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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB TyYMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUTaTb U ONpPOBEpPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEW OOydYaromuxcs Mpu
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEITHOTO MPOo(deCCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHYECKUX TEeOpHid, (popMHpoBaHME MOHMMAHUSA POJU AKCHOMATUKH TpU
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocoOHOCTEM 00yYaromuXcs, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CUTYAlMSX W MPHU U3YYCHUHU IPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMHW», PEICBAHTHBIMH T'€OMETPUM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 gaca: B 10 xinacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE : MapajuiebHbIE
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuiebHON MPOEKIUHU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
MOCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTh NPSIMOU U TUIOCKOCTH: MEPIEHIUKYISIPHbIC TPSIMBIEC B
IPOCTPAHCTBE, MpPSMbIE MapayieNbHble W TMEPHEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsMoil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[leprieHAUKYNIAp U HAKIOHHBIE: PACCTOSTHUE OT TOYKU JIO TIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIroOJl MEXAY IPSMOM MU IUIOCKOCTBIO, JIBYTDAaHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHororpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiiiiue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuKa. Teopema Oiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs IHUpPaMUIA, [paBUJIbHAsA TPEYroJlibHAas NHUPaMUIA U IPABUIIBHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IJIOAAh OCHOBaHUW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpusi B NPaBWIBHOM MHOTOIPAaHHUKE: CHUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBIL. PaBEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILIAaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalApHOE IPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHS: UWIMHIpPUYECKAss TOBEPXHOCTh, KOHWYECKas IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
chepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [ToHSTHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nono0HeIx Quryp. IlpeoOpazoBanue monodbusi, romoretusi. Pemienue 3amay Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBaHUIO U TPOXOJSLIUE Yepe3 BEPILINHY), CEYEHUS I1apa, METOAbl TOCTPOCHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXEHHs. [IpsimoyronbpHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtobOpakeHus. [[BukeHuss U paBeHCTBO GUryp.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[IpeobpazoBanus noao0us. [Tpsimas u chepa Diinepa.



INIAHUPYEMBIE PE3YJIbTATHBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PaKIAHCKON MIACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTIXKCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
NPUMEHEHHEM JIOCTWKEHHII HayKh U JEATEIbHOCTBhIO YYEHOrO, OCO3HAHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCI€KTaM Pa3jIuyHbIX BUAOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryisipHas (U3MYECKasi aKTUBHOCTbH), (PHU3NUECKOE COBEPIICHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEMaTUUE€CKON HapaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100aIbHOIO XapaKTepa IKOJIOTHYECKUX MPOOIeM, OpUEHTAIIHS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYJIbTYpOW Kak CpEJCTBOM IIO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYIIECTBEHHBIE IMPU3HAKH MAaTeMaTHYECKHX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYIUpPOBaTH W  NPEeOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U TPOTUBOPEUNI;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apPIryMEHTAIIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejibckme 1eCTBUS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTENIbHO CIUIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIIEI0BAHNE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  MCCIEOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH UH(DOpPMAIUKU, TaHHBIX, HEOOXOJUMBIX JIJIi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POPMALIUIO, TMPEJICTABIATh €€ B PA3IUUHBIX (popMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHIMU H
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, pelracMoil 3ajadyd, BBICKA3bIBATh HJCH, HAIlCJICHHBIC Ha ITOWCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJICTABIATh PE3YJAbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HMCCIIeIOBaHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISIThH IJIaH, AITOPUTM PEIICHUs 3aJa4M, BIOUPATh CIIOCOO pEelIeHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHU  [IO3HABATENIbHOW  peduiekcuu Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl PabOT, [IOroBapuBaThCsA, OOCYXAAaTh TMpollecC W pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPIMHUPOBATh CBOM JEHCTBUA C APYTMMH 4YI€HAMU KOMAaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHUH 33724 U MTPOBEICHUH MAaTEMaTHUYECKUX PACCYKICHU;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpPUPOBATh TIOHATHSAMHU, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuja, NpsMOYyroJIbHBIN Napaieaenumnen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYP HA IUIOCKOCTbh, BBIMIOJHATH M300pakeHust Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TEJl C MPUMEHEHHEM (HOpPMYIT,;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHUS HA MPAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJEIH C UCIOJb30BAHUEM TI'€OMETPUUYECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Teia BpalleHus (UWIMHAP, KOHYC, cdepa W 1ap) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIOIIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TeJl BpallleHHs,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTY TUIOIIAAsIMU TIOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKApTOBOW CHCTEME KOOPAHMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHHUSI MHOTOIPAHHUKOB U TEJl BPAlEHUS: CEUCHUs LUIUHIpa
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYLIEH TUIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemary 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLIEHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATBbHBIE CUTYallUU, IPUMEHATh U3YUEHHBIE
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammapara anreOpbl, pemarh MPaKTUYSCKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTH dbyHIaMeHTa pa3BUTHUA TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NPOrpaMMblI Bcero Kontpoaeuer Tpakruyeckue o0pa3oBaTe/bHbIE
e padoThI padoThbI pecypebi
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [TeprneHIUKYIIPHOCTD MPSMBIX H o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 1
MHororpaHHUKH 7 1
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/m NMPOrpaMmblI Bcero Konrpoanuer HpaxTueckue o0pa3oBaTe/ibHbIE
e paboThI padoThbI pecypebi
1 AHanutuyeckas TeoOMeTpHst 15 2
9 [ToBTOpEHwUe, O606HI€HI:I€ u 15 1
CUCTEMaTH3aIus 3HAHUH
O6bEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606IH€H%G u 17 5
cUCTeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHBI

Bcero
e padoThI

IIpakTH4eckue
padoThI

Jara
HU3yUYeHusi

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTtejibHbIE

pecypchbl

JlomosiHuTEIBHA
1 uHGopManus

OcHoBHbIE NpaBUiIa
n300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
MapajuIebHBIX MPSMBIX
(0Tpe3koB), cepeMHBI
oTpe3ka

05.09.202
3

[TonsiTusa crepeomeTpuu:

TOYKa, TpsMas,
TIOCKOCTb,
MPOCTPAHCTBO.
OcHOBHBIE TIpaBUIIA
n300pakeHus Ha
PHUCYHKE IIJIOCKOCTH,
MapajuIeIbHBIX MPSMBIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

05.09.202
3

IlonsaTus:
MepeceKaroIIecs
MJIOCKOCTH,
IEPECEKAOIINECS
npsiMasi v INIOCKOCTh;
MOJIYIIPOCTPAHCTBO

07.09.202
3




ITonsarus:
MEPECEKAIOIINECS
IJIOCKOCTH,
MEePECEKAIOIINECS
npsMasi v INIOCKOCTh;
MOJIYIIPOCTPAHCTBO

08.09.202
3

MHororpaHHukH,
n300paxeHue
MPOCTEUIINX
MIPOCTPaHCTBEHHBIX
duryp,
HECYLIECTBYIOIINX
00BEKTOB

12.09.202
3

MHOrorpaHHuKH,
n300pakeHne
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYLIECTBYIOIIUX
00BEKTOB

12.09.202
3

AXCHUOMEI CTCPpCOMECTPUU
" IICPBLIC CIICACTBUA U3

HHX

15.09.202
3

AKXCHUOMEI CTCPpCOMECTPUU
" IICPBLIC CIICACTBUA U3

HHUX

19.09.202
3

AKCHOMBI CTEPEOMETPUH
U TIEPBBIE CIIEJICTBUS U3
Hux. CrocoOsbl 3a1aHus

19.09.202
3




MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE.
O0603HaueHus NPAMbIX U
IIJIOCKOCTEMN

10

N3o0paxkenue ceueHmit
MUpaMubl, KyOa u
MIPU3MBI, KOTOPBIE
MPOXOST Yepe3 X
pébpa. U3obpaxenue
MepeceyeHmst
MOJTy4eHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHU I
Pa3HbIMU LIBETaAMU

22.09.202
3

11

N3obpaxenue ceueHnit
MUpaMU/IbI, Ky0a 1
MIPU3MBI, KOTOPBIE
MIPOXOJIAT Yepe3 Ux
pé6pa. N3obpaxenue
repeceyeHust
MOJTy4E€HHBIX
ILIOCKOCTEN.
PackpamuBanue
MMOCTPOCHHBIX CEUCHUN
Pa3HBIMU IIBETaMU

26.09.202
3

12

N3o0paxkenue ceueHuit
MUpaMUIbI, KyOa u
MIPU3MBI, KOTOPBIE

26.09.202
3




MPOXOJIAT Yepe3 Ux
p€bpa. M3obpaxenue
[IepeCcEeUCHUs
MOJTYYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHU I
pPa3HBIMH IIBETAMHU

