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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 HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITIOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHHUU IPU PEIICHUH I€OMETPUUECKHUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIUBHUIYAIbHBIX CHOCOOHOCTEM OOydYarouumxcs 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 JIJISl YCIEITHOTO MPo¢heCcCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

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

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MUPOBOW KyJBTYpHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPYKAIOIIETO MUpPa, 3HAHUE MOHATHITHOTO anmnapara 1o 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 PEeIICHNUs 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
MaTeMaTHUYECKUX TEOpHUil, (pOopMHUpOBaAaHUE MOHMMAHUS POJM AKCMOMATUKH IpPU
MIPOBEJICHUU PACCYKICHUM;

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



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CroCcOOHOCTEM 00yUaroIMXCsl, MO3HABATEIbHON 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 PEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YUCHUHU JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMKM JTUHUSIMH Y4eOHOTO Kypca «['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
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 110 rojaMm oOyudenus. Coaepkanue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaiuch HEOJHOKPATHO. OTO TMO3BOJISIET  OPraHW30BaTh  OBJAJCHHE
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 MHOKECTBEHHBIEC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE TEOMETPHH KaK COCTaBJISIoNEH yaeOHoro npenmera «MaTtemaTukay;

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 waca: B 10 kmacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

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

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX M TUIOCKOCTEN B MPOCTPAHCTBE: MapajliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuienbHON MPOEKUMHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
MOCTPOCHHE CEUCHUH.

[lepneHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIEC B
IPOCTPAHCTBE, MpPSMbIE MapayieNbHble W TMEPHEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsMoil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

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

Yriael B MPOCTPAHCTBE: Yrojl MEXAY IPSAMOW MU ILIOCKOCTBIO, ABYIPAHHBIN
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
TPEXTPAHHOIO YyTJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: n-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Dilnepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs IHMpPAMUJA, IpaBWIbHAsA TPEYrojbHAas NUPaAMHUAA U [PABUIIBHBIN
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,
IUIOAb OCHOBAaHHUM, TeopemMa O OOKOBOM NOBEPXHOCTH MNPAMON MPUMBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B TPaBWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsTHe KOMILIaHApHBIE BEKTOPBI. [IpH3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJI Mexay Bekropamu. CKalsipHOE IIPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cienactBus u3 He€. OObEM mpsMol 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 u cdepsl miockocTeio. [loHSTHE MHOTOTpaHHUKA,



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
nonoOHeIx (uryp. IlpeoOpazoBanue monobusi, romoreTus. Pemienue 3agauy Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TIPOXOJAIIME Yepe3 BEPIIUHY), CEUYEHUS I11apa, METOAbI TOCTPOCHHUS
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. CBOWMCTBA BEKTOPHOTO YMHOXEHHS. [IpsmoyronpHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JBUKEHHS U PaBEHCTBO GUTyp.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpPMHPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

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



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAaNPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMaTHYEeCKUX 3HAHUN IS pelieHusl 3agad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISATH MPOCKTHYH) M HCCIIEIOBATEIbCKYIO JEATEIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIHPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATENbHBIC, €IMHUYHBIEC, YACTHBIC U 00IINE, YCIOBHBIC,

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

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHSI M BHIBOIBI,

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

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT I1O3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OPOBENEHHOTO  HAOMIOJEHUs, KCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

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

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a]1a4H;

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

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIIEHHUsSA, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (POpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIIAEMbIX JACHCTBUM M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

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

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIECTBA KOMaHJIHOW W WHIWUBHUIYaJbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPHUMEHSATH AKCHOMBI CTEPEOMETPHH U CIEJCTBUS W3 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 OINEpUPOBATh TIOHATHSMH, 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,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHMS IS
KJ1IaccuuKaIuu;

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

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS] MHOTOTPAHHHMKOB Pa3JIMYHBIMH METOJaMU, BBINOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

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

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

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha J0Ka3aTeIbCTBO MATEMATHYECKUX OTHOLICHHH H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

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

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHBIE CUTyallMd, MPUMEHSATh U3yYECHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSTHA W TEOpEM, ammaparta anreOpbl, pemarh MpPaKkTUYeCKue 3aadd,
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:



CBOOOJTHO OINEpPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C LWIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

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

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OO0BSACHATH CIIOCOOBI OJYYEeHHUSI TEJT BPAILlCHUS;

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

CBOOOJIHO OIEPUPOBATH MOHATUAMH, 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 TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX 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 HH(OpPMAIUIO O
NPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 33/1a4M HA BBIYMCIICHUE YTIIOB MEXKIY MPSMBIMU
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 JIBUKCHU;

BBITIONHATh HM300paKCHHUs] MHOTOTPAHHMKOB U TEJl BpAIICHUS TpU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHHUS KOHYCa (MapaijieabHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMETpUYeCKHe (AKThI ISl PEUICHUS CTEPEOMETPHUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

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

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHATUs, TEOPEMBI, CBOWCTBA B NPOLECCE TNOUCKA  PELICHUS
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM F'€OMETPUYECKUX BEIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
1 BBenenue B ctepeomMeTpuio 23 1 22 P3LU
5 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1 5 P3LL
MIPOCTPAHCTBE
3 [TapamienpHOCTh NPSMBIX U IJIIOCKOCTEN B 8 7 PaLU
MIPOCTPAHCTBE
4 HepneH)II/IIEynﬂpHOCTL OpSAMBIX U o5 24 PaLU
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYTIBl U paccTOSTHUS 16 1 15 PIW
6 MHororpaHHUKH 7 1 6 PIW
7 BekTopsl B mpocTpaHcTBE 12 11 P3LL
8 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIHS 5 2 3 PoLU
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 93




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 AHanuTndeckas reoMeTpus 15 1 14 PIW
) [ToBTOpEHwUe, O606HI€HI:IC u 15 1 14 P3LL
CUCTeMaTH3aIus 3HAHUH
3 OO0BEM MHOTOTpaHHUKA 17 1 14 PIW
4 Tena Bpamenus 24 1 23 P3LL
5 [Tmomaayu moBepXHOCTH U 0OBEMBI 9 1 8 PoLU
KpYTJIBIX TEJ
6 JIBrokeHUst 5 1 4 P3LL
PoLWW
7 [ToBTOpEHME, O606IHCHI:IC u 17 5 15
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 92




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue Aata tupposLIe
Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest

OcHoBHBIE TTpaBUJIa U300paKEHUS HA P3LL

1 PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX 1 2.9
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonATHS cTepeomMeTpun: TOUKA, IpsMas, PaLU
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE

2 MpaBUJIa U300paKeHHs Ha PUCYHKE 1 4.9
IIJIOCKOCTH, NapajuIeNIbHBIX MPAMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka
[TonsTus: nepecekaronmecs MIOCKOCTH, PoLU

3 MepeceKarInecs mpsiMasi ¥ TNIOCKOCTb; 1 6.9
MOJYITPOCTPAHCTBO
[TonsTus: nepecekaronuecs MIOCKOCTH, PoLU

4 IepeceKaroInecs npsmas 1 II0CKOCTb; 1 9.3
MOJYIPOCTPAHCTBO
MHororpaHHUKH, U300paKCHHE PaU

5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1 113
HECYIIECTBYIOIIUX 00BEKTOB
MHororpaHHHUKH, H300pakeHue PaW

6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 133
HECYIIECTBYIOIHUX 00BEKTOB

7 AKCHOMBI CTEPEOMETPUH U TIEPBbHIE 1 169 PILL




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

18.9

PaLWl

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs IPSMBIX U TIJIOCKOCTEH

20.9

PaLl

10

N300paxkenue ceueHunil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3o0paxenune nepecedeHust
ITOJTY4EHHBIX IIIOCKOCTEN. PackpamuBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

23.9

PaLl

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMH LIBETaMU

25.9

PaLl

12

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3ob0paxenne nepeceueHus
MOJTyYCHHBIX IUIOCKOCTEH. PackpammBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

27.9

PaU

13

N300paxenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepeceueHus
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

30.9

PaU

14

Meton caenoB ajs MMOCTPOCHUMA CedYeHHI

2.10

PoLW




15

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CBoiicTBa NepecedeHnii MpsIMBbIX U
IIJIOCKOCTEN

4.10

PaLWl

16

Mertox cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa nepecedeHnii MpsIMbIX U
IIJIOCKOCTEN

7.10

PaLl

17

[TocTpoenune ceuenuit B nmupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MMOCTPOCHUS

9.10

PaLl

18

[TocTpoenune ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MIOCTPOEHUSA

11.10

PaLl

19

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEH U 3aIliCh I1aroB
MIOCTPOCHUS

14.10

PaU

20

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aHUCh 11aroB
MIOCTPOEHUS

16.10

PaU

21

[ToBTOpenue mianumerpuu: Teopema o
MIPOMOPLIUOHANBHBIX 0Tpe3kax. [logobue
TPEYTrOJIbHUKOB

18.10

PaU

22

[ToBTopenue nmnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus pazButus
IUIAHUMETPUU U CTEPEOMETPUH

21.10

PoLW




23

KonTposnbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

23.10

PaLWl

24

B3anMHOE€ pacnoiokeHue npsMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsaMbIX. [lapamiensHble nTpsiMble B
MIPOCTPAHCTBE

25.10

PaLl

25

TeopemMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TAHHOU
npssMoi. Jlemma o nmepecedeHnn
MapaAIJIEIbHBIX TPSAMBIX TIIOCKOCTHIO

6.11

PaLl

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX mapaienbHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

8.11

PaU

27

[TapannensHOE TPOSKTHPOBAHHUE.
OCHOBHBIE CBOMCTBA MapalIeIbHOTO
npoekTupoBanus. M300paxkeHne pasHbIX
(duryp B mapamuieqbHON TPOSKIINH

11.11

PaU

28

LlenTpanbHas npoekus. Yroi ¢
COHANpaBJICHHbIMU CTOPOHAMHU. YTOJI
MEXIY NPSIMbIMU

13.11

PaU

29

3azla111/1 Ha JOKa3aTCJIbCTBO U
HCCICOA0OBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

15.11

PaU

30

IloHsTHs: napaJjisieJIbHOCTb HpﬂMOfI u
TIJIOCKOCTH B ITIPOCTPAHCTBCE. HpI/I3HaK
napalsIeJIbHOCTU HpﬂMOﬁ " IJIOCKOCTH.

18.11

PoLW




CaoiicTBa NapauIeIbHOCTU IPSIMOM U
IUIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

20.11

PaLl

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOrO APYrou npsimoit. Pacuér
OTHOIIIEHUI

22.11

PaLl

33

[TapannensHast mpoeKUs, IPUMEHEHHE IS
MOCTPOCHHUSI CEYEHHM KyOa 1
napautenenumnena. CBoiicTBa
napajuiefienune1a u IpusMbl

25.11

PaLl

34

[TapannensHble IockocTH. [Ipu3Haku
MapayuiebHOCTH JBYX IMIOCKOCTEM

27.11

PaU

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIei
yepe3 TOUKY, He MPUHAAISKAILYIO JTaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

29.11

PaU

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIPH EPECEUEHUN ABYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

2.12

PaU

37

CBoiicTBa mapaiesbHbIX JI0CKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXKy NTapalljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPAMOIL C
JBYMsI TTapaJIIIEIbHBIMU TUIOCKOCTSIMU

4.12

PoLW




38

[ToBTOpenue: Teopema [ugaropa Ha
IUIOCKOCTH

6.12

PaLWl

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

9.12

PaLl

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenuInena

11.12

PaLl

41

Borunicnenue 1iauH 0Tpe3KoB B KyOe U
MIPSIMOYTOJIBHOM ITapajuIeIIeuIe1e

13.12

PaLl

42

[lepneHMKYISIPHOCTD NPSAMOU U
mockocTH. [Ipru3nak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

16.12

PaLl

43

[lepneHMKyYISIPHOCTD NPAMON 1
mrockocTH. [Tpu3Hak
NEPIECHIUKYIIIPHOCTH MPSMOU U
IIJIOCKOCTH

18.12

PaLl

44

TeopeMa o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOALIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TUIOCKOCTH

20.12

PaU

45

IInockocTtu u MEPNCHAUKYIISAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAaxX

23.12

PaU

46

IInockocTu u MEPNCHAUKYJIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAax

25.12

PaU

47

[leprieHauKynsp U HAKJIOHHASL.
ITocTpoenue nepneHuKyIsipa U3 TOUYKN Ha

PSIMYIO

27.12

PoLW




48

[lepnieHquKyIsp ¥ HAKJIOHHASL.
[TocTpoenue neprneHuKyspa U3 TOYKU Ha

IPSAMYIO

8.1

PaLWl

49

Teopema o0 TpEX nepHeHANKYIApax
(mpsimast u oOpaTHast)

10.1

PaLl

50

Teopema o TpEX nepHeHANKYIApax
(npsimast u oOpatHast)

13.1

PaLl

51

Yroa Mmexay CKpelBaroIMMUCS
MIPSMBIMH

15.1

PaLl

52

[Tonck neprneHIMKyISpHBIX OPSIMBIX C
MIOMOIILIO IEPIIEHINKYIIPHBIX
IJIOCKOCTEN

17.1

PaLl

53

OpTtoroHanbHOE IPOEKTUPOBAHNE

20.1

PaLl

54

[TocTpoenue ceuenuit Kyoa, MPU3MBI,
MPaBUJILHON MUPaMUbI C TIOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU

22.1

PaU

55

[TocTpoenue ceuenuii Kyoa, MPU3MBI,
MPaBUJILHON MUPaMUbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH

24.1

PaU

56

CI/IMMeTpI/ISI B IIPOCTPpaHCTBE OTHOCUTEIILHO
mnockoctH. IImockocTu CI/IMMeTpI/Iﬁ B
MHOTI'OI'paHHHUKAaX

27.1

PaU

57

[Ipu3Hak nepneHAuKyIIpHOCTU MPSMOH U
MJIOCKOCTH KaK CIEJCTBUE CUMMETPUHN

29.1

PaU

58

IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUN OT TOYKHU J0 ILIOCKOCTH

31.1

PoLW

59

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér

3.2

PoLW




paCCTOSIHI/Iﬁ OT TOYKH OO IINIOCKOCTH

60

CriocoObl OIyCTUTh NEPIIECHANKYIISPHI:
CUMMCTpPUs, CABUT TOYKHU I10
MapajuIeJIbHON IPSIMOU

5.2

PaLWl

61

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

7.2

PaLl

62

KonTponsnas pabota "B3aumHoe
pAacIoJIOKEHNUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTae”

10.2

PaLl

63

[ToBTOpEHME: Yyroy MeX 1y NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

12.2

PaLl

64

[ToBTOpEHME: YrOa MEKIY
CKpEILMBAIOIIUMHUCS MTPSIMBIMU B
MIPOCTPAHCTBE

14.2

PaU

65

reOMeTpI/I‘IeCKI/Ie METObI BBIYHMCIICHUA
yriia MEXAy NpsAMbIMU B MHOT'OI'PaHHHUKAX

17.2

PaU

66

JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX
YIJI0B IBYTPaHHOIO yriia

19.2

PaU

67

[lepnennukynsapusie miockoctu. CBONCTBA
B3aMMHO MEPIECHIUKYISIPHBIX MTOCKOCTEN

21.2

PaU

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepecevyeHus ABYX MIOCKOCTEN
MEePIEHIUKYIISIPHBIX TPEThEN MIOCKOCTH

26.2

PaU

69

[IpsiMoyrobHbIN Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO

28.2

PoLW




mapajiiejacnuicaa

70

Teopema 0 quaroHany NpsAMOYrojabHOTO
napajulesIenuIe1a ¥ ClIeICTBUE U3 Hee

3.3

PaLWl

71

CrepeomMeTpriecKue U MPUKIIaIHbIC
3a7la4M, CBA3aHHBIE CO B3aUMHBIM
PAacIOJIOKEHUEM MPSAMBIX U TJIOCKOCTH

53

PaLl

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMBbIE,
napajuiebHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAaX

7.3

PaLl

73

[Tapa mapayenbHbIX IJI0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSMBIX, PACCTOSIHHE
MEXAY CKPELIMBAIOLIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

12.3

PaLl

74

Paccrosinue oT TOUKHM 10 TIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH

14.3

PaU

75

BrrunciieHue paccToOAHUI MEXTY
CKPEILMBAIOIIUMHUCS IPSIMBIMU C TIOMOIIBIO
MEePIEeHIUKYIIPHOH MIIOCKOCTH

17.3

PaU

76

TpéxrpanHblil yroy, HEpaBEHCTBA ISt
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yTiia

19.3

PaU

77

DneMeHTHI chepuuecKoil reOMETPHUH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

21.3

PaU

78

KonTposnpHast padota "Yrisl u
paccrosHus"

2.4

PoLW

79

CucremaTtuzanus 3HaHuN "MHOTOTpaHHUK
U €ro 3JIEMEHTHI"

4.4

PoLW




IInpamua. Bunael nupamun. [IpaBunpHas

7.4

PaLWl

80
nupamuaa
81 [Ipusma. IIpsmas u HaKJIOHHAS IPU3MBI. 9.4 PoLW
[IpaBunbHas npusma
82 IIpsmoin mapajienenumnesn, 11.4 PaLU
MPSIMOYTOJIBHBIN Mapajuiesenumes, Kyo
83 Beinmykineie MHOrOorpanHuku. Teopema 14.4 PaUl
Ditnepa
Beinykineie MHOrOorpanHuku. Teopema PaUl
84 Oiinepa. [IpaBunbHbIEC U TOTYIPABUIIbHBIE 16.4
MHOTOTpPaHHUKHU
85 KouTtponsHas pabora "MHororpaHHuKT" 184 PILL
86 [TonsiTue BeKTOpa Ha MJIOCKOCTH U B 21.4 PaU
IIPOCTPAHCTBE
87 CymMMa BEKTOPOB 23.4 PILL
88 Pa3nocTh BekTOpOB 25.4 PILL
89 [IpaBuio mapasnienenunena 28.4 PILU
90 YMHOX€eHHE BEKTOpa Ha YUCIIO 30.4 PILL
91 Paznoxxenne Bektopa o 6azucy Tpéx 55 PILL
BEKTOPOB, HE JIEKAIIUX B OJJTHOM MJIOCKOCTH
92 CkansipHO€ MpOU3BENECHUE 7.5 PILL
93 Brruncnenue yria Mexay BEKTOpaMu B 12.5 P3LU

IIPOCTPAHCTBE




94 IMpocreiimre 3a1a4un ¢ BEKTOpaMu 1 14.5 PaL
95 IMpocreiinre 3a1a4n ¢ BEKTOpaMu 1 15.5 PaLU
96 IMpocreiinre 3a1a4n ¢ BEKTOpaMu 1 16.5 PaLU
97 IMpocreiimre 3a1a4n ¢ BEKTOpaMu 1 19.5 PaLU
98 O0600IIEHNE U CHCTEMATH3AlUS 3HAHUN 1 20.5 P3L
99 O000I11IEHNE U CHCTEMATU3alus 3HAHUI 1 21.5 P3LU
100 Hrorosast KOHTpoJIbHAs paboTa 1 22.5 PILL
101 HtoroBasi KOHTpOsIbHAs paboTa 1 235 P3LL
102 OGOOIIeHNE U CHCTEMATH3alHs 3HAHHIT 1 26.5 PO
OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KVIACC

KoummyecrBo yacoB DJIEKTPOHHBIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero 5 5 u3yyeHHs1 | 00pa3oBaTeJbHbIE
a0doThI abdoThI
p P pecypchl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1 2.9 P3LL
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue Tems! "CranspHoe 1 4.9 PoLU
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1 6.9 P3LL
MEK/ly BEKTOpamMH B IpOCTpaHCTBE"
4 [ToBTOpEeHue TemMBI "YpaBHEHNE TPSAMO, 1 9.9 P3LL
MPOXOSIIEH Yepe3 1BE TOUKH"
5 VYpaBHEHME MIJIOCKOCTH, HOPMAaJlb, 1 11.9 PaLL
YPaBHEHHE IJIOCKOCTH B OTPE3KaX
5 VYpaBHEHUE MJIOCKOCTH, HOPMAJIb, 1 13.9 P3LL
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
PaLW
7 BekTopHoe npousBeneHue 1 16.9
8 JIuHeliHbIe HEPABEHCTBA, JINHEMHOE 1 18.9 PaL
IIPOrpaMMHUPOBAHKE
9 JIuHeliHbIE HEPABEHCTBA, INHEUHOE 1 20.9 PaL
IIPOrpaMMHUPOBAHHE
10 AHanuTHYeCKUE METOBI pacuéTa yria 1 23.9 P3LU
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKUE METOBI pacuéTa yria 1 259 P3LU

MCKAY IIIOCKOCTSAMH B MHOTOI'PaAHHUKAX




12 ®opmyia pacCTOSTHHUS OT TOUKH JI0 27.9 PaLW
IUIOCKOCTH B KOOpAUHATaX

13 HaxoxneHnue pacctosiHui OT TOUKHU JI0 30.9 PaLW
IUIOCKOCTHU B KyOe

14 Haxoxaenue pacCTOSHUI OT TOUKH 110 2.10 PaLU
IIJIOCKOCTH B IIPABUJIBHOW IMMPaMHUJIE

15 KontponbsHas pabora "AHanuTndeckas 4.10 PaL
reoMerpus’"

16 CeueHuss MHOTOTPAHHUKOB: CTaHAapTHHIE 7.10 PaLW
MHOTOTpaHHUKHA

17 CedeHunsi MHOTOIPAaHHUKOB: METO/T CIIE0B 9.10 PIW
CeueHns MHOTOTPAaHHUKOB: CTaHAAPTHBIE PaUl

18 MIJIOCKOCTH, TIEPECEUCHUS MPSMBIX U 11.10
IJIOCKOCTER

19 [TapannenbHble TPAMBIE U TNIOCKOCTH: 14.10 PO
rapajieabHbIe CEYECHUS

20 [TapannenbHble TPAMBIE U IIOCKOCTH: 16.10 PoLL
pacy€r OTHOIIECHUM
[TapamienpHble TPsIMbIE U IIJIOCKOCTH: PaU

21 YTIIBI MEXKAY CKPEIIMBAIOITIMUCS 18.10
NPAMBIMU
[IepienaukynspHbIE TPSAMBIE U PaU

29 IJIOCKOCTH: CTaHIapTHBIE I1apbl 21.10
MEPIEHIUKYIIAPHBIX IUNIOCKOCTEN U
MPSAMBIX, CAMMETPUU MHOTOTPaHHUKOB

23 [lepnienIUKyIApHEIE IPAMBIE U 23.10 PoLL

TUIOCKOCTH: TeopeMa O Tpex




NEePIEHIUKYIIApax

24

[lepneHuKyIsipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOTI'OTPaHHUKAX

25.10

PaLWl

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHS TO100Us

6.11

PaLl

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JISI
TIJTOTA IeH, COOOPaKEHHUS TI0100MsI

8.11

PaLl

27

[ToBTOpEHME: IOmAAN
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTAIEH, COOOPaKEHHUS TI0100MsI

11.11

PaLl

28

[nomany ceyeHnii MHOTOrPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUSI 110 100Mst

13.11

PaU

29

[nomany ceyeHnii MHOTOrPaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

15.11

PaU

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

18.11

PaU

31

O06bém Tena. O6beM NPSIMOYrOJIBLHOTO
napaJuiesenuresa

20.11

PaU

32

3agaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TpUCEKLIUH yria

22.11

PoLW

33

CrepeoMeTpUUECKHE 3a/1a41, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO

25.11

PoLW




Imapajiiejacnuicaa

Hpnmanﬂme 3aJ1auM, CBSI3aHHEIC C PO
34 BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO 27.11
napajuiesenumea
35 O0BEM PSAMOY TIPU3MEI 23.11 PILL
36 CrepeoMeTpriecKue 3a/1auu, CBI3aHHBIC C 2.12 PaLl
BBIYUCIICHUEM 00BEMOB MIPSIMOM TIPU3MBI
37 IIpuknanHele 3a1a4u, CBA3aHHBIE C 4.12 P3LU
00BEMOM NPSAMOI TPU3MBI
Brrunciaenne 00bEMOB TE ¢ HOMOILBIO PaLL
38 onpenenénHoro uaTerpaita. O0bpém 6.12
HAaKJIOHHOHN IIPU3MBI
Brruucinenne 00bEMOB TeN ¢ HOMOILBIO PoLU
39 onpenenéHHoro uuaTerpaiga. Oobém 9.12
MU PaMHU/IbI
40 ®opmyna 06béma nupamuasl. OTHOIIEHHE 11.12 PaLL
00bEMOB MUPAMHU/T C OOLTUM yIIIOM
41 ®opmyna 06béma nupamuasl. OTHOILIEHHE 13.12 PaL
00bEMOB MUPAMHU/T C OOLTUM yTIIOM
42 CrepeoMeTpHUuecKUe 3a/1a4i, CBSA3aHHbIE C 16.12 PILU
00BbEMaMu HAKIIOHHOM MPU3MBI
43 CrepeoMeTpHUecKUe 3a/1a4i, CBS3aHHbIE C 18.12 PILU
o0bEMamMu MHpPaMUIbL
[Tpuxnaaneie 3agaun o Teme "OObEMBI P3LL
44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM 20.12

IIPpHU3MBbI




45 [Tpuxnanuele 3anaun 1no teme "O0bEMBI 23.12 PaLW
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI

46 [Tpumenenne 00bEMOB. Beruncienne 25.12 P3LU
paccTosiHUS 10 INIOCKOCTH

47 KontponbsHas pabora "O6béM 27.12 P3LL
MHOTOTpaHHUKa"
[MunuHapudeckas NTOBEPXHOCTD, PaUl

48 00pa3yroIne UIHHIPUICCKON 8.1
MOBEPXHOCTHU

49 Hunmuaap. [psmoi KpyroBoi HUIUHAP. 10.1 P3LL
[lnomaae MOBEPXHOCTH MIWIIMHAPA

50 Konnueckast noBepxHOCTh, 00pa3yroIiue 13.1 P3LU
KOHMYECKOU nmoBepxHocTH. KoHyc

51 Ceuenue KOHzlca IUIOCKOCTBIO, 15.1 PaLL
napaiesIbHOM MIOCKOCTH OCHOBAaHUS

59 Vceuénnriii kKonyc. M300paxenue 17.1 P3LW
KOHYCOB U yCE€4YEHHBIX KOHYCOB

53 HJ‘IOHlElI[L OOKOBOI1 OBEPXHOCTHU U 20.1 PaL
MIOJIHOM TIOBEPXHOCTH KOHYCa

54 Hnomalﬂb OOKOBOI1 IOBEPXHOCTHU U 22.1 PaL
MIOJIHOM MTOBEPXHOCTH KOHYCa
CrepeomeTrpuueckue 3aJ1auu Ha PaLWW

55 JI0Ka3aTeIbCTBO U BBIYUCICHHE, 24.1
IIOCTPOEHHEM CEUEHUH LMINHApa, KOHYyca
CrepeoMeTpHuueckne 3a1auu Ha PaW

56 JI0Ka3aTeNbCTBO U BBIYUCIICHHE, 27.1

MIOCTPOCHUCM CEeUYCHU I HUJINHApPA, KOHYCa




57

HpI/IK.HaI[HBIe 3aga44, CBA3aHHBIC C
OUJIIMHAPOM

29.1

PaLWl

58

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

311

PaLl

59

Cdepa u map

3.2

PaLl

60

Ilepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxeHue mapa

5.2

PaLl

61

Ilepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepst
IUIOCKOCTBI0. Bua n n3o0paxeHue mapa

7.2

PaLl

62

VYpasuenue cheprl. [Tnomanp chepsl u e
yacTei

10.2

PaLl

63

Cummetpus cdhepsl U mapa

12.2

PaU

64

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U apom,
MIOCTPOCHUEM UX CEYCHHI MIIO0CKOCThHIO

14.2

PaU

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO chepoi U Mapom,
MIOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

17.2

PaU

66

[puknagHbie 3a/1a4u, CBSI3aHHBIC CO
cdepoii u mapom

19.2

PaU

67

[ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAApTHBIC
moao0ust

21.2

PoLW




68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpalllCHUSA U
MHOT'OI'paHHUKOB

26.2

PaLWl

69

3anauu 1o Teme "Tesa ¥ TOBEPXHOCTH
BpaiieHus"

28.2

PaLl

70

3anauu o Teme "Tena U NOBEPXHOCTH
BpaiieHus"

3.3

PaLl

71

KonTponsnas pabora "Tena u
MTOBEPXHOCTHU BpalieHus"

53

PaLl

72

O6bem mumuHApa. Teopema 06 00bEMeE
NPSAMOTO UUIMHIpA

7.3

PaLl

73

Breruucinenne 00bEMOB TeEN ¢ IIOMOIIBIO
onpenenéHHoro uaTerpaiga. Oopém
KOHYyCa

12.3

PaLl

74

ITmomamu OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCa

14.3

PaU

75

CrepeoMeTpHuecKre 3a/1aui, CBSI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB IMIIMH/pPA, KOHYCA

17.3

PaU

76

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

19.3

PaU

77

OO0BEM 11apa U IapoBOTro CEKTOPA.
Teopema 00 00bEme mrapa. [Tnomaas
ctepnl. CTepeoMeTprUUCCKUE 3a/1a4H,
CBSI3aHHBIE C BEIYMCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CEeKTOpa

21.3

PaU

78

[Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
wiomabio cepsl. COOTHOIMIEHUS MEXTY

2.4

PoLW




IJIOIA/IIMU TTIOBEPXHOCTEHN U 00bEMaMu
MOJA0OHBIX TEJ

79

[TonoGHBIE TelIa B TPOCTPAHCTBE.
N3menenne 00bEMa mpu 10100HH.
CrepeoMeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB TeI U IIIOIAeH
IIOBEPXHOCTEH

4.4

PaLl

80

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

7.4

PaLl

81

JBrxenHus nmpoctpancTBa. OToOpakeHHSI.
JIBmxenust u paBeHCTBO (uryp. O6mme
CBOICTBA JIBIKCHU I

9.4

PaLl

82

Buabl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LICHTPAJIbHAsI CHMMETPUS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
NpAMOM

11.4

PaLl

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

14.4

PaU

84

FCOMeTpI/ILIeCKI/Ie 3aaa4d Ha IPUMCHCHHC
JABHXCHUA

16.4

PaU

85

KontponbHas padoTa "BekTopsl B
npocrpanctae"

18.4

PaU

86

Oo6o06maromee moBropeHue 11 moHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[NapaniensHOCTh MPSMBIX U MIIOCKOCTEN
B IIpocTpaHcTae”

21.4

PaU

87

Ob6o6maromiee noBroperue 11 nmoHsaTuit u

23.4

PoLW




MeTO0/10B Kypca reomerpun 10-11
KJ1aCCOB, CHCTeMAaTH3allHs 3HAHMIA:
"BexTopsl B npocTpaHcTBe"

88

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

25.4

PaLl

89

O6o6mmaromniee nopropenue 11 noustuii u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O6beM MHOTOrpaHHUKA"

28.4

PaLl

90

O6o6mmaromiee nopropenue 11 noustuii u
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHUCTEMaTH3alUs 3HAHUM:
"O0BeM MHOTOTpaHHUKA"

30.4

PaLl

91

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

5.5

PaU

92

O6o06matomee nmoBropeHue 11 moHsITHIA 1
MeTO0/I0B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tmommaamn MOBEpXHOCTH U OOBEMBI
KpyTJbix Ten"

7.5

PaU

93

Hroropas KOHTPOJIbHasA pa60Ta

12.5

PoLW

94

Htoropas KOHTPOJIbHAasA pa60Ta

14.5

PoLW




95

[ToBTOpEHue, 0600MmIEeHNE U
CUCTeMaTU3alus 3HAHUI

15.5

PaLWl

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

16.5

PaLl

97

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

19.5

PaLl

98

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NMHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

20.5

PaLl

99

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

215

PaU

100

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

22.5

PaU

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

23.5

PaU

102

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U

26.5

PoLW




KOMIIBIOTCPHBIX TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




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

I'emerpus 10-11 xnacc A.B. Iloropenos

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

I'eomeTpus 10-11 knacc A.B. Iloropenos

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII






