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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 HAIIPABJICHHOCTH M MPEIMETOB T'yMAaHUTAPHOI'O LIMKJIA.
[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 BBIABUIAaTb U ONPOBEpPraTb THUIIOTE3Bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmMmel yueOHoro kypca «I'eomerpus» Ha yriyO0néHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEH OOydYarolmuxcsi Mpu
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopmaTtuka»  uyepe3  oOecrleueHHe  BO3MOXKHOCTH  MNPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TriyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEHITHOTO MPOo(deCcCHOHATBHOTO
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 SABICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pa3aeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(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
HECTaHJIapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

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

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTHYECKUX TeOopHid, (popMHpOoBaHME MOHMMAHUSA POJIU AKCHOMATUKH MpHU
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,
(opMHpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTeIbCTB  IpHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTeM 00yJaromuXxcs, MO3HaBaTEILHOW aKTUBHOCTH, UCCIIEIOBATEIbCKUX
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 CUTYAlMSIX W MPHU U3YYCHUHU IPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICPXKATEIBHBIMK JTUHUSAMU ydeOHOTO 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
NOHSTHSIMU», PEIICBAHTHBIMH T'€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,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHol padoueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3om, 4ToOBI KO BCEM OCHOBHBIM, MPUHITUITHAIBLHBIM BOIIPOCaM OO0 yJaromuecs
oOpamaJiucb HEOJHOKPATHO. JTO  TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HABBIKAMU TIOCIIEIOBATENILHO U MTOCTYMATENBHO, 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 MO3BOJISECT:

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

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

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



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpEeceKarolIrecs,
napajulesibHble M CKpeuuBamomuecss mnpsMble. [Ipu3Haku CKpelmBarommxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbI€ B POCTPAHCTBE, MAPALIEIbHOCTh TPEX MPSIMBIX, NAPAJUIEIIBHOCTD MPSIMOi
u 1uockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHbBIE CBOWCTBa MapauieNbHOrO NpoeKTHpoBaHusa. M3o0pakeHue
buryp B mapajuienbHON MPOEKIUHU. YTIbI C COHANPaBICHHBIMU CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B TIpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: mapaiieiabHble
IUIOCKOCTH, CBOMCTBa napajiebHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
HOCTPOEHUE CEUEHUIN.

[leprieHAUKYJIAPHOCTD NPSIMON U INIOCKOCTH: NMEPHEHIUKYIISIPHBIE NPSIMBIE B
IPOCTPAHCTBE, NpsAMbIC MapajUlebHble U NEPIEeHIUKYJSIpHbIE K MJIOCKOCTH,
OpU3HAK TMEPHEeHAUKYIIPHOCTH NPSIMOM U IUIOCKOCTH, TeopeMa O MpsMOi

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

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

Yriael B MPOCTPAHCTBE: YOl MEXKIY NPSIMOW M IUIOCKOCTHIO, JIBYTPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. 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 MHOrorpaHHMKOB, pa3BEpTkKa MHOrorpaHHuka. IIpusma: Nn-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NOpsIMOYTOJIBHBIM — MapajuleNIeNUIlel MW €ro  CBOMCTBA.
Kpatwaiimmme mnytm Ha TIOBEpXHOCTM MHOrorpanHuka. Teopema Ounepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpma: 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. IlpeacrtaBieHue O MNpPaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
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 NPSIMONM 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
napajulesienunesa, CUMMETPUS NPAaBUJIbHBIX IIPU3M, CUMMETPHUS IPAaBUILHOU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIelCTBUSI ¢ BEKTOPAMU: CIIOKEHUE
U BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
qucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAHAPDHOCTH TPEX BEKTOPOB.
IlpaBwiio mapaienenunena. Teopema O pasIoOKEHUH BEKTOpa IO  TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIY KOOpAUMHATAMU BEKTOpa H
KOOpAMHATaMU TOYEK. YToJl Mexay Bekropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHS: MOWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpaIlleHHs Ha TUIOCKOCTU. Pa3BépTka nunuuApa u konyca. CumMmerpus cepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIFHOTO TMapajuienienumnena u ciuenctBus u3z He€. OO0BEM mpsMon u
HAKJIOHHOW MPU3MBI, WJIWHIPA, TUpaMHUIIbl U KoHyca. O0BEM 1Iapa M mapoBOTO
CerMeHTA.