N3obpaxenue ceuenuit
UpamMubl, Kyoa u
MIPHU3MBI, KOTOPBIE
MIPOXOIST Yepe3 X
pé6pa. N3obpaxenue

29.09.202
13 MepECEUCHHS 3
MOJTy4YE€HHBIX
IIJIOCKOCTEM.
PackpamuBanue
MMOCTPOCHHBIX CEUCHUN
Pa3HbIMU LIBETaAMU
14 Merox cinenos mis 03.10.202
MIOCTPOCHHUSI CEUCHHI 3
Merton crnenoB st
15 MMOCTPOCHHUS CEUCHUH. 03.10.202
CBolicTBa nepeceyeHuit 3
MPSIMBIX U MJIOCKOCTEH
Meroz cienoB s
16 IIOCTPOEHHUSI CEUEHUIA. 06.10.202
CBolicTBa nepeceyeHmi 3

NpsAMBIX U IUIOCKOCTEH




17

[TocTpoenune ceueHuit B
nupamuze, Kyoe rno tpém
TOYKaM Ha pEopax.
Co3nannie BBIHOCHBIX
YepTEeKEN U 3aMUCh
[IaroB MOCTPOCHUS

10.10.202
3

18

[Toctpoenune ceueHuit B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanrie BBIHOCHBIX
YepTexKEn U 3aMHUCh
[1arOB MOCTPOCHUS

10.10.202
3

19

[TocTpoeHune ceueHuit B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co31aHue BLIHOCHBIX
YepTexKEen U 3alHUCh
11aroB MOCTPOEHUS

13.10.202
3

20

[Toctpoenune ceueHuii B
nupamuie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Coznanue BBIHOCHBIX
YyepTexel U 3arnuch
1aroB MOCTPOCHUS

17.10.202
3

21

IToBTOpEHME
I1aHuMeTpun: Teopema
0 MPONOPIMOHATBHBIX
orpeskax. [logobue
TPEYroJbHUKOB

17.10.202
3




22

IToBTOpEeHue
mmanuMerpuu: Teopema
Menenas. Pacuersl B
CEUEHUSAX HAa BHIHOCHBIX
yeprexax. Mcropus
pa3BUTHS ITITAHUMETPUU
U CTEPEOMETPUH

20.10.202
3

23

KonTtponsHas pabora
" AKCHOMBI
CTEPEOMETPHHU.
Ceuenng"

24.10.202
3

24

B3anmuoe
PACIIOJIOKEHUEC ITPAMBIX
B MPOCTPAHCTBE.
CkpenruBaromuecs
npsameie. [Ipuznaku
CKPELIUBAIOIINXCS
npsMbIx. [lapannensHbie
MpsIMBbIE B IIPOCTPAHCTBE

24.10.202
3

25

Teopema o
CYyILLIECTBOBAaHUU U
€MHCTBEHHOCTH
MPSIMOM MapajieIbHOU
JTAHHOUW MPSIMOM,
MPOXOAIICH uepes
TOYKY IIPOCTPAHCTBA U
HE JIe)Kallle Ha TaHHOMN
npsMoi. Jlemma o
IepECEUCHU N

07.11.202
3




mapaJlyICJIbHBIX IMPAMBIX
IIIIOCKOCTBIO

26

[TapamrensHOCTB Tpex
npsMbIX. Teopema o
TPEX MapauIeIbHBIX
npsMbIX. Teopema o
CKPELIUBAIOIINXCS
MIPSIMBIX

07.11.202
3

27

[TapannensHOE
MIPOCKTHPOBAHHE.
OCHOBHBIE CBOWCTBA
MapajuIeIbHOTO
MTPOCKTHPOBAHHUS.
N3obpaxenune pa3HbIX
(uryp B mapaienbHON
MPOEKIINH

10.11.202
3

28

IlenTpanbHas npoeKus.
Yronc
COHAIpPaBJICHHBIMU
CTOPOHAMHU. YTOJI MEXIY
MPSIMBIMU

14.11.202
3

29

3amaun Ha
JI0KA3aTEIbCTBO U
HCCIEI0BaHuE,
CBsI3aHHEIE C
pacnoyioKeHueM
NPSIMBIX B POCTPAHCTBE

14.11.202
3

30

Ilonarns:
MApaIIIENBHOCTD MPSIMOU

17.11.202
3




U IJIOCKOCTH B
npocrpanctse. [IpuzHak
NapaJuIEIbHOCTH IPSIMOU
u wiockocT. CBoiicTBa
NapaJuIEIbHOCTH IPSIMOU
U IJIOCKOCTH

