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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OMHUM W3 0a30BBIX KYpCOB Ha YPOBHE CpEIHETO
o0rmiero oOpa3oBaHusl, TaK Kak 00eCredynBacT BO3MOXKHOCTh N3YUCHUS AUCLUTUIINH
€CTECTBEHHO-HAYYHOM HAINpaBICHHOCTH W MPEAMETOB TyYMaHUTApHOTO LHUKJIA.
[lockonpky  Jormyeckoe  MbIIUIEHHE,  (opMmupyemMoe  Npu  HU3YyUEHUH
00yYaIOIUMUCS TIOHATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOUKH JIOTHYECKUX YTBEPKACHUU MPHU PEIICHUU T€OMETPUUECKUX
3aJa4, YyMEHHE BBIABUIaTb U ONPOBEpraTh TUIOTE3bl HEMNOCPEACTBEHHO
UCHOJIb3YIOTCS NPU PELIEHUH 33]a4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YAaCTHOCTH
(du3nYecKux 3aaau.

[enb ocBoeHus mporpaMMbl yueOHOTo Kypcea «['eomeTpus» Ha yrmyOnaéHHOM
YpOBHE — pa3BUTHE WHJIUBUIYAJIbHBIX CIOCOOHOCTEH OO0y4arommxcsi Mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTABIISIOIIEH ITpeIMeTHON obsacTn «MaTtemaThka u
nHpopMatrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTH  MPUOOPETEHUS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACHCTBUM,
cnenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPoheCcCHOHATBHOTO
o0Opa3oBaHMsl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuoputeTHBIME 3aJadyaMu Kypca TE€OMETPHUH Ha YIIIyOJIEHHOM YpOBHE,
PaCIIMPSIONINMH U yCUIUBAIOIIUMHU Kypc 6a30BOT0 yPOBHS, SIBISIFOTCS:

paciiMpeHue MpeAcTaBIeHUs] O TEOMETPUM KaK YaCTH MHPOBOU KYJIbTYPHI U
(opMHUpOBaHKE OCO3HAHNUS B3aUMOCBSA3M F'€OMETPUH C OKPYIKAIOLIUM MHPOM;

dbopMupoBaHHE TIPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BAXHEHIINX MaTEeMaTHUYECKUX MOJENAX, IMO3BOJISIIOINIMX OMHUCHIBATH U M3Yy4yaTh
pa3HbIe SBJICHUS OKPYXKAIOLIET0 MUpa, 3HaHWE MOHITUIHOTO anmnapara o paseiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TOHATHUSAMH O
MPOCTPAHCTBEHHBIX (UTypaXx M HMX OCHOBHBIMHM CBONCTBaMH, 3HAaHHE TEOpEM,
dbopMysl U yMeHHE MX NPUMEHATb, YMEHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJAPTHBIE CIIOCOOBI PEILICHUS 3a/1a4;

dbopMupoBaHrE YMEHHUS paclio3HaBaTh HA YEPTEKaxX, MOJCTSAX U B PEAIbHOM
MHUpPE MHOTOIPAaHHUKM M Tella BpalleHHs, KOHCTPYHPOBATb TE€OMETPUUECCKHUE
MOJIENH;

(opMUpOBaHNE TOHMMAHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOIO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHi, (popMHupoBaHNE TMOHUMAHUS POIH AKCHOMATHUKU IIPH
IIPOBEJICHUN PACCYKIACHNN;

dbopMupoBaHHE YMEHHUS BJIa/JE€Th METOJAMHU JI0KA3aTeIbCTB U AJITOPUTMOB
pellIeHusl, YMEHHUS MX HPUMEHSTh, NPOBOJUTH J0Ka3aTeJbHbIE PACCYKICHUS B
XOJI€ peIICHHUs CTePEOMETPUUECKUX 3a7a4 U 3a71a4 C IPAKTHUECKUM COJIep KaHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  MpPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TIPOBEICHUH
JeTYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPILIEHCTBOBAHWE WHTEIUIEKTYyaJIbHBIX M  TBOPYECKHX
CIOCOOHOCTEN 00yUarOMIMXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTHU MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETpPUH:
YMEHHUSI pPaclo3HaBaTh MPOSIBJIECHUS T'€OMETPUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNbHBIX U3HEHHBIX CUTYalMSX U MPU U3YUYEHUU JPYTUX
y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCHUMOCTEHl U  3aKOHOMEPHOCTEH,
MOJIETUPOBAHUSl pEATbHBIX CHUTYallUid, HMCCIEIOBAHUS MOCTPOEHHBIX MOJIEJEH,
MHTEPHPETALNU [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBistorca: «lIpsMble W IUIOCKOCTH B HPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtopel u  KoOpAMHATHL B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUM Ha YIUIYyOJIEHHOM ypOBHE OOYyYEeHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHbIM JIMHUSM y4€OHOTO Kypca, a
dbopMHpoBaHUE JIOTMUECKUX YMEHUH  pacmpenensiercs He  TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO U 10 rogam o0yudenusa. Coaep:xanue oOpa3oBaHHs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padoueit
IpPOrpaMMbl, paclpee€HHbIM IO rojaM OO0Yy4YeHHS, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpaliaiucb  HEOJHOKpPAaTHO. OTO  MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHSATUAMHU U HaBbIKAMU MOCIIEI0BATEIbHO U MOCTYNATENIbHO, C
COOJTI0/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPECTABICHUN 00yUaroluXCs, paclupsis U yriyosss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

Ilepexon K U3y4EHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISAET:

co3garh ycinoBus s guddepeHunanuu  00ydeHHs,  MOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX IMpOrpamMM, OOECHeuuTh yriayOnaeHHoe
M3YUYEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MateMaTukay;

MOJTOTOBUTh OOYYarOIIMXCA K MPOJODKCHHUIO M3YUYEHHS] MAaTeMaTUKH C
yuéToM BbIOOpa Oyaymied npodeccuu, obOecreurBasi MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha YrIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIeIIO).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS ~ CTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. IloHsiTHe 00 akcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIIECICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAKOIIUECS,
IapajulesibHble M CKpelIMBaromuecss mnpsmble. [IpU3Hakum CKpemmBarOmMXcCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapaAJIIEIbHbIE
IIpPsIMBIE B IIPOCTPAHCTBE, MAPAIIEIBHOCTD TPEX MPAMBIX, [1apaUICIIbHOCTD IIPSIMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHue
¢uryp. OcCHOBHbIE CBOWCTBA MapajJIeIbHOTO MNpOeKTHpoBaHUs. M300paxeHue
buryp B nmapajuiebHOM MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIYy IPSAMBIMUA B IPOCTpaHCTBE. [lapamienbHOCTh INIOCKOCTEN: MapaulesibHbIC
IIJIOCKOCTH, CBOWCTBA NapajijIeIbHbIX IIJIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpajlp, NapauleJenumne],
MOCTPOECHUE CCUCHUU.

IleprieHIUKYISAPHOCTD MPSIMOM U INIOCKOCTH: NEPNEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MMAPAJUIENBHBIE W MEPHNEHIUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronanbHoe IIPOCKTUPOBAHMUE.
IleprieHIUKYIJISAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPU3HAK  NEPHNEHIUMKYJSIPHOCTH  JIBYX
wIockocTer. TeopeMa o TpEX MEepIEHIUKYJIIIpax.

Yrisl B NPOCTPAHCTBE: Yrojl MEXAY IPSIMON U IUIOCKOCTBIO, ABYTI'PAaHHBIN
yIoJI, JIMHEWHBIM yroJl ABYTPAHHOTO yria. TpEXrpaHHbIM U MHOIOTPAHHBIE YIIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrospHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MbI, OOKOBas U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsAMOYTOJIbHBIA — IMApalUICJIENUIIE] U €r0  CBOWCTBA.
Kparuaiime mnyTr Ha TIOBEpXHOCTHM MHOrOorpaHHuka. Teopema DJiinepa.
[IpoctpanctBenHass Teopema Iludaropa. Ilupammupa: n-yrojgpHas nDHpaMuna,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHel
IpaBUJIBHON NUpamMuzbl. [IpaBuiabHbIE MHOIOTPAHHMKHU: MPAaBUJIbHAs IPU3MA U



IIpaBWJIbHAS IHMpPAaMHUIA, [NPaBUIbHAA TPEYroJibHAs IHpaMHUAA W IPABUIIBHBIN
TeTpasap, KkyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
TOJIEKA3IP U UKOCABP.

Bbluucienre 3J1€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTU MPSAMOW MPU3MBI,
oAb OCHOBAaHUU, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON TPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MNUPAMUIBI,
TeopemMa O IUIOLIAJAN YCEYEHHOW MUPAMHU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  IPABHUJIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B NPaBWIbHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunea, CUMMETPHS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
ITAPAMHUJIBL.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHANPABJICHHBIE U MPOTUBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yuciio. CBOKCTBA CI0KEHHsI BEKTOPOB. CBOMCTBA YMHOXKEHHUSI BEKTOpa HA YHUCIIO.
ITonsaTe xoMIuIaHapHble BEKTOpHI. [Ipu3HAK KOMIUIAaHApPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpA MO TPEM
HEKOMIUIaHapHBIM  BeKTopaMm. [IpsamoyrosmpHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopanHatel BekTopa. CBsi3b MEXAY KOOpPAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJd MeExXIy BekTopamu. CKaaspHOE IPOU3BEACHUE
BEKTOPOB.

11 KIIACC

TeJia BpaleHus

[Tonarus: mUIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAasi MOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOpasyromue moBepxHocTe. Tema BparmieHwus:
IWIMHIP, KOHYC, YCEUYE€HHBIM KOHYyC, cdepa, map. B3aumHoe pacnosioxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkeHue Tten
BpaIlieHusl Ha TuiockocTh. Pa3BépTka nunuuApa M koHyca. CumMmerpusi cepsl u
miapa.

O6bEM. OcHoBHBIE CcBOICcTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaefactBus u3 He€. OObEM mpsMol u
HAKJIOHHOW TPU3MBI, MIWJIWHIPA, TUpaMuIbl U KoHyca. OOBEM Imapa U mapoBOTo
CErMeHTa.

KoMOuHnanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BhucaHHas B
UWIMHAP, ONHCAHHAs OKoJo wuuiauHapa. Ilepeceyenwe cdepsl U 1mapa c
miockocThio. Kacanuwe mapa u cdepsl miockocTeio. [loHsITHE MHOTOrpaHHUKA,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WA TEJO
BpallleHHUS.

[Tnomaar MOBEPXHOCTH IMWIMHApPA, KOHYCA, IUIOMaab chephl U €€ yacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEN
nmoaoOHpIx Quryp. IlpeoOpazoBanue momoOus, romoretus. Pemenwe 3amad Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHUt MHOTOTPAHHMKOB 1 TEJT BPAIICHUS: CCUCHUS IUITUHIPA
(mapayyienbHO M TMEPIEHANKYISIPHO OCH), CEUECHHUS KOHyca (mapaiieiabHbIe
OCHOBAHMIO U TIPOXOJIAIIME YepPe3 BEPIIUHY), CEYCHUS Iapa, METObI IIOCTPOCHUS
CEUYEHHI: METOJ CJIeIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpeHoca
CEKYILIEH IIJIOCKOCTH.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Omepanuu  Haa BEeKTopaMu. BekTopHoe
yMHOXX€HHE BEKTOpoB. CBOHCTBa BEKTOPHOro yMHOXeHUs. [IpsMoyronbHas
cucreMa KoopauHaT B mpoctpancTtBe. KoopauHatel Bektopa. Paznoxkenue BekTopa
mo Oasucy. KoopamHATHO-BEKTOPHBIH METOJ TPU PEIICHHH T€OMETPUUCCKUX
3a/ad.