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



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAJCH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IHINHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U TIPOXOSAIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] IepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haj BeKTOpamHu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJIMHaT B mpoctpaHcTBe. KoopaunaTsl BekTopa. PaznosxkeHue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEIICHUHU TEOMETPHUYECCKUX
3aziay.

JABuKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapauiebHBIM IEepeHocC,
[IEHTpajbHasl CUMMETPHS, 3€pKajlbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTHYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEICHHUS, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, PacCyKICHHMN, BOCTIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3I0POBOT0 U 0e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHHUE 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 TpPYAY, OCO3HAHHE LIEHHOCTU TPYIOIIO0Us, HUHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIBTYpbl, TOHHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHOM U COLMAIBHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpefbl, IJIAHUPOBAHHE TIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEYECKOW eSITeNIbHOCTH, JTaroB €&
Pa3BUTHUS ¥ 3HAYUMOCTH IS PAa3BUTHS LHUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN NMpPU3HAK KIacCU(]UKAIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

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

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA 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 MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX Ay 00bEKTaMU, SIBICHUSIMHU, ITPOLIECCAMH;

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

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TakKe BbLABUTATH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U MHTEPIPETUPOBATH MHPOPMAIMIO PA3TUYHBIX BHIIOB U
dbopM mpeacTaBiIeHUS;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBbIe YHUBepPCAJIbHbIE YUeOHbIe 1eCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHPOBATh MOJIYUYCHHBIN PE3yJIbTaT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3JWyuMe€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opMme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (OPMAT BBICTYIUICHUS C YYETOM 3a1ad
MPe3EHTAIIMU 1 OCOOEHHOCTEN ayUTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMaLUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOILECCOB, HX PE3yJIbTAaTOB, BIAACThH
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yibTaTa peuieHus
MaTE€MaTUYE€CKOU 3a/1a4H;

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

OIICHMBATh COOTBETCTBHE PE3yiIbTaTa ICJIM U YCIOBUIM, OOBSICHATH TPUYHHbI
JTOCTKEHUST W HEJOCTH)KCHHS PE3yJbTAaTOB JACATEIBHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh W WCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW M WHIWBUIYyaIBHOU
paboThl MpW pEIIeHWH YYeOHBIX 3ajJad, NPHHUMATh IeJIb COBMECTHOU
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiarh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W HWHBIE), BBHINOJHATH CBOIO 4YacTh paboOThl W
KOOPJMHUPOBATh CBOU JECUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0y4aronuiics HayquTCs:

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

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

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

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIYy MPSAMON U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;



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

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA 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]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
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 W IUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUH
durypsr;

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS H3BECTHBIE METOJbI
IpU PEUICHUA MAaTEeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJIIEKaTh, NPEOOPA30BHIBATE W HHTEPIPETHPOBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa [PAKTUKE: CpPaBHUBATH W
aHAJM3HPOBATH PEAbHbIE CUTyallud, MPUMEHSITh W3yUYECHHBIC MOHITUS B
mpolecce IOHMCKa pEIHIeHHs MaTeMaTHYecKu  CcHOpMyIHpOBaAaHHOU
npo0JIeMbl, MOJIETUPOBATh pEANbHBIC CUTyallMH Ha S3bIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJIb30BAHHUEM I€OMETPUUYECKHUX
MOHSTHA W TEOpPEM, ammaparta ainreOphl, pemath MPAKTHYECKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJINYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T'€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C LMJIUHIPUYECKOM,
KOHUYECKOM U c(hepuyecKoll MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTYYECHHUS;