31

I'eomerpuueckue 3agaun
Ha BBIYUCIIEHUE U
JI0Ka3aTesIbCTBO,
CBSI3aHHBIE C
MapajuIeIbHOCTHIO
NPSAMBIX U INTIOCKOCTEN B
MPOCTPAHCTBE

21.11.202
3

32

[ToctpoeHue ceyenus,
MIPOXOIALIETO Yepe3
JTAHHYIO IPSIMYIO Ha
yepTexe U
napajuiebHOTO APYron
npsmoit. Pacuér
OTHOIICHUU

21.11.202
3

33

[TapannensHas
MIPOEKIIHS, TPUMEHEHHE
JUISL TIOCTPOEHHUS
cedeHuit kyda u
napasuieNenuneaa.
CaoiicTBa
napajiesienunesa u
TIPU3MBI

24.11.202
3

34

[TapamiensHbie

28.11.202




m1ockocTy. [Ipusnaku
napalyiICJIbHOCTH IBYX
IIJIOCKOCTEMN

35

Teopema o
MapaJJIEIbHOCTH U
€IMHCTBEHHOCTH
IUTOCKOCTH, TPOXOASIIEN
yepes TOUKY, He
MPUHAJICHKALLYIO
JTAHHOM TNIOCKOCTH U
CIIEICTBUS U3 HEE

28.11.202
3

36

CaolicTBa
TapajuieIbHbIX
IIJIOCKOCTEM: O
napayieNbHOCTH
MPSIMBIX TIEpeCceUeHUs
MIpH IEPECEUEHUN ABYX
napauieNbHbIX
IJIOCKOCTEH TpeThen

01.12.202
3

37

CBolicTBa
napajuieIbHbIX
IUIOCKOCTEl: 00
OTpEe3Kax MapalIeIbHBIX
MIPSMBIX, 3aKITIOYEHHBIX
MeXy MapaieIbHbIMU
IUIOCKOCTSIMM; O
[IEPECCYCHUH IPSIMOU €
JBYMsI TTapaljIeIbHBIMU
IUIOCKOCTSIMH

05.12.202
3




IToBTOpEeHue: Teopema

05.12.202

38
[Mudaropa Ha mIockocTu 3
IToBTOpEHHUeE:

39 TPUTOHOMETPHS 08.12.202
MPSAMOYTOJIBHOTO 3
TPEYroJIbHUKA
CaoiicTBa kyba u 12.12.202

40 NPSAMOYTOJILHOTO 3
napajuiejenuIena
Brruncnenue e

41 OTPE3KOB B KyOe 1 12.12.202
MPSAMOYTOJIbHOM 3
napajuieJenuIeae
IlepnenIMKyIAPHOCTD
MPSIMOM U TJIOCKOCTH. 15.12.202

42 [Ipuznak 3
MEPIEHUKYIISIPHOCTH
MPSIMOM U TUIOCKOCTH
[lepneHuKyIIpHOCTH
MPSIMOM U TJIOCKOCTH. 19.12.202

43 [Tpuznak 3
MEePIEHIUKYIISIPHOCTH
MpsIMOM M TJIOCKOCTHU
Teopema o
CYLIECTBOBAHUHU U 19.12.202

