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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€ peUIeHNsl CTEPEOMETPUUECKUX 3a1a4 1 3a1a4 C IPAKTUYECKUM COAEPKaAaHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocoOHOCTEM 00yJaromuXcsl, MO3HaBATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pPEaNbHBIX JKM3HECHHBIX CUTYalMsSIX W MPU U3YYCHUU IPYTHUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMKM JTUHUSAMH 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
NOHSTHAMUY», PEICBAaHTHBIMH 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. JTO TMO3BOJISIET  OPraHU30BaTh  OBJAJCHUE
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 MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE TEOMETPHH KaK COCTaBJISIONIEH yaeOHoTo mpenmera «MaTeMaTukay;

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 vaca: B 10 xmacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMblIe U IVIOCKOCTH B NIPOCTPAHCTBE

OCHOBHBIE TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUECs,
MapajuielbHbIE W CKPEIIMBAIOIIMECS IIpsAMbIe. [IpuU3HakyM CKpelMBaroIIuXCs
npsambix. [lapanneabHOCTh NIPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: MapaJljIeiIbHbIE
MPSAAMBIE B TPOCTPAHCTBE, MAPAIUIEIBHOCTD TPEX MPAMBIX, MTAPAILIETBHOCTD MPSIMOU
u 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHbBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
dburyp B mapamiesbHON MPOCKIMHU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMHM, yTOJ
MEXIY MPSIMBIMU B MPOCTPAHCTBE. [[apanenbHOCTh MIIOCKOCTEN: MapaJuIeIbHbIC
IIJIOCKOCTH, CBOWCTBA IapaijIeIbHBIX IIJIOCKOCTEH. [Ipocrenmme
NPOCTPAHCTBEHHbIE (DUTypbl HAa IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
MIOCTPOCHUE CEYECHUM.

[leprieHAUKYIISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K ILIOCKOCTH,
IIPU3HAK TMEPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeOpeMa O HpsIMOu

NEPNEHIUKYISPHON IJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHaAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISAPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YIroJl MEXAY IPSMOU U ILIOCKOCTBIO, ABYIDAHHBIN
YTOJI, TUHEHHBIN YroJ JBYTPAHHOTO yria. TpEXrpaHHbIM U MHOTOI'PAHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTIO YyIJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpansHuka. Ilpusma: Nn-yrospHas
nmpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS MOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYTOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Dilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yroiapHas mnHupamMuna,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHel
MPaBWIBHOMW mnupaMuibl. [IpaBuIbHBIE MHOTOTPAHHUKM: NMPABWUJIBHAS MOpU3Ma U
MpaBWIbHAS MHPAMUJA, NpPaBWIbHAs TPEYrojbHAS NUPAMUIA W TPABUIIbHBIN



TeTpa’ap, KyO. IlpeacrtaBieHue O NpPaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JNOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pE&Opa, JIuaroHaid, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOLAJh OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOM MPHU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHUPAMUIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUM  IPABHIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUss B NPaBWIBHOM MHOTOIPaHHHUKE: CHMMETPUS
Napajjiejenunesa, CUMMETPUSA MPAaBWIbHBIX IIPU3M, CUMMETPHUSA IPABUIbLHOMU
IAPaAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHATHE KOMIUTaHApHbBIE BEKTOPHI. lIpU3HAK KOMILTAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pPa3IOKEHUM BEKTOpa MO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJI Mexay Bekropamu. CKalsipHOE NIPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckass TOBEPXHOCTh, O0Opasyroniue TmoBepxHOCTeH. Tema BpalieHuUs:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. CumMmerpusi cepbl u
mrapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOUM TPHU3MBI, IIWIMHIPA, MAPAMUIbI U KoHyca. O0BEM Iapa W MapoBOTO
CerMeHTa.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. [lpu3ma, BhImcaHHas B
[MWINHAP, OMHCAaHHAs OKojJo unwiauHApa. Ilepecedenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO c(depbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJO
BpaIleHusl.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaaAb chepbl U e€ yJacTei.
[lonobue B mpoctpaHcTBe. OTHOIIEHHME O0BEMOB, IUIOLIAACH MOBEPXHOCTEM
nonoOHeIx (uryp. IlpeobOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIMIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[locTpoeHue ceyeHuii MHOTOIPAHHUKOB U T€JI BPAICHUS: CEYEHUS LIMIUHAPA
(mapajmienbHO W NEPIEHIUKYJISIPHO OCH), CEYEHHs KOHyca (mapajieibHble
OCHOBAaHHUIO U MPOXOJSLIUE YEPe3 BEPIIUHY), CEUEHHS 1Iapa, METOIbI MOCTPOEHUS
CEUYECHMI: METOJ CJIeI0B, METOJl BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] IepeHoca
CEeKyLIEU MIIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTopel B mpocTtpancTtBe. Omepanuu Haj BeKTopaMu. BekTopHoe
YMHO>K€HHE BEeKTOpoB. CBOHCTBA BEKTOPHOro YyMHOXeHHs. [IpsMoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. KoopaunaTsl Bektopa. PaznoxkeHue BekTopa
no 6asucy. KoopAMHATHO-BEKTOPHBI METOJ NpU PEIIEHHMH TI'€OMETPUUYECKUX
3a/1ad.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS M PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWM. Buasl JBWKEHWI: TapauieNbHBIM TEpPEeHOC,
IIEHTpaJbHasl CHUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, IOBOPOT BOKPYT TMPSIMOIA.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPAXKIAHCKOM MO3UIIMHN 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTH4YeCKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTHYeCKOe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKECHHS 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
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHUH, BOCIIPUUMUYHUBOCTH
K MaTEMaTUYECKUM acleKTaM Pa3uyHbIX BUAOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

chOpMHPOBAHHOCTh YMEHHS NPHUMEHSAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOTro 1 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE NHUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHasi GpU3HUecKasi aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0Us, HUHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO HAa NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATBbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATLHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYECKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, IIAaHUPOBAHHE IIOCTYMKOB W OLEHKU WX BO3MOXKHBIX
MOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEYECKOW eSITeNIbHOCTH, JTamoB €&
Pa3BUTUS W 3HAYMMOCTH JUISI Pa3BUTHS [MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUIEHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(DHUKAIUH,
OCHOBaHHUS 7151 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI IO aHAJIOTUH;

IIPOBOJAUTH CAMOCTOSITEIILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco0 pemeHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee MOAXONAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).



Ba3oBble uccienoBaTe/ibCKue AeiicCTBUSA:

HCII0JIb30BaTh BOIPOCHl KakK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMHUPOBATh THUIIOTE3Y, apryMEHTUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBbHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SIBJICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpOIlEcca, a TaKKe BbIABUTAThH
MPEATNONIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH Je(UIUTHI MHOOPMAILIMK, JTAHHBIX, HECOOXOJMMBIX JJIi OTBETA Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BBIOMpPATh WH(OOPMAILIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATH,
CHUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH HMH(POPMAIMIO PA3TUYHBIX BHUIOB H
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajaora, oOHapy)KMBATh Pa3IMYUE W CXOJICTBO TO3UIIMHA, B KOPPEKTHOW (dopme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABMIATh PE3YJAbTAaThl PEUICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHUA,
MPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MPE3EHTAIIMU U OCOOEHHOCTEN ayIUTOPHH.



PeryasiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eHCTBHS

Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3aJ1ayi, BIOUPATh CIIOCOO PEIICHHS C
Y4ETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELICHUH C YYETOM HOBOW MH(OpMaLuu.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJJIEKT:

BJa/J€Th  HaBbIKAMU  [IO3HABAaTEJIBHOM  peQeKCMH Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTHYECKOM 3a7a4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JIEATECILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSCHITH TPUUHHBI
JOCTHXKCHUST WIIM HEJOCTH)KCHUSI Pe3yJbTaTOB ACSATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWBHUIYaTbHOU
paboThl TMpU pEHIeHWH YYEOHBIX 3ajad, NPUHUMATH I€b COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiesTh
BUIBl pabOT, JOroBapuBaThCs, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMB» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl W
KOOPJMHUPOBATh CBOU JECUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUH MAaTEeMAaTUUECKUX PACCYKIACHUH;

