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HOACHUTEJIBHASA 3AIIMCKA

['eomerpust sBiseTcss OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEr0 OOIIEero
o0pa30oBaHus, TaK Kak 00eCeunBaeT BO3MOXKHOCTh M3YUYEHUS JUCITUIUIMH €CTECTBEHHO-
HAay4YHOW HANPaBJIEHHOCTH U MPEIMETOB ryMaHUTapHoro nukia. [lockonabky Joruyeckoe
MBIIIUICHUE, (QOPMHUPYEMOE TPU U3YYEHHUH OOYYarOIIUMUCS TOHSITUHHBIX OCHOB
F€OMETPUM, TMPU JOKA3aTEIbCTBE TEOPEM M TIOCTPOCHUU LEMOYKH JIOTHUYECKUX
YTBEPXKIECHUN MIPU PELICHUH F€OMETPUUYECKUX 3a/1a4, YMEHUE BBIABUTaTh U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO UCIIONB3YIOTCA PHU PELICHUU 33]1a4 €CTECTBEHHO-HAYYHOI'O
[IUKJIa, B YACTHOCTU (PU3HYECKHUX 3a/]au.

[lens ocBoenusi mporpammbl yueOHOro kypca «['eomerpus» Ha yriayonéHHOM
YpPOBHE — Da3BUTHE WHIWBUIYAIBHBIX CIOCOOHOCTEH OOYyYaIOMUXCS TPH HM3YyYCHUU
reOMETPUH, KaK COCTaBJSAIOLIEH MpeaMeTHON obnactu «MaremaTtuka U MHPOpPMaTHUKA
yepe3 obecreyeHue BO3MOKHOCTU TNPUOOPETEHUsT W HUCIOJIb30BaHUsl Oojiee TIIyOOKHX
r€OMETPUYECKUX 3HAHUU U JACUCTBUH, CreM(UUHBIX T€OMETPUHU, U HEOOXOIUMBIX IS
YCHEIHOT0 MPO(PECCHOHAIBHOTO 00pa3oBaHMsI, CBS3aHHOIO C HCIOJIb30BAaHUEM
MaTeMaTUKH.

[IpuopuTeTHBIMU  3aJlayaMu  Kypca T€OMETpUHM Ha YIIyOJIEHHOM YpOBHE,
PACHIMPSAIONIMMH M YCUIMBAIOIIUMHU Kypc 0a30BOTO YPOBHSI, SIBIISIOTCS:

pacuiupeHue MPeACTaBICHUS O TeOMETPUU KaK YacThd MHPOBOU KYJIbTYpPhl H
(opMUpOBaHUE OCO3HAHUS B3aUMOCBSI3H FT€OMETPUHU C OKPYKAIOLIUM MHPOM;

(dbopMUpoOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaxX Kak O BaXKHEHIIIHX
MAaTEMAaTHYECKUX MOJEISIX, MO3BOJISIIOIIMX OINUChIBAaTh W HM3y4yaThb pAa3HbIC SIBICHUS
OKpPYXaIOILEr0o MHpa, 3HAHUE MOHATUHHOrO amnmapara no pasuaeny «CrepeoMmerpus»
y4eOHOI'0 Kypca T€OMETpUH;

dbopMUpOBaHUE YMEHHUS BJIaJ€Th OCHOBHBIMU MOHATUSIMH O IMPOCTPAHCTBEHHBIX
durypax M HUX OCHOBHBIMH CBOMCTBaMH, 3HAaHHE TeopeM, (opMynT U yMEHHE HUX
MPUMEHSATh, YMEHHS JOKa3bIBaTh TEOPEMbl W HAXOAWTh HECTAHIAPTHBIC CIOCOOBI
pelieHus 3a/1ay;

dbopMUpoBaHUE yMEHHS paclO3HaBaTh HA YepTEkKaX, MOJACIIX U B PEAIbHOM MHUPE
MHOTOTPAHHHKY U TeJa BPallleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJENH;

(opMHUpOBaHME TMOHMMAHUS BO3MOKHOCTM AKCHOMATHYECKOI'O0  MOCTPOCHHS
MaTEMaTUYECKUX Teopui, (HOpMHUpPOBAHHE TOHMMAHUS POJM AKCUOMATHUKU MPHU
IPOBEACHUHN PACCYKACHUN;

dopMupoBaHHE YMEHHUS BIAJETh METOJAaMHU JIOKA3aTelIbCTB M AJITOPUTMOB
pelieHus, yMEHUs UX MPUMEHSTh, NMPOBOJUTH JOKa3aTElIbHBIE PACCYXIAEHUS B XOJI€
pelIeHns CTEpEOMETPUUYECKUX 3aJady M 3aJad C MPaKTHYECKUM COAEpKaHUEM,
dbopMupoBaHUE TPEACTABICHUS O HEOOXOIMMOCTH JOKa3aTelIbCTB IPH OOOCHOBAHUHM
MaTeMaTUYECKUX YTBEPKICHUM U pOJIM aKCHOMATHUKH B MPOBEICHHH JETYKTHUBHBIX
pacCyKJIeHUN;



pa3BUTHE U COBEPLIEHCTBOBAHMWE MHTEIEKTYAJbHBIX U TBOPUYECKUX CHOCOOHOCTEN
oOy4Jaromuxcs,  MO3HABAaTEIbHOM  AKTHMBHOCTH,  MCCIIEJOBATENbCKUX  YMEHUH,
KPUTUYHOCTU MBIILJICHHUS, MHTEpECca K U3YUCHHUIO TEOMETPUH;

