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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00eCIeYMBaeT BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHUTAPHOI'O IIMKJIA.
[lockonbKy  JorMYeckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LETIOYKHU JIOTUYECKUX YTBEPKICHUM IPU PELIEHUH T'€OMETPUYECKUX
3aJa4, YMEHHME BBIJBUIaTb M ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmMmel yueOHoro kypca «I'eomerpus» Ha yriyO0néHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYEHHH T€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHoN obnactu «MaTemaTuka u
uHpopmaTtuka»  uyepe3  oOecrleueHHe  BO3MOXKHOCTH  MNPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TriyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPO(PECCHOHATBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpRIMH 3aJauyaMu Kypca IE€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(GopMupoBaHue  yMEHHMs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATUSIMH O
IPOCTPAHCTBEHHBIX (UIYypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMyn M yMeHHE HUX NPUMEHSATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl U HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpPE MHOTOIDAHHMKM M TeJla BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTHYECKUX TEeOopHid, (popMHpOBaHME MOHMMAHUS POJIM AKCHOMATHKU MpU
MIPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AITOPUTMOB
pelIeHMs, YMEHHUSI UX HPHUMEHITh, IPOBOJIUTH JOKA3aTENIbHBIE PACCYKIEHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABIECHHS O HEOOXOIMMOCTHM  JOKAa3aTelIbCTB  IpPHU



000CHOBaHMHM MaTEMATHICCKUX YTBEPKICHUN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
criocoOHOCTeM 00yYaromuXxcs, MO3HaBaTEILHON aKTUBHOCTH, UCCIIEIOBATEIIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX IOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HCHHBIX CHUTYAllUSAX W TPH WU3YYCHUU JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBusaroTcsa: «lIpsAMble W IUIOCKOCTH B TPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMHW», PEIICBAHTHBIMH TC€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSA KO BCEM COZEpPKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil padoyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3om, 4ToOBI KO BCEM OCHOBHBIM, MPUHITUITHAIBLHBIM BOIIPOCaM OO0 yJaromuecs
oOpamaJiucb HEOJHOKPATHO. JTO  TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYCCKUMU MOHATUAMH M HABBIKAMU MOCJIEIOBATENBHO U MOCTYMATENIbHO, C
COOJII0/IEHUEM TPUHITUIIA PEEMCTBEHHOCTH, a HOBbIC 3HAHUA BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTaBICHUN 00YyYarONINXCs, pacliupsis U yrayomusis
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycmoBus s auddepeHnManuu  00ydeHHUs,  MOCTPOEHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MporpamMMm, oOecrneuuTh yriayOnEHHOe
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMIUXCS K TMPOJODKCHUIO HW3YYCHHS MATEMaTHKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 waca: B 10 ximacce — 102 gaca (3 gaca B Heaemo), B 11 kmacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpEeceKarolIrecs,
napajulesibHble M CKpeuuBamomuecss mnpsMble. [Ipu3Haku CKpelmBarommxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbI€ B POCTPAHCTBE, MAPAIETbHOCTh TPEX MPSIMBIX, NaPAJIICTIbHOCTD MPSIMOM
u 1uockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbBIE CBOWCTBa MapauieNbHOrO NpoeKTHpoBaHusa. M3o0pakeHue
¢uryp B mapasuieqbHON MPOEKIUHU. YTIIbI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B TIpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: mapaiieiabHble
IUIOCKOCTH, CBOMCTBa napajiebHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
HOCTPOEHUE CEUEHUIN.

[leprieHAUMKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MPSIMBIE B
IPOCTPAHCTBE, NpsAMbIC MapajUlebHble U NEPIEeHIUKYJSIpHbIE K MJIOCKOCTH,
OpU3HAK TMEPHEeHAUKYIIPHOCTH NPSIMOM U IUIOCKOCTH, TeopeMa O MpsMOi

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
IlepnieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

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

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSIMOW M IUIOCKOCTBIO, JIBYI'PAHHBIN
YIOJI, JIMHEWHBIM yroJl ABYTPAHHOTO yrila. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: Nn-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NOpsIMOYTOJIBHBIM — MapajuleNIeNUIlel MW €ro  CBOMCTBA.
Kpatwaiimmme mnytm Ha TIOBEpXHOCTM MHOrorpanHuka. Teopema Ounepa.
IIpoctpanctBennass teopema Iludaropa. Ilupamupa: n-yroiapHas mnupamMuja,
npaBuiibHasE W yceu€HHas mnupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHelt
MPaBWIBHOM mupaMuibl. [IpaBuibHBIE MHOTOTpaHHUKM: MpaBUJIbHAS INpU3Ma U



[IpaBWIbHAs IHpaMUJa, IPABUIBHAS TPEYrolibHAas IHUpaMuia WU IPaBUIbHBIN
TeTpa’ap, KyO. IlpenacraBieHne o NpPaBWIBHBIX MHOTOIPAaHHUKAaX: OKTa’Jp,
JNOAEKadAp U UKOCADIP.

Bbruncienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOWAAb OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOM MPHU3MBIL
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CUMMETPHM  IPABHJIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienunea, CUMMETPUS MPaBWIbHBIX IIPU3M, CUMMETPHUS IPAaBUWIbLHOU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIC, COHAIPABICHHbIE U IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
qucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsTe KOMILIaHApHBIE BEKTOPHL. lIpu3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIY KOOpAUMHATAMU BEKTOpa H
KOOpJMHATaMU TOYEK. YTOoJ Mexay Bekropamu. CKalsIpHOE NpPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHS: MOWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIH KOHYC, cdepa, mmap. Bzaummuoe pacmosioxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIlleHHs Ha TUIOCKOCTU. Pa3BépTka nunuuApa u konyca. CumMmerpus cepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIFHOTO TMapajuienienurnena u cieactsus u3 He€. OO0bEM mpsmMoill u
HAKJIOHHOW MPU3MBI, MIWJIWHIPA, TUpaMHUIbl U KoHyca. O0BEM IIapa u mapoBOro
CerMeHTA.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipw3ma, BhucaHHas B
MWIMHAP, OMHCAaHHAs OKojJo uwuiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAJCH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogodusi, romoreTs. Pemenue 3agauy Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IHINHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U MIPOXOASIIUE Yepe3 BEPIIUHY), CEUCHHS I1apa, METOIbl TOCTPOCHUS
CEUYEeHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haj BeKTOpamHu. BekTopHoe
yMHOXeHUE BeKTOpoB. CBoiCcTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEIICHUHU TEOMETPHUYECCKUX
3aziay.

JABuKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. [[BukeHuss U paBeHCTBO GUTYp.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHasl CUMMETPHS, 3€pKajlbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIXKCHUH B JPYrMX HayKax, TEXHOJOTHSAX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO0 MOBEJIEHHUSI, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHII HayKh U JEATEIbHOCTBbIO Y4YEHOrO, OCO3HAHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PACCYKICHHH, BOCIIPUUMUYNUBOCTh
K MaTEMaTUYECKUM acCIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpPMHUPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTeMaTHYeCcKue 3HaHUS B
WHTEpEcax 3I0pOBOr0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COATAHCHUPOBAHHBIM PEKHM 3aHATUU H
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKOoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTb  AKOJOTHMYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHOM U COLMAIBHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEMaTHYEeCKUX 3HAHUN IS peleHusl 3agad B 00JacTu
OKpY’Karolel cpefbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH U  OOIIECTBEHHOW  MPAKTUKH, TIOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
Pa3BUTHUS ¥ 3HAYUMOCTH IS PAa3BUTHS LHUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYID M HCCIEI0BATEIbCKYIO JESITEIbHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy TMOHATUSAMU, (GOPMYIHPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIIbHBIC, CAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHSI M BHIBOIHI,

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



HCIIOJIb30BaTh BOIPOCHl KakK MCCIIEI0BATEIbCKU HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYecKoro oObeKTa, sIBJICHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHNUI;

IPOrHO3MPOBATh BO3MOKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIIEHHUsSA, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIlIeHUs, COIMOCTABISATh CBOU CYXKACHUA C CYXICHUSIMU JPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOATEIBHO BHIOHMpATh (PopMaT BBICTYIJICHHS C Y4E€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
yu€TOM MMEIOLINXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJETh
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yibTaTa peuieHus
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATCIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBICHHBIX TPYAHOCTCH;

OIICHMBATh COOTBETCTBHE PE3YJIbTaTa ICJIM U YCIOBHUIM, OOBSICHATH TPUIHHBI
JTOCTKEHUST W HEJOCTH)KCHHS PE3yJbTAaTOB JACATEIBHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NIOHMMAaTh W WCIIOJIB30BaTh MPEUMYINECTBA KOMAHIHONH M WHJIUBHIYaTbHOM
paboThl MpU pEIIeHWH YYeOHBIX 3aJad, NPHHUMATh IeJIb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiarh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JECUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUHA MAaTEeMATUUECKUX PACCYKIACHUH;

e TMPHUMEHSATH AKCHOMBI CTEPEOMETPHH WU CIEJCTBUS W3 HUX MPU PEIICHUU
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSIMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMOU W
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pAacrmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHMS IS
KJ1accu(puKaimy;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEUYECHHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAaHUE (DUTYP HA IMIIOCKOCTh, BBINOIHATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

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

e BBIYHCIATH IUIOHIAJAM  TMOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpHU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHH H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IpU PEUICHUA MAaTEeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJIICKaTh, MNPEOOPA30BHIBATE WU HMHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa [PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHBIE CUTyalld, MPUMEHSATh U3yUYECHHBIC MOHSITUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu ChOopMyTHpPOBAHHOMN
npo0JIeMbl, MOJIETUPOBATh pEANbHBIC CUTyallMH Ha S3bIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJIb30BAHHUEM I€OMETPUUYECKHUX
MOHSITHA W TEOpEM, ammapaTta anreOphl, pemarh MPaKTUYECKHUe 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJINYUH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBA3aHHBIMU C LMJIWHIPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTYYECHHUS;

OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C TEJIaMU BpallleHUs: IIUITUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TEJl BpaIllCHUS;

KJacCU(ULIHUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUUHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TEJl BpallleHWUS,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

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

BBIUUCIISITh COOTHOIIEHUSI MEX]y TUIOLIAASIMU MOBEPXHOCTEN 1 00bEMaMu
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYpHl, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M TpeoOpa3oBbIBaTh HHQPOPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUUA OT TOYKH 10 IJIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUY;
CBOOOJTHO OMEPHUPOBATh TOHATHIMH, CBSI3AHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJIHSITh M300paKEHUS] MHOTOTPAHHUKOB M TE€Jd BpalleHUs IpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAlEHUS: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHHUs KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl TMOCTPOCHMSI CEYEHUH: METOJ CIEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeoMeTpudeckue (aKThl sl PEIICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUSA, €CIU YCIOBUSA
IPUMEHEHHUS 3a/1aHbl B SIBHOM U HEABHOU dopme;

