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HOACHUTEJIBHAS 3AIINCKA

Pabouas mnporpamMmma yueOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS U
oOywaromuxcas 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHoro
rOCYJapCTBEHHOTO 00pa30BaTENBLHOIO CTaHJapTa CpeaHero oluiero oOpa3oBaHUs, C
yu4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABABIAEMBIX K MaTeMaTHYECKOMY
o0pa30oBaHWI0, W TPAAUIUN poCCUilcKOro oOpa3oBaHus. Peanuzanuss mporpaMmbl
o0ecrieurBaeT OBIAJCHUE KIIOUEBBIMU KOMITIETEHIIUSIMHU, COCTABIISIOIIUMUA OCHOBY IS
caMOpa3BUTUS W HENPEPBIBHOTO 00pa3oBaHUs, IIEIOCTHOCTh OOIIEKYIBTYPHOTO,
JMYHOCTHOTO M MIO3HABATEIHLHOTO Pa3BUTHS JTMYHOCTU O0YJAIOIIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca reoMeTpud Ha YpOBHE CpEJHEro oO0miero oo0pa3oBaHMs
o0ycJOBJI€HAa TMPAKTUYECKOW 3HAYUMOCTBIO METANPEIMETHBIX U  MPEIMETHBIX
pe3yiabTaToB OOYyYEeHHS TE€OMETPUH B  HANpPaBICHUU JIMYHOCTHOTO  Pa3BUTHS
oOyyJaromuxcs, ¢GopMupoBaHus (YHKIIMOHATHHON MaTeMaTHYeCKOH TIpaMOTHOCTH,
U3YUYEHUs JPYrux YueOHbIX IuUCHUIUIMH. Pa3ButHe y oOydYaromuxcs MpaBHIbHBIX
NPEACTaBICHUNA O CYIIHOCTH M TPOUCXOXKICHUU T'eOMETPUYECKUX aOCTpaKIui,
COOTHOIIEHWH PEAIbHOTO W HACAIBHOTO, XapakTepe OTPAKECHHUS MaTeMaTHYeCKOU
HAyKOHW SIBJICHUU W MPOIECCOB PEAJIbHOTO MHUpPa, MECT€ T€OMETPUHM B CHUCTEME HayK U
pOJIM MAaTeMAaTHUYECKOr0 MOJIETUPOBAHUS B HAYYHOM TIO3HAHUUM U B TMPAKTUKE
CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS yUalUXCs, a TAK)KE KaueCTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl afanTallii B COBPEMEHHOM OOIIIeCTBE.

['eometpusi siBisieTcs OAHUM U3 0a30BBIX NPEIMETOB HAa YpOBHE CpEeAHEro oOIero
oOpa3oBaHusA, TaK Kak oOOecleynBaeT BO3MOXKHOCTh U3Y4YEHHUS KakK JAUCIHUIUIMH
€CTECTBEHHO-HAYYHOU HANpaBIEHHOCTH, TaK U TYMaHUTapHOM.

Jlorndeckoe MbllIUIeHHE, (POpMUpyeMOe MpU HU3YYCHUU OOYHAIOIIMMHUCS MOHATHUHHBIX
OCHOB T€OMETPUHU U MOCTPOCHUH LETIOYKHU JIOTHYECKUX YTBEP)KICHUN B XOJI€ PEIICHUS
F€OMETPUYECKUX  3a7a4, yMEHUE  BBIIBUTaTb U  ONPOBEPraThb  TUIOTE3bI
HEMOCPEACTBEHHO MCIOJIB3YIOTCS MIPU PEUIEHUH 3a]]a4 €CTECTBEHHO-HAYYHOTr O 1IMKJIa, B
YaCTHOCTH U3 Kypca (QU3UKH.

YMeHne OpUEHTHPOBATHCA B IPOCTPAHCTBE HWIPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTIX NeATeTbHOCTH YenoBeka. OpueHTalus 4eI0BEeKa BO BPEMEHHU U TPOCTPAHCTBE
— HEo0XO0JIMMOE YCIOBHE €T0 COIUAIBLHOTO OBITHS, (JopMa OTPAKEHHUS OKPY>KAOIIETO
MHpa,  YCJIOBHE  YCHEUIHOTO  TMO3HAaHUS W  aKTUBHOIO  MpeoOpa3oBaHUs
nercTBuTeNbHOCTH. OnepupoBaHUE MNPOCTPAHCTBEHHBIMU 00pazamMu  OObEIUHSIET
pa3Hble BHUABI Y4eOHOM U  TpPYyAOBOM AEATEIBHOCTH, SBIAETCS OJHUM U3
nmpoecCHOHaTbHO Ba)XHBIX KAa4eCTB, MOITOMY aKTyalbHa 3aaada (GopMupoBaHUS Y
OoOydJarommXxcs MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3sHOBUIAHOCTH OOpa3HOTO
MBIIIUICHUSI — CYIIECTBEHHOIO0 KOMIIOHEHTa B TMOJATOTOBKE K MPaKTHYECKOU
NEATEeNIbHOCTU 110 MHOTMM HaIlPaBIICHUSIM.