JABU:KEeHNSI B IPOCTPAHCTBE

JBrxenuss npoctpancTBa. OToOpakeHus. JIBMKEHUS M PaBEHCTBO QUTYP.
OO6mue cBoiicTBa JBIWKEHUH. Buasl JBMXKEHUI: NapaUleIbHBIA TEPEHOC,
IEHTpAJIbHAsI CUMMETpHSA, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IHVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BocMTaHMe:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKM 00YyYaIOIIEeTrocs Kak aKkTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  oO0IIecTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXIAHCKOro oOmiecTBa (BBIOOPHI, OMPOCH M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUHM C HX
(YHKIIUSIMU 1 HA3HAUYCHUEM;

2) naTpUOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakIaHCKONW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOUICHHE K
JOCTUKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOU LIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOr0O Hapojaa, chOpMUPOBAHHOCTh
HPAaBCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IMOBEICHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKCHUM HAyKd W JEATEIbHOCThIO YUYE€HOTO, OCO3HAHHE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) acTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAsg OSCTETUKY MAaTEeMaTHYE€CKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUN, PACCyK/IEHUN, BOCTIPUUMYNBOCTD
K MAaTEMaTUYECKUM aCIeKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

chOpPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MAaTEMaTUYECKHE 3HAHUS B
MHTEpecax 3JI0pOBOTO M 0€30MacHOT0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHHUE, COATTAHCHUPOBAHHBIM PEXHUM 3aHATUNA H
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATENHOCTHIO;

6) TpynoBOe BocnuTaHMeE:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYAOJIIO0Us, HWHTEpec K
pasnmuuHbiM  cpepam  TPOdECCUOHATIBHOM  JIESITEIBHOCTH, CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKECHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oymymieli mpodeccudn W pealn30BBIBAaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTU4eCcKoMy  OOpa3oBaHUI0O U



caM000pa30BaHMI0 HAa TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PELICHUH NPAKTUYECKUX 3a]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIMTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLUAIBHO-3KOHOMUYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHUE TJI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTHYECKUX 3HAHWN JJi1 pelieHus 3ajad B 00JacTH
OKPYXarUIEd Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUUN IISI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTeMaTUYeCKOM HayKh Kak cQepbl YEeIOBEUECKOW NeATeNbHOCTH, JTaloB ¢
pa3BUTHA M 3HAYUMOCTH JUISI PAa3BUTHS LMBUIM3ALMHU, OBJIAACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IIO3HAHUS MHUPA,
FOTOBHOCTh OCYIIECTBJISATh MPOCKTHYKD M HCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISAITH U XApPaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
ompeiesICHUs] TIOHSITUHN, YCTaHABIMBAThH CYILIECTBEHHBIN MpPHU3HAK KiIacCUPUKAIIH,
OCHOBAHUS [ 000OIIEHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIN34;

BOCIIpUHUMATh,  (popMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

nenaTh BBIBOJABI C HMCIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOIO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOAUTD MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHS U BHIBO/IBI;

BBIOMpATh CMOco0 pelieHnus y4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHHUs, BHIOWpaTh Hauwboliee TMOAXOMSIMUNA €  y4&ToM
CaMOCTOSITETIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkyue 1eMCTBUSA:



HCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIupOBaTh  BOIMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  MpodiemMy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOEe, (OPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0BAHKE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4eckoro oObeKTa, siBJIEHUs, MpoIliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITeNIbHO (OpMYyIHpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIOACHHUS, HUCCIENOBaHMUs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIECHHUI;

MPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpoliecca, a TakKe BbIJIBUTAThH
MPEANOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanmei:

BBISBJISITh JACPUIUTH MH(DOpPMAIUK, TaHHBIX, HEOOXOJAUMBIX JIJIi OTBETA Ha
BOIPOC U JUIsS pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3IWYHBIX BHUJIOB H
(dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpaUuECKH;

OLICHUBATH HaJIEXKHOCTh uH(bOpMaluu 1o CaMOCTOSATEIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMATH U (DOPMYIIMPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBUSAMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THMCHMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3a/add,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yIbTarT;

B XOJ¢ OOCYXXJEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBbI, pemaeMol 3aJadd, BBICKA3bIBATh HJCH, HAIICJCHHBIE HA TIOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTUX YYACTHHKOB
nuajora, oOHapy>XKMBaTh Pa3jIudue U CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1ayi, DKCIIEPUMEHTA, UCCIIEI0OBaHUS,
MPOEKTa, CAMOCTOSTEILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3a/ad
MIPE3CHTAIIMN 1 0COOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCOO pPEIIeHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATENHHON  pedUieKCMM  Kak  OCO3HaHHUS
COBEpIIAEMBIX JCHUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIIAJIETh
crnoco0aMu CcamMONpPOBEPKHU, CAMOKOHTPOJSI Mpollecca U pPe3ysbTara pelleHHs
MaTeMaTHYEeCKOM 3a4a4u;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTbH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TAHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHKEHUSI WM HEAOCTH>KEHUSI Pe3yJIbTaTOB AESATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MMOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaAJIbHOU
paboThl mTpu pemeHuu Y4eOHBIX 3aJad, NPUHUMATh IeJIb COBMECTHOM
NEeSATENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM palOoThl, paclpeneisTh
BUJIbI pabOT, JOrOBapUBAThCS, OOCYXIaTh TMPOIIECC M pe3yJbTar padoOThI,
00001aTE MHEHUS HECKOJILKHX JIIOJIEH;

y4acTBOBaTh B TPyNMHOBBIX Gopmax paboTel (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl H
KOOPAUHUPOBATh CBOW JCHUCTBUS C JPYTMMH 4YJI€HAaMU KOMaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOyyaromuiicss Hay4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TMOHSTHUSIMU CTEPEOMETPUM TMPHU
pEelIeHNH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX MPU PEIICHUU
T€OMETPUYECKUX 3a]1a4;

e KJIACCH(PUIIMPOBATh B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBA3AHHBIMM C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXIY NPSIMON U
IJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAHHUKOB (TpuU3Ma,
nupamuza, NpsSMOYyTOJIbHBIN Mapaiesaenunena, Kyo);

e KJIacCU(PUUUPOBATH  MHOTOTPAHHUKH,  BbIOMpass  OCHOBAaHMS IS
KJ1Iaccu(UKaIuu;

e CBOOOAHO ONEpUPOBATH  IOHATUSIMHU, CBSA3aHHBIMH C  CEUYECHHUEM
MHOT'OTPaHHHUKOB IIJIOCKOCTBIO;

e BBINIOJHATH napajijiebHoe, LEHTpAIbHOE U OpTOTOHAJILHOE
MPOEKTUPOBAHUE (PUTYP HA IUIOCKOCTh, BBIMOJHATH M300paxkeHust Quryp
Ha IUIOCKOCTH;

e CTPOUTH CEYECHUS MHOTOIPAHHUKOB PA3IUYHBIMH METOAAMU, BBINOJIHATH
(BBIHOCHBIE) MJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIIAAM  IOBEPXHOCTEH  MHOTOIPAaHHHMKOB  (TIpHU3Ma,
nupamMuia), FTeOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IIOCKOCTb CHUMMETPUU
durypsr;

e CBOOOJHO ONEPUPOBATH IMOHATHUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKA3aTebCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaxO0XXJICHUE TE€OMETPUYECKHX BEIUYHH, IMPUMEHSS H3BECTHBIE METOJbI
IpHU PEIICHUH MaTeMaTUYECKHUX 3a]a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CJIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKaTh, MPeoOpa3OBbIBATh M HMHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MNPEACTaBICHHYIO Ha
YyepTekax U pUCyHKax;

e TMPHUMEHATH IIOJYYECHHbICE 3HAHUS HA [PAKTUKE: CpPaBHUBATh W
aHAIM3UPOBATh PEANIbHbIE CUTYAllMH, MPUMEHATh M3yYEHHbIE MOHSITHUS B
mpolecce IOUCKA  pelleHus] MaTeMaTU4YecKh  Cc(HOopMyJIMpOBaHHOM
npo0JieMbl, MOJEINPOBATh pEaIbHblEe CUTYallud Ha SI3bIKE T'€OMETpPHH,
HCCIIEI0BATh MMOCTPOEHHBIE MOJENIN C UCIIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajreOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kinacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C IMJIWHIPUYECKOM,
KOHUYECKOW U c(hepuyeckord MOBEPXHOCTSAMHU, OOBSICHITH CIOCOOBI
MOy YEeHUS;

OIepUPOBATh MOHATUAMHM, CBA3aHHBIMH C TE€JIAMH BPAIICHUS: LIMJIMHIPOM,
KOHYyCOM, c(pepoii u mapom;

pacmo3HaBaTh Teia BpalieHus (IWIMHIAP, KOHyC, cdepa u 1map) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TeJl BPAlCHUS;

KJIACCU(PULIMPOBATh B3aUMHOE PacIioNOkeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHKOB M TEJ BpalleHUs,
O0OBEMBI U IUIONIAJIM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAICHUA,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJ;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMA C KOMOWHALUSAMH Tell
BpaIlleHUs] 1 MHOTOTPAHHWUKOB: MHOTOTPAaHHUWK, BIIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO ceprl, cepa, BIUCaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaICHUS;

BBIYKCIIATh COOTHOILIEHUS MEXY IJIOIAIMU MOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3y4aemble (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TIUIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUYEHHMSI TEJl BPAILCHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBATH HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pucyHKax;

CBOOOJIHO ONEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH ONEpalli HaJl BEKTOpaMUu;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIMHAT;
pemiaTb reOMETPUYECKHE 3a/1a4l Ha BBIUMCIICHUE YIJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PAaCCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
LIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A MPU PELICHNH;
CBOOOJTHO OMNEPUPOBATH TOHATHUSIMHU, CBSI3aHHBIMU C JIBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEJd BpaIllEHUs TIpU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CHMMETPHUHM, 3€PKAJIbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00us;
CTPOUThH CEYEHHUsI MHOTOTPAHHUKOB M TeJl BPAILLECHHUSA: CEUCHUS IMIMHpA
(mapayienbHO U NEPHEHIUKYISPHO OCH), CEUEHUS KOHYyCa (MapaiieabHbIe
OCHOBAHMIO U MPOXOSLIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;
MCIIOJIb30BaTh METOJbl TIOCTPOCHUSI CEUEHUW: METOJl CIIEJI0OB, METOJ
BHYTPEHHET0 POEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHUs CTePEOMETPUUECKUX
3a/1a4, NPEANOJIararmllinX HECKOJBKO INAaroB pEIICHMS, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelmarh 3ajJadyd Ha JOKa3aTeJIbCTBO MATEMAaTHUYECKHX OTHOILICHUH U
Hax0XJICHUE T€OMETPUUECKUX BEJIUYUH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PEUICHUU CTEPEOMETPUUECKUX 33134,

MPUMEHATh  [OJYYEHHbIC  3HAHUS HA  [PAKTUKE:  CPAaBHUBATS,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYalluU, IPUMEHSATh U3yUCHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOLECCE IMOUCKA  PEIICHUS
MareMaTudecku  cHOpMYJHUPOBAHHOM  MPOOJEMBbI,  MOJEIUPOBATH
pealibHbIE CUTYAallMd Ha SI3bIKE T'€OMETPUHU, HUCCIEA0BATH IOCTPOCHHBIE
MOJEIN C UCIOJIb30BAHUEM TE€OMETPUUYECKUX TIOHATUH UM TEOPEM,
ammaparta anreOpbl, pemiaTh MNPaKTUYECKHE 3aJlaud, CBSI3aHHBIE C
HAXO0XJICHUEM F'€OMETPUUECKUX BEIINYNH;

UMETh TpPEJCTaBICHUS 00 OCHOBHBIX OSTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMMblI Bcero Konrpoabiibt TpaxTiieckue o0pa3oBaTebHbIE
e padoThI padoThI pecypest
1 BBenenue B crepeoMeTpuo 23 1
) B3aumHoe pacnonoxeHue npsiMplx B 6 1
IIPOCTPAHCTBE
3 [TapanaenbHOCTb NPAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepneHIUKYISIPHOCTD MPSIMBIX U 25
IJIOCKOCTEHN B POCTPAHCTBE
VYTuBl ¥ paccTosHUA 16 1
MHoOrorpanHuKu 7 1
BekTopsl B IpoCcTpaHCTBE 12
2 HOBTOPCHI/IG, 00o011eHne U cucTeMaTH3anus 5 )
3HAaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeEM (ungposbie)
Ne m/m NMPOrpamMMbl Bcero Kontpoab bt TpakTuteckue o0pa3oBaTe/ibHbIE
e padoThblI padoThI pecypesI
1 AHanuTHuyeckas reoMeTpHusl 15 1
) [ToBTOpEHME, O606IL[CHI:I€ u 15 1
cucTeMaTru3anus 3HaHUI
3 OO0BEM MHOrOrpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaay moBEpXHOCTH U OOBEMBI 9 |
KPYTJIbIX TEJ
6 JIBU>keHUs 5 1
. [ToBTOpEHME, 0606H1€H1ile u 17 )
cucTeMaTru3anus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIJIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4YeHH
s

JIEKTPOHHBIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

OcHOBHBIE TIpaBUIIa HU300PAKECHUS HA
PHUCYHKE IJIOCKOCTH, MapajiebHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KaA

[TonsTHS cTepeoMeTpHUH: TOUKa, IpsMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBuUJia U300paKCHHS HA PUCYHKE
IIJIOCKOCTH, MapaJICJIIbHBIX IPAMBIX
(0Tpe3koB), cepeIMHbI OTpe3Ka

[lonsTHs: nepeceKaromecs MIOCKOCTH,
HepeceKarouecs IpsiMasi U INIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

ITonsaTus: nepecekarommecs MmiIOCKOCTH,
nepeceKaroyecs npsimasi 1 IiIoCKoCTh;
MOJYTIPOCTPAHCTBO

MHoOrorpaHHUKH, U300paKEHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHuKH, U300pakeHue
MIPOCTEHIINX NPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBHIE




CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUH U ITEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
ciaencTBrsd U3 HUX. CriocoObl 3aJaHus
MPSAMBIX U IIOCKOCTEHN B MMPOCTPAHCTBE.
O0603HaYeHUS IPSIMBIX U TUIOCKOCTEH

10

N300pakenne ceueHuil nmupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 UxX
pé6pa. U3o0paxkeHue nepeceueHus
MIOJIyYEHHBIX III0CKOCTeN. PackpamyBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH [IBETAMH

11

N300parkenne ceueHuil nmupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pEbpa. M3obpakeHne nepecedcHus
MOJIYYCHHBIX TUTOCKOCTEH. PackparinBanue
MMOCTPOCHHBIX CeUeHUIl Pa3HBIMHU LIBETAMU

12

N300pakeHue cevueHuil mupaMusipl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 UxX
pEbpa. M3obpaskeHne nepecedcHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX CeueHU Pa3HBIMU LIBETAMU

13

N300pakeHue ceueHuil mupaMu/ipl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 UxX
pEbpa. M3obpakeHne nepecedcHus
MOJTyYEHHBIX TUIOCKOCTeH. PackpaiiBanue
MMOCTPOCHHBIX ceueHUit Pa3HBIMHU LIBETAMU

14

MeTton crneoB Uil MIOCTPOSHUS CeUeHUI




15

Mertoa cneoB Aiisl MOCTPOEHUS CEYEHUM.
CaoiicTBa nepeceyeHnid MpSMbIX U
TUIOCKOCTEMN

16

Merton cnenoB 1uisi TOCTPOCHUST CEUEHHUIM.
CaoiicTBa niepece4eHuii MpsIMbIX U
IUIOCKOCTEH

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTe»ceI‘/'I U 3aIIMCh 111aroB
MTOCTPOCHHUS

18

[TocTpoenue cedenuii B mupamue, Kyoe
1o Tpém ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTen(eﬁ U 3aI1MCh 111aroB
MTOCTPOCHHS

19

[TocTpoenwue cedeHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEpPTEXKEH U 3alnCh I1aroB
IIOCTPOECHHUS

20

ITocTpoenue cedenuii B mupamuze, Kyoe
1o TpéM Toukam Ha pédpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aIlIUCh 111aroB
IIOCTPOEHHUS

21

[ToBTOpenue mianumerpuu: Teopema o
MIPOMOPLUHOHANIBHBIX 0Tpe3kax. [lomobue
TPEYTOJIbHUKOB

22

[ToBTOpenue mranumerpun: Teopema
Memnemnasa. PacueTsl B ceueHUIX Ha
BBIHOCHBIX YepTekax. Mcropus pa3Butus




IUIAHUMETPHUU U CTCPCOMETPUN

23

Kontponbnas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsMbIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsaMsble. [Ipu3Haky ckpelmuBaromuxcs
npsaMebIx. [lapamiensHbie npsMbIe B
IIPOCTPAHCTBE

25

TeopeMa 0 CyILlIeCTBOBAHUU U
€IMHCTBEHHOCTH IPSIMOU IapajuIeIbHON
JAHHOM MPAMOU, IPOXOMSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIEH Ha JaHHOU
npsAMoH. JIeMMa o nepecedeHun
MapaJuIEIbHBIX MPSAMBIX INIOCKOCTHIO

26

[TapamienbHOCTB Tpex mpsMbIX. Teopema o
TPEX MapajuIeIbHbIX NPsAMBIX. Teopema o
CKpELIUBAOIINXCS MTPSAMBIX

27

[TapanienbHOe IPOEKTUPOBAHUE.
OcHOBHbBIE CBOWCTBA MapajlIeIbHOTO
poeKTHpoBaHus. M300paxeHne pa3HbIX
¢buryp B napajsieqbHON NPOEKIMU

28

LlenTpanbHas npoekius. Yroiu ¢
COHANPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEX1y IPSIMBIMU

29

3amaun Ha JOKA3aTeILCTBO U
HCCIEI0BaHNE, CBI3aHHEIE C
PacCIOIOKEHHUEM TIPSMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapamuIeIbHOCTD MIPSIMON U




IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
MapaJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.
CaolicTBa napamienbHOCTH NPSIMOM U
IJIOCKOCTH

31

['eomeTprueckue 3a1a4u Ha BBIYUCICHHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapavIeTbHOCTBIO MPSMBIX U TJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASIIETO Yepe3
JTAHHYIO TIPSIMYIO Ha YePTEkKe U
MapajyIeIbHOIO IPyTrou npsimoil. Pacuér
OTHOIIIEHU I

33

[NapannenbHast IpPOEKIUs, TIPUMEHEHUE
JUISL IOCTPOCHUSI CEYeHHH Ky0a U
napauienenunena. Ceoicraa
napauiesienune1a u IpusMbl

34

INapannensHbie muockoctu. Ilpusnaku
MapauIeIbBHOCTH JBYX IUNIOCKOCTEN

35

Teopema o mapannenbHOCTH U
€MHCTBEHHOCTH ITUIOCKOCTH, TPOXOSIIEH
yepe3 TOUKY, He IPUHAAIEKAITYIO TaHHOU
IUIOCKOCTH U CJICACTBUSA U3 Heé

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
MapaJUIEIBHOCTH MIPSIMBIX IEPECCUECHHUS
IIPHU IIEPECEUECHUH [IBYX I1APAJUICIIBHBIX
IJIOCKOCTEN TpEeTher

37

CBoiicTBa mapajIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapajuieIbHbIX MPSMBIX,




3aKITFOYEHHBIX MEXTY ITapayluIeIbHBIMU
TUIOCKOCTSIMH; O TIEPECEUCHHUN TIPSIMOIA C
JBYMS TIApAJIJICITIbHBIMU TIOCKOCTSIMU

38

[ToBTopenue: Teopema [udaropa na
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napasulesIenune1a

41

Brraucnenue aavH OTPE3KOB B KY66 n
IpAMOYT'OJIbHOM IapaJJICIICTIMIICIC

42

[lepneHIuKyISIPHOCTD NPSMOM U
mnockocth. [Ipu3Hax
MEPIEeHIUKYISIPHOCTH TIPSIMON U
IJIOCKOCTH

43

[lepnieHqUKyYIAPHOCTD PSMOM U
mwiockocTH. [IpusHak
MEPIEHIUKYISIPHOCTH MIPAMOHN U
IJIOCKOCTH

44

Teopema o CyleCTBOBAaHUU U
€IMHCTBEHHOCTHU MPSAMOM, IPOXOASIIEN
yepes TOUKY MPOCTPaHCTBA U
MEPIEHANKYISPHON K MIIOCKOCTH

45

[ImocKOCTH U EPIIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

[ImocKOCTH U EPIIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

47

[lepnieHauKyIsIp ¥ HAKIOHHAS.




[TocTpoenue neprneHuKyIspa U3 TOUYKU Ha
MPSIMYIO

[lepnieHuKyIsp U HAKIOHHASA.

48 ITocTpoeHne nepneHuKyIapa U3 TOYKU Ha
MPSIMYIO

49 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX
(npsiMasi u oOpatHas)

50 Teopema 0 TpEX NEPHEHAUKYIIAPAX
(npsimast 1 oOpaTHast)

51 Yron Mexay CKpeIUBaOIIUMUCS
MPSIMBIMU
ITonck neprneHauKyJISpHBIX MPSAMBIX C

52 MOMOIIBIO TIEPIIEHIUKYJISIPHBIX
IJIOCKOCTEN

53 OpToroHajibHOE NPOECKTUPOBAHHE
[locTpoenue ceuenuii kyda, MpU3MBL,

54 MPaBWILHON NUPAMHUJIBI C TIOMOLIBIO
OpPTOTOHAJIBHOM MPOEKIINH
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

55 MIPaBUJILHOM IMUPAMUBI C IIOMOIIBIO
OPTOTOHAJIBLHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO II0cKocTu. [lnockoctu
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHIuKyISIPHOCTH MIPSIMOU U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUHU

53 [IpaBuibHBIE MHOTOTpaHHUKU. PacyéT

paCCTOHHI/Iﬁ OT TOYKH A0 IINTIOCKOCTHU




59

IIpaBunbsHBIE MHOTOTPpaHHUKHU. Pacuér
paccTOSTHUM OT TOYKH J0 MIOCKOCTH

60

Crioco0bl OMyCTUTh MEPHIEHAUKYJIISPHI:
CHMMETPHS, CIIBUT TOYKH IO
NapajuieJIbHON IPSMON

61

CaBur no HenapasuieabHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

62

Konrponsnas padora "B3anmuoe
pacrioyio’keHue MpsIMBIX U IMJIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: Yroyl MeXay NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yroa MEeKIY
CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

FeOMeTqueCKHG METOJbI BBIYUCJIICHUSA
yrjia MCXKAY IPAMBIMHA B MHOI'OI'paHHUKAX

66

JIByrpanHb1i yroy. CBOMCTBO JIMHENWHBIX
YIJIOB ABYTPAHHOTO yTia

67

[lepnenaukymnspusle miockoctH. CBONCTBA
B3aWMHO NEPHEHIUKYJIAPHBIX MIIOCKOCTEN

68

[Ipu3Hak neprneHAuKyJISIPHOCTH
IIJIOCKOCTEM; TEOpeMa O MPsAMOU
IIEPECEYCHUS IBYX IIJIOCKOCTEN
NEPIEHAUKYIISPHBIX TPEThEH IIJIOCKOCTH

69

[IpssmoyronbpHBIN Napasuiesenunesn; Kyo;




HU3MCPCHUA, CBOMCTBa MMpsAMOYT'OJIBHOTO
napajicjcnvuicaa

70

Teopema 0 nMaroHany NPAMOYTOJIbBHOTO
napasuiesienuIesia U ClIeICTBUE U3 Heé

71

CrepeomeTpruecKkue U MpUKIaIHbIe
3aJla4yu, CBS3aHHBIE CO B3AMMHBIM
PACIIOIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

[loBTOpEHME: CKPEIIUBAIOLIUECS PSMBIE,
napasJiesIbHbIe TUIOCKOCTH B CTaH/IAPTHBIX
MHOTOTpaHHUKAX

73

Hapa napalsICJIbHBIX ILIOCKOCTEM Ha
CKPCHIMBAOIIHNXCA TPAMBIX, PACCTOAHUC
MCXKAY CKPCIIHUBAOIIUMUCA TPAMBIMUA B
MPOCTBIX CUTyalUIAX

74

Paccrosaue oT ToUkH J0 IINIOCKOCTH,
PacCTOSAHUEC OT HpﬂMOﬁ J0 IINIOCKOCTH

75

Brrunciienue paccTOSHUN MEXITY
CKPEITUBAIOIIUMHUCS TPSIMBIMH C
MTOMOIIBIO IEPIICHIUKYISIPHON MIOCKOCTH

76

TpéxrpaHHblll yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB ISl
TPEXTPAHHOTO yIJIa

77

DNEeMEeHTHI CPEPUIECKON TEOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

Konrponsnas padora "Yrisl u
paccrosiHus"

79

CucreMaru3zanus 3HaHUN "MHOTOrpaHHUK




U €70 DIIEMEHTEI"

[Tupamuna. Buasl nupamua. [lpaBunsras

80 1
nupamua

’1 [Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL. 1
[IpaBunbHas npusma

22 [IpsiMoit napaienenunes, 1
PSMOYTOJIbHBIN Mapasienenunes, Kyo

23 Beimykisle MHOrorpanHuku. Teopema |
Olinepa
Brimykisle MHororpanHuku. Teopema

84 Oiinepa. [IpaBriibHBIE U TOJTYIIPaBUIIbHBIE 1
MHOTOI'PaHHUKH

85 KonTponbhas padorta "MHororpaHHuKu" 1

26 [lonsiTHe BEKTOpa HA IJIIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3HocTh BEKTOpPOB 1

89 [IpaBuno nmapamienenurnena 1

90 YMHOK€EHUE BEKTOpa Ha YUCIIO0 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEXKAIINUX B OJHOU 1
IJIOCKOCTH

92 CkansipHoe Npou3BEJCHUE 1

93 Boruncnenue yria Mexay BEeKTopaMu B |
IIPOCTPAHCTBE

94 [Ipocreiiimue 3a1a4u ¢ BEKTOpaMu 1

95 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1




96 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aga4n ¢ BEKTOpaMHU 1
98 O06o001IeHNe U cHCTeMaTH3alus 3HAHUN 1
99 O06o001IeHre U crucTeMaTu3alus 3HaHU! 1
100 HroroBast koHTpobHas paboTa 1
101 Hrorosas konTpoipHas pabota 1
102 O06o001IeHre U cHCTeMaTH3alus 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




11 KIIACC

KoanuyectBo yacos I DJIEKTPOHHBIE
ara
uudposbie
Nen/m | Tema ypoka Konrpoabubie | Ipakruueckne | H3y4eHH
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypcsl

1 IToBTOpenue TeMsl "KoopauHaThel BEKTOpa |

Ha TJIOCKOCTH U B POCTpaHCTBE"
) IToBTOpenue temsl "CkansipHoe 1

IIPOU3BE/IEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Bberunciienue yria |

MEXJly BEKTOpaMU B IIPOCTpaHCTBe"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TIPIMOMH, |

MPOXOJIAIIEH uepe3 ABE TOUKH"
5 YpaBHEHHUE UTOCKOCTH, HOPMAJIb, |

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHUE UTOCKOCTH, HOPMAJIb, |

ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousseneHue 1
2 JIluHeiiHble HEPABEHCTBA, TUHEUHOE |

MIpOrpaMMHUpPOBaHUE
9 JIuneiiHble HEPABEHCTBA, TUHEUHOE |

MIPOrpaMMHUpPOBAHNE
10 AHanutuyeckue MeTobl pacuéra yria |

MEXIy MPSMBIMUA B MHOTOTPaHHUKAX
1 AHanutuyeckue MeTobl pacuéra yria |

MEX/y TUIOCKOCTSIMA B MHOTOI'PaHHUKAX




®dopmyna pacCTOSIHUS OT TOUKH J10

12 IUIOCKOCTH B KOOPIAMHATaX

13 HaxoxpaeHnue paccTosiHUI OT TOUYKH 10
IUIOCKOCTH B Ky0Oe

14 HaxoxpaeHnue paccTosiHUI OT TOUYKH 10
IUIOCKOCTH B NPaBUJILHON IUPaMUIE

15 KonrponsHas padora "AHaiuTHueckas
reomeTpus”

16 CeueHMst MHOTOIPaHHUKOB: CTaHIapTHbIE
MHOTOTPaHHUKHU

17 CedeHusi MHOTOTPAHHUKOB: METOJI CJIEA0B
CeueHust MHOTOI'PaHHUKOB: CTaH/1apTHbBIE

18 IIJIOCKOCTH, TTEPEeCeUEHUs MPSIMBIX U
IIJIOCKOCTEMN

19 [TapanienbHble NpsIMBbIE U TNIOCKOCTH:
napajulebHbIE CEYeHUS

20 [TapanienbHble NpsIMBbIE U TNIOCKOCTH:
pacy€T OTHOLICHUHN
[TapannenbHble IPsMBbIE U TNIOCKOCTH:

21 YTIIbI MEXKY CKPELIUBAIOIIUMUCS
IPSIMBIMU
[lepnieHuKyIsIpHBIE IPSIMBIE U

” IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEPIEHIUKYIISPHBIX IUIOCKOCTEH 1
IIPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
IlepnieH UKy ISpHBIE IPSIMBIE U

23 IJTOCKOCTH: TEOpEMA O TPEX

MEPIeHIUKYISIpax




24

[lepnieHauKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS UTUH B
MHOTOTpaHHHUKaX

25

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJILHUKOB, ()OPMYJIBI TS
10 eH, COOOPaKEHUS O 100U

26

[ToBTOpEenue: mwonaau
MHOT'OYT'OJIbHUKOB, (POPMYJIBI TSI
10 e, COOOPaKEHUS TTO00US

27

[ToBTOpenue: miomanu
MHOT'OYTOJIHUKOB, (DOPMYJIBI ISt
TJI0IA e, COOOpaKeHUs O 100U

28

[Imomaau ceyeHnii MHOTOTPaHHUKOB:
IJIOILIA 1M TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaXKCHHUSI TOT00MS

29

[Tnomanu ceyeHnii MHOTOTPaHHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEeHHUsI TOT00MS

30

Kontponbnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

31

O06BEM Tena. O0BeM PSIMOYTOJILHOTO
napauiesienumnea

32

3anaum 00 yaBOCHHH Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKITUH yTJia

33

CrepeoMeTpHuyecKre 3aJjau, CBI3aHHBIE C
00BEMOM MPSIMOYTOIILHOTO
napajuiesenune1a




HpI/IKJ'IaI[HBIC 3aJa4u, CBA3aHHBIC C

34 BBIYMCIICHHEM 00BEMA MTPSIMOYTOJIHHOTO
napajuienenumnena

35 O0BEM TPSIMOIA TPU3MBI

36 CrepeoMeTpuyecKre 3aJjau, CBSI3aHHBIE C
BBIUUCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI

37 [Ipuknagnelie 3aa4n, CBsI3aHHbBIE C
00BEMOM MIPSIMOI TPU3MBI
Brruucienue 06EMOB Tell C TOMOIIBIO

38 onpenenéHHoro uaTerpana. Oobém
HAKJIOHHOM MPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpenenéHHoro uaTerpana. Oobém
MMpaMU/IbI

40 dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB NUPaMHJL ¢ OOIIUM YIJIOM

41 ®opmyna o6bpéMa mupamuel. OTHOIIEHHE
00BEMOB NUpaMUJL ¢ OOIIUM YIJIOM

47 CrepeoMeTpHuyecKre 3aJjau, CBI3aHHBIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeomeTpHuuecKue 3aJjauu, CBSI3aHHbIE C
00BEMaMH THUPaMUIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI

Ten", CBsI3aHHBIE C 00BEMOM TUPAMUIBI




[Ipumenenne 00bEMOB. Beruncnenue

46 paccTosiHUS 10 MIOCKOCTH

47 Kontponbnas padora "O6bEM
MHOTOrpaHHHUKa"
Hunuuapudeckas TOBEPXHOCTb,

48 o0pa3yrone MUIHHIPHIECKON
MMOBEPXHOCTHU

49 HMunuuap. [pssMoi KpyroBon HUIMHIP.
[1nomaae MOBEpXHOCTU HUIUHAPA

50 Konunueckas moBepxHOCTb, 00pa3yloIiue
KOHHUYECKOU nmoBepxHoctu. Konyc

51 CeueHune KOHyca II0CKOCTHIO,
MapajuieJIbHON INIOCKOCTH OCHOBAHUS

5 VYceuénnblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans G0KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUEHUN MUINHAPA, KOHyCa
CrepeomeTpHuueckue 3aJauu Ha

56 JIOKa3aTeIbCTBO U BEIYHCIIEHHE,
MOCTPOEHUEM CEYEHUN HUINHAPA, KOHyCa

57 [IpuknagHelie 3aqa4n, CBSI3aHHbBIE C

MUIMHAPOM




58

HpI/IKJ'IaI[HBIe 3aJa4u, CBA3aHHBIC C
MUIMHAPOM

59

Cdepa u map

60

[lepeceuenue cheps! u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bun u n3o0pakenue mapa

61

Ilepeceuenue chepsl u mapa ¢
wiockocTeio. Kacanue mapa u cdepst
IUIOCKOCTBIO. By u n3o0paxenue mapa

62

Ypasuenue cheprl. [Lnomanp chepsl u e
yacTeu

63

CummMmertpus cepsl 1 mapa

64

CrepeomeTpryecKkHe 3a1a4u Ha
JTOKA3aTeNIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO Cepoil U mapom,
MMOCTPOCHUEM UX CEUCHHH TIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsi3aHHBIE cO chepoit U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

[IpuknagHele 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA IIOCKOCTH,
BBIYHUCJIICHHUS B Opr)KHOCTI/I, CTaHIIapTHBIG
nonoous

68

Paznuunnie KOM6I/IH3HI/II/I TCJI BpallICHUA U
MHOT'OT'PaHHUKOB

69

3agauu no Teme "Tena ¥ TOBEPXHOCTH




BpaiieHus"

70

3anaun 1o teme "Tena M MOBEPXHOCTH
BpaiieHus"

71

Konrponsnas padora "Tena u
MOBEPXHOCTHU BpaleHus"

72

O06wém nnmunapa. Teopema 06 00bEMe
OpsSIMOTO IWJIHHAPA

73

Beruucienue 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uurerpana. O0bEM
KOHYycCa

74

IImomaay OOKOBOM M IOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpryuecKue 3a1a49u, CBI3aHHBIC C
BBIYUCJICHHEM 00BEMOB IIMIIMHAPA,
KOHycCa

76

[Ipuknagueie 3agaun no Teme "OOBEMBI U
IJI0IA I TOBEpXHOCTEN Ten"

77

OO0BEM MIapa 1 IapOBOTO CEKTOPA.
Teopema 06 00béme tapa. [lnomans
cdepol. CTepeoMeTpUUICSCKHE 3a/1auH,
CBsI3aHHBIC C BBIYUCIICHUEM OG'I)éMOB
11apa, 1apoBoOro CErMeHTa U IIapOBOTO
CeKTopa

78

[Mpuknanueie 3anaqyn mo Teme "OObEMBI
Ten", CBA3aHHbIE C 00BEMOM 1Iapa u
wiomazapio chepsl. COOTHOIIECHUS MEXKTY
TUIOIIASIMHM TOBEPXHOCTEH 1 00BEMaMu
MOAOOHBIX TEJ




79

[TogoOHEBIE TEeNa B MPOCTPAHCTBE.
N3menenne 06bEéMa npu mogo0ouu.
CrepeoMeTpuuecKre 3aJa4u, CBSI3aHHBIE C
BBIYMCJIECHHEM 00BEMOB TEJI M IUIOIIAACH
IIOBEPXHOCTEU

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIBIX TET"

81

JIBuxeHus npocrpancTsa. OToOpakeHusl.
JIBrkeHus u paBeHCTBO duryp. O6mme
CBOMCTBA JBH)KCHUM

82

Buapl nBukeHunii: napauiebHbIA
MEPEHOC, IEHTPAJIbHASL CUMMETPUS,
3€pKaJibHasi CAMMETPHUS, TIOBOPOT BOKPYT
IPSAMOM

&3

[TpeobpazoBanus momoowus. [Ipsmas u
cdepa Ditnepa

84

FCOMeTpI/I‘ICCKI/Ie 3aJ1a4d Ha MPUMCHCHHC
JABUXKCHUA

85

Kontponbnas padota "BekTopsl B
npocTtpaHcrTae"

86

Ob6o6mmatoniee nopropenue 11 nouaruii u
MEeTOJI0B Kypca reometpun 10-11
KJ1aCCOB, CHCTEMAaTH3aIlMsI 3HAHMIA:
"TapaisienbHOCTh NPSIMBIX U TUIOCKOCTEN
B ITPOCTpPaHCTBE"

87

Ob6o6matomiee nopropenue 11 nouaruii u
METOJI0B Kypca reometpun 10—-11
KJIACCOB, CHCTEMAaTH3aIlis 3HAHWIA:




"BekTopsl B mpocTpaHcTBe"

88

O6o0maromiee moBTopeHue 11 moHITHI 1
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CUCTEMAaTHU3aIlHsl 3HAHUI:
"BexTopsl B mpocTpancTee”

89

Oo6o6maromee noropenue 11 noHsATHH U
METOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTH3all1s 3HAHMIA:
"O6bemM MHOTOrpaHHUKA"

90

Ob6o6matoniee nopropenue 11 nouaruii u
MeToA0B Kypca reomeTpun 10—11
KJIaCCOB, CHCTeMAaTH3aIlis 3HAHWIA:
"O6beM MHOTOTpaHHUKA"

91

Oo6o6maromiee noropenue 11 noHsATU U
MeToA0B Kypca reometpun 10—11
KJIaCCOB, CHCTEMAaTU3aIUsl 3HAHUI:
"[1nomaamn MoBEpXHOCTH U OOBEMBI
KpYyTJibIX Ten"

92

Ob6o6matomee nopropenue 11 nonaruii u
MeToA0B Kypca reometpun 10—11
KJIACCOB, CUCTEMAaTH3all1s 3HAHUMH:
"[nomanu MoBEpXHOCTU U 0OBEMBI
KpYyTJbIX TEd"

93

HroroBas koHTpoNbHAs paboTa

94

WtoroBas koHTposbHas paboTa

95

[ToBTOpenue, 06o0IIEHNE U
CUCTEMAaTH3aINs 3HaHUH

96

Hcropust pa3sBUTHS CTEPEOMETPUM KaK




HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPHUH KaK
97 HayKH U €€ poJib B pa3BUTUU
COBPEMECHHBIX UHKECHEPHBIX U

KOMITBIOTCPHBIX TEXHOIOTHI

Hcropust pa3BUTHS CTEPEOMETPUM KaK
03 HayKH U €€ poJib B pa3BUTUU

COBPCMCHHBIX WHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHSA CTEPEOMETPHUH KaK
99 HayKH U €€ pOoJib B pa3BUTUHU

COBPCMCHHBIX WHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Hcropus pa3sBUTHSA CTEPEOMETPUH KaK
100 HayKU U €€ poJib B pa3BUTUU

COBPCMCHHBIX WHKCHCPHLIX 1
KOMITBIOTCPHBIX TEXHOIOTHI

HcTropus pa3BUTHS CTEPEOMETPHUH KaK
101 HAYKH U €€ poJib B Pa3BUTUHU

COBPCMCHHBIX WHXXCHCPHLIX U
KOMITIBIOTCPHBIX TEXHOJIOTUH

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U

102

KOMIIBIOTCPHBIX TEXHOJIOT I

OBIIEE KOJIMYECTBO YACOB ITO

102




I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOTI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS 0CHOBHOI
NpoBepPsIeMOro .
0o0pa3oBaTe/IbHOW MPOrPaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yjabTarta
7 ['eomeTpus
7.1 OrnepupoBaTh MOHATHSIMU: TOUKA, MPSMasi, IIIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CJICACTBUS U3 HUX IPU PEUICHUU
' FeOMETPUUYECKHX 3a/1a4
73 OnepupoBaTh MNOHATUSAMHU: NApPAUICIBHOCTh W NEPHEHAUKYISIPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KnaccuduimpoBaTs B3aUMHOE paCHONIOKEHUE MPSMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMU: ABYTPAHHBINA YTOJI, TPaHU JIBYTPAHHOTO YIJIa,
7.5 pebpo ABYTpaHHOTO yria, JUHEWHBINH YroJl ABYTPAHHOTO yTja, rpajyCHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBINYKIbIA W HEBBIMYKJIBIN
' MHOTOTPAaHHHK, JIEMEHTHl MHOTOTPaHHHKA, TIPABMIIbHBIA MHOTOTPAHHUK
77 Pacnio3naBath OCHOBHBIE BHUJIbl MHOTOIPAHHHUKOB (MHUpaMuja, IpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenume, Ky0)
KnaccuduimpoBaTh  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS  JUIS
7.8 KJIacCU(pUKAIUU (BBITYKJIbIe W HEBBIMYKIbIE MHOTOTPAaHHUKH, TPABUIILHBIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE IPU3MBI, TTapalieNenue/Ibl)
7.9 OnepupoBaTh NOHATHAMU: CEKYLIas IUIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB
710 OOBSCHATD MPUHIIMITBI TIOCTPOCHUSI CEYCHUH MHOTOTPAHHUKOB, UCIIONB3YS
' METOJI CIIE/IOB
CtpouTh ceueHHUs MHOTOTPAaHHMKOB METOJOM CJIEIOB, BBIMOJHATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (GHUTYp:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HAXOXKIEHUE T€OMETPUYECKUX BEJIMYUH IO oOpas3iam
WIM aIropuT™MaM, NPHUMEHSST H3BECTHBIE AHAIUTHUYECKUE METOAbl IpHU
7.12 peUIeHUU  CTaHJAApTHBIX MaTEMaTHYECKUX 3aJlad Ha  BBIYHMCIICHHE
paccTOsSTHUN MeEXAy ABYMsS TOYKAMH, OT TOYKH JO0 HPSIMOM, OT TOYKHIO
TJIOCKOCTH, MEXKY CKPEIIUBAIOUTUMUCS MPSIMBIMU
7.13 Pematp 3amaun Ha HAXOXKIEHUE T€OMETPUUYECKUX BEIMYUH IO oOpas3iam

Win aJroputMaMm, IMNPpHUMCHAA H3BCCTHBIC AHAIMTHUYCCKUC MCETOAbI IIPpH
PCIICHHUM CTAHAAPTHBIX MATCMATHUYCCKHUX 3a4da4 Ha BBIYMCJICHHUC YIJIOB




MEXy CKPEIIMBAIOIIUMUCS NPSIMBIMH, MEXKIY MpsIMOW U IUIOCKOCTHIO,
MEXy TIOCKOCTSMHU, ABYTPAHHBIX yTJIOB

Beruucasate 00bEMBI U MJI0MIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,

7.14 nupamMuga) ¢ TpuMeHeHHeM (OpPMYJl, BBIUYUCIATH COOTHOIICHHS MEXIY
IUIOIIA/IIMU TOBEPXHOCTEHN, 00bEMaMU MOI0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATUSMU: CHUMMETPHsSI B IPOCTPAHCTBE, LIEHTP, OCh HU
' IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUH (PUTYPbI
W3BnekaTh, mnpeoOpa3oBbIBATH W HMHTEPIPETUPOBATH HHGPOPMAIHIO O
7.16 INPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (puUrypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensTh reomerpuyeckue (aKThl U PELICHUS CTEPEOMETPUYECKHX
7.17 3aa4, MPENojararolliiX HECKOJbKO IIaroB pELIeHUs, €CJIU YCIIOBHS
NpUMEHEHHUs 3a1aHbl B IBHOH popme
718 [lpumensaTs mpocreilline NporpaMMHBIE  CpPEICTBA M DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUH CTEPEOMETPUUYECKHX 3a1a4
719 [TpuBoaUTH HpHUMEpPHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
' KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHsATh MOJyYeHHbIE 3HAHMS HA IPAKTHKE: aHAJIUM3UPOBATh pealibHbIE
CUTyalluu U NMPUMEHITh U3YUYEHHbIE TIOHATHUS B MPOILECCE MTOMCKA PEIICHUS
MaTeMaTH4ecKu c(opMyIUpOBAHHONW MPOOIEMBI, MOAECTUPOBATH pEasIbHbIE
7.20 CUTyallul Ha $3bIKE T'€OMETPUH, MCCIIEIOBATh ITIOCTPOCHHBIE MOJECIN C
UCIIOJIb30BAaHUEM I€OMETPUYECKUX MOHATHH M TEOpeM, ammapara aareopsl,
pemiatb ~ NpakTUYEeCKHWEe  3aJauyd,  CBA3aHHbBIE C  HAXO0XJECHUEM
reOMEeTPUYECKUX BEITUUUH
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NPOBepPsSIeMOro .
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJibTarTa
6 I'eomeTpus
OnepupoBaTh HOHATHAMM: IMIMHIpPUYECKAass MOBEPXHOCTb, O0Opa3yrolue
6.1 LWIMHIPUYECKON TIOBEPXHOCTH, ILIWIMHIP, KOHMUYECKash IOBEPXHOCTD,
o0pasyrolire KOHMYECKOH TOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTh
6.2 PacnioznaBath Tena Bpamenus (IWIMHAP, KOHYC, cdepa u map)
6.3 OOBSICHATDH CIIOCOOBI MOJTYUEHUS TEJ BpallleHUs
6.4 KnaccudunupoBats B3auMHOE pacIioiokeHne chepbl U IIOCKOCTH
OnepupoBaTh MOHATUSAMU: IAPOBON CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA
6.5 CErMEHTa, IIApOBOM CJIOM, OCHOBAHUE ILIAPOBOI0O CJIOS, BBICOTA LIAPOBOTO

CJ1051, IIAPOBOM CEKTOP




6.6

Bbruncnsate 00bEMBI M IUIOMIAAM  TOBEPXHOCTEM Tel  BpalleHus,
FEOMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyJ

6.7

OnepupoBaTh TOHSATHSAMH: MHOTOTPAHHUK, BIIMCAaHHBIH B chepy
OINUCaHHbIN 0KOJIO cdepsbl, chepa, BIUCAHHAS B MHOTOIPAaHHUK MM TEJO
BpallleHus

6.8

BBIYuCnaTE COOTHOMIEHUS MK IIIOMAASIMI IOBEPXHOCTEH U 00BEMaMuU
MOJIOOHBIX TEIT

6.9

N3o06pakaTs u3yuyaemble (GUTypbl OT PYKH M C NPUMEHEHHUEM IPOCTBIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

BemonHATh (BBIHOCHBIE) IUIOCKME YEPTEeKU U3 PUCYHKOB TMPOCTHIX
00BEMHBIX (QuTyp: BUA CBEpXy, COOKY, CHHM3Y; CTPOUTH CEUCHHS Tel
BpallleHus

6.11

W3Bnekarb, HHTEPNPETHPOBATH M MpPeoOpa3oBbIBaTh HHGPOPMALHIO O
INPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YyepTeKax U pUCYHKax

6.12

[TpumeHsaTh reoMerpuueckue (GaxkThl Ui PEHICHUS CTEPEOMETPUUYECKUX
3a/a4, IPEAIOoJIararoluX HECKOJIBKO IIAaroB pEIICHHs, €CIU YCIOBUA
NPUMEHEHUS 33aJ]aHbl B IBHOM (opme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONHATE JICHCTBUSL  CIIOKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB M
YMHOXKEHHUSI BEKTOpa HA YHCJIO, OOBACHSITH, KAKUMH CBOWCTBAMH OHHU
o0J1agarT

6.15

HpI/IMCHHTB IMMpaBUJIO ITapaJuIeJICuIcaa Npu CJI0KECHUU BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSAMU: JEKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTRBE,
BEKTOP, MOJYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YOI
MEXJly BEKTOpPaMH, CKaISIpHOE MPOU3BEECHUE BEKTOPOB, KOJUIMHEApPHbIE U
KOMILUTaHApHBIE BEKTOPHI

6.17

HaXOI[I/ITB CyYMMY BCKTOPOB M IIPOM3BCACHUC BCKTOpAa Ha 4YHCIO, YI'OJ
MCXKAY BCEKTOpaMH, CKAJIAPHOEC INPOU3IBCACHUE, PACKIAAbIBATH BEKTOP IIO
JABYM HCKOJUIMHCAPHBIM BEKTOpaAM

6.18

33}13B3TI) IIJIOCKOCTH YPAaBHCHHUEM B HeKapTOBOﬁ CUCTCMEC KOOpAUHAT

6.19

Pemate HpOCTef/’IIHI/Ie FrCOMCTPHUYCCKUC 3a/la4Y Ha IMPUMCHCHHUEC BCKTOPHO-
KOOpAWMHATHOTO METOJa

6.20

Pemarsn 3aJa4yyd Ha [J0Kas3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOILIIGHUM U
HaXOKACHUEC TCOMCTPUYCCKUX BCIMYUH I10 06pa3uaM UK aJilrOpuT™Mam,
IIPUMCHSI A HN3BCCTHBIC MCTOABI npu peuicHun CTaHJAApTHBIX
MAaTeMaTH4YCCKUX 3aaa4d

6.21

HpI/IMeHHTB HpOCTCfIH.IPIG nporpaMMHbIC  CpEACTBA U SJICKTPOHHO-
KOMMYHHKAaIIMOHHBIC CUCTCMBI IIPU PCIICHUU CTCPCOMETPUICCKHUX 3aaaqd

6.22

[IpuBoANTE NpUMEpPHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEW B NPHPOAE M
JKU3HH, PaCIIO3HABATH IPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE




6.23

[TpuMeHATH MOJyYeHHbIE 3HAHUS Ha NPAKTUKE: aHAJIM3UPOBATh pealbHbIE
CUTyallUH ¥ NMPUMEHATh U3Y4YEHHBIE TIOHATHS B IpOLecce MOMCKa PEeLIeHHs
MaTeMaTH4ecKu c(OpMYIMPOBAHHON MPOOIEMBI, MOIEIUPOBATh pPeajbHbIE
CUTyallUd Ha A3bIKE T'€OMETPHUH, MCCIEI0BATH IOCTPOEHHBIE MOJENIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUH M TEOpeM, ammapara aareopsl,
pewmiaTb ~ IpakTHUYECKHE  3aJjaud,  CBA3aHHbIE C  HAXOXJEHUEM
TE€OMETPUUECKUX BEIUUUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
7

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

I'eomerpus

7.1

OCHOBHBIE TTOHATHSA CTCPCOMETPHUU. Tqua, npsiMasd, IIUIOCKOCTh, IIPOCTPAHCTBO.
ITonsarue 06 akCHOMaTHYECKOM IMOCTPOCHUHU CTCPEOMETPHU: AKCUOMBI CTECPEOMETPHUU U
CJIICACTBUA N3 HUX

7.2

B3aumHoe pacrnosioskeHue MpsiMbIX B IPOCTPAHCTBE: MepeceKarouiuecs, napauieabHble
W CKpemmuBaromuecs mnpsMbie. [lapauienbHOCT, TPSMBIX W IJIOCKOCTEH B
MPOCTPAHCTBE: MapajyielbHbIe MpsIMblE B TMPOCTPAHCTBE, NapalIeIbHOCTh TPEX
NpSIMBIX, TMapauieIbHOCTh TMPSAMOM M  IUIOCKOCTH. YTJIBIC COHAIPaBICHHBIMU
CTOPOHAaMH, YTOJ MEXIy MNPSMBIMH B mpocTpaHcTBe. [lapannenbHOCTh MIOCKOCTEH:
napajulesibHble IUIOCKOCTH, CBOICTBa MapalUleNibHbIX IuIocKocTel. [lpocTteifue
MPOCTPAHCTBEHHbIE (UTYpPHl Ha IUIOCKOCTU: TETpadap, KyO, mapajienenunesn,
MOCTPOCHUE CEUCHUN

7.3

[lepneHIUKYISIPHOCTh MPSAMOM U IUIOCKOCTH: TMEpPHEHANKYJSpHbIE NpsSMbIE B
MPOCTPAHCTBE, MPSMbIE MapajuiebHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYISIPHOCTH MPSIMOM M IUIOCKOCTH, TE€OPEMA O MPAMON MEPIEHANKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJ MEXY NPSAMOU U IJIOCKOCTBIO, IBYTPAHHBIN
yTOJI, TIMHEHHBINA Yroj ABYyrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHBIE: PACCTOSHUE
OT TOYKHU 10 TIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 IUIOCKOCTH, IPOEKIHs (GUTyphl HA
MI0CKOCTh. [lepneHauKyISIpHOCTh MJIOCKOCTEHN: MPU3HAK MEPHeHIUKYISPHOCTH IABYX
m1ockocTeil. Teopema o TpEX NMeprneHuKyIsIpax

7.4

[loHnsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIPDAHHMKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPDAaHHMKHM, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yronbHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMas M HAKJIOHHAs MPHU3MBI, OOKOBas H
MIOJIHAs IOBEPXHOCTh pu3Msbl. [lapamienenumnen, npsMOyroibHbIM Napajuienenunes u
ero csoictBa. Ilupamupa: n-yronbHas nupamuza, TpaHd U OCHOBAaHHUE IUPAMUIBL,
OOKOBasg W TOJHAS TOBEPXHOCTh MHUpPAMUbI, MpPaBUIbHAS M yCCUEHHAs MUPAMHIA.
OnemMeHTbl MNpu3Mbl U nUpaMuibl. lIpaBUibHBIE MHOTOTpaHHMKHU: IIOHSATHE
MPaBUJIBHOTO MHOTOIPAaHHHMKA, IMIpaBWJIbHAs MpU3Ma M MpPaBWIbHAS MNUPAMHA,
MpaBUJIbHAS TPEYTOJIbHAS MUPaAMHJIA U MPABWIBHBIA TeTpasap, Kyo. [IpeacraBnenue o
IIPaBWIBHBIX MHOTOIPDaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MIPU3MBI U TUPAMHU/IBI

7.5

CI/IMMCTpI/IH B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIILHO TOYKH, HpHMOfI, IIJIOCKOCTH.
OneMEHTBI CUMMCTPHHA B InmupamMujaax, nmapajuiCicuicaax, IMpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Breruucnenue »1eMEHTOB MHOI'OT'PaHHUKOB! pe6pa, Auaronaiu, yIJIbIL. IImomans




OOKOBOI1 MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMON MPHU3MBI, TUIOIIAIb OCHOBAHUH,
TeopeMa 0 OOKOBOU MOBEPXHOCTH MPSAMOU MPU3MBI. [11011aas 60KOBOIM MOBEPXHOCTH U
MOBEPXHOCTU MPaBUJIBHON MUPAMHBI, T€OpeMa O IUIOIMAAN yCeUYEHHOW MUPaAMUIBIL.
[Tonsitre 06 00bEMe. OOBEM MUPAMUIBI, TPU3MBI

7.7

[lono6usle Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIAIASIMU ITOBEPXHOCTEH,
00BEMaMU ITOT00HBIX TEJT

11 KITACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COAECPRAHUSA

I'eomerpus

6.1

Hunuaapuyueckas TOBEPXHOCTh, 00pa3ylonue IMIMHAPUISCKON MOBEPXHOCTH, OCh
WIMHIPUYECKON MoBepXHOCTH. LlnuHap: ocHOBaHUS M OOKOBasl MOBEPXHOCTb,
oOpa3ytomas 1 0Ch, TUIONIab OOKOBOH M TIOJIHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolnine KOHUIECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYecKol moBepxHOocTH. KoHyc: OocHOBaHME W BepIlIMHA, 0oOpasyromias U OcCh,
10 s OOKOBOM W TOJMHOW MOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyromue H
BBICOTA, OCHOBaHMs U OOKOBasi TIOBEPXHOCTh

6.3

Cdepa n map: neHrp, paguyc, AMameTp, IIIOMAAL TOBEPXHOCTH cdepbl. B3anMHoe
pacrionio’)keHre cdepbl U IIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe, IUIomaab

chepsl

6.4

N3o0pakeHue Ten BpaieHus1 Ha TWIOCKOoCTH. Pa3BépTka nuimmHapa 1 KOHyca

6.5

Kom0OuHanuu ten BpanieHusi U MHOTOIrpaHHUKOB. MHOTIOIpaHHUK, OIMCAHHBIN 0KOJIO
cdepsl, cepa, BMcCaHHAs B MHOTOI'PaHHUK, WX TEJIO BPALLICHUS

6.6

[Tonsitue 06 00BEMe. OCHOBHBIC CBOWCTBa 00BEMOB Tein. Teopema 00 oOBEME
NPSMOYTOJIBHOTO TapaijieNienunesa 1 cieacTus u3 He€. O0bEM HMIMHIpA, KOHYCA.
OO0BEéM mapa u riomazab chepbl

6.7

[TogoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHHSI MEXAY TUIOIIAISIMU TTOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TEN

6.8

Ceuenust muiMHApa (MapajuieIbHO U TEPIeHIUKYISPHO OCH), CEYEHHs KOHyca
(mapanenbHOe OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY ), CEUCHHUs 1apa

6.9

Bexktop Ha miockoctd M B mpocTpaHcTBe. CIOKEHHUE M BBIYMTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3iioxeHue BeKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio mapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOpaMu

6.10

IIpsMoyronbHas cucTeMa KOOpAMHAT B IHpocTpaHCTBE. KoopaumHaTel BEKTOpA.
[Ipocreiimme 3agaun B KOOpAMHATaxX. YTroid Mexay BekTopamu. CkaisipHoe
IIPOU3BEJICHNE BEKTOPOB. BbIUMCIEHHE YIIOB MEXAY MNPSMBIMH U IIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO IIPU PEILIEHUN T€OMETPUYECKUX 3a1a4




MPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHETI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOOBaHNUS K MPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
NPOBepPsIEeMOro | OCHOBHOW 00pa3oBaTe/IbHOI MPOrpaMMBbl CpeJHEro 001ero
TpeOoBaHus o0pa3oBaHusi

Bnanenune MeTogamMM JI0Ka3aTeNbCTB, aJrOPUTMAMU pEIICHUS 3a/ad;
ymMeHue (GopMyIUpOBaTh M ONEPUPOBATh IOHATHUSAMU: OIpEIEICHUE,
aKcuoma, TEopeMma, CJEICTBHUE, CBOWCTBO, IPU3HAK, J0Ka3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTHUBOMOJIOXKHOE YTBEPXKICHHE, NMPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MAaTeMaTHYeCKOW HHAYKLUY;
IIPOBOJIUTH JI0Ka3aTeNIbHbIE PACCYKICHUS NIPH PELICHUH 3aj]ay, OLIEHUBATh
1 JIOTHYECKYI0  TPaBWJIBHOCTh  PACCYXJEHHUH; yMEHHE OIepUpOBaTh
MOHATUSIMH: MHOXECTBO, ITOJAMHOXKECTBO, OTEpAIlMH HaJ MHOXECTBAMHU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapaT — Ajs
OIMCaHMS PeaJbHBIX MPOLECCOB U SIBICHUHA U MPH PEIICHUH 3ajad, B TOM
qucie U3 IpyruX y4yeOHBIX MPEIMETOB; YMEHHE ONepUPOBATh NOHATHAMMU:
rpad, cBs3HBIN rpad, qepeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 331aBaTh
U OMMCHIBATh Ipadbl pa3InYHBIMU CIIOCOOAMHU; HCIIONb30BaTh rpadbl MpU

peUICHUHA 3a1a4

2 YMeHne omnepupoBaTh MOHATHUSMHU: HATypallbHOE YHCIIO, IEJN0€ YHUCIIO,
CTEIICHb C IEJIBIM T0Ka3aTelIeM, KOPEeHb HATypalbHOW CTEIICHHU, CTEIEHD C
palMoOHAILHBIM TTOKA3aTelIeM, CTETICHb C JIEHCTBUTEIBHBIM TOKA3aTeleM,
nmorapudM YHCIa, CHHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOIO YHUCIA,
OCTaTOK IO MOJIYJII0, PallMOHAIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOXECTBAa HATypaJIbHBIX, MNCJIbIX, pPAllUOHAJIbHBIX, HeﬁCTBHTCHBHLIX
YHUCEN; yMEHUE UCIIOIh30BaTh MPU3HAKH JACIIUMOCTH, HANMECHBIITHN 001NN
JeNuTeNh W HauMeHbIee o0Iliee KpaTHoe, airoput™ EBkmmga mpu
peliCHUN 3a4a4, 3HAKOMCTBO C pas3IMYHbBIMH IO3MIHWUOHHBIMHU CUCTEMaMU
CUMCJICHUS; YMEHHE BBITIOIHATH BRIYUCIICHHE 3HAYCHUN U IPEOOpa3OBaHHUS
BBIPOKEHUIH CO CTENeHsSMHU U JjorapudmMamMu, mpeoOpa3oBaHus IPOOHO-

paloOHaJIbHBIX  BBIPAKEHUH; YMEHUE  ONEepUpOBaTh  MOHATHSIMHU:

OCICO0BATCIIBHOCTD, apI/I(bMCTI/I‘-ICCKa}I nporpeccusda, TrcoMCTpHUICCKaAL




nporpeccusi, OECKOHEYHO YOBbIBarollas TIeoMeTpUYecKas Iporpeccus;
YMEHHE 3a/1aBaTh IIOCIECAOBAaTEIIbHOCTH, B TOM YHCIE C IIOMOULIBIO
PEKYPPEHTHBIX (HOPMyYJI; YMEHHE ONEPUPOBATh MOHATUAMHU: KOMIUIEKCHOE
YHUCIIO0, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOIO  4ucia, ¢opMa  3alMCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M airedpanueckasi); yMeTb
MPOU3BOJIUTH apu(METHYECKHE JEHCTBHSA C KOMIUIEKCHBIMHU YHCIIAMH;
IIPUBOIUTH IIPUMEPBI MCII0JIb30BaHMs KOMIUIEKCHBIX YHCEN; ONEpUPOBATh
NOHATHAMM:  MaTpuia 2x2  u  3X3, oIpeaenuTesb  MaTpHIbI,

FeOMeTpI/I‘—IeCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMeHne onepupoBaTh MOHATUSMHU: palllOHAIbHbIE, HpPpPALMOHATIbHBIE,
MOKa3aTelbHbIe, CTENEHHBIC, JIOTapU(PMUUECKHE, TPUTOHOMETPUUYECKUE
ypaBHEHUS ¥ HEPaBEHCTBA, WX CHCTEMBI, YMEHHE OIEPHPOBATH
MOHSTUSIMH: TOXJECTBO, TOXKIECTBEHHOE MpeoO0pa3oBaHUEe, YpaBHEHHUE,
HEPaBEHCTBO, CHCTEMa YpaBHEHUW U HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUI, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTh YpPaBHEHHUS,
HEpPaBEHCTBA M CHUCTEMbl C TOMOUIBIO PA3IUYHBIX NPUEMOB; peIIATh
ypaBHEHHUs, HEPABEHCTBA W CHCTEMBl C IapaMeTpoOM; MPUMEHSATH
ypaBHEHUs, HEPABEHCTBA, MX CHCTEMbI JIi PEHICHHS MaTeMaTHYECKUX

3a71a4 ¥ 3a/1a4 U3 PA3IUIHBIX 00JIaCTel HAYKH U peasTbHOU )KU3HU

YMeHue omnepupoBaTh NOHATUAMU: (QYHKUIMS, 4YETHOCTh (YHKLUH,
NEPUOIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (DYyHKIUH, HauOoJblllee M HAaMMEHBIIEE 3HAYCHHS
(GYyHKIMU Ha NPOMEXYTKE, HenpepbiBHas (PYyHKIMS, aCUMOTOTHI rpaduka
¢byHKUMHU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuif CMBICI MPOU3BOAHOM, MEpBOOOpa3zHas, OMNpeIeaEHHbIN
MHTErpajl; yYMEHHE HaxXOAMThb ACHUMITOTHI Tpaduka (QYHKUUH; yMEHHUE
BBIUUCISATh  NPOM3BOJHBIE  CyMMBI, IMPOM3BEICHHUS, YacTHOIO U
KOMIO3UIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIMK; yMEHHE HAaXOIUTh NPOM3BOJHBIC 3JEMEHTAPHBIX (DYHKIIHIA;
YMEHHE MHCIOJIb30BaTh IPOU3BOJHYIO [UId HCCIEAOBaHUS (YHKIMA,
HaXOJUTh HaAWOONbIINE W HAaWMEHbIINE 3HAUCHUS (YHKIHI; CTPOUTH
rpad¥Ky MHOTOWIEHOB C HCIOJB30BaHHUEM ammnapara MaTeMaTHYeCKOIo
aHalu3a; NPUMEHATHh [POU3BOAHYIO I HAXOXKICHHMS HaWIy4llIero
pelleHrs B NPHUKIAIHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMHYECKHX U

(bU3MYeCKUX 3aJladax; HAXOJUTh TUIOMAAN U 00bEMBI (PHUTYyp C MMOMOIIBIO




HUHTCIrpajia; HIPpUBOAWUTL IMPHUMCPbI MATCMATHUYCCKOI'O MOACIMPOBAHHA C

noMoIbio AU depeHnnanbHbIX ypaBHEHU I

YMeHue onepupoBaTh NOHATHAMH: Tpapuk GyHKIMH, oOpaTHAs QYyHKIUS,
KoMIo3uLus (pyHKUMM, JMHeWHas QyHKUWsA, KBaJpaTudHas (QYyHKLUS,
panyoHanbHass (QYHKUUS, CTENeHHas (YHKUUS, TPUTOHOMETPHUUECKUE
GyHKIMH, OO0paTHbIE TPUTOHOMETpPHYECKHE (DPYHKIIMH, MOKa3zaTelbHas U
norapupmuueckass (yHKIMH; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
GyHKUMH,  BBINOJHATH  TpeoOpa3oBaHUs  rpadukoB  (QyHKIHH,
UCMOJIb30BaTh TPaUKH Ul W3y4EHHUs MPOLECCOB M 3aBUCHUMOCTEH, NMpHU
pelIeHNH 33/a4 U3 JIPYTHX YYeOHBIX NPEIMETOB M 3a7ad W3 pealbHOM
KHU3HM; BbIpaKaTb (GOpMyJaMH 3aBHCHUMOCTH MEXIy BeJIWYMHAMU;
UCTOJIb30BaTh CBOMCTBA W Tpapuku (QyHKIMI Ui pelleHus ypaBHEHUH,
HEpPaBEHCTB M 3ajjauy C IapamMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IINTIOCKOCTHU MHOXKCCTBA peI_HeHI/Iﬁ ypaBHeHHfI, HEPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLEHTHI, JOJIM U YacTH, Ha JBUKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJlOTH, 3a/1a4d U3 OOJIaCTH YIIPABJICHHS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMH); COCTaBJATH BBIPAXKCHMS, ypaBHEHMs, HEPAaBEHCTBA MU UX
CUCTEMBI IO YCIIOBUIO 3aJayH, MCCIIEN0BAaTh IOJYyYEHHOE pELICHUE U
OLIEHUBATh MPABJONOJAOOHOCTh pPE3YJbTaTOB, YMEHHE MOJCIUPOBATH
peanbHbBle CUTyallud Ha $S3bIKE MAaTEMAaTHKH; COCTaBIIATH BBIPAKECHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a1a4U, UCCIEN0BATh
IIOCTPOCHHBIE ~ MOJEIM C  HCHOJBb30BAHMEM  ammapara  anreopsl,

MHTEPIIPETUPOBATH MMOJTYUYCHHBIN pe3yiabTatT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apuMeTHYecKoe, MeauaHa,
HanOoJpIlIee ¥ HAUMEHbINIEE 3HAUYEHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE H3BIIE€KaTb, MHTEPIPETUPOBATDH
nH(pOpMaIIMIO, MPEAICTaBICHHYI0 B TaOIHUIaX, HA AWMArpaMMmax, rpadukax,
OTPaXKaIOIYI0 CBOMCTBA pEaJIbHBIX MPOIIECCOB U SIBJICHHI; IMPEICTaBIATH
uHGOpMAIIMI0O C TOMOLIbI0 TabMUIl W JAMarpaMM; HCCJIENI0BaTh
CTATHCTUYCCKUE JaHHBIC, B TOM YHUCJIC C MPUMCHCHHEM TpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; IrpapuuecKu UCCIe0BaTh COBMECTHbIE

HaOJI0IEHNUS C TOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccuu

YMeHHue onepupoBaTh IOHATHAMM: CIyYaWHBIA OIBIT W CIyd4ailHOE
COOBITHE, BEPOSATHOCTb CIYYalHOTO COOBITHSA; YMEHHE BBIYMCIATH

BCPOATHOCTL C HCIIOJIb30BAHUCM rpaq)nqecxnx MCTOHOB; TNPUMCHATH




(bOpMyIIBI CIIOKEHHS W YMHOXCHHSI BEPOSITHOCTEH, (OpPMYIy ITOTHOM
BEpOSATHOCTH, Gopmyiny bepHymnn, komOuHaTopHbBIe (aKTHl U (OPMYIIBI,
OLICHWBATh BEPOSATHOCTH pEAITbHBIX COOBITHI; YMEHHE OIEepHUpPOBATH
MOHATUSAMM:  CllyyaiiHas BEJIMYMHA, pACIpelesieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKUIaHUE, JHUCIEPCUsT W CTaHAAPTHOE OTKIOHEHHE
CIy4yalHOW  BEJIMYHMHBL, (DYHKIMM pacmpefeieHus] W IUIOTHOCTH
PaBHOMEPHOTO, NTOKA3aTeJIbHOTO U HOPMAJILHOTO pacHpeaeseHuil; yMeHne
UCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeleleHui Ul pelIeHus 3ajad;
3HAKOMCTBO C MOHATHSMH: 3aKOH OOJIBIIIMX YHCEN, METOJbl BHIOOPOUHBIX
WCCIIC/IOBAaHNI;, yMEHHE TIPUBOIUTH IPHUMEPHl TIPOSIBICHHUS 3aKOHA
OONBUIMX 4YHMCET B MPHUPOJIHBIX M OOIIECTBEHHBIX SBJICHUSIX; YMEHHE
OTIIEPUPOBATH MOHATUSMHU: COUYETAHWE, TEPECTAHOBKA, YHCIO COUYCTAHUH,
YHUCIIO  TEpPeCTaHOBOK, OmHOM  HplOTOHA;  yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (PaKTBl U PACCYXKACHUS Ul PEIICHHs 3a/1a4; OLIEHUBAThH
BEPOSITHOCTH PEaIbHBIX COOBITHH; COCTAaBIATH BEPOSTHOCTHYIO MOJENb U

MHTEPIPETHPOBATH TOTYYECHHBINA pe3yIbTaT

YMenue onepupoBaTh MOHATUSAMHU: TOYKa, INpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUMHA yIJIa, IUIOCKUNA YTroj, ABYTPaHHBII
yroJl, TPEXTPAaHHBIA yroJ, CKpELIMBAIOUIMECs MPSMBbIE, TApAIIEIbHOCTh U
NEePIEeHIUKYISIPHOCTh HPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy HpsIMbIMHU,
Yroin MexAy NpsAMOM M IUIOCKOCTBIO, YrOJI MEXAY IUIOCKOCTSAMH,
paccTosiHuE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXIY IpPSMBbIMH,
pacCcTOsHUE MEXAY IUIOCKOCTSMH; YMEHHE HCIIOJIb30BaTh IIPU PEIICHUU
3aJja4 M3yueHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH;, YMEHHE OIICHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOIIEr0 MHpa; CTPOUTH MaTeMaTUYECKUe
MOJEIN C IOMOLIbK0 TE€OMETPUYECKMX IOHATHH M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMU MPAKTUYICCKUC 3aa9U
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YMeHne onepupoBaTh MOHATHUSAMH: IUTOMAAb (GUrypsl, 00béM (UTYDHI,
MHOIOTPaHHMK, NPaBUIbHBIA MHOTOTPAHHUK, CEYCHHE MHOIOTPaHHMKA,
Ky0, mapaienenunes, OpuU3Ma, NOHpamMuaa, (Urypa U TOBEPXHOCTb
BpallleH!s], LUMIMHIpP, KOHyC, map, chepa, miomans cdepsl, MI0MAIL
MOBEPXHOCTU NHUPAMUbI, MPHU3MBI, KOHyca, LWIMHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO MapajuleNienune a, MUPaMHJIbl, TMPU3MbI, LHIUHAPA,
KOHyca, I1apa, pa3BEPTKAa IOBEPXHOCTH, CEYECHMs KOHyca M LMIUHAPA,
NapajuleJIbHble OCH WJIM OCHOBAaHHIO, CEYEHHME IIapa, IJIOCKOCTb,

Kacaromascs C(l)epbl, HNUJIMHApPA, KOHYC4, YMCHHUC CTPOHUTH CCYCHUC




MHOTOTpaHHHKa, M300pa’kaTh MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTH
BpAIllEHUs, UX CEYEHUS, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEACTB;
yMEHHE MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (UTYp, CaMOCTOSTEIHHO
(dbopMyIMpoBaTh ONpeeNeHU N3ydyaeMbIX (UTyp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBaX M MpPU3HAKAX TIEOMETpPUUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OTpoBepraTh HX; YMEHHE TMPOBOAUTH Kiaccuukanuio Quryp 1o
pa3aMYHBIM TPU3HAKAM, BBINOJHATH HEOOXOAUMBIE JOMOJHUTEIbHBIC

IMOCTPOCHUA
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YMeHrne onepupoBaTh TOHSATHSMH: JIBIDKCHHE B TPOCTPAHCTBE,
MapauIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MMOBOPOT, TMpeoOpa3oBaHuE TMOMO00WS, TMOAOOHBIE (QUTYPBI, YMEHUE
pacmo3HaBaTh paBHbIE U MOAOOHBIE (GUTYPHI, B TOM YHUCIE B TPUPOJIE,
HCKYCCTBEC, apXUTCKTYPEC, UCIIOJIB30BATh ITCOMCTPUUCCKHUEC OTHOLICHUSA ITIPHU
pellieHUH 3aJa4; HAXOJWUTh TEOMETPUYCCKHE BEIMYWHBI (IUIMHA, YTOJI,
ionab, 00bEM) MpHU PELICHUH 33434 U3 APYTUX YUEOHBIX MPEAMETOB U
U3 pealbHON JKM3HHM;, YMCHHE BBIUUCIATH T€OMETPHUCCKUE BEIMYHHBI
(nmvHA, yroJN, IUIOMAh, OOBEM, IUIOMAL MMOBEPXHOCTH), HCIIONB3YS
HU3YYCHHBIC (bOpMy.HBI U MCTOJZbI, B TOM YHCJIIC: ILIOINAJb ITOBCPXHOCTHU
MUpaMubl, TPU3MBI, KOHYyca, HWIMHIpA, MJoans cdepsl; o0béM Kyoda,
MMpAMOYTOJIBHOI'O  Mapauiejicliuneaa, IMupamMuabl, I[IPU3MbI, NOUJIWHAPA,

KOHYCa, [IIapa; yMEHHE HaXOAUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYP
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YMeHue OIICPHUPOBATH MOHATHUAMU: HNPAMOYIOJIbHAd CUCTEMA KOOpAUHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOpPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPOMU3BCACHUC BCKTOpa Ha 4YHCIO, Pa3IoKECHUE BEKTOpa II0 633H0y,
CKaJIIpHOC TIPOU3BCACHUEC, BCKTOPHOC TIPOU3SBCACHUC, YIOJd MCKAY
BCKTOpaMH; YMCHUC HCIIOJIb30BaATH BeKTOpHBIﬁ n KOOp}IHHaTHBIfI METOJ

JJIg PCIICHUA T'COMCTPUYICCKUX 3a/1ad U 3aia4 JPYTrux y‘le6HLIX npeaAMETOB
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YMmenue BLIGI/IpaTL HO,Z[XOI[}IH_IPII‘;I MCTOJ IJId pCIICHUS 3aa4u, IOHUMAaHUC
3HAYUMOCTH MATCMATUKH B H3YYCHHU IIPUPOAHBIX H O6HICCTB€HHI>IX
mponeccoB Hu HBHCHHI}'I; YMCHHUEC PpPACIIO3HABATH IIPOSBIICHUC 3aKOHOB
MAaTE€MaTUuK B UCKYCCTBC, YMCHHUC IMPUBOAUTL NPUMCPBI MAaTCMATUICCKUX

OTKPBITUI POCCUHCKON U MUPOBOM MaTeMaTUYECKON HAyKH




IHEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucna u BBIYUCICHUS
1.1 Harypanbsnsle u nensie ynucna. [Ipu3Haku 1eIMMOCTH LENBIX YUCEI
12 Pammonaneubie  uyncia. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOHM, TPOIICHTHI,
. OeCKOHEUHbIE IEPUOTUUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HAaTypaJIbHOW cTeneHu. JlelcTBus ¢ apuMeTHIESCKUMHU
' KOPHSIMU HaTypaJIbHOW CTENEHU
1.4 Crenenb ¢ 1enbM nokasareneM. CTeneHs ¢ paluoHalbHBIM Moka3arenaeM. CBoiicTBa
' CTETIEHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. ApKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuynbie U HaTypadbHbIC JOrapru(MbI
JlelictButenpHble 4YHcia. ApudmeTndeckue omnepanuu ¢ JeHCTBUTEIHHBIMHU
1.7 grcnamu. [IpubnukEHHBIC BEIYUCICHUS, IPABIIIA OKPYTJICHUS, PUKUIKA U OIICHKA
pe3ysbpTaTa BEIYUCICHUN
1.8 [IpeoGpaszoBanue BhIpakeHUI
1.9 KommiiekcHbie uncna
2 VYpaBHEHUs 1 HEpABEHCTBA
2.1 Lenblie n 1poOHO-paIMOHAIBHBIE YpaBHEHHUS
2.2 HppanuonanbHble ypaBHEHUS
23 TpuronomeTpuyeckue ypaBHEHHUs
24 [Toka3zaTenbHBIE U JTOTapUPMHUYECKIE YPAaBHEHHS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HEpaBeHCTBA
2.7 [TokazaTenbpHbIC U JOoTapUMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpuuecKkue HEpPaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Marpuna cucteMsl TMHEHHBIX ypaBHEHUH. Onpenenurens MaTpULbl




OyHKIMH U TpaQUKH

Oyukuums, cnocoObl 3amanus (yskuuu. [paduk ¢yskinuu. B3anmao oOpaTHbIe

>l ¢bynkuuu. YérHble u Heu€THble pyHkumU. [leproanueckue GyHkunm
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHU Qynkiun. Hymum QyHKmm.
39 IIpomexxyTku  3HaKomocTtossHcTBa.  IIpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcumMymMbl 1 MUHUMYMBI (QyHKIuMH. HamGonpimiee u HauMeHbIee 3HAYECHUE
(YHKIMK Ha IPOMEXYTKE
313 Crenennas ¢QyHKIMS C HaTypajbHBIM M IIeJIbIM MoOKa3aTteneM. EE cBoiictBa u
‘ rpa¢uk. CBoiicTBa 1 rpaduK KOPHS /-0l CTETICHH
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [okazaTenpHas u norapudmMudeckas GyHKIINU, X CBOHCTBA U TPaQUKH
3.6 Touku paspeiBa. AcumnToTsl rpadukoB ¢yHkiuid. CBolcTBa  (YHKIMH,
' HENpPEephIBHBIX HAa OTPE3Ke
3.7 [TocnenoBareabHOCTH, CIIOCOOBI 3aaHUS TOCJIE0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. @opmysia CI0XXHBIX IPOLIEHTOB
4 Hauana MmaTemMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpumeHeHne NPOM3BOAHOM K UCCIENOBaHHIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoJbIIero ¥ HaMMEHBIIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UuTterpan
5 MHosxecTBa U JIOTHKa
5.1 MHo3ecTBO, onepaluy HaJl MHOKecTBaMU. J{narpamMMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKa
6.1 OnwucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 durypsl Ha MITIOCKOCTH
7.2 [IpsiMble 1 TJIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 noBepXHOCTH BpaIlleHUsS




7.5

KoopauHats! 1 BEKTOpPEI




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremaruka. ['eomerpust; 10 kiacc. yrinyoiaennoe o0yuenue Mepaisik AT,
Homwuposckuii [.A., ITonsikoB B.M.; nox penakuuen [Tlononsckoro B.E.
OO611ecTBO C OTPAaHUUECHHOM OTBETCTBEHHOCThIO M3 aaTeNbCKUil IIEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o6miecTBo «M31aTenscTBo
«ITpocsemienue»

» Maremaruka. ['eometpust; 11 kimacc. yrinyonaennoe ooyuenue Mepsnsk AT,

Homuposckuii [.A., ITonsikoB B.M.; nox peaakuueii [Tononsckoro B.E.
OO611ecTBO ¢ OTPAaHUYCHHOM OTBETCTBEHHOCTHIO M3 1aTeNbCKHi IICHTP
«BEHTAHA-T'PA®y; Axumoneproe obmiectBo «M31aTenbcTBO
«IIpocsemenue»

* Maremaruka: anreOpa ¥ Hauajga MaTeMaTUYECKOrO aHAJIN3a, TEOMETPHUSL.

I'eometpus. 10-11 ximacc. Aranacsn JI.C., byry3oB B.®., Kagomues C.b. u ap.

AknuonepHoe obuiectBo «M3narensctBo «lIpocBenienuer

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

* YyeOHO-MeTOANYECKOE 00eCIeYeHHE MPENoAaBaHusl MaTEMAaTUKH (B TOM YHCIIE
Ha yriiyosieHHOM ypoBHe). Cpennee oOiee oopazoBanue. 10—11 kiaccst :

Meroaunueckoe nocodue / E.A. bapakoBa. — M. : ®I' BHY «MuctutyT conepxanus

1 METOJI0B 00yueHus», 2024. — 26 c.: ui.

* COOpHUK TUIIOBBIX 33JaHUI 17151 TEKYIIETO OLICHUBAHUS MO0 YYEOHBIM MTPEAMETaM

«Maremaruka u «MHpopmartuka» : Meroguueckue pekomenaanuu / T.B.
Pacramanckas, E.A. bapakoa, A.C. ['opogenckas. — M. : ®I'BHY «MHCTHTYT
COJIepKaHMs M METOA0B o0ydeHus», 2024. — 94 c.: ui.

eJlocTixkeHNE METaNPEIMETHBIX PE3YIHTATOB B paAMKaxX U3y4YEHUs MPEIMETOB
MaTteMaTu4eckoro 0Ji0ka (OCHOBHOE 00111ee 00pa30BaHuUE) : METOJUYECKUE
pexomenaamuu / JI.O. Pocnoga, E.E. Anekceesa, E.B. by1ko ; mox pea. JI.O.
PocnoBoit. — ®I'bHY «MHcTUTyT cTpaTeruu pa3Butust oopazoBanusi», 2023. — 73
C.: WL

* Maremaruka (yrinyOneHHbli ypoBeHb). Peanuzanus tpedoBanuiit @I'OC
cpeaHero oo1iero oopasoBaHus : MeToandeckoe nmocoodue ais yuurens / JI.O.
Pocnogsa, E.E. Anekceesa, E.B. byuko ; nox pea. JI.O. Pocinosoii. — PI'GHY
«MHCTUTYT cTpaTeruu pa3BuTHs o0pa3zoBaHus», 2023. — 92 c.: ui.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

Ocobennoctu uzydeHus Temol « Tpuronomerpus». 10 kmacc. — URL:
https://static.edsoo.ru/projects/case/2024/soo/mat/1/index.html

Metonunueckue Buaeoypoku. — URL: https://edsoo.ru/metodicheskie videouroki/
Marematuka. — URL: https://edsoo.ru/metodicheskie-seminary/ms-matematika/

["'eoMeTpuieckue 3a1auu: aKIeHTH (P OPMHUPOBAHUS Y O0yJAFOIINXCS YMEHUHN
noucka pemenus 3agad. 10—11 xmaccel. — URL:
https://static.edsoo.ru/projects/case/2024/soo/mat/2/index.html









