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IHHOACHUTEJBHASA 3AIINCKA

['eometpus siBseTCS OOHUM W3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETO
00pa3oBaHusI, TaK KaK 00ECIeYnBaCT BOZMOXKHOCTh M3YUYCHUS TUCIUIUIMH €CTECTBEHHO-
HAay4YHOM HAIMPaBJICHHOCTH U IIPEAMETOB T'YMaHUTAPHOTO KA. [IocKOIBKY JIOTHYECKOe
MBIIIUICHHE, (QopMHpyeMoe TpH H3YYCHUH OOyYarOlIMMHCS TOHSATUHHBIX OCHOB
r€OMETPUHU, MPHU JI0KA3aTEIbCTBE TEOPEM W TOCTPOCHUM IIEMOYKU JIOTUYECKHUX
YTBEPKICHUM MPU PEIICHUN TEOMETPUUECKUX 3a/1a4, YMEHUE BBIJIBUTATh U OIIPOBEPTaTh
TUIIOTE3bl HEMOCPEICTBEHHO UCTIOB3YIOTCS MIPH PEIISHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO
IIMKJIa, B YaCTHOCTH (PM3UYCCKUX 3a7ad.

Ilens ocBoeHmsi mporpamMMbl ydeOHOTO Kypca «l'eomerpus» Ha yrayOonéHHOM
YPOBHE — Pa3BUTUE WHIUBUAYAIBHBIX CIIOCOOHOCTEH OOYYaIOIIMXCS MPU U3YYECHUU
reOMETPHUH, KaK COCTABJISIONICH nmpeaMeTHOM obnacTu «MartemaTruka U uHGOpMaTUKay
yepe3 oOecrieueHue BO3MOXKHOCTH MPUOOPETEHUS W HCIOJIb30BaHUS Oojee TITyOOKHX
T€OMETPUYECKUX 3HAHUN U EHCTBUM, CIEIU(UYHBIX T€OMETPUH, U HEOOXOIUMBIX JIsI
YCIEUIHOTO MPO(ECCHOHANTBLHOTO 00pa30BaHUsI, CBS3aHHOTO C HCIOJIb30BAaHUEM
MaTeMaTHKH.

[IpuopureTHBIMU 3ajjadaMu  Kypca TE€OMETpUM Ha YIIYOJIEHHOM YpOBHE,
PACHIMPSIONIMMU U YCUIUBAIOIIMMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paclIMpEeHre TMPEICTABICHUSI O TEOMETPUM KAK YacTh MHPOBOU KYJIBTYPhl U
dbopMupoBaHHE OCO3HAHUS B3AaUMOCBSI3H T€OMETPUHU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUEe NPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYypaX KaK O BAXKHEHIINX
MaTeMaTHYeCKUX MOJENAX, IMO3BOJISIIOIIUX OMNHUCHIBATH M W3Yy4YaTh pa3HbIC SBJICHUS
OKPY’KAIOLIEro MUpa, 3HAHWE MOHITUHHOrO ammnapara no paszaeiny «CrepeoMeTpusd
y4eOHOTO Kypca reOMETPHH;

dbopMupoBaHUe yYMEHUs BJIAJETh OCHOBHBIMHM TMOHATUSIMU O MPOCTPAHCTBEHHBIX
burypax ¥ uX OCHOBHBIMU CBOMCTBaMH, 3HaHUE TeopeM, (QopMyl U YMEHHE HUX
NPUMEHSTh, YMEHHUS JOKa3bIBaThb TEOPEMbl U HAXOJUTh HECTAHIAPTHBIE CIIOCOOBI
pelIeHus 3a1ay;

dbopMupoBaHrE YMEHHS paclio3HaBaTh Ha YEPTEkKaX, MOJICNIAX U B PEATbHOM MUPE
MHOTOTPAHHHMKU U TeJia BPaIlleHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJICIIH;

dbopMHpOBaHWE TMOHUMAHHMS BO3MOXKHOCTH AaKCMOMATHYECKOTO IMOCTPOEHUS
MaTEMaTUYECKUX Teopui, (OPMHUPOBAHHUE TOHUMAHUS POJIM AKCHOMATHKH TIPH
MIPOBEICHUHN PACCYKICHUN;

dbopmMupoBaHHe YyMEHHsS BIQJACTh METOAAMHU JOKa3aTeJIbCTB W aJITOPUTMOB
pelIeHus, YMEHUsI UX TPUMEHSTh, MPOBOJIUTH JOKa3aTeIbHBIE PACCYXKIEHUS B XOJI€
pElIEHUsI CTEPEOMETPUUECKUX 3ajlad W 33/Jad C [PAKTUYECKUM COJIEPKAHUEM,
dbopMupoBaHHE TPEACTABICHUS O HEOOXOIMMOCTH JOKA3aTeJIbCTB MPH 0OOCHOBAHUH
MaTeMaTUYECKUX YTBEPXKICHUM W POJIM aKCMOMATHUKU B TMPOBEICHUM AEAYKTHUBHBIX
pacCyXICHUN;



Pa3BUTHE U COBEPLICHCTBOBAHUE MHTEUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydaronuxcsi,  I[O3HABATEIbHOW  AKTUBHOCTH,  MCCJENOBATEIbCKUX  YMEHUH,
KPUTUYHOCTH MBILUICHHS], HHTEPECA K U3YYEHUIO T€OMETPUH;

dbopmrpoBaHre PYHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUU: YMEHUS
pacno3HaBaTh MPOSBICHUS TEOMETPUUYECKUX MOHATUN, 0OBEKTOB U 3aKOHOMEPHOCTEN B
pEAbHBIX J>KM3HEHHBIX CUTYallUAX M TPU U3YUYEHUU JAPYTUX Y4eOHBIX MPEIMETOB,
IIPOSIBJICHUSI 3aBUCHUMOCTEN M 3aKOHOMEPHOCTEN, MOACIIMPOBAHUS PEAIIbHBIX CUTYaLUM,
MCCJIEI0BAHMS IOCTPOCHHBIX MOJIENIEH, HHTEPIPETAUHU TIOJIYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMU COJIEpKaTEIbHBIMU JIMHUAMH yueOHOTO Kypca «I'eomerpusi» B 10-11
KJ1accax sSBIstOTCA: «IIpsiMble M IIOCKOCTH B IPOCTPAHCTBEY, «MHOTOrpaHHUKN, « Terna
BpauleHus», «BEKTOpbI 1 KOOPAUHATHI B TPOCTPAHCTBEY, «/IBHIKEHHS B IPOCTPAHCTBEM.

ChopmynupoBannoe Bo DPI'OC COO TpebGoBaHHE «yMETh ONEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUM Ha yriyOonéHHOM ypoBHe oOyuenus B 10-11
KJaccax, OTHOCHTCSI KO BCEM COJEp)KaTelbHBIM JIMHMUSIM Y4eOHOro Kypca, a
(opMupOBaHKE JTOTMUECKUX YMEHUN paclpeenseTcs He TOJIbKO IO COAEpKATEIbHbIM
JUHUSIM, HO U 1o rogam oOyudenus. ConepxaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
MpEeAMETHBIM  pe3yJibTaTaM  ocBoeHHs  DeaepanbHOl  paboyell  Mporpammel,
pacnpeeIEHHBIM [0 rojilaM O0y4YeHUs, CTPYKTYPUpPOBAHO TakKuM OOpa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NPHUHLMIIMAIBHBIM  BOIpocaM oOydaromuecs OOpalaniuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTaHU30BATh OBJIAJICHUE T€OMETPUUYECKUMU MOHATHIIMU
M HaBbIKaMHM [IOCJIEIOBATEIbHO W IMOCTYINATEIbHO, C COOJIIOJIEHUEM MpUHIMUIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYATh B OOIIYI0 CHUCTEMY TI'€OMETPUYECKHX
OpEICTaBICHUNA O0O0ydYaroIuXcs, pacuupss U yrayomnss e€, oOpa3ys MpoyHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexoa K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co31aTh yciaoBus A qudpepeHnnanuu 00yyeHus, TOCTPOEHUS! UHANBUIYAJTbHBIX
0o0pa3oBaTeNbHBIX MPOrPaMM, OOECHEUYHUTHh YIIIYOJIEHHOE H3yYE€HHE TEeOMETPHH Kak
COCTaBJISItONIEH yueOHOro npeamera «MaremaTukay;

HOJATOTOBUTH OOYYaIOUIMXCA K MPOAOKEHUIO M3YyYEHUS] MAaTEeMAaTHKU C YYETOM
BbIOOpa Oyaymier mnpodeccuu, obecreurBasi MPEEMCTBEHHOCTh MEXKAY OOIUM U
npodeCCUOHATIBHBIM 00Pa30BaHUEM.

