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HHOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
obmiero o0Opa3oBaHMs, TaK KaK 00€CTIEYMBACT BO3ZMOXKHOCTh M3YUCHHS AUCLUTLINH
€CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH W NPEIMETOB T'yMAHHTAPHOIO IMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QopMHUpyeMoe  TpU  H3yUYEHUHU
00y4arolMMUCs MOHATUINHBIX OCHOB I€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPKIACHUHN MPU PEIICHUH T€OMETPUUYECKUX
3aa4y, YMEHHME BBIJIBUTaTb M ONPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCSL TIPH PELIEHUM 337a4 €CTECTBEHHO-HAyYHOI'O LMKJIA, B YACTHOCTH
¢uznyeckux 3anad.

I{enb ocBoeHus mporpaMmMbl yueOHOTo Kypea «I'eomeTpusk» Ha yriryOoaéHHOM
YpPOBHE — pa3BUTHE MHAMBUAYAJbHBIX CHOCOOHOCTEW O0O0ydYarolmuxcsi MOpu
U3YYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH nmpeaMeTHO obnactu «MaremaTtuka u
nHpopMaTrKa»  4yepe3  OOECICUCHHE  BO3MOXKHOCTH  IPHOOpETCHHS U
UCIIOJb30BaHUsl Oosiee TIOyOOKMX T€OMETPUUYECKHUX 3HaHUM U JeWCTBUH,
crneuUYHBIX T€OMETPUH, U HEOOXOJAUMBIX ISl YCIEIIHOT0 NpohecCuOHAIBHOTO
o0pa30BaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MaTEMATHKHU.

[IppopuTeTHBIMM 3aJlayaMu Kypca TIE€OMETPUU Ha YIIyOJNEHHOM YpPOBHE,
PacCIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBIISIIOTCS:

pacuIMpeHHe MPEACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOU KYJIBTYPBI U
dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYIKAIOIIUM MUPOM;

(dopMHpOBaHUE TMPEJACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJIAIOIIMX OMNHUCHIBATH M H3ydaThb
pa3HbIE SBJICHHS OKPYXKAIOLIEro MUPa, 3HAHUE NOHATUITHOTO anmnapara 1o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reoMeTpuu;

dbopMHpoBaHHEe  yYMEHHMS  BJAJE€Thb  OCHOBHBIMM  MOHSTHUSMH O
IPOCTPAHCTBEHHBIX (UTypaXx M KX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dopMyn UM yMeHHE MX MPHUMEHSTb, YMEHHUS OKa3bIBaThb TEOPEMbl M HAXOIUThH
HECTaHJIapTHBIE CIIOCOOBI PEIICHHUs 3a/1aY;

dbopMHpoBaHrE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOJCNSIX U B pealbHOM
MUpE MHOTOTPAHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh T'€OMETPUYECKHUE
MOJIENH;

dbopMupoBaHHE MOHMMAHUS BO3MOKHOCTH aKCHOMAaTHYECKOT'O MOCTPOCHUS
MaTeMaTUYeCKUX TEOpHUi, (popMHUpOBaHME MOHUMAHUS POJIM AKCUOMATUKH IPHU
MIPOBEICHUH PACCYKJICHUN;

(dbopMHpOBaHHWE yMEHUS BIAAETh METOJAMHU JOKA3aTeIbCTB U aJITOPUTMOB
pELICHHs, YMEHUSI UX MPUMEHATH, MPOBOJUTH JIOKA3ATEIbHBIE PACCYXICHHS B
XOJI€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dopMupoBaHHE MpPEJICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBAaHMU MAaTeMaTUYECKUX YTBEPKJICHUM U POJIM aKCUOMATUKHU B MPOBEICHUU
JEYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME MHTEIUICKTYalIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEM 00yUaroIMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIILCKUX
YMEHUM, KpUTUIYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIMOHAIBHOW TPAaMOTHOCTH, PEJIICBAHTHOW TE€OMETPUU:
YMEHUSI PaClo3HABATh TMPOSBICHUS TC€OMETPUUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyalUsX U MPHU U3YyUYECHUU APYTHX
y4eOHBIX MPEAMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSL PEATbHBIX CUTyallud, HCCIEIOBAHUSI TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNUN TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JUHUAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBistoTcs:  «[IpsiMble W TMJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukn», «Tena BpameHus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHEe «yMETh OIEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOy4YeHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE  JIOTMUECKMX YMEHHMH  pachpelnensieTcss He  TOJIbKO IO
COJIep>KaTeJIbHBIM JIMHUSIM, HO U 10 rogam o0yudenusa. Coaep:kanue oOpa3oBaHMs,
COOTBETCTBYIOIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanpHoil padoueit
IpPOrpaMMbl, paclpeeEHHbIM IO TojaM OOy4YeHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObl KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIPOCaM 00 ydaroniuecs
oOpalaquch HEOJHOKpPATHO. OTO  MO3BOJIAET  OPraHHM30BaTh  OBJAJCHHE
FEOMETPUYECKUMU MOHATUSIMU U HABBIKAMH TOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
COOJTIOJICHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKIIFOYATH B OOIIYIO
CUCTEMY T'€OMETPHUECKUX MPECTABICHUN O0YYaIOIINXCs, PACIIUPSS U YIITyOJIsist
e€, 00pa3ys MpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3marb ycnoBus s guddepeHnuanuu  00ydeHHUs, MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMM, OO0eCleuuTh yriyOJIEHHOE
U3y4YEHHUE T€OMETPHUH KaK COCTaBJIsitolIel yueOHoro npeamera «MaTteMaTukay;

MOATOTOBUTh OOYYAIOIIUXCA K TMPOJOIKEHUIO HU3YYEHUS] MaTEMaTHKU C
yu€ToM BbIOOpa Oyayiiel mpodeccuu, oOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 podeccuoHaTBFHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eomerpusi» Ha yriayOJnEHHOM ypOBHE
orBoautcs 204 gaca: B 10 knacce — 102 yaca (3 gaca B Hegento), B 11 kimacce — 102
yaca (3 Jaca B He/IeJNIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsiMbIe ¥ IJIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, ImpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOe pacnonoxkeHue NpsMBIX B IPOCTPAHCTBE: IE€peceKarolIuecs,
napaJyielbHble M CKpeIIMBarOLIMecss MpsMble. [Ipu3HakW CKpenmMBaroOIUXCs
npsambIX. [lapamiensHOCTh NPSIMBIX U MJIOCKOCTEHN B MPOCTPAHCTBE: MapalliesIbHbIe
IpsIMbI€ B MPOCTPAHCTBE, MAPATUIEIbHOCTh TPEX MPSIMBIX, TAPAJIICIBHOCTD MPSMOMN
u 1ockoctu. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBA MapajJICNIbHOIO NPOEKTUpoBaHus. IM3o00pakeHue
¢Guryp B nmapayuieIbHOW MPOEKIUHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXAy MpSAMBIMU B MpoCTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEN: MapasieabHble
IIJIOCKOCTH, CBOMCTBa IapajuIeNIbHBIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHBIE (GUTYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenumne],
MMOCTPOCHUE CEUYCHUU.

[lepnieHAMKYIJISIPHOCTD NPSIMOU U IJIOCKOCTH: MEPIEHIUKYIISPHBIC IIPSIMBIEC B
IPOCTPAHCTBE, MpsMbIE MapaliebHble W MEePHEeHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH MNPSIMOA M IUIOCKOCTH, TEOpeMa O MpsSMOH

NEePHEHIUKYJIIPHON MJIOCKOCTH. OpToronansHoOE MPOEKTUPOBAHUE.
[lepneHauKyJIsSIp ¥ HAKJIIOHHBIEC: PACCTOSTHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE
OT TMNpSAMOM  J10  IUIOCKOCTH,  TPOEKIUss  (GUTYpel  HAa  TIJIOCKOCTb.

[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEM: MPU3HAK  NEPHNEHIUKYJIAPHOCTA  JIBYX
mIockocTer. TeopeMa o TpE€X NepHeHIuKyIspax.

Yrisl B NMPOCTPAHCTBE: yroJl MEXAY NPSIMOM MU IUIOCKOCTBIO, JABYTI'DAHHBIN
YIOJI, JIMHEWHBIM yToJl ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PaHHBIE YTJIbI.
CBoiicTBa IUUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYIPAHHBIX YTJOB TPEXIPAHHOTO yria. TeopemMbl KOCMHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHU

Buapel MHOrorpaHHMKOB, pa3BEpTka MHOrorpaHHuka. IIpusma: n-yrosnbHas
npu3Ma, npsiMasi 1 HaKJIOHHasi IPU3Mbl, OOKOBAsi U MOJHAs OBEPXHOCTb MPU3MBI.
[Tapannenenunen, OpPAMOYTOJIbHBIA — MApAJUIENENUIIE] W  €r0  CBOWCTBA.
Kparuaiiine mnyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema I[ludaropa. Ilupammma: nN-yronmpHas mnHpaMuna,
npaBuwibHas W yceu€HHas nupamuiabl. CBoiicTBa péObep M OOKOBBIX TIpaHel
NpaBWIbHOW mnupamuibl. lIpaBuibHbBIE MHOTOTpaHHMKH: NpaBUJIbHAS NpU3Ma U



IIpaBWJIbHAS IMPAaMHIA, TPABUIbHAS TPEYroJIbHAs IHPaMHUAA W NIPaBUJIBHBIN
TeTpasap, KyO. IlpencraBieHne o NpaBUIBHBIXMHOTOIPAHHUKAX: OKTadp,
JOAEKa’Ap U UKOCAP.

Beluncnenue 3J€MEHTOB MHOTOIPAaHHUKOB: péOpa, AuaroHaiu, YrJbL.
[Tnomans OOKOBOW MOBEPXHOCTM W TOJIHOM MOBEPXHOCTH MPSIMOUM MPHU3MBI,
IVIOLAJAb OCHOBAaHWUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBI.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPaMUJIbL,
TeopeMa O IUIOLIAAN YCEYEHHOU TUPAMU/IBI.

CummeTpuss B NOPOCTPAHCTBE. DIJIEMEHTbl CHUMMETPUM  NPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJIenunea, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpUS IPaBUIBHOU
IIAPAMHUJIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJICHHBIE U  IPOTUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[€HCTBUSI ¢ BEKTOpPAMU: CI0KEHUE
Y BBIUMTAHHE BEKTOPOB, CYMMa HECKOJIbBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucino. CBOMCTBA CIOKEHHSI BEKTOpOB. CBONCTBAa YMHOKEHHUSI BEKTOpPAa Ha YHCIIO.
IToHsaTHE KOMIUTaHApHBIE BEKTOpHI. [IpuM3HAK KOMIUIAHApPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O PaA3IOKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BeKTOopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHaTtel Bektopa. CBsi3b MEXAY KOOpAMHATAMHM BEKTOpa U
KOOpAMHATAMHA TOYEK. YTOJN MeXIy BekTopamu. CkalspHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalenus

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAs TOBEPXHOCTD,
chepudeckasi TMOBEPXHOCTh, oOOpasylomue TmoBepxHOCTe. Tema BpalmieHwus:
MWINHAP, KOHYC, YCEUYE€HHBIH KOHYC, cdepa, map. Bzanmmuoe pacrnonoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpaIieHUs Ha TUIOCKocTH. Pa3BépTka munmuHapa W koHyca. CuMmmerpus chepsl u
nrapa.

O0béM. OcHOBHBIE CcBoOiicTBAa O00BEMOB Ten. Teopema 00 00bEME
IPSIMOYTOJILHOTO TMapajuienenurnena u ciaeactsuss u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, [WJIWHIPA, MHUpaMHUIbl U KoHyca. OOBEM I1apa U IIapoBOTroO
CeTMEHTA.

KoMOuHanun Tenm BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipu3ma, BmmcaHHas B
WIMHAP, ONHCAaHHAas oOKojo muiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u cdepsl miockocTbio. [loHATHE MHOTOTpaHHHKA,



OMMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHWK WM TEJO
BpalICHUS.

[Tnomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIOHIaaAb chepbl U €€ yacTe.
[Togobue B mpocTtpancTBe. OTHOIIEHWE OOBEMOB, ILIONIAACH MMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoreTus. Pemienue 3amau Ha
MJIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceuyeHUit MHOTOTPAHHUKOB U TEJl BPAIllCHUs: CEUEHUs LIINHAPA
(mapayuienbHO M TEPHEHAUKYJISIPHO OCH), CEYEeHHs KOHyca (IMapajuiejbHbIe
OCHOBAHHUIO U MIPOXOSIIME Yepe3 BEPIIUHY), CEUCHUS I1apa, METOAbl TOCTPOCHHUS
CEUEHUM: METOJ CIE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHOca
CEKYyIIEH MIIOCKOCTH.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

Bekropel B mOpoctpaHctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXeHHE BeKTOpoB. CBOMCTBa BEKTOPHOTo yMHOXeHUs. [IpsimoyronbpHas
cucTteMa KoopauHat B mpoctpanctBe. Koopaunatel Bektopa. PaznoskeHue BekTopa
no Oasucy. KoopamHAaTHO-BEKTOPHBIA METOJl TPH PEIICHUH TeOMETPUUECKHUX
3aaad.

J{BMKEeHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrkeHuUss U paBeHCTBO (uryp.
OO6mme cBoiicTBa JBIWKEHUH. Buasl JBMXEHUN: TapaliebHbIA MEPEHOC,
LUEHTpaJbHasi CUMMETPUS, 3€pKalbHasi CHUMMETpHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonobus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxaanckoe BOCIMTaHHE:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HAa  POCCHHCKOrO  OOINEeCTBa,  IPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAxX (PYHKIIMOHHPOBAHUS DPA3IUUYHBIX CTPYKTYp, SBICHUH,
NporeAyp TPakIaHCKOTO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOe BOCTIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUHCKOM T'PaKIaHCKONH HIACHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOIb30BaHUE OTHUX JOCTHKEHHUM B JAPYrUX HayKax, TEXHOJOTHsAX, cdepax
SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUHUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUW HAyKU M JICATEIbHOCTHIO YUYE€HOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUHUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aj]]a4, PEIICHUHN, pacCyKJACHUN, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIEeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

chOPMUPOBAHHOCTb YMEHHUS MPUMEHSATH MaTEMaTHUUYECKHUE 3HAHHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (37I0pPOBOE MHUTAaHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHA H
OTJIbIXa, PETyJspHas (uU3NUecKasi akTUBHOCTb), (PH3NYECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIHLHOM JIESITEILHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEPEC K
pasmuuHbBIM  cepamM  TIPOPECCHOHABLHOW  JIEATCIIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKCHHSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccun W pealn3oBbIBAaTH COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa3oBaHHI0 U



caMOoOOpa30BaHUI0 HA MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUU TPAKTUUECKUX 3a]lad MaTeMaTUYECKOW HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTb  JKOJIOTMYECKON KyJIbTYypbl, TOHUMAHUE BIIHUSHUS
COIMATbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON U COIUATILHOMN
Cpeibl, OCO3HaHUE II00aTbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OpUEHTAIIHS
HAa TPUMEHEHHE MAaTeMAaTUYeCKHX 3HAHWM JUIsl penieHus 3a7ad B o00jactu
OKpYy>Xarolel cpepl, IJIaHUPOBAHHE TMOCTYNKOB M OIEHKA HMX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKHW W  OOIIECTBEHHOW  MPAaKTUKH, [OHHUMaHUE
MaTEMaTUYECKON HayKh Kak cdepbl 4YeIOBEUEeCKOW AesITeIbHOCTH, ITAloB €&
pa3BUTUSIT W 3HAYMMOCTH JUISl Pa3BUTHUS [MBUJIU3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypOW Kak CpEeACTBOM TMO3HAHUS MUPA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO AESTEIbHOCTD
WHMBUYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

ba3oBble jornueckue AecTBU:

BBISIBISITh U XapAaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKM MATEeMaTUYECKHUX
OOBEKTOB, TOHSTHI, OTHOUIEHUH MEXIy TMOHATUAMH, (DOpMyIHUpPOBATH
oTnpeieNIeHUs] TIOHITUH, YCTaHABIUBATh CYIIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS M CPABHEHUSI, KpUTEPUHU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUPOBATH U  MPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPJAUTEIbHBIE U OTPUIIATEIbHBIE, EIMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTHUBOPEUHS
B (akTax, JaHHBIX, HAOIIOJCHUSAX U YTBEPKICHHSIX, MpeajiaraTb KPUTECPUU IS
BBISIBIICHUS 3AKOHOMEPHOCTEN U TPOTHUBOPEUHNIA;

JeiaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUECHUI, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BEIOWpATh Cmoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HaumOoJiee TOAXOASIMIUA € y4€ToM
CaMOCTOSITEJILHO BBIJCIICHHBIX KPUTEPUER).

Bba3oBble nccienoBare/ibCKue AeiiCTBUS:



UCIIOJb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dbopMyupoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MpodIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MIO3ULIMIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEAOBAHKE
110 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTEeMAaTHYECKOro 00bEKTa, SBJICHU, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKy OOBEKTaMU, SIBICHUSIMH, POLECCAMMU;

CaMOCTOSATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
IPOBENEHHOTO  HAOJMIONEHUS, MCCIENOBAaHUSA, OLEHHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOLECCa, A TAKKE BBIIBUIaTh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaunmeii:

BBIBIIATH ACHUIINTHI HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U JJI PELICHUS 3a]auH;

BBIOMpPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3IUYHBIX BHUIOB H
dbopm npeacTaBICHNUS,

CTPYKTYpHUpOBaTh WH(OpMAIHIO, MPEACTaBISITh €€ B pa3duyHbIX ¢dopmax,
WUTIOCTPUPOBATh TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHpopmauu 1o CaMOCTOSITETILHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoOmmenne:

BOCIIPMHUMATh U () OPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUIMHU H
HeassMU OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPCHHS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOJYy PEIICHUS 3aJaud,
KOMMEHTUPOBATH MOJYyUYECHHBIN pe3yJIbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, peliaeMo 3ajadu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TIOUCK
pEIIeHUsl, COIMOCTABIATh CBOU CYXKACHUSA C CYXJICHUSIMHU JPYTUX YUYaCTHHKOB
Juanora, oOHapyKUBaTh Pa3W4YUe U CXOJICTBO MO3UIIUM, B KOPPEKTHOUN (opme
(bopMyIIHpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTABIISATh PE3YJIbTAThl PEIICHUS 3a/1a4uM, SKCIIEPUMEHTA, MUCCIIeI0BaHusI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMar BBICTYIUIEHUS C Y4€TOM 3ajad
MpEe3CHTAIUU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PENICHUS 3a/1a4ul, BIOUPATh CIIOCOO PELICHUS C
y4E€TOM MMEIOIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIaJIETh  HABBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HaHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJECTh
cnoco0aMu CcaMOIPOBEPKU, CAMOKOHTPOJSL Ipollecca M pe3ylibTaTa PpPEIICHHS
MaTeMaTU4YeCKON 3a/1a4H;

MpPEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a7auH,
BHOCUTh KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JIAHHBIX,
HaWJICHHBIX OIMHMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBICHITh MPUUUHBI
JOCTKEHUS WJIM HEIOCTHUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIHOKY,
JIlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYILECTBA KOMAH/IHOW W WHIWBUILYAIbHOU
paboThl mMpU pEHIeHHH YYeOHBIX 3a7ad, MPUHUMATh IeJIb COBMECTHOMU
JIEATEeIIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW paboThl, pacrpeneisTh
BUJIbI palbOT, JOroBapuBaThCS, OOCYX AaTh TPOLECC U pe3yabTaT padoTHI,
000011aTs MHEHUS HECKOJILKHX JIIOJIEH;

y4acTBOBaTh B TPyNNOBBIX GopMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMb» W UWHBIE), BBINOJIHATH CBOIO 4YacTb pabOThl H
KOOPJAVMHUPOBATh CBOU JCHUCTBHUS C JPYTMMHU YJiEHAMH KOMAaH/bI, OICHUBATh
KaueCTBO CBOEr0 BKJIaJa B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca oO0ydaronuiicss HAy4uTCS:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSMHU CTEPEOMETPUM TIPH
pelIeHrH 3a1a4 U MPOBEICHUU MAaTEeMAaTUUYECKUX PACCyKICHUM;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX MPHU PEIICHUU
r€OMETPUYECKUX 3a/1a4;

e KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHSTUSMU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MNPIMON U
MJIOCKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMU C MHOTOT'PaHHUKAMU;



e CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHUbl MHOTOTPaHHUKOB (IIpU3Ma,
nupamMua, NpSMOYTOJIbHBIN Mapajuiesenunea, Kyo0);

e KJIacCU(QUIUMPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBAaHMS IS
KJ1accu(pUKauu;

e CBOOOJIHO ONEPUPOBATH TOHSTUSMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

e BBINOJIHATH napajiesbHOE, HEHTPaJIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (UTYp HA IJIOCKOCTH, BBITIOJHATh M300pakeHust Guryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JTUYHBIMU METOJAMHU, BBIMOJHSITH
(BBIHOCHBIE) TJIOCKHUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTYyD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOHMIAAM  TOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TIpHU3Ma,
MMpaMuJia), TCOMETPUIECKUX TeJI C IpUMEHEeHHEM (hOopMYII,

e CBOOOJIHO ONEPUPOBAThH MOHATUSIMU: CAMMETPHUSI B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHUMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
uryper;

e CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBINOJIHITHACHCTBUSIHABEKTOPAMU;

e pelath 3aJa4d Ha JOKa3aTEIbCTBO MAaTEMAaTHYECKHX OTHOIIEHUN U
HaxO0XXJICHUE TE€OMETPUYECKHX BEIUYMH, MPUMEHSSI HU3BECTHBIE METOMbI
MIPU PEIICHUH MaTeMaTUYeCKUX 3aj1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CIIOHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1a4;

e WU3BJEKaTh, MPeoOpPa3OBBHIBATH M HWHTEPIPETUPOBATH HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, TMPEJACTAaBICHHYIO Ha
YepTekax U pUCyHKax;

e TMPUMEHATH T[OJYYECHHbICE 3HAHUS HA MPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEANbHBbIE CUTyallMH, MPUMEHATh HU3YUEHHBbIE MOHATHUS B
mpoliecce MOMCKAa  pelieHuss MaTeMaTH4ecKd CchopMyJIHpOBaHHOM
npoOJieMbl, MOJACIMPOBATh PEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHU,
UCCJIEI0BATh MOCTPOEHHBIE MOJENHN C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUM W TEOpeM, almapara aiareOpbl, pemarh MPaKTUYECKUE 3a/aud,
CBSI3aHHBIE C HAX0K/ICHUEM F€OMETPUUYECKHUX BEJIMYNH;

e WMETh MPEJCTABJICHUS 00 OCHOBHBIX ATalax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM 4yacTu (pyHIaMEeHTa Pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 kiacca oOyyaromuiicst Hay4uTCst:



CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C IWJIMHJIPUYECKO,
KOHUYECKOW U c(epruyeckoid MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
HOJIyYCHHUS;

OIepUpPOBaTh MOHATUAMHM, CBA3aHHBIMH C TEJIAMH BPAUICHUS: LIUIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tejla BpamleHus (UWIMHAP, KOHYC, cepa W wmap) u
OOBSICHATH CIIOCOOBI MOJIYYEHHUS TEJ BPAIICHHUS;

KJIaCCU(PUIMPOBATh B3aUMHOE PAcIOI0KEHUE CPepbl U MIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpallleHHS,
O0OBEMBI U IUIOIIAIM MOBEPXHOCTEN MHOTOIPAHHMKOB W TEJl BpallleHHS,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (Hopmy;

CBOOO/IHO OIEpPUPOBATh MOHATUSMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIlCHMUS;

BBIUKCIISTH COOTHOUICHHSI MEX]Ty TUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMU
MOJOOHBIX TEN;

n300pakath u3ydyaemble (UTYphI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaThH M MpeoOpa3oBbIBaTh HH(POpPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

CBOOOJHO ONEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;
BBIIIOJIHATHOIIEPALUMHAABEKTOPAMU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJINHAT;
pemarb reOMETPUYECKHE 3a/1a4l Ha BBIUMCIIECHUE YIJIOB MEXAY MPSAMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUNA OT TOYKM JI0 IUIOCKOCTH, B
L€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PELICHUH;
CcBOOOJIHO OMNEpUPOBATh TOHATUSAMH, CBSI3aHHBIMU C JBH)KCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOKMCTBA JIBUKCHUM;

BBINIOJIHATh M300pa)K€HUsI MHOTOTPAHHUKOB U TEN BpalleHUs MpH
MapajuieIbHOM  MEPEHOCE, LEHTPAIBHOWM CHUMMETPUM, 3E€pPKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOI, MpeoOpazoBaHusl moao0us;
CTPOUThH CEYEHUsT MHOTOTPAHHUKOB M TEJ BpAIICHMS: CEYEHUS LUIUHAPA
(mapanenbHO U NEPHEeHIUKYIISIPHO OCH), CEUEeHHUs KOHyca (MapaieibHble
OCHOBAHMIO U MPOXOISIIUE YepPEe3 BEPIIUHY ), CEUEHUS 1Iapa;
UCIIOJIB30BaTh METOJbl MOCTPOEHUS CEUEHUW: METOJ CIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITIOCKOCTH;



JIOKa3bIBATbI€OMETPUUECKUEYTBEPKICHNUS;

MPUMEHSTh TeoMeTpuueckre (akThl ISl PEIICHUs] CTEPEOMETPUUYCCKUX
3a7a4, MPEANOJIArarOlUX HECKOJbKO IIArOB pELICHUs, €CIHA YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pelath 3aJa4d Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHUYECKMX OTHOIIEHUH U
HAXO0XKJIECHUE TEOMETPUUECKUX BEJINYMH;

IIPUMEHATH MPOTrPaAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPY PELICHUHU CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  IOJIYYEHHbIE  3HAHUA  HA  MPAKTUKE:  CPaBHUBATD,
AHAIIM3UPOBATH U OLICHUBATH PEATBLHBIE CUTYallMU, IPUMEHATh U3YUYEHHbIC
MOHATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE MOUCKA  PELICHUS
MaTeMaThdecku  CHOpPMYJIUPOBAHHOW  MPOOJEMBI,  MOJEIHUPOBATH
pealibHbIE CUTYallMd Ha S3bIKE T€OMETPUHU, HCCIIENOBATh IHOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUUECKUX TIOHATUM U TEOpEM,
anmapara anreOpbl, peniaTh MPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
HAXOKJACHUEM I'€OMETPUYECKUX BEJIUYNH;

UMETh MpeCTaBiIeHUsI 00 OCHOBHBIX 3Tallax pPa3BUTHUSI TE€OMETPUH Kak
COCTaBHOM 4yacTu (PyH1aMeHTa Pa3BUTHS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumenoBanuepasjaeioB u
TEMIIPOrPpaMMBbI

BBenenune B crepeoMeTpurio

B3aumHoe pacnonoxeHue
IPSIMBIX B IPOCTPAHCTBE

HapaJ'IJ'IeJ'IBHOCTI) MIpsAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBEC

[lepneHUKyIIPHOCTD NMPSMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE

VYrsl U pacCTOAHUS
MHororpaHHuKH
BekTops! B IpocTpaHCTBE

IToBTOpEeHME, 0000IIEHNE U
CUCTEeMaTH3aIlHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

KonnyecrBouacoB
Bcero KonTposbHbIepadoThI

23 1
6 1
8

25
16
7
12
5 2

102 6

IIpakTH4eckuepadoTHI

DJIEeKTPOHHBIE

(uudposbie)
o0pa3oBaTe/bHbIEpPECYPChI



11 KIIACC

Kosn4yecTBouacoB JJIeKTPOHHBbIE

(uudposbie)
o0pa3oBaTebHbIEPECYPCHI

Ne HaumenoBaHnuepasuesioB u

n/n TeMNPOrpaMMbl Bcero Konrpoubnbiepadorsl  IIpakTnyeckuepadoTsl

AHaJIUTUYECKAATEOMETPHS 15 1

[ToBTOpenue, 06061IeHNE U

. 15 1
cUCTEeMaTH3allMs 3HAHHUMA
O06bEMMHOrOrpaHHUKA 17 1
TenaBpatenus 24
[Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTIIBIX TEI
JBrxenus 5 1
[ToBTOpEHwUe, O606H.I€Hlfe u 17 5
CcUCTEMaTH3aIlMs 3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 102 3 0

I[TPOTPAMME






IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC

Ne

n/ Temaypoxka
n

OcHOBHBIE IIpaBUJIa N300paKEHUs HA PUCYHKE
IUIOCKOCTH, MapaJuIeIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

[ToHsATHS cTepeoMeTpur: TOUKaA, psMas,
IUIOCKOCTB, MpocTpaHcTBO. OCHOBHBIE MpaBuia
n300pa’keHHs Ha pUCYHKE TUIOCKOCTH,
napajieNIbHBIX MPSMBIX (OTPE3KOB), CEpeIUHbBI
OTpe3Ka

[TonsaTHSA: Eepecekarouuecs MIOCKOCTH,
nepeceKaroImecs npsmas 1 miIoCcKoCTh;
MOJIyIPOCTPAHCTBO

[TonsTHs: mepeceKarouecs MIOCKOCTH,
nepeceKaronmecs npsmMas ¥ miocKocTh;
MOy IPOCTPAHCTBO

MHororpaHHuKH, 300paKEeHHE MPOCTEHIITNX
IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIUX
00BEKTOB

MHororpaHHuKH, 1300paKeHUE MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBEI CTCPCOMETPHUH U IICPBBIC CICACTBUA U3

HHUX

KoanuecTBouacoB

Bcer
0

KonTposbHbiepado
ThI

JyieKTPOHHBbIeM(PPOBHIEOOPa30BaTEIbHBIED
ecypchl



10

11

12

13

AxcuoMebl CTCPCOMCTPUH U IICPBBIC CICIACTBUA U3
HHUX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEACTBUS U3
HuX. CrocoObl 3a1aHUs MIPSIMBIX U MJIOCKOCTEN B
npoctpancTBe. O003HAYCHUSTIPSIMBIX U
IJIOCKOCTEH

N3o0pakeHne ceueHunit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux péopa.
N300paxeHnenepecedeHusnoNyYeHHBIXIITIOCKOC
TEH.
PackpammBaHnenocTpoeHHbIXCEUECHUUPA3HBIMUIL
BETaMH

W300paxkeHre ceueHuil mupamMu b, Kyoa u
MPU3MBI, KOTOPBIE IPOXOAT uepe3 ux peéopa.
N300paxeHunenepecedeHus oIy YeHHBIXIIIIOCKOC
TEH.
PackpammBaHHeToCTpOSCHHBIXCEUSHUNPAZHBIMUIL
BETAMU

N3o0paxeHune ceueHni mupamMuibl, Kyda u
MPU3MBI, KOTOPBIE IPOXOAT uepe3 ux peéopa.
N3o0pakeHnenepeceueHUIONy Y€ HHBIXTUIOCKOC
TEM.
PackpaiBaHnenocTpOEeHHbIXCEYEHUMPA3HBIMHULL
BETaMU

N300paxkeHue ceueHuil nupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa.
N3o0pakeHnenepeceueHusmoayYeHHBIXTIOCKOC
TEH.
PackpaiBaHnenocTpOeHHbIXCEYEHUMPA3HBIMHULL
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BETaMU
Merton ciaeoB Juisi HOCTPOCHUST CEUYCHUM

Meton ciie0B U1 IOCTPOSHUS CEUYEHUM.
CBolicTBa nepece4eHni IpsIMbIX U MJI0CKOCTEN

Merton cnenoB Uit TOCTPOCHUS CEUEHHUM.
CBoiicTBa nepeceuyeHuid MPsIMbIX U MJIOCKOCTEMN

[Toctpoenue ceuenuii B nupamujie, Kyoe o Tpém
ToukaM Ha péopax. CozaHue BBIHOCHBIX
YyepTeKell U 3aluch aroB MOCTPOEHUS

[TocTpoenue ceueHuii B mupamuie, Kyoe 1mno Tpém
ToukaM Ha péopax. Co3maHue BEIHOCHBIX
yepTexeil U 3ammuch U1aroB NOCTPOEHUS

[TocTpoenue ceueHuii B mupamue, Kyoe 1mno Tpém
ToukaMm Ha péopax. Co3naHue BHIHOCHBIX
YEepTEKEH U 3aMKCh IIaroB NOCTPOCHUS

[TocTpoenue ceueHuii B mupamue, Kyoe 1no Tpém
ToukaM Ha péopax. Co3zaHne BEIHOCHBIX
YEepTEKEH U 3alKCh IIaroB NOCTPOCHUS

[ToBTOopenue anumerpun: Teopema o
HPOMOPLIUOHATIBHBIX OTPE3Kax.
[TomoOueTpeyroabHUKOB

[ToBTOpenue manumerpun: Teopema Menenas.
PacyeTsl B ceueHUsIX Ha BHIHOCHBIX YepTexkax.
HcTopusipa3BUTHSATUIAHUMETPUH U CTEPEOMETPUHN

KonTponbHas padota "AKCHOMBI CTEPEOMETPUH.
Ceuenus"

B3aumMHoe pacronoxeHue npsMbIX B
npoctpancTBe. CKpelIBarouIecs npsMele.
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IIpu3Haky CKpeUMBaIOIKXCS PSAMBIX.
[TapamienpHblEIPsIMBIE B IPOCTPAHCTBE

Teopema 0 CyIEeCTBOBAaHUM U €IMHCTBEHHOCTH
IPSAMOM NapaAJIJICIbHONW JAaHHOH IPSIMOH,
IIPOXOMAILEH Yepe3 TOUKY IIPOCTPAHCTBA U HE
JIe)Kalle Ha TaHHOM npsiMou. Jlemma o
[epeCeYCHUUIIAPAIIIENbHBIXITPAMBIXIIIOCKOCTBIO

[TapannenbHOCTh TpeX NpsIMbIX. Teopema o TpEx
napajieNIbHBIX NpsMbIX. Teopema o
CKPEIIMBAIOIIUXCAIPIMBIX

[TapannensHoe npoektupoBanue. OCHOBHBIE
CBOWCTBA MapaJUICTLHOTO MPOSKTUPOBAHHUSI.
N3o0pakeHuepasHbIxpuryp B
napayuIeTsHOUIPOCKITUI

[{enTpanbHas npoeKusa. YTO1I C
COHAIPAaBJICHHBIMHU CTOPOHAMH.
VYronMexIynpsmMbIMU

3agaun Ha JOKA3aTelIbCTBO U UCCIIENOBaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

ITonsATHA: apauIEIbHOCTD IPSIMOU U INIOCKOCTH
B npocTpaHcTse. [Ipru3Hak nmapamieabHOCTH
IPSIMOH U

mI0cKOCTH. CBOMCTBAMAPAIIIETbHOCTUIIPSIMOM U
IUIOCKOCTH

I'eomeTpuueckue 3aauy Ha BBIYUCIEHUE U
JI0OKa3aTeNIbCTBO, CBS3aHHBIE C MAPAJUIEIIBHOCTHIO
MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE
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[TocTpoeHue ce4eHUs, IPOXOIAIIETO Yepes3
JIAHHYIO MIPSIMYIO HA YEPTEKE U NapaJlIeIbHOTO
JIpyroi npssmoi. PacuéroTHomeHnit

[TapannenbHas NpoeKuys, IPUMEHEHUE JUIs
MOCTPOCHMS CeUeHUH KyOa 1 nmapaenenumnea.
CpolicTBanapasuiesenune1a u Ipu3Mbl

HapannenLHble IIJTIOCKOCTH. HpI/IBHaKI/I
MapalyiCJIbHOCTH ABYX IUIOCKOCTEH

Teopema 0 mapauieIbHOCTH U €IUHCTBEHHOCTH
MJIOCKOCTH, MPOXOSAIICH uepe3 TOUKY, HE
MPUHAJJIEKAUTYIO0 TAHHOW IIIOCKOCTH U
CJIEJICTBUS U3 Hed

CBolicTBa napamieiabHbIX MJIOCKOCTEN: O
MapajuIeIbHOCTU MPSIMBIX IEpECeUeHUs MIPU
MepPEeCeYeHNH IBYX MapajulebHbIX IIOCKOCTEH
TpeTbeit

CBoiicTBa mapauieIbHBIX IIOCKOCTEH: 00
OTPE3KaxX NapaJuICIbHBIX MTPAMBIX, 3aKJIIOYEHHBIX
MCXKAY HNapalJICIbHBIMU INIOCKOCTAMM; O
NEPECCUCHUN HpHMOfI C IBYMs MapaljICIIbHBIMU
TUIOCKOCTSIMU

[ToBTOpenue: Teopema [Iudaropa Ha mockocTu
IToBTOpEHME:
TPUTOHOMETPUSNPIMOYTOJIBHOTOTPEYTOJIBHUKA
CpoiicTBa Ky0a U IpSIMOYTOJIbHOTO
napajulesIenuIne1a

Brruuciienue UiMH OTpE3KOB B KyOe U
IPSAMOYIOJIBHOM Napajuleenunesie
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IlepneHqUKyYIAPHOCTD MPSAMOH U INIOCKOCTH.
IIpu3Hak NeprneHaUKyJIAPHOCTH IPSIMOU U
IUIOCKOCTH

IlepneH UKy IAPHOCTD MPSAMOM U INIOCKOCTH.
[Ipu3Hak NeprneHaUKyJIAPHOCTH IPSIMOU U
IUIOCKOCTH

Teopema 0 CyleCTBOBaHUM U €IUHCTBEHHOCTH
NPSAMOM, MPOXOASIIEH Yepe3 TOUKY
IPOCTPAHCTBA U NMEPIEHANKYIISIPHON K
IUIOCKOCTH

[110cKOCTH U EpHEHIUKYISIPHBIE UM MIPSIMBIE B
MHOTI'OI'paHHHKaX

[T1n0cKOCTH ¥ IEPIEHIUKYIISIPHBIE UM MIPSIMBIE B
MHOTOTpaHHHKaX

[Tepnienaukynsap u HakinoHHas. [loctpoenue
NEepPIEHINKYJIApa U3 TOYKU Ha MPIMYIO
[lepnenaukynsip u HakinoHHas. [locTpoenue
NEePHEHINKYJIApa U3 TOUKU HA IPIMYIO
Teopema o Tpéx nepneHAuKyIspax (mpsmas u
oOpaTHast)

Teopema o0 Tpéx nepneHAuKyIspax (mpsamas u
oOpatHasi)

VYTronMex 1y CKpeIuBaloIMMUACATIPIMBIMUA
[Touck neprneHANKYIAPHBIX MPSIMBIX C IIOMOIIBIO
NEePIEeHIUKYISPHBIX TUIOCKOCTEN
OpToroHaabHOEIPOECKTUPOBAHUE

[TocTpoenne ceueHmit Kyoa, IPU3MBI,
NPaBUIBHOMN NMUPAMHUIBI C TOMOIIIBIO



55

56

S7

58

59

60

61

62

63

64

65

66

OPTOTOHAJILHOW MPOEKIUU

[TocTpoenue ceuenuii Kyba, MpU3MBI,
MIPaBUJILHON MUPAMUJIBI C TOMOLIBIO
OpPTOTrOHAJIBLHOU MPOEKINH

CuMMeTpHsi B IPOCTPAHCTBE OTHOCUTEIHHO
wiockocTH. [Inmockoctucummerpuii B
MHOT'OIPAHHHUKAX

IIpu3Hak NeprneHauKyJIAPHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU
IIpaBunbHBIC MHOTOIpaHHUKU. Pacyér
paccTOSHUM OT TOYKHU J0 INIOCKOCTH
IIpaBunbHBIE MHOTOTpaHHUKU. Pacuér
pPacCTOSTHUM OT TOYKH J0 MIOCKOCTH

CriocoObI OMYCTHTD NEPIIEHANKYJISAPHI:
CUMMETPHS, CABUT TOYKHU IO MapaljieIbHON
IpSAMOi

CaBur 1o HenapauienbHON NPAMOM, U3MEHEHHE
paccTostHUM

KoHnTtponbHast pabota "B3anMHOe pacmnosoxeHne
MPSMBIX U TJIOCKOCTEHN B TpOCTpaHCTBE"
[ToBTOpEHME: Yroa MKy MPsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B IPOU3BOJIBHOM
TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB
IToBTOpEHME: YrOa MEKIY CKPEIMBAIOIIMMHUCS
IPSIMBIMU B IPOCTPAHCTBE

I'eomeTprueckne METObI BHIYUCIICHUS yTia
MEXIy NMPSMBIMUA B MHOTOTPaHHUKAX

JByrpanubliii yroji. CBOMCTBO JTUHEWHBIX YIJIOB
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JIBYTPaHHOI'O yTIJla

[Tepnienaukynsipubie mockoctu. CBOKCTBA
B3aMMHO NEPIIEHINKYJISIPHBIX MIOCKOCTEN

IIpu3Hak nepneHauKyJISIPHOCTH INIOCKOCTEH;
Teopema O IPSMOM NIEPECEUEHHUS IBYX
IJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPEThEHN
IUIOCKOCTH

[TpsMoyTOIBHBIN Mapasuienenunesn; Kyo;
MU3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenuIe1a

TeopeMa 0 JuaroHaljiv nmpsMoyroJibHOTO
napajjeacnuicaa u CICACTBUC U3 Hee

CTCpCOMCTpI/I‘{eCKI/Ie " IIPUKJIaIHBIC 3a1a4U,
CBsA3aHHBIC CO B3AMMHBIM PACIIOJIOKCHHUEM
MMPAMBIX U MJIOCKOCTU

[ToBTOpEHME: CKPEIIMBAIOIINECS TTPSIMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOTpaHHHKaX

[Tapa mapannenpHbIX TUIOCKOCTENW HA
CKPCIIMBAIOIINXCS NPSAMBIX, PACCTOSAHUC MCKIY
CKPEIIMBAIOIIUMHUCA MPSIMBIMU B IPOCTHIX
CUTYaLUAX

PaccTossHME OT TOYKH 10 INIOCKOCTH, PACCTOSTHHUE
OT MPAMOU 110 IIOCKOCTH

Brrunciienue pacCTOSHUN MEXKITY
CKPEILIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEePHEHAUKYIISIPHON IIJIOCKOCTH

TpéxrpanHblil yroy, HepaBEHCTBA JJIsI



77

78

79

80

81

82

83

84

85

86

87
88
89
90

91

TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB JIJIS
TPEXTPAHHOTO yIJIa

DJeMeHTHI CPepUIecKOil FTeOMETPHUH:
reoJIe3N4eCKue JIMHUMN Ha 3eMJie

Kontponbnas padota "Yriibl u paccrossaus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHHUK U €To0
DJIEMEHTHI"

[Tupamuga. Bunsl nupamui. [IpaBunbHas
nupamMua

[Tpusma. [IpsimMast u HAKIOHHASI IPU3MBIL.
[IpaBunpHasAnpu3ma

IIpsiMolt napaienenunen, NpsMoyroIbHbINA
napajuiesnienunesn, Kyo

BrinmykiasiemMmHOrOoOrpanauku. Teopemaldiinepa

Brinyknbie MHOrorpanHuku. Teopema Ditnepa.
IIpaBunbHBIE M NOTYTPABUIbHBIE
MHOTI'OI'paHHUKHA

Konrponsnaspabora "MHuororpanHUKT"

[TonsiTve BeKTOpa Ha MJIIOCKOCTH U B
IPOCTPaHCTBE

CyMMaBeKTOpOB
Pa3HOoCTBBEKTOPOB
[IpaBunonapannenenunena
YMHOXEHUEBEKTOPAHAYUCIIO

Paznoxenne BexTopa 1mo 6aszucy Tpéx BEKTOPOB,
HE JISKAIINX B OJHOH IIOCKOCTH

AN



92 CkansipHOENIpOU3BEACHNE 1

Brranciaenue yrjia MEXy BEKTOpaMu B

93 1
HPOCTPAHCTBE
94 [Tpocreiimmesanaun ¢ BEKTOpaMu 1
95 [Tpocreimuesanauun ¢ BEKTOpaMu 1
96 [Ipocreiimmesanadn ¢ BEKTOpaMu 1
97 [Tpocreimuesanauun ¢ BEKTOpaMu 1
98 O0600mIeHre U cuCcTeMaTH3 AU 3HAHIHA 1
99 O06o00611eHe U cucTeMaTU3alUsI3HaHUH 1
100  HroroBaskoHTpoOJIbHAspabOTA 1
101  UroroBaskoHTpoJbHaspaboTa 1
102 O000111eHrE U CUCTEMATU3 A3 HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102
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Ne

~

Temaypoxka

[ToBTOpEHME TEMBI
"KoopauHaTel BEKTOpa Ha
IJIOCKOCTH U B IPOCTpaHCTBE"
[ToBTOpenue tems! "CkanspHoe
MIPOU3BEIEHHE BEKTOPOB"

[ToBTOpEHUE TEMBI
"BolunciieHue yria Mexmuy
BEKTOpaMH B ITpoCTpaHcTBE"
[ToBTOpeHue TeMbl "YpaBHEHHE
MPSIMOM, IPOXOASILIEN Yepe3 IBe
TOYKH"

YpaBHEeHHE MIO0CKOCTH,
HOpMaJb, ypaBHEHHE MIIOCKOCTH
B OTpe3Kax

YpaBHEHUE IOCKOCTH,
HOpMaJib, ypaBHEHHE MIIOCKOCTH
B OTpE3Kax

BekropHoenpousseneHue

JIuHeliHpIeHEpAaBEHCTBA,
JMHEUHOEPOrpaMMUPOBAHNE

JIuHeiiHbIEeHEpAaBEHCTBA,

KoanuyecTBouacos

Bce
ro

KoHnTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

HJarausyq
eHus

DJIeKTpPOHHbIeU(POBBICOOPa3OBAT
eJIbHbIEPeCyPChI
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JIMHEHHOETIPOrPAMMHUPOBAHKE

AHaIUTUYECKHE METOIBI
pacuéra yria Mexay IpsSMbIMU B
MHOTOTpaHHUKAX

AHanuTHYeCcKHue METOAbI
pacdéra yria Mexmay
IJIOCKOCTSIMU B
MHOT'OTPaHHUKAaX

dopmyiia pacCTOSIHUSA OT TOUKH
710 IJIOCKOCTH B KOOPJAMHATaX

Haxoxnenue pacctosiHui ot
TOYKH JI0 IJIOCKOCTH B KyOe

Haxoxnenue paccTositHui OT
TOYKH J10 IUIOCKOCTH B
MPaBUIILHON MUPAMUJIE

KonTponbHaspabora
" AHanuTHYeCKasreoMeTpus"

CC‘-ICHI/IHMHOFOFpaHHI/IKOBZ
CTAaHAAPTHBICMHOT'OI'PaHHUKHA

CCIICHI/IHMHOFOFpaHHI/IKOBZMCTO
JACJICA0B

CedeHuss MHOTOIPAHHUKOB:
CTaHJIapTHBIE INTIOCKOCTH,
repeceyeHus NpsiIMbIX U
MJIOCKOCTEH

[TapamienbHbIe IpsIMBIE U

IIJIOCKOCTH: ITapaJlJICJIbHBIC
CCUCHUA
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[TapasienbHbIe IPSIMBIE U
IUIOCKOCTH: PaCUY€T OTHOLLICHUI

[TapasnsenbHble NpsiMbIE U
MJIOCKOCTH: YTJIbI MEXKIY
CKPEIIHUBAIOIIUMUCS TTPSIMBIMU

[lepneniuKyIsipHbIE IPSMBIE U
IJIOCKOCTH: CTaHJAAPTHBIE Mapbl
MEePIEHAUKYISPHBIX INIOCKOCTEN
U PSIMBIX, CHMMETPUU
MHOT'OI'PaHHUKOB

[lepnieHquKynsspHBIE IPAMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEPIEeHIUKYIISIPax
[IepneHquKynsIpHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JIIUH B
MHOTOTPaHHUKAX

[ToBTOpenue: omanu
MHOT'OYTOJIEHUKOB, (POPMYJTBI
JUTSI TUTOIIA/IeH, COOOpaKeHUs
o 100ms

[ToBTOpEHueE: momanu
MHOTOYTOJILHUKOB, ()OPMYJIBI
JUTSL TITOMIAICH, COOOpaKEHHUS
noxoous

[ToBTOpEHuUeE: momanu
MHOTOYTOJILHUKOB, ()OPMYJIBI
JUTSL TITOMIAICH, COOOpaKEHHUS
nmojpoous
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IImomanu ceuenmit
MHOTOTPaHHUKOB: ILIOIIAIN
MMOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHUS MOA00Us

IImomanu ceuenuit
MHOT'OTPaHHUKOB: ILIOIIAIN
MMOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHUS MOJ00Us

KonrtpomnbHas padora
"[loBTOpEHNE: MHOIOIPAaHHUKH,
CEYEHHUS MHOTOTPaHHUKOB"

O0BéM Tena. O0beEM
MPSMOYTOJIBHOTO
napasienenuneaa

3amaun 06 yaABOCHUH Ky0a, O
KBajipaType Ky0a; 0 TpUCEKIIUN
yria

CrepeomeTpuueckue 3aj1auu,
CBSI3aHHBIE C 00BEMOM
MPSMOYTOJIBHOTO
napasienenumneaa
[Ipuxknagueie 3a1auu,
CBSI3aHHBIC C BBIYHCICHUEM
00BEMa MPSAMOYTOIHHOTO
napasuienenumneaa
OO0BEMIPAMOUTIPU3MBI
CrepeoMeTpuiecKue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
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00BEMOB MPSAMON IPU3MBI

[Ipuknanuele 3aaaywu,
CBSI3aHHBIE C 00BEMOM MPSAMOit
MIPU3MBI

Brruucnenue o0EMOB Te €
TIOMOIIBIO OMTPENEITIEHHOTO
HHTErpaa.
O0BEMHAKITIOHHOUTTPU3MBI

Brruucnenue o0EMOB Te €
TIOMOIIBIO OMTPENEITIEHHOTO
unTerpana. O6bpEMnrupamuibl

dopmyrna 00bEMa MUPaMUJIBL.
OTtHoteHre 00HEMOB TUPAMUJL
¢ o0ITUM yTIIOM

dopmyna 00bEMa MUPaMUIBL.
OTtHoteHre 00bEeMOB TUPAMHU/T
C OOIIMM yTIIOM

CTGPCOMCTpI/I‘IeCKI/IC 3aJa4u,
CBsI3aHHBIE C 00BEMaAMHU
HaKJIOHHOM IIPpU3MBbI

CrepeoMeTpuiecKue 3a1a4u,
CBsI3aHHBIE C 00bEMaMU
MUPaMUIBI

[IpuknagHeie 3aga4m 1o TeMe
"O06BEMBI TEN", CBSI3aHHEIC C
00BEMOM HAKJIOHHOHW TPU3MBI
IIpukiagueie 3aga4m 110 TEME
"O0BEMBI TEN", CBSI3aHHEIC C
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00BEMOM MTUPAMHUIBI

[IpumeHnenne 0ObEMOB.
Brrauciienue pacctosHuS 10
TJIOCKOCTH

KonTponbHaspabora
"O6BbEMMHOTrOrpaHHuKa"

Hunuaapuyeckast HOBEPXHOCTb,
o0Opa3yronue MUIHHIPUISCKON
IIOBEPXHOCTH

Hunuuap. [psmon kpyrosou
e ap. [Inomans
MIOBEPXHOCTH LIAJIMHIPA
KoHndeckas oBEpXHOCTB,
o0pasyrolire KOHUYECKOn
nosepxHocTh. Konyc

CedeHue KOHyca MIOCKOCTHIO,
MapajyIeIbHOMN MIIOCKOCTH
OCHOBaHUs

VY ceu€HHBI KOHYC.
N300pakeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB
[Tnomanp 6okoBOM
MMOBEPXHOCTH U MOJHON

IIOBCPXHOCTU KOHYCa

IInowanes OOKOBOI
MMOBEPXHOCTH U MOJHOU
MMOBEPXHOCTH KOHYCa

CrepeoMeTpHUECKHUE 3a/1a41 Ha
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J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
IMOCTPOEHUEM CEYEHUI
LUIAHAPA, KOHyCa
CrepeomeTrpuueckue 3aa4i Ha
JI0KA3aTeNIbCTBO U BBIYMCIIEHUE,
IIOCTPOEHUEM CEYEHUI
oujinHApa, KOHyCca
[IpuknanHeie 3agauu,
CBSI3aHHBIE C UIMHIPOM

[Tpuxknagueie 3a1auu,
CBSI3aHHBIE C IUIUHIPOM
Cdepa u map

[Tepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u

cdepsl TNIOCKOCThI0. Bua u
n3o0pakeHuenapa

[Tepeceuenne cdepsl 1 mapa ¢
wiockocThio. Kacanue mmapa u
cepsl ockocThi0. Bua n
n3o00pakeHuenapa

VYpasuenue chepsl. [Lnomann
cthepsl u e€ yacTei

CummMmetpusiceps! U mapa

CrepeomeTpuueckue 3aaui Ha
JI0KA3aTelIbCTBO U BHIYUCIICHHUE,
CBSI3aHHBIE cO CEepoit U Mapom,
IIOCTPOEHUEM UX CEUEHUU
IIJIOCKOCTBIO
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CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTebCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO cpepoli U mapom,
IMOCTPOEHUEM UX CEUCHUU
IJIOCKOCTBIO

[Ipuxknaguele 3a1a4u,
CBSI3aHHBIE CO Cepol U mapoM
[ToBTOpEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYUCIIEHUS B
OKPY’KHOCTH, CTaHJAapTHbIE
mo100wst

Pa3znuynble KOMOMHAIIMY TEN
BpalIeHUs] U MHOTOI'PaHHUKOB
3agaun o TeMe "Tena u
ITOBEPXHOCTH BpanieHus"
3anauu o teme "Tena u
MIOBEPXHOCTHU BpaleHus"
Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"
O6nEm mumnaapa. Teopema 00
00BEME MPSMOTO UITUHIPA
Brruncnenue 00bEMOB Te ¢
TIOMOIIBIO ONIPENEIIEHHOTO
uHTerpana. O0bpEMKOHYCa
ITmowany OOKOBOM U ITOJIHOM
MOBEPXHOCTH KOHYyCa
CrepeoMeTpuiecKue 3a1auu,
CBSI3aHHBIE C BBIYUCICHUEM
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00BEMOB IUITUH/IPA, KOHYCA

[Ipuknanneie 3a1a4u 110 TEME
"O0BEMBI U IUIOLIATNA
noBepxHocTen Ten"

OO6béM 1mapa u mapoBoro
cektopa. Teopema 00 06bEMeE
mrapa. [Tnomans cheps.
CrepeoMeTpHyeCcKHE 33124,
CBSI3aHHBIE C BHIUMCIIEHUEM
00BEMOB 111apa, IAPOBOTO
CerMEHTa U IAapOBOI0 CEKTOPA

[IpuknagHbie 3a1a4M 11O TEME
"O0BEMBI TeN", CBI3aHHEIE C
00BEMOM I1apa U TUIOIIAIBI0
chepsl.
COOTHOIICHUSIMEXK Y TLIOIIASIM
UIIOBEPXHOCTEH U
00BEMaMHUITOIOOHBIXTE

[Tono6HbIe Tena B
npoctpancTBe. Mi3MeHeHue
00BbéMa Mpu o100 H.
CrepeomeTpuyuecKue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB TeJ U IUJIOLIAIEH
IIOBEPXHOCTEU

Kontponbnas padota "[lnomann
MTOBEPXHOCTH U OOBEMBI
KpYTJbIx Ten"

JIBr>KEHUs IPOCTPAHCTBA.
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OtoOpakenust. J|BmwkeHus: u
paBeHcTBO (uryp.
OO0111eCcBONCTBAABUKEHUMN

Bunwl nBukenuii:
MapaJuieIbHbIA NIEPEHOC,
LIEHTPAJIbHASL CUMMETPUS,
3epKaJibHasi CHMMETPUS,
IIOBOPOT BOKPYT MPSIMOMN

[IpeobpazoBanus nog00Hs.
[Ipsimas u cepa Ditnepa
I'eomerpuueckue 3agaun Ha
IIPUMEHEHHE JBUKCHMUS

Kontponbnas padota "Bekropsl
B IIPOCTpaHCTBE"

Ob6o6maromiee nosropenue 11
MOHATUM U METOJIOB Kypca
reometpun 10—11 ximaccos,
cUcTeMaTu3alus 3HaHUI:
"[TapanienbHOCTh NPSAMBIX U
IJTOCKOCTEM B MPOCTpaHCTBE"

Ob6o6maromee nosropenue 11
MOHATUI U METOJIOB Kypca
reometpun 10—11 xmaccos,
cUCTeMaTH3alis 3HaHUH:
"BekTopsl B mpocTpaHcTBe"

Ob6o6maromee nosropenue 11
MOHATUI U METOJIOB Kypca
reometpun 10—11 xmaccos,
cUCTeMaTH3alus 3HaHUH:
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"BexTopsl B mpocTpaHcTae”

O6o6maromee moropenue 11
MOHSATHH M METOJIOB Kypca
reometpun 10—-11 kiaccos,
cucTeMaTH3alys 3HaHU:
"O6beM MHOTOTpaHHuKa"

O6o6maromee moropenue 11
HOHATUHI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3alys 3HaHU:
"O6beM MHOTOTpaHHUKa"

O6o6maromee moBropenue 11
MOHATHI U METOJIOB Kypca
reometpun 10—11 kiaccos,
CUCTeMAaTH3aIHsI 3HAHHIA:
"[Lnomaau MOBEpXHOCTH U
00BEMBI KPYTJIBIX TET"
O6o6maromee moBropenue 11
MOHSTHI U METOJIOB Kypca
reometpun 10—11 kmaccos,
cUcTeMaTu3alus 3HaHUI:
"ILmomaau MOBEPXHOCTH U
00BEMBI KPYTIIBIX TEN"
HroroBasikoHTpoibHasipaboTa
HroroBasikoHTpoapHasgspadoTa
[ToBTOpeHue, 06001IeHNE U

cUCTeMaTH3alusd 3HaHUHI

Hctopus pa3Burus
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10

10

CTEPEOMETPUU KAK HAYKHU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus passurus
CTEPEOMETPUU KAK HAYKHU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
VMH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus passurus
CTEPEOMETPUU KAK HAYKHU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus passurus
CTEpEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus passurus
CTEpEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTHH COBPEMEHHEBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropus passurus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B pPa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH



Hcropus passurus

10 CTEPEOMETPUU KAK HAYKHU U €€
pOJIb B pa3BUTUN COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX

TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

MaremaTuka: anredpa U Hayajla MAaTEMaTUYECKOIO aHaIu3a, TEOMETPHSL.
I'eomeTpus. 10-11 kmaccel: yue.misio0pa3oBaT. opraHu3aliyii: 0a30BbIi U

yray6a. yposuu/ JI.C. Atanacsa u ap.- M.:: [IpocBemenue,2022

METOINYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
MaremaTuka: anredpa U Hayajla MAaTEMaTUYECKOIO aHaIu3a, TEOMETPHSL.
['eomerpusi. 10-11 kmacce:yue6. st o0eoOpa3oBar. opraHu3aiuii: 6a3oBslil U

yriy6o:n. ypoBuu/ JI.C. Aranacsa u ap. M-: IIpocsemenne,2022

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

S-xnacc