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

IIPUMEHATh MPOTrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IPUMEHATh  TOJYYCHHbIE  3HAHUS  HAa  IIPAKTUKE:  CPaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3yUYCHHBIC
MOHSATUS, TEOPEMBI, CBOWCTBA B NpOLECCE IIOUCKA  PELICHUs
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHbIE CUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax pa3BUTHS T'e€OMETPUU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM Komriecrso uacon DJIeKTpOHHbIe (L (POBbHIE)
n/n MPOrpaMMblI Bcero Konrpontmsre o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MPOCTPAHCTBE
4 [NeprieHAUKYIIPHOCTH MPSMBIX U o5
IIJIOCKOCTEH B IIPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 1
MHororpaHHuKH 7 1
BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 00o011eHne U cucTeMaTH3anus 5 5
3HaHUHI
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6




11 KVIACC

KoauuecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEeHue, 0600IICHNE U 15 1
CHUCTEeMaTH3alus 3HAHUI
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHust 5 1
7 [ToBTOpEeHue, 0600IICHNE 1 17 5
cUCTeMAaTU3alys 3HaHUu!
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne n/m Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTpoJsbHbie padoThl

OcHoBHbI€ IpaBUIIa U300paKEHNS HA PUCYHKE
1 IJI0CKOCTH, MapajIeNbHbIX MPSIMBIX (OTPE3KOB),
CepeINHBI OTPE3Ka

[TonsTHS cTepeoMeTpun: TOUKa, psMas,
IUIOCKOCTh, MPOCTpaHcTBO. OCHOBHBIE MpaBUIIa
2 1300pakeHNs Ha PUCYHKE INIOCKOCTH,
napajieNbHbIX IPSIMBIX (OTPE3KOB), CEPEIHHBI
oTpe3Ka

[MonsiTus: MepeceKaronmecs MmIOCKOCTH,
3 MIePECEeKArOIINEecs IPsMasi ¥ IIOCKOCTB;
MOJTyITPOCTPAHCTBO

[TonsiTHs: Mepecekarouuecs MIOCKOCTH,
4 nepeceKaroIuecs mpsiMasi ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, H300paKEeHUE POCTEHITNX
5 MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTB YFOIIHX
00BEKTOB

MHOTrOrpaHHHKH, H300paXKCHHE POCTEHIINX
6 MPOCTPAHCTBEHHBIX (HUTYp, HECYIIECTBYIOIIHX
00BEKTOB

AKCHOMEI CTCPCOMCTPHU U MEPBLIC CIICACTBUS U3
HHUX

8 AKCHOMEI CTCPCOMCTPHU U MCPBLIC CIICACTBUS U3




HHUX

AXCHOMEI CTCPCOMCTPHHU U MCPBLIC CIICACTBUSA U3
HuX. CriocoObI 3a1aHusI IPSIMBIX U IJIOCKOCTEH B
npocTtpancTBe. O603HAUCHUS IPSAMBIX U
IUIOCKOCTEHN

10

N300pakenune ceueHnit mupaMubl, Kyda v IpU3MBl,
KOTOpBIE MMPOXOIAT uepe3 ux péopa. Mzoopaxkenue
MepeceyeHus! MOJyYEHHBIX MJIOCKOCTEN.
PackpamBanme moCTPOSHHBIX CEYCHUN Pa3HBIMH
[[BETAMH

11

N300paxkenue ceueHuil mupamMuabl, Kyoa v Mpu3Msl,
KOTOPBIE TPOXOIAT Uepe3 ux péopa. Mzob6paxkenue
MepeceyeHms MOJyYEHHBIX MII0OCKOCTEM.
PackpamrBanue NOCTpOCHHBIX CEYEHUI pa3HbIMU
LBETaMU

12

N3obpaxenne ceueHui mupaMuIbl, Kyoa v MPU3MBbI,
KOTOPBIE MPOXOIAT Uepe3 ux péopa. M3zobpaxkenue
MepeceueHMs MOTYUYECHHBIX TUIOCKOCTEH.
PackpammBanue MocTpOSHHBIX CEUCHHI Pa3HBIMU
[[BETAMH

13

N3o00paxkenue ceueHunit mupamMuabl, Kyoa v Mpu3Msl,
KOTOpBIE MPOXOJIAT yepes ux péopa. M3obpaxenue
MepeceyeHus MOMyYCHHBIX MII0OCKOCTEH.
PackpamrBanue mocTpoeHHBIX CEYCHHUI pa3HBIMU
1[BETaMU

14

Merton ciaenoB ajs MMOCTPOCHUSA Ce4YeHUI

15

Merton crenoB A nocTpoeHus ceueHuid. CBoiicTBa
MEePECeUCHH I NPSIMBIX U TUIOCKOCTEN




16

Mertoz crieioB AJis ocTpoeHus ceueHuii. CBoiicTBa
[IEPECEYCHUM IPSIMBIX U IUIOCKOCTEN

17

[locTpoenue ceuenuii B nupamujie, Kyoe no Tpém
ToukaMm Ha péopax. Co3maHne BHIHOCHBIX YePTEKEH
1 3aIUCh IIaroB NOCTPOEHUS

18

[locTpoenue ceuenuii B nupamujie, Kyoe no Tpém
ToukaM Ha p&bpax. Co3maHue BEIHOCHBIX YepPTEKEH
Y 3aIUCh IIaroB NOCTPOEHUS

19

[TocTpoenue ceuenuii B nmupamuie, Kyoe mo Tpém
TouykaM Ha p&opax. Co3maHue BEBIHOCHBIX YePTEXKEH
Y 3aIUCh IIaroB NOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém
ToukaMm Ha p€Opax. Co3aHue BHIHOCHBIX YepTexKeH
U 3aIIACh 1IaroB IMOCTPOCHUS

21

[ToBTOpenue mnanumeTpun: Teopema o
MPOMOPLIHUOHANBHBIX oTpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTOopenue mnanumerpun: Teopema MeHenas.
Pacyersl B ceueHUAX HA BHIHOCHBIX YEPTEKAX.
Hcropus pa3BuTHs INIAHUMETPUN U CTEPEOMETPUU

23

KontponbHas padoTa "AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnonoxeHue nNpsmMbIX B IPOCTPAHCTBE.
CkpemuBaroriuecs npsmeie. [Ipusnaku
CKpelMBaroIuxcs npsMeix. [lapannensHbie
MpsIMBbIE B TPOCTPAHCTBE

25

Teopema 0 CylmecTBOBaHUM U €IUHCTBEHHOCTH
IIPSIMOM NapaJIIEIbHONW TaHHOM IIPSMOM,




MPOXOJAIIECH uepe3 TOUKY MPOCTPAHCTBA U HE
JIe)KaIlleW Ha JaHHOM npsAMOou. Jlemma o
NEPCCCUCHUH TAPAJIJICIBbHBIX IMPAMbBIX IINIOCKOCTBIO

26

[TapamienpsHOCTB TpeX NpsAMBIX. TeopeMa o TpEx
NapajuleIbHbIX MPsAMBIX. Teopema o
CKPELIUBAIOIIMXCS MPSAMBIX

27

[TapannensHoe nmpoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapajJIeIbHOTO POEKTUPOBAHUS.
N300paxkenue pazHbIX GUryp B napamienbHON
MIPOEKIINU

28

[leHTpanbpHas MpoeKUus. YTOJ C COHAIIPABIECHHBIMHU
CTOPOHaMH. YTOJ MEXAY NPSIMbIMHU

29

3a7aun Ha TOKA3aTeNIbCTBO U UCCIICIOBAHHE,
CBSI3aHHBIC C PACIIOJIOKEHHEM PSIMBIX B
MPOCTPAHCTBE

30

[ToHsTHA: MapaJUIENTbHOCTh NPSIMOM U TJIOCKOCTHU B
npoctpancTBe. [Ipu3Hak mapayienbHOCTH MPSIMOM 1
mwrockocTy. CBOMCTBA MapaJyIeIbHOCTU MPSIMOM 1
IJI0CKOCTH

31

FGOMeTpI/ILIGCKI/Ie 3aJa4M Ha BBIYUCIICHUC U
JA0Ka3aTeIbCTBO, CBA3AaHHBIC C MApalJICJIbBHOCTHIO
IPAMBIX U IUIOCKOCTEH B MMpOCTPAHCTBEC

32

[TocTpoenue ceueHwust, MPOXOIAIIETO Yepe3 TaHHYIO
MPSMYIO Ha YepTekKe U MapauieTbHOTO IpYron
npsMoil. Pacuér oTHoIeHUH

33

HapannenLHaﬂ MMpoCKIUAd, IPUMCHCHUC I
NIOCTPOCHUMA CEUYCHUI Ky6a U nmapaJurejcruicaa.
CsoiicTBa napajjiejicnmIic1a U mpu3Mbl




34

[TapannensHble mockoctu. Ilpusnaku
NapajuIeIbHOCTH JBYX IJIOCKOCTEN

35

TeopeMa 0 mapajuIeIbHOCTH U €AUHCTBEHHOCTH
TIJIOCKOCTH, MPOXOISAIIEH Yepe3 TOUKY, HE
MPUHAJYISKAILYIO JAHHOM IMIOCKOCTH U CJIEICTBHS
n3 HeE

36

CpoiicTBa napayuieabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX IEpECceueHus Ipu
MePEeCeUeHUH JIBYX MapaUIeIbHbIX INIOCKOCTEN
TpeThen

37

CpoiicTBa napauieIbHbIX IIIOCKOCTEN: 00 OTpe3kax
mapalsICJIbHBIX IMMPAMBIX, 3aKJIIOUYEHHBIX MCXKIY
nmapalyICJIbHBIMU INIOCKOCTAMM; O IICPECCUCHUU
IPSIMOU € ABYMS NIApAJUIEIbHBIMU IIJIOCKOCTSAMU

38

[ToBTOpenue: Teopema [Mudaropa Ha mmockocTu

39

[ToBTOpEHUE: TPUTOHOMETPUS TPAMOYTOJILHOTO
TpPeYroJbHUKa

40

CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO
napajuiesienuneaa

41

Brruncnenue aiauH 0Tpe3koB B KyOe U
MPSIMOYTOJIbHOM Hapajuiesienure e

42

[lepnieHIUKYIAPHOCTD MPSAMOI U TIIIOCKOCTH.
[Ipu3Hak nepneHauKyIIpHOCTU MPSMOH U
MJI0CKOCTH

43

[lepneHIMKYIAPHOCTD NMPSAMOM U MJIOCKOCTH.
[Ipu3HaK nepneHauKyISpHOCTH MPSIMOU U
IIJIOCKOCTH

44

TeopeMa 0 CYHIECTBOBAHUHN U CANHCTBCHHOCTH




IIPSIMOM, IPOXOJAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEHIUKYIISIPHON K IUIOCKOCTH

[InockocTy ¥ nepneHUKyYISIpHBIE UM MPSIMbIE B

45 MHOTOTpPaHHUKAX

46 [1nockocTu U nepneHAUKYISIpHbIE UM NPSIMBIE B
MHOTOTPaHHUKAX

47 [Iepnengukynsp n HakinoHHas. [locTpoenue
MEPIEeHIUKYIIApa U3 TOUKH Ha IPSIMYIO

48 [Iepnennukyisp n HakinoHHas. [locTpoenue
MEePIEeHIUKYIIApa U3 TOUKH Ha TIPSIMYIO

49 Teopema o Tpéx neprneHAUKYIsIpax (Mpsmas u
oOpatHast)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas u
oOparHas)

51 YT0JI MeXKTy CKPEITUBAIOIIMUMHUCS TTPSIMBIMHU

59 ITonck nepneHauKyISApHBIX MPSAMBIX C IIOMOILBIO
MEPIECHIUKYIPHBIX INIOCKOCTEN

53 OpToroHanbHOE MPOCKTUPOBAHUE

54 [TocTpoenue ceuenuii Kyoa, MPU3MBI, nPaBHHLHoﬁ
MUPaMHBI C TOMOLIBI0 OPTOTOHAIBHOW NPOEKIINH

55 IToctpoenue ceuenuil Kyoa, Ipu3Msl, H}’)aBHJ‘IBHoﬁ
MUPaMHIbI C TOMOLIBI0 OPTOTOHAIEHOW NPOEKINH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO

56 mwiockoctu. [lnockoctu cummerpuii B
MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHAnKyJIIpHOCTH MPSIMON 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 IIpaBuiibHBIE MHOTOTpaHHUKU. Pacy€r paccrosHui




OT TOYKH OO0 IINTOCKOCTH

IIpaBuiibHBIE MHOTOIpAaHHUKU. Pacdy€r paccrosHui

59 OT TOYKH JIO IJIOCKOCTHU

60 CriocoObl ONyCTUTH NEPIICHANKYISPBI: CHMMETPUS,
CABUTI TOYKH I10 NTApAJLICIBHOU MPSIMON

61 CaBur no HenapaieabHOU IPSIMOM, U3MEHEHHE
paccTostHui

62 KonTponsnas pabora "B3aumHoe pacnosioxeHue
MPSIMBIX U TIJIOCKOCTEHN B IpoCTpaHCTBE"
[ToBTOpEHUE: Yyroa Mex 1y NpsIMbIMU Ha TIOCKOCTH,

63 TPUTOHOMETPHUSI B IPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHUE: YrOa MEKIY CKPEIIUBAIOIIUMHUCS
IPSIMBIMU B ITPOCTPAHCTBE

65 I'eomeTpuyeckue METO bl BEIUMCIICHUS YIIa MEXTY
HPSIMBIMM B MHOTOI'PaHHHKaX

66 JIByrpanHubiii yroj. CBOMCTBO JIMHEMHBIX YTJIOB
JIBYI'PAHHOTO yria

67 [Tepnenaukynspuelie maockocti. CBOMCTBA
B3aMMHO NEPIEHAUKYIAPHBIX IIOCKOCTEH
[Ipu3HaK nepneHauKyJIIpHOCTH MJIOCKOCTEH;

68 TeopeMa o MPsIMOH NepecedeHus ABYyX II0CKOCTeN
NEePIEeHANKYISPHBIX TPEThEeH MI0CKOCTH
[IpsiMoyrombpHbII Napajuienenumnen; Kyo;

69 U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napajuieJienunena

70 Teopema 0 AuaroHanu NPSMOYroOJbLHOTO

Iapajiiejacnuieaa u CJICACTBUC U3 Hee




CrepeomeTpuiecKkue U NpUKIaIHbIC 3a/1a4H,

71 CBS3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM MPAMBIX
Y TJIOCKOCTH
[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMBbIE,

72 napajuiebHbIE TUIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX
[Tapa mapaynenbHBIX TIOCKOCTEH Ha

73 CKPENTUBAIOIINXCS MPSMBIX, PACCTOSTHUE MEXKTY
CKPENIUBAIOIINMHUCS TPSIMBIMHU B TIPOCTHIX
CUTYaIHIX

74 PaccrosiHre OT TOYKH 10 TUIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MJIOCKOCTH
Brruucnenue paccTosHuN MEX Ty

75 CKPENIUBAIOIIUMHUCS TPSIMBIMH C TIOMOTIIHIO
MEePIEHIUKYISIPHON IITIOCKOCTH
TpéxrpanHblil yroJy, HEPaBEHCTBA AJISI TPEXTPAHHBIX

76 yrioB. Teopema [Iudaropa, TeopemMbl KOCHHYCOB U
CUHYCOB JIJIs1 TPEXTPAHHOTO YIJIa

77 DneMeHTHI C(hepUIECKO reOMEeTPHH:
reo/1Ie3MYeCKre JMHUU Ha 3eMiie

78 KontponsHas padota "Yrisl u pacctosaus"

79 CucreMaru3zanus 3HaHUN "MHOTOTpaHHUK U €T0
311€MEHTHI"

80 ITupamuna. Bunael nupamun. [IpaBunsHas nupamuga

81 [Ipusma. Ilpsimas u HaKJIOHHAS TPU3MBI.
[IpaBunbpHas npuzma

82 [IpssMot mapajurenenunes, NpsMoyroabHbIi

napaJiuICJICIUIICH, KY6




83 Brinykiibie MHOrorpanauku. Teopema Ditnepa 1
84 Brinykiibie MHOrorpaniuku. Teopema Oitniepa. 1
[IpaBuiIbHBIE U TOJTYTIPABUIBLHBIC MHOTOTPAHHUKH
85 KonTtposneHas padota "MHOrorpanHuKHN" 1
86 [TonsiTne BEeKTOpa Ha IMJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [IpaBwiio napaurenenwumena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
01 Paznoxenue BeKTf)pa 1o 0a3ucy TpEX BEKTOPOB, HE 1
JIeKAIUX B OJJHOU TUIOCKOCTH
92 CkansipHO€ NTPOU3BE/ICHUE 1
93 Brrauciienue yria Mexy BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [IpocTeitmme 3aga4u ¢ BEKTOpaMHU 1
95 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
98 O06001eHre u cucTeMaTu3alus 3HaHu | 1
99 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 1
100 Hrtoropas koHTpoJIbHAs paboTa 1
101 Hroropas koHTpoOJIbHAs paboTa 1
102 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoandecTBO 9acoB

Ne i/ Tema ypoka
Bcero KonTpoJsbHbie padoThl

1 [ToBTopenue temsl "KoopauHarsl BekTopa Ha 1
TJIOCKOCTH M B TIPOCTpaHCTBE"

5 [ToBTOpenue Temsl "CralsipHOE TPOU3BEICHNE 1
BEKTOPOB"

3 [ToBTOpeHue Tembl "Bhryucienue yria Mexmy 1
BEKTOPAMHM B IIpOCTpaHCTBE"

4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMOH, 1
MPOXOJAIEN Yepe3 1B€ TOUKH"

5 VYpaBHEHHE MJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
IIJIOCKOCTH B OTPE3Kax

6 VYpaBHEHHE IIIOCKOCTH, HOPMaJjlb, YPABHEHUE 1
IIJIOCKOCTH B OTPE3Kax

7 BekTopHoe npousBeneHue 1

8 JIuHeiiHbIe HEPaBEHCTBA, JTUHEUHOE 1
[IPOrpaMMUPOBAHUE

9 JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1
MIPOrpaMMUPOBAHUE

10 AHaIUTUYECKUE METO/bl pacy€Ta yria Mexay 1
MPSIMBIMU B MHOTOIPaHHUKAX

1 AHaIUTUYECKUE METObI pacy€Ta yria Mexay 1
IJIOCKOCTSIMU B MHOTOTPaHHUKAX

12 @dopmyna pacCTOSHHS OT TOYKH JI0 TUIOCKOCTH B 1

KOOpAHuHATax




HaxoxaeHnue paccTosiHUMA OT TOYKHU JI0 TVIOCKOCTH B

13 KyOe

14 HaxoxneHnue paccTosiHul OT TOUKH JI0 TVIOCKOCTHU B
IIPaBUIILHOM NIUPaMUJIE

15 KonTtponeHast padoTa "AHanmuTHuecKasi reoMeTpus’”

16 CeueHuss MHOTOTPAHHUKOB: CTaHAapTHHIE
MHOTOTPaHHUKHI

17 CeueHurss MHOTOTPAHHUKOB: METO]I CJIEIOB

18 CeueHuss MHOTOTPAHHUKOB: CTaHAapTHHIE
IJIOCKOCTH, TMIepecedeHus MPsIMbIX U MII0CKOCTEN

19 [TapanienbHble PSMBbIE U TUIOCKOCTH:
napajuieNibHble CEYeHHS

20 [TapamienpHbIe IPSIMBIE U IITIOCKOCTH: PACYET
OTHOILIEHUN

21 [TapanyienpHbIe IPSIMBIE U IIJIOCKOCTH: YIJIBI MEXKIY
CKpELIMBAIOIINMUCS TPSIMBIMHU
[lepnenuKyIIsipHBIE TPSAMBIE U INIOCKOCTH:

99 CTaHJApTHBIE Naphl EPIEHIUKYISPHBIX
IIJIOCKOCTEHN U IPSIMBIX, CAMMETPUHU
MHOTOTPaHHUKOB

23 [lepnenaukynsipHbIE MPSMBIE U TUIOCKOCTU: TEOpeEMa
0 Tpex MEePIEeHIUKYIIpax

24 [lepnenauKyIsipHbIE TPSAMBIE U IJIOCKOCTH:
BBIYMCIIEHUS JJIMH B MHOTOIPaHHUKAX

o5 [ToBTOpEHME: MIOMIAAN MHOTOYT'OJIbHUKOB,
(dbopMyIbl 11 TUIOIAEH, cooOpaskeHus To100us

26 [ToBTOpEHME: IO MHOTOYT'OJIbHUKOB,

(dbopMyIbl 11 TUIOIIAEH, cooOpakeHus moaoous




HOBTOpeHI/IeI rmiomaan MHOTOYTOJIbHUKOB,

21 (hopMyITBI IS TUIOIIAEH, cCOOOpaskeHus IO I00us
[l1omanm ceyeHnii MHOTOrPaHHUKOB: TUIOIAAN

28 MMOBEPXHOCTEH, pa3pe3anusi Ha YaCTH, COOOPAKEHUS
moa00ust
[l1omanm ceyeHnii MHOTOrPaHHUKOB: TUIOLIAIN

29 MMOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPaKEHUS
noxoous

30 KonTponsnas pabora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHNS] MHOTOIPaHHUKOB"

31 O6béM Tena. O6beM MPSIMOYTOJIBHOTO
napajuiefienunesaa

39 3amaun 00 yaBOEHUHU KyOa, 0 KBaJparype Kyoa; o
TPUCEKIINH yTiia

33 CrepeoMeTrpHuueckue 3a/1auu, CBA3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO MapajuieNienunena

34 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C BEIYUCICHUEM
00BEMa MPSAMOYTOJIBLHOTO Mapaljiesienuneaa

35 O0BEM TIPSIMOI TPU3MBI

36 CrepeoMeTpHuecKue 3a/1a4M, CBSI3aHHbBIE C
BBIYHCIICHUEM 00BbEMOB IPSIMON TIPU3MBI

37 [Ipuknanueie 3ana4n, cBsI3aHHbIE C 00BEMOM
NPSAMOUN MPU3MBbI
Boruncnenue 00bEMOB TN ¢ TOMOMIIBIO

38 omnpenenéHHoro naTerpaina. O6bEM HaKIIOHHOM
TIPU3MBI

39 Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

omnpenenéHHoro uHTerpaina. O6bEM nupamuIsl




®opmyna o6béMa nrpamuabl. OTHOIIEHHE 00BEMOB

40
NUpaMuz ¢ OOIIUM YTIIIOM

41 ®opmyna o6bpéMa pamMuabl. OTHOIIEHHE 00BEMOB
MUpaMuUz ¢ OOIIUM YIIIOM

42 CrepeomeTpuiecKue 3a1a4u, CBI3aHHBIC C
00BbEMaMU HAKIIOHHOM MTPU3MBI

43 CrepeoMeTpriecKue 3a/1a4uu, CBI3aHHBIC C
00bEMaMU TTUPAMHUIBI

44 [Ipuknanueie 3anaun no teme "OOBEMBI TEN",
CBSI3aHHBIE C 00HEMOM HAKIIOHHOW MTPU3MBI

45 [Ipuknanueie 3anaun no teme "OOBEMBI TEN",
CBSI3aHHBIE C 00BEMOM TTUPAMUIBI

46 [Ipumenenne 06bEMOB. Briuncienne paccTosiHUS
JI0 TIJIOCKOCTH

47 Kontponbras padota "O0bEM MHOTOTpaHHHKA"

48 Hunuaapuyeckas MoBepXHOCTb, 00pa3yrolne
UMIMHAPUYECKON TOBEPXHOCTH

49 Humunap. psmoit kpyrosoit munusap. [lnomans
MOBEPXHOCTH LUIMH]IPA

50 Konunueckas noBepXHOCTh, 00pasyroliue
KOHHMYECKOU noBepxHoctu. Konyc

51 Ceuenune KOHyca MIOCKOCTHIO, MAPAJIIETBLHOM
MJIOCKOCTH OCHOBAHUS

50 VYceuénHslil konyc. M300paxeHne KOHyCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomanas 60KOBOIM MOBEPXHOCTH U MOTHOMN
MOBEPXHOCTH KOHYCa

54 [Tnomanas 60KOBOI MOBEPXHOCTH U MOJTHOMN




IIOBCPXHOCTU KOHYCaA

CTepeOMeTpI/I‘-IeCKI/Ie 3aJa4M Ha J0Ka3aTCJIbCTBO U

55 BBIYMCIIEHUE, IOCTPOCHUEM CEUEHUN IUINHIPA,
KOHYca
CrepeomeTpruecKye 3a/1aui Ha I0Ka3aTeIbCTBO U
56 BBIUMCIICHUE, TOCTPOCHUEM CEUCHHI IIMIINH/IPA,
KOHYCa
57 [TpuknagHbie 3aa9u, CBSI3aHHBIE C IFTHHIIPOM
58 [TpuknaaHbie 3a1a9u, CBSI3aHHBIE C IFITUHIIPOM
59 Cdepa u map
[epeceuenwue chepbl 1 mapa ¢ IIOCKOCTHIO.
60 Kacanwme mapa u cdepsl mockocteo. Bua n
n300paxkeHue mapa
[epeceuenwue chepbl 1 mapa ¢ IIOCKOCTHIO.
61 Kacanwue mapa u cepsl mmockoctero. Bua u
n300pakeHHE 1apa
62 VYpasuenue chepsl. [Tnomanp chepsl u e€ yactei
63 Cummetpus cdepsl U mapa
CrepeoMeTpHUECKHE 3a/1aui Ha JOKA3aTeIbCTBO U
64 BBIYUCIICHHUE, CBSI3aHHBIC CO CPEpOii U IIapoM,
MOCTPOCHUEM UX CCUCHHH TIOCKOCTHIO
CrepeoMeTpHUECKHE 3a/1aui Ha JOKA3aTeIbCTBO U
65 BBIYUCIICHUE, CBS3aHHBIC CO CPEpOl U IIapoM,
MOCTPOCHUEM UX CCUCHHH TIOCKOCTHIO
66 [Ipuknanueie 3ana4m, cBsi3aHHbIE co chepoil u
apom
67 [ToBTOpEHUE: OKPY)KHOCTH HA MIIOCKOCTH,

BBIYHUCJIICHUA B OKPYXKHOCTHU, CTAHAAPTHBIC HO)IO6I/IH




Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpalllCHUSA U

08 MHOTOTPaHHUKOB

69 3amaum no Teme "Tena u MoOBEepXHOCTH BpameHus"

70 3anaun o Teme "Tesa U TOBEPXHOCTH BpaleHUs"

71 KonTtponeHast padota "Tena u moBEpXHOCTH
BparmieHus"

7 O6bem unuHApa. Teopema 06 00bEME IPSIMOTO
AIAHIPA

73 Brruncnenue 00EMOB TEJ C TIOMOIIBIO
onpenenénHoro uHTerpaita. O0bpéM KoHyca

74 [Tmomraamn 60KOBOM ¥ MOJTHOM MOBEPXHOCTH KOHYCA

75 CrepeoMeTpHYeCKHE 33]Ia4H, CBSI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB IIWITHHIPA, KOHYCa

76 [Ipuknagaeie 3agaun mo Teme "OOBEMBI U TIIOMIATT
MOBEpXHOCTEN TEen"

O06bEMm 11apa u mapoBoro cekropa. Teopema 00
00béme mapa. [nomanb chepsl.

77 CrepeoMeTpHuecKue 3a/1auu, CBSI3aHHbIE C
BBIYHCIICHUEM 00BEMOB I11apa, IAPOBOTO CETMEHTA
Y IIapOBOTO CEKTOpa
[Tpuknamgaeie 3agaun mo teme "OO0bEMBI TEN",

78 CBsI3aHHBIE C 00BEMOM IIapa U MJIOMIA/IBI0 Chephl.
CooTHoIIeHH MeX Y IIOIAIMU TOBEPXHOCTEH 1
00BpEMaMHU ITOJOOHBIX TET
[TogoGHbIe Tena B mpocTpaHcTBe. M3MeHeHue

79 o6wéma npu noiobuun. CTepeoMeTpuyecKue 3a1au,

CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB TEI U
IJIOLIaIel TOBEPXHOCTEN




80

KonTtponsHas padora "[1nomaam moBepxHOCTH U
00BEMBI KPYTIIBIX T

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBukeHus u paBeHCTBO uryp. OOmire cBoicTBa
JIBIDKEHUN

82

Buael n1BukeHMiI: TapauiebHbIN NEPEHOC,
LEHTpAJIbHAsA CHMMETPUS, 3€pKAJIbHAS CHMMETPHS,
IIOBOPOT BOKPYT NPSIMOU

83

[IpeobpazoBanus nonoous. [psimas u chepa
Ditnepa

84

FGOMeTpI/I'-IeCKI/Ie 3aaa4i Ha IPUMCHCHUC IBUXXCHUA

85

KonTtponpras padota "BexTops! B mpocTpancTse"

86

O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOIOB
kypca reomerpun 10—11 knaccoB, cucremaTuszanus
3HaHuil: "[lapasienbHOCTh MPSAMBIX U TIIOCKOCTEN B
npocrpanctae"

87

O6o6matomee moBTopeHue 11 MOHITHIA 1 METOIOB
kypca reomerpun 10—11 kaccoB, cucremaTuszanus
3HaHuil: "BekTopsl B nmpocTtpancTse"

88

O6o06matomee moBTopeHue 11 MOHITHIA 1 METOIOB
kypca reomerpun 10—11 knaccoB, cucrematuszanus
3HaHuii: "BekTopsl B mpocTpancTre"

89

O6oO6matomee moBTopeHue 11 MOHITHIA B METOIOB
Kypca reomerpun 10—11 kitaccoB, cucteMmarusanus
3HaHuil: "O0beM MHOTOTpaHHUKA"

90

O6o6maromniee nopToperue 11 moHITHI U METOJOB
Kypca reometpun 10—11 kitaccoB, cucteMarusanus
3HaHuil: "O0beM MHOTOTpaHHUKA"




91

O6o6maromiee noproperue 11 MOHITHI U METOIOB
Kkypca reometpun 10—11 kitaccoB, cucteMmarusanus
3HaHui: "[lo1maay NOBEpXHOCTH U 0OBEMBI
KpyribIX Ten"

92

O6o6maromee noproperne 11 MOHITHI U METOIOB
Kkypca reometpun 10—11 kitaccoB, cucteMatusaus
3HaHui: "[lomaay NoBepXHOCTH U OOBEMBI
KpyTribIX Ten"

93

Hrorosas koHTposbHas paboTa

94

Wrorosas koHTposbHas paboTa

95

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HAHUMN

96

UcTopus pa3BUTHS CTEpEOMETPUH KaK HAyKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX MHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHUI

97

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €&
POJIb B Pa3BUTHU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

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

99

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €&
POJIb B Pa3BUTHHU COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKHU U ec
POJIb B pa3BUTHU COBPEMCECHHBIX NHKCHCPHBIX U
KOMIIBFOTCPHBIX TEXHOJIOTUH

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€




POJIb B pa3BUTHU COBPCMCHHBIX NHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Ui

Hcropus pasBuTHs CTEPEOMETPUM KaK HAYKU U €€

102 POJIb B Pa3BUTHH COBPEMEHHBIX HHXCHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTHIA
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102







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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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