Ha u3yuenue yueOHoro kypca «I'eomerpus» Ha yriyOl€HHOM YpOBHE OTBOJUTCS
204 gaca: B 10 xiacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B
HEJIENIO).



COIEPKAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUA CTEpeOMETpUHU. Touka, mpsmas, IIOCKOCTb, TPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUU U
CIEACTBUS U3 HUX.

B3anmHOe pacnonokeHue NOpsMBIX B IIPOCTPAHCTBE:  IIE€pECEKaroIMecs,
IapajulesIbHble M CKpEIIMBArOIIMECs NpsAMble. [Ipu3HakyM CKpEmMBAIOMIMXCS MPSAMBIX.
[TapannenbHOCTh MPAMBIX M IJIOCKOCTEW B MPOCTPAHCTBE: MAPAIIIEIBHBIE NPSAMbBIE B
IIPOCTPAHCTBE, NAPALIEIBHOCTh TPEX MPSAMBIX, MAPAIIIETBHOCTh MPSMON U TJIOCKOCTH.
[lapannensHoe W LIEHTpAJIbHOE MPOEKTUpOBaHUE, H300pakeHue ¢uryp. OCHOBHbBIC
CBOMCTBA TNapaieIbHOr0 MNpoekTupoBaHusa. M3o0paxkenue ¢uryp B mnapauieIbHOU
MPOEKIMHU. YTJIbl C COHAIIPAaBICHHBIMM CTOPOHAMH, YIOJ MEXKAY NPSIMBIMHA B
npocTpancTBe. [lapamnenbHOCTh IUIOCKOCTEN: MapalliesibHbIE IIJIOCKOCTH, CBOWMCTBA
napajuleabHbIX IUockocTed. [Ipocrelinie npocTpaHCTBEHHBIE (PUIYpPhl HA TUIOCKOCTH:
TETpa’ap, MAPAJUIETETTUIIE], TIOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh NPSIMOM M IUIOCKOCTH: TEPIEHAUKYJISIPHBIE TPSAMBIE B
IIPOCTPAHCTBE, IPSAMBIC MMAPAIICIbHBIE U NEPIEHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHAMKYJIAPHOCTU INPAMOU U IUIOCKOCTH, T€OpEMa O IPSIMOM IEPIECHIUKYJIAPHOU
wiockocTh. OpTOroHaJpHOE IMPOEKTUpOBaHMWE. IlepneHAMKYyJIssp M HAKIOHHBIE:
PacCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSIMOM 0 IJIOCKOCTH, IPOCKIU
burypsl Ha IJIOCKOCTb. [leprieHIMKYISAPHOCTD IIJIOCKOCTEN: IIPU3HAK
NEPIEHANKYJIAPHOCTU IBYX IUIOCKOCTEN. Teopema o TpEX nepneHIuKysapax.

YTrabel B IPOCTPAHCTBE: YTOJl MEXKAY IMPSMON U IUIOCKOCTBIO, ABYI'PAHHBIA YTOJI,
JMHEWHBIA yroJ IBYTPAaHHOIO yria. Tpé€XrpaHHbIi U MHOrOTpaHHbIe yribl. CBONCTBA
IJIOCKUX YTJIOB MHOTOIpaHHOro yria. CBOMCTBA IUIOCKMX M JBYI'PDAHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CUHYCOB JIJII TPEXTPAHHOTO YyTJa.

MHoOrorpaHHuKH

Buapsl MHOrOrpaHHMKOB, pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: N-yroapHas npusma,
npsiMass ¥ HAKJIOHHasg MpuU3Mbl, OOKOBas U TMOJHAas TIOBEPXHOCTb MPHU3MBI.
[Tapannenenurnen, npsAMOYTroJIbHBIN NapalIeNICNUIIe] U ero cBoicTBa. KpaTuaiime mytu
Ha T[IOBEPXHOCTM MHOrorpaHHuka. Teopema Oilnepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuna: N-yroiapHas nmupamuia, MPaBHIIbHAS W yCEUEHHAS MUPAMUJIbL.
CpoiictBa p&bep u OOKOBBIX TpaHel TMpaBWIbHOW mHpaMuasl. [IpaBuiIbHBIE
MHOTOTPAaHHHUKHW: TIpaBWJIbHAs TMpHU3Ma M IpaBWIbHAsA MNHUpaMuAa, IpaBUIbHAS
TpeyroJibHasi MUpaMUIa U MPaBUIIbHBIN TeTpasap, Kyo. [IpeacTaBieHure o mpaBUIIbHBIX
MHOT'OTPAaHHMKAX: OKTAdIP, JOAEKAdAP U UKOCAIP.

Boruncnenue 351eMeHTOB MHOTOTPaHHMKOB: pE€Opa, nuaroHanu, yriel. [Lmomans
OOKOBOI MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOLIAAL OCHOBaHUHA,



TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpPsIMON Mpu3Msbl. [11omans 60KoBOW MOBEPXHOCTH U
MTOBEPXHOCTU NPABUJIBHOW MUPAMUIbL, TEOPEMA O TUIOLIAJAN YCEYEHHOM MUPAMUIBI.

CummeTpuss B NPOCTPAHCTBE.  DJIEMEHTbl  CUMMETPUM  NPABHIBHBIX
MHOTOIpaHHUKOB. CuUMMeTpuss B  IIPaBUJIBHOM  MHOIOIDAHHHUKE: CHUMMETPHS
napaJIesIeNMIea, CUMMETPUS INPABWIBHBIX INPHU3M, CHMMETPUsS IPaBUIIBHOM
MApaMUJIbIL.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B IPOCTPAHCTBE, HYJEBOM BEKTOp, IJIMHA HEHYJEBOIO BEKTOPA,
BEKTOpPBbl KOJUIMHEApHBIE, COHAIIPABICHHBIE W IPOTHUBOIIOJIOKHO HAIIPABICHHBIC
BEKTOpbl. PaBeHCTBO BEKTOpOB. JIEWCTBHS C BEKTOpaMH: CJIOKEHHE U BBIYMTAHUE
BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha umciio. CBoOiCTBa
CJ0XeHus BeKTOpoB. CBOKCTBA YMHOKEHHU BEKTOpa Ha yucio. [loHaTre komIiaHapHbIe
BeKTOphl. llpu3Hak komiutaHapHOCTHM TpEX BeKTOpOB. lIpaBmio mapaienenumnena.
Teopema 0 pa3noKeHNUN BEKTOpA 10 TPEM HEKOMILIaHApHBIM BeKkTopaMm. [IpsMoyronbHas
cucrteMa KoopAauHart B ImpoctpaHcTBe. KoopaunaTel BekTopa. CBs3p  MEXIy
KOOPJIMHATAMH BEKTOPA U KOOPJAMHATAMH TOYEK. YTOJ MeXay BekTopaMu. CKalsipHOe
MIPOU3BEICHUE BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[TousATHS: TUIHHAPUYIECKAS TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTH, cheprueckas
MOBEPXHOCTh, OOpasylolliue IMoBepxHocTed. Tema BpalleHHs: UWIMHAP, KOHYC,
yceu€HHbI KOHYC, cdepa, map. BzaumHoe pacmnosiokeHue chepbl U TIOCKOCTH,
KacaTteiabHasl INIOCKOCTH K cpepe. Mi3o0paxenne Ten BpalieHns Ha IockocTu. Pa3BépTka
muIuHApa 1 Konyca. CumMeTpust chepsl 1 mapa.

O06bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME TPSIMOYTOJIHLHOTO
napayenenunena u ciuencteus u3z He€. OO0bEM NpAMONW W HAKIOHHOW TPU3MBI,
UINHAPA, TUPAMHUIBI U KOHyca. O0BEM 11apa v apoBOro CErMeHTa.

KomOwnHanuu ten BpaiieHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BircaHHas B IVITHHID,
omucaHHas okouo mmHApa. [lepeceuenue cdepsl u mapa ¢ miaockocTeio. Kacanue mapa
U cdepbl MIOCKOCThI0. [ToHSATHE MHOTOTrpaHHHMKA, ONMKMCAHHOTO OKOJIO cepshl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIA TEJIO BPAICHUSI.