44 €INHCTBEHHOCTH 3

PSIMOH, TPOXOASAIIEH
gyepe3 TOUKY




IIPOCTPAHCTBA U
NEPIEHIUKYIISIPHON K
IIJIOCKOCTH

Ilnockoctu n

45 MEPIEeHIUKYIIIPHbIE UM 22.12.202
MpsSIMBIE B 3
MHOTOTpaHHUKaX
[Inockocty n

46 MEpIEeHIUKYIIIPHbIE UM 26.12.202
MpsIMBIE B 3
MHOTOTpaHHHKaX
[lepnenaukynsp u

47 HakJoHHas. [loctpoenue 26.12.202
MePIEHINKYIIApa U3 3
TOYKH Ha MPSIMYIO
[lepnenaukynsip u

48 HaksioHHas. [Toctpoenue 09.01.202
MEePIEeHIUKYIIApa U3 4
TOYKH Ha MPSIMYIO
Teopema o Tpéx 09.01.202

49 MepIEHINKYIISIpax 4
(npsimast u oOpaTHast)

Teopema o Tpéx 12.01.202

50 MePIEeHIUKYIIApax 4
(npsimast u oOpaTHast)

Yrou Mexny 16.01.202

51 CKPEILNBAOILUMHUCS 4

MIpAMBIMUA




52

ITonck
MEPIIEHANKYISIPHBIX
MPSAMBIX C IIOMOIIBIO
MEePIICHANKYIISIPHBIX
IIOCKOCTEH

16.01.202
4

53

OproroHanbHOE
MPOEKTUPOBAHNE

19.01.202
4

54

[Toctpoenue ceueHui
Ky0a, IPU3MBHlI,
MPaBWJILHON THPaMUIbI
C TIOMOIIIBIO
OPTOrOHAJIBLHOU
TIPOEKIINN

23.01.202
4

55

[Toctpoenune ceueHuit
Ky0a, IpU3MBHlI,
MPaBUJILHON TUPaMUIbI
C TIOMOIIbIO
OPTOTrOHAJILHOU
MIPOEKIINH

23.01.202
4

56

CummMmeTpus B
MIPOCTPAHCTBE
OTHOCHUTEJILHO
mockoctu. [lnockocru
CUMMETPHUU B
MHOT'OTpaHHUKAX

26.01.202
4

57

IIpusnax
NEPIEHIUKYIIAPHOCTH
IIPSIMOM U TUIOCKOCTHU
KaK CJIEICTBUE

30.01.202
4




CUMMETPUH

[IpaBuibHBIE
58 MHOTOTpaHHUKHU. Pacuér 30.01.202
pacCTOSIHUIA OT TOYKH JI0 4
TIJIOCKOCTH
[IpaBunbHBIE
59 MHOTOTpaHHUKHU. Pacuér 02.02.202
pacCTOSIHUI OT TOYKH JI0 4
TIJIOCKOCTH
CriocoObl OIyCTUTh
TIEePIICHTUKYIISPBI:
P P 06.02.202
60 CUMMETPHSI, CABUT TOUKH 4
10 apaJlJIEIbHOMN
psAIMOM
Casur 110
61 HeTapauieTbHON 06.02.202
MPSIMOM, U3MEHEHHE 4
paccTostHui
KountponsHas padorta
"B3anmHoe
09.02.202
62 PaCIOJI0KEHHE TIPSMBIX 4
U IUIOCKOCTEN B
npocrpanctae"
[ToBTOpEHME: yroa
MeXIy MPSMBIMU Ha
Y 1P 13.02.202
63 IUIOCKOCTH, 4

TPUTOHOMCTPUS B
MPpOU3BOJIBHOM




TPEYroJibHUKE, TeopeMa
KOCHHYCOB

[ToBTOpEHwue: yroiu

MERAY 13.02.202
64 CKPCIIUBAOIIUMHUCS 4

MPSIMBIMH B

MPOCTPAHCTBE

I'eomerpuueckue
65 METOIbI BEIYUCIICHUS 16.02.202

yTiia MEX]Ty IPSIMBIMH B 4

MHOTOTpaHHUKAX

JlByrpattiiit yroi. 20.02.202
66 CBOWCTBO JIMHEHHBIX 4

yIJIOB JBYTPAHHOTO yTria

[TepnienauKkynsipHbIE

. Coii

miockoctu. CBoiicTBa 90.02.202
67 B3aUMHO 4

MEPIICHANKYIISIPHBIX

IIJIOCKOCTEMN

[Tpusznak

MEPICHAUKYIIIPHOCTH

HHOCKO“CTeI“d; TeopeMa o 97.02.202
68 MPSMOI TIEpeCeUCHUS 4

JIBYX IUIOCKOCTEN

MePIEeHIUKYIISIPHBIX

TPETheil MI0CKOCTH
69 [IpssmoyronpHbIf 27.02.202

napasiesienunes; Kyo; 4




U3MEPEHUs, CBOMCTBA
IIPSIMOYT'OJIBHOTO
napajuielIenunena

70

Teopema o quaroHayiu
MPSIMOYTOJILHOTO
rapajienenurena u
CIICACTBUE U3 HEE

01.03.202
4

71

CrepeomMeTrpuueckue u
MPUKIIAIHBIE 3a]1a4H,
CBJ3aHHBIC CO B3aNMHBIM
pacnooXeHneM
MIPsAMBIX U IIIOCKOCTH

