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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  JIOTMYECKOE  MblIUIeHUEe,  (opMHpyeMoe  MNpU  U3YYEHHUHU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  4yepe3  0oOecredyeHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuopureTHpIMH 3aJauyaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

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

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

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHUE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPHUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(GopMupoBaHuE YMEHHUS BIAJETh METOAAMH JOKAa3aTeNbCTB M aJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMaTHICCKUX YTBEPKIACHUN U POJIM AKCHOMATHKH B MPOBEIACHUT
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAMOTHOCTH, PEIICBAHTHOW TI'€OMETPHUU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHTYAllUl, WCCIICIOBAaHUS IOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopbl W KOOpAWHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
POrpaMMBbl, pPACTpPEENIEHHBIM O ToJaM OOY4YeHUSs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ychmoBus nus  guddepeHnuanuu  00ydeHUs,  TOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrednBas MPEEMCTBEHHOCTbh MEXIY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NpsMbIX B MPOCTPAHCTBE: IepeceKarouiuecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
u 1iockoctu. [lapannenbHoe M IEHTpalibHOE MPOEKTUPOBAHUE, H300paKeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napaieIbHbIX TUIOCKOCTEH. [Ipocreiinue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

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

[leprieHAUKYJISIPHOCTD  IUIOCKOCTEM: MOpPU3HAK  INEPIECHAUKYJSAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpanHoro yria. CBOHCTBa IUJIOCKHX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHei
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
NOAECKad AP U UKOCAP.

Boluncnenue 5JI€MEHTOB MHOTOTPAaHHHMKOB: pE&Opa, AMaroHaiau, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOW TUPAMUIBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTropaM. [IpsMoyrosmbHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckas TOBEPXHOCThb, oOOpasylolue TmoBepxHocTe. Tema BpaiieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha MIockocTu. Pa3BépTka nunuuapa u koHyca. Cummetpus chepsl u
mapa.

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

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



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

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEIr0 MPOEKTHUPOBAHUS, METO/]] IMepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B rpoctpaHcTBe. KoopauHatsl Bektopa. Paznoxxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajdbHas CUMMETPHS, 3€pKajbHAas CHUMMETpPUS, MOBOPOT BOKPYT MPSIMOIA.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJYBJIEHHBIA YPOBEHb) HA VYPOBHE
CPEJHET'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHcKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MpEACTaBICHHE O
MaTeMaTHYeCKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHUH,
MPOLIEyp TPaXIAHCKOTO oOOIecTBa (BBIOOPHI, OMPOCHI W APYroe), YMEHHUe
B3aMMOJICMICTBOBATh C COLUHUAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBHUM C MX
GYHKIMAMU 1 Ha3HAYCHUCM;

2) naTpuMOTHYEeCKOe BOCIIUTAHUE:

c(hopMHUPOBAHHOCTh POCCUHUCKON TpakAaHCKON HACHTUYHOCTH, YBaXXEHHUS K
MPOLUIOMY M HACTOAIIEMY POCCUKWCKOW MAaTE€MaTHUKH, HEHHOCTHOE OTHOUIECHHE K
JTOCTHKEHHUSIM POCCUHMCKHX MATEMATUKOB U POCCUMCKON MAaTEMAaTHYECKOM IIKOJIbI,



UCIIOJb30BaHUE ATUX JOCTH)KEHUM B JPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE YXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO TMOBEJEHHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KCHUN HAyKU U JEATEeIbHOCThIO YUY€HOro, OCO3HAHUE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMYUBOIO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOUAsl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]1ay, PEIICHUH, PacCyKICHHM, BOCIIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIlieKTaM Pa3uyHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocIUTaHHE:

chOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH MaTeMaTUYeCKHWe 3HAHUS B
MHTEpECax 3I0POBOro 1 0e30MmacHOro 0dpasa KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTaHUE, COATAHCUPOBAHHBIM PEXKHUM 3aHATUNA H
OTIIbIXa, PeryJsipHas (Ppu3NUecKas aKTUBHOCTH), (PU3UUYECKOE COBEPIICHCTBOBAHUE
IIPH 3aHSTUSX CIOPTUBHO-030POBUTEIIBHOM JIESITEHHOCTBIO;

6) TpynoBoe BocnuTaHmne:

TOTOBHOCTh K TpPYIdy, OCO3HaHHE LIEHHOCTH TPYIOJIIOOUs, HWHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHANBHON  JESTENIBHOCTH,  CBSI3AHHBIM €
MaTEMaTUKON U €€ MPWIOKEHUS MU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccur W pPeaTnu30BBIBATH COOCTBEHHBIC KU3HEHHBIC TIUJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTéMaTH4ecKoMy  OOpa3oBaHHUIO |
caM000pa30BaHUI0 HAa MPOTHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYacCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTHUYECKO HAIIPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OpPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYpbl, TIOHUMAaHHE BIUSHUS
COIMATbHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLUATBHOMN
Cpellbl, 0CO3HaHME TJI00AIBHOTO XapaKkTepa dKOJIOTHIECKUX TPOOIeM, OpUEHTAIUS
HAa TIPUMCHEHHE MATeMAaTUYECKUX 3HAHWWA Uil penieHus 3agad B 00JacTu
OKpY)Karolel cpenbl, MMIAHUPOBAHHE IIOCTYNKOB U OLEHKA HMX BO3MOYKHBIX
MOCJICACTBUH TSI OKPYKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKW U  OOIIECTBEHHOW  MPAKTUKH, [OHUMaHUeE
MaTeMaTHYeCKON HayKd Kak cgepbl YeIOBEUECKOW eATeThHOCTH, JTaloB ¢
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTHS LIMBUWIM3ALMM, OBIAJCHUE S3bIKOM
MaTeMaTUKU M MaTeMaTH4YeCKOW KyJIbTYpOW Kak CpEJCTBOM IIO3HAHUS MUDpa,



IFOTOBHOCTb OCYIICCTBJIATHL IPOCKTHYIO MW HCCICHOBATCIBbCKYIO ACATCIbHOCTD
HHIWBUAYAJIbHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3oBble JJornyecKkue NecTBUA:

BBISBJIATE M XapaKTePU30BaTh CYIISCTBEHHBIC IMPU3HAKH MAaTEMaTHYECKHX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy TMOHATUAMH, (OPMYIHUPOBATH
OTIpeJICIICHNS TOHATHUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KacCU(UKAIUH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAJIN3A,

BOCIIpUHMMATh,  (OPMYJIUPOBATH W  MPeoOpa3OBBIBATH  CYKICHUS:
YTBEPANTEIbHBIC H OTPHUIIATEIBHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIIOBHBIC,

BBISIBJISITh MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPCUHS
B (pakTax, JaHHBIX, HAOJIOJCHUAX W YTBEPXKICHHSX, MpEAJiaraTh KPUTCPUU JUIS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPCUUH;

JeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
WHAYKTHBHBIX YMO3aKJIFOUCHNUH, YMO3aKIIOUECHUH 110 aHAJIOTHH;

IPOBOAUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUM
(MpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATH apTyMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOBI;

BBIOMpATh CMOCO0 pemieHus ydeOHOW 3amauu  (CpaBHHBATh HECKOJIBKO
BapMaHTOB  pelIeHusi, BbIOMpaTh HaumboJee TMOAXOIAIUMHA C  y4&ToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble uccienoBarejabCcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCUPYIONIME  IMPOTHUBOPEYHE,  MpoOsIeMy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOAUTH CAMOCTOSTEIILHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro OOBEKTa, SIBJICHUS, TPOoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOATETHLHO (POPMYIHPOBATH OOOOIICHHS W BBIBOJBI MO pPe3yJbTaTaM
MPOBENEHHOTO  HAONIONIEHWs, WCCIENOBAaHUS, OIECHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TakKe BBIABUTATH
MIPEATOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH JACPUIUTH WH(DOpPMAIUKU, TaHHBIX, HEOOXOMAUMBIX NIJIT OTBETa HA
BOTIPOC U JJISI pEIICHUS 3a/1a4H;



BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3IUYHbIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh HH(POPMALMIO PA3IUYHBIX BHJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPUpPOBaTh HMH(POpPMALIMIO, MPEICTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popMauu 1o CaMOCTOSITEIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSAMH U
HeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIeHMsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
npoOJieMbl, pelIaeMoi 3aJaud, BBICKA3bIBATh HJICH, HAIICJICHHBIE Ha TIOMCK
pelIeHns, COIMOCTaBIIATh CBOU CYXKJACHHUS C CYXICHUAMH APYTHX YYaCTHUKOB
nuasora, oOHapyXKHBaTh Pa3IM4Me W CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
dbopMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUSI;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJ1auu, SKCIIEPUMEHTA, UCCIEAOBaHUSA,
IIPOEKTa, CaMOCTOSITEIbHO BBIOHMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

PeryjasiTuBHbIE YHUBepPCcAJIbHbIE Y4eOHbIE T1eHCTBUS

Camoopranusanus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3a/1aud, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM HMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BapUAHThI PEIICHUH ¢ Y4€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATEIIBHOM  peduiekcMu Kak  OCO3HaHUSA
COBEpPIIIAEMBIX JEUCTBUUA M MBICIMTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAACTh
crrocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoliecca M pe3yjbTrara perieHus
MaTeMaTHYECKOM 3a7a4Hu;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOT'YT BO3HMKHYTh MPU PEIICHUU 3a]1auH,
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHE PE3YJIbTATA U U YCIOBUAIM, OOBSICHATH IPUUNHBI
JTOCTYIKCHUST WJIHM HEJIOCTHKEHUSI PE3yJbTaTOB JIEATEIHbHOCTH, HAXOJIUTh OIIUOKY,
JlaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJbHOCTD:



MOHUMATh M MCMOJb30BaTh MPEUMYILECTBA KOMAHAHOW U MHAMBUAYATbHOMU
paboThl MpU pelIeHHH YYEeOHbIX 3ajad, HOPUHUMATh LeJlb COBMECTHOM
NEeSATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPAaOOThI, pacnpelnemsiTh
BUJIbI PabOT, JOroBapuBaThCs, OOCYX AaTh TPOLIECC U pe3yabTaT paboTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (GopMax paboTsl (00CYXJeHUs, OOMEH MHEHUIA,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYTUMHU YJI€HAMU KOMAaHbl, OLEHUBATH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyvaromuiicst HAy9UTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TIOHSATHUSMH CTEPEOMETPUU TIPH
pEIICHNH 3a7a4 U MPOBEJICHUHA MaTEeMAaTHYCCKUX PACCYKIACHUH;

e TMPUMEHATH AaKCHOMBI CTCPEOMETPHM M CJICACTBUS U3 HUX NPU PEIICHUH
r€OMETPUYECKHUX 3a]1a4;

e KJaCCU(PUIMPOBATH B3aMMHOE PACIOJOKEHHE MPSMBIX B MPOCTPAHCTBE,
TUTIOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBaTh TOHATHSMHU, CBS3aHHBIMM C yIJIaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TMPOCTPAHCTBE, MEXAY MPSMON U
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUAMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUIbl MHOTOI'PAHHHUKOB (TpHU3MA,
NUpaMuIa, MPSMOYTOJIbHBIN Napasiesienunes, Kyo);

e KiIaccuPUIMPOBATH  MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUA  JUIS
KJIacCU(UKAITIY;

e CBOOOJIHO OMNEPUPOBATH TOHATHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TTIOCKOCTBIO;

e BBITIOJIHATH napajieabHOe, IIEHTPAJILHOE " OpPTOTOHAIBHOE
POEKTUpPOBaHUE (UTYP HA TJIOCKOCTH, BHITIOIHATH M300pakeHus (uryp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3IWYHBIMH METOJAMU, BBITIOJHSTH
(BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAW  TOBEPXHOCTEH  MHOTOTPAHHHUKOB  (Tpu3Ma,
MMpaMuJia), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMYIT;



CBOOOJIHO OTEPUPOBATH MOHITUSMU: CHMMETPHUSI B MPOCTPAHCTBE, IIEHTD,
OCh M IUIOCKOCTh CUMMETPHUHU, LEHTP, OChb U IUIOCKOCTh CHUMMETPUHU
durypsi;

CBOOOJIHO OINEpUPOBATH MOHSITUAMH, COOTBETCTBYIOIIUMU BEKTOpaM U
KOOpJAMHATAM B MPOCTPAHCTBE;

BBITIOJIHATH AEHUCTBUA HaJl BEKTOPaMUu;

pelarh 3aJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHHU U
HaXO0XJIECHUE TE€OMETPUYECKUX BEIWYMH, NMPUMEHSS] HU3BECTHBIE METOMBI
IpU PEIICHUH MAaTEMAaTUYECKUX 3aJ1ayu MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

NPUMEHATh MNPOCTEHIINE NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEUICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOpPa30BBIBATh M HWHTEPIPETUPOBATH HH(OOPMALUIO O
POCTPAHCTBEHHBIX TEOMETPUUECKUX (urypax, MNpeICcTaBICHHYIO Ha
YepTexax U pUCYyHKaXx;

NPUMEHSATh TOJIYYEHHBbIE 3HAHUSI Ha TMPAKTUKE: CPABHUBATH W
AHAJIU3UPOBATH PEaAJIbHBbIC CUTYAIIMU, NPUMEHSITh W3YUYEHHBIC MOHSTUS B
mpoiiecce  TMOUCKA  PEIICHUST MaTeMaTH4ecKH ChOpMYJIHMpPOBAHHOMN
npo0JIeMbl, MOJEIUPOBATh pEalbHbIE CUTyallMM Ha $I3bIKE T€OMETPHH,
UCCIIEN0BaTh MOCTPOCHHBIE MOJIENN C UCIIOJIb30BAHHEM TI'€OMETPHUUECKUX
NOHSATHM W TEOpeM, ammapara ajireOpbl, pemiath MPakTHYEeCKUE 3a7adu,
CBSA3aHHBIE C HAXO0K/ICHHUEM T€OMETPUUECKUX BEJINYUH;

