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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 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  MOHATHS  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpeluBawomuecs mnpsmble. [Ipu3Haku CcKpemmBaroniuxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWICTBa NapajIeIbHOrO MpoekTUpoBaHus. W3o0paxeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (PUTYpbl HAa IJIOCKOCTH: TETpadlp, Mapajielenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
IOpU3HAK NEPIEHANKYIIPHOCTH MPSIMOM M IJIOCKOCTH, TEOpeMa O MpsMOn

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

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

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JIBYIPaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCMHYCOB U CHHYCOB JJIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpPsSAMOYIOJBbHBIM — MHapajuleseNuIe]; HW  €ro  CBOMCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBUiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TpaHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

Bbluncienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, [MaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
TeopemMa O IUIOIIAAN YCEUEHHOU TUPAMUIBL.

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, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BeKkTopaM. [IpsAMoyrosbHas  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,
chepuueckass TOBEPXHOCTh, oOOpasyromue TmoBepxHocTe. Tema BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

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

KoMOuHanum Tem BpamieHuss ¥ MHOTOTrpaHHUKOB. [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, KOHYyCa, IUIomaas chepsl U e€ yacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJl BpalllCHUs: CEUEHUS IUINHIpA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no ©Oazucy. KoopaWHATHO-BEKTOPHBIM METOJ MPU PEIICHUH TEOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

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



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3ULIMHU 00YUaIOIIEeTrocs: KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]ay, PEIICHUH, PacCyKJICHHUH, BOCIIPUUMUYHUBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYyAYy, OCO3HAHHME LIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKOMY  OOpa3oBaHHIO M



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, IMUIAHUPOBAHHE IIOCTYMKOB W OLEHKH HMX BO3MOXXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKON HayKu Kak cdepbl YeJTOBEYECKOW ESITeIIbHOCTH, ATamoB €&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(DUKAIIUY,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSATENILHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

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

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, APryMEHTHPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTaMU, IBICHUSMH, MTPOLIECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATH WHGOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJYUYCHHBIN PE3yJbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajnaora, oOHAapY)KMBATh Pa3IMYMe W CXOJCTBO IO3WIIHH, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



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

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTEeMaTUYE€CKOU 3aJ1a4H;

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

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHKEHUST WM HEJOCTHXKEHUSI Pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHON paboOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBIMIOJHATH CBOIO YacTh palbOThl U
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaroniuiicss HAy9uTCs:

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

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

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

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOT'OI'PaHHUKOB MJIOCKOCTBIO;

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

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

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

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W IUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IIOCKOCTh CHUMMETPUH
durypsr;

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HaXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJIEKaTh, MPeoOpPa30BbIBATh U HMHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IMOMCKa pEIIeHHs MaTeMaTHYecKd CPOpMyJIUpPOBAHHOU
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHH Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

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

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

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

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOIDAaHHMK, BIMCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTE,U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUJ CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METOA IIPHU PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUS] CEUYEHHUW: METOJ CIJIEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJArarolliuX HECKOJbKO IIAaroB pELICHUs, €CIU YCIOBUA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

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

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKHUX 3a1aY;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peaIbHbIE CHUTYallMM Ha S3bIKE T'€OMETPHUH, HUCCIENOBATH MOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPOrpaMMblI Bcero Konrpoarueie | Ipakruteckue 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 [eprieHAUKYIAPHOCTH MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 pacCTOSIHUS 16 1
MHororpaHHuKH 7 1
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KVIACC

KosnnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/mm KonrtpoJsbnbie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
CUCTeMaTH3aIus 3HAHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3alls 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuu: TOUKA, IpsAMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300pakKeHHsI Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKarouecs npsmas ¥ mioCKoCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: mepeceKaronuecs MmIOCKOCTH,
nepeceKaroIuecs npsimas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CriocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHUs PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Uepe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYCHHBIX IJIOCKOCTEH. PackpammmBanue
MOCTPOCHHBIX CEYEHUI Pa3HBIMH LIBETaMU

12

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

13

N300paxenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14

Merton ciaenoB ajs MMOCTPOCHUMA CeYeHHI




15

Mertoa cieoB Ui OCTPOSHHS CEUCHUIA.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aIHCh IIT1aroB
MTOCTPOCHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha p&bpax. Co3naHue
BBIHOCHBIX YePTESKEH M 3aITHCh IIaroB
MOCTPOCHHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aMuch 11aroB
MOCTPOCHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aHUCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPIIMOHANBHBIX oTpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

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




23

KonTposnbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmuBaromuxcs
npsMbIX. [lapamiensHble npsMble B
MIPOCTPaHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npssMoi. Jlemma o nepecedeHnmn
MapaIJIEIbHBIX MPSAMBIX TIIOCKOCTHIO

26

[TapannensHOCTH TpeX MpsAMBIX. Teopema o
TpEX MapaiedbHbIX NMPSAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSAMBIX

27

[TapannensHOE TPOSKTHPOBAHHKE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoektupoBanus. 3o00paxkeHune pa3HbIX
(duryp B mapamuieabHON TPOSKIINH

28

LlenTpanbHas npoekus. Yrou ¢
COHAIpaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXIY NPSIMbIMU

29

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

30

IloHsTHs: mapajilIeJIbHOCTb HpﬂMOfI u
TIJIOCKOCTH B ITIPOCTPAHCTBE. HpI/I3HaK
napalsIeJIbHOCTU HpﬂMOﬁ " IJIOCKOCTH.




CaoiicTBa NapayuIeIbHOCTU IPSIMOU U
IUIOCKOCTH

31

['eomerpuueckue 3a/1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTBIO MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHas mpoeKuus, IPUMEHEHUE
JUTSI TIOCTPOEHUS CeYeHUH KyDa 1
napamenenumnena. CBoncTBa
napajuiesienune1a u Npu3sMsl

34

[TapannensHble WI0cKoCTH. [Ipu3Haku
MapayuiebHOCTH JBYX IMJIOCKOCTEH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIeH
yepe3 TOUKY, He MPUHAAISKAILYIO JTaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CBolicTBa napajuielIbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH NPSIMBIX TIEPECEUCHUS
MIPH EPECEUEHUN ABYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

37

CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH TPSAMOI C
JBYMsI ITapaJIJIEIbHBIMU TUIOCKOCTSIMU




38

[ToBTOpenue: Teopema [Mugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenunena

41

Brruncnenue 1iaMH oTpe3KoB B KyOe 1
MIPSIMOYT'OJIBHOM ITapajuIeIeuIe1e

42

[lepneHIUKYISIPHOCTD PSAMOU U
mockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

43

[lepneHMKyYISIPHOCTD NPAMOU U
mwrockocTH. [TpusHak
HEPIECHIUKYIIIPHOCTH MPSMOU U
IIJIOCKOCTH

44

TeopeMa o CyllleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIEH
4yepe3 TOUKY IMPOCTPAHCTBA
MEePIEHIUKYIISIPHON K TUIOCKOCTH

45

IInockocTtu u MEPINCHAUKYIISAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

46

IInockocTtu u MNEPNCHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

47

[leprieHauKynsp U HAKJIOHHASL.
ITocTpoenue nepneHuKyIisgpa U3 TOUYKN Ha

PSIMYIO

48

[leprieHAUKyISAp U HAKJIOHHASL.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

Teopema o0 TpEX nepHeHANKYIApax

49
(mpsimast 1 oOpaTHast)

50 Teopema o0 TpEX nmepneHAUKYIApax
(npsimast u oOpatHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MPSIMBIMU
[Touck neprneHauKyIIpHBIX MPSIMBIX C

52 MTOMOIIBIO IEPIIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHaiabHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTOHAJIBLHOW MPOEKIUU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBUJIbHON NUPaMUIbI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHUTEJBHO TUIOCKOCTH. [ImockocT
CUMMETpU B MHOI'OTPaHHUKAX

57 [Ipu3Hak nepneHANKYISPHOCTH IPSIMOM U
IJIOCKOCTH KaK CII€JCTBUE CUMMETPUN

58 IIpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 IIJIOCKOCTH

59 [IpaBuiibHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHHUN OT TOUKH JI0 IIJIOCKOCTH

60 CrniocoObl ONyCTUTh NEPIIEHANKYIISAPHI:




CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHON IIPAMOM

61

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponsHas padora "B3anmuoe
pAacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTae”

63

[ToBTOpEHME: yron Mex 1y NpSIMbIMHA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckre METOIbl BHIYUCICHUS
yriia MeX]ly MPSIMBIMH B MHOTOTpaHHUKAX

66

JByrpanHubiii yroj. CBOMCTBO JIMHEWMHBIX
YIJI0B IBYTPaHHOIO yria

67

[TepnienaukynspHelie maockocti. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeH sl IBYyX MI0CKOCTeN
MEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyronbHbIN Mapajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napasiesenumnesa

70

TeopeMa 0 AUaroHaJii npsMoyroJibHOTO




apajiiejacnuiecaa u CJICACTBUC U3 Hee

71

CrepeomMeTpriecKue U IPUKIaJIHbIC
3aJ1a4d, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieTbHbIE TUIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAaX

73

[Tapa nmapaynenbHbIX JI0CKOCTEN Ha
CKpPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSMOU JI0 TVIOCKOCTH

75

BrrunciieHue paccToOAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpanHblil yroJy, HEPaBEHCTBA ISl
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

77

DneMeHTHI chepuuecKoil reOMEeTPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTtponsnas pabota "Yrisl u
paccrosiHus"

79

CucremaTtuzanus 3HaHUN "MHOrorpaHHUK
U €ro 3JIEMEHTHI"

80

[Iupamupa. Buas nupamun. [Ipasunbaas
nupamuja




[Ipusma. IIpsmas u HaKJIOHHAS IIPU3MBI.

81 1
[IpaBunbHas npusma

82 [IpssmMoit mapayenenunen, 1
MPSIMOYTOJIBHBIN Mapajuieenumnes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U OTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KounTtponbnas pabora "MHuororpaHHuKT" 1

86 [TonsiTne BEeKTOpa Ha IJIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuso mapanmnenenurnena 1

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Pa3znoxxenue BekTopa no 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
TUIOCKOCTH

92 CkaysipHO€ NMPOU3BEICHUE 1

03 Beruncnenue yria Mexay BEKTOPaMu B 1
POCTPAHCTBE

94 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1

95 IIpocreiimme 3anaun ¢ BEKTOpaMu 1

96 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

97 IIpocreiimme 3anaun ¢ BEKTOpaMu 1

98 O06o011eHre U cucTeMaTu3alus 3HaHUN 1




99 O06o01IeHne U cucTeMaTu3anus 3HaHu ! 1
100 HTorosas KoHTpoJbHAs padoTa 1
101 Hrorosas koHTpoJsbHAs paboTa 1
102 O06o01IeHre U cHCTeMaTH3alus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME




11 KVIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueckue
Bcero H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue Temsl "CrasipHoe 1
MPOU3BEJICHHE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEXIy BEKTOpaMH B TPOCTPAHCTBE"
4 [ToBTOpEeHue TemMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 IBE TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHUE IJIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
MIPOrpaMMUPOBAHUE
10 AHanuTU4YeCKue METO/bl pacyéra yria 1
MEXKy MPSMBIMA B MHOTOTpaHHUKAX
1 AHanUTHYECKUE METObI pacyéTa yria 1
MEXKy IIIOCKOCTSIMA B MHOTOTpaHHUKAX
12 dopmyna pacCTOSAHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAX

HaxoxpaeHue paccTosiHui OT TOYKU J10

13
IJIOCKOCTH B KyOe

14 HaxoxaeHne paccTosHUN OT TOYKH 10
IJIOCKOCTH B MIPABUILHOW TUPAMH/IE

15 KonTtponbHas pabota "Ananuruyeckas
reoMerpus"

16 CedeHHsI MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CedeHust MHOTOIPaHHUKOB: METOJI CIIEJIOB
CeyeHHsI MHOTOT'PAHHHUKOB: CTaHAapTHBIC

18 IJIOCKOCTH, TIEPECCUCHUS IPSIMBIX U
IUIOCKOCTEH

19 [TapannensHbIe TPSIMBIE U TFIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannensHbIe TPSIMBIE U TFIOCKOCTH:
pacy€r OTHOIIECHUM
[TapaniensHbIe TPSIMBIEC U TFIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIHBAIOIIUMHUCS
MPSMBIMHU
[lepnientuKynsapHbIE MPSMBIC U

99 IJIOCKOCTH: CTaHAapTHBIE Tapbl
MePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSMBIX, CAMMETPUH MHOTOTPAaHHUKOB
[lepnieHIuKynApHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPeX
MePIeHIUKYIIApax

24 [lepnenqukynsipHbIe IPSMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TI0IaeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TIJI0IA IeH, COOOpaKEeHHS TOI00Us

27

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTA IeH, COOOpaKEHHUS TI0100MsI

28

[Tnomaay cedeHnit MHOTOTPAaHHUKOB:
TJIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKECHHUSI 110 100Mst

29

[lnomany ceyeHnii MHOTOrPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKECHHUSI 110 100Mst

30

Kontponbnas padota "[loBropeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06béM Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3ajgaun 00 yABOEHUM Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUYECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napasiesenumnesa

34

HpI/IKHa,[[HLIe 3aaa4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO

napajienenureaa

35 O0BEM PSAMOY TIPU3MEI

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

37 [IpuknagHeie 3a1a4n, CBsI3aHHBIE C
00BEMOM NIPSAMOI TPU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uarerpaia. O0bsEM
HaKJIOHHON ITPU3MBbI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenénnoro uarerpaia. O0bEM
A PAMHUJTBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

41 ®dopmyna 00pEmMa mupamuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM yTIIOM

42 CrepeoMeTprYeCKHUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMHU HAKJIOHHOW MTPU3MBI

43 CrepeoMeTprYECKHUE 3a/1a4H, CBI3aHHBIC C
00bEMaMU TTUPAMHMIBI
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknanueie 3anaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Ipumenenne o0bEMOB. Boruncienue

pacCcToAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunmuuap. [psmoi KpyroBoi HUIUHAP.
[lnomaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckas moBepXHOCTh, 00pa3yromme
KOHMYECKOW noBepxHocTH. Konyc

51 CedeHue KOHyca IIIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 VYceuénnslil konyc. M3o0paxenue
KOHYCOB U yCEYEHHBIX KOHYCOB

53 [Tmomaae 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaas 60KOBOM MOBEPXHOCTH H
IOJIHO MMOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JI0Ka3aTeJIbCTBO U BEIYMCIICHHE,
MIOCTPOCHUEM CEYEHHI LIUIMH/IPA, KOHYyCca
CrepeoMeTrpHuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHHI HUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
UIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
UIHHIPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocTho. Kacanue mapa u cepbl
IUIOCKOCTBI0. B 1 n3o0paxkenue mapa

61

ITepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u cepsl
IUIOCKOCTBIO. B 1 n300paxkenue mapa

62

VYpasuenue chepsl. [Tnomans chepst u eé
yacreu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO chEPOi U 1IapoM,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

65

CrepeoMeTpHuecKHe 3a1aui Ha
JI0Ka3aTebCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Cepoii U mapoMm,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoii u mapom

67

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

68

Paznuunbie KOM6I/IH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpalieHus"

70

3agaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"




71

KonTtponenas padota "Tena u
IIOBEPXHOCTHU BpalieHus"

72

O6bém muuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brrunciienne 0065EMOB TEI ¢ IOMOIIBIO
onpenenéHHoro uuterpana. OobpEm
KOHyca

74

TTimomam OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuecKre 3a/1aul, CBI3aHHbBIE C
BBIYHCIIEHUEM 00bEMOB LIMWIIMHPA,
KOHyca

76

[Ipuknagasie 3agaun mo Teme "OO0bEMBI 1
IJION[a Ay MOBEpXHOCTEN Ten"

77

OO0BEM 1mapa U IapoBOTrO CEKTOPA.
Teopema 06 00bEme mrapa. [Tnomaas
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYHCIEHNEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBI3aHHbBIE ¢ 00BEMOM IIapa u
ioaapio ceprl. COOTHOMICHUS MEXKIY
TJIOIAIIMK TTOBEPXHOCTEH U 00bEMaMu
ITOTIOOHBIX T

79

[TogoGHbIE Tena B TPOCTPAHCTBE.
N3menenne 06bEMa mpu Mo 1001u.
CrepeoMeTpHUeCcKUe 3a/1a41, CBSI3aHHbIE C




BBbIUHMCIICHHEM 00BbEMOB TeJl U IUIOLIaaeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX TN

81

JBuxenus npoctpancTBa. OToOpakeHUS.
JIBm>xeHust u paBeHCTBO (uryp. O6mme
CBOMCTBA JIBKCHUI

82

Buabl 1BuMKeHMIN: TapauienbHbII
MEPEHOC, LICHTPAJIIbHASI CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
psAIMOM

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1au Ha IPUMEHEHUE
JIBUKCHUS

85

KonTtponbHas padoTa "BekTopsl B
npocrpasnctae"

86

O6o06matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3aIs 3HAHUIL:
"[TapayyienbHOCTh MPSAMBIX U IIJIOCKOCTEH
B IIpOCTpaHCTBE"

87

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

88

Ob6o6maromniee noBroperue 11 nmoHsATHi U
MeTOJIOB Kypca reomerpun 10-11




KJIACCOB, CHCTEMAaTH3aI1s 3HAHUH
"BexTopsl B npocTpaHcTBe"

89

Oo6o6maromee moBroperue 11 moHsTHi U
MeT0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOrOrpaHHuka"

90

O6o06maromniee nopropenue 11 noustuii u
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHHUHN:
"O6beM MHOTOrpaHHUKA"

91

O6o6maromniee nopropenue 11 noustuii u
METOJIOB Kypca reomerpun 1011
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIx Ten"

92

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

93

Hrorosas koHTposbHAs paboTa

94

Hrorosas koHTposbHas paboTa

95

[ToBTOpEHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

96

Hcropus pa3BUTHSA 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
HAayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX 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 UHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCMOMBI CTEPEOMETPHH M CIEICTBHS M3 HUX IPH pPEIICHUH
' reOMETPUYECKHUX 33129
73 OnepupoBaTh TOHSATHAMH: TAPAUIETBHOCT MW MEPIEHAUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccupumnupoBaTh B3aUMHOE PACIOJIOKEHHE TPSIMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATUSMHU: JIBYIPaHHBIA YTOJI, TPaHW JABYTPAHHOTO YIJIa,
7.5 pedpo NIBYrpaHHOIO yrIJa, JUHEWHBIN yroi JIBYTpaHHOTO yria, TpagycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATHUSMU: MHOTOTPAHHUK, BBINYKIBIM M HEBBITYKIIBINA
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPaHHUKA, PAaBUIIbHBI MHOTOTPAaHHUK
77 PacrioznaBath OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MMpamMujaa, MpHU3Ma,
' MPSIMOYTOJIHHBIN MMapajuiesienurIie1, Kyo)
Knaccudpunmposare ~ MHOTOTpaHHUKHM,  BbIOMpas ~ OCHOBaHUSA  JIs
7.8 KJaccuUKaIK (BBIMYKJIbIE U HEBBIMYKJIble MHOTOIPAaHHUKHU, MPABUIIbHBIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE TPU3MBI, TapaJuIeIeIUIIe b))
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
710 OOBACHATD MPUHIUIBI TOCTPOCHHUSI CEUEHUN MHOTOTPAaHHUKOB, HCIOIb3YA
' METOJI CJIEJIOB
Ctpouth ceyeHHS] MHOTOTPAHHHKOB METOJOM  CJIE/IOB, BBINOJHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJIEHUE T'€OMETPUUYECKUX BEJIMYUH MO oOpasnam
WIA QJITrOpUTMaM, IPHUMEHSAS HW3BECTHbIE AHAIUTHYECKHUE METO/bl MpH
7.12 pEeLIeHUH  CTAaHJAPTHBIX MaTeMaTHMYeCKUX 3aJad Ha  BBIUYHCIIEHUE
pacCTOSIHUHA MeXay ABYMS TOYKAaMH, OT TOYKH 1O NPSAMOH, OT TOUKHJIO
IUIOCKOCTH, MEX]ly CKPELIUBAOIIUMUCS MPSIMBIMU
Pemare 3amaun Ha HaXOXKJEHHE I'€OMETPHUUECKUX BEIMYMH HO 0Opa3nam
713 WIM aIroOpuTMaM, INPUMEHSS HW3BECTHBIE AHAJIUTUYECKUE METOAbl IpHU

PCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCICHUC YTJIOB
MCKAY CKPCIIUBAIOIIUMUCH IIPAMBIMU, MCKIY HpHMOfI N TIIIOCKOCTHBIO,




MCXKAY IJIIOCKOCTSAMH, ABYI'PAHHBIX YI'JIOB

Beruncnsate 00BEMBI M MJIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3MA,

7.14 nupaMuza) ¢ NpUMEHEHHEM (OpMyJ, BBIYUCIATH COOTHOILICHUS MEXKIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOJIOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATUAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, IMpeICTaBICHHYI0 Ha
yepTexax U pUuCcyHKax
[IpumensaTs reomeTpuyeckue (GaxKThl ISl PELIEHUS CTEPEOMETPUUYECKHUX
7.17 3a7a4, MPEINOJaramiiiX HECKOJIbKO IIaroB pEIICHUs, €CIU YCJIOBHUS
MIpUMEHEHHUS 3a]IaHbI B SIBHOM opme
718 [IpuMeHATs mpocCTEHIIME MPOrpaMMHBIE  CpPEACTBA M JJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBoUTE MpUMEpPHl MaTEeMaTHUYECKHUX 3aKOHOMEPHOCTEH B Mpupoae M
' YKU3HHU, PAcIIO3HABATh MPOSBIEHUE 3aKOHOB F€OMETPUH B UCKYCCTBE
[IpumeHsTh MOTydeHHbIE 3HAHUS Ha MpaKTHKE: aHAJM3UpPOBaTh peajbHbIE
CUTYallud ¥ MPUMEHSTh U3ydEeHHBIC TIOHSATHS B TIPOIIECCE MOMCKA PEIICHUS
MaTeMaTH4ecku chOpMYyIUPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh pealbHbIE
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCIECIOBATh IOCTPOCHHBIE MOJCIU C
HCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHH U TEopeM, ammapara ajareopsl,
pemaTh ~ NpaKkTHYECKUEe  3a/auyd,  CBSI3aHHBIE C  HAXOXKJICHHEM
reOMEeTPUYECKUX BETUUUH
11 KJIACC
Kox .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero o01mero o0pa3oBaHusi
pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh NOHATHUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 LWINHAPUYECKOM IMOBEPXHOCTH, IMIMHIP, KOHHMYECKAs IOBEPXHOCTD,
o0pasyromne KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BPaLLCHHS
6.4 Knaccuduimpoats B3auMHOE pacroioskeHue chepbl U MI0CKOCTH
OmnepupoBaTh MOHATUSAMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIApOBOM CJIOM, OCHOBAaHUE IIAPOBOTO CJIOS,, BHICOTA
LIapOBOTO CJIOSI, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM TOBEPXHOCTEW Tel  BpaLICHHUS,




TEOMETPUYECKUX TeJl C MPUMEHEHHEeM (popmyIt

6.7

OnepupoBaTh NOHATHSAMH: MHOTOTPAaHHMK, BIMCaHHBIH B chepy u
OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOI'PAaHHHUK WM TEJO
BpalleHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy IIOIMIAIMHU TIOBEPXHOCTEH B 00bEMaMu
MOJOOHBIX TEN

6.9

N300paxkate u3zydaemble (QUIYpbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

6.10

BbinoniHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (Uryp: BUI CBEpXy, COOKY, CHHU3Yy; CTPOUTb CEUEHHUS TeJ
BpallleHUS

6.11

W3Bnekarb, uHTEpHpeTHpoBaTh M MpeoOpa3oBbIBATH HHMOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTypax, TMpeACTaBICHHYI0 Ha
YepTe)kKax U PUCYHKAX

6.12

[IpumensTs reomeTpuyeckue (GakThl ISl PELIEHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEINONaraluX HECKOJbKO INAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBITIOJIHATE  ISHCTBUS  CJIOKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHO)KEHHUSI BEKTOpa HA YHCJIO, OOBSACHATh, KAKUMHU CBOWCTBAMHU OHH
oOazmaror