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

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIHUPOBATh B3AMMHOE PAcoIOKeHUE chephl U MIIOCKOCTH;
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
BpallleHHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

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

U3BJIEKaTh, HMHTEPIPETUPOBATH M TpeoOpa3oBbIBaTh HHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4l HAa BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUUA OT TOYKH 10 IJIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METOA TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATh TOHATHIMH, CBSI3AHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jd BpalleHUs IIpHU
NapajuleJIbHOM  NEPEHOCE, UEHTPAJIbHOM CHMMETPHUH, 3E€PKAIbHOMN
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAlEHUS: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBAHHIO M MPOXO/SLIUE YepPE3 BEPIIMHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl TMOCTPOCHMSI CEYEHUH: METOJ CIEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATralolliuX HECKOJBKO IIAroB PELICHUs, €CJIU YCIOBHS
IPUMEHEHHUS 3a/1aHbl B SIBHOM U HEABHOU dopme;

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

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATh  TOJYYCHHbIE  3HAHUS  HAa  IIPAKTUKE:  CPaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHbIE CUTyallMuM Ha S3bIKE T'€OMETPUM, HUCCIENOBATH IMOCTPOEHHBIE
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TPEJICTABICHUS OO0 OCHOBHBIX JTallax pa3BUTHUS T€OMETPUU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Konrponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoanuectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TE
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE IpaBUJIa U300paKEeHUS Ha
PUCYHKE IIJIOCKOCTH, MapalJICIIbHBIX PSAMBIX
(0Tpe3KoB), cepeIuHbI OTPE3Ka

[TonATHS cTepeomMeTpHuM: TOUKA, IpsAMas,
IUTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

[TonsiTHS: Mepecekarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: MepeceKarouuecs MmIoCKOCTH,
nepeceKaroIuecs npsiMasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHnE
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs PSAMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJAT Uepe3 ux péopa.
N3obpaxenne nepeceueHus moaydeHHbIX
IIJIOCKOCTEN. PackpammBaHre MoCTpOECHHBIX
CEYECHMI pPa3HbIMM LIBETAaMU

11

N300paxkenue ceueHunit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MPOXOIAT Uepe3 ux péopa.
N300paxkeHue nepeceueHus: NOTy4eHHBIX
IJIOCKOCTEN. PackpammBaHue moCTPOSHHBIX
CEUeHUH pa3HbIMU I[BETAMU

12

N3o00paxkenue ceueHunit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT uepe3 ux peopa.
N300paxkeHue nepeceueHus: NOTy4eHHBIX
iockocTel. PackpammBanue mocTpoeHHbIX
CEUeHUH pa3HbIMU I[BETAMU

13

N3o00paxkenue ceueHunit mupamMubl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux péopa.
N3o00paxkenue nepeceueHus: NOMTy4eHHBIX
MJIOCKOCTEN. PackpammBaHye nocTpoOeHHbBIX
CEUeHUH pa3HBIMU I[BETAMU

14

Meton ciaenoB ajs MMOCTPOCHUMA CeYeHHI




15

Mertoa cieoB Ui OCTPOSHHS CEUCHUIA.
CpoiicTBa nepecedeHnil MpsIMbIX U
IJI0CKOCTEN

16

Mertox cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IJI0CKOCTEN

17

[TocTpoenune ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha péOpax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOCHUS

18

[TocTpoenune ceuenuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEH U 3aMuch 11aroB
MIOCTPOCHHUS

20

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

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPOMOPIIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

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




23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue NpsiMbIX B
npoctpaHcTBe. CKpELUBAIOLIUECS IPSMBIE.
[Ipu3Haky CKpemMBArOIMIMXCS MPSAMBIX.
[TapamienpHbIe IPsIMBIE B IPOCTPAHCTBE

25

TeopemMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMO MapasuleIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH HAa TaHHOU
npssMoi. Jlemma o nepecedeHnun
MapaJuIEIbHBIX MPSMBIX IIOCKOCTHIO

