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INOACHUTEJIBHASA 3AIINCKA

['eomerpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
o0miero oOpa3zoBaHus, TaK KaKk 00ECIIEYNBACT BOZMOKHOCTh U3YUYCHHS JUCIUILTUH
€CTECTBEHHO-HAYYHOM HAINPaBJIEHHOCTH W NPEIMETOB T'yMAHHTAPHOIO IMKJIA.
[TockonpKky  JOTMYECKOE  MBILIUIEHHE,  (QopMHUpyeMoe  TpuU  HU3yUYEHUHU
00y4arolUMHUCs TOHATUHHBIX OCHOB I'€OMETPUH, NPHU JI0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUHN MPU PEIICHUH T€OMETPUUYECKUX
3aa4y, YMEHHME BBIJIBUTaTb M ONPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
VCIIOJIB3YIOTCSL TIPH PELICHUM 337a4 €CTECTBEHHO-HAyYHOI'O IMKJIA, B YaCTHOCTH
¢usnyeckux 3anad.

I{enb ocBoeHUs mporpaMmMbl yueOHOro Kypea «I'eomeTpus» Ha yriyOaéHHOM
YpPOBHE — pa3BUTHE MHAMBUAYAJIbHBIX CHOCOOHOCTEM O0OydYarolmuxcsi MOpu
U3YYEHUU T€OMETPHUH, KaK COCTaBIIAIOIIEH npeaMeTHO obnactu «MaremaTtuka u
uHpopMaTUKa»  yepe3  oOecleyeHHe  BO3MOXKHOCTH  TNPUOOpPETeHUs U
UCIOJb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKMX 3HaHUM W JIeWCTBUH,
cnenu(UUHBIX TEOMETPUHU, U HEOOXOAUMBIX JJIsl YCIEIIHOT0 Ipo(hecCHOHaIbHOTO
o0Opa3oBaHMsl, CBI3aHHOTIO C UCIIOJIb30BAHUEM MATEMATUKH.

[IppopuTeTHBIMM 3aJlayaMu Kypca TIE€OMETPUU Ha YIIyOJNEHHOM YpPOBHE,
PaCHIMPSIONIMMH U YCUIMBAIOIIUMU Kypc 0a30BOT0 YPOBHSI, SBJISIFOTCS:

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

(dopMHpOBaHUE TMPEJACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIINX MAaTEMAaTHYECKHX MOJEISAX, MO3BOJSIIOIIMX OMNMCHIBATH M H3Yy4yaTh
Pa3HbIE SBJICHHS OKPYXKAIOLIEro MUPA, 3HAHUE NOHATUIHOTO anmnapara 1o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reoMeTpuu;

dbopMHpoBaHWEe  yYMEHHMS  BJIAJE€Th  OCHOBHBIMM  MOHSATHUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMynT U yMeHHE MX NPUMEHATb, YMEHUS JOKa3blBaThb TEOPEMbl U HAXOIHUThH
HECTaHJIapPTHbIE CTIOCOOBI PEIICHUs 3a/1a4;

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

dbopMupoBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOT'O MOCTPOCHUS
MaTeMaTUYeCKUX TEOpHi, (popMHpOBaHME MOHUMAHUS POJIM AKCUOMATUKH TPHU
MIPOBEJEHUHN PACCYKACHUM;

(dbopMHpOBaHHWE yMEHUS BIAAETh METOJAMHU JOKA3aTeIbCTB U aJITOPUTMOB
pELICHHs, YMEHHUSI WX NPUMEHATH, MPOBOJUTH JI0KA3ATEJIbHBIE PACCYXKICHHS 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 MHTEIUICKTYalIbHBIX U  TBOPUYECKHX
CITOCOOHOCTEN 00YyUaroIIMXCcs, MO3HaBaTeIbHOW aKTUBHOCTH, UCCIIEIOBATEIILCKUX
YMEHUM, KPUTUYHOCTH MBIILUICHHS, THTEpPECA K U3YUCHHUIO T€OMETPUH;

dbopmupoBanre (HYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TCOMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyalUsX U MPHU U3YyUYEHUU APYTHX
y4eOHBIX MPEAMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSL PEATbHBIX CHUTYyallUid, HCCIEIOBAHUSI TMOCTPOEHHBIX MOJIETEH,
MHTEPIPETALUN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JUHUAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 «kmaccax sBistoTcsi:  «lIpsiMble W TMJIOCKOCTH B IPOCTPAHCTBEY,
«MHororpannukn», «Tena BpameHus», «BekTopel ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «/IBMKEHUS B MPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpeboBaHHEe «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOy4YeHHS B
10-11 kiaccax, OTHOCHTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM y4eOHOrO Kypca, a
dbopMHpOBaHHE  JIOTHUECKMX YMEHHMH  pachpenensieTcs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUAM, HO U 10 rojgam oOydenus. CoaepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHOil paboueit
IpOrpaMMbl, paclpeeIEHHbIM IO ToJaM OOy4YeHHMs, CTPYKTYpUPOBAHO TaKUM
00pa3zoM, 4TOObI KO BCEM OCHOBHBIM, TPUHIMIUAIBHBIM BOIIPOCAM 00yYaroluecs
oOpamjaJiuch ~ HEOJHOKpPAaTHO. JTO TO3BOJISIET OpPraHU30BaTh  OBJIAJCHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMH TOCJIEIOBATENIBHO U MOCTYIATENBHO, C
cOOJTI0/IeHeM TIPUHIIMITA TTPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YyUYalOIMUXCsl, PaCIIUpss U YriTyOusist
e€, 00pa3yst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3marb ycnoBus s guddepeHnuanuu  00ydeHHUs, MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MpOrpamMM, OOECIEeUnuTh YIIIyOJIEHHOE
U3y4YEHHUE T€OMETPHUH KaK COCTaBJsitolIel yueOHoro npeamera «MaTemaTukay;

MOATOTOBUTh OOYYAIOIIUXCA K TMPOJOIKEHUIO HU3YYEHUS] MaTEMaTHKU C
yu€ToM BbIOOpa Oyayiied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o0muM 1 ipoeccrnoHaTbHBIM 00pa30BaHUEM.

Ha wusyuyenue yuebHOro kypca «['eomerpusi» Ha yYriIyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yvaca (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, TmpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOCHUU 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: NapalieIbHbIC
NpsIMBIE B IPOCTPAHCTBE, MAPAJIIETBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IPAMON
u 1ockoctu. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBA MapaJJICIbHOIO NPOEKTUpoBaHus. M3o0pakeHue
buryp B mapajuiesibHON MPOEKIUU. YTl C COHANPABICHHBIMU CTOPOHAMHU, yroOJ
MEXIy MPSMBIMH B IIPOCTpaHCTBE. [lapayieIbHOCTh MNIOCKOCTEN: MapaJieIbHbIE
IIJIOCKOCTH, CBOMCTBa IapajuIeIbHBIX IIJIOCKOCTEH. IIpocrenmme
IPOCTPAHCTBEHHBbIE (GUTYpPbl Ha IUIOCKOCTU: TETpajlap, Napajulelenumne],
MMOCTPOCHUE CEUCHUN.

[lepnieHAUKYISAPHOCTD NMPSIMOM U IUIOCKOCTU: NEPIECHAUKYJIISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAJUIENbHBIE W IEPHEHIUKYJPHBIE K IIJIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOCKTUPOBAHUE.
[lepieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT  MpsAMOM 10  IJIOCKOCTH,  MHpoeKuuss  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TMPU3HAK NEPHNEHIUKYJSAPHOCTA  JIBYX
IJI0CKOCTEN. TeopeMa 0 TpEX MepHeHIuKyIspax.

Yrisl B NMPOCTPAHCTBE: yroJl MEXAY NPSIMOM MU IUIOCKOCTBIO, JABYTI'DAHHBIN
YIOJI, JIMHEWHBIM yTOJI ABYIPAHHOIO yriia. TpEXrpaHHbIl U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYIPAHHBIX YTJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB W CHUHYCOB IS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHU

Buzasl MHOrOrpaHHuKOB, pa3BEpTKa MHoOrorpaHHuka. Ilpusma: n-yrosnpHas
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 I[ludaropa. Ilupammma: n-yronpHas 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 MHOTOIPAaHHUKAX: OKTadp,
JOJEKa’Ap U UKOCAP.

Beluncnenue 3J€MEHTOB MHOTOIPAaHHUKOB: péOpa, AuaroHaiu, YrJbL.
[Tnomans OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MNPSIMOW MPHU3MBI,
IUIOIIA b OCHOBaHUWiI, TeopeMa O OOKOBOl MOBEPXHOCTH NPSIMON MPU3MBIL.
[Tnomane OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOW MHpPaAMUBbI,
TeopeMa O IUIOLIAIN YCEYEHHOU TUPaMU/IBI.

CummeTpuss B NOPOCTPAHCTBE. DIJIEMEHTbl CHUMMETPUM  NPABUIIBHBIX
MHOT'OTPaHHUKOB. CHUMMETpHs B IPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPHUS
napajulejielinea, CUMMETPHUsS IPABWIBHBIX IPU3M, CHUMMETPUS IPaBUIBHOU
MMAPAMUIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W  IMPOTHUBOIIOJIOKHO
HaIIpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JI€HCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIUMTAHHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yucio. CBOKCTBA CIOKEHHS BEKTOPOB. CBOWCTBA YMHOKEHUSI BEKTOPA Ha YHCIIO.
[loHsaTHE KOMIUIaHApHBIE BEKTOpHbI. [Ipu3HaK KOMIUIAaHApHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3lIOKEHUHW BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BeKTOopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTel Bektopa. CBs3b MEXAy KOOpAWHATaMH BEKTOpa U
KOOpAMHATAMU TOYEK. YTOJN MexXIay BekTopamu. CkansipHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalenus

[ToHsATHSA: IWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKass ITOBEPXHOCTD,
chepudeckas TOBEPXHOCTh, oOOpasyromue moBepxHOocTe. Tema BpamieHwus:
MWINHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3aummHoe pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3oOpaxeHwe Tten
BpaIlieHus Ha TUIocKocTH. Pa3BépTka munmuHapa u koHyca. CuMmmerpus chepsl u
nrapa.

O0béM. OcHOBHBIE CcBoOiicTBAa O00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO TMapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOW TPHU3MBI, MWJIMHJpA, TUPAaMHUIbI 1 KoHyca. O0BEM Iapa ¥ I1apoBOTO
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,



OMMCAHHOTO OKOJIO c(epbl, cdepbl, BIUCAHHOW B MHOIOTPAaHHUK WJIM TEJO
BpalICHUA.

[Tnomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIOHIaaAb chepbl U €€ yacTe.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONIAACH MMOBEPXHOCTEN
nono0HeIx Quryp. IlpeoOpazoBanue mnogodusi, romoreTus. PemieHue 3amau Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceuyeHUit MHOTOTPAHHUKOB U TEJl BPAIllCHUs: CEUEHUs LIINHAPA
(mapayuienbHO M TEPIEHAUKYJSIPHO OCH), CEYEeHHMs KOHyca (IMapajuieibHbIe
OCHOBAHMIO U MPOXOJSIIKE Yepe3 BEPIIMHY), CEYEHUs 111apa, METOAbl TOCTPOCHUS
CEUYEHMII: METOJ CJEN0B, METOJ BHYTPEHHETO IMPOEKTUPOBAHHUS, METO]I MEpEeHoca
CEKYILEH TTIOCKOCTH.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mOpoctpaHctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
yMHOKeHHE BeKTOpoB. (CBoHCTBa BEKTOPHOro yMHOXeHHud. IIpsmoyronpHas
cUCTEMa KOOpAMHAT B npocTpaHcTBe. KoopauuaTel BekTopa. PaznoxxeHue 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 JBMXEHUN: TMapauielibHBIA IEPEeHoC,
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 PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTaHHE:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJIIEHA  POCCHUHCKOro  OOIecTBa,  MNPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3IUUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPakKIaHCKOTO o0OIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOe BOCTIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUHCKOM T'PaKIaHCKONH HIACHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHMCKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BaHUE OTHUX JOCTHKCHUM B APYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUHUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEJICHHS, CBSA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KCHUW HAyKU M JICITEIbHOCTHIO YUYE€HOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUHUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIOYAsl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7]a4, PEIICHUH, pacCyKJACHUN, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIEeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTb YMEHHUSI TPUMEHSATH MaTEMaTUUYECKHWE 3HAaHHUS 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-03/I0POBUTEILHOMN JIESITEIbHOCTBIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEPEC K
pasmuuHbBIM  cpepamM  TPOPECCHOHATBHOW  JIEATCIIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMH, YMEHHE COBEpIIaThb OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccun W pean3oBbIBaTH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYeCKoMy  OOpa3oBaHHIO U



CaMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUHU MTPAKTUUECKUX 3aJ1ad MaTeMaTUYECKOW HApPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTb  JKOJIOTMYECKON  KyJIbTYypbl, TOHUMAHHE BIIUSHUS
COIMAIbHO-PKOHOMUYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJHONU M COIUAIbLHOU
Cpenbl, 0CO3HAHUE TJIOOATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OPUCHTAITHIS
HA TPUMCHEHHE MAaTeMAaTUYeCKWX 3HAaHWA JUIsl pEelieHHs 3adad B 00JacTu
OKpY>Kalolel cpefpl, IUIAHWUPOBAHUE IIOCTYNMKOB M OLEHKH HUX BO3MOXHBIX
MOCJICACTBUMN JIJIs1 OKPY>KaIOIIEeH CPeibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAYKHW W  OOIIECTBEHHOW  MPAKTUKH, [OHHUMaHUE
MaTEMaTUYECKON HayKd Kak cgepbl 4YeIOBEUeCKOW AesITeNIbHOCTH, JTaloB €&
pa3BUTUS W 3HAYMMOCTH JUISl DPAa3BUTHUS I[MBUJIU3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOW KakK CpEACTBOM TIO3HAHUS MUPA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO0 AESTEIbHOCTD
WHIUBUYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble jornueckue AecTBU:

BBISIBISITh U XapAaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKM MATEeMaTUYECKHUX
00OBEKTOB, TOHATHH, OTHOLIEHUH MEXAYy MOHATUIMH, (OpMyIHUpOBaATH
OTpE/ICJICHUS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(UKAIUU,
OCHOBaHUSI JiJ1s1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHUPOBATH U  MPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPJAUTEIbHBIE U OTPUIIATEIbHBIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBIISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPKICHHSIX, MpeajiaraTb KPUTECPUU s
BBISIBIICHUS 3AKOHOMEPHOCTEN U TPOTHUBOPEUHNIA;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
WHJIYKTUBHBIX YMO3AaKIIOUECHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

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

BEIOWpATh CMmoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HaumOoJiee TOAXOAAIMIUA €  y4E€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble nccienoBare/ibCKue AeiiCTBUS:



WCIIOJb30BaTh BOMPOCHI KAaK HCCIEIOBATENbCKUNA MHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIONIME  MPOTHUBOpEUYHE,  MpoOseMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MMO3UIINI0, MHEHHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEAOBAHKE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBJICHUSIMH, TPOIECCAMU;

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

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOllecca, a TAKKE BbIIBUIAThH
MNPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSAX.

Pabora ¢ undpopmaunmeii:

BBIBIIATH ACHUIINTHI HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U JJI PELICHUS 3aauH;

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 TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHdopmauu o CaMOCTOSITETIbHO
c(hOopMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBI€ YHHUBepPCaJIbHbIEe YUeOHbIe 1elCcTBHS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUIMU U
HeasIMU  OOIIEHHUsA, SCHO, TOYHO, IPaMOTHO BBIPAKATh CBOIO TOYKY 3pPEHHS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JlaBaTh MOSCHEHUS MO XOAY PEIICHUs 3a/1aud,
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 Pa3iMyue U CXOJICTBO MO3UIIMM, B KOPPEKTHOU (opme
bopMyIIHPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTABIISATh PE3YJIbTAThl PEIICHUS 3a/1a4uM, SKCIIEPUMEHTA, MUCCIIeI0BaHusI,
MPOEKTa, CAMOCTOSITEJILHO BBIOMPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajad
MPE3CHTAIlUU U OCOOCHHOCTEN ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PENICHUS 3a/1a4ul, BIOUPATh CIIOCOO PELICHUS C
y4E€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIaJIETh  HABBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HaHUS
COBEpIIAEMbIX JACHCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocodamMu CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIecca W pe3yibTaTa pelieHUs
MaTeMaTU4YeCKON 3a/1a4H;

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

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBUAM, OOBSCHITH IPUUHHBI
JOCT)KEHUS WIIA HEJIOCTH)KEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JIlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHJUBUIYAIbHOU
paboThl MpU pEHIeHHH YYEOHBIX 3a7a4, MPUHUMATh Iedb COBMECTHOM
JeATEeIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pabOoThl, pacrpeneisTh
BUJIbI palbOT, JOroBapuBaThCs, OOCYXAaTh MPOLECC U pe3yabTaT padoTHI,
0000maTh MHCHHUS HECKOJILKHX JIIOACH;

y4acTBOBaTh B TPYNMNOBBIX GopMax paboThl (0OCyXkaeHHS, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbI» H HHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJAVUHUPOBATh CBOU JCHUCTBHUS C JPYTMMH YJieHaMH KOMAaH/bI, OICHUBATh
KaueCcTBO CBOEr0 BKJIaJa B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
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 TMPUMEHSATH AKCHOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX MPHU PEIICHUU
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(QUIUMPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBAaHMS IS
KJ1accu(pUKauu;

e CBOOOJIHO ONEPUPOBATH MOHSTUSIMU, CBSI3aHHBIMM C  CEUEHHUEM
MHOT'OTPaHHUKOB IIJIOCKOCTHIO;

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 TE€OMETPUYECKUX BEIUYHMH, IMPUMEHSS W3BECTHBIE METOMbI
MIPU PEIICHUH MaTeMaTUYeCKUX 3aj1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CIIOHOCTH;

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

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HWHTEPIPETUPOBATH HWHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, TMPEJACTAaBICHHYIO Ha
YepTekax U pUCyHKax;

e TMPUMEHATH T[OJYYECHHbICE 3HAHUS HA MPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEANbHBIE CUTyallMH, NMPUMEHSATh U3yUYEHHBIC MOHSATUSA 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 pa3BUTHS T'€OMETPUU Kak
COCTaBHOM 4yacTu (pyHIaMEeHTa Pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 kiacca oOyyaromuiicst Hay4uTCst:



CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C IWJIMHJIPUYECKO,
KOHUYECKOW U c(epruyeckord MOBEPXHOCTAMU, OOBICHATH CIOCOOBI
HOJTyYEHUS;

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

pacno3HaBaTh Tejla BpalleHus (UWIMHAP, KOHYC, cepa W map) 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 OIEPUPOBATh MOHATUSMH, CBS3aHHBIMH C KOMOMHAIMSIMHU Tl
BpallleHUss U MHOTOI'PaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIN 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: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAICHHUS;

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

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH ONIEPALIMH HAJl BEKTOPAMHU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJINHAT;
pemarb reOMETPUYECKHE 3a/1a4l Ha BBIUMCIIECHUE YIJIOB MEXAY MPSAMBIMU
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 M300pa)K€HUsI MHOTOTPAHHUKOB U TEN BpalleHUs MpH
MapajuIeIbHOM  MEPEHOCE, LEHTPATBHOM CHUMMETPUM, 3E€pPKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOI, MpeoOpazoBaHusl moao0us;
CTPOUThH CEYEHUsT MHOTOTPAHHUKOB M TEJ BpAIICHMS: CEYEHUS LUIUHAPA
(mapanenbHO U NEPHEeHIUKYIISIPHO OCH), CEUEeHHUs KOHyca (MapaieibHble
OCHOBAHMIO U MPOXOISAIIUE YepPEe3 BEPIIUHY ), CEUEHUS 1Iapa;
UCIIOJIB30BaTh METOJbl MOCTPOEHUS CEUEHUW: METOJ CIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITIOCKOCTH;



JI0OKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSATh TeoMeTpuueckre (akThl JJISi PEHICHHUS CTEPEOMETPUUYCCKUX
3a7a4, IMPEANOJIArarOluX HECKOJbKO IIAroB pELICHUs, €CJIM YCIIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pelath 3aJa4d Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHUYECKMX OTHOIIEHUH U
HAXO0XKJAECHUE TEOMETPUUECKUX BEJINYUH;

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

NPUMEHATh  IOJIYYEHHbIE  3HAHUA  HA  MPAKTUKE:  CPaBHUBATD,
AHAIIM3UPOBATH U OLICHUBATH PEATBLHBIE CUTYallMU, IPUMEHATh U3YUYEHHbIC
MOHATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE MOUCKA  PELICHUS
MaTeMaTU4ecku  CHOPMYITUPOBAHHOM  TPOOJIEMBI,  MOJEITUPOBATH
peallbHbIE CHUTYallMd Ha S3bIKE T'€OMETPUHU, HCCIEN0BATh MOCTPOCHHBIE
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 (pyH/1aMeHTa Pa3BUTHUSI 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

[ToBTOpenue, 0000IICHNE U
cucTeMaTu3alus 3HaHUU

O6bEéM MHOTOTpaHHHUKA
Tena BpaieHus

[Tomany MoBEpXHOCTH U 0OBEMBI
KPYTJBIX TET

JBroxeHus
[ToBTOpenue, 00o0LICHNE U

cHCTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I1IO I[TPOTPAMME

KoanuyecTBO 4acos

Bcero

15

15

17
24

17

102

KoHTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

JJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypchl






IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara nugposeie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3y4yeHusi oOpa3zoBaTe/ibHbIE

padoThI padoThI pecypenI

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA
PUCYHKE TUIOCKOCTH, TTApaJIIeIbHBIX 1
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka.

[lonsATHA cTepeomMeTpHun: TOUYKA, IpsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE

IpaBHjIa H300paKeHUS Ha PUCYHKE 1
IUIOCKOCTH, MapajuIeIbHBIX IPAMBIX

(OTpe3KoB), cepeIMHBI OTPE3Ka

[ToHsTHS: TIEpeceKaroInecs MIOCKOCTH,
MepeceKaroIrecs IpsaMas | MIOCKOCTh; 1
MOJIYIPOCTPAHCTBO

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

MHororpaHHUKH, U300pakeHHe

MIPOCTENIINX POCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIINX 0OBEKTOB
AKCHOMBI CTEPEOMETPHH U TEPBbIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbHIE
CJIEJICTBUS U3 HUX



10

11

12

13

14
15

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HUX. CrocoObl 3a1aHus
NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O603HaueHus NPSAMBIX U TNIOCKOCTEN

N3o006paxkenune ceueHnii mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE POXOJIAT YEPE3 UX
p€bpa. M3o0pakeHne nepecedecHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
TTOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMHU

N3o006paxkenne ceueHnii mupamMuibl, Kyoa u
MPU3MBI, KOTOPBIE POXOJIAT YEPE3 UX
pebpa. M3o0pakeHne nepecedecHus
MOJYYEHHBIX IUIOCKOCTEN. PackpaimmBanue
TTOCTPOCHHBIX CEUYCHUN Pa3HBIMU I[BETAMHU

MHororpaHHHKH, U300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

N3o0pakeHnue ceueHuit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOJIAT YEPE3 UX
pébpa. M3o0pakeHue nepecedeHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUECHUN Pa3HBIMU I[BETAMHU
N3o00paxkenne ceueHnii mupamMuibl, Kyoa u
MPU3MBI, KOTOPBIE POXOJIAT YEPE3 UX
pébpa. M3o0pakeHue nepecedeHus
IIOJIyYEHHBIX IJIOCKOCTEN. PackpamuBanue
MOCTPOCHHBIX CEUEHUN Pa3HBIMU I[BETAMHU

Mertoza ciaenoB s MMOCTPOCHUA CcedyeHMI

Merton cnenoB sl TOCTPOCHUS CEUCHHUIA.
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CBolicTBa niepece4eHnid psSIMBIX U
IIJIOCKOCTEN

Merton cnenoB sl TOCTPOCHUS CEUCHHUIA.
CBoiicTBa nepeceueHuil MpsIMbIX U
IJI0CKOCTEN

[TocTpoenue ceuenuii B mupaMu/ie, Kyoe
1o TpémM ToukaM Ha p&opax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3alKCh 111aroB
IIOCTPOEHHUSL

[TocTpoenue ceuenuii B mupaMu/ie, Kyoe
1o Tpém ToukaM Ha p&bpax. Co3zmanue
BBIHOCHBIX YEepPTEKEW U 3alUCh 111aroB
MIOCTPOCHUS

[TocTpoenue ceuenuii B mupaMu/ie, Kyoe
1o Tpém ToukaM Ha p&opax. Co3zmanue
BBIHOCHBIX YEepPTEKEW U 3alUCh 111aroB
MOCTPOCHHUS

[TocTpoenue ceuenuii B mupaMu/ie, Kyoe
1o TpémM ToukaM Ha p&bpax. Co3zmanue
BBIHOCHBIX YEPTEKEH U 3aIHCh I1aroB
MIOCTPOEHUS

[ToBTOpenue nnanumerpun: Teopema o
MIPOINOPLOHANIbHBIX oTpe3kax. [lonobue
TPEYTOJIHHUKOB

[ToBTrOpenue mianumeTpun: Teopema
Menenas. PacueTsl B ceUeHHIX Ha
BBIHOCHBIX uepTexax. Mctopust pa3Butus
TJITAHUMETPUH U CTEPEOMETPUH
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KonrtpomnsHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHOe pacnonoxeHue npsiMbIx B
npoctpancTse. CKpenBaronmecs
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 MIPAMON 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
[apaJlIeIbHOCTHIO 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
napajiesienumea 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 UIMH OTPE3KOB B KyOe 1
IPSIMOYTOJIBHOM I1apajuleIICIIUIIe e

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

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

Teopema o CylIeCTBOBAHUU 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 CKpEIMBAIOIIUMUCS 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
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[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 O06o001IeHre U CUCTEMAaTH3aIUs 3HAHHM. 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,
ypaBHEHHE TJIOCKOCTH B OTPE3KaxX

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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20
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22
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24

IJIOCKOCTHU B KOOpAUHATAX

Haxoxnenve paccTossHUM 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

CeuecHus MHOI'OIrpaHHUKOB: MCTO CJICI0OB

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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29

30

31

32

33

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 cedeHuii MHOTOrpaHHUKOB:
TJIOIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOpaXKEHHUSI TOA00MS
KoHnTtponbHas padota "IloBTopeHue:

MHOT'OI'paHHHUKH, CEUEHHSI
MHOTOTPaHHUKOB"

O6béM Tena. O6beM MPSAMOYTOIBHOTO
Hapajuiesernue/ia

3amaun 00 yABOEHUH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIIUU yTia
CrepeomeTpHyecKHe 3a/1a4H, CBI3aHHBIE C
00BEMOM TPSIMOYTOJIEHOTO
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 TeI ¢ 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/1a4H, 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 HUIHMHAP.
[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 Cepoi 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 O0BEMOB TEJ U IUIOLIAIEH
[IOBEPXHOCTEN

Kontponbnas padora "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX TeT"

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

Buapl nBukeHMil: napaiebHbII
MepeHoc, EHTpaIbHasi 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 3HAHWIA:
"Bekrops! B mpocTpaHcTBE"

Ob6o6maroree noropenue 11 noHATuit u
MeTo/0B Kypca reomerpuun 10-11
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KJIACCOB, CUCTEMATHU3aL1sl 3HAHUI:
"BekTopsl B IpocTpaHcTBe"

O6o06matomee moBTopeHue 11 moHaTHii u
METOJIOB Kypca reomeTpuun 10-11
KJIACCOB, CUCTEMAaTH3aIHs 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, 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 KOHTpoIbHAs 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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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
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

Maremartuka: anreOpa 1 Hadajla MaTeMaTUYECKOTO aHan3a,
reomeTpus.I'eomerpus 10-11 knaccer:yue0. s
o01eoOpasoBar.opranuzanuii:0a3oBeiil u yriryosn.yposan/ JI.C.Atanacss,B.®.

byty30B,C.b.Kanomiien

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Maremaruka: anredpa 1 Hayajia MaTeMaTUYeCKOro aHalu3a,
reomeTpus.I'eomerpust 10-11 knaccer:yued. s
o0meoOpasoBar.opranuzaruii:0a3oBelil u yriryon.ypoan/ JI.C.Aranacsu,B.®.

byty3os,C.b.Kanomues

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://resh.edu.ru/
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