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MNOACHUTEJBHASA 3AIINCKA

['eometpusi siBnsieTcss OJHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHus, TaK Kak 00€CIeYMBaET BO3MOKHOCTh U3YUECHUS TUCLHUTIIINH
€CTECTBEHHO-HAYYHON HANpAaBIEHHOCTH W MPEAMETOB T'YMAHUTAPHOIO IUKJIA.
[lockonpKky  JIorMYeckoe  MbIIUIEHHE,  (opmMupyeMoe TpH  HU3yYEHUHU
00y4aronMMUCs MOHATUHHBIX OCHOB N'€OMETPUHM, MPHU JI0KA3ATEIHCTBE TEOPEM U
MOCTPOCHUM LIENOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PEIICHUH T€OMETPUUYECKUX
3a7a4, YMEHWE BBIABUIaTb M ONPOBEPraTb TIHUIIOTE3bl HEMOCPEICTBEHHO
HCIIOJIb3YIOTCSL TIPU PELIEHUM 3a]a4 €CTECTBEHHO-HAy4YHOr'0 LHMKJIA, B YaCTHOCTHU
puznyeckux 3anad.

Llens ocBoeHus mporpaMmbl yaeOHOro Kypca «l'eomeTpus» Ha yriayOoaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEW O0OydYaromuxcsi Mpu
M3YYCHHHU TE€OMETPUH, KaK COCTABIIAIONICH MpeAMeTHON oOnactu «MaTtemaTuka u
nHpopmaTka»  4yepe3  OOecCledYeHHUE  BO3MOXHOCTH  NPUOOPETEHUS U
UCIOJb30BaHusl Oosiee TIyOOKMX T€OMETPUYECKUX 3HAaHUM U JIeHWCTBUH,
CHELU(PUYHBIX T€OMETPUHN, U HEOOXOAUMBIX JUIsl YCIIEITHOTO MPO(heCcCHOHATBHOTO
00pa30BaHMUsl, CBSI3aHHOI'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMU 3a/layaMy Kypca TE€OMETpUM Ha YriIyOJn€HHOM YpOBHE,
PACHIMPSIONIMMU U YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paclIMpeHre NpeICTaBICHUsI O TEOMETPUU KaK YacTH MUPOBOM KYJIbTYpPhI U
(opMupOBaHKE OCO3HAHUS B3AUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMHpoOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOXHEHUIINX MAaTEMAaTUYECKHX MOJEISAX, MO3BOJSIIOIIMX ONHCHIBATH W HU3YyYaTh
pa3HbI€ SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MOHATHITHOTO armapara mno pa3iaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHe€  YMEHHMS ~ BJAJeTh  OCHOBHBIMM  TOHSTUAMH O
MIPOCTPAHCTBEHHBIX (UIypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMysl U yMEHHE UX MNPUMEHSATh, YMEHHS JOKa3bIBaTh TEOPEMbI U HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

dbopMHUpOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaAX, MOJCIAX U B pPeaTbHOM
MUpE MHOTOIPAHHMKM M Tejla BpalleHUs, KOHCTPYHPOBaTh TE€OMETPUYECKUE
MOJIEIIN;

(opMupoBaHHE TMOHMMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO MOCTPOEHUS
MaTeMaTUYeCKUX TEOpHi, (POPMUPOBAHUE MOHUMAHUS POJIA AaKCUOMATHKHU IPHU
MIPOBEICHUHU PACCYKICHUN;

dopMHpOBaHHWE yMEHUsS BIAJAETh METOJAMU JOKA3aTebCTB U aJITOPUTMOB
pelieHus, YMEHUs UX MPUMEHSITh, MPOBOAUTH JIOKA3aTeNIbHBIE PACCYXKIEHUS B
XO/JI€ PEIICHHs CTEPEOMETPHUECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJICPKAHUEM,



(GopMupoBaHne TpPEACTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeNbCTB  MPH
000CHOBaHMY MaTEMaTUYECKUX YTBEPKIECHUN U POJIM aKCUOMATHKHU B MPOBEAECHUHN
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaIbHBIX U  TBOPUYECKHX
CITIOCOOHOCTEN 00YyUaronuXcs, MO3HABATEIbHOM aKTUBHOCTH, MCCJIEI0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPECa K H3yUYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHUSl pPaclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TIOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYalUSX W MPU WU3YUYEHUU JIPYTUX
Y4E€OHBIX TMPEAMETOB, TNPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJEIIUPOBAHUSL PEATBHBIX CUTYAlMi, HCCIEIOBAHMUS IOCTPOECHHBIX MOJEIEH,
UHTEPIPETALUU TTOJYYCHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEP)KAaTEIBHBIMHU JIMHUAMHU y4eOHOTrO Kypca «['eoMerpusi» B
10-11 «maccax sBisawoTcs: «lIpsiMble W IUIOCKOCTH B IIPOCTPAHCTBEY,
«Mmuororpanaukn», «Tema Bpamenus», «BeKkTopel W  KOOpIHWHATHI B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAaHTHBIMH T€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYEHHS B
10-11 xmaccax, OTHOCHUTCSI KO BCEM COJIep)KaTeIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
(opMHpOBaHHE JIOTMYECKUX yMEHUH  pacmpenensiercd He  TOJbKO IO
COJIepKaTeNbHBIM JIMHUAM, HO U 10 rojgam obyuyenus. Coaepxxkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHoil paboueit
IPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM OOyYarOIIHECs
oOpamjaJiuch ~ HEOJHOKpPATHO. JTO  TMO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMHU MMOHATUSIMU M HABBIKAMU TTOCJIEI0BATEILHO U TIOCTYNATENbHO, C
cOOJII0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEICTABICHUN 00YyYarOIUXCsl, PaclIupss U YrryOuisist
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa K U3y4EHUIO TEOMETPUHU Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3math ycnmoBus qans  guddepeHnmanmu  O0ydeHHS,  TTOCTPOCHHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeIbHBIX MpOTpaMM, O0OECIeUnuTh YriyOJEHHOE
U3Y4YEHHE T€OMETPHUH KaK COCTaBJsitolIel yueOHoro npeamera «MaTeMaTukay;

MNOJATOTOBUTh OOYYaIOIIMUXCA K MPOAOKEHUIO H3YYEHUS MAaTeMAaTHKU C
yuérom BbIOOpa Oyaymieil mpodeccun, obecrieurnBas MPEEMCTBEHHOCTbh MEXKIY
o01uM 1 ipoeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha yriayOJI€HHOM YPOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 ygaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 Jaca B HeJIeJiO).



COILEPKAHUE OBYUYEHUSA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHUS ~ CTEpeOMeTpud. Touka, TmpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHue TMpsAMBIX B IPOCTPAHCTBE: IIE€pECEKaroluecs,
napajuielibHble W CKpeluBaromuecss mnpsimble. [IpU3HaKUM CKpENIMBAIOIIUXCS
npsaMbIX. [lapamienbHOCTh IPSMBIX U IIJIOCKOCTEN B MTPOCTPAHCTBE: MapalieIbHbIE
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIIIETBHOCTD MTPSMOU
u 1ockocTH. [lapamienbHoe W LEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa MNapajJIeNIBHOIO MNpOeKTHUpoBaHus. W3o00paxenue
Guryp B nmapayuieIbHOW MPOEKIUH. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXAY NPAMBIMHA B IPOCTPaHCTBE. llapaienbHOCTh TUIOCKOCTEN: NapaljieIbHbIC
IJIOCKOCTH, CBOMCTBa IapajuIeNIbHBIX IIJIOCKOCTEH. [Ipocrenmmue
MIPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpasAp, MapajulesIeIUIIe],
MMOCTPOCHUE CCUCHUU.

[lepneHAKYJISIPHOCTD NPSIMOM U IIJIOCKOCTH: MEPIEHAUKYIISIPHBIEC IIPSIMBIE B
OPOCTPAHCTBE, IMpPSMBIE IAPAJUIEIbHBIE W TNEPIEHIUKYJISPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNEHAUKYIAPHOCTA TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHUE.
IleprieHIMKYIJISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MmpsMOM A0  MJIOCKOCTH, MNpoeKHuss  (Urypsl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IIJIOCKOCTEW: MNPHU3HAK  IEPHNEHIUKYJSIPHOCTH  JIBYX
mrockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

VIl B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYI'DAHHBIN
yTOJI, JINHEWHBIM yTOJI ABYTPAHHOIO yrila. TpEXTpaHHbIl U MHOTOTPAHHBIE YTJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolicTBa IUIOCKHUX U
JIBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCMHYCOB W CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrOrpaHHUKOB, pa3BépTka MHOrorpanHuka. IIpusma: n-yrosibHas
Mpu3Ma, psiMasi ¥ HaKJIOHHAS MPU3MbI, OOKOBas W MOJHAS TTOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOpsAMOYrOJbHBIA — MapajuIEJCNUIIe] W  €ro  CBOMCTBA.
Kparuvaiime myTm Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBWiIbHas W yceu€HHas mnupamuzbl. CBoiicTBa péGep M OOKOBBIX TIpaHel
NpaBWIbHOW mUpamuibl. [IpaBuiabHBIE MHOTOTpaHHUKH: NpaBUJIbHAS NpU3Ma U



MpaBUJIbHAs NUpaMuAa, MNPAaBWIbHAS TPEYrojbHAas MNUpaMuJa M MPABUIbHBIN
TeTpadap, KyO. IlpeacraBieHue O TMPaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
TOJIEKa’Ip U UKOCadIp.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, AuaroHalid, YIJbl.
[Inomans OOKOBOW IMOBEPXHOCTH W IOJHOM NOBEPXHOCTH MPSIMOW IPHU3MBI,
IUIOIIAJb OCHOBAHMM, TeopemMa O OOKOBOW IOBEPXHOCTU NPSIMON IMPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABWIBHON MUPAMMIBI,
TEOpeMa O IUIOLAAN YCEYEHHOW MMPAMU/IBI.

CummeTpuss B HPOCTPAHCTBE. OJEMEHTbl CHUMMETPUHM  IPABWIBHBIX
MHOTOrpaHHUKOB. CHMMETpHs B MNpPaBHWIBHOM MHOTOIPAHHHUKE: CHUMMETPUS
napajuiejenuneaa, CUMMETPHs NPaBUIBHBIX MPU3M, CHMMETPUS NPaBUIbHOU
OUPAMUJIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPbl KOJUIMHEAPHBIE, COHAINpPABIECHHbIE M MPOTHUBOMIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBolcTBa CII0KEHUST BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOPA HA YHUCIIO.
[lonsiTie KOMIUTaHApHBIE BEKTOPHI. [IpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loOKEHUHM BEKTOpa IO TPEM
HEKOMILJIaHApHBIM ~ BekTopaM. lIpsimoyronpHas  cucreMa  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsI3b MEXAy KOOpIMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMHU TO4YEK. YTON Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHsATHSA: TMIMHAPUYECKAs TIOBEPXHOCTh, KOHHWYECKAas IMOBEPXHOCTD,
chepruueckas TMOBEPXHOCTh, OOpa3ylomue TMOBEepXHOCTEeH. Tema BpalieHUs:
WIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3aumMmHoe pacmosioxeHue
chepsl M TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3o0paxkenue ten
BpaIlleHUs Ha TUIOCKOCTH. Pa3BépTka mummHapa W koHyca. CuMmmerpus chepsl U
mrapa.

O0béMm. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIBHOTO Tapayienenunena u ciaeActBus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOW TIPHU3MBI, IIWIHH/PA, MUPaMHUIbl U KoHyca. O0BEM mapa u mapoBOro
CETMEHTA.

KoMmOvHanuu Ten BpalieHus W MHOTOTpaHHUKOB. [Ipu3ma, BIMcaHHas B
IUWJIUHAP, ONHMCaHHas okojio mwiuHapa. Ilepeceuenue cdepsl U 1apa ¢
mockocThio. Kacanme mapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,



OMHUCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUS.

[Inomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIOaAb chepbl U e€ yacTel.
[Tonobue B mnpoctpanHcTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonobueix ¢uryp. IlpeoOpazoBanue mnomoOus, romorteTs. Pemienue 3amay Ha
ITIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHUS: CEUEHUS HWJIUHAPA
(mapanienbHO YW TEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIIMHY), CEYCHUS 11apa, METOAbl TOCTPOCHHUS
CEUCHMUU: METOJ CJIEN0B, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METO]I IIEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropet B mpoctpanctBe. Omnepauuud HaJax BeKkTopamu. BekTopHoe
YMHOXKEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXeHUs. [IpsimoyronbHas
cucTeMa KoopauHart B mpoctpaHcTBe. Koopaunatel BekTopa. Pa3noxkenue Bekropa
no ©Oasucy. KoopauHaTHO-BEKTOPHBIM METOJ MNPH PEUICHUH TeOMETPUUYECKUX
3a7ad4.

JIBUKeHMs1 B IPOCTPAHCTBE

JIBixkenus: mpoctpanctBa. OtoOpakeHus. [[BM>KeHUS W paBEHCTBO (Puryp.
OOmue cBoicTBa JBW)KEHUM. BuUIbl JBWXKEHUN: TMapasuieNIbHBIA TEPEHOC,
LCHTPpAJIbHAs CUMMETPHS, 3€pPKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYI IIPSMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEeT0oCs KaK aKTUBHOTO |
OTBETCTBEHHOTO  WICHAa  POCCHUUCKOro  OOIIecTBa,  MPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBAxX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
Iporeayp TPakKIaHCKOTO oOImecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHe
B3aMMO/JICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUJEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOM MaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JTOCTHKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCTIOJB30BAaHUE OSTHUX JOCTHXKEHUW B APYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHMUE JTYXOBHBIX IEHHOCTEH pOCCUUCKOrOo Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUSI, STUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HayKH ¢ JIeSITeJIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYash 3CTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM aCTeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTh yYMEHHUS TMPHUMEHSATH MAaTeMAaTHUYECKHEe 3HAHUA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (Gu3nvecKas aKTUBHOCTH), (U3MUECKOE COBEPIIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBLHOM AEATEIBHOCTHIO;

6) TpynoBoe BociuTanue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasuuHbIM  cepam  NPOodECCUOHAIBHOW  JIESITEIBHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOM W e€ TPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymerr mnpodeccur U pearn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHUYeCKOMY  O0Opa3oBaHUI0O U



caM0O0Opa30BaHUIO HA TMPOTSDKCHUHM BCEW JKW3HW, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYEeCKO€e BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COIMAJIbHO-PKOHOMUYECKHUX TMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COIMAIbHOU
Cpenbl, 0CO3HaHUE TJIOOATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TPUMCHEHHE MAaTeMaTHYCeCKUX 3HAHWK [JIs pelieHus 3amad B 00J1acTu
OKpY’)Karollel cpenpl, IUIAHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXKHBIX
MIOCJICACTBUMN JIJIs1 OKPY’KAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OOIIECTBEHHOW  TMpPaKTUKH, IOHUMaHUE
MaTeMaTHYeCKOW HayKd KakK cdepbl 4YeIoBEYeCKOM MACesATEIbHOCTH, JTaroB €&
pPa3BUTHSA M 3HAYUMOCTH JJIi Pa3BUTUA IMBUIM3AIlMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTEeMaTUYeCKOM KyJIbTypoM Kak CpEICTBOM IO3HAHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO AESTEIbHOCTD
WHJIMBU]IyaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBbie jjornueckue aeicTBUA:

BBISIBJIATh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaT€MaTHYECKHX
OOBEKTOB, TMOHATUH, OTHOUIEHMM MEXIy TMOHATUAMH, (HOpPMYIHpPOBATH
oIpesieNieHUs MOHATUH, YCTaHaBIMBATh CYLIECTBEHHBIN NMPU3HAK KJIacCU(UKALINY,
OCHOBaHMs J1s1 0000IIEHNS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (QOpMyJIHpOBaTH M  NPeoOpa3oBbIBATH  CYXKACHUS:
YTBEPAMUTENIbHBIE U OTPULATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHS
B (haKkTax, JAHHBIX, HAOJIOJICHUSAX M YTBEPXKIEHUSX, Mpeajaratb KpUTEpPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JieNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIFOUEHHUH, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHUI
(IpsiMBIE M OT MIPOTUBHOTI'O), BEICTPAUBATh APTYMEHTALMIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIbI;

BbIOMpATh CMoco0 peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJBKO
BapUAHTOB  peUIeHMs, BbIOMpaTh HaumboJee MOAXOMAUIMM ¢ yd4éToMm
CaMOCTOSATEIIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:



MCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUNA HMHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEUHE,  MPOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JlaHHOE, (hOopMHpOBaTh TMIOTE3Y, apryMEHTHUPOBATH
CBOIO TO3UIIMIO, MHEHUE;

MPOBOANTH CAMOCTOATEIBHO CIUIAHUPOBAHHBINA HKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUeCKOro 00bEeKTa, SBJICHUS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy OOBbEKTaMH, SIBIICHUSIMU, TPOLIECCAMU;

CaMOCTOSITENIBHO (POPMyYIMpPOBaTh OOOOLIEHUS] U BBIBOJBI 10 pe3yibTaTaM
OPOBEAEHHOIO  HAOJIOJIEHUS, HUCCIENOBaHMUs, OLEHUBAaTh  JOCTOBEPHOCTh
MOJTy4YEHHBIX PE3YyJIbTaTOB, BEIBOJIOB 1 000OIIECHNUI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKkKe BBIABUTATH
IPEIIOJIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ nndopmanueii:

BBISIBJIITh JeDUUUTHl MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC | ISl pEIICHUS 3a/1a4H;

BBIOMpaTh MHPOPMAIIHIO M3 UCTOYHUKOB PA3JIMYHBIX THUIOB, aHAIU3HPOBATH,
CUCTEMATU3UPOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO DPA3NIUYHBIX BUIOB U
(dopM npeacTaBieHUs;

CTPYKTYpUpPOBaTh WH(GOPMAIIMIO, MPENCTaBIATh €€ B pasIUYHBIX (Popmax,
WJUTIOCTPUPOBATH IpapUUecK;

OLICHUBATH Ha/EKHOCTD uHbopMauu o CaMOCTOSITEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE JeHCTBUSA

Oo0wmenue:

BOCIPUHUMATh U (YOPMYJIUPOBATh CYXJACHUS B COOTBETCTBUU C YCIOBUSIMU U
easiMu OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M NMHACBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHWs MO XOIy PELICHUS 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B X0/1€ O0OCYXJIEHHS 3a/aBaTh BONPOCHI MO CYLIECTBY OOCYKJIaeMOU TEMBbl,
npoOsieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHMCK
pELIEHUsl, COIMOCTABIISAITh CBOU CYXIEHUSA C CYXICHUSAMHU JPYTUX YYACTHUKOB
auanora, oOHapy>KMBaTh Pa3iMYUe€ U CXOACTBO MO3UILMN, B KOPPEKTHOM (opme
(GopMyITUpOBaTh pa3HOTIACHS, CBOM BO3PAXKCHHUS;

MIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
MIPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
pe3eHTallui U 0OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIC YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, JITOPUTM PEIICHUS 3a/1a4d, BEIOUPATh CIIOCOO pEeIeHUs C
Y4IETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIN HHTEJJIEKT:

BIIQJICTh  HaBBIKAMH  IIO3HABATEILHONW  pedekcuu KaK  OCO3HAHUS
COBEPIIIAEMBIX JEUCTBUI M MBICIHTEIBHBIX MPOIECCOB, UX PE3yJbTATOB, BIAICTh
croco0aMy CaMOTIPOBEPKH, CaMOKOHTPOJISI Tpollecca W pe3yibTaTa pelieHUs
MaTeMaTHYECKOH 3a1a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJEHHBIX OMMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHITH MPUUUHBI
JOCTKEHUS WIIA HEIOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEILHOCTD:

MMOHUMATh M KCTOJB30BaTh MPEUMYIINECTBA KOMAaHAHOW W WHAWBUIYATHLHON
paboThl MpU pEHIeHHH YYEOHBIX 3a7a4, MPUHUMATh I€Jb COBMECTHOMU
JeSATEIBbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOM pPabOThI, pacmpeneisith
BUIbl PabOT, JOrOBapuBaThCsA, OOCYXKIaTh TMPOIECC M pe3yJbTar padOThI,
0000111aTh MHCHHS HECKOJIBKHUX JIIOICH;

y4acTBOBaTh B TPyNMoOBBIX (opmax paboThl (0OCyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H HWHBIE), BBINOJHATH CBOIO 4YacTh palbOThl U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMHU YJIEHAMHU KOMAaHbI, OIICHUBATh
KadeCTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAMH B3aUMOICHCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca o0yyaromuicss HAyquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH TMOHSATHUSAMH CTEPEOMETPUM TPHU
pelieHnuy 3a7a4 ¥ MpoBEeJICHUN MaTeMaTHYECKUX PACCYKIACHUM;

e TPUMEHATH AKCUOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX NPHU PEIICHUU
reOMETPUYECKHX 3a/1ay;

e KJAcCCHU(UIIMPOBATh B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OINEpPUPOBATH TMOHATUSMH, CBS3aHHBIMU C yIJlaMd B
MPOCTPAHCTBE: MEXIAY NPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
IIJIOCKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTpPaHHUKAMH,



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TpHU3Ma,
npamMua, MPSMOYTOTBHBINA Mapajuiesenunes, Kyo0);

e KJIacCU(pUUUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJ1accuuKanuy;

e CBOOOJHO OINEPUPOBATH TMOHSATUSMH, CBSI3AHHBIMH C  CCUCHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINOJIHAITH napasuiesibHOE, LEHTPaJILHOE U OpPTOTOHAJIBHOE
IPOEKTUPOBaHUE (UTYp HA IJIOCKOCTH, BBIMIOJHATH M300pakeHus: puryp
Ha IJIOCKOCTH;

e CTPOUTHh CEYEHUSI MHOTOIPAHHUKOB PA3TUYHBIMU METOJAMHU, BBIMOJHSThH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (pHUTYp:
BUJI CBEPXY, COOKY, CHH3Y;

e BBIYUCIATH IUIOIIQU  TOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamMmuaa), TEOMETPUUYECKUX Tel ¢ TpUMEHEHUuEM GopMyI;

e CBOOOJIHO OIEPUPOBATH MOHITUSMU: CHMMETPUS B MPOCTPAHCTBE, LEHTP,
OCh W IUIOCKOCTh CHUMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPUU
uryper;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJ[ BEKTOPAMU;

e pelarh 3aJa4d Ha JI0KA3aTelIbCTBO MATEMAaTUYECKUX OTHOIIEHUH U
HaXO0XJICHUE TE€OMETPUYECKUX BEJIUYHMH, MPUMEHSS W3BECTHBIE METOJIbI
[IPU PELICHUH MAaTEMAaTUYECKUX 3a7ayd MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATH MPOCTEUININE TMPOrPAaMMHBIE CPEACTBA U  DAJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PELICHUH CTEPEOMETPUUECKUX 3a]1ay;

e W3BJEKaTh, MPEOOPA3OBBHIBATH M WHTEPIPETUPOBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, MPEJCTAaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TMOJYyYCHHBIC 3HAHUS Ha TMPAKTUKE: CpaBHUBATh W
aHaJIM3UPOBaTh PEaIbHbIE CUTyallUU, MPUMEHSATh HU3YYCHHBIE MOHSATUS B
Mpollecce TIMOWCKAa  PEIIEHUS MaTeMaTU4ecKu  COPMYITHPOBAHHON
npoOJieMbl, MOJCIMPOBATH PEAJIbHbIC CUTyallUM Ha SI3bIKE T€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJICNIM C UCIIOJIh30BaHUEM T'€OMETPUYECKUX
MOHSATUN W TEOpeM, ammapara ajreOpbl, periarh MPaKTUYECKHUe 3aadd,
CBSI3aHHBIC C HAXOXKJAECHUEM I'€OMETPUUYECKUX BEIUUMH;

e HMETh NPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4yacTu (PyHIaMeHTa Pa3BUTHUS TEXHOJIOTHH.

K xonmy 11 kiaacca oOyyaromuiicss HAyquTCs:



CBOOOJHO OIEPUPOBATh TMOHSATUSMH, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHUYECKOW U Cc(EepHuecKoll TMOBEPXHOCTSIMHU, OOBSICHITH CIOCOOBI
HOJTyYEHUS;

ONIEpUPOBATh MOHATUSIMH, CBSI3aHHBIMU C TEJIAMU BPALLEHUS: LIUIUHAPOM,
KOHYyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cepa W wmap) u
OOBSICHATH CIIOCOOBI MOTYYESHHSI TEJ BPALCHHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUMCIIATh BEJIMYMHBI AJIEMEHTOB MHOTOTPAHHHMKOB U TEJ BpAIICHMS,
O00OBEMBI U IUIONIAJM MOBEPXHOCTEH MHOTIOTPAHHUKOB M TEJ BpallCHMUS,
reOMETPUUYECKUX TEJl C MPUMEHEHHEM (popmy;

CBOOOJHO OINEPUPOBATh MOHATHUSMHU, CBA3AHHBIMU C KOMOWMHALUMSAMU TeIl
BpallleHusI U1 MHOTOIPaHHUKOB: MHOTOTPaHHMK, BIHMCAaHHBIM B chepy u
ONHCaHHBIM OKOJIO cdepbl, cepa, BIUCaHHAsE B MHOTOTPAHHUK WM TEJO
BpalICHUS;

BBIYMCIISITH COOTHOIICHUS MEXAY IUIOMIAISIMU TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEJI;

n300pakaTb M3ydaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEeKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TeJl BPALICHUS;

U3BJIEKaTh, HHTEPIPETUPOBAThL M MpPeoOpa3oBbIBATh HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpenCcTaBICHHYI0 Ha
yepTexax U pUCyHKax;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITNIOJIHSTH OIE€paliy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B JIEKaPTOBOW CHCTEME KOOPJIHMHAT;
peniaTb r€OMETPUYECKHE 3a1a4M HA BBIUYMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IUJIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHUM OT TOYKH N0 IJIOCKOCTH, B
1[€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IIPU PEIICHUH;
CBOOOJHO ONEPUPOBATH TMOHATUSIMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHU;

BBITIOJHATh HM300paK€HUsST MHOTOTPAHHUKOB M TeN BpallEHUS Npu
MMAPAUIEIBHOM  NEPEHOCE, LEHTPAIBHOW CHUMMETPUH, 3EPKaJIbHOU
CUMMETPHH, MPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00us;
CTPOUTH CEUYEHHS MHOTOTPAaHHUKOB M TE€J BPALICHUS: CEYEHUs LMJIMHIpA
(mapajuienbHO W NEPIEHIUKYIISIPHO OCH), CEUCHHS KOHYCa (MapaJlieIbHbIe
OCHOBAHMIO ¥ NPOXOIAIIME YEPE3 BEPILINHY ), CEUEHUS L1apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHHUS CEUEHUH: METOJl CJIeJOB, METOJ]
BHYTPEHHETO MPOEKTUPOBAHNUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBATh FTEOMETPUUYECKHUE YTBEPIKICHHUS;

MPUMEHSATHh TeOMETpHUeCKhe (HaKThl IS PEIICHHS CTEPEOMETPUUECKHUX
3a/1ay, MPEeANoJlaralolIMX HECKOJIbKO IIAaroB pPEHICHUs, €CIH YCIOBUS
NPUMEHEHUS 3aJlaHbl B SIBHOM U HESIBHOM (opMme;

pemiaTh 3aJadyd Ha JO0KAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOIICHHA U
HaX0JICHUE TEOMETPUUECKUX BEIINYUH;

MIPUMEHSTh MPOrPAMMHBIE CPEJCTBA M 3IEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

OPUMEHSATh  TIOJyYeHHbIE  3HAHWA HA  TPAKTUKE:  CpPaBHUBAT,
aHaJM3UPOBATh U OLICHUBATH PEaIbHBIC CUTYallUU, IPUMEHSATh N3YUECHHBIE
MOHATHUS, TEOPEMBbI, CBOWCTBA B IMpOIECCE IOUCKA  PEHICHUS
MaTeMaTU4ecku  CHOPMYJTUPOBAHHOM  MPOOJEMBI,  MOJAEIHUPOBATH
peanbHbIE CHUTYallUM Ha SI3bIKE T€OMETPHUU, HCCIEI0BATH MOCTPOCHHBIC
MOJENN C UCIOIb30BAHUEM T'€OMETPUUYECKUX TOHATUA UM TEOPEM,
anmaparta ajureOpbl, pemaTbh MPaKTUYECKHE 3aJaud, CBSI3aHHBIE C
Hax0JCHUEM FeOMETPUUYECKUX BEJINUUH;

UMETh TpeACTaBICHUSI 00 OCHOBHBIX JTallax pPa3BUTHUSI TE€OMETPUH Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Tpakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Brenenue B ctepeoMeTpuio 23 1
9 B3anMHOe pacnonokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U IIIOCKOCTEN B 3
IIPOCTPAHCTBE
4 HepneHz[HISmepHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuku 7 1
BekTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o0111eHue U cucTeMaTH3anus 5 5
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KITACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne i/l P Konrpoabnbie IIpakruueckue (mupp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 1
cucTeMaTu3auus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYIJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpenue, 0606IIICHI:I€ " 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

w/n Tema ypoka

OcHoBHbIe NpaBuiia U300pakeHus Ha
PHUCYHKE IJIOCKOCTH, MapalieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsTHS CTEepeOMeTpHH: TOYKa, IIpsMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
TUIOCKOCTH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

Ilonstus: nepeCceKaromuecs MmIOCKOCTH,
nepeceKarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

IlonsTus: MEPECCKArOImMMrECs MI0CKOCTH,
IepeceKarommecs npsaMas 1 rmiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00BEKTOB

AXCHOMBI CTCPCOMCTPHU U TICPBLIC




CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus u3 HUX. CriocoOsl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

10

N300pakeHne ceueHni mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE IIPOXOISAT Yepe3 X
pé6pa. N3o0paxkeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH LBETAMH

11

N300paxkeHne cedeHui mupamMuIbl, Kyoa u
MIPU3MBI, KOTOPBIC TTPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYSHHBIX TUIOCKOCTEH. PackparimBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU [BETAMHU

12

N300paxenune cedeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepE3 UX
pEbpa. M3o0pakeHne nepecedeHus
MOJTyYEeHHBIX TIOCKOCTe!. PackparimBanue
MOCTPOSHHBIX CEUEHHUH Pa3HBIMH LBETAMU

13

N300paxeHune cedyeHuit nupamuibl, Kyoa u
IIPU3MBI, KOTOPEIE IPOXOIAT YEepe3 UX
pebpa. N3o0pakeHne nepecedeHust
MOJTyYeHHBIX TUIOCKOCTe!. PackparmBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH LBETAMU

14

Merton cnesoB AJist MOCTPOSHUS CeUSHUI




15

Mertop cie10B Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

16

17

18

19

20

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CaolicTBa niepece4eHni NpsIMbIX U
MIOCKOCTEH

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MMOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
IIOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOINOPLMOHANIBHBIX oTpe3kax. [logo0Oue
TPEYroJbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTekax. McTopus pazBuTus
TJITAHUMETPUH U CTEPEOMETPHUH




23

24

25

KonTpomnbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHOe pacnonoxeHue npsiMbIX B
npocrpancTse. CKpenBaronmecs
npsmble. [Ipru3Haku ckperuBaromumxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IMHCTBEHHOCTH NIPSIMOM NapalieIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsaMoi. JlemMma o nepecedeHun
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsMBIX. Teopema o
TpEX mapauIeNIbHbIX NpAMBIX. Teopema o
CKPEILMBAIOIUXCS MPSMBIX

[TapannenpHOE NPOEKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoektupoBanus. 1300paxkeHne pa3HbIX
¢buryp B napauenbHON IpOeKINUn

enTpanbHas nmpoekuus. Yroiui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXY IPSIMbIMU

3agaun Ha TOKA3aTeIbCTBO U

HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

30

[TonsATHA: mapamIenbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapAJUIEIILHOCTH MIPSIMOU U TUIOCKOCTH.




31

32

33

34

CaolicTBa napauienbHOCTH IPSIMON U
IUIOCKOCTH

I'eomeTpuuecKkue 3aa4un Ha BHIYUCIEHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA 4epTEekKE U
napajuieJIbHOTO APYroi npsiMoi. Pacuér
OTHOIIEHUI

[TapannenpHas MPOEKIKs, TPUMEHEHNE
JUIS IOCTPOCHUSI CEUCHHI KyOa U
napasienenumnena. CBoncTBa
napajuieJienuIea 1 Ipu3Mbl

HapaJ'IJ'IeJ'ILHHe IIJIOCKOCTH. HpI/ISHaKI/I
apaJiieJIbHOCTH ABYX IIOCKOCTEHN

35

Teopema o mapajuieIbHOCTH U
C€ANMHCTBECHHOCTH IIJIOCKOCTH, HpOXOI[?[HIGI\/'I
4yepe3 TOUKY, He MPUHAJICKAIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX EpeceueHus
IIpH IEPECCCUCHUH ABYX MapalJICIIbHBIX
IIJIOCKOCTEMN TPEThen

37

CBoiicTBa mapayienbHbIX MJIOCKOCTEH: 00
OTpe3Kax MapasuieIbHbIX MPSAMBIX,
3aKJIIOUYEHHBIX MEX]y MapajieIbHBIMU
IJIOCKOCTSIMU; O MepeceyeHU  MpsSMOii ¢
JBYMsI MTapaJlJIeIbHBIMU JIOCKOCTSIMU




38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHNUE: TPUTOHOMETPUS
HPSIMOYTOJIBHOTO TPEYrOJIbHIKA

CgoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesienuneaa

41

42

43

44

45

Brruucrienue JUIiiH OTPE3KOB B KyOe U
MIPSIMOYT'OJIBHOM IapajuieIenuIe e

[lepneHuKyISIpHOCTD NPSMOU U
mockocty. [Ipu3nak
MEPIEeHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

[lepnieHIUKyYIAPHOCTD MPSIMOM U
wiockocTu. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH IPSIMON U
IJIOCKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

46

47

48

[ImockocTH U nepreHINKYIApHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

[lepnieHiuKynsAp 1 HAKJIOHHAS.
ITocTpoeHue neprneHuKysspa U3 TOUYKU Ha
MIPSIMYTO

[lepnieHuKynsAp U HAKJIOHHAS.




[TocTpoeHnue neprneHuKkyspa U3 TOYKU Ha
IPSIMYIO
Teopema o TpEX nepHeHANKYIIApax

49
(npsimast u oOpaTHas)

50 Teopema o Tpéx nepneHAUKYISIPax
(npsimast u oOpaTHas)

51 Yron Mexay CKpeuuBarOIUMHUCS
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSMBIX C

52 MTOMOIUIBIO MEPIIEHINKYISIPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

54 MPaBUIBHOM MUPAMHJIBI C IOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyoa, Npu3Msl,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIBHO IIockocTu. Ilnockoctn
CUMMETpPUN B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHANKYIAPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIOCKOCTH

60 CriocoObI OIYCTHTD NEPIIEHIUKYIISPHIL:




61

62

CUMMETPHUS, CABUT TOUYKHU IO
MapajuIeIbHON IIPSIMOU

CaBur 1o HenapauieIbHOW NpsiMOH,
M3MEHEHUE PACCTOSIHUMA
Kontposnbnas padota "B3anmuoe

PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npocrtpaHcTae"

63

IToBTOpEHME: Yroy Mexay NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

65

66

I'eomeTprueckue METOAbI BEIUNCICHHUS
yrila MEeXIy NPSIMBIMU B MHOI'OTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

67

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYIISIPHBIX IIJIOCKOCTEN

68

69

70

IIpu3Hak nepneHuKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOKN
IIEpECEUECHMS IBYX IUIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH

[IpsiMoyroibHBII Mapajuienenunesn; Kyo;
U3MEpEHUS], CBOMCTBA IPSIMOYTOJIBLHOTO
napaesenumnena

TeopeMa 0 JUuaroHajiv npsMoyroJibHOro




71

72

napajjieacnuicaa u CICACTBUC U3 Hee

CrepeoMeTpuyecKre U NpUKIIaIHbIe
3aJ1a4uM, CBA3aHHbBIC CO B3AUMHbBIM
PaCMoJI0KEHUEM MPSMBIX U TUIOCKOCTH

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MEX1y CKPEIIUBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

75

76

77

Paccrosinre oT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Brluucnenue pacctossHuA MEXIY
CKPEILLIMBAIOIIUMUCS MPSIMBIMU C IIOMOLIBIO
MEPIECHANKYISIPHOMN MIJIOCKOCTH

TpEXrpaHHbIi yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIiia

DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

78

79

80

Kontponbnas padota "Yribl u
paccrostHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 3JIEMEHTHI"

[Inpamna. Buael nupamun. [IpaBunpHas
nupamuzia




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
IIpaBunbHas npusma

82 [Ipsmoit napamienenunes, 1
MPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOrorpannuku. Teopema

84 Olinepa. IIpaBuipHbIE U OTYNIpaBUIbHBIE 1
MHOTOTPaHHUKHU

85 Kontponbhas padota "MHororpaHHuku" 1

86 [ToHsATHE BEeKTOpA HA MJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOKX€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JICXKAIIUX B OJTHOM 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

93 Beruuciienue yria Mexay BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

95 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1

96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

97 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1

98 O06o0meHne 1 cucTeMaTu3aIys 3HaHUH 1




99 O06o001IeHre U cHCTeMaTU3alus 3HAHUN 1
100 Hrorosast koHTpobHAs paboTa 1
101 HroroBast kKoHTpoOJIbHAsI paboTa 1
102 O060011eHrEe ¥ cucTeMaTh3aluus 3HaHUI 1
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




11 KITACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Jlara uudgposbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1
Ha IUIOCKOCTH U B MIPOCTpaHCTBE"
) [ToBTOpenue temsl "CkasispHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
[ToBTrOpenue Temsl "YpaBHEHUE TPAMOIL
4 ’ 1
MPOXOJISIICH Yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3KAX
VYpaBHEHHE IIIOCKOCTH, HOPMAJIb
6 ’ ’ 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexTtopHoe npounsseneHue 1
3 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MporpaMMHUpOBaHUE
10 AHaJIUTUYECKHE METOBI pacuéTa yria 1
MEXy MPSMBIMHA B MHOTOTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMA B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHHS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAHWHATax

Haxoxnenue paccTostHui OT TOUKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTosiHUI OT TOUYKH 10
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponbHas pabora "AHanutudeckas
reomeTpus”

16 CeueHusi MHOTOIPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/I CJIC/IOB
CeueHnsi MHOTOTPaHHUKOB: CTaHJIapTHBIE

18 IJIOCKOCTH, IEPECCUSHUS PSIMBIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuieNbHbIe CEUCHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOUIEHUI
[TapannensHbie MPsMbIE U TUIOCKOCTH:

21 YTIIBI MEXTY CKPEIUBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

29 TJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIIEHANKYIISPHBIX TUIOCKOCTEH 1
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 IIJIOCKOCTH: TEOPEMA O TPEX
MePIECHIUKYIIApaxX

24 [TeprieHIUKYIISIpHBIC TIPSIMBIC U




25

26

IIJIOCKOCTHU: BBIYMCJIICHUA AJIMH B
MHOTI'OrpaHHUKax

[ToBTOpEHHE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Is
Iomaaen, CoOoopakxeHust Moa00us
[ToBTOpEHHE: MIOIIAAN

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
101N, COOOPaKEHHSI TIOI00MS

27

[ToBTOpenue: onaau
MHOTOYT'OJIbHUKOB, ()OPMYJIIBI JUIS
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TUTOIIAH TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOPAKCHHS TOT00MS

29

30

31

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOJ00US
Konrtponsnas padora "[loBTopenue:

MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

33

34

3anaun 00 yABOCHUHU Ky0Oa, O KBaJpaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBLHOTO
napaiesienumnea

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiejenunea

35 O0BEM IPSIMO TPU3MBI

36 CrepeoMeTpHuyecKHe 3aauu, CBI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI

37 [TpuknaaHblie 3aa9u, CBI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenme 06bEMOB Tel ¢ TOMOIIbIO

38 onpeaenéHHoro uurerpana. OobéM
HAKJIOHHOU MPU3MBI
Brrauciienne 06EMOB Tell C TOMOIIBIO

39 onpeaenéHHoro uurerpana. OobéM
MTUPAMHU/IBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPaMHU/] ¢ OOIIUM YTIIOM

41 dopmyna 06béMa nmupamuibl. OTHOIIEHUE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpHuyecKue 3a1auu, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHuyecKre 3aauu, CBI3aHHbIE C
o0BEMaMK MUPaMUIbL
[Tpuknanueie 3ana4yn no Teme "OOBEMBI

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKIIOHHOM
TIPU3MBI

45 WKJIaIHBIE 331a4H 110 TEME BEMBI
IT "O6
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUIBI

16 [Ipumenenne 00bEMOB. Bruncienue

PacCTOAHUA A0 IMMIIOCKOCTU




KonTponbras padota "O0béM

47 |
MHOT'OTpaHHUKA
[unuuapuyeckas HOBEPXHOCTb,

48 oOpa3syromue MUITHHIPHIESCKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBou UIUHID.
[1no1maae MOBEpXHOCTH HUIUHAPA

50 Konnueckas moBepxXHOCTh, 00pa3yromme
KOHMYECKOU 1oBepxHocTH. Konyc

51 CeueHue KOHYyca IIOCKOCTBIO,
napajuIeIbHOM MJI0CKOCTH OCHOBAHUS

52 VYceuénnsblil konyc. M300paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOECHUEM CEYEHUH HUINHAPA, KOHYCa
CrepeomeTpuueckue 3aa4u Ha

56 JI0Ka3aTeJIbCTBO U BEIYMCIICHUE,
MOCTPOECHUEM CEYEHUH HUINHAPA, KOHYyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
UUAITUHAPOM

59 Cdepa u map




60

[epecedenue cheps U mapa ¢
iockocThlo. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Buj 1 n3o0pakeHue mapa

61

62

[epecedenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n300pakenue mapa

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTei

63

Cummerpus chepsl u mapa

64

65

66

Crepeomerpudeckue 3a1auu Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHHUE,
CBsI3aHHBIE CO cepoil U mapom,
MOCTPOCHHEM MX CEYCHHI TIOCKOCTHIO

CrepeoMeTpHUEeCKHE 3a1a4d Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIC CO c(hepoil U mapom,
MMOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO

[TpukinagHble 3a1a49H, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
Mog00us

68

69

70

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalllICHUA U
MHOT'OIrpaHHUKOB

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"
3anaun o Teme "Tena v MOBEPXHOCTH
BpaleHus"




71

72

73

Konrtponsnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

06bem mummHapa. Teopema 00 00bEMeE
IPSIMOTO LIMIMHIPA

Beruuciienne 06EMOB Tell C TOMOIIBIO

onpenenéHHoro uHTerpana. O0néEM
KOHYycCa

74

[Tmomaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa

75

76

CrepeomeTpuuecKue 3aJauu, CBSI3aHHbIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyCa

[Ipuknagueie 3agaun 1mo Teme "OO0BbEMBI U
IJIOIIaAu TOBEpXHOCTEH Ten"

77

78

79

OO0BEM MmIapa ¥ MapoBOro CEKTopa.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
IIapa, mapoBOro CETMEHTa U IapOBOTO
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBA3aHHbIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXITY
TUTOIIASIMH TTOBEPXHOCTEH U 00BEMaMu
MOTO0HBIX TEJ

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpuyecKre 3a7auu, CBSI3aHHBIE C




80

81

BBIYHCIICHHEM 00BbEMOB TEIl U TUIOIIA e
IMOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX Ten"
JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.

JIBrokeHus u paBeHCTBO uryp. O6mme
CBOICTBA IBMKEHUI
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Bupl 1BukeHMI: napaieibHbII
MEPEHOC, HEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHAMMETPHS, IOBOPOT BOKPYT
MpAMOit
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[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

['eoMeTpHuuecKre 3a1a4i Ha IPUMCHEHHE
JIBHKCHUS

KontponbHas pabota "BekTops! B
nmpocTpaHcrae”
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O6o6matonee nopropenue 11 nousruii u
MeTO0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"[lapaniaenbHOCTh MPSMBIX U IITOCKOCTEH
B IIpOCTpaHcTBE"
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O6o6matoniee nopropenue 11 nonsruii u
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"BexTopsl B mpocTpaHcTBe"
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O6o6mmatomee nopropenue 11 nonsaruii u
MeTO0B Kypca reomeTpun 10-11
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KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BexTopsl B mpocTpaHcTae”

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3aLlMs 3HAHUIA;
"O6beM MHOTOTpaHHUKA"

O6o06maromiee moBTopeHue 11 moHITHI 1
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTEMAaTH3aI[1sl 3HAHUMH:
"[1omany MoBEpXHOCTU U 0OBEMBI
KpyIibIX Ten"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTO/0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUsl 3HAHUM:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta
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Wrorosas koHTpoJsibHas paboTa

[ToBTOpeHue, 060061IeHNE U
cUcTeMaTH3allus 3HAHU
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HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKU U €€ pojb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUU KaK
HAyYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka. 'eomerpus, 10-11: yueOHuK 151 00111€00pa30BaTEIbHBIX
yapexaeHnii: 6a3o0Bbiit 1 ipodunabHbi ypoBHU/ (JI.I'. ATaHacsH,

B.®.byry308B, C.H.Kagomues u np.) M:IIpocsemienue, 2017

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. 'eometpus. [loypounsie pazpadotku. 10—11 kmaccsi :

y4ae0. mocodue 111 0011e00pa3oBaT. OpraHu3alui /

uB b.I'. 'eomerpus. Iugakruueckrue Matepuainl. 11 kmacc: yued.mocodue s
o01ieo0pa3oBar.

opraHu3anuii:0a30Bbiid U yriay0n€Huelid ypoBau / b.I'.3uB.- 14-e u3n.-
M.:IIpocBemenue ,2016 r.

3uB b.I'. 'ecomeTpus. JIlnmaktuueckue Mmarepuaibl. 10 kimacc: yued.mocooue mis
ob1eoOpa3oBar.

opraHu3anuii:0a30Bbiii U yriay0néuusiii yposau / b.I'.3uB.- 17-¢ u3.-
M.:ITpocsemienue ,2018 r

C. M. CaaksH, B. ®@. byry3oB. — M. : IIpocsenienue, 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



- ege.fipi.ru/;
- http://www.matematika-na.ru
- https://uchi.ru/ ;

- https://resh.edu.ru/
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