26

[TapannensHOCTB TpeX MpsiMBIX. Teopema o
TpEX MapajuieabHbIX NpsMbIX. Teopema o
CKPELIUBAIOIIMNXCS MPSAMBIX

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOWCTBA MapaJUICTHLHOTO MPOCKTUPOBAHHUSL.
N3obpaxenue pa3Hbix Guryp B
napajuieIbHON MPOSKIIUH

28

LlenTpanbHas npoekus. Yroi ¢
COHAIPABJICHHBIMU CTOPOHAMH. YTOJ MEX]TY
MPSIMBIMH

29

3amaun Ha JOKa3aTeNbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TPSIMBIX B
MIPOCTPAHCTBE

30

IToHATHA: mapaNIENBbHOCTD NPAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [IpusHak
MapajuIeIbHOCTH IPSMOU U INIOCKOCTH.
CpolicTBa NapayuIeIbHOCTU IPSIMOM U




IIJIOCKOCTH

31

I'eomeTrpuueckue 3a1auy Ha BEIYUCIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTBIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannensHast mpoeKUs, IPUMEHEHHE IS
MOCTPOCHHUSI CEYEHHH KyOa 1
napaenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble WI0cKoCTH. [Ipu3Haku
MapajyuiebHOCTH JBYX MJIOCKOCTEH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAIIei
yepe3 TOUKY, He MPUHAAISKAIYIO TaHHOM
IJIOCKOCTH M CIIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX NIEPECCUCHUSI TIPH
MepeCceYeHNH JIBYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

37

CpoiicTBa napasuieabHbIX IIIOCKOCTEN: 00
OTpe3Kax MmapasuieIbHbIX MPSIMBIX,
3aKIIOYEHHBIX MEXKY MapajieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEUEHUHU MPSMOU C
JIBYMSI ITapaJyIeIbHBIMU TIOCKOCTSIMHU




[ToBTOpenue: reopema [ugaropa Ha

38
IIJIOCKOCTH

39 [ToBTOpEHUE: TPUTOHOMETPHS
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

41 Boruncnenue 1iauH oTpe3KoB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuIeIeuIe1e
[IepneHUMKYISIPHOCTD NPSMOM U TUIOCKOCTH.

42 [Ipu3Hak nepneHaAuKyIIPHOCTH IPSIMOU U
IIJIOCKOCTH
[IepneHMKYISIPHOCTB NMPSMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHaAnKyIIPHOCTH IPSIMOM U
IIJIOCKOCTH
TeopeMa o CyllleCTBOBaHUU U

m €IMHCTBEHHOCTH MPSIMOM, TPOXOALIEH
4yepe3 TOYKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K INIOCKOCTU

45 [InockocTy ¥ nepneHAUKYISIPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

46 [InockocTy ¥ nepneHAUKYISIPHBIE UM
IIPsIMbIE B MHOTOTpaHHHUKaX

47 [lepnennukyisap u HaxnoHHas. [loctpoenue
NEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO

48 Ilepnenaukynsp u HakioHHas. [Toctpoenue
MEPIEHIUKYIIAPA U3 TOUKHU Ha NPAMYIO

49 Teopema o Tpéx neprneHaAnKyasapax (mpsamas

u oOpaTHast)




Teopema o Tpéx neprneHAUKysipax (mpsmas

50 u oOpaTHast)

o1 VYroa MexIy CKpelMBaOIUMHUCA PSMbIMU

59 [Touck neprneHauKyIsIpHBIX MPSIMBIX C
MTOMOIIBIO NEPIIEHIUKYIISPHBIX INIOCKOCTEN

53 OpToroHaibHOE MPOEKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpuU3Msl,

54 MPaBUILHOW MUPAMUIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpU3Msl,

55 MPaBUWIILHON TUPAMUJIBI C TIOMOIIIO
OPTOTOHAJILHOM IIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO

56 I0CKOCTH. [ImockocT cuMMeTpuii B
MHOTOI'paHHHKaX

57 [Ipu3Hak neprneHauKyJIIpHOCTH IPSMON U
IUIOCKOCTHU KaK CJIEAICTBUE CHMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
pacCcTOSIHUM OT TOUKH JI0 IJIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOUKH JI0 IIIOCKOCTH
CriocoObl OIYCTUTh MEPIEHAUKYIISAPBI:

60 CUMMETpHSI, CABUT' TOUKHU IO NapajIeIbHON
NpAMOM

61 CaBur no HenapaienbHON IPSIMOH,
U3MEHEHHE PACCTOSTHUM

62 KonTtponpHas padota "B3anmuoe

PACIIOJIOKCHUC TIPAMBIX U IUIOCKOCTEH B




npocrpaHcTae”

63

[ToBTOpEHUE: yroyu Mex1y NpsAMbIMHA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MeXIy
CKpCHIUMBAOIUMHUCH ITPAMBIMU B
MIPOCTPAHCTBE

65

FCOMCTpI/I‘-IeCKI/IC MCTOABI BEIYUCIICHHUA yTJIa
MCXKAY NPSAMBIMU B MHOT'OT'PpaHHUKAX

66

JIByrpanHsb1ii yrosu. CBONCTBO JINHEWHBIX
YTJIOB ABYTPAaHHOTO yria

67

[TepnenaukynspHble I0CKOCTH. CBOMCTBA
B3aMMHO NEPIEHAUKYIAPHBIX IIOCKOCTEN

68

[Ipu3Hak neprneHIuKyIIPHOCTH TIIOCKOCTEN;
TeopeMa O MPSMOU NepecedeHust IByX
IJTOCKOCTEHN NEPNEHIUKYIAPHBIX TPEThEU
IJI0CKOCTH

69

[IpssMOYTOIBHBIN MMapasuIeNenuIe; Kyo;
M3MEpeHusl, CBOMCTBA MPSIMOYTOJILHOTO
napajuiefenunea

70

TeopeMa 0 AUaroHaJi npsMoyroJibHOTO
ImapajjiCaCimIicia u CJICACTBUC U3 Heé

71

CTePCOMCTpI/I‘IeCKI/Ie U IIPUKJIAIHBIC 3a1a4H,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUCM
NPpAMBIX U IIJIIOCKOCTHU

72

HOBTOpeHI/ICZ CKpCHIUBAIOMIUCCA TIPSAMBIC,
HapaJiICJIbHBIC TIJIOCKOCTU B CTAHAAPTHBIX




MHOT'OrpaHHUKax

[Tapa mapayenpHbIX IJIOCKOCTEN HA
CKPpCHIMBAIOIIMUXCA MTPAMBIX, PaCCTOAHUC

73 MEX/Ty CKPEIIUBAIOIUMUCS MIPSIMBIMU B
MPOCTBIX CUTYAIUAX

74 PaccrosiHue 0T TOUKH 10 INIOCKOCTH,
paccTosiHUEe OT MPSIMOU JI0 TNIOCKOCTH
Brruncnenue paccTosHUN MEX Ty

75 CKPEIIMBAOIIUMHUCS TPAMBIMH C IOMOIIBIO
MEePIEHIUKYIISIPHON TJIOCKOCTH
TpéXrpaHHbIl yroj, HEpaBeHCTBA JJIs

76 TpexrpaHHbIX yriioB. Teopema [Iudaropa,
TEOPEMBbI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yIJja

77 DneMeHTHI C(heprUIeCKO TeOMEeTPHH:
reoJie3nUecKre JUMHUHU Ha 3eMiie

78 KonTtponsnas padota "Yrisl u pacctosaus"

79 CucreMaru3zanus 3HaHUK "MHOTOTpaHHUK U
€ro dJIEMEHTHI"

80 [Tupamuna. Buasl nupamun. [IpaBunbnas
nupamMua

81 [Tpusma. IIpsimas u HaKJIOHHAS TIPU3MBI.
[IpaBunbHas nmpuzma

82 [Ipsimoii mapainenenumnes, npsiMOyroIbHbIN
napaienenumnesa, Kyo

83 Brinykneie MHOrorpanHuku. Teopema
Olinepa

84 Brinyknbsie MHOrorpanHuku. Teopema




Olinepa. [IpaBuiibHBIE U OTYIIPABUIIbHbBIE
MHOTOTPaHHUKHU
85 KonTtposneHas padota "MHOrOorpanHuKH" 1
86 [TonsiTHE BEKTOpA HA MJIOCKOCTH H B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [TpaBwiio napaurenenwuena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
01 Paznoxxenne BekTopa 1o 6a3I/IC}U/ TpEX 1
BEKTOPOB, HE JIOKAIIHUX B OJTHOM MJIOCKOCTH
92 CkansipHO€ ITPOU3BE/ICHUE 1
93 Brrauciienue yria Mexy BEKTOpaMH B 1
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
98 O00011IeHre U cucTeMaTU3alus 3HAHUN 1
99 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 1
100 Hroropas koHTpoJIbHAs paboTa 1
101 Hroropas koHTpoJIbHAs paboTa 1
102 O00011IeH1E U CUCTEMATH3ALUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHue TemMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaX
6 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
10 AHanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKUE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSHHS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAxX

HaxoxnaeHue paccTosiHui OT TOYKHU 10

13
TUIOCKOCTHU B KyOe

14 HaxoxpaeHnue paccTosiHui OT TOYKHU 10
IJIOCKOCTH B MPAaBUJILHOW TUPAMUJIE

15 KonTtponpHas paborta "Ananuruyeckas
reoMerpus’"

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAApTHBIE
MHOTOTpPaHHUKHU

17 CedeHusi MHOTOIPAaHHUKOB: METO/T CIIE0B
CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE

18 IJIOCKOCTH, TIEpECeUeHus MPsSIMbIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSMBIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble PsSIMbIE U TNIOCKOCTH:
pacy€T OTHOIIECHUI

91 [TapannenbHble psSMbIE U TIIOCKOCTH: YTJIBI
MEXAY CKPELIUBAIOLIIUMUCS TPIMBIMU
[lepnieHiuKynspHbIE MPSIMBIE U TUIOCKOCTH:

99 CTaHJIapPTHbIE Tapbl MEePIEHAUKYIISPHBIX
IJIOCKOCTEH U MPSAMBIX, CAMMETPUHU
MHOTOTPaHHUKOB

93 [lepnieniuKynsApHBIE MPSIMBIE U TUIOCKOCTH:
TEOpEMa O TPEX MEPIEHANKYIAPAX

24 [lepnieHIuKyIspHBIE MIPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JIMH B MHOTOIPaHHUKAX

25 IToBTOpEHME: TIIOIMAg MHOTOYTOJIbHUKOB,




(hopMyITBI TS TUTOIAEH, COOOpaskeHuUs
nooous

26

HOBTOpeHI/ICI I1omaan MHOFOYFOHBHI/IKOB,
(hopMyITBI IS TUTOIAIEH, COOOpasKeHUs
oao0ust

27

HOBTOpeHI/ICI miomaan MHOTOYT'OJIbHUKOB,
(hopMyIBI IS TUTOIIAJIEH, COOOpaKEHUS
noxoous

28

[Inomany ce4eHU MHOTOTPaHHUKOB:
IJIOLIA/IM MTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

29

[lnomanm ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

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

31

O06bEM Tema. OOBEM TPAMOYTOJIBHOTO
napauiesienunea

32

3amauu 00 yaBoeHUU Kyba, 0 KBajpaType
Ky0a; 0 TPHCEKIIUH yria

33

CrepeomeTpHueCcKHe 3a/1aui, CBSI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasJiesienumnesa

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOT'O
apajiiejcnuicaa

35

O0BEM npsAMOi IPU3MBI




CrepeoMeTpUUECKUE 3a]1a4l, CBA3aHHbIE C

3 BBIUMCIIEHUEM 00BEMOB IPSIMOM MTPU3MBI

37 [IpuknanHeie 3a1a4n, cBsI3aHHbIE C 00BEMOM
PSIMOM IPU3MBI
Brrancenne 005EMOB TeIT C TOMOUIIBIO

38 onpenenénnoro uarerpaiga. O0sEM
HAaKJIOHHOHN IIPU3MBI
Brruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénHoro uaTerpaia. O0sEM
A PAMHUJTBI

40 ®opmyna 06béMa nupamuabl. OTHOILIEHKE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

41 ®opmyna 06béMa nupamuabl. OTHOIIEHKE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

42 CrepeoMeTpHuecKkre 3a/1aui, CBI3aHHbIE C
00bEMaMu HAKJIIOHHOM MPU3MBI

43 CrepeoMeTpHuecKue 3a/1aui, CBI3aHHbIE C
o0bEMamMu MHUpaMUIbI
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsi3aHHbIE ¢ 00BEMOM MUPAMUJIbI

46 [Ipumenenne 00bEMOB. Beiuncienue
paccTosHUA 0 TIOCKOCTH

47 KonTtponsHas padora "O6béM
MHOTOTpaHHUKa"

48 [nnuaapudeckas MOBEPXHOCTbD,




o0Opa3yoIne UIHHIPTISCKON
IIOBEPXHOCTHU

Hunuuap. [psamoi KpyroBoi HUIUHAP.

49 [Inomane MOBEpXHOCTH LIUIUHIPA

50 Konnueckas noBepXHOCTh, 00pa3yromnue
KOHMYECKOU noBepxHocTh. Konyc

51 Ceuenune KOHYyca TNIOCKOCTBIO,
napajuieIbHOM MIIOCKOCTH OCHOBAHUS

52 VYceuénnblil konyc. M300pakeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH M TMOJTHOM
MMOBEPXHOCTH KOHYCa

54 [Tmomaae 60KOBOY MOBEPXHOCTH M TIOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

55 JIOKA3aTeJIbCTBO U BEIYHCIICHUE,
MIOCTPOCHUEM CEUEHMH HUIMHIPA, KOHYyCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYUCIICHUE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HWIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HWIHHIPOM

59 Coepa u map
Ilepeceuenue cgepsl U mapa ¢ IIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockoctsto. Bua n

n300pakeHue mapa




61

[Mepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdeps miaockoctsro. Bun u
n300pakeHue mapa

62

VYpasuaenwne chepsl. [Tnomans chepsr u eé
yacreu

63

Cummerpus cdepsl 1 mapa

64

CrepeomeTpuiecKue 3a1a4 Ha
J0Ka3aTejIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co cdepoii U mapoM, TOCTPOCHUEM UX
CEUYEHU TIIOCKOCTHIO

65

CrepeomeTpuyeCcKHe 3a/1auu Ha
JO0Ka3aTeJIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co cdepoii 1 mapoM, IOCTPOSHUEM UX
CEYEHMH TUIOCKOCTHIO

66

[Ipuknagaeie 3a1a9n, CBsI3aHHbBIE CO cepoit
U 11apoM

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYHCIICHUS B OKPY)KHOCTH, CTaHIapTHBIC
nonoous

68

Pazanunsie KOM6I/IHaHI/II/I TEJI BpalllCHUSA U
MHOTI'OI'paHHUKOB

69

3agaun no Teme ""Tena u MOBEpXHOCTH
BpaieHus"

70

3agaun no Teme ""Tena u MOBEpXHOCTH
BpaueHus"

71

KonTtponpHas pabota "Tena 1 moBEpXHOCTH
BpaiieHus"

72

O06wém nununpa. Teopema 06 00bEMeE




IpsAMOro NuJIMHApa

73

Beruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaita. OobpéM KoHyca

74

[Tnommamy GOKOBOM M TIOTHOM MOBEPXHOCTH
KOHYca

75

CrepeoMeTpHyuecKUe 3a/1a4l, CBSI3aHHbIE C
BBIYUCIICHUEM 00BEMOB ITUIUHAPA, KOHYCA

