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HOACHUTEJBHASA 3AIIMCKA

['eomeTpusi siBisieTCs OJHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHErO
oO1ero oOpa3oBaHus, TaKk Kak 00€CIeurnBaeT BOZMOXHOCTh U3YYEHUS! TUCIUILINH
€CTECTBEHHO-HAYYHOW HANPABICHHOCTH M NPEAMETOB T'YMAHUTAPHOTO IMKIIA.
[lockonmpky ~ JIOTWYECKOE  MBIIIICHHE,  (GopMUpyeMoe  TpH  H3YYCHHU
00y4aronMMUCs MOHATUUHBIX OCHOB T'€OMETPHH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHUM IMPU PELICHUH F€OMETPUUYECKHUX
3aJa4, YMEHHUE BBIIBUIaTb W ONPOBEPraTb THUIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUM 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
duznyeckux 3amad.

[{enb ocBoeHus nporpaMmmbl yueOHOro Kypca «['eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAWBUIYAIBHBIX CIIOCOOHOCTEH OOyyarommxcs mpu
M3YyYECHHHU TE€OMETPUH, KaK COCTAaBIISAIONIEH mpeaMeTHoN obnactu «MarteMatuka u
nHpopmaTka»  4yepe3  OOecledYeHHuEe  BO3MOXKHOCTH  MPUOOPETEHUS U
UCIIONIb30BaHUsl OoJjiee TIIyOOKMX TIE€OMETPUYECKMX 3HAHMM M JEHCTBUU,
CHELU(PUYHBIX T€OMETPUHU, U HEOOXOIUMBIX ISl YCIEIIHOTO MPOo(ecCHOHaIbHOTO
o0Opa30BaHMsl, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETPUM Ha YIIIyOJNEHHOM YpOBHE,
PACHIMPSIONIMMU U YCUIIUBAIOIIUMH Kypc 0a30BOI0 YPOBHSI, SBIISIFOTCS:

paclIMpeHne NPEACTABIEHUS O T€OMETPUN KaK YaCTH MHUPOBOM KYJIBTYPBI U
(opMupOBaHKE OCO3HAHUS B3AUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

dbopMHpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUTYpax Kak o
BAKHEUIIMX MATEMaTUYECKUX MOJIENAX, MO3BOJAIOIIMX OINKUCHIBAaTh U M3Yy4aThb
pa3HbIE ABJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE OHATUMHOIO amniapara no pa3aeiy
«CtepeomeTpus» yueOHOT0 Kypca TeOMETpHH;

dbopMupoBaHHEe  yMEHUS ~ BJQJAE€Th  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX TPUMEHSTh, YMEHHS JIOKAa3bIBaTh TEOPEMbI M HAXOIUTh
HECTaHJapTHBIE CIOCOOBI pElIeHUS 33/1aY;

(dbopMHpOBaHE YMEHUS PacliO3HABATh HA YEPTEkKaAX, MOJEISIX U B PE€aTbHOM
MHUpPE€ MHOIOTPAaHHHUKM M TeJIa BpALICHUs,, KOHCTPYUPOBATh TI'€OMETPUYECKHE
MOJIEIIH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpUil, GOpMUpPOBAaHME MOHUMAHUS POJIM AKCMOMATUKU TMpU
IIPOBEACHUY PACCYKICHUN;

dbopMupoBaHUE yMEHUS BIAJETh METOJIAMU JOKA3aTEeIbCTB M aJTOPUTMOB
pelIeHus, YMEHUS UX MPUMEHSTh, MPOBOJAUTH J0KA3aTENIbHbIE PACCYXKJICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a7ad U 33/1a4 C PAKTUYECKUM COACPIKAHUEM,
dopMHpOBaHHME TMPEACTABICHUS O HEOOXOJUMOCTH  JIOKA3aTEeNbCTB  MPH



000CHOBaHMM MAaTEMAaTUYECKUX YTBEPKICHHUIN U POJIM AKCUOMATUKH B IPOBEJICHUN
J€NYKTUBHBIX PacCyKJIECHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00YyYaroIMXCs, MO3HABATEIbHOW aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS], UHTEpPECa K U3YYEHUIO T€OMETPUH;

¢opMupoBanre (YHKIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHOM I'€OMETPUU:
YMEHHsI paclo3HaBaTh IPOSIBICHUS T€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHBIX XU3HEHHBIX CUTyalUsX M MPU HU3YYECHHH JPYTHX
y4eOHBIX TMPEAMETOB, TNPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS PEAIbHBIX CHUTyaluil, MCCIEIOBaHMUsS IOCTPOCHHBIX MOJIENIEH,
MHTEPIIPETALNN TIOJYUYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZEpPKATEIbHBIMU JTUHUSAMU yuyeOHOro Kypca «l'eoMerpusi» B
10-11 «kmaccax sBmstorcsa: «lIpsiMple W TUIOCKOCTH B MPOCTPAHCTBEY,
«Mmuororpanaukn», «Tema Bpamenus», «BekToppl W  KOOpAHMHATBI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMEThb OIEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xnaccax, OTHOCUTCSI KO BCEM COJIEpP>KATEJIbHBIM JIMHUAM Yy4e€OHOro Kypca, a
(opMupoBaHHE JIOTUYECKUX YMEHUH pachnpeiensercs He TOJIbKO IO
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuyeHusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOILIEE NMPEAMETHBIM pe3ysibTaTaM ocBoeHHs DenepanbHON padboueit
MPOrpamMMBbl, PacHpeleN€HHbIM MO TojJaM OOy4YeHHs, CTPYKTYpPHPOBAHO TaKuUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIUITMAIBHBIM BOIPOCaM 00yYaromuecs
oOpamiaiuchb HEOAHOKPATHO. OTO  MO3BOJIIET OpPraHU30BaTh  OBJIAJCHHE
r€OMETPUYECKUMH MOHATHAMU U HaBBIKAMM OCJIEAOBATENBHO U IMOCTYNATENBHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOILYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0y4YarOIIMXCs, PACIIUPSs U yrayOmuss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3yuEHUIO TEOMETPUHN Ha YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus it auddepeHumanuu  O0OydeHHs, TMOCTPOEHUS
WHIUBUyAIbHBIX ~ 00pa30BaTENIbHBIX MporpamMM, OOECNeUUuTh YIriyOJEHHOE
U3Y4YEHHE T€OMETPHUH KaK COCTaBJsitolIel yueOHoro npeamera «MaTeMaTukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3YyYEHHUS MaTeMaTUKH C
yuérom BbIOOpa Oyaymieil mpodeccun, obecreurBas MPEeMCTBEHHOCTb MEXIY
o01uM 1 ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YypOBHE
otBoautcs 204 gaca: B 10 knacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIeJI0).



COILEPKXAHUE OBYYEHUA
10 KJTACC

IIpsimblie ¥ JIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTEpEOMETpUU. Touka, TmpsiMas, IUIOCKOCTb,
npoctpancTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHWe TMpAMBIX B NPOCTPAHCTBE: IMEpPECEKaroIIHecs,
napajuielibHble W CKpelIMBarolmuecss mnpsmble. [IpU3Haku CKpelMBarOmINXCs
npsAMbIX. [lapannenbHOCTh MPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: MAPAJIIEIbHBIE
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX MPSAMBIX, HaPAJUIEIbHOCTD MPSIMOU
1 1uiockocTu. [lapamienbHoe W LIEHTpalbHOE NPOEKTUPOBAHUE, H300pakeHue
¢uryp. OcCHOBHbBIE CBOMCTBa MapajlIENbHOIO HpOeKTUpoBaHus. HM3o00pakeHue
buryp B mapayiiesibHONW MPOEKIUU. YTIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEKy NPSAMBIMH B MPOCTPAHCTBE. llapamienbHOCTh IUIOCKOCTEN: MapasiebHbIe
IJIOCKOCTH, CBOMCTBa MapaJuIeIbHBIX IJIOCKOCTEN. [Ipocrenimme
POCTPAaHCTBEHHbIE (PUTYpHl HA IUIOCKOCTH: TETpad’Ap, MapalulelieluIie],
MTOCTPOCHUE CCUCHUU.

[lepneHAUKYISIPHOCTD MPSIMOM U IJIOCKOCTH: MEPIECHAUKYIAPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapajUICIbHbIE W NEPHEHAUKYISAPHBIE K IUIOCKOCTH,
MPU3HAK NEPHNEHAUKYISIPHOCTA MPSIMOM M IUIOCKOCTH, TEOopemMa O MpsAMOU
NEepHEHIUKYIIPHON IIJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHUE.
IleprieHIMKYIISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MpsAMOM 10  IJIOCKOCTH,  MpoeKuus  (Urypbl Ha  IJIOCKOCTb.
[leprieHAUKYISPHOCTh  IJIOCKOCTEW: TPU3HAK  MEPIECHAUKYJSIPHOCTH — ABYX
IockocTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

Yriael B IPOCTPAaHCTBE: YroJl MEXIAy MPSMOW U INIOCKOCTBIO, JIBYTPAaHHBIN
yTOJI, JIMHEWHBIM yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOTPAHHBIE YTJIBL.
CBoiicTBa IJIOCKUX YIJOB MHOrorpaHHoro yrja. CBoWCTBa IUIOCKUX H
JBYIPAHHBIX YTJIOB TPEXTPAaHHOTO yria. TeopeMbl KOCMHYCOB M CHUHYCOB MJIS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHuKOB, pa3BépTka MHOrorpanHuika. lIpu3ma: n-yronbHas
npu3Ma, npsiMasi 1 HaKJIOHHAs TPU3Mbl, OOKOBas U MOJHAS MOBEPXHOCTH MPU3MBI.
[MTapannenenunen, nOpsAMOYTrOJbHBIA — MapajielienuIle]] YW €ro  CBOWCTBA.
Kparuvaiimne myTm Ha T1IOBEpXHOCTM MHOrorpaHHuka. Teopema Ounepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yrompHas mnupamuja,
nmpaBuibHas W yceu€HHas nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHen
NpaBWIbHOU mHpamuabl. [IpaBuiibHbIE MHOTOTPAHHUKH: TpaBUJIbHAS TpU3Ma U



IpaBWbHAs NUpamMuia, NPaBWIbHAs TPEyroibHas MNUpaMUa W IPABUIbHBIN
TeTpa’ap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
TOJEKa’Ap U UKOCASP.

Bbluncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, JMaroHaiu, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTH M IIOJHOM IOBEPXHOCTH MPSIMOM MPHU3MBI,
IUIOMIAJb OCHOBAHMI, TeopeMa O OOKOBOW IOBEPXHOCTH MPSAMON HPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTM M TOBEPXHOCTH MPABHIBHON MUPAMM/IBI,
TeopeMa O IO YCeUYEHHON TUPaMU/IbL.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHMMETpUS
napajuiejenuneaa, CUMMETPHsS NPAaBUIBHBIX MPU3M, CHUMMETPHUS NPABUIBHOU
MUPaMHU/IBI.

BeKTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAINPABIEHHBIE W IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JIEMCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXXE€HHUE BEKTOpa Ha
yucio. CBoicTBa clioKeHUsI BEKTOPOB. CBONCTBA YMHOXKEHHSI BEKTOpA Ha YUCIIO.
[IonsAiTHE KOMIUTaHApHBIE BEKTOPHI. [IpU3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamwienenunena. Teopema O pPa3jIoKEHWH BEKTOpa IO TpPEM
HEKOMIUTaHApHbIM  BekTOopaM. [IpsiMoyrosibHast cucremMa  KOOpPAHMHAT B
npoctpaHcTBe. KoopauHatel BekTOopa. CBs3b MEXKIY KOOPAMHATAMHM BEKTOpA U
KOOpJIMHATaAMH TOYEK. YTojd Mexay BekTopamu. CKalsipHOE NpPOU3BEACHHE
BEKTOPOB.

11 KIIACC

Tena BpameHus

[TonsiTHSI: IWIMHOPUYECKAs IOBEPXHOCTh, KOHHYECKAs TIOBEPXHOCTD,
chepuueckas TOBEPXHOCTh, oOOpa3ywInue MoBepxHOcTe. Tenma BpaleHus:
HWIMHIpP, KOHYC, yCEUEHHBIM KOHYC, cdepa, map. BzaumMHOe pacmonoxeHune
chepsl M TUJIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe. M3o0pakenue Ten
BpaIlleHUs] Ha TUIOCKOCTH. Pa3BépTka mumuHApa u KoHyca. CUMMETpus cepbl u
mrapa.

O6béM. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuienenunesa u ciaeactsus u3 He€. OO0bEM mpsiMoil u
HAKJIOHHOW TPU3MBI, WJIMHIPA, MUpaMHUIbl U KoHyca. OO0BEM IIapa U mMapoBOTo
CerMEHTA.

KoMOwHammu Teil BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipu3ma, BhucaHHas B
IWIMHIpP, ONWCAaHHAs OKoJio mwiuHapa. Ilepeceuenue cdepsl um 1mapa ¢
miockocThio. Kacanue mapa u cdepsl TIOCKOCThI0. [ToHsATHE MHOTOTpaHHUKA,



OMHUCAaHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOM B MHOTOTPAHHUK WJIH TENO
BpalICHUSI.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, ITUIOmanas chepsl U €€ JacTew.
[Tonobue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nono6usix Quryp. IlpeoOpazoBanue mnogodusi, romoTeTusi. Pemienue 3amad Ha
IJIOCKOCTH € UCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJ BPAILCHUS: CEUCHHS LWJIMHpA
(mapajuienbHO W MEPHEHAUKYJISIPHO OCHU), CEYEHUs KOHyca (TmapasuielibHbIe
OCHOBAHHUIO U MPOXOJAIINE YePe3 BEPIINHY), CEUEHUS 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHUI: METOJ| CIJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omepannu Hax  BEKTOpaMu. BekTtopHoe
YMHOXKEHHE BeKTOpoB. CBOICTBa BEKTOPHOrO yMHOXEHUA. lIpsMoyronbpHas
cUcTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznoxkeHne BeKTopa
no ©Oasucy. KoopanHaTHO-BEKTOPHBIM METOJ MPH PEUICHUH TeOMETPUUYECKUX
3a/1a4.

JIBMKeHHs1 B IPOCTPAHCTBE

JBrxkeHus: mpoctpancTBa. OToOpaskeHus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBWXCHUW. Buapl ABWKEHMM: mMapalliebHBI TEPEHOC,
LHEHTpaJbHas CHUMMETPUS, 3€pKajdbHas CHUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaknaHcKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMKA O0YYaIOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEeMaTHUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
MNpONEAYp TPaKIAHCKOro o0OIecTBa (BBIOOPHI, OMNPOCHI W JIPYTrO€), yMEHHE
B3aUMOJEHCTBOBATh C COLMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBHUM C HUX
GYHKIUSAMHA U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOEe BOCTIUTAHHE:

C(OPMUPOBAHHOCTh POCCUHCKOMN I'pa)KAAHCKOW HIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHHUSIM POCCUICKUX MaTEMATUKOB M POCCUIICKON MaTeMAaTUYECKOM IIKOJIbI,
UCIIOJb30BAaHUE 3THUX JIOCTHKEHUH B JPYrUX HayKaxX, TEXHOJOTHsX, cdepax
HKOHOMUKU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

OCO3HAHME JYXOBHBIX LHEHHOCTEH pPOCCUICKOro Hapoaa, CPOPMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOTO MOBEACHMSI, CBSI3aHHOIO C MPAKTHUYECKUM
OPUMEHEHUEM JIOCTHKEHUN HayKu M JIESITEeIbHOCTBIO YUEHOro, OCO3HaHUE
JMYHOTO BKJIa/a B MOCTPOCHUE YCTOWYHBOTO Oy TyIIEro;

4) 3cTeTHYECKOEe BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAas ACTETHKY MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aa4, PEHICHUH, pacCy ICHUMN, BOCIPUUMYUBOCTh
K MaTeMaTUYECKUM acTeKTaM pPa3Iu4HbIX BUIOB UCKYCCTBA;

5) pu3uveckoe BOCMATAHHE:

cOPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUeCKHe 3HaHHs B
MHTEpecax 3/10pOBOT0 U 0€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0POBBIO (30pOBOE THTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTJIbIXa, peryisipHasl (pu3nyeckas aKTUBHOCTH), (PU3UUECKOE COBEPIICHCTBOBAHUE
NPU 3aHATUAX CIIOPTUBHO-03A0POBUTEIHLHON ACSITEIbHOCTHIO;

6) Tpy10BO€ BOCIIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE IICHHOCTH TpPYAOIIOOMS, HWHTEpeC K
pa3nuuHbiM  chepam  MpoQecCHOHANIBHON  NIEATENbHOCTH, CBA3AHHBIM  C
MaTeMaTHUKOM M €€ NPUIIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBHIOOP
Oynymerd mpodeccu U pean30BbIBATh COOCTBEHHBIE JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTh W CINOCOOHOCTh K  MareMaTH4eckoMy  oOpa3oBaHHIO U



caM0O0Opa30BaHUIO HA TMPOTSDKCHWH BCEW JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYACTHIO B PEIICHUU IPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAIPABICHHOCTH;

7) 3koI0rHYecKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TOHHUMAaHUE BIUSHUS
COLMAJIbHO-D)KOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHONW M COLUUAIBHON
Cpelnbl, 0CO3HaHUE TJIOOATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUCHTAITIS
Ha TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWM [JI pemieHus 3amad B 00J1acTu
OKpYXKAIOLIEH Cpelbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLICHKHM HUX BO3MOXHBIX
MOCJHEACTBUN JJIs1 OKPYKAIOLIEH CPE/IbI;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U  OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTEMaTUYECKON HayKd Kak cdepbl UYeIOBEUYECKOW AEsITeNbHOCTH, ITAloB €€
pa3BUTHS M 3HAYMMOCTH JUISI Pa3BUTUSL LUBUJIW3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM IMO3HAHHS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUSA

ba3oBble 1ornueckue 1ecTBUS:

BBISIBJISAITH M XapaKTEPU30BaTh CYLIECTBCHHBIE INPU3HAKA MATEMATUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUNH MEXKIYy MOHATUAMH, (POpMYITUPOBATH
OTpe/ICJICHUS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIUU,
OCHOBaHMS JJIs1 0000IICHHS U CPABHEHH S, KPUTEPUHU TTPOBOJIMMOTO aHAIN3A,

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa30OBLIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIIATENIbHBIC, CIMHUYHbBIC, YaCTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJMIOJCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS 3aKOHOMEPHOCTEU U IPOTUBOPEY U,

JIeJIaTh BBIBOABI C HCHOJIb30BAaHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
MHAYKTUBHBIX YMO3AKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(TIpsiMbI€ U OT TIPOTUBHOTO), BBICTPAUBATh APTyMEHTAIINIO, PUBOJAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHns Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

BbasoBble uccienoBareibCcKkue 1eMCTBUS:



WCITOJIb30BAaTh BOIMPOCHI KaK HCCIENOBATEILCKHN WHCTPYMEHT TIO3HAHUS,
dbopMynMpoBaTh  BOMPOCH,  (QUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIIEMY,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHUPOBATH
CBOIO MO3ULIUI0, MHCHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, UCCIIEI0BAHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTr0 00bEeKTa, SBJICHHUS, ITpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATEIFHO (OPMYITHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NPOBEIEHHOTO  HAOJMIOJIEHUs, HUCCIIEIOBAaHUS, OIIEHUBaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIECcCca, a TakKe BBIABUTATH
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIOBHSX.

Pabora c undgopmanueii:

BBISIBIIATH Je(UIIUTH UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJU3UPOBATH,
CHUCTEMATHU3UPOBATh W HWHTEPIPETAPOBATh WH(OPMAIUIO PA3JIUMYHBIX BUIOB W
dbopm npeacTaBIeHUS;

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaA&KHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

KoMMyHHUKATHBHBIE YHHMBEPCAJIbHbIE YUeOHbIEe JeiicTBHS

Oo01enue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMHA OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pCHHS B
YCTHBIX U THMCHMEHHBIX TEKCTaxX, JaBaThb MOSICHEHHWS MO XOAY PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0Ji€ OOCYXXJICHUS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBHI,
npoOJyieMbl, pelraeMoi 3ajauyu, BBICKA3bIBAaTh WJICHU, HAIICJICHHbIE Ha TTOUCK
pELIEHUs], COIMOCTABIISITh CBOU CYXIEHUS C CYXKICHHSIMU JPYTMX YYaCTHUKOB
nuanora, oOHapy>KUBaTh PA3IMYMe M CXOJICTBO MO3UIMNA, B KOPPEKTHOU (opme
dbopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3YIbTAThl PEIISHUs 3a/aud, YKCIIEPUMEHTA, UCCIICIOBAHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Yy4E€TOM 3aaad
MIPE3EHTAIUUA U OCOOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBAThH BAPUAHTHI PEIICHUH ¢ yUéTOM HOBOW MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIN HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMH  TIO3HABATEIBHOM  peduiekcuM KakK  OCO3HaHUS
COBEpIIIa€MbIX JCHCTBHI W MBICIUTEIIBHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIIAJETh
crocodbamMu CaMOIIPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3ysibTaTa PpeIIeHUs
MaTEMaTUYECKON 3aJauH;

MPEABUJICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NPH PEIICHUM 3aJayH,
BHOCHUTh KOPPEKTHUBHI B JIEATCIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HaiJICHHBIX OIKNOOK, BHISIBICHHBIX TPYHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBUSAM, OOBICHITH IPUUUHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3YIbTATOB JESITEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLICHKY PUOOPETEHHOMY OIBITY.

CoBMecTHAasI 1€ATEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIAWBUIYTHHOM
paboThl TpU peUIeHUH Y4YEOHBIX 3aJay, NPUHUMATH I€Jb COBMECTHOM
NEATEIbHOCTH, ITUIAHUPOBATh OPTraHU3allMI0 COBMECTHOM pabOThI, paclpenesiarTh
BUJIBI paboOT, JOroBapuMBaThCsA, OOCYXKIATh TMPOIECC U pe3yabTaT padoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyHIoBbIX (hopmax paboThl (00CyxneHus, 0OMEH MHEHUH,
«MO3rOBbIE IITYPMB» ¥  HHBIC), BBINOJHATH CBOIO 4YacThb palbOThl W
KOOPJAWHUPOBATh CBOM JCHCTBUA C JPYTMMU 4YJE€HAMU KOMAaH]Ibl, OIICHUBATH
Ka4eCTBO CBOET0 BKJIaJa B OOIIUI MPOAYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM
y4aCTHHUKAMU B3aUMOJICUCTBUS.

HHPEAMETHBIE PE3YJIbTATBI

K xonmy 10 kiacca o0yyaromuiicst Hay4YnuTCs:

e CBOOOJHO OMEPHUPOBATH OCHOBHBIMHU IIOHSATHSIMH CTEPEOMETPHH TPHU
pelIeHu  3a7a4 U MPOBEACHIUN MAaTEMaTHYECKUX PACCYKICHHUIA;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUHU M CIEJCTBUS W3 HUX TPHU PEIICHUU
TEOMETPUUYECKHX 3a]1a4;

e KJIACCH(HUIIMPOBATh B3aUMHOE PACITOJIOKCHHUE TPSMBIX B MPOCTPAHCTBE,
TJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B TIPOCTPAHCTRE;

e CBOOOJHO OMNEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMON U
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHSATUSIMHU, CBI3aHHBIMHU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (IIpHU3Ma,
NUpaMUJa, MPSAMOYTOJIbHBINA apajuieaenunesn, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIS
KJTaCCU(UKAIIAH;

e CBOOOAHO ONEpUPOBATH TMOHATUSMHU, CBA3AaHHBIMH C  CEYEHHEM
MHOTOI'PaHHHUKOB IUIOCKOCTBIO;

e BBINOJIHATH HapajjIeNbHOE, LEHTPAIBHOE 17} OpPTOTOHAJIbHOE
NPOEKTUPOBaHKE (UTYpP Ha IMJIOCKOCTb, BBIMOJIHATH M300pakeHUs QUryp
Ha IJIOCKOCTH;

e CTPOWUTH CEYECHMSI MHOTOTPAHHUKOB PAa3IMUYHBIMU METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM MOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpU3Ma,
MMpaMKJia), FTEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO OMEPUPOBATH MOHATUSIMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTb CHMMETPHH, LIEHTP, OChb U IUIOCKOCTb CHMMETPUHU
Qurypsr;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpamM M
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINIOJIHATH JCHCTBHS HAJl BEKTOPAMHU;

e pemiaTh 3aJaud Ha JI0KA3aTEJIbCTBO MATEMATHYECKUX OTHOLUEHUH H
HaXOXKJEHUE TE€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS WU3BECTHBIE METOJIbI
IPU PEIIeHUH MAaTEeMAaTHYECKUX 3a/1ay MOBBILIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIIHE MPOTrPaMMHBIE CpPEACTBA M  JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1ay;

e W3BJEKaTh, MNPeOOpPa3OBBIBATH M HWHTEPIPETUPOBATH HH(OOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax, MPEACTABICHHYIO Ha
4epTekax U pUCyHKax;

e IPUMEHATH TIOJYYCHHBIC 3HAaHWA Ha [PAKTUKE: CpPaBHMBATh U
aHANIM3UPOBATh PEATbHBIE CUTYAllMH, MPUMEHSTh U3yYCHHbIC MOHATHS B
mpoliecce IMOMCKa  pEelIeHUs  MaTeMaTH4ecKu  CchOpMYIMPOBAHHOU
npo6sieMbl, MOJETUPOBATh pEalbHbIE CHUTyallMM Ha S3bIKE T€OMETPHH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIN C HCIOIb30BAHUEM I€OMETPUUYECKHX
NOHATUH M TEOopeM, ammapara aiareOpbl, pemaTh MPaKTHYEeCKUE 3a7ayd,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUMH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUM Kak
COCTAaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kaacca oOyuaromuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IMUIMHIPUYECKOM,
KOHUYECKOM U chepruyeckor MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYCHUS;

ONEepUPOBATh MOHATUAMHM, CBSI3aHHBIMH C TEJIAMH BpAILEHUS: IUIHHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacro3HaBaTh Tejla BpamieHus (UUIUHAP, KOHyC, cdepa u 1map) H
OOBSICHATH CIIOCOOBI MOTYYCHUS TEJ BpaICHHUS,;

KJIaCCU(UIIMPOBATH B3AMMHOE PACTIONOKEHHUE C(HEPBI U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMUHBI 3JI€MEHTOB MHOTOTPAHHUKOB M TEJ BpAILCHUS,
O0OBEMBI U TUIONIAM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BpalleHUs,
TEOMETPUUYECKHUX TEJ ¢ TPUMEHEHUEM (HOpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH, CBA3AHHBIMU C KOMOWHAIMSMU TEIl
BpaIllCHUsI 1 MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIN B chepy u
OmMCaHHbIA OKOJI0 cdepsl, chepa, BOUCAHHAS] B MHOTOIPAHHUK WJIA TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOMIAISIMU TTOBEPXHOCTEN U 00BEMaMuU
ITOTO0OHBIX TEN;

n300paxatb u3ydaeMble (DUTYpPBI, BBIOJHATH (BBIHOCHBIE) TIJIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, TMpeACTABICHHYIO Ha
yepTexax U pUCYHKaxX;

CBOOOTHO ONIEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTNIEPAIMU HAJl BEKTOPaMU;

3a]1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;
pelatbh reoMeTpUYECKHUE 3a7a4l Ha BBIUUCICHUE YIJIOB MEXAY MPSIMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
L[EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOIO METO/1a MIPU PELIECHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATHUSMH, CBSI3aHHBIMU C JBWKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOTHATh HM300pKEHUST MHOTOTPAHHUKOB U TeJl BpAIllCHUS TMpHU
MMapajuIEIbHOM  MEPEHOCE, LEHTPAIBHOW CUMMETPUM, 3€pPKaJIbHOMN
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEYEHUS] MHOTOTPAHHHMKOB M TE€J BPAILCHHS: CEUCHHS LIWJIMHIIpA
(mapaJuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYca (MapaijieIbHbIe
OCHOBAHMIO ¥ MPOXOJSIIUE Yepe3 BEPIINHY), CEUEHUS Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUW: METOJ CJIEI0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKHE YTBEPIKICHHS,

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PEUICHHUS CTEPEOMETPUUECKHX
3a1a4, MNPEANOIararolIuX HECKOJIbKO IIAaroB pEUICHUsS, €CIU YCIOBUS
NPUMEHEHUS 33]IaHbl B SIBHOM U HEIBHOU (hopMe;

pemiaTh 3aJadd Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHHM |
HAaXO0XKJECHUE T€OMETPUYECKUX BEIINYNH;

IIPUMEHSTH NPOTPAMMHBIE CPEIACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

IPUMEHATh  IIOJIyYCHHBIC  3HAHMS  HA  IIPAKTHKE:  CPABHUBATH,
aHAIM3UPOBAaTh U OLICHUBATH PEAJIBHBIE CUTYAIlUH, IPUMEHATh H3yUYEHHBIE
IIOHATHS, TEOpPEMBbI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUS
MaTeMaTU4ecku  cOpMyJIMpPOBAaHHOM  MpOOJEMBbI,  MOJIEIHPOBATH
pealbHBIE CUTYallud HA SA3BIKE TN'€OMETPUH, HUCCIENOBATh IOCTPOEHHBIE
MOJEIN C HCIOJIb30BAHUEM TIEOMETPUYECKUX IIOHATUH U TEOPEM,
anmapata aiureOppl, pelmaTh MPAKTUYECKUE 3a7aud, CBS3aHHBIE C
Hax0XJICHUEM F€OMETPUUECKHUX BEJINYNH;

UMETh MpEACTaBICHUSI 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM Kak
COCTAaBHOM YacTu (pyHAaMEHTA pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NMPOrpaMMbI Bcero Komrporbubie | Hpaxtiieckue o0pa3oBaTejIbHbIE
padoThbI padoThbI pecypest
1 BBenenue B crepeoMeTpuio 23 1
9 BsaumHoe pacnonoxeHue npsiMbIx B 6 1
MIPOCTPAHCTBE
3 [TapaniensHOCTh IPSIMBIX U IIJIOCKOCTEH B 8
IIPOCTPAHCTBE
4 HepHeHZII/IIiynﬂpHOCTL TPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIBl U paccTOsTHUS 16
MHororpaHHUKH 7
BekTops! B ipocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHHE B CUCTEMATU3ALIUS 5 9
3HAHHUN
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
No 1/t HaumeHoBaHue pa3aesioB U TeM Korrponsmse | Tpacrieckie (uudgposbie)
NMPOrpamMmbl Bcero o0pa3zoBaTejbHbIE
padoThI padoThI pecypes!
1 AHaTMTHYECKast TEOMETPHS 15 1
9 [ToBTOpEHHE, O606I.L[CHI/£C u 15 1
CUCTeMAaTH3alMsl 3HAaHHHA
3 O0bEM MHOTOTpaHHHUKA 17
Tena BpareHus 24
5 [Tnomaau moBepxXHOCTH U 00bEMBI 9 1
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpeHwUe, o606meHI/£e u 17 9
CUCTEMAaTH3AIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/u

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtposabubie
padoThbI

IIpakTH4yeckue
padoThI

Jlara
U3yYeHust

DJIeKTPOHHBIE
nudposbie
oOpa3oBarTe/ibHbIE

pecypchl

OcHoOBHBIE ITpaBUIIa H300PAKECHUS HA
PHUCYHKE IJIOCKOCTH, TTapaUIeTIbHBIX
IpPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[lonsATHA CTEpEOMETPUN: TOUKA, ITPsMAas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa N300paKEHUs Ha PUCYHKE
TUIOCKOCTH, MapaJlICIbHBIX TPSMbBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

IlonsThs: MEPECCKAr0IMMECH IIOCKOCTH,
InepeceKarommecs npsamas 1 miI0CKOCTb,
MOJIyIpOCTPAHCTBO

IlousThs: MEPECCKArOMECA ITIIOCKOCTH,
nepeceKkarommecs nmpamasd 1 IiIoCKOCTh;
MOJIyIpOCTPAHCTBO

MHororpaHHHuKH, U300paskeHNe
MIPOCTEHIINX TPOCTPAHCTBEHHBIX (pUTyp,
HECYIIECTBYIOIUX 00HEKTOB

MHororpaHH1KH, U300paskeHue
MPOCTEHIINX TPOCTPAHCTBEHHBIX (pUTyp,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPUN U NIEPBBIE




CJICOCTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHUOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus U3 HUX. CrocoObl 3a/1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUS MPSAMBIX U ITIOCKOCTEH

10

N300pakeHne ceueHmii mupaMuIsl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
peopa. M3o0pakeHne epecedcHHsI
IIOJIyYEHHBIX IUIOCKOCTEN. PackpamBanue
IIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETAMU

11

N300pakeHne ceueHU mupamMuisl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
ITOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHU pa3HBIMU IIBETAMU

12

N300pakeHne ceueHU mupaMusl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
ITOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU IIBETAMU

13

N300pakeHne ceueHni mupaMmusl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IUIOCKOCTEN. PackpamBanue
IIOCTPOCHHBIX CEYEHUI Pa3HBIMU 1IBETAMU

14

Merton cneaoB Ais MMOCTPOCHUA CeueHU




15

Merton ciaeoB AJisi IOCTPOSHUS CEUCHHMIA.
CBolicTBa NepeceyeHml MPSAMbBIX U
IUIOCKOCTEH

16

Merton ciaeaoB AJisl IOCTPOSHHUS CEUCHHMIA.
CBolicTBa NepeceyeHml MPSAMbBIX U
MJIOCKOCTEH

17

[TocTpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMUCh IArOB
MIOCTPOCHHUS

18

[TocTpoenue ceuennii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIllUCh 1IArOB
MIOCTPOCHHUS

19

[TocTpoenue ceuennii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh 1Iar0B
ITOCTPOCHHUS

20

[TocTpoenue ceuennii B nupamuje, Kyoe
o TpéM Toukam Ha pébpax. Co3mnanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 1Iar0B
IIOCTPOCHHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPIIMOHANIBHBIX OTpe3kax. [logodue
TPEYTrOJILHUKOB

22

[ToBTOpenue mmanumerpuu: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4yepTexax. Mctopus pasButus
IJTAHUMETPUU U CTEPEOMETPUH




23

Kontposnbnas padota "AkcruomMbl
|y p
crepeomerpun. Ceuenus"

24

B3anMHoe pacnosioxkeHue npsiMbIx B
npoctpancTBe. CKpenmBaromuecs
npsimble. [Ipu3Haku ckpermyBarommuxcs
npsmbix. [lapannenbHble npsMble B
MIPOCTPAHCTBE

25

Teopema o cyriecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOU MapauIeTbHOM
JAHHOM MPSMOM, IPOXOSAIIECH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAICH Ha JaHHOMN
npsiMoii. Jlemma o epecedeHun
MapajuieIbHBIX MPSMBIX TIIOCKOCTHIO

26

[TapannensHOCTh Tpex NpsAMbIX. Teopema o
TpEX mapajiesIbHBIX IpIMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannenpHOe IPOEKTUPOBAHHUE.
OcHOBHBIE CBONCTBA MAPAJIIETBHOIO
poeKkTupoBaHusl. 1300pakeHne pa3HbIxX
¢buryp B napauienbHON IPOeKINUN

28

enTpanbsHas npoekus. Yroiu ¢
COHAITPaBJIEHHBIMHU CTOPOHAMU. YTOI
MEX1y NPSIMbIMU

29

3azauu Ha JOKA3aTEIbCTBO U
UCCIIEIOBAHNE, CBA3AHHBIE C
PAaCIIOJIOKEHUEM IIPSIMBIX B TPOCTPAHCTBE

30

[ToHsaTHs: MapayuIenbHOCTh MPSIMOM U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH MPSMOM U IUIOCKOCTH.




