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HOACHUTEJIBHAS 3AIIMCKA

['eoMeTpust sBIsIETCS OMHUM M3 0a30BBIX KyPCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaK KaKk OOECreYyuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUILIAH
€CTCCTBEHHO-HAYYHOW HAIPaBIECHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoNbKy JOTHYECKOE MBITUICHHE, (DOPMUPYEMOE MPU H3YUCHUH 00YIAFOIITMHCS
MOHATUHHBIX OCHOB TE€OMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKHUX YTBEPIKIACHUH MPU PEIICHUH TCOMETPUICCKUX 3a/1a9, YMCHHE
BBIIBUTATh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIOIB3YIOTCS TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH (DU3UYCCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl yaeOHOTO Kypcea «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YICHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TIpeaMeTHONW oOsacth «MartemaTuka U
nH(POpMAaTHKa» Yepe3 o0ecreuyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJjiee TIyOOKMX TeOMETPUYECKUX 3HAHUN U JCHCTBUH, CIIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIMMBIX JIJISI YCTICITHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
MCIOJIb30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3aJlayaMy Kypca T€OMETpUM Ha YIIyOJIEHHOM YPOBHE,
PACHIUPSIONIMMH U YCHIMBAIOIIMMEU KypC 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIpeHne MpeCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopMupoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHuEe TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIINX MaTeMAaTHYECKUX MOJCNSAX, IMO3BOJISIIOIIUX OMHUCHIBATH U H3YydaTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arllapara 1mo pas3aeity
«CrepeomeTpus» yueOHOT0 Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMU MIOHATUSIMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT U yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOJUTh
HECTaHJIapTHBIE CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclio3HaBaTh Ha YEPTEkKaxX, MOACISIX U B PEalbHOM
MHpE MHOTOTPAaHHHUKH M Teja BpalleHUs, KOHCTPYHPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupoBaHue TMOHUMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO ITOCTPOCHHMS
MaTeMaTHYeCKUX TEOpui, (POopMHpOBaHHE MMOHHMAHUS POIM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yMEHHS BJIQJCTh METOJAMH JIOKA3aTEIbCTB M aJIrOPUTMOB
pelIeHus, yMEHUS UX IPUMEHSITh, IIPOBOIUTH JOKA3aTSIbHBIC PACCYKICHHS B X0/
pEeIIeHUs CTEPEOMETPUYCCKUX 3ajad M 3a7]ad C IMPAKTHYCCKUM COACPIKAHHEM,
dbopMupOBaHUE TPEACTABICHUS O HEOOXOIUMOCTH  JOKAa3aTeIbCTB  TIPH



000CHOBaHUM MAaTeMaTUYECKUX YTBEPKJICHUM U POJIM aKCUOMATHUKH B MPOBEICHUN
JEYKTUBHBIX PACCYKIICHU;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTH MBIIIJICHUS, UHTEpeca K U3yUYEHHUIO T€OMETPUH;

dbopmupoBanue (yHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaIbHBIX KU3HEHHBIX CHUTYallUSIX U MPU U3YYCHUU APYTUX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomeTpus» B
10-11 xnaccax sBustorcs: «lIpsiMble M IJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukny, «Tema BpameHus», «BekTopbl ©W  KOOpPAWHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSTUSMMY, PEJICBAHTHBIMU T€OMETPUU Ha YIITyOJaEHHOM ypoBHE 00ydyeHus B 10—
11 xmaccax, OTHOCUTCA KO BCEM COJEp)KAaTEeJIbHBIM JUHUAM Yy4eOHOro Kypca, a
dbopMupOBaHUE  JIOTUYECKMX YMEHMH  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUSIM, HO | 110 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, pacTpefeNEHHbIM 0 ToAaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0ydaroIIuecs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYCCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJI0/IEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4alOUIUXCsl, PACIIUPSS U YIIIyOIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus qans  auddepeHnmanuu  0oOydeHHS,  TOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MporpamMMm, OOecneunuTh yriayOnEHHOoe
M3y4YeHHE T€OMETPHUH KaK COCTaBJISIONEH yaeOHoTo mpenmera «MaTemaTikay;

NOATOTOBUTHh OOYYAIOUIUMXCS K MPOJIOKEHUIO H3YYEHUS MaTeMaTUKU C
yaéToM BBIOOpa Oymymied mpodeccun, obecrnieurmBas NMPEEMCTBEHHOCTh MEXTY
o0muM ¥ podeccuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
otBoauTcs 196 vacos: B 10 kimacce — 98 yaca (3 yaca B Hezento), B 11 kimacce —
98uaca (3 yaca B HefeNIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuiejbHble U CKpelluBaromuecs npsiMble. [IpU3HaKW CKpEUIMBAIOIINXCS
npsiMbIX. [lapanmienbHOCTh OPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapaslieIbHbIC
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTD TPEX MPAMBIX, MapalIeIbHOCTh MPSMO
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIECHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMBbIMH B MpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEN: MapasieiabHble
IJIOCKOCTH, CBOMCTBa napaiesIbHbIX MJIOCKOCTEHN. [Ipocreitimne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapasuielenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IUIOCKOCTH: NEPIEHAUKYJIAPHBIE MIPSMBIE B
IPOCTPAHCTBE, MPSIMbIE MNapaJUICIbHbIE W MEPHEHIUKYJAPHbIE K IUJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IIOCKOCTH, TEOpeMa O NpsMOH
NEPIEHIUKYISIPHON IJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS (GUTYPHI HA TUIOCKOCTh. [leprieHauKyasspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH ABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHIUKYISApaX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSMOW U IUIOCKOCTBIO, JABYI'PAHHBIN
YIOJI, JINHEWHBIM yToJl ABYTPAHHOTO yria. TpEXrpaHHbId U MHOTOTPAHHBIE YTJIBIL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yriia. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiIa. TeopeMbl KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: n-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsl M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapajuIeIEIUANe ] U ero cBorMcTBa. Kpartuaitmue
MyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: n-yrojibHas nupamua, IpaBuiIbHAs U yCEUEHHAs
nupamunbl. CBoiicTBa péObep M OOKOBBIX TpaHel MNPaBWIbHOM MUPAMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPAaBWJIbHAS IpU3Ma WM NpaBUWJIbHAS MHPAMUIA,