UMETh TIPECTaBICHUs 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTy (pyHIaMeHTa Pa3BUTHS TEXHOJIOTHH.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C IIHJIMHIPUYECKOMH,
KOHUYECKOM U cepuvecKoll IMOBEPXHOCTIMH, OOBICHATH CIOCOOBI
TIOJTYYCHHS;

OTIEpUPOBATH MOHSATUSMH, CBSI3aHHBIMH C TEJIAMH BPAIICHUS: [TUIHHIPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa U 1map) u
OOBSCHATH CIIOCOOBI TIOYYEHHUS TEJ BPAIICHHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIIONIOKEHUE CHEPhI U MIIOCKOCTH;
BBIYUCTISITh BEIMYWHBI DJIEMEHTOB MHOTOTPAHHHKOB W TEJ BpallCHUS,
00BEMBI ¥ TUIONIAA TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJNl BpAICHUSA,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OTEPUPOBATH MOHATHUSMH, CBSI3AaHHBIMH C KOMOWHAIIMSIMHU TeEll
BpallleHWsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U



OMMCaHHBIN 0KOJI0 cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUSI MEXKAY IUIOMIAAsIMHU MTOBEPXHOCTEN U 00BEMaMuU
IMOJOOHBIX TEI;

u3o0paxaTh wu3y4daeMble (UTYpHI, BBIMOJHATh (BBIHOCHBIE) IUIOCKHUE
YepTeXU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPAIllCHHUS;

U3BJICKAaTh, WHTEPIPETUPOBATH M TMpPeoOpa3oBbIBaTh HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (uUrypax, MNpeIcTaBICHHYIO Ha
YepTekax U pucyHKax;

CBOOOJIHO ONIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKaPTOBOM CUCTEME KOOPUHAT;
pemiaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXY MPSIMbIMU
U TUIOCKOCTSIMHU, BBIUYMCIEHHUE PACCTOSIHUW OT TOYKH O IUIOCKOCTH, B
11eJI0M, Ha TPUMEHECHHE BEKTOPHO-KOOPAMHATHOTO METOIa TIPH PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHATHUSAMH, CBS3aHHBIMH C JBHI)KEHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITMIOJHATh M300paKeHUs] MHOTOTPAHHMKOB U Tl BpallleHUs Mpu
napajieIbHOM T[E€pEeHOCE, LEHTPAJIbHOM CUMMETPUHU, 3€pKajIbHOMN
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, MpeoOpa3oBaHus OI00MS;
CTPOUTh CEYEHUSI MHOTOIPAaHHUKOB U TEJI BPALEHUS: CEYEHUs LUIMHApPA
(mapanienbHO U NMEePIEHANKYISIPHO OCH), CeUeHUs KOHYyca (TapasuiebHbIe
OCHOBAHUIO U IPOXOJSIINE YEPE3 BEPUINHY ), CEUCHUS 1I1apa;
UCIIOJIb30BaTh METOJIbl TOCTPOEHUS CEUEHHI: METOJ CJIEAOB, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYILIEN IOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TE€OMETpUYeCKrue (PaKThl I PEHICHUS CTEPEOMETPUUECKUX
3a/a4, MPEANoJIaralolinX HECKOJbKO MIArOB PEIICHHS, €CIH YCIOBHS
IIPUMEHCHHMS 3aJ1aHbl B SIBHOM M HESIBHOU G opme;

pemaTh 3ajJayd Ha J0Ka3aTeJbCTBO MAaTEMaTHUYECKUX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUUYECKUX BEIUYHH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUMEHATh  TOJIyYEHHbIE  3HAHUSL HA  NPAKTUKE:  CPaBHUBATb,
aHAJM3UPOBATH U OLIEHUBATh PEAIbHbIE CUTYalluU, IPUMEHSITh U3yUEHHBIE
NOHATUSA, TEOPEMbI, CBOHCTBA B  MpOIECCE€ IMOUCKA  PEIICHUS
MareMaTH4ecku  COpMyJIMpOBAHHOMW  MPOOJIEMbl,  MOJEIUPOBATH
peanbHble CUTyallUM Ha SI3bIKE T'€OMETPHUH, UCCIEI0BATH MOCTPOEHHBIE



MOJEJIA C HCIOJIB30BAHUEM TIE€OMETPUYECKUX IOHATHUM U TEOPEM,
annapara anreOpbl, pemaTbh NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HaXO0XXJIECHUEM I€OMETPUUECKUX BEIUYUH;

e UMETh MNpeACTaBICHHS 00 OCHOBHBIX 3Talax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM YacTH (GyHAAMEHTA PAa3BUTHUS TEXHOIOTUH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U (uu¢ppossie)
n/n TeM NPOrpaMMbl Bcero KonrpoakHnie o0pa3oBaTe/ibHbIE
padoTsbI pecypeb
1 Brenenue B crepeoMeTpuio 23 1
9 B3anmHoe pacrnosnoxeHue 6 1
MIPSIMBIX B TIPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IBfIOCTI) MPSIMBIX H 3 1
TUTOCKOCTEH B MPOCTPAHCTBE
4 [NeprieHAUKYISAPHOCTD MPSIMBIX o5 5
U TUIOCKOCTEHN B MPOCTPAHCTBE
5 VYTIBl U paccTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBe 12
3 [ToBTOpEHME, O606IH€HI:IC u 5 1
crcTeMaTH3allHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 9
[MPOI'PAMME
11 KIIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
HanmeHnoBaHue pa3aeioB (un¢posrbie)
Ne n/m KonTpoabhubie
U TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI pecypes!
1 Ananutnyeckas TeoOMeTpHst 15 1
5 [ToBTOpEHwMe, o6o6meHIfe u 15 1
cUCTeMaTH3aIls 3HAHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24




[Inomanu noBepxHOCTU U
00BEMBI KPYTJIBIX TEI

JBro>xeHust

[ToBTOpEHue, 0600IIEeHNE U
CHUCTEeMaTU3alUs 3HAHUI

17

OBIIEE KOJIMYECTBO YACOB

I10 [TPOTPAMME

102

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/

Tema ypoka

KoaunuyecTBo 4acoB

Bcer KonTpoibHbI
0 e padoThI

Jara
H3Y4YEeHU
b |

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/IbHbI
e pecypchl

OcHOBHBIE TIpaBUIIA
n300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napauIeNbHbIX
MPSAMBIX (OTPE3KOB),
CepeNHbI OTpe3Ka

[TonsaTusa
CTepEeOMETPUHU: TOUKA,
npsiMasi, IOCKOCTb,
MIPOCTPAHCTBO.
OcHoBHbIE NpaBUiia
n300pakeHus Ha
PHUCYHKE IIJIOCKOCTH,
napayuieNnbHbIX
MPSAMBIX (OTPE3KOB),
CepeaIHbBI OTpe3Ka