(dopmMupoBaHue (PYHKIIMOHAIBHON I'PaMOTHOCTH, PEIEBAHTHON F€OMETPUH: YMEHHUS
pacno3HaBaTh NPOSBICHUS T€OMETPUUYECKUX MOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEHN B
pEaIbHBIX JKU3HEHHBIX CHUTYyalUsX M MPU H3YYEHUU JIPYTUX Y4EOHBIX IPEIMETOB,
IIPOSIBJICHUSL 3aBUCUMOCTEN U 3aKOHOMEPHOCTEW, MOAEIUPOBAHUS PEAJIbHBIX CUTYaLMH,
WCCJIEI0BAHUS IOCTPOCHHBIX MOJENEMN, HHTEPIIPETALIMH IIOJYUYEHHBIX PE3YIbTaTOB.

OCHOBHBIMM COJIepKaTEIbHBIMU JIMHUAMH yuyeOHoro kypca «I'eomerpus» B 10-11
kJjaccax sABisitorcs: «lIpsMble U MIIOCKOCTH B IPOCTPAHCTBEY, «MHOrorpaHHUKN», «Tena
BpalieHus», «BeKTOpbl U KOOPIUHATHI B IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TtpeboBaHME «YMETh OIEPUPOBATH
MOHATUSAMIY», PEIEBAHTHBIMU T'€OMETPUU Ha YIIIyOJIEHHOM ypoBHE oOyueHus B 10-11
KJIaccaX, OTHOCUTCSI KO BCEM COJIepKaTelIbHbIM JIMHUSIM Y4eOHOro Kypca, a
(dbopMUpOBaHUE JTOTHYECKUX YMEHHM pacrpeiensercss He TOJIbKO MO COAep>KaTeIbHbIM
JUHUSM, HO W 1o rojgaM oOydenusi. ConepxaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
MpEeIMETHBIM  pe3ysibTaraM  ocBoeHust  DexnepanbHOil  paboueid  MpOrpammbl,
pacnpee’€HHBIM 10 rojJaM 00y4YeHUus, CTPYKTYPHUPOBAHO TaKuUM 0Opa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, MPUHIUIHAIBHBIM  BOIpocaM  oOydaromuecss — oOpallaiuch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIA/ICHHE T€OMETPUUECKUMH MOHITUSIMU
M HaBbIKAMU TIOCJEJOBATEIIbHO MW MOCTYNaTelbHO, C COOJIIOJICHHEM MPUHIUIIA
IPEEeMCTBEHHOCTH, a HOBbI€ 3HAaHMS BKJIIOYATh B OOIIYIO CHUCTEMY TE€OMETPUYECKHX
Npe/CTaBIeHU OO0y4aroluxcs, pacmupsis u yroryonss e€, o0Opasys MpOUYHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexon K U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3aarh yciaoBus g quddepeHnnanuu o0yyeHus, MOCTPOCHUs WHIUBHUYaIbHBIX
o0pa3oBaTeIbHBIX MPOTPAMM, OOECHEYHUTh YIIIYOIEHHOE H3YYCHHE TEOMETPHH Kak
COCTaBJIsIONIeH yueOHOro npeamera «MareMaTukay;

HNOJATOTOBUTHh OOYYaIOIIMXCA K MPOJOJDKEHUIO M3YYEHHs] MAaTEMaTUKU C Y4ETOM
BbIOOpa Oyaymiel mnpodeccuu, obOecmeunBas MPEEMCTBEHHOCTh MEXKIYy OOIMMM U
npoeccCuoHaTbHBIM 00pa30BaHUEM.

Ha uzydenne yueOHoro kypca «l'eomerpusi» Ha yriiyOJIEHHOM YpOBHE OTBOIMUTCS
204 ygaca: B 10 xmacce — 102 ygaca (3 gaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B
HEJICIIO).



COJAEPXAHME OBYYEHUA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHA cTepeomMeTpuu. Touka, mpsMas, IUIOCKOCTh, HPOCTPAHCTBO.
[Tonsitue 06 akCHOMAaTHYECKOM IMOCTPOCHUM CTEPEOMETPHH: aKCHUOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue HOpsAMBIX B MPOCTPAHCTBE:  MEPECEKANOLIUECH,
napajuieJIbHble M CKpEIIUBAroOIIHecs MNpsiMble. [IpU3HAKM CKPEIIMBAIOIIUXCS MPSMBIX.
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEM B IPOCTPAHCTBE: IMAPAIJIEIBHBIE IPSMbBIE B
IIPOCTPAHCTBE, NAPALIEIBHOCTh TPEX MPSMBIX, MMAPAJUIEIBHOCTh NPSIMOU U IUIOCKOCTH.
[TapannenbHoe M UEHTpAJbHOE MPOEKTUpOBaHUE, H300paxkeHue ¢uryp. OCHOBHbIE
CBOMCTBAa MapajUIEIbHOTO MPOEKTUpOoBaHus. IM300paxkeHue ¢uryp B mNapajjienbHOM
IIPOCKUMH. YIJIBI C COHAIIPABICHHBIMU CTOPOHAMH, YrOJI MEXKIYy IpAMBIMH B
npoctpanctBe. [lapamnenbHOCTh TIIOCKOCTEM: MapaJuIebHbIE TUIOCKOCTH, CBOWCTBA
napajuieNbHbIX II0cKocTel. IIpocTeiimme mpocTpaHCTBEHHbIE (DUTYpbl HA TUIOCKOCTH:
TeTpas’ap, NapalljIeNIeIUIEe], IOCTPOCHUE CEUCHUM.