6.15

[IpumeHsaTh MpaBUiIO NapauieNenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATUSIMH: JEKApTOBBI KOOPAWHATHI B IMPOCTPAHCTBE,
BEKTOD, MOJIy/Ib BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI
MEX1y BEKTOpaMH, CKaJIsIpHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHbIE U
KOMILJIaHApHBIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB H IIPOM3BCACHUC BEKTOPA Ha YHCIO, YIroJ
MCXKIAY BCKTOpaMH, CKAJIAPHOC IIPOU3BEACHHE, pacCKiIaAblBaTb BEKTOP IIO
JABYM HCKOJUIMHCAPHBIM BECKTOpaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4ud Ha IIPHUMCHCHHUEC BCKTOPHO-
KOOPAUMHATHOI'O METOAAa

6.20

Pemars 3amaum Ha J0Ka3aTEILCTBO MATEMAaTHUECKUX OTHOIICHHUM U
HaXO0XKIACHUEC TCOMCECTPUUCCKUX BCIIUYUH 11O 06pa3uaM WK aJIrOpuTMam,
IIPUMCHAA HU3BCCTHBIC MCTObI npu peICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaad

6.21

HpI/IMeHHTL po cTeHine nNporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPHUYICCKUX 3a1a4

6.22

HpI/IBO,Z[I/ITL NpUMEPbl MATCMATHYCCKUX SaKOHOMCpHOCTCﬁ B IIpUpoOAC U
JKHU3HH, paCllO3HABATh MPOABJIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

HpI/IMeHHTL IOJIYYCHHBIC 3HAHUA HaA MPAKTHUKE: aHAJMU3UPOBATH PCAJIBHBIC




CUTyallUM U NPUMEHATh U3YYCHHBIE IIOHATHUS B IPOLIECCE MTOUCKA PELICHUS
MaTeMaTu4ecku cHhopMyaHpoBaHHOHN NpoOIEMbI, MOACIHPOBATH PEaTbHBIC
CUTyallUM Ha $3BbIKE T'€OMETPUH, MCCIEIO0BATH ITIOCTPOCHHBIE MOJEIU C
WCIOJH30BAHUEM T€OMETPUUYECKHX MOHATHI U TEOpeM, ammapara anreOpsl,
pemaTth  NPAKTUYECKHME  3aa4d,  CBA3AHHBIE C  HAXOXKIACHHEM
r€OMETPUUYECKUX BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, INPOCTPAHCTBO.
[TonsiTHE 06 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacnosnokeHne npsMbeIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, MTapaJlICIbHbIE
n CKpCIIMBAONIHUECA  IPSAMBIC. Hapannem)Hocn, NpAMbIX W  ITJIOCKOCT:! el B
MPOCTPAHCTBE: TapajUIeNIbHbIE TMPAMBIE B MPOCTPAHCTBE, NAPAVICIBHOCTh TPEX
MIpsAMBIX, MapalICIIbHOCTD HpHMOfI A TUIOCKOCTH. YTJIBIC COHaAITpaBJICHHBIMHA
CTOPOHAMH, Yroj MEXAy NpsMbIMH B MpocTpaHcTBe. [lapamneabHOCTh IMIIOCKOCTEM:
MapajiebHble IUIOCKOCTH, CBOWCTBAa MapaJielbHbIX IUIoCKOocTel. [Ipocteimme
MIPOCTPAHCTBEHHbIE (UIYpHl Ha IUIOCKOCTH: TeTpajap, KyO, mapasuieienurne],
MOCTPOEHUE CEUCHUI

7.3

[lepneHuKynApHOCTh MNPSMON M TUIOCKOCTH: TEpPHEHAUKYISIPHbIE TpsMble B
MIPOCTPAHCTBE, MPSMbIE MapajjiesibHble U MEPHEHANKYISIPHBIE K MIOCKOCTH, MPHU3HAK
MEPIEHANKYJISIPHOCTH TPSIMOUM M TIJIOCKOCTH, TEOpPEMa O MPSAMON MEePNEeHANKYISIPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTrOJ MEXIY MPSIMON U MIOCKOCTHIO, TBYIPAaHHBIN
YTOJI, TUHEWHBIA yroj AByrpaHHoro yria. [lepneHauKynsp u HaKJIOHHBIE: pACCTOSIHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MJIOCKOCTH, MPOEKIUs (GUrypbl Ha
IJI0CKOCTh. [lepreHauKyasIpHOCTh TUIOCKOCTEH: MPHU3HAK MEPIEeHIUKYISIPHOCTH ABYX
mwiockocteil. TeopeMa o TpEX mepreHaNKYIsIpax

7.4

[loHsiTHe MHOTrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOIDaHHMKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKHU, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronbHas
IpuU3Ma, I'PaHU M OCHOBAaHUS NIPU3MBI, NpsiIMas M HAKJIOHHas NPU3MBbl, OOKOBas U
I0JIHAsl MOBEPXHOCTh Npu3Mbl. [lapamienenunes, npsMOyroybHbIN napanienenunes u
ero cpoicta. Ilupammpa: N-yrojgpHass nupaMuja, I'paHU U OCHOBAHUE MHUPAMUIBbI,
O0KOBasi M IMOJIHAs MOBEPXHOCTb MUPAMUJbI, NpaBUJIbHAs M yceYEHHAs MHUpaMHJA.
OneMeHThl NpU3Mbl M nupamuiabl. I[IpaBunbHblE MHOTOIpaHHMKH: IOHSTHE
IPAaBUJIBHOIO MHOTOTPaHHMKA, IpaBWIIbHAS MpU3Ma M MpaBUIbHA NUPaMUJA,
NpaBUJIbHASI TPEYroJibHAs MUPaMUa U NMPpaBUIbHBIN TeTpasdap, kyO. Ilpeacrasnenue o
IIPaBUJIBHBIX MHOTOTPaHHUKAX: OKTa3p, AOACKa’Ap U ukocadapyrue CedeHus Npu3Mbl
U TTMPaMM/JIbI

7.5

CI/IMMeTpI/IH B IPOCTPAaHCTBC: CUMMCETPHUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, INJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHA B nupamMujiax, MnapajieJICIuIcaax, MpaBHJIbHBIX
MHOT'OrpaHHUKaxX

7.6

BrlunciaeHue »JIeMEHTOB MHOT'OI'PaHHUKOB: pe6pa, AuaroHajiv, YrJibl. IInomanp
OOKOBOM MMOBEPXHOCTHU U IMOJTHOM MOBCPXHOCTHU HpﬂMOfI MIPpU3MBI, IJIOINA1b OCHOBaHHﬁ,




Teopema 0 OOKOBOI MOBEPXHOCTH MPsIMOI mpu3Mbl. [1momaas 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTH IIPABUIIBHOW INMUpaMUJbl, TEOPEMa O IUIOIAANA YCEYEHHOU NHMPAMMJIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpancTBe. COOTHOIICHHUS MEKIY IIOMAAIMU TTOBEPXHOCTEH,
00BbEMaMHU IO HOOHBIX TENT

11 KVIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yroIIMe HUINHAPUYECKOW MOBEPXHOCTHU, OCh
III/IJ'II/IH)IPI/I‘-ICCKOﬁ HOBerHOCTI/I. I_[I/IJ'II/IHI[pI OCHOBAHHUA U 6OKOBa5[ HOBerHOCTI),
o0Opa3syromas 1 0Ch, TIIOAAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepXHOCTb, 00Opa3yrolne KOHUUYECKON MOBEPXHOCTH, OCh M BEpIIMHA
KOHHYECKOM ToBepxHOCTH. KOHyC: OCHOBaHHWE W BepiInHA, OOpasyromias u OCh,
I0maas OOKOBOW WM TIOJIHOM IMOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpasyromue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: uenrp, paauyc, AMaMeTp, IUIOIMAas MOBEpXHOCTH chepbl. BzaumHoe
pacnojio)keHue cdepbl U IMIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, Mmiomaib

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BEépTka IMIMHApPA U KOHYCa

6.5

KomMOuHarmu ten BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOIpaHHUK, OTIMCAHHBIN OKOJIO
cdepsl, cdepa, BIUCAHHAS] B MHOTOI'PAHHUK, WIH TEJIO BpALllEHUS

6.6

[Tonatue 06 oOwvéMe. OcHOBHBIE CBOHCTBa 00BEMOB Tein. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapajuiesienumnena u ciaeacTsus u3 He€. O0bEM HMWIMHIpA, KOHYCA.
O06bEM 11apa 1 wiomaas chepsl

6.7

[Tono6HbIe Tena B pocTpancTBe. COOTHOIICHHS MEXTY TUIOIAJISIMH TTOBEPXHOCTEH,
00BpEMaMHU ITOJO0OHBIX TET

6.8

Ceuenust umnuHzApa (mapayuieIbHO M NEPIEHIUKYISPHO OCH), CEYEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUeHHUs [1apa

6.9

Bektop Ha miockoctTh M B mpocTpaHcTBe. (CIIOKEHHME U BBIYMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasiokeHue BeKkTopa 0 TpPEM HEKOMILIaHAPHBIM
BekTopam. IIpaBuno napamnenenunena. Penienue 3a1ay, CBA3aHHBIX C IPUMEHEHUEM
MIpaBUII JCHUCTBUN C BEKTOpaMU

6.10

HpﬂMOYTOJILHaH CUCTCMAa KOOpAWHAT B IIPOCTPAHCTBE. KOOp,[[I/IHaTLI BCEKTOpaA.
HpOCTeI\/'IIJ_II/Ie 3aauu B KOOpAWHATAax. Yron MCKAY BCKTOpaMHu. CKaJ'IprHOC
MPpOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY IMPAMBIMA U INNIOCKOCTAMH.
KOOpI[HHaTHO-BeKTOpHLIﬁ MCTOI ITPH PCIICHNUU I'COMCTPUICCKHUX 3alaYd




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne MeromaMu JJOKAa3aTENbCTB, AJITOPUTMAMH pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, TPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHHE (DOPMYIHpPOBaATh
oOpaTHO€ M MPOTUBOIOJOKHOE YTBEP)KJIEHUE, NMPUBOAUTH MPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHIAYKIUH,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMTPHU PCUHICHUHN 3aaa4, OLICHNBATh
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEpPHUpPOBATH
MOHATUAMU. MHOXECTBO, MMOAMHOKCCTBO, OII€palluh HaJd MHOXCECTBaAMU,
YMEHHE WCIOJb30BaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATbHBIX MPOIECCOB M SIBJICHUH W TPU PEIICHUH 33]ad, B TOM
YHCcIIe U3 PYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
¥ OIMUCHIBATH Tpadbl Pa3IMYHBIMUA CHIOCOOAMH; MCIIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HAaTypaJbHOE 4YHCIIO, LEJIOE 4YHCIO,
CTEIEHb C LIEJIbIM [10Ka3aTesleM, KOPEeHb HaTypaJbHON CTENEHHU, CTEIEHb C
paLMOHATIBHBIM ITOKa3aTelleM, CTENeHb C JeHCTBUTENBHBIM IOKa3aTeleM,
JgorapupM Uucla, CHHYC, KOCHHYC W TaHIE€HC IPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypaJbHBIX, IEJbIX, pAlMOHAJIbHBIX, JACHCTBUTEIbHBIX
YuCcell; YMEHHE UCII0JIb30BaTh IPU3HAKU JICIMMOCTH, HAUMEHBIINH 00Inii
JIeTUTEeNh W HauMeHbllee oflee KpaTHoe, airoput™ EBkimupa npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUUCIIEHUS; YMEHHE BBITIOJIHSTH BEIUMCIIEHUE 3HAUCHUH U peoOpa3oBaHMs
BBIPQXEHUI CO CTemeHsMH U Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX ~ BBIP@KEHUH; yMEHHE  ONEepUpPOBATh  MOHATHUAMHU:

IoCJICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMecTprudccKad




nporpeccusi, OECKOHEYHO YOBIBalOIIas TI'EOMETpUYECKasi IPOTpeccus;
YMEHME 3a/1aBaTh IIOCJIEOBATEIbHOCTH, B TOM YHUCIE C IIOMOLIBIO
PEKYppEHTHBIX (HOPMYJ; YMEHHE ONEPUPOBATH MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMILJIEKCHBIE 4YHCJA, MOJYlIb M apryMeHT
KOMIUIEKCHOTO  4Hcha,  (QopMa  3amucH  KOMIUIEKCHBIX  YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), yMETh
IPOU3BOJIUTh apU(PMETHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI UCIIOJIB30BAHMS KOMIUIEKCHBIX YHMCENl; OIEPUPOBATh
NOHATHSAMM:  MaTpuua 2X2  wu  3x3, onpeienuTenb  MaTpULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: PpalMOHAIbHBIE, HPPALHOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBIE, JIOTApU(PMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsI M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXIECTBO, TOKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME peniaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBI JJIs PELIECHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peanbHON )KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: GYHKLIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIMHU, OrPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GyHKIMH, SKCTpeMyM (QYHKIHUU, HauOoJIblllee U HaWMEHbIIEe 3HAYCHMUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbIiBHAsA (YHKIIHS, aCHMOTOTHI rpaduka
(GbyHKIMM, TiepBas U BTOpas Mpou3BOoJHAs (YHKIUH, T€OMETPUUYECKUI U
(u3nueckuif CMBICT TPOU3BOAHOM, IEpPBOOOpa3Has, OIpeIeIEHHbIN
UHTETpall; YMEHHE HAXOAWTh ACHUMITOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIIMH (DYHKIUH, HAaXOJUTh ypaBHEHHUE KacaTelbHOW K rpaduky
(GyHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (PYHKIIHIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAMMEHbIINE 3HAueHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HMCIOJB30BaHHEM alllapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTHh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIero
peuleHuss B MPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAWTL MNPUMCPbBI MATCMATUYCCKOIO MOJACIHUPOBAHUA C

noMoIIsio qudhepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMIo3ulusl (pyHKIMA, JMHeWHas QYHKIOUS, KBaapaTHYHAs (QYHKIHS,
panmoHanpHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH H3yIeHHBIX
GyHKIMH,  BBINONHATH  mpeoOpa3oBaHuss  rpaduKoB  (QYHKIIHIA,
WCTIONb30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX YYeOHBIX TPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXIY BEIMYMHAMU;
WCIIOJIb30BaTh CBOMCTBA U Ipauku (YHKUMN Ui pellieHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C IapaMeTpaMu; W300pakaTh Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d pPa3HBIX THMOB (B TOM 4YHCJIE HaA
MPOIICHTHI, JIOJIM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJOTH, 33a4id U3 0OJACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBIPAKECHUS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJjaud, HUCCIIEJOBaTh IOJIY4YEHHOE peIleHHue U
OIICHUBATh MPABIONOAOOHOCTh pPE3ylIbTaTOB, YMEHHE MOJEIUPOBATH
pealibHbIE CUTYallud Ha S3bIKE MAaTEMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33aJ]a4H, UCCIIEI0BATh
NOCTPOCHHBIE ~ MOJENM C  HCHOJb30BAaHUEM  ammapara  airedpsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSMH: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJIblllee U HauMEHbIIIee 3HAUCHUS, pa3Max, AUCIIEPCHs], CTAHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOIUIaX, HA AUarpaMMax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SIBICHUI; MPEICTABIATH
uHGOpMAIIMI0O C TOMONIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE€ C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPEJICTB; TpaUUYECKU HCCIEeOBaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHEHOMN perpeccun

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4YaWHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIIOJIB30BAaHUEM TpaQUUECKHX METOJI0B; IPUMEHSTH
(bopMyNBl CIOKEHHUS W YMHOXEHHUS BEpOSATHOCTEH, (opMyny mMoiHOM
BepoATHOCTH, Gopmyny beprymnu, komOuHaTOpHbIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OINEpUPOBATH
NOHATUSIMH:  CITydailHas BEJMYMHA, pPACIpeleiieHHe BEpPOSITHOCTEH,
MaTeMaTH4eCKOe OXKUJaHUe, JHUCIEPCUs M CTaHAApPTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH paclpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO PACIpEiesICHUH; YMEHUE
WCIIOJIH30BAaTh CBOWCTBA M3YYEHHBIX PACIIpPEICICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIINX YHCEN, METOBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHMEPH TIPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
OTIEPHPOBATH MOHITUSMHU: COUYETAHWE, NIEPECTAHOBKA, YHCIO COYETAHWUH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWE  TIPUMEHSTH
KOMOHWHATOpHBIE (aKThl U PACCY)KACHUS [UIS PEIIeHUs 3a7ad; OICHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETH U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUMUHA YIJIa, IUIOCKUNA YroJl, IBYrpaHHbII
yroJi, TpEXTpaHHbIM Yroj, CKpeuMBaroLuecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSIMBIMU,
yroi MeXAy TMpsSMONH M IJIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHHUEe OT TOYKH JI0 IUIOCKOCTH, PAcCTOSHUE MEXAY MPSIMBIMH,
paccTosiHUe MEXIY IJIOCKOCTSAMU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3a/a4 u3y4deHHbIe (PAKThl U TEOpEeMbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBI0 TEOMETPUYECKHX TOHITHA W BEJIUYUH, pPElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOINAAb (GUIYpbI, 00bEM (UTYpHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEUYE€HHE MHOTOTPAaHHHKA,
Ky0, mnapauienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LWIMHJIpP, KOHYC, wmap, cdepa, miomans chepbl, II0maib
MOBEPXHOCTH NHPaMHbL, MPU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMHIbl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapaiyieJIbHbIC OCH HWJIM OCHOBAHUIO, CCUCHUC 1Iapa, IIJIOCKOCTD,




Kacaromasicsi cdepsl, MWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEYEeHHUE
MHOTOT'paHHUKA, W300pakaTh MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTH
BpALlEHUsA, UX CEUYEHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHSATh CBOWCTBA I'€OMETPUYECKHX (UTYpP, CaMOCTOSITEIHHO
(GopMynHpOBaTh OINpEeNICHHs N3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3BI O
CBOMCTBAaX M TMpPH3HAKAX TE€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJHATh HEOOXOJUMBIE JIONOJHUTENIbHbIE

MOCTPOCHUS

11

YMeHne onepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajyieIbHBIA TIepeHOC, CUMMETPHUSI Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPHPOIE,
HCKYCCTBE, apXUTEKTYpE; HCIOJE30BaTh T€OMETPHICCKHE OTHOIICHHUS TIPH
pelIeHny 3a/ad; HaXOJUTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBIX MPEeIMETOB U
W3 pEeaJbHOM JKM3HM;, YMEHHE BBIYHUCISATH T'€OMETPUYECKUE BEITUYUHBI
(nmuHa, yrom, miuomanas, OOBEM, IUIOMIAIL TOBEPXHOCTH), HCIIOJB3YS
M3y4eHHbIe (OPMYyNbl M METOJbl, B TOM YHCIIE: IUIOLAAb MOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHApA, IUomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  MapaJuleenumneaa, MNUPaMUbl, TPU3MBbIL, IMIUHJpPA,

KOHYCa, [I1apa; YMEHHE HaX0IUTh OTHOIIEHHE 00BEMOB MOI00HBIX (PUTYD
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VYmenune OIICPHUPOBATL NIOHATHUAMH: HPAMOYIrOJibHad CUCTECMa KOOPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, Pa3IoKECHUE BCKTOpa IIO 633H0y,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BGKTOpHBIﬁ n KOOpI[I/IHaTHHﬁ MCTOJ

UL pECIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTrux y‘Ie6HLIX npeamMcETOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3aa4H; TOHUMaHNe
3HAYUMOCTH MAaTEeMaTHKUd B H3YYECHUH MPUPOJHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHUE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE MPUBOJAUTH MIPUMEPHI MAaTEMATHUECKUX

OTKPBITUHA POCCUICKON U MUPOBON MaTeMAaTHYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanenblie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Panmonaneabie  uncna. OOBIKHOBEHHBIE U JICCATHYHBIC JApPOOH, TIPOICHTEHI,
' OECKOHEYHBIE MMEPUONUECKHIE IPOoOH
13 Apudmernueckuil KOpeHb HaTypajibHOH creneHu. JleiicTBus ¢ apudmMernyecKumMu
' KOpPHSIMHU HATYpaJIbHOW CTETEeHU
14 Crenens ¢ 1enbIM nokaszarenaeM. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETIEHU
15 CuHyC, KOCMHYC M TaHT'€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTAaHTEHC YMCIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHBIE JOTapPHUPMBbI
JlelictButenbHble  4Hucia. ApudmeTndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, IPUKUAKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpa3oBanye BHIPAKEHUNI
1.9 KomiuiekcHbie yncia
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbIe U JOrapupMUIECKUe YpaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cuctembl U COBOKYITHOCTH YPABHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMbl JIMHEUHBIX YpaBHEHUN. OnpeaenuTenb MaTpULbl
3 ®yukuuy 1 rpahuKu




Oynkiys, cnocoObl 3anaHust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n HeuétHele Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHUss W MHOXKECTBO 3HadeHWd ¢yHkiuu. Hymun ¢yHKuuu.
3.9 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIHH. HamOonpimee W HavMeEHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHast (yHKIUS C HATypajdbHBIM M LENbIM ToKaszareneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U TpaduKu
36 Touku paspbBa. AcumnTorsl rpaduxoB QyHkuuii. CpoiicTBa  (QyHKUHUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnemoBaTeAILHOCTH, CIIOCOOBI 3aJJaHUS MOCIIEA0BATEILHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Havasa MaTeMaTH9IecKOro aHaam3a
4.1 [IpousBonnas ¢pynkuuu. [Ipor3BoaHbIE 31€MEHTAPHBIX (PYHKIIHIMA
[IpuMeHeHre TPOU3BOAHOM K HCCICAOBaHMIO (PYHKIMI HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxaeHrne HanOoJIbIIEro U HAMMEHBIIEro 3HaueHus QyHKIUUA Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
5 MHoxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. J{narpammsl Oisiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom06unaropuka
7 Teomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHats! 1 BEKTOPBI




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

Marematuka. ['eomerpus; yriayonenHoe ooyuenue, 10 knace/ Mepansk A.T.,
Homuposckuii 1.A., [TomsaxoB B.M.; nox penakuueii [lononsckoro B.E.,
OO6111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNnbCKUi LIEHTP
«BEHTAHA-T'PA®»; AxunoneptHoe obiectBo «3aaTenbcTBo
«IIpocBemienue»

* Maremaruka. ['eomeTpusi; yriyosiennoe odyuenue, 11 knace/ Mepsnsax A.T.,
Homuposckuii [I.A., TTonakos B.M.; noa penakuueii [Tononsckoro B.E.,
OO6111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNnbCKuil LIEHTP
«BEHTAHA-T'PA®»; AxunonepHoe obiectso «3aaTenbeTBo
«IIpocBemienue»

METOIMYECKHNE MATEPUAJIBI JIJIS YUUTEJIA

* byuko, E. B.

MaremaTuka : anreOpa U Havyajla MaTEMAaTUYECKOTO aHAJIN3a, TEOMETPHSI.
['eometpusi. YrnyOnéuusiii yposens : 10 knacc : metoauueckoe nocooue / E. B.
byuko, A. I'. Mepansk, B. b. Ilomonckuii, M. C. SIxkup. — M. : Benrtana-I'pad,
2020 — 83 c. : un. — (Poccutickuii yaeOHUK).

bymuko, E. B.

Marematuka : anrebpa U Havyajla MaTEMaTUYECKOT0 aHallu3a, FEOMETPHSI.
['eomeTpus. YrnyOnéHHbIM ypoBeHb : 11 kiace : metoauueckoe nmocooue / E. B.
byuko, A. I'. Mepansk, B. b. Ilomonckuii, M. C. SIxkup. — M. : Benrtana-I'pad,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

» O0OpasoBatenbHas OH-JalH wiatdopma https://educont.ru/

* Poccuiickas anexktponHas mkosia https://resh.edu.ru

* UnrepakTuBHas TeTpaap «Skysmarty https://edu.skysmart.ru

» Ennnas koseknus udpoBbIX 00pa3oBaTeabHbIX pecypcoB http://school-
collection.edu.ru

* Sl uay Ha ypoOK MareMaTuku (METOJAMYECKHE Pa3pabOTKH):
www.festival.1sepember.ru

* Ypoku — KOHCIIEKTHl Www.pedsovet.ru

* Hayuno-nonynsipablii (pu3nKO-MaTeMaTHUIECKHM dKypHAIT JUIS ITKOJIbHUKOB U
crynentoB «KBant»http://www.kvant.info

* OTKpbITHIN OaHK 3a7aHuit Ha caiite ®UIIU fipi.ru.

* https://workprogram.edsoo.ru/

* https://mathege.ru/ OTkpbITHII OaHK MaTemaTHyeckux 3anad EI'D
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