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INOACHUTEJIBHASA 3AIINCKA

['eomerpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOwero o0pa3zoBaHus, TaK Kak 00eCIeYMBaeT BO3MOKHOCTh U3YUYECHHS JUCLUUIUINH
€CTECTBEHHO-HAYYHOM HaIIpaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOIO IMKJIA.
[Tockonpky  JOTMYEeCKOe  MBIIUICHHE,  (QopMHUpyeMoe  TpU  H3yUYEHUHU
00y4arolMMUCS MOHATUHHBIX OCHOB I'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUHN MPU PEIICHUH T€OMETPUUYECKUX
3aJla4y, YMEHHME BBIIBUTaTb M OINPOBEPrarb TUIIOTE3bl HENOCPEICTBEHHO
VCIIOJIB3YIOTCSL TIPH PELICHUM 337a4 €CTECTBEHHO-HAyYHOI'O IMKJIA, B YaCTHOCTH
¢usnyeckux 3anad.

[{enb ocBoeHus mporpaMmMbl yueOHOro Kypcea «I'eomeTpus» Ha yriryOaéHHOM
YpPOBHE — pa3BUTHE WHJUBHUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcs Mpu
U3YYEHUU T€OMETPHUH, KaK COCTaBIIAIOIIEH npeaMeTHO obnactu «MaremaTtuka u
uHpopMaTUKa»  yepe3  oOecleyeHHe  BO3MOXKHOCTH  TNPUOOpPETeHUs U
UCIIOJb30BaHUsl Oosiee TIyOOKMX T€OMETPUUECKUX 3HAaHUM W JIEeWCTBUH,
cnenu@UUHbBIX TEOMETPUHU, U HEOOXOAUMBIX JIs YCHEIHOIo Mpo(ecCHOHAIBHOTO
o0Opa3oBaHMsl, CBI3aHHOTIO C UCIIOJIb30BAHUEM MATEMATUKH.

[IppopuTeTHBIMM 3aJlayaMu Kypca TIE€OMETPUU Ha YIIyOJNEHHOM YpPOBHE,
PACHIMPSIOIIMMH U YCUIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISFOTCS:

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

(dopMHpOBaHUE TMPEJACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHUIINX MAaT€MAaTHUYECKHX MOJENSAX, IMO3BOJSIOIIMX OINHCHIBATH W U3y4daTh
pa3HbIE SBJICHUS OKPYXKAIOLIEro MUPA, 3HAHUE MOHATHIHOIO anmnapara 1o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuu;

dbopMHpoBaHHEe  yYMEHHMS  BJAJE€Thb  OCHOBHBIMM  MOHSTHUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn U yMeHHE MX MPHUMEHATb, YMEHHUS JOKa3bIBaTh TEOPEMbl M HAXOIUTh
HECTaHJIapTHBIE CTIOCOOBI PEeIICHUs 3a/1a4;

dbopMHpoBaHrE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOJCNSIX U B pealbHOM
MUpE MHOTOIPAHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TI'€OMETPUYECKUE
MOJEIIN;

¢opMupoBaHrHE TMOHMMAHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOSHUS
MaTeMaTUYECKUX TEOpHi, (pOopMHUpOBaHUME TMOHHWMAHUS POJU AKCUOMATUKH MpHU
MIPOBEJEHUHN PACCYKACHUM;

(dbopMHpOBaHHWE yMEHUS BIAAETh METOJAMHU JOKA3aTeIbCTB U aJITOPUTMOB
pELICHHs, YMEHHUSI UX HPUMEHATH, MPOBOJIUTH JIOKA3ATEJbHBIE PACCYKICHHUS B
XOJI€ PELICHHs CTEPEOMETPUUECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(¢opMupoBaHHE MPEJICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelIbCTB  IpH



000CHOBaHUU MATEMATUYECKUX YTBEPKICHUI U POJIM AKCHOMATUKHU B TPOBEACHUU
JENYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTYalbHBIX U  TBOPUYECKHX
CIOCOOHOCTEN 00YyUaroIIMXCcs, MO3HaBaTeIbHOW aKTUBHOCTH, MCCJIEIOBATEIHCKUX
YMEHUM, KPUTUYHOCTH MBIILUICHHS, THTEpPECA K U3YUCHHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIMOHAIBHOW TPAaMOTHOCTH, PEJIICBAHTHOW TE€OMETPUU:
YMEHHUSI PACHO3HABaTh MPOSIBIICHHUS T€OMETPUYECKUX TMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyallUsX U MPHU U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSL PEATbHBIX CHUTYyallUid, HCCIEIOBAHUSI TMOCTPOEHHBIX MOJIETEH,
MHTEPIPETALNUN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICpKATEIBHBIMHU JTUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 «kmaccax sBistoTcsi:  «lIpsiMble ¥ TMIIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tena BpameHus», «BekTopel ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «/IBMKEHUS B MPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpeboBaHHEe «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YTIyOJIEHHOM ypOBHE OOy4YEeHHUS B
10-11 kiaccax, OTHOCHTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM y4eOHOrO Kypca, a
dbopMHpOBaHUE  JIOTMUECKMX YMEHHH  pacmpelnensieTcss He  TOJbKO IO
coJiep KaTeNIbHBIM JIMHUAM, HO U 10 rojgam oOydenus. CoaepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOil paboueit
IpOrpaMMbl, paclpeeIEHHbIM IO ToJaM OOy4YeHHMs, CTPYKTYpUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOIIPOCAM OOyYaroIIrecs
oOpamjaJiuch ~ HEOJHOKpPAaTHO. JTO  TO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMHU TOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJTI0/IeHEeM TPHUHITAITA TTPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YUYaIOIIUXCsl, PACIIUPS U YIITyOuIsist
e€, 00pa3yst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUH Ha YriyOJEHHOM YPOBHE MO3BOJISIET:

co3marb ycnoBus s guddepeHnuanuu  00ydeHHUs, MOCTPOCHUS
WHINBUIYAbHBIX ~ 00pa3oBaTelIbHBIX MporpamMM, OOECeuuTh YIriyOJIEHHOE
U3y4YEHHUE T€OMETPHUH KaK COCTaBJsitolIel yueOHoro npeamera «MaTemaTukay;

MOATOTOBUTHh OOYYAIOIIUXCA K TMPOAOKEHUIO H3YUYCHHUS] MaTeMaTHKHU C
yu€ToM BbIOOpa Oyayiied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o0muM 1 ipoeccrnoHaTbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B He/IeJIO).



COJEPXXAHME OBYUYEHUA
10 KIIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsAITHE 00 aKCMOMATUYECKOM IOCTPOEHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnonoxeHue IMpsSMBIX B IIPOCTPAHCTBE: IE€pECEKaroluecs,
napajuleJibHble W CKpeluuBaronecss npsMble. [Ipu3Haku CkpelmmBarOnmxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: NapajlieIbHbIC
IpsIMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD MIPAMON
u 1ockoctu. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBA MapaJlICIbHOTO MNpOeKTHpoBaHUs. M300paxeHue
buryp B mapajyuielibHON MPOEKUUU. YTIJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMH B IIPOCTpaHCTBE. [lapayieIbHOCTh MNIOCKOCTEN: MapaJieIbHbIE
IIJIOCKOCTH, CBOMCTBa IapajuIeIbHBIX IIJIOCKOCTEH. IIpocrenmme
IPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTU: TETpadJp, NapasliesenuIie],
MMOCTPOCHUE CEUCHUN.

[lepnieHAUKYISAPHOCTD NMPSIMOM U IUIOCKOCTU: NEPIICHAUKYJIIIPHBIE MPSIMbIC B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAJUIENbHBIE W IEPHEHIUKYJPHBIE K IIJIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHUE.
[lepieHAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT  TpsAMOM 10  IJIOCKOCTH,  MNpoeKkiuss  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEM: MPU3HAK  NEPHNEHIUKYJIAPHOCTH  JIBYX
mIocKocTer. Teopema o TpEX MePHEHIUKYISPax.

Yriael B MPOCTPAHCTBE: yroJl MEXJy NPSMOW M TIOCKOCTBIO, ABYTPAHHBIN
YIOJI, JIMHEWHBIM yTOJI ABYIPAHHOIO yriia. TpEXrpaHHbIl U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYTPAHHBIX YTIJOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHU

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma, npsMasi 1 HaKJIOHHasi IPU3Mbl, OOKOBAsi U MOJHAS TOBEPXHOCTb MPU3MBI.
[Tapannenenunen, OPAMOYTOJIbHBIA — IMApAJUIENENUIIE] W  €r0  CBOWCTBA.
Kparuaiiiue mnyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema OJilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: nN-yroiapHas mnHpaMuna,
npaBuwibHas W yceu€HHas nupamuiabl. CBoiicTBa pébep M OOKOBBIX TIpaHel
NpaBWIbHOW mupamuibl. lIpaBuibHBIE MHOTOIpAaHHUKH: IpaBUJIbHAS IpU3Ma U



IIpaBWIbHAS IMPAaMHIA, TPAaBUIbHASA TPEYroJIbHAs IHPaMHUAA W IPaBUIIBHBIN
TeTpa’ap, KyO. IlpeacraBneHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JNOACKAdIP U UKOCADIP.

Beluncnenue 3J€MEHTOB MHOTOIPAaHHUKOB: péOpa, AuaroHaiu, YrJbL.
[Tnomans OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MNPSIMOW MPHU3MBI,
IUIOLAJb OCHOBAaHMUW, TeopeMa O OOKOBOW MOBEPXHOCTH MPSIMOM IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPaMUJIbI,
TeopeMa O IUIOLAAN YCEYEHHON TMPAMHUIBI.

CummeTpuss B NOPOCTPAHCTBE. DIJIEMEHTbl CHUMMETPUM  NPABUIIBHBIX
MHOT'OTPaHHUKOB. CHUMMETpHs B IPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPHUS
napajuiejielIunea, CUMMETPHS IPABWIBHBIX MPU3M, CUMMETpPUS IPABUIBHOU
IIAPAMHUJIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W  IMPOTHUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[€CTBUS ¢ BEKTOPaMHU: CIO0KEHUE
U BBIYUTAHHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpAa Ha
yucio. CBOKCTBA CIOKEHHS BEKTOPOB. CBOWCTBA YMHOKEHUSI BEKTOPA Ha YHCIIO.
[loHsaTHE KOMIUIaHApHBIE BEKTOpHbI. [Ipu3HaK KOMIUIAaHApHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3lnoKEHHMM BEKTOpa II0 TPEM
HEKOMIUIAaHAapHBIM  BeKTOopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocrpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpAMHATAMU TOYEK. YTOJN MexXIay BekTopamu. CkansipHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalenus

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAs TOBEPXHOCTD,
chepudeckas TOBEPXHOCTh, oOOpasyromue moBepxHOocTe. Tema BpamieHwus:
MWINHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3aummHoe pacmonoxeHue
cheppl W TUIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe. M3o0paxkeHue e
BpaIlieHus Ha TUIOCKoCcTH. Pa3BépTka munmuHapa W koHyca. CuMmmerpus chepbl U
nrapa.

O0béM. OcHOBHBIE CcBoOiicTBAa O00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO TMapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOW TPHU3MBI, [WJIMHJPA, MTUPaMHUIbl 1 KoHyca. O0BEM IIapa M IIapoBOTO
CETMEHTAa.

KoMOuHanun Tenm BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipu3ma, BmmcaHHas B
MWINHAP, ONHCAaHHAas OKoJo nuiauHapa. Ilepecedyenne cdepbl U 1mapa c
mwiockocThio. Kacanue mapa u cdepsl mwiockocTbio. [loHATHE MHOTOTpAaHHHKA,



OMHCAaHHOTO OKOJO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpalICHUA.

[Tnomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIOHIaaAb chepbl U €€ yacTe.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONIAACH MMOBEPXHOCTEN
nono0Heix Quryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agady Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceuyeHUit MHOTOTPAHHUKOB U TEJl BPAIllCHUs: CEUEHUs LIINHAPA
(mapayuienbHO M TEPIEHAUKYJSIPHO OCH), CEYEeHHMs KOHyca (IMapajuieibHbIe
OCHOBAHHIO M MPOXOJSIINE Yepe3 BEPIIMHY), CEUYEHHUs 11apa, METObl TOCTPOEHUS
CEUYEeHMIl: METOJ CJEJ0B, METOJI BHYTPEHHETO0 NMPOEKTUPOBAHUS, METOJI MEpEeHoca
CEKYILEH TTIOCKOCTH.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Ormepanuu Haa BekTopaMu. BekTopHoe
yMHOKeHHE BeKTOpoB. (CBoHCTBa BEKTOPHOro yMHOXeHHud. IIpsmoyronpHas
cucTeMa KOOpAMHAT B npocTtpancTBe. KoopaunaTel BekTopa. PasznoxxeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJ TPH PEIICHHH TE€OMETPUUECKHUX
3a/1ay.

J{BMKEeHUS B IPOCTPAHCTBE

JBuxenuss npoctpaHcTBa. OtoOpakeHus. JIBUkKeHUsST U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: mapauieNbHBIA MEPEHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpPHs, 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 PE3YJIBTATBI

1) rpa:xxaanckoe BOCIMTaHHE:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJIIEHA  POCCHUHCKOro  OOIecTBa,  MNPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPakKIaHCKOTO oOIecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOe BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTb POCCUNCKON T'PAKIAHCKON HIACHTUYHOCTH, YBAKCHHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BaHUE OTHUX JOCTHKCHUM B APYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUHUCKOro Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEJICHHS, CBSA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KCHUW HAyKU M JICITEIbHOCTHIO YUYE€HOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOWUHMBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYeCKHUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aJ]1a4, PEIICHUMN, pacCyXJAeHUN, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIEeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

chOPMUPOBAHHOCTb YMEHHUS MPUMEHSATH MaTEMaTUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0e30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pOBBIO (3JI0pPOBOEC IHUTAHHWE, COATAHCUPOBAHHBIM PEKHUM 3aHIATHH WU
OTIIbIXa, peryisipHas (GuU3uvecKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBLHOMN JIESITEIbHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEPEC K
pasmuuHbBIM  cpepamM  TPOPECCHOHATBHOW  JIEATCIIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccun W pean3oBbIBaTH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa3oBaHHI0 U



CaMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTb  JKOJOTMYECKON  KyJIbTYypbl, TOHUMAHUE BIUSHUS
COIMAIbHO-PKOHOMUYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJHONU M COIUAIbLHOU
Cpelbl, OCO3HaHUE TII00ABHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM, OpUCHTAIUS
HAa TPUMEHEHHE MAaTeMAaTUYeCKHX 3HAHWM JUIsl perieHus 3a7ad B 00JacTu
OKpY>Karolel cpefpl, IUIAHWPOBAaHUE TMIOCTYNKOB W OIEHKH HMX BO3MOKHBIX
MOCJICACTBUMN JIJIs1 OKPY>KaIOIIEeH CPeibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TIMOHWMAaHUE
MaTEMaTUYECKON HayKd Kak cgepbl 4YeIOBEUeCKOW esITeIbHOCTH, ATAloB €&
pa3BUTUS W 3HAYMMOCTH JUISl DPAa3BUTHUS I[MBUJIU3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOW KakK CpEACTBOM TIO3HAHUS MUPA,
TOTOBHOCTh OCYUIECTBIIATh MMPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble jornueckue AecTBU:

BBISIBISITh U XapAaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKM MATEeMaTUYECKHUX
00OBEKTOB, TOHATHH, OTHOIICHUW MEXKAYy TMOHATHIMH, (DOpMYyIHUpPOBATH
OTIPE/ICJICHHS TIOHSATUH, YCTAaHABIUBATh CYIIECTBEHHBIN MPU3HAK KilacCU(pUKAIUH,
OCHOBAHUSI JiJ1s1 000OIIEHHS M CPABHEHUSI, KpUTEPUH TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUPOBATH U  MPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC ¥ OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBIISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTHUBOPEUHS
B (hakTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPKICHHSIX, MpeajiaraTb KPUTECPUU s
BBISIBIICHUS 3AKOHOMEPHOCTEN U TPOTHUBOPEUHNIA;

JenaTh BBIBOABI C HCMHOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUECHHH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUSI U BBIBO/IbI;

BEIOWpATh Cmoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HaumOoJiee TOAXOAAIMIUA €  y4E€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble nccienoBare/ibCKue AeiiCTBUS:



UCIIOJb30BaTh BOMPOCHI KAaK HCCIEI0BATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopMynIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MMO3UIINI0, MHEHHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEAOBAHKE
110 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, IBJIIEHU, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00bEKTaMHU, SIBJICHUSIMU, TPOIECCAMU;

CaMOCTOSATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
IPOBENEHHOTO  HAOJIONEHUS, UCCIENOBAaHUS, OLIEHMBaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOLECCa, A TAKKE BBIIBUIaTh
MNPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSAX.

Pabora ¢ undpopmaunmeii:

BBIBIIATH ACHUIINTHI HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U JJI PELICHUS 3a]a4H;

BBIOMpPATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh WH(OOPMAIUIO PA3IMYHBIX BHUIOB U
dbopm npeacTaBICHUS,

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

OIICHUBATh HaAEKHOCTD uHdopmauu o CaMOCTOSITETIbHO
c(hOopMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHUBEpPCAJbHbIE YYeOHbIe 1elCTBUSA

OoOmmenne:

BOCIIPMHUMATh U () OPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUIMHU H
HeasIMU OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKAaTh CBOK TOYKY 3pECHHUS B
YCTHBIX M THUCbMEHHBIX TEKCTaX, Jl1aBaTh MOSCHEHUS MO XOAYy PEIICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pe3yJIbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, pelIaeMoi 3a7adu, BBICKA3bIBaTh HJCH, HAIlCJICHHBIE Ha TIOUCK
pElIeHUsl, COIMOCTABIATh CBOM CYXKACHUS C CYXJICHUSIMHU JPYTUX YYaCTHUKOB
Juanora, oOHapyKUBaTh Pa3Uyue U CXOJICTBO MO3UIIUM, B KOPPEKTHOUN (opme
bopMyIIHPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTABIISATh PE3YJIbTAThl PEIICHUS 3a/1a4uM, SKCIIEPUMEHTA, MUCCIIeI0BaHusI,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajad
MPE3CHTAIUU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PENICHUS 3a/1a4ul, BIOUPATh CIIOCOO PELICHUS C
y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIaJIETh  HABBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HaHUS
COBEpIIAEMbIX JCHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTaTOB, BIAJETh
crocodamMu CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIecca W pe3yibTaTa pelieHUs
MaTeMaTU4YeCKOM 3a/1a4H;

MpPEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a7auH,
BHOCUTHh KOPPEKTUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, IAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBICHITh MPUUUHBI
JOCT)KEHUS WIIA HEJIOCTH)KEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JIlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYATbHOM
paboThl mMpU pEHIeHHH YYEOHBIX 3a7ad, MNpPUHUMATh IeJb COBMECTHOMU
JeATEeIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pabOoThl, pacrpeneisTh
BUJIbI palbOT, JOroBapuBaThCs, OOCYXAaTh MPOLECC U pe3yabTaT padoTHI,
000011aTh MHEHHUST HECKOIBKHUX JIIOAEH;

y4acTBOBaTh B TPYNMNOBBIX GopMax paboThl (0OCyXkaeHHS, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBl» H HWHBIE), BBINOJHATh CBOIO 4YacTh pabOThl U
KOOPJAVUHUPOBATh CBOU JCHUCTBHUS C JPYTMMH YJieHaMH KOMAaH/bI, OICHUBATh
KaueCTBO CBOEr0 BKJIaJIa B OOMIMI MPOAYKT MO KpUTEPUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATDI

K xoniry 10 kiacca oO0ydaronuiicss HAy4uTCS:

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

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX NPHU 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 MNPSIMON U
MJIOCKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMU C MHOTOT'PaHHUKAMU;



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

e KJIacCU(QUIIMPOBATH  MHOTOIPAHHUKH,  BBIOMpasi  OCHOBaHMS IS
KJ1accu(pUKauu;

e CBOOOJIHO ONEPUPOBATH MOHSTUSIMU, CBSI3aHHBIMM C  CEUEHHUEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

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

e CTPOUTH CEUYCHUSI MHOTOTPAHHUKOB PA3TUYHBIMU METOJAMU, BBIMOJIHATH
(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 ONEPUPOBATH MOHSITUSMU: CHMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHUMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
uryper;

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

e BBINOJIHAITH JACUCTBUS HaJl BEKTOPAMHU;

e pelath 3aJa4dl HAa JI0KA3aTE€IbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaxO0XXJICHUE TE€OMETPUYECKHX BEIUYMH, MPUMEHSSI HU3BECTHBIE METOMbI
MIPU PEIICHUH MaTeMaTUYeCKUX 3aj1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN 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 PEANbHBIE CUTyallMU, MPUMEHATh M3yUEHHBIE MOHATHSA B
mpoliecce MOMCKAa  pelieHuss MaTeMaTH4ecKd CchopMyJIHpOBaHHOM
npoOJieMbl, MOJACIMPOBATh PEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHU,
UCCJIEI0BATh MOCTPOEHHBIE MOJENHN C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUM W TEOopeM, ammapara aiareOpbl, pelarbh MPaKTUYECKUE 3a/1auu,
CBSI3aHHBIE C HAX0KJICHUEM F€OMETPUUYECKUX 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 IWJIMHJIPUYECKOM,
KOHUYECKOW U c(epruyeckord MOBEPXHOCTAMU, OOBICHATH CIOCOOBI
HOJIyYCHHUS;

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

pacno3HaBaTh Tejla BpamleHus (UWIMHAP, KOHYC, cepa W wmap) u
OOBSICHATH CTIOCOOBI 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 OIEPUPOBATh MOHATUSMH, CBSA3AHHBIMH C KOMOWHAIMSMHU Tel
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
IMOJOOHBIX TENT;

n300pakaTh M3ydyaemble (UTYpBI, BBIIOJIHATH (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;

CBOOOJTHO ONEPUPOBATH MOHATHUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHATH ONEPALIMH HAJl BEKTOPAMHU;

3a]1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJINHAT;
pemarb reOMETPUYECKHE 3a/1a4M Ha BBIUMCIICHUE YIJIOB MEXAY HMPSAMBIMHU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
L€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PELICHUH;
CcBOOOJIHO OMNEpUPOBATh TOHATUSAMH, CBSI3aHHBIMU C JBH)KCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOKMCTBA JIBUKCHUM;

BBINIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TeNl BpalleHUs MpHU
MapajuIeIbHOM  MEPEHOCE, LEHTPATBHOM CHUMMETPUM, 3E€pPKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOI, MpeoOpazoBaHusl moao0us;
CTPOUThH CEYEHUsT MHOTOTPAHHUKOB M TEJ BpAIICHMS: CEYEHUS LUIUHAPA
(mapansenbHO U NEPHEeHIUKYIISIPHO OCH), CEYeHMsI KOHyca (IapasulebHble
OCHOBAHMIO U MPOXOISAIIUE YepPEe3 BEPIIUHY ), CEUEHUS 1Iapa;
UCIIOJIB30BaTh METOJbl MOCTPOEHUS CEUEHUW: METOJ CIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITIOCKOCTH;



JI0OKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMEeTpuueckre (aKThl Uil PEHICHHS CTEPEOMETPUUYECKUX
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;

IPUMEHATH MPOTrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIMOHHBIE
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  PEIICHUS
MaTeMaTU4ecku  CHOPMYITUPOBAHHOM  TPOOJIEMBI,  MOJEITUPOBATH
pealibHbIE CUTYallMd Ha S3bIKE T€OMETPUHU, HCCIIENOBATh IHOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUUECKUX TIOHATUM U TEOpEM,
anmapara anreOpbl, peniaTh MPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
HAaXOKJACHUEM I'€OMETPUYECKUX BEJINYNH;

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



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

BBenenue B ctepeoMeTpuio

B3anMHOe pacnosioxkeHUe NpsMbIX B
IIPOCTPAHCTBE

[TapaynesnbHOCTb NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[lepnieH UKy AAPHOCTD NMPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE

VYriasl ¥ paccTosiHUA
MHoOrorpaHHuK"
Bexkropsl B IpocTpaHCTBE

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITIS
3HAHUH

OBUIEE KOJIMYECTBO YACOB I1IO I[TPOTPAMME

Koan4yecTBo 4acoB

Bcero

23

25

16

12

102

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl



11 KITACC

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

Ne i/

Ananutmdeckas reoMeTpusa

[ToBTOpEeHue, 06001IeHNE U
crucTeMaTu3alrs 3HaHUN

O6bEéM MHOTOTpaHHHUKA
Tena BpaieHus

[Tomany MoBEpXHOCTH U 0OBEMBI
KPYTJBIX TET

JBroxeHus
[ToBTOpenue, 00o0LICHNE U

cHCTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10O I[TPOTPAMME

KoanuyecTBO 4acos

Bcero

15

15

17
24

17

102

KoHTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

JJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypchl






IHOYPOYHOE IIVTAHUPOBAHUE

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

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

[lonsATHA cTepeomMeTpHun: TOUYKA, IpsIMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIC

MpaBuiia M300paKCHUS Ha PUCYHKE 1
IUIOCKOCTH, MapajuieIbHBIX MPSMbBIX

(OTpe3KoB), cepeIMHBI OTPE3Ka

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

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

MHororpaHHUKH, U300pakeHHe

MIPOCTENIINX POCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHUKH, U300pakeHNE

MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIIHNX O0HEKTOB

AKCHOMBI CTEPEOMETPHH U NTEPBBIE 1



10

11

12

13

14

CJIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
ciencTsus n3 HuX. CriocoOsl 3a1aHus
MPSIMBIX U TJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaYeHUS IPSIMBIX U TIIOCKOCTEH

N300pakenne ceueHnit mupamMusl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOIAT YEPe3 UX
pé6pa. N3o0paxeHue nepecedeHms
MOJYYEHHBIX IUIOCKOCTEN. PackpaimmBanue
MTOCTPOCHHBIX CEYEHHUI Pa3HbIMU LIBETaMU

N300pakenne ceueHnit mupaMuasl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOJAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedueHms
MOJTy4EHHBIX IIOCKOCTeH. PackpammBanue
MOCTPOEHHBIX CEYCHUH Pa3HbIMHU IIBETAMH

N300pakeHne ceueHnit mipaMuIsl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOJAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHms
MOJTYYEHHBIX IOCKOCTeH. PackpamBanue
MOCTPOEHHBIX CEYCHUH Pa3HbIMHU IIBETAMH

N300pakenne ceueHnit mupaMuIsl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOJAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHms
MOJYYEHHBIX TIOCKOCTeH. PackpamBanue
MOCTPOEHHBIX CEYCHUI Pa3HbIMHU IIBETAMH

MeTon ciie10B JUIsl IOCTPOEHUS CEUEHU I
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Mertopa cieoB Ui OCTPOCHHS CEUECHUH.
CBolicTBa niepece4eHnid MpsSIMBIX U
IJIOCKOCTEN

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

[TocTpoeHue ceueHuii B mupaMuie, Kyoe
1o Tpém ToukaM Ha p&bpax. Co3znanue
BBIHOCHBIX YEPTEXKEW U 3aMKCh 111aroB
MIOCTPOEHUS

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

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

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

[ToBTOpenue nnanumerpun: Teopema o
MIPOIMOPLHOHANIbHBIX oTpe3kax. [lomobue
TPEYTOJIHLHUKOB

[ToBTOpenue mnanumetpuu: Teopema
Menenas. Pacuersl B ceUEHUSIX Ha
BBIHOCHBIX YepTexkax. Mcropus pa3BuTus
IUTAHUMETPUH U CTEPEOMETPUN
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KonrtpomnsHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHOe pacnonoxeHue npsiMbIx B
npocrpancTse. CKpelBaronecs
npsmble. [Ipu3Haku ckpemuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cymecTBOBaHMH U
€JUHCTBEHHOCTH IPSIMOM MapajuleIbHON
JAHHOM MPAMOM, IPOXOASAILEH Yepe3 TOUKY
IPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapajuIeIbHBIX MPSMBIX INIOCKOCTBIO

[TapannensHOCTb TpeX NpsiMbIX. Teopema o
TpEX MapajuieibHbIX NpAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSAMBIX

[TapannensHoe MPOEKTHPOBAHHE.
OcHOBHbIE CBOMCTBA MapaylIeIbHOTO
poeKTHpoBaHus. M300paxeHnne pa3HbIX
¢uryp B napajsienbHON MPOEKIUN

LlenTpanbHas npoekius. Yrou ¢
COHANpPABJICHHBIMA CTOPOHAMH. YTOII
MEXy NPSIMbIMU

3aaun Ha T0Ka3aTeILCTBO U
HCCIIEJOBAaHUE, CBS3aHHBIE C
PaCIOIOKEHUEM MIPSAMBIX B IPOCTPAHCTBE
[ToHsATHA: MapaIeNbHOCTD NIPSAMOMN U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajIeIbHOCTH NPSIMOU U MJIOCKOCTH.
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CaoiicTBa napamieIbHOCTH NIPSIMON U
IIJIOCKOCTH

I'eomeTprueckue 3a/1a4u Ha BHIYHUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
[apaJlIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

ITocTpoenue cedeHus, IPOXOIALIETO YEPE3
JAHHYIO NPSIMYIO HA YEPTEXKE U
[apajuIeIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUH

[TapannensHast npoeKUUs, IPUMEHEHUE
JUTSI TIOCTPOCHUS CEUCHHH Ky0Oa 1
napanenenunena. CBoiicTBa
napajiesienuIea u Ipu3Mbl

[apannensHele iockocty. [Ipusnaku
NapajuieNbHOCTH JIBYX IIOCKOCTEH

Teopema o0 nmapamiebHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOIISIHIGfI
yepes TOUKY, He MPUHAJICKAILY IO JaHHON
IIJIOCKOCTH U CJIEJICTBHSA U3 HEé

CaolicTBa napasuleabHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX IIEPECCUECHMS
IIpH NIEPCCCUCHUH ABYX IMapaJlJICIIbHBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapanenbHbIX IOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX NPSMBIX,
3aKJIFOUYEHHBIX MEX/y MapajieIbHbIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH MPSMOiL ¢
JBYMs apaJljIeIbHbIMU TJIOCKOCTSIMU
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[ToBropenue: Teopema [lugaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJILHOTO TPEYTOJIbHUKA

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napasuiesienunesa

Brruncnenue JUIMH OTPE3KOB B KyOe u
IPSIMOYTOJIBHOM I1apajuleIICIIUIIe e

[TepieHAMKYISAPHOCTD MPAMOUN 1
mockocty. [Ipusnak
NEPIEHIUKYJISIPHOCTH IPSIMON U
IJI0OCKOCTH

[TepieHAMKYISAPHOCTD MPAMOUN 1
wiockoctu. [Ipu3nak
NEePHEHAUKYISIPHOCTH MPSAMOMN U
MJIOCKOCTH

Teopema 0 CyIlIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSMOM, TPOXOAIICH
yepe3 TOUKY MPOCTPAaHCTBA U
MEePHEHIUKYISIPHON K MIIOCKOCTU

[ImockocTH M nepreHINKYJIIpHbIE UM
MpsiMble B MHOTOTpaHHHUKaX

[ImocKOCTH M EPIIEHIUKYJIIIPHBIE UM
MpsIMbIE B MHOTOTpaHHHUKaX
[lepnenuKysip ¥ HAKJIOHHAS.
[TocTpoenue nepneHuKyIsipa u3 TOUKHA Ha
pSIMYIO0

[lepnieHauKyIsp ¥ HAKIOHHAS.
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[TocTpoeHue 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 IPOEKTUPOBAHKE

IToctpoenue cedenuii kyba, Npu3Msl,
MIPAaBUJILHON IIUPAMUJIBI C IOMOIIBIO
OPTOTrOHAJILHOM IPOEKIINU
IToctpoenue cedenuii kyba, mpU3MBI,
MIPaBUIILHON ITUPAMUBI C TIOMOIIBIO
OPTOTrOHAJILHOM MPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIocKocTH. [lnockocTn
CUMMETpUI B MHOTOTPaHHUKAX
[Ipu3Hak nepneHANKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEICTBUE CHMMETPUH
[IpaBuibHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSHUM OT TOYKH 0 IJIOCKOCTH
IIpaBuibHBIE MHOTOIpaHHUKH. Pacyér
PacCTOSHUMN OT TOYKH JI0 IIIOCKOCTH

CriocoObl OMyCTUTh NEePHEHANKYIISPHIL:
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CUMMETpHUs, CABUT TOYKHU I10
NapajuIeIbHON IPSIMOU

CaBur no HenapasuieJIbHON NpsIMOH,
W3MEHEHUE PACCTOSHUM

Kontposnbnas padota "B3zanmnoe
PacToJIOKEHUE TIPSMBIX U TUIOCKOCTEH B
npoctpaHctae"

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

[ToBTOpEHME: yrom Mex Iy
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 IIJIOCKOCTEN

[Ipu3Hak nepneHaAuKyISIPHOCTH
IIJIOCKOCTEM; TEOpeMa O MPSAMOU
IIEPECEUEHU IBYX INIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

[IpssmMoyrobpHBIN Napasienenunes; Kyo;
W3MEPEHMUS], CBOMCTBA MPSIMOYTOJILHOTO
napasenenuneaa

Teopema o0 AMaroHany NPSAMOYTOJIBHOTO
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napajurejacnuieaa u CJICACTBUC U3 Hee

CrepeoMeTpuueckre U NpUKIaIHbIE
3aJ1a4yM, CBSI3aHHBIE CO B3aMHbBIM
PaCIIOIOKEHUEM MPSAMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPEIIMBAIOIINECS MPSMBIE,
napajuiesbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

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

Paccrosinre OT TOYKH J10 TJIOCKOCTH,
paccTosiHUE OT IPSIMOM J0 IIOCKOCTH

Brrunciienue paccTossHUN MEXITY
CKPELIMBAIOIIMMUCS IPSIMBIMU C
MOMOIIIbIO EPHEHANKYIISIPHOMN TIOCKOCTH

TpéxrpaHHblid yroj, HEPaBEeHCTBA JJIS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBbI KOCHHYCOB U CUHYCOB JJIs
TPEXTPAaHHOIO yIIa

DneMeHTHI ChepUIecKoil reOMEeTpuH:
TeOJIe3NYECKUE JINHUU Ha 3eMIIe

Kontposnbnas padota "Yrisl u
paccrosiHus"

Cucremaruzanus 3HaHUN "MHOTOTpaHHUK
H €T0 DJICMCHTHI"

[Inpamua. Buael nupamun. [IpaBuneHas
nupamMuaa



81

82

83

84

85

86

87
88
89
90

91

92

93

94
95
96
97
98

[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBIL.
[IpaBunbHas npusma

[Ipsimoit mapamnenenunen,
MPSIMOYTOJIBHBIN Mapajuiefenune, Kyo
Brinykiibie MHOrorpanHuku. Teopema
Ditnepa

Brinykiibie MHOrorpanHuku. Teopema

Olinepa. [IpaBuibHbIE U NOTYNPaBUIbHBIE

MHOTOT'paHHUKHU
KontpomnbHas padora "MHororpaHHUKH"

[lonsiTHe BeKTOpa HA MJIOCKOCTH U B
MIPOCTPAHCTBE

CyMmMa BEKTOpOB

Pa3snocte BekTOpOB

[IpaBuino nmapasienenumnena
YMHOK€EHNE BEKTOpa Ha YHCIIO

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

CkansipHO€E IPOU3BENIEHNE

Brruucnenue yria Mexxay BEKTOpaMu B
IIPOCTPAHCTBE

[Ipocreitmme 3aga4u ¢ BEKTOPaMHU
[Ipocreiimue 3a1auu ¢ BEKTOpaMU
[Ipocreitmme 3aga4u ¢ BEKTOPaMHU
[Ipocreiimue 3a1auu ¢ BEKTOpaMU

O000I11IEHNE U CUCTEMATHU3allNs 3HAHUH

[ = SN SN

N



99 O06o001IeHre U CUCTEMAaTU3aIs 3HAHUH 1
100 HroroBas koHTpoabHAs paboTa 1
101 Wrorosast koHTpONIbHASI paboTa 1
102 O00011IeHre U cUCTEMaTU3aLNs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME



11 KITACC

Ne i/

10

11

12

Tema ypoka

[ToBTOpenue Temsl "KoopauHaThl BEKTOpa

Ha IJIOCKOCTH M B IIPOCTpaHCTBE"

[ToBTOpenue tems! "CxkansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpeHue Tembl "Brruucienue yria
MEXy BEKTOpaMH B IpOCTpaHCTBE"
[ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOH,
MPOXOJIAIIEH Yepe3 ABE TOUKH"
YpaBHEHHE NIOCKOCTH, HOpMaJib,
ypaBHEHHUE TIIOCKOCTH B OTpe3Kax

YPaBHeHI/Ie IMIOCKOCTHU, HOPMAJIb,
YPaBHCHHUC IIJIOCKOCTU B OTPE3KaAX

BekTtopHoe npousBenenne

JIuneliHble HEPABEHCTBA, JIMHEWHOE
IIPOrpaMMHUPOBaHUE

JIuHeitHbIe HEpaBEHCTBA, TUHEUHOE
pOrpaMMHUpPOBaHKE

AHaIMTUYECKHE METO/IbI pacyéTa yria
MEXTy TIPSMBIMH B MHOTOTPaHHUKAX

AnanuTtuyeckue METOJbI pacqéTa yria
MCKAY IMJIIOCKOCTAMU B MHOTOI'paHHUKAX

dopmyiia pacCTOSHUS OT TOUKHU 10

KoanuecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHHS

JJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl
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IJIOCKOCTHU B KOOpAUHATAX

Haxoxnenue paccTosiHUM OT TOYKH 10
MJIOCKOCTH B KyOe

Haxoxzaenue paccTossHUM OT TOYKHU 10
IUIOCKOCTH B MPaBUJIBLHON MUpaMUJIe

KonTtponbHas pabota "Ananuruueckas
reoMerpus"

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

CeueHHs MHOT OI'PaHHUKOB: METO/J CJICAOB

CedeHnsi MHOTOTPAaHHUKOB: CTaHIapTHBIE
IJIOCKOCTH, NEPECEUEHUs MPSIMBIX U
IJIOCKOCTEN

HapaJ'IJICJ'IBHBIe IIPSAMBIC U ITJIIOCKOCTH:
napaajiCJIbHbIC CCUCHUSA

[TapaynenpHble NPSAMBIE U TNIOCKOCTH:
pacy€T OTHOLIECHUI

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

[leprieHquKyISIpHBIE TIPSIMbIE U
TUIOCKOCTH: CTaHJapTHBIE Maphbl
NepPHEHANKYISIPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB

[leprieHquKyISIpHBIE TIPSIMbIE U
IUIOCKOCTH: TEOpEMa O TpeX
NEePIeHIUKYIIpax

[lepnenauKyIsipHBIE IPSIMBIE U
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34

IIJIOCKOCTHU: BBIYUCJIICHHUA OJIMH B
MHOTI'OIrpaHHUKax

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJTBHUKOB, (JOPMYIIBI JIsI
Iomaiel, cooopakeHus moaoous

[ToBTOpEHME: MIIOIAAN
MHOTOYTOJBHUKOB, (POPMYJIBI JJIs
TI0MAEH, COOOpaKEHUS IMOI00US

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

[Tnomaan cedeHuii MHOTOrPaHHUKOB:
IUTOIAAM TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOPAKEHUSI 101001

[Tnomaau ceyeHuii MHOTOrpaHHUKOB:
IJIOIA U TTOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOpaXKEHHUSI TOA00MS
KoHnTtponbHas padota "IloBTopeHue:

MHOT'OI'paHHHUKH, CEUEHHSI
MHOTOTPaHHUKOB"

O6béM Tena. O6beM MPSAMOYTOIBHOTO
napaJuleIenuneaa

3amaun 00 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIIUU yTia
CrepeomeTpHyecKHe 3a/1a4H, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJuieenuneaa

[IpuknagHbie 3a1a4, CBSI3aHHBIE C
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BBIUHCIICHHEM 00BEMA MpAMOYTOJILHOTO
napajjejacnuiicaa

O0BEM TIPSIMON TPU3MBI

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 uaTerpaiga. Oobém
IUPAMHUAJBI

®opmyna 06béMa nupamuiel. OTHOIIEHHE
00BEMOB UpamMu ¢ OOLIUM YIJIOM
®opmyna o6béMa nupamuisl. OTHOILIEHHUE
00BEMOB MUPaMH/L C OOLIUM yTIIOM
CrepeoMeTpHUueCcKUE 3a/1a4M, CBI3aHHbIE C
00BbEMaMU HAKJIOHHOM MPU3MBbI
CrepeoMeTpHueCcKHE 3a/1a4M, CBA3aHHbIE C

00BbEMaMU TUPAMUIBI

[Tpuknagaeie 3agaun 1mo Teme "OO0bEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKIIOHHOM
MPU3MBI

[Tpuknagaeie 3agaun 1mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI
[Ipumenenne 06bEMOB. Briuncienne
pacCTOSTHUSA JI0 TUIOCKOCTH
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Kontponsnas padora "O0béM
MHOTOTrpaHHHKa"

[MunuHapryYeckas MOBEPXHOCTb,
o0pasyroliye IUINHAPHYECKOM
IIOBEPXHOCTHU

Humuaap. [IpssMoi KpyroBod HUIHHAP.
[Tnoniane MOBEpXHOCTU LWIMHAPA
Konnueckast moBepxHOCTh, 00pasyroiue
KOHWYECKOHU IoBepXxHOCcTH. KoHyC
Ceuenue KoHyca IIOCKOCTBIO,
NapajuIeIbHON IIJIOCKOCTH OCHOBaHUS
VYceuéunslii konyc. M300paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITIOBEPXHOCTU KOHYCa

[Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM MTOBEPXHOCTH KOHYCa
CrepeoMeTprUeCKHe 3a/1a4i Ha
JIOKa3aTeNNbCTBO U BBIYUCIICHUE,
IIOCTPOCHUEM CEUYECHUI LIWINHIPA, KOHYCa

CrepeomeTpuuecKkue 3aj1auu Ha
JTIOKA3aTeNIbCTBO U BHIYHCIICHHE,
MOCTPOEHUEM CEUEHUM LIUIIMH]IpA, KOHyCa

HpI/IKHaI[HBIC 3aaa4u, CBA3aHHBIC C
NUIMHAPOM

[Tpuknagabie 3a1a9M, CBSI3aHHBIE C
ATUHAPOM

Cdepa u map
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[lepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. B 1 n3o0pakenue 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

CrepeomeTpuueckue 3aj1auu Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHNUE,
CBsI3aHHBIE CO CPpepoii U MapoM,
MIOCTPOEHUEM MX CEUEHUH TIJIOCKOCTHIO

CrepeoMeTpryeCcKHe 3a/1aud Ha
JI0Ka3aTelIbCTBO M BEIYMCIICHUE,
CBsI3aHHBIE CO Chepoi U mapom,
MMOCTPOEHUEM MX CEUEHUH TIJIOCKOCTHIO
[IpuknaaHbie 3aJ1a4, CBSI3aHHBIE CO
chepoit u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH,
BBIYHCIICHHS B OKPY)KHOCTH, CTaH/IapTHBIC
o100us

Paznnunbie KOMOMHALINY TEJT BPAIICHUS U
MHOTOTPAaHHUKOB

3agaum o Teme ""Tena u MOBEpXHOCTH
BpauieHus"

3agaum o Teme ""Tena u TOBEpXHOCTH
BpaiieHus"
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KontponsHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

O06Bém mumuHapa. Teopema 06 00bEME
NPSIMOTO IUJIHHIPA

Brruncnenne 005EMOB TeNI ¢ IOMOILBIO
onpenenéuHoro uaTerpanga. Oobém
KOHyCa

TTnowanu OOKOBOM U ITOJIHOMU
MOBEPXHOCTH KOHYyCa

CrepeomeTpuuecKue 3a/1auu, CB3aHHbIE C
BBIUKCIICHHEM 00BEMOB IIMIIMHAPA,
KOHYyca

[Tpuknagaeie 3agaun 1o Teme "OOBbEMBI U
IJI0IIaAu OBEpXHOCTEN Ten"

O0BEM 11apa U mapoBOro CeKTopa.
Teopema 06 00BsEMe mapa. [1nomasns
cheprl. CTepeoMeTpudecKre 3a1auu,
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
1rapa, apoBOro CErMeHTa U IIapoBOro
CeKTopa

[Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", cBs3aHHbIe ¢ 00BEMOM 11apa U
miomaaso cepbl. COOTHOIIECHUS MEXKITY
TJIOMIAIMU TTOBEPXHOCTEH U 00bEMaMK
MMOIOOHBIX TEII

[TogoGHBIE TENa B IPOCTPAHCTBE.
N3menenune o6bEMa mpu moo00uu.
CrepeoMeTpuYEeCKHE 3a/1a4l, CBSI3aHHBIE C
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BBIUUCIIEHUEM 00BEMOB TEJN Y IUJIOLIAIEH
[IOBEPXHOCTEN

Kontponbnas padora "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX TeT"

JBuxenus npoctpancTsa. OToOpakeHusl.
JBwxenus u paBeHcTBO uryp. O0mue
CBOMCTBA JBUKECHUU

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

[IpeoOpazoBanust mogodus. [Ipsmas u
cdepa Ditnepa

['eomeTpuyeckue 3a1a4u Ha IPUMEHEHUE
JBUKEHUS

Kontponbhas padota "BekTops! B
npocTpaHcTBe"

Ob6o6maroree noropenue 11 noHsaTuit u
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"[TapamienbHOCTh NPSIMBIX U IUIOCKOCTEN
B IIPOCTpPaHCTBE"

Ob6o6maromee mosropenue 11 moHATHH 1
MeTo/0B Kypca reomerpuun 10-11
KJIACCOB, CHCTEMAaTH3aIIMs 3HAHWI:
"Bekrops! B mpocTpaHcTBE"

Ob6o6maroree noropenue 11 noHATuit u
MeTo/0B Kypca reomerpuun 10-11
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95

96

KJIACCOB, CUCTEMATHU3aL1sl 3HAHUI:
"BekTopsl B IpocTpaHcTBe"

O6o06matomee moBTopeHue 11 moHaTHii 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
MeTo10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3AIMs 3HAHUMN:
"ITnomaan MOBEPXHOCTU U 0OBEMBI
KpYIJbIX TEN"

O6o6matomee moropenue 11 moHaTuii u
MeTo0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3AIMs SHAHUMN:
"TTnomaan MOBEPXHOCTH U OOBEMBI
KpYTJbIX TEN"

HroroBast KOHTpoJIBHAS paboTa
Nrorosas koHTpoJsibHAs paboTa

[ToBTOpEHME, 0000IIICHUE U
CHCTEMAaTH3aLMs 3HAHUI

Hcropus pasBuTHs CTEpEOMETPUM KaK
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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99

100

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

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

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

HcTopus pa3BUTHsI CTEpEOMETPHUH KaK
HAaYKU U €€ poJib B pPa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT UM

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

HcTopus pa3BUTHSI CTEPEOMETPHUH KaK
HAYKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102






ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM NPOT'PAMMBI

10 KIIACC

Kon
NpoBepPsieMOro
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
00pa3oBaTeILHON NMPOrPAMMBbI CpeHero 001ero oopa3oBaHmsi

['eometpus
OrnepupoBaTh MOHATUSIMU: TOUYKA, MPSAMAasi, IJIOCKOCTh

HpI/IMCHHTB AKCUOMBI CTCPEOMCTPHUU M CICACTBUA U3 HHUX IIPU PCHICHUH
TeOMCTPHUICCKUX 3adaY

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

KnaccudummpoBars B3aUMHOE pPACIONOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

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

OnepupoBaTh MOHATUSMHU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBITYKIbBII
MHOT'OI'PaHHUK, 3JIEMEHTbl MHOTOTPAaHHUKA, IPaBUJIbHBIA MHOTOIpaHHHUK

Pacnio3HaBaTh OCHOBHBIC BBl MHOTOIPAaHHHMKOB (TIHpamuia, MpU3Ma,
MPSIMOYTOJIbHBIN Napajuiesenunes, Kyo)

KHaCCI/I(I)I/IL[I/IpOBaTB MHOT'OT'paHHUKH, BLI6I/IpaH OCHOBaHUA JJIA
KHaCCI/I(bI/IKaL[I/II/I (BLIHyK.HBIC 1 HCBBITYKJIBIC MHOTI'OI'PAaHHUKH, ITPABUJIbHBIC
MHOT'OIpaHHUKH, ITPAMBIC U HAKIIOHHBIC ITPU3MBEI, HapaJIJICJIGHI/IHCHBI)

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

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

Ctpouth ce4eHHss MHOTOTPAaHHHKOB METOJOM CJIEJIOB, BBIMOJIHSATD
(BBIHOCHBIC) IIJIOCKHE YEPTEXU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (QHUTYD:
BUJ CBEPXY, COOKY, CHU3Y

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

PemraTe 3a/ladi Ha HAXOXIACHUC I'COMCTPHYCCKUX BCIIMYUH II0 o6pa3uaM
Wik aJroputMaM, IHIPpUMCHAA HN3BCCTHBIC AHAJIUTHYCCKHUC MCTOAbI IIpH
pemicHUU CTAaHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCICHUC YIJIOB
MCXKAY CKpPCUIMBAOMIUMUCH IPAMBIMU, MCKAY HpHMOﬁ N TIJIOCKOCTEBIO,



7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KIIACC

Kon
MpoBePsSIEMOT0
pe3yJbTara

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 (QOpMYyJl, BBIYHCIATH COOTHOIICHHS MEXIY
IUIOLIAISIMU TTOBEPXHOCTEN, 00BEMaMH MOJOOHBIX MHOTOTPaHHUKOB

OnepupoBaTh MNOHATUSAMHU: CHUMMETPHUS B TPOCTPAHCTBE, ILIEHTP, OCb M
TUIOCKOCTh CHMMETPHH, IEHTP, OCh M TNIOCKOCTh CHMMETPHUHU (PUTYPBI

W3BnekaTth, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(GOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTekKax U pUCYHKaX

[IpumensTh reomeTpudeckue (GakThl ISl PEHICHHs] CTEPEOMETPHUYECKHX
3a7a4, MPEANOJararlliuX HECKOJbKO IIAaroB pEIICHUs, €CIU YCIOBHUSA
MIPUMEHEHHUS 33/1aHbI B SBHOU (hopMe

IIpumeHsaTh OpOCTEHIIME NPOrpaMMHBIE CpPEACTBA MW JJICKTPOHHO-
KOMMYHMKAIIUOHHBIE CUCTEMBI ITPH PELICHUH CTEPEOMETPUYECKUX 3a1a4
IIpuBoguTE NpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE 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 CHOpMYyITUPOBAHHON MPOOIEMbI, MOAEIHPOBATH PeaIbHbIE
CUTyallUl Ha S3bIKE T€OMETPUH, MCCIIENOBAaTh IIOCTPOCHHBIE MOJCIH C
HCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara ajareOpsl,
pemiath  NPAKTHUYECKWE  3aJa4d,  CBA3AHHBIE C  HAXO0XKICHHEM
reOMETPUYECKUX BEIUYUH

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJILHON MPOrPAMMBI CpeIHero o01ero oopasoBanusi

I'eomerpus

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

Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
OOBACHITH CLIOCOOBI TTOTYYSHHS TEJT BPALICHHUS
KnaccudunupoBars 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 aomaign 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

Te€OMETPUUECKUX TEJI C MPUMEHEHUEM (hopMyt

OnepupoBaTh TMOHATUSIMH: MHOTOTPDAaHHHUK, BIMCAaHHBIN B cdepy u
OMHCaHHBIA OKOJIO0 cepbl, chepa, BIUCAaHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIICHUS

Brruucaste COOTHOIIECHUST MEXKIY IUIONMIAISIMH MOBEPXHOCTEH M 00BEMaMu
MOJOOHBIX TEI

N300paxkaTh u3yyaemble (GUTypbl OT PyKH M C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HTHCTPYMEHTOB

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

W3Bnekarb, uHTEpHpeTHpOBaTh M MpeoOpa3oBbIBaTh HH(OpPMAIHIO O
MIPOCTPAHCTBEHHBIX TeOMeTpuYeckux (¢Gurypax, TMpeAcTaBICHHYIO Ha
yepTexax U pUCyHKax

[TpumensTs reoMeTpudeckue (aKThl Ui PELICHUS CTEPEOMETPUUYECKHX
3a/1a4, NPEIIIOJIAraIX HECKOJBKO IIAaroB pEHIEHUs, €CIH YCIIOBHSA
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme

OHepI/IpOBaTB MOHATHUEM: BEKTOP B IIPOCTPAHCTBEC

BBIMONHATS  JACHCTBUS  CIIOKEHUS BEKTOPOB, BBIUMTAHHUS BEKTOPOB U
YMHOKEHHST BEKTOpAa Ha YHCIIO, OOBICHATh, KAKUMH CBOMCTBAMH OHHU
00J1a1ar0T

[IpumeHsTH paBUIIO Napasuieenune1a Ipy CI0KEHUH BEKTOPOB

OHepI/IpOBaTB MNOHATHUAMU: JOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOYJIb BEKTOPA, pPaBCHCTBO BCKTOPOB, KOOPAWHATBI BEKTOPA, YT'OJ
MCXKY BCKTOpaMH, CKASIPHOC NPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHAPHBIC BEKTOPLI

HaXO,Z[I/ITB CYMMY BCKTOPOB W IIPOU3BCACHUC BCKTOpA Ha YHCJIO0, 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-
KOOPAUWHATHOT'O METOJa

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

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

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

HpI/IMCH}ITB IMMOJIYYCHHBIC 3HAHHWA HA IMPAKTHKE: aHAJIM3UPOBATH PCAJIbHBIC



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 TIOHSATHH W TEOpeM, ammapara anreOpsl,
pewiatb  INpPaKkTHYECKUE  3a7a4yd,  CBA3AHHBIE € HAXO0XKICHUEM
F€OMETPUYECKHUX BEIUYUH



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon
5

7.1

7.2

7.3

7.4

7.5

7.6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

OcHoBHbIE MOHATHS cTepeoMeTpud. Touka, mpsmas, IJIOCKOCTh, INPOCTPAHCTBO.
[TonsaTHEe 006 AKCHOMATUYECKOM IIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

B3anMHoOe pacrionoxeHue npsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapaJLICIbHbIE
U CKpemuBaromuecs mnpsmele. [lapamnenbHOCTh MNpsSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE: MAapajUIe/IbHbIE IIPSIMbIE B IPOCTPAHCTBE, NApaJUIEIbHOCTH TPEX
IPSAMBIX, NApAJUIENBHOCTh IPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOpPOHAMH, yrojl MEXIy IpsMbIMU B mpocTpaHcTBe. [laparuienbHOCTh INIOCKOCTEN:
NapajuielbHble IUJIOCKOCTH, CBOMCTBA MapaJUIeNIbHBIX IWIOCKocTeil. IIpocteitmme
[IPOCTPAHCTBEHHbIE (QUIYpbl Ha IIJIOCKOCTU: TETpadap, KyO, mapauienenunen,
IIOCTPOEHUE CEYEHUN

[lepneHIUKYISIpHOCTh MPSAMOM M IUIOCKOCTH: TMEPHEHAMKYJSpPHbIE NpsSMbIE B
IIPOCTPAHCTBE, IPSMbIE NapaJICIbHbIE U IEPIECHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
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, PACCTOSHUE OT MPSIMOM 10 IIOCKOCTH, MPOEKLus (PUrypsl Ha
IUIOCKOCTh. [lepneHanKyIsIpHOCTh MJIOCKOCTEN: NMPU3HAK NEPHEHANKYISIPHOCTH JBYX
m1ockocTeil. Teopema o TpEX NMeprneH UKy IsIpax

[loHsiTHE MHOrOTpaHHHMKA, OCHOBHBIE JJIEMEHThl MHOTOIDAHHMKA, BBIIYKIIBIE H
HEBBIMYKJIbIE MHOTIOIPDAaHHUKH, pa3BEPTKAa MHororpaHHuka. llpusma: n-yrosnbHas
IpU3Ma, TpaHM U OCHOBaHMs INPHU3MBI, IpsMas U HAKIOHHAs MNpPU3MbI, OOKOBas WU
IIOJIHAsL TIOBEPXHOCTH Ipu3Mbl. [lapasutenenumnen, nNpsMOyTrOabHBIN MapauleIenuIe] 1
ero csoucrea. Ilupammpa: N-yrosibHass nUpaMuaa, I'paHd U OCHOBAaHUE IHUPaMUIBI,
OOKOBas M TOJHAs TMOBEPXHOCTh MHpPAMUbI, MpPaBUIbHAS M yCe4€HHas MUpaMHJa.
OnemMeHThl Npu3Mbl M nupamuiabl. [IpaBuibHbIE MHOTOIpAaHHUKU: TIOHATHE
IIPaBUJIBHOTO MHOTOIPDAHHMKA, IIpaBWbHAs IPU3Ma M MpPaBWIbHAS NUPAMHUAA,
MpaBWJIbHAS TPEyTOJIbHAS MUPAaMUIA U IPAaBUIbHBIN TeTpasap, KyO. [Ipencrasnenue o
IIPABWIBHBIX MHOTOIPaHHUKAaxX: OKTa’Ap, MAOAEKa’Ap U HKocadapyrue CedeHus
MIPU3MBI U TUPAMUBI

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOYKH, MPSIMOM, MIOCKOCTH.
OJIEeMEHTBl  CHMMETPMM B NHUPAMMAAX, HNapajuielenunenax,  IMPaBHIbHBIX
MHOTOIPAHHUKAX

Bblunciienue »1eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanw, yriasl. [limomans
OOKOBOI1 MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMON MPU3MBI, IO/ lb OCHOBAHUH,



7.7

TeopemMa 0 OOKOBOH MOBEPXHOCTH NMPAMOi mpu3Mbl. [1o111aae 60KOBOM MOBEPXHOCTH U
[IOBEPXHOCTU IMPABWIBHOW NMUPAMHUIBI, TEOpPEMa O IUIOIIAJNA YCEUYEHHOM NHUPAMUIBI.
[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 MUINHAPUIECKONW MOBEPXHOCTH, OCh
MUIMHAPUYECKOW TOBEepXHOCTU. [lunmuHap: ocHoBaHUs M OOKOBas IMOBEPXHOCTH,
oOpa3syrias ¥ 0Ch, IUIONIAAb OOKOBOW U MOJTHOW MTOBEPXHOCTH

Konundeckasi moBepXHOCTh, 00pa3yOIIne KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOM ToBepXHOCTH. KOHyC: ocHOBaHME W BepiinHa, oOpasyromas # OCh,
IJI0MaaAb OOKOBOM M TOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpasyromme Hu
BBICOTA, OCHOBAaHMsSI U OOKOBAsI IOBEPXHOCTh

Codepa u map: neHTp, paguyc, JUaMeTp, IUIOmaab HoBEepXHOCTH chepbl. B3aumuoe
pacronoxeHue cdepbl U IJIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, Imiomanb
cdepsl

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

[Monste 006 o0BEMe. OcHOBHBIE cBOlcTBa 00BEMOB Ten. Teopema 00 00BEME
IPSMOYTOJIBHOTO MapajieNenunena u ciueactsus u3 He€. O0bEM IIIIMHIpPA, KOHYCA.
O6béM 1mapa u miIomaas chepbl

[Tono6ubIe Tena B mpoctpaHcTBe. COOTHOMICHUSI MEKAY TUIOLIAIMH TOBEPXHOCTEH,
00bEMaM TTOT00HBIX TEI

Ceuenuss umnuHApa (MapaiienbHO W TMEPHEHAUKYJSIPHO OCH), CEYEHHs] KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/sIee Yepe3 BEPINHY ), CEUSHHUS [1apa

Bektop Ha miockocth u B mpoctpaHcTBe. ClOKE€HHWE W BBHIYMTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4ucio. PaznokeHue BeKTOpa 1Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBmino mapamienenumnena. Pemenne 3aaa4, CBI3aHHBIX ¢ MPUMEHEHHEM
MPaBWI IEUCTBUM C BEKTOpAMH

[IpssMoyronpHass cucrteMa KOOpAMHAT B IIpocTpaHcTBe. KoopauHATel BEKTOpA.
[Ipocreiimme 3amaun B KOOpAMHATaX. Yroid Mexay BekTopamu. CkanspHoe
MIPOU3BEJICHHE BEKTOPOB. BpIUMcIeHME yIIIOB MEXIy NPSIMBIMM M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUN T€OMETPUUYECKHX 3a/1a4



ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
ITPOT'PAMMBI CPEJJHET'O OBIIIEI'O OBPA3OBAHMUA

Kon IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHS
NpoOBepPsieMOro  OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHero 0o1ero
TpeOoBaHuUs o0pa3zoBaHust

Brnagenne MeromaMu JJOKa3aTENbCTB, AJITOPUTMAMHU PELICHUS 3a4ady;
yMeHue (GopMyJIMpoBaTh U ONEPUPOBATH IOHATUAMM: OIpEIENICHHE,
aKCUOMa, TEeOpeMa, CIEACTBUE, CBOWCTBO, IIPU3HAK, J0Ka3aTeIbCTBO,
paBHOCWIbHBIE (POPMYJIMPOBKH; NPUMEHATh UX; YMeHHE (POpMYIHpPOBATH
0o0paTHOE M NPOTHUBOMNOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH HPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MAaTeMaTHMYeCKOW MHIYyKLUY;
IIPOBOAUTH J0KA3aTEJIbHbIE PACCYKIECHUS IIPU PELLIEHUU 3a]1a4, OLIEHUBATh
1 JOTMYECKYI0  IPAaBWIBHOCTh  PACCyXJIEHHH; yMEHHE OIepUpOBaTh
MOHATUSIMU: MHO>KECTBO, IOJMHO)KECTBO, OIEpPAalMU HAaJ MHOKECTBAMU;
YMEHHE  UCHOJb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
ONMCAaHUs PEATBHBIX MPOLIECCOB U SIBICHUN U NPU PELIECHUU 3a/1ay, B TOM
qucie U3 IPYruX y4eOHbIX NPEIMETOB; YMEHHUE ONePUPOBATh NMOHITUAMHU:
rpad, cBs3HBIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh
Y OMMCHIBATh I'padbl pa3IMYHBIMU CIIOCOOAMU; MCHOIb30BaTh Tpadbl Npu

PCHICHUH 3a1a1

YMeHue onepupoBaTh NOHITHSIMM: HATypalbHOE YHCIO, LIEJIOE YHCIIO,
CTENeHb C LIEeJbIM MoKa3aTeleM, KOpEeHb HaTypaJbHOW CTENEeHH, CTETIEHb C
panMoHaIbHBIM OKA3aTENIEM, CTENEHb C JACHCTBUTEIBHBIM IOKA3aTEIEM,
jgorapudm uucia, CHUHYC, KOCMHYC M TaHINE€HC IPOU3BOJIBHOIO YHUCIA,
OCTaTOK I0 MOAYJI0, PALMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHUCIIO,
MHO)KECTBa HATypajbHBIX, IEJbIX, PALMOHAIBHBIX, JEHCTBUTEIbHBIX
2 qrces; yMEHHUE HCII0JIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIIUI 00IIni
JenuTeNnb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkiupa npu
pELIeHNH 334a4; 3HAKOMCTBO C Pa3JIMYHBIMHM NO3UIIMOHHBIMH CHUCTEMAMHM
CUMCJICHUS; YMEHUE BBINOJIHATH BRIYUCIICHNUE 3HAYEHUI 1 TpeoOpa3oBaHUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
palMOHAJbHBIX  BBIPAXKEHUN; yMEHHME  ONEpUPOBATh  IMOHATHUIMHU:

oCIC€a0BAaTCIIbHOCTD, apI/I(I)MCTI/I‘-ICCKa}I nporpeccusda, reoMETpUICCKasa



nporpeccusi, OecKOHEYHO YyObIBalolass reoMeTpuieckas MpOTrpecCHs;
yMEHHE 3a/JaBaTh TOCJIEIOBATEILHOCTH, B TOM YHCIE€ C TOMOIIBIO
PEKYpPPEHTHBIX (POPMYJ; YMEHHE ONEepUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YUCJIO, CONPsDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ uucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEeT
(reomeTpuyeckas, TPUTOHOMETpUYECKAass W aireOpanueckas); yMeTb
MPOU3BOJUTE apU(PMETHUECKHE JCUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH MPUMEPHI UCHOJIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATHAMU:  MaTpuma 2X2 u  3%3, omnpeneiauTenb  MaTpULbl,

FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHSTHSAMHU: palMOHAJIbHBIE, WPpPALMOHATBHEIC,
MOKa3aTeNbHbIE, CTENEHHbIC, JOrapu(pMUUECKHe, TPUTOHOMETPUUECKUE
ypaBHEHUST M HEPABEHCTBA, MX CHCTEMbI, YMEHHE OIEPUPOBATH
HNOHATUSAMU: TOXAECTBO, TOXKICCTBEHHOE IpeoO0pa3oBaHUE, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUW M HEPABEHCTB, PaBHOCWJIBHOCTD
ypaBHEHUH, HEpPaBEHCTB U CHCTEM; YyMEHHUE peulaTb ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMbl C TMOMOUIBIO PA3IUYHBIX NPUEMOB; pEIIAThH
ypaBHEHHS, HEPABEHCTBA M CHUCTEMBl C [apaMeTpoM; MPUMEHATH
ypaBHEHUsI, HEPABEHCTBA, UX CHCTEMbl JJI1 DPEIICHUS MaTeMaTHUYeCKHUX

3a/lav U 3a7la4 U3 pas3JINIHbIX obnacrei HAayKHU U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTb (PYHKIIHUH,
NEPUOUYHOCT (PYHKIUHM, OTPaHMYEHHOCTh (PYHKUIUH, MOHOTOHHOCTBH
GyHKIMHU, SKCTpeMyM (QYHKIHMH, HauOoJbllee W HaWMEHbIIee 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbiBHAS (DYHKIUS, aCUMIITOTHI Tpaduka
¢GbyHKIMU, TiepBas U BTOpas MpOou3BOJHAs (YHKIUH, T€OMETPUUYECKUN U
¢u3nyeckuif CMBICT TPOMU3BOJHOM, TNEepBOOOpasHas, ONpeaeNEHHbIN
WHTErpajl; yYMEHHE HaxOJuThb AacCUMNOTOTHI rpaduka (QYHKIMH; YMEHUe
BBIUNCIIATh  NPOU3BOJHBIE  CyMMBI, TNPOM3BEIEHHS, YacTHOIO U
KOMITO3UIIMU (PYHKIMHA, HAXOIUTh YpaBHEHHME KacaTelIbHOM K TIpaduky
(GYHKIMH; YMEHHE HaXOJIUTh IPOU3BOJIHBIE SJIEMEHTAPHBIX (QYHKLUH;
YMEHHE HCIIOJIb30BAaTh MPOU3BOJIHYIO JJIsi HCCIENOBaHUS (DYHKIHH,
HaXOJWTh HauOONbIIME M HAUMEHbIIWE 3HAYCHUs (YHKIUI; CTPOUTH
rpaduky MHOTOYWIEHOB C HCIOJB30BaHHMEM ammapara MaTeMaTHUeCKOIo
aHaJIM3a; NPUMEHATH TMPOM3BOAHYIO ISl HAXOXKACHHUS HaWIydllIEero
pemeHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-D)KOHOMUYECKHX H

(I)I/I3I/IQCCKI/IX 3agadax; HaXOJUTh INIOIAaanu U 00BEMBI (I)I/Il"yp C IIOMOIIIBIO



HUHTCrpaa;, HNpUBOAHUTL MPHUMEPBI MATCMATHUYCCKOI'O MOACIUPOBAHUSA C

MTOMOIIBI0 AU PEepPeHIINATHHBIX YPABHCHHMA

YMeHue onepupoBaTh NOHATHAMU: Tpapuk QyHKIMH, oOpaTHas GYyHKLNS,
KOMMO3HUIUS (YyHKIHK, JTuHeHHas (yHKIUSA, KBajapaTU4Has QyHKINS,
panMoHanbHas (QYHKUMS, CTerneHHas (QYHKIHSA, TPUTOHOMETPUYECKHE
(GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIIMH, TOKa3aTelbHas W
agorapupmuueckass (YHKIHUH; yMEHHUE CTPOUTh TpapuKd HM3YyUYSHHBIX
(GyHKIME,  BBIIOJHATH  IpeoOpa3oBaHus  rpadukoB  (YHKIIHH,
WCIOJIB30BaTh TPAPUKH JUISI U3YUYEHHUS TPOLECCOB U 3aBUCUMOCTEH, IpHu
pelleHNH 3a7ad W3 APYTUX YYeOHBIX NPEIMETOB W 3a/a4 U3 peallbHOU
KHU3HH;, BBIpAXaTh (OpMyJaMH 3aBHCHUMOCTH MEXJIY BEIWYHMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Tpaduku (QYyHKIUMHA Ui pEUICHUs ypaBHEHHUH,
HEpaBEHCTB M 3a/Ja4 C IapaMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHCHHﬁ, HEPaBCHCTB U UX CUCTEM

YMeHue pemate TEKCTOBBIE 3a/auMd Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JIBUKEHHUE, pabOTy, CTOMMOCTb TOBAapOB U
yCIIyT, HaJOTH, 3a/a4i U3 00JacTH YNpaBJICHUS JIMYHBIMU U CEMEWHBIMU
(uHaHCAMU); COCTaBIATH BBIPAKCHHS, ypPAaBHEHHs, HEPABEHCTBA M HX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIIENO0BAaTh IIOJYyYEHHOE pPELICHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPE3YyJbTATOB; YMEHHE MOJEIUPOBAThH
peanpHble CUTyallud Ha $3bIKE MAaTE€MATHKH; COCTaBIIATh BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a7a4M, UCCIIEIOBATh
MOCTPOEHHBIE  MOJEIM C  HCIHOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH NOTYUYEHHBIH pe3ybTarT

YMeHue omepupoBaTh MOHATHSAMU: CpelHee apupMeTHUecKoe, MeIraHa,
HaI/I6OJ'II)H_Iee 1 HAUMCHbBIIEC 3HAUYCHUSI, pasMaX, zmcnepcm{, CTaH}IapTHoe
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
nH(pOopMaIInIo, NMPEACTABIEHHYIO B TaOIUIaX, Ha Juarpammax, rpadukax,
OTPa)KaIOIYI0 CBOMCTBA PEANbHBIX MPOLIECCOB U SIBICHUH; MPEACTaBIATh
vHpOpMANIUIO C TIOMOIIBIO TaONWII W JAWarpaMM; HCCIIEIOBaTh
CTaTHCTUYECKUE [IaHHBIE, B TOM YHCJIE€ C TPUMEHEHHEM TrpadruecKux
METOOJ0B U 3J'I€KTpOHHI>IX CpGJICTB; Fpa(l)I/I‘—IeCKI/I ucciaeaoBaTtb COBMECTHBIC

HaGJIIO,Z[CHI/IH C IMIOMOIIBIO JUAarpaMm pacCCUBaHUusd U JIMHENHOM perpeccuun

YMenue omnepupoBaTh TMOHSATUSIMHU: CIYyYaHBIM ONBIT M CIy4ailHOE

cOOBITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYMCIATH
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BEPOSITHOCTh C MHCIIOJIb30BAaHUEM TpapUUECKMX METOOB; INPUMEHATh
(GOpMyJIBI CIOKEHUST W YMHOXKEHHUS BEPOSATHOCTEH, (opMyiry TOITHOM
BEPOSTHOCTH, popmyny bepHynnu, koMOMHATOpHBIE (GakThl U (OPMYIIbI;
OLICHMBATh BEPOSATHOCTU pEaJbHBIX COOBITHI; yMEHHE OIEpUPOBATH
NOHATUAMM: CiIy4ailHas BEIWYMHA, PpACIpPElIEICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKUAAHUE, JUCIEpPCHs W CTaHJIApTHOE OTKJIOHEHUE
CllyuallHOW  BENWYMHBL, (QYHKIMH pacOpeiesieHus U IUIOTHOCTH
PaBHOMEPHOT0, II0KA3aTEIbHOIO U HOPMAIbHOIO PACIpEACICHUN; YMEHHE
UCIIOJIB30BaTh CBOMCTBA M3YUYEHHBIX PACHpPEIEICHUN Ul PELICHUs 3a/ad;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBIIMX YHCEJ, METOJbI BHIOOPOYHBIX
UCCIICOBAHUM; YMEHHUE IIPUBOAUTH IPUMEPHI NPOSABICHUS 3aKOHA
OONBIINX YHCEN B TNPHUPOAHBIX W OOLIECTBEHHBIX SIBJICHHUAX; yMEHHUE
OIIEpUPOBATh MOHATUSAMU: COYETAHUE, NEPECTAHOBKA, YUCIIO COYETAHUH,
YUCJIO  NEPEeCTaHOBOK; OuHOM  HplOTOHA; yMeHHME  NPUMEHSATH
KOMOUHATOpPHbIE (PAKTHI U PACCYKACHUS Ul pEIleHUs 3ajay; OLlEHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTaBIATH BEPOSTHOCTHYIO MOJAETb U

UHTEPIIPETUPOBATDH MOJYYSHHBIN pe3yabTar

YMeHue omnepupoBaTh IMOHATUSMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUI yroil, 1ByTpaHHbIN
yroJj, TpEXIPaHHbINA yIoJ, CKPEUIMBAIOIINECS TPSIMBbIE, MapauIeIbHOCTh U
NEPHEHIUKYJSIPHOCTh MPSIMBIX M IUIOCKOCTEH, yrosl MexX1y MpsSMbIMH,
Yroja MeXAy MpsAMOHM U IUIOCKOCTBIO, YIOJI MEXJy IUIOCKOCTSAMH,
paccTossHHE OT TOYKM JO IUIOCKOCTH, PACCTOSTHUE MEXAy MpPSMBIMH,
pPacCTOSIHUE MEXKIYy IJIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaTh MPHU PEIICHUU
3aa4 M3ydeHHbIE (aKThl U TEOPEMBI IIAHUMETPUHU; YMEHHE OIICHUBATH
pa3Mepbl OOBEKTOB OKpYXKAIOIIETO0 MHpa; CTPOUTH MaTeMaTU4YECKue
MOJIEIM C TIOMOIIbI0 TE€OMETPUYECKMX IOHATUH M BEJIWYMH, pPElIaTh

CBsA3aHHBIC C HUMH IIPAKTUYCCKHUC 3a1a4U

YMeHue onepupoBaTh MOHATHSAMU: IUIOUIAAb (QUTYpHI, 00BEM (UTYPHI,
MHOTOTPaHHUK, NPAaBUIbHBI MHOIOTPaHHHMK, CEUYEHUE MHOI'OIPAaHHUKA,
Ky0, mMmapamjenenures,, Npu3Ma, OUpaMuia, QUrypa M IOBEPXHOCTH
BpallleHHs, LWIMHApP, KOHyc, wmap, cdepa, miomans chepsl, IUIOmaib
MOBEPXHOCTU MUPaMUbI, NPU3MBI, KOHYyCa, LWIMHApA, O0BEM KyoOa,
MPSIMOYTOJIBHOIO NapajljiesieNuIeaa, MNUpaMHUAbl, NPU3MbI, IWINHAPA,
KOHycCa, Iapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHHUS KOHyca U IWIMHIPA,

napauiCJibHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC IIapa, IIJIOCKOCTbD,
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12

13

Kacaromasicsi cgepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHHue
MHOTOTpaHHHUKa, W300pakaTh MHOTOTPAHHUKH, (PUTYpPBHI M MOBEPXHOCTH
BpAILEHUs, X CEYEHHUs, B TOM YHCJIE C MIOMOILBIO JIEKTPOHHBIX CPEICTB;
YMEHHE TPHUMEHSTh CBOWCTBA T€OMETPUYECKHX (UTYpP, CaMOCTOSTEIHHO
(bopMyIMpOBATh ONpPEEeHHUs N3ydaeMbIX (PUTYp, BBIABUIaTh TMIIOTE3BI O
CBOMCTBaX M MpHU3HAKaX TIeOMETPUYECKUX (uryp, 0oOOCHOBBIBATH WIIU
OlpoBepraTb HUX; YMEHHE MpPOBOIUTH Kiaccuukauuioo Quryp 1o
pa3IMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOJUMBIE JIOTIOJIHUTEIbHBIC

IMOCTPOCHUA

YMeHHe onepupoBaTh HOHSATHSMH: JBIDKEHHE B  IPOCTPAHCTBE,
MapayIeNIbHbI MMEePeHOC, CHMMETPHUSl Ha IJIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Ms, TMOAOOHBIE (UTYPBI, yMEHHUE
pacmo3HaBaTh paBHBICE W TOJOO0HBIC (DUTYPBI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIB30BaTh T€OMETPHUYECKUE OTHOIICHHS TIPU
pelIeHnH 3aJlad; HAXOAWUTh TC€OMETPHUYECKHE BEIUYHMHBI (IJTMHA, YTOJI,
IUIOIAAb, 00BEM) TIPU PEHICHUU 3a/1a4 U3 JIPYTHX YYCOHBIX MPEIMETOB U
W3 peajbHOW J>KWU3HM, YMEHHE BBIYHCISATH T'C€OMETPHYECKHUE BEIIMIMHBI
(mmHA, yroi, IIIONIaah, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIOIB3YS
M3y4deHHBIE (OPMYJIBI ¥ METOJbI, B TOM YHUCIIC: TUIOMAJb MOBEPXHOCTU
NMpaMUIbl, TPU3MBbI, KOHyCa, IWJIMHApA, IUIoNaas cepbl; 00bEM Kyoa,
MPSIMOYTOJIFHOTO  MApajuIeeNuIeia, MUPaMUAbI, TPU3MBI, IHIUHIPA,

KOHYCa, [11apa; yMEHHE HaXOIUTh OTHOIIEHUE 00BEMOB MOIOOHBIX QUTYP

VYmMmenne OINCpHUPOBATH IMOHATUAMMU: MNMPAMOYTOJIbHAsA CUCTEMA KOOPAHWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJIMHATHI BEKTOpAa, CyMMa BEKTOPOB,
MPOM3BEJICHNE BEKTOpa Ha 4YKCJIO, pa3lIoOKCHHE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEJCHUE, BEKTOPHOE TMPOU3BEICHHUE, YTOJI MEXIy
BCKTOpaMH,; YMCHHE MCIIOJIb30BATh BeKTOpHBIﬁ )51 KOOp}IHHaTHLIﬁ METOJ
JUTSL PEIICHUSI TEOMETPUUECKUX 3a71ay M 3a]1a4 APYTruX yU4eOHBIX MPEIMETOB
YMeHue BBIOUPATh MOAXOSAIINANA METO JJIsl PEIICHHS 3a/1a4K; TOHUMaHHE
SHAYUMOCTU MATEMATUKKW B MU3YUCHHUH TMPUPOIHBIX H 06HI€CTB€HHBIX
MPOIIECCOB U SIBJICHUI; YMEHHE paclo3HaBaTh IPOSIBICHHE 3aKOHOB
MaTE€MaTUKHU B UCKYCCTBC, YMCHUC NTPHUBOJUTH ITPUMEPBI MAaTEMATHICCKUX

OTKPBITUNA POCCUMCKON U MUPOBOW MaTeMAaTUYECKOU HAyKHU



INEPEYEHD 2JIEMEHTOB COJAEPKAHUA, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsiemMblii JJIEeMEHT COAEePKAHUS
1 Yucna v BBIYUCIICHUS

11 Hatypanbnble u nemnbie uncina. [Ipu3Haku 1enMMOCTH LENbIX YUCes

12 Panmonanbupie  yucna. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOH, MPOLEHTHI,
' OeCKOHEYHBIE IEPUOINUECKHUE JPOOH

13 ApudmeTndeckuii KOpeHb HaTypaJlbHOU cTerneHu. J[elcTBus ¢ apudmeTndaecKumMu
' KOPHSIMU HaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ pallMoHaNIbHBIM Moka3aTeneM. CBOHCTBa
' CTETICHU

15 CuHyc, KOCHMHYC M TaHI'€HC YMHCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTuynable U HaTypajIbHbIE JOrapupMbl

HevictBurenbHble  4Yucia. ApudmeTHdyeckue omnepanud ¢ JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmmkEHHbIe BRIYUCICHHS, TPABHIIa OKPYTJICHHUS, IPUKHUIKA U OLECHKA
pe3yJibTaTa BRIYUCICHUN

1.8 [IpeoGpa3oBaHue BhIpAKCHHUI

1.9 KomrmuiekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 I{enpie u 1pOOHO-palIMOHATBHBIC YPaBHEHUS

2.2 HppaunoHanbHble ypaBHEHUS

2.3 TpuroHoMmeTpuveckne ypaBHEHHUS

2.4 [ToxazarenbHble U JOrapuPMUUECKHE YPaBHEHUS

2.5 Hensle u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHbBIE U JTOrapuPMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuieckue HepaBEHCTBA

2.9 CucTteMbl 1 COBOKYTHOCTH YpaBHEHUN M HEPABEHCTB

2.10 VYpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C MTapaMeTpaMu

2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OTnpeeuTenb MaTPpUIIbI
3 OyHKINUK U TpapUKH



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8
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4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

OyHk1us, crnocodbl 3amanus QyHkuuu. ['padux ynkumuu. B3zaumuo oOparHbie

bynkuun. YétHple 1 HeY€THBIC QyHKIMU. [leproandyeckue GyHKITMN

O6nacth ompeneneHUuss W MHOXKECTBO 3HaueHW ¢Gyukuuu. Hymu Qyskum.
[TpoMexyTKM  3HAaKONMOCTOSHCTBA. [IpOMeXyTKM  MOHOTOHHOCTH  (DyHKLUH.
MakcumMyMbl U MHUHUMYMBI (QyHKUMU. HauOombilee W HauMeHbIIee 3HAYCHHE

(GYHKIMU Ha IPOMEXKYTKE

CrenenHast (QyHKIUS C HATypalbHBIM U IEJBIM TOKa3aTeneM. EE cBolicTBa u

rpa¢uk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHU
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
[Toka3arenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku

Touku paspeiBa. AcuMmMnToThl rpadukoB QyHkuuil. CpoiicTBa  (QyHKIMA,

HENPEPBIBHBIX HA OTPE3KE

[TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS T1OCIIEA0BATENIBHOCTEH
Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyria ClI0XKHbIX MPOLIEHTOB
Havana maTemMaTn4eckoro aHanusa

[TpousBogHas ¢pyHkiuu. [Ipon3BoHbIE 371€MEHTAPHBIX PYHKIIMMA

[IpumeHeHre NPOU3BOAHON K UCCIEIOBaHHIO (YHKUMH Ha MOHOTOHHOCTH U
3KCTpeMyMbl. Haxoxnenue HanOOJBIIEro U HAUMEHBINEro 3HaYeHUs (YHKLIUU Ha

OTpe3Ke

[TepBooOpasnas. Murerpain
MHoOXecTBa 1 JTOTUKa

MHoOecTBO, onepanuu HaJ MHOXkecTBaMu. [luarpammsl Ditnepa — Benna
Jloruka

BeposTHOCTB U cTaTUCTHKA
OnucaTrenbHasi CTaTUCTUKA
BeposTHOCTB

KomOunaropuka

I'eomerpus

@urypsl Ha INIOCKOCTH

[IpsiMbIe ¥ MJIOCKOCTU B TPOCTPAHCTBE
MHororpaHHuku

Tena v MOBEpXHOCTH BpaILIEHUS

KOOpI[I/IHaTBI N BEKTOPLI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

Maremaruka: anrebpa W Hayajga MaTEeMaTUYECKOrOo aHajiu3a, TeOMETpPHS.
I'eomeTpus. 10-11 kmaccel. ba3oBslit u yriy6neHnsiii ypoBau. AtanacsH JI.C.,
byty3oB B.®., Kagomues C.b. u ap.; M.:IIpocsemienue

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. Teomerpus. Aunakrudeckue matepuainsl 10 knacc. ba3zoBblil u
yriyonenusiii yposau. 3uB b.I'.; M.:IIpocBemenue

2. T'eometpus. lunaktuyeckue matepuansl 11 kinacc. ba3oBelit u
yriyonenusiii yposau. 3uB b.I'.; M.:IIpocBemenue

3. T'eomerpus. ['otoBumces k EI'D. 10 kiacc. JlutBunenko B.H.;
M.:IIpocBemienue

4. T'eomerpus. 'otoBumcs k EI'D. 11 knacc. JlutBunenko B.H.;
M.:IIpocBemienue

5. T'eomerpus. Pabouas terpans. 10 knacc. ba3oBelit 1 yriyOJIeHHBIH YPOBHHU.
I'nazkoB 10.A., FOaquna N.N., Byty3os B.®.; M.:IIpocBenienne

6. I'eomerpus. PaGouas terpaap. 11 kiacc. ba3oBrblit 1 yriryOneHHBIN yPOBHHU.
I'mazkoB 10.A., FOauna N.N., byty3oB B.®.; M.:IIpocBenieHue

7. T'eomertpus. [loypounsie pazpabotku. 10-11 xmaccsl. Caaksia C.M.,
byrty3oB B.®.; M.:IIpocsemenue
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