IleprieHIUKYJISAPHOCTh MPAMOM M IUIOCKOCTH: HEPHEHAUKYISAPHBIE IPsIMBIE B
IIPOCTPAHCTBE, NPSAMBIC MMAapajuIeIbHbIE UM NEPHEHAUKYISAPHBIE K IUIOCKOCTH, NPHU3HAK
NEPIICHAUKYIIAPHOCTH IIPSAMOM M IUIOCKOCTH, TEOpeMa O IPSAMOW NEPIICHIUKYISAPHOU
wiockocTd. OpTOroHanbHOE NpOEKTHpoBaHWe. llepneHauKynssp W HAKIOHHBIE:
pPacCTOSHUE OT TOYKHU J10 INIOCKOCTH, PACCTOSIHUE OT NPAMOU IO IUIOCKOCTH, NMPOECKIMS
Gurypsi Ha IIJIOCKOCTb. IleprieHIUKYIISIPHOCTD IJIOCKOCTEH: IIPU3HAK
NEPNEHANKYJIAPHOCTU ABYX IUIOCKOCTEN. TeopeMa o TpéX mepneHaAnKyIsapax.

Yrael B MPOCTPAHCTBE: YOl MEXIY MNPSIMOM U IUIOCKOCTBIO, JBYTPAHHBIN YIoOJ,
JMHEWHBIA Yron ABYTpaHHOro yria. Tpé€XrpaHHblil U MHOrorpaHsbie yribl. CBoOWCTBa
IUIOCKUX YIJI0B MHOrorpaHHoro yria. CBoicTBa IUIOCKMX M JIBYIPaHHBIX YIJIOB
TPEXTPAHHOIO yriia. TeopeMbl KOCHHYCOB U CHHYCOB JIJIsI TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKH

Bunasl MHOrorpaHHMKOB, pa3BEpTKa MHOrOrpaHHuka. IIpusma: n-yromnpHas npusma,
npsiMasi M HakJIOHHAs TMpu3Mbl, OOKOBasgs M IIOJIHAs [OBEPXHOCTb MPHU3MBI.
[Tapamtenenunen, npsAMOYTOIbHBIN NapaJUIENICIAIIE] U ero cBoicTBa. KpaTuaimme nyru
Ha IIOBEPXHOCTM MHororpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas TeopeMa
[Mugaropa. [Mupamuna: n-yronpHas mupamuia, NpaBUiIbHAs U yceuEHHAs MHUPaAMUIBL.
CBoiictBa péOep u OOKOBBIX TIpaHell MpaBWIbHOM mupamuasl. llpaBuibHbIE
MHOIOIDaHHUKHU: IIPaBUJIbHAs IpU3Ma W [paBWiIbHAsg IHUpaMHUAA, IpaBUIbHAsS
TpeyroJibHasi MUpaMuja U NpaBUIbHBIA TeTpasnp, KyO. IlpencraBienue o npaBUIIbHBIX
MHOI'OIPaHHHUKAX: OKTa’p, LOAEKAIP U UKOCADIP.



BolunciieHne 3J1eMEHTOB MHOTOIPaHHUKOB: péOpa, nuaroHanu, yribl. Ilnmomans
OOKOBOW MOBEPXHOCTH M MOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIAIb OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH NpAMOM npu3Mbl. Ilnomans 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTH MPABUIILHOM ITUPAMUJIBI, TEOPEMA O ILIOIIAAN YCEUEHHON MUPAMUJIBL.

Cummerpuss B TOPOCTPAHCTBE.  ODJNEMEHTBl  CHAMMETPMM  IPABWIBHBIX
MHOTOrpaHHUKOB. CumMeTpus B IPAaBWIBHOM  MHOIOIDAHHUKE:  CUMMETPHS
napajulelIeNAIe1a, CAMMETPUS NIPABWIbHBIX IIPU3M, CAMMETPHUSI [IPABUIILHON ITUPAMUJIBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOpP B IPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOTO BEKTOpPA,
BEKTOPBI KOJUTMHEAPHBIE, COHATIPABJICHHBIE U MPOTUBOIIOIOKHO HAIPABJIEHHBIE BEKTOPHI.
PaBeHCcTBO BEKTOPOB. [[elCTBUS ¢ BEKTOpPaMU: CI0KEHHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKAX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha 4yucio. CBOMCTBA CIIOKEHHSI BEKTOPOB.
CBoiicTBa YMHOKEHMS BEKTOpa Ha uncio. [lonatne komrutanapasle BEKTOpHI. [Ipu3Hak
KOMIUIAaHApPHOCTU TpEX BeKTOpoB. IIpaBmio mapamuienenunena. Teopema o pas3iokKeHUU
BEKTOpa 0 TPEM HEKOMIUIaHApHBIM BekTOopaMm. IIpsMoyronbHas cucrtema KOOpPIHMHAT B
npoctpaHcTBe. KoopaunaTel BekTopa. CBA3b MEXIYy KOOpAMHATaMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJI MEKy BeKTopamu. CKaasipHOE NPOU3BEIECHUE BEKTOPOB.

11 KJIACC

TeJsia BpameHus

[TonsTHS: TUIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAsl TIOBEPXHOCTh, chepruiecKas
MOBEPXHOCTh, OOpasyrolue TMoBepxHocTed. Tema BpamieHUs: UUIUHAP, KOHYC,
yCceu€HHbIM KOHYC, cdepa, map. Bzaumuoe pacmnonoxkenue cdepbl U IJIOCKOCTH,
KacaTellbHas MIIOCKOCTh K cepe. M300pakeHue Ten BpaileHus Ha miockocTu. Pa3péprka
IMIHHIpa U KoHyca. CummeTpus cdepsl U Imapa.

O6BéM. OcHOBHBIE CBOMCTBA 00HEMOB Tell. Teopema 00 00bEME MPSIMOYTOJIBHOTO
napayienenunena M ciaeActBus u3 He€. OO0bEM TPSIMOM W HAKIOHHOW TPHU3MBI,
IMWIAHIPA, TUPaMHIBI 1 KOHyca. O0BEM 11apa 1 mapoBOTO CErMEHTA.

KoMOuHanuu Ten BpalieHus 1 MHOTOTpaHHHUKOB. [Ipu3Ma, BnucaHHas B IUIUHAD,
onucaHHas okojo muiuHapa. [lepecedenue cdepsl u mapa ¢ 1uiockocteio. Kacanue
mapa u chepsl MIOCKOCThIO. [lOHATHE MHOTOTpaHHWKA, OMHCAHHOTO OKOJIO CQeEpHI,
cepsl, BIUCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAICHUS.

[1nomans MOBEpXHOCTH UMWIMHAPA, KOHYCA, Tuioniaab chepsl u e€ yacten. [logodue
B mpocTpaHcTBe. OTHOIIEHHE O00BEMOB, IUIONMIANEH MOBEPXHOCTEH MOAOOHBIX (UTyp.
[IpeoOpazoBanne momoOmsi, TroMOTeTHS. PemeHue 3amad  Ha  IUIOCKOCTH €
UCII0JIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenne ceueHuii MHOTOTPAHHUKOB W TEJ BpAIEHUS: CEUCHHs UWIMHIApA
(mapanienbHO U MEPIEHIUKYIIIPHO OCH), CEUEHUS] KOHYyca (MapajuielibHble OCHOBAHUIO U
POXOJIAIIME Yepe3 BEpIINHY), CEUCHHs IIapa, METOAbI MOCTPOSHHUS CEYCHHI: METO[
CJIEIOB, METOJT BHYTPEHHETO MPOSKTUPOBAHMS, METO/I MIEPEHOCA CEKYIIEH TIIOCKOCTH.



BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTpancTBe. Omnepanuy Haja BEKTOpaMH. BEKTOpHOE YMHOXKEHHE
BeKTOpOB. CBOICTBAa BEKTOPHOTO YMHOXKEHHMs. [IpsMoyronpHas cucrema KOOpPAWHAT B
npoctpancTBe. Koopaunarsl Bektopa. Paznoxenue Bektopa mo 6asucy. KoopaunatHo-
BEKTOPHBINA METOJI PHU PEIIEHUHA T€OMETPUUECKUX 3a/1a4.

JIBUKeHUsI B IPOCTPAHCTBE

JIBmwxenus npoctpancTBa. Otobpakenus. JIBmwkeHus u paBeHCTBO puryp. OOmue
CBOWCTBA JBWXKECHUW. Buabl ABWKEHUN: TNapajuIeIbHBIM IEPEHOC, UEHTPAIbHas
CUMMETpHUsI, 3€pKajdbHas CHUMMETpPHs, IOBOPOT BOKpYyr mnpsmoil. [IpeoOpazoBanus
nono6us. [Ipsimas u cepa Ditnepa.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHSI» (YIJIYBJEHHBIH YPOBEHH) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbBTATBI

1) rpakaanckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIIUKA OOYYaIOMerocs Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUUCKOTro OOIIECTBa, MPEICTABIECHHWE O MaTEMaTHYECKUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBJICHUMN, MPOLEAYP TPaKIaHCKOTO
obmiecTBa (BBIOOPHI, ONMPOCHI U JAPYroe), yMEHHE B3aUMOJEHCTBOBATh C COLUATbHBIMH
WHCTUTYTaMH B COOTBETCTBHHU C UX (QYHKIIUSIMH U Ha3HAYCHHUEM;