05.03.202
4

72

[ToBTOpEHME:
CKPEINBAIOIINECS
IpsiMBbIE, TapaJuICIbHbIC
IIJIOCKOCTH B
CTaHapTHBIX
MHOTOTPaHHUKAX

05.03.202
4

73

[Tapa nmapannenpbHbIX
IUIOCKOCTEH Ha
CKPEITUBAIOIIHNXCS
MPSMBIX, PACCTOSTHUE
MEXIY
CKPEITUBAIOIIMUMHUCS
MPSMBIMHU B ITPOCTHIX
CUTYaLMIX

12.03.202
4

74

Paccrosnue ot TOUKH 10
IIJIOCKOCTH, PaCCTOSTHUE
OT NPAMOU 110

12.03.202
4




IIIIOCKOCTH

Brruncnenne
pacCTOSIHUN MEXKTY

75 CKPEIIUBAIOIIUMHUCS 15.03.202
OPSIMBIMH C TIOMOIIBIO 4
NIEPIEHIUKYIIIPHON
IJIOCKOCTH
TpéxrpanHslii yro,

HEpaBeHCTBa JUIs
TPEXTPaHHBIX YTIIOB.
19.03.202

76 Teopema ITudaropa, 4
TEOPEMBI KOCHHYCOB H
CHUHYCOB JJIst
TPEXTPAHHOTO yIJjia
DneMeHTHI cheprudecKoi

77 T€OMETPUH: 19.03.202
reoIe3NYECKUe JNHUN 4
Ha 3emie

78 KontponbHas padota 22.03.202
"VYrael u pacctosiusg" 4
CucremaTu3zanus 3HaHUN 02.04.202

79 "MHOrorpaHHuK U €ro 4
3J€MEHTHI"

ITupamuna. Bust 02.04.202

80 nupamun. [TpaBunbHas 4
nMpamMuaa

81 IIpusma. Ilpsamas u 05.04.202
HaKJIOHHAsI IPU3MBI. 4




[IpaBunbHas npusma

[Ipssmon

82 napajuieNenuIie], 09.04.202
IIPSIMO YT OJIbHBIN 4
napajuiesenumnes, Kyo
B

PRI 09.04.202

83 MHOTOTPaHHUKH. 4
Teopema Jitnepa
Beimykiieie
MHOTOTPaHHHUKH.

84 Teopema Ditnepa. 12.04.202
[IpaBunbHbIE U 4
MOJTYTIPABHITbHBIC
MHOTOTpPaHHUKHU

85 KontponbHas padoTa 16.04.202
"MHororpaHHuKH" 4
[TonsiTue BexkTopa Ha 16.04.202

86 IJIOCKOCTH U B 4
MIPOCTPAHCTBE

19.04.202

87 CymMMa BEKTOPOB 4

88 Pa3HOCTbL BEKTOPOB 23'04'202

89 [TpaBuio 23.04.202
napasuieNnenuneaa 4

90 YMHOXEHHE BEKTOpA Ha 26.04.202
YHCII0 A

91 Pa3noxenue Bekropa 1o 27.04.202




0a3ucy TpEx BEKTOPOB, 4
HE JISKAIKUX B OJTHOM
TUIOCKOCTH

92 CkarnsipHoe 1 03.05.202
MPOU3BEJICHUE 4
B

BIYUCIICHUE yTIIa 03.05.202

93 MEX]ly BEKTOpaMH B 1 4
MIPOCTPAHCTBE

94 [IpocTeiimme 3amaun ¢ 1 03.05.202
BEKTOpaMu 4

95 [Ipocreiimume 3anaun ¢ 1 07.05.202
BEKTOpaMu 4

96 [Ipocreiimme 3anaun ¢ 1 07.05.202
BEKTOPaMH 4

97 [IpocTeitmme 3agaun ¢ 1 07.05.202
BEKTOPaMH 4

08 O60061enHue u 1 17.05.202
cucTeMaTH3allHs 3HAHUH 4

99 O60061enHue u 1 17.05.202
crcTeMaTH3allHs 3HAHU 4

100 HTtoroBast KOHTpOJILHAS 1 21.05.202
pabota 4

101 HTtoroBas KOHTpOJIbHAS 1 21.05.202
pabota 4
O06o061ueHne n 24.05.202

102 . 1
cucTeMaTH3allHs 3HAHUH 4

OBUIEE KOJIMYECTBO 102




YACOB I10 ITPOTPAMME




11 KVIACC

KonuuyectBo 4yacos 1 DJIEeKTPOHHbIE
ara
uudposbie
Nen/m | Tema ypoka Konrpoabubie | Ilpakruyeckue | H3YUE€HH
Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI A
pecypcsl

1 [ToBTOopenue tems! "KoopauHars! BekTopa 1

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOopenue tems! "CkansgpHoe 1

MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsul "Beruncnenue yria 1

MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHuE TemMBI "YpaBHEHNE TPSAMO, 1

MPOXOSIIEH Yepe3 1BE TOUKH"
5 Bxoanas koHTpoJIbHAS paboTa 1 1
6 YpaBHEHHUE MIOCKOCTH, HOpMaJlb, 1

YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEPaBEHCTBA, TUHEUHOE 1

IIPOrPaMMHUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

IIPOrpaMMHUPOBAHHE
10 AnanuTuyeckue METobl pacuéra yria 1

MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1

MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSHHS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxnaeHue paccTosiHui OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxaeHne paccTosHUN OT TOYKHU 10
IJIOCKOCTH B MIPABUIILHOW TUPAMH/IE

15 KonTtponpHas pabota "Ananuruyeckas
reomeTpus"

16 CeyeHHsI MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CedeHust MHOTOIPAHHUKOB: METO/T CIIE0B
CeyeHHsI MHOTOT'PAHHHUKOB: CTaHIapTHBIC

18 IJIOCKOCTH, TIEPECCUCHUS TIPSIMBIX U
MIO0CKOCTEH

19 [TapannensHbIe TPSIMBIE U TJIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannensHbIe TPSIMBIE U TFIOCKOCTH:
pacy€T OTHOIICHUI
[TapamiensHbIe TPSIMBIEC U IJIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIHBAIOIIUMHUCS
MPSMBIMHU
[lepnieniuKynsapHbIE MPSMBIC U

99 IJIOCKOCTH: CTaHAapTHBIE TIapbl
MEePIEeHIUKYISAPHBIX TIIOCKOCTEH 1
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHIuKynApHBIE IPSMBIC U

23 IJIOCKOCTHU: TEOPEMA O TPEX

NEpICHAUKYJIIApax




24

[lepnenuKyIsipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI IS
TI0IaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JISI
TIJI0IIA IeH, COOOpaskeHUs TI0100Ust

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJIOTA IeH, COOOpaKEeHHMS O 100Us

28

[Tnomaay cedeHnit MHOTOTPAaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOPaKEHHUSI 1101001t

29

[nomany ceyeHnii MHOTOrPaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHHUS ITO00Us

30

Kontponbnas padota "[loBropenue:
MHOTOTPaHHUKH, CEUYCHUS
MHOTOI'PaHHUKOB"

31

O06bém Tena. O6beM NPSIMOYrOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesnenumnena




HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
napajuiesenumeaa

35 O0BEM PSAMOY TIPU3MEI

36 CrepeoMeTpHYeCKHe 3a/1a4H, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TIPSIMON TIPU3MBI

37 [Mpuknamabie 3a1a4M, CBsI3aHHBIC C
00BEMOM NIPSAMOI TPU3MBI
Borancieane 00bEMOB TEJT ¢ TTOMOIIBIO

38 onpenenénHoro uarerpaia. O0bEM
HAaKJIOHHOHN TIPU3MBI
Breruucienne 00bEMOB TEN ¢ IOMOIIBIO

39 onpenenénnoro uarerpaiga. O0sEM
MTUPAMU/TBI

40 ®dopmyna 00pEmMa mupamMuel. OTHOIIICHUE

'HEMOB TTUPAMU/T UM YTJIOM

00BEMO a c 00 0

41 ®dopmyna 00bEma nupamuel. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLITUM yTIIOM

42 CrepeoMeTprYECKHUE 3a/1a4H, CBA3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprUYeCKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TTUPAMHMTBI
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun mo Teme "OOBEMBI

Ten", CB3aHHbIE ¢ 00BEMOM MUPAMUIBI




[Tpumenenne 00bEMOB. Beruncienne

46
pacCTOSHUSA JI0 TUIOCKOCTH

47 KonTtponsHas padora "O0béM
MHOTOTpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUISCKON
MMOBEPXHOCTHU

49 HMunuuap. [IpsaMoit KpyroBoi HUIUHAP.
[l1omaap MOBEPXHOCTH LIWIMHAPA

50 Konndeckas moBepXHOCTh, 00pa3yromnue
KOHMYECKOM noBepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 VYceuénnsiit konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomaabs 60KOBOM MOBEPXHOCTH H
MIOJIHO MMOBEPXHOCTH KOHYCa

54 [Tmomaabs 60KOBOM MOBEPXHOCTH H
MIOJIHO MOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI UIMHIIPA, KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNbCTBO U BHIYMCIICHUE,
MOCTPOCHUEM CEUECHUU LUIMHAPA, KOHyCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C

MUJINHAPOM




58

HpI/IKHa,[[HBIe 3aga44, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxeHnue mapa

61

Ilepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

62

VYpasuenue cheprl. [Tnomanp cheps u e
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MMOCTPOCHUEM UX CEUCHHH TUIOCKOCTHIO

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U apom,
MIOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

66

[TpuknaaHbie 3a7auu, CBSI3aHHBIEC CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHHIC
moao0ust

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpAlICHUS U
MHOTOT'paHHUKOB




69

3anauu 1o Teme "Tena 1 NOBEPXHOCTH
BpaiieHus"

70

3anauu 1o Teme "Tena U NOBEPXHOCTH
BpaiieHus"

71

KonTtposneHas padora "Tena u
MIOBEPXHOCTH BpalieHus"

72

O6bém mumuHApa. Teopema 06 06bEMeE
IpsAMOro NUJIMHApPAa

73

Brrunciaenne 00bEMOB TE ¢ HOMOIIIBIO
onpenenéHHoro uuTerpana. OobpEm
KOHYyCa

74

TTmotram OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIE C
BBIYMCIIEHUEM 00BEMOB IIMITMHIPA,
KOHYca

76

[Ipuknagaeie 3agaun mo Teme "OO0BbEMBI 1
IJTIOIIa U TOBEpXHOCTEN Ten"

77

OO0BEM 11apa U IapoBOro CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
ctepnl. CTepeoMeTpruICCKUE 3a/1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
1Iapa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM I1apa U
wiomabio cepsl. COOTHOIIEHUS MEXIY
IUTOIIA/SIMH [TOBEPXHOCTEN 1 00BEMaMu




10JI00HBIX Tell

79

[TogoGHBIE TeNla B TPOCTPAHCTBE.
N3menenne 00bEMa mpu 10 100HH.
CrepeoMeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB TeI U IIIOIAeH
IIOBEPXHOCTEH

80

Kontponsnas padota "[lnomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

81

JBuxenus npoctpaHcTBa. OToOpakeHHUsI.
JIBmxeHust u paBeHCTBO (puryp. O0mme
CBOMCTBA JIBIKCHU I

82

Bubl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LIECHTPAIbHASI CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
NpAMOM

83

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

84

FeOMeTpI/ILIeCKI/Ie 3aaa4d Ha IPUMCHCHUE
JABUIKCHUA

85

KontponbHas padoTa "BekTopsl B
npocrpanctae"

86

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/I0B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[NapaniensHOCTh MPSMBIX U IIIOCKOCTEN
B IIpocTpaHcTae”

87

Ob6o6maromiee noBroperue 11 nmoHsATHi U
MeTOJIOB Kypca reomerpun 10-11




KJ1aCCOB, CHCTeMAaTH3allMs 3HAHMIA:
"BexTopsl B npocTpaHcTBe"

88

Oo6o6maromee moBroperne 11 moHsTHi U
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

89

O6o6maromniee nopropenue 11 noustuii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3aINs 3HAHUH:
"O6beM MHOTOrpaHHUKA"

90

O6o6mmaromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpuun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O0BeM MHOTOTpaHHUKA"

91

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMaTH3alUsl 3HAHUI:
"[mommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

92

O6o06matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIUs 3HAHUI:
"[Tmommaam MOBEpXHOCTH U OOBEMBI
KpyTJbix Ten"

93

Hroropas KOHTPOJIbHAasA pa60Ta

94

Hroropas KOHTPOJIbHAasA pa60Ta

95

[ToBTOpEHue, 06001mEeHNEe U
cucTeMaTH3allHsl 3HAHUH




96

Hcropus pazBuTHs CTEPEOMETPUH KaK
HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

97

Hcropus pasBuTHS CTEPEOMETPUM KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

98

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

99

Hcropus pasBUTHS CTEpEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

102

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102







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

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
['eometpus, 10-11 knace/ Atanacsia JI.C., byty3oB B.®., Kagomiues C.b. u

npyrue, AkuuonepHoe oduectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET