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

e KIacCU(PUIMPOBATH B3aMMHOE PACTIOJIOKEHHE MPSMBIX B TPOCTPAHCTRBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMHU;



CBOOOJHO pACMO3HABaTh OCHOBHBIE BHAbl MHOTOTPAHHUKOB (IIPU3MA,
nupamuia, NpsSMOYTOJIbHBIN Napajiesenunen, Kyo);

KJacCU(UIMPOBATh  MHOTOTPAaHHUKH,  BBIOMpass  OCHOBaHUA Ui
KJ1IaccupuKaIuu;

CBOOOJHO  OMEepUpOBaTh MOHSATUSAMM, CBA3AHHBIMM C  CEUYECHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBITNIOJHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH M300pa)keHus Quryp
Ha TUIOCKOCTH;

CTPOUTH CE€YEHHUS] MHOTOIPAHHHUKOB PA3TUYHBIMU METOAAMH, BBIMOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOIIAAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (IIpU3Ma,
NUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, ILIEHTP,
OCb W TIUIOCKOCTh CHUMMETpPHUHU, IEHTP, OCb W IUIOCKOCTh CHUMMETPUHU
durypsr;

CBOOOJTHO OINEpPUPOBATH MOHSITHSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MIPOCTPAHCTBE;

BBITIOJHSATh JEHCTBUS HaJl BEKTOPaMU;

pemiath 3aJlayd Ha J0Ka3aTeIbCTBO MATeMaTHUYECKUX OTHOLICHUN W
HaXOXJICHHUE T€OMETPUYECKUX BEIMYMUH, MPUMEHSS W3BECTHBIE METOIbI
P PEIICHUH MAaTeMaTUYECKUX 3a71a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

OPUMEHSTh TMPOCTEHINE MPOTrpaMMHBIE CpPEICTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BIIEKAaTh, NPEOOPA3OBBIBATH W HWHTEPIPETUPOBATH HHPOPMALIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTexax U pUCYHKaXx;

OPUMEHATh T[OJYyYCHHbIE 3HAHUS HA MPaKTUKE: CpaBHUBATh U
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peIHIeHHs MaTeMaTHYecKu C(HOpMYIHpOBaHHOU
npoOJIeMbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJB30BAHHEM I€OMETPHUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh NPEACTaBICHUS O0 OCHOBHBIX ATalax pa3BUTHUA T€OMETPUM KaK
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .



K xonny 11 ki1acca o0y4aromuiics Hay4uTCs:

CBOOOJHO ONEpPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOM U c(hepuyeckoll MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJIY4YEHHS;

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

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

KJaccu(ULIHUPOBATh B3AMMHOE PACcoIOKeHUE chephl U MIIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TENl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

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

BBIUUCTISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YepTeKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATHL U MpeoOpa3oBbIBaTh HH(OpMAIKIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M HA BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIICHHUE PACCTOSIHUKA OT TOYKM [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METOA TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIECHUS TPHU
NapajuleJIbHOM  NEPEHOCE, UEHTPAJIbHOM CHMMETPHUM, 3E€PKAIbHON
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, peoOpa3oBaHus moa0o0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAlCHUS: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBAHHIO M MPOXOSAIINE YepPE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEN TIIOCKOCTH;
JIOKa3bIBaTh TE€OMETPUUECKUE YTBEPKICHHUS;



MPUMEHSTh TeOMETpUYecKre (AKThI sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolliuX HECKOJIBKO IIAr0OB PELICHUs, €CJIU YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemath 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMAaTUYECKUX OTHOLICHUU U
HAXOKJIECHUE TEOMETPUUYECKUX BEJINYMH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKHUX 3a/1a4;

IPUMEHATHh  TOJIyYCHHbIE  3HAaHUS  HAa  [PAKTUKE:  CPABHUBATH,
AHAIIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYalluH, IPUMEHATh U3yUYCHHbIC
MOHSTUsI, TEOPEMBI, CBOWCTBA B  IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CUTyallMW Ha S3bIKE T'€OMETPUM, MCCIIENOBATH IMMOCTPOCHHBIE
MOJIEIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH H TEOPEM,
ammaparta anreOpbl, pemiaTth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TPEJICTABICHUS 00 OCHOBHBIX JTallax pa3BUTHS T'C€OMETPHUHM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHIA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI 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