[Tnommanp TOBEpXHOCTH WIMHIPA, KOHYCa, TUIOIIa s cepsl u e€ gacteid. [Togobue
B npocTtpaHcTBe. OTHOIIEHHE 00BEMOB, TIJIOMIA/ICH MOBEPXHOCTEM MOMOOHBIX (UTYP.
[IpeobpazoBanne momoOMs, TrOMOTeTHs. PemieHne 3amad  Ha  TUIOCKOCTH €
MCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue cedeHHWii MHOTOTPAHHUKOB W TEJl BPAIICHUS: CEYCHUS IMIMHIPA
(mapayuienbHO ¥ MEPICHANKYIISIPHO OCH), CEUCHUS KOHYyCca (MapajijieIbHbIe OCHOBAaHUIO U
POXOIAIINE Yepe3 BEPIIHUHY), CEUCHHUS Iapa, METOIbI IMOCTPOCHUS CEUYEHUN: METOJ
CJIEIOB, METOJI BHYTPEHHETO MTPOCKTUPOBAHMSI, METOJ TIEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE



Bekropel B npoctpancTBe. Omnepaunu HaJ BEKTOpamMHu. BEKTOpHOE yMHOXKEHHE
BEKTOpPOB. CBOICTBAa BEKTOPHOIO YMHOXeHUs. [IpsMoyronbHas cucreMa KOOpAUHAT B
npoctpadcTBe. Koopaunatel Bektopa. Paznoxenue BekTopa no 6asucy. KoopaunatHo-
BEKTOPHBIA METOJI IPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

JABUKEeHMSI B IPOCTPAHCTBE

JBxenus npoctpancTBa. OtoOpaxkenus. JIBmkenus u paBeHCTBO duryp. OOmue
CBOWCTBA JBIKCHMM. BHIbl JBWKEHMM: MAapajulelbHbIM IEPEHOC, LEHTpajIbHasd
CUMMETpHS, 3€pKaJlbHAsT CUMMETpHs, IOBOPOT BOKpyr mnpsmoiu. I[IpeoOpasoBanus
nono6us. [psimas u cdepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHETO
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh TPAKIAHCKONW MO3UIMK OOyYaroumerocs Kak akTHUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0o OOIECTBA, MPECTABICHUE O MaTeMaTHYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHM, TPOIIEAYP IPasKIaHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOJCHCTBOBATH C COLIUATLHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh POCCUMCKONW TIpaKJaHCKOM WACHTUYHOCTH, YBAXKECHHUS K
MPOIIOMY W HACTOSIIIEMY POCCHUHCKOW MaTEMaTHKH, [IEHHOCTHOE OTHOILICHHE K
JOCTUKEHUSAM POCCHUHCKMX MATEMATHKOB M POCCHUICKOW MaTEMAaTHYECKON IIKOJIbI,
UCIIOJIb30BAHUE ITHUX JOCTHKEHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, Chepax YKOHOMUKY;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HaHWE JyXOBHBIX LEHHOCTEH POCCHIICKOrO Hapoaa, CHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEJECHHUS, CBS3aHHOTO C NPAKTHYECKUM
IPUMEHEHUEM JOCTHKEHUW HAYKHM W AEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JUMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEUICHUH, PACCYKIEHUN, BOCIPUUMUYUBOCTH K
MaTeMaTUYECKUM acleKTaM pa3jInyHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(hOpMHUPOBAHHOCTh YMEHHSI MPUMEHATh MaTEMaTUUYECKHWE 3HAHUS B HMHTEpecax
3I0pOBOTO W 0€30MacHoro oOpa3a »KW3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3I0POBBIO  (37I0POBOE MHTaHWE, COAJAaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa,
peryisipHas pu3nyeckas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHNE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIHLHOMN €SI TEIBHOCTHIO;

6) TpynoBoe BocniMTaHue:

TOTOBHOCTh K TPYyHy, OCO3HAHUE IIEHHOCTU TPYAOTIO0WS, HHTEPEC K Pa3IMUHbIM
chepaMm TPOPECCHOHAIBHON NIEATETLHOCTH, CBS3aHHBIM C MaTEMaTUKOW H e
MPWIOKEHUSMHA, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymiel mpodeccun u
peanu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IIJIaHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYECKOMY OOpa30BaHHUIO M CaMOOOpPA30BAHMIO HAa TMPOTSHKEHUU BCEH >KU3HU,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/1ad MATEeMaTUYECKOU
HaIpaBJIEHHOCTH;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:



c(hOPMUPOBAHHOCTH IKOJIOTHYECKON KYJIbTYpPhl, IOHUMaHUE BIUSHUS COIIMATILHO-
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHOMN U COLIMAIBHOM CpeJibl, 0OCO3HAHUE
I00aJbHOIO XapakTepa HKOJOTUYECKUX MpoOJieM, OpHUEHTAllMsl Ha MPUMEHEHUE
MaTeMaTHYECKUX 3HAHMM JUIS pelieHus 3ajJad B O00JIaCTH OKpYKalolleW cpeabl,
IJJAHUPOBAHUE TTOCTYIKOB M OLIGHKHU MX BO3MOXXHBIX TOCJIECACTBUHN JJI OKpY’Karomien
cpenbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIIICCTBEHHOM MPAKTUKH, MOHMMAaHUE MaTEeMaTUYECKOM HAyKH Kak
chepbl 4eTOBEUSCKOM JIeATeIbHOCTH, ITANlOB €€ Pa3BUTHS M 3HAYMMOCTH JIJI Pa3BUTHUS
IUBWIN3ALNY, OBJIAJCHUE S3bIKOM MAaTEMaTHUKW M MaTeMAaTHYEeCKOM KYyJIbTYpOl Kak
CPEACTBOM  IO3HAHWUS  MHUpA, TOTOBHOCTh  OCYIIECTBISATh  MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO JEATCIbHOCTh MHANBUYAIBHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

Bba3oBble Jlornyeckue AeiicTBUA:

BBUSIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTUYECKUX
OOBEKTOB, MOHATHH, OTHOIICHUN MEXIY MOHATHAMH, (HOPMYIMPOBATH ONPEACICHUS
HNOHATUMN, YCTaHABJIMBAaTh CYIIECTBEHHBIM NpU3HAK Kilaccu(UKaluMv, OCHOBaHUS AJIs
0000LIEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE
Y OTpULIATENIbHbIE, €MUHUYHbIC, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISIBJISITH MAaT€MATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTUBOPEUYHS B
dakTax, TaHHBIX, HAOTIOJACHUSIX U YTBEPKICHUSIX, MPEJIaraTh KPUTEPUH JIJISl BHISIBIICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;

JenaTb BBIBOABI C HCIOJb30BAHUEM 33aKOHOB JIOTMKH, JAEAYKTUBHBIX H
MHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI MO aHAJIOTUH;

IPOBOJUTH CaMOCTOSATENIBHO JOKAa3aTeIbCTBA MATEMATHYECKUX YTBEPKICHUIM
(npsiMble ¥ OT IPOTHUBHOIO), BBICTPAWBATh apryMEHTAlMIO, MPUBOJIUTH IPUMEPHl U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIBI;

BbIOMpATh coco0 penieHus: yueOHOM 3a1auu (CpaBHUBATH HECKOJIBKO BapUAHTOB
pelieHus1, BIOMpaTh HauboJee MOAXOIAUINM C yUETOM CaMOCTOSITENIBHO BbIIEIIEHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:

UCIIOJIb30BaTh BONPOCHI KAk HCCIENOBATENIbCKUM HWHCTPYMEHT IO3HAHMS,
dbopmyIupoBaTh BOMPOCH], (PUKCHUPYIOLIHME MPOTUBOpPEUYHE, MPoOIeMy, yCTaHABIUBAThH
HCKOMOE€ U JJaHHO€, ((OPMUPOBATh TUIIOTE3Y, APIYMEHTHUPOBATH CBOIO TO3UIIMIO, MHEHHE;



IPOBOJIUTH CAMOCTOSITENILHO CIUITAHUPOBAHHBIA SKCIEPUMEHT, UCCIEIOBAHHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro oOBeKTa, SBJICHMSA, IMpolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXIYy 00OBEKTaMH, SBICHUSMH, IPOIIECCAMU;

CaMOCTOSATENIbHO (POPMYJIUPOBaTh OOOOIIEHUS W BBIBOJBI 10 pe3yJbTaTaM
POBEIEHHOIO HAOJIOJEHUS, UCCIEAOBaHMS, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIIECHNIA;

MPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE TMIpoliecca, a TaKXKe BbIIBUTaTh
MIPEIMOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH JeUIMTH HH(POPMAILIMU, JAaHHBIX, HEOOXOJIUMBIX ISl OTBETa HA BOIIPOC
U JIJIS peleHus 3aa4u;

BbIOMpaTh WH(MOPMALMIO U3 HCTOYHHMKOB pA3NUYHBIX THUIOB, aHAIU3HPOBATH,
CUCTEMAaTU3UPOBATh U WHTEPHPETUPOBATH MHGOPMAIMIO PA3IUYHBIX BUAOB U (Hopm
pEICTABICHUS;

CTPYKTYpUpPOBaTh HUHGOPMAIUIO, MPEACTABIATh €€ B pa3iIuuHbIX (opMax,
WJUTIOCTPUPOBATH IpapUuecKy;

OILICHMBATh HAAEKHOCTh MH(YOPMAIMH 1O CAMOCTOSITENFHO CHOPMYITHMPOBAHHBIM
KPUTEPUSM.