2) naTpuOTHYECKOEe BOCIIUTAHUE:

c(OpPMHPOBAHHOCTh POCCUICKOM TIpakIaHCKOW WACHTHUYHOCTH, YBAXKEHUS K
OPOLIJIOMY M HACTOAILIEMY POCCHUWCKONM MaTeMaTUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCHMCKUX MATEMAaTHKOB W POCCUMCKOM MAaTEMaTUYE€CKOM IIKOJIBI,
WCIIOIb30BaHUE ATUX JOCTIKEHUH B IPYTrUX HayKax, TEXHOJIOTUX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEM pOCCHICKOrO Hapoaa, CchHOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHUS, STUYECKOTO TOBEJCHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUUW HAYKU U JeATEIbHOCTHIO YUE€HOIro, OCO3HAHUE JUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYIYILIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOUYasl JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJay, pPELICHUN, paCCYXIECHUH, BOCHPUUMYUBOCTH K
MaTEMAaTHYECKUM aCIEKTaM Pa3JIUYHbIX BUJ0B UCKYCCTBA;

5) puzuveckoe BoCcIUTAHHE:

c(hOpMHPOBAHHOCTh yYMEHHS TPUMCHSIThH MaTEMaTHYCCKHWE 3HAHHWS B HWHTEpecax
310pOoBOro M Oe3omacHOro oOpasza J>KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBbIO  (370pOBOE TMHUTAaHHUE, COAJTAHCUPOBAHHBIM pEXUM 3aHATUA W OTIbIXA,
perymnspHas pundeckas akKTUBHOCTbH), (PU3MUECKOE COBEPIIICHCTBOBAHUE TPH 3aHITHIX
CIIOPTUBHO-03J]0POBUTEIIHHOM JESITETHHOCTHIO;

6) TpynoBoe BociMTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYAOIIOOUS, UHTEPEC K Pa3IUUHBIM
chepam TpodecCHOHATLHON JEATEIBHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u eé
MPUIOKEHUSIMUA, YMEHHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiiei mnpodeccuu u
peain30BbIBaTh COOCTBEHHbIE IKU3HEHHbIE IUIAHBI, TOTOBHOCTH W CIIOCOOHOCTH K
MaTEeMaTUYECKOMY OOpa30BaHUIO M CaMOOOPa30BAaHWIO Ha TPOTSHKEHWU BCEHM KHU3HHU,
FOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHHM MPAKTUYECKUX 337a4 MaTEMaTH4eCKON
HaIpaBJICHHOCTH;



7) 3K0JIOTHYeCKOe BOCITUTAHUE:

C(l)OpMI/IpOBaHHOCTB 3KOJIOFH‘I€CKOI>'I KYJ'IBTypBI, IIOHUMAHUC BJIIUSHHUA COILIMAJIBHO-
SKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSHUE MIPUPOJTHON M COLMAIBHOM Cpe/bl, OCO3ZHAHHUE
I00aJBLHOTO  XapakTepa JKOJOTMYECKHX IMpoOJieM, OpHUCHTAIusl Ha IPUMCHCHHUE
MaTeMaTU4YECKUX 3HAHUM JJIsI peIIeHUs 3aJad B 00JIACTH OKpYKalolllel Cpelibl,
HJ'IaHI/IPOBaHI/IC HOCTyHKOB U OLICHKHU HUX BO3MOKXHBIX HOCJ'I€I[CTBPII>1 JJI OprmamLueﬁ
Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BI/ITI/I$I HayKI/I )51 O6IJ_[€CTB€HHOI71 HpaKTI/IKI/I, NOHUMAaHUE MAaTEMaTHYECKOU Hay'KI/I KaK
C(I)epbl I-IGJ'IOBC‘-IGCKOI\/'I ACATCIBbHOCTHU, 3TAIlOB eé Pa3BUTHA W 3HAYHMMOCTHU JIA PA3BUTHUA
IOUBUIIN3allUH, OBJAACHUC A3BIKOM MATEMAaTHKHN H M&TGM&TH“IGCKOFI KyanypOﬁ KakK
CpCI[CTBOM IIO3HAHU MI/Ipa, TOTOBHOCTH OCYH.[GCTBJIHTB HpOeKTHYIO n
UCCJIE0BATEIbCKYIO ACATEILHOCTh UHIUBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbBIE /1eiiCTBUSA

ba3oBble Jornyeckue NecTBUA:

BBIBJISITh M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTeMaTHYECKHUX
OOBEKTOB, TOHSATUM, OTHOIIEHUNW MEXIY MOHATUIMH, (HOPMYJIUPOBATH OMNPEETCHUS
MOHSITHH, YCTaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KiIacCU(UKAIIMM, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS, KPUTEPUU TIPOBOAUMOTO aHAIIN3A;

BOCIIPUHHUMATh, (POPMYIUPOBATH U MPEOOPA30OBLIBATH CYXKJICHUS: YTBEPIUTEIbHbBIC
U OTpHUIIaTENIbHbIC, €IMHUYHbIC, YACTHBIE U 00IIIUE, YCIOBHBIE;

BBISIBIISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M NIPOTHBOpPEUUS B
dakTax, JaHHBIX, HAOIOJACHUSIX U YTBEPKACHUIX, MPEIaraTh KPUTEPUH TSI BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JienaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIKYEHN W, YMO3aKIHOUYEHNUN 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITEJILHO JIOKA3aTEeIbCTBA MATEMAaTUYECKUX YTBEPKICHUI
(mpsiMble W OT MOPOTHUBHOTO), BBICTPAMBATH APTYMEHTAIIUIO, TMPUBOJUTH MPUMEPHI U
KOHTPHPUMEPBI, 000OCHOBBIBATH COOCTBEHHBIE CYICHHS U BHIBOJIbI;

BBIOMpATh CrOCO0 pelieHus yuyeOHOU 3a7auu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
penieHus, BbIOMpaTh Hanbojaee MOAXOASUIUMN C y4ETOM CaMOCTOSITEIbHO BBIIEICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUS:

UCIIOJIb30BaTh  BOIMPOCHI KaK  HUCCIENOBATEIbCKUNA HMHCTPYMEHT  IO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIOIIKE TPOTUBOpeUne, MpodieMy, yCTaHaBIIUBAThH
HMCKOMOE U JIaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE;



MPOBOJIUTH CAMOCTOSATEIHHO CIUIAHUPOBAHHBIM SKCTIIEPUMEHT, HCCIEAOBAHHE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOOBeKTa, SBICHHs, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SIBICHHUSIMH, ITPOLIECCAMHU;

CaMOCTOSATENTLHO  (opMyNIHpOBaTh O00OOIIEHHUS U BBIBOABI 1O pe3yibTaTam
MIPOBENEHHOTO HAOIOCHUSI, WCCIIEIOBAHUS, OICHUBATH JOCTOBEPHOCTH ITOTYyUECHHBIX
pPe3yJabTaTOB, BHIBOJIOB U 00OOIICHHUIA;

NPOrHO3UPOBATh  BO3MOXKHOE pa3BUTHE TPOIECCa, a TakkKe BbIJBUTATh
MIPEATOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanmeii:

BBISBJISATH ACPUITUTHI MH(DOPMAIUH, TaHHBIX, HEOOXOIUMBIX JIJISI OTBETAa Ha BOIMPOC
U JIJIS pEIICHUs 3a]1a4H;

BbIOWpaTh WHGOPMAIMI0 W3 HWCTOYHUKOB PA3IMYHBIX THIIOB, aHAJU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HH(POPMAIIUIO PaA3IWIHBIX BUIOB W (opm
IPECTaBICHNUS;

CTPYKTYpUpOBaTh WHPOPMAIMIO, TIPEACTAaBIATh €€ B pasTuYHbIX (opmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OIICHWBATh HAMEKHOCTh WH(MOPMAIIMH IO CAMOCTOSITEIBHO CHOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe 1eHCTBHA

O0wmenne:

BOCIIpUHUMATh U (HOPMYIHPOBATh CYXKJIEHUS B COOTBETCTBHUHM C YCIOBUSIMH U
LEeNsIMU OOIIEHHUS, SICHO, TOUHO, TPAMOTHO BbIPa)kaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOAY PELIEHUs 3aJayd, KOMMEHTHPOBATh
NOJTyYE€HHBIN Pe3yJIbTaT;

B XoJe OOCYXIEHHUs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIAa€MOW TEMBI,
npoOJsieMbl, pelraeMol 3ajaud, BBICKA3bIBATh WJEH, HAILIEJICHHBbIC Ha TMOMCK pPEIIeHUs,
COMOCTAaBIISATh CBOM CYXAEHUS C CYXKICHHAMH JPYrUX YYaCTHHKOB JIMAJora,
OoOHapy>KHUBaTh pa3jIMyUe U CXOJCTBO MO3UIIMI, B KOPPEKTHOU (popme popMynpoBaTh
pa3HoIIacus, CBOM BO3PAKECHMUS,;

MPEACTABIATh PE3yJAbTaThl pPELICHUS 3a7auM, SKCIEPHUMEHTA, HCCIEI0BaHNUsA,
MIPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4YETOM 3ajaad
IpE3eHTalUU U OCOOEHHOCTEN ayIUTOPUN.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUA

Camoopranm3amnus:

COCTaBJIATh IUIaH, AJITOPUTM PELICHUs 3aJadyH, BBIOMpPATh CHOCOO pEIICHUS C
y4€TOM HMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U
KOPPEKTUPOBATH BApUAHTHI PEIICHUH ¢ y4€TOM HOBOU MH(OpMaIUy.

CaMOKOHTPOJIb, S3MOUMOHAJIBLHbI HHTEJJIEKT:



BJIQJIETh HABBIKAMHU IIO3HABATEIbHOM pe(diIeKcHH KaK OCO3HAHMS COBEpPLIAEMBIX
JNEHUCTBUH M MBICIUTEIBHBIX TMPOLECCOB, HX pE3ylbTaTOB, BIAAETh CIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yJibTara PEIICHUS MaTeMaTU4YeCKOM
3a/1auu;

NPEABUAECTh TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTh IMpPH PpELICHUU 3a/1auH,
BHOCUTh KOPPEKTUBBI B JEATENbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJICHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLIEHMBAaTh COOTBETCTBUE pe3yjbTaTa ILETU U YCIOBHSIM, OOBSACHATH NPUYHUHBI
JOCTUKEHUS WA HETOCTUKEHUS PE3yIbTaTOB AESATEIIbHOCTH, HAXOAUTh OLINOKY, aBaTh
OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAsl 1eSITEJILHOCTD:

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHAMBHUYaJIbHON pabOThHI
IpU pEIIeHHH Yy4YeOHBIX 3a7ay, NPUHUMATh LElIb COBMECTHON JI€ATEIbHOCTH,
IUIAHUPOBATh  OPTraHU3AlMI0 COBMECTHOM paloThl, pachpenensTh BUIbI padoT,
JIOTOBapUBaThCsA, OOCYKIAaTh TMPOIECC M pe3ynbTaT paboThl, 0000IaTh MHEHUS
HECKOJBbKHUX JIFOACH;

y4acTBOBaTh B TIPYNIOBBIX (opMax paboTel (00CyXkaeHus, OOMEH MHEHHI,
«MO3TOBBIE HITYPMbI» U UHBIE), BBIMOIHATH CBOIO YACTh PA0OTHI U KOOPJIMHUPOBATH CBOU
JIEUCTBUSI C IPYTMMHU YWIEHAMU KOMaHJbl, OLEHUBATh Ka4€CTBO CBOErO BKJaaa B OOLIMiA
MPOAYKT MO KPUTEPUSAM, CPOPMYIMPOBAHHBIM YUACTHUKAMH B3aUMO/ICHCTBUS.

NPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaromuics HayquTcst:
CBOOOJHO ONEPHUPOBATH OCHOBHBIMU MOHATHSIMU CTEPEOMETPUM MPHU PEHICHUH 3a7ad U
IIPOBEACHUN MAaTEMAaTUYECKUX PACCYKIACHUM;
IIPUMEHSTH aKCUOMBI CTEPEOMETPUU U CIIEACTBUA U3 HUX MPU PELICHUU T€OMETPUUECKUX
3az1ay;
KJacCU(UIIUPOBATh B3aUMHOE PACIIOIOKEHUE MPSIMBIX B MPOCTPAHCTBE, IJIOCKOCTEN B
IPOCTPAHCTBE, NPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;
CBOOOJHO ONEPHPOBATH MOHATHSAMH, CBA3AHHBIMH C YIJIaMU B IPOCTPAHCTBE: MEXITY
IIPSAMBIMH B IPOCTPAHCTBE, MEXKAY NPSAMOU U INIOCKOCTBIO;
CBOOOJ/IHO OIIEPUPOBATh MOHATUSIMH, CBA3AHHBIMU C MHOTOTpaHHUKAMU;
CBOOO/IHO pacro3HaBaTb OCHOBHBIE BHJbl MHOTOTPAHHMKOB (TpH3Ma, NHpaMuia,
MIPSAMOYTOJIBHBIN Napayienenunesn, Kyo);
KJIacCU(PUIIMPOBATH MHOTOIPAHHUKH, BEIOMpPAst OCHOBaHUS JJIs KIaCCU(PUKALINH;
CBOOO/IHO OIIEpUpPOBATh IOHSATUSIMU, CBSI3aHHBIMM C CEUYEHHEM MHOIOIPAHHUKOB
IUIOCKOCTBIO;
BBIMOJIHATH MapauieIbHOE, IIEHTPAIbHOE U OPTOrOHAIbHOE MPOEKTHUpOBaHUE (PUryp Ha
IJI0CKOCTb, BBIMOJIHATH H300pakeHus (pUryp Ha IIOCKOCTH;