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI 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 TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbI€E IpaBUIIa U300paKEeHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuu: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: mepecekaronuecs MmIOCKOCTH,
NepeceKaroIuecs npsiMas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 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.
O0603HaueHus MPSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenune nepeceueHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEePE3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYCHHBIX IJIOCKOCTEH. PackpammmBanue
MMOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300pakenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MOCTPOCHHBIX CEYCHU Pa3HBIMH 1IBETaMU

14

Meton ciaenoB ajis MMOCTPOCHUSA CedYeHHI

15

Merton cie1oB AJig MOCTPOCHUS CEUECHUM.
CBoiicTBa nepeceueHuil MpsIMbIX U
IJIOCKOCTEN




16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CaoiicTBa nepece4eHnil psIMbIX U
IJI0CKOCTEN

17

[TocTpoenune ceuenuit B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKCH U 3aIHCh IIIaroB
MOCTPOCHUS

18

[TocTpoenue ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pEbpax. Co3naHue
BBIHOCHBIX YePTEKEH M 3aITHCh IIaroB
MTOCTPOCHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YepPTEKEH U 3aruch 11aroB
MOCTPOCHHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlMCh I1aroB
MOCTPOCHUS

21

[ToBTOpenue mnanumetpun: Teopema o
MPOMOPLHOHANBHBIX oTpe3kax. [lonodue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mnanumeTpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexkax. Mictopus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUH

23

KonTposnpHast paboTa "AKCHOMBI
crepeomerpun. CeueHnus"

24

BzaumHoe PAacCIOJIOKCHUC IPSAMBIX B
IPpOCTPaHCTBC. CKpCIJ_II/IBaIOIJ_II/ICC}I




npsiMble. [Ipu3HaKku CKpeImuBaromuXCs
npsMbIX. [lapamiensHbie IpsmMble B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH HAa TaHHOU
npsiMol. Jlemma o nepecedeHnmn
MapaJuIEIbHBIX MPSMBIX INIOCKOCTHIO

26

[TapamenpHOCTB TpeX MpsAMBIX. Teopema o
TpEX MapajuieIbHbIX MPsAMBIX. Teopema o
CKPELIUBAOIINXCS MPSAMBIX

27

[TapannensHO€ MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoexktupoBanus. M300paxkeHue pa3HbIX
¢buryp B napauienbHONH IPOEKIUN

28

lenTpanbHas npoekus. Yrou ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXAy NPSIMbIMU

29

3anaq1/1 Ha A0Ka3aTCJIbCTBO U
HUCCICIJOBaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

30

[TonsaTHA: NapamIenbHOCTh NPSAMOU U
IJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
NapaJUIEIbHOCTH NIPSMOU U IJIIOCKOCTH.
CpolicTBa NapajuIeIbHOCTU IPSIMOM U
IIJIOCKOCTH

31

FGOMeTpI/ILIeCKI/IC 3aJa4u Ha BBIYUCIICHUC U
JA0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapallICJIbHOCTBIO IMMPSAMBIX U IUIOCKOCTEM




B IIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajuIeIbHOIO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHas npoeKuus, IPUMEHEHUE
JUI IOCTPOECHUSI CEYCHUH KyOa 1
napauienenumnena. CBoicTBa
napajuiesienune1a u Ipu3Mbl

34

[TapannensHbie mockoctu. [pusHaku
MapajuiebHOCTH JBYX IJIOCKOCTEMH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH, TPOXOISAIIEH
yepe3 TOUKY, He MPUHAAISKAIYI0 JaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX MJIOCKOCTEM: O
MapajuieIbHOCTH MPSMBIX MepecedeHus
MIpH MEPECEUEHUN ABYX MapaljieIbHbIX
IJIOCKOCTEHN TpeThen

37

CBoiicTBa mapaJlIeIbHBIX TNIOCKOCTEH: 00
OTpe3Kax NmapasuieIbHbIX MPSIMBIX,
3aKIIIOUEHHBIX MEX]TY MapalljieIbHBIMU
IJIOCKOCTSIMU; O MepeceUeHUH MpsAMOii ¢
JBYMsI TAPAILIEIIbHBIMU TIOCKOCTSIMH

38

[ToBTOpenue: Teopema [Mudaropa Ha
IJIOCKOCTH

39

HOBTOpeHI/ICZ TPUTOHOMETPUS
IpAMOYT'OJIbHOTO TPCYTIOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napasJiesienumnena




41

Boruncnenue 1iauH 0Tpe3koB B KyOe U
IIPSIMOYT'OJIBHOM I1apajuleIIeIuIe1e

42

[lepneHIUKYISIPHOCTD NPSAMOU U
mockocTH. [Ipusnak
MEPIEHIUKYIISIPHOCTH NIPSIMOM U
IIJIOCKOCTH

43

[lepneHIUKyYISIPHOCTD NPAMOU 1
mockocTH. [Ipusnak
MEPIEHIUKYISIPHOCTH NPSMOK U
IIJIOCKOCTH

44

TeopeMa o CyleCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMOM, MMPOXOAIIEN
4yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHIUKYIIPHON K INIOCKOCTH

45

[TnockocTu U nepneHAUKYISIpHbIE UM
MpsIMbIE B MHOTOTPaHHHUKaX

46

[InockocTy U neprneHANKYISIpHbIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

47

[lepnieHiuKynsAp 1 HAKIOHHAS.
[TocTpoenue nepneHuKyispa U3 TOUYKM Ha

MPSIMYIO

48

HepHeHI[I/IKy.]'IHp 1 HaKJIOHHasd.
HOCTpOGHI/Ie NEpNCeHAUKYJIApa U3 TOYKU Ha

IPSIMYIO

49

Teopema o Tpéx nmeprneHAnKyIsIpax
(npsimast 1 oOpaTHast)

50

Teopema o Tpéx nmeprneHAnKyIIpax
(npsimast 1 oOpaTHast)

51

Yron MCKAY CKpCHINBAOINUMHUCA




IIpsAMBIMHA

52

[Tonck neprneHMKyIspHBIX IPSIMBIX C
IMIOMOIIBLIO ITEPIEHANKYIIIPHBIX
IJIOCKOCTEN

53

OpTroroHanbHOE IPOEKTUPOBAHUE

54

[TocTpoenue ceuenuii Kyoa, MpuU3Msl,
MIPaBUIJILHOM IUPaMUIbI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

55

[TocTpoenue ceuenuii Kyoa, MpU3MBsl,
MIPaBUIJILHOM UPaMUIBbI C TIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

56

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIIOCKOCTH. IInockoctn
CUMMETPHN B MHOTOTPaHHHUKAX

57

[Ipu3Hak neprneHauKyIIpHOCTH TIPSIMON U
MJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58

[IpaBunbHBIE MHOTOTPAHHUKH. Pacuér
PacCTOSIHUIN OT TOUKHU JI0 MJIOCKOCTH

59

[IpaBunbHbIE MHOTOTpaHHUKU. Pacuér
PacCTOSIHUIN OT TOUKHU JI0 MJIOCKOCTH

60

CriocoObl OITyCTUTH MEPIIEHINKYISPDI:
CUMMETpUS, CABUT TOYKHU IO
napajieIbHON MPAMOM

61

CrBur no HenapaJieabHOUN MPAMOH,
W3MEHEHUE PACCTOSHUM

62

KonTtponrHas padota "B3aumuoe
PacroJIOKEHUE NPAMBIX U TNIOCKOCTEH B
npocTpaHcTae”

63

HOBTOpCHI/ICZ yYroia Mexay npsiMbIMH Ha




IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

FCOMCTpI/I‘-IeCKI/IC METO/bI BBIYHMCIICHUA
yriia MEXAYy NpAMbIMU B MHOT'OI'paHHUKAX

66

JIByrpanHblii yroj. CBOMCTBO JIMHEWHBIX
YTJI0B ABYTPAaHHOTO yria

67

[IepnenaukynspHble 10cKOCTH. CBOMCTBA
B3aMMHO MEPIEHIUKYISIPHBIX MITOCKOCTEN

68

[Ipu3Hak nepneHauKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 MpsiMOi
MEePECEUCHUS JBYX MIIOCKOCTEH
MEePIEeHIUKYIAPHBIX TPEThEH MIOCKOCTH

69

[IpssMOyTOIBHBIN MapasuIeNenuIe; Kyo;
M3MEepeHusi, CBOMCTBA MPSIMOYTOJILHOTO
napajuiesienuneaa

70

TeopeMa O ruaroHajaiuv 1npsaMOyroJjJbHOIo
ImapaijiCICimIicia u CJICACTBUC U3 Heé

71

CTepeOMeTpI/I‘IeCKI/Ie " IIPUKJIaITHBIC
3aJa4yu, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IIJIOCKOCTH

72

HOBTOpeHI/ICZ CKpCUINBAOMINCCA TIPSAMBIC,
apaJilICJIbHBIC TIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OTrpaHHUKaxX

73

Hapa apaJilICJIbHBIX ILIOCKOCTEH Ha
CKPCUIMBAIOIHUXCA TPAMBIX, PACCTOAHUC




ME¥K/ly CKpEIUBAIOLIIUMHUCA NIPSMBIMU B
IIPOCTBIX CUTYALUAX

Paccrosiaue oT TOUKH J0 IIJIOCKOCTH,

“ paccTosiHUE OT MPSMOM JI0 INIOCKOCTH
Brruncnenue paccTosHuM MEX Ty

75 CKPEILMBAIOIIUMHUCS MIPSIMBIMHU C
MTOMOIIBIO NEPTIEHIUKYISIPHON MIIOCKOCTH
TpéxrpanHblid yroj, HEpaBeHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yria

77 OnemMeHTHI chepuyecKoil FeOMEeTpHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78 KonTtponbHas padota "Y1l u
paccrosiHus"

79 CucreMaru3zanus 3HaHUN "MHOTOTpaHHUK
U €ro 3JIEMEHTHI"

80 [Tupamua. Buasl nupamun. [IpaBunbnas
nupaMuza

81 [Tpusma. IlpsiMas 1 HaKJIOHHAs IPU3MBI.
IIpaBunbHast npusma

82 [Ipsimoit mapannenenumnen,
IPSIMOYTOJIbHBIN Mapajuienenumnes, Kyo

83 Beinykibie MHOrorpanHuku. Teopema
Olinepa
Beinykiible MHOrorpaHHuku. Teopema

84 Olinepa. [IpaBuiibHBIE U OTYIIPABUIIBHBIE
MHOTOTPaHHUKHU

85 KonTtposneHas padota "MHororpanHuku"




Ilonstue BCKTOpPA HA IJIOCKOCTU U B

86 1
MIPOCTPAHCTBE
87 CymMa BEKTOpPOB 1
88 Pa3zHoCTh BEKTOPOB 1
89 [TpaBwiio napasurenenumena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
Paznoxxenne Bekropa 1o 6azucy Tpeéx
91 BEKTOPOB, HE JIGKAIIHUX B OJTHOM 1
TJIOCKOCTH
92 CkansipHO€ ITPOU3BE/ICHUE 1
93 Beraucnenue yriia Mex 1y BEKTOpaMu B 1
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
96 [IpocTeitmme 3aga4u ¢ BEKTOpaMHU 1
97 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
98 O00011IeHre U cucTeMaTU3alus 3HAHUN 1
99 O00011eHre U cucTEMaTU3aLNs 3HAHUN 1
100 Hrorosas koHTpoJIbHAS paboTa 1
101 Hroropas koHTpoOJIbHAS paboTa 1
102 O00011IeH1E U CUCTEMATHU3ALUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
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 [ToBTOpeHue Temsbl "YpaBHEHNE IPSIMOI, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaxX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeitHbIe HEpaBEHCTBA, JIMHEMHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
10 AHanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxpaeHue paccTosiHUi OT TOYKHU 10

13
IUIOCKOCTHU B KyOe

14 Haxosxaenne pacCTOSHUN OT TOYKH 710
IUTIOCKOCTH B TPaBHIIBHOW TTHPaMHJIE

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CedeHusi MHOTOTPaHHHUKOB: CTaHJApTHBIE
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, TIEPECCUCHUS PSIMBIX U
IIJIOCKOCTEMN

19 [TapannenbHblie psSIMbIE U TIIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenpHble NPsSIMbIE U TIOCKOCTH:
pacy€T OTHOIIECHUM
[TapannenbHblie NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKIY CKPEIIHBAIOIIUMHUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

99 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEeHIUKYIAPHBIX TUIOCKOCTEHN U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHuKynApHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepneniuKynsspHBIE MIPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHSI TOI00Us

27

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTAIeH, COOOPaKEHHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOTIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

30

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

31

O06Bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

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

33

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

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO

napajuienenurea

35 O0BEM PSAMOY TIPU3MEI

36 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [Ipuknagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaia. O0sEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaia. O0bEM
A PAMHUJTBI

40 ®dopmyna 06pEMa mupamusl. OTHOIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

A1 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

42 CrepeoMeTprYeCKUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprYECKHUE 3a/1a4uH, CBI3aHHBIC C
00BbEMaMU TTUPAMHJTBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIbI

46 [Ipumenenune o0bEMOB. Boruncienue

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoi KpyroBoi HAIUHAP.
[lnomaap MOBEpXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOU noBepxHocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 Yceuénnslii konyc. M3o0pakenue
KOHYCOB U yC€YEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaae 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JTI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYyCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYUCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocThro. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bul 1 n300paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 m300paxkenue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacreu

63

CummMmetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapom,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
nonoous

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3amaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"




71

KonTtposnenas padota "Tena u
IIOBEPXHOCTHU BpalieHus"

72

O6bem muuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brrunciienne 0065EMOB TeEII ¢ TOMOIIBIO
onpenenéHHoro uurerpana. OobEm
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHyuecKUe 3a/1aul, CBA3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIIMHPA,
KOHYyca

76

[Ipuknagasie 3agaun mo Teme "OOBEMBI U
IJTIONI[au MTOBEpXHOCTEN Te"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
oaapio ceprl. COOTHOMICHUS MEXKIY
IJIOIAIIMK ITOBEPXHOCTEH U 00bEMaMu
ITOJTIOOHBIX Tl

79

[TogoGHbIE TeNna B TPOCTPAHCTBE.
N3menenne 06bEMa mpu o 1001u.
CrepeoMeTpHuecKUe 3a/1a4u, CBSI3aHHbBIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T

81

JBuxenus npocrpaHcTBa. OToOpakeHHUsI.
JIBw>xenus u paBeHcTBO puryp. O0mue
CBOMCTBA JIBKCHUI

82

Buabl 1BuMKeHMIN: TapauienbHbII
MEPEHOC, LIECHTPAJIIbHAS CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAMOM

83

[IpeobpazoBanus noxoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KonTtponbHas padoTa "BekTops! B
npocrpasnctae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3aIUsl 3HAHUIL:
"[TapayyienbHOCTh MPSAMBIX U TIJIOCKOCTEH
B IIpOCTpaHCTBE"

87

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTH3aIisl 3HAHUMH:
"BexTopsl B npocTpaHCcTBE"

88

O6o6maromiee noroperue 11 nmoHsATHit U
MeTOJIOB Kypca reomerpun 10-11




KJ1aCcCOB, CHCTeMaTHU3allus 3HAHHI:
"BexTopsl B npocTpaHcTBe"

89

Ob6o6maromee moropenue 11 moHsTHil u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHuKa"

90

O6o06maromniee nopropenue 11 noustuii u
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aINs 3HAHHUHN:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromiee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"[mommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

93

Hrorosas koHTposbHas paboTa

94

HroroBas koHTposbHas paboTa

95

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

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

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

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

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

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

102

HcTopus pa3BUTHS CTEPEOMETPUU KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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