://m.edsoo.ru/6ce6ff8c
https://m.edsoo.ru/1e7c28bf
https://m.edsoo.ru/7895d29e

39 | IleprnieHIUKYISPHOCTD MJIOCKOCTEHN: MPU3HAK MEPICHAUKYISIPHOCTH JIBYX TUIOCKOCTEH 1 https://m.edsoo.ru/7271c12f

40 | [epneHAMKYISIPHOCTH IUIOCKOCTEH: IPU3HAK MEPICHIUKYIIIPHOCTH JIBYX IIOCKOCTEH 1 https://m.edsoo0.ru/5b6673a4

41 | Teopema o TpEX MEPICHIUKYIISIPAX 1 https://m.edsoo.ru/8de5a9c7

42 | Teopema o TpEX NEPHCHIUKYISIPAX 1 https://m.edsoo.ru/cca2833d

43 | Teopema 0 TPEX MEPHCHIUKYIISIPAX 1 https://m.edsoo.ru/22caf7be

45 [ToHsATHE MHOTOrpPaHHUKA, OCHOBHBIC ONIEMEHTHI MHOTOTDAHHHKE, BBIMYKIBIC ¥ 1 https://m.edsoo.ru/fl2f4edd
HEBBIIYKJIbIE MHOTOTPaHHHMKH; Pa3BEPTKAa MHOTOTPAHHUKA

do i Dot i s ot I IS 8 IOy s aionu i

47 | TMapamienenuea, IPAMOYTOJIbHbIN MapauIeJICHIIe K €r0 CBOWCTBA 1 https://m.edsoo.ru/f58ac2de

48 IMupamuaa: N-yroybHas MMPaMUia, TPaHd U OCHOBAHHE THPAMUJIBI; OOKOBast U TOJTHAS 1 https://m.eds00.ru/36389a9b
MIOBEPXHOCTD ITMPAMUJIBI; TPABAIIbHAS U YCEUEHHAsI TUPAMHEIA
[TpaBuiibHBIE MHOTOTPAHHUKHU: TMOHATHE MPABUIHLHOTO MHOTOTPAHHHUKA, MpPaBUIIbHAS

49 | mpu3Ma U MpaBHJIbHAs MMPAMK/IA; IPABHIbHAS TPEYroJbHAs HPaMK/Ia U MPaBHIbHBIN 1 https://m.edsoo.ru/1ed67d9b
TeTpa’rap; Kyo

50 ITpencraBiaeHre 0 MPaBUIBHBIX MHOTOTPAHHHMKAX: OKTAd/IpP, JOJACKAdAP U HKOCAdIP. 1 https://m.edsoo.ru/e3a23c2c
CuMMeTpHsl B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIBHO TOYKH, MPAMOM, TIOCKOCTH.

51 | DmeMeHTBI ~ CHMMETPHH B IHpaMUaax,  Hapajulelieluienax,  MPaBHIbHBIX 1 https://m.edsoo.ru/bd46185f
MHOTOTPaHHHKAX

52 | BeruncieHue 3JeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMaroHau, yribl 1 https://m.edsoo.ru/3c28c528

53 [Tnomans v6OKOBOI71 MOBEPXHOCTH H MOJTHO# MOBEPXHOCTH OpPSMOM TIPU3MBbI, TIOIIAIb 1 https://m.edsoo.ru/a5ed7546
OCHOBaHHIA, TEOpeMa 0 OOKOBOI TTOBEPXHOCTH MPSIMOM MIPU3MBbI
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55 O0o00eHre 3HaHM 110 TeMe "MHOrorpaHHUKN" 1 https://m.edsoo.ru/e84d9cef

56 | [Tonsatue 06 00BEME 1 https://m.edsoo.ru/1ba674d8

57 | O6béM nHpaMuIbl 1 https://m.edsoo.ru/e63cb619

58 | O06béM nupaMuIbl 1 https://m.edsoo.ru/128cc5df

59 | O6béM nrpamMuIbl 1 https://m.edsoo.ru/3e45e6dd
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60 | OObEM HpaMUJIBI 1 https://m.edso0.ru/39a416b6
61 | O0bEM npU3MBbI 1 https://m.edsoo.ru/a3bffb57
62 | O0bEM TpU3MBI 1 https://m.edsoo.ru/a6alb56c¢
63 | OObEM IPU3MBI 1 https://m.edsoo.ru/6ffc8623
64 | O606menue 3Hanui Mo reme "OO0bEMBI MHOTOIPAaHHUKOB" 1 https://m.edsoo0.ru/1a826542
65 [ToBTOpenue, o06oOmeHne cucremarusamnus 3HaHuid. [locTpoeHue ceueHuit B 1 https://m.eds00.ru/63c1f766
MHOTOTPaHHHKE
[ToBTOpenue, 00oOIIeHNEe cucTeMaTu3alus 3HaHUM. Beruncienne pacCTOsIHUI: MEXTY
66 | 1ByMs TOYKaMH, OT TOYKH JO TMPSIMOH, OT TOYKH JO IUIOCKOCTH, MEXIy 1 https://m.edsoo.ru/d219ddb9
CKPEIIUBAIOIIUMHUCS TIPSIMBIMH
67 | UroroBasi KOHTpOJIbHAsI paboTa 1 https://m.edsoo0.ru/1129561e
[ToBTOpeHue, 0000IIEHNE cHUCTeMaTH3allMsd 3HAHWW. BBIYHCICHHE YIIOB: MEXKIY
68 | CKpelMBarOIIUMHKCS TPSAMBIMH, MEXKIY MPSAMON U TUIOCKOCTBIO, JIBYIPaHHBIX YIJIOB, 1 https://m.edsoo.ru/b44e7673
YTIJIOB ME/Ty TFIOCKOCTSIMH
OBIUIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 68
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11 KUIACC

Ne KoanvecTBo | DiieKTpoHHBIE HU(POBBIE
Tema ypoka

n/n 4acoB o0pa3oBaTe/ibHbIE PecypCchl

1 Codepa u map: HEHTP, paanyc, TUAMETP; IUIOIIAIb TOBEPXHOCTH Chepbl 1 https://m.edsoo.ru/e6a58a2c

5 B3anMHuoe pacrosiokenne chepbl M IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe; https://m.edsoo.ru/8a7eba2e
ionaab chepsl

3 N300paxenue chepsl, mapa Ha miockocTd. CeueHus mapa 1 https://m.edsoo.ru/fle6a34a

4 I_II/mHHﬂqueCKai[ MOBEPXHOCTh, 00pa3yroNie MUIHHIPHICCKOW MOBEPXHOCTH, OCh 1 https://m.edsoo.ru/2d2dfe52
[IJIHHAPHIECKON MOBEPXHOCTH

5 ].II/IJII/IH}IBZ OCHOBaHUS 1 OOKOBast MOBEPXHOCTh, 0OPA3yIOIIas ¥ OCh; TUIOMIAIb OOKOBOM 1 https://m.eds0o.ru/fcf68351
U TTOJTHOW TIOBEPXHOCTH

5 N300paskeHne MUIMHIpA Ha TUIOCKOCTH, Pa3BepT1<av murHApa. CedeHns UIMHIPA 1 https://m.eds0o.ru/666ebads
(TUTOCKOCTRIO, TIAPAIIETBHON MM TIEPIICHIUKYIISIPHOM OCH IIHIMH/IPA)

7 KOHquCKaZI MOBEPXHOCTh, 00pa3yrolie KOHUYECKOW TMOBEPXHOCTH, OCh M BEPIIUHA 1 https://m.edsoo.ru/f91757b4
KOHHYECKOW MOBEPXHOCTH

3 Konyc: ocHOBaHHMe M BepiiuHa, 00pasyolias ¥ OCh; IUIONAas OOKOBOH M MOJHOM 1 https://m.edsoo.ru/fc7babab
MOBEPXHOCTH

9 VYceu€HHBIN KOHYC: 00pa3yIoIIre U BBICOTA; OCHOBAHUS H OOKOBask IOBEPXHOCTH 1 https://m.edsoo.ru/a4bfccfd
N3o0paxeHne KoHyca Ha IUIOCKOCcTH. Pa3séprka konyca. CeuyeHuss KoOHyca

10 | (TUTOCKOCTBIO, MapaulebHOM OCHOBAHHMIO, W ILIOCKOCTBIO, IIPOXOJSAIICH depes 1 https://m.edso0.ru/26c49378
BEPIINHY)

11 | KomOuHaIus TeI BpaleH|s: i MHOTOTPaHHUKOB 1 https://m.edsoo.ru/9cffd6f3

12 MHoOTOrpaHHHK, OTIMCAHHBIH 0KOJIO chepsl; chepa, BIUCAHHAS B MHOTOTPAHHUK HJIH B 1 https://m.eds00.ru/52fe59c6
TEJIO BPAICHUS

13 | [lonsitue 06 06bEMe. OCHOBHBIC CBOWMCTBA 0OBEMOB TEI 1 https://m.edsoo.ru/49a2fc48

14 OO0BEM IUIMH]IPA, KOHYCA 1 https://m.edso0.ru/951324a7

15 | OO6bém mapa u wionaas chepsl 1 https://m.edsoo.ru/3c663del

16 HO,Z["O6HLIC Tena B mpocTpaHcTBe. COOTHOIICHUST MEXTy IUIOMIASIMU MTOBEPXHOCTEH, 1 https://m.eds0o.ru/7a7¢3f85
00bEMamMK OT0OHBIX TEll

17 O6006menue 3Hanui o Temam "Tena Bpamierus" u "O6beMbl Ten" 1 https://m.edsoo.ru/17bb757e

18 | BekTop Ha MJIOCKOCTH U B IPOCTPAHCTBE 1 https://m.eds00.ru/72669d66
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19 | CioxeHHe ¥ BBIYMTAHHE BEKTOPOB 1 https://m.edsoo.ru/11blcc5e

20 | YMHOXEHHE BEKTOpA HA YUCIIO 1 https://m.edsoo.ru/ec1f9d28

21 Pasmoxxenne  BekTopa 1O TPEM  HEKOMIUIAHAPHBIM  BekTopam.  IIpaBuiio 1 https://m.eds0o.ru/81213f3b
napasuieeuIe1a

22 | Pemienue 3a/1a4, CBSA3aHHBIX C IPUMEHEHHEM MPABUJI JCUCTBHIA C BEKTOPAMHU 1 https://m.edsoo0.ru/ca866867

23 | KoopaMHATHO-BEKTOPHBIA METOJI IIPH PEUICHUH T€OMETPUYCCKHX 33124 1 https://m.edsoo.ru/1de2f88a

24 HpﬂMoyuronLHasI cucTeMa KOOpJAMHAT B TMPOCTpaHCTBe. KoopamHATel BEKTOpA. 1 https://m.eds00.ru/75b68f61
IMpocreiimue 3a1a9u B KOOPANHATAX

25 | VYroa mexay Bekropamu. CKaJIsipHOE TIPOU3BEACHHE BEKTOPOB 1 https://m.edsoo.ru/d5226d23

26 | BerumcieHue yriioB MKy MPSIMBIMU M TUIOCKOCTSIMHU 1 https://m.edsoo.ru/6b228fce

27 | O6o6ieHue 3HaHu# 1Mo Teme "BekTopsl 1 KOOPIMHATHI B TPOCTPAHCTBE" 1 https://m.edso0.ru/373492c3

28 [ToBTOpenue, oGobOmenne u cucreMarusamnus 3HaHWU. OcHOBHBIE (UTYPHI, (aKTHI, 1 https://m.edsoo.ru/339a84dd
TEOPEMBI Kypca IJIaHUMETPHH

29 [ToBTOpenue, oGobOmeHne u cucremaruszaius 3HaHUN. OcHOBHbIE (PHUTYpBI, (HAKTHI, 1 https://m.edsoo.ru/71d2d412
TEOPEMbI Kypca IIaHUMETPUH

30 [ToBTOpeHuUE, 0000IIEHHE U CHCTEMATH3AIINs 3HAHUIN. 3a/1a4i TUIAHUMETPUH U METOIbI 1 https://m.eds00.ru/Lbc556df
UX peIICHHS

31 [ToBTOpeHuUE, 0000IIEHHE U CHCTEMATU3AIINs 3HAHUN. 3a/1a4i TUIAHUMETPUH U METOIbI 1 https://m.edsoo.ru/117a7f57
UX peIICHHSI

30 [ToBTOpeHue, o6oOmIeHHEe W cucTeMaru3aius 3HaHui. OcHOBHbIE (UTYpBI, (AKTHI, 1 https://m.eds00.ru/95e56946
TEOPEMbI Kypca CTEPeOMETPUHN

33 | UroroBast KOHTpOJIbHAS paboTa 1 https://m.edsoo.ru/a66a7dc2

34 IToBTOpEHue, 0000IIEHNE ¥ CHCTEMATH3AIMS 3HAHHI 1 https://m.edsoo.ru/ff93611f

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34
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