IlonsaTus:
IEePECEKAOIINECS
MJIOCKOCTH,
IEPECEKAOIINECS
npsMas U INIOCKOCTh;
MOJIYIIPOCTPAHCTBO

Ilonarnsg:
MEePECEKAIOIINECS
MIOCKOCTH,




HepeceKaroInecs
npsiMasi ¥ IJI0CKOCTh;
HOJIyIIPOCTPAHCTBO

MHoOrorpaHHukH,
n300pakeHme
MPOCTEUIINX
IIPOCTPaHCTBEHHBIX
uryp,
HECYLIECTBYIOIIUX
00BEKTOB

MHoOrorpaHHuKH,
n300paxxeHue
MPOCTEUIINX
MIPOCTPaHCTBEHHBIX
duryp,
HECYLIECTBYIOIINUX
00BEKTOB

AXCHOMEI
CTEPEOMETPUH U
TEepPBBIE CIECACTBUS U3
HHUX

AXCHUOMEI
CTEPEOMETPUH U
TIepPBbIE CIICICTBUS U3
HHUX

AXCHUOMEI
CTEPEOMETPUH U
TIePBbIE CIICICTBUS U3
HuX. CriocoObl
3a/IaHUsI IPSIMBIX U
IUIOCKOCTEHN B
MPOCTPAHCTBE.
O0603HaYeHUS TPAMBIX
H INIOCKOCTEH

10

N3obpaxenue
CCUCHHIA TUPAMUJIBI,
Ky0a ¥ pU3MBl,
KOTOPBIE TIPOXOISAT
yepes ux péopa.
N3o6paxxenue
nepecedeHust
MOJTy9EHHBIX
IIJIOCKOCTEM.




PackpammBanue
IMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

11

N3o0paxkenue
CEUYEHUI MUpaMU/Ibl,
Ky0a ¥ pU3MBI,
KOTOPBIE TPOXOIST
gepes ux péopa.
N3o0paxkenue
TepECEUCHHS
MOJTYYSHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHU I
pPa3HBIMH IIBETAMU

12

N3o6paxenue
CEYEHUI UpamMubl,
Ky0a U MpU3MBl,
KOTOpBIE MPOXOJIAT
yepe3 ux peopa.
N3obpaxenue
nepeceyeHust
MOJTy4YE€HHBIX
IIJIOCKOCTEM.
PackpamuBanue
MMOCTPOCHHBIX CEUCHUN
pa3HbIMU LIBETaAMU

13

N3obpaxenue
CEUEHUN MUPAMU/IBL,
Ky0a ¥ TIPU3MBlI,
KOTOPBIE MPOXOJISAT
yepe3 ux peopa.
N3obpaxenue
nepeceyeHust
MOJTy4EHHBIX
IIJIOCKOCTEM.
PackpamnBanue
MMOCTPOCHHBIX CEUCHUN
Pa3HBIMU IIBETaMU

14

Meton cnenoB s
IOCTPOCHHUSI CEUEHUI

15

Merton cinenoB s
MOCTPOEHUSI CEUECHU .




CsoiicTBa
[IEPECECYECHU N IIPSIMBIX
U INIOCKOCTEH

16

Meto caenoB ajist
MOCTPOCHUS CEUECHU .
CsoiicTBa
IIEpECECYECHU M IIPSIMBIX
H INIOCKOCTEH

17

[Toctpoenue ceuenuit
B NUpamuie, Kyoe no
TpEM TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX YepTExKEN
U 3aIKCh I1aroB
MTOCTPOCHHUS

18

[Toctpoenue ceuenuit
B MMUpaMHuJie, Kyoe 1mo
TpEM TOUYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH
Y 3aIUCh 11aroB
MIOCTPOEHUS

19

[Toctpoenune ceueHuit
B MMUpaMHujie, Kyoe 1mo
Tp€M TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX YepTEkKEH
Y 3aIUCh 11aroB
MIOCTPOEHUSA

20

[Toctpoenue ceuenuit
B NUpamue, Kyoe mno
Tp€M TOUYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YepTeKen
Y 3aMKCh IIaroB
MOCTPOEHUS

21

IToBTOpEeHne
TUTAHUMETPUH:
Teopema o
MIPONOPIIMOHAIBHBIX
orpeskax. [logobue
TPEYTr0JIbHUKOB

22

IToBTOpEeHune




IJITAHUMETPUU:
Teopema Menenas.
PacueTsl B ceueHnsix
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUA
IJITAHUMETPUU U
CTEPEOMETPUU

23

KonTtponsHas pabora
" AKCHOMBI
CTEPEOMETPHH.
Ceuenus"

24

B3anmhuoe
pacrosoKeHue
TIPSIMBIX B
MIPOCTPAHCTBE.
CkpenuBaromuecs
npsmsble. [Ipu3naku
CKpEILUBAIOIINXCS
MPSMBIX.
[TapannensHbie
MpsIMbIE B
MIPOCTPAHCTBE

25

Teopema o
CYIIECTBOBaHHUH U
€IMHCTBEHHOCTH
MPpAMO apajuieIbHON
JTAHHOU MPSIMOH,
MPOXOsIIeH yepe3
TOYKY MPOCTPAHCTBA U
HE JeXallled Ha
JAHHOU MPSIMOA.
Jlemma o mepecevyeHun
napayuieNnbHbIX
MPSIMBIX TIOCKOCTHIO

26

[TapamiensHOCTB TpeX
npsMbIX. Teopema o
TPEX MapajuIeIbHbIX
npsMbIX. Teopema o
CKPELIUBAIOIIUXCS
MIPSIMBIX

27

[TapamensHoe
IIPOEKTUPOBAHUE.




OcHOBHBIE CBOICTBA
napaieIbHOTO
MPOCKTUPOBAHUSI.
N3o06pakenue pazHbIx
¢buryp B
rapasieabHON
MPOCKIIMU

28

entpanpHas
MPOEKLHs. YTOJI C
COHAIpaBJICHHBIMHU
CTOPOHAaMH. YTOII
MEXAY NPSIMbIMU

29

KonTtponsHas pabora
"B3aumHoe
pacrooxeHue
IIpsIMBIX B
MIPOCTpaHCTBE"

30

IlousTus:
MapajieTbHOCTh
NPSAMOM U TIIIOCKOCTH B
MIPOCTPAHCTBE.
[Tpusznak
MapajieIbHOCTH
MPSAMOM U TIIIOCKOCTH.
CaoiicTBa
MapajuieJIbHOCTH
MPSIMOM U TUIOCKOCTH

31

I'eomerpuueckue
3a/lauM Ha
BBIYHCIICHUE U
JI0Ka3aTeNIbCTBO,
CBSI3aHHBIE C
MapayiebHOCTHIO
MPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MPOXOJIAIIETO Yepes
JAHHYIO IPSIMYIO Ha
yepTexe U
MapaJJIENBHOTO
JIPYrou MpsIMOM.
Pacuér oTHOIIEHUI