CaoiicTBa napajijieIbHOCTH IPSIMOM U
IUIOCKOCTH

31

['eomeTpuueckue 3a/1a4i Ha BBIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuieaTbHOCTHIO MPSMBIX U IJIOCKOCTEH
B [IPOCTPAHCTBE

32

[TocTpoenue ceuenust, MPOXOIAILIETO Yepes3
JAHHYIO MIPSIMYIO Ha YepTexKe U
MapajuIeaIbHOro Apyroi npsamon. Pacuér
OTHOILICHUM

33

[TapannenpHas IpoeKLMs, IPUMEHEHUE
JUIS IOCTPOCHHUSI CEYCHHI KyOa U
napajenenumnena. CBoicTpa
napajuieJeuIe/1a i Mpru3Mbl

34

[TapannensHele miockoctu. Ilpuznaku
NapaJUIeIbHOCTH JBYX INIOCKOCTEN

35

Teopema o mapannenbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAAILIEH
yepes TOUKY, HE IPUHAUJIEKAIYI0 TaHHOU
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

36

CaolicTBa MapauIeIbHBIX IJIOCKOCTEN: O
[apaJuIEIbHOCTH IPSIMBIX IIEPECEUCHUS
IIPU NIEPECEUEHUH [IBYX ITapalICIbHbBIX
IIJIOCKOCTEMN TPEThEM

37

CBoiicTBa mapasuienbHbIX IJI0CKOCTEH: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUEHHBIX MEX]y NTapalJIeIbHBIMU
IJIOCKOCTSIMU; O MEPECEUEHUH MPSMOI ¢
JBYMsI IapAJUIEIbHBIMU IUIOCKOCTMU




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CBoiicTBa Ky0a 1 IPSIMOYTOJIBHOTO
napajuiejienumnena

41

Boruucnenue JyiMH OTpEe3KOB B KyOe U
MPSAMOYTOJIbHOM TIapajuleIeuIIe1e

42

[lepneHMKyYIAPHOCTD IPSIMOU U
mockocty. [Ipru3nak
NEPIEHIUKYJIIPHOCTH IPSAMOK U
IUIOCKOCTH

43

IlepneHIMKYIAPHOCTD NPSAMOI U
mockocty. [Ipru3nak
MEPIEHIUKYISIPHOCTH IPSIMON U
IUIOCKOCTH

44

Teopema o CylecTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOU, IPOXOAIICH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHOM K IIJIOCKOCTH

45

IInockoctu u NEPNCHAUKYJIIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

IInockoctu u NEPNCHAUKYJIAPHBIC UM
IpsAMBIC B MHOT'OI'paHHUKaxX

47

[lepnenuKynsp ¥ HAKJIOHHAS.
[TocTpoeHne neprneHuKysspa U3 TOYKHA Ha

PSAMYIO

48

[lepnenuKynsp ¥ HAKJIOHHAS.




ITocTpoeHue neprneHauKyisapa U3 TOYKHA Ha
IIPSIMYIO

Teopema o TpEx nepneHAUKYISIPax

49
(mpsimast 1 oOpaTHasi)

50 TeopeMa 0 TpEX nepHeHANKYIIApAx
(npsimast u oOpaTHas)

51 Yron Mexay CKpeInBatOIIMMUCS
PSMBIMU
[Tonck mepneHUKYISIPHBIX TPSMBIX C

52 MIOMOILBIO MIEPIIEHAUKYIIAPHBIX
IJIOCKOCTEM

53 OpTOroHaibHOE NPOEKTUPOBAHUE
[TocTpoenue ceueHnit Kyoa, MpU3MBI,

54 MPaBUIBHOM MUPAMHJIBI C IOMOLIBIO
OPTOrOHAJIbHOW MPOEKIUH
[Toctpoenue ceuenunii kyoa, MpU3MslI,

95 MIPaBWJIBHON MHUPaMUIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CummeTpus B IPOCTPAHCTBE

56 OTHOCHTEJIBHO INIOCKOCTH. [Ilmockoctn
CUMMETpPUN B MHOTOTPaHHUKAX

57 [Tpu3HaK nepneHuKyIIPHOCTH MPSIMOM U
TUTOCKOCTH KaK CIIEJICTBUE CHMMETPUHT

58 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
paccTOSHUN OT TOYKH JI0 TUIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
pPacCTOSTHUN OT TOYKH JI0 TUIOCKOCTH

60 CriocoObI OYCTHUTH TIEPIICHANKYJIISPHI:




CUMMETPHUS1, CIBUT TOYKHU 110
napajieIbHON MPAMOM

61

CaBur 1o HenapauieJIbHOU MPSMON,
M3MEHEHUE PACCTOSHUN

62

KonrponsHas padora "B3aumnoe
pacIo0KEHNE IPSAMBIX U IIJIOCKOCTEN B
npoctpaHcTae”

63

[ToBTOpEHME: YrOa MEKIY IPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

IToBTOpEHuE: yroa MeXIy
CKPELIMBAIOIUMHUCS IPSIMBIMH B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘IeCKI/IC MCTOABI BEIYUCICHUA
yriia MEXAYy MMPSAMBIMHA B MHOT'OI'PaAaHHUKAX

66

JIByrpanHbIil yroy. CBOWCTBO TMHEHHBIX
YIJI0B ABYTPAHHOIO yria

67

[lepnenaukynspHeie muockoctu. CBolicTBa
B3aMMHO NEPIEHIUKYIISIPHBIX IJIOCKOCTEN

68

[Ipu3Hak neprneHauKyIsIpHOCTH
IIJIOCKOCTEM; TEOpeMa O IPSIMOU
IIepeCEeYEHM IBYX MJIOCKOCTEN
MEPIEHIUKYIIPHBIX TPETHEH MIIOCKOCTU

69

[IpsimoyronbHbBIN Mapaiienenunen; Kyo;
U3MEPEHMUS], CBOUCTBA IPIMOYTOJIbHOTO
napajuleNenune1a

70

TeopeMa 0 JuaroHaljiv npAaMoyroJibHOro




napajjiejcnuieaa u CJICICTBUC U3 Heé

71

CrepeomeTpHuuecKHe U MPUKIIATHBIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM NIPAMBIX U IINIOCKOCTU

72

[loBTOpEHME: CKPELIMBAIOLIUECS MPSMBIE,
napajJiesIbHble INIOCKOCTH B CTaHAAPTHBIX
MHOTOI'paHHUKaX

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPSIMBIX, PACCTOSHUE
MEXy CKPEIIMBAIOIIUMUCS MIPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

PaccTosiHre OT TOYKH 10 TIIOCKOCTH,
paccTosiHue OT IPSIMOM J10 IIIIOCKOCTH

75

Beruucnenue pacCTOAHUN MEXAY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOILBIO IEPIIEHIUKYIAPHOU IIIIOCKOCTH

76

TpéXrpaHHblii yroi, HepaBeHCTBa IS
TpexrpaHHbIx yrioB. Teopema [Iudaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JUJIS
TPEXTPAHHOTO yria

77

DneMeHTHI chepruecKoil TeOMETPUH:
reoJIe3M4eCcKue JIMHUU Ha 3eMIie

78

KonrtponsHas pabota "Yrisl u
paccrosiHus"

79

Cucremaru3zanus 3HaHUN "MHOTOrpaHHUK
U €T0 3JIEMEHTHI"

80

[Tupamuna. Buael nupamua. [paBuibHas
nupaMuIa




[Ipusma. IIpsimMast U HaKJIIOHHAS IPU3MBI.

81 1
[IpaBuiibHas nmpusma

82 [Ipsmoit mapamienenunen, 1
MPSIMOYTOJIbHBIN Mapaiesnenumes, Kyo

83 Brimykibie MHOTOrpaHHUKH. Teopema 1
Ditniepa
Brinykibsie MHOTOrpaHHUKHU. Teopema

84 Oiinepa. [IpaBuiibHbIE U IOTYTIPAaBUIbHBIE 1
MHOTOTPaHHUKHU

85 KontponbHas padora "MHOrorpaHHuKH" 1

86 [TonsiTHe BEeKTOpa Ha MJIIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 IIpaBuiio napamienenumnena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
PaznoxeHnue BekTopa 1o 6a3ucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
TUIOCKOCTH

92 CkaisipHOE TIPOM3BEICHUE 1

03 Brruuciienue yria Mexay BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3a1a49u ¢ BEKTOpaMH 1

95 IIpocreiimme 3agaun ¢ BEKTOpamu 1

96 [Tpocreiimme 3a1a49u ¢ BEKTOpaMH 1

97 IIpocreiimme 3agaun ¢ BEKTOpamu 1

98 O00011IeHE U CUCTEMATA3aIMs 3HAHMI 1




99 O06001IeHrEe ¥ cucTeEMAaTU3alis 3HAHUN 1
100 Hroroast koHTpoIbHAs paboTa 1
101 HroroBas koHTpoIbHAs paboTa 1
102 O0001IeHre U cucTeMaTU3ans 3HAHUN 1

OBIIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME

102




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Hara uudposBbie
Nen/m | Tema ypoka Konrtpoansnbie | IlpakTtnyeckue
Bcero u3yueHHs1 ~ oOpa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa 1
Ha IJIOCKOCTH U B TPOCTpaHCTBE"
9 [ToBTOpenue Temsl "CkansipHoe 1
MPOMU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Brruucienue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE INIOCKOCTH B OTPE3KAX
5 YpaBHEHME IJIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TUIOCKOCTH B OTpPE3Kax
7 BekropHoe npousseneHne 1
8 JInHeliHbIC HEPaBEHCTBA, INHEWHOE 1
IpOrpaMMHUPOBaHUE
9 JInHeliHbIE HEpaBEHCTBA, INHEWHOE 1
IIPOrpaMMHUPOBAHUE
10 AHaJIUTHYECKHUE METO/IBI pacuéTa yria 1
MEX1y PSIMBIMH B MHOTOI'PaHHUKAX
1 AHaTMTUYECKHE METO/IBI pacyéTa yria 1
MEXy INIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopmysa pacCTOSAHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOPpAHWHATAX

Haxosaenue paccTosHUN OT TOUKH J10

13 TUIOCKOCTH B KyOe

1 Haxoxnenue paccTossHUN OT TOUKH J10
IUIOCKOCTH B NIPaBUJILHON MUpaMuJie

15 KonTtponpHas pabota "AHanmuTHueckas
reometpus"

16 CeueHunss MHOTOTPaHHUKOB: CTaHAAPTHbIE
MHOT'OTPaHHHUKH

17 CedeHuss MHOTOTPaHHUKOB: METO/ CJIE/IOB
CedeHunst MHOTOTPAaHHUKOB: CTaHIAPTHBIE

18 IUIOCKOCTH, MTEPEeCEUEHUs MPSMBIX U
IUIOCKOCTEN

19 [TapasnnenbHble NpsSMbIE U IJIOCKOCTH!
napasenbHble CeYCHUS

20 [TapannenbHble NpsSMbIE U MJIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YIJIbI MEXKY CKPELMBaIOIIUMUCS
PSIMBIMHU
[leprienAuKyIApHBIE IPSIMBIE U

29 IUIOCKOCTH: CTaH/IapPTHBIE Taphbl
HEepIEHIUKYIISPHBIX IIIOCKOCTEH U
HPSAMBIX, CHMMETPHUH MHOTOTPAHHHKOB
[leprieHIUKYISIPHBIE TIPSIMBIC U

23 IUIOCKOCTH: TEOPEMA O TPEX
NEepPHEeHIUKYIIPAX

24 [leprieHAUKYIISPHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUA JJIMH B
MHOTI'OrpaHHHKaXx

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, (JOPMYJIBI JJIS
10 e, COOOpaKeHUS TOA00US

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (POPMYJIBI IS
TIoniael, cooopaskeHus o100

27

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, (POPMYJIbI JUIs
TJI01aJIeH, COOOpaKeHUS TOA00US

28

[Imomany ceyeHnit MHOTOTPAHHHUKOB:
IUIONIA/IM IOBEPXHOCTEN, pa3pe3aHusi Ha
YacTH, COOOpaKeHUs 10 100Ut

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUTONIA/IM IOBEPXHOCTEMH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst

30

Konrponsnas pabota "IloBropenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOT'OI'PaHHHUKOB"

31

O06BéM Tena. O0BEM NMPSAMOYTOIBHOTO
napaJuiesnenurnena

32

3anaun 00 yaBOeHHH Kyba, 0 KBaapaType
Ky0a; 0 TPUCEKIIUH yIia

33

CrepeomeTpHuyecKne 3a/1a41, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napajiesenunesia

34

[IpuknagHeie 3aa4u, CBA3aHHbBIE C




BBIYHCIIEHHEM 00BbEMA MPSAMOYTOIBHOTO

napaiesienumnena

35 OO0BEM IPSIMOM TPU3MBI

36 CrepeomeTpuyecKue 3a/1a4H, CBI3aHHBIE C
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Tpuxnanueie 3a1a4u, CBI3aHHbIE C
00BEMOM MPSMON TPU3MBI
Boruncnenue 06bEMOB Tell C TOMOIIBIO

38 onpeaenéuHoro uHTerpana. Oopém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TeJ C TOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobém
TTUPAMUJTBI

40 ®opmyna 00béma nupamuibl. OTHOLIEHHE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

41 ®opmyna 00béma nupamuibl. OTHOIIEHHE
00BEeMOB MUpaMU ¢ OOLIUM YTIIOM

42 CrepeoMeTpHuuecKue 3a1a4u, CBSI3aHHbIE C
00BbEMaMH HAKIIOHHOW MPU3MBI

43 CrepeomeTpHuyecKue 3a/1a4H, CBSI3aHHBIE C
00BbEMaMH TUPAMHUIBI
[Tpuknagueie 3ama4un mo Teme "OObBEMBI

44 Ten", CBI3aHHbIE C 00BEMOM HAKIIOHHOM
TIPU3MBI

45 [Tpuknagaeie 3ama4n 1o TeMe "OO0BEMBI
Ten", cBsI3aHHBIE C 00bEMOM MHUPAMMU/IBI

46 [Tpumenenue 06b€MOB. Beruncnenue

pacCTodHuAg OO0 IMIIOCKOCTHU




KonTpomnpHas padora "OobéM

47 |
MHOTOTpaHHHUKA
[{unuHapuyeckas MOBEpXHOCTb,

48 00pa3yromue HUJINHIPUIECKOM
MOBEPXHOCTHU

49 Mumuaap. [IpsMon KpyroBoi HWIMHIP.
[Tnomane MOBEPXHOCTH IMIMHIPA

50 Konungeckas moBepxXHOCTh, 00pa3yroIime
KOHHYECKOU noBepxHocTu. Konyc

51 Ceuenne KoHyca IIOCKOCTHIO,
napauieaTbHON MIOCKOCTH OCHOBAHUS

59 VYceuénnblii konyc. M306paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tmomanbe 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

54 [Tmomranbe 60KOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomeTpHruecKkue 3aauu Ha

95 JI0OKa3aTelIbCTBO U BHIYHCIICHUE,
MOCTPOCHUEM CeUEHU N IUITUHAPA, KOHYCa
CrepeomeTpruecKkue 3a1auu Ha

56 JI0KA3aTeNbCTBO U BHIYHCIICHUE,
MOCTPOCHUEM CeUEHU N IMUIUHAPA, KOHYyCca

57 [TpuknagHbie 3a1a4M, CBI3aHHBIC C
[WIAHAPOM

58 [Tpuknagabie 3a1a4u, CBI3aHHBIC C
[IWTAHAPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHI0. By u n3o0paskenue mapa

61

[Tepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. By u n3o0pakeHue mapa

62

Ypasuenue chepsl. [Tnomans chepst u e
yacTen

63

Cummetpus cepsl U 1mapa

64

CrepeomeTpuyecKHe 3ajaud Ha
JI0Ka3aTeIbCTBO M BBIYMCIICHUE,
CBSI3aHHBIC CO CEPOii U IIapOM,
MOCTPOCHHEM MX CEYCHUH TIOCKOCTHIO

65

CrepeomeTpuyecKre 3ajauu Ha
JI0Ka3aTeIbCTBO M BBIYHCIICHUE,
CBSI3aHHBIC CO C(EepOii U IIaApoOM,
HOCTPOCHHEM HX CEUCHHH TIIOCKOCTHIO

66

[IpukitaHble 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHME: OKPYNKHOCTH HA TUIOCKOCTH,
BBIYHUCJIICHUA B OKI)Y)KHOCTI/I, CTaHI[apTHI)Ie
000

68

Paznnansie KOM6I/IHaIII/II/I TECJI BpallICHUA U
MHOT'OT'PpaHHUKOB

69

3agauu o Teme "Tena 1 TOBEpXHOCTH
BpaleHus"

70

3anaun 1o Teme "Tena u MOBEpXHOCTH
BpaleHus"




71

KonTponbhnas padota "Tena u
MOBEPXHOCTHU BpalieHus"

72

O06BEM nunmuHapa. Teopema 06 00bEME
IPSIMOTO ITUIHH]IPA

73

Boruncnenue 00EMOB TEJ C TOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
KOHYCa

74

Tlimomaam GOKOBOI U TMOJTHON
MIOBEPXHOCTH KOHYCa

75

CrepeomeTpruecKue 3a/1a4u, CBSI3aHHbIE C
BBIUMCJIEHHEM 00BEMOB IIMIIMHIPA,
KOHYyCa

76

[Tpuknanueie 3agaun o Teme "O0BEMBI U
TJIOIIA U TTIOBEPXHOCTEHN Te"

77

O0BEM 11apa u MapoBOTO CEKTOpA.
Teopema 006 00nEMe miapa. [Tnomans
chepnl. CTepeoMeTpruyECKHE 3a/1a4H,
CBSI3aHHBIE C BBIUKCICHHEM 00BEMOB
rapa, ImapoBOro CETMEHTA U MIapOBOTO
CEeKTOpa

78

[Ipuknanueie 3anauu mo reme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
miomaasio cepbl. COOTHOIIEHUST MEKTY
TUIOUIA/IIMU IIOBEPXHOCTEN 1 00bEMaMHU
MMOJOOHBIX TEN

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenune o0bpEMa mpu mogo00uu.
CrepeoMeTpHUECKHE 3aa9H, CBI3aHHBIC C




BBIYUCIICHHEM 00BEMOB TEJ U IJIONIAICH
MMOBEPXHOCTEU

80

KoHnTtposnbnas padora "ILnomanu
MTOBEPXHOCTU U 0OBEMBI KPYTJIBIX TET"

81

JBuxenus mpoctpancTBa. OToOpaXkeHusI.
JIBwxeHus u paBeHCTBO (huryp. O6mme
CBOMCTBA JBHKCHUM

82

Buapl nBukeHHit: napamiebHbII
MEPEHOC, LICHTPaIbHAasi CHMMETPHS,
3epKajbHasi CAMMETPHS], [IOBOPOT BOKPYT
IPSIMON

83

[IpeobpazoBanus nogodus. [psmas u
cdepa Ditnepa

84

reOMeTpI/I‘IeCKI/Ie 3ala4ui Ha IPUMCHCHHUC
JBUXKCHUA

85

KontponbHas pabora "BekTops! B
npocTpaHcTse”

86

Ob6o6maroree nopropenue 11 nouaruit u
MeTO/10B Kypca reomeTtpuu 10-11
KJIACCOB, CUCTEMaTH3alMs 3HaHUH:
"TTapanienbHOCTh IPSIMBIX U IUIOCKOCTEH
B IIPOCTpaHCTBE"

87

Ob6o6maromee nopropenue 11 nouaruit u
MeTOoJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTH3alMs 3HAaHUH:
"BexTops!l B ipocTpaHcTBe"

88

Ob6o6maromee nopropenue 11 nouaruit u
MeTO0/I0B Kypca reomerpun 10-11




KJIACCOB, CHCTEMAaTH3aIsl 3HAHUM:
"BekTopsbl B npocTpaHcTse"

89

O6o6matomee nopropenue 11 mouaTuii u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs 3HAHHI:
"OO0BeM MHOTOTpaHHHKA"

90

Ob6o6maromee nopropenue 11 nonaruii u
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTEeMaTH3aIlus 3HAaHUH:
"O6beM MHOTOTpaHHUKA"

91

Ob6o6maromee nopropenue 11 nonaruii u
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"ITnomaay moBepXHOCTH U 00bEMBI
KpyrJbIx Ten"

92

O6o6matomiee nopropenue 11 mousaruii u
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"ITnomaau mMOBEpXHOCTH U 0O BEMBI
KpyrJibIx Ten"

93

Wrorosas koHTpoJsIbHAs paboTa

94

Hroropas KOHTPOJIbHAA pa60Ta

95

[ToBTOpenwue, 0000IIeHNE 1
cHUcTeMaTu3alus 3HaHUI

96

Hctopus pa3BuTus CTEPEOMETPUN KaAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI




97

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX 1
KOMITbIOTEPHBIX TEXHOJIOTUH

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

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

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX 1
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Wcropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Wcropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBLIEE KOJIMYECTBO YACOB 10
[TPOT'PAMME

102




MPOBEPSEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBbHOM TIPOI'PAMMOBI

10 KJIACC
Koxn .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NMpOBEPAIEMOro .
00pa3oBaTeILHOM NPOrpaMMbI CpeIHero o01ero 00pa3oBanus
pe3yiabTara
7 I'eomerpus
7.1 OnepupoBarh HOHATHSIMH: TOYKA, IPSIMasi, ITIOCKOCTh
79 [TpuMeHSITh aKCHOMBI CTEPEOMETPUU U CIEACTBHS M3 HUX IMPH PEIICHUU
' TCOMETPHUCCKUX 33]1a4
73 OnepupoBaTh TOHATHUSAMH: TAPAUICILHOCTh W MEPICHIUKYISIPHOCTD
' MPSIMBIX U TTIOCKOCTEN
74 KnaccuduiupoBarh B3aMMHOE PacCIOJIOKECHUE MPSMBIX U IUIOCKOCTEH B
' HPOCTPaHCTBE
OnepupoBarh MOHATUSMH: JBYIPaHHBIA YTOJI, TPaHH ABYIPAHHOTO YTJa,
7.5 pedpo ABYTpaHHOTO yria, JUHEWHBIA yroyl JBYIPAHHOTO yIJia, TpajaycHas
Mepa JIBYTPaHHOTO yTiia
76 OnepupoBarh MOHITHSIMH: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKJIBIH
' MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPAHHUKA, IIPABWIIbHBIA MHOTOTPaHHHUK
77 Pacrio3naBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (IMMpaMHIa, MPU3MA,
' MPSIMOYTOJIBHBIN Tapasieenurne, Kyo0)
KnaccuduiupoBath ~ MHOTOTPaHHUKH,  BbIOMpas  OCHOBaHHUS IS
7.8 KJIacCU(UKANUN (BBITYKIIBIC W HEBBINYKIIbIC MHOTOTPAHHUKH, MPABUIHHBIC
MHOTOTPaHHUKH, IPSIMbIC U HAKJIOHHBIC ITPU3MBbI, TapaJUICIICITUTIC/IbI)
79 OnepupoBath MOHITHIMH: CEKYIIast IUIOCKOCTh, CEYCHHE MHOTOTPAaHHIKOB
710 OOBSICHATH MPUHIIMITHI TIOCTPOSHUS CEUSHUH MHOTOTPAHHUKOB, UCTIONB3YS
' METOJI CJIC/IOB
CTpouTh ceYeHHWS MHOTOTPAHHHKOB METOJOM  CIIEJOB, BBITIOJHATH
7.11 (BBIHOCHBIE) TIIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HAXOXKIEHUE TE€OMETPUUYECKUX BEJIMYMH MO oOpaslam
WIH alropuT™MaM, TNPUMEHSS HW3BECTHBIC AHAJIMTUYCCKHE METOMIBI TPU
7.12 pelieHuH  CTAaHJAPTHBIX MaTEeMaTHYECKMX 3aJad Ha  BBIYUCIICHUE
pacCcTOSTHUN MEXIy JIBYMS TOYKAaMH, OT TOYKH JO TPSIMOH, OT TOYKHIO
MJIOCKOCTH, MEXKAY CKPEIUBAIOIUMUCS TPSIMBIMU
Pemarp 3amaun Ha HaXOXKIEHUE T€OMETPUUYECKUX BEIMUYMH IO oOpa3iam
713 WIH aJIroOpuT™MaM, TNPUMEHSS HW3BECTHBIC AHAJIMTUYCCKHE METOMIBI TPHU

PEIICHUNU CTAaHAAPTHBIX MATCMATHUUYCCKHUX 3aJad Ha BBIYUCICHUC YIJIOB
MCXKAY CKPCHIMBAOIHUMHUCA IPAMBIMU, MCKIY HpHMOﬁ n IINIOCKOCTHBIO,




MEXy MIIOCKOCTSIMU, IBYTPAHHBIX YIJIOB

Bbruncnsate 06bEMBI U IIIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,

7.14 nMpamMua) ¢ MpuMeHeHueM (popMyJl, BBIYUCIATh COOTHOIICHUS MEXKITY
IUIOINASIMU TTOBEPXHOCTEH, 00EMaMu OJOOHBIX MHOTOIPaHHHUKOB
715 OnepupoBaTh TOHATHSAMH: CHMMETPUS B IPOCTPAHCTBE, LEHTP, OCh H
' IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPBI
W3Bnekatb, mpeoOpa3oBbiBaTh M HHTEPIPETUPOBATH HHGOpPMAIMIO O
7.16 MIPOCTPAHCTBEHHBIX TeOMETpUYecKuX (Gurypax, TMpeiCcTaBICHHYI0 Ha
YepTerkax U pUCyHKax
[TpumeHsTh TeoMeTpHuecKue (aKThl JUIsl PELICHHS CTePEOMETPUUYECKUX
7.17 3aja4, MPEIIOIararolluX HECKOJIbKO INAroB PEIICHHs, €CIH YCIOBHUS
NPUMEHEHHS 33J]aHbl B IBHOH opme
718 [IpumensTh mpocTelIMe MpPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
' KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUYECKHX 3a]a4
719 [TpuBOIUTH MpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOAE U
' JKU3HH, PACIIO3HABATH NMPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHSTH MOTyYeHHbIE 3HAHUS HA NMPAKTUKE: aHAJIM3UPOBATh peajbHbBIC
CUTYallUH ¥ MPUMEHATh U3YYCHHBIC TIOHSATHS B MPOIIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKu C(HOPMYITHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyallud Ha S3bIKE T'€OMETPUH, MCCIEA0BAaTh IOCTPOECHHBIE MOJENIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aareopsl,
pemiate  MpakTUYEeCKHe  3a/layd,  CBSI3aHHbIE C  HaXOXJICHUEM
reOMETPUUECKUX BEIMYNH
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NMpoBePsIEMOro .
o0pa3oBaTeIbHOI MPOrPaMMBbI CpeIHero 0011ero 00pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OmnepupoBaTh TOHATHAMU: IFIMHIpPHYECKas MOBEPXHOCTh, 0Opa3yromue
6.1 UWINHAPUYECKON TOBEPXHOCTH, IMJIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pa3yromie KOHUYeCKO! MOBEPXHOCTH, KOHYC, cheprudeckas MOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamienus (IWIMHAP, KOHYC, cepa u map)
6.3 OOBACHATH CLIOCOOBI OTYUYEHUS TeJ BpaIlleHUs
6.4 KnaccudummpoBaTs B3auMHOE pacrosiokeHne chepbl U IITOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
6.5 CErMEHTa, IIApOBOM CIIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOTO
CJ10s1, IAPOBOM CEKTOP
6.6 Bbuucnare  0o0BEMBI M TUTONIAAM  TOBEPXHOCTEW  TEN  BpaIICHHUS,




FEOMETPUUECKUX TeJl C IPUMEHEHUEM (pOpMYIT

6.7

OnepupoBaTb MOHSATHUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B chepy u
OMMCAHHBIN OKOJIO cepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpallleHUs

6.8

BbIYucisTh COOTHOIICHHS MEXTY TUIOLIAASIMU TOBEPXHOCTEN U 00bEMaMU
IMOAOOHBIX TEI

6.9

N300paxkaTh n3ydaemble QUTYpBl OT PYKH U C IPUMEHEHHUEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbimonHATE  (BBIHOCHBIE) IUIOCKME YEPTEXHM W3 PUCYHKOB IIPOCTHIX
00BEMHBIX (uryp: BHA CBEpXy, COOKY, CHHU3Y; CTPOUTb CEUEHHUS Tel
BpaIllCHUS

6.11

M3BnekaTb, WHTEPIPETHPOBATH M MPEOOpPa3OBHIBATh HHGOPMAIMIO O
NPOCTPAaHCTBEHHBIX TEOMETPHUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaX

6.12

[IpumeHsTh reoMeTpudeckue (QaxKThl ISl PEUICHHS CTePEOMETPHYECKHX
3a7a4, MPEAIoiararoluX HECKOJbKO IIaroB pELICHUS, €CIU YCIOBUS
MIPUMCHEHHUS 3aJIaHbI B SIBHOU (hopMe

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONHATE  JEHCTBUS CIIOKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXXEHUSI BEKTOpa Ha YHUCIIO, OOBACHATh, KAaKUMH CBONCTBAMHU OHH
o0J1agaroT

6.15

HpI/IMeHHTL IMpaBUJIO IAPAJICIICIIMIICA ITPU CJIIOKCHUU BCKTOPOB

6.16

OnepupoBaTb MOHATUSIMM: JEKAapTOBbI KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI
MEXIY BEKTOPAMH, CKAIAPHOE MPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPHI

6.17

Haxomuth cymMMy BEKTOpPOB M IPOM3BEIEHUE BEKTOpa Ha YMCIO, YIroj
MEX/ly BEKTOpaMHM, CKaJsIpHOE MPOU3BEICHME, PACKIIAIbIBATH BEKTOP IO
JIBYM HEKOJJIMHEAPHBIM BEKTOpPaM

6.18

38.IlaBaTB IJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTEMEC KOOpANHAT

6.19

Pemrats HpOCTGﬁHIHG TCOMCTPHUICCKUC 3aa4r Ha MPUMCHCHUC BCKTOPHO-
KOOPpAWHATHOTO METOJa

6.20

Pemate 3amgauM Ha [OKAa3aTEILCTBO MAaTEMATHUYECKHX OTHOIIEHHH U
HAXO0XJICHHE TE€OMETPHUYECKHX BEIUYHH MO 0o0pasliaM WK aJroOpuTMaM,
MPUMEHSST ~ W3BECTHBIE  METOAbl TP  pEUICHUU CTaHJAPTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

HpI/IMCHHTL HpOCTCﬁH.IHG MporpaMMHBIC CpeaACTBA U  BJICKTPOHHO-
KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

HpI/IBO)II/ITB IpUMEPbI MATEMATUYCCKUX 3aKOHOMepHOCTCﬁ B MpUpOAC U
JKN3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJILHLIC




CUTyalluu U NPUMEHATh U3YUYCHHBIC NTOHATHUS B IIPOLIECCE MTOMCKA PELICHUS
MaTeMaTH4ecku copMyIUPOBAHHOIN MPOOJIEMbI, MOJEINPOBATh pealbHbIC
CUTyalluM Ha $3bIKE T'€OMETPUH, HUCCIEN0BATHh IOCTPOCHHBIE MOJEIH C
UCTIOJIb30BAHUEM T€OMETPUYECKHUX TMOHSATHIA U TEOpeM, ammapara aireOpsl,
pemarts  [pakTUYECKME  3a/Jayd,  CBSI3aHHbIE €  HAXOXKICHHEM
F€OMETPUYECKUX BEIMUUH




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKRAHUSA

['eomerpust

7.1

OcHOBHBIE TOHATHUS cTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTre 00 akCHOMATUYECKOM MOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU U
CJIIEACTBHUS U3 HUX

7.2

B3anMHOe pacrionoxeHue npsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMECS, TTapAILICIIbHBIC
U ckpemmBaromuecs npsamble. [lapamiensHOCTs HOpAMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE: MapajuieJbHbIE IMpPSIMbIE B MPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSIMBIX, NApAJIEIbHOCTh MPSAMONM M  IUIOCKOCTH. YTJIBIC COHAaIpaBICHHBIMHU
CTOpPOHAMH, Yroj MEXIy HpsIMBIMM B IpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEM:
MapajuielbHbIe IIOCKOCTH, CBOMCTBA NapalIeNIbHBIX IUIOCKocTed. I[Ipocreiimue
MPOCTPAHCTBEHHBIE (UTYphl HA TUIOCKOCTH: TETpadaAp, KyO, Mapajuienenuen,
MIOCTPOEHUE CEUECHUI

7.3

[lepneHUKYISAPHOCTE MNPAMOM M IUIOCKOCTH: IEPIEHIUKYISIPHBIE IIpSIMBIE B
IIPOCTPAHCTBE, NPSIMbIE NApaJUICIbHbIE U MEPIECHINUKYISAPHBIE K IUIOCKOCTH, IPHU3HAK
NEPIEHIUKYISIPHOCTH NPSAMOU U INIOCKOCTH, TEOpPEMA O IPSAMOM INEPIEHIUKYISIPHOU
IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPAMOM U IJIOCKOCTBIO, IBYI'PaHHBIN
yroJ1, TMHEHHBIN yroJ ABYTPaHHOrO yria. [lepneHauKymnsap U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 TJIOCKOCTH, MPOEKLUs (PUTypbl Ha
IIJIOCKOCTh. IlepneHuKynsIpHOCTh IUIOCKOCTEN: MPU3HAK NEPIEHAUKYIIPHOCTH IBYX
mrockocteil. Teopema 0 TpEX NepHeHANKYIISIpax

74

[lonsiTME MHOrOrpaHHHMKAa, OCHOBHBIE D3JIEMEHTbl MHOTOTPDAHHMKA, BBIIIYKJIBIE H
HEBBINMYKJIbIE MHOTIOI'DAaHHUKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronpHas
pu3Ma, TpaHU U OCHOBaHUS MPHU3MBbI, NpsiMas U HaKJIOHHAs NpPU3MbI, OOKOBas U
I0JIHAsl TIOBEPXHOCTH Mpu3Mel. [lapamienenunen, npsMoyroiabHbIi apaieienune] 1
ero csoictBa. Ilupamupa: N-yronbHas nupamuaa, TpaHU U OCHOBAHWE MUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMHU[BI, MpaBHJIbHAs W yceUEHHas MHUpaMuia.
OneMeHTbl MNpu3Mbl U nupamuabl. [IpaBuibHBIE MHOTOIPAaHHUKU:  TOHSTHE
MIPaBWJIBHOTO MHOTOTpPaHHMKA, IpaBWJIbHAs IpU3Ma W TpaBUIbHAs NHpaMuUja,
NpaBUJIbHAS TPEYyrojbHas MUpaMUaa U MPaBUIbHBIA TeTpasap, KyO. [IpencraBnenue o
MIPaBWIBHBIX MHOTOIPAaHHUKAX: OKTa’Jp, JIOAEKa’aAp M ukocadapyrue CeueHus
MIPU3MBbI ¥ TUPAMUJIbI

7.5

CI/IMMCTpI/ISI B MPOCTPAHCTBE: CUMMCTPUS OTHOCUTCIIbBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
OIIeMEHTHI CUMMCTPpUU B nupamMuaax, napajuICJICnmIcaax, IMpaBUJIbHBIX
MHOT'OT'paHHHUKaxX

7.6

Bbruncnenue 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOI MMOBEPXHOCTH U MOJIHOW OBEPXHOCTH NMPSIMOM NMPHU3MBI, IJIOMIA/ (b OCHOBaHUH,




TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSMOM Tpu3Mbl. [1o11ans 60K0BOM MOBEPXHOCTH H
MOBEPXHOCTU MPABUIBLHOW MUPAMHJIbI, TEOpEMa O IUIOIMIAIU YCECUEHHON MUpaMUIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOHbIe Tenma B pocTpancTBe. COOTHOMICHUS MEXY IUIOIIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KJIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COIEPKAHMS

I'eometpust

6.1

Hununapuyeckas HOBEPXHOCTh, 00pa3yroLIie WIMHIPUYECKON MOBEPXHOCTH, OCh
LUWIMHIPUYECKON IMOBEPXHOCTHU. LlMimHAp: OocHOBaHMS U OOKOBas IMOBEPXHOCTD,
o0pasyromias 1 0Cbh, IUIOIAAb OOKOBOM U IMOJHOM OBEPXHOCTH

6.2

Konundeckasi moBepXHOCTh, 00pa3yrolyue KOHMYECKOW TOBEPXHOCTH, OCh U BEPIIIMHA
KOHWYeCcKoi moBepxHOCTH. KOHyC: OCHOBaHWME W BeplIMHA, OOpasymomias U OCh,
ionaab OOKOBOW WM TONHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC: 0Opasyrolme H
BBICOTA, OCHOBaHMs U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, AMaMeTp, IIOMAAb HOBEpXHOCTH cdepbl. Bzanmuoe
pacnosoxeHue cepbl U INIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe, IIIomaab

chepsl

6.4

N300paxkeHue Ten BpalleHus Ha TNIOCKOCTH. Pa3BEpTka MWIMH/IpA U KOHYCa

6.5

KoMOuHammu Ten BpaiieHrus 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIA OKOJIO
cdepsl, chepa, BMCaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BpaIlEHUS

6.6

[Tonstne 06 o0wnéme. OcHOBHBIE CBOicTBa 00HEMOB Ted. Teopema 00 00BEME
IPSIMOYTOJIBHOTO MapaJulesenune/a u ciaeacTBus u3 He€. O0BEM IMIMHIpa, KOHYCA.
O6béM mapa ¥ miomaab cepsl

6.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEKY IIJIOLIAASIMU TOBEPXHOCTEM,
00bEMaMU MOT00HBIX TeT

6.8

Ceuenust uuiauHApa (mapajuleIbHO U TMEPHEHAMKYISIPHO OCH), CEUEHHUs KOHyca
(mapasuiebHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BEpIINHY), CEUeHUS 11apa

6.9

Bektop Ha miockoctd M B npocTpaHCcTBe. CIIO)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4yucio. PasnokeHne BekTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio nmapamienenumnena. Pemenue 3aaad, CBAI3aHHBIX ¢ IPUMEHEHUEM
MIPaBUJI ICVCTBUM C BEKTOpaMH

6.10

[IpssMoyronbHas cucTtemMa KOOpAMHAT B IIpocTpaHcTBe. KoopawHAThl BEKTOpA.
[Ipocreiimme 3amaum B KOOpAMHATaX. Yrol Mexay Bekropamu. CkalsspHoe
MIPOU3BEICHUE BEKTOPOB. BBIUMCIEHHE YIIOB MEXAY NPSIMBIMH U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJ PH PEIIEHUH T€OMETPUUYECKHX 3a]a4




INPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBePsSIEMOro
TpeOOBaHUsA

IIpoBepsiembie TpeGOBaHMS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHHS
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbI CPeIHETr0 001ero
o0pa3oBaHusi

Branenue Meromamu J0Ka3aTelbCTB, QJITOPUTMAaMM PpEIIECHUS 3ajad;
yMeHHe (QOpPMYyIUPOBaTh U ONEPUPOBATh MOHATUAMU: OIpPEJEICHHE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOICTBO, IpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCHUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh HX; YMEHUE (OPMYyIUPOBATH
oOpaTHO€ M IPOTUBOIOJIOXKHOE YTBEPXKJIECHUE, NPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPHI, HKCIOJIb30BaTh METOJ] MaTeMaTH4YeCKOW HHIYKIUY;
IMPOBOAWUTE AOKA3aTCIbHBIC PACCYXXICHUA IIPpHU PCHICHUHN 3aa4, OICHUBATDh
JIOTUYECKYI0  TPAaBUIBHOCTh  PACCYKICHHI; yMEHHE ONEepUpOBATH
MOHATUAMU: MHOXKECTBO, IMOAMHOKCCTBO, OICpPAllMKW HAJ MHOXCCTBAMU,
YMEHHE HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OIMMCaHus p€ajIbHBIX IPOLECCOB U SIBJICHUU U npu pCUICHUU 3a1a4, B TOM
YHClie U3 JIPYTuX y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHSATUSIMHU:
rpad, cBA3HBIN Tpad, nepeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 33/1aBaTh
Y OMHCHIBATH Tpadbl pa3IMUHBIMHU CIIOCOOAMU; UCTIOIB30BaTh Tpadbl MpH

pelieHuu 3a1a4

YMeHne omnepupoBaTh MOHSATHUAMH: HATYPAJIbHOE YHCIIO, IEJ0E€ YHUCIIO,
CTENEHb C LIeJIBIM MOKa3aTeJeM, KOPEHb HaTypallbHOM CTENEHH, CTENEHb C
palMoHaIBHBIM TMOKa3aTeeM, CTETeHb C JIEMCTBUTEIBHBIM IOKa3aTeseM,
morapudM dYHCIa, CUHYC, KOCHHYC W TaHT€HC IPOU3BOJIHHOTO YHCTIA,
OCTaTOK [0 MOJYJIIO, PAIMOHAIBHOE YKCIIO, HUPPAIMOHAILHOE YHCIIO,
MHOXECTBAa HATypalbHBIX, LEJbIX, pPALUOHAIBHBIX, JEUCTBUTEIbHBIX
YHUCEN;, YMEHUE MCTOIB30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIITUN OO
JeNuTeNh W HaWMEHbIee oOlnee KpaTHoe, anropuT™m EBkimuma mpu
pelieHnu 3a7a4; 3HAKOMCTBO C Pa3IMYHBIMUA MO3UIIMOHHBIMU CHCTEMaMH
CUMCTICHHS; YMEHUE BBITIONHATH BRIYHCICHUE 3HAYCHUN U MTPeoOpa3oBaHUs
BBIPOXEHUI CO CTENEeHsMH M JjorapudmMaMu, mpeodpa3oBaHUsi TPOOHO-
pallMOHANBHBIX  BBIPAKEHUM; YMEHHUE  ONEPUPOBATH  MOHITHUSIMH:

IOCIaCa10BAaTCIIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccusd, TCOMECTPUUCCKAA




nporpeccusi, OECKOHEYHO yObIBarolasi TeOMETpUYecKass MpOrpeccus;
YMEHHME 3a/laBaTh II0CJIEJIOBATEILHOCTH, B TOM YHUCJIE C IOMOUIbIO
PEKYPPEHTHBIX (OpPMYI; YMEHHE ONEPUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUJIEKCHBIE 4YHCJA, MOJYyJb U apryMeHT
KOMIUIEKCHOTO ~ 4yHciia, (opma  3amuCHd  KOMIUIEKCHBIX  YHCEll
(reomeTpuyeckas, TPUTOHOMETpUYECKass W airedpanyeckas); yMeTb
MIPOU3BOJIUTH apU(pMETHUECKUE JEHUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MIPUBOJIUTH MPUMEPHI UCIOIb30BaHUSI KOMIUIEKCHBIX YHCEIl; ONEPUpPOBATh
HNOHATHSMM:  MaTpuua 2x2  u  3%3,  ompeneiauTeslb  MaTpULb,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

VYmenue ONCprUpOBaTh MNOHATHUAMH: PALUOHAIBHBLIC, HWPPALUOHAIBHBIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HX CHUCTEMBI;, YMCHHUC OIICpHUPOBATH
INOHATUAMU: TOXKACCTBO, TOXACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPaBCHCTBO, CHUCTCMaA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUJIIBHOCTDH
ypaBHeHHﬁ, HCPaBCHCTB W CUCTEM; YMCHHC PpCHIATb YpPAaBHCHU,
HCpPAaBCHCTBA W CHUCTEMBbI C IIOMOLIBIO Pa3JINYHBIX HpI/IéMOB; peuarb
YpaBHCHH, HCEPABCHCTBA W CHCTCMbI C IIapaMCTpPOM; IMPHUMCHATH
YpaBHCHHA, HEPABCHCTBA, UX CHUCTEMBI JIs1 PCIICHHA MAaTCMATHYCCKUX

3a/1a4 ¥ 3aja4 U3 Pa3IMYHBIX 0o0acTell HAyKu U pealbHON )KU3HU

YMeHue omnepupoBaTh MOHATUAMH: (QYHKIUS, YETHOCTh (DYyHKIMH,
MEePUOJUYHOCTh (YHKIUH, OTPaHMYEHHOCTh (QYHKIMH, MOHOTOHHOCTH
(GyHKIMH, SKCTpeMyM (QYHKIUHM, HauOoJblllee W HAaUMEHbIee 3HAuYEHUS
(GYHKIIMM HAa TPOMEXYTKE, HempepblBHAs (PYHKIUS, aCUMIITOTHI Tpaduka
¢GbyHKIMH, TiepBasi U BTOpas MPOM3BOJIHAs (PYHKLMHU, T€OMETPUUYECKHNA U
(¢u3nyecKkuii CMBICI TPOU3BOJHOW, IEpBOOOpa3Has, ONpeAeIEHHBIN
UHTErpaj; yMEHHe HaxXOJUTh AaCUMOTOTHl rpaduka (QyHKIHM; YMEHHE
BBIUUCISATh  NPOU3BOAHBIE  CYMMBI, IPOU3BENEHHUS, YAaCTHOTO W
KOMIO3ULMHU (DYHKIMHA, HAXOAWTh YpaBHEHHE KacaTeIbHOH K Tpaduky
(GyHKIUMY; yMEHHE HaXOJWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKINH;
YMEHHUE HCIOIb30BaTh MPOU3BOAHYIO [UIA HUCCIEAOBAaHUS (DYHKIHIA,
HaXOJIUTh HaumOOJbIIME M HAaUMEHbIIME 3HAa4eHHUs] (YHKIUN; CTPOUTH
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arapaTa MaTeMaTH4ecKoro
aHaJM3a; NPUMEHATH MPOM3BOAHYIO JUISI HAXOXKICHMSI HAWIy4dIIEro
pelieHrs B TMPUKIATHBIX, B TOM YHCIE€ COLUAIbHO-d)KOHOMUYECKUX H

(bu3MvecKUX 3a1avdax; HaXOJUTh TJIOMATH U 00BEMBI (PUTYP C TTOMOIIBIO




HUHTCrpajia, NpHUBOAWUTH IMPUMEPBI MAaTEMATUYCCKOTO MOACITHUPOBAHUA C

oMoIIbio ¢ depeHInaTbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHas (QyHKIHS,
KoMMo3uuusl (PyHKIUH, JIuHEHHAas GYyHKUWS, KBaIpaTu4Has QYHKIUS,
pauMoHanbpHass (QYHKLUUSA, CTeNeHHass (QYHKLIUsA, TPUTOHOMETPUYECKHE
¢GbyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, MOKa3aTelbHas M
norapupmuueckass (QyHKIMH; YMEHHE CTPOUTh TIpadUKud HU3YyYEHHBIX
GyHKUMHA,  BBINOJMHATH  mpeoOpasoBaHusi  rpadukoB  (YHKIMH,
UCIOJIb30BATh TPaQUKU JUIsl U3Y4EHHUS MPOLIECCOB M 3aBUCHUMOCTEH, MpHU
pelIeHnH 3a7ad U3 APYruX Y4eOHBIX NPEIMETOB W 3a/a4 U3 peallbHOU
KHU3HHM; BbIpaKaTb (OpMyJaMHU 3aBUCHUMOCTH MEXAYy BEIMYMHAMU;
WCIIOJI30BATh CBOWCTBA M TpaduKu (YHKIUH JUIS pEelICHUS YpaBHEHHH,
HEpaBEHCTB U 3aJay C MapamMeTpaMy; H300pakaTh Ha KOOPJIUHATHOMN

IINIOCKOCTH MHOXXCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM 4YMCJIE Ha
IPOLEHTHI, JOJIM U 4YacTH, HA JABM)KEHHE, pabOTy, CTOMMOCTb TOBApOB U
yCIIyT, HaJOrH, 3aJjaud U3 00JIACTH YIPaBJIEHUS JIMYHBIMU U CEMEMHBIMU
(uHaHCaMM); COCTaBIATh BBIPAKEHMS, YPAaBHEHMs, HEPABEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3a7a4d, HCCIENOBATH IIOIYYEHHOE DEIICHUE U
OLIEHUBATh IPaBJIONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHE MOJEIUPOBATH
peanbHblEe CUTyallMM Ha S3bIKE MAaTEMAaTHKHU; COCTaBIATH BBIPAKEHMS,
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33/1a4U, UCCIEA0BaTh
MOCTPOCHHBIE ~ MOJEIM C  MCIOJb30BAaHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJblllee U HaHMEHbIIee 3HAYEeHUs, pa3Max, JUCIEePCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE€ W3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMaINIo, MPEICTABICHHYIO B TaOJIMIIax, HAa JUarpammax, rpagukax,
OTPaXKaOIIyI0 CBOMCTBA pEAIbHBIX IPOIECCOB U SBJIECHUH; MPEICTaBIATh
uHbOpMAIMIO C TOMOUIbI0 TalNWI] M  JMarpaMM; HCCIEJOBaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C NPUMEHEHUEM TpapuuecKux
METOIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)UyecKu UCCIe0BaTh COBMECTHBIE

HaOJII0ICHHUS C TIOMOIIBIO TUArPaMM PaCCEUBAaHUS U TMHEHHOM perpeccuu

YMeHue omnepupoBaTb IOHATHUSAMHU: CIIYYalHBIM ONBIT U CIy4alHOE

COOBITHE, BEPOATHOCTh CIIYYaHHOTO COOBITHS; YMEHHE BBIYHUCIIATH




BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOAOB; TPUMEHSTH
(GOpMyIIBI  CIOXKEHHSI W YMHOXXEHUS BEPOSTHOCTEH, (OpMyIly MOIHOMN
BeposTHOCTH, (popmyny bepHymim, komOuHaTOpHBIE (HAKTHI U (HOPMYIIBI,
OIICHUBATh BEPOSTHOCTH pEaJTbHBIX COOBITHI; YMEHHE OIEPUPOBATH
MOHATUSIMU:  CIIydaiiHasi BEJIMYMHA, pACIpE/ICIICHUE BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXHJJIaHWUe, JUCIEPCHs W CTAaHIAPTHOE OTKIOHCHHE
CIIyYallHOW  BENWYMHBI, (YHKIWW PpaclpeieieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAaJIBHOTO paclpe/IeIiCHUI; YMCHHE
WCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX PACIPEACICHUN ISl PEIICHUs 3aad;
3HaKOMCTBO C IOHSTHSIMHU: 3aKOH OOJIBIIIMX YHCEJ, METOJbI BHIOOPOYHBIX
WCCIICIOBAaHUM; yMEHHWE NPHBOJIUTH NPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIMX YHUCEN B TPUPOJHBIX W OOIICCTBEHHBIX SIBJICHUSAX; yMCHUEC
OIIEPUPOBATH MOHSATUSMHU: COYCTAHUE, MEPECTAHOBKA, YMCIO COYCTAHUM,
YHCIO  TEPeCTaHOBOK; OuHOM  HblOTOHA;  yMeHHUE  NPUMEHSTH
KOMOMHATOpHBIE (DAKTBHI U PACCYKACHHS U PEIICHHS 33a]a4;, OIICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHIA; COCTABISATh BEPOSATHOCTHYIO MOJICIb U

HHTCPIIPCTHUPOBATDH HOJ'Iy‘ICHHBIﬁ pe3yiibTar

YMeHue onepupoBaTb IMOHATUAMM: TOYKa, IpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJIa, INIOCKUN yroJl, IBYTrPaHHBIN
yroi, TPEXTPAHHBINA YIOJl, CKPELIUBAIOIIKUECS IPSIMBIE, MAPAJUIEIBHOCTD U
NEPHNCHAUKYIIAPHOCTD IPAMBIX M HJ'[OCKOCTCfI, yrojia MeExXay IMpsIMbIMH,
yroa MeEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTSMH,
paccTositHue OT TOYKM JI0 IUIOCKOCTH, PACCTOSHHE MEXAY IPSIMBIMH,
paccTosiHUE MEXKIY ILIOCKOCTSAMHU; YMEHHUE HCIIOIB30BaTh IIPU PELICHUHU
3aaa4 U3Yy4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMETPUH; YMCHHUC OLICHUBATDH
pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIM C TIMOMOIIBIO TC€OMCTPUYCCKUX MOHSATHH U BCJIMYHH, pPCIIATh

CBA3aHHLIC C HUMH ITPAKTUYCCKUE 3a1a4n
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YMeHue omnepupoBaTh MOHATHSAMU: IUIOMAAb (QUTYPHI, 00BEM QUTYPHI,
MHOI'OrpaHHUK, HpaBI/IJ'H)HI)II\/'I MHOI'OrpaHHuK, C€YCHHEC MHOI'OIpaHHHUKA,
Ky0, TmMapajjienenumes,, Mpu3Ma, OupaMuaa, (urypa M TOBEPXHOCTh
BpallieHus1, IWINHAP, KOHYyC, Imap, cdepa, miomanb chepsl, IMI0maab
MOBEPXHOCTH MHUPAMUABI, TPU3MBI, KOHYyca, LUIUHApPA, O0BEM Kyoda,
NPSAMOYTOJIBHOTO MapajulelienuIiea, MTUPaMUIbl, IPU3MBL, UWIMHAPA,
KOHyca, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYca M IMIUHIPA,

nmapaiuiCJIbHbIC OCHU HWJIM OCHOBAHUKO, CCUCHUC TIIapa, IUIOCKOCTb,




Kacaromasics cdeppl, UWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUEHUE
MHOTOTpaHHHUKa, M300pakaTh MHOTOTPAHHUKH, (PUTYpPBHl M MOBEPXHOCTU
BpalIEHUs, UX CEUYEHHUsI, B TOM YHUCIIE C IOMOIIbIO IEKTPOHHBIX CPEJICTB;
YMEHHUE MPHUMEHSTh CBOMCTBA I€OMETPUYECKHX (DUTYp, CAMOCTOSTEIHHO
(GhopMyIIMpOBaTh OMpeAeNICHUs] U3y4aeMbIX (UTYp, BBIIBUTATh TUIOTE3bI O
CBOWCTBaX M TMpPH3HAKaX TIEOMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIU
OlpoBepraTb HX; yMEHHE NPOBOAUTH Kiaccupukanuioo (Guryp 1o
pPa3IMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOJUMbIEC JOMOJHUTEIbHBIE

MIOCTPOECHHUS

11

YMeHne onepupoBaTh IOHSATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbIA TIepEeHOC, CUMMETPHsSI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue MoA0OMs, T™OA00HBIE (GUTYPBI; YMEHHUE
pacro3HaBaTh paBHbIE W IMOA0OHBIE (UTYpPHL, B TOM YHCJIE B IPUPOAE,
HCKYCCTBE, apXUTEKTYPE; MCIOJIb30BaTh TCOMETPHUUCCKUE OTHOIICHUS TIPU
pelIeHNH 3a/la4; HAXOAWTh T'€OMETPHUYECKHE BEIMYMHBI (JJIMHA, YTOJ,
I0Iab, 00BEM) IPU PEUICHUN 3a7ad U3 JAPYIHX y4eOHBIX MPEIMETOB U
U3 peabHOW JKU3HH, YMCHHE BBIYHCIIATH T'COMETPUYCCKUE BEITHMYMHBI
(nmHA, yroiy, MJOMAAb, OOBEM, IUIOIIAAb MOBEPXHOCTH), HCIIONIB3YS
u3yueHHbIe (HOPMYJBI M METOJbI, B TOM YHCIIC: IJIONIAJh MMOBEPXHOCTU
MUPaMUJIBI, TIPU3MBI, KOHYCA, IUINHIpPA, IUIOMAaab cepbl; 00bEM Kyda,
MPSMOYTOJIBHOTO TapajUleNienuneaa, MUPaMHIbI, TMPU3MBI, LUIMHIPA,

KOHYCa, 1l1apa, YMCHUC HaXOJUTb OTHOIICHHUE 00BEMOB HO)IO6HBIX (I)I/Il"yp
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VYMmenne OIICPpHUPOBATHL IMOHATHUAMMU: HNPAMOYIOJIbHAA CHUCTEMA KOOpPJAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEICHNE BEKTOpa HA YHUCIO, pa3IOKEHHE BEKTOpa Mo Oasucy,
CKaJISIPHOE TMPOU3BEJCHHUE, BEKTOPHOE TPOM3BEICHHUE, YTOJNl MEXIy
BCKTOpaMH; YMCHHUC HCIIOJb30BATH BeKTOpHBIﬁ u KOOp)IHHaTHBIfI METOJ

AJId pCICHUSA TCOMETPUUCCKUX 3aa4d U 3aJia4 JPYyrux y‘Ie6HBIX npeaMETOB
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YMmenue BBI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTOA AJId pCIICHUA 3a/la4r; IOHUMAaHHC
3HAYUMOCTH MATEMATUKW B HU3YUYCHHUU TPUPOJHBIX H O6HI€CTB€HHBIX
IponecCoB U HBJ'ICHPIﬁ; YMCHHC pacClloO3HaBaTh TMPOSBJIICHUC 3aKOHOB
MaTE€MaTUuKN B UCKYCCTBC, YMCHUC MMPHUBOJUTL ITPUMEPBI MAaTEMATUICCKUX

OTKPBITHUHA POCCUMCKOM U MUPOBOM MaTeMaTHUECKOU HAyKU




HEPEYEHbDb DJIEMEHTOB COAEPKAHUS, TIPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT COIePKAHMS
1 Yucna u BBIYUCIIEHUS
11 HatypanbHble u nensle yncina. [Ipu3Haku JeTuMOCTH LHEIbIX Yncel
19 Pammonanbupie  uncna. OOBIKHOBEHHBIE UM JIECATHYHBIC JIPOOW, TPOLICHTHI,
' OCCKOHEYHBIC TIEPHOIUYECKUE APOOH
13 Apudmernieckuii KOpeHb HaTypalbHOU creneHu. [leiicTBust ¢ apudMeTndecKumMu
' KOPHSIMU HaTypaJlbHOW CTENEHU
14 Crenens ¢ 1enbM nokazateneM. CTENeHb ¢ pallMOHANIbHBIM MoKa3aTesneM. CBoiicTBa
' CTENEeHU
15 CuHyc, KOCHHYC W TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAaHTEHC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. /lecaTHUHBIC U HATYpaIbHBIE JIOTapU(PMbI
JleiicTBuTenbHble  uyuchaa. ApudmeTndyeckue omnepanuuu ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpubnmkEéHHbIe BBIYMCICHUS, IPABUIIa OKPYTJIEHUS, IPUKHU/IKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUN
1.8 [IpeoOpa3oBaHue BeIpakeHUI
19 KomriekcHbie urcna
2 VpaBHEHUS ¥ HEPABEHCTBA
21 Llesbie 1 APOOHO-pAIIMOHATIBHBIE YPABHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHUs
24 [Toka3zaTenbHble U TorapuMUIecKue ypaBHEHUs
2.5 Lenbie u poOHO-palMOHATIbHBIE HEPABEHCTBA
2.6 WppatmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U JorapudmMUyecKrie HepaBeHCTBa
2.8 Tpuronomerpuieckre HepaBeHCTBA
29 CucTeMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu
211 Marpuia cucteMbl IMHEHHBIX ypaBHEHUH. OnpeenuTeNb MaTPULIbI
3 OyHkIMK U rpaduKu




OyHKIUA, cnocoObl 3amaHus GyHkiuu. ['paduk ¢yHkimu. B3zammHO 0OpaTHBIC

3 ¢bynkuuu. YétHbie u HeuéTHbIe pyHKuMU. [leproanueckue GyHKIUN
OOnacte ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymu ¢dyHkum.
3.2 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Maxkcumymbl U1 MUHHEMYMBbI (yHKiud. HauOomnblnee W HavMeHbIIEe 3HAUYCHHE
(GyHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKIUS C HaTypaJbHbIM U LeJdbIM IoKa3ateneM. EE cBoiictBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS N-0ii cTerneHu
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U Tpaduku
3.5 [TokazaTenbHas u morapudmudeckas GyHKIIMH, UX CBOMCTBA U rpaduKu
36 Touku paspeiBa. Acumnrorsl rpadukoB  ¢yHkiuit. CpoiicTBa  (YHKIIMIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 ITocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS [1OCIIE0BATEIbHOCTEH
3.8 Apudmernueckas u reomerpuyeckas nporpeccun. Gopmysa ClI0XKHbBIX IPOLEHTOB
4 Hadana maremaTiueckoro aHammsa
41 [IpousBoanas pynxnun. [Ipon3BogHbIE SIEMEHTAPHBIX (QYHKITHIA
[IpumeHeHne TPOU3BOAHOW K HCCIENOBAaHUIO (YHKIIMA HAa MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. HaxoxeHne HanOOJbIIero ¥ HaMMEHBIIEro 3HaYeHUus (PyHKIMH Ha
OTpe3Ke
4.3 ITepBooGpaznas. MuTerpan
5 MHoxecTBa 1 JIOruKa
5.1 MHOKeCTBO, Olepaliy HaJ MHOKeCcTBaMu. JlnarpamMmsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTAaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 Ceomerpust
7.1 ®urypsl Ha IOCKOCTH
7.2 [Ipsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena 1 MOBEPXHOCTH BpallleHUS
75 KoopauHats! 1 BEKTOpHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU

HUHTEPHET
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