KoMmyHMKaTHBHBIE YHHBeEpPCcaJbHbIe YueOHbIe NeiCTBHSA

Oo0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCJIOBHUSIMH U
LEeJIIMU OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJAY PELICHUs 3a/laud, KOMMEHTUPOBATh
ITOJYyYEHHBIA PE3yJIbTaT;

B XO0J€ OOCYXJEHMs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pelaeMoi 3aJlauM, BbICKA3bIBaTh WJIEH, HALIEJICHHbIE HA MOMCK pEIICHHUS,
COMNOCTABIIATh CBOM CYXIECHUS C CYXACHUSAMU JIPYTUX YYacCTHUKOB JHaora,
oOHapyXKHUBaTh pa3IMuMe U CXOACTBO IMO3UIIMI, B KOPPEKTHON PopMe (hopMyaupoBaTh
pa3HOIIIACHs], CBOU BO3PAKEHUS;

IOPENCTaBIATh PE3yNbTaThl PELICHMS 337aud, SKCIEPHMEHTa, WCCIEI0BAHMS,
IPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (OpMAT BBICTYIJICHUS C YYETOM 3ajad
MPE3EHTAlUN U OCOOEHHOCTEHN ayTMTOPHUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBJIATh IUIaH, AJITOPUTM PEIICHUS 3aJaud, BBIOMPATH CIIOCOO PEIICHHS C
y4€TOM HMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C yUETOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:



BJa/IeTh HABBIKAMM IO3HABATEJIIbHOM pEQIEKCUM KaK OCO3HAHMSI COBEpIIAEMBbIX
JACHCTBUM M MBICIUTENBHBIX MPOLIECCOB, HMX PpPe3yJlbTaTOB, BIAAETh CHOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJI Mpolecca M pe3yjbTaTa pPEIICHHS MaTeMaTUYeCKON
3a]1a4u;

OpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh INpU pPEIICHUU 3a/ayH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHHMBATh COOTBETCTBHUE PE3yNibTaTa IENH M YCIOBUAM, OOBACHITH MPUUHHBI
JOCTUKEHMSI WIM HETOCTHIKEHUS PE3YJIbTaTOB JESTEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MTOHUMATh U UCII0JIb30BATh MPEUMYIIIECTBA KOMAH/IHON U MHANBUAYaJIbHON PaOOTHI
OpU peuieHUH Y4eOHbIX 3a/4ay, NPUHUMATh L€Jb COBMECTHOW JIE€ATENbHOCTH,
IUIAaHUPOBAaTh OpPraHMU3alMI0 COBMECTHOW palOThl, pacHpeneniaTb BUIbl padoT,
JOTOBapUBaThCs, OOCYXJaTh MpPOLECC M pe3yiabTaT padoThl, 00001aTh MHEHHUS
HECKOJIBKHUX JIFOICH;

y4acTBOBaTh B TIPYMIOBBIX (QopMax paboTel (0OCykaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BBIMOIHSITH CBOIO YaCTh Pa0OTHI U KOOPAUHUPOBATH CBOU
JEHCTBUS C APYTUMHU YIEHAMHU KOMaH/Ibl, OLIEHUBATh KaYE€CTBO CBOETO BKJIa/a B OOIIMA
MPOJYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM YHYACTHUKAMH B3aUMOICHCTBHUS.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss HAy4UTCS:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHITHSIMU CTEPEOMETPUU MPHU PEIICHUH
3a/1a4y ¥ MPOBEJICHUN MAaTEMaTUYECKUX PACCYKIACHUI;

e TMPUMEHATh AKCHOMBI CTEPEOMETPHUM W CICACTBHS W3 HHUX NPH PEIICHUH
TCOMETPUYECKUX 3a]1aY;

e KJIACCHU(UIIMPOBATh B3aMMHOE pACIIOJIOKEHHUE TIPAMBIX B TIPOCTPAHCTRBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEpPUPOBATH MOHITHSIMH, CBI3aHHBIMU C YIJIAMH B MPOCTPAHCTBE:
MEXIy MPSMBIMHU B TIPOCTPAHCTBE, MEXKIY MIPAMOU H ITIOCKOCTBHIO;

e CcBOOOJHO OTIEPUPOBATH MOHATUSIMH, CBSI3AaHHBIMU C MHOTOTPAaHHUKAMM;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BU/IbI MHOTOTPAaHHUKOB (TIpH3Ma, MUPaMU/Ia,
MPSIMOYTOJIBHBIN TTapaJIJIeNIenHne 1, Ky0);

e KJacCU(pUIIMPOBATH MHOTOTPAHHHUKH, BHIOMPAsi OCHOBAHUS JIJIsl KIIacCU(UKAIIHH;

e CcBOOOHO OTIEPUPOBATH MOHATHIMH, CBI3aHHBIMU C CEUCHUEM MHOTOTPAaHHUKOB
TUIOCKOCTBIO;

e BBINOJHATH MapajuIeNIbHOE, IIEHTPAJbHOE U OPTOTOHAJIHLHOE MPOCKTUPOBAHHE
¢uryp Ha TIOCKOCTh, BHITIONHATH U300pakeHHs GUTYP HA TUIOCKOCTH;



CTPOUTh CEYEHUS MHOIOTPAHHUKOB pPa3JMYHBIMA METONAMH, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJ
CBEpXY, COOKY, CHU3Y;

BBIYKCIIATH IUIONIA/IA MOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, NMUpamuia),
Tr€OMETPUYECKUX TeJ ¢ TPUMEHEHUuEM (hopMyT;

CBOOOTHO OTIEPUPOBATH MOHATUSIMU: CUMMETPHS B IPOCTPAHCTBE, IICHTP, OCh U
IJIOCKOCTh CUMMETPHUH, IIEHTP, OCh U TNIOCKOCTH CUMMETPHUH (PUTYPHI;
CBOOOJTHO OMEPUPOBATH TMOHSATHUSAMHU, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpAWHATaM B MPOCTPAHCTBE;

BBITIOJIHATH JCUCTBUS HAJl BEKTOPaMU;

pelIaTh 3a71a41 Ha JI0Ka3aTeIbCTBO MATEMATUYECKUX OTHOLICHUN U HAXOXKICHHE
F€OMETPUYECKUX BEJIWYMH, TPUMEHSST HM3BECTHBIE METOAbl MPHU PEIICHUN
MaTeMaTH4YECKHUX 3a/1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS CI0KHOCTH;
OPUMEHSATh  MPOCTEUIINE  MPOrpaMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;
W3BJEKaTh, MPEOOpPa3OBBIBATH W  UHTEPIPETUPOBATH HUHGOOpPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTexkax
U PUCYHKAX;

IPUMEHSTh MOJIYYEHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh U aHAIIM3UPOBATH
peanbHbIle CUTyallud, NMPUMEHSTh H3Y4YCHHBIC TMOHSTHUS B IpOIECCe IMOUCKA
pelieHuss MaTeMaTU4ecKu CHOPMYIUPOBAaHHON MPOOJIEMBbI, MOACIUPOBATH
peaAIbHBIE CUTYAllMH Ha SI3bIKE TEOMETPUH, UCCIIEA0BATh MOCTPOCHHBIE MOJEIHN
C HUCIOJIb30BAaHUEM T'€OMETPUYECKUX TMOHSATUN W TEOpeM, ammapara aiareOpbl,
pelmaTh NpaKkTUYECKUE 3aJadyM, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJINYUH,;

MMETh TPEJCTABICHUS OO0 OCHOBHBIX JTamax pa3BUTUS TEOMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniry 11 kiaacca oOyyaromuicst HAy4uTCs:

CBOOOZIHO ONEpUPOBATH TMOHSATUSIMHU, CBSI3AHHBIMH C IWJIMHIPUYECKOM,
KOHUYECKOU U C(hepruueCcKOil MOBEPXHOCTIMHU, OOBSICHAThH CIIOCOOBI MOJTYYEHNUS;
OTIEpUPOBATH TOHATHIMH, CBSI3aHHBIMH C TEJaMU BpAIICHUS: IHIMHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrmo3HaBaTh Teja BpalleHus (IIMHIP, KOHYC, cepa u map) u oOBIACHATH
CIOCOOBI MOTYYEHUs TE BPAILICHUS;

KJIacCU(PHUIIMPOBATh B3aUMHOE PACTIONOKEHUE cPephl U MIOCKOCTH;

BBIUMCIISITH BETMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJ BPAIleHUs, 00BEMBI U
IIOUIAIM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPALLEHUS, TEOMETPUUECKUX
TEeJ ¢ MPUMEHEeHUEeM (popmyIr;

CBOOOMHO OMNEpPHpPOBaTh MOHATHUSMH, CBS3aHHBIMA C KOMOWHAITMSIMH TeJ
BpallleHus] W MHOTOTPAHHHWKOB: MHOTOTPAaHHWK, BIHMCAHHBIA B cdepy W



ONMCaHHBIN O0KO0JIO cdepbl, cdepa, BNHUCaHHAS B MHOTOTPAHHMK WIIM TEJO
BpAILICHMUS;

BBIUUCTISATh COOTHOIICHHS] MEXIYy IUIOHIAJsIMH TOBEpPXHOCTEW U 00BEMamMu
IIOJTOOHBIX TEI;

N300paxkaTh U3y4aeMble (PUTYpbI, BHIIOJIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEKH U3
PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUA CBEpPXY, COOKY, CHU3Y, CTPOUTH
CEYEHUs TeJl BPAILCHHUS;

U3BIIEKAaTh, MHTEPIPETUPOBATH M  MPeoOpa3oBbIBaTH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MIPEICTABICHHYIO Ha YepTekax
U PUCYHKAX;

cBOOO/IHO OTMIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIEPALMK HAJl BEKTOPAMHU;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B JICKaPTOBOW CHCTEME KOOPIHHAT;

pelmarb T€OMETPUYECKUE 3aayd Ha BBIYMCICHUE YIJIOB MEXAY IPAMBIMUA U
IIJIOCKOCTSIMM, BBIYMCIICHUE PACCTOSHUN OT TOYKHU IO IUIOCKOCTH, B LIEJIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1A IIPY PELIEHNUY;

CBOOOJHO  ONEpUPOBATh IOHATHUSAMH, CBA3AHHBIMM C JIBIDKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKEHUN;

BBIMOJIHATH U300pakKeHNUsI MHOTOTPAHHUKOB U T€JI BPAIllEHUs IIPU apaJIeIbHOM
IIEPEHOCE, LEHTPAIbHON CUMMETPUH, 3€PKAJIbHON CUMMETPHH, IPU MTOBOPOTE
BOKPYT MPSIMOM, IpeoOpa3oBaHus MOA00US;

CTPOUTH CEYECHUS MHOTOIPAHHMKOB M TE€J BPAIICHUSA: CEYCHHS LWIMHIPA
(mapamenbHO W NEPIEHAUKYJISPHO OCH), CEYEHHsS KOHyca (MapalijielibHbIe
OCHOBAHUIO U MPOXO/SILUE Yepe3 BEPILNHY), CEUCHHUS 11apa;

WCIIOJB30BaTh METOABI TMOCTPOEHUS CEYEHHWW: METOJ  CIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEN TIIIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPIKICHMUS;

OPUMEHATh F€OMETpUUECKHe (PaKThl JUIsl pELICHUs] CTEPEOMETPUUECKHX 3a1ad,
IPEATOJIATAIOIINX HECKOJIBKO IIAaroB PELICHMs, €CIM YCIOBHUsS INPUMEHEHUS
3a/1aHbl B IBHOM U HESIBHOM (hopMme;

pemaTh 3a1a4M Ha JOKa3aTEIbCTBO MATEMAaTHUECKUX OTHOIIIEHUHM U HAX0KICHHUE
r€OMETPUYECKUX BEIIMYHH;

IPUMEHATb IIPOTPaMMHBIE CpPEACTBA M IJIEKTPOHHO-KOMMYHMKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKUX 3a1aY;

IPUMEHSTH MOJYyYECHHBIE 3HAHUS Ha MPAKTUKE: CPABHUBATH, aHAJIU3UPOBATH U
OLICHUBATh pEaJbHBIC CUTYalluW, NMPUMEHATh WU3YUYEHHBIC TOHSTHUS, TEOPEMBI,
CBOMCTBa B MpOILECCE MOMCKA PEIICHUsS MaTeMaTH4YeCKH CPOPMYITUPOBAHHOM
npo0JieMbl, MOJIEIMPOBaTh pEabHBIE CHUTyallMd Ha S3bIKE T'€OMETPHUH,
UCCIIENOBATh TOCTPOCHHBIE MOJEIH C HCMHOJb30BAHUEM T'€OMETPUYECKHUX
NOHATUH M TEopeM, aIrrmapara ajireOpbl, pemarb MNPaKTUYECKUe 3aayu,
CBSI3aHHBIC C HAXO0XKICHUEM I'€OMETPUYECKUX BEIINYMH;



e HMETh NPEACTABICHHS 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM yacTu (hyHAaMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  IpaxTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypesI
1 BBenenue B ctepeoMeTputo 23 1
5 BsaumHoe pacronoxeHue npsiMbix B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYriel U paccTosTHUS 16 1
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM uu@poBbIe
Ne /i P Kounrpouabusie IIpakTuueckue (itcpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 AHanmMTHYeCKasi TeOMETPHS 15 1
) [ToBTOpeHue, 0600IICHNE U 15 1
crucTemMaTu3alus 3HaHUI
3 O06BEM MHOTOTpaHHUKA 17
4 Tena BpameHus 24
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBrokeHus 5 1
7 [ToBTOpEHwme, O606HI€HI§G U 17 5
CUCTEMAaTH3AIHsI 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




ITIOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3ydeHusl

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MapaAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsITHS CTEpeOMETPHHM: TOUKa, IpsMasi,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUjIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, HapanneanHx HpﬂMI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: IEepeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJTYTIPOCTPAHCTBO

[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ mioCcKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300pa)KeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CJIEZICTBHS U3 HUX




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3aaanus
MPAMBIX U INIOCKOCTEMN B IMPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux péopa.
N300paxeHue nmepeceueHus MoaydeHHBIX
IIJIOCKOCTEN. PackpammBaHue MOCTpOEHHBIX
CEUCHUM Pa3sHbIMH IBETAMU

11

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 ux peopa.
N300paxkeHue nmepeceueHus MoITydeHHBIX
IIJIOCKOCTEN. PackpanmBaHne MoCTPOECHHBIX
CEUeHHH pa3HbIMU LIBETAMU

12

N300paxenune cedyeHunit nupamuibl, Kyoa u
MIPU3MBI, KOTOpPBIE TPOXOAT uepe3 ux peéopa.
N3o0paxkeHue nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpammBaHne MOCTPOEHHBIX
CEUEHUN pa3HBIMU LIBETAMU

13

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o0pakeHune nepeceueHust moayueHHbIX
IIJIOCKOCTEM. PackpammBaHye MOCTpOEHHBIX
CEUEHUN pa3HBIMU LIBETAMU

14

15

Merton cnesioB st MOCTPOSHUS CeUSHUN

Mertop cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN




16

Meroa cnesoB AJisi MOCTPOCHUS CEYEHUH.
CaoiicTBa nepeceyeHuid NPsSMbIX U
IIJIOCKOCTEN

17

[Toctpoenue ceueHwuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I11aroB
MIOCTPOEHUS

18

[TocTpoenue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MOCTPOEHUS

19

[TocTpoenue ceueHwmii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

20

21

22

23

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTemel‘/’I U 3aIIMCh 111aroB
MMOCTPOCHHUS

IToBTOpenue mnanumerpuun: Teopema o
MIPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYroJIbHUKOB

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

Kontponbras pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

BsaumHoe pacrnonoxeHue npsiMbix B
npoctpancTBe. CKpeuBaronecs npsmelie.




[Ipu3Haky CKpemMBarOIIUXCS IPSIMbIX.
[TapamienpHble NpsIMbIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSILEH Yepe3 TOUKY
IPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsamoil. Jlemma o nepeceyeHun
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapajlIeIbHOTO MPOEKTUPOBAHUS.
N3o6pakenue pa3HbIXx GUryp B
MapaJuIeIbHON MPOEKIINH

28

29

30

31

enTpanpHas nmpoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI MEXKIY
MPSIMBIMU

3aza4yn Ha JOKa3aTeJIbCTBO U UCCIIEN0BAHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM IIPSMBIX B
IIPOCTPAHCTBE

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napaieIbHOCTH IPSIMOH U
IIJIOCKOCTH

['eomerprueckue 3a1a4n Ha BBIYUCIICHHUE U
JI0Ka3aTeNIbCTBO, CBA3aHHBIC C
[IapaJUIETIbHOCTBIO MIPSIMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE




32

[TocTpoenue ceueHus, MPOXOASILETO Yepes3
JAHHYIO MPSIMYIO Ha YepTexe U
MapajjIeIbHOrO IPyrou npsimoil. Pacuér
OTHOLUEHUH

33

[TapannensHas npoexuusi, IPUMEHEHUE IS
MOCTPOCHHSI CeUeHUH KyOa u
napasienenumnena. CBoucTBa
napajuieJienuIe1a ¥ Ipu3Mbl

34

35

36

37

38

[TapannensHbie muockoctu. Ipusnaku
MapajuIeIbHOCTU JBYX IJIOCKOCTEH

Teopema o mapanienbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI{?[HIGfI
yepe3 TOUKY, He MPUHAJICKALLYIO TaHHON
MJOCKOCTH U CJICJICTBHUS U3 HEE

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIEIbHOCTH IPSMBIX NIEPECEUECHUS IIPU
IEPECEYCHUHN IBYX MMapalJIeIbHBIX
IIJIOCKOCTEN TpeTher

CBoiicTBa napanienbHbIX MIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEX]y NTapalJIeIbHBIMU
IJIOCKOCTSIMU; O MEPECeUEHUH MPSMOi ¢
JBYMsI TapaJlJIeIbHBIMU TJIOCKOCTSMHU

IToBropenue: Teopema [Tugaropa Ha
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuiesienuneaa




Brruncnenue UIMH OTPE3KOB B KyOe 1

4 IIPSIMOYTOJIBHOM TapajuleyIeIIHIe e
[lepneHUKyYISIPHOCTD MPSMOM U IUIOCKOCTH.

42 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH
IlepneHIUKyYIAPHOCTD NPSMOU U IIOCKOCTH.

43 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH
Teopema o cyniecTBOBaHHH U

44 €IMHCTBEHHOCTH MIPSIMOM, IPOXOAAIIEH
4yepe3 TOUKY IPOCTPAaHCTBA U
MIEPIEHIUKYISIPHON K INIOCKOCTH

45 [InockocTy ¥ NepnEeHAUKYISPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKaX

46 [InmockocTH U nepreHINKyYIApHbIE UM
MpsiMble B MHOTOTpaHHHUKAX

47 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

48 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEHIUKYJIApA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpatHasi)

50 Teopema o Tpéx nepneHAUKYIApax (mpsamas
u oOpaTHast)

51 VYron Mexay CKpeIUBaOIIUMHUCA TPSIMBIMU

59 [Touck neprneHaAUKYyISIPHBIX MPSMBIX C
MTOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE




54

[TocTpoeHue ceueHuit Kyoa, IpU3MBI,
MPaBUWJILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHON TPOEKINH

55

[TocTpoeHue ceueHuit Kyoa, IpU3MBI,
[IPaBUJIILHOM IIMPAMUJIBI C TIOMOLIBIO
OPTOTOHAJILHOMN MPOEKIINH

56

57

58

CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
wockocTy. [lmockoctu cummerpuii B
MHOTOTpaHHUKAX

[Ipu3Hak nepneHuKyJIApHOCTH IPSIMOU U
IJIOCKOCTH KaK CJIEICTBUE CHMMETPUHU
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOSHUI OT TOUKH JO IIOCKOCTH

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
PAacCTOSTHUM OT TOYKH O MIIOCKOCTH

CriocoObl OIYCTUTb MEPIEHANKYIISAPHI:
CUMMETpPHUS, CABUT TOYKH I10 NapAJIICIbHOU
psAMON

CaBur no HemapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3anmuoe
pacIooKEHNE MPSIMBIX U TNIOCKOCTEN B
pocTpaHcTBe"

63

IToBTOpEHME: Yyron Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE




65

FCOMeTpI/I‘-IeCKI/Ie MCTO/bI BBIYUCIICHUS yTIJIa
MCXKAY NPSAMBIMHA B MHOTI'OI'PAHHHUKAX

66

67

68

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yria

[Tepnienaukymnsipubie maockoctu. CBOMCTBA
B3aMMHO NEPIECHIUKYISIPHBIX MIOCKOCTEN

[Ipu3Hak neprneHuKyJIIpHOCTH IIIOCKOCTEH;
TeopeMa o MpsIMOH MepecedeHus AByX
IUIOCKOCTEH NMepneHUKYIISIPHBIX TPEThei
IJIOCKOCTH

69

[IpsimoyronbHbIN napasuienenunes; Kyo;
HU3MEPEHMS], CBOMCTBA IPAMOYTOJIbHOTO
napajuleJenune1a

70

71

72

Teopema 0 1MaroHany NPsMOYTOJIBLHOTO
napajiesIenuIes1a v CIeJCTBUE U3 Hee

CTCpCOMeTpI/I‘{eCKI/IC " NPpUKIIaAHBIC 3a/1a4H,
CB3aHHLBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
MpAMBIX U IIJIIOCKOCTH

HOBTOpeHI/ICI CKpCHIMBAOIINECCA TIPAMBIC,
IapaJiiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOT'OrpaHHUKax

73

[Tapa mapasnienbHbIX IIOCKOCTEHN Ha
CKPENTUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXY CKPEIUBAIOIUMUCS TPSIMBIMU B
MIPOCTHIX CUTYAIUIX

74

PaccrosiHre oT TOUKH 110 TUIOCKOCTH,
paccTosiHue OT IPsIMOM J0 TNIOCKOCTH

75

Beluncienue paccTosSHUN MEXKIY
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
MEPIECHIUKYIIPHON IIIIOCKOCTH




TpéxrpaHHblid yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema I[Tudaropa,

76 TEOpPEMbI KOCUHYCOB U CUHYCOB JJIsl 1
TPEXTPAHHOI'O yria

77 DneMeHTHl CPepruIecKoil reoOMEeTpUH: 1
reo/ie3nyecKue JMHUN Ha 3emIie

78 KonrtponbHas padora "Yrisl 1 paccTostHuS" 1

79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U 1
€ro AJIeMEeHTHI"

80 [Tupamupa. Bunsl nupamua. [lpaBunsHas 1
nupaMuia

81 [Tpusma. Ilpsimas 1 HaKIOHHAs! TPU3MBI. 1
[IpaBuibHas npu3Ma

82 [IpssMo#t napaienenunen, npsMoyrobHbINA 1
napasiesnenunes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Beinykisie MHOrorpannuku. Teopema

84 Olinepa. [IpaBunpHBIE U TOTYNIpaBUIbHBIE 1
MHOTOTPaHHUKH

85 KonrtponbHast pabora "MHoOrorpaHHUKH" 1

36 [ToHsATHE BEeKTOPA Ha MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuiio napamnenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1

01 Paznoxenue BekTopa 1o 6aszucy Tpéx 1

BEKTOPOB, HE JISKAIUX B OJTHON TIJIOCKOCTH




92 CkansipHOE TIPOU3BEICHUE 1
93 Brruuciienue yria Mexmay BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
99 O0o001IeHNe ¥ CHCTeMAaTH3alNs 3HAHUN 1
100 HroroBast koHTposIbHAs paboTa 1
101 Hrorosas KoHTpoJIbHAsT paboTa 1
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KITACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE

Ne Jara

undgposbie
n/  Tema ypoka Bcer Konrpoabn @ Ilpakrumyeck  M3y4YeH

o0pa3oBaTesibH

n 0 ble paboThI ue padboTsbl us
ble pecypchl

[ToBTOpEHME
TEMBI
"Koopaunats!
BEKTOpaA Ha
IJIOCKOCTH U B

IIpoCTpaHcTBE'