33

[TapamensHas




IS NIER
MIPUMEHEHHE IS
MOCTPOCHUSI CEYEHUI
Ky0a u
napajuiejenuIe/a.
CaoiicTBa
napajuienenumnena u
MIPU3MBI

34

[TapannenbHbie
mI0ckocTH. [IpusHakn
MapajuIeIbHOCTH ABYX
IIJIOCKOCTEMN

35

Teopema o
MapajuieTbHOCTH U
CANHCTBCHHOCTHU
IUIOCKOCTH,
MPOXOISIIEH yepe3
TOYKY, HE
MIPUHAJJICIKAIIYIO
AHHOMU INIOCKOCTHU U
CIIEICTBUS U3 HEE

36

CaoiicTBa
napauIeNbHbIX
IIJIOCKOCTEM: O
napayiebHOCTH
MPSIMBIX TIEPeCeUYeHUs
IIpH TepeCceueHun
JBYX MapaieIbHbIX
IJIOCKOCTEHN TpeThen

37

KonTtponsHas paborta
"[TapaynenbHOCTh
MPSIMBIX U
ockocteit"”

38

[ToBTOpEHUE: Teopema
[Tudaropa Ha
MJI0CKOCTH

39

IToBTOpEHue:
TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TPEYroJIbHUKA

40

CaoiicTBa Ky0a 1
PSIMOYTOJIBHOTO
napasJiesienumnena




41

Breraucnenue aianH
OTPE3KOB B KyOe 1
MPSIMOYTOJIbHOM
MapaJIeIenuIeIe

42

[lepneHMKyIApHOCTD
IPSIMOM U IJIIOCKOCTH.
[Ipu3nak
MIEPIEHIUKYIISIPHOCTH
IPSIMOM U TUIOCKOCTH

43

[IepneHUKyIpHOCTD
MPSIMOM U TUIOCKOCTH.
[Ipu3nak
MIEPIEHUKYIISIPHOCTH
MIPSIMOM U TUIOCKOCTH

44

Teopema o
CYyIIIECTBOBAHUU U
€MHCTBEHHOCTH
NPpAMO#, TPOXOAIIEN
4epe3 TOUKY
MIPOCTPaAHCTBA U
MEePIEHANKYIISIPHON K
MJI0CKOCTH

45

IInockocTu n
MepIEH UK YIISIPHBIC
UM TIpSIMBIC B
MHOTOTpaHHUKAX

46

IInockocTu n
MepIeH UK YIISIPHBIS
UM TIpSIMBIC B
MHOTOTpaHHUKAX

47

[lepnenaukynsp u
HAaKJIOHHAs.
ITocTtpoenue
NEepHEHINKYIIApa U3
TOYKHU Ha NPSAMYIO

48

[lepnenaukynsp u
HAaKJIOHHAs.
[Toctpoenne
MEepHEeHANKYIIApa U3
TOYKHU Ha MPSAMYIO

49

Teopema o Tpéx
NepIeHANKYIIspax
(npsimast u oOpaTHast)




50

KontponsHas padora
"[lepneHIUKYISIPHOCT
b IPSMBIX U
mockocTeit"”

51

Yron mexny
CKPEIIUBAIOIIUMHUCS
MPSMBIMH

52

ITonck
MEePIICHANKYIISIPHBIX
MPSAMBIX C IIOMOIIBIO
MEePIECHANKYISIPHBIX
IJIOCKOCTEH

53

OproronanbHOE
MPOEKTUPOBAHNE

54

[Toctpoenue ceuenuit
Ky0a, pU3MBl,
MIPaBUIILHON
MIUPaMUJIbI C
MTOMOIIBIO
OPTOrOHAJIBLHOM
MPOEKLINU

55

[Toctpoenune ceueHuit
Ky0a, IpU3MBHlI,
MPaBUILHOM
MIUPaMUJIbI C
MTOMOIIBIO
OPTOrOHAJBLHOU
MIPOEKIINH

56

CummMmeTpus B
MIPOCTPAHCTBE
OTHOCHUTEJILHO
IJIOCKOCTH.
[Iinockoctu
CUMMETpPHUH B
MHOTOTpaHHUKAX

57

IIpusnax
MEPIEHIUKYIIAPHOCTH
IIPSIMOM U TUIOCKOCTHU
KaK CJI€ICTBUE
CUMMETpUHU

58

[IpaBuibHbIE
MHOT'OTPaHHUKH.
Pacuér paccrostHuit ot




TOYKHU J0 IIJIOCKOCTHU

59

[IpaBuibHBIE
MHOTOTPaHHUKHU.
Pacuér paccrosinuii ot
TOYKH JI0 IIJIOCKOCTH

60

CriocoObI OITyCTHTB
NEPIEHANKYIIAPDI:
CUMMCTpUIA, CABUT
TOYKH II0
MapajuIeIbHON IPSAMOM

61

CaBur 110
HenapaJyIeIbHOU
PsIMOM, U3MEHEHHE
paccTostHui

62

KouTtponsHas padorta
"B3anmHOe
pacronoxeHue
MPSIMBIX U INIOCKOCTEN
B npocTpaHcrae 2"

63

[ToBTOpeHue: yron
MeXAy NpSIMbIMU Ha
MJI0CKOCTH,
TPUTOHOMETPHUSI B
MIPOU3BOJILHOM
TPEeyroJjbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpeHwue: yron
MEXIY
CKpEIMBAIOIIUMHUCS
MPSIMBIMU B
MIPOCTPAHCTBE

65

FCOMeTpI/I‘IeCKI/Ie
MCTOAbI BEIYHMCIICHUA
yriia MCXAy NpsAIMbIMU
B MHOT'OI'PaHHHKax

66

JIByrpaHHBIN yroJl.
CBOMCTBO JTMHEWHBIX

YIJI0B IBYTPaHHOTO
yria

67

[lepnenqukynsipHbie
mwirockoctu. CBoOMcTBA
B3aMMHO




NEPIEHINKYIIIPHBIX
IJIOCKOCTEN

68

IIpu3naxk
NEPIEHIUKYIIPHOCTH
IUIOCKOCTEM; TeopemMa
0 NpAMOU
[IEpPECEUECHUS IBYX
IIJIOCKOCTEMN
MEPIEeHIUKYIIIPHBIX
TPEThEN IIJIOCKOCTH

69

[IpssMOyTOIBHBIM
napajuiesienumen; Kyo;
U3MEpEHUs, CBOMCTBA
IIPSIMOYT'OJIBHOTO
napajuiesenuIe a

70

Teopema o quaroHaiu
MPSIMOYTOJIHHOTO
napajenenunena u
CJIEICTBHE U3 HEE

71

CrepeomeTpuyeckue u
MIPUKJIaIHBIC 3a/1a4H,
CBSI3aHHBIE CO
B3aUMHBIM
pacrosioKeHueM
MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEHMeE:
CKpeIMBAOIIHECs
MpsIMBIE,
napasuieNibHbIe
IJIOCKOCTH B
CTaHJIapPTHBIX
MHOTOTPaHHUKAX

73

[Tapa napanmienbHbIX
IUIOCKOCTEN Ha
CKPEITUBAIOIIHNXCS
MPSIMBIX, PACCTOSTHUE
MEXY
CKPEIIUBAIOIINMUCS
MPSIMBIMU B MPOCTBIX
CUTYaLMIX

74

PaccrosHye OT TOUKH
JI0 TJIOCKOCTH,
paccTosiHue OT




HPSIMOM 10 IIJIOCKOCTH

75

Brrunciaenue
pacCTOSTHUNA MEXIY
CKpEILIMBAOIIUMHUCS
NPSAMBIMU C TTOMOIIBIO
NIEPIEHIUKYIIIPHON
IIOCKOCTH

76

TpéxrpanHslii yro,
HEpaBEeHCTBA JUIs
TPEXTPaHHBIX YIJIOB.
Teopema IIudaropa,
TEOPEMbI KOCUHYCOB U
CHUHYCOB JJIst
TPEXTPAHHOTIO yIJIa

77

OJIeMEHTHI
chepudeckoi
TCOMETPHH:
reoe3NYeCKHUe JIMHUU
Ha 3eMiie

78

KonTtponbHas padoTa
"VYrael u pacctosiHug"

79

CucreMaTusanus
3HAHHHI
"MHOTOrpaHHUK U €ro
9JIEMEHTHI"

80

[Tupamuna. Buabl
nupamu/l. [TpaBunbpHas
nupamMua

81

[Tpuszma. Ilpsimas u
HAKJIOHHAsI IPU3MBI.
[IpaBunbHas mpu3zmMa

82

[Ipsamoit
napasiesenumner,
MPSIMOYTOJIbHBIN
napasiesnenunes, Kyo

83

Beinykiisie
MHOTOTPaHHUKHU.
Teopema Dinepa

84

Beinykiisie
MHOT'OTPaHHUKH.
Teopema Jiinepa.
[IpaBuiibHBIE U




IIOJIYIIPaBUJIbHbIE
MHOTI'OTPaHHUKHU

85

KontponsHas pabora
"MHororpaHHuku"

86

[TonsiTue BexkTopa Ha
IUIOCKOCTH U B
MPOCTPAHCTBE

87

CymMma BEKTOpOB

88

Pa3zHocth BEKTOpPOB

89

[IpaBuno
napajuiesIenunena

90

YMHOKEHUE BEKTOpa
Ha 4YUCIIO0

91

Paznoxenune Bekropa
1o 6a3ucy Tpéx
BEKTOPOB, HE
JIeKAIUX B OJTHOM
TIJIOCKOCTH

92

CkansipHoe
MIPOU3BENICHUE

93

Brruncnenue yria
MEXy BEKTOpaMU B
MIPOCTPAHCTBE

94

[Ipocreitmme 3anauu ¢
BEKTOPaMH

95

[Ipocreitmue 3a1auu ¢
BEKTOPaMH

96

[Ipocreitmue 3amauu ¢
BEKTOPaMH

97

KonTtponsHas paborta
"Bektopa Ha
TJIOCKOCTH U B
npocrpanctae"

98

O060011IEHNE U
CHCTEMATHU3ALUS
3HAaHUU

99

O060011IEHNE U
CHUCTEMAaTHU3aLU
3HAHUH

100

HroroBasa
KOHTpOJbHAs paboTa




101

Hrorosas
KOHTpOJIbHast paboTa

102

O0o0011IEHNE U
cUucreMaTrui3alusa
3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102 9

11 KVIACC

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero
padoThl

KonTtpoJbHbie

Jara
H3yUYeHusi

DJIeKTPOHHbIE
uudposbie
oOpa3oBartejibHbIE

pecypchbl

[ToBTOpEHME TEMBI
"Koopaunatsl
BEKTOpA Ha
IJIOCKOCTH U B
npocrpanctae"

[ToBTOpEHME TEMBI
"CkansipHoe
MIPOU3BEICHUE
BEKTOpPOB"

[ToBTOpEHME TEMBI
"Beruncienue yria
MEX1y BEKTOpaMU B
npocrpancrae"

[ToBTOpEHUE TEMBI
"YpaBHeHHE NPAMOH,
MpoXoIAlIe uepes
JIB€ TOYKHU"

YpaBHeHue
IJIOCKOCTH, HOPMAJb,
ypaBHEHUE
MIJIOCKOCTH B
OTpe3Kax

YpaBHeHue
IUIOCKOCTH, HOpMaJlb,
YpaBHEHHE
IUIOCKOCTH B




OTpe3Kax

BekropHoe
IIPOU3BENICHUE

JInHelHbIe
HEpPABEHCTBA,
JIMHEITHOE
MpOrpaMMHUPOBAHUE

JInHelHbIe
HEpPABEHCTBA,
JIMHEITHOE
MpOrpaMMHUPOBAHUE

10

Ananmutndeckue
METObI pacy€Ta yria
MEX1y MPSMBIMH B
MHOTOTpaHHUKaX

11

Ananmutrdeckue
METO/IbI pacy€Ta yria
MEX1Y MIIOCKOCTIMU
B MHOTOTpaHHHKAaxX

12

dopmysia pacCTOSTHUSA
OT TOYKH JI0
IJIOCKOCTH B
KOOpJIUHaTax

13

Haxoxnenue
pPacCTOSHUM OT TOUKU
JI0 TUTOCKOCTH B KyOe

14

Haxoxnenue
PacCTOSIHUN OT TOUKU
JI0 TIJIOCKOCTH B
MpaBUILHOM
nupamue

15

KontponbHas padoTa
" AHamuTu4deckas
reomerpus"

16

CeueHus
MHOTOTPaHHUKOB:
CTaHJIapPTHHIE
MHOTOTPaHHUKHU

17

Ceuenusa
MHOTOTPaHHUKOB:
METO/J] CIEI0B

18

Ceuenuga




MHOFOFpaHHI/IKOBI
CTaHJapTHEIE
IUIOCKOCTH,
HCpCCC‘-ICHI/ISI HpHMBIX
M TNIOCKOCTEH

19

[TapamensHbie
IIpSIMBIE U
IUIOCKOCTH:
napasiesIbHbIe
CCUCHUA

20

[TapamnensHbie
MpsIMbIE U
IUIOCKOCTH: Pacy€T
OTHOILIEHUN

21

[TapannensHbIe
IIpsIMBIE U
IUIOCKOCTHU: YIJIbI
MEXIY
CKpCIIMBAOIIUMHUCA
HPSIMBIMU

22

[TepnienauKkynsipHbIE
MpsIMbIE U
MJIOCKOCTH:
CTaHJIapTHBIE Maphbl
MEePIEeHIUKYIIIPHBIX
IJIOCKOCTEH U
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB

23

[lepneniukynsapHsie
MpsIMbIE U
IJIOCKOCTHU: TeopeMa
0 Tpex
MePIeHIUKYIIIpax

24

[lepneniuKynsapHbie
MpsIMBIE U
MJIOCKOCTH:
BBIYHCIICHUS JITHH B
MHOTOTPaHHUKAX

25

IToBTOpEHue:
IJI0LAAN
MHOTOYT'OJIbHUKOB,
bopmynbl s
MIOIIAJICH,




COOOpaxeHus
oao0ust

26

IToBTOpEHueE:
TUTOII AN
MHOT'OYTOJIbHUKOB,
bopmynbl st
TIOIIAJICH,
COOOpaxeHMs
no100us

27

[ToBTOpEHME:
IJI0LIAAN
MHOTOYTOJIbHUKOB,
(dbopMyIbl 11t
TUIOIIAJIECH,
cooOpakeHus
noxoous

28

IInmomanu ceuennit
MHOTOTPaHHUKOB:
IO IH
MMOBEPXHOCTEH,
paspe3aHusi Ha 4acTH,
cooOpakeHus
nonoous

29

IInomanu ceueHnit
MHOTOTPaHHUKOB:
IJI0LIAAN
MMOBEPXHOCTEH,
paspe3aHusi Ha 4acTH,
cooOpakeHUs
nonoous

30

KonTtponsHas paborta
"I[ToBTOpEHUE:
MHOTOTPaHHUKH,
ceueHus
MHOTOI'PaHHUKOB"

31

0O0BéM Terra. O0beM
MPSIMOYTOJIBHOTO
napauiesienumnea

32

3anaun 00 yABOCHUH
Ky0a, 0 KBajjpaType
Ky0a; 0 TpHCEeKLUU
yria

33

CrepeomMerpuueckue




3a/1a4u, CBSI3aHHEIE C
00BEMOM
MPSIMOYTOJIBHOTO
napasuiesienunea

34

[Ipuxknagneie 3a1auu,
CBSI3aHHBIE C
BBIUYHCIICHUEM
00BEMa
MPAMOYTOJIBHOTO
napajuiesenuIena

35

O06BéM npsiMoit
TIPU3MBI

36

CrepeoMerpuueckue
3aj1a4M, CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB MpAMOIt
TIPHU3MBI

37

[Ipuxnagneie 3a1ayu,
CBsI3aHHEIE C
00BEMOM TIPSIMOM
MPU3MBI

38

Brranciaenue
00BEMOB TeJI ¢
TIOMOIIILIO
OTPENIEIIEHHOTO
nHTerpana. O0bEM
HAKJIOHHOM MPU3MBI

39

Brrunciaenue
00BEMOB TEJI C
MTOMOIIBIO
OMPEICIIEHHOTO
unterpana. O6bém
MTUPaAMU/IBI

40

dopmyna o0bEMa
MUPaAMUJIBIL.
OTtHoueHue 06beMOB
MUpaMuj ¢ OOIIHUM
yTJIOM

41

dopmyna o6bEMa
MUPAMUJIBIL.
OTtHoueHue 06beMOB
MUpaMuj ¢ OOIIHM
yTJIOM




42

CrepeoMerpuueckue
3aJjauu, CBSI3aHHBIE C
o0BbEMaMu
HAaKJIOHHOM IIPU3MBI

43

CrepeomMerpuueckue
3a7a4M, CBSI3aHHBIE C
00BEMaMU HPaMUIBI

44

[Ipuxnagneie 3axaun
1o Teme "O0BbEMBI
Ten", CBA3aHHBIE C
00BEMOM HAKJIOHHOM
TIPU3MBI

45

[Ipuxnagneie 3amaun
1o Teme "OOBEMBI
Ten", CBA3aHHEIC C
00BEMOM MUPaMHU/IBI

46

[IpumeHeHne
00BEMOB.
Brranciaenue
paccTosiHus 10
IIOCKOCTH

47

KonTtponbHas padoTa
"O0BEM

MHOTOrpaHHuKa"

48

Huwmaapudeckas
TTOBEPXHOCTb,
oOpazyromue
HWIMHAPUYECKON
MMOBEPXHOCTHU

49

Humunap. Hpsmoit
KPYTOBOW LUJIUHAP.
[ Inomane
MIOBEPXHOCTHU
LUJTMHIpA

50

Konnueckas
MMOBEPXHOCTb,
oOpa3ymomue
KOHHUYECKOU
nosepxHocTu. Konyc

51

Ceuenue KoHyca
IJIOCKOCTBIO,
napajuieIbHON




IIIIOCKOCTH
OCHOBAaHUsA

52

VY ced€HHbI KOHYC.
N3o6paxkenue
KOHYCOB U
YCCUYEHHBIX KOHYCOB

53

[Tnomane 6oxoBOM
[IOBEPXHOCTHU U
IIOJTHOW ITOBEPXHOCTH
KOHyca

54

[Tnomans GokoBoM
MTOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH
KOHyca

55

Crepeomerpuueckue
3aJja4y Ha
JIOKA3aTeJIbCTBO U
BBIUMCJICHHUC,
MMOCTPOCHUEM
CEUYEHUN UINHAPA,
KOHYCa

56

CrepeomeTpuyeckne
3aJa4y Ha
JIOKA3aTeJIbCTBO U
BBIYHCJICHHE,
MTOCTPOCHUEM
CEUYEHUN LUIUHIPA,
KOHYCa

57

[Ipuknagaeie 3a1aum,
CBSI3aHHBIE C
IAJTUHIPOM

58

KonTtponrHas pabora
"Tena BparieHus:
LUJIMHIP U KOHYC"

59

Coepa u map

60

Iepeceuenue cepsl
U 11apa ¢
IJIOCKOCTBIO.
Kacanue mapa u
cdepbl TIOCKOCTHIO.
Bun u nzobpaxenue
mapa




61

Iepeceuenue chepbl
U 1mapa ¢
IUIOCKOCTBIO.
Kacanue mapa u
cepbl TUIOCKOCTHIO.
Bun u nzobpaxkenne
mapa

62

YpaBHenue chepsl.
[Tnomane chepst u e€
yacTeu

63

Cummetpus cdepsl u
mapa

64

CrepeoMerpuueckue
3aJla4M Ha
JIOKa3aTeIbCTBO U
BBIUMCJICHHUC,
CBsI3aHHBIE cO cepoit
1 TI1apowm,
MTOCTPOCHUEM HX
CEYECHMH TIOCKOCTHIO

65

CrepeomeTpuyeckue
3a/lauM Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHHE,
CBsI3aHHBIE CO chepoi
U 11apow,
MTOCTPOCHUEM UX
CEUEHUH MIOCKOCTHIO

66

[Ipuknanueie 3anauu,
CBsI3aHHBIE CO chepoit
U I1apoM

67

IToBTOpEHME:
OKPYXHOCTb Ha
IIJIOCKOCTH,
BBIYMCIICHUS B
OKPY>KHOCTH,
CTaHJapTHbIE
noaoous

68

Paznuunbie
KOMOMHAIIMHU TeI
BpAIICHUS U
MHOTOTPaHHUKOB

69

3agauu mo TeMe




"Tena u NOBEPXHOCTU
BpaueHus"