CTPOUTH CEUEHHUS MHOTOIPAHHWKOB Pa3UYHBIMA METOIAMH, BBITIONHATH (BBIHOCHBIC)
TJIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHH3Y;
BBIUHUCIISATh  IUIOMAAM  TIOBEPXHOCTEM  MHOIOTpaHHUKOB  (Ipu3Ma, MNUPaMHIA),
T€OMETPUYECKUX TeJl C TPUMEHEHUuEM (HOpMYyT;
CBOOOJHO ONEPHPOBATH MOHATHUSMU: CHMMETPUS B TIPOCTPAHCTBE, IIGHTP, OCh U
TUIOCKOCTh CHMMETPHH, IIEHTP, OCh M TUIOCKOCTh CHMMETPUH (QUTYPHI;
CBOOOJTHO OIEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMU BEKTOpaM M KOOpAHHATAM B
MIPOCTPAHCTBE;
BBITIONTHATH JCHCTBUS HAJl BEKTOPaMHU;
peliaTh 3aJadyd Ha JO0Ka3aTelIbCTBO MaTEMaTHYCCKHUX OTHOIICHWA W HAaXOXJICHHEC
F€OMETPUYECKUX  BEIMYMH, TPUMEHSS  M3BECTHBIE  METOJAbl MpPU  PEIICHUU
MaTeMaTUYECKUX 3a]1a4 TIOBBIIIIEHHOTO ¥ BBICOKOT'O YPOBHS CIIOKHOCTH;
MPUMEHSTh TPOCTEUITNE MPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHKAITMOHHBIC
CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;
U3BJIEKaTh, MPE0OPA30BBIBATh U UHTEPIPETHUPOBATH MH(OPMAIIUIO O TPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTypax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKAX;
MIPUMEHSTH TOJIYYCHHBIC 3HAHUS Ha MPAKTHKE: CPABHUBATH M AHAIM3UPOBATH PEATbHBIC
CUTyalluM, TPUMEHSITh HW3y4YEHHbIE TIOHATUS B TpoOILlECCe TIOUCKA  PEIICHHS
MaTeMaTU4YeCKu CHOPMYITUPOBAHHON MPOOJIEMBI, MOJIETUPOBATh PEAIbHBIC CUTYallMH Ha
S3BIKE TEOMETPUH, HCCICAOBaTh TOCTPOCHHBIE MOJCIH C  HCIOJIh30BAaHUEM
TCOMETPUICCKUX MOHATHN M TEOpEM, armapaTa ajareOphl, pemaTh MPaKTHISCKUE 3a1a4H,
CBSI3aHHBIE C HAXOXKJIEHUEM I'€OMETPUYECKUX BEIUYMH;
UMETh TPEJICTABIIEHNs 00 OCHOBHBIX dTarax pa3BUTHS TE€OMETPHUH KaK COCTaBHOM 4acTu
dbyHIaMEeHTa pa3BUTHS TEXHOJIOTHI.

K xonmy 11 kiaacca oOyJaromuiicss HAy9UTCS:
CBOOOJTHO OMEPUPOBATh MOHSTHUSIMH, CBS3AHHBIMU C LUJIUHAPUYECKOW, KOHMYECKOU WU
chepruecKoi MOBEPXHOCTIMH, OOBSICHATD CIIOCOOBI TIOJTYICHUS;
OIEpUPOBATh TOHSATHUSMH, CBS3AaHHBIMH C TEJIaMHU BpAIEHUS: MWIAHIPOM, KOHYCOM,
cthepoit u mapom;
pacrio3HaBaTh Teja BpalieHus ([MIMHAP, KOHYC, cdepa U map) U OOBICHATH CIIOCOOBI
MIOJTYYICHUS TEJl BPAIICHUS;
KJIacCU(DUIMPOBATH B3aUMHOE PACIIONOXKEHUE Chephl U TIIOCKOCTH;
BBIUHCIISATh BEJIMYMHBI HJIEMEHTOB MHOTOTPAaHHMKOB U TN BpallleHus, OO0BEMBI U
IUIOIIAIM TIOBEPXHOCTEH MHOTOIPAHHUKOB W TEN BpalICHUS, T€OMETPUUYECKUX TET C
npuMeHeHueM popmy;
CBOOOJHO OTIEPUPOBATH TOHATHUSIMH, CBS3aHHBIMH C KOMOWHAITUSMHU TeJl BPAIICHUS M
MHOTOTPAaHHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B c(epy W OMHMCAHHBIA OKOJIO CQEpHI,
cdepa, BIUCaHHAsi B MHOTOI'PaHHUK WJIHM TEJIO BPAIEHUS;
BBIYHCIISATh COOTHOIICHUS MEXKAY TUIONIAISIMHU TMOBEPXHOCTEH M 00BbEMaMH TMOMTOOHBIX
Tl



M300pakaTh H3ydaeMble (UTYpbI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PUCYHKOB MPOCTHIX 0O0BEMHBIX (DUTYp: BHU]I CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS Tell
BpaIlCHUS;

U3BJIEKaTh, HHTEPIPETUPOBATh U MPeoOpa30BbIBATh HH(OPMALIMIO O MPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (PUTYypax, MPEACTABICHHYIO Ha YEPTEXKAX U PUCYHKAX;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBINIOJIHATH ONIEPALIMH HAJl BEKTOPAMHU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

pelarb TeOMETPUYECKHE 3aJaud Ha BBIUMCIECHUE YIJIOB MEXAY MpSIMbIMU U
IUIOCKOCTSIMHM, BBIYMCIIEHHE PACCTOSHUM OT TOYKM N0 IUIOCKOCTH, B LEJIOM, Ha
NPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1A TP PELLECHUN;

CBOOO/IHO OINEPUPOBATh MOHATUSMHU, CBSA3AaHHBIMH C JIB)KEHHEM B MPOCTPAHCTBE, 3HATDH
CBOMCTBA JIBM)KCHUIM;

BBITIOJIHATh M300pa)K€HHWS MHOTOIPAaHHUKOB M TeJl BpalleHHs] MpU MapajuieIbHOM
nepeHoce, eHTPaIbHOM CUMMETPUHU, 3€pPKaJbHON CHUMMETPUU, TIPU MOBOPOTE BOKPYT
psIMOi, mpeoOpazoBanms MOJ00US;

CTPOUTH CEYEHHUS] MHOTOT'PAHHUKOB U TEJl BPAIICHUs: CEUeHUs LIMIMHpaA (MapauiebHO U
NEPIEeHIUKYIIPHO OCH), CEUYEeHMsI KