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HOACHUTEJIBHASA 3AIIMCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHUTAPHOI'O LMKJIA.
[lockonbKy  JOrMYeckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IIPHU JTOKA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIENOYKHU JIOTUUECKUX YTBEPKICHHUU IPU PEIIEHUH I€OMETPUUECKHUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Llens ocBoeHust mporpaMMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE HWHIUBHUIYAIbHBIX CHOCOOHOCTEW OOydYarouuxcs Mpu
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecredeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOUMBIX JIJISl YCIEITHOTO NMpo¢heCcCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MUPOBOW KYJBTYpBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABICHUS OKPYKAIOIIETO MUpPa, 3HAHUE MOHATHITHOTO anmnapara 1o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs = BJaJ€Th  OCHOBHBIMH  MOHATHSIMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HaXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX TEeOpHi, (pOopMHUpOBaHME MOHHMAHUS POJM AKCUOMATUKH TPU
MIPOBEJICHUY PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIEHUs] CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COAECPIKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTeIbCTB  IMpHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrOCOOHOCTEM 00YyYarOIINXCsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalMSIX W MPU U3YYCHUHU IPYTUX
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
NOHSTHSAMUY», 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 rogaMm oOyudenus. Coaepikanue 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  OPraHW30BaTh  OBJAJCHHUE
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 MHOKECTBEHHBIEC 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 yaeOHoro npenmera «MaTteMaTukay;

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 waca: B 10 kmacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS ~ CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolurecs,
napajulesibHble M CKpeluBalomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX M TUIOCKOCTEN B IPOCTPAHCTBE: MapajuiebHbIe
psIMbIE€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX MPSIMBIX, NapaUICIbHOCTh MPSIMOM
u 1iockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHupoBaHus. M3o0pakeHue
buryp B mapajuieqbHON MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapanienbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napajieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
HOCTPOEHUE CEUEHUI.

[leprieHAUKYIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMBbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIApHbIE K IJIOCKOCTH,
OpU3HAK NEPHEHAUKYJISIPHOCTH NPSIMOM U IUIOCKOCTH, TeopeMa O MpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[leprieHAMKYNIAp 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 MPOCTPAHCTBE: YIroJl MEXAY IPSMOU U IUIOCKOCTBIO, ABYIDAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: N-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAS TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajuleNIeNUIIEl W €ro  CBOWCTBA.
Kparuaiimmue mnyTd Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Dilnepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs IHUpPAMUIA, [paBUJIbHAsA TPEYrOJIbHAS MHUPaMUIA U IPABUIIBHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MNPAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpusi B TPaBWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE W  IPOTUBOIIOJIOKHO
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.
IlonsATHEe KOMIUIaHApHBIE BEKTOPBI. lIpU3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJI Mexay Bekropamu. CKalsIpHOE NIPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHS: MOWIMHIpPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzanmmHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTh. Pa3Béprka nunuHapa W KoHyca. CuMmmerpus chepsl u
mapa.

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

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTrpaHHWKOB. [Ipu3ma, BmucaHHas B
MWIMHAP, OMHCAaHHAs OKojJo uwuiauHApa. Ilepecedyenme cdepbl u mapa c



miockocThio. Kacanue mapa u cdepsl miockocThio. [loHATHE MHOrOrpaHHHKa,
OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMIaAb chepbl U e€ yJacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue monobusi, romoreTus. Pemienue 3agauy Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IHHAPA
(mapayienbHO M NEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajuieibHble
OCHOBAHUIO U MPOXOJSAIINE Yepe3 BEPIIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUSI
CEUYEeHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja  BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOMCTBA BEKTOPHOTO YMHOXEHHS. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no ©Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOA MPU PEHICHUH TeOMETPUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHHS M PaBEHCTBO GUTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
LIEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«'EOMETPUSI» (YTJIYBJAEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  oOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHHS PA3JIUYHBIX CTPYKTYp, SBIICHHH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUH B JIPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHII HayKh U JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAsl SCTETUKY MATEeMaTUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCIEKTaM Pa3jJIuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOpMHPOBAHHOCTh yMEHHS NPHUMEHSAThH MaTeMaTH4YeCKWE 3HAHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, pEryisipHas (u3nYecKasi aKTHBHOCTb), (DU3UYECKOE COBEPIIIEHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznmuuyHbIM  chepaM  MPOQPECCHOHATLHON  JCSATEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpenbl, OCO3HaHUE II100aIbHOIO XapaKTepa IKOJIOTHYECKUX POOIeM, OpUEHTALIHUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYJIbTypOW Kak CpEJACTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3zoBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BaTh CYILIECTBEHHbIE MPU3HAKM MAaTeMaTHYECKHX
OOBEKTOB, TMOHATHIA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHMMATh,  (HOPMYIUpPOBaTH W  NPeoOpa3oBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U TPOTUBOPEUNI;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHHH, YMO3AKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejibckue AeicTBUA:



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

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEI0BAHNE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIUKU, JaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POPMALIUIO, TPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUAMU H
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yJbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJieMBl, pelracMoil 3ajJayd, BBICKA3bIBATh HJCH, HAIlCJICHHBIC Ha ITOMCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyuMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJICTABMIATh PE3YJAbTAaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HMCCIIeIOBaHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OopMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATh IJIaH, AJITOPUTM PEIICHUS 3a/laud, BHIOUPATh CIIOCO0O pelieHus ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JACHCTBUNM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM 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
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl PabOT, [IOroBapuBaThCsA, OOCYXAAaTh TMpollecC W pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEHCTBUA C APYTMMH 4YI€HAMHU KOMAaHJbl, OLIEHUBAaTh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INNPEJMETHBIE PE3YJIBTATHI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHSIMU CTEPEOMETPUU TIPH
pEIICHUH 3a7a4 U MMPOBEICHUH MAaTEeMATHUYECKUX PACCYKICHUI;

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

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJIHO OMEpPUPOBATh TIOHATHSMH, CBA3aHHBIMH 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,
nupamuja, NpsMOYroJIbHBIN Napaienenumnes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYP HA IUIOCKOCTbh, BBIMIOJHATH M300pakeHust Quryp
Ha TUIOCKOCTH;

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

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

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

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

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

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

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHUS HA MPAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJEIH C UCIOJb30BAHUEM TI'€OMETPUUYECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU 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 Teia BpalleHus (UWIMHAP, KOHYC, cdepa W 1ap) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIOIIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TeJl BpallleHHs,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

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

BBIUUCIISITh COOTHOILIEHUSI MEXTY TUIOIIAAsIMU TIOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKApTOBOW CHCTEME KOOPAHMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP 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 CEYEHUSI MHOTOIPAHHUKOB U TEJl BPAllCHUS: CEUYEHUs LUITUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TI0CKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

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

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEAIBHBIE CUTYyallUH, IPUMEHATh U3yYECHHbIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammapara anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontpoarmpie | Ipaxtireckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anMHOe  pacnosnoxkeHue — NOpsMBIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh TPSMBIX M TUIOCKOCTEH B 3
MPOCTPAHCTBE
4 HepneHnminpHOCTb MPSIMBIX U o5
TUTOCKOCTEH B MIPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1
MHororpaHHuKH 7 1
BexTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 000011eHNe U CUCTeMAaTHU3alUs 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KUIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPorpamMmbIl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, o(io6meHI/Ie u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Imomamn  moBepxHOCTH W OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBoxeHust 5 1
7 [ToBTOpEHwUE, Oin6HleHI/Ie u 17 5
cUCTeMaTH3alls 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUJa U300paKeHUsT Ha
pPHUCYHKE IJIOCKOCTH, napauIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[lonaTHa cTepeoMeTpuu: TOYKaA, MpsAMas,
TUIOCKOCTh,  MPOCTPaHCTBO.  OCHOBHBIC
MpaBWjia  U300pakKeHHs] Ha  PUCYHKE
IIIIOCKOCTH, mapaJljICJIbHBIX IIPAMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

[MonsiTsi: mepeceKkaroImuecs: TUIOCKOCTH,
MepeceKaroIuecs: mpsiMas W IDIOCKOCTB;
MOJTyITPOCTPAHCTBO

[lonsTus: mepecekaromuecs IJIOCKOCTH,
nepecekammuecs mnpsMass U IUIOCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHuKH, n300paxeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX (uUryp,
HECYIIECTBYIOIIUX 00BEKTOB

MHOrOrpaHHHKH, n300paKeHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX (uUryp,
HECYIIECTBYIOIIHUX 00BHEKTOB

AKCHOMEI CTCPCOMCTPHUU u MEPBLIC
CICACTBUA U3 HUX




AKCHOMBI ~ CTEpPEOMETpPUM U IIEpBbIE
CJIEZICTBMS U3 HUX

AKCHOMBI ~ CTEPEOMETPUU U  TIEPBBIC
caeactBus u3 HuX. CHoocoObl 3amaHus
NpAMBIX M IUJIOCKOCTEd B MPOCTPAHCTBE.
O0603HaueHus PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHuil mupaMmujel, Kyda u
MPU3MBI, KOTOpBbIE TMPOXOJAAT dYepe3 HUX
pédpa. N3obpaxenue MepeCceUeHUsI
MOJYYEHHBIX IUIOCKOCTeH. PackpamuBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N300paxkenue ceueHuii mupaMmujbl, Kyda u
IIPU3MBI, KOTOpPBIE MPOXOIAT 4Yepe3 uX
pédpa. N3obpaxenue MepeCeUCHUsI
MOJIYYEHHBIX TIJIOCKOCTE. PackpaminBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenne ceyeHW MUpaMUIbI, Kyda U
NPHU3MBI, KOTOpBIE TPOXOIAT 4Yepe3 uX
pédpa. N3obpaxenune MepECCUCHUS
MOJIyYCHHBIX TUIOCKOCTEW. PackpamuBanue
MMOCTPOCHHBIX CEUCHHI Pa3HBIMU IIBETAMH

13

N300pakeHue cedeHuid mupamubl, Kyda u
NPU3MBI, KOTOpBIE TPOXOIAT 4Yepe3 uX
pédpa. N3obpaxenue MepPECCUCHUS
MOJIyYCHHBIX IUIOCKOCTEH. PackpamuBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaAMU

14

Meton caenoB ajs MMOCTPOCHUSA CedYeHHI

15

Meton cnenoB Uid MOCTPOEHUS CEYEHUHU.
CpolicTBa  mepecedyeHUN  MPSAMBIX U




IJIOCKOCTEN

16

Mertoa cnenoB Ajisl TOCTPOCHHUS CEUCHH.
CpoiicTBa  mepeceuyeHUN  MPAMBIX U
IJIOCKOCTEN

17

[TocTpoenne ceuenuit B mupamuie, Kyoe 1mo
TpéM TOoukaM Ha pébpax. CosnmaHue
BBIHOCHBIX YEPTeXKEW W 3amuch IMIaroB
MMOCTPOCHUS

18

[TocTpoenne ceuenuit B mupammuie, Kyoe 1mo
TpéM Toukam Ha pe&Opax. Cozmanue
BBIHOCHBIX UEPTEXKEW W 3amuch IIaroB
MTOCTPOCHUS

19

[TocTpoenne ceuenuii B mupammue, Kyoe mo
TpéM Toukam Ha p&Opax. Cozmanue
BBIHOCHBIX YEPTEXKEM MW 3amuch MIaroB
IIOCTPOEHUS

20

[TocTpoenne ceuenunii B mupammue, Kyoe 1mo
TpéM Toukam Ha pE&Opax. Cozmanue
BBIHOCHBIX YEPTEXKEM U 3amuch LIaroB
MIOCTPOEHUSA

21

[ToBTopenne manumerpuu: Teopema o
MPOMOPIIMOHANBHBIX  oTpe3kax. I[lomobue
TPEYTrOJIbHUKOB

22

[ToBTOpEeHUE TJIAHUMETPUU: Teopema
Menenasg. PacueTsl B ceueHMAX Ha
BBIHOCHBIX uepTexkax. Mcropus pa3BUTHS
IUIAHUMETPUU U CTEPEOMETPUH

23

KoHnTtponpHas pabora "AKCHOMBI




crepeomerpun. Ceuenus"

24

B3anMHOEe  pacnosioKeHuE  NpsAMBIX B
npoctpaHcTBe. CKpelnBaOIUecs MpsMbIe.
[Ipu3Haku  CKpemMBAIOIIUXCA  IPSAMBIX.
[TapamienpHble IPsIMBIE B IPOCTPAHCTBE

25

Teopema 0 CYLIECTBOBAHUH 51
€AVMHCTBEHHOCTH MPAMOH NapajlIeIbHOU
JAHHOM IPSAMOM, IPOXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA M HE JEeXKalled Ha JTaHHOU
MPSIMOM. Jlemma 0 [IepECEUECHUHN
MapajuIEIbHBIX MPSMBIX IIOCKOCTHIO

26

[TapamtensHOCTE Tpex npsMbIX. Teopema o
TpEX NapaJuIelbHBIX NpsAMBIX. Teopema o
CKPELIUBAIOILMXCS MPAMBIX

27

[TapannensHoe MIPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA MapasuiebHOTO
npoektupoBanus. 3o0pakeHune pasHBIX
¢buryp B napamienbHONU IPOEKLIUN

28

LenTpanbHas MPOEKITHUA. VYron c
COHAINpPABJICHHBIMU  CTOPOHAMU.  YTOI
MEXIy NPSIMbIMU

29

3azla111/1 Ha J0Ka3aTCJIbLCTBO u
HCCICOOBAHUC, CBsA3aHHBIC C
PACIIOJIOKCHHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IloHATHA: MapauIeNbHOCTH NPAMOHM U
IJIOCKOCTH B ImpocTtpaHcrBe. IIpusHak
[apaJUIeIbHOCTH  NPSAMOM U IUIOCKOCTH.
CpolicTBa NapauIEIBHOCTH NPSIMOM U
IIJIOCKOCTH




31

I'eomerpuueckue 3a1auu Ha BBIYMCIICHUE U
JI0Ka3aTeNnbCTBO, CBSI3aHHBIE c
NapajuIeIbHOCTBIO MPSAMBIX U IIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenne ceueHus, MPOXOISAIIETO Yepe3
JAaHHYI0 ~ TpSIMyI0  Ha  4YepTexe |
MapajuieIbHOrO Apyrol mnpsmoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHas MpoeKuysl, NPUMEHEHUE s
MTOCTPOEHHUS CEYECHMI Ky0a 51
napajieenuIena. CaoiicTBa
napajuiefienune1a u IpusMbl

34

[Mapannensubie  1iockoctH.  [IpusHaku
MapayuiebHOCTH JBYX MIIOCKOCTEM

35

Teopema 0 MapajuiebHOCTH u
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIeit
yepe3 TOUKY, HEe MPUHAIJIEKAIIYI0 JaHHOMN
IJIOCKOCTH M CIEACTBUS U3 HEE

36

CaolicTBa mapalieNIbHBIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSAMBIX IepeceueHus pu
MepeCeYCHUH D11:37: napajuieIbHbIX
IJIOCKOCTEHN TpeThen

37

CpoiicTBa mapaienbHbIX IJIOCKOCTEH: 00
OTpe3Kax napauIeTbHbIX MPSIMBIX,
3aKIIOUEHHBIX ~ MEXJY  MapaljieIbHbIMU
IJIOCKOCTSIMU; O TEPECEYEHUH MPSAMON C
JBYMSI ITapaJIeIbHBIMU TIOCKOCTSIMHU

38

IloBTOopenue: Teopema Iludaropa Ha
IIJIOCKOCTH




IToBTOpEHue: TPUTOHOMETPUS

39 MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40 CpoiictBa Ky0a W  NPSAMOYrOJIHHOTO
napajuiesIenunena

41 Bbruncnenue JUIMH OTpe3KOB B Ky0e H
MIPSIMOYTOJIBHOM I1apajuleIeuIe1e
[IepneHUKyYIAPHOCTH IpsAMON u

42 IJIOCKOCTH. 1IpU3HaK neprneHanKyinsipHOCTH
MIPSIMOM U TUIOCKOCTH
[lepnenuKyIApHOCTH psAMOI u

43 IJIOCKOCTH. [IpU3HaK neprneHanKyinsipHOCTH
MPSIMOM U TUIOCKOCTH
Teopema 0 CYLIECTBOBAHUH 51

m €MHCTBEHHOCTH MPSIMOM, MPOXOIAIIECH
qyepes TOYKY IIPOCTPAHCTBA "
NEPIEHIUKYIIPHON K IUNIOCKOCTH

45 [InockoctTh W NEPIEHIUKYISAPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKAX

46 [InockoctTh W NEPHEHIUKYJISAPHBIE UM
IIPsIMBbIE B MHOTOTPaHHHUKaX

47 Ilepnennukynsap u HakiaoHHad. [loctpoenue
NEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO

48 [lepnennukynsap u HakiaoHHad. [loctpoenue
NEPIEHIUKYJIApa U3 TOUYKH Ha IPAMYIO

49 Teopema o Tpéx nmeprneHAUKYIApax (mpsmas
u oOpaTHast)

50 Teopema o Tpéx nmeprneHaAuKymIsApax (mpsaMas

u oOpaTHast)




51

Yron Mexay CKpeIMBAOIMMUCS PIMbIMU

Ilonck mnepneHIUKYISAPHBIX IPSIMBIX C

52 MTOMOIIBIO EPIIEHIUKYIISAPHBIX MNIOCKOCTEN
53 OpTroroHanbHOE IPOEKTUPOBAHNE
[loctpoenune ceuenuid Kyba, HpPU3MBI,
54 MpPaBUIBHOM  MHUPAMHUABI C  TOMOUIBIO
OPTOTOHAJILHOM IIPOEKIINU
[locTpoenune cedenuid Kkyba, HPU3MBI,
55 NpPaBUWIBHOM MHUPAMHUABI C  TOMOUIBIO
OPTOTOHAJILHOM IIPOEKIINU
CuMMeTpHsi B IPOCTPAHCTBE OTHOCUTENBHO
56 TUIOCKOCTH.  [IITOCKOCTH  CHMMETpHil B
MHOTOTpaHHUKAX
57 [Ipu3Hak nepneHaUKYISIPHOCTH TPSAMON U
MJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU
58 [IpaBunbHblE ~ MHOrOrpaHHuku.  Pacuér
PacCTOSHUN OT TOUKHU JI0 MJIOCKOCTH
59 [IpaBunbHBIE ~ MHOTOTpaHHUKU.  Pacuér
PacCTOSIHUIN OT TOUKHU JI0 MJIOCKOCTH
CriocoObl  OMYCTUTHh  MEPHEHIUKYIAPHI:
60 CUMMETPUS, CIIBUT TOYKH IO MapajieIbHOM
NpAMOM
61 CnBur mnmo  HemapauieNbHOM  MPSMOIA,
W3MEHEHHE PACCTOSHUM
KoHnTtponpHas pabota "B3anmHoe
62 PacroJIO)KEHUE MPSAMBIX M IUIOCKOCTEW B
npocTpaHcTae”
63 [loBTOpEHue: yros Mexay NpsIMBIMH Ha




IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM  TPEYTOJBHUKE, Teopema
KOCHHYCOB

64

IToBTOpEHwUeE: yroma MEXKIY
CKpCIIMBAOIIMMHUCA MMpsAMbIMHA B
IIPOCTPAHCTBE

65

FCOMCTpI/I‘-ICCKI/IC MCTOABI BEIYMCIICHHUA yIJia
MCXKAY NPSAMBIMU B MHOT'OI'PpaHHUKAX

66

JiByrpansbiii  yroja. CBONCTBO JIMHEHHBIX
YTJI0B ABYTPAHHOTO yria

67

[Iepnenaukynspasle miockoctu. CBoiicTBa
B3aMMHO MEPIEHIUKYISIPHBIX MITOCKOCTEN

68

[Ipu3nHak MEPIEHIUKYIISIPHOCTU
IJTOCKOCTEH; TeopeMa 0 pAMOi
MepeCceUCHUs JIBYX IJTOCKOCTEHN
MEePIEeHIUKYIAPHBIX TPEThEH MIOCKOCTH

69

[IpssMOyTOIBHBIA  Mapajienenumnen; Kyo,
W3MEpEeHusi, CBOWCTBA MPSIMOYIOJILHOTO
napajuiesienuneaa

70

TeopeMa 0 JUaroHaja MpsAMOYIrOJIbHOTI'O
ImapajiCICiumIicia u CJICACTBUC U3 Heé

71

CTepeOMeTpI/I‘IeCKI/Ie n IIPpUKIaAIHBIC
3aJa4u, CBsA3aHHBIC (¢]0) B3alMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IIJIOCKOCTH

72

HOBTOpeHI/IeZ CKpCUIUBAOMIUECCA IIPAMBIC,
napaJlICJIbHBIC TINIOCKOCTH B CTAHAAPTHBIX
MHOT'OrpaHHUKax

73

Hapa apaJilICJIbHBIX ILTIOCKOCTEH Ha




CKpPELIUBAIOIIMUXCA IPAMBIX, PAaCCTOSHHE
MEXKJy CKpELIMBAIOIIUMUCS IPSAMBIMU B
IIPOCTBIX CUTYALUAX

Paccrossune oOT TOYKHM J0 IINIIOCKOCTH,

“ paccTosiHue OT MPSIMOU JI0 TNIOCKOCTH
Beruucnenue paccTosIHUM MEXKIY

75 CKPEIIMBAIOIIMMHUCS MPSAMBIMH C MOMOIIBIO
MEePIEHIUKYIISIPHON TJIOCKOCTH
TpéxrpanHslld  yroja, HEpaBEeHCTBA A

76 TpexrpaHHbIx yrjoB. Teopema Iludaropa,
TEOpeMbl KOCHHYCOB W CHHYCOB IS
TPEXTPAHHOTO yria

77 DneMeHTHI chepudeckoi T€OMETPUH:
reoJe3NUecKre JIMHUU Ha 3eMie

78 KonTtponsHas padota "Yrusl u pacctosaus"

79 Cucremaruzanusi 3HaHuil "MHOTrOTrpaHHHUK
H €T0 3JIEMEHTHI"

80 [Tupamuna. Buner nupamupa. [IpaBusibHas
nupamuaa

81 [Ipusma. Ilpsimas ¥ HakJIOHHAsA MPHU3MBI.
[IpaBunbpHas npusma

82 [Ipsimoii mapamienenunes, IpsIMOYTOJIbHBII
napajuienenumnesa, Kyo

83 Beinykneie  MHororpanHuku.  Teopema
Olinepa
Beinykneie  MHororpaHHukud. — Teopema

84 Oiinepa. [lpaBunbHble M TOJYNpPAaBUIIbHBIC

MHOT'OT'paHHUKHA




85 KonTtposneHas padota "MHOrorpanHuKu" 1
86 [TonsiTie BekTOpa HAa TUIOCKOCTH H B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 PazHoCTh BEKTOpPOB 1
89 [TpaBwiio napasurenenwuena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
01 Pasznoxkenne BekTopa TIO 6va31/10y TpEX 1
BEKTOPOB, HE JIGKAIIUX B OJTHOM MJIOCKOCTH
92 CkansipHO€ NTPOU3BE/ICHUE 1
93 Berumcnenue yria Mexay BEKTOpaMH B 1
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a9u ¢ BEKTOPAMH 1
98 O00011IeHre U cUCTEMATU3ALMS 3HAHUHA 1
99 O00011IeHre U cucTeMaTU3alus 3HAHUN 1
100 Hrorosas koHTpoJIbHAs paboTa 1
101 Hrtoropas koHTpoOJIbHAs paboTa 1
102 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 1
OBILEE KOJIMYECTBO YACOB [10 102

I[TPOTPAMME




11 KUIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE
Mara uudposeie
Ne i/ Tema ypoka Konrpoasubie | IlpakTuuyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl

1 [ToBTropenue tembl "KoopanHaTel BeKTOpa 1

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpEHUE TEMBI "CkansipHoe 1

MpOU3BEACHNE BEKTOPOB"
3 [ToBTOopenne Ttembl "Bpluncnenue yria 1

MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Ttemsbl "YpaBHEHHE HPSIMOU, 1

MPOXOJAIEN yepe3 1B€ TOUKHU"
5 YpaBHeHue TJIOCKOCTH, HOpMaJlb, 1

YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
5 YpaBHeHue TJIOCKOCTH, HOpMaJb, 1

YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 Jluneiinbie HEpPaBEHCTBA, JIMHEWHOE 1

[IPOrpaMMUPOBAHUE
9 Jluneitnbie HEpPaBEHCTBA, JIMHEWHOE 1

MIPOrpaMMUPOBAHUE
10 AHanuTUYeCKue METOJbpl pacuéra yria 1

MEXKy IPSMBIMA B MHOT'OTPaHHUKAX
1 AnanuTuyeckue MeETOIbpl pacuéra yria 1

MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna paccTOSHUS OT TOYKM [0 1

IIOCKOCTH B KOOpAMWHATAX




HaxoxnaeHue paccrosHUM OT TOYKH [0

13
IJIOCKOCTH B KyOe

14 HaxoxneHue paccrosHUM OT TOYKH [0
IJIOCKOCTH B MPAaBUJILHOW TUPAMMU/JIE

15 KontponeHast pabGota "AHamuTHueckas
reomerpus"

16 CeyeHMs MHOTOTPAaHHUKOB: CTaHAApPTHBIE
MHOTOTPaHHUKH

17 CeueHrss MHOTOTPAHHUKOB: METOJI CIIEIOB
CeyeHusi MHOTOTPAaHHUKOB: CTaHAApPTHBIE

18 TUIOCKOCTH,  TIEPECEYCHUs] TPSAMBIX U
IIJIOCKOCTEMN

19 [lapannenbHple NpsiMblE W IUIOCKOCTH:
napajuiesibHble CEYeHUS

20 [lapannenpHple MpsiMblE W IUIOCKOCTH:
pacy€T OTHOIIECHUI

21 [TapanienpHble NpsMbIe U IIIOCKOCTU: YIJIbI
MEXAY CKPELIUBAIOLIUMUCS TPIMBIMU
[lepnieniuKynsApHbIE MPSIMbIE U TUIOCKOCTHU:

99 CTaHJIApTHBIE TMapbl MEPHEHIUKYIIPHBIX
IUIOCKOCTE W MPSAMBIX, CHMMETPHUH
MHOTOTPaHHUKOB

93 [lepnieniuKynsapHbIe MPSIMbIE U TUIOCKOCTHU:
TeopeMa O TpeX MepIeHANKYIIpax

24 [lepnenukynspHble IPSIMBIE U TUIOCKOCTH:
BBIUMCIIEHUS JUIMH B MHOTOTpaHHUKAX

o5 [loBTOpEHME: TUIOIMIAIN MHOTOYTOJIbHHUKOB,

dbopMmynel IS TIOMIaAeH, cooOpaskeHus




nooous

HOBTOpeHI/IeI miomaan MHOTOYI'OJIbHUKOB,

26 dbopMynbl  UIST  TJIOMAACH, COOOpakeHUS
no100us
[ToBTOpEHUE: MO MHOTOYTOJIHHHKOB,
27 dbopMynel IS TUIOMIAACH, COOOpaskeHUs
noxoous
[lnomam  ce4eHWd  MHOTOTPAHHUKOB:
28 TUTOIIA N TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t
[Tnomamm  cedeHWH  MHOTOTPAHHUKOB:
29 TUTOIIA TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t
KonTposbHas paborta "[ToBTOpEHME:
30 MHOTOTPaHHUKH, CEUYCHUS
MHOTOI'PaHHUKOB"
31 O6bém Tema. OO0BEM TPSIMOYTOJIBLHOTO
napauiesienunea
39 3amaun 00 yABOEHUHM KyOa, O KBaJpaType
Ky0a; 0 TPHCEKIIUH yria
CrepeoMeTpHUECKUE 3aJauu, CBSI3aHHBIC C
33 00BEMOM MPSIMOYTOJILHOTO
napauiesienumne1a
[lpuknagneie  3aja4yd,  CBSI3aHHBIE  C
34 BBIUMCIIEHHEM O00bEMa MPSAMOYTrOJIHHOTO
napaJuiesenuresa
35 O0BEM npsAMOi IPU3MBI
36 CrepeomeTpHuecKue 3aJayd, CBSI3aHHbBIE C




BBIUMCIIEHUEM 00BEMOB IPSMOM MTPU3MBI

HpI/IK.HaI[HBIe 3aJga4u, CBsA3aHHBIC C

37 R .
00BEMOM MIPSIMOH TIPU3MBI
BreruncieHue 00BEMOB Tel € IMOMOIIBIO

38 OTIPEICIIEHHOTO WHTETpaIa. O0BéM
HAaKJIOHHOHM IIPU3MBI
Breraucinenne 00BEMOB Tel ¢ MOMOIIBIO

39 OTIPEICIIEHHOTO WHTETpaIa. O0BéM
T PAMH TG

40 ®opmyna o6béMa nupamuabl. OTHOIIEHHE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

41 ®opmyna o6béma nupamuabl. OTHOIIEHHE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

42 CrepeoMeTpriecKue 3aJadu, CBsI3aHHBIE C
00BbEMaM¥ HAKJIOHHOW TTPU3MBI

43 CrepeoMeTpuiecKue 3aavu, CBS3aHHBIE C
00BbEMaMU TTUPAMHUTBI
[Ipuknagaeie 3amaun 1o Teme "OOBEMBI

44 Ten", CBsI3aHHBIE C OOBEMOM HAKJIIOHHOM
MIPU3MBI

45 [Ipuknagaeie 3amaun 1o teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM TTUPAMUIBI

46 [Ipumenenne  0OBEMOB. Brruucnenue
PacCTOSTHUS JI0 TUIOCKOCTH

47 KoHnTtponsHas pabota "O6BEM
MHOTOTpaHHUKa"

48 Hunuaapudeckas MMOBEPXHOCTb,

oOpazytomue HUAITUHIPUYECKOU




MMOBEPXHOCTH

Humuugp. IlpsMoM KpyroBoul LIMIIMHAP.