70

3amayu no Teme
"Tena u NOBEPXHOCTHU
BparmieHus"

71

KonTtponsHas pabora
"Tena u NOBEPXHOCTHU
BparieHus"

72

O06bEM IuIMHApA.
Teopema 06 06bEMe
MPSIMOTO IAJITMHIPA

73

Bremaucnenne
00BEMOB TeII C
MIOMOIIILIO
OTPENEIIEHHOTO
unrerpana. O0bEM
KOHYCa

74

ITmomamu OOKOBOM 1
ITOJTHOW MMOBEPXHOCTH
KOHYCa

75

CrepeomeTpuyeckue
3a7a4M, CBSI3aHHBIC C
BBIYHCIICHUEM
00BEMOB IIMIIMHIPA,
KOHYCa

76

[Ipuknanueie 3a1a4n
o Teme "OOBEMBI U
IJI0IIAAN
MoBepXHOCTEH TEen"

77

O6béM mapa u
IAPOBOTO CEKTOpA.
Teopema 00 00bEME
mapa. Imomanae
cdepsl.
CrepeoMerpuueckue
3a/1a4u, CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB 111apa,
IapOBOT'0 CETMEHTa
U I1apOBOTO CEKTOpa

78

[Mpuknanueie 3aaa4n
o teMe "OOBbEMBI




Ten", CBsI3aHHBIE C
00BEMOM 1m1apa u
TUIOIIAJbI0 chepsl.
COOTHOIIIEHUS MEK]TY
[JIOIAIMH
MMOBEPXHOCTEN U
00BEMaMH 110 T00HBIX
Tel

79

ITooOHbIe Tena B
MIPOCTPAHCTBE.
H3menenue o0néma
MIpH OO0 H.
CrepeoMerpuueckue
3a7a4M, CBSI3aHHBIE C
BBIYHCIIEHHEM
00BEMOB TeJI U
Ioniaaei
ITOBEPXHOCTEN

80

KouTtponsHas pabota
"TTnomaan
MOBEPXHOCTH U
00BEMBI KPYTJIIBIX

n

TCII

81

JBrokeHust
MPOCTPAHCTBA.
OToOpaxkeHusl.
JBrokeHus u
PaBEHCTBO QUTYD.
OO01ue cBOUCTBA
IBIDKECHUN

82

Bunanl nBmxeHuii:
napaJyieabHbIA
MEepPEHOC,
LIEHTpalbHas
CUMMETpHU,
3epKaJibHast
CUMMETpHS, TOBOPOT
BOKPYT IPSIMOU

83

[IpeoOpazoBanus
nooOus. [Ipsmas u
cdepa Diinepa

84

FeOMeTpI/ILICCKI/Ie
3aJa4u Ha




MIPUMEHEHHE
JIBMKCHUS

85

KontponsHas padora
" IBU>KEeHUS
npocrpaHcTaa”

86

OO6o6maroree
noBropenue 11
MOHSITHHA U METOJIOB
Kypca reomerpun 10—
11 knaccos,
CHCTEMAaTHU3allHs
3HAHUM:
"[TapamniensHOCTD
MPSIMBIX U
IUIOCKOCTEH B
MIPOCTpaHCTBE"

87

O6o6maromiee
noTopenue 11
HOHATUU U METOZIOB
Kypca reometpun 10—
11 knaccos,
cUucTeMaTu3aIus
3HaHuil: "BekTopsl B
npocrpanctae"

88

O6o06mmaromiee
noBTopenue 11
HOHATUNA ¥ METOZOB
Kypca reometpuu 10—
11 knaccos,
cUCTeMaTU3aIus
3HaHuil: "BekTopsl B
npocrpanctae"

89

Oo6o01aromiee
noTopenue 11
MOHATHI U METOJIOB
Kypca reomerpuu 10—
11 knaccos,
CHUCTEMAaTH3aLMs
3HaHui: "O0Bbem
MHOTOTpaHHUKa"

90

Ob6o6maromee
noBropenue 11
MOHATHI U METOJIOB




Kypca reomerpuu 10—
11 knaccos,
CUCTEMAaTH3aLMs
3HaHuit: "O0bemM
MHOTOTpaHHUKa"

91

Oo6oOmaroriee
noBropenue 11
MOHSITHHA U METOJIOB
Kypca reomerpun 10—
11 xnaccos,
CHCTEMAaTU3allHs
sHanui: "[Inomanu
MTOBEPXHOCTH U
00BEMBI KPYIJIBIX

n

TCII

92

O6o06maromee
nosTopenue 11
HOHATUU ¥ METOJOB
Kypca reomerpun 10—
11 knaccos,
CHCTEMaTH3alIHs
sgangui: "Ilnomanu
MOBEPXHOCTH U
00BEMBI KPYTJIIBIX

n

TCII

93

Hrtorosasa
KOHTpOJIbHAS paboTa

94

Hrtorosasa
KOHTpOJIbHAs paboTa

95

[ToBTOpEHME,
000011eHE U
CHCTEMATHU3aLIH
3HAHUI

96

Hcropus passutus
CTEPEOMETPUHU KaK
HayKU U €€ poJib B
pa3BUTUH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

97

Hctopus pa3BuTus
CTEPEOMETPUHN KaK




HayKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus pazsutus
CTEpPEOMETPUHN KaK
HAyKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTU I

99

Hcropus pazsutus
CTepEeOMETPUHN KaK
HAyKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

100

Uctopus pazputus
CTEPEOMETPUHU KAK
HAyKHU U €€ POJIb B
pa3BUTUH
COBPEMEHHBIX
VWHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHUI

101

Hcropus passutus
CTEPEOMETPUHN KaK
HAYKU U €€ pOoJIb B
pa3BUTHH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

102

Hcropus passutus
CTEPEOMETPUHU KAK
HayKU U €€ poJib B
pa3BUTUH
COBPEMEHHBIX




HWHXXCHCPHBIX U
KOMIIBIOTCPHBIX

TEXHOJIOTUU

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102 |

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VISl YHEHUKA

Anrebpa u Hauana marematudeckoro ananuza YMK 1. A. Anumos, FO. M.
Komsarnn, M. B. Tkauésa u np. 10-11 knaccel

I'eomerpuss YMK JI. C. Atanacsu, B. @. byry3o0s, C. b. Kagomuena 10-11
KJ1aCChl

METOAUYECKHWE MATEPUAJIbI JIJI YVUUTEJIA

Anrebpa u Hauana Mmarematudeckoro ananusa Y MK 1. A. Anumos, FO. M.
Kossirun, M. B. Tkauésa u ap. 10-11 knaccsl

I'eomerpus YMK JI. C. Atanacsn, B. @. byty3os, C. b. Kagomuesa 10-11
KJ1aCChI

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

* http://window.edu.ru/ DnexTpoHHas OHOIMOTEKA YUCOHHKOB H METOTNICCKUX

MaTepHalioB
* http://www.math.ru Matepuaibl mo MareMaTuke B EXMHON KOJIEKIIMN



http://window.edu.ru/
http://www.math.ru/




