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HOACHUTEJIBHASA 3AIIMCKA

I'eomeTrpust sBhsieTcs OogHUMM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHErO
oO1mrero o0pa3oBaHusi, Tak Kak 00ECIEeYNMBAET BO3MOKHOCTh U3YUE€HUS JUCIUTUIMH
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH M MPEIMETOB T'YMAaHHUTAPHOIO IIMKJIA.
[TockonmpKy  Jormueckoe  MbIIUICHHE,  (GOpMHpYEeMOe TNpPU  W3YYEHUH
00y4YaroMMUCS TOHATUIHBIX OCHOB I'€OMETPHUH, MPHU J0Ka3aTeIbCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKHU JIOTMYECKUX YTBEPKICHHUM MPU PELICHUH T'€OMETPUUYECKHUX
3aJa4, YMEHHE BBIIBUTaTh U ONPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
VCIIOJIb3YIOTCSL TP PELICHUU 337a4 €CTECTBEHHO-HAYYHOTO LHKJIA, B YaCTHOCTHU
bu3nYecKux 3a1ad.

[lens ocBoeHUs mporpaMMbl yueOHoro kypcea «['eomerpus» Ha yriay0inéHHOM
YpPOBHE — Pa3BUTHE WHIWBHIYAIbHBIX CIOCOOHOCTEH OOyYalomuxcs Mpu
U3YYEHUU T€OMETPHUHU, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTHKa»  4yepe3  OOecredyeHHe  BO3MOXXKHOCTH  NPHUOOpETeHHs |
UCIIONIb30BaHusl Oojee TiayOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
crenupUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPO(EeCCHOHATEHOTO
o0pa3oBaHus, CBA3aHHOTO C UCIIOJIb30BAHUEM MAaTEMaTUKH.

[IpuoputeTHBRIMU 3ajja4yaMy Kypca TE€OMETPUH Ha YriayOJEéHHOM YpOBHE,
PACHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHSI, SIBIISIOTCS:

pacuMpeHue NnpeCcTaBieHusi O TEOMETPUU KaK 4acTH MUPOBOHM KYJIbTYpHI U
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPY>KAIOITUM MUPOM;

dbopMupoBaHuEe TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIIINX MAaTeMaTUYECKUX MOJIENSAX, MO3BOJISIOMIMX OMUCHIBATH M HM3Yy4aTh
pa3HbIE SABJICHHS OKPYKAIOIIET0 MUPA, 3HAHUE NOHATUHHOIO arapara no pasaeiy
«CtepeoMeTpus» yueOHOr0 Kypca r€OMETpUH;

dbopMupoBaHUE  YMEHMS  BIIAJIETh OCHOBHBIMU NOHATUAMU 0
POCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMyn U yMeHHE WX TPUMEHSTh, YMCHHUS [IOKa3bIBaTh TEOPEMBbI U HAXOIUTH
HECTaHJIapTHBIE CIIOCOOBI pelieHus 3a/1a4;

dbopMUpoBaHUE YMEHHMs PAClO3HABATH HA YEpPTEkKaX, MOJIETSAX U B PEAIbHOM
MUpPE MHOTOIPAHHUKM M Te€la BpalleHUs, KOHCTPYUPOBATh TI€OMETPHUUYECKHUE
MOJENN;

dbopMupoBaHrEe MOHMMAHUS BO3MOXXHOCTH AKCHMOMATHYECKOI'O IMOCTPOCHUS
MaTEeMaTUYECKUX TeOopuid, (popMupoBaHME MOHHUMAHUS PO AKCUOMATHKU IPHU
IIPOBEJICHUU PACCYKICHUU;

dbopMupoBaHrUe yMEHHs BJIaJeTh METOJAaMU JOKA3aTEIbCTB U aJIrOPUTMOB
pelieHus, yMeHUs MX TPUMEHATh, MPOBOAWUTH JIOKa3aTeIbHbIC PACCYXICHUS B
XOJI€ PEUICHUS CTEPEOMETPUUECKUX 3a/1a4 U 337]a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMupoBaHue TPEACTABICHUS O HEOOXOIWMOCTH  JOKA3aTelbCTB  TIPH



00OCHOBaHMUHY MaTEeMAaTHYECKUX YTBEP)KICHUI U PO aKCHOMATUKHU B MIPOBEJICHUU
JENYKTUBHBIX PacCy>KICHUH;

pa3BUTHE M COBEPLICHCTBOBAaHUE MHTEUIEKTYaJbHBIX W  TBOPYECKHUX
CIOCOOHOCTEN 00yUaroIMXCsl, TO3HABATEIbHOW aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHHS paclO3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKM3HEHHBIX CUTYAllUSX W TMPU U3YyUYEHUHU JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
WHTEPIPETAIUN TTOIYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIFHBIMH JTMHUSIMH y4eOHOTo Kypca «l'eomerpusi» B
10-11 «knaccax sBuswoTcs:  «lIpsiMble W TMJIOCKOCTM B IPOCTPAHCTBEM,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMUY», PEIEBAaHTHBIMM T'€OMETPUU Ha YIIIYOJIEHHOM YypOBHE OOy4eHHs B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEpKaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dopmMupoBaHHE  JIOTHYECKMX YMEHHH  pacmpenensieTrcss He TONbKO IO
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
OporpaMMbl, paclpeneiaéHHbIM IO TofaM OOYy4YeHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHUHIMITHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamanich HEOAHOKPATHO. JTO  TO3BOJSET OPraHM30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMHU TMOHATUAMH M HABBIKAMU IOCJIEI0BATEIBHO U MOCTYNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUYECKUX MPEACTABICHUIN 00ydYalolUXCsl, paCIIUPsIs U yrayOuiss
e€, oOpa3ys MpOYHbIE MHOKECTBECHHBIE CBSI3H.

[Tepexos Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUuTh YriyOJE€HHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

MOJITOTOBUTh OOYYAIOIIUXCS K TMPOAODKCHUIO H3YYEHUSI MATEMaTHKH C
yaéToM BbIOOpa Oymymielr mpodeccuu, oOecrieunBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOiIEéHHOM YpOBHE
orBoautcs 204 gaca: B 10 kiacce — 102 ygaca (3 yaca B Hegento), B 11 xnacce — 102
yaca (3 yaca B HEJIENIO).



COILEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajielibHble W CKpemuBaromuecss mnpsimbie. [IpU3HakKu CKpenyBaroluxcs
npsaMbIX. [lapamienbHOCTh IPSMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: MMAPAJLIIETIbHbIE
IIPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAJUIENBHOCTD MTPAMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHbBIE CBOICTBa MapauIENbHOIO NPOEKTHpoBaHuA. M300pakeHue
¢Guryp B mapaieabHONW MPOEKIUH. YTJbl C COHANPaBIEHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
NPOCTPaHCTBEHHBIE (PUTYpbl Ha IJIOCKOCTH: TETpajap, Mapajuielenumne,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TIJIOCKOCTH: MEPIIEHIUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIbHbIE W IEPHNEHAUKYJAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
NEPIEHANKYJIAPHON IJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHME.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH J10 TUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[lepneHaAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJIAPHOCTH  JIBYX
II0cKocTer. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

Yriael B IPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
yIOJI, JUHENHBIN YroJ JBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JNBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, NpsMas 1 HaKJIOHHAsl IpHU3Mbl, OOKOBasl U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunien, nOpsAMOYTOJbHBIA  MAPAUIENECHIUIIE] ©U  €ro0  CBOMCTBA.
Kparuvailine mnyTM Ha TIOBEpXHOCTM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamuma: n-yrompHas nupamuaa,
npaBuiabHas W yced€HHas mnupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBUJIbHOW mHUpamuzbl. [IpaBuiIbHBIE MHOTOIpAHHUKH: IpaBUJIbHAS TpU3Ma U



NpaBUJbHAS TNHPaMHA, TPABWIbHASA TPEYTrOJbHAs NUpaMHUIa W TPaBUIIbHBIN
Terpa’ap, KyO. IlpencraBieHue o NpaBUIBHBIXMHOTOTPaHHUKAX: OKTa’p,
JNOEKadAP U UKOCAdP.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW MMOBEPXHOCTH W TOJHOM MOBEPXHOCTH NPSIMOMl MPU3MBL,
IUIONIA/Ib OCHOBaHWi, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MHpPaMUbI,
TeOpeMa O IUIOLIAAN YCEUEHHON MTUPaMUIbI.

CummMmerpuss B HOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsi B IPAaBUIBHOM MHOIOI'PAHHHUKE: CUMMETPHS
napajuleNIelnNea, CUMMETPHs IPABWIBHBIX IPU3M, CUMMETPUS NPABUIBLHOU
IMPaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W IMPOTUBOIIOIOKHO
HaIIPaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eMCTBUS C BEKTOPAMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPBI. l[IpHM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIAaHapHBIM  BeKTopaM. IIpsmoyronpHas cucrtema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsI3p MEXAY KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMHA TOYEK. YTOJI Mexay BekTopamu. CKansipHOE NIPOU3BENCHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[TonsTua: UWIMHAPUYECKAss TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTbD,
chepudeckas TOBEpXHOCTh, oOOpasyiomue TMoBepxHocTe. Tema BpalieHus:
WIMHIAP, KOHYC, YCEUYE€HHBIM KOHYC, cdepa, map. BzaumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cgepe. M3o00paxenue ten
BpallleHus] Ha IUIocKOocTU. Pa3BépTka nmnuHapa u konyca. Cummerpust chepsl
mrapa.

O6béM. OcHoBHbIE cBoilcTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsAMOYTOJIbHOTO Mapajulenenunena M ciueactsus u3 Heé. OObEM mpsMoill u
HAKJIOHHOW MPU3MBI, IWIMHAPA, MUpaMUIsl U KoHyca. OOBEM IIapa U HIAPOBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTrOrpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIKHAP, OINKCaHHAas okoio IpuinHApa. llepecedyenue cdepbl U mapa c
wiockocThio. Kacanue miapa u chepsl miockocTbio. [IoHATHE MHOTrOrpaHHHKA,



OMMCAHHOT'O OKOJIO cdepbl, cdepbl, BNUCAHHONW B MHOTOTPAHHUK WJIH TEJO
BpaLlCHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, ILIONMIAEH IMOBEPXHOCTEM
nonoousix (uryp. IlpeobpazoBanue mnogoOus, romorerus. Pemenue 3agad Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOIrOTPaHHUKOB U TEJl BPAIICHUS: CEYEHUS [IWINHAPA
(mapannenbHO Y MEPHEHAMKYISIPHO OCH), CEUYEeHHUs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U TIPOXOSIIUE Yepe3 BEPIIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpeHoca
CEeKyIIEH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJg BeKTOpamMu. BekTopHoe
YMHOKEHUE BEKTOpoB. (CBOWCTBA BEKTOPHOTO YMHOXeHHs. [IpsmoyronbHas
cUcTeMa KoopauHaT B mpocTtpancTBe. Koopaunartsl Bektopa. PaznoxkeHnue BekTopa
no Oazucy. KoopaWHATHO-BEKTOPHBIA METOA MPU PEHICHUU TEOMETPUUYECKUX
3aaad.

JIBMKeHUsI B IPOCTPAHCTBE

JIBmxenust mpoctpanctBa. OtoOpaxkeHus. J[BMKEHUST U paBEHCTBO (Quryp.
OOurue cBoicTBa JBWKEHUM. Buasl JBWXEHUN: TapauiebHBIM MEepeHoc,
LEHTpaldbHasl CHUMMETPHS, 3€pKaJibHasi CUMMETpHUsS, IMOBOPOT BOKPYT HPSIMOM.
[IpeoOpazoBanusmogo0us. [Ipsamas u chepaldiinepa.



IVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  WJIE€HAa  POCCHUHCKOro  oO0IIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
UCIIOJIb30BaHUE DTHX JOCTIDKEHUM B JIPYrMX HayKax, TEXHOJIOTHSX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTMIKEHUM HAYKH U JEITEIbHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYUBOIO OYYIIIErO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MAaTEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTh yYMEHUS TMPUMEHSATH MAaTeMAaTHYeCKUE 3HAHUA B
MHTEpecax 3I0pOBOro 1 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIbIXa, peryispHas ¢usnueckass akTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANIBHOM  JESATENILHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MTPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymeir mpodeccurt W Ppearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caM0o0Opa30BaHUI0 Ha TPOTSHKEHWU BCEM JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HApaBIeHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOTIEM, OpUCHTAIIHS
Ha TPUMEHEHHE MAaTEMaTHMYeCKMX 3HAaHWWA IS pElIeHWs 3aaad B 00JacTu
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICICTBUM VISl OKPYIKAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAYKH U  OOIIECTBEHHOM  MPAKTUKH, TMOHHUMAaHUE
MaTEMaTUYECKON HayKHh Kak cQepbl YeIOBEUECKOW JIeATeNIbHOCTH, 3TarloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIATh MPOEKTHYID M HCCIEN0BATEIbCKYIO AEATEIbHOCTD
UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEMATHYECKUX
OOBEKTOB, TIOHSTHH, OTHOIIEHWHA MEXKIY TOHATHIMH, (DopMyIupoBaTh
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiaccU(pUKaIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh H  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIC ¥ OTPHUIIATEIIbHBIC, IMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHEIE,

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNIaTh BBIBOJABI C HWCTIOJAB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JIOKA3aTEeIbCTBA MATEMATUIECKUX YTBEPIKICHUM
(IpsIMBIE ¥ OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHS M BBIBOIBI;

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT TO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIIEMY,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIUITAHUPOBAHHBIM IKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTuueckoro o0beKTa, sIBIEeHUs, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOpMYNIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPE3yjIbTaTaMm
NPOBEAEHHOTO  HAOMIOJICHUS, HUCCJIECIOBaHUS, OLECHHBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

POTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpOIECCa, a TaKkKe BbIJABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH ACPUIIUMTHI UH(OpMAIMKU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIIPOC U JIJISI pELICHUS 3a]1a4u;

BBIOMpaTh MH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATD,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HH(OpPMAIMIO, MPEACTABISITh €€ B pa3auyHBIX (dopmax,
WUTIOCTPUPOBATh Tpaduyuecky;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
HensMu OOIIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIPa)XKaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh ITOSICHEHMs 110 XOMy PELICHUs 3aJayu,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZI€ OOCYXJI€HHUsI 3a]1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJieMbl, peliaeMol 3aJauyd, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha IOMCK
pelIeHnsl, COIOCTABJIATh CBOU CYXACHUSA C CYXICHUAMH JAPYIMX YYaCTHHKOB
auanora, oOHapyKMBaTh Pa3MuM€ M CXOACTBO MO3ULMUH, B KOPPEKTHOM (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHHS € Y4E€TOM 3ajad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCMH KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIHUTENBHBIX MPOIECCOB, UX PE3YJIBTATOB, BIAJIETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBIEHHBIX TPYJIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTHXKEHHUS WA HEJIOCTHXKEHHS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas/1eATEIbHOCTD:

MOHUMATh W WCIIONH30BATh MPEUMYIIECTBA KOMAaHIHON M WHIUBHUIYAJIbHOU
paboThl mNpu pelleHuH Y4YeOHBIX 3aJa4y, MPUHUMATh 1€lb COBMECTHOMU
JIeSITENbHOCTH, TUIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOM paloThl, pacHpeneNsTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC U Pe3yiabTaT padoTHI,
00001aTh MHECHMS HECKOJIbKUX JIFO/ICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBHIIOIHATH CBOIO 4YacTh pabOTHl |
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
Ka4eCTBO CBOETO BKJaJa B OOMIMN MPOMYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TMOHSTUSIMU CTEPEOMETPUU TIPU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TPUMEHSTH AKCUOMBI CTEPEOMETPUHU U CIECACTBUSA U3 HUX NPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO ONEpPUPOBATh TMOHATHSMU, CBS3AHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXYy MPSMBIMU B TPOCTPAHCTBE, MEXKIY NPSIMOA H
IUIOCKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSTUAMHU, CBSI3aHHBIMU C MHOTOT'PAaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJbI MHOTOI'PAaHHUKOB (TIpHU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajienenunes, Kyo);

e KJacCU(pUIMPOBATh  MHOTOIPDAHHUKH, BbIOMpas  OCHOBaHUS I
KJIacCU(pUKAIUK;

e CBOOOJHO OINEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C  CEYEHHUEM
MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

e BBIIIOJIHATH napajuienbHOE, LEHTPAIILHOE U OpPTOrOHAJIBHOE
POEKTUPOBaHKUE (UTYp HA IMIIOCKOCTh, BBIIIOIHATH M300pakeHUus (puryp
Ha TUIOCKOCTH;

e CTPOWUTH CEUYEHHS MHOIOTPAHHUKOB PAa3JIMUYHBIMU METOJIAMH, BBIIIOIHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMAAM  TOBEPXHOCTEH  MHOTOIPAaHHMKOB  (TpH3Ma,
nupamMuia), FEOMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJHO OMNEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJMHATaM B IMPOCTPAHCTBE;

e  BBINOJIHATHACUCTBUSHAABEKTOPAMU;

e pewmaTrh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOLICHUN H
HaXOXJEHUE T€OMETPUYECKUX BEIWYMH, NMPHUMEHSS WU3BECTHBIE METO[BI
IPYU PEIIEHNH MAaTeMAaTHYECKHUX 3a7a4 MMOBBIIIEHHOIO0 U BBICOKOI'O YPOBHSI
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKHX 3a]1a4;

e WU3BIEKaTh, MpPEOOpPA3OBbIBATh U HUHTEPIPETUPOBATH HH(OPMALHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpPeACTABICHHYIO Ha
YepTekKaX U PUCYHKAX;

e IMPUMEHATH IIOJYYEHHbIE 3HAaHUS HA NPAKTUKE: CPABHUBATh U
aHAJIM3UPOBATH pPEaJbHBbIE CUTYAIIMH, MPUMEHATh H3YYECHHbIE MOHSITHUS B
mpolecce IMOMCKa  peHIeHUus MaTeMaTH4YecKd CcHopMyTupoBaHHOM
npoOJIeMbl, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SA3BIKE T€OMETPHH,
UCCJIEIOBAaTh MTOCTPOEHHBIE MOJEIHN C UCHOJb30BAHUEM T'€OMETPUUECKUX
NOHATUN WU TEOpeM, ammapaTta aareOpbl, pelarh MPaKTUYECKHe 3a]ayM,
CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUUECKUX BEJINYNH;

e UMETh NPEACTAaBICHUS 00 OCHOBHBIX 3Tallax pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM 4acTu (yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:



CBOOOZHO ONEPUPOBATH MOHATUSIMU, CBA3aHHBIMU C ILIMJIUHIPUYECKOM,
KOHUYECKOM U Cc(hepuyecKod TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
HOJyYEHUS;

ONEepPUPOBATh MOHITHIMH, CBI3aHHBIMH C T€JIAaMHU BPAIICHUS: [IWIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOJTYUYEHHUS TNl BPAIICHHUS;

KJIacCCU(UIIUPOBATHh B3AMMHOE PACIIOJIONKEHUE CPEePhl U MITOCKOCTH;
BBIUMCIISITh BEIMYMHBI DJIEMEHTOB MHOTOIPAHHUKOB W TEJ BpallCHHS,
00BbEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOTPaHHUKOB W TEJN BpallleHus,
reOMETPUYECKUX TEN C MPUMEHEHUEM (hopMy;

CBOOOZHO OINEPUPOBATH MOHATHUAMH, CBA3AHHBIMU C KOMOMHALMSMH TeEl
BpalleHUs] 1 MHOTOTPaHHUKOB: MHOTOIPAHHHK, BIUCAaHHBIA B cdepy U
OINMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WIIU TEJIO
BpaIllCHUs;

BBIYMCIIATh COOTHOLLIEHUS MEXY IJIOMAIMUA OBEPXHOCTEN U 00bEMAMHU
MOJTOOHBIX TEN;

n300pakaTb H3ydyaeMble (QUIypbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXHU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUTYp: BHUJI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUECHHUSI TEJl BpaAIlCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oOBbIBaTh HHPOPMALIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YyepTexax U pUCyHKax;

CBOOOIHO ONEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;
BBINIOJIHATHOIIEPAIIUMHAABEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHUEM B JEKapTOBOM CHCTEME KOOPIUHAT;
pelaTh reOMETPUYECKHE 3a/1a4l Ha BBIUYMCIICHUE YTIIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH 1O IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PEIICHHH;
CBOOOIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHNN;

BBINIOJIHATh M300paKEHUSI MHOTOTPAaHHUKOB W TeJd BpalleHUs MpH
napajjieIbHOM — [EpeHOCe, IEHTPAIbHOW CUMMETPHUH, 3€pKaIbHOM
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSAMOM, IpeoOpa3zoBaHus MOA00US;
CTPOUThH CEYEHUSI MHOTOTPAaHHUKOB M TEIl BPAILICHUS: CEUEHUS LMIUHAPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsI KOHYyca (MapajuieibHble
OCHOBAHHMIO Y MPOXOALINE YEPE3 BEPUINHY), CEUEHUS 111apa;
UCIIOJIb30BaTh METOABl MOCTPOEHHSI CEYEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIEN MIIOCKOCTH;



JIOKa3bIBATbI€OMETPUUECKUEYTBEPKICHUS,

NPUMEHSTh TeOMETpUYecKre (aKThbl ISl PEIICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIararolluXx HECKOJbKO IIAaroB pPEUICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLICHUH U
HaXO0XJCHUE T€OMETPUYECKUX BEIINYUH;

MIPUMEHATH MPOrPAaMMHBIE CPEJICTBA U AJEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEHICHUHU CTEPEOMETPUUECKUX 33/1a4;

MPUMEHATh  TOJIYYEHHBIE  3HAHUSI HAa  IPAKTUKE:  CPABHUBAT,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHbIE CUTYAllUH, IPUMEHATh U3YUYCHHBIE
MOHATHUS, TEOPEMBI, CBOWCTBA B MpOILECCE MOUCKA PELICHUs
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CHUTYallUM Ha SI3bIKE T'€OMETPHUM, UCCIEAOBAaTh MOCTPOCHHBIC
MOJENH C UCIOJb30BAHUEM TE€OMETPUUYECKUX TOHSITUH UM TEOPEM,
anmapaTta anreOpbl, peniaTh MPAKTUYECKUE 3a/1aud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUYECKUX BEIIUYNH;

UMETh TpPEACTAaBICHUS] 00 OCHOBHBIX J3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu dbyHnameHTa pa3BuUTUA TEXHOJIOTUH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KUIACC
Ne HaumenoBaHnuepasiejioB u Koawecrsouacon JIEKTPOHHbIE
n/n TeMIIPOrpaMMbl Bcero KonTpoibHbIepadoTHI MpakTirieckuepagor (mncpporsic)
bl o0pa3oBaTe/bHbIEpPeCypPChl
1 BBenenue B ctepeoMeTpuIo 23 1
5 B3anmuoe pacnonoxxenue 6 1
NPSMBIX B IPOCTPAHCTBE
3 Hapannenbvﬁocn) MPSIMBIX U 3
IUIOCKOCTEN B POCTPAHCTBE
4 HepHeHHI/IIiy.HSIpHOCTB NPSAMBIX U o5
IUIOCKOCTEN B POCTPAHCTBE
VYriibl ¥ paccTosHUA 16 1
MHoOrorpasHuku 7 1
BexTops!l B mpocTpaHcTBE 12
8 [ToBTOpEHUE, 0606HI€HI:I€ u 5 5
CUCTEeMaTH3aIHs 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOI'PAMME




11 KJIACC

KonuuecrBouacos DJIEeKTPOHHBbIE
Ne HaunmenoBanuepasiesioB u
n/n TEMIIPOTrPaMMbI Bcero KoHTpo/ILHBIEPAdOTHI TpakTiiecknepador (ttapporrIc)
bl o0pa3oBaTeIbHbIEPECYPCHI
1 AHaTUTHYECKASTCOMETPUS 15 1
5 [ToBTOpEHME, 06o6meHI:Ie u 15 1
cUCTEeMaTH3aIlHs 3HAHUH
O0BEMMHOTOTrPaHHHUKA 17 1
TenaBpamnienus 24 1
5 [Tnomanu moBepxXHOCTH U 9 1
00BEMBI KPYTJIBIX TEI
6 JIBrokeHUS 5 1
7 [ToBTOpenwue, 0606meHI/UIe " 17 )
CUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
I[MTPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 b KJIACC

Ne

~

Tema ypoka

KoanuecTBo 4acos

Be
ero

KonTtpoabHsbie
padoThbI

IIpakTHyeck
ue padoTsl

Jlara
U3yUYeHH s

DJIeKTpPOHHbIE HH(]poBbIE
o0pa3oBaTe/bHbIE Pecypchl

OcHOBHBIE NpaBUJIa U300PAKEHUS
Ha PUCYHKE IJIOCKOCTH,
NapajyIeNIbHbIX IPSIMBIX (OTPE3KOB),
CEpeUHBbI OTPE3Ka

04.09.2024

[lonsTHSA CTEPEOMETPUHN: TOUKA,
npsiMasi, INOCKOCTh, IPOCTPAHCTBO.
OcHOBHBIE TpaBUJIa U300PAKEHUS
Ha PUCYHKE IJIOCKOCTH,
napajuIeNIbHbIX IPSIMbIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

05.09.2024

[Tonsarus: nepecexaromuecs
IIJIOCKOCTH, IIePECEKar0UeCs
npsiMas U IJI0CKOCTh;
MTOJIyIIPOCTPAHCTBO

07.09.2024

[Tonsarus: nepecexkarommecs
IIJIOCKOCTH, TTePeCeKaroNIuecs
npsiMast ¥ TJI0CKOCTh;
MOJIYIIPOCTPAHCTBO

11.09.2024

MHororpaHHuKH, H300paKeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX

12.09.2024




¢buryp, HeCcyIecTBYIOIINUX 0OBEKTOB

MHororpaHHuKH, H300paKeHHe
NPOCTEHINMX MPOCTPAHCTBEHHBIX
buryp, HeCyIECTBYIOIUX 00OBEKTOB

14.09.2024

AKCHOMBI CTEPEOMETPHUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

18.09.2024

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIEICTBHS U3 HUX

19.09.2024

AKCHOMBI CTEPEOMETPHUH U TIEPBbIC
cieacTsus u3 Hux. CriocoOnl
3a/IaHMsl IPSIMBIX U TUIOCKOCTEH B
npocTpancTBe.O003HAUCHUSATIPSIMBIX
M TIJIOCKOCTEH

21.09.2024

10

N300paxeHne ceueHUi mupaMupl,
Ky0a ¥ TIpU3MbI, KOTOPBIC TPOXOAAT
gyepe3 ux péopa.
N300paxeHunenepeceYeHUSIOTYICH
HBIXTLUIOCKOCTEH.
PackpaimBaHuEnoCTpOEHHBIXCEUEH
Mpa3HBIMULIBETAMH

25.09.2024

11

N3o0pakeHne ceUeHUI MIUpaMHUIbI,
Ky0a U pU3MBbL, KOTOPbIE TPOXOAT
yepe3 ux péopa.
N300pakeHnenepecedeHus moayIeH
HBIXIUJIOCKOCTEH.
PackpanBaHienocTpoeHHbIXCEUEH
WUpa3HBIMULIBETAMU

26.09.2024

12

N3o0pakeHne ceueHMi MIpaMHuIbl,

28.09.2024




Ky0a ¥ pU3Mbl, KOTOPBIE TIPOXOJISAT
yepes ux péopa.
N300pakeHnenepece4eHusAnoayyeH
HBIXIJIOCKOCTEMN.
PackpammBaHNENIOCTPOEHHBIXCEUEH
UHpa3HBIMULIBETAMU

13

N300pakeHne ceueHuil mupaMusl,
Ky0a ¥ PU3MBbI, KOTOPBIE TIPOXOJSAT
gyepe3 ux péopa.
N300pakeHuenepecedeHus oIy IeH
HBIXIJIOCKOCTEN.
PackpammBaHrenocTpoeHHbIXCEUSH
Uipa3HBIMHUIIBETAMH

02.10.2024

14

Merton cnenoB 1S MOCTPOCHUS
CEeUYCHUN

03.10.2024

15

MeTon cienoB sl HIOCTPOSHUS
ceueHnnii. CBOMCTBA MEPECEUCHUIT
MPSIMBIX U IJIOCKOCTEHN

05.10.2024

16

Mertona cnenoB i NOCTPOEHHUS
ceueHuid. CBoICTBa nepecevyeHuit
MPSIMBIX U IJIOCKOCTEHN

09.10.2024

17

IlocTpoeHune ceueHuil B nupamuse,
KyOe 1o TpéM ToukaM Ha p&bpax.
Co31aHue BBIHOCHBIX UepTexel u
3aIiCh IIAroB MOCTPOCHUS

10.10.2024

18

[TocTpoenue ceueHuit B nupamue,
KyOe 1o TpéM Toukam Ha péOpax.
Co3znaHue BBIHOCHBIX YEPTEKEN U

12.10.2024




3aIMUCh IaroB MOCTPOCHUA

19

IlocTpoeHue ceyeHuil B nupamuse,
KyOe 1o Tpém To4yKaM Ha pébpax.
Co31aHue BBIHOCHBIX UepTexen u
3aIiCh IIAr0B IMOCTPOCHUS

16.10.2024

20

[TocTpoenue ceueHuit B nupamue,
KyOe 1o TpéM To4yKaM Ha pEOpax.
Co3znaHue BBIHOCHBIX YEPTEKEN U
3aIUCh 1IaroB MOCTPOCHUS

17.10.2024

21

IloBTOpEHME IIITAHUMETPUU:
Teopema 0 MpoONOPUUOHAIBHBIX
orpe3kax. [logobuerpeyroabsHIKOB

19.10.2024

22

[ToBTOpEHME MIAaHUMETPUU:
Teopema Menenas. Pacuetsl B
CEUYCHUSX Ha BRIHOCHBIX UYepTEkKaX.
UcTtopust pa3BuTHUs IJIaHUMETPUHU U
CTEpPEOMETPUU

23.10.2024

23

KonrponsHas padora "AKCUOMEI
p
crepeomerpun. Ceuenus"

24.10.2024

24

B3aumHOe pacnonoxeHue npsmMbix B
npoctpaHcTBe. CKpelBaromumecs
npsmbie. [Ipusnaku
CKpCIIMBAOIINUXCA NPAMBIX.
[TapatenpHblEIPSIMBIC B
IIPOCTPAHCTBE

26.10.2024

25

TeopemMa 0 CylIECTBOBaHUH U
€MHCTBEHHOCTH MPSIMOM
NnapajyieIbHON JaHHOU MPSIMOH,

06.11.2024




MPOXOASIICH uepe3 TOUKy
MIPOCTPAHCTBA U HE JIeXkallen Ha
JaHHOU npsiMoit. JlemMma o
nepeceyeHUUnapaIeIbHBIXTPSIMBIX
INIOCKOCTBIO

26

[TapaytenpHOCTB TPEX NPSIMBIX.
Teopema 0 TpEX mapajuieIbHbIX
npsAMbIX. Teopema o
CKPEIIMBAOIIUXCAIPAMBIX

07.11.2024

27

[TapamienpsHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapaieIbHOTO
MIPOEKTUPOBAHUSL.
N300pakeHrepa3HbIXPUTYp B
napasuieTbHOUIPOEKIINT

09.11.2024

28

[enTpanbHas npoekuus. Yromi ¢
COHANpPaBJICHHBIMU CTOPOHAMH.
VYronMexaynpsMbIMU

13.11.2024

29

3aauM Ha JOKa3aTeIbCTBO U
UCCIIeIOBaHKE, CBSI3aHHBIE C
PacoJIoKEHUEM NPSMbIX B
IIPOCTPAHCTBE

14.11.2024

30

[lonsTHSA: MapauIeIbHOCTD IPSIMOM
U TUIOCKOCTH B IIPOCTPAHCTBE.
IIpu3Hak napauieabHOCTH NPSIMON U
IJIOCKOCTH.
CpoiicTBanapauieIbHOCTUIIPSIMON U
IUIOCKOCTH

16.11.2024

31

I'eomerpuueckue 3anaun Ha

20.11.2024




BBIUMCJIEHUE U JJOKA3aTENbCTBO,
CBSI3aHHBIE C NAPAIUIEIBHOCTHIO
HPSMBIX M IJIOCKOCTEHN B
IIPOCTPAHCTBE

32

[TocTpoeHue ceveHus, TPOXOIAIIECTO

Yyepes NaHHYI0 MPSAMYIO Ha YEPTEXKE
Y NIapaJUIEIILHOTO APYTOM IIPSIMOM.
PacuéroTHOIICHUIH

21.11.2024

33

[lapajutenpHas npoexkuus,
IIPUMEHEHHE I TOCTPOCHHUS
cedyeHui Kyba 1 nmapajuienenunea.
CaoiicTBanapaienenumneaa u
IIPU3MBI

27.11.2024

34

[TapannenbHbIE IIOCKOCTH.
[Tpu3Haku napaaienbHOCTU JBYX
IUIOCKOCTEMN

28.11.2024

35

Teopema o napauieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOISIICH Yepe3 TOUKY, He
MPUHAJICKALLYIO TAHHOMN
IJIOCKOCTH U CJIEJICTBUS U3 HEE

30.11.2024

36

CaoiicTBa napasuieIbHbIX
IUIOCKOCTEH: 0 MapauieIbHOCTH
NPSMBIX TIepeceueHust pH
NepEeCeYeHUH JBYX MapauIeIbHBIX
IJIOCKOCTEMN TPEThen

04.12.2024

37

CaoiicTBa napauieIbHbIX
IUIOCKOCTEH: 00 0Tpe3Kax

05.12.2024




NapajuIeIIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEXIY
[apaJICJIbHBIMU IIJIOCKOCTSIMU; O
[IEpECECYECHUH NPSAMOU C JBYMS
IapajuIeIbHBIMU IUIOCKOCTAMH

38

IToBTOpenue: reopema Ilugaropa Ha
TUIOCKOCTH

07.12.2024

39

IloBTOpEHue:
TPUTOHOMETPHUAIPAMOYTOJILHOTOTPE
YTrOJIbHUKA

11.12.2024

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napasuiesnenunena

12.12.2024

41

Brrancaenue JJIMH OTPC3KOB B KY6G
" IIPpAMOYT'OJIbHOM
napauieJacnuneac

14.12.2024

42

[lepnenaAuKyISIPHOCTD MIPSAMOM U
mockocTH. [Ipu3nak
NEPIEHIUKYIIAPHOCTH IIPSIMOM U
IIJIOCKOCTH

18.12.2024

43

IlepnieHAUKYIAPHOCTD IPAMON U
miockocTy. [IpusHak
NEPIEHINKYIIIPHOCTH IPSIMOU U
IUIOCKOCTH

19.12.2024

44

Teopema o cylieCTBOBaHUM U
€IUHCTBEHHOCTH IIPSIMOH,
IIPOXOMAIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHAUKYIAPHON
K IIJIOCKOCTH

21.12.2024




IInockocTy U NeprneHUKYISIpHbIE

45 25.12.2024
UM TMPsIMbIE B MHOTOTPaHHUKAX

46 [TockoCTH ¥ IEPIICHANKYIISIPHBIC 96.12.2024
UM MPSIMbIE B MHOTOTPAaHHUKAX
[leprieHIUKYJIAp U HAKIOHHASL.

47 [TocTpoeHue neprneHauKynsapa u3 28.12.2024
TOYKH Ha TIPSIMYIO
[lepnieHIUKYIISAp ¥ HAKITOHHAS.

48 | TlocTpoeHue MEepIECHANKYIApA U3 09.01.2025
TOYKHU Ha MPSIMYIO

49 Teopema o TpEX mepnEeHAUKYISPAX 11.01.2025
(nmpsimast u oOpaTHast)

50 Teopema o TpEX NmeprnEeHAUKYIAPAX 15.01.2025
(nmpsimast u oOpaTHast)

51 VYTonMexTyCKpeIBaIOIMMHUCATIPS 16.01.2025
MBIMHU
[ouck nepreHANKYISIPHBIX PSIMBIX

52 C TIOMOIIBIO TTEPIICHIUKYIISIPHBIX 18.01.2025
IJIOCKOCTEN

53 OpTOroHAIBHOCTIPOCKTUPOBAHUE 22.01.2025
[TocTpoenune ceuenunit kyoa, MPU3MBI,

54 MPaBUIILHON MUPAMHUJIBI C TTOMOIIBIO 23.01.2025
OpPTOTOHAJIBLHOM MPOEKIIUH
[Toctpoenue ceueHuii kyoa, MpuU3MBl,

55 MPaBUIILHOMN MUPAMHJIBI C TOMOIIBIO 25.01.2025
OPTOTrOHAJILHON MPOEKINU

56 CummeTpusi B IpOCTPaHCTBE 29.01.2025




OTHOCHUTEJILHO IUIOCKOCTH.
[InockocTucumMmeTpuil B
MHOTOTPaHHUKAX

57

[Tpu3Hak nepreH uKyIIpHOCTH
MPSIMON U TUIOCKOCTH KaK CIIEJICTBUE
CUMMETPUU

30.01.2025

58

[IpaBuabHBIE MHOTOTPAHHUKH.
Pacuér paccrosiHuii OT TOUKH 10
IUIOCKOCTH

01.02.2025

59

IIpaBunbHBIE MHOTOTPAHHUKH.
Pacuér paccTosgHMi1 OT TOUKH 10
IUIOCKOCTH

05.02.2025

60

CrocoObI ONTyCTUTD
MEePIECHAUKYISPbl: CHMMETPHUS,
CIBHI TOYKH IO MAPAJIICITbHON
IPsAMOM

06.02.2025

61

CaBur no HenapasuieIbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

08.02.2025

62

KonTponbhas padora "B3aumnoe
PaCIONIOKEHUE MPSIMBIX U
IJIOCKOCTEH B MpocTpaHcTBE"

12.02.2025

63

[ToBTOpEeHME: yroa MexXay NpSIMBIMU
HAa TUIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

13.02.2025

64

[loBTOpEHME: yroam Mexnay
CKpCIIUBAOIIUMUCA ITPAMBIMU B
IIPOCTPAHCTBE

15.02.2025




65

FCOMeTpI/ILICCKI/IC MCTOABI
BBIUUCJICHUA yIJIa MCKAY NPAMbIMU
B MHOI'OI'paHHHKaX

19.02.2025

66

JByrpanssiii yroa. CBoMcTBO
JMHEWHBIX YIJIOB ABYI'PAHHOIO yria

20.02.2025

67

[leprieHTUKYISPHBIC MIIOCKOCTH.
CBoiicTBa B3aMHO
MEPICHIUKYISIPHBIX TIOCKOCTEN

22.02.2025

68

[Tpu3Hak nepneHIuKyIapHOCTH
IJIOCKOCTEM; TeOpeEMa O IMPSIMOK
[epeCceuYeHMs ABYX INIOCKOCTEN
MEePIEHIUKYIISIPHBIX TPEThEU
IIJIOCKOCTH

26.02.2025

69

[IpsiMoyToJIbHBIN MapajuieIenune/;
KyO; U3MEpEeHus, CBOICTBa
IIPSIMOYTOJIBHOTO IIapajuleenue1a

27.02.2025

70

Teopema o quaroHanu
MPSIMOYTOJIBHOTO MapajuielienuIe1a
U CIEACTBHUE U3 HEe

01.03.2025

71

CTCpCOMCTpI/I‘{eCKI/IC " IPUKJIATHBIC
3aJa4u, CBJA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHHUEM IIPAMBIX U
IIJIOCKOCTH

05.03.2025

72

[ToBTOpEHME: CKPEIIMBAIOIIHECS
npsIMbIe, TapaIebHbIE TNIOCKOCTH
B CTaHJApTHBIX MHOTOTPaHHUKAX

06.03.2025

73

[lapa napayienbHbIX INIOCKOCTEH Ha
CKPELIUBAIOIINXCA NPSMBIX,

12.03.2025




PaCCTOSAHUEC MCIKIAY
CKpCIIUBAOINUMUCA ITPAMBIMU B
MMPOCTBIX CUTYyaIUAX

74

PaccrosiHue oT TOUKH 70 IIIIOCKOCTH,

paccTostHuEe OT MPSIMOM 110
IJIOCKOCTH

13.03.2025

75

Beruncnenue pacctosHANA MEXIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
MMOMOULIBIO NIEPIIEHAUKYJIAPHOU
IIJIOCKOCTH

15.03.2025

76

TpéxrpaHHbIii yroi, HepaBeHCTBA
IUIs TPEXTPaHHBIX yriioB. Teopema
[Tugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB Il TPEXTPAHHOTO yrila

19.03.2025

77

DnemMeHTHI chepruuecKoit
Te€OMETPHUH: T€O0AC3NUECKUE TMHUN
Ha 3emiie

20.03.2025

78

Konrponsnas padora "Yrisl u
paccTossHus"

02.04.2025

79

CucremaTtu3zanus 3HaHUN
"MHOrorpaHHuK M €ro 3JIeMEHThI"

03.04.2025

80

[Tupamuaa. Bunabl nupamu.
[TpaBuapHas MupamMuga

05.04.2025

81

[Tpusma. [Ipsimast v HaKIOHHAA
npusMmsl. [IpaBuiibHas nmpusma

09.04.2025

82

[Ipsimoit mapaienenune,
MIPSAMOYTOJIBHBIN NapaJIeIeuIe],
KyO

10.04.2025




BBIHYKJ'ILIe MHOT'OI'paHHUKH.

83 Teopewa Diinepa 1 12.04.2025
Bbimykiiple MHOTOTpaHHUKH.

84 Teopema Diinepa. [IpaBunbHbIC U 1 16.04.2025
MOJTYIIPaBUIILHBIE MHOTOTPAHHUKHU

s | S :

36 [ToHsTHE BEKTOpA HA TUIOCKOCTH H B 1 10.04.2025
MPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 23.04.2025

88 | PasHOCTH BEeKTOPOB 1 24.04.2025

89 | IlpaBwmio nmapamienenumneaa 1 26.04.2025

90 YMHOKEHHE BEKTOPAHAYUCIIO 1 30.04.2025
Paznoxenue BekTopa mo 6asucy

91 | TpéX BEKTOPOB, HE JICKAITIX B 1 03.05.2025
OJTHOM TTOCKOCTH

92 | CkanspHOe MPOU3BEACHNE 1 07.05.2025

03 Beruuciienue yria Mexmy 1 08.05.2025
BEKTOPAMH B ITPOCTPAHCTBE

94 [Ipocreiimre 3aga4u ¢ BEKTOpAMH 1 10.05.2025

95 | [Ilpocreiinue 3a/1a9u C BEKTOpaAMHU 1 14.05.2025

96 [Ipocreiimme 3a1a9u ¢ BEKTOpAMH 1 15.05.2025

97 [Ipocreiimye 3a1a4u ¢ BEKTOpAMH 1 17.05.2025

08 30}1621(1){6I/IHI;eHI/Ie U CHCTeMaTu3alus 1 91.05.2025

99 HroroBast koHTpoabHas paboTa 1 22.05.2025




10

0 HtoroBas koHTposibHAs paboTa 1 22.05.2025
10 O606HuleHI/Ie A CUCTEMAaTU3ALIMI 1 99 05.2024
1 3HAHUI
10 O606HuleHI/Ie A CUCTEMAaTU3aLIMA 1 94.05.2024
2 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 10

[TPOITPAMME 2




11b KJIACC

Ne KonnuecrBoyacos
arausyye JJIeKTPOHHBbIeU(PPOBBLICOOPA3OB
I Temaypoka Bce | Konrposabnble | IIpakTuyeckue o Y P op P
HHS aTeJIbHbIEPECYPChI
/ ro | pa6orbl paGoThI
n
[ToBTOpEHME TEMBI
1 "Koopaunats! BEKTOpa Ha 1 04.09.2024
MJIOCKOCTH U B TPOCTpaHCTBE"
5 [ToBTOpEHME TEMBI "CKaJ;I‘HpHOC 1 05.09.2024
IIPOU3BE/IEHNE BEKTOPOB
[ToBTOpEHME TEMBI
3 "Beraucienue yria Mexmy 1 06.09.2024
BEKTOpPAaMH B ITpOCTpaHCcTBE"
[loBTOpenue Temsl "YpaBHEHHE
4 psIMOM, MPOXOIAIIEH Yepe3 ABe 1 11.09.2024
TOYKH"
YpaBHEHHUE IUIOCKOCTH,
5 HOpPMaJlb, YpaBHEHHE TUIOCKOCTH 1 12.09.2024
B OTpe3Kax
YpaBHeHHE IOCKOCTH,
6 HOpMaJlb, YPaBHEHHUE TUIOCKOCTH 1 13.09.2024
B OTpe3Kax
7 BexropHoenpousBenenme 1 18.09.2024
3 HI/IHeUﬁHLIeHepaBeHCTBa, 1 10.09.2024
JTUHEHHOETIPOrpaMMHUPOBAHHE
9 JluneliHbICHEPABEHCTBA, 1 20.09.2024




HHHCﬁHOCHpOFpaMMI/IpOBaHI/IC

10

AHanuTUYECKUE METOIBI
pacuéra yria Mexay npsIMbIMH B
MHOTOI'PaHHUKAX

25.09.2024

11

AHaIUTUYECKUE METObI
pacdéra yriia Mexmy
IJIOCKOCTSIMU B
MHOTr'OrpaHHHUKax

26.09.2024

12

dopmysia pacCTOSIHUSA OT TOUKH
JI0 TUIOCKOCTU B KOOPJIMHATAX

27.09.2024

13

HaxoxnaeHnue paccTostHuii OT
TOYKH JI0 MJIOCKOCTHU B KyOe

02.10.2024

14

HaxoxaeHue paccTosiHUul OT
TOYKH J0 IIJIOCKOCTH B
IIPABWJIBHOM NUpaMuzie

03.10.2024

15

KonTtponsHaspabora
"AHanuTndeckaareomerpus"

04.10.2024

16

Ce‘IeHI/I}IMHOFOFpaHHI/IKOB .
CTaHJAPTHBICMHOI' OI'paHHUKHA

09.10.2024

17

C@‘IGHI/ISIMHOFOFpaHHI/IKOB .
MCETOJACJICA0B

10.10.2024

18

CCLIGHI/HI MHOFOFpaHHI/IKOBZ
CTaHIIapTHBIG IIJIOCKOCTH,
HepecequI/m HpSIMLIX nu
IJIOCKOCTE M

11.10.2024

19

HapaHJ'ICJIBHLIC IIpsIMBIC U
IIJIOCKOCTH: IIapaJlJICJIbHBIC
CCUCHHUA

16.10.2024




20

[TapannensHble IpAMBIE U
IJIOCKOCTH: PaCU€T OTHOLIEHUN

17.10.2024

21

HapanneanLIe IIpsIMBIC U
IIJIOCKOCTHU: YI'JIbI MCKAY
CKpECIIMBAOIINUMHUCS ITPAMBIMHA

18.10.2024

22

[leprieHqUKyIIApHBIE IPSIMBIE U
IUIOCKOCTH: CTaHAApTHBIE Maphbl
NEPIEHIUKYISAPHBIX IJIOCKOCTEN
U IPSMBIX, CAMMETPUHN
MHOTOTPaHHUKOB

23.10.2024

23

[lepnieHIuKyNsIpHBIE IPSIMBIE U
IUIOCKOCTH: TEOpEMA O TPEX
NEepIeHIUKYIsIpax

24.10.2024

24

[leprienquKyNgpHBIEC TIPSIMBIE U
MJIOCKOCTH: BBIYUCIICHUS JJIVH B
MHOTOI'paHHUKAX

25.10.2024

25

[ToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUIOINA/IeH, COOOpaXeHUs
mogoous

06.11.2024

26

[ToBTOpEHME: TLIOMIAIH
MHOTOYTOJILHUKOB, (POPMYJIBI
JUTST TUTOIA/IeH, cooOpaxKeHust
oxo0us

07.11.2024

27

[loBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOINAIeH, COOOpaXKeHus
mogoous

08.11.2024




28

IInomanu ceyenui
MHOTOIPaHHUKOB: IJI0ILAI1
MOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPaXKEHHS TIOJO0US

13.11.2024

29

ITnomanu ceuenuit
MHOTOIPaHHUKOB: TIJIOIA TN
MOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUsI MOA00US

14.11.2024

30

Konrponsnas pabora
"IToBTOpEHME: MHOTOI'PAaHHUKH,
CEYCHHS] MHOTOTPaHHUKOB"

15.11.2024

31

0O01éM Tena. O0BeEM
PSIMOYTOJIBHOTO
napajuiesieumne/1a

20.11.2024

32

3amgaun 00 yaABOCHUH Ky0a, O
KBaJparype Ky0a; 0 TpPUCEKIUHU
yria

21.11.2024

33

CrepeoMeTpruecKue 3a1auu,
CBSI3aHHBIE ¢ 00BEMOM
IPSIMOYTOJIBHOTO
napajuiesicumne/1a

22.11.2024

34

[Ipuknaansie 3a1a4u,
CBSI3AHHBIC C BBIYHCIICHUCM
00BEMa NPSIMOYTOJIBHOIO
napasuieNienumne1a

27.11.2024

35

OO0BEMIPAMOUTIPU3MBI

28.11.2024

36

CrepeoMeTpuiecKue 3a/1auu,
CBsI3aHHBIE C BBIYUCIICHUEM

29.11.2024




00BEMOB IPSMOI TPU3MBI

37

[IpuknagHelie 3axauu,
CBsI3aHHBIE C 00BEMOM TPAMOit
IIPU3MBI

04.12.2024

38

Brruncienue o0bEMOB TeN C
TIOMOIIBIO ONPENETEHHOTO
MHTErpana.
OO0BEMHAKIIOHHONTPU3MBI

05.12.2024

39

Brruucnenue o0bEMOB TEI C
ITOMOLIBIO ONPEIEIIEHHOTO
uHTerpana. OobEMIIUPaMUIbI

06.12.2024

40

dopmyna 06bEMa MUPaMH/IBL.
OtHo1eHne 00beMOB MUPaAMUJ
¢ 00IIUM yTJIOM

11.12.2024

41

dopmyna 06bEMa MUPaMHIBL.
OTtHolieHne 06beMOB MTUPAMHU/T
¢ 00IIUM yTI0oM

12.12.2024

42

CrepeoMeTpuieCcKre 3a/1a4H,
CBSI3aHHBIE C 00BEMAMU
HAKJIOHHOM MPU3MBI

13.12.2024

43

CrepeoMeTpuiecKue 3a/1auu,
CBsI3aHHBIC C 00BEMAMHU
TUPaAMUJIBI

18.12.2024

44

[TpuKkagHbIe 3a1a49M 110 TEME
"O0BEMBI TEN", CBSI3aHHBIE C
00BEMOM HAKJIIOHHOW MPU3MBI

19.12.2024

45

[IpuknagHeie 3a1a4n MO TEME
"O0BEMEBI TeN", CBA3AHHEIC C

20.12.2024




00BEMOM MUpPaAMUIBI

46

[Ipumenenne 00BEMOB.
Brruncnenue pacctosHus 10
IUIOCKOCTH

25.12.2024

47

KonTtponbsHasipadboTa
"O6BEMMHOTOrpaHHUKA"

26.12.2024

48

[{wmHIpHYeCKast MOBEPXHOCTD,
o0Opazyromue MUIUHIPHIECKOM
IIOBEPXHOCTH

27.01.2025

49

Humuuap. [Ipsmoit kpyrosou
uunuHap. [nomans
MOBEPXHOCTH LIWJINHIPA

09.01.2025

50

Konnyeckas noBepxHOCTD,
o0pa3ymoIire KOHUIeCKOn
noBepxHoctu. Konyc

10.01.2025

51

CeueHne KOHYca MIOCKOCTBIO,
napajieaIbHON MIIOCKOCTH
OCHOBAHUA

15.01.2025

52

Y ceu€HHBI KOHYC.
N3006pakeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

16.01.2025

53

[Tnomane 6oxoBOM
IOBEPXHOCTHU U IOJHON
MIOBEPXHOCTU KOHYyCa

17.01.2025

54

[Tnomans 6oxoBoOM
MMOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYCA

22.01.2025

55

CrepeomMeTpuyeCcKue 3a1a4u Ha

23.01.2025




JA0Ka3aTCJIbCTBO U BBIYMUCIICHUC,
IMMOCTPOCHUCM ceueHui
MUJINHApA, KOHYCa

56

CrepeomeTpuueckue 3aj1a4i Ha
JI0Ka3aTeJIbCTBO U BBIYHCIICHHE,
MMOCTPOEHUEM CEYECHUH
LUIINHApPA, KOHYyca

24.01.2025

57

[Ipuknagueie 3axauu,
CBSI3aHHBIE C UUJIMHIPOM

29.01.2025

58

[Ipuknagueie 3amauu,
CBSI3aHHBIE C UUIUHIPOM

30.01.2025

59

Cdepa u map

31.01.2025

60

[lepeceuenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u
cdepsbl II0CKOCThI0. Bua n
n300pakeHuemapa

05.02.2025

61

[Mepeceuenue chepst u mapa ¢
m1ockocThio. Kacanue mapa u
cepsl TUIOCKOCThI0. By u
n3o0pakeHuenapa

06.02.2025

62

VYpaBuenue cepsl. [Inomans
cheps! u e€ yacTei

07.02.2025

63

CummeTpusicdeps U mapa

12.02.2025

64

CrepeomeTpuuecKkue 3aj1a4i Ha
JTI0KA3aTeNbCTBO U BBIYHCIICHUE,
CBsI3aHHbIE CO C(epoi U IMapoM,
MIOCTPOEHUEM UX CEUCHUH
TUTOCKOCTBIO

13.02.2025




65

CrepeomeTpuuecKkue 3a1a4i Ha
JI0Ka3aTeJIbCTBO U BHIYHCIICHHUE,
CBsI3aHHbIE CO c(epoi U MapoM,
MMOCTPOEHUEM MX CEUCHUH
IJIOCKOCTBIO

14.02.2025

66

[IpuknanHeie 3anauu,
cBsi3aHHBIE cO cepoil u mapom

19.02.2025

67

[ToBTOpEHUE: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCICHUA B
OKPYXHOCTH, CTaHJapTHBIE
mogoous

20.02.2025

68

Paznuyanbie KOM6I/IHaI_II/II/I TCI
BpamcHusd 1 MHOTI'OI'paHHUKOB

21.02.2025

69

3amaun o Teme "Tena u
MOBEPXHOCTH BpaleHus"

26.02.2025

70

3anauun o teme "Tena u
MOBEPXHOCTH BpaleHus"

27.02.2025

71

KonTponbhas pabora "Tena u
NOBEPXHOCTH BpalieHus"

28.02.2025

72

O0bém nmnuaIpa. Teopema o6
00BEME TIPSIMOTO IIITHHAPA

05.03.2025

73

Brruncnenue o05EMOB Te ¢
ITOMOLIBIO ONPEIEIIEHHOTO
uHTerpana. O6bpEMKOHYcCa

06.03.2025

74

ITnomaau OOKOBOM M OJHOM
MMOBEPXHOCTU KOHYCA

07.03.2025

75

CTepCOMeTpI/I‘IeCKI/IC 3aJa4u,
CBsI3aHHBIC C BBIYHCIICHHEM

12.03.2025




00BEMOB IIUITUH/IPA, KOHYCA

76

IIpukinanHelie 3aga4u 10 TeEMe
"OO0BEMBI U IJIOLIAAN
MoBepxHOCTeH Ten"

13.03.2025

77

OO0béM 1mapa u mapoBoro
cektopa. Teopema 00 00bEéMe
mapa. [Inomans chepsr.
CrepeoMeTpuiecKue 3a/1auu,
CBsA3aHHbBIC C BBIYHMCICHUEM
00BEMOB 11apa, H1apoOBOTO
CETMEHTA U IapOBOTO CEKTOpa

14.03.2025

78

[Tpuxnagueie 3a1a4M 10 TEME
"O0BEMEBI TeN", CBA3AHHEIC C
00BEMOM I1apa ¥ TIOIIA/IbI0
ctepsl
COOTHOIICHUAMEKAYTUIONIAIIM
UIIOBEPXHOCTEU 1
00BEMaMUITOIOOHBIXTE

19.03.2025

79

ITonoOwHEbIE TENa B
npocTpaHcTBe. M3MeHeHue
00BEMa IpH OJO00UH.
CrepeoMeTpuuecKue 3aaauu,
CBSI3aHHBIE C BBIYMCIICHUEM
00BEMOB Tel U IUIOIaIeH
IIOBEPXHOCTEN

20.03.2025

80

Kontponbnas padota "[lnomanu
MOBEPXHOCTU M 0OBEMBI
KpYIJIbIX Ten"

21.03.2025




81

JIBU>KEeHUS IPOCTPAHCTBA.
OtoOpakenus. J[BrxeHus: u
paBeHCcTBO (huryp. O6mme
CBOICTBa JBHKCHUI

02.04.2025

82

Bunp! aBrKeHHN:
HapaJuIeIbHBIN IEPEHOC,
LEHTpaJbHasi CHMMETPHS,
3epKajabHasi CHMMETPHS,
MTOBOPOT BOKPYT MPSMOI

03.04.2025

83

[IpeoOpa3zoBanus nogo0us.
[Ipsimast 1 chepa Ditntepa

04.04.2025

84

FCOMeTpI/I‘leCKI/Ie 3aJa4M Ha
IMPUMCHCHUEC NBUKCHUA

09.04.2025

85

KoHnTtponbsHas pabota "BekTopsl

B IIpocTpaHcTBe"

10.04.2025

86

O606maromee nosropenue 11
MOHATHI U METOJOB Kypca
reometpun 10—11 knaccos,
CUCTeMaTH3allMsl 3HAHUI:
"[TapannenbHOCTh MPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

11.04.2025

87

O6o6matomiee mosroperue 11
MOHATHI U METOJOB Kypca
reometpun 10—11 xnaccos,
cucTeMaTH3aIMs 3HAHUI:
"BekTops! B ipocTpaHcTBe"

16.04.2025

88

Ob6o6matommee nosropenue 11
HOHSATHI 1 METOJIOB Kypca

17.04.2025




reometpun 10—11 knaccos,
CUCTeMaTH3allHsl 3HAHUI:
"BekTops! B ipocTpaHcTBe"

89

O6o6matomiee nmosropeHue 11
MOHATHI U METOJI0B Kypca
reometpun 10—11 xnaccos,
cUcTeMaTH3aIus 3HaHUMH:
"O0BeM MHOTOrpaHHuKa"

18.04.2025

90

Ob6o6maromee nosropenue 11
NOHATHH U METOJOB Kypca
reometrpun 10—11 knaccos,
CHCTeMaTH3alMs 3HAHUM:
"O0BpemM MHOTOTpaHHUKA"

23.04.2025

91

Ob6o6maromee nosropenue 11
MOHATHI U METOJOB Kypca
reometpun 10—11 knaccos,
cUcTeMaTH3allys 3HaHUM:
"Imonmaay MOBEpXHOCTH U
00BEMBI KpyTibIX TEN"

24.04.2025

92

O606maromee nopropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—11 xnaccos,
CUCTEMaTHU3aLsl 3HAHUM:
"[monmaay MoBEpXHOCTU U
00BEMBI KpyTibIX TEN"

25.04.2025

93

HroroBasikonTposbHasgpadboTa

30.04.2025

94

HToroBasikoHTpoIbHasipadboTa

30.05.2025

95

[ToBTOpEeHme, 0600IIEHNE 1

07.05.2025




cUCTeMaTH3aIus 3HaHUH

96

Hcropus passutus
CTEPEOMETPUN KaK HayKH U €€
POJIb B pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTU

08.05.2025

97

Hcropus passutus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTMH

14.05.2025

98

Ucrtopus pazButus
CTEPEOMETPUU KaK HAYKU U €€
pOJb B Pa3BUTHUH COBPEMEHHBIX
VMHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT UM

15.05.2025

99

Hcropus passutus
CTEPEOMETPUM KaK HAYKHU U €€
pOJIb B Pa3BUTHUH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOIOT U

16.05.2025

10

Hcropus passutus
CTEPEOMETPUH KaK HayKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

21.05.2025

10

Ucrtopus pazButus
CTEPEOMETPUU KaK HAYKU U €€

22.05.2024




POJIb B Pa3BUTHHU COBPEMEHHBIX
WH)XCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Ucropus pa3Butus
CTEPEOMETPHUU KaK HAYKH U €€

10
5 pOJIb B pa3BUTUU COBPEMEHHBIX 1 23.05.2024
WH)XCHEPHBIX  KOMITBIOTEPHBIX
TEXHOJIOTUI
OBILIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

JI.C.Atanacsn,B.®.byry3os, C.b.Kanomiies,JI.C.Kucenesa, J.1". [To3Hsk

I'eomerpus 10-11kmaccol.yueOHUK 17151 0011€00pa30BaATEIbHBIX YUPEKICHHI.

METOJUYECKHUE MATEPHUAJIBI /UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

POIII
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