76

[Tpuknagaeie 3agaun o teme "OOBEMBI U
TIJTOIAIU TTIOBEPXHOCTEHN Ten"

77

O6béM mapa u maposoro cexkropa. Teopema
00 00bEme mapa. [Tnomans cdepsr.
CrepeoMeTpHuecKre 3a/1aui, CBI3aHHbIE C
BBIYUCIICHUEM 00BEMOB TI1apa, MapOBOTO
CErMEHTa U I1apOBOr0 CEKTopa

78

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
moma b0 cepbl. COOTHOMICHUS MEXKTY
IJIOIAIIMK TTOBEPXHOCTEH U 00bEMaMu
O0TOOHBIX TE

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenue 00bEMa rpu mogo0uu.
CrepeoMeTpHUYECKUE 3aJ1a4H, CBA3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TeI U IIOIIAAeH
MOBEPXHOCTEH

80

KonTponsnas padota "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX TeI"

81

JIBr>keHus npoctpaHcTBa. OTOOpakeHusl.
JIBr>keHus U paBeHCTBO ¢uryp. O0mue




CBOMCTBA JIBKEHUH

82

Bupl 1BUKEHMIA: TTapauieibHbIN NEPEHOC,
LIEHTpAJIbHAsI CHMMETPUS, 3€pKajJbHAas
CUMMETPHUS, IOBOPOT BOKPYT HNPSIMOU

83

[Tpeo6pazoBanwmst mogo6us. [Ipsmas u chepa
Ditnepa

84

FCOMeTpI/I‘-IGCKI/IC 3aaa4u Ha IPUMCHCHUC
JABMOKCHUA

85

Kontponbnas padota "BekTopsl B
MIPOCTpaHCTBE"

86

O6o6maromniee nopropeHue 11 noustuii u
MeTOJI0B Kypca reomerpun 10—11 xnaccos,
cucreMarn3anus 3HaHui: "[lapamiensHOCT
MPSAMBIX U IJIOCKOCTEHN B MpOCTpaHCTBE"

87

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTtemMaTu3anus 3HaHuil: "BekTopsl B
npocrpancrae"

88

O6o06matomee moBropeHue 11 moHATHIA 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucTtemMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

89

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTo/10B Kypca reometpun 10-11 xinaccos,
cucTeMaTu3anys 3Hanuii: "OobeM
MHOTOTpaHHUKa"

90

Ob6o6maromniee noBroperue 11 nmoHsTuit u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,




cucremMarusanus 3Hanuii: "Oo0beM
MHOTOIpaHHUKa"

Oo6o6maromee mosroperue 11 moHsTHi U
MeToJI0B Kypca reomerpun 10-11 kmaccos,

o1 cucteMaruzanus 3Hanuit: "[lnomanu
MMOBEPXHOCTH U 00BEMBI KPYTJIBIX T
O6o06maromniee nopropeHue 11 noustuii u

92 MeTo/10B Kypca reomerpun 10—11 xnaccos,
cucreMaTusanus 3Hanuii: "Ilomann
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

93 Wrorosas koHTposbHasA paboTa

94 Wrorosas koHTposbHas paboTa

95 [ToBTOpEeHUE, 0600IICHNE 1

cUCcTeEMAaTu3aIys 3HaHUuI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
96 HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
97 HayKH 1 €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
98 HayKH 1 €€ POoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

HcTopust pa3BUTHs CTEPEOMETPUN KaK
99 HayKH U €€ poJib B pPa3BUTHH COBPEMEHHBIX
MH)XEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUUN KaK

100
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX




HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

WcTopus pa3BUTHS CTEPEOMETPUH KaK

101 HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX 1
WH)KECHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA
Hcropus pa3BUTHS CTEPEOMETPUH KaK
102 HAyKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KECHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHIA
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'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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