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HOACHUTEJBHASA 3AIIMCKA

["'eomeTpus siBiIsIETCS OJHUM U3 0230BBIX KypCOB Ha YPOBHE CPEIHETO OOILEr0
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBAaCT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH W IIPEAMETOB TI'YMAaHMTAPHOIO IIUKJIA.
[TockonbKy JOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOE PU U3YUEHUH 00ydarOIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHM, IIPU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBeHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PU3MUYECKUX 3a/1a4.

Llens ocBOEHHUSI MPOrpaMMBbl y4eOHOTro Kypca «I'eomMeTpush» Ha yriIyOJIEHHOM
YpOBHE — pa3BUTHE UHIUBUAYATBHBIX CIIOCOOHOCTEN 00yUaronuXcs MpH U3y4CHUH
TeOMETpPHH, KaK COCTaBISIONICH mpeAaMeTHON oOmactu «Marematuka U
nHpopMaTrKa» yepes o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO MPO(heCcCHOHANIBHOTO 00pa30BaHMsl, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpuoputeTHBIMM 3aJauaMHu Kypca T€OMETpPUM Ha YriayOJEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacUIMpEeHNEe IPEICTABICHNUS O TEOMETPUN KaK YaCTU MUPOBOM KYJIBTYpPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMHpOBaHHE MPEICTABIECHUS O NPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEIAX, MO3BOJIAIONIMX OMNHUCHIBATH U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIapara o pasfaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dopMHupoBaHWE  yMEHUS ~ BJaJ€Th  OCHOBHBIMM  MOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJIapTHbBIE CIIOCOOBI peIIeHUs 3a/1a4;

(opMupOBaHHE YMEHMSI paclio3HABaTh Ha YEPTEKax, MOJEIIAX U B PEAIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

(opMupOBaHHE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOopHuil, (GOpMHUpOBAaHUE MOHHMMAHUS POJIM AKCHUOMATHKH MpHU
MPOBEICHUU PACCYKICHUN;

dbopMHpOBaHHE yMEHHUS BJIaJIETh METOAAMH JO0Ka3aTeIbCTB U aJTOPUTMOB
peuieHus, YMEHHUsI UX MPUMEHSTh, IPOBOJIUTD JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pPELIEHHs] CTEPEOMETPUYECKUX 3a7ad W 3aJad C IMPAKTUYECKHM COJECPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeIbCTB  IPH
000CHOBaHUU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B MTPOBEICHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME WHTEIUIEKTYaJIbHBIX W TBOPYECKHUX
CHOCOOHOCTEN O0yJarolmumxcs, MO3HaBaTEeIbHOW aKTUBHOCTH, UCCIIEI0BATENbCKUX
YMEHUH, KpUTUYHOCTH MBILUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;



(dopmupoBanre (yHKIIMOHATIBHOW T'PAMOTHOCTH, PEJIEBAHTHOM T€OMETPHH:
YMEHUSI PACHO3HABATH IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTyallUsX U MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPHPETALUN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIepKaTeNIbHBIMU JTUHUSIMU y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBistoTcs:  «lIpsiMble M TUIOCKOCTH B TPOCTPAHCTBE»,
«Muororpannukn», «Tema Bpamenus», «BeKTopsl UM  KOOpAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TpeboBaHHEe «yMETh ONEPHPOBATH
MOHSTUSAMWY, PEJICBAHTHBIMU T'€OMETPUU Ha YTIyOIEHHOM ypoBHE 00ydyeHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJIE€p>KaTENbHBIM JHHHUIM y4yeOHOro Kypca, a
(GbopMUpOBaHHE JIOTUYECKHMX YMEHHUH pacmpeaensercss He TOJbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE IMPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoil paboueit
IpOrpaMMBbl, paclpeAeNEéHHbIM O TrojaM OOYy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHLIUIINAIBHBIM BOIIPOCAM O0YyYaroUIrecs
oOpamianuch HEOJAHOKPAaTHO. OTO TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
reOMETPUUYECKUMHU MOHATUSMU U HaBbIKAMU IIOCJIE0BATENbHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX MPECTABICHUN 00yJaIOMIUXCsl, PACIIUPSS U yTIyOIIsis
e€, 00pasys MPOYHbIE MHOKECTBECHHBIE CBSI3H.

[lepexon k U3y4EHHIO TE€OMETPUU Ha YTITyOJIEHHOM yPOBHE MTO3BOJISIET:

co3math ycioBus i auddepeHnuanuu  oOydeHUs, OCTPOCHHS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMm, OOecneyuTh yrayOnaeHHoe
U3y4€HHE T€OMEeTPUHN KaK COCTaBIISIIOIIEeH yueOHOoro npenMera «MareMaTukay;

HOJATOTOBUTH OOYyYaroOmMXcsd K NPOAODKEHUIO M3YYEHHUS MaTeMaTHKH C
yuéToM BbIOOpa Oynmymied mpodeccuu, odOecnedrBasi MPEEMCTBEHHOCTb MEXKIY
oO1uM U ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusyuenue yueOGHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 yaca B Hegenmo), B 11 kmacce — 102
yaca (3 4aca B HEJIETO).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMbIe ¥ MUIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHUS ~ cTepeoMeTpun. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumMHOe pacrnonoxkeHue npsMbIX B IPOCTPAHCTBE: IIEPECEKAOLIUECH,
napajuiejibHble YW CKpelmBaromecss npsmMble. [Ipu3Haku CkpelmmBaronyxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IPSAMBIE B IPOCTPAHCTBE, NAPAJLIETBHOCTD TPEX MPSIMBIX, MAPAIUIENBHOCTD IPAMON
u 1iockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajjIeNIbHOrO MpOeKTUpoBaHMs. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapajliebHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHUN.

IleprieHIUKYJISAPHOCTD IPSIMOM U INIOCKOCTH: IIEPIICHAMKYJISIPHBIE IIPSIMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM IO IIJIOCKOCTH, PACCTOSTHUE
OT MPSIMOM J10 MIIOCKOCTH, TPOEKIUS (PUTYPHI HA TUIOCKOCTh. [ leprneHIuKyIsspHOCTb
IJJOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUTOCKOCTeW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

Yribl B POCTPAHCTBE: YroJl MEXAY NPSAMOW M IJIOCKOCTBIO, IBYTPAaHHBIN
yTOJI, JUHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBOICTBA IUTOCKKUX YIJIOB MHOTOTPAaHHOTO yria. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKH

Buapl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpa”HHuka. IIpusma: n-yronpHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl TIPU3MbI, OOKOBAsi M MOJHAS MIOBEPXHOCTh MPU3MBI.
[Tapaiutenenuie s, TpsAMOYTOJIBHBIN NTapaJICICIIUIE U €r0 cBolicTBa. KpaTyanimume
NyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAS U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMUIBbL.
[IpaBriibHBIE MHOTOTPAHHUKH: MpPAaBUJIbHAs IMpHU3Ma W IPaBWIbHAS NUPaMUJa,
npaBuJIbHAs TPEYTOJIbHAS MUpaMua U MPaBUIIbHBIN TeTpadip, Ky0. [IpencraBnenue
O MPABUJIbHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCASP.

Brlunciienre 53J€MEHTOB MHOTOTPaHHUKOB: pPEOpa, aUaroHa v, YIJIbL.
[Tnomans OOKOBOWM MOBEPXHOCTH W TIOJIHOW TIOBEPXHOCTH MPSIMOU TPHU3MBI,
TJI0IIAh OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOU Mpu3Msl. [ omaas



OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTpuss B NPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napaJuIeenuIe d, CUMMETPUs NPABWIBHBIX IIPU3M, CHMMETpPHUS IPABHIBHON
UpaMUIbl.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOM BEKTOP, MJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE MW  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucio. CBoWcTBa CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHI. lIpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHapHBIM  BeKkTopaMm. [IpsamoyrospHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOI MeExXay BeKkropamu. CKalsipHOE NPOU3BEIICHUE
BEKTOPOB.

11 KITACC

Tea Bpamenus

[loHsATHA: UIWIMHIPUYECKAs TOBEPXHOCTb, KOHUYECKAs IOBEPXHOCTD,
chepuueckas MOBEPXHOCTb, oOOpasyromue noBepxHocTel. Tema BpalueHus:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnoxkenue cepsl
U IJIOCKOCTH, KacaTelabHas MIOCKOCTh K chepe. M3o00paxkeHue Ten BpalleHUsl Ha
iockocTh. Pa3BépTka nunmuapa u konyca. CummMerpust chepsl U mapa.

O0bEéM. OcHoBHBIE cBoiicTBAa 00bEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MPU3MBI, IIIKHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U mapoBOro
CErMEHTA.

KomOuHanuu Tenm BpamieHUss U MHOTOTpaHHHMKOB. [Ipu3ma, BmucaHHas B
WIMHApP, ONHCaHHas oOkojo IwuuHapa. llepeceyenne cdepsl M mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,
ONKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIH TEJO
BpalIeHUS.

[Tnomaas MOBEPXHOCTU IUIMHIpPA, KOHYCA, TUIOMAab chepbl U €€ JacTei.
[logobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANECH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romorteTusi. Peimienue 3amau Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOIOrPaHHUKOB U TEJI BPALICHUS: CEUSHUSI LUITUHAPA
(mapayuienbHO M TMEPIEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U IPOXOJAILIME YEPE3 BEPILHHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEYEHMII: METOJ CJIEI0B, METOJ BHYTPEHHEIO MPOEKTHUPOBAHUS, METOJ IEepeHoca
CEKYILIEH TTIOCKOCTH.



BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpanctBe. Omepanuu HaJl BeKTOpaMu. BekTopHoe
YMHOXKEHHE BEKTOpOB. CBOHCTBA BEKTOPHOTO YyMHOXEHUS. [IpsiMoyrosbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. Pa3noxkeHnne BeKTopa
o 6azucy. KoopauHaTHO-BEKTOPHBIM METO/I MPU PEIICHUH T€OMETPUUYSCKHUX 3a/1a4.

JABUKEeHMSI B IPOCTPAHCTBE

JIBioxkeHus: mpocTpancTBa. OTtoOpakeHus. J[BI)KEHUS U PaBEHCTBO (UTYP.
OO6uue cBoiicTBa JBMXKEHUH. Buabl JBMXXEHUN: TapauiebHBIM MEpeHoc,
LEHTpaJbHasl CUMMETPUS, 3€pKajJibHasi CUMMETpPHs, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMsI YYEBHOI'O
KYPCA «'EOMETPUS» (YI'JIYBJIEHHBIM YPOBEHbL) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpMHUPOBAHHOCTH IPAXKIaHCKOM TO3UIIMU 00YUAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
rpaxaaHckoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUUCKON TPaKJaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHUICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOILIECHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHUE AYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoia, CPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U AESATENbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAS JCTETHUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELIEHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuyeckoe BocnMTaAHKE:

c(hOPMHUPOBAHHOCTh yMEHUS NPUMEHATh MaTeMaTUYeCKUE 3HaHUS B
MHTEpecax 310pOBOTo M 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, PEryispHas (u3nYecKasi akTUBHOCThH), (PU3NYECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpynoBoe BocniMTaHuUeE:

TOTOBHOCTh K TpPYAYy, OCO3HAaHWE IICHHOCTH TPYIOJIOOUS, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKoMy  OOpa3oBaHUI0 U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3a/1a4y MaTeMaTUYECKON HAMpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:



c(hOPMHUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYPhl, TOHHUMAaHHUE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, 0OCO3HaHUE III00aIbHOTO XapaKkTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHWN Ui pelieHus 3agad B o0JlacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOM MPAKTUKHU, TOHUMAHUE MaTEeMAaTHIECKON
HAyKHU Kak cepbl 4eTOBEUECKOM IeITeTbHOCTH, STANOB €€ Pa3BUTHS H 3HAUUMOCTH
JUISL pa3BUTHUSL IMBUJIM3AIIMY, OBJIAJICHUE SI3bIKOM MaTEMAaTUKU U MaTeMaTH4YECKOU
KYJBTYpOU KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble Jjornyeckue 1eicTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXAY MOHATUIMH, (HOPMYyIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS J1s1 0000LIEHNS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (HOpPMYyIUpOBaTh U  MpeoOpa3oBbIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUHS
B (pakrax, JaHHBIX, HAOJIONCHUIX U YTBEPKACHUSX, Mpeiaratb KpUTEpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JeNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENBHO I0KA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHM
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOIBL;

BBIOMpATh CHOCOO pemieHus ydyeOHOM 3amaud (CpaBHHUBATh HECKOJBKO
BapHaHTOB PELIEHUS, BHIOMpPATh HauOoJee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaregbcKue 1eHCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEAOBATENLCKUI HWHCTPYMEHT IO3HAHMS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

IPOBOJUTH CAMOCTOSATENLHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE
10 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;



CaMOCTOSTENFHO (HOPMYIUPOBATh OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAONIONCHUS, WCCICIOBAaHUS, OICHHWBATh  JTOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 000OIICHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpOIlecca, a TaKXKE BBIIBUTATH
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBISITH 1eUIIMTHI HHPOpPMAIMH, JaHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BBIOMPATHh HHPOPMAIIUIO U3 UCTOYHUKOB PA3TUIHBIX THUIIOB, AHAIN3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IPECTaBICHNUS;

CTPYKTYpUPOBaTh MH(OpPMAIIHIO, TPEACTABIATh €€ B pa3iMuHBIX (hopmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OIICHUBATh HaJEKHOCTD uHdopmauu 1o CaMOCTOSITEJIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS

Oo0wmenue:

BOCIPUHUMATh U (POPMYJINPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U IIMCBbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHHUs II0 XOIy peEUIeHus 3aJauyu,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0/ie OOCYKJIEHHS 337aBaTh BOIMPOCHI M0 CYIIECTBY OOCYKIa€MOIl TEMBI,
npoOJeMbl, pelaeMoN 3aJadd, BBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha IOHMCK
pEelIeHnsl, COIMOCTABISATh CBOU CYXAECHUSA C CYXICHUSAMHU APYTHX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJIbTATHl PEIICHUS 3aa4M, DKCIIEPUMEHTA, UCCIIEN0BaHUA,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QopMaT BBICTYIUIEHHS C Y4ETOM 3ajad
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHBIE YHHBEpPCAJIbHBbIE YUeOHbIE HeiiCTBHS

Camoopranusamnus:

COCTaBJIAThH IJIaH, AJITOPUTM pPElISHUs 3aJ1aud, BBIOUPATh CIIOCOO peIIeHUsI C
Y4ETOM MMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJUICKT:

BJIAJIETh HaBBIKAMU  TO3HABATEIBLHONW  peduieKCMM Kak  OCO3HaHMS
COBEPIIAEMBIX JEUCTBUA M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAACTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a1auH;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MIPU PEIICHUU 3aa4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
HaWJICHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHHMBATh COOTBETCTBUE PE3YJIbTATA LIETH U YCIOBUSAM, OOBSCHATH IPUYMHBI
JOCTHXKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHJMBHUIYaIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh 1eJb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThl, pacrpeneisiTh
BUJIBI pa0OT, I0TOBAPUBATHCS, 00CYKAATh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPYNMOBBIX GopMax paboThl (00CYxkAeHHs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbD) M UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTH U KOOPAMHUPOBATH
CBOM JICUCTBHS C IPYTMMH YICHAMHU KOMaH/bl, OLICHUBATh KAYE€CTBO CBOET0 BKJIAJa
B O0mMii TPOAYKT TO KpUTEpUsM, CHOPMYIHPOBAHHBIM YyYaCTHUKAMU
B3aUMOJICHCTBHUS.

HHPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca oOyyaromuicss HAyquTCs:

. CBOOO/IHO OIEPUPOBaTH OCHOBHBIMU MOHSTUSIMHU CTEPEOMETPUU TPU
pEILIeHNN 3a]]a4 U IPOBEJCHUHN MaTeMaTHUYECKUX PACCYKICHUM;

. IPUMEHATh AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPU PEIICHUN
reOMETPUYECKUX 33/1a4;

. KJIAaCCU(PUIMPOBATh  B3aUMHOE  pACIHOJIOKEHHWE  MPSIMBIX B
IIPOCTPAHCTBE, IUIOCKOCTEM B MIPOCTPAHCTBE, NPSIMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE;

. CBOOOZIHO ONEpUPOBATh TOHSTHUSAMH, CBSI3AHHBIMH C yIJlaMd B
MIPOCTPAHCTBE: MEXKIY MPSMBIMH B IPOCTPAHCTBE, MEXKAY PSIMON M TTIOCKOCTHIO;

. CBOOOIHO OTIepUPOBATH MOHSITUSIMH, CBSI3aHHBIMU C
MHOTOTpaHHUKaMHU;

. cBOOO/IHO paclo3HaBaTh OCHOBHBIEC BHUbI MHOTOTPAaHHUKOB (IIpHU3Ma,
nupamMua, NpSMOYTOJIbHBIN TTapajuieenune, Kyo);

. KJIACCU(PUIIMPOBATh MHOTOIPAaHHUKHW, BbIOMpas OCHOBaHUS IS
KJIacCU(UKaIINH;

. CBOOO/IHO ONEpUPOBATh IOHATUSIMHU, CBA3aHHBIMH C CEUYCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

. BBIMOJHATh ~ MapajUlefibHOE, IEHTPajJbHOE U OPTOTOHAJIBHOE

MPOEKTUPOBaHUE (UTYp HA TUIOCKOCTh, BBIMOJHATH H300paxkeHus GuUryp Ha
IUIOCKOCTH;

. CTPOUTh  CEUEHUS MHOTOTPAHHUKOB  Ppa3IMYHBIMU  METOJaMH,
BBINIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y;

. BBIYHCIIATh TUIONIAJM TIOBEPXHOCTEH MHOTOIPaHHUKOB (TIpHU3Ma,
NUpPaMUJIa), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;



U CBO6OI[HO OIICPUPOBATH IOHATUAMHU: CUMMCTPUSA B IPOCTPAHCTBEC,
LOCHTP, OChb U IINIOCKOCTh CUMMCTPHH, HCHTP, OChb U IINIOCKOCTb CUMMCTPHHA (bI/IprI)I;

L CBO6OI[HO OIICPUPOBATH ITOHATHAMH, COOTBCTCTBYIOIIMMHU BCKTOPAM U
KOoopAauHaTaM B ITPOCTPAHCTBC,

L BBIITIOJIHATD I[GﬁCTBI’IfI HaJl BCKTOpaMH;

L pelaTb 3aJa4 Ha AOKA3aTCIIbCTBO MATCMATHUYCCKHUX OTHOIIICHUN M

HaXOXIACHHUC TICOMCTPUYCCKUX BCIHMYMUH, IMPUMCHAA HW3BCCTHBIC MCTOABI IIPpH
PEIICHUN MAaTCMATUUYCCKUX 3a/1av ITOBBIILICHHOI'O U BEICOKOI'O YPOBHS CJIOKHOCTH,

. IIPUMEHSTh IPOCTEUIINE IPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
. U3BJIEKaTh, MPEOOPa30BBIBATh U WHTEPIPETHPOBATH MHPOPMAIUIO O

MPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
pUCYHKaX;

. MPUMEHSTh TMOJYyYCHHBIE 3HAHHWS Ha MPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBaTh peajibHbIE CUTYAlluU, IPUMEHATh U3yUYECHHBIE MTOHATHS B MPOLECCE
MOKMCKA PEIICHUS MaTeMaTU4ecKu chopMyIHpOBaHHON MPOOIEMBI, MOACIUPOBATH
pealibHblE CUTYallMu Ha SI3bIKE T€OMETPHUH, HCCIENA0BATh MOCTPOEHHBIE MOJEIHU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpeM, ammapara ajareopbl, pemnaTh
MPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOK/ICHUEM T€OMETPUUECKUX BEIINYUH;

. UMETh MPEJCTABICHUS 00 OCHOBHBIX dTanax pa3BUTHS T€OMETPHUH KaK
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K xonmy 11 kiaacca oOyyaromuiicss Hay4uTCs:

. CBOOOJTHO ONEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C HUJIUHAPUYECKOH,
KOHUYECKON U ChEepUUECKON MMOBEPXHOCTIAMHU, OOBSICHATH CIOCOOBI MOTYUYEHUS;

. ONEpUpOBaTh MOHATHUAMM, CBSI3aHHBIMH C TEJaMd BpAILLCHUSA:
HUJIMHIPOM, KOHYCOM, chepoil U Imapom;

. pacro3HaBaTh Tena BpamieHus (IWIMHIP, KOHYC, chepa W 1map) u
OOBSICHATH CIIOCOOBI MOTY4YEHHSI TEJ BpaLCHHUS;

. KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPBI U MIOCKOCTH;

. BBIYMCIIATH BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJI BpalCHUS,

00BEMBI M IUIOUIAJM TIOBEPXHOCTEH MHOTOIPAaHHUKOB M TeJl BpallleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYIL;

. CBOOO/IHO ONEpPUPOBATH MOHITUSIMH, CBSI3aHHBIMU C KOMOWHAIMSIMU
TEJd BpAIlEHUS W MHOTOTPAHHUKOB: MHOTOIPDAHHMK, BIUCAaHHBIM B cdepy u
ONMMCAHHBIN 0KOJI0 cepsbl, chepa, BIUCAHHASI B MHOTOTPAaHHUK WJTK TEJIO BPAILCHHUS;

. BBIYHCIIATh COOTHOIICHHUS MEXIY IUIOMAASIMU TOBEPXHOCTEH U
00BEMaMH TTOJIOOHBIX TEI;
. U300pakaTh u3ydaemble (DUTYphI, BBIIOJHATH (BBIHOCHBIE) TJIOCKUE

YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJA CBEpPXY, COOKY, CHH3Y,
CTPOUTb CEYEHUS TEJI BPALLICHUS;

. U3BJIEKAaTh, MHTEPIIPETHUPOBATh U MPEeOOpPa30BbIBATh MHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYypax, MPEICTaBICHHYIO Ha YepTeXax U
PUCYHKaX;



. CBOOOTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

L BBITIOJIHATH OIICPpAllMU HAad BEKTOpPAMU,
L 3a1aBaThb IINIOCKOCTb YPABHCHUCM B I[GKapTOBOﬁ CUCTEMC KOOPpAHNHAT,
L pemaTb TCOMCTPHUCCKHC 3aJda4Hd Ha BBIYHUCIICHHUC VYIJIOB MCKIY

MNpAMBIMHA U IINIOCKOCTAMMH, BBIYUCIICHHC paCCTOHHI/Iﬁ OT TOYKH A0 IINIOCKOCTH, B
OeJIOM, Ha IIPUMCHCHUEC BCKTOPHO-KOOPANMHATHOTO MCTO/da IIPpU PCIICHUU,

. CBOOOJTHO OINEpUPOBATh MOHSATUSMHU, CBSI3AHHBIMU C JBUKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;
. BBITIOTHATh HM300pa’KEHUs] MHOTOTPAHHUKOB W TEN BpalleHUs MpuU

[apajuIeIbHOM NIEPEHOCE, HEHTPAIbHON CUMMETPUH, 3€PKAJIbHONM CUMMETPUH, IIPU
MOBOPOTE BOKPYT MPSAMOii, TpeoOpa3oBaHus MOA00MS;

. CTPOUTH CEUYEHMsSI MHOTOIDAHHUKOB M TEJI BPALICHHUs: CEYCHHUS
UUIMHApa (MapajuielbHO M MEPHEHAUKYJSIPHO  OCH), CEYEHHS KOHyca
(mapaienbHbIE OCHOBAHUIO U MPOXOSIIUE Yepe3 BEPILUHY), CEUCHUS 111apa;

L HCIIOJIB30BAaTh MCTOAbI ITOCTPOCHUA CCUCHUM: MCTOA CJICAO0B, MCTO
BHYTPCHHCTO ITPOCKTHUPOBAHUA, MCTO IICPCHOCA CGKYIL[GIZ IIJTOCKOCTH,

L AOKa3bIBATh TCOMCTPHUYCCKUC YTBCPIKIACHUA,

L INPUMCHATb TCOMCTPUICCKUC (1)aKTI>I I pCIICHUA CTCPCOMCTPHICCKUX

3a7a4, MMPEANOJIArarolnX HECKOIBKO 1IarOB PEUICHUs], €CJIM YCIOBUS PUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOM (hopme;

. peliaTh 3aJa4d Ha J0Ka3aTelbCTBO MATEMAaTUYECKHWX OTHOIICHUWA M
HAXOXJICHUE T€OMETPUUECKUX BEITUYNH;

. MIPUMEHSATh IPOTPAMMHBIE CcpeacTna 51 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY;

. MPUMEHATh TIOJYYECHHBIE 3HAHUSI HAa TPAKTUKE: CpPABHUBATD,
AHAJIM3UPOBATh M OIICHUBATh PEATbHBIE CUTyallUd, MPUMEHSITh HW3YyYCHHBIC
IIOHATHUSI, TEOPEMbI, CBOMCTBA B IIPOLIECCE NOUCKA PEUIEHHUS MATEMATUYECKU
chOpMyIMPOBAaHHON MPOOJIEMbI, MOJIETUPOBATh pPEATbHBIE CUTYallMH Ha S3bIKE
F€OMETPUM,  HCCIEAOBAaTh  IOCTPOCHHBIE  MOJEIM C  MCIIOJb30BAHUEM
T€OMETPUYECKUX TIOHSATHM U TEOpeM, armapara ajreOpbl, peniaTh MPaKTHYECKUE
3a71a4M, CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUECKUX BEJINYNH;

. UMETh MPEJCTABICHUSI 00 OCHOBHBIX ATalax pa3BUTHS T€OMETPHUH KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxtireckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD MPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
Vel U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHaUTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Konrpoabnbie IIpakrunuyeckue

Beero padoThI padoThI

Jara

U3y4eHus

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbI€ NpaBUiIa U300paKeHUsI HA PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsiTHS cTepeoMeTpHn: TOUKa, psMmas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHHs Ha PUCYHKE
IIJIOCKOCTH, MAapaJJICJIbHBIX MIPAMBIX
(OTpe3KOB), cepeIMHbI OTPE3Ka

IlonsTus: NepeceKaromumecs mIoCKoCTH,
IepeceKarommecs npsaMas 1 rmiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

IlonsTus: NnepeceKaromumecs mIoCKoCTH,
InepeceKaromumecs npsaMas u njiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHHKH, U300paKEHHE IPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (DPUTYP, HECYILIECTBYIOIINX
00BEKTOB

MHororpaHHUKH, U300paKECHUE IPOCTEUIIINX
MIPOCTPAHCTBEHHBIX (DPUTYP, HECYILIECTBYIOIINX
00BEKTOB

AKCI/IOMBI CTepeOMeTpI/II/I nu HepBBIe CJIeACTBUA
W3 HUX

AXCHOMBI CTCPCOMCTPHHU U NICPBBIC CIICACTBUA
U3 HUX




10

11

12

13

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC CIICACTBUA
n3 HUX. CrocoObI 3ajaHus IPSMBIX U
IUIOCKOCTEH B mpocTpancTBe. O003HAYCHHS
MPSIMBIX U IJIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedeHus moTyIeHHbIX
IIJIOCKOCTEN. PackpamBaHue MOCTpOEHHBIX
CCUCHHI Pa3HBIMH IIBETAMH

N300pakeHue ceueHuil nmupaMubl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.
N300pakeHue nepecedyeHus noTyu4eHHbIX
IIJIOCKOCTEN. PackpamBaHue MOCTpOEHHBIX
CEeUeHHH pa3HbIMU LIBETAMU

N300pakeHue ceueHuil nmupaMubl, Kyoa u
MIPU3MBI, KOTOpBIE TPOXOAT uepe3 ux peéopa.
N300pakeHue nepecedyeHus noTyueHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUEHUN Pa3HBIMHU IIBETAMU

N300paxeHune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N3o0paxkeHue nepeceueHust moayueHHbIX
iockocTell. PackpammBanie NoCTpOSHHbBIX
CeYeHUM Pa3HbIMH IBETAMU

14

Mertox cnesioB Jist MOCTPOSHUS CeUEHUN

15

Merton cnenoB 1uisi HOCTPOCHUST CEUEHHI.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN

16

Merton cnesoB AJisi MOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceueHuid MpsIMbIX U
IJIOCKOCTEN




17

[Toctpoenue ceuenwuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. CozaHue BHIHOCHBIX
YEPTEKEN U 3alMCh IIATOB MOCTPOEHUS

18

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. CozaHue BHIHOCHBIX
YEPTEKEN U 3alMCh LIATOB OCTPOEHUS

19

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. CozmaHue BHIHOCHBIX
YEPTEKEN U 3alMCh IIATOB MOCTPOEHUS

20

[TocTpoenue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. CozmaHue BHIHOCHBIX
YEPTEKEN U 3aIIMCh IIATOB MOCTPOCHHUS

21

[ToBTOpenue nmnanumerpun: Teopema o
MIPOIOPLIMOHANIBHBIX oTpe3kax. [Tomodue
TPEYTOJIBHUKOB

22

[ToBrOpenue mianumerpuu: Teopema
Menenas. PacueTsl B ceUeHHSIX Ha BEIHOCHBIX
yeprexax. Mctopus pa3zBUTHS IUIAHUMETPUU U
CTEpPEOMETPUU

23

24

Kontponbnas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacrosnoxeHue npsmMbIx B
npoctpancTBe. CKpenMBaromuecs npsMble.
[Ipu3Haky CKpEIMBAIOINXCS MPSMBIX.
[TapatenpHbIE NpsIMBIE B IPOCTPAHCTBE

25

Teopema 0 CymecTBOBaHUM U €IMHCTBEHHOCTH
[IPSIMOY NapaJlJIEIbHOW TaHHOM IIPSIMOH,
MIPOXOAAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kaller Ha TaHHOM npsaMon. Jlemma o
MIEPECCUEHNH NaPAIIIENBbHBIX IPSIMBIX
IIJIOCKOCTBIO




26

[TapannenbHOCTb TpeX HMpsiMbIX. Teopema o
TpEX mapajuiesIbHbIX NpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

30

31

32

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA NMapaJIEIbHOTO IPOCKTUPOBAHMSL.
N306pakenue pasHbIX (GUTyp B mapasienbHON
MIPOEKLNU

LenTpanbHas npoekuus. Yroiu ¢
COHAIPABJIICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

3amaun Ha OKA3aTeNbCTBO U UCCIIEIOBaHHE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TPSMBIX B
MIPOCTPAHCTBE

[TonsTHA: TapauIeNEHOCTD MPSIMON 1
TUTOCKOCTH B mpocTpaHcTse. [Ipu3Hak
napajyieIbHOCTH NPSMON U MJIOCKOCTH.
CaoiicTBa napamienbHOCTH IPSIMOK U
IJIOCKOCTH

I'eomeTprueckue 3a7aun Ha BEIYUCIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO NMPSAMBIX U MJIOCKOCTEN B
IIPOCTPAHCTBE

ITocTpoeHue ceyeHus, IPOXOASILETO Yepes
JAHHYIO IPSIMYIO HA YepTEekKe U
MapajuIeIbHOTO APYrou npsMon. Pacyér
OTHOILIEHUH

33

34

[TapamenpHas npoeKnns, IPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHH KyOa u
napaenenumnena. CBoicTBa
napajuieJenuneaa u Ipu3Mbl

[TapamensHbie ockoctu. IIpuzHaku
MapAJUIEILHOCTH JBYX IUNIOCKOCTEN




35

36

Teopema 0 nmapajuIeIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASIIEeH
yepe3 TOUKY, He MPUHAAICKAITYIO TaHHOU
IJIOCKOCTH U CIIEACTBHUSI U3 HEE

CaolicTBa napajuielIbHbIX IJIOCKOCTEM: O
MapajuieTbHOCTH IPSIMBIX TIEPECEUCHUSI TPU
MEePECEUCHUH JBYX MapalIeIbHBIX IIOCKOCTEH
TpeThen

37

CaolicTBa napamieiabHbIX IIOCKOCTEN: 00
OTpe3Kax MapajiesIbHbIX NMPSMbIX,
3aKJIFOYEHHBIX MEXKAY MapalIeIbHBIMUA
IUIOCKOCTSIMH; O IIEPECEUCHUH IPSIMOii ¢
ABYMS ITApaAJIJICIIbHBIMU IINIOCKOCTAMHA

38

39

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHS
PSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajesenumnena

41

42

43

44

Brruucnenue nimH OTpe3KOB B Ky0Oe u
MPSAMOYTOJIbHOM TapajulesIeuIIe e

[TepneHUKYIAPHOCTD MPSAMOM U TUIOCKOCTH.
[Ipu3Hak nepneHAuKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH

[lepneHUKyYIAPHOCTD MPSMOM U TUIOCKOCTH.
[Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH

TeopeMa 0 CyIeCTBOBAHUM U €IUHCTBEHHOCTH
MPSIMOM, IPOXOIAIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHIUKYIISIPHON K
IJIOCKOCTH




[1110CKOCTH ¥ NEPIIEHIUKYIISAPHBIE UM IIPSIMbIE

45 1
B MHOT'OI'paHHHMKax

16 ITnockocTy U eprneHANKYIIpHbIE UM IPSIMbIe 1
B MHOT'OI'paHHHKax

47 [epnienaukynsap u HaknoHHas. [loctpoenue 1
NEepPIEHANKYJIpa U3 TOUYKU Ha MPSIMYIO

48 [lepnienaukynsp u HaknoHHas. [Tloctpoenue 1
NEPIIEHANKYIISIPA U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsamas u 1
oOpaTHas)

50 Teopema o Tpéx nepneHAUKYIsApax (mpsmas u 1
oOparHas)

51 Yroa Mexay CKpeluBaOIIMMUCS TPSIMbIMU 1

52 ITouck neprneHAuKyIIpHBIX MPSIMbIX C } 1
MTOMOIIIBIO TIEPIIEHIUKYIISPHBIX TUIOCKOCTEH

53 OpTroroHanbHOE MPOSKTUPOBAHKE 1
[Toctpoenue ceuennii Kyoa, MpU3MBlI,

54 MPAaBUIBHON MUPAMHUIBI C TOMOIIBIO 1
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceueHuit kyoa, Npu3Msl,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO 1
OPTOrOHAJILHOW TIPOEKIMU
CummeTpus B IPOCTPAHCTBE OTHOCUTEIBHO

56 tockocty. [ImockocTr cumMeTpuid B 1
MHOT'OI'paHHHKaxX

57 [Tpu3HaK neprneHAuKyYIIpHOCTH MPSIMOH U 1
TUTIOCKOCTH KaK CIIEJICTBUE CHMMETPUH

58 HpaBI/IHLHIiIe MHOTrOrpaHHuku. Pacuér 1
paccTOSIHUN OT TOYKH JI0 TUIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér 1

paCCTOHHI/II\/'I OT TOYKH JO IIJIOCKOCTH




60

CriocoObl OIYCTHTD MEPIICHAUKYIISPHI:
CUMMETpHUS, CIABUI TOYKH IO NapaJlJIeIIbHON
IpsIMOI

61

62

63

64

65

66

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHUE PACCTOSIHUN

KontponbHas padota "B3anmuoe
PacIONIOKEHUE MPSIMBIX U INIOCKOCTEN B
npocTtpaHcTae"

[ToBTOpPEHME: Yyron Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B IIPOU3BOJIBHOM
TPEYrOJIbHUKE, TEOPEMA KOCUHYCOB
IloBTOpEHME: Yyron Mexay
CKPELIMBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTprueckne METOAbI BBIYMCIICHUS yIia
MEXIY NPSMBIMU B MHOT'OTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yTIiia

67

68

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aUMHO IEPIECHAUKYIISPHBIX IIIIOCKOCTEN

[Ipu3Hak nepneHaAuKyJIApHOCTH IIIIOCKOCTEN;
Teopema O IPSIMOM NEPECEeUEHUs IBYX
IIJIOCKOCTEM MEPIIEHIUKYIISIPHBIX TPETHEN
IJIOCKOCTH

69

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMUS, CBOUCTBA IPAMOYTOJIbHOTO
napajulesIenunena

70

TeopeMa 0 1MaroHanu NPSMOYTOJIBLHOTO
TapajuieJIenuIe/ia U CIeICTBUE U3 Hee

71

CrepeoMeTpuuecKkre U NpUKIaIHbIC 3a]a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOI0KEHUEM
MPSIMBIX U IJIOCKOCTU




[ToBTOpEHME: CKPELIMBAIOLIUECS PSMBIE,

72 IapajulelIbHbIE IIJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX
[Tapa mapannenpHbIX IIOCKOCTEN HA

73 CKPEILMBAIOIINXCS NPSAMBIX, PACCTOSTHUE
MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMHU B
IIPOCTBIX CUTYaLUsAX

74 PaccrosiHue oT TOukH A0 IIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
Beruncnenue paccTosHUA MEKIY

75 CKPEILMBAIOIINMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYJISIPHOM MJIOCKOCTU
TpéxrpanHblid yroy, HepaBeHCTBA IS

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIst
TPEXTPAHHOTO yIiia

77 DneMeHThI CheprUIeCKO TeOMETPUH:
reoJIe3NYECKUE JIMHUU Ha 3emile

78 KontponbHast pabora "Yrisl 1 paccTostHUS"

79 CI/ICTeMaTI/IL’»aI_}'I/I}I 3HaHUK "MHOTOrpaHHUK U
€ro 3JIEMEHThI

80 [Inpamupa. Buael nupamun. [IpaBunpHas
nupamuia

81 ITpusma. [IpsiMast u HaKJIOHHAs IPU3MBI.
[IpaBunbHas npusma

82 [IpssMolt napaienenunen, NpsMoyroJbHbIA
napajuiesnenunesa, Kyo

83 Brinykiible MHOTOrpaHHuKH. Teopema Ditniepa
Beimykiieie MHOrOorpannuku. Teopema Diinepa.

84 IIpaBriIbHBIE U NTOJTYIIPaBUIIbHBIE
MHOTOTPaHHUKHU

85 Kontponbras padota "MHororpanHuku"




IlonsTue BCKTOpAa HaA IIJIOCKOCTHU U B

86 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBuso mapamienenurnena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
91 Paznoxenne BekTopa 1mo 6a31x1c3vl TPEX 1
BEKTOPOB, HE JISKAIIUX B OJHOH IJIOCKOCTH
92 CkansipHOe pou3BeICHUE 1
93 Brruuciienue yria Mexmay BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aauu ¢ BEKTOpaMHu 1
96 [Ipocreiimme 3a1a9u ¢ BEKTOpaMu 1
97 IIpocreiimme 3a1auu ¢ BEKTOPAMH 1
98 O06o00611eHre U crucTeMaTu3alus 3HaHU! 1
99 O06o00611eHre U crucTeMaTu3alus 3HaHU! 1
100 HToroasi KOHTpOJIbHAsA paboTa 1
101 HToroasi KOHTpOJIbHAsA paboTa 1
102 O00011IeHIE U CUCTEMATH3AIU 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KITACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTposabubie  IIpakruyecku
n/n yp Bcero OHTpOI ¢ 1p cerne U3yuyeHusi o0pa3oBaTe/IbHbIE
padoThI padoTshI
pecypchl
1 [ToBTOopenue Tembl "KooparHaTel BEKTOpa HA 1
IIJIOCKOCTH M B IPOCTpaHCTBE"
2 [ToBTopenue Temsl "CkaysipHOE TPOU3BEICHUE 1
BEKTOPOB"
3 [ToBTrOpenue Temsl "BbrunciieHne yria Mexay 1
BEKTOpPaMH B IPOCTpaHCTBE"
4 [ToBTOpEeHMNE TeMBbI "YpaBHEHHE MTPSIMOH, 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 VYpaBHeHUE JIOCKOCTH, HOPMaJlb, ypaBHEHUE 1
IJIOCKOCTH B OTPE3Kax
6 VYpaBHeHUE JIOCKOCTH, HOPMaJlb, ypaBHEHUE 1
IJIOCKOCTH B OTPE3Kax
7 BekropHoe nmpousBeneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MpOorpaMMHUpPOBaHUE
9 JInHelHbIE HEPABEHCTBA, JIMHEHOE 1
MpOTrpaMMHUPOBAHUE
10 AHQJIUTUYECKUE METOBI pacu€Ta yria MexXIy 1
MPSIMBIMU B MHOTOIPaHHHKAX
11 AHaJIUTUYECKUE METObI pacu€ra yria Mexay 1
IIJIOCKOCTSIMU B MHOTOTPAaHHUKAX
12 dopMyia pacCTOSTHUSA OT TOYKH JI0 MIIOCKOCTH 1
B KOOpJMHATaX
13 Haxoxnenue paccTossHUM OT TOUKHU 10 1

IJIOCKOCTH B Ky0e




HaxoxzaeHue paccTossHUI OT TOYKHU A0

14 IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KOHTpOJ'IBP'I‘aH pabota "AHamuTH4ecKas
TeOMETPHUS

16 CeueHnsi MHOTOTPaHHUKOB: CTaH/IapTHBIC
MHOTOTPaHHUKHU

17 CeueHusi MHOTOTPaHHUKOB: METO/I CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHJIapTHBIE

18 TJIOCKOCTH, TTePECCUSHUS TPSIMBIX U
IJIOCKOCTEH

19 [TapamiensHbie IPSAMBIC U TUIOCKOCTH:
napajuieNbHbIe CEUCHUS

20 HapaJIJIeJ'ILPLIe MpsIMbIE U TUIOCKOCTH: pacuér
OTHOIICHUI

21 [TapanmnensHbIe MPSMBIC U TUIOCKOCTH: YTJIBI
MEXIY CKPEIUBAIOIIUMUCS TPIMBIMU
[lepnieHIUKyNSIpHBIE IPSIMBIE U TUIOCKOCTH:

29 CTAHIApTHEIE NaPbI MEPICHNKYIIAPHBIX
TJIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOTOTPaHHUKOB

23 [TeprieHIUKYIISIPHBIC TIPSIMBIC U TUIOCKOCTH
TeopeMa O TPeX MepIeHINKYIIpax

24 [TeprieHIUKYIISIpHBIC TIPSMBIC U TUIOCKOCTH
BBIYHCIICHUS IJTMH B MHOTOTPaHHUKAX
[ToBTOpEHME: MIOMIAT MHOTOYTOJIbHUKOB,

25 (hopMyITBI 1S TUTOIIAACH, COOOpaKEHUS
Mog00HUs
[ToBTOpEHME: MIOMIAIN MHOTOYTOJIbHUKOB,

26 (hOpMYITBI JUIS TUTOIIAICH, COOOpaKEHUS

noxoous




HOBTOpeHI/IeI miomaain MHOT'OYTrOJIbHUKOB,

27 (hopMyIIBI 1S TUTOIIAACH, COOOpaKEeHUS
og00ust
[Tnomaau ceueHnii MHOTOTPaHHUKOB:

28 IUIOLIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKESHHSI TOT00MS
[Tnomaau ceueHuii MHOTOTPaHHUKOB:

29 TUIOLIA/IM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpAKCHHUSI TOT00MS

30 Kontposnbnas padota "[loBropenue: )
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAHHUKOB

31 O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaJiesienumnea

32 3anaun 00 yABOCHUHU Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKITNH yIia

33 CrepeoMeTpHuyecKre 3aauu, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO MapalieNenuneaa
[TpuknaaHble 3aa4u, CBSI3aHHbIE C

34 BBIUHCIIEHHEM 00bEMa IPSIMOYTOJILHOTO
napaesenumnena

35 O0BEM npsiMOit TPU3MBI

36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BBIUUCIIEHHEM 00BEMOB TIPSIMOA TTPU3MBI

37 HpI/IKJ‘IilI[HLIC 3aJ1auu, CBA3aHHbIE C 00bEMOM
MIPSIMOH TIPU3MBI
Brraucienne 00bEMOB TEI C IIOMOIIIBIO

38 ornpenenéHHoro uHrerpana. O0sEM
HaKJIOHHOM IPHU3MBbI

39 Boruncnenne 00bEMOB TeN ¢ TOMOIIbIO
ornpenenéHHoro uHTerpana. O6bEM nupaMusl

40 dopmyna 00béma upamuabl. OTHOIIEHUE

00BEMOB MTUPaMU/I, C OOIITUM YTIIOM




®opmyna 00béMa mupamuibl. OTHOIIEHUE

41
00BEMOB IUPaMUJI C OOIITUM YTIIOM

42 CrepeomeTpryuecKue 3a1auu, CBI3aHHbIE C
00bEMaMU HAKJIOHHOW TIPU3MBbI

43 CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C
00BEMaMH MUPaAMUIbI

44 [Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBsi3aHHBIE C 00BEMOM HAKIIOHHOM MTPU3MBI

45 [Ipuxnanueie 3anaun no teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM MHUPAMUIBI

16 [Tpumenenne 00bEMOB. Brruncienue
pacCTOSsIHUS 10 IITIOCKOCTH

47 KonTponbnas padota "O0béM
MHOrorpaHHuka"

48 Hunuaapuyeckas moBEpXHOCTb, 00pa3yrolne
LMJIVHIPUYECKON TTOBEPXHOCTH

49 Hunuaap. [IpsAMoit KpyroBon HUIMHAD.
[1o1ma e MOBEPXHOCTH HUIUHAPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHMYecKoi nosepxHoctu. Konyc

51 CeueHune KOHyca MJIOCKOCThIO, ApaJUIeIbHON
IJIOCKOCTH OCHOBAaHMS

52 VYceuénnslil konyc. M300paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomaae 60KOBOI MOBEPXHOCTH M MOTHOU
MTOBEPXHOCTU KOHYCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOM
MTOBEPXHOCTU KOHYCa
CrepeomeTpriecKHe 3a1a4u Ha

95 JI0KA3aTeJIbCTBO U BBIYMCIIEHUE, IOCTPOEHUEM

CEYEHU MWIMHApPA, KOHYCa




CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeNIbCTBO M BBIYUCIIEHUE, IIOCTPOSCHUEM
CEYCHMM LIWIMHIPA, KOHYCa

57 [TpuknaaHble 3aa4u, CBI3aHHBIE C
LUIMHIPOM

58 [Ipuknannele 3a1a4u, CBsI3aHHBIE C
IMHAPOM

59 Cdepa u map
[lepeceuenue cepsl 1 m1apa ¢ IOCKOCTHIO.

60 Kacanwue mapa u cdepsl mimockocTsro. Bua u
n300pakeHue mapa
[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cdeps! miockocteto. Bua n
n300paxkeHue mapa

62 YpaBIiI'eHI/Ie cdepsl. [Tnomans chepsl u eé
qacrei

63 Cummerpus chepsl u mapa
CrepeomeTpuueckue 3aauu Ha

64 JI0Ka3aTeIbCTBO U BBIYUCIIEHHE, CBSI3aHHBIE CO
cdepoil u mapom, MOCTPOCHUEM UX CEUYECHUHN
IJIOCKOCTBIO
CrepeomeTpuyeckue 3aaun Ha

65 JI0Ka3aTeNbCTBO U BEIYUCIICHHE, CBSI3aHHBIE CO
cdepoii u mapom, IOCTPOCHUEM UX CEeUEHHH
TUIOCKOCTBIO

66 [Tpuknaanble 3aauu, CBA3aHHbIE CO chepoil u
1apoM
[ToBTOpEHUE: OKPY)KHOCTD Ha MJIOCKOCTH,

67 BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
nmoxoous

68 Pa3znuunble KOMOMHALIMY TeJ BpallleHus: 1

MHOT'OrpaHHUKOB




69

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"
3agaum o Teme ""Tena ¥ MOBEpXHOCTH
BpaieHus"

71

72

Konrtponsnas padora "Tena u moBepXxHOCTH
BpaiieHus"

006bem mummHapa. Teopema 00 00bEMeE
MIPSIMOTO ITUJIMH]IPA

73

74

75

Brrauciienne 06EMOB Tell C TOMOIIBIO
omnpenenéHHoro unrerpana. O0sEM KoHyca
[Tnoujaayu 60KOBOM U MOITHON OBEPXHOCTH
KOHYyca

CrepeoMeTpuyecKre 3a71a4u, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIWIIMHIPA, KOHYCa

76

77

78

[Tpuknagueie 3agaun o Teme "OO0BbEMBI U
MJI0IIA 1M TOBEpXHOCTEN Ten"

O0BEM mapa 1 1apoBOTo cekropa. Teopema
00 00béme mapa. [lnomans cheps.
CrepeoMeTpHuUeCKUE 3a7jaui, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB T1apa, MapoBOTO
CETMEHTA U IIapOBOI'0 CEKTOpa

[Tpuknanueie 3anaun mo Teme "OO0bEMBI TET",
CBSI3aHHBIE C 00BEMOM I1apa U IJIOUIA/IBIO
cdepbl. COOTHOIIEHUS MEXKTY TUIOIAISIMU
MMOBEPXHOCTEH U 00bEMaMH TIOJIOOHBIX TEI

79

ITonoGHBIe Tena B mpocTpaHcTBe. M3mMeHeHue
o0beéma npu nogobuun. CrepeomeTpruyecKkue
3aJ]auu, CBA3aHHbIE C BBIYMCICHUEM 00bEMOB
TEJI ¥ TUIOIIA/IeH MOBEPXHOCTEH

80

Kontponbnas padota "[lnomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Tel"




81

JBmxenust npoctpancTBa. OToOpakeHus.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOWCTBA JBUKECHUI

82

Bupl 1BukeHUi: napajuieIbHbIN EPEHOC,
LIEHTpAJIbHAsl CAHMMETPUS, 3epKabHast
CUMMETPHUS, TIOBOPOT BOKPYT MPSIMOI

83

84

[TpeobpazoBanus momoodwus. [Ipsmas u chepa
Diinepa

['eomerpuueckue 3a/1aun Ha MPUMECHEHUE
JIBHOKCHUS

85

86

87

Kontponbnas padota "BekTops! B
npocTtpaHctae"

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucteMaTtu3anus 3Hanuii: "[lapaniensHOCTh
MPSIMBIX | MJIOCKOCTEH B MpOCTpaHCTBE"

Oo6o06muaromiee noTopeHue 11 noHATUH U
MeTo0B Kypca reomerpun 10—11 kmaccos,
cucTeMaTHu3anus 3HaHui: "BekTopsl B
npocrpaHcTee”

88

89

O6o0maroiiee moBTopenue 11 moHITHI 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
mpocTpaHcTee”

Oo6o06maromiee noropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMaru3anus 3HaHui: "O0bem
MHOT'OrpaHHHUKa"

90

O6o6matomiee nopropenue 11 nonsaruii u
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucreMarusanus 3HaHui: "O0beM
MHOrOrpaHHuka"




91

92

O6o6matomee moBropenue 11 nonsruii u
MeToa0B Kypca reomerpun 10-11 kmaccos,
cucreMaTtu3anus 3Hanuii: "Tlnomaan
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

O6o06maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucrteMatusanus 3Haguii: "Ilnomanu
MMOBEPXHOCTU U 00BEMBI KPYTJIIBIX TEN"

93

HToroBasi KOHTpOJIbHAsL paboTa

94

HToroBasi KOHTpOJIbHAsL paboTa

95

96

[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIUs
3HAHUHU

Hcropus pa3BUTHs CTEPEOMETPUM KaK HAYKH
U €€ pojb B Pa3BUTUU COBPEMEHHBIX
VH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3BuTHs CTEpEOMETPUM KaK HAYKH
U €€ pojIb B Pa3BUTUHU COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUHI

98

Hcropus pa3BuTHs CTEpEOMETPUM KaK HAYKH
U €€ pojIb B Pa3BUTUHU COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUHI

99

Hcropus pa3BuTHs CTEPEOMETPUM KaK HAYKH
U €€ poJIb B Pa3BUTUHU COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BuTHS CTEPEOMETPUH KaK HAYKH
U €€ pojIb B Pa3BUTUHU COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHI

101

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTHUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTUI




HcTopus pa3BUTHS CTEPEOMETPUH KAaK HAyKH

102 1 €€ POJIb B PA3BUTHH COBPEMEHHBIX 1
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
T IIpoBepsiembie HPCI{METHLIC pe3yJabTaThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeHero 001ero 0opa3oBaHus
pe3yabTara
7 ['eomerpus
7.1 OrnepupoBaTh NOHIATHAMU: TOYKA, MPSAMasi, INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUHM U CIEACTBUS M3 HUX HPHU PEIICHUHU
T€OMETPUUYECKUX 3aJ1a4
73 OnepI/IpOBaTI: MOHATHSAMH: TAPALIETBHOCTD U MIEPIEHINKYIIIPHOCTD MPSMBIX
U IJIOCKOCTEH
74 KrnaccudumupoBaTh B3aUMHOE PACIIONIOKCHHE MPSIMBIX H IUIOCKOCTCH B
MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yrojl, TPAaHU ABYIPAHHOTO YIJa,
7.5 pedpo IBYrpaHHOrO yrja, JUHEHHBIH yrojl ABYTPaHHOIO yIja, IpajgycHas
Mepa JBYTpaHHOro yria
76 OnepupoBaTh MOHATUSMU: MHOTOTPaHHUK, BHnyKnLEﬁ U HEBBITYKJIbII
MHOTOI'PaHHUK, JJIEMEHTHl MHOTOIPAHHUKA, TPABUILHBI MHOTOTPAHHUK
77 Pacno3naBaTe OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MMpaMuia, MpU3Ma,
MPSIMOYTOJIBHBIN Mapaienenumne, Kyo0)
KnaccudpumupoBate  MHOTOTPaHHHKHW,  BBIOMpas  OCHOBAHHUS IS
7.8 KJIacCU(UKAUU (BBIMYKIIbIE U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPaBUIbHBIC
MHOTOTPaHHUKHU, IPSIMbIE U HAKJIOHHBIE TTPU3MBI, MapaJUICIICIIUIIC Ib])
7.9 OrnepupoBaTh NOHIATHSIMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB
710 OOBSCHATh MPUHIUIIBI TTOCTPOEHUS CEYCHUN MHOTOTPAHHUKOB, UCIIOJIB3YsI
METOJ, CIICIOB
CTpouTh Ce4eHHMs] MHOTOTPAHHUKOB METOJOM  CJEAOB, BBIINOJHATH
7.11 (BBIHOCHBIE) TIJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BU]I
CBEpXY, COOKY, CHU3Y
Pemmarh 3aaun Ha HAXOKIEHNE TEOMETPUUECKUX BETMYHMH MO 00pa3iaM uin
aJIropuTMaM, MPUMEHSS U3BECTHBIC AHAIMTUYECKHE METOJBI MIPU PEIICHUH
7.12 CTAaHJAPTHBIX MAaTEMaTHYECKUX 337a4 Ha BBIYHMCICHHUE PACCTOSHHUI MEXIy
JIBYMsI TOYKaMH, OT TOYKH JO MPSAMOU, OT TOUYKHJIO TIJIOCKOCTH, MEXIY
CKPELIMBAIOIIMMUCS TPSIMBIMU
Pemate 3a1aun Ha HaX0XKIEHUE TEOMETPUUYECKHUX BEJTUYHH 110 00pa3liaM Uiu
aAropuTMaM, MPUMEHsIS U3BECTHbIE AHAIMTUYECKHE METOJbI MPU PEIICHUHN
7.13 CTAaHJAPTHBIX MAaTeMAaTHYECKHX 3aJad Ha BBIYUCICHUE YIJOB MEXIY
CKPELIMBAIOMIMMUCS TPSAMBIMU, MEXKIY NPSIMOM U IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMU, IByTPAHHBIX yTJIOB
Beraucisate 00bEMBI U TUTONIAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpHU3Ma,
7.14 nupaMusia) ¢ MpUMEHEHHeM (OpPMYyN, BBIYHCISATH COOTHOILICHHS MEXKIY
TJIOMIA MU TTOBEPXHOCTEN, 00bEMaMK 1MOJOOHBIX MHOTOTPAHHHUKOB
715 OnepupoBaTh MOHATUSIMH: CHMMETPHS B MPOCTPAHCTBE, IEHTP, OCh H
MJIOCKOCTh CHMMETPHUH, LIEHTP, OCh M MJIOCKOCTh CUMMETPUU (UTYPHI




W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HMH(DOpPMAIHMIO O

7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TPEACTABICHHYIO Ha
yepTexkax U pUCyHKax
[TpumensTs reoMerpuyeckre (GaxkTbl A PEUICHHS CTEPEOMETPHUECKUX
7.17 3ajjad, MpeIoJararIluX HECKOJbKO IIaroB pEUIeHUs, €CIM YCIOBUS
IPUMEHEHHS 33J]aHbI B IBHOH (opme
718 IIpuMeHATH NpoCTEHIIME MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUYECKHX 3a1a4
719 [TpuBoANUTE NpHMEPBl MaTEMAaTUYECKMX 3aKOHOMEPHOCTEH B IMpHUpOJE U
YKU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATHh MONydYeHHBIE 3HAHHUA HA NPAKTUKE: aHAJU3UPOBATh pealibHbIC
CUTyallUd U NPUMEHATh U3yYCHHbIC MOHATHUS B IPOILECcCe MOUCKA PEeIIEHUs
MaTeMaTH4eCKu c(hopMyInpOBaHHON MPOOJIEMBI, MOJIEIHPOBATH pealIbHBIC
7.20 CUTyallUd Ha S3bIKE TI'C€OMETPUH, HCCIEJOBaTh IOCTPOCHHBIE MOJENIU C
UCTIOJI30BAaHUEM T€OMETPUUYECKHX MOHATUH M TEOpEeM, ammapara aiareopsl,
pelaTh IPaKTUYECKHE 3a/jaui, CBA3aHHBIE C HAX0XK/IEHUEM I'€OMETPHUECKUX
BEJIMYHMH
11 KJIACC
Kon .
T T IIpoBepsiemble Npe1MeTHbIE Pe3yJILTATbI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOI IPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
6 I'eomerpus
OnepupoBaTh MOHATUAMH: IMIMHAPUYECKAs IMOBEPXHOCTb, OOpasyrollue
6.1 [WIMHAPUYECKOW TIOBEPXHOCTH, IIWIMHAP, KOHHMYECKas IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi IOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpaueHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJI BPALLICHHS
6.4 KnaccuduiupoBaTs B3auMHOE pacioioKeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATUSAMU: LIAPOBOI CETMEHT, OCHOBAHHUE CETMEHTA, BbICOTA
6.5 CerMEHTa, IIapOBOH CJIOH, OCHOBAaHWE IAPOBOTO CJIOS, BBHICOTA IAPOBOTO
CJ1051, IAPOBOU CEKTOP
6.6 Bbraucnate  00bEMBI W IUIOMIANM  TOBEPXHOCTEH TeNl  BpaIlICHUS,
' reOMETPHUYECKUX TeJl C MPUMEHEHUEM (HOopMyJT
OnepupoBaTh MOHATUSAMH: MHOTOTPAaHHUK, BIMCaHHBIH B chepy H
6.7 ONMCAaHHBIN OK0JO chepsl, chepa, BIMCAHHASS B MHOTOIPAHHUK WIIU TEJO
BpaLeHUs
6.8 BBIUUCIIATE COOTHOIIEHUS! MEXY IUIOMIAJSIMH TOBEPXHOCTEH 1 00bEMamu
MOJOOHBIX TEN
6.9 H30§Pa>KaTL u3ydaemple (UTYpbl OT PYKH M C TPUMEHEHHEM IPOCTHIX
4epPTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX
buryp: Buja cBepxy, COOKY, CHH3Y; CTPOUThH CEUCHHSI TEJI BPALICHHS
W3BnekaTb, WHTEPIPETUPOBaTh M MpeoOpa3oBbIBaTh HHPOPMALUIO O
6.11 IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, NpPeJCTaBICHHYIO0 Ha

yepTekax U pUCyHKax




6.12

[TpumeHsTh TeOMeTpUuYecKHe (aKThl I PEIICHUs CTEPEOMETPUYECKUX
3a1a4, IMPEANONaraloIiuX HECKOJIbKO IIAaroB pelICHUsA, €CIH YCIOBUSA
IPUMEHEHHS 33J]aHbl B IBHOH (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOHHHTB [[eI;'ICTBPlﬂ CIIOXKCHUA BeKTOpOB, BBIYHUTAHUA BeKTOpOB nu
YMHOKEHHSI BEKTOpPa Ha 4YHCIO, OOBACHATH, KaKMMH CBOHCTBAMH OHHU
0o0J1aaroT

6.15

[TpuMeHsITh IpaBUIIO NapajlIeeNuIIea IPU CI0KEHUH BEKTOPOB

6.16

6.17

OnepupoBaTh NOHATUSIMU: JE€KAPTOBbI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMUHATBHI BEKTOPA, YrOJl MEXIY
BEKTOPAMHM, CKaJspHOE TIPOM3BEJIECHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMIUIAHAPHBIE BEKTOPBI

HaxoauTbs cymMMy BEKTOPOB U IPOM3BEIEHUE BEKTOPA HA YKUCIIO, YTOJI MEXIY
BEKTOPAMH, CKaJSIPHOE IIPOM3BEIEHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHEM B I[eKapTOBOfI CUCTCMC KOOpAMHAT

6.19

6.20

Pemrats HpOCTefIHIHe TCOMCTPHUICCKUC 3ada4u Ha IMPHUMCHCHUC BCKTOPHO-
KOOPAWHATHOI'O METOAa

Pemarr 3amaun Ha J0Ka3aTENbCTBO MAaTEMATHYECKHUX OTHOIIICHUH U
HaxXO0XIACHUC T'COMCTPUYCCKUX BCJIMYUH 110 o6pa3uaM WM aJIropurmam,
MMPUMCHAA U3BCCTHBIC MCTOALI ITPHU PCIICHUMU CTAHAAPTHBIX MaTCMATHYCCKUX
3aga4

6.21

6.22

6.23

IIpuMeHATs mpocTedlMe NpPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEILIEHUN CTEPEOMETPUUECKUX 3a]a4

IIpuBoauTE HpHUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IpUPOJNE U
JKU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHATHh MONyuyeHHbIE 3HAHHUS Ha MPAKTHUKE: aHAIM3UPOBATh peajibHbIE
CUTyallul U IPUMEHSATh W3Y4YEHHbIE TOHATHS B MPOIIECCe MOMCKA PELICHUS
MaTeMaTHYeCcKu CPOpPMYJINPOBAHHON MPOOIEMbl, MOAEIUPOBATh pealbHbIE
CUTyallud Ha $3bIKE T€OMETPUH, HCCIEIOBATH IOCTPOCHHBIE MOJEIH C
UCMOJIb30BAaHUEM T€OMETPUUYECKUX MOHATUN W TEOpeM, ammapara anredpsl,
peliaTh NpakTUUECKHUE 3a/1a4M, CBA3aHHbIE C HAXOKJECHUEM I€OMETPHUUECKHUX
BEJIMYMH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

Kon
7

7.1

IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
['eomeTpus

OcHOBHBIE TOHATUS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 00 akCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

7.3

B3auMHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapalIeIbHbIE
U CKpemuBawomuecs npsaMble. [lapainenbHOCT NpPsAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE: Mapajule/IbHbIE MpSAMBbIE B IPOCTPAHCTBE, MAPAIEIBHOCTh TPEX
OPSIMBIX, MAPAUICNBHOCTh INPAMOM UM IUIOCKOCTH. YIUIBIC COHAIPABJICHHBIMU
CTOPOHAMH, YroJl MEXAY HpsIMbIMU B IpocTpaHcTBe. [lapaienbHOCTh IUIOCKOCTEMH:
napajuleJbHble IUIOCKOCTH, CBOWCTBA IapajUIeNIbHBIX IUIOCKOCTel. lIpocreiimmue
POCTPAHCTBEHHBIE (UTyphl Ha TIUIOCKOCTH: TETpa’ap, KyO, Napaiienenure],
IIOCTPOCHUE CEUECHUN

[lepnieHAUKYIAPHOCTh TPSIMOW UM IUIOCKOCTU: TEPINEHIUKYISpPHBbIE TPSIMbBIE B
MMPOCTPAHCTBE, MPAMBIC MAPAJUICIIBHBIC W NMECPHCHANKYIIIPHBIC K IIJIOCKOCTHU, MMPHU3HAK
NEPIEeHIUKYISAPHOCTH MPSMOM M TUIOCKOCTH, TeOpeMa O MPSIMOMN MEePIeHIUKYISIPHOMI
MJIOCKOCTH. YTIIBI B POCTPAHCTBE: YIOJl MEXIY MPSIMON U IMIOCKOCTBHIO, JBYTPAHHBIN
yroJi, TMHEHHBINA yro IByrpaHHoro yria. [lepneHaukyssp U HaKJIOHHBIE: PACCTOSIHHE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSAMOU /10 IIOCKOCTH, MPOCKIUs GUTYpHI Ha
IUIOCKOCTh. [leprneHauKynapHOCTh MIIOCKOCTEN: MPU3HAK MEPIEeHIUKYISIPHOCTU JIBYX
mrockocreil. Teopema 0 TpEX nepreHIuKyIspax

7.4

7.5

7.6

IlonsiTHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPDAHHMKA, BBIIYKJIbIE U
HEBBIIIYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosnpHas
pU3Ma, 'paHu U OCHOBAHUS MIPU3MBI, IpSMasi U HAaKJIOHHAs IPU3Mbl, OOKOBasl U MOJIHAS
MOBEPXHOCTh MpU3Mbl. [lapamnenenunen, npsAMOYrojabHBIM IapajulelenuIe] U €ro
cBoiictBa. [lupamuna: N-yronbHasi nupamuaa, TpaHd ¥ OCHOBaHME MUPaMUIbI, OOKOBast
Y TIOJIHAs TIOBEPXHOCTh NMUPAMMJIbI, TIPABUJIbHAS U YCEUEHHAs NMHUpaMUAA. DIIEMEHTBI
npu3Mbl M NHUpaMujbl. [IpaBUIbHBIE MHOTOTPAaHHUKH: IIOHATHE IIPABUIBHOTO
MHOTOIDAHHMKA, IIpaBWIbHAsA IpU3Ma M [pPaBWIbHAA MNHPaMHUIA, I[IPABUJIbHASA
TpeyrojbHasi IUpaMujia U IpaBUIbHBIA TeTpadip, KyO. [IpeacraBienne o npaBUIbHBIX
MHOTOTpaHHMKaX: OKTa’Ip, JOJAEKadAp U ukocadapyrue CeueHus Ipru3Mbl U TUPAMHUIBI

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMCTPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OJeMEHTHI CUMMCTPUHU B nupamMujaax, napamicjicnmicaax, IMpaBHUJIbHBIX
MHOT'OI'paHHUKAaxX

Bolunicnenue »51€MEHTOB MHOTOTpAaHHUKOB: péOpa, AuaroHanu, yriasl. [lmomanb
OOKOBOI OBEPXHOCTH U MOJIHOM MOBEPXHOCTU MPSMON MPU3MBI, IO/ 1b OCHOBAHUH,
Teopema 0 OOKOBOM MTOBEPXHOCTHU MPSIMOi mpu3MbI. [11011a16 60KOBOIM MMOBEPXHOCTH U
MOBEPXHOCTU IPaBUWJIBHON NMUPAaMU[bI, TEOpEMa O IUIOIIAAM YCEUEHHOW NMHUpPaMUBIL.
[Tousitrie 06 06bEMe. OOBEM MUpPaMUIbl, TPU3MBI

7.7

[TogoGubIe Tena B mpocTpancTBe. COOTHOIIEHUSI MEXKY TIIOMIAIIMHA TTOBEPXHOCTEH,
00BEMaMH TOHOOHBIX TN




11 KIIACC

Kon
6

6.1

IIpoBepsieMblii 31eMEHT coJepP:KaAHUSA
['eomeTpus

[{umuHIpruvecKasl OBEPXHOCTh, 00pa3yolie HHIMHIAPUICCKON MTOBEPXHOCTH, OCh
HHHHHI[pH‘-IeCKOﬁ ITOBCPXHOCTH. ]_[I/IJII/IHIIp: OCHOBaHHS U OOKOBas IMOBCPXHOCTD,
o0pa3yrolas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON MOBEPXHOCTH

6.2

6.3

6.4
6.5

Konundeckas moBepxXHOCTh, 00pa3yroIie KOHUIECKON MOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYecKoi moBepxHocTU. KoHyc: ocHOBaHHMe M BeplIMHa, 0Opasyromias U OcCh,
Iomaab OOKOBOW W TIOJHOW IMOBEPXHOCTU. YCEUEHHBIM KOHYC: OOpa3yromue U
BBICOTA, OCHOBAaHMsI U OOKOBasi IOBEPXHOCTh

Cdepa u map: ueHTp, paauyc, AuameTp, IIomaab NoBepxHocTu cdepsl. BzaumHoe
pacrionio’)keHue cdepsl M IUIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, TIIomanb
chepsl

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka muimHApa 1 KOHyca

Kom06unanmu ten BpaiieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMIMCAHHBIN OKOJIO
cdepsl, cepa, BOUCAaHHAS B MHOTOTPAHHUK, WM TEIIO BPAIICHHS

6.6

[TonstTre 06 oO6BEMe. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapaljieienuie/a u ciaeacTBus u3 He€. O0bEM NMIMHIpA, KOHYCA.
O06BEéM mapa u wiomazas cheps

6.7

[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXTY TUIOIIAJSIME TIOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEJT

6.8

6.9

Ceuenust mwinHApa (mapauieIbHO MU TNEPHEHAMUKYISIPHO OCH), CEUEHHUs KOHyca
(mapasuieabHOE OCHOBAHUIO M IPOXO/dIIee Yepe3 BepIIMHY), CeUYSHUs 11apa

Bexktop Ha mockoctM M B mpocTpaHcTBe. CJIOKEHHE U BBIYMTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4Mcio. Pa3nokeHne BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuio napannenenunena. Pemenne 3aaad, CBI3aHHBIX C IPUMEHEHUEM
IIPaBUJI ICVCTBUM C BEKTOPaMHU

6.10

[IpsmoyronpHasg cucremMa KOOpAWMHAT B mpocTpaHcTBe. KoopaumHatel BekTOpa.
[Ipocreiiine 3amauym B KOOpAMHATAX. Yrol Mexay BekTopamu. CkansipHoe
MPOU3BEJICHUE BEKTOPOB. BhIUMCIEHUE YIIIOB MEXIAY OPSIMBIMA M TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/I ITPU PEIICHUH T€OMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

Bnanenue MeronaMu J10Ka3aTenbCTB, ANTOPUTMAMU pEIICHUs 3a/ad;
yMmeHue (GOpMyIHpOBaTh U ONEPUPOBATh MOHATUSMHU: OIPEAETICHHE,
aKkcuoma, TEOpeMa, CIIEJCTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYIHPOBKU; MPUMEHSTh UX; YMEHUE (OpMYyIUPOBATH
o0paTHOE M NPOTHUBOIIOJIOKHOE YTBEP)KJIEHUE, NPUBOAUTH NPUMEPHl U
KOHTPIIPUMEPBI, HCIIOJI30BaTh METOJl MaTeMaTHYeCKONl HHIYKIUU;
IIPOBOAMTD JOKa3aTeNIbHbIE PACCYKIECHUS NPU PELICHUU 3ajay, OLlEHUBATh
JIOTUYECKYI0  TPaBWIBHOCTb  PACCYKIEHUH; yMEHHE OIEepUpOBaThH
MOHSTUSIMU: MHO>KECTBO, IMOJMHOXECTBO, ONEPALUU HaJ MHOXKECTBaMHU;
YMEHHE UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJis OMUCAHUS
pealIbHBIX MPOLIECCOB U SBJICHUM U IPHU PEUICHUM 337ad, B TOM YUCIE U3
IpYruX Y4eOHBIX TMPEAMETOB; YMEHHE OIEpUPOBATH MOHATHUSAMU: Tpad,
CBSI3HBIA Tpad, mepeBo, mMKI, Tpad Ha IUIOCKOCTH, YMEHHE 33a/1aBaTh U
OMHCHIBaTh Tpadbl Pa3TUYHBIMU CIOCO0AMHU; HCHOJB30BaTh TIpadbl mpu
pellIeHnH 3a1a4

YMeHue omnepupoBaTh MOHATUSMU: HATYpaJlbHOE YHUCIO, LIEJI0€ YHCIIO,
CTEIEHb C LEJIBIM I10Ka3aTeIeM, KOPEHb HAaTypalbHOW CTEIIEHH, CTEIEHb C
paloHaIbHBIM [IOKA3aTENEeM, CTENEHb C JEWCTBUTEIbHBIM I10KA3aTEJIEM,
JorapupM YHCIA, CUHYC, KOCHHYC W TaHTE€HC MPOMU3BOJBHOIO 4YHCIIA,
OCTaTOK MO MOJYJIO, PalUOHAIBHOE YMCIO, HPPALMOHAIBHOE YHCIIO,
MHO’KECTBA HAaTypaJbHbIX, LIEJIbIX, PALIUOHATIBHBIX, I€HCTBUTEIBHBIX YHCET;
YMEHHME MHCIOIb30BaTh MPU3HAKK JEIMMOCTH, HaWMEHBIIMH OO0Imui
JIeUTeNb U HAaUMEeHblIee o011ee KpaTHoe, alropuT™ EBKinia npu pemenn
3aJ1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MMO3ULIMOHHBIMU CUCTEMaMU CUHUCIICHUS;
YMEHUE BBIOJIHATH BHIYHCIIEHUE 3HAUCHUH U TpeoOpa30BaHusl BbIPAKEHUN
CO CTEeMeHs MU U JiorapupmMamu, rpeodpa3oBaHus APOOHO-PALMOHAIBHBIX
BBIPQXCHHUM; YMEHHE OIEPUPOBATH MOHITHAMM: IOCIEJOBATEIbHOCTb,
apu@mernueckas Mmporpeccusi, reoMeTpudeckas mporpeccusi, 0eCKOHEUHO
yObIBafoIiasi ~ reoMerpuyeckas  IMpOrpeccHs;  yMEHUE  3a/1aBaTh
MOCJIEI0BATENbHOCTH, B TOM YHCJIE C MOMOIIBI0 PEKYPPEHTHBIX (OpMYI;
YMEHHME ONEPUPOBATH MOHATHSIMM: KOMILJIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YMCJIa, MOJYJIb M apryMEHT KOMIUIEKCHOIO 4Hcia, gopma
3allUCH KOMIUIEKCHBIX 4YMCeNl (reoMeTpHuecKasi, TPUTOHOMETpUYecKas M
anreOpanveckas); yMeTh TMPOU3BOJIUTH apu(MeTHUecKue ICHCTBUS C
KOMIUIEKCHBIMH ~ YHWCJIaM{;  NPUBOAMUTH  TNPUMEPHI  UCIOJIb30BaHUs
KOMIUIEKCHBIX YHCEJI; ONEPUPOBATH IMOHATHAMM: MaTpuma 2xX2 m 3x3,
ONPEAEINTEND MaTPUILIbl, FEOMETPUUYECKUIM CMBICIT ONPEAEITUTEINS

YMeHue onepupoBaTh MNOHATHSIMM: palMOHAIbHBIE, WPPALMOHAIBHBIE,
MOKa3aTelbHbIE, CTENEHHbIe, Jorapu@MuUuecKue, TPUTOHOMETPUUYECKHE
YPaBHEHHUS U HEPABEHCTBA, X CUCTEMBI; YMEHUE ONEPUPOBAThH IOHATUSMU:
TOKJIECTBO, TOKJIECTBEHHOE IMpeoOpa3oBaHUE, ypaBHEHUE, HEPaBEHCTBO,
CUCTEMAa YpaBHEHHMH M HEPAaBEHCTB, pPaBHOCHUJIBHOCTb YpaBHEHMI,




HEPaBEHCTB U CUCTEM; YMEHHUE PEIIaTh YPABHEHM ], HEPABEHCTBA U CUCTEMBI
C IOMOLIBIO Pa3JM4YHBIX NPUEMOB; pellaTh YpPaBHEHMS, HEPAaBEHCTBA U
CHUCTEMBI C ITapaMeTPOM; IPUMEHATh YPAaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI
JUId pellleHUs] MaTeMaTHYeCKUX 3a/Jad M 3a7ad U3 pa3iIuyuHbIX olnacteil
HayKU U PEAIbHOU KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKIHA, YETHOCTh (DYHKIUH,
HNEPUOJIMYHOCTh (YHKLMHU, OrPAaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (YHKLIMHW, HAauOoJblIee M HAaUMEHbIIee 3HAYCHUS
(GyHKLIMU HAa OPOMEKYTKE, HElpepblBHAs (YHKIMS, aCUMITOTHI rpaduka
¢byHKIMU, TiepBas U BTOpas NMPOHM3BOJIHAS (YHKIHMH, T€OMETPHUUYECKUI U
¢u3nyeckuif  cMbICI  MIPOM3BOAHON, IepBooOpa3Has, OIpenesEHHBIN
MHTETpal, yMEHHE HaXOOUTh AaCHUMIITOTHI Tpaduka (yHKIWH; yMEHHUE
BBIUUCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEJCHUS, YACTHOI'O U KOMITO3ULIUU
(GyHKINH, HAXOAUTH YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKINH; yMEHUE
HaXOJUTh IPOU3BOJIHBIEC IEMEHTAPHBIX (YHKLUH; YMEHUE UCIOJIb30BAThH
NPOM3BOJHYIO ISl HMCCIEIOBaHUS (PYHKUWH, HAXOAWUTh HAaWOONBIINE U
HalMEHbIIME 3HAaueHUs (QYHKUIUH; CTpOUTh TrpauKd MHOTOWIEHOB C
UCTIOJIF30BAaHUEM  ammapara MaTeMaTHYeCKOro aHajiu3a; IPHUMEHSTh
IPOU3BOJIHYIO JUIsl HAXOXKJEHUs HAWIydlIero peuieHus B NPUKIAIHBIX, B
TOM YHCJI€ COLUATBHO-YKOHOMUYECKUX M (PU3NYECKUX 3a/1a4ax; HAXOJUTh
IUIOINAAN U 00BEMBI (PUTYp C MOMOLIbIO MHTErpasa; NPUBOJUTH IPUMEPbI
MaTeMaTHYECKOTO MOJEIMPOBAaHUS C MOMOIIBI0 auddepeHnnanbHbIX
YpaBHEHUU

YMeHue onepupoBarh MOHATHAME: rpaduk GyHKuuu, oOpatHas QyHKIuS,
KOMIO3UIUS (QYHKIUH, nuHEHHass (QyHKOU, KBaapaTU4Has QYyHKIUS,
pamnyoHanbHas (QyHKIHSA, CTeNeHHas (QYHKIUS, TPUTOHOMETPHUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIUH, MOKa3aTelbHas M
jgorapupmuueckass (YHKIHMH; YMEHHE CTPOUTbh TpapuKH H3y4eHHBIX
(GyHKIMH, BBITOJIHATE IpeoOpa3zoBaHus rpadukoB QyHKIUHN, UCIIOIb30BaTh
rpaduKy Ui U3y4EeHUs IIPOLECCOB U 3aBUCUMOCTEH, TIPU PEeLLICHUH 3a/1a4 U3
JIpYruX YYeOHBIX TPEIMETOB M 3a/a4 M3 PEaNTbHOH JKHW3HHU; BBIPAXKaTh
dbopMynaMu 3aBUCUMOCTH MEXAY BETMYMHAMM; UCIOIb30BATh CBOMCTBA U
rpaduku GYHKUMA I8 pEUIeHUs YpaBHEHUM, HEPABEHCTB W 3a7ad C
napameTpamM; M300paxkaTb Ha KOOPJMHATHOW IUIOCKOCTH MHOXECTBa
pELIEHU YpaBHEHUI, HEPABEHCTB U UX CUCTEM

VYMeHue pemath TEKCTOBBIE 3a/a4M pasHbIX TUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JBWXKEHHE, padoTy, CTOMMOCTb TOBapoB U
yCIIyT, HaJloTH, 3a7aydl U3 O0JIACTH YIPABICHMS JIMYHBIMU U CEMEWHBIMU
(¢uHaHCaAMM); COCTaBJISATh BBIPAKEHUS, YPAaBHEHHS, HEPABEHCTBA U HX
CHUCTEMBI II0 YCJIIOBMIO 3aJa4d, MCCIEI0BaThb IIOJyYEHHOE pELICHUE HU
OLICHUBATh IPaBAONOJOOHOCTh PE3YJIBTAaTOB; YMEHHE MOJEIUPOBAThH
pealbHBIE CUTyallUd Ha s3bIKE MaTEMAaTUKH; COCTaBISATb BBIPAKCHMUS,
YpaBHEHUS, HEPABEHCTBA U X CUCTEMBI M0 YCIOBHIO 3aJa4H, NCCIEA0BATh
MOCTPOCHHBIE ~ MOJEIM C  HCIOJIb30BaHUEM  ammapaTta  aireopsl,
WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yiabTaT

YMeHue onepupoBaTh NOHATUSIMU: CpeqHEe apupMeTHUecKoe, MeAuaHa,
HauOoJIpIlIee U HAaUMEHbIIIee 3HAYCHUs, pa3Max, AUCIEpCHus, CTaHIapTHOE
OTKJIOHEHHE YHMCJIOBOro Habopa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
uHpOpMalKIO, IPEICTABICHHYIO B TabIUIaX, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOMCTBA PEaJbHBIX MPOLIECCOB U SIBICHUH; MPEACTABIATH
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uH(pOpMAILIMI0O C TMOMOINBIO TAaOAWII ¥  JAMarpaMM; HCCIEI0BaTh
CTAaTHCTHYCCKUE JIaHHBIC, B TOM 4YHCJICE C TPUMEHECHUEM TIpapuIecKux
METOJIOB M 3JIEKTPOHHBIX CPEJNICTB; Ipa)UueCcCKu UCCIIECI0BATh COBMECTHBIC
HAOJIIOJICHUS C IIOMOIIBIO TUarpaMM pacCEeUBaHUs U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh IMOHATHSIMH: CIy4YalHBIA ONBIT M Cly4allHOE
CcOOBITHE, BEPOSTHOCTh CIy4ailHOTO COOBITHS, YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIIONB30BAHUEM TpaQHUUecKUX METOJOB; MPUMEHATH
GOpMyIBI CHOXKEHUS W YMHOXXCHHS BEPOATHOCTEH, (OpMYIy IOJIHON
BeposTHOCTH, (popmyny bepHymin, komOuHATOpHBIE (BaKThl U (OPMYIIBL;
OIICHUBATh BEPOSITHOCTH pPEATbHBIX COOBITUN; yMEHHE OIepUPOBATH
MNOHATUSIMM:  CIy4yailHasi BEJIMYMHA, paCHpelelieHHe BepOATHOCTEH,
MaTEeMaTHYECKOe OXUJAHHE, IUCIEPCUS W CTaHJAPTHOE OTKIOHCHHE
CIy4ailHOM  BENWYMHBI, (QYHKIUM  paclpeneieHuss U  IUIOTHOCTHU
PaBHOMEPHOTO, MMOKA3aTeILHOTO U HOPMAJIBHOTO paclpee/ieHuii; yMEHHE
MCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeiesieHui Ui pelleHus 3a/1ay;
3HAKOMCTBO C TIOHSATHSMH: 3aKOH OOJIBIIIMX YHCEN, METOABl BHIOOPOUYHBIX
UCCJIEIOBaHM; yMEHHE MPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX
YHCeNl B MPUPOJTHBIX U OOMICCTBCHHBIX SIBJICHHSX; YMEHHE OIEPUPOBATH
MNOHATUSIMH: COYETaHHWE, IIEPEeCTAaHOBKA, YHUCIO COYETAaHUH, YUCIIO
NepecTaHoBOK; OmHOM HbIOTOHA; yMeHHWE TPHMEHSTh KOMOWHATOPHBIC
bakThl U pacCcyXIeHHUs Jid pElIeHUs 3aJad; OICHHBATh BEPOSTHOCTU
peTbHBIX ~ COOBITHI;  COCTaBJIATH  BEPOSATHOCTHYIO  MOJAEIh U
WHTEPIPETUPOBATH MOTYUCHHBIN pe3ynbTatT

YMeHue onepupoBaTb  INOHATHSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIJIA, INIOCKUN YroJ, JBYIpaHHbIN
yroj, TpEXTPaHHBIA YroJl, CKPEIIUBAKOUIUECS MPAMbIE, MAPaUIEIbHOCTh U
NEPNCHAUKYIIAPHOCTD IMMPAMBIX U HJIOCKOCTef/'I, yYroJj Mexay npsiMbIMH, YIOJI
MEXKY IPSIMOM U IUIOCKOCTBIO, YTOJl MEXAY IIIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH OO INNIOCKOCTH, PAaCCTOAHUE MECKAY NPAMBIMU, PACCTOAHUC MCKIAY
IJIOCKOCTSIMU; YMEHHME HCIIOJb30BaTh MPHU PELICHUU 3a1a4 HU3Y4YCHHBIE
(GakThl ¥ TEOpEMBbI INIAHUMETPUN; YMEHHUE OLIEHUBATh pa3Mephbl 0OHEKTOB
OKPYXKaroIlero MHpPa; CTPOUTh MATEMATHYECKUE MOJEIHA C IOMOIIBIO
TCOMETPHUICCKUX MOHSATHUUA H BCJIMYHH, pClIaTb CBA3AHHBIC C HUMHA
MIPAKTUYECKUE 3a1aUU

YMeHue onepupoBaTh NOHSTHUAMHU: IUIOMIAJL (QUIYpbl, 00BEM (Urypsl,
MHOTOTPaHHHK, IPABWIBHBIM MHOTIOIDaHHUK, CEYEHHE MHOIOI'DaHHHKA,
KyO, mNapaijenenumes, MNpu3Ma, NOupamMuaa, ¢urypa M IOBEPXHOCTh
BpallleHNs, IWIMHIP, KOHYC, Iap, cdepa, miomans chepsl, MIOLIAIb
MOBEPXHOCTU THpaMHUAbI, TPU3MBI, KOHYyca, IWIMHApPa, 00BEM KyOa,
IPSIMOYTOJIBHOTO  NapaJlIesIeuIeaa, MNUPaMUbl, MPU3MBbI, LWIMHAPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUEHHUS KOHyca M ILMJIMHAPA,
NapajuleJIbHblE OCH WM OCHOBAaHUIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LWIMHIpPA, KOHYCa; YMEHHE CTPOMTh CEYECHUE
MHOTOTpaHHHMKA, W300pakaTh MHOTOTPAHHUKH, (UTYphl U TOBEPXHOCTH
BpallleHUs, UX CEYEHHs], B TOM YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHUE TMPHUMEHATh CBOMCTBA I'€OMETPHUYECKUX (UTYp, CAMOCTOSTEIHHO
dbopMynupoBaTh ONpeeNieHUs] U3y4aeMbIX (UTYp, BBABUTATh TUIIOTE3BI O
CBOWMCTBaX M TNPU3HAKAX T€OMETPUUYECKHX (Uryp, OOOCHOBBIBATH HIIU
OmnpoBepraTh MX; YMEHHE MPOBOJAUTH Kiaccuukaiuio ¢Guryp 1o
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pa3jinuHbIM TMPU3HAKAM, BBIIIOJHATD HGOGXOI[I/IMBIG JOIIOJIHUTCIIbHBIC
MIOCTPOCHHSI

YMeHue OmnepupoBaTh  IMOHSTHUSAMHU: JIBUKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA MMEPeHOC, CHMMETPHUS Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue IMOAOOUS, TOAOOHBIE (UTYPBI, YMEHHUE
pacmo3HaBaTh paBHBIC W TOMOOHBIE (UTYphI, B TOM YHUCJIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIIOJIb30BaTh FT€OMETPUICCKAE OTHOIICHUS TIPU
peIIeHUH 3a/la4y; HAXOIUTh TEOMETPUYCCKUE BEIMYMHBI (JUTMHA, YTOJI,
IIOIaAb, 00BEM) ITPH PEUICHUU 3a/1a4 U3 IPYTHX YICOHBIX IPEIMETOB U U3
peabHOM KU3HU; YMEHUE BBIYHUCIISTH T€OMETPUYCCKHUE BEIMUMHBI (JITTMHA,
yroi, IIOm@aab, 00bEM, TUIOMIAh TTOBEPXHOCTH), UCIIONB3Ysl U3YUYCHHbBIC
GopMyIIbI ¥ METOHBbI, B TOM YHCIIC: IUIOIAAbh TOBEPXHOCTH MHPAMHU/IBI,
NPU3MBI, KOHYCA, IIHITHH/PA, IUIOMA b chepbl; 00bEM KyDa, IPSIMOYTOIEHOTO
napaieNienunea, MMPaMuIbl, TPU3MBI, IWIKHIAPA, KOHYCA, Iapa; YMEHUE
HAXOJUTh OTHOIIEHHE 00BbEMOB MOI00HBIX UTYP

YMeHue onepupoBaTh MOHITUSIMH: MPSAMOYIOJbHAS CHCTEMa KOOPAMHAT,
BEKTOP, KOOPIMHATHI TOYKH, KOOPIMHATHI BEKTOpAa, CyMMa BEKTOpPOB,
NPOM3BEACHUE BEKTOpa Ha 4YHCJIO, pa3JIOKEHHE BEKTopa 1o 0Oa3ucy,
CKaJsIPHOE TIPOM3BEICHHE, BEKTOPHOE NIPOM3BEICHUE, YIrOJI MEXKIY
BEKTOpaMH; YMEHHUE UCTIOIh30BATh BEKTOPHBIM U KOOPAUHATHBIN METO JJIs
pEIICHUs TCOMETPUUYCSCKUX 33124 M 33124 APYTUX YICOHBIX IPEIMETOB
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YMenne BeIOMpaTh MOIXOMAIIMA METO JUTSl PELICHHUS 3a/1a41; TTIOHUMaHNe
3HAYMMOCTH MAaTEMaTHKH B M3YYEHUH INPUPOAHBIX M OOLIECTBEHHBIX
IIPOLIECCOB M SIBJICHUM; YMEHHUE pACIIO3HABaTb IPOSIBICHUE 3aKOHOB
MaTEMaTUKU B UCKYCCTBE, YMEHHME IIPUBOJUTH IPUMEPBHl MaTEMaTHUYECKUX
OTKPBITHI POCCUMCKON M MUPOBOM MaTeMAaTHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
Kox  IlIpoBepsiemblii 3JieMEHT COIePKAHUSA
1 Hucna 1 BBIYUCICHUS
1.1 HarypanbHble u nienble yucina. [lpusHaku AeaIMMOCTH LENbIX YUCEN
12 Pannonanphpie  uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOM, IPOLIEHTHI,
OCCKOHEYHBIC TTEPUOTUUECKHE TpOoOH
13 Apudmernueckuit KOpeHb HaTypaJdbHOU cTerneHu. [ledicTBus ¢ apudMeTHUYESCKUMHU
KOPHSIMHU HaTypaJbHON CTEIIEHU
14 Crenens ¢ nenbiM nokaszarenaeM. CTeneHb ¢ palMoHalbHBIM IOKa3aTesneM. CBolicTBa
CTENEeHU
15 CuHyC, KOCHMHYC M TaHI€HC YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTAHT'€HC YUCIIOBOI'O apryMeHTa
1.6  Jlorapudwm uucna. JlecaTuuHbIe U HATYpaJbHbIE JOTapUPMbI
JlelicTBUTENbHBIE Yncia. ApupMeTHIeCcKre onepaluy ¢ JeCTBUTENbHBIMU YHCIIaMHU.
1.7  IlpubnuxEHHBIC BEIYMCICHUS, TIPABUIIa OKPYTIICHHUS, IPUKHUIKA U OLIEHKA Pe3yJbTaTa
BBIYHMCIICHU
1.8 IIpeoOpa3zoBaHue BeIpaKECHUI
1.9 KowmmnekcHble yucna
2  VYpaBHEHMs U HEpaBEHCTBA
2.1 | llenbie u 1poOHO-pAIIIOHAIEHBIC YPABHEHUS
2.2 | UppaumoHaibHBIC YpaBHEHUS
2.3 | TpuroHoMeTpu4ecKHe ypaBHEHHUS
2.4 | Tloka3zaTenbHbBIE U JOTAPUPMHUECKUE YPABHEHHS
2.5 | llenbie u 1poOHO-paIIOHAEHBIC HEPABEHCTBA
2.6 | HppanmoHaibHbIC HEPABEHCTBA
2.7 | Iloka3zaTenbHble U JOrapupMHUUECKUE HEPABEHCTBA
2.8 | TpuroHoMmerpuyeckne HEpaBEHCTBA
2.9 | Cucrembl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHHs, HEpaBEHCTBA M CUCTEMBI C TapaMeTpaMHu
2.11 | Marpuua cucteMsl JIMHEHHBIX ypaBHEHUH. OnpeenuTellb MaTpHUIIbI
3 @yHKIMH U TpadUKH
31 Oyukuus, crnocoObl 3amanus ¢GyHkuU. ['papuk QyHkuuu. B3aumHO 0OpaTHBIE
¢ynkuuu. YétHele u Heu€THble QyHKUMHU. [lepuoauueckue GyHKIUM
OOnacte ompeneneHuss M MHOXeCTBO 3HaueHMi ¢yHkuuu. Hynmun ¢yHkuum.
39 [IpoMexyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKIUH.
MakcumymMbl U MUHMUMYMbl ¢GyHKuud. HaunOomnbinee W HauMeHbIIee 3HAYCHUE
(GYHKIIMU Ha TPOMEKYTKE
33 CrenenHas QyHKIUS C HATypaJIbHBIM U LEJbIM MTOKa3zarenaeM. E€ cBolicTBa u rpaduxk.
CBoiicTBa U rpaduk KOpHA N-0if cTeneHn
3.4 | TpuroHomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 | Iloka3zarenbHas u sorapudmMudeckas GyHKIHNH, X CBOMCTBA U TpaduKH
36 Touku paspeiBa. AcuMnToThl rpadukoB pyHkuuii. CBoiicTBa G yHKIUH, HEMPEPHIBHBIX
Ha OTpE3Ke




3.7

[TocnemoBaTeIbHOCTH, CIIOCOOBI 3aaHus OCIIeI0BATEIbHOCTEH

3.8 | Apudmernueckas u reomeTpuueckas nporpeccuu. @opmysna CI0KHbBIX IPOLIEHTOB

4 Havana maremaTH4ecKOro aHaiausa
4.1  TlpousBoanas ¢pyHkuuu. [Ipon3BogHbIE 3I€MEHTAPHBIX (PYHKITHIA

[IpuMeHeHre MPOM3BOAHOM K MCCIENOBAaHUIO (YHKIUMI Ha MOHOTOHHOCTH U
4.2  skctpemyMbl. HaxokjaeHue HanOOJBIIET0O W HAMMEHBIIETO 3HAYCHHUS (YHKIIUU Ha
OTpe3Ke

4.3  TlepBooOpa3Has. MuTerpan

5 MHosxecTBa U JIOTUKA
5.1 | MHoOXecTBO, oriepaluy HajJ MHOKecTBamHu. J{narpammel Ditiepa — Benna
5.2  Jloruka

6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 | BeposTHOCTB
6.3 | KomOunatopuka

7 I'eomerpus
7.1  ®urypsl Ha INIOCKOCTH
7.2  TlpsiMbIe U TJIOCKOCTH B TIPOCTPAHCTBE
7.3 | MHOrOrpaHHHUKH
7.4 | Tena v MOBEPXHOCTH BPAIICHUS
7.5 | KoopauHaTbl 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Aranacsu JI.C., byty3oB B.®.. KagomiieB C.b. I'eomeTpusi: 10-11 kiaccsi, M.

[Ipocsemenne, 2024 r.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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