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IMNOACHHUTEJIBHASA 3AIINCKA

['eomerpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHusl, TaKk Kak 00ECIEYMBAET BO3MOKHOCTh U3yUYEHHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH W NPEIMETOB T'yMAHHTAPHOIO IMKJIA.
[Tockonpky  JOrMYecKOe  MBIIUICEHHE,  (QOopMUpyeMOe  TpU  HU3yUYEHUHU
00y4arolMMUCs MOHATUINHBIX OCHOB I€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUHN MPU PEIICHUH T€OMETPUUYECKUX
3aa4y, YMEHHME BBIJIBUTaTb M ONPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSL TIPH PELIEHUM 33Ja4 €CTECTBEHHO-HAyYHOI'O LMKJIA, B YaCTHOCTHU
¢uznyeckux 3anad.

[{enb ocBoeHus mporpaMmMbl yueOHOro Kypcea «I'eomeTpus» Ha yriryOaéHHOM
YpPOBHE — pa3BUTHE MHIUBUAYAJIbHBIX CHOCOOHOCTEM 0O0ydYarolmuxcs Mpu
U3YYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH nmpeaMeTHO obnactu «MaremaTtuka u
nHpopMaTrKa»  4yepe3  O0ECIICYCHHE  BO3MOXXHOCTH  IIPHOOPETCHHS U
UCIIOJb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKHUX 3HaHMM W JIEeHCTBUH,
crneuUYHBIX T€OMETPUH, U HEOOXOJAUMBIX ISl YCIEIIHOT0 NpohecCuOHAIBHOTO
o0pa30BaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MaTEMATHKHU.

[IppopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpUM Ha YriyOJIEHHOM YpOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 6a30BOr0 YpOBHS, SIBISIOTCS:

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

(dopMHpOBaHHE TMPEICTABICHUS O MPOCTPAHCTBEHHbIX (UIypax Kak o
BOKHEHUIINX MAaTEMATHYECKHX MOJEISAX, MO3BOJSIIOIMIMX ONMCHIBATH U H3y4aTh
pa3HbIE SBJICHHS OKPYXKAIOLIEro MUPA, 3HAHUE NOHIATUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reoMeTpuu;

dbopMHpoBaHHEe  yYMEHHMS  BJAJE€Thb  OCHOBHBIMM  MOHSTHUSMH O
IPOCTPAHCTBEHHBIX (PUTrypaXx M HX OCHOBHBIMHU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyn U yMeHHE UX MPHUMEHSATb, YMEHHUS JOKa3bIBaTh TEOPEMbl M HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI PEIICHHUs 3a/1aY;

dbopMHpoBaHrE YMEHHS paclioO3HaBaTh HAa YepTekKax, MOACNSIX U B pealbHOM
MUpE MHOTOTPAHHUKM M Tejla BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPUYECKHUE
MOJIENH;

¢opMupoBaHHE TMOHMMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO MOCTPOSHUS
MaTeMaTUYeCKUX TEOpHUi, (popMHUpOBaHME MOHUMAHUS POJIM AKCUOMATUKH IPHU
MIPOBEICHUH PACCYKJICHUN;

(dbopMHpOBaHHWE yMEHUS BIAAETh METOJAMHU JOKA3aTelbCTB U aJrOPUTMOB
pELICHHs, YMEHUSI UX NPUMEHATh, MPOBOJUTH JI0OKA3ATEJIbHBIE PACCYKICHUS B
XOJI€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dopMupoBaHHE MPEJICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBaHMY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM AKCUOMATHKY B MPOBEACHUHU
JNEAYKTUBHBIX PaCCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTYalbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEM 00yUaroIMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIILCKUX
yYMEHUH, KpUTUYHOCTU MBIILJIEHUS, UHTEPECca K U3yUEHHUIO T€OMETPUH;

(dopmupoBaHre (DYHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPHH:
YMEHUS PACHO3HABATh IPOSIBJICHUS TI'€OMETPUYECKUX NOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyalUsX U MPHU U3YUYEHUU APYTHX
y4eOHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEW,
MOJICJIMPOBAHUSl PEaJbHBIX CHUTYallMi, HCCIEI0BAaHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNHN [TOJYYEHHBIX PE3YIIHTATOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 xmaccax sBistoTcs:  «[IpsiMble W TMJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHuku», «Tema BpameHus», «BekTopel UM  KOOpPAUHATHL B
IPOCTPAHCTBEN, «JIBUAKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOy4YeHHS B
10-11 kmaccax, OTHOCUTCSA KO BCEM COJEpPKaTEIbHBIM JUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE  JIOTMUECKMX YMEHHMH  pachpelnensieTcss He  TOJIbKO IO
COJIep>KaTeJIbHbIM JIMHUSIM, HO U 10 rogam o0yuenud. Coaep:kaHnue oOpa3oBaHMs,
COOTBETCTBYIOIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanpHoil padoueit
IpPOrpaMMbl, paclpeleEHHbIM IO ToJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIPOCaM 00yUaroIuecs
oOpalaquch HEOJHOKpPATHO. OTO  MO3BOJIAET  OPraHHM30BaTh  OBJAJCHHE
r€OMETPUYECKUMHU MOHATHSIMHU M HaBBIKAMH ITOCJIEI0BATEIBHO U MOCTYNATENbHO, C
cOOJIIOIEHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00ydYaroluXcsl, paciupsisi U yriayOouss
e€, 00pa3ys MpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3nath  ycnmoBus ans  AuddepeHuuanuu  o0ydeHHs, IOCTPOCHUs
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX IMporpamMM, OOeCHeuuTh YriyOJIEHHOE
U3y4YEHHUE T€OMETPHUH KaK COCTaBJsitolIel yueOHoro npeamera «MaTteMaTukay;

MOJATOTOBUTh OOYYaIOIIMUXCA K MPOAOHKEHUI0 H3YUYEHUSI MAaTEeMaTUKH C
yu€ToM BbIOOpa Oyaymied mpodeccuu, oOecrneunBas MPEEMCTBEHHOCTh MEXTY
o01uM 1 podeccuoHaTBFHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha YriyOJIEHHOM 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 KJIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnonokeHue IMpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajuleJibHble W CKpeluuBaronecss npsMble. [Ipu3Haku CKpemmBarOmumxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTEW B MIPOCTPAHCTBE: MapajlieIbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD IPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHUE, H300paKeHue
¢uryp. OCHOBHBIE CBOMCTBa MapaJlICIbHOTO MNpOeKTHpoBaHUs. W300paxeHue
buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIy MPSAMBIMH B IPOCTPAaHCTBE. [lapayyieIbHOCTh TNIOCKOCTEN: MapaJuleIbHbIE
IIJIOCKOCTH, CBOMCTBa IapajuIeNIbHBIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTU: TETpajlap, Napajulelenumne],
MMOCTPOCHUE CEUYCHUU.

[lepnieHAUKYJISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHANKYIISPHBIC MPSIMBbIE B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAJUIEIABHBIE M IEPIECHIUKYISIPHBIE K IIJIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O IPsAMOU
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronanbHoe IIPOCKTUPOBAHUE.
[lepieHAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 7O  IUIOCKOCTH,  TOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: MPU3HAK NEPHEHIUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MEPHEHIUKYISIPaXx.

Yrisl B NMPOCTPAHCTBE: yroJl MEXAY NPSIMOM MU IUIOCKOCTBIO, JABYTI'DAHHBIN
YIOJI, JIMHEWHBIM yToJl ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PaHHBIE YTJIbI.
CBoiicTBa TUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKMX U
JBYTPAHHBIX YIJOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHU

Buzasl MHOrOrpaHHuKOB, pa3BEpTKa MHoOrorpaHHuka. Ilpusma: n-yrosnpHas
npu3Ma, npsiMasi 1 HaKJIOHHasl IPU3Mbl, OOKOBasi U MOJIHAs MOBEPXHOCTH 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€HHass nupamuabl. CBolicTBa péGep M OOKOBBIX TIpaHei
NpaBWIbHOW mnupamuibl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IMpaBUJIbHAS IpU3Ma U



IIpaBWJIbHAS IMPAaMHIA, TPABUIbHAS TPEYroJIbHAs IHPaMHUAA W NIPaBUJIBHBIN
TeTpa’ap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOAEKa’Ap U UKOCAP.

Brluncnenue 3JE€MEHTOB MHOTOIPAaHHUKOB: péOpa, AuaroHaiu, YrJbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMOWM MPHU3MBI,
IVIOLAJAb OCHOBAaHWUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBI.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPaMUJIbL,
TeopeMa O IUIOLIAAN YCEYEHHOU TUPaAMHU/IBI.

CummeTpuss B NPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM  MPABWIBHBIX
MHOT'OTPpaHHUKOB. CHUMMETpHsT B IPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJIenunea, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpUS IPaBUIBHOU
IIAPAMHUJIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[€HCTBUSI ¢ BEKTOpPAMU: CI0KEHUE
Y BBIUMTAHHUE BEKTOPOB, CYMMa HECKOJIbBKMX BEKTOPOB, YMHOKEHHUE BEKTOpa Ha
yucino. CBOMCTBA CIOKEHHSI BEKTOpOB. CBONCTBAa YMHOKEHHUSI BEKTOpPAa Ha YHCIIO.
IToHsaTHE KOMIUTaHApHBIE BEKTOpHI. [IpuM3HAK KOMIUIAaHApPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O PaA3IOKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHaTel Bektopa. CBs3b MEXAy KOOpAWHATAMH BEKTOpa U
KOOpAMHATAMHA TOYEK. YTOJN MeXIy BekTopamu. CkalspHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalenus

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAs TOBEPXHOCTD,
chepudeckass TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpamieHwus:
MWINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpaIlieHus Ha TUIocKocTh. Pa3Béprka mumuHapa u koHyca. Cummetpus chepsl u
nrapa.

O0béM. OcHOBHBIE CcBoOiicTBAa O00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO TMapajuienenurnena u cieactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TMPU3MBI, IWJIWHIPA, MHpaMHUIbl U KoHyca. OOBEM IIapa U MapoBOTro
CeTMEHTA.

KoMOuHnanun Tenm BpamieHuss ¥ MHOTOTrpaHHWKOB. [Ipu3ma, BmmcaHHas B
MWINHAP, OINHCAaHHAas OKojo muinuHapa. Ilepecedyenune cdepbl M 1mapa c
wiockocThio. Kacanue mapa u cdepsl miockocTbio. [loHATHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIOaab chepbl U €€ yacTel.
[Togobue B mpocTtpancTBe. OTHOIIEHWE OOBEMOB, ILIONIAACH MMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoreTus. Pemienue 3amau Ha
MJIOCKOCTH C UCIIOJIB30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOIOTPAHHUKOB U TEJ BPALIEHUS: CEYEHUS UINHIpPA
(mapayienbHO M TEPHEHAUKYJSIPHO OCH), CEYEeHHMs KOHyca (IMapajuieibHbIe
OCHOBAHUIO U MPOXOJISIIME Yepe3 BEPIIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHHUS
CEUCHUM: METOJ CIE0B, METOJI BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEepeHOca
CEKYyIIEH MJIOCKOCTH.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

Bekropel B mOpoctpaHctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXeHHE BeKTOpoB. CBOMCTBa BEKTOPHOTo yMHOXeHUs. [IpsimoyronbpHas
cucTteMa KoopauHat B mpoctpancTBe. KoopauHatel Bektopa. PaznoxkeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TPH PEIICHHH TE€OMETPUUECKHUX
3aaad.

J{BMKEeHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrkeHuUss U paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. Buasl JBMXKEHUN: TapaliebHbIA MEPEHOC,
LHEHTpaJbHas CHUMMETpPHS, 3€pKalbHasi CUMMETpHUs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonobus. [Ipsamas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIMTaHHE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HAa  POCCHHCKOrO  OOINEeCTBa,  IPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAxX (PYHKIIMOHHPOBAHUS DPA3IUUYHBIX CTPYKTYp, SBICHUH,
nporeAyp TPakIaHCKOTO oOIecTBa (BBIOOPHI, OMNPOCHI W JIPyroe), yMeHHue
B3aUMOJICHCTBOBAaTh C COIIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOe BOCTIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUHCKOM T'PaKIaHCKONH HIACHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOILICHHE K
JOCTHKECHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BaHUE OTHUX JOCTHKEHHUM B JAPYrUX HayKax, TEXHOJOTHsAX, cdepax
SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUHUCKOro Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEICHUS, CBSI3aHHOTO 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, PEIICHUH, pacCyXJACHUN, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIEeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

chOPMUPOBAHHOCTb YMEHHUS TPUMEHSATH MaTEeMaTUUYECKHWE 3HaHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/I0OPOBbIO (3I0pOBOE€ MUTaHHUE, COANIAHCUPOBAHHBIN PEXUM 3aHATUU U
OTJIbIXa, PETyJspHas (uU3NUecKasi akTUBHOCTb), (PH3NYECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEILHOMN JIESITEILHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYHdy, OCO3HAHHE IIEHHOCTH TPYAOJIO0OUs, HHTEpPEC K
pasmuuHbBIM  cepamM  TIPOPECCHOHABLHOW  JIEATCIIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKCHHSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccun W pean3oBbIBAaTH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
FOTOBHOCTh M  CIIOCOOHOCTH K  MaTeMaTUueckoMy  OOpa3oBaHUI0O U



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

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTb  JKOJOTMYECKON  KyJIbTYypbl, TOHUMAHUE BIUSHUS
COIMAIbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIUATBLHOMN
Cpeibl, OCO3HaHUE II00aTbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OpUEHTAIIHS
HAa TPUMCHEHHE MAaTeMAaTUYeCKHX 3HAaHWA JUIsl pelieHus 3agad B 00JacTu
OKpYyXalolenh cpepl, IJIaHUPOBAHME TOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKHW W  OOIIECTBEHHOW  MPAaKTUKH, [OHHUMaHUE
MaTEMaTUYECKOM Hayku Kak cdepbl 4YeIOBEUYECKOW AesTeNIbHOCTH, STaroB €€
pa3BUTUSIT W 3HAYMMOCTH JUISl Pa3BUTHUS [MBUJIU3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypOW Kak CpEeACTBOM TMO3HAHUS MUPA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JESTEIbHOCTh
WHMBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

ba3oBble jornueckue AecTBU:

BBISIBISITh U XapAaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKM MATEeMaTUYECKHUX
OOBEKTOB, TOHATHI, OTHOUICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
oTnpeieNIeHUs] TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KilacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS M CPABHEHUSI, KpUTEPUHU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUPOBATH U  MPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIE ¥ OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIE U OOIIHIE, YCIOBHBIC;

BBISIBIISITh MATEMATHUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOIIOJCHUSAX U YTBEPKICHHSIX, MpeajiaraTb KPUTECPUU IS
BBISIBIICHUS 3AKOHOMEPHOCTEN U TPOTHUBOPEUHNIA;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUECHUI, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUI
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

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

Bba3oBble nccienoBare/ibCKue AeiiCTBUS:



WCIIOJb30BaTh BOMPOCHI KAaK HCCIEIOBATENbCKUNA MHCTPYMEHT IO3HAHUS,
dbopMyupoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MpodIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MIO3ULIMIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEAOBAHKE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro 00beKTa, IBJIICHU, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBJICHUSIMU, TIPOIECCAMU;

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

MPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHUE IMPOLECCA, 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(DOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3JIMYHBIX BHUAOB U
dbopm npeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpPMAIHIO, MPEJACTABIATh €€ B PAa3IUYHBIX (opmax,
WUTIOCTPUPOBATh TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHdopmauu o CaMOCTOSITETIbHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1edCTBHS

OoOmmenne:

BOCIIPMHUMATh U () OPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUIMHU H
HeassMU OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JlaBaTh MOSCHEHUS MO XOAY PELICHUs 3a/lauu,
KOMMEHTHUPOBATH MMOJTYYCHHBIN pe3yibTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, peliaeMo 3ajadu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TIOUCK
pEIIeHUs], COIMOCTABIATh CBOU CYXKACHUS C CYXICHUAMHU APYTUX YYaCTHUKOB
Juanora, oOHapyKUBaTh Pa3Wyue U CXOJICTBO MO3HUIIMM, B KOPPEKTHOU (opme
(bopMyIIHpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTABIISATh PE3YJIbTAThl PEIICHUS 3a/1a4uM, SKCIIEPUMEHTA, MUCCIIeI0BaHusI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMar BBICTYIUIEHUS C Y4E€TOM 3ajad
MpEe3CHTAIUU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a/1a4l, BIOUPATh CIIOCOO pElIEHUs C
y4E€TOM MUMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U 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
cnoco0amMu CcaMONPOBEPKU, CAMOKOHTPOJSL Ipollecca M pe3ylibTaTa PpEIICHHS
MaTeMaTU4eCKON 3a/1a4H;

MpPEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a7auH,
BHOCUTh KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JIAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

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

CoBMecTHAs 1eATeJILHOCTD:

MOHMMATh W HMCHOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U WHIUBUAYAIbHOU
paboThl mMpU pEHIeHHH YYeOHBIX 3a7ad, MPUHUMATh IeJIb COBMECTHOMU
JIEATEeIIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW paboThl, pacrpeneisTh
BUJIbI palboOT, JOrOBapuBaTHCS, OOCYX AaTh MPOLECC U pe3yiabTaT pPadoTHI,
000011aTs MHEHUS HECKOJILKHX JIIOJIEH;

y4acTBOBaTh B TPYNMNOBBIX GopMax paboThl (0OCyXkaeHHS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOTHl W
KOOPJAVUHUPOBATh CBOW JACHCTBHUS C JPYTMMH YJE€HAMH KOMAaHIbI, OIEHUBATh
KaueCTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
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 TMPUMEHATH AKCHOMBI CTEPEOMETPUM M CIEACTBUSA U3 HUX MHPHU PELICHUU
r€OMETPUYECKUX 3a/1a4;

e KJIACCU(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

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

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMH, CBA3aHHBIMUA C MHOTOTPaHHUKAMU;



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

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

e CBOOOJIHO ONEpUPOBATH TMOHSTUSMU, CBSI3aHHBIMHM C  CEUYEHUEM
MHOTOTPaHHUKOB TIJIOCKOCTHIO;

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

e CTPOUTH CEUYCHHUSI MHOTOTPAHHUKOB PA3TUYHBIMU METOJAMU, BBIMOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (hUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPHSI B MPOCTPAHCTBE, LEHTP,
OCb M IUJIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPHUU
uryper;

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

e BBINOJIHAITH JACUCTBUS HaJl BEKTOPAMHU;

e pelarh 3aJa4d Ha JOKa3aTEIbCTBO MAaTeMAaTHYECKHX OTHOIICHUN H
HaxO0XXJICHUE TC€OMETPUYECKUX BEIUYHMH, IMPUMEHSSI HU3BECTHBIE METOMbI
MIPU PEIICHUH MaTeMaTUYeCKUX 3aj1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CIIOHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (QUTrypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKax;

e TMPUMEHATH T[OJYYECHHbICE 3HAHUS HA MPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEANbHBIE CUTyallH, MPUMEHATh MU3yUYEHHBIE MOHATUS B
mpoliecce IMOMCKAa  pelieHust MaTeMaTU4yecku  CcQopMyIHpOBaHHON
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 HAX0KJICHUEM F€OMETPUUYECKUX BEJIMYNH;

e WMETh MPEJCTABJICHUS 00 OCHOBHBIX ATalax pa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHIaMEeHTa Pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 kiacca oOyyaromuiicst Hay4uTCst:



CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C LWJIMHJIPUYECKOM,
KOHUYECKOW U c(hepruyeckord TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
HOJIyYCHHUS;

OIepUpPOBaTh MOHATUAMM, CBA3aHHBIMH C TEJIAMH BPAUICHUS: [IWJIMHIPOM,
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 MOHATUSAMH, CBSA3aHHBIMH C KOMOWHAIMSIMHU TeEl
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHHUK, BIHCAHHBIA B cdepy U
ONMMCAHHBIA OKOJO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIlCHMUS;

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

n300pakaTh M3ydyaemble (UTYpBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJIl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAICHHUS;

U3BJIEKaTh, WHTEPIPETHPOBaThH M MpeoOpa3oBbIBaTh HH(OpMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH ONEPALIMH HAJl BEKTOPAMHU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJINHAT;
pemaTh reOMETPUYECKHE 3a/1a4l Ha BBIUMCIIECHUE YIVIOB MEXIY MPSMBIMHU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH O TUIOCKOCTH, 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, I[EHTPAIbHOM CUMMETPUM, 3€pPKAIBHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOI, MpeoOpazoBaHusl moao0us;
CTPOUThH CEYEHUsT MHOTOTPAHHUKOB M TEJ BpAIICHMS: CEYEHUS LUIUHAPA
(mapanenbHO U NEPHEeHIUKYIISIPHO OCH), CEUEeHHUs KOHyca (MapaieibHble
OCHOBAHMIO U MPOXOISAIIUE YepPEe3 BEPIIUHY ), CEUEHUS 1Iapa;
UCIOJIb30BaTh METOJbl IOCTPOEHUS CEUEHUU: METOJ CIIEI0OB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITIOCKOCTH;



JI0OKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeoMeTpuueckre (akThl U1 PEIICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIArarOlUX HECKOJIbKO IIArOB pELICHUs, €CIH YCIOBHS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

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

IPUMEHATH MPOTrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  IOJIYYEHHbIE  3HAHUA  HA  MPAKTUKE:  CPaBHUBATD,
AHAIIM3UPOBATH U OLICHUBATH PEATBLHBIE CUTYallMU, IPUMEHATh U3YUYEHHbIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B MPOLECCE MOUCKA PELICHHS
MaTeMaTU4ecku  CHOPMYITUPOBAHHOM  TPOOJIEMBI,  MOJEITUPOBATH
peallbHbIE CUTYallMd Ha S3bIKE T€OMETPUU, UCCIEN0BaTh IOCTPOCHHBIC
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUUECKUX TIOHATUM U TEOpEM,
anmapara anreOpbl, peniaTh MPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
HAXOKJACHUEM I'€OMETPUYECKUX BEJIUYNH;

UMETh MpeCTaBiIeHUs] 00 OCHOBHBIX 3Tallax pPa3BUTHUSI T€OMETPUH Kak
COCTaBHOM 4yacTu (PyH1aMeHTa Pa3BUTHS TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

BBenenue B cTepeoMeTpuio

B3anMHOe pacnosioxkeHUe NpsMbIX B
IIPOCTPAHCTBE

[TapaynenbHOCTh NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[lepneH UKy AAPHOCTD NMPSMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE

VYTrasl ¥ paccTosiHUA
MHoOrorpaHHuK"
Bexkropsl B IpocTpaHCTBE

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITIS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

Koan4yecTBo 4acoB

Bcero

23

25

16

12

102

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTte/ibHbIE

pecypchbl



11 KUIACC

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Ne i/

Ananutmdeckas reoMeTpusa

[ToBTOpenue, 0000IICHNE U
cucTeMaTu3alus 3HaHUU

O6bEéM MHOTOTpaHHHUKA
Tena BpaieHus

[Tomraay MOBEPXHOCTH U 0OBEMBI
KPYTJBIX TET

JBroxenus
[ToBTOpeHnue, 060061IeHNE U

cHCTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I1IO I[TPOTPAMME

KoanuyecTBO 4acoB

Bcero

15

15

17
24

17

102

KoHTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3y4yeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl

OcHOBHbIE IpaBUIIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, apalieIbHbIX 1
NPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonsATHA cTepeomMeTpHun: TOUKA, IpsIMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE

MpaBUJia M300paKCHUS Ha PUCYHKE 1
TUTOCKOCTH, MapajlieIbHBIX MPSMbBIX

(OTpe3KoB), cepeIMHBI OTPE3Ka

[TonsTHs: mepecekaronuecs MIOCKOCTH,
nepecekaronmecs npsimasi ¥ miocKoCTh; 1
MOy IPOCTPAHCTBO

[TonsTHs: mepecekaronmecs MIOCKOCTH,
nepecekarommecs mnpsimasi ¥ iaocKoCTh; 1
MOJIyTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHHe

MPOCTEHIINX IPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHMKH, U300pakeHHe

MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIIHNX O0HEKTOB

AKCHOMBI CTEPEOMETPHUHU U TIEPBbHIE 1



10

11

12

13

14

CJIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
ciencTsus n3 HuX. CriocoOrnI 3a1aHus
MPSIMBIX U TJIOCKOCTEHN B IPOCTPAHCTBE.
O06o03Ha4YeHUs IPAMBIX U TJIOCKOCTEH

N300pakenne ceueHnit mupamMusl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT YEPE3 X
pé6pa. N3o0paxeHue nepecedeHms
MOJYYEHHBIX IUIOCKOCTEN. PackpaimmBanue
MTOCTPOCHHBIX CEYCHHI Pa3HbIMH LIBETaMU

N300pakeHne ceueHnit mupaMuIsl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOJAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHus
MOJTYYEHHBIX TIOCKOCTeH. PackpamBanue
MOCTPOEHHBIX CEYCHUH Pa3HbIMHU IIBETAMH

N300pakeHne ceueHnit mipaMuIsl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOJAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHms
MOJTYYEHHBIX IOCKOCTeH. PackpamBanue
MIOCTPOCHHBIX CEYCHUI Pa3HbIMHU IIBETAaMH

N300pakenne ceueHnit mupaMuIsl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT YePe3 UX
pé6pa. N3o0paxeHue nepeceueHms
MOJTy4YEHHBIX TUIOCKOCTeH. PackparBanue
MTOCTPOCHHBIX CEYCHHI Pa3HBIMH LIBETaMU

MeTon ciie10B JUIsl IOCTPOEHUS CEUEHU N
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Mertopa cieoB Ui OCTPOCHHS CEUECHUH.
CBoiicTBa niepece4eHnid IpsSIMbIX U
IJIOCKOCTEN

Merton cnenoB 11l TOCTPOCHUS CEUCHUM.
CBoiicTBa nepecevueHuil MpsIMbIX U
IJIOCKOCTEN

[TocTpoenue ceueHuii B mupaMu/ie, Kyoe
1o Tpém ToukaM Ha p&bpax. Co3znanue
BBIHOCHBIX YEPTEXKEW U 3aMKCh 111aroB
MIOCTPOEHUS

[TocTpoenue ceuenuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&opax. Co3zmanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
IIOCTPOEHHUS

[TocTpoenue ceuenuii B mupaMu/ie, Kyoe
1o TpémM ToukaM Ha p&opax. Co3zmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

[TocTpoenue ceuenuii B mupaMu/ie, Kyoe
1o TpémM ToukaM Ha p&bpax. Co3zmanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MIOCTPOEHUS

[ToBTOpenue nmnanumerpun: Teopema o
MIPOIMOPLHOHANIbHBIX oTpe3kax. [lomobue
TPEYTOJIbHUKOB

IToBropenue manumerpun: Teopema
Menenas. PacueTsl B CEUEHUSIX Ha
BBIHOCHBIX 4epTexkax. Mctopus pa3Butus
IJJAHUMETPUU U CTEPEOMETPUH
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KonrtpomnsHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoOe pacnonoxeHue npsiMbIx B
npocrpancTse. CKpelnBaronmecs
npsmble. [Ipu3Haku ckpemuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cymecTBOBaHUH U
€JMHCTBEHHOCTH IIPSIMON MMapajuIeIbHON
JAHHOM NPAMOM, IPOXOASAILEH Yepe3 TOUKY
IPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapajuIeIbHbIX MPSMBIX INIOCKOCTHIO

[TapannenbHOCTB TpeX NpsIMbIX. Teopema o
TPEX MapajuledbHbIX NPAMBIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

[TapannensHoe MPOEKTHPOBAHHE.
OcHoOBHbIE CBOMCTBA MapaylIeIbHOTO
poeKTHpoBaHus. M300paxeHnne pa3HbIX
¢uryp B napajsienbHON NPOESKIUN

LlenTpanbHas npoekius. Yrou ¢
COHANpPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXy NMPSIMbIMU

3amayn Ha TOKa3aTeILCTBO U
HCCIIEIOBAaHNE, CBA3aHHBIE C
PacCIOJI0KEHUEM MPSMBIX B IPOCTPAHCTBE
[TonsATHA: MapamIebHOCTD NPSAMOKN U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
NapaJUICIIBHOCTH MPSIMOU U TUIOCKOCTH.
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CaoiicTBa napamieabHOCTH NIPSIMON U
IJIOCKOCTH

I'eomeTprueckue 3a/1a4y Ha BHIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
[apaJIeIbHOCTHIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

ITocTpoenue cedeHus, MPOXOIALIETO YEPE3
JAHHYIO NPSIMYIO HA YEPTEXKE U
NapajuIeIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUH

[TapannensHast npoeKUUs, IPUMEHEHUE
JUTSI TIOCTPOCHUS CEUCHHH Ky0Oa 1
napannenenunena. CBoiicTBa
napajiesienume a u Ipu3Mbl

[TapannensHele iockocty. [pusnaku
napajieNbHOCTH JIBYX INIOCKOCTEH

Teopema o0 napamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOIISIHIeﬁ
yepes TOUKY, He MPUHAJICKAILY IO JaHHON
IJIOCKOCTH U CJIEJICTBUSA U3 HEE

CaolicTBa napasuieabHbIX INIOCKOCTEN: O
[apaJlIEIbHOCTH IPSIMBIX IIEPECCUECHMS
IIPU NIEPECEUYECHNUH JIBYX MAPAJUIEIIBHBIX
IJTIOCKOCTEH TpeThen

CBoiicTBa mapanienbHbIX IOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX NPSMBIX,
3aKJIIOUYEHHBIX MEX/y MapaieIbHbIMU
IJIOCKOCTSIMU; O MIEPECEUEHUU MPSMOiL ¢
JBYMs apaJlIelIbHbIMU TJIOCKOCTSIMU
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[ToBropenue: Teopema [lugaropa Ha
IUIOCKOCTHU

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJILHOTO TPEYTOJIbHUKA

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napasuiesienunesa

Brruncnenue JUIMH OTPE3KOB B KyOe u
IPSIMOYTOJIBHOM I1apajulelICIIUIIe e

[TepieHAMKYISAPHOCTD MPAMOUN 1
mockocty. [Ipusnak
NEPIEHIUKYJISIPHOCTH IPSIMON 1
IJIOCKOCTH

[lepieHAMKYISIPHOCTD MPAMOUN 1
mwiockocTu. [Ipu3Hak
MEePHEHIUKYISPHOCTH MIPSIMOIN U
MJIOCKOCTH

Teopema 0 CyleCTBOBAHUU U
€AMHCTBEHHOCTH MPSMOM, TPOXOSIICH
yepe3 TOUKY MPOCTPAaHCTBA U
MEePHEHIUKYISIPHON K MIIOCKOCTU

[InockocTy ¥ NEpNIEHAUKYIISIPHBIE UM
IIpsIMBbIE B MHOTOTPaHHHUKAX

[1nockocTy ¥ epneHAUKYISIPHBIE UM
MpsIMble B MHOTOTpaHHHUKaX
[lepnenuKymsip 1 HAKJIOHHAS.
[TocTpoenue nepneHuKyIsipa u3 TOUKU Ha
pSIMYIO0

[lepnennuKkysip U HAKIOHHAS.
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[TocTpoeHne nepreHAnKyIspa U3 TOYKHA Ha
MPSIMY IO

Teopema o Tpéx nepneHaAnKyIApax
(npsimast 1 oOpaTHast)

Teopema o0 TpEX nepHeHANKYISIPAX
(npsimas u oOpartHas)

Yron Mexay CKpelrBarOIUMHUCS
MPSIMBIMH

[Touck neprneHAuKyISIpHBIX MPSIMBIX C
MIOMOILBIO MIEPIIEHAUKYISAPHBIX
IIJIOCKOCTEN

OpTtoroHanbHOE IPOEKTUPOBAHNE

ITocTpoenue cedenuii kyda, NpuU3MBI,
MIPaBUIILHON ITUPAMUJIBI C TIOMOIIBIO
OPTOTrOHAJILHOM MPOEKIINHU
IToctpoenue cedenuii kyba, mpu3Msl,
IIPaBWJIBHOM NMUPAaMUBI C TOMOILBIO
OPTOTrOHAJILHOM MPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIocKocTH. [lnockocTn
CUMMETPHU B MHOTOTpaHHHUKaX
[Ipu3Hak nepneHIuKyIIPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBAE CUMMETPUHN
IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKH JO IJIOCKOCTH
[IpaBunbpHBIE MHOTOTPaHHUKU. Pacuér
PacCTOSHUMN OT TOYKH JI0 IIIOCKOCTH

CriocoObl OMyCTUTh MEePIEHANKYIISPHIL:
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CUMMCTpPUs, CABUT TOYKHU 110
NapajuIeIbHON IPSIMOU

CaBur no HenapasuieJIbHON NpsiIMOH,
W3MEHEHUE PACCTOSHUM

Kontposnbnas padota "B3zanmnoe
PacToJIOKEHUE TIPSMBIX U TUIOCKOCTEH B
npoctpaHctae"

IToBTOpEHME: Yoy Mex 1y NpsAMBIMUA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJBbHUKE, TEOpEMA
KOCHHYCOB

[ToBTOpEHME: YrOa MEKITY
CKPELIMBAIOIIMMUCS IIPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTprueckrie METObI BBIYUCICHUS
yrIJla MEXAy NPSMBIMU B MHOI'OTPaHHUKAX
JIByrpanHnsIil yron. CBONCTBO JINHEWHBIX
YTJIOB IByTPaHHOIO yTja

[lepnennukynspHble miaockoctu. CBoiicTBa

B3aMMHO IEPIIECHIUKYJISIPHBIX IIIIOCKOCTEN

[Ipu3Hak nepnesaAuKyISIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMOU
MEePECEUCHUS JBYX MIIOCKOCTEN
MEPIEHIUKYIISPHBIX TPEThEH IIIOCKOCTH

[IpsiMoyrosbHBIM Napasuienenunesn; Kyo;
U3MEpEHUs], CBOMCTBA IPSIMOYTOJIBHOTO
napauiesenuneaa

Teopema o aAuaroHanau NpSMOYroJbHOTO
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napajuiejacnuineaa u CJICACTBUC U3 Hee

CrepeoMeTpHuueckre U MPUKIaIHbIC
3a/1a4yM, CBSI3aHHBIC CO B3aUMHbBIM
PaCIIOIOKEHUEM MPSAMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPEIIMBAIOIINECS MPSMBIE,
napajuieNbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

[Tapa napajuienbHbIX IUIOCKOCTEHW HA
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHHUE
MEX/1y CKpEIMBAIOIUMUCS IPSIMbIMU B
MIPOCTBIX CUTYaLUAX

Paccrosinre OT TOUKH J10 TNIOCKOCTH,
paccTosiHUE OT NPSIMOM A0 IUNIOCKOCTH

Brrunciienue paccTosHUN MEXITY
CKPELIMBAIOIIMMHUCS TPSIMBIMU C
MOMOIIIbIO EPHEHANKYIISIPHOMN TIOCKOCTH

TpéxrpaHHblid yroj, HEPaBEeHCTBA JJIS
TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TE€OpEMbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOIO yrIia

DneMeHTHI ChEePUIECKON TeOMETPHH:
reo/Ie3N4YEeCKre JTMHUU Ha 3eMie

Kontponbnas padota "Yrisl u
paccrosiHus"

CucremaTtu3zauus 3HaHul "MHOrorpaHHUK
U €ro dJIeMEHTHI"

[Tupamuna. Buasl nupamug. [IpaBunbaas
nupamMuIa
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[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBIL.
IIpaBunbHas npusma

[Ipsimoit napamienenune,
MPSIMOYTOJIBHBIN Mapasuiesenune, Kyo
Brimykiibie MHOTOTpanHuku. Teopema
Ditnepa

Brinykiibie MHOrorpanHuku. Teopema

Olinepa. [IpaBuibHbIE U NOTYTPaBUIIbHBIE

MHOTOT'paHHUKU
KontpomnbHas padora "MHororpaHHUKH"

[TonsiTHe BekTOpa HA MJIOCKOCTH U B
MIPOCTPAHCTBE

CymMa BEKTOpOB

Pa3zHOCTh BEKTOpPOB

[IpaBuino nmapasmenenumnena
YMHOXEHHEe BEKTOpa Ha YUCIIO

Pasnoxenue Bekropa 1o 6asucy Tpéx
BCKTOPOB, HC JIC)KAIIUX B OIIHOﬁ
TUIOCKOCTH

CkansipHO€ IPOU3BEIEHUE

Boruncnenue yriia Mmexay BEeKTOpaMu B
MIPOCTPAHCTBE

[Ipocreitmme 3aga4n ¢ BEKTOpaMH
[Ipocreiimne 3a1aun ¢ BEKTOpaMHU
[Ipocreitmme 3aga4n ¢ BEKTOpaMH
[Ipocreiimne 3a1aun ¢ BEKTOpaMHU

O000I1IEHNE U CUCTEMATHU3allHs 3HAHWH

[ = S SN

e



99 O06o001IeHre U crucTeMaTu3alus 3HaHUH 1
100 HroroBas koHTpobHas paboTa 1
101 Wrorosast koHTpONIbHASI paboTa 1
102 O00011IeHre U cUCTEMaTU3aLNs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME



11 KUIACC

Ne i/

10

11

12

Tema ypoka

[ToBTOpenue Temsl "KoopauHaTel BeKTOpa

Ha IJIOCKOCTH M B IIPOCTpaHCTBE"

[ToBTOpenue tems! "CxkansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpeHue Tembl "Brraucienue yria
MEXy BEKTOpaMH B IPOCTpaHCTBE"
[ToBTOpEeHue Temsl "YpaBHEHUE IPSIMOI,
MPOXOJIAIIEH Yepe3 B TOUKH"
YpaBHEHHE IIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TIIOCKOCTH B OTpe3Kax

YPaBHeHI/Ie IMIOCKOCTHU, HOPMAJIb,
YPaBHCHHUC IIJIOCKOCTU B OTPE3KaAX

BekTtopHoe npousBenenne

JIuneliHble HEPABEHCTBA, JIMHEWHOE
IIpOrpaMMHUpPOBaHUE

JIuHeliHbIEe HEPAaBEHCTBA, TUHEUHOE
IPOrpaMMUPOBAHUE

AHaIMTUYECKHE METO/IbI pacuéTa yria
MeX1y NPSIMbIMH B MHOTOI'paHHUKAX

AHaIUTHYECKHE METO/IBI pacuéra yria
MEXKY IJIOCKOCTSIMU B MHOTOI'PAHHUKAX

dopmyiia pacCTOSHUS OT TOUKHU 10

Koan4gecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHHS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl
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IJIOCKOCTHU B KOOpAUHATAX

HaXO)K,Z[eHI/Ie paCCTOHHI/Iﬁ OT TOYKH OO0
IIJIOCKOCTHU B KY6C

Haxoxzaenue paccTossHUM OT TOYKHU 10
IUIOCKOCTH B MPaBUJIBLHON MUpaMUJIe

KonTtponbHas pabota "AHanuruueckas
reoMerpus"

Ceuenuns MHOT'OI'PaHHHUKOB: CTaHJAAPTHLIC
MHOT'OI'paHHHUKH

CeuecHus MHOI'OIpaHHUKOB: MCTO CJICI0OB

CedeHnsi MHOTOTPAaHHUKOB: CTaHapTHHIE
IJIOCKOCTH, NEPECEUEHUs MPSIMBIX U
IJIOCKOCTEN

HapaJ'IJ'ICJ'IBHBIe MMPpAMBIC U IIJIOCKOCTH:
nmapajjyiCJIbHbIC CCUCHUA

[TapaynenpHble NPSAMBIE U TNIOCKOCTH:
pacy€T OTHOLIECHUI

HapaJ'IJ'ICJ'ILHBIC MMpAMBIC U TTIJIIOCKOCTH:
YTJIbI MEXKAY CKPCHINBAOIIUMUCH
MMpAMBIMHA

[TepnieHauKyIspHBIE IPSIMBIE U
IUIOCKOCTH: CTaHJapTHBIE Mapbl
NEPIEHIUKYIISPHBIX TUIOCKOCTEN 1
IPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB

[lepnenukynspHble NPsIMBbIE U
IUIOCKOCTH: TeopeMa O Tpex
HepreHIuKyIsIpax

[leprieHquKyISIpHBIE IPSIMbIE U
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IIJIOCKOCTHU: BBIYUCJIICHHUA OJIMH B
MHOI'OIrpaHHHUKax

[ToBTOpEHUE: MIIOIIA TN
MHOTOYTOJTBHUKOB, (JOPMYIIBI JIsI
iomiaiel, cooopakeHus moaoous

[ToBTOpEHME: MIIOIAAN
MHOTOYTOJLHUKOB, (POPMYJIBI JJIs
TIOMIAEH, COOOpaKEHUS MOA00US

[ToBTOpEHME: MIIOIAAN
MHOTOYT'OJIbHUKOB, (POPMYJIBI JISI
TUIOMIAIEH, COOOpaKEHUS MOI00US

[Tnomaan cedeHuii MEHOTOTPaHHUKOB:
TUTOIAAM TTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOPAKEHUSI TTO100MsI

[Tnomaan cedeHuii MHOTOrpaHHUKOB:
TJIOIA U TOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOpaXKEHHUSI TOA00MS
KoHnTtponbHas padota "IloBTopeHue:

MHOT'OI'PaHHHUKH, CEUEHHSI
MHOTOTpaHHHUKOB"

O06BEM Tema. O0BEM IPSIMOYTOJILHOTO
napaJiesienune1a

3amaun 00 yABOCHUHU Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIIUU yTia
CrepeoMeTpHUYECKUE 3aJ1a41, CBI3aHHBIC C
00BEMOM MPSIMOYTOJILHOTO
napaiesienumne1a

[Ipuknagabie 3a1a4u, CBSI3aHHBIE C
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BBIYUCIICHHEM 00BEMa MpAMOYTOJILHOTO
napajjcjacnuiicaa

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpUUeCKUE 3a]1a4M, CBA3aHHbIE C
BBIUHCJICHHEM 00bEMOB NPSIMOMN IPU3MBbI

[Ipuknaanele 3a1a4u, CBsI3aHHbIE C
00BEMOM MPSAMON TPU3MBI

Brruncnenne 06bEMOB Tell ¢ TOMOIIbIO
onpenenéuHoro uHaTerpaiga. Oopém
HAaKJIOHHOU IIPU3MBbI

Borunicnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéuHoro uaTerpana. Oobpém
TUPaMUJIBI

®dopmyna o0béMa mupamuabl. OTHOIICHHE
00BEMOB MUpamMu ¢ OOLIUM YIIIOM
®dopmyna o0béMa nupamuabl. OTHOIICHUE
00BEMOB MUpPaAMUJ ¢ OOIITUM YTIIOM
CrepeoMeTpHUYECKUE 3a/1a4H, CBSI3aHHBIE C
00bEMaMU HAKIIOHHOM MTPHU3MBI
CrepeoMeTpHUECKHUE 3a/1a41, CBSI3aHHBIE C

00BbEMaMU TTUPAMHUIBI

[Tpuxnagueie 3anaun no Teme "OOBEMBI
Ten", CBI3aHHbIE C 00BEMOM HAKIIOHHOM
MPU3MBbI

[Tpuxnagueie 3anaun no Teme "OOBEMBI
Ten", CBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI
[Ipumenenne 06bEMOB. Briuucienue
paccTOsIHUA 10 TIIIOCKOCTH



47

48

49

50

51

52

53

54

55

56

57

58

59

Kontponsnas padora "O0béM
MHOTrOrpaHHHKa"

[MunuHapuyeckas MOBEPXHOCTb,
o0pasyroliye IUINHAPHYECKOM
IIOBEPXHOCTHU

Humuaap. [IpssMoi KpyroBod HUIHHAP.
[Tnoniane MOBEpXHOCTU LWIMHAPA
Konnueckast moBepxHOCTh, 00pasyroiue
KOHWYECKOHU IoBepXxHOCcTH. KoHyC
Ceuenue KoHyca IIOCKOCTBIO,
NapajuIeIbHON MIJIOCKOCTH OCHOBaHUS
VYceuénnslii konyc. M300paxxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa

[Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM MTOBEPXHOCTH KOHYCa
CrepeoMeTpruUeCKHEe 3a/1a4i Ha
JIOKa3aTeNNbCTBO U BBIYUCIICHUE,
IIOCTPOCHUEM CEUYECHUI LIWINHIPA, KOHYCa
CrepeomeTpuyuecKkue 3a1a4u Ha
JI0Ka3aTeNIbCTBO U BBIYMCIICHUE,
IIOCTPOCHUEM CEUYCHUI LWIMHJPA, KOHYCa
[IpuknanHele 3anaum, CBsI3aHHBIE C
LWIMHIPOM

[TpuxnanHele 3a1a4u, CBSI3aHHBIE C
LWIMHIPOM

Cdepa u map
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[lepeceuenue cheps! u mapa ¢
miockocTeio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. B 1 m300pakenue mapa

[lepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Buj 1 n3o0pakeHue mapa

VYpasuenue chepsl. [Lnomans cdepsr u e€
yacTen

Cummetpus cdepsl 1 mapa

CrepeomeTrpuueckue 3aj1auu Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHHUE,
CBsI3aHHBIE CO CPepoii U MapoM,
MMOCTPOEHUEM MX CEUEHUH TIJIOCKOCTHIO

CrepeomMeTpUUECKHUE 3a/1a4u Ha
JIOKa3aTelIbCTBO M BEIYUCIICHUE,
CBsI3aHHBIE CO Chepoi U mapom,
MMOCTPOEHUEM MX CEUEHUH TIJIOCKOCTHIO
[Tpuknagabie 3a1a91, CBSI3aHHBIE CO
chepoit u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH,
BBIYHCIICHHS B OKPY)KHOCTH, CTaHIapTHBIC
mogo0us

Paznuunble KOMOWHALIMK TEJT BPAIICHUS U
MHOTOT'PAaHHUKOB

3anauu o teme "Tesna ¥ MOBEpXHOCTH
BpauieHus"

3agaum o Teme ""Tena u MOBEpXHOCTH
BpaieHus"
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Kontponsnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

O06Beém muuHapa. Teopema 06 00bEME
NPSIMOTO IUJIHHIPA

Brruncnenne 005EMOB TEN ¢ TOMOILBIO
onpenenéuHoro uaTerpanga. Oobém
KOHyCa

TTnowanu OOKOBOM U ITOJIHOMU
MOBEPXHOCTH KOHYyCa

CrepeomeTpuyuecKue 3a/1auu, CBA3aHHbIE C
BBIUKCIICHHEM 00BEMOB IIIMHAPA,
KOHYyca

[Tpuknagaeie 3aaaun 1Mo Teme "OOBEMBI U
IJIOIIaAN TOBEpXHOCTEHN Ten"

O0BEM 1Iapa 1 mapoBOro CeKTopa.
Teopema 06 o0BvEMe mapa. [1nomasns
cheprl. CTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
1rapa, apoBoro CerMeHTa U MapoBOro
CeKTopa

[Tpuknagasie 3agaun 1o Teme "O0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
wiomapio ceprl. COOTHOMICHUS MEXKIY
IUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMHU
MIOIOOHBIX TEII

[TonoGHBIC TENa B IPOCTPAHCTBE.

N3menenne o6bEMa rpu moo00uu.
CrepeoMeTpHUueCKHE 33a/1a4H, CBI3aHHbIE C
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81
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83

84

85

86

87

88

BBIUUCIIEHUEM 00BEMOB TEJN Y IUJIOLIAIEH
IIOBEPXHOCTEN

KonTtponbhas padota "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX TeT"

JBuxenus npoctpancTsa. OToOpakeHus.
JBwxenus u paBeHcTBO uryp. OOmue
CBOMCTBA JBUKECHUU

Buapl n1BukeHMI: apauiebHbII
MepeHoc, IEHTpaIbHasi CHMMETPHS,
3epKajbHas CHMMETPHSI, TOBOPOT BOKPYT
IPSIMOi

[IpeobpazoBanus noxodus. [psmas u
chepa Ditnepa

['eomeTpuyeckue 3a1a4uu Ha IPUMEHEHNE
JBUKEHUS

Kontponbhas padota "BekTops! B
npocTpaHcTBe"

Ob6o6maroree noropenue 11 noHsaTuit u
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN
B MpocTpaHcTBe"

O6o6maroree noproperue 11 moHsTHIA 1
MeToI0B Kypca reomerpuun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"BekTopsbl B mpocTpaHcTse"

Ob6o6maromee moropenue 11 noHATHH 1
MeTo0B Kypca reometrpuun 10-11
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90

91

92

93
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95

96

KJIACCOB, CUCTEMAaTHU3aIHsI 3HAHUI:
"BekTopsl B IpocTpaHcTBe"

O6o06matomee moBropenue 11 moHsTHii u
METOJIOB Kypca reomeTpuun 10-11
KJIACCOB, CUCTEMAaTH3aI1s 3HAHUI:
"O6beM MHOTOTrpaHHUKa"

O6o06matomee nmoBropenue 11 moHsaTuii u
MeTo0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIlHsl 3HAHUI:
"O6beM MHOTrOrpaHHuka"

O6o0matomiee moBropenue 11 mousTuii u
MeTo0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs 3HAHUM:
"ITnomaan MOBEPXHOCTU U OOBEMBI
KpYTJbIX TEN"

O6o06matomee moBTopeHue 11 moHATHI 1
MeTo0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3AIMs SHAHUMN:
"TTnomaan MOBEPXHOCTH U OOBEMBI
KpYTJbIX TEN"

HroroBast KOHTpoJIBHAS paboTa
Wrorosas koHTposibHas paboTa

[ToBTOpeHue, 06001IeHUE U
CHCTEMAaTH3aLMs 3HAHUI

Wcropus pa3BuTHs CTEpEOMETPUH KaK
HAyKH U €€ poJlb B pa3BUTHN
COBPEMEHHBIX HH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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98

99

100

101

102

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIA

Hcropus pasBuTHs CTEpPEOMETPUM KaK
HayKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTHs CTEpEOMETPUH KaK
HAaYKU U €€ poJib B pPa3BUTUHU
COBPEMEHHBIX HH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHSI CTEpEOMETPHUH KaK
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHH KaK
HAYKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOIOTUM

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH ¥ €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102






IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUASA
OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI

10 KIIACC

Kon
NMpoBepsieMoro
pe3yJabTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
00pa30oBaTeJILHOM NMPOrPaMMBbI CpeHero o01ero o0pa3oBaHusi

['eometpus
OrnepupoBaTh MOHATUSIMU: TOUYKA, MPSAMAasi, IJIOCKOCTh

HpI/IMCHHTB AKCUOMBI CTCPEOMCTPHUU M CICACTBUA M3 HHUX IIPU PCHICHUU
TreOMCTPHUICCKUX 3adaY

Ol'IepI/IpOBaTI) MOHATUAMMU: MNAPAJUICIBHOCTE HW  MNEPHNCHAUKYIIAPHOCTDH
IpsAMBIX U IUIOCKOCTEH

KnaccudummpoBars B3aUMHOE PACIONOKEHHE TMPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh HNOHATUSAMM: JBYTPAaHHBIA Yroj, T'paHM ABYI'PAHHOIO YyIJja,
peOpo IBYTrpaHHOrO yrija, JIMHEHHBIN yroyl ABYTpaHHOTO yria, TpaxycHas
Mepa JByTpaHHOIO yria

OnepupoBaTh NOHATUSMHU: MHOTOIPAHHUK, BBIMYKJIBIH W HEBBITYKIbBII
MHOT'OI'PaHHMK, 3JIEMEHTbl MHOTOTPAHHUKA, IPaBUJIbHBIA MHOTOI'paHHHUK

Pacnio3HaBaTh OCHOBHBIC BBl MHOTOIPaHHUKOB (TIMpamuia, IpU3Ma,
MPSIMOYTOJIbHBIN Napajuiesenunen, Kyo)

KHaCCI/I(bI/IL[I/IpOBaTB MHOTI'OI'paHHUKH, BLI6I/IpaH OCHOBaHHA JJIA
KHaCCI/I(bI/IKaL[I/II/I (BLIHyK.HBIC " HCBBITYKJIBIC MHOT'OI'PaHHUKH, ITPABUJIbBHBIC
MHOT'OTpaHHUKH, ITPAMBIC U HAKIIOHHBIC ITPU3MBEI, Hapannenennnem,l)

OHCpHpOBaTB MNOHATHUAMM: CCKYIas IMIOCKOCTh, CCUCHHUC MHOT'OI'PAHHHUKOB

OOBICHATE MPUHIUIIBI ITOCTPOCHUA CeUYeHHUH MHOT'OTPpaHHUKOB, HCIIOJIB3YA
METO/J CICIO0B

Ctpouth cedeHHss MHOTOTPAaHHHKOB METOJOM CJEIOB, BBIOJIHSATD
(BBIHOCHBIC) IIJIOCKHE YEPTEXU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (QHUTYD:
BUJ CBEPXY, COOKY, CHU3Y

Pemarp 3amaun Ha HaxXOXKICHHE T€OMETPUYECKHX BEIHUYUH MO 00Opasnam
WM QITOPUTMaM, IMPUMEHSSI W3BECTHbIC AHAUTHYECKHE METONBI IPH
pPELICHUH  CTaHAAapTHBIX MAaTEeMaTHYECKMX 3aad Ha  BBIYHCICHHE
pacCTOSHUI MEXIYy IBYMs TOYKAMH, OT TOYKH JO TPSIMOH, OT TOYKHIO
IJIOCKOCTH, MEXKAY CKPELIUBAIOIIUMHUCS IIPAMBIMU

PemraTe 3a/ladi Ha HAaXOXACHUC I'COMCTPHUYCCKUX BCIIMYUH II0 o6pa3uaM
Wik aJroputMaM, IHIPpUMCHAA HN3BCCTHBIC AHAJIUTHYCCKHUC MCTOAbI IIpH
pemicHUn CTAaHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCICHUC YIJIOB
MCXKAY CKpPCUIMBAOMIUMUCH IPAMBIMU, MCKAY HpHMOﬁ N IIJIOCKOCTEBIO,



7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KIIACC

Kon
NpoBepPsSieMOro
pe3yJjbTarTa

6

6.1

6.2
6.3
6.4

6.5

6.6

MEXKY IUIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U IJIOLIAAN TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,
nupaMuia) ¢ OpUMEHEHHEM (QOpMYJl, BBIYHCIATH COOTHOIICHHS MEXIY
IUIOLIAIIMH MTOBEPXHOCTEN, 00BEMaMH MOJOOHBIX MHOTOTPaHHUKOB

OnepupoBaTh MNOHATUSAMHU: CHUMMETPHUS B TPOCTPAHCTBE, ILIEHTP, OCb M
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBI

W3BnekaTth, mnpeoOpa3oBbIBAT W HMHTEPIPETUPOBATH HH(GOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QHUrypaX, MpPeACTaBICHHYIO Ha
YepTekKax U pUCYHKaX

[IpumensTh reomeTpudeckre (GakThl ISl PEHICHHS CTEPEOMETPHUYECKHX
3a7a4, IPEANOJJararlliuX HECKOJbKO IIAaroB pEIICHUs, €CIU YCIOBHUS
MIPUMEHEHHUS 33/1aHbI B SBHOU (hopMe

IIpumeHsaTh IpOCTEHIIME NPOrpaMMHBIE CpPEACTBA MW JJIEKTPOHHO-
KOMMYHMKAIIUOHHBIE CUCTEMBI ITPH PELICHUH CTEPEOMETPUYECKUX 3a1a4
IIpuBoguTE NpHUMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
YKWU3HH, PACIIO3HABATh MPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE

IIpuMeHATH MOIY4YEHHBIEC 3HAHUS HA NPAKTUKE: aHAJIU3UPOBATh PEalIbHbIC
CUTYyallMu U NPUMEHATHh U3yYECHHbIC IIOHATUSA B IIPOLIECCE IOMCKA PELICHUS
MaTeMaTH4ecKu CHOpMYyTUPOBAHHON MPOOIEMbI, MOACIHPOBATh peaibHbIE
CUTyallUl Ha S3bIKE T€OMETPUH, MCCIIENOBAaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAaHUEM I'€OMETPUUYECKUX TMOHATUN U TEopeM, ammapara anreOpsl,
pemiath  NPAKTHUYECKWE  3aJa4d,  CBA3AHHBIE C  HAXO0XKICHHEM
reOMETPUYECKUX BEIUYUH

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30oBaTeJILHON NMPOrPAMMBI CpeIHero 001ero oopasoBanusi

I'eomerpus

OnepupoBaTh MOHITUSAMH: LWIMHIPHUYECKAs MOBEPXHOCTh, 0Opasyrolue
UWIMHJIPUYECKON TMOBEPXHOCTH, IWJIMHAP, KOHHWYECKash MOBEPXHOCTb,
o0pa3yronire KOHUYeCKOW MOBEPXHOCTH, KOHYC, ceprudeckasi TOBEPXHOCTh

Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
OOBACHATH CLIOCOOBI TTOTYYSHHS TEJT BPALICHHUS
KnaccudumupoBars B3auMHOE pacnoiokeHue chepbl U MI0CKOCTH

OnepupoBaTh NOHATHAMU: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTA, BBICOTA
CEerMeHTa, LIapOBOM CIIOM, OCHOBAHMUE IIAPOBOIO CIIOS, BHICOTA IIAPOBOIO
CJ1051, IaPOBOM CEKTOP

Borunciadarts 00BEMBI U iomaigun HOBerHOCTeﬁ TCJI  BpallCHUA,



6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

TeOMETPUUECKUX TEJI C MPUMEHEHUEM (popmyt

OnepupoBaTh TMOHATUSIMH: MHOTOTPAHHHMK, BIIMCAaHHBIN B cdepy u
OTHMCaHHBIA OKOJIO0 cepbl, chepa, BIUCAaHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIICHUS

Brruucaste COOTHOIIECHUST MEXKIY IUIONMIAISIMH MOBEPXHOCTEH M 00BEMaMu
MOJOOHBIX TEI

N300pakaTh u3yuyaemble (GUTypbl OT PyKH M C TIPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HUHCTPYMEHTOB

BoinonHsATe  (BBIHOCHBIE) IIJIOCKHE YEPTEKU M3 PHUCYHKOB IPOCTHIX
00BbEMHBIX (Uryp: BuA CBEpXy, COOKY, CHHM3Y; CTPOUTh CEUEHHUS Tel
BpalICHUs

W3Bnekarb, uHTEpHpeTHpOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
MIPOCTPAHCTBEHHBIX TeOMeTpudeckux (¢urypax, TMpeAcTaBICHHYIO Ha
yepTexax U pucyHKax

[TpumensTh reoMeTpudeckue (aKThl Ui PELICHUS CTEPEOMETPUUYECKHX
3a/1a4, NPEIIIOJIATalUX HECKOJIBKO IIAaroB pEHICHUs, €CIH YCIIOBHSA
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme

OHepI/IpOBaTB MOHATHUEM: BEKTOP B IIPOCTPAHCTBEC

BBIMONMHATS  JAEHCTBUS  CIIOKEHUS BEKTOPOB, BBIUUTAHHUS BEKTOPOB U
YMHOKEHHST BEKTOpAa Ha YHCIIO, OOBICHATh, KAKUMH CBOMCTBAMH OHHU
00J1a1ar0T

[IpumeHsTH NpaBUIIO Napasuieenunea Ipy CI0KEHUH BEKTOPOB

OHepI/IpOBaTB MOHATHUAMU: JACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOYJIb BEKTOPA, pPaBCHCTBO BCKTOPOB, KOOPAWHATBI BEKTOPA, YT'OJ
MCXKY BCKTOpaMH, CKAIPHOC NPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHAPHBIC BEKTOPLI

HaXO,Z[I/ITB CYMMY BCKTOPOB W IIPOU3BCACHUC BCKTOpA Ha YHCJIO, YIOJI
MCXKAY BCKTOPAaMH, CKAJ[APHOC IMPOU3BCACHUC, PACKIIAAbIBATL BCKTOP IO
ABYM HCKOJUIMHCAPHBIM BEKTOPaAM

3a,Z[aBaTB IJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAMUHAT
Pemrate HpOCTGfIHIPIG rCOMCTPHUYCCKUC 3a/la4d Ha IMPUMCHCHUEC BCKTOPHO-
KOOPJAUWHATHOTO METO1a

PemraTe 3aJadyyd Ha [A0Ka3aTCJIbCTBO MAaTEMATHYCCKHX OTHONIICHUHA |
HaxXOXXIACHUC TCOMCTPUUCCKHUX BCIHWYUH II0 06pa3uaM WK aJiropuT™Mam,
MIPpUMCHAA MN3BCCTHBIC METOJbI npu peuicHuN CTaHAAPTHBIX
MaAaT€MaTUYCCKUX 3aJa4

[IpumensTh mpocTeiiliie MporpaMMHBIE CpEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [P PEIIEHUH CTEPEOMETPUUYECKUX 3a/1a4

[IpuBOaUTE NpHUMEpPHl MAaTEMATHYECKHMX 3aKOHOMEPHOCTEH B IHPHUPOAE H
YKWU3HH, PACIIO3HABATh MPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE

HpI/IMCH}ITB IMMOJIYYCHHBIC 3HAHHWA HA IMPAKTHKE: aHAJIM3UPOBATHL PCAJIbHLIC



CUTyallMu U NPUMEHATHh U3yYCHHbIC IIOHATHUSA B IIPOLIECCE IOMCKA PELICHUS
MaTeMaTH4ecKu c(HOpMYyITUPOBAHHON MPOOIEMbI, MOIEIHPOBATH PeabHBIE
CUTyalluM Ha S3bIKE T€OMETPHH, MCCIIEIOBATh ITIOCTPOCHHBIE MOJCIH C
WCTIOJIb30BAHUEM T'€OMETPUYECKHUX TOHSATHA W TEOpeM, amrmapara aireOpsl,
pewiatb  INpPaKkTHYECKUE  3a7a4yd,  CBA3AHHBIE € HAXO0XKICHUEM
F€OMETPUYECKHUX BEIUYUH



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kox

7.1

7.2

7.3

7.4

7.5

7.6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

OcHoBHbIE TOHATHS cTepeoMeTpud. Touka, mpsmas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsaTHEe 006 AKCHOMATUYECKOM IIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

B3anMHoOe pacrnionoxeHue npsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapAJICIbHbIE
U CKpemuBaromuecs npsmele. [lapamienbHOCT MNpsSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE: MApaJUIEIbHbIE MPSIMbIE B IIPOCTPAHCTBE, NApaJUIEIBbHOCTb TPEX
IPSAMBIX, NApAJUICNBHOCTh IPSIMOM M IUIOCKOCTH. YTJIBIC COHAIPABICHHBIMU
CTOpPOHAMH, yrojl MEXIy IpsMbIMU B mpocTpaHcTBe. [laparuienbHOCTh INIOCKOCTEN:
napajuielbHble IUJIOCKOCTH, CBOMCTBA MapajUIeNbHBIX IUIOCKocTeil. IIpocteimme
IIPOCTPAHCTBEHHbIE (UIYphl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapajuienenunen,
IIOCTPOEHUE CEYEHUN

[lepneHIUKYISIpHOCTh MPSAMOM M IUIOCKOCTH: TMEPHEHAMKYJSpPHbIE NpsSMbIE B
IIPOCTPAHCTBE, IPSMbIE NapaJlICIbHbIE U IEPIECHIUKYJISIPHBIE K IUIOCKOCTH, IPHU3HAK
NEPHEHAUKYISIPHOCTH NPSAMOU U INIOCKOCTH, TeOpeMa O NMPSAMOM INEepIEeHIUKYIAPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXIY NPSIMOU U INIOCKOCTBIO, IBYTPaHHBIN
yTOJ1, JINHEHHBIA YToJl IByTpaHHOrO yria. IleprnenauKyiisip 1 HaKJIOHHBIE: PACCTOSHHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IIOCKOCTH, NMPOeKLus (pUrypsl Ha
IUIOCKOCTh. [lepneHanKyIsIpHOCTh MJIOCKOCTEN: NMPU3HAK NEPHEHAUKYIISIPHOCTH JBYX
m1ockocTeil. Teopema o TpEX NMeprneH UKy IsIpax

[loHsiTHE MHOrOTpaHHHMKA, OCHOBHBIE JJIEMEHThl MHOTOIDAHHMKA, BBIIYKIIBIE H
HEBBIMYKJIbIE MHOTIOIDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. llpusma: n-yrosnbHas
IpU3Ma, TpaHM U OCHOBaHMs INPHU3MBI, IpsMas U HAKIOHHAs MNpPU3MbI, OOKOBas WU
IIOJIHAsL TIOBEPXHOCTH Ipu3Mbl. [lapasutenenunen, NpsMOyTrOabHBIN MapauleIenumne] 1
ero csoucrea. Ilupammpa: N-yrosibHas NMUpaMuaa, I'PaHUd U OCHOBAaHUE IHUPAMUIBI,
OOKOBass W TOJHAs TMOBEPXHOCTh MHUpPAMUbI, MpPaBUIbHAS M yCe4E€HHas MUpaMHJa.
OnemMeHThl Npu3Mbl M nupamuiabl. [IpaBuibHbIE MHOTOIpAaHHUKU: TIOHATHE
IIPaBUJIBHOTO MHOTOIPDAHHMKA, IIpaBWIbHAs IPU3Ma M MPaBWIbHAS NUPAMHUIA,
MpaBWJIbHAS TPEyTOJIbHAS MUPaMUA U IPAaBUIBHBIN TeTpasap, KyO. IIpencrasnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAX: OKTa’ap, MAOAECKa’Ap U HKocadapyrue CedeHus
MIPU3MBI U TUPAMUBI

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, MPSIMOM, MIOCKOCTH.
OJIEeMEHTBl  CHMMETPMM B NHUPAMHAAX, HNapajulelenunenax, MpPaBHIbHBIX
MHOTOIPAHHHUKAX

Bbruuciienue »5€MEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriel. [lmomans
OOKOBOI1 MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMON MPU3MBI, IO/l OCHOBAHUH,



7.7

TeopemMa 0 OOKOBOH MOBEPXHOCTH NMPAMOM mpu3Mbl. [1o111a1p 60KOBOI MOBEPXHOCTH U
[IOBEPXHOCTU IMPABWIBHOW NMUPAMHUIBI, TEOpPEMa O IUIOIIAANA YCEUYEHHOM INHUPAMHUIBI.
[Tonstue 06 06bEMe. OOBEM MUpPaMUIbI, TPU3MBI

[Tono6ubie Tena B mpocTpancTBe. COOTHOLIECHUS MEXAY IUIOIIAIIMU TTOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TENI

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckass TOBEPXHOCTh, 00pa3yomue MUIUHAPUIECKONW MOBEPXHOCTH, OCh
MUIMHAPUYECKOW TOBEepXHOCTU. [lunmuHap: ocHoBaHUs M OOKOBas IMOBEPXHOCTH,
oOpa3syrias 1 0Ch, IUIONIaAh OOKOBOW U MOJTHOW MTOBEPXHOCTH

Konundeckasi moBepXHOCTh, 00pa3yoOIne KOHUYECKON MOBEPXHOCTH, OCh U BEpIINHA
KOHMYECKOM ToBepXHOCTH. KOHyC: ocHOBaHME W BepiInHa, oOpasyromas # OCh,
IJI0maas OOKOBOM M TOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpasyromme Hu
BBICOTA, OCHOBAaHMsSI U OOKOBAsI IOBEPXHOCTh

Coepa u map: neHTp, paguyc, JuaMeTp, IUIONaab IOBEepXHOCTH chepbl. B3aumuoe
pacronoxeHue cdepsl U IJIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, miomanb
cdepsl

N3006pakeHue Tes BpallleHUs Ha IJI0CKOCTU. Pa3BépTka uimHApa U KOHyca
KOM6I/IHaHI/II/I TCJI BpallCHHUA 1 MHOT'OI'PaHHUKOB. MHOFOFpaHHI/IK, OITMCAHHBIN OKOJIO
cdepsl, chepa, BIUCaHHass B MHOTOTPAHHUK, HIIH TEJIO BPAIICHUS

[Tonsatre 06 o0bEMe. OcHOBHBIE cBOicTBa 00BEMOB Ten. Teopema 00 00BEME
IPSMOYTOJBHOTO MapajuieNenunena u ciueactsus u3 He€. O0bEM MUIUHIIPA, KOHYCA.
O6béM mapa u mIoma s chepbl

[Tono6HbIe Tena B mpocTpaHcTBe. COOTHOMICHUST MEKIY TUIOLIAIMH TOBEPXHOCTEH,
00bEMaM TTOT00HBIX TEI

Ceuenuss umnuHApa (MapaiienbHO W TMEPHEHAUKYJISPHO OCH), CEYEHHsS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOJsIlee Yepe3 BEPIINHY ), CEUSHHUSI 11apa

Bekrop Ha mimockoctd u B mpoctpaHcTBe. ClOXKEHHWE W BBIYMTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4ucio. PaznokeHue BeKTOpa 1Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBmino mapamienenumnena. Pemenne 3ana4, CBI3aHHBIX ¢ MPUMEHEHUEM
MPaBWI IEUCTBUM C BEKTOpAMH

[IpssMoyronpHast cucTteMa KOOpAMHAT B IIpocTpaHcTBe. KoopauHAThl BEKTOpA.
[Ipocreiimme 3amaun B KOOpAMHATaX. YToid Mexay BekTopamu. CkaisipHOe
MIPOU3BEJICHHE BEKTOPOB. BpIUMcIeHME yIIIOB MEXIy NPSIMBIMM M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEILIEHNN T€OMETPUUYECKHX 3a/1a4



MMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHS
NpoOBepsieMOro  OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHero 0o1ero
TpeOoBaHUs o0pa3zoBaHust

Brnagenwe MeromaMu JOKa3aTENbCTB, AJITOPUTMAMHU pEHICHHS 3a1ad;
yMeHHe ¢GOopMyIUpOBaTh U ONEPUPOBATh TMOHATUSMU: OMpPEIEICHUE,
aKCMOMa, Teopema, CIIEJICTBUE, CBOWCTBO, TPHU3HAK, 0KA3aTEIbCTBO,
paBHOCUIIbHBIE (OPMYIMPOBKH; MPUMEHATh UX; YMEHUE (POPMYTHUPOBATH
oOpaTHOE W TIPOTUBOIIOJIOXKHOE YTBEPXKJICHHUE, NMPUBOJUTH TPHUMEPHI U
KOHTPIIPUMEPBI, HUCIIOJIb30BaTh METOJ, MAaTeMaTH4YeCKOW WHAYKIIUU;
MIPOBOIMTH JOKA3aTeIbHBIC PACCYKICHUS MPH PEIICHUU 3a]1a4, OIICHUBATh
1 JIOTHYECKYI0  TMPaBUJIBHOCTh  PACCYXKACHUN; YMEHHUE  OIMEepPUPOBATH
MOHATHSIMH: MHOXKECTBO, IOJMHOXKECTBO, OIECpAIlUU HAJ] MHOXKECTBAMHU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN  ammapar s
OIHMCAHUS PEATBLHBIX MPOICCCOB U SIBJICHUN W TPU PEUICHUH 33/1a4, B TOM
YHclie U3 IPYTuX YYeOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHATHSIMHU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad HA TUIOCKOCTH; YMEHHUE 33/1aBaTh
¥ OIUCHIBATh Tpadbl Pa3TUYHBIMUA CIIOCOOAMU; MCIIONB30BaTh rpadbl Mpu

pelieHuu 3a1a4

YMeHue onepupoBaTh MOHATHUSAMH: HATypajbHOE YHCIIO, LEN0e YHCIIO,
CTETICHb C IIeTIBIM ITOKa3aTelieM, KOPEHb HATYpalbHOW CTENCHH, CTEICHb C
palroOHAJIbHBIM IT1OKa3aTeJICM, CTCIICHL C HeﬁCTBHTGHBHbIM IIOKa3aTcJIEM,
JOrapu(M 4YHUClla, CHHYC, KOCHHYC M TaHTEHC IPOU3BOJIBHOTO YHUCIIA,
OCTaTOK 10 MOJIYJIO, PAalMOHAIBHOE YHCIO, UPPANMOHATIBHOE YHCIIO,
MHOXECTBa HATYPaJbHBIX, IIEIBIX, pAIlMOHAIBHBIX, JCHCTBUTEIHLHBIX
2 YHUCeN; YMEHUE UCTIOIb30BaTh MPU3HAKH JEIMMOCTH, HAUMEHBIITNN 00N
JIeUTEeNh W HaWMEHbIlee Oo0Ilee KpaTHoe, anroput™ EBkimmma npu
PEeIICHUH 3a4a4; 3HAKOMCTBO C pa3JIMYHbIMU MO3UIMUOHHBIMH CUCTCMaMU
CUHMCJICHUS; YMEHUE BBITIOJIHSTH BEIYMCIICHUE 3HAUYCHHUI 1 TIPeoOpa3oBaHUs
BBIPAKEHUM CO CTEeNeHsMU M Jiorapudmamu, mpeoOpazoBaHusi APOOHO-
pallMOHATIPHBIX ~ BBIPAKEHHWH, yMEHUE  ONEPHPOBATH  MOHATHIMHU:

MoCJICA0BAaTCIBbHOCTD, apI/I(i)MCTI/I‘ICCKaSI nporpeccusda, reoMCTpuICCKasa



nporpeccusi, OECKOHEYHO YOBIBaiolas T'eOMETpUYEcKass IPOrpeccus;
YMEHHE 3a/1aBaTh I10CJIEJOBATEIIbHOCTH, B TOM 4YHCIE C IIOMOIIBIO
PEKYpPPEHTHBIX (pOpMyII; yMEHUE ONEpUPOBATH MOHATHIMU: KOMIUIEKCHOE
YHUCIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcla, (opMma  3almucd  KOMIUIEKCHBIX  YHCell
(reomeTpuyeckas, TpPUIOHOMETpHUYECKass M anredOpauyeckas); yMeTb
MPOU3BOJIUTH apU(METHUECKUE JACUCTBHS C KOMIUICKCHBIMH YHCIIAMU;
MIPUBOJUTH MPUMEPHI UCIOIb30BaHUS KOMIUIEKCHBIX YHCEN; OIIEpUPOBAThH
HNOHATHSIMM:  MaTpuua 2X2  wm  3x3, onpenenurenab  MaTpULBL,

FCOMCTpI/IIIeCKI/II\/’I CMBICJI OIIPCACIIUTEIIA

YMmenune ONCpHUpOBaATh IMOHATUAMH: pPaALUOHAJIBHBLIC, HPPALUMOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(pMI/ILICCKI/IC, TPUTOHOMCTPHUYCCKUC
YpaBHCHHUSA W  HCPABCHCTBA, HX CHUCTEMBI;, YMCHUC OIICpHUPOBATH
HNOHATUAMHU: TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPaBCHCTBO, CHCTCMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHI/Iﬁ, HCPAaBCHCTB W CUCTCM; YMCHUC pCIIATb YPAaBHCHUA,
HCpaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHU, HCEPABCHCTBA W CHCTCMBI C IIApaMCTPOM; TIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCHICHUA MAaTEMAaTHUYCCKHUX

3ala4q U 3aa4 U3 pa3JINIHbIX oOmacreit HAyKH U peanLHoﬁ KHN3HHU

YMeHue omnepupoBaTh HOHATHAMM: (QyHKIMS, 4YETHOCTh (YHKIIMH,
MEPUOUYHOCTD (PYHKIIUHM, OTPAaHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
(GYHKIMH, SKCTpeMyM (QYHKLUHU, HauOOJbIllee W HAaUMEHbIIEe 3HAUYCHUS
(GYHKIIMKA HAa TPOMEXKYTKE, HENpepbiBHAS (DYHKIUS, aCUMITOTHI rpaduka
(GyHKIMH, TiepBas U BTOpasl MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
¢u3nvecknii CMBICT TPOM3BOJHOM, TEepBOOOpasHas, ONpeaeNEHHbBIN
UHTErpajl; yMEHHE HaxXOAWThb ACHUMITOTHI Tpaduka (QYHKLUUH; yMEHHUE
BBIYUCIISAT  MPOU3BOJHBIE  CYMMBI, TPOW3BEICHUS, YACTHOTO U
KOMIO3UIMK (QYHKIMH, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GyHKIMK; yMEHHE HaXOIUTh MPOU3BOJIHBIC DJIEMEHTAPHBIX (QYHKIHUH;
YMEHHE MHCIOJb30BaTh MPOM3BOJIHYIO Ul HCCIelNOBaHUA (YHKIMH,
HAXOJIUTh HAWOONbIINE W HAaWMEHbBIINE 3HAUYCHUS (YHKIHMA; CTPOUTH
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM allapara MaTeMaTHYecKOro
aHaM3a; NPUMEHSTh TPOU3BOAHYIO Ui HAXOXKICHHS HAWITyYIIero
peleHuss B NPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-PKOHOMHUYECKHUX H

(u3HUeCKHX 3aavax; HaXOJUTh TUIOMIAH U 00BEMBI QUTYP C TTOMOIIBIO



HUHTCrpajia, MNpUBOAWUTL HNPUMCPbBI MATCMATUYCCKOTO MOJCIHNPOBAHUSA C

nomMoIpio AuddepeHnaaTbHbIX YpaBHEHUH

YMeHne onepupoBaTh NOHATHAME: Tpapuk GyHKIMH, 0OpaTHAs QYHKINS,
KOMMo3uust (yHKIMM, JIuHeWHas QyHKUWs, KBaJIpaTUdHas (QYHKLUS,
panmoHanbHas (QYHKIOWS, CTETeHHas (QYHKIOUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas MU
aorapumuueckas QYHKIMHM, YMEHUE CTPOUTh TIpadUKH H3yUYEHHBIX
GyHKIMHA,  BBINOJHATH  HpeoOpa3oBaHust  rpagukoB  (YHKIMH,
WCTIOJIB30BATh TPAPUKH TSI U3YYECHHUS TPOILECCOB U 3aBUCUMOCTEH, TpH
peLIeHUH 337134 U3 JPYIMX y4eOHbIX NpPeAMETOB M 3ajad U3 peabHOU
KHU3HHM, BBIpAKATh (OPMYJaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBA U TpapuKu (QPyHKUUI [UId pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/Jad C IapaMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOXXECCTBA peI_HCHI/Iﬁ ypaBHCHHﬁ, HCEPABCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJlaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUKEHUE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/1a4i U3 O00JAaCTH YNpaBJICHUS JUYHBIMU M CEMEWHBIMU
(MHaHCaAMM); COCTaBJIATh BBIPAXKEHUs, YpaBHEHHS, HEpaBEHCTBA U HX
CUCTEMBI II0 YCIIOBUIO 3aJa4d, HUCCIIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPABIONOAOOHOCTh PE3yJbTATOB;, YMEHHE MOJEIUPOBATH
peajbHbIE CUTyalldd Ha A3bIKE MAaTE€MAaTHKHU; COCTaBJIATH BBIPAKECHMUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJa4H, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapata  anreopsl,

MHTEPIPETUPOBATH ITOJIYYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUSIMH: cpefHee apupMeTHuecKoe, MeanaHa,
HauOoJblllee ¥ HAaUMEHbIIIee 3HAUEHUS, pa3Max, AUCIEPCUs, CTAaHIAPTHOE
OTKJIOHEHHE YHUCJIOBOTO HaOOpa; YMEHHE H3BJIEKaThb, WHTEPIPETUPOBATH
uHbOpMaIInIO, MPEICTaBICHHYI0 B TaOIUIaX, HA AUarpamMmax, rpadukax,
OTPaXKaOIYI0 CBOWMCTBA peabHBIX IPOLECCOB M SIBJICHUIl; MPEICTaBIATh
uHbOpMAIIMI0O C TIOMOUIbIO TabMUI] M JuMarpaMM; HCCIeI0BaTh
CTAaTHCTUYECKUE JIaHHBIC, B TOM YHCJIEC C TPUMEHEHUEM TrpaPuaecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; rpapuuecKu UCClIeJOBaTh COBMECTHbIE

HaOJII0JIEHUS C TIOMOIIBIO JUarpaMM pacCeMBaHUs U IMHEHHON perpeccun

YMeHue OonepupoBaTh IOHATHAMH: CIyYaWHBIA OIBIT U CIy4aiHOe

coObITHE, BEPOSITHOCTh CIIY4aHOTO COOBITHS; YMEHHE BBIYHUCIATH
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BEPOSTHOCTh C MHCIIOJIB30BAHUEM TpaUUECKUX METO/OB; IMPHUMEHATh
(GOpPMyIIBI CIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYIy IOTHOM
BEpOSATHOCTH, popmyny bepHynnu, komOuHATOpHBIE (akThl U (POPMYIIHI;
OLICHMBAaTh BEPOATHOCTH pEAITbHBIX COOBITHIl; YMEHHE OIEepUpOBATH
MOHATUSMH:  ClIydaifHasi BEJIWYHMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTH4ecKoe OXXKUAaHWe, TUCIEPCHs M CTaHAAapTHOE OTKJIOHEHHE
CIlyuallHOW  BENWYMHBL, (YHKIUW paclpefeiieHus U  IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpe/eNieHnil; yMeHne
UCIOJIb30BAaTh CBOWCTBA M3YUYEHHBIX pacHpeAeieHUN A pelIeHus 3a1ay;
3HaKOMCTBO C MOHATHSIMH: 3aKOH OOJIBIIMX YHCEJ, METOJBI BHIOOPOYHBIX
UCCIICZIOBAaHUM; yMEHHE TPUBOIUTH MPUMEPHl MPOSABICHHUS 3aKOHA
OOJNBIINX YHCEN B TPUPOAHBIX W OOLIECTBEHHBIX SIBJICHUSAX, yMEHHUE
OIIEpUPOBATH MOHATUSAMHU: COUYETAHUE, NEPECTAHOBKA, YUCIO COYETAHHUH,
YHCIO0  TEPecTaHoBOK; OwHOM  HpIOTOHA; yMeHWE  NPUMEHATH
KOMOMHATOpHbIE (haKThl U pacCyKACHHS JUIsl PELICHUs 3a]1ad; OLEHUBAThH
BEPOSITHOCTH PEAbHBIX COOBITHI; COCTABIATH BEPOSTHOCTHYIO MOJAETH U

UHTEPIPETUPOBATH NOJTYUYEHHBIH pe3ybTarT

YMeHue onepupoBaTh IMOHATUSAMM: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYNHA yTIJIa, INIOCKUN YTOJI, IBYTPaHHBINA
yroJj, TpEXIPaHHbBINA yroJj, CKPELIUBAIOIIKUECS IPSIMBbIE, 1APaUICIIBHOCTD U
MEPIEHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEM, YIrojl MEXAy IpPSIMBIMH,
Yroja Mexay IMpsAMOH U IUIOCKOCTBIO, YIOJI MEXKIy IUIOCKOCTAMM,
paccTosiHue OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXAYy NPSIMBIMH,
paccTosiHue MEXAY IUIOCKOCTSAMH; YMEHHE HCIIOIb30BaTh IIPU PEIICHUU
3a/1a4 M3y4yeHHbIe (PAKThl U TEOPEMBbl IJIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOLIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJEIM C IIOMOIIBKD TE€OMETPUYECKHUX TOHATHM M BEJIIMYWH, pEIIaTh

CBA3aHHLIC C HUMU ITPAKTHYCCKUC 3alav4n

YMeHue onepupoBaTh MOHATHSAMU: IUIOHIAAb (QUTYpPBI, 00BEM (GUTYPHI,
MHOTOTPAHHUK, TPaBUJIBHBIM MHOTOTPAHHUK, CEUYEHHE MHOTOTpaHHUKA,
Ky0, mapajjienenunesa, Mpu3Ma, Oupamuaa, (urypa M TOBEPXHOCTh
BpallleHHs, UWIMHIpP, KOHYyC, map, cdepa, miomans chepsl, omaib
MOBEPXHOCTU MUPAMHJIBI, TMPU3MBI, KOHyCa, IWIMHApA, 00bEM KyOa,
NPSIMOYTOJIBHOTO ~Tapajijiesienuneaa, NUPaMHUAbI, TMPU3MbI, LHAJIUHIPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHMs] KOHyca M IHIUHAPA,

napamiCJbHbIE OCHM WJIX OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTD,
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12

13

Kacaronascs cgepbl, LWIMHApPA, KOHYyCa; yMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHMKA, M300pa’kaTh MHOTOTPAHHUKH, (PUTYypbl U MOBEPXHOCTHU
BpalllEHUs, X CEYEHHUS, B TOM YHCJIE C IIOMOILBIO JIEKTPOHHBIX CPEJCTB;
yMEHHE MPHUMEHATH CBOMCTBA T'€OMETPUYECKUX (UTYP, CaMOCTOSTEIBHO
(dhopMyHpOBaTh OMpECNICHUs N3y4aeMbIX (UTYD, BBIIBUTATh TUTIOTE3HI O
CBOMCTBaX M MpHU3HAKaX TIeOMETpUYecKHX (uryp, oOOCHOBBIBATH WIIU
OlpoBepraTh MUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp o
pa3IMYHBIM PU3HAKaM, BBIIOJIHATH HEOOXOJUMBIE JIOTOJIHUTEIbHBIE

MIOCTPOEHUS

YMeHue onepupoBaTh MOHATHSIMH: JBHXKEHHE B  IPOCTPAHCTBE,
MapauIeNIbHBIA MMePeHOC, CHMMETPHUSl Ha IIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeobpa3zoBaHue MOA0OMs, TOM0OHBIE (UTYPBI, yMEHUE
pacrmo3HaBaTh paBHBIC W TOJO0HBIC (DUTYPBI, B TOM YHCJIC B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh FT€OMETPUUECKHE OTHOIICHUS TPU
pelICHUH 3aJlady; HaXOJWTh T'C€OMETPHUYSCKHE BEIUYHMHBI (JJTMHA, YTOJI,
wioaab, 00bEM) MpU PelIeHUN 3a7ad U3 IPYrHX y4eOHBIX MPEIMETOB U
W3 peajbHOW J>KWU3HM, YMCHHE BBIYHCISATH TC€OMETPHUCCKHUE BEIIMIMHBI
(nmuHa, yroy, IIIOMIAAh, OOBEM, IIIOIIAAh MOBEPXHOCTH), HCIOIB3Ys
M3y4YeHHBIE (OPMYJIBI M METOJbI, B TOM YHCIIC: TUIOMAJb IMOBEPXHOCTH
MUpaMUbl, MPU3MBL, KOHYycCa, MWIMHIpPA, MUIomanb cdepsl; 00bEM Kyoa,
MPSIMOYTOJIFHOTO ~ MApaJUICIICIIUIIeIa, MUPAMUIBI, TPU3MBI, ITHJIUHIPA,

KOHYCa, l1apa; YMCHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il“yp

VYMmenune OIICPUPOBATL IIOHATUAMU: NPAMOYIOJIbHAA CUCTCMA KOOPJAWHAT,
BCKTOpP, KOOPpAWHATBI TOYKH, KOOpPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
IMPOU3BCACHNEC BCKTOpAa Ha YHCIIO, PA3JI0KCHHUC BCKTOpa IIO 6a3Hcy,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC TMPOU3IBCACHUC, YIOJI MCKIY
BCKTOpaMH; YMCHHC HCIIOJIb30BATb BeKTOpHHﬁ n KOOp,Z[HHaTHBII;'I MECTO

IJId pEHICHUA TrCOMCTPHUICCKUX 3a4aY U 3aJia4 ApYyTUxX y‘~I€6HI)IX npeamMeToB

YMmenue BBI6I/IpaTI> HOZIXOI[SIIIII/Iﬁ MCTOJ AJid pCIICHUA 3aJa4r, IOHUMAaHHuC
3HAYUMOCTH MATCMATHKHW B H3YUYCHUU IIPUPOAHBIX H O6H.[€CTB€HHLIX
ImpoucccoB u HBHGHHfI; YMCHUC PACIIO3HABATL IMPOSABIICHHUC 3aKOHOB
MAaTCMAaTUKU B UCKYCCTBC, YMCHHC IIPUBOJUTH NPUMEPLI MATCMATHYCCKHUX

OTKPBITUHA POCCUMCKON U MUPOBOW MaTeMaTHYECKOW HAyKU



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsiemMblii JJIEeMEHT COAEePKAHUS
1 Yucna v BIYKUCICHUS
1.1 Hatypanbhble u nenbie yncna. [Ipu3Haku JeTUMOCTH LENbIX YUCE
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE U JIGCATHYHBIE JAPOOHM, MPOLCHTHI,
' OCCKOHEYHBIC MTEPUOINUECKHUE TPOOH
13 Apudmerndeckuil KOpeHb HATypalbHOU cTerneHu. JleWcTBUs ¢ apupMeTHIeCKUMU
' KOPHSIMH HaTypajbHOU CTEEeHH
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHs ¢ palMoHaIbHBIM MoKa3zareneM. CBoiicTBa
' CTETeHH
15 CuHyc, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YHCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. [lecaTHaHbIe U HATYypaJIbHBIE JOTapUPMBI
HetictButenbHble  4YHucia. ApudmeTHdyeckue omepanud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOamKkEéHHbIC BEIYUCIICHNS, TIPAaBUIIa OKPYTIICHHS, TIPUKUIKA U OIIEHKA
pe3yJibTaTa BEIYMCIIEHUN
1.8 [TpeoOpa3oBanue BBIpAKEHUIA
1.9 KommekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Llenbie u 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppanmonanbHble YpaBHEHHS
2.3 TpuronomeTpuyeckue ypaBHEHHUS
24 [Toka3zaTenpHbIC U JOTapUPMUYECKHE YPABHEHUS
2.5 [{enble 1 TpoOHO-pallOHAIbHBIE HEPABEHCTBA
2.6 HppannoHansHble HEPaBEHCTBA
2.7 [ToxazarenbHble U TorapupMUUECKHe HEPaBEeHCTBA
2.8 Tpuronomerpuveckre HepaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Martpuiia CuCTeMBbI TMHEWHBIX ypaBHeHUH. OnpeieuTeb MaTPHUIIbI
3 OyHKIMH U TpaduKh
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@ynkuus, cnocoObl 3anaHus ¢yHkuuu. ['papux ¢ynxmumu. B3aumbao oOpartHbie

byukiun. YétHple u HeuéTHbIe QyHKImH. [leproanueckue GpyHkunm

OOnacth ompeneneHuss UM MHOXECTBO 3HadeHMH ¢yHkuuu. Hymm ¢dyHKum.
[TpomexxyTkn  3HaKoOmocTOSIHCTBA.  IIpOMEKyTKM  MOHOTOHHOCTH — (DYyHKIIHH.
MakcumMyMbl ¥ MHHUMYMBI (QyHKOMU. HawmOombimee W HavMEHbIIEe 3HAYCHHE

(GYHKIHU Ha TPOMEKYTKE

Crenennass (yHKOHS C HaTypajdbHBIM M IIEJIBIM TOKa3aTeneMm. EE cBoiicTBa u

rpa¢uk. CoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU
Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
[Toka3zarenbHas u norapupmudeckas GyHKINU, UX CBOHCTBA U rpaduKu

Touku paspeiBa. AcuMmMnToThl rpadukoB ¢QyHknuit. CpoiicTBa  (QYHKIHIA,

HEIPEPHIBHBIX HA OTPE3KE

[TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUs TTOCIEA0BATEIHLHOCTEH
ApudmeTrndeckast 1 reoMeTprueckas nporpeccuu. opmyna CI0KHBIX TPOIEHTOB
Hauana maTemaTtuyeckoro anamusa

[TpousBoanas ¢pyukiuu. [Ipon3BoaHbIC A€eMEHTAPHBIX (PYHKINH

HpI/IMeHeHI/IC HpOHSBOI[HOﬁ K HCCICOO0BAHUIO (b}IHKHI/Iﬁ Ha MOHOTOHHOCTb H
9KCTPEMYMBI. HaXO)KIIGHI/IC HauOOJILIIEr0 ¥ HAMMEHBIIEr0 3HAYCHUS (bYHKIII/II/I Ha

OTpE3KE

[TepBooOpasnas. Murterpain
MHoecTBa U JIOTHUKA

MHoOXxecTBO, onepaluu HaJ MHOKecTBamu. J(uarpammel Diinepa — Benna
Jloruka

BeposTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTUKA
BepositHOCTB

KomMOuHaropuka

I'eomerpus

@urypsl Ha INIOCKOCTH

[IpsimMble ¥ IIOCKOCTH B MPOCTPAHCTBE
MHororpaHHuku

Tena v MOBEPXHOCTH BpAILEHUS

KOOp,[[I/IHaTBI H BCKTOPbI



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