49 [Inomane MOBEpXHOCTH LUIUHIAPA

50 Konnueckass mnoBepxHOCTb, 0Opa3yrolue
KOHMYECKOU noBepxHocTu. Konyc

51 Ceuenue KOHyca MIJIOCKOCTBIO,
napajuieIbHOM MII0OCKOCTH OCHOBAHUS

52 VYceuénnblil koHyc. M300paxkeHre KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tmomane 60KOBO# MOBEPXHOCTH U TOJTHON
MOBEPXHOCTH KOHYCa

54 [Tmomane 60KOBO# MOBEPXHOCTH U TOJTHON
MOBEPXHOCTH KOHYyCa
Crepeomerpuueckue 3aJaun Ha

55 JI0Ka3aTeIbCTBO u BBLIYMCIICHHE,
MIOCTPOEHHEM CEUEHHH HMINHApa, KOHYyca
Crepeomerpuueckue 3aaun Ha

56 JI0Ka3aTeNbCTBO u BBIYHCIICHHE,
IIOCTPOEHHEM CEUEHUI LMIMHApa, KOHYyca

57 [Ipuknaanele  3a7auM,  CBsSI3aHHbIE  C
LWJIAHAPOM

58 [Ipuknaanele  3a7a4yM,  CBsSI3aHHbIE  C
LWJIAHAPOM

59 Cdepa u map
Ilepeceuenne  cdeppl ©  mapa ¢

60 mwiockocTelo. Kacanme mapa u  chepbl
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

61 Ilepeceuenne  ceppl ©  mapa ¢




wiockocthio. Kacanme mapa u cdepsr
IUIOCKOCTBIO. Bua n n3o0paskenue mapa

VYpapaenne chepsl. [Tnomans chepsr u eé

62 .
yactei

63 Cummerpus cdepsl 1 mapa
CrepeomeTrpuieckue 3a1auu Ha

64 JI0Ka3aTeNIbCTBO M BBIYUCIIEHUE, CBS3aHHBIE
co cdepoil W mApoM, TOCTPOECHUEM HUX
CEYECHMH TUIOCKOCTBIO
CrepeomeTpuyeckne 3a7a4u Ha

65 JI0Ka3aTeNbCTBO M BBIYUCIIEHUE, CBS3aHHBIE
co cdepoil W mIApoM, TOCTPOECHUEM HUX
CEYECHMH TUIOCKOCTHIO

66 [lpuknanueie  3amadyu, CBSI3aHHBIE  CO
ctepoii u mapom
[ToBTOpEHUE: OKPYXKHOCTh Ha IJIOCKOCTH,

67 BBIYUCIICHUSI B OKPYXHOCTH, CTaHIapTHbHIC
nonoous

68 Paznuynble KOMOMHAIIMKM TeNl BpallleHUS U
MHOTOTPaHHUKOB

69 3amaun no Teme "Tema m moBepxHOCTH
BpaieHus"

70 3amaun no Teme "Tema m moBepxHOCTH
BpaieHus"

71 KonTtponpHast padota "Tena u noBepXHOCTH
BpaieHus"

7 O6vém mwmHApa. Teopema 006 00bEMe

npsAMOTro NUJIMHApPA




73

Breruncnenue 00BEMOB TENI € TMOMOIIBIO
onpenenéuHoro uurerpana. O0bpEM KoHyca

74

[Tnomamy GOKOBOW ¥ TIOJTHOW MOBEPXHOCTH
KOHYca

75

CrepeoMeTrpuueckue 3a7ayu, CBS3aHHbBIE C
BBIYHCIICHUEM 00BbEMOB IIWIIHHPA, KOHYCa

76

[Ipuknagaeie 3agaun mo teme "OOBEMBI U
TIJTOIAIU TTOBEpXHOCTEHN Ten"

77

O06béM mapa ¥ IIAPOBOTO  CEKTOpa.
Teopema 00 o00béMe mapa. I[lnomane
cheper.  CrepeoMeTpuyecKHe  3ajaaud,
CBSI3aHHBIE C BBIYHCIEHHEM 00BEMOB IIapa,
[IIApOBOTO CETMEHTA M MIapOBOTO CEKTOpa

78

[Ipuknagaeie 3amaun mo Teme "OOBEMBI
Ten", CBs3aHHBIE C OO0BEMOM MmIapa U
momaneo cepbl. COOTHOMICHHUST MEXKITY
IJIOMIAIIMA  TIOBEPXHOCTEH W 00BEMamMu

O0T0OHBIX TE

79

IlogoOuple Tema B MIPOCTPAHCTBE.
N3menenne o0béMa mnpu  momoOuu.
CrepeoMeTpriecKue 3a7a4d, CBS3aHHBIC C
BBIYHCIIEHHEM OOBEMOB TeJI M ILIOLIAAEH
MOBEPXHOCTEH

80

KonTposbHas pabora "ITnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TeI"

81

JIBuxkenust mpoctpaHcTBa. OTOOpa)xKeHHUs.
JBuxkeHnuss u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBWKCHUU




Bunpl nBrkeHui: napauielibHbIN MIEPEHOC,

82 LEHTpAJIbHAs  CUMMETpPHs,  3€pKajlbHas
CUMMETPHS, TTIOBOPOT BOKPYT MPSMOI

83 [IpeoOpazoBanuss monobms. Ilpsmas wu
cepa Diinepa

84 ['eomeTrpuueckue 3amaun Ha MPUMEHEHUE
JIBUKCHUS

85 KontponsHast  pabora  "Bektopel B
npocTpancTae"
Ob6o6maroniee noropenue 11 mousatuit u
MeToJI0B Kypca reomerpun 10-11 kmaccos,

86 CUCTEMAaTH3aIHs 3HAHUU:
"[TapamyienbHOCTD MPSAMBIX U IJIOCKOCTEN B
npocrpanctae"
O6o06matomee moBTopeHue 11 monsTHI U

87 MeTOJI0B Kypca reomerpun 10—11 kmaccos,
cucremaTusanus 3HaHul: "BekTtopsl B
npocrpancrae"
O6o6matomee noBTopeHue 11 moHsTHI U

88 METOJI0B Kypca reomerpun 10—11 kmaccos,
cucremaTusanus 3HaHui: "BekTtopsl B
npocrpanctae"
O6o06matomee noBTopeHue 11 moHsTHI U

89 MeToJI0B Kypca reomerpuun 10—11 knaccos,
CcUCTeMaTU3aLUs 3HAHUU: "O6beM
MHOTOTpaHHUKa"

90 Ob6o6maromee nosropenue 11 monatuii u

MeTo/10B Kypca reomerpun 10—11 kiaccos,




cUCTeMaTU3aIusl 3HAHUH: "O0BeM
MHOTOIpaHHHUKa"

Ob6o6maromee moropenue 11 monaTuii u
MeTo/10B Kypca reomerpun 10—11 kiaccos,

o CUCTeMaTU3alus  3HAHUM: "Inomanu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX T
Ob6o6maroniee noropenue 11 mouatuil u

92 MeTo/10B Kypca reomerpun 10—11 kiaccos,
CHCTEMAaTH3aIH 3HAHWUH: "Inomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

93 Wrorosas koHTposbHas paboTa

94 Wrorosas koHTposbHas paboTa

95 [ToBTOpEHwUE, 00001IeHNEe "
cUCcTeEMAaTU3aIys 3HaHUH
Uctopus pa3BUTHS cTEpeOMETpUU  Kak

96 HayKH U e€ poJib B Pa3BUTUU COBPEMEHHBIX
WMHXEHEPHBIX u KOMIBIOTEPHBIX
TEXHOJIOTHI
Hctopus pa3BuUTHS cTEepeoOMETpUU  Kak

97 HayKH U e€ poJib B Pa3BUTUU COBPEMEHHBIX
HMHXEHEPHBIX u KOMIIBIOTEPHBIX
TEXHOJIOTUI
Hctopus pa3BuTHS CcTEpeOMETpPHHU  Kak

08 HayKH U e€ poJib B Pa3BUTUU COBPEMEHHBIX
WH>KEHEPHBIX u KOMITbIOTEPHBIX
TEXHOJIOTUI

99 Hcropust pa3BUTHS CTEPEOMETPUM  Kak

HayKHM U €€ poJib B Pa3BUTUU COBPEMEHHBIX




WH>XEHEPHBIX u KOMITbIOTEPHBIX
TEXHOJIOTHH
Hctopust pa3BuTHUS CTEPEOMETPUM  KaK

100 HAYKH U €€ pOJib B PA3BUTHUU COBPEMEHHBIX 1
WHXXEHEPHBIX H KOMITBIOTEPHBIX
TEXHOJIOTHH
HUctopusi pa3BuUTHUA CTEPEOMETPUM  KaAK

101 HAYKH U €€ POJIb B Pa3BUTHUU COBPEMEHHBIX 1
WHXXEHEPHBIX u KOMITBIOTEPHBIX
TEXHOJIOTHH
Hctopusi pa3BuUTHUA CTEPEOMETPUM  KaAK

102 HAYKH U €€ pOJIb B Pa3BUTHUU COBPEMEHHBIX 1
WHXEHEPHBIX u KOMITBIOTEPHBIX
TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJaIbTAThI 0CBOEHHS OCHOBHOIA
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEero 0o1ero 0opa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCMOMBI CTEPEOMETPHH M CIEICTBHS M3 HUX IPH PEHICHUU
' reOMETPHYECKHUX 33129
73 OnepupoBaTh TOHATHAMH: TAPAUIETBHOCTh M MEPIEHAUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccnpumupoBaTh B3auMHOE pPAcCIONIOKEHHE TPSAMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATUSMH: JIBYIpAaHHBIA YTOJ, TPaHW IBYTPAHHOTO YIJIa,
7.5 pedpo IBYrpaHHOIO yria, JUHEWHBIN yroia JIBYrpaHHOTO yrija, rpaxycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHHKA, TPAaBUIIbHBI MHOTOTPAaHHUK
77 PacriozHaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MHMpamMuia, MpU3Ma,
' MPSIMOYTOJIFHBIN MapajuiesienuIie 1, Kyo)
Knaccudpummposare ~ MHOTOrpaHHUKH,  BbIOMpass ~ OCHOBaHUSA s
7.8 KJIaccu(UKaIUy (BBIIYKJIbIE U HEBBIMYKJIble MHOTOTPAHHUKH, NPAaBUIIbHbBIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE TPU3MBI, TapaJlIeICITUIIE b )
7.9 OnepupoBaTh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
710 OOBACHATD MPUHIMUIBI TOCTPOCHUSI CEYEHUI MHOTOIPaHHUKOB, UCIOJB3YS
' METOJI CJIEJIOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIMOJHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (GUTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJIEHUE T'€OMETPUUYECKUX BEIMYMH MO 00pasiam
WIA QIrOpUTMaM, IPUMEHSAS HW3BECTHHIC AHAIUTHYECKUE METOMAbl IpH
7.12 pelIeHUH CTaHJAPTHBIX MaTeMaTMYeCKMX 3aJad Ha  BbIYHCIICHHE
pacCTOSIHUH MEXIY ABYMsI TOYKaMH, OT TOYKU J0 HPSMOH, OT TOYKH 10
IUIOCKOCTH, MEX]ly CKPELIUBAOIIUMUCS MPSMBIMU
Pemare 3amaun Ha HaXOXKJCHME I€OMETPUYECKUX BEJIMYMH MO oOpas3uam
7.13 WIM alIrOpuTMaM, INPUMEHSS H3BECTHbIE AHATUTHYECKUE METOAbl IpH

pPCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YIJIOB




MEXKJy CKPCIIMBAIOIUMHUCS MPSIMBIMHM, MEXKIY IMPSIMOM M IUIOCKOCTBIO,
MEK/y INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

Beruncnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 nupaMuza) ¢ NpUMEHEHHEM (HOpMyN, BBIUUCIATH COOTHOLICHUS MEXIY
IUIOIIA/IIMU IOBEPXHOCTEN, 00bEMAaMHU 110I00HBIX MHOTOTPAaHHUKOB
715 OmnepupoBaTh MOHATHSAMHU: CHMMETPHS B NPOCTPAHCTBE, IIEHTP, OCh H
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (uUrypax, TMpPeICTaBICHHYI0 Ha
gepTeKax U pUCyHKax
[TpumensTh reoMerpuyeckne (akThl Ui PEIICHHs CTEPEOMETPHUECKUX
7.17 3a7a4, MPEINOJaramilinX HECKOJIbKO IIAaroB pEIICHUS, €CIU YCIOBHS
MIpUMEHEHHUs 3aJIaHbI B SIBHOM (opme
718 [IpuMeHAT mpocCTEHIIME MPOrpaMMHBIE  CPEICTBA UM DIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUHU CTEPEOMETPHUECKUX 3a1a4
719 [IpuBoaMTH TIPEMEPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEW B TPHUpPOJE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsTH MOJTydeHHBIE 3HAHUS HAa MPAKTUKE: aHAJIH3UPOBATh peabHbBIC
CUTYallud U MPUMEHATh U3yUEHHbIE TIOHATHS B MPOILIECCE MOUCKA PELICHUS
MareMaTH4ecku chOpMyIUPOBAHHOMN MPOOJIEMBI, MOJIEIUPOBATh peajbHbIE
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCIECIOBATH IMOCTPOCHHBIE MOJCIU C
WCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, ammapaTa aareOpsl,
pematb ~ MpakTUYeCKHWEe  3aJauyd,  CBA3aHHbIE €  HAXO0XIACHHUEM
FeOMETPUYECKUX BEIMYMH
11 KJIACC
Kox .
IIpoBepsiemble nMpeAMeTHBbIE Pe3yaIbTAThHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro 001ero o0pa3oBaHusi
pe3yJibTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMH: HWIMHIPUYECKAs MOBEPXHOCTh, 0Opa3yrolIue
6.1 WIMHIPUYECKON TOBEPXHOCTH, IWIMHIpP, KOHHUYECKass MOBEPXHOCTb,
oOpasyromire KOHMYECKOH TOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpalieHus (LWIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CHIOCOOBI MOJTyYEHHUS TEJl BpaLCHHS
6.4 Knaccuduimposats B3auMHOE pacmoiokeHre chepbl U MI0CKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHUE CEIrMEHTa, BHICOTA
6.5 CerMEHTa, IIapOBOW CIJIOM, OCHOBAaHWE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO

CJ10s1, IIAPOBOU CEKTOP




6.6

Beruncnate 00BbEMBI W IUIOMIAAM  TOBEPXHOCTEH TEN  BpallleHUs,
TEOMETPUYECKUX TEJl C MPUMEHEHUEM (POPMYIT

6.7

OnepupoBaTh NOHATHSAMH: MHOTOTPAaHHMK, BIIMCAaHHBIH B cdepy H
OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAaHHHMK WM TEJO
BpalICHUsA

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TIOMAISIMH TIOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

6.9

N3o0paxaTe u3ydaemble (GHUTYpbl OT PYKH H C TPUMEHEHHEM IIPOCTBHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BobinonHATE  (BBIHOCHBIE) IJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (QUryp: BUJI CBEpXy, COOKYy, CHHU3Y; CTPOUTb CEUEHHUS Tel
BpallleHUS

6.11

W3Bnekarb, uWHTEpHpeTHpoBaTh M MpeoOpa3oBbIBATh HHMOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMpEeACTaBIECHHYIO Ha
YepTekax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (akThl ISl PELICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONIAraloIliuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBITIOJIHATE  IEHCTBUS  CJIOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHO)KEHHUSI BEKTOpa Ha YHCJIO, OOBSCHATh, KAKUMH CBOWCTBAMH OHU
oOmazmaroT

6.15

[IpumeHsaTh NpaBUiIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHATHSIMH: JEKApTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOPA, YTOJ
MEX1y BEKTOpaMH, CKaISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEApHbIE U
KOMILITaHApHbIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB H IIPOU3BCACHUEC BCKTOpa Ha 4YHCIIO, YI'OJ
MECXKAY BCKTOPAMH, CKAIAPHOC IIPOU3IBEACHHE, pacCKilaAblBaTb BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

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

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4iu Ha IIPUMCHCHHC BCKTOPHO-
KOOPAUWHATHOI'O MCTOAAa

6.20

Pemars 3amaum Ha J0Ka3aTEIbCTBO MaTEMaTUUYECKHUX OTHONIEHUH U
HaXO0XKACHUEC TCOMCECTPHUUYCCKUX BCIIMYHUH 11O 06pa3uaM WK aJIrOpuTMaM,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peuIcHun CTaHAApTHBIX
MAaTEMAaTHYCCKHUX 3aaaq

6.21

HpI/IMeHHTL HpOCTCfIHIHC nporpaMMHbI€ CpeACTBA U  DJICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMEI IIPU PCHICHUN CTCPCOMCTPUYICCKUX 3a1a4

6.22

HpI/IBO,Z[I/ITL NpUMEPbl MATCMATHUYCCKUX SaKOHOMCpHOCTeﬁ B IpUpPOAC U
JKU3HU, paCllO3HABATh MIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC




6.23

[IpuMeHATH MOJydyEeHHBIE 3HAHWS HaA IPAKTUKE: aHAIM3UPOBATH pEabHbIC
CUTyallUM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTH4ecku chopMyarMpoBaHHOHN NPOOIEMbI, MOACIHPOBATH pEalIbHBIE
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIEIO0BATH ITIOCTPOCHHBIE MOJECIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, amrmapaTa aareOpsl,
pemaTth  NPAaKTUYECKHME  3aJa4d,  CBA3AHHBIE C  HAXOXICHUEM
r€OMETPUYECKUX BEJIMYUH




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUS

I'eomerpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuu. Touka, mnpsiMas, IJIOCKOCTh, IPOCTPAHCTBO.
[onsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3aumHoe pacrnosioskeHre NpsAMBIX B IPOCTPAHCTBE: MepeceKarolmecs, napauieilbHble
n CKpCHIMBAIOIIUECA  IIPSAMBIC. Hapannenbﬁocn, nNpsAMBIX U MIOCKOCTEl B
MPOCTPAHCTBE: TMapajUIeIbHbIE TPSMbIE B TMPOCTPAHCTBE, MAPALICIBHOCTh TPEX
MIpsAMBIX, HOapaJUICIbHOCTH pr[MOfI A TUIOCKOCTH. YTIBI C COHaIpaBJICHHBIMHN
CTOpPOHAaMH, YTOJ MEXIy NpsIMBIMH B TpocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEH:
MapajuielbHble IUIOCKOCTH, CBOWCTBA TMapauleNbHbIX IUIockocTel. [Ipocreiimme
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadAp, KyO, mapayuienenunes,
MOCTPOEHUE CEUCHUI

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TUIOCKOCTHU: TCPICHAUKYIIAPHBIC TIPAMBIC B
IMPOCTPAHCTBE, MPAMBIC MapaJUICIIbHBIC U MEPIICHAUKYIISIPHBIC K IMJIIOCKOCTH, IMMPHU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TE€OPEMa O MPAMON MEPIEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKAY MPSMOW U IJIOCKOCTBIO, TBYTPAHHBIN
yroJi, JINHEHHBIA YroJl ABYrpaHHOro yria. [lepneHankynsp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 0 TUIOCKOCTH, MPOEKIus GUrypsl Ha
IJI0CKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKyIspax

7.4

[lonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: nN-yromnbHas
npu3Ma, TpaHd M OCHOBAaHUS MPHU3MBL, MpsiMas W HAKJIOHHAs NpPU3MbI, OOKOBas U
MOJIHAsl TIOBEPXHOCTH Mpu3Mbl. [lapanenenumnesn, npsMOYroiabHbIN Mapaienenumne]] u
ero cpoiictBa. [lupammna: N-yronbHas nupamuia, TpaHH W OCHOBAHUE MUPAMUIBI,
OOKOBas M TOJHAS MOBEPXHOCTh NHUPAMUIbI, MpaBUJIbHAS M yceu€HHas MUpaMU[A.
DOneMeHTbl Npu3Mbl W Tnupamuibl. [IpaBuiibHBIE MHOTOTPAaHHHUKHU: TOHSTHE
MPaBWJIBHOTO MHOTOTPaHHMKA, TMpaBWIbHAS TMpU3Ma M MpaBWiIbHAs MHpPaAMHUA,
MpaBUJIbHASI TPEYroJibHASI MUpaMKIa U MPaBUWIbHBIN TeTpadap, KyO. [IpencraBnenue o
MPaBUJIbHBIX MHOTOTPAHHMKAX: OKTadJp, MAOJAEKa’Ap M ukocayapyrue CedeHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUU B nupamMmnuzax, Mnapauiejacnuieaax, IMpaBUJIbHBIX
MHOT'OIpaHHUKaxX

7.6

Brruricnenue 571eMEHTOB MHOTOTPAHHHUKOB: pEOpa, auaroHanu, yriel. [lmomans
OOKOBOY MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMON MTPU3MBI, TUIOIIA/Ib OCHOBAHUH,
TeopeMa 0 OOKOBO MOBEPXHOCTH MPsMOil pu3Mel. [Lnomaas O0KOBOM MOBEPXHOCTH H




IIOBEPXHOCTH IPABUIIBHOW NUPaMHUABI, TEOPEMa O IUIOIIAANA YCEYEHHOM INHUPAMUIBI.
[onsitue 06 06vEMe. OO6BEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUST MEXTY TUIOIIAASIMUA TTOBEPXHOCTECH,
00BEMaMHU IO OOHBIX TENT

11 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-ICCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IH)Ip: OCHOBaHHUSI u OOKOBasg MMOBEPXHOCTD,
o0Opasytoias 1 0Ch, TUIONIAAh OOKOBOW U MOJIHON TOBEPXHOCTH

6.2

Konunueckas moBepXxHOCTh, 00pa3yrolue KOHNYECKON MOBEPXHOCTH, OCh U BEpUIMHA
KOHHYECKOM ToBepxXHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroIas U OcCh,
Iomaas OOKOBOM M TMOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opasyromue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, Juamerp, IUIOHab MoBepXHOCTU cheprl. BzaumHoe
pacnofio)keHue cdepbl U IUIOCKOCTH, KacaTesibHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

KomMOuHarmu e BpaieHus: 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, ONTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCaAHHAS] B MHOTOI'PaHHUK, WM TEJIO BpallleHUs

6.6

[Tonsatue 06 oO6BEmMe. OcHoOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapajuiesienunena u cieacTBus u3 He€. O0BEM MIUMHIPA, KOHYCA.
O06bEM mIapa 1 wIomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEXIY TUIOMAASIMH TIOBEPXHOCTEH,
00BpéMamMu ITOJOOHBIX TET

6.8

Ceuennst nmiuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOASIee Yepe3 BEPILUHY), CEUCHUs 1apa

6.9

Bektop Ha muockoctu ¥ B npocrpaHCcTBE. CII0)KEHHE W BBIYMTAHME BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuino napamnenenunena. Pemenue 3anad, CBS3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

[IpsamoyronpHas cuctemMa KOOpIMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkaispHOe
IIPOU3BEACHNUE BEKTOPOB. BbluMCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO NIPU PELIEHUN T€OMETPUUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yIbTaTaM O0CBOEHHUS
NpoBepPsIeMoro OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMBbI CpeHero ooero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MerojaMu JJOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKHU; MPUMEHATh UX; YMEHHE (OPMYyIUpOBaTh
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU WHAYKIUH,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPHU PCUHICHUHN 3a1a4, OLICHNBATh
1 JIOTHUYECKYI0  NPABWIBHOCTh  PACCYXKJIEHUW; yMEHHE ONEpPUpPOBATH
IMOHATUAMU. MHOXECTBO, IMOAMHOXXECTBO, OII€pallMi HaJ{ MHOXKXCCTBAMMU;
YMEHHE  WCIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
qHCciIe U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEPHPOBATH TOHATHIMU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; MCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHCIO,
CTEIEHb C LIEJIbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHON CTEIIEHU, CTEIEHb C
paLlMOHATIBHBIM IOKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM Uucla, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJbHBIX, LEJbIX, PpalHOHAIBHBIX, JEHCTBUTEIBHBIX
2 YHCeNl, YMEHHE HCII0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHBIIUI 00t
JIeTUTEeTh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3aa4; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIMOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQKEHUI CO CTemeHsIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEepUpOBaTh  MOHATUAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKa}I nporpeccust, reoMeTpruvccKasd




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/aBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUJIEKCHBIE 4YHCJAa, MOJYyJAb W apryMeHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
MOHATHSAMM:  MaTpuua 2X2  wu  3x3, omnpeAenuTeslb  MaTpULbL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: palMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl C [apaMETpPOM; NPUMEHSAThH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIMHU, OTPAHUYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(¢u3nuecKkuif CMBICI TPOU3BOAHOM, MepBoOOpa3zHas, ONpeaeaEHHBIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIONb30BaTh MPOUZBOJAHYIO JUISI HCCIEAOBaHUS (PYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCIE COIMAIbHO-3KOHOMUYECKUX U

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




HUHTCTpalia; IMPUBOAUTHE HNPUMCPbBI MATCMATUUYCCKOI0O MOACIUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs GyHKIUS,
KoMno3uiusi (pyHKOMA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpPapUKH HM3yIEHHBIX
GyHKUIMH,  BBINONHATH  NpeoOpa3oBaHuss  rpadukoB  (yHKIUH,
WCTIONB30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKIMM JUIsl perieHus] ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJW W YacTH, Ha JBIDKEHHE, paboTy, CTOMMOCTH TOBAapOB M
yCIyT, HAJOTH, 33Ja4d U3 00JACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKECHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3YIbTATOB; YMEHUE MOJAEIUPOBATH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MEeAHaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIATh
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUYeCcKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO JHUArpaMM paCcCCUBaHUA U JIMHEHOM perpeccun

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE

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




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMyNBl CHOKEHHS M YMHOXEHHS BEpOSATHOCTEeH, (GopMyny MOIHOU
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHbIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYailHOH  BENWYHMHBI, (YHKIWUU paACTIpeNeieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIICZIOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPHI TPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKICHUS U PEUICHHS 3a/1a4; OllCHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETHh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TPEXTPaHHbIM YTroj, CKpeluuBaroluecs: IpsMble, NapamiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXIy IJIOCKOCTSIMHM;, YMEHHUE HKCIIOJIb30BaTh MpPU pEIICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpBHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, napamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTU MHUPAMUJbI, MPHU3MBI, KOHYyca, LMIUHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(dbopMynHpOBaTh OIpEeNICHHU U3yd4aeMbIX (UTYP, BBIIBUTATh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS

11

YMeHHne omnepupoBaTh TOHSATHUSIMH: JIBIDKEHHE B TNIPOCTPAHCTBE,
MapayieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOJE30BaTh T€OMETPUUYECKHE OTHOIICHUS TIPU
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, miomanas, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOJIB3YS
M3y4YeHHbIe (OPMYyJbl M METOJbI, B TOM YHCIIE: IUIOIAJb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMUbl, HPU3MBblL, UIHHIpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HNPAMOYIOJibHAad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTopHHﬁ n KOOpI[I/IHaTHHﬁ MCTOJ

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHUE pACIO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsieMbIi 3/1€MEHT COAEPKAHUSA
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanbeuble u nensie uyncna. [Ipu3Haky JeMMOoCTH HEIbIX YUCE
12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JIECSATHYHBIE JAPOOH, MPOICHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypajbHOU cTeneHu. JeHcTBUs ¢ apupMETHUECKUMHU
' KOPHSIMHU HaTypalbHOW CTENEHU
14 Crenens ¢ 1enpIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
. CTETeHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4ucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEITbLHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, IPUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIE YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUIN. ONpeaennTeNb MaTPUILIbI
3 ®yukuuy 1 rpahuKu




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

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 ApudpmeTrrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TPOW3BOAHOM K HCCICAOBaHWIO (YHKIIMH HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIEro 3HaYeHUs (YHKIUHM Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOIAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

I'eometpus, 10-11 knmaceel/ Atanacsin JI.C., byry3oB B.®., Kagomies C.b. u
Hunaktnueckue marepuansl ['eomerpus 10 m 11 kn. aBr. Epmosa B.IL

apyrue, AkuuonepHoe oomectBo «M3ngarensctBo «IIpocBenieHue

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

- Meroauueckue pekomeHaanuu k yueOnuky Atanacsd JI.C. 10-11 kmaccer;
I'eometpus: 10 xiacc: 6a30BbIA M YIIyOJCHHBIM YPOBHH; THUIAKTHYCCKUE
MaTepuabl:

yueOHoe mocoome; b.I'. 3uB; 4-e wusmanme, crep.; M.: IlpocBemenwue.
» 'eomerpus: 11 kimacc: 6a30BbIii U yIIyOJICHHBIM YPOBHU; AUJAAKTUYECKHUE
MaTepuabl:

yaeObnoe mocobue; b.I'. 3uB; 4-e¢ wm3manume, crep.; M.: Ilpocsemienue.

- [Toypounoe mnanupoBanue k yueounky Atanacsa JI.C. 10-11 kmaccer

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://ege.sdamgia.ru/

bu6mnorexa IIOK

https://m.edsoo.ru/



https://resh.edu.ru/
https://www.yaklass.ru/

https://ege.fipi.ru/bank/index.php