MpaBWJIbHAs TPEYToJIbHASI TMpaMuaa U MPaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, NOAEKAdAP U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pE&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPU3MBI,
II0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMoi ipu3Mel. [ nomansb
OOKOBOM IMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJbBI, TEOpeMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPHUS
napajulesienunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUs IPaBUIBHOU
IAPAMUBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IToHaTHEe KOMIUTaHapHBIE BEKTOpHI. [Ipu3Hak KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pas3IoKEHUMM BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsIpHOE NPOU3BEICHHE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHsTHsA: HWIMHIpPUYECKAs TIOBEPXHOCTh, KOHUYECKas IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpa3yloniue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, yCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnionoxkenue cheps
U IJIOCKOCTH, KacaTelbHasl IIIOCKOCTh K cdepe. M300pakeHne Ten BpallleHHus Ha
iockoctu. Pa3BépTka munmHapa u konyca. Cummerpust chepsl u mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPU3MBI, MIIMHIPA, TUPaMHUIbl U KoHyca. O0BEM mapa u mapoBOTo
CEerMeHTa.

KoMOuHanuu Tenm BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojJo uwmiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO c(depbl, cdeppl, BIUCAHHON B MHOTOTPAHHUK WM TEIO
BpAIIICHMSI.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ 4JacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeobOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IIIHHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U MPOXOJASAIIUE Yepe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIe0B, METOJ] BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ TMEepeHoca
CEKylIEHN MIIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BexkTtopsl B mpocTpancTBe. Oniepaniuu Hajl BeKTopamu. BekTopHOoe yMHOXEHNE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMmoyrosibHas cuctema
KoopaMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznmoskeHue BeKTOopa IO
6asucy. KoopamHaTHO-BEKTOPHBIA METO/I TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenusi npoctpancTtBa. OtoOpaxkeHus. [[BkeHHs U paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHWW. Buasl JBWXKEHWI: TapauielbHBIA TEPEHOC,
IIEHTpaJbHAsl CHUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, IOBOPOT BOKPYT TMPSIMOIA.
[Ipeobpazosanus nomobus. [Ipsimas u chepa Ditniepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTABICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTyp, SBICHUN, MPOLEIYD
TPaXJIaHCKOTO  obOmiecTtBa  (BBIOOPHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCUMCKONW MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKON MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAaHME JYXOBHBIX I[EHHOCTEH poccUiCKOro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITEIbHOCTBIO YYEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHUH, BOCIPUUMUYHUBOCTH K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IN4YHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BoOCIUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSITh MaTEMaTUYECKHE 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHast pU3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYIOIIO0Us, HHTEpeC K
paznmuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAITpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUSI
Ha TPUMEHEHHE MaTEMAaTHUUYECKUX 3HAHWM MJid pelieHus 3a1ad B 00JiacTu
OKpY’Karolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OLIEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKH, TOHUMAHHE MaTEeMaTHYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM NESITEILHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYECKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTRIISITH TPOCKTHYIO
U UCCIIEIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

basoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHI, OTHOUIEHUH MEXAYy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEeJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 7151 0000IIEHNS U CPAaBHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPEeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPIUTEIbHBIC U OTPUIIATEIbHBIC, €IMHIUYHbIE, YACTHBIE U OOIIIHNE, YCIOBHEBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUNN;

nenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI IO aHAJIOTUU;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJI€HUS U BBIBO/IbI;

BbIOMpaTh cmoco® pemieHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJBKO
BApUAHTOB PELIEHHUS, BHIOUPATh HanOoiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro oObeKTa, sIBJICHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJbTaTOB, BBIBOJOB U 0000ILIEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH ACPUIUTH MHDOpMAIMKU, NAHHBIX, HEOOXOAUMBIX JJIsi OTBETa HA
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
IpEe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OLICHUBATh HaAEKHOCTD uH(bOpMaIUU o CaMOCTOSATEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE 1eCTBUS

OO0menmue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPaXkKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TIO XOAYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yJbTarT;

B X0j/ic OOCYXXJIEHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBIATh CBOM CYXJACHUS C CYXICHUSIMH APYTrUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpPATh (GOpMAT BBICTYIUICHHS € Yy4ETOM 3ajJad
MpEe3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 33a/1auH, BBIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IIO3HABATCIBHOW  PEQUICKCHH  KaK  OCO3HAHUSA
COBEPIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yIbTAaTOB, BIAJACTh
croco0aMy CaMOTIPOBEPKH, CaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJCHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IEIH U YCIOBHSIM, OOBSCHSATD MPUIHHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTaTOB JNEATEIHbHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHMYIIECTBA KOMAHIHONW W WHIMBHIYyaTbHOM
paboOThl MpU pEIIeHWH YYEeOHBIX 3ajad, NPHHWMATh IeJIb COBMECTHOM
JCATENBHOCTH, TUTAHWUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacIpecisTh
BU/JIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMHU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/ia
B OOmMH TPOAYKT 1O KPUTEPHUsIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TOHSTHUSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUA MAaTEeMAaTUYECKUX PACCYXKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHH MU CICACTBUS W3 HHUX IPH PEIICHUU
T€OMETPUIECKUX 3a/1a4;

e KJIacCHU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSIMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJNIHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXKAY MNPAMOU H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHMS IS
KJ1accuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOT'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITTOJIHATHh U300pakeHus Guryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJAMHU, BBITIOIHSTH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEpPUPOBATh MOHSATUSMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH JICHCTBHS HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJTUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHMM MaTEeMaTHYEeCKUX 3a7a4 IOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEHIIME TNPOrpaMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHHUKAIlHOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, NpPEOOpPa3OBbIBATH M HHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTABICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTb W
AHAIM3UPOBATh PEAJbHBIE CUTYallUH, IIPUMEHATh W3yYEHHBIE NOHSITHUS B
npolecce IOHMCKa pelIeHHs MaTeMaTHYecKu COopMyIHPOBaHHOMN
npoOsieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpUH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTb MPaKkTHYECKHe 3aJauH,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEJIMYNH;

e UHMETh MpEACTAaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonny 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO OINEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C LWIMHIPUYECKOM,
KOHUYECKOH U Cc(hepuyecKoil MOBEPXHOCTSAIMHU, OOBIACHITH CIOCOOBI
MOJTYYECHHUS;

OTNEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIIECHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJYYEHHUSI TEJT BPAILCHUS;

KJaccu(UIUPOBATh B3AMMHOE PacoiokeHue cephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOIIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;

CBOOOJIHO OIEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C KOMOMHALMSIMHU Tell
BpallleHHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPaIlCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (Urypax, NpeICcTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh reOMETPUUYECKHUE 3a/1a4U Ha BBIYMCIICHUE YTIIOB MEXY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMH, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBINIOJIHSITh M300paKEHHS] MHOTOTPAHHUKOB M TEJl BpalllEHUs IpU
NapajuieIbHOM  NEPEHOCE, UEHTPAIbHOM CHMMETPHUM, 3€pKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moa00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHHUS KOHYCa (MapaliyiebHbIe
OCHOBaHHIO M MPOXOSALINE YepEe3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOAbl IOCTPOEHHUSI CEUEHUW: METOJ CIJIEI0OB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN IIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSITh TeOMEeTpUuYecKkre (AKThI ISl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU dopme;

pemarbs 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPaMMHBIE CPEACTBA U BJIECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1ad;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATH, AaHAJU3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb H3YUYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IMPOILECCE IIOUCKA PEUIEHUS MaTeMaTU4YECKU
chopMyJIUPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyalluu Ha
SI3bIKE TEOMETPHUH, UCCIIEA0BATH MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
FCOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, perniaTh
MPAKTUYECKUE 3aJauyd, CBA3aHHBICE C HAXOXJICHUEM TI€OMETPUYECKUX
BEJIMYMH;

UMEThb TIPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnosiokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIIOCKOCTEN B g
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTD MPSIMBIX U 55
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHUKH 7 1
Bexkrtops! B mpocTpaHcTBe 10 1
g HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 3 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 98 6 0




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
No 11/11 HanmeHoBaHMe pa3je/ioB U TeM Korrpoasmsie | Tpaxtuseckue (uudgpossbie)
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTnyeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroxeHust 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 9 )
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 98 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE IpaBUIIa U300paKEHNS HA PUCYHKE
IJI0CKOCTH, MApaJJIENbHBIX MPSIMBIX (OTPE3KOB),
CepeINHBI OTpPE3Ka

03.09.2024

[TonATHA cTepeomMeTpHuM: TOUYKA, IpsMas,
TUTOCKOCTB, TPOCTpaHcTBO. OCHOBHBIE TTpaBHIIa
M300pakeHNs Ha PUCYHKE TUIOCKOCTH,
MapajuieIbHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

05.09.2024

[TonsiTHS: MepeceKarouuecs MIOCKOCTH,
nepeceKarorecs mpsiMasi ¥ mIoCKOCTh;
MOJIYTIPOCTPAHCTBO

06.09.2024

[TonsiTHs: MepeceKaronuecs MIOCKOCTH,
NepeceKaroIuecs mpsiMasi ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO. BX0OAHOM KOHTPOJIB.

10.09.2024

MHororpaHHUKH, H300paKeHUE MPOCTEHIITNX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX
00BEKTOB

12.09.2024

MHOTrorpaHHHKH, U300paKEHHE TPOCTEHIITNX
MPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOIUX
00BEKTOB

13.09.2024




AXCHOMBI CTCPCOMCTPHU U IICPBLIC CIICACTBUS U3
HHUX

17.09.2024

AXCHOMEI CTCPCOMCTPHU U IICPBLIC CIICACTBUS U3
HHNX

19.09.2024

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE CIEACTBUS U3
Hux. CrocoObl 3a1aHUs NPSMBIX U IIJIOCKOCTEHN B
npocTtpancTBe. O603HAUCHUSI IPSAMBIX U
IIJIOCKOCTEMN

20.09.2024

10

N300paxkenue ceueHunil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Uepe3 ux péopa.
N3obpaxenne nepecedueHust moaydeHHbIX
IJIOCKOCTEN. PackpammBanre MoCTpOEHHBIX
CEYECHMI pa3HbIMU LIBETaMU

24.09.2024

11

N3obpaxenune ceueHnit mupaMubl, Kyda u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Uuepe3 ux péopa.
N300paxkeHune nepecedyeHus MoIydeHHbIX
IJIOCKOCTEM. PackpalmBanre NOCTPOESHHBIX
CeueHUi pa3HbIMU I[BETAMU

26.09.2024

12

N3obpaxenune ceueHunit mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peéopa.
N300pakeHue nepecedeHus moTydeHHbBIX
TUIOCKOCTeH. PackpammBaHue NOCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

27.09.2024

13

N3o00paxkenue ceueHuit mupamMubl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOJIAT Uuepe3 ux péopa.
N300paxkenune nepeceueHus: NOTyIeHHBIX
MJI0CKOCTEH. PackpaimBanre nocTpoOeHHbIX
CeUeHUH pa3HBIMU I[BETAMU

01.10.2024




14

Merton ciie1oB JUIsl HOCTPOEHUS CEUEHU I

03.10.2024

15

Merton cienoB 11 HOCTPOEHUS CEUECHU M.
CpoiicTBa nIepecedeHnii MPsIMBIX U MJI0CKOCTEH

04.10.2024

16

Merton cien0B 171 HOCTPOEHUS CEUECHUN.
CpoiicTBa nIepecedeHnii MPsIMBIX U MJI0CKOCTEN

08.10.2024

17

[TocTpoenue ceuenuii B mupamuie, Kyoe no Tpém
ToukaM Ha p&€opax. Co3/laHne BEIHOCHBIX
YyepTeKel U 3aMuch M1aroB MOCTPOEHUS

10.10.2024

18

[TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém
ToukaM Ha p€opax. Co3maHne BEIHOCHBIX
YyepTeKel U 3aruch M1aroB MOCTPOEHUS

11.10.2024

19

[TocTpoenue ceuenuii B nmupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3/laHue BEIHOCHBIX
YyepTekel U 3aluch aroB MOCTPOECHUS

15.10.2024

20

[TocTpoenune ceuenuii B nmupamu/ie, Kyoe mo Tpém
ToukaMm Ha pébpax. CozaHne BHIHOCHBIX
YyepTeKel U 3aMuch M1aroB MOCTPOSHUS

17.10.2024

21

[ToBTOopenue muanumerpun: Teopema o
MIPOMOPLHUOHANBHBIX oTpe3kax. [lonobue
TPEYroJbHUKOB

18.10.2024

22

IToBTOpenue mianumerpun: Teopema Menenast.
PacueTsl B ceueHUsAX Ha BBIHOCHBIX YEPTEkKaX.
Hcropus pa3BUTHs MIIAHUMETPUU U CTEPEOMETPUU

22.10.2024

23

KonTtponpHast pabota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24.10.2024

24

BzaumHoe PacCIoJIOKCHUC NIPSAMBIX B
MMpOCTPaHCTBC. CerH_II/IBaIOH_II/ICCH MpsIMBbIC.

25.10.2024




[Ipu3Haky CKpemuBarOIIMXCs MPSMBIX.
[TapautenpHbIe IPsIMBIE B IPOCTPAHCTBE

25

Teopema 0 CylmeCTBOBaHUM U €INHCTBEHHOCTH
MPSIMOM NapaJIIEIbHOM TaHHOM IIPSIMOW,
MIPOXOJALIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)KaIlle Ha JaHHOUM npsMou. Jlemma o
MIEPECEUECHNH NaPAIIIEIBHBIX IPSIMBIX INIOCKOCTHIO

05.11.2024

26

[TapamrensHOCTB Tpex NpsAMBIX. TeopeMa o TpEx
NapajuIeIbHbIX MPAMBIX. Teopema o
CKPELIUBAOIIMNXCS MPAMBIX

07.11.2024

27

[TapannensHoe npoekTrpoBaHue. OCHOBHbBIE
CBOICTBaA MapaIEIbHOTO MPOEKTUPOBAHUS.
N3obpaxenue pa3Hbix GUryp B mapamuieTbHON
MPOEKIINU

08.11.2024

28

enTpanbHas npoekusa. Yroiu ¢
COHAIpPaBJICHHBIMU CTOPOHAMH. YTOJ MEXTLY
MPSIMBIMU

12.11.2024

29

3aaun Ha JOKa3aTeJIbCTBO U UCCIIeI0BaHuE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSIMBIX B
MIPOCTPAHCTBE

14.11.2024

30

[ToHsaTHS: MapaJICIBHOCTD MPSAMOM M TUIOCKOCTH B
npocTpancTBe. [Ipu3HaK nmapamwieIbHOCTH MPSIMO
U miockocTy. CBOMCTBa MapaJyIeIbHOCTH MPSIMO

M IJIOCKOCTH

15.11.2024

31

FCOMeTpI/I‘-ICCKI/IC 3aJa4M Ha BbIYUCIICHUC U
A0Ka3aTeJIbCTBO, CBA3aHHBIC C MMAPATIJICIIbHOCTBIO
MPpAMBIX U IUIOCKOCTEHN B MMPOCTPAHCTBC

19.11.2024




32

IlocTpoeHue ceyeHus, MPOXOIAIIETO YEPE3
JAHHYIO IPSIMYIO Ha 4epTeke U NapajlyIeIbHOTO
apyrou npsamon. Pacuér otHomeHuin

21.11.2024

33

[TapamienpHas NpoeKLUsl, IPUMEHEHHE JUIS
MOCTPOCHUS CeUeHMH KyOa U Mmapajiesenunesa.
CpoiicTBa napasuienenuneia u Npu3Mbl

22.11.2024

34

[TapannensHbie mnockoctu. Ipusnaku
MapajuIeIbHOCTU JBYX IIOCKOCTEH

26.11.2024

35

TeopeMa o0 mapajuieIbHOCTH U €IUMHCTBEHHOCTH
TIJIOCKOCTH, TPOXOIAIIEH Yepe3 TOUKY, He
MPUHAJJISKAITYIO JAHHOM IMIOCKOCTH U CJIEICTBHS
n3 Hee

28.11.2024

36

CBoiicTBa napayIeNnbHbIX INIOCKOCTEN: O
[IapAJUIEIILHOCTH MPSMBIX IIEPECCUEHUS IIPU
[IEPECEYCHNH JIBYX MapAJUIEIbHBIX IUIOCKOCTEN
TpeThen

29.11.2024

37

CBoiicTBa mapaylIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapasuiebHbIX MPSMBIX, 3aKITIOYEHHBIX
MeXAy NapajuieIbHBIMU INIOCKOCTSIMH; O
MepeceYeHUH MPSAMOil ¢ IByMS MapaliebHbIMU
IJIOCKOCTSAMU