Llens ocBoeHuss mporpamMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM YpPOBHE
o0ydeHus — 0011e00pa3oBaTeIbHOE U OOIIEKYIBTYPHOE Pa3BUTUE OOYYAIOUIUXCS Yepe3
o0OecrieyeHue BO3MOXHOCTH NPUOOPETEHHS M MCIOJB30BaHMSI CUCTEMATHUYECKUX
r€OMETPUYECKUX 3HAHUW W JACHCTBUHM, CHEUU(DUUHBIX T€OMETPUU, BO3MOMKHOCTH
YCHEIIHOI'0 MPOAODKEHHs 00pa30BaHMsS IO CHEIHAIBHOCTSM, HE CBSI3aHHBIM C
MPUKJIaJIHBIM UCIIOJIb30BAHUEM T€OMETPHUHU.

[Iporpamma mo reomeTpur Ha 0a30BOM YpOBHE MpeIHA3HAUYECHA IJs OOyYaroIIuXcs
CpeoHEell IIKONbI, HE WCHBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUNH Ha YpOBHE
OCHOBHOTO 0011er0 oOpazoBaHus. Takum 00pa3om, oOyuaromuecs Ha 6a30BOM YpPOBHE
JOJKHBI OCBOUTH OOIIME MaTEeMaTUYeCKHE YMEHMs, CBA3aHHBIE CO CHEelU(pUKOM
reOMETPUU U HEOOXOJUMBbIE JJIsl KU3HU B COBpeMeHHOM ob1ectBe. Kpome 3Toro, onu
UMEIOT BO3MOXHOCTh H3y4YUTh TE€OMETpHUI0 Oosee IIy0oKo, €ciu B JalibHeHIIeM
BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUYECKUX 3HAHUAX B MNpodhecCHOHATbHON
JeSTENbHOCTH.

JlocTvkeHne  1eM  OCBOEHUS  NPOrpaMMbl  OOECNEYMBAETCs  pelIeHUEM
COOTBETCTBYIOIIMX 3adad. [IpHopuTEeTHBRIMU 3a7auaMu OCBOEHUSI Kypca «l'eomeTpum»
Ha 0a3oBoM ypoBHe B 10—11 kaccax siBISIOTCS:

e (opmMupoBaHHME NpPEACTaBICHUS O TEOMETPUM KaK YacTU MHUPOBOM KYyJIbTYpbl U
OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHMe TMpeACTaBICHUS O MHOTOIPAHHMKAX M TeJaxX BpalleHUusi Kak o
BOXHEHIINX MATEeMAaTHUYECKUX MOJEISAX, MO3BOJISIOMINX OMUCHIBATh U U3y4daThb pa3HbIe
SBJICHUS OKPY>KAIOIIET0 MUPA;

e (opmMupoBaHHME yMEHUS paclO3HABaTh HAa YepTexax, MOJAENAX U B PEalIbHOM MHUPE
MHOTOTPAaHHUKH U TeJla BpallleHUS,

e OBJQJICHHME METOJAaMH pEIIeHHUs 3aJady Ha T[OCTPOCHHUS Ha H300paKEHUIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHHe yMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSMU O MHOTOTPAHHUKAX U
TeJaxX BpaIIeHHs U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJQJICHHE aNTOPUTMAaMU PEUICHUS OCHOBHBIX THUIIOB 3a7ia4y; (OPMUPOBAHUE YMEHUS
NPOBOAUTH  HECIOXKHBIE  JOKa3aTeIbHBIE  pPACCY)KICHHS B  XOJI€  PEIICHUS
CTEPEOMETPUUECKUX 33124 U 3a/1a4 C IPAKTHUYECKUM COJIePKAHUEM;

e pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH oOOyuarouuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIHCKUX YMEHUM, KPUTUYHOCTH MBITIICHHUS,

e (opmupoBanue (QyHKIHMOHAIBHOM IPaMOTHOCTH, PEJICBAHTHONM I'€OMETPUHU: YMEHHE
pacro3HaBaTh MPOSIBICHUS T€OMETPUIECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B
pEaNbHBIX JKU3HEHHBIX CHUTYallMsIX W TPHU W3YYCHUHU NPYTUX YUYEOHBIX MPEIMETOB,
NPOSIBJICHHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (opMynIupoBaTh WX Ha S3bIKE
r€OMETPUM U  CO3/aBaTh TEOMETPUYECKHE MOJEIW, IPUMEHATH OCBOEHHBIN
TCOMETPUYECKUN  ammapar JJs pPEImIeHHus MPaKTUKO-OPHUEHTHUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MOJyYCHHBIE PE3yIbTATHI.