[ToBTOpEeHUE
TEMBI

2 "CxkanspHoe 1
IIpOU3BECHNE
BEKTOPOB"

IToBTOpEHUME
TEMBbI
"Brruncnenue
yIiia MeXIy
BEKTOpPaMHU B

npocTpaHcTse'

IToBTOpeHue
TEMBI
"VpaBHeHue
MIPSIMOH,
MPOXOALLIEH
4yepes JBe TOUKH"

YpaBHeHue
IJIOCKOCTH,
HOpMaJb,
ypaBHEHUE
MIJIOCKOCTH B
OTpe3Kax

YpaBHenue
MIJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
MIJIOCKOCTH B
OTpe3Kax

Bexkropnoe
IIPOU3BEJICHUE

Jlunelinele
8 HEPaBEHCTBA, 1

JIMHEHHOE




IIPOrpaMMHUpOBa
HUe

JIuneinsie
HEpPAaBEHCTBA,
JIMHEHHOE
MIPOrpaMMHUpOBa
HHUE

10

AHanmuTHyeckue
METO/IbI pacuéra
yriia MexIy
MPSIMBIMU B
MHOT'OTPaHHUKAX

11

AHanmuTHyeckue
METOMBI pacyéra
yIiia MeXIy
IUIOCKOCTSIMH B
MHOTOIpaHHUKaX

12

dopmyia
paccTosAHus OT
TOYKH J0
IIJIOCKOCTH B
KOOpJAHMHATAX

13

Haxoxnenue
paccTosIHUM OT
TOYKH J0
IJIOCKOCTH B
KyOe

14

Haxoxnenue
paccTosIHUM OT
TOYKHU 10
IIJIOCKOCTH B
[IPaBUIILHON
nupaMuie

15

KoHntponbHas

paborta

HA
HaJIUTHYECKAs

reomeTpus”

16

Ceuenus
MHOTOTPaHHUKOB
: CTaHJapTHBIC
MHOTOTPaHHUKHU

17

Ceuenus
MHOTOTPaHHUKOB
: METOJI CJIEOB




18

19

20

21

22

23

24

Ceuenus
MHOTOTPAaHHUKOB
: CTaHJapTHBIE
IUIOCKOCTH,
MepeceueHust
MPSIMBIX U
IUIOCKOCTEH

[TapannensHble
npsiMble U
TJIOCKOCTH:
napajuiesibHble
CEUYCHUS

[TapannensHble
psIMbIE U
IIJIOCKOCTH:
pacuér
OTHOUIEHUI

[TapannenwHbie
MpsIMbIE U
IIJIOCKOCTH: YIJIbI
MEKITY
CKPELIUBAIOIINM
UCS MIPSMBIMU
[Tepnienaukymnsap
HBIE IIPSIMBIE U
IIJIOCKOCTH:
CTaHJapTHbIC
apel
MEPIECHANKYISIPH
BIX TUIOCKOCTEN U
MPSIMBIX,
CUMMETPUU
MHOT'OI'PAHHUKOB
[Iepnengukymsap
HBIE NIPSIMBIE U
IIJIOCKOCTH:
Teopema O Tpex
MEPIICHANKYIISIpa
X
IIepnienquKkymsp
HBIE NIPSIMBIE U
IIJIOCKOCTH:
BBIUMCIICHUS
JUIVH B
MHOTOIpaHHUKaX




25

26

IToBTOpEHME:
IJI0LIA AN
MHOTOYT'OJIbHUKO
B, (hopmyibl miist
IUIOIIAJIeH,
COOOpaxeHUs
mooous

[ToBTOpEHMeE:
TUTOIIAIH
MHOTOYTOJILHUKO
B, OPMYIIBI IS
TUIOIIIACH,
COOOpaxeHUs
1o106us

27

IToBTOpEHME:
TUTOIIAH
MHOTOYTOJILHUKO
B, (POPMYJIBI 17151
TUIOIIAJICH,
COOOpaKCHHS
noxoous

28

29

[Inomanu
CEUYEHUM
MHOTOTPaHHUKOB
: IUIOIIAIA
IMOBEPXHOCTEM,
pa3pe3aHus Ha
4acTH,
COOOpaKEeHUST
noaoous
IInomanu
CEUYEHUM
MHOT'OTPaHHUKOB
: TUTONIA/IA
MMOBEPXHOCTE,
paspe3aHus Ha
4acTH,
COOOpaxeHus
noaoous

30

KoHntponbHas
paborta
"I[ToBTOpEHME:
MHOT'OTPaHHUKH,
ceueHus
MHOTOTPaHHUKOB




31

32

33

34

O0ObéM Tena.
O0Bem
MPSMOYTOJIBHOTO
napauiesieumne/I
a

3agauun 00
YABOCHHUH KyOa,
0 KBajIpaType
Ky0a; o
TPUCEKIUH yTiia
CrepeomeTpuuec
KHE 3a/1a4H,
CBSI3aHHBIE C
00BEMOM
PSIMOYTOJIBHOTO
napayuIesIeumne/I
a

IIpuknagueie
3aJ1auu,
CBsI3aHHBIE C
BBEIUHCIICHUEM
00BéMa
MPAMOYTOJIbHOTO
MapaJieienuIe
a

35

36

37

O06béM npsiMoit
TIPU3MBI

Crepeomerpuuec
KM€ 3a71auH,
CBSI3aHHBIE C
BBIYUCIICHUEM
00BEMOB MPSAMOIA
TIPU3MBI

IIpukiagueie
3a/1a4u,
CBSA3aHHBIE C
00BEMOM
MPSAMOM TPU3MBI

38

Brraucnenue
00BEMOB TeJI ¢
IIOMOIIBIO
OIPEIEIIEHHOTO
HWHTErpasa.
O0BéM
HaKJIOHHOM
MIPU3MBI




39

40

Brraucnenue
00BEMOB TeJI ¢
IIOMOIIBIO
OIPEIEIIEHHOTO
HUHTErpaa.
O0BéM
MUPAMU/IBI
dopmyna
00BEMa
MUPAMUIBI.
OTHoleHue
00BEMOB
UpaMu/I ¢
O0IIKM YTIIOM

41

dopmyia
00BéMa
MTUPAMHUJIBL.
OTHolIEHHE
00BEMOB
MUpaMU/I, C
OOIINM YTIIOM

42

CrepeomeTpuuec
KUe€ 3aJ1a4H,
CBSI3aHHBIC C
o0BbEMaMu
HaKJIOHHOM
MIPU3MBI

43

CrepeomeTpuuec
KHe 3a71a4H,
CBSI3aHHBIE C
o0bEMaMu
UPaMHUIBI

44

45

[Tpuxnagaeie
3aJ1a4M [0 TeMe
"O0BEMBI TEN",
CBSI3aHHBIC C
00BEMOM
HaKJIOHHOM
MIPU3MBI

IIpukiagaeie
3aJ1a4M 110 TEME
"O0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM

MU PaMHU/IbI




46

47

IIpumeHeHue
00BEMOB.
Brrancienue
paccTosiHusA 10
IUIOCKOCTH

KoHntposbHas

pabora "O0bEM
MHOTOrpaHHuKa"

48

[Munuuapudecka
sl IOBEPXHOCTb,
oOpa3yrommue
HWIAHAPUYECKON
MMOBEPXHOCTH

49

50

51

52

53

Humusap.
[Ipssmoint
KpyroBou
HWIAHAP.
IInomanp
MOBEPXHOCTU
HWIMHAPA
Konunueckas
MOBEPXHOCTb,
oOpa3ymoiue
KOHHYECKOM
MMOBEPXHOCTH.
Konyc
Ceuenue koHyca
IUIOCKOCTBIO,
napajuieIbHON
IUIOCKOCTH
OCHOBaHHS

Yceu€HHbIM
KOHYC.
N300pakenue
KOHYCOB U
YCEUEHHBIX
KOHYCOB
IInomans
OOKOBOI
MMOBEPXHOCTH U
TTOTHOM
MMOBEPXHOCTH
KOHYycCa

54

IInomanp
OOKOBOM
MOBEPXHOCTH U




HOJIHOU
MMOBEPXHOCTH
KOHYcCa

55

56

CrepeomeTpuuec
KM€ 3a/1a4M Ha
JI0Ka3aTeJIbCTBO
Y BBIUKCJICHHE,
MIOCTPOCHUEM
CEYCHMIT
UWIMH]IPA,
KOHYyca
CrepeomeTpuyiec
KM€ 3a/1a4M Ha
JI0Ka3aTeJIbCTBO
Y BBIUKCIICHHE,
IIOCTPOCHUEM
CEUYEHUM
LIUJIAHAPA,
KOHYyca

57

58

59

IIpuknagueie
3aJ1a49M,
CBSI3aHHEBIE C
LWIAHAPOM
IIpuknagueie
3ajJauM,
CBSI3aHHEBIE C

MUJIMHAPOM

Cdepa u map

60

61

[Iepeceuenune
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanue mapa u
cdepsl
IJIOCKOCTBIO.
Bungun
n300pakeHne
mapa
IIepeceyenue
cdepsl U mapa c
IJIOCKOCTBIO.
Kacanue mapa n
cdepbl
IUIOCKOCTBIO.
Bunn
n300pakeHue
mapa




62

YpaBHeHue
cdepsr. [Tmomans
chepsl u eé
yacTeu

63

Cummerpus
cdepsl U mapa

64

65

CrepeomeTpuuec
KM€ 3a7]a4il Ha
JI0Ka3aTeJIbCTBO
Y BBIUUCIICHHE,
CBSI3aHHBIE CO
chepoii u
apom,
MIOCTPOCHHUEM UX
CEUYEeHMIT
IJIOCKOCTBIO

Crepeomerpuuec
KHE 3aJ[a4i Ha
JI0Ka3aTeJIbCTBO
Y BBIYHCIICHHE,
CBSI3aHHBIC CO
chepoit u
1apom,
MIOCTPOCHHUEM HX
CEUYEHUM
TUIOCKOCTBIO

66

[Tpuxnagueie
3aJ1a4u,
CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME:
OKPYXHOCTH Ha
IIJIOCKOCTH,
BBIYUCIICHUS B
OKPY>KHOCTH,
CTaHJIapTHbIE
no100us

68

Pazmmunblie
KOMOMHAIINH T
BpAaIlICHUS U
MHOTOTPaHHUKOB

69

3agauu 1o TeMe
"Tenaun
MMOBEPXHOCTHU
BpaiieHus"




70

3amaun 1o TeMe
"Tenan
MMOBEPXHOCTH
BpaieHus"

71

KontposbsHas
pabora "Tena u
MTOBEPXHOCTHU
BpaieHus"

72

O6Bém
HWIAHAPA.
Teopema 06
00BEME MIPSMOTO
WIAHAPA

73

Brrunciaenue
00BEMOB TEJI C
IIOMOIIIBIO
OIPEIETIEHHOTO
HUHTErpaa.
O0BEéM KoHyca

74

IInomanu
OOKOBOI U
MTOJTHOH
MMOBEPXHOCTH
KOHYca

75

76

77

CrepeomeTpuuec
K€ 3aJa4H,
CBSI3aHHBIC C
BBIYHMCIICHHEM
00BEMOB
HUAJTUHIPA,
KOHYyca
[Ipuxnagaeie
3aJ]a4d 10 TEME
"O0OBEMBI 1
IUIOILA N
MOBEPXHOCTEMN

TEI

O0BeM mapa u
II1apPOBOTO
CEeKTOpa.
Teopema 06
00BéMe 1mapa.
[Tnomane chepsr.
CrepeomeTpuuec
KM€ 3a71auH,
CBSI3aHHBIE C




78

79

BbIYUCIICHUEM
00BEMOB 11apa,
I1apOBOTO
CerMEeHTa U
I1apOBOTO
CEeKTOpa

[Tpuxnagaeie
3aJ]a41 110 TEME
"O0BEMBI TENT",
CBSI3aHHBIE C
00BEMOM 11apa u
IUIOIIAIbIO
cdepsl.
CooTHOIICHUS
MEXIY
IUIOIIAISIMHU
MOBEPXHOCTEH U
00BEMaMHU
MOAOOHBIX TEJ

ITomoOubIe Tena
B IIPOCTPAHCTBE.
N3mMmeHeHue
o0BéMa mipu
mo100uu.
CrepeomeTpuuec
KUe 3aJ1auH,
CBSI3aHHBIE C
BBIYHCIICHHEM
00BEMOB T U
IIoIaaeH
MOBEPXHOCTEN

80

81

KoHntponbnas
pabota
"IInomann
MIOBEPXHOCTHU U
00BEMBI KPYTIIBIX

TEI

JBmxeHus
MIPOCTPAHCTBA.
OTtoOpakeHusl.
JBuxkeHusd u
PaBEHCTBO
¢uryp. O6mmue
CBOICTBA
JIBIKEHUH




82

Bunbr
TNIBIDKECHUH:
napasieabHbIN
MIEPEHOC,
LEHTpabHas
CUMMETpHUS,
3epKajibHast
CUMMETpHUS,
MMOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus
nojoowus.
[Ipsimast u chepa
Ditnepa

84

85

86

87

I'eomerpuyeckue
3a/1a4M Ha
IIPUMEHEHHE
JBAKEHUS

KonTponbnas
paborta
"BexTops! B
npocrpancrae”

Oo6o61aromiee
noBtopenue 11
MOHATUH U
METOIOB Kypca
reomerpun 10—
11 xmaccos,
CHCTEMAaTHU3aIHs
3HAHUM:
"[TapannenbHOCT
b MIPSIMBIX U
IUIOCKOCTEHN B
npocrpaHcrae”

Ob6o0maromiee
nosropenue 11
TOHATUHI U
METOJIOB Kypca
reomerpun 10—
11 kmaccos,
CUCTEeMaTU3alLHs
3HAHUM:
"BexTops! B
nmpocTpaHcTae”

88

O6o0maromiee
noBtopenue 11




89

MOHSITUM U
METOJ0B Kypca
reomerpun 10—
11 knaccos,
cucTeMaTu3anus
3HAHUM:
"BexTops! B
npocrpaHcrae”

Ob6o61matomee
noBtopenue 11
MOHSTUH U
METO/IOB Kypca
reomerpun 10—
11 knaccos,
CUCTEeMAaTH3alHs
3HaHui: "O0beM
MHOTOIpaHHuKa"

90

91

92

Oo6o06mmaromee
nosropenue 11
IMOHSATHH U
METOJIOB Kypca
reometpuun 10—
11 knaccos,
CHUCTEeMaTH3aIUs
3HaHui: "O0bem
MHOTOrpaHHuKa"

O6o6maromee
nosropenue 11
MOHSATUH U
METOJIOB Kypca
reomerpun 10—
11 xmaccos,
CHCTEMAaTH3alHs
3HAHUM:
"ITmomanu
MMOBEPXHOCTU U
00BEMBI KPYTIIBIX

TEI

O6o6maromee
nosropenue 11
MOHATUH U
METOJIOB Kypca
reomerpun 10—
11 ximaccos,
CHCTEMAaTH3alHs
3HAHHUU:




"[Mnomanu
MOBEPXHOCTU U
00BEMBI KPYTJIBIX

TEI

93

Hrorosas
KOHTPOJIbHAS
paborta

94

95

96

Htorosas
KOHTPOJIbHAS
pabora

[ToBTOpEHUE,
00001IeHNE 1
cucTeMaTu3alus
3HAHUU

Hcropus
pa3BUTHUs
CTEPEOMETPUHU
KaK HayKu U e€
pOJIb B pa3BUTUHU
COBPEMEHHBIX
WH>KEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

97

98

Hcropus
pa3BUTHUS
CTEPEOMETPUUN
KaK HayKHu U e€
pOJIb B Pa3BUTUHU
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus
pa3BUTHS
CTEPEOMETPUH
KaK HayKU U e€
pOJIb B pa3BUTUHU
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus
pa3BUTHUS
CTEpPEOMETPUHN
KaK HayKHu U eé
pOJIb B pPa3BUTUHU




COBPEMEHHBIX
WH)XEHEPHBIX 1
KOMITHIOTEPHBIX
TEXHOJIOTHI

Hcropus
pa3BUTHS
CTepEeOMETpUU
KaK HayKH U e€
100  pousb B pa3BUTHH
COBpPEMEHHBIX
WHXXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

Hcropus
pa3BUTHUs
CTEpPEOMETPUU
KaK HayKu U e€
101  poub B pa3BUTUH
COBPEMEHHBIX
WH>KEHEPHBIX U
KOMITbFOTEPHBIX
TEXHOJIOT U1

Hcropus
pa3BUTHUS
CTEPEOMETPUU
KaK HayKu U e€
102  pousb B pa3BUTUHU
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI
OBUIEE
KOJIMYECTBO
YACOB 10
[MTPOI'PAMME

102
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