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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpust siBisieTCs OAHUM M3 0a30BBIX KYpCOB HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHusl, TaK KaKk 00ECIeYBAET BOZMOXKHOCTh U3yUEHHUSI IUCIUILIMH €CTECTBEHHO-
Hay4YHOM HANPaBJIEHHOCTH U IPEAMETOB T'YMaHUTAPHOT 0 LHKNA. [TocKONbKY J0ornyeckoe
MBIIUICHHE, (QOopMHpyeMOe TMpH U3YYCHUU OOYyYarolIMMHCA TOHATUHHBIX OCHOB
r€OMETPUHU, TMpPHU JI0KA3aTEIbCTBE TEOPEM M IOCTPOCHUU IIEMOYKH JIOTUYECKUX
YTBEPKJICHUM MTPU PEUICHUU T€OMETPUUECKUX 3a/1a4, YMEHHE BbIJIBUTATh U OMTPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HUCIIONB3YIOTCS MPU PEILICHUH 3374 €CTECTBEHHO-HAYYHOTO
IIUKJIa, B YaCTHOCTU (PM3UIECKUX 3a71a4.

[lenr ocBoeHus mnporpammbl ydeOHOro kypca «l'eomerpusi» Ha yriayOJa€HHOM
YPOBHE — pa3BUTUE HMHAMBHUIYAJIbHBIX CHOCOOHOCTEH OO0ydYaromuxcs IpU HU3YYEHHUU
reOMETPUH, KaK COCTaBJISIOLIEH MpeaMeTHON obnacTn «MaremaTtuka 1 HHPOpMaTHKa
yepe3 o0OecreuyeHrne BO3MOKHOCTH MPUOOPETEHHsI M HCIOJIb30BaHMs Oosee riyOoKuX
F€OMETPUYECKHUX 3HAHUW U JIEUCTBHM, CieNU(PUUHBIX TEOMETPUHU, U HEOOXOAUMBIX IS
YCHEIIHOTO0 MPO(PECCHOHAIBHOIO 00pa30BaHMs, CBS3aHHOIO C HCIOJb30BaHUEM
MaTEeMaTHKHU.

[TpuoputreTHpIMM 3alayaMH  Kypca TE€OMETpUM Ha YIriIyOJEHHOM YypOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacHIMpeHrue MPEACTABICHUS O TeOMETPUM KaK YacTH MHUPOBOW KYJIbTYpbl M
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMupOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTYypax KaK O BaKHEUIIUX
MaTEMaTUYECKUX MOJENAX, IMO3BOJSIOIIMX OINKCHIBATh M HM3y4daTh pPa3HbIC SIBICHUS
OKpPYXaIOILlEro MHUpa, 3HAHWE MOHATUHWHOIO ammapara no paszaeny «CTepeoMeTpus»
y4eOHOT0 Kypca reOMETPUH;

dbopMUpOBaHHWE YMEHHS BJa/eTh OCHOBHBIMU MOHSTHUSAMH O MPOCTPAHCTBEHHBIX
durypax M uX OCHOBHBIMU CBOICTBaMH, 3HaHHE TeopeM, (OopMya M yMeHuEe uX
NPUMEHSATh, YMEHHSI JOKa3blBaTh TEOPEMbl M HAXOJUTh HECTaHAAPTHBIE CIIOCOObI
peuieHus 3anay;

dbopMHpoBaHrE YMEHHUS PaCllO3HAaBaTh HA YEPTEXKaX, MOJEISAX U B PEAIbHOM MHpE
MHOTOI'PAaHHHKH U TeJla BpAalIEHUs, KOHCTPYUPOBAaTh FT€OMETPUUECKUE MOJIEIIH;

dbopMupOBaHHE TOHUMAHUS BO3MOXKHOCTH aKCHOMAaTHMUYECKOTO IMOCTPOCHHUS
MaTEeMaTUYeCKUX Teopuil, (opMUpOBaHHE TMOHUMAHMS POJH AKCUOMATUKU MPHU
MIPOBEJNCHUHN PACCYKICHUN,

dbopMUpOBaHHE YMEHHUS BIAJETh METOJAaMHU JI0KA3aTeIbCTB U  aJTOPUTMOB
pELIeHNs, YMEHUSI MX NPUMEHATh, MPOBOAUTH JOKA3aTEJIbHBIE PACCYXKIACHUS B XOJE
pELIEHUs] CTEPEOMETPUYECKMX 3aJad M 3aJa4 C MPAKTUYECKUM COAEPKAHUEM,
dbopMHpoBaHUE MPEICTABICHUS O HEOOXOAUMOCTH J0KAa3aTeIbCTB MPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPKICHUM M POJM aKCHUOMATUKH B IMPOBEJACHUM JIE€TYKTUBHBIX
pacCyKJIeHUN;



pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcs, TO3HABAaTENbHOM  AKTUBHOCTH,  HMCCIEAOBATEIbCKUX  YMEHHIH,
KPUTUYHOCTH MBILIUICHHSI, UHTEPECA K U3YUEHUIO TE€OMETPUN;

dbopmupoBaHre GYyHKIIMOHAIBHONU TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUU: YMEHUS
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX MOHATUN, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHbIX JKU3HEHHBIX CHUTYalMSIX W NPH H3YYEHUH JAPYTUX Y4YEOHBIX MPEIMETOB,
IIPOSIBJICHUSI 3ABUCHUMOCTEN M 3aKOHOMEPHOCTEW, MOJIECIIMPOBAHNS PEAJIbHBIX CUTYallUH,
MCCIIEIOBAHUS IOCTPOEHHBIX MOJIEIIEN, HHTEPIPETAILIUU TOJIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKATEIbHBIMU JIMHUAMH yueOHOTo Kypca «I'eomerpusi» B 10-11
KJ1accax sBJIOTCS: «IIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBEY, « MHOTOrpaHHUKNY, « Tena
BpalieHus», «BEeKTOpbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/|BUKEHUS B MPOCTPAHCTBEM.

CdopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
HOHSTUSAMWY», PEJIEBAHTHBIMUA F€OMETPUH Ha YriIyOJIEHHOM ypoBHe oOyueHus B 10-11
KJlaccaX, OTHOCHUTCSI KO BCEM COJEp)KATEIbHBIM JIMHUSAM Y4YyeOHOro Kypca, a
(bopMHpOBaHUE JTIOTUYECKUX YMEHUHN paclpelessieTcs He TOJIbKO MO COJAEPKATEIbHBIM
JUHUSM, HO W 1o rogam oOydenusi. ConepkaHue oOpa3oBaHHUs, COOTBETCTBYIOIIEE
NpEeIMETHBIM  pe3yJibTaTaM  ocBoeHHus ~ DenepaqbHOM  paboueld  MPOrpaMMbl,
pacnpenenéHHbIM 0 rojaM oOyueHus, CTPYKTYPHUPOBAaHO TakKUM 0Opa3oM, YTOOBI KO
BCEM  OCHOBHBIM, NpPHUHLUMIIMAIBHBIM  BONpocaM oOyuyarouigecss oOpallaiuch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIA/ICHUE T€OMETPUUECKUMU OHITUSAMU
M HaBbIKAMU TMOCJIEOBATEIBbHO W TOCTYNATEIbHO, C COOJIOJEHUEM NpPHUHIMIA
IIPEEMCTBEHHOCTH, @ HOBbI€ 3HAHMS BKJIIOYATh B OOIIYI0 CHUCTEMY I€OMETPUUYECKUX
MPEACTABICHUM OOy4YaloIMXCsa, pacimpsisi W yrayomss e€, oOpa3ys MpOUYHbIE
MHO>KECTBEHHBIE CBSI3U.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIIyOIEHHOM YPOBHE MO3BOJISAET:

co3aaTh yciaoBus Ay qudpepeHunanun 00ydeHus, HOCTPOSHUS! MHANBUAYaTbHbIX
o0pa3oBaTeNbHBIX MPOTPaMM, OOECHEeUYUTh YIIIYOJIEHHOE H3YyUYCHHE TEOMETPUH Kak
COCTaBJISIONIEH yueOHOro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOMIMXCS K MPOJAODKEHHUIO M3YYEHUs MAaTeMaTHKU C YYETOM
BbIOOpa Oynaymier mnpodeccun, obecreurBasi MPEEMCTBEHHOCTh MEXAY OOIUM U
npodeCCUOHAIBHBIM 00pa30BaHUEM.

Ha usyuenue yueOHoro kypca «I'eomeTpus» Ha yriayOlE€HHOM YpOBHE OTBOJUTCS
204 yaca: B 10 knacce — 102 yvaca (3 gaca B Hegento), B 11 knacce — 102 yaca (3 yaca B
HEJIETTIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE NOHATHUS CTEpeOMETpUU. Touka, ImpsMas, IJIOCKOCTb, IIPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U
CJIEICTBUS U3 HUX.