OTIMYUTENPHOM OCOOEHHOCTBIO MPOrpaMMbl  SIBISETCS  BKIIOUEHUE B KypcC
CTEpEOMETPHH B Hayajie €ro M3y4YeHHs 3aj]ad, pellaeMbIX Ha YpPOBHE MHTYUTHUBHOTO
MO3HAHMSI, M ONpeAeNEéHHBIM OOpa3oM OpraHW30BaHHas paboTa HAA HHUMH, YTO



CHOCOOCTBYIOT ~ Pa3BUTHUIO  JIOTMYECKOTO W MPOCTPAHCTBEHHOI'O  MBIIUICHHUS,
CTUMYJIMPYET MPOTEKAHUE HHTYUTHUBHBIX IPOLIECCOB, MOTHBUPYET K AaJbHEHIIEMY
U3y4ECHUIO IIpEaMETa.

[Ipennoutenne OTAAETCS HAIISIHO-KOHCTPYKTUBHOMY METOAY OOYy4Y€HHs, TO €CTh
TEOPETUYECKHE 3HAHMS HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
[IPAKTUYECKON ACATEIBHOCTU. Pa3BuUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUU Y
ydaluxcs B Kypce CTEPEOMETPUU IIPOBOAUTCA 3a CUET pELIECHUs 3aJay Ha CO3JaHue
MPOCTPAHCTBEHHBIX O0pa30B M 3ajJady Ha ONEpUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue oOpa3a MPOBOAMUTCS C OMOPOM Ha HAIJISAHOCTb, a OIEPUPOBAHUE
o0pa3oM — B YCIOBHUSIX OTBJICUEHUS OT HArJSJHOCTHU, MBICICHHOIO HM3MEHEHHUs €ro
HCXOHOI'O COIEpPKAHUS.

OcHOBHBIE conepxaTenbHble JIMHUM Kypca «l'eomerpum» B 10-11 xmaccax:
«MHororpaHHukmn», «lIpsMble U IUIOCKOCTHM B IPOCTPAaHCTBE», «Teya BpauieHus»,
«BekTopbl M KOOpAMHATBI B MPOCTPAHCTBE». POPMHUPOBAHUE JIOTUYECKUX YMEHHUI
pacnpenensieTcss He TOJIbKO MO COJIepPKAaTeNIbHbIM JIMHUSAM, HO U 110 rojiaMm oOy4eHus Ha
YPOBHE CpPEAHETO 0011ero 00pa3oBaHUsL.

ConepxxaHue 00pa3oBaHUs, COOTBETCTBYIOLIEE IPEIMETHBIM pE3yJbTaTaM OCBOEHUS
paboueit mporpaMMBbl, pacrpeesiEHHbIM 10 ToJaM 00y4YeHus, CTPYKTYPUPOBAHO TaKUM
oOpa3oM, 4YTOOBI  OBJAJCHHE T'COMETPUYECKUMU TMOHSATUSMU W  HABBIKaMHU
OCYILECTBIISUIOCH IOCJIEAO0BATEIbHO M IIOCTYNATEIbHO, C COOJIIOJICHUEM IPHUHINIA
NPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMUS BKIIOYAIUCh B OOIIYI0 CHUCTEMY
reOMETPUYECKUX TpPEACTaBICHUI oOydaromuxcs, pacmupss U yriayonss e€, oopasys
IIPOYHBIC MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha usydenue reomerpun oTBOAMTCS 2 yaca B Henento B 10 kiacce u 1 yac B HeAemio B
11 kimacce, Bcero 3a aBa rojga ooydenus - 102 ydeOHBIX daca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, TmpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: TNApajlyIeibHbIE IIPSMBbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuieNibHbIX  MiockocTed. [lpocreiimue mnpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYISAPHOCTH IMPSMOU U IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAAMOYTOJIBHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAHHMKA; MPaBUIIbHAA NPU3MA U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, NPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa O MiIom@aau yceu€HHo mnupamMunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UWJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIWHIPUYCCKOW TMOBEpXHOCTH. [lunmuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BEpIlIMHA, 00pa3yroIias
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
Bsaumnoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiIMHApa (MapaJyieIbHO M TEPHEHIUKYISPHO OCH), CEUYEHUs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHE BEeKTOpa Ha 4yucio. Pa3noxkeHue BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJAMHATax. YTroi Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPAMMbl y4EeOHOTO TpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHEe 3HaHUA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a71a4 MAaTeMaTHICCKOW HAIPaBJICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MaTeMAaTHYSCKMX 3HAHMHA JUIS pelIeHUs 3aaad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAaykKh W  OOIIECTBCHHOW TPAKTUKH, TOHHMMAaHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATh NMPOSKTHYIO M HCCIEAOBATEIBCKYIO JIEITCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
MEmo008  NO3HAHUSL ~ OKPYICAujeco  Mupda,  NpUMeHeHue  JI02UYeCcKux,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpeJICICHNs] ~ TOHSATHH; YCTAHABIMBATH CYIICCTBEHHBIA  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHH, YMO3aKIFOUEHU 110 aHAJIOTUU;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE MPOTUBOPEUHE, MPOoOIeMYy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEKTa, SBIEHHSA, MpOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOYKHOE pPAa3BUTHE IpOIEcca, a TaKKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH UHPOPMALIHIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTAaX, JaBATh MOSCHEHUS II0
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pElIEHNs; COMOCTaBJISITh CBOM CYXKICHHS C CYXKICHHSIMH JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TMPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmat
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOM
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedIIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpU PEIICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHMS DPE3YJIbTAaTOB AECATEIbHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MMAPATUICTIBHOCTh U IEPIIEHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOTO yrja; rpajycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTpPaHHUKH, BHIOMpass ~ OCHOBaHUSA  JJIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUIIBI TTOCTPOCHHS CEYCHUN, UCTIOIB3YS METOJT CIICIOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

Pemrate 3a1aun Ha HaX0XJICHUE TE€OMETPUUICCKUX BEIIMYMH 1O o0pasraM HiIH
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00bEMBI U TJIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoNaraloMx HECKOJIbKO IaroB PEIIEHHUs, €CIIA YCIOBUS ITPUMEHEHHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $A3bIKE T'E€OMETPHUM, MCCIEA0BATh [OCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAsT TOBEPXHOCTH, OOpPA3yIOIIHE
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronoxkeHne chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (OPMYII.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, uHTEpHNpETUPOBATH W MPeoOpa3oBBIBaTH HHGOpPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensaTe reomeTpuueckue (axKThl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE THpPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MareMaTu4ecku CcGOpMYyJIHUPOBAHHOM MPOOJIEMbl, MOJEIUPOBATh peajbHbIE
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUUYECKUE 3a]1a4, CB3aHHbBIC C HAXOKICHUEM T€OMETPUYECKUX BEJINYHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
bubmmoreka [{OK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuoteka [JOK
[TapamiensHOCTE NPSAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHUKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTER https://m.edsoo.ru/1c209e37
bu6moreka [IOK
4 1 1
Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 0 https://m.edsoo.ru/1c209e37
bu6moreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6moreka [IOK
0 OOBEMEI MHOTOTPAHHHKOB o L https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1 ft?[i?;;fcli(;ggllic 209637
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 0
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM ¢ poBLIE
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
bu6mmoreka [{OK
T 12
©J1a BpaieHus https://m.edsoo.ru/1c209e37
. bubnuotexa [JOK
006 5 1
BEMBLTET https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa TOK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpeHue, 0600IICHNE, 7 1 bu6mmoreka [IOK
cUCTeEMAaTU3aIys 3SHaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/m Bcero H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
OcHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, IpsiMasi, TUIOCKOCTb,
1 npocTpancTBo. [IpaBuna nzo0pakeHus 1 bubmmoreka [{OK
Ha PUCYHKaX: H300paKeHUs 04.09.2024 | https://m.edsoo.ru/aecc77cd
TIJIOCKOCTEH, MapalIeIbHBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka
5 [Tonatus: nepecekaromuecs MIOCKOCTH, 1 bubnuoreka [IOK
MepeCceKaroIMecs mpsiMasi ¥ TIOCKOCTh 06.09.2024 | https://m.edsoo.ru/2d8a9c99
3 [TonsTus: nepecekaronuecs MIOCKOCTH, 1 bubnuoreka [IOK
TepeCceKarIMecs MpsiMasi U TNIOCKOCTh 11.09.2024 | https://m.edsoo.ru/db685e73
3HaAKOMCTBO C MHOTOTpaHHHKAMH,
4 H300pa)keHue MHOTOTPaHHHUKOB Ha 1 bubmorera [JOK
P P 13.09.2024 | https://m.edsoo.ru/a63959ed
PUCYHKaX, Ha MPOSKIIMOHHBIX YepTekKax
HauanpHbie cBefieHUs 0 KyOe U
5 nmUupaMue, X Pa3BEPTKU U MOJECTU 1 bubmorera [JOK
PAMILIE, HX passep AT 18.09.2024 | https://m.edsoo.ru/b30dff38
CeueHrss MHOTOTPaHHUKOB
Havanenble cBenenus o kyoe u
6 nUupaMue, X Pa3BEPTKU U MOJECTU 1 bubmorexa LIOK
PAMILIE, HX passep AT 20.09.2024 | https://m.edsoo.ru/3d8ffd32
CeueHnsi MHOTOTPAaHHHUKOB
[TousiTHE 00 AKCHOMATHYECKOM
7 IMOCTPOCHUH CTCPCOMETPHUU: AKCUOMBI 1 bubmotera [JOK
P p pHH: 25.09.2024 | https://m.edsoo.ru/Occ5c4fe
CTepEOMETPUH U CIEACTBHS U3 HUX
8 [TousiTHE 00 aKCHOMATHYECKOM 1 bu6mmoreka [JOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
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https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

IIOCTPOEHUU CTEPEOMETPUN: AKCHOMBI 27.09.2024 | https://m.edsoo.ru/239c8ch4
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM
9 MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI bubmorexa LHOK
P P PHI 02.10.2024 | https://m.edso0.ru/65c6b106
CTCPEOMETPHUH U CIEACTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM
10 MTOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI bubmorexa HOK
P P PHIE 04.10.2024 |  https://m.edso00.ru/258fc245
CTEPEOMETPHUH U CIIEACTBHS M3 HHX
B3anMHOe€ pacnosiokeHue npsiMbIX B
11 IIPOCTPAHCTBE: MEPECEKAIOLINECS, bubnnorexa [JOK
MapajuIeNIbHBIC U CKPEIITHBAIOIIHECS 09.10.2024 | https://m.eds00.ru/1a2520f6
MpsSIMbIE
[TapamiensHOCTh MPSAMBIX M TUIOCKOCTEH
12 B MPOCTPAHCTBE: NapaJlJICIbHbIC bubnuoreka [IOK
MpsIMBIE B TIPOCTPAHCTBE; 16.10.2024 | https://m.eds0o.ru/93ad36b3
MapauIeIbHOCTh TPEX MPSIMBIX
[TapannenbHOCTh NPSMBIX U TJIOCKOCTEN
13 B npoctpaHctse: [lapannenbHOCTh Bubmmorexa [JOK
p “p - 1ap 18.10.2024 | https://m.edsoo.ru/ee1d19b9
MPSIMOM U TUIOCKOCTH
14 VYTIBI ¢ COHANpPaBJIEHHBIMU CTOPOHAMHU Bubmmorexa LIOK
P P 23.10.2024 | https://m.edsoo.ru/9f4071b9
15 Yroa Mexay NpsMbIMU B POCTPAHCTBE bubmorexa HOK
afnt pocIp 25.10.2024 | https://m.edsoo.ru/fe733862
16 Yroa Mexay NpsMbIMU B POCTPAHCTBE bubmorexa HOK
afnt pocIp 06.11.2024 | https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh IIIOCKOCTEH: bubnuoreka [IOK
NapauleNIbHbIE ITIOCKOCTH 08.11.2024 | https://m.edsoo.ru/2e18f255
18 CpoiicTBa mapauieTbHBIX MIIOCKOCTEN bubmmorexa [JOK
P 13.11.2024 | https://m.edsoo.ru/e504d656
19 [Ipocreiinme npocTpaHCTBEHHbBIE bubnuorexa [IOK
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(GUrypsl Ha TIOCKOCTH: TETPAdIP, KYO, 15.11.2024 | https://m.edsoo.ru/4a28dc02
napajuiesenunes
20 [Toctpoenue ceuenmii bubmiorexa LIOK
20.11.2024 | https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuenuit bubmmoreka LIOK
22.11.2024 | https://m.edsoo.ru/ec26fe5d
KonTponsnas pabora no teme "[Ipsimbie
29 Y TIJIOCKOCTH B TIPOCTPAHCTRBE. bubnuorexa [JOK
[MapannenbHOCTh IPSIMBIX H 27.11.2024 | https://m.edsoo.ru/9a0a9e56
miockocTeit"”
IlepneHAMKYIIPHOCTD IPSMOM 1
23 HJ'I(I))CKO(fFI/II};Te;)HeHHHKyJP;HpHBIe Bubnuorexa LTOK
29.11.2024 | https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B TIPOCTPAHCTBE
24 [IpsiMble mapayenbHbIe U bubnuoreka [IOK
MePIEHIUKYIISIPHBIC K TUTIOCKOCTH 04.12.2024 | https://m.edsoo.ru/0ac11c95
o5 [Ipsimbie mapanienbHbIe U bubnuoreka [IOK
MePIEHIUKYIISIPHBIC K TNTIOCKOCTH 06.12.2024 | https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyIIpHOCTH TPSIMOA bubnuoreka [JOK
U TUIOCKOCTH 11.12.2024 | https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak neprneHauKyIIpHOCTH TPSIMOA bubnuoreka [JOK
U TUIOCKOCTH 13.12.2024 | https://m.edso0.ru/79165d15
08 Teopema o psIMOii EPIIEHIUKYIIIPHOU bubnunoreka [JOK
MJI0CKOCTH 18.12.2024 | https://m.edsoo.ru/635c¢5087
29 Teopema o npsIMOii EpIIEHIUKYIAPHON bubnnoreka [JOK
MJI0CKOCTH 20.12.2024 | https://m.edsoo.ru/bd3745f8
30 Teopema o npsAMoN EpIEHAUKYIAPHON bubnuoreka [IOK
IIJIOCKOCTH 25.12.2024 | https://m.edsoo.ru/7d18834b
[lepnieHIUKYNAp U HAKIOHHBIE:
31 pa(f::TOHiI/IeyOT liquH JI0 TUIOCKOCTHU Bubmmorexa LIOK
’ 27.12.2024 | https://m.edso0.ru/33c477d3

PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTHU
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[lepnieHauKyIsIp U HAKJIOHHBIE:

32 aCCTOSIHUE OT TOYKH 10 INIOCKOCTH buGnnorexa [IOK
p A : 15.01.2025 | https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSIMOM JI0 TJIOCKOCTH
[leprieHMKYIISIP ¥ HAKJIOHHEBIE:
33 a(iTOHfII/IeyOT I;quH 0 IUIOCKOCTH bubmmorexa [TOK
p A : 17.01.2025 | https://m.edsoo.ru/a5h7b8e3
paccTosiHue OT MPSIMOU JI0 TNIOCKOCTH
TleprieHUKYIISIP ¥ HAKJIOHHEBIE:
34 anCTOSIiI/IeyOT E‘O‘IKI/I 0 TNIOCKOCTH bubmaorexa [IOK
p il ’ 22.01.2025 | https://m.edsoo.ru/dbee22bc
paccTosiHUEe OT MPSIMOM JI0 TNIOCKOCTH
35 VYTriabl B IPOCTPAHCTBE: YroJl MEXIY bubnuorexa [JOK
MPSIMOH U TUIOCKOCTBIO 24.01.2025 | https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEHHBIN yrom bubnuoreka [IOK
JIBYTPaHHOTO yriia 29.01.2025 | https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yroJi, TMHEHHBIN yroi bubnuoreka [IOK
JBYTPAHHOTO yria 31.01.2025 | https://m.edsoo.ru/c7c777ed
[TepieHAMKYASIPHOCTD MIOCKOCTEM:
38 MIPU3HAK NEPIECHINKYIIIPHOCTH 1B bubmorexa LOK
p Vp AHIKYIAD ABYX 05.02.2025 | https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
IlepneH UK YIIPHOCTD JIOCKOCTEN:
39 i I/II)3HaIf[ neyneI:I UKYJISIPHOCTH 1B Eubmorexa HOK
p “p FHRYIEP ABYX 07.02.2025 | https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
I1 i
o | —
P “p HHIYIEP HBYX 12.02.2025 | https://m.edsoo.ru/ba75dc57
IUIOCKOCTEMN
41 Teopema o0 TpEX MEPIIEHIUKYIIAPAX Bubmorexa OK
p p PHCHAMRY AP 14.02.2025 | https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX MEPIIEHIUKYIIAPAX Bubmorexa OK
p p PHCHAMRY AP 19.02.2025 | https://m.edsoo0.ru/52188a7d
43 Teopema o0 TpEX MEPIIEHIUKYIIAPAX bubmorexa [IOK
p p PHCHAMKY AP 21.02.2025 | https://m.edsoo.ru/9f246736
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KonTtponsHast paboTa o Temam
"[lepneHIMKYISIPHOCTD NPSMBIX U

bubmuoreka [JOK

44 mockocTei" u "YTIbl MEXIY IPAMbIMU 26.02.2025 | https://m.edsoo.ru/5b971ef3
Y IJIOCKOCTSIMU"
[ToHsTHE MHOTOTPAaHHUKA, OCHOBHBIC
45 3JIEMEHTBI MHOTOI'PAHHUKA, BBITYKJIbIE bubnuorexa [JOK
Y HEBBINYKJIBIE MHOTOTDAaHHUKH; 28.02.2025 | https://m.edsoo.ru/2d24e873
pa3BEPTKAa MHOIOTPAaHHUKA
[Tpu3ma: N-yroyibHas Mpu3Ma; TpaHu |
46 OCHOBAHMS MIPU3MBI; TpSAMas U bubnuoreka [JOK
HaKJIOHHASI PU3MBI;, OOKOBAs U TTOJTHAS 05.03.2025 | https://m.edsoo.ru/b4ad63ad
MTOBEPXHOCTDH MTPU3MBI
47 [Tapannenenunen, mpsIMOyroJbHbII bubnuotexa [JOK
MapajuieJICuIe]] U €ro CBONCTBA 07.03.2025 | https://m.edsoo.ru/8a7be683
[Mupamupa: N-yronbHasi mupamMuaa,
IPaHU U OCHOBaHUE MUPaMUJIbI;
48 OOKOBAasI 1 TIOJIHAS TIOBEPXHOCTh bubmorexa IOK
,_ 12.03.2025 | https://m.edsoo.ru/fblcdOa5
MMpaMU/Ibl; TPAaBUIIbHAS U yCeuEHHAs
nupamuaa
[IpaBunbHBIC MHOTOTPAHHUKU: TTOHSTHE
MIPaBUJIBHOTO MHOTOTPAHHHUKA,
49 MpaBWJIbHAS MTPU3Ma U NPaBUIIbHAS bubmmorexa [TOK
14.03.2025 | https://m.edso0.ru/074c8865
MMpaMuia; IpaBUIIbHAS TPEYroIbHAs
MMpaMuia u MpaBUIbHBINA TETpasap; Kyo
[IpencraBienue o MpaBUIBHBIX
50 MHOTOTPaHHUKAX: OKTa3p, J0IEKAIP bubmnorexa [IOK
19.03.2025 | https://m.edsoo.ru/a0fdd5bf
Y UKOCadIp.
CuMMeTpHs B IPOCTPAHCTBE:
51 CUMMETpHUS OTHOCUTEIIBHO TOYKH, bubnunoreka [JOK
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI 21.03.2025 | https://m.edsoo.ru/b9e777d9

CUMMCTPUHU B ITUpaMUax,
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mapajiiejICmIeaax, nmpaBUjIbHbIX

MHOTOT'paHHHKaX
Beluncnenue 351eMeHTOB
52 MHOTOI'PaHHUKOB: pEOpa, AUaroHaIu bubnuorexa LIOK
P + PEopa, ’ 26.03.2025 | https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomans OOKOBOM MOBEPXHOCTH U
53 IIOJTHOW MMOBEPXHOCTH MPSIMOM IIPU3MBI, bubnnorexa [JOK
IJIONIAIb OCHOBAHHM, TEOpEMa O 28.03.2025 | https://m.edsoo.ru/37d84157
OOKOBOI TOBEPXHOCTH MPSMON IPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTU U
54 MTOBEPXHOCTH MTPABUIIBHON MUPAMUIBI, bubnuoreka [IOK
TeopeMa O IJIOMIA I OOKOBOM 09.04.2025 | https://m.edsoo.ru/5603e30b
MOBEPXHOCTH YCEUEHHOU MTUPAMHUIBI
55 KounTponbnas pabora o teme bubnuoreka [IOK
"MHororpanHuKH" 11.04.2025 | https://m.edsoo.ru/a95f5c04
N bu6mmoreka [IOK
> Honsmite 00 06bEMe 16.04.2025 | https://m.edsoo.ru/7ad0020b
N bu6mmoreka [IOK
> O0bEm mupani bt 18.04.2025 | https://m.edso0.ru/235171b3
N bu6mmoreka [JOK
>8 O0bEm mupani bt 23.04.2025 | https://m.edsoo.ru/f47dfefd
N bubnuoreka [JOK
> O0bEm mupani bt 25.04.2025 | https://m.eds00.ru/79c10312
N bubnuoreka [JOK
00 O0bEm mupani bt 30.04.2025 | https://m.edsoo.ru/2faadc3f
N bubmuoreka [JOK
61
O0bem mpr3met 02.05.2025 | https://m.eds00.ru/79853608
62 KonTtponeHas padota o teme "OO0bEMBI bubnuoreka [IOK
MHOTOTPaHHUKOB" 07.05.2025 | https://m.edsoo.ru/28a6573c
63 O06BEM npu3MBbI bubnuorexa [IOK
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14.05.2025 | https://m.edsoo.ru/1e053890
. bubnmoreka [JOK
64 | OOvEM npusMbI ! 16.05.2025 |  https://m.edso0.ru/482d3f51
[ToBTOpenue, 06o0mIeHNE
65 cucremaTtusauus 3Hanuil. [loctpoenue 1 bubmorexa HOK
N 21.05.2025 | https://m.edsoo.ru/098bedad
CCYCHU B MHOTOTPaHHHUKE
bubmmoreka [{OK
66 Hrorosas koHTpOIbHas paboTa L 23.05.2025 | https://m.edsoo.ru/b9146bc0
[ToBTOpEHue, 06061EeHNE
cucTeMaTu3alus 3HaHui. Berauciaenue
67 pacCTOSIHUN: MEXAY IBYMS TOUKaMH, OT 1 bubmuorexa [JOK
TOYKH J0 MPAMOM, OT TOUKH JI0 https://m.edsoo.ru/f7792ba9
MIJIOCKOCTH, MEXTY CKPEIIIHBAIOIIAMHICS
MIPSMBIMH
[ToBTOpEeHME, 0600IIEHNE
cucTeMaTu3alys 3HaHuil. Beraucnenue
68 YIJIOB: MEKIy CKPEIIMBAIOIIUMHUCS 1 bubnuoreka [IOK
MPAMBIMH, MEXKTY IPSIMOU U https://m.eds00.ru/56765e8b
IJIOCKOCTBIO, IBYTPAaHHBIX YIJIOB, YIII0OB
MEXTy ITOCKOCTSMH
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 IUaMeT); IIOalb HOBEPXHOCTH 1 bubnmorexa LOK
P> P https://m.edso0.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
2 IJIOCKOCTH; KacaTeabHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3 N3o006paxkenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pa3yromue MHIHHIPUICCKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnuoreka [JOK
IIoIaas OOKOBOM U ITOJIHON https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha
IIOCKOCTH. Pa3BépTka nunuaapa.

6 Ceuenus muIMHJIPA (TIOCKOCTHIO 1 bubmorexa [IOK

N P ’ https://m.edso0.ru/016e25eb
napayienbHON UITN
MEePIEeHIUKYISIPHOUN OCH IUIUHAPA)
bubnunoreka [JOK
7 KoHnueckas noBEpXHOCTSD, 1 1

https://m.edsoo.ru/c94ba09b
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o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILKHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHue u BepIMHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb brbamorexa LOK
. . https://m.edso0.ru/897dd3b2
OOKOBOII U TIOJIHOW MOBEPXHOCTH
VYceu€Hnsiit KoHyC: 00pa3 ue u
9 BBICOTA; OCHOB&IZI/I?[ u gOKZI:;: bubmorexa HOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [IOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, OMMCaHHbIA OKOJIO

12 cdepsr; cepa, BucaHHas B bubnuoreka [JOK
MHOTOTI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpallleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBAa 0OBEMOB TeII https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 O6bem unmHApa, KoHycCa https://m.edso0.ru/5513d87b
N bubmuoreka [JOK
15 O0bem wapa u owas cheps https://m.edsoo.ru/d189bde2
16 ITooOHBIE TENa B MPOCTPAHCTBE. Bubmmorexa LIOK

https://m.edso0.ru/810cfleb
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COOTHOIICHUS MEXTy IIOIIAIMU
MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

17 KonTposnsHast paboTa mo Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha miockocTu U B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BRIUUTAaHUE BEKTOPOB bubmorexa HOK
p https://m.edso0.ru/23f4f089
bu6moreka [IOK
20 h%
MHOZCIHE BEKTOPH Ha HHCH0 https://m.edsoo.ru/dee379eb
Pasznoxxenne BexTopa 1o Tpém
21 HEKOMIUTAaHAPHBIM BEKTOpaM bubmorexa OK
P pamt https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemenne 3amad, CBI3aHHBIX C
22 MPUMEHEHHEM TPaBIII JeHCTBUIA ¢ Bubnmorexa [JOK
P P A https://m.edsoo0.ru/5a827900
BEKTOpaMu
KoopanHaTHO-BEKTOPHBIN METO
23 1} I/IpiI_HGHI/II/I FCOMG”]I;“) WYECKUX " bubmmorexa [TOK
pHp P https://m.edsoo.ru/d3alfe30
3a/a4
[IpsmoyronpHas cucrema
24 KOOpPJUHAT B POCTPAHCTBE. bubnnoreka [JOK
Koopnunatsel Bekropa. [Ipocreiiue https://m.edso0.ru/48db7058
3a/lauM B KOOPJAWHATAX
o5 VYron Mex 1y BEKTOpaMH. bubnuoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yrioB Mexy bubnuoreka [IOK

MPpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e
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KonTtposnsHas paboTa o teme

27 "BeKTOophl U KOOpAUHATHI B 1 bubmiorexa LIOK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUe, 0600IICHNE U
cucremaTusaius 3Hanui. OCHOBHBIC bub6mmoreka [{OK
28 1
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPU T
[ToBTOpEeHue, 0600IICHNE U
29 cucteMaruzanus 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHUE, 0600IIEHNE 1
30 cUCTeMaTH3alys 3HaHU. 3a1auun 1 bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHue, 0600IICHNE 1
31 cHCTeMaTH3alus 3HaHui. 3a7aun 1 bubmuorexa [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEeHUE, 0600IICHNE 1
32 cucteMaTusaums 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnuoreka [JOK
33 Hrorosas konTpostbHas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 06001IeHNE U 1 bu6mmoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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