03.12.2024

38

[ToBTopenue: Teopema [udaropa Ha miaockoctu

05.12.2024

39

[ToBTOpEHUE: TPUTOHOMETPUSI IPSIMOYT OIBHOTO
TPEYrOJIbHUKA

06.12.2024

40

CaoiicTBa Ky0a 1 MPSIMOYTOJILHOTO
napaiesenumnena

10.12.2024




Brrurcnenue auH OTPEe3KOB B KyOe U

41
IIPSIMOYT'OJIBHOM I1apajuleiIenuIee 12.12.2024
[lepneHUKYIAPHOCTD NPSMOM U TUIOCKOCTH.
42 IT i
PU3HAK NEPIEHANKYJISIPHOCTU MPSMON U 13.12.2004
IJI0OCKOCTH
[lepneHUKYIAPHOCTD NPSMOM U TUIOCKOCTH.
4 IT i
3 PU3HAK NEPIEHANKYISIPHOCTH MPSMON U 17.12.2004
IJI0CKOCTH
Teopema o cymiecTBOBaHUU U €AMHCTBEHHOCTH
44 NpsAMOH, npoxons{mefl yepe3 TOUKY IIPOCTPaHCTBa 19.12.2004
Y TEPIIEHIUKYIIPHON K IJIOCKOCTH
45 [TnockocTu U nepneHANKYISIpHbIE UM NPSIMBIE B
MHOTOI'PaHHUKAX 20.12.2024
46 [InockocTn u nepneHuKyIsIpHbIE UM NPSMbIE B
MHOTOTpaHHUKaX 24.12.2024
[Tepnienaukynsap u HaknoHHas. [loctpoenue
47
MEePIEeHANKYISIpa U3 TOUYKU Ha MPSAMYIO 26.12.2024
[Tepnenaukynsap u HakinonHas. [loctpoenue
48
MEePIECHANKYIISIpa U3 TOUYKU Ha MPSAMYIO 27.12.2024
49 Teopema o Tpéx nepneHAUKyIsIpax (mpsmas u
oOparHas) 14.01.2025
50 Teopema o Tpéx nmepneHAUKYIsIpax (mpsmas u
oOparHas) 16.01.2025
1
5 VYTroa MexX Iy CKpEeIUBAOIUMHUCSA MPSMBIMU 17.01.2025
ITouck neprneHauKyISspHBIX NPSAMBIX C IOMOIIBIO
52 .
MEPIIEHANKYISIPHBIX [NIOCKOCTEN 21.01.2025




53

OpToroHanbHOE IPOEKTUPOBAHNE

23.01.2025
54 [TocTpoenue ceuenuii Kyoa, MpU3Mbl, IPaBUILHOMN
MMpPaMH/Ibl C TOMOLIBIO0 OPTOTOHAILHOM MPOEKINU 24.01.2025
55 [TocTpoenue ceuenuii Kyoa, MpuU3Mbl, IPaBUILHOMN
MMpPaMH/Ibl C TOMOLIBIO0 OPTOTOHAILHOM MPOEKINU 28.01.2025
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
56 mwiockoctu. [lnockoctu cummeTpuii B
P 30.01.2025
MHOTOTpPaHHUKAX
57 [Ipu3Hak nepneHaANKyIIPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CII€JCTBUE CUMMETPUN 31.01.2025
[IpaBunbHBIE MHOTOTpaHHUKHU. Pacdyér paccrosHui
58
OT TOYKH JIO TIIIOCKOCTH 04.02.2025
[IpaBunbHBIE MHOTOTpaHHUKH. PacdyéT paccTosHuii
59
OT TOYKH JI0 IUIOCKOCTH 06.02.2025
CriocoObl OITyCTUTH MEPIIEHIUKYISPDI:
60 CHUMMETPHUS, CABUT TOUKH IO ITapajieiIbHON
P P 07.02.2025
MpsIMOiA
61 CnBur no HenapasuieJbHON TPSMOM, U3MEHEHHUE
paccTostHui 11.02.2025
& KontponbHas padoTa "B3anMHOe pacmnoiokeHHe
MPSAMBIX U IJIOCKOCTEH B MpocTpaHcTBE" 13.02.2025
[ToBTOpEHUE: Yroa MKy IPSIMBIMU Ha
63 IJI0CKOCTH, TPUTOHOMETPHS B IIPOU3BOJILHOM
P P B TP 14.02.2025
TPEYroJIbHUKE, TEOpEMa KOCHHYCOB
64 [ToBTOpEHUE: YrOa MEKIY CKPEILUBAOILIUMHUCS
IIPSAMBIMU B IIPOCTPAHCTBE 18.02.2025




65

FCOMeTpI/I‘IeCKI/IC MCTOAbI BEIYUCIICHUA yTJIa
MCXKAY NPSAMBIMU B MHOT'OT'PpaHHUKAX

20.02.2025

66

JIByrpannblii yroj. CBONCTBO JUHEUHBIX YIJIOB
JBYTPAHHOI'O yria

21.02.2025

67

[lepnennukynsapHsie miaockoctu. CBoiicTBa
B3aMMHO IEPIEHANKYISAPHBIX IIJIOCKOCTEN

25.02.2025

68

[Ipu3Hak nepneHauKyIIpHOCTH TUIOCKOCTEN;
TeopeMa O NMPsAMOM NIEPECEUEHHUS] IBYX TUIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEN MIIOCKOCTH

27.02.2025

69

[IpsimoyronbpHBIN Napasuienenunesn; Kyo;
M3MEPEHUS, CBOMCTBA IPSMOYTOJILHOTO
napajulesIenune1a

28.02.2025

70

Teopema o AuaroHanu MpPSMOYroabHOTO
napajuiesIenunesia u ciaeCTBUE U3 Heé

04.03.2025

71

CrepeoMeTrpuueckre U NPUKIAAHbIE 3a]]auH,
CBSI3aHHBIE CO B3aHUMHBIM PACIOJIOKEHUEM
MPSIMBIX U IJIOCKOCTH

06.03.2025

72

HOBTOpCHI/Iei CKpC€HIUBAOIINUECA IIPSAMBIC,
napaJljICJIbHBIC IMJIIOCKOCTH B CTaAHAAPTHBIX
MHOTI'OI'paHHHUKaX

07.03.2025

73

Hapa mapajiCJIbHbIX IUIOCKOCTEH Ha
CKPCUIMBAOIHNXCA MTPAMBIX, PACCTOAHUC MCKAY
CKPCIIUBAOIIUMUCA ITPAMBIMHA B IIPOCTBIX
CUTYyalluiax

11.03.2025

74

PaccTostHue oT TOUKH A0 IIJIOCKOCTH, PACCTOAHUC
OoT HpHMOﬁ J0 IIITOCKOCTH

13.03.2025




Beluncnenue paccTosHUN MEK Ty

75 CerHlI/IBaIOH_II/IMI/ICU}I IPSIMBIMU C TIOMOILBIO 14.03.2005

MEPIEHIUKYJIIPHOM MIIOCKOCTU

TpéxXrpaHHbIl yros, HEpaBeHCTBA IS
76 TpexrpaHHbIX yrioB. Teopema [Tudaropa,

TEOPEMbI KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO 18.03.2025

yria
77 DneMeHThI c(hepruIecKOi TEOMETPHUH:

reoJIe3nYecKue JIMHUU Ha 3emiie 20.03.2025
78 KonTponsnas padorta "Yrisl u paccrossHus" 21.03.2025
79 Cucremaruzanus 3HaHuN "MHOTOTpaHHUK U €T0

BJIEMEHTHI" 01.04.2025
20 [MTupamuna. Buasl nupamun. [IpaBunbaas

nupamuaa 03.04.2025
21 [Tpusma. [Ipsimas 1 HaKJTOHHAS TPU3MBI.

[IpaBunbpHas npusma 04.04.2025
2 [Ipsmoit napaienenumnesn, npsMOyroJbHbINA

napajuiesenumnes, Kyo 08.04.2025
83 Brinykibie MHOTOrpanHuku. Teopema Ditnepa 10.04.2025
84 Brimykiibie MHOTOrpanHuku. Teopema Ditnepa.

[IpaBunbHbBIE ¥ TOJTYNIPABUIIbHBIE MHOTOIPAHHUKHU 11.04.2025
85 KonTposnpHas padota "MHOrorpaHHuKHN" 15.04.2005
86 IlonsTHE BEKTOpA HA MJIOCKOCTH U B IPOCTPAHCTBE

17.04.2025




87 CymMma BEKTOpOB 1 18.04.2005
88 Pa3nocTh BekTOpOB 1 2 04.2025
89 [IpaBuno napannenenurnena 1 24.04.2005
90 YMHOXeHHEe BEKTOpa Ha YUCIIO 1 25.04.2005
91 Paznosxenue BexTopa o 6a3ucy Tpéx BEKTOPOB, HE |

JISKaIUX B OJHON INIOCKOCTHU 29.04.2025
92 KontponpHas padota 1 06.05.2025
93 CkansipHO€ MPOU3BEICHUE 1 13.05.2025
94 Brruucnenue yriia Mexxay BEKTOpaMu B |

MPOCTPAHCTBE 15.05.2025
95 [Ipocreiimue 3a1a4n ¢ BEKTOpaMu 1 16.05.2025
96 Hrorosas koHTpoabHas paboTa 1 20.05.2025
97 O00011eHrEe U cUcTeEMaTU3alUs 3HAHUN 1 2.05.2025
98 O00011eHrEe U cUcTEMaTU3alUs 3HAHUN 1 73.05.2025

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 98




11 KVIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
| [ToBTOopenue Tems! "KoopauHars! BekTopa Ha |
MIJIOCKOCTH M B TIPOCTpaHCTBE" 03.09.2024
) [ToBTOpenue Temsl "CrasipHOE TPOU3BEICHNE |
BEKTOpPOB" 05.09.2024
3 [ToBTOpenue TeMbl "Bbruucinenue yria Mexmay 1
BEKTOpaMH B MPOCTpaHCTBE" 06.09.2024
[ToBTOpeHue Temsl "YpaBHEHNE TPSIMO,
4 i "B 7 1
MPOXOJAIIEH uepe3 1Be TOUuku'". BxoaHoi 10.09.2024
KOHTPOJIb.
5 VYpaBHEHHE IIIOCKOCTH, HOPMaJjlb, yPABHEHUE |
IIOCKOCTH B OTPE3KaxX 12.09.2024
6 VYpaBHEHHE IIIOCKOCTH, HOPMajlb, ypDABHEHUE |
IIOCKOCTH B OTPE3Kax 13.09.2024
7 B 1
€KTOPHOE MPOU3BEICHHE 17.09.2004
g JIuHeiHbIe HEpaBEHCTBA, JTUHEUHOE |
[IPOrPaMMHUPOBAHUE 19.09.2024
9 JIuHeitHbIe HEpaBEHCTBA, JIUHEMHOE |
[IpOrpaMMHUpPOBaHUE 20.09.2024
AHanuTHYECKHE METOIBI pacuéra yrila Mexmay
10 1
IIPSAMBIMU B MHOTOI'PaHHUKAX 24.09.2024




AHanuTHYECKUE METO/Ibl pacuéra yriia Mexay

1 IJIOCKOCTSIMU B MHOT'OT'PaHHUKAX 26.09.2024
2 dopmyiia pacCTOSTHUSA OT TOYKH JI0 TUIOCKOCTH B

KOOpAMHATAX 27.09.2024
13 Haxoxnenue paccTostHui OT TOYKH JI0 MIOCKOCTH

B KyOe 01.10.2024
14 Haxoxnenue paccTostHUi OT TOYKH JI0 MJIOCKOCTH

B MIPaBWJILHON IUpaMuU/e 03.10.2024
15 KonTponbnas paborta "AHanuruueckas

reomeTpus" 04.10.2024
16 CeueHunss MHOTOTPAaHHUKOB: CTaHapTHBIE

MHOTOTPaHHUKH 08.10.2024
17 CedeHusi MHOTOTPAHHUKOB: METO/T CIEI0B 10.10.2024
13 CeueHnss MHOTOTPAaHHUKOB: CTaHAAPTHBIE

IJTOCKOCTH, TIEPECEUEHUS MPSIMBIX U TJIOCKOCTEN 11.10.2024
19 [TapanienpHble IpsIMbIE U IIJIOCKOCTH:

NapasiebHbIEe CEYEHUSI 15.10.2024
20 [TapanenpHble IpsIMbIE U IIJIOCKOCTH: PACYET

OTHOLUEHUN 17.10.2024
o1 [TapannenpHble TpsIMbIE U IIJIOCKOCTH: YIJIbI

MEXKy CKPEIMBAIOUIUMUCS PSMBIMU 18.10.2024

[lepnenauKysipHbIE TPSMBIE U IJIOCKOCTH:

CTaHJApTHBIE NAPhl EPIEHINKYISPHBIX
22 .

IIJIOCKOCTEHN U MPSMBIX, CAMMETPUHU 22.10.2024

MHOTOTPaHHUKOB

[lepnenauKynsipHbIE TPSMBIE U MJIOCKOCTH:
23

Teopema O Tpex NEPIEHINKYIIpax 24.10.2024




[lepneHuKyIIIpHBIE IPSMBIE U IUNIOCKOCTH:

24
BBIYMCIIEHUS IJIMH B MHOTOI'PaHHUKAX 25.10.2024
[ToBTOpEeHME: TIONIAAN MHOTOYTOJIbHUKOB,
25 .
(hopMyITBI TS TUTOIIACH, COOOpaskeHUs TIOI00us 05.11.2024
[ToBTOpeHue: TIONIIAAN MHOTOYTOJIbHUKOB,
26 .
(hopMyITBI IS TUTOIIAJIEH, COOOpaskeHUS 110100Us 07.11.2024
[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
27 .
(hopMyIIBI IS TUIOMIAEH, COOOpaKeHUsI 10100 08.11.2024
[lmomaam ceyeHnii MHOTOrPaHHUKOB: TUIOIIAAN
28 MMOBEPXHOCTEH, pa3pe3aHus Ha 4acTH
P pasp ’ 12.11.2024
cooOpakeHUs TI0100uS
[lmomaau ceyeHnii MHOTOrPaHHUKOB: TUIOIIAAN
29 MOBEPXHOCTEH, pa3pe3aHusl Ha YaCcTH
P pasp : 14.11.2024
cooOpakeHUs TI0100us
30 Kontponbras padota "[loBTopenue:
MHOTOTPAaHHUKH, CEYEHUS MHOTOTPaHHUKOB" 15.11.2024
O06bEM Tema. O0BEM IPSIMOYTOJIBHOTO
31
napajuiesenumne/1a 19.11.2024
3amaun 00 yaBOEHUHU Ky0Oa, 0 KBajpaType Kyoa; o
32
TPUCEKLIUH yIia 21.11.2024
CrepeoMeTpHuecKue 3a/1a4u, CBSI3aHHbIE C
33 N
00BEMOM MPSAMOYTOJIBHOTO MapajuieNenune1a 22.11.2024
14 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C BHIYUCICHUEM
00BEMa IPSIMOYTOJILHOTO Mapaiesenumnena 26.11.2024
35 OO0BEM MIPSAMOIA TPU3MBI
P P 28.11.2024
CrepeomeTpuiecKkue 3a/1auu, CBI3aHHBIE C
36 " .
BBbIUUCIIEHUEM 00BEMOB TIPSIMOM MPU3MBI 29.11.2024




[Tpuknaaneie 3a7auu, CBsI3aHHBIE ¢ 00BEMOM

37 IIPSIMOM ITPU3MBI 03.12.2024

Brruncienue 00bEMOB T C IIOMOIIBIO
38 onpenenéHHoro uHTerpaita. O0bEM HaKIOHHON 05.12.2004

MIPU3MBI
39 Brruncienue 00EMOB T C IIOMOIIBIO

onpenenéHHoro uuTerpaiga. O0bEM mupaMu bl 06.12.2024
40 ®opmyna 06béma nupamuabl. OTHOIIEHKE

00BEMOB MUPAMU/T C OOLTUM yTIIOM 10.12.2024
41 ®opmyna 06béma nupamuabl. OTHOIIEHKE

00BEMOB MUPAMHU/T C OOIITUM yTIIOM 12.12.2024
4 CrepeomMeTpuiecKue 3a/1a4uu, CBI3aHHBIC C

00bEMaMH HAKJIOHHOW TTPU3MBI 13.12.2024
43 CrepeoMeTprveCcKue 3a/1a4M, CBI3aHHBIC C

00BbEMaMU TTUPAMHUTBI 17.12.2024
m [Tpuknagaeie 3agaun mo teme "OOBEMBI Ten",

CBSI3aHHbBIE C 00bEMOM HAKIIOHHOW MPHU3MBI 19.12.2024
45 [Tpuknagaeie 3agauu mo teme "OObEMBI Ten",

CBSI3aHHBIE C 00BEMOM TTUPAMUIBI 20.12.2024
46 [Ipumenenne 00bEMOB. Beruncienue paccTossHus

IO IIJIOCKOCTU 24.12.2024
47 KonTponsnas paborta "O6béM MHOTOTpaHHUKA" 26.12.2024
43 Hunuaapudeckas MoBEepXHOCTh, 0Opa3yoline

LWIMHAPUYECKON ITOBEPXHOCTH 27.12.2024
49 Humnap. [psmon kpyroBoit nunuuap. 11nomans

MIOBEPXHOCTH LIUIIUHIPA 14.01.2025




Konnueckas HoBepXHOCTh, 00pa3yromiue

50
KOHHUYeCKO! rnoBepxHoctu. Konyc 16.01.2025
51 CeueHue KOHyca III0CKOCThIO, apaJUIEIbHOM
IUIOCKOCTU OCHOBAHUS 17.01.2025
VYceuénnslii konyc. M300pakeHue KOHYCOB U
52 <
yCEUEHHBIX KOHYCOB 21.01.2025
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJHOMN
53
MTOBEPXHOCTH KOHYCa 23.01.2025
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJHOMN
54
ITOBEPXHOCTH KOHYCa 24.01.2025
CrepeomeTpHueCcKHe 3a/1aui Ha JOKA3aTeIbCTBO U
55 i
BBIUHCIICHUE, TOCTPOCHUEM CEUCHHH IIMIIMH/IPA, 28.01.2025
KOHYyca
CrepeomeTpHuuecKHe 3aauu Ha JOKA3aTeNbCTBO U
56 i
BBIUUCIJIEHUE, IOCTPOCHUEM CEUCHUH IIMINH/IPA, 30.01.2025
KOHYyca
57 IT
PUKIJIaJHbIE 3a/1a4H1, CBSI3aHHbIE C IWINHAPOM 31.01.2005
58 IT
PUKIJIaJHbIE 3a/1a4H1, CBSI3aHHbIE C IWINHAPOM 04.02.2025
5
9| Clbepammap 06.02.2025
Ilepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.
60 K .B
acaHue 1mapa u cepsl IIOCKOCThI0. Bun u 07.02.2025
n300pakeHue mapa
Ilepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO.
1 K .B
6 acaHue mapa u cepsl IIOCKOCThI0. Bun u 11.02.2025

n300pakeHue mapa




) 1 . .
6 VYpasuenune chepsl. [Tnomans chepsr u e€ gacret 13.02.2025
63 Cummerpus cdepsl 1 mapa 14.02.2005
CrepeomeTpriecKue 3a1a4u Ha JI0Ka3aTEIbCTBO U
4 .
6 BBIYHUCIICHHE, CB?ISaHHI)IGvCO cdepoii u mapom, 18.02.2005
MOCTPOCHUEM MX CEYCHHH TIOCKOCTHIO
CrepeomeTpriecKue 3aa4u Ha JI0Ka3aTEIbCTBO U
65 BBIUUCIICHUE, CB$I3.’:1HHI)I€UCO cdepoii u mapowm, 20.02.2025
MMOCTPOCHUEM MX CEYEHUH TUIOCKOCTHIO
66 [Ipuknagaeie 3a1aun, CBsI3aHHbBIE CO chepoit u
mapom 21.02.2025
[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
67
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIE 25.02.2025
noxoous
68 Pa3znnynble KOMOMHALIMY TeJT BpallleHUs U
MHOTOTPAHHUKOB 27.02.2025
69 3agauu o TeMe ""Tena u MOBEepXHOCTH BpalleHus "
28.02.2025
70 3 HT n
anayu no teme "Tena u MOBEepXHOCTH BPALLCHUS 04.03.2025
71 KontponbHas padoTa "Tena ¥ MOBEpXHOCTH
BpamieHus" 06.03.2025
7 O6béM nununaapa. Teopema 06 00bEMe MPSIMOTO
HUAJTMHIpA 07.03.2025
73 Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenénHoro unrerpaita. O0bpEM KoHyca 11.03.2025




74

[Tnommaay 60KOBOM U TOTHOM MOBEPXHOCTH
KOHYcCa

13.03.2025

75

CrepeoMeTpHUeCcKUe 3a/1a41, CBA3aHHbIE C
BBIYUCIICHUEM 00BEMOB IIUITUHAPA, KOHYCA

14.03.2025

76

[Ipuknagueie 3agaun o tTeme "OO0bEMBI U
TIJIOIAI TTOBEPXHOCTEH Ten"

18.03.2025

77

O06bEMm 1mapa u mapoBoro cekropa. Teopema 00
00béme mapa. [nomanb chepsl.
CrepeoMeTpHueCcKHe 3a/1a41, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB TI1apa, MapOBOTO
CerMEHTa U IapOBOTO CEKTOpa

20.03.2025

78

[Tpuknagasie 3agaun mo teme "OOBEMBI Ten",
CBsI3aHHbBIE C 00BEMOM IIapa U MJIOMIA/IbI0 ChEephl.
COOTHOIIEHHS MEXKTy TUIOIIAIIMU TOBEPXHOCTEN
1 00bEMaMHU ITOJOOHBIX TET

21.03.2025

79

[TonoOHnbIe Tenma B mpocTpancTBe. M3MeHeHne
00béma mpu mogo6uu. CTepeoMeTpuIeCcKue
3aJlaud, CBSI3aHHbIE C BBIYUCIIEHUEM 00bEMOB Tel
Y IUIONIAJICH MTOBEPXHOCTEH

01.04.2025

80

Kontponbras padoTa "[1nomanym moBepXHOCTH U
00BEMBI KPYTJIbIX TEN"

03.04.2025

81

JIBmkeHust nmpoctpancTBa. OTOOpaKECHHS.
JiBuxkenus u paBeHCTBO (uryp. OOrire cBoicTBa
IBUKECHUH

04.04.2025

82

Bupl n1BukeHMii: TapauiesIbHbIN IEPEHOC,
LIEHTpAJIbHAs CUMMETPUS, 3€PKaJbHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSAMOU

08.04.2025




83

[Tpeo6pazoBanus mogo6us. [Ipsmas u chepa
Ditnepa

10.04.2025

84

FGOMeTpI/I‘ICCKI/IG 3aaa4y Ha IPUMCHCHUC
JABMKCHUA

11.04.2025

85

KonTpomnsHas padora "Bekropsl B mpocTpancTse”

15.04.2025

86

O6o6maromniee nopropenue 11 noustuii u
MeTo0/10B Kypca reomerpun 10—11 xnaccos,
cucreMmarusanus 3HaHui: "l[lapamiensHocTh
MPSAMBIX U INIOCKOCTEHN B MPOCTpaHCTBE"

17.04.2025

87

O6o6maromniee nopropenue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucTeMaTtu3anus 3HaHui: "BekTopsl B
npocrpanctae"

18.04.2025

88

O6o6matomee moBTopeHue 11 moHATHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3alus 3HaHuil: "BekTopsl B
npocrpanctae”

22.04.2025

89

Oo6o6matomee moBropeHue 11 moHATHIA 1
MeTo010B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anys 3Hanuii: "Oo0beM
MHOTOrpaHHuKa"

24.04.2025

90

Oo6o6maromiee moBropeHue 11 moHATHIA 1
MeToJ0B Kypca reometpun 10—11 xnaccos,
cucTeMaTu3anys 3Hanuii: "Oo0beM
MHOTOTpaHHHUKa"

25.04.2025

91

Hroropas KOHTPOJIbHasA pa60Ta

29.04.2025




92

O6o6maromiee moBropenue 11 nmoHsTuit u
MeTOJI0B Kypca reometpun 10—11 xnaccos,
cucreMmarusanus 3Hanui: "[lnomanu nosepxHocTu
1 00BEMBI KPYTIIBIX TE"

06.05.2025

93

O6o6maromee noproperue 11 nowsTuii n
MeTOJI0B Kypca reometpun 10—11 xmaccos,
cucteMaruzanus 3Hanuit: "[Inomanyu moBepxHocTu
1 00BEMBI KpYTJIbIX TEN"

13.05.2025

94

[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATU3AIIHS
3HAHUH

15.05.2025

95

Wrorosas koHTposbHas paboTa

16.05.2025

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€
POJIb B pa3BUTHUN COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

20.05.2025

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€
POJIb B pPa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

22.05.2025

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €&
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

23.05.2025

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

98




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eomerpus 10-11 JI.C.Atanacsu, B.®.byry3os, C.b.Kagomies,
JI.C.Kucenesa, 2.I".Ilo3usik (ba3oBslif u npoguibHbINA ypoBEHb) U31.-M.:

IIpocsenieHue.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

https://math-ege.sdamgia.ru/prob_catalog?ysclid=mO0jbeli735977908156

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mnorexa IIOK
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