B3anMmHOE pacronoXeHue TMpsAMBIX B IPOCTPAHCTBE:  IEpECEKaroluecs,
MapajyIeJIbHblE U CKpELIMBArOIIUecs IpsMble. [IpU3HaKyU CKpEIMBAOIUXCS MPAMBIX.
[TapajutesIbHOCTh TPSAMBIX U IUIOCKOCTEW B IPOCTPAHCTBE: IMAPAJUICIIBHBIE INPSIMBIE B
IIPOCTPAHCTBE, MApaJUICIBHOCTh TPEX MPAMBIX, MAPAJIIEIBHOCTD IIPAMON U IIIOCKOCTH.
[lapamenbHoe W IEHTPAIBHOE NPOEKTUPOBaHME, H300paxkeHue ¢uryp. OCHOBHBIE
CBOMCTBa MapajuieIbHOro MpoekTupoBaHusd. M3o0paxkenue ¢uryp B mnapauielbHOU
IIPOCKIMU. YTIJBl C COHAIIPaBICHHBIMM CTOPOHAMH, YIOJ MEXKAY NPSIMBIMA B
IIpOCTpaHcTBe. [lapayenpHOCTh IUIOCKOCTEHN: IMapajlIeibHbIE IIJIOCKOCTH, CBOMCTBA
napajuieNbHbIX MIockocTel. [IpocTeitmme npocTpaHCTBEHHbIE (UTYpPBI HA MIOCKOCTH:
TETpa’ap, MApAIIIENETHUIIE], TOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh NPAMOM M IUIOCKOCTH: IIEPIICHAMKYJISIPHBIE TPSMBIE B
IIPOCTPAHCTBE, NpsMbIEC MApAJIIEIbHBIE U IEPIECHIUKYJIAPHbIE K IUIOCKOCTH, IPU3HAK
MEPIIEHAUKYJISIPHOCTH TMPSIMOM U IUIOCKOCTH, TEOPEMA O MPSIMOW IMEPHEHIAUKYISPHOU
mI0CKOCTU. OpTOroHa’sbHOE NPOEKTUpPOBaHME. [lepreHIMKyNIssp W  HAKJIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 TUWIOCKOCTH, PACCTOSHUE OT IMPSMOM A0 IJIOCKOCTH, IPOEKIUSA
burypst Ha IIJIOCKOCTb. [IepnieHAMKyYIAPHOCTD IIJIOCKOCTEN: IIPU3HAK
NIEPIICHINUKYJIAPHOCTH IBYX IJIOCKOCTEN. Teopema 0 TpEX MEepIeHIUKYIIAPaAX.

VYriabel B IPOCTPAHCTBE: YIOJI MEXKAY MPAMON M IUIOCKOCTBIO, ABYTPAHHBIN YIOJI,
JIMHEWHBIA yroJ IBYTPAaHHOTO yria. TpEXrpaHHbIi U MHOrOrpaHHble yribl. CBOMCTBa
IUIOCKUX YTJIOB MHOTOrpaHHOro yria. CBOWCTBA IUIOCKMX W JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buabel MHOrOrpaHHUKOB, pa3BEpTKa MHOTOrpaHHuka. [Ipusma: n-yrospHas npusma,
npsiMas M HAaKJIOHHas NpU3Mbl, OOKOBas U TMOJHAas T[OBEPXHOCTb MPHU3MBI.
[Tapaienenunen, NpsiMOYTOJIBHBIN MapaJUiesienuIlel U ero cBoiicTBa. KpaTuaiime mytu
Ha [IOBEpPXHOCTM MHOrorpanHuika. Teopema Oiinepa. IIpocTpaHcTBeHHas TeopeMa
[Mugaropa. [Mupamuna: N-yronpHas nupamuaa, OpaBUIbHAsS U yCEUEHHAs MUPaMUIIbI.
CpoiictBa pEébep u OOKOBBIX TpaHEd MpaBWIbHOM mnupaMubl. [IpaBusibHbIE
MHOTOTPAaHHHMKHW: TIpaBWIbHAs TMpHU3Ma M T[paBWIbHAsg NUpPaMUla, MPABUIIbHAS
TpeyrojbHas MUpamMuaa U NpaBUIIbHBIA TeTpalap, KyO. [IpeacraBnenue o npaBUIbHBIX
MHOT'OTPAHHHUKAX: OKTA3IP, JOAEKAdAP U UKOCAIP.

Brruncnenue 31eMeHTOB MHOTOTPAHHUKOB: p&€Opa, auaroHanu, yrisl. [lnmomansb
OOKOBOI MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOLIAAb OCHOBaHUH,



TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMON mpu3Mbl. [Lnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABWIBHOW MUPAaMUbL, TEOPEMA O IUIOIIAA YCEUEHHON MUPAMU/IBI.

CummeTpuss B MPOCTPAHCTBE.  DJIEMEHTBl ~ CUMMETPUM  MPAaBUIbHBIX
MHOTOIpaHHUKOB. CuUMMeETpUsi B  MPaBUJILHOM  MHOTOTPaHHUKE: CHUMMETPUS
napajiesienunesa, CUMMETPUS TPABWIBHBIX MPHU3M, CHUMMETPHUS TMPaBUILHON
MUpaMUJIbI.

BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE

[ToHsiTHSA: BEKTOP B MPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBHl KOJUIMHEApHbIE, COHAINpPABIECHHbIE U MPOTHUBOIIOJIOXKHO HAIMpaBICHHBIC
BEKTOpbl. PaBeHCTBO BEKTOpOB. JlEWCTBUS C BEKTOpaMU: CJIOKEHHE WU BBIYUTAHUE
BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHO)XEHHE BEKTOpa Ha uucio. CBoiicTBa
CJI0XeHUS BEeKTOpOB. CBOMCTBA YMHOXKEHUS BEKTOpa Ha yucio. [loHaTue komriaHapHbie
BekTOphl. [lpu3Hak komIuiaHapHOCTH TpEX BekTopoB. [IpaBuio mapasienenumena.
Teopema o pa3i0keHUU BEKTOpA 10 TPEM HEKOMITIaHApPHBIM BekTopaMm. [IpsMoyronbHas
cuctemMa KoopAauHar B npoctpaHcTBe. KoopauHatel Bektopa. CBs3b  MEXIY
KOOpPJIMHATaMH BEKTOpPA U KOOPJAMHATAMM TOYEK. YTOJ MEXAy BekTopamu. CkanspHoe
IIPOU3BEIECHUE BEKTOPOB.

11 KJIACC

Tesia Bpaimenus

[ToHsATHSA: HUIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCTh, cpepruecKas
MOBEPXHOCTh, O0Opa3zylomue TmoBepxHocTeil. Tena BpallleHHs: HWIMHADP, KOHYC,
yceu€HHBIM KOHYC, cepa, map. B3aumHoe pacnonioxenue cdepbl U IIOCKOCTH,
KacaTesbHasl INIOCKOCTH K cpepe. M300paxenue Ten BpalieHus Ha 1ockocTh. Pa3zsépTka
MUIMHAPA U KoHyca. CumMmeTpus chepsl U mapa.

O6bEéM. OcHOBHBIE CBOMCTBAa 00BEMOB Ten. TeopeMa 00 00bEME MPAMOYTOIBHOTO
napajuienenunena u ciueacteus u3 He€. OO0bEM NOpsIMOW W HAKJIOHHOW MPHU3MBI,
MUJIMHAPA, TUpaMUIbl U KoHyca. O0BEM 11apa 1 mapoBOTro CerMeHTa.

KomMOuHaruu ten BpaieHuss 1 MHOTOTpaHHUKOB. [Ipu3Ma, BiricaHHas B IVJIUHID,
onucaHHas okoJso unianHApa. [lepeceuenue chepsl u mapa c mockoctbio. Kacanue mapa
U cdepbl MIOCKOCThI0. [ToHsATHE MHOrOrpaHHMKA, ONMUCAHHOTO OKOJIO cdephl, chepsl,
BIIMCAHHOW B MHOTOIPAHHUK WJIM TEJIO BPALECHUS.

[Tnomane NOBEpXHOCTH LMWIMHPA, KOHYCa, TII0Iaas chepsl u e€ yacteit. [logobue
B npoctpancTBe. OTHOIIEHUE 00BEMOB, TIJIOMIAJEH TMOBEPXHOCTEH MOMOOHBIX (UTYP.
[IpeoOpa3zoBanue mnomoOusi, roMoTeTus. PemieHue 3agad  Ha IJIOCKOCTH  C
UCITIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[locTpoeHue cedyeHHWid MHOTOIPAaHHHUKOB W TEJI BPALLICHMS: CEYEHUsS LWJIMHJIpa
(mapaJuienbHO U MEPIEHANKYIISIPHO OCH), CEUEHUS KOHYCa (MapajijieIbHbIe OCHOBAHUIO U
IPOXOJSIINE YEPE3 BEPIIMHY), CEUECHHMsI 11apa, METOJbl MOCTPOCHHS CEUYEHMI: METOJ
CJIEJIOB, METOJl BHYTPEHHET O TPOCKTUPOBAHMUSI, METOJ IEPEHOCA CEKYIIIEeH MITOCKOCTH.



BekTopbl U KOOPAUHATHI B MIPOCTPAHCTBE

Bektopsl B mpocTtpancTBe. Onepanuu HaJl BeKTOpamu. BeKTopHOE YMHOXKEHHUE
BEKTOPOB. CBOIICTBA BEKTOPHOTO yMHOXeHUsA. [IpsiMoyronpHas cucremMa KOOpAWHAT B
npocTtpancTBe. KoopauHaTtel BekTopa. Pasznoxkenue BekTopa 1o 6a3ucy. KoopaunaTHo-
BEKTOPHBIA METO IIPU PEUICHUN T€OMETPUUYECKUX 3a7ad.

J{BUKeHUS B IPOCTPAHCTBE

JIBwxenus npoctpancTBa. Otobpaxenus. [[Bmwkenus u paBeHCTBO (uryp. OOmuue
CBOMCTBa JBW)KCHWH. BWIbl JBWKEHUN: MapaUlelbHbIA MEPEHOC, LEHTPAIbHAS
CUMMETpHUS, 3€pKajdbHas CHMMETpPHs, IOBOPOT BOKpyr mpsiMoi. IIpeoOpazoBanus
nono6wus. [psimast u chepa Ditnepa.



INIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA YUYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHETO
OBILIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BoCIMTAHME:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON TO3WIMK OOYYAroMIerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIeCTBa, MPEJACTaBICHUE O MaTEeMaTHYCCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYP, SBJICHUM, TPOLIEYP FPAKIAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCH U JIPYroe), YMEHHE B3aUMOJCHCTBOBATh C COLIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (QYHKIUSIMU U Ha3HAYCHHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTh POCCUMCKON TpaXAaHCKOW WACHTUYHOCTH, YBAXEHUS K
MPOILIOMY W HACTOSIIEMY POCCHICKOW MaTEeMaTHKH, LEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSM POCCUHUCKMX MATEMATUKOB M POCCHUICKOW MaTEMAaTHYE€CKOM IIKOJIBbI,
MCIIOJIB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaxX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JyXOBHBIX IEHHOCTEHl POCCHIICKOTO Hapoaa, CHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO TOBEJCHHUS, CBSA3aHHOTO C MPaKTHYECKUM
MPUMEHEHUEM JOCTUKEHUW HAYKU U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIa/ia B TIOCTPOCHHUE YCTOWUMBOTO OYIYIIETO;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIKOYAs HCTETUKY MaTEMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUN, PACCYKIIEHUU, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHATh MaTEMAaTUUYECKHWE 3HAHUS B HHTEpecax
3I0POBOTO M 0€30macHOro oOpa3a KU3HM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOE MHTaHWE, COAJTAaHCUPOBAHHBIA PEXKUM 3aHATHA M OTIbIXa,
peryispHas Guznueckas akTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE TIPHU 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIILHON I€SITEILHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYJly, OCO3HAHUE IIEHHOCTU TPYAOJIIO0US, HHTEPEC K Pa3InYHBIM
chepam TPOQPECCHOHAIILHON JEATETLHOCTH, CBS3aHHBIM C MaTEMaTUKOW © e
MPUJIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBINM BBIOOp Oyayiei mnpodeccun u
peaM30BbIBaTh COOCTBEHHBIE >KW3HEHHBIC IIJIaHbI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTHYeCKOMy OOpa30BaHHMIO W CaMOOOpPA30BAHHMIO HA MPOTSHKCHUH BCEU >KU3HM,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTHUUECKUX 3a/1ad MaTeMaTU4YECKOM
HaIpaBJICHHOCTH;

7) 3K0J10THYeCKOe BOCIIUTAHUE:



c(hOPMHUPOBAHHOCTH IKOJIOTUIECKON KYIbTYphl, TOHUMAHUE BIUSHUS COIHMAIBHO-
HAKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHOMN U COLIMAIBHOM CpeJibl, 0CO3HAHUE
MIO0ATBHOTO XapakTepa OHKOJOTHYECKUX TPoOJIeM, OpHCHTAIHs Ha TPUMEHEHHUE
MaTeMaTHYECKUX 3HAHWM I pelIeHus] 3aJad B 00JacTH OKpYXKalolledl cpessl,
IJJAHUPOBAHUE TTOCTYNKOB M OLICHKH WX BO3MOXKHBIX MOCJEACTBUN I OKPYKarolen
Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKW U OOIIECTBEHHOM MPAKTHUKHU, TOHUMAaHUE MaTEMaTHUYECKON HAyKH Kak
chepbl UeTTOBEUSCKOM JIeATeIbHOCTH, ATAIlOB €€ Pa3BUTHSA M 3HAYMMOCTH JIJI Pa3BUTHUS
[MBWIN3ALMK, OBJIQJCHUE S3bIKOM MaTEMAaTUKM U MATEMAaTHYECKOM KYyJIbTYpOH Kak
CPEACTBOM  I[O3HAaHUA  MHUpPA, TOTOBHOCTh  OCYIIECTBJISITh  MPOEKTHYHO U
HCCJICIOBATENIbCKYIO ACATEIILHOCTh UHANBUAYAJIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATbDI
ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble 1ornyeckue AecTBU:

BBISIBIIATD W XapaKTEPHU30BaTh CYIIECTBEHHBbIC TMPU3HAKU MaTEMaTUYECKUX
00BEKTOB, TIOHATHH, OTHOIICHWA MEXKIY IMOHATHUAMH, (HOPMYIHUPOBATH OIMPEACICHUS
MOHATUH, YCTAHABIIMBATh CYIIECTBEHHBIH TMpPHU3HAK KIacCU(pUKAIIMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUSI, KPUTEPUHU TIPOBOJUMOTO aHAIIH3A,;

BOCIIPUHUMATh, GOPMYIHPOBATH U MPEOOPA30BHIBATH CYKACHUS: yTBEPAUTEIbHBIC
U OTpUIIaTeIbHBIC, SIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBIIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3W W TIPOTHBOPEYHS B
dakTax, TaHHBIX, HAOTIOJCHUAX U YTBEPKACHUSX, PEIaraTb KPUTSPUH JIJIST BBISIBICHHSI
3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOJBI C WCIOJB30BAHMEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MPOBOJIUTH CaMOCTOSITEIIBHO JIOKA3aTelIbCTBA MaTeMaTHYCCKUX YTBEPIKIACHUI
(mpsiMBIE ¥ OT TPOTHBHOTO), BBICTPAMBATh APTYMCHTAIIWIO, TMPHBOJIUTH MPUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMPATH CTIOCO0 pelieHus yueOHOW 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
penieHus, BIOUpaTh HanOoJIee MOIXOIANINN ¢ YIETOM CaMOCTOSITCIIBHO BBIICICHHBIX
KpUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT TIO3HAHWS,
bopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOIIE MPOTHBOPEUYHNE, MPOOJIeMy, yCTaHABINBATH
MCKOMOE U IaHHOE, (POpMUPOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIUIO, MHEHHE;



IIPOBOJIUTH CAMOCTOSITEIBHO CIITAHUPOBAHHBIA 3KCIEPUMEHT, UCCIEIOBAHUE IO
YCTAaHOBJICHHIO OCOOEHHOCTEM MaTEeMaTH4YEeCKOTO OOBEKTa, SBJICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BbEKTaMH, SBICHUSIMH, TPOLIECCAMU;

CaMOCTOATENLHO (POPMYJIUPOBaTH OOOOIIEHUS W BBIBOJABI 10 pe3yJbTaTaM
MPOBENEHHOTO HAOIIOECHUS, UCCIEAOBaHUS, OILICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pE3YyIAbTATOB, BHIBOJIOB U 00O0IICHUIA;

IPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MpOLEcca, a TakKXKe BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATDH Je(DUIIUTHI HHGOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIsSi OTBETA Ha BOMPOC
U JJIA pELICHU 3a1a4H;

BBIOMpPATh WH(OPMAIMI0O U3 HMCTOYHUKOB PAa3JIMYHBIX THIIOB, aHAJIM3UPOBATH,
CUCTEMAaTHU3UpPOBaTh U MHTEPIPETUPOBATh MH(OPMALMIO PA3IMYHBIX BUIOB U (HopM
IIPE/ICTABIICHHUS];

CTPYKTYpPUpPOBAaTh HH(POpPMALMIO, MPEACTABIATh €€ B Pa3NUYHbIX (Qopmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHMBAaTh HAAEKHOCTh MH(MOpPMALMU MO CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBHUSIMU U
LEJISIMU OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PELIEHUs 3a/laud, KOMMEHTUPOBATh
MOJIyYeHHBI PE3yNbTaT;

B XO0/€ OOCYXIEHMsI 3aJaBaTh BOIPOCHI IO CYILIECTBY OOCYXKIaeMOW TEMBI,
npo0JieMbl, pelaeMoil 3a/auM, BBHICKA3bIBAaTh HJEH, HAlleJICHHbIE Ha MOUCK pPELICHMUS,
COMOCTAaBIISATh CBOM CYXACHUS C CYXACHUSAMHU JPYyTUX YYacTHUKOB JHUaliora,
OoOHapy>KUBaTh pa3jInuue U CXOJACTBO MO3ULIUNA, B KOPPEKTHOU popme dhopMynrpoBaTh
pa3HorIacus, CBOM BO3PaXKEHNUS,

IPEACTABIATh PE3yJbTaThl PEIICHUS 337auM, SKCIEPUMEHTa, WCCIEI0BAHMUS,
IPOEKTa, CaMOCTOATENIbHO BBIOMpATh (OpMaT BBICTYIUICHUS C Y4YETOM 3ajad
MPE3EHTAllMU U OCOOEHHOCTEHN ayJUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe AeiCcTBHSA

Camoopranuzamnus:

COCTaBJISITh IJIaH, AJTOPUTM pEIIEHUs 3a/Jayd, BbIOMpaATh CHOCOO pEIIeHUs ¢
y4€TOM HMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PELICHUM ¢ y4ETOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJIEKT:



BJIa/IETh HAaBBIKAMHM TMO3HABATEIbHON pe(IEKCHU KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUA M MBICIUTENBHBIX IPOLIECCOB, HMX pPE3yJbTAaTOB, BIAAETh CHOCOOAMU
CaMONPOBEPKH, CaMOKOHTPOJIL MpoLecca M pe3yjbTaTa pPEIICHHs MaTeMaTUYeCKON
3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPU PELICHUH 3a1a4dH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBAaTh COOTBETCTBUE peE3yJibTaTa I€JIM U YCIOBUSAM, OOBSACHATH NPUUYHUHBI
JOCTUKEHUS WM HETOCTHKEHUS PE3yJIbTaTOB JAESATEIbHOCTH, HAXOAUTh OIINOKY, AaBaTh
OLIEHKY IIPUOOPETEHHOMY OIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh U UCII0JIb30BaTh IPEUMYILIECTBA KOMAH/IHON U MHAUBUAYAJIbHON paOOTHI
OpU peuleHUH Y4eOHbIX 3a4ady, NOPUHHUMATh LEJb COBMECTHOW JIE€ATENbHOCTH,
IUIAHUPOBAaTh OpPraHU3allMI0 COBMECTHOM paboThl, paclpeneisTh BHIbI padoT,
JIOTOBapUBaThCsl, OOCYXAaTh TMPOIECC W pe3yiabTaT padoThl, 00001aTh MHEHUS
HECKOJILKMX JIIO/ICH;

y4acTBOBaTh B TIPYINIOBBIX (QopMax paboTel (0OCykaeHus, OOMEH MHEHUH,
«MO3TOBBIE LITYPMbDY U UHBIE), BBITIOIHATH CBOIO YacTh Pa0OTHI U KOOPAMHUPOBATH CBOU
JEHCTBUS C APYTUMHU YiIEHAMH KOMAaH/Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
MPOIYKT MO KPUTEPUAM, CPOPMYJIMPOBAHHBIM YHACTHUKAMH B3aUMOJECHCTBUS.

MNPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0yyaromuics HayquTCs:

cBOOO/IHO OTMEPUPOBATh OCHOBHBIMU TOHSATUSIMU CTEPEOMETPHUH MPHU PEIICHUU 3a71a9 U
MIPOBEJICHIUH MaTEMaTHIECKIX PACCYKICHUM;

MPUMEHSTH AKCUOMBI CTEPEOMETPHUH U CJIEJICTBUS U3 HUX MIPU PEIICHUH T€OMETPUIECKUX
3ajay;

KJIACCU(PUITMPOBATH B3aUMHOE PACIOJIOKEHUE MPSAMBIX B MIPOCTPAHCTBE, TUIOCKOCTEH B
MIPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

CBOOOHO OIEPHPOBATh MOHSATHUSMH, CBI3aHHBIMH C yIJIAMH B MPOCTPAHCTBE: MEXKIY
MPSMBIMH B TIPOCTPAHCTBE, MEXKTY TIPSIMOM U MIIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHATHUSMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

cBOOOZIHO pacro3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHHUKOB (TpU3Ma, NHpaMUa,
NPsIMOYTOJIbHBIN TapaJijiesienune, Kyo);

KJ1acCU(PUIIMPOBATh MHOTOTPAHHUKH, BEIOMpAs OCHOBAHUS ISl KITACCU(DUKAIINH;
CBOOOJTHO OIEPUPOBATH MMOHATUSIMH, CBSI3AHHBIMA C CEYCHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

BBITNIOJIHATH MapajlieJbHOE, IEHTPAIIbHOE U OPTOrOHAJIbHOE MPOEKTUpOBaHUE QUTYp Ha
MJI0CKOCTb, BBITIOJIHATH U300paxeHust (Uryp Ha IioCKOCTH;



CTPOUTH CEYEHHUS MHOTOTPAHHUKOB Pa3JIMYHBIMH METOJAMH, BBHIMOIHITH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD: BU] CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh IUIOHIA[M  TOBEPXHOCTEW MHOTOIPAaHHUKOB (MIpU3Ma, MUPaMHIA),
r€OMETPUYECKUX Tell C IpUMEHEHUEM (HOpMYyIT;
CBOOOJTHO OINEPUPOBATH MOHATUAMH: CHUMMETPUs B MPOCTPAHCTBE, IEHTP, OCh H
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TIIOCKOCTh CUMMETPUU (UTYPHI;
cBOOO/IHO ONEPUPOBATH MOHATHUAMHU, COOTBETCTBYIOIIUMU BEKTOpaM M KOOpPAMHATaM B
POCTPAHCTRBE;
BBITIOJIHATH JICUCTBUS HaJl BEKTOPAMH;
pemath 3aadyd Ha JOKa3aTeJbCTBO MAaTEMaTHYECKUMX OTHOIIEHHUNH M HaXOXJIECHUE
T€OMETPUUECKUX  BEIWYMH, TPUMEHSAS HW3BECTHBIE METOAbI TMpPH  PEIICHUU
MaTeMaTHYECKUX 3a7a4 MOBBIIIICHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;
OPUMEHATh NPOCTEHIINE MPOTPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IPU PELICHUHN CTEPEOMETPUUECKUX 3a1a4;
U3BJIEKATh, IPE0OPA30BHIBATh U HHTEPIIPETUPOBATH UH(POPMAIIHIO O IPOCTPAHCTBEHHBIX
T€OMETPUYECKHX (DUTypax, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKaX;
PUMEHATD MMOTYYCHHBIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATH U aHATM3UPOBATH PEaIbHBIC
CUTyallud, NPUMEHATh W3Y4YCHHbIE TOHATHS B TMpoOllecC€ TIOUCKAa pEIICHUs
MaTeMaTH4eCKU COPMYITUPOBAHHOM MTPOOIEMbI, MOICTUPOBAThH pealbHbIE CUTYallMH Ha
A3bIKE T[EOMETPUHU, HCCIAEAOBaTh IOCTPOEHHBIE MOJEIM C  HMCHOJIb30BAaHUEM
reOMETPUYECKUX MOHATHI U TEOpeM, anmnapara aareOphbl, pelaTh NPakTUYECKHUEe 3a/1a4H,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;
UMETh NPEJCTaBICHUs 00 OCHOBHBIX 3TallaxX pa3BUTHS F€OMETPUH KaK COCTABHOM 4acTu
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:
cBOOOHO OMEPUPOBATHh MOHITUSIMH, CBS3aHHBIMH C IHJIWHAPUYICCKON, KOHHUECKON U
chepruvecKoil MOBEPXHOCTIMH, OOBSICHSATH CIIOCOOBI TIOyUEHHUS,;
ONEPUPOBATH MOHSITHIMH, CBS3aHHBIMH C TEJIaMH BpPAILEHUS: LUIUHAPOM, KOHYCOM,
cthepoit u mapom;
pacrno3HaBaTh Tejla BpalleHus (LWJIMHIpP, KOHYC, cepa U map) U 0ObICHITH CIOCOOBI
TIOJTyYEHUS TEJl BPAIllCHNUS;
KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPephl U MIOCKOCTH;
BBIUMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs, OOBEMBI U
IUIOLIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAILEHUS, T€OMETPUUECKUX TeNl C
npuMeHeHueM HopMyIT;
cBOOOIHO OMEPUPOBATH MOHITUSIMH, CBA3AHHBIMH C KOMOMHALMAMU TeJl BPALLEHUS U
MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy M OMUCAHHBIA OKOJIO c(epsl,
cdepa, BMcaHHasi B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS;



BBEIYHCIISITH COOTHOIIEHUSI MEXK/y TIIOMIAISIMHA TTOBEPXHOCTEN M 00BEMaMU TOTOOHBIX
TEN;

N300pakaTh w3ydaeMble (PUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKAE YEPTEKH W3
PUCYHKOB MPOCTBIX OOBEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUSI Tell
BpaIlCHUS;

W3BJICKATh, HHTEPIIPETUPOBATH U TTPEOOPa30BHIBATH HHHOPMAITUIO O MPOCTPAHCTBECHHBIX
TeOMETpUYECKHX (hUTypax, MPeCTAaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OTEpaIiiy HaJl BEKTOPAMH;

3aJ1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOP/IUHAT;

permaTh TEOMETPHYECKHE 3aJadyd Ha BBIUUCICHHE YIJIOB MEXAY TMPSAMBIMH U
MJIOCKOCTSIMHM, BBIUYMCICHUE PACCTOSHHM OT TOYKH JO TUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHUH;

CBOOOJTHO OTEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C JIBUYKEHUEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBU)KCHMI;

BEITIOJIHATh M300pPKCHHUsS] MHOTOTPAHHUKOB M TEJ BPAIICHUS TPH IMapauIeTbHOM
NepeHoce, IEHTPATBHOH CUMMETPHH, 3ePKAThHOM CHMMETPHH, MPU MOBOPOTE BOKPYT
npsMOii, mpeoOpazoBanusl Mo 00uUs;

CTPOUTH CEUEHUs MHOTOTPAHHUKOB M TEJI BPAIICHUS: CEUCHHS IIUINHApA (TapauieIbHO
U TICPIECHANKYIISIPHO OCH), CEUCHUS KOHYca (TMapauiebHbIE OCHOBAHHUIO U IMPOXOISIIIHIEC
yepe3 BEpIIMHY), CEUCHHUSI 11apa;

UCIIOJIb30BAaTh METOJbI TIOCTPOCHHSI CEUYCHHWI: METOJ CJIENOB, METOJ] BHYTPEHHETO
MIPOCKTUPOBAHMUSI, METOJ IIEPEHOCA CEKYIIEH MIOCKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHMUS;

NPUMEHATh TEeOMETpHUECKHe (AKTBI IS PEIICHUS CTEPEOMETPUYECCKUX —3ajad,
MIPEAIOJIarafoInX HECKOIBKO MIAroB PENICHUS, €CIU YCIOBHUS MPUMECHCHHS 3aJaHbl B
SIBHOM W HESBHOU (hopme;

pemarh 3aJadyd Ha JI0Ka3aTeJbCTBO MATEMAaTUYECKHX OTHOIICHUN W HaXOXXICHUE
IrCOMETPUUICCKUX BEIIMYNH;

MPUMEHSATH IPOTrPAMMHBIC CPEICTBA M JICKTPOHHO-KOMMYHHUKAITMOHHBIC CUCTEMBI TTPH
pEIICHUH CTEPEOMETPUUCCKUX 3a/1a4;

MPUMEHSTH IMOJTyYEHHBIE 3HAHUS Ha MPAKTHKE: CPAaBHUBATh, AaHAJTU3UPOBATH U OIICHUBATh
peanbHbIC CUTYallUH, TPUMEHSITh U3yUYCHHBIE MOHATHS, TEOPEMbI, CBOMCTBA B MPOIECCE
MOWCKA pENICHUS MaTeMaTHYeCKH CHOPMYIUPOBAHHOW TMPOOJIEMBI, MOACIUPOBATH
peajbHBIC CHUTYallUd Ha S3bIKE TEOMETPHH, HCCIICI0BaTh IOCTPOSHHBIC MOJEITH C
WCIIOJIb30BAaHUEM TE€OMETPUUYECKUX TMOHATHA M TEOpeM, ammapara ainreOphl, peniaTh
MPAKTUYECKUE 3a/1a9H, CBA3aHHBIE C HAXOXKEHUEM T€OMETPUICCKUX BEITUYHH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX dTarax pa3BUTHS T€OMETPHUH KaK COCTABHOW YaCTH
dbyHaamMeHTa pa3BUTHUSL TEXHOJIOTUH.



TEMATHUYECKOE ITNTAHUPOBAHMUE 11O TEOMETPHUMU 106 KJIACC.

Yray6Jennsblii ypoBenb. 2024-2025

IIporpamma Gyaer peasmszoana 3a 100 yacos (09.05.25)
Yuureab maremaTuku KpacaukoBa Haranbsa HukosnaeBna

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpaMMsbI Bcero Koutpoapupie  Mpaxruyeckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 BBenenue B ctepeoMeTputo 23 1
9 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSMBIX U o5
IUIOCKOCTEH B IPOCTPAHCTBE
) VYriel U paccTosTHUS 16 1
6 MHororpanHuku 7 1
7 BekTops! B mpocTpaHcTBE 12
8 HOBTOPCHI/IC, 0000111eHNE U CUCTeMaTH3alHs 5 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 100 5 0




TEMATUYECKOE INTAHUPOBAHHUE 110 TEOMETPUMA 11 KJIACC.

Yray6Jiennsblii ypoBenb. 2024-2025

IIporpamma Gyaer peasm3zoBana 3a 97 yacos (01.05.25;08.05.25)
Yuureab matemaTukn Kpacaukosa Haranba HukosnaeBna

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypchl
1 AHanuTnyeckasi reOMETpHs 15 1
5 [ToBTOpEHME, 06o6meH1:Ie u 15 1
CUCTEeMaTH3alusl 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena BpaieHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrkeHus 5
7 [ToBTOpeHue, 06001IeHNE 1 17 5
CUCTEeMaTH3aIus 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 97 7 0







MNOYPOUYHOE INVIAHUPOBAHMUE 110 TEOMETPUHU 10 b KJIACC 2024-2025
Yuureab matemaTukn KpacaukoBa Haranbsa HukosnaeBna

Ne
n/n

Tema ypoka

OcHoBHbIe MpaBuiia H300paKEHUS HA PUCYHKE
IJIOCKOCTH, MAapaJIEIbHBIX MPSMBIX (OTPE3KOB),
CepeHbI OTpE3Ka

[ToHsTHA cTEpeOMETpUM: TOUKA, TPSAMAs, INIOCKOCTb,
npoctpaHcTBo. OCHOBHBIC ITPaBUJIa H300paKEHUS Ha
PHCYHKE TUIOCKOCTH, MapalIeIbHBIX MPSIMbIX
(OTpe3KoB), cepeInHbI OTpe3Ka

KoauuecTBO 4acoB

KonTpo

Jlara mo
JIbHbIE

(paxry padoThI

IpakTn
yeckune
padoThI

Jara
U3ydeHusl

03.09.24

04.09.24

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

IlonsTuhs: MEPECCKArOmMMrECs MI0CKOCTH,
InepeceKarommecs npsaMas 1 nmji0CKOCTb,
MOJIYIIPOCTPAHCTBO

06.09.24

[ToHsTHSA: TIEpeceKaronrecs MIOCKOCTH,
MepeCceKaroIInecs MpsMasi M MIOCKOCTh;
MOJTYITPOCTPAHCTBO

MHororpaHHHKH, U300paKECHUE IPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (DPUTYP, HECYILIECTBYIOIINX
00BLEKTOB

MHororpaHHHKH, U300paKECHUE IPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

AXCHOMEI CTCPCOMETPHUU U IICPBBIC CICACTBHA U3 HUX

10.09.24

11.09.24

13.09.24

17.09.24




AXCUOMBI CTCPCOMCTPHUHU U IICPBBIC CICACTBHUA U3 HUX

18.09.24

10

11

12

13

14

AXCHOMEI CTEPCOMETPHHU U IICPBLIC CIICACTBUA U3 HUX.

Crnioco0pl 3a/1aHus IPSMBIX U IUIOCKOCTEN B
npoctpancTBe. O003HAUSHHS MIPSIMBIX U IJIOCKOCTEH

N306paxeHune cedyeHuit nmupamMuabl, Kyoa u Mpu3Msl,
KOTOpBIE MPOXOJIAT uepe3 ux péodpa. Mzobpakenue
[epeCceyeHMs MOJYUEHHBIX IIIIOCKOCTEM.
PackpanimBaHnue nocTpOEHHbIX CEYEHUM pa3HbIMU
LBETaMU

N306paxkenne cedyeHunit mupamMuabl, Kyoa v MpU3MBI,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. M3obdpakenue
nepeceyeHus MOJyYSHHBIX MIIOCKOCTEH.
PackpanimBaHue oCTpOEHHbIX CEYEHUM pa3HbIMU
LBETaMU

N300pakeHue ceueHuil nmupaMusl, Kyoa U Ipu3Msl,
KOTOpBIE MPOXOJAT yepe3 ux pédpa. M3obpaxenue
IIEpECEUEHUS MOTYYEHHBIX INIOCKOCTEH.
PackpaniBanue nocTpOeHHBIX CEYEHHI pa3HbIMU
L[BETaMU

N300pakenue ceueHuil nmupaMusl, Kyoa U Ipu3Msl,
KOTOpBIE MPOXOJAT yepe3 ux pédpa. M3obpaxenne
nepeceyeHus MOJyYEHHBIX MIIOCKOCTEH.
PackpaniBanuie nocTpoeHHbIX CEYEHHI pa3HbBIMU
L[BETaMU

MeTtoa ClIeIoB O MMOCTPOCHUMA CcedeHU

20.09.24

24.09.24

25.09.24

27.09.24

01.10.24

02.10.24

15

Merton cnenoB 1uist TOCTpoeHus ceueHnii. CBoicTBa
MEPECEUECHUH NPSIMBIX U IUNIOCKOCTEN

04.10.24




16

Meroa cnenoB aiis nocTpoeHus ceueHuid. CBoiicTBa
MEePECEUCHUH MPSMBIX U IJIOCKOCTEH

08.10.24

17

18

19

[TocTpoenue ceuenuii B mupamue, Kyoe 1mno Tpém
ToukaMm Ha péopax. Co3gaHne BEIHOCHBIX YePTEKEH U
3aMuch UIaroB MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe no Tpém
Toukam Ha péOpax. Co3znaHune BHIHOCHBIX YEpTeXel u
3aMuCh MIaroB MOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém

Toukam Ha péOpax. CozmaHne BHIHOCHBIX YEPTEKEH U
3aMuch MIaroB MOCTPOCHUS

09.10.24

11.10.24

15.10.24

20

[TocTpoenue ceuenuii B mupamue, Kyoe 1mo Tpém
Toukam Ha péOpax. Co3zmaHne BHIHOCHBIX YEpTeXKeH 1
3alKUCh 1IaroB MOCTPOEHUS

16.10.24

21

22

23

KonTponbHas padora "AKCHOMBI CTEPEOMETPUH.
Ceuenus"

IToBrOpenue mianumerpun: Teopema o
MIPONOPIMOHANIBHBIX 0Tpe3kax. [Tonodue
TPEYTrOJIbBHUKOB

IToBropenue mianumerpun: Teopema Menenas.

PacdeTsl B ceueHMAX Ha BBIHOCHBIX YCpTEeIKax. HCTOpI/IH
Pa3BUTHSA IINIAHUMETPHUU U CTCPCOMETPUHN

18.10.24

22.10.24

23.10.24

24

B3aumnoe pacrnonoxeHue npsiMbIx B IPOCTPAHCTBE.
CkpeunuBaroniecs npsmele. [Tpusnakn
CKpeurBaroImuxcsa npsaMeix. [lapannensHbie npsmble B
IIPOCTPAHCTBE

25.10.24

25

Teopema 0 CymecTBOBaHMM U €IMHCTBEHHOCTH MPSIMOM
MapajuIeIbHON JAHHOW MIPSAMOM, MPOXOALIEN Yepes

06.11.24




TOYKY IIPOCTPAHCTBA U HE JIEXKALICH HA TaHHOU IIPSIMOM.
JlemMa 0 nepeced4eHnt NapauIeIbHbIX IPSIMbIX
IJIOCKOCTBIO

26

[TapannensHOCTB TpexX NpsMbIX. Teopema o TpEX
MapajuieNbHbIX OPSIMbIX. TeopeMa 0 CKpEeIMBarOIIUXCS
MPSIMBIX

08.11.24

27

28

[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA
napajieIbHOTO MPOeKTHpoBaHus. M3o0paxenne
pasHbIX (GUTYp B MapAILICITBHON TPOCKIIUU

HeHTpaJ'ILHaH IMPOCKI M. VYroac COHaIIpaBJICHHBIMHA
CTOpOHAaMM. Yron MCKAY NPAMBIMHA

12.11.24

13.11.24

29

3al[a‘II/I Ha JO0Ka3aTCJIbCTBO U UCCICIOBAHUC, CBA3aHHBIC
C PacCIIOJIOKCHUCM IIPAMBIX B IIPOCTPAHCTBEC

15.11.24

30

[ToHsTHSA: MapaJIENbHOCTD NPSIMOM U TIJIOCKOCTH B
npoctpaHcTBe. [[pu3Hak napanieabHOCTH MPSIMON 1
mockocTH. CBOMCTBA MapalIeIbHOCTH MPSIMON U
IUIOCKOCTH

19.11.24

31

32

33

['eomeTpuyeckue 3a1a4un Ha BBIYMCIIEHUE U
JI0KAa3aTeNIbCTBO, CBA3AHHBIE C ITAPALIEIBHOCTHIO
MPSAMBIX U INIOCKOCTEN B MIPOCTPAHCTBE

[TocTpoeHune ceueHus, MPOXOIAIIETO YEPE3 JAHHYIO
MPAMYIO Ha YEPTEXKE U NMAPATUIEIBHOTO APYTrOM MPSMOM.
Pacuér oTHOIIEHU

[TapannenpHas npoeKUUsl, IPUMEHEHHE I IIOCTPOEHUS

ceueHMi KyOa u napayuienenumnena. CoiicTa
napaiesienumnea 1 mpu3Mbl

20.11.24

22.11.24

26.11.24

34

[TapamnensHble uiockocTr. [Ipu3Haky napaienbHOCTH
JBYX IJIOCKOCTEMN

27.11.24




Teopema 0 napaJuIeIbHOCTH U €AUHCTBEHHOCTH
IJIOCKOCTH, IPOXOJIALICH uepe3 TOUKY, He

29.11.24

3 MPUHAUISKAILYIO JAHHOW TNIOCKOCTH U CIICICTBHS U3
Heé
CaoiicTBa napajiesIbHbIX TUIOCKOCTEN: O 03.12.24
36 NapajyieIbHOCTH MPSMBIX TIEPECEUCHUs IPU
NepecedeHu  JBYX NapauIebHbIX IUIOCKOCTEH TPEThEH
CBoiicTBa mapajIesIbHBIX TUIOCKOCTEH: 00 OTpe3Kax 04.12.24
37 MapajuIeNIbHBIX MPSMBIX, 3aKITIOYEHHBIX MEKITY
napajuieIbHBIMU TUIOCKOCTSIMHE; O TIEPECEYCHUH TTPSIMON
C IByMS MapajIeIbHBIMU TUIOCKOCTSIMH
38 [ToBTopenue: Teopema Iudaropa Ha mmockocTu 06.12.24
39 [ToBTOpEHME: TPUTOHOMETPUS TPAMOYTOIHLHOTO 10.12.24
TpeyroJbHUKa
40 CgoiicTBa Ky0a U MPSIMOYTOJILHOTO MapasuIesIeuIe /1a 11.12.24
41 Beruucnienue JUIMH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM 13.12.24
napasiesienume e
4 [lepneHniuKynsspHOCTD NpsIMON U TIOCKOCTH. [Tpu3Hak 17.12.24
MEPIIEHAUKYIISIPHOCTH MPSIMOI U TUIOCKOCTH
43 [lepneHiuKynsIpHOCTD NMpsIMON U TI0CcKOCTH. [Ipu3Hak 18.12.24
MEPIIEHIUKYISIPHOCTH MPSIMOI U TUIOCKOCTH
Teopema o CylieCTBOBaHUM U €AUHCTBEHHOCTH MPSIMOH, 20.12.24
44 MPOXOAAIICH Yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHAUKYIISIPHOH K MIIOCKOCTH
45 [TnockocTu U nepneHAUKYISIPHBIE UM MIPSIMbIE B 24.12.24
MHOT'OI'paHHHKaxX
46 [1nockocTu ¥ epneHAUKYISIPHbIE UM MIPSIMBIE B 25.12.24

MHOTI'OrpaHHUKax




47 [lepnennukynsp u HaknoHHas. [loctpoenue 27.12.24
NEePHEeHUKYIIAPA U3 TOUKU Ha IPAMYIO

48 [lepnennukynsp u HaknoHHas. [loctpoenue 10.01.25
NEPIEHANKYIISIpa U3 TOYKU Ha MPSIMYIO

49 TeopeMma o Tpéx nepneHAuKyIsApax (MpsMas u 14.01.25
oOpaTHas)

50 Teopema o Tpéx nepneHAUKyIspax (mpsmas u 15.01.25
oOpaTHas)

51 VYroa Mexay CKpelMBaroIIMMUCS TPSIMBIMHU 17.01.25

59 [Touck neprneHIuKyIspHBIX Hp}I‘l'VILIX C TIOMOIIIBIO 21.01.25
NEePIECHIUKYIISPHBIX IOCKOCTEN

53 OpToroHaibHOE IPOSKTUPOBAHUE 22.01.25

54 [Toctpoenue ceuenuii kyoa, MPU3MBbI, TPABUIILHOM 24.01.25
MUPaMUJIbI C TOMOIIBIO OPTOrOHAIBHON MPOEKIIMU

55 [Toctpoenue ceuennii kyda, MpU3Mbl, IPaBUIbHOM 28.01.25
MUPaMU/IbI C TOMOIIBIO OPTOrOHAIBHON MPOEKIIMU

56 CummeTpusi B IPOCTPAHCTBE OTHOCUTENBHO TUIOCKOCTH. 29.01.25
[TnockocTn cMMMETpPHUii B MHOTOTpaHHUKAX

57 IIpu3Hak nepneHuKyJIIpHOCTH MPSIMON U TUIOCKOCTH 31.01.25
KaK CJEJICTBHE CUMMETPHH

58 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér paccrosiHuil OoT 04.02.25
TOYKH 0 TIOCKOCTH

59 [TpaBubHBIE MHOTOTPaHHUKHU. Pacduér paccTosHUi OT 05.02.25
TOYKH J0 TUIOCKOCTH

50 CriocoObl OIYCTHTD NMEPIIEHANKYIISPBI: CAMMETPHUS, 07.02.25
C/IBUT TOUYKHM IO MapajIeIbHOW IpIMOi

61 CrBur 1o HemapaIeIbHON MPSMON, H3MEHEHHE 11.02.25

paccTosHu




62

KonrtponsHas pabora "B3anMHoe pacmoyioxeHue
MPSAMBIX U ITIOCKOCTEH B IPOCTpaHCTBE"

12.02.25

63

64

65

HOBTOpeHI/IeI yroJj Mexay npaMbIMU Ha IJIOCKOCTH,
TPUTOHOMCTPHUSA B ITPOU3BOJIBHOM TPCYTrOJIbHUKE,
TeopeMa KOCHHYCOB

[ToBTOpEHME: Yroa MEeXAY CKPEIINBAOIIUMUCS
MPSIMBIMU B IPOCTPAHCTBE

FGOMeTpI/I‘leCKI/IC METOJbI BBIYUCIICHUS YIJIa MCIKIY
IpsAMBIMHA B MHOT'OTpaHHUKAX

14.02.25

18.02.25

19.02.25

66

67

68

JIByrpanHblil yroi. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPAHHOI'O yIJla

[lepnennukynsapHsele mockocTd. CBOMCTBAa B3aUMHO
NEPIEHIUKYJIAPHBIX TUIOCKOCTEN

[Ipu3Hak neprneHMKyISpHOCTH IIJIOCKOCTEHN; TeopeMa o
IIPSIMOM NIEPECEUEHMS IBYX IIJIOCKOCTEN
NIEPIEHIUKYIIAPHBIX TPEThEN INIOCKOCTH

21.02.25

25.02.25

26.02.25

69

70

71

[IpssmoyronbHbBIN Napasuienenunes; Kyo; n3MepeHus,
CBOMCTBA MPSIMOYTOJIBHOTO MapaJljie/IenuIeaa
TeopeMa 0 nMaroHany nNpsMOYroJbHOIO
napajuleNICNUIeNa U CICACTBUE U3 HEE

CTepeOMeTpI/IquKHC " NPUKIIaAHBIC 3a/1a4U, CBA3aHHBIC
CO B3aUMHBIM PACITIOJIOKCHUECM NIPSAMBIX U IIJIOCKOCTH

28.02.25

04.03.25

05.03.25

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MIPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTAHJIAPTHBIX
MHOTOTPaHHUKAX

07.03.25

73

Hapa napajiCJIbHbIX IUIOCKOCTEH Ha CKpCHINBAOIINXCA
MMPAMBIX, PACCTOAHNUEC MEKAY CKPCUINMBAIOIIUMUCH
IMPSAMBIMHA B IIPOCTBIX CUTyallUAX

11.03.25




Paccrosaue oT TOUKH A0 IIJIOCKOCTH, paCCTOAHUC OT

12.03.25

74 .
MPSIMO¥ 10 TUTOCKOCTH
75 Boruncnenue paccTOSHUNA MEXY CKPELUBAIOLIUMUCS 14.03.25
MPSIMBIMH € TIOMOIIBIO TIEPIICHINKYISIPHON TIIOCKOCTH
TpéxrpanHblid yroyi, HepaBeHCTBA JJIsl TPEXTPAHHBIX 18.03.25
76 yrioB. Teopema [Tudaropa, TeopemMbl KOCHHYCOB U
CHHYCOB JIJIsl TPEXTPAaHHOTO yIiia
77 DneMeHTHI CPepUIecKOil FTeOMETPHUH: Te0/Ie3UUECKUe 19.03.25
JIMHUU Ha 3emiie
78 Kontponbnas padota "Yribl u paccrosiHus" 21.03.25
79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €T0 02.04.25
371€MEHTHI"
80 [Mupamuna. Buast nupamun. [lpaBuibHas nupamuaa 04.04.25
81 ITpusma. IIpssmMas u HakinoOHHas npusMsl. [IpaBuiibHas 08.04.25
npu3Ma
82 [Ipsmoii napamienenunen, npsiMOyroJIbHbBIN 09.04.25
napaesnenunes, Kyo
83 Brinykieie MHOTOrpannuku. Teopema Diinepa 11.04.25
84 Beinyxiibie MHOrorpanHuku. Teopema Oitniepa. 15.04.25
[IpaBusbHBIE U TOTYNPABUIBHBIE MHOTOTPAHHUKU
85 KonTpomnpHas padora "MHororpaHHUKH" 16.04.25
86 [lonsTHE BEKTOpa HA MIJIOCKOCTH U B IPOCTPAHCTBE 18.04.25
87 CymMa BEeKTOpPOB 22.04.25
88 PazHocTh BEeKTOPOB 23.04.25
89 [IpaBuiio napamnenenunena 25.04.25
90 YMHOKEHHE BEKTOpa Ha YHCIIO 29.04.25




01 Pasnoxxenne BGKTf)pﬁ 1o 6a3ucy TpEX BEKTOPOB, HE 30.04.25
JISKAIIUX B OJTHOM TUIOCKOCTH
92 CkansipHOE TIpOU3BEICHUE 02.05.25
93 Brruucienue yria Mex 1y BEKTOpaMu B IIPOCTPAHCTBE 06.05.25
94 [Ipocreiimume 3aga4u ¢ BEKTOpaMu 07.05.25
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 13.05.25
96 [Ipocreiimme 3a1aun ¢ BEKTOPaMH 14.05.25
97 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 16.05.25
98 Hrorosas KoHTpoOJIbHAsI paboTa 20.05.25
99 O000111eHIE U CUCTEMATH3aIIUs 3HAHUI 21.05.25
100 O06o0mIeHne U cucTeMaTu3aIys 3HaHUH 23.05.25

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

100




IMMOYPOYHOE INVIAHUPOBAHMUE 110 TEOMETPHUU 11 KJIACC 2024-2025
Yuureab matemaTukn KpacaukoBa Haranbsa HukosnaeBna

N KoanuyecTBo yacos DIeKTPOHHBIE
(1)
Npaktuuec /Jlara uudgposbie
n/ Tema ypoka Kourtpousb P
JlaTta no KHe U3y4eHust o0pa3oBaTe/bHbIE
n HbIE
paxry padoThbI pecypcbl
padoThI
1 [ToBTOpenue temsl "KoopauHatsl BEKTOpa Ha 03.09.24
IUTOCKOCTH | B IPOCTpaHCTBE" R
[ToBTopenue Temsl "CKaysipHOE TPOU3BEICHUE
2 BeKTOpOB" 03.09.24
3 [ToBTOpeHue Temsl "BbrunciieHne yriia Mexay 05.09.24
BEKTOpPaMH B IPOCTPAHCTBE" R
4 [ToBTOpeHue TeMbl "YpaBHEHHE IPSIMOH, 10.09.24
HPOXOISAIIEH Yepe3 ABE TOUKH" R
YpaBHEHME IJIOCKOCTH, HOPMaJIb, YPABHEHHE
5 ’ ’ 10.09.24
IJIOCKOCTH B OTPE3Kax
YpaBHEHME MIJIOCKOCTH, HOPMaJIb, YPaBHEHHE
6 ’ ’ 12.09.24
IUIOCKOCTH B OTPE3Kax
7 BekropHoe npou3sBeneHue 17.09.24
JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE
8 ’ 17.09.24
IPOrpaMMUPOBAHNE
JInHeliHbIe HEPABEHCTBA, JIMHEWMHOE
9 ’ 19.09.24
IPOrpaMMHUPOBAHNE
AHaIUTHYECKHE METO/IbI pacuéTa yriia Mexy
10 24.09.24
IPSIMBIMU B MHOTOTpaHHHUKaX
AHaJIUTHYECKHE METO/BI PacUETa yIila MEXT
11 P 7 Y 24.09.24

IMJIOCKOCTAMU B MHOT'OI'PAHHUKAX




dopmylia pacCTOSTHUSA OT TOUKHU JI0 TUIOCKOCTH B

12 26.09.24
KOOpJMHATaX
Haxoxnenue paccTOSHHUN OT TOYKHU JI0 IIJIOCKOCTH

13 p 01.10.24
B KyOe
HaxoxaeHne paccTOSTHUM OT TOYKH JI0 TUIOCKOCTH

14 . 01.10.24
B IIPaBHJILHOM MHUpaMue
Kourponbsnas pabora "AHanurudeckas

15 POIBIALP 03.10.24
FCOMETPHS
CeuyeHHs1 MHOTOTPAHHUKOB: CTAHIAPTHHIE

16 P P 08.10.24
MHOTOTPAaHHHKH

17 CedeHuss MHOTOTPAaHHUKOB: METO/I CIIEI0B 08.10.24
CeuyeHHs1 MHOTOTPAHHUKOB: CTAHIAPTHHIE

18 P P 5 10.10.24
IUIOCKOCTH, MTEPECEUCHUS MPSAMBIX U TUIOCKOCTEH
[MapautenbHbIE IPSIMBIE U TUIOCKOCTH:

19 P p 15.10.24
napajyie/ibHbIe CEUCHHS
[TapasuiensHble IPSIMBIE U ITIOCKOCTH: PACYET

20 P HBIC TP P 15.10.24
OTHOILIEHUH
ITapasenpHble IPSIMBIE U TUNIOCKOCTH: VIJIBI

21 P p A 17.10.24
MEKY CKPEITHBAOIIIUMUCS MTPSIMBIMH
[eprieHAUKYIISPHBIE IPSMbBIE U TIOCKOCTH:
CTaHIAPTHBIE TIAPHI TIEPHEHAUKYIISIPHBIX

22 PTHbIE Hapat Hep Yp 22.10.24
IUTOCKOCTEH U TPSMBIX, CHMMETPHH
MHOTOTPaHHHKOB
TTeprieHAUKYISIPHBIE IPAMBIE U IUIOCKOCTH:

23 P YIAPHHIC TP 22.10.24
TEOopeMa O TPeX MEePICHIUKYIIsIpax
[MepneHAUKYIAPHBIE TIPAMBIE U IUIOCKOCTH:

24 p YJAPHbIC TP 25.10.24

BBIYUCJICHUA OJIMH B MHOT'OI'PAHHUKAX




HOBTOp CHUC: TJIOIIaI1 MHOI'OYI'OJIbHUKOB,

25 . 07.11.24
(bopMyJIBI IS TUTOIIAACH, COOOpaKEHUs MTOA00HS
IToBTOpEHHE: MIOMIAAN MHOTOYTOJILHUKOB,

26 p HiaH v yr 12.11.24
dbopMyITBI TSI TTOIIACH, COOOpaXKeHUs TI0100Us
IToBTOpEHHME: TIOIIAAH MHOTOYTOJLHUKOB,

27 P THAIL MEOTOYE 12.11.24
(bopMyJIBI IS TUTOIIAICH, COOOpaKEHUs MTOA00HS
Inomany ceyeHnii MHOTOTPaHHUKOB: TUIOLIATN

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YacTH, 14.11.24
COOOpakeHHS TI0100US
Inomany ceyeHnii MHOTOTPaHHUKOB: TUIOMIAN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YacTH, 19.11.24
COOOpaXkeHHs TI0100US
Koutponsnas pabora "[loBTopenue:

30 P P P . 19.11.24
MHOTOTPaHHHKH, CEYCHHUS] MHOTOT'PaHHUKOB
O0BéM Tenma. O0BEM IPIMOYTOILHOIO

31 pAMoyr 21.11.24
napasuieNienumnena
3amaun 00 ynBoeHHH KyDa, 0 KBaagparype Kyba; o

32 A e 4 APATYpe Ky 26.11.24
TPUCEKITUH yTIIa
CTepeoMeTpHUUECKHE 3a0a4H, CBSI3aHHBIE C

33 PEOMETP 8 26.11.24
00BEMOM MIPAMOYTOIBHOTO TIapaJUICIICTUIIS/Ia
[Ipukinagaele 3a0a4M, CBsI3aHHBIE C BEIYUCIEHUEM

34 puciad g 28.11.24
00BEMa MPSIMOYTOIBHOTO MapalieNienuneaa

35 O0BEM TIPSIMON PU3MBI 03.12.24
CTrepeoMeTpHUUECKHE 3a0a4H, CBSI3aHHBIE C

36 PEOMETP e sajat, €8 03.12.24
BBIUKCIICHHEM 00bEMOB TIPSIMOU TIPU3MBI
[Ipuknagaeie 3a0a4u, CBA3aHHLIE ¢ 00HEMOM

37 prrIan . 05.12.24

IIPSAMOM TIPU3MBI




Brruucinenue 00bEMOB TEN ¢ HOMOILBIO

38 onpenenéHHoro uuaterpaina. O6bEM HaKIOHHOU 10.12.24
TIPU3MBI
Brruncienne 006EMOB TE € ITOMOILBIO

39 - o 10.12.24
onpeaenéuHoro uarerpaita. O0bEM MUpamuIbI
Dopmyna 00péMa upamunsl. OTHOIIEHNE

40 pMy DaMHA 12.12.24
00bEMOB MUPAMHU/T C OOIITUM YTIIOM
Ddopmyna 00séMa upamunael. OTHOLIEHUE

41 pMYy paMuz 17.12.24
00BeMOB MUpamMu ¢ OOLIUM YTIIOM
CrepeoMeTPHUUECKHE 3a0a4H, CBSI3aHHBIE C

42 PEOMETP i 17.12.24
00BbEMaMH HAKJIOHHOW MTPU3MBI
CTepeoMeTpHUUYECKHE 3a0a4H, CBSI3aHHBIE C

43 PeOMETP A 19.12.24
00BEMaMH MHPAMUIBI
ITpuknagusie 3agaun mo teMe "OO0BEMEI TEN",

44 p ‘ ) 24.12.24
CBSI3aHHBIE C 00bEMOM HAKIIOHHOM MPU3MBI

45 Kontponbnas padota "O0bEM MHOTOTpaHHHUKA" 24.12.24
IMpuknagaslie 3agayu mo reme "O0bEMEI TeN",

46 pricIan A 26.12.24
CBSI3aHHBIE C 00BEMOM MHPAMUJIBI
ITpumenenne 00LEMOB. Beruncienne paccToIHNAA

47 P P 09.01.25
JI0 TUIOCKOCTH

WINHAPHYECKas ITOBEPXHOCTE, 00pa3 ne

gg  wmnap A TTOBEP pasyrom 14.01.25

[IUTHHIPAYECKON TTIOBEPXHOCTH
nimaap. Hpsamont kpyrosou nuiauHap. [ nomans

g9 ~ Hwmmap. Lp PYTOBOM IWHITHHAD. LLTOMAL 14.01.25
MOBEPXHOCTH IMIIMHIPA
Konwnueckast moBepXHOCTh, 00pa3yrolue

50 # TTOBEP pasyro 16.01.25
KOHHYECKOU ImoBepxHocTH. KoHyc
CeueHne KOHYycCa IIOCKOCTBIO, MapajlaeaIbHON

51 Y P 21.01.25

IIJIOCKOCTH OCHOBAaHUA




Yceuénnslii konyc. M300paxenne KOHYCOB U

52 . 21.01.25
YCEYEHHBIX KOHYCOB

53 [Tnomaae GOKOBOM MOBEPXHOCTH U IMOJTHON 93.01.25
MOBEPXHOCTH KOHYCA

54 [Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM 98.01.25
MIOBEPXHOCTH KOHYyCa
CrepeomeTpHuyecKye 3aJaun Ha JOKa3aTeIbCTBO U

55 BBIYHCIICHHE, TOCTPOSHUEM CEYEHUN ITUIUHIPA, 28.01.25
KOHYycCa
CrepeomeTpHyecKme 3aJaui Ha JOKa3aTeIbCTBO U

56 BBIYHCIICHHE, IOCTPOCHUEM CEUEHUN UITUHIPA, 30.01.25
KOHYCa

57 [TpuknagHbie 3a1a91, CBSI3aHHBIE C [MJIMHIPOM 04.02.25

58 [Ipukiagubie 3a7a4n, CBSI3aHHbBIE C [IJIMHIPOM 04.02.25

59 Cdepa u map 06.02.25
[Tepeceuenue chepsl U 1m1apa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdeps! miockoctsio. Bua u 11.02.25
n300pakeHue mapa
[lepecedenue chepsl 1 mapa ¢ IIOCKOCTHIO.

61 Kacanwne mapa u cepsr miockoctsro. B u 11.02.25
n300pakeHue mapa

62 VYpaenaenue chepsl. [Lomanes chepsl u e€ yactei 13.02.25

63 Cummerpus chepsl 1 mapa 18.02.25
CrepeomeTpHUecKie 3aJaui Ha JOKA3aTeIbCTBO U

64 BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoit u mapom, 18.02.25

IMOCTPOCHUEM HX CEUCHHH IIOCKOCTBIO




CTepeOMeTpI/I‘-IGCKI/IC 3aJa4d Ha A0Ka3aTCJIbCTBO U

65 BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoit u mapom, 20.02.25
MOCTPOCHHUEM UX CEYCHHI IJIOCKOCTHIO
ITpuknaguble 3a0a4u, CBA3aHHEIE CO cpepoil 1

66 zpo dep 25.02.25
IapoM
[ToBTOpEHME: OKPY)KHOCTD Ha IIOCKOCTH,

67 BBIYHCIICHHS B OKPY>KHOCTH, CTaHIapTHBIC 25.02.25
noxoous
Pasnuynble KOMOMHALIMY TEJ BPALLCHUAS U

68 t patt 27.02.25
MHOTOTPaHHUKOB

69 3amaun o Teme "Tena u MOBEPXHOCTH BparieHus" 04.03.25

70 3agauu o Teme "Tena ¥ MOBEpXHOCTH BpaleHus" 04.03.25
KourpoinbHaas padora "Tena 1 moBepxHOCTH

AN E p P 06.03.25
BpAILECHUS
O0BéM nmnuaapa. Teopema 06 00HLEME IPSIMOTO

72 HHUTHTApa. L eop p 11.03.25
[WTHH]PA
Brruncienne 0065EMOB TENT ¢ TOMOIIBIO

73 - o 11.03.25
onpeaenéuHoro uurerpaita. O6bpEM KoHyca
IInomaau 00KOBOI M MOMHON MTOBEPXHOCTH

74 mat P 13.03.25
KOHYcCa
CTrepeoMeTpHUUECKHE 3a0a4H, CBSI3aHHBIE C

75 PEOMCTPHHICOIHE SA 18.03.25
BBIYMCIICHHEM 00BEMOB IMIIMHPA, KOHYCa
IIpuxmagusie 3agaun o teme "OO0BEMEBI U

76 . poa A TIO TEME 18.03.25
IUTOINAM TOBEPXHOCTEH Tel
O0nBEM mrapa u mapoBoro cektopa. Teopema 00

77 00béme mrapa. [lomans chepsr. 20.03.25

CTepeOMCTpI/I‘-ICCKI/IC 3aaa4u, CBA3aHHBIC C




BBIUMCIICHHEM 00BbEMOB II1apa, MapoBOTO
CErMEHTa U MAapOBOI0 CEKTOPa

78

[Ipuknanneie 3aaauu o Teme "OO0bEMEBI TN,
CBsI3aHHBIE C 00BEMOM IIapa M MJIOLIAIBI0 CEpHI.
CooTHoOIIeHUSsT MEKIY TUIOMIAISIMU TIOBEPXHOCTEH
1 00BEMaMu MOAOOHBIX TET

03.04.25

79

80

81

[Tono6uble Tena B mpoctpaHcTBe. M3MeHeHue
00béMa nipu oo6mun. CTepeoMeTpudecKue
3aJ1a4u, CBSI3aHHbIE C BBIYMCICHHEM 00BEMOB TeI
Y IUTOUIAZEH TOBEPXHOCTEN

KoHnTtposnbHas padorta "Inomaaym mnoBepXHOCTH U
00BEMBI KPYTIBIX TEN"

JBuxenust npoctpancTBa. OToOpaskeHusl.

JBuxenust u paBeHCTBO (uryp. OO1rre cBoicTBa
JIBIDKCHUN

08.04.25

08.04.25

10.04.25

82

Buabl n1BukeHMil: napauieNbHbIN IEPEHOC,
LECHTPAJIbHAsI CHMMETPUS, 3€pKajJbHAas
CHMMETPHS, IOBOPOT BOKPYT MPSIMOK

15.04.25.

83

84

[Ipeo6paszoBanust nmogobus. [lpsmas u chepa
Ditnepa

['eomeTpuueckue 3a1aun Ha IPUMEHEHHE
JIBYDKEHUS

15.04.25

17.04.25

85

O6o06matomiee moBTopenue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucremarusanus 3Hanui: "llapamiensHOCTh
IPSIMBIX U IIJIOCKOCTEN B POCTPAHCTBE"

22.04.25

86

O6o06matomiee moBTopenue 11 moHsTHI 1
MeTo/10B Kypca reomerpun 10—11 knaccos,

22.04.25




cuctemarusanus 3HaHuil: "BekTopsl B
npocTpaHcTse"

87

Ob6o6maromee nosropenue 11 moHsATH 1
MeTo10B Kypca reomerpuu 10-11 knaccos,
cUcTeMaTu3auus 3HaHuil: "BekTopsl B
npocTpascTae”

24.04.25

88

89

90

91

92

O6o06matomee moBropeHue 11 moHsITHI 1
MeTo10B Kypca reomerpun 10—11 kmnaccos,
cucTeMaTusanys 3Hanuii: "OobeM
MHOTOTrpaHHHKaA"

O6o6matomee moBropeHue 11 moHsTHI 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucTeMaTusanys 3Hanuii: "OobeM
MHOTOTrpaHHHKA"

Ob6o6maroree noropenue 11 noHsATUit 1
MeTO0B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanuil: "Ilnomann
MOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"
Ob6o6maroree noropenue 11 noHsATH U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanuil: "IInomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"

Hroropas KOHTpPOJIbHAaA pa60Ta

29.04.25

29.04.25

06.05.25

06.05.25

13.05.25

93

94

HtoroBast kKoHTpoJIbHAs paboTa

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs
3HAHUH

13.05.25

15.05.25




Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
95 POJIb B Pa3BUTHH COBPEMEHHBIX NHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

20.05.25

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€
96 POJIb B pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

20.05.25

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€
97 POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

97

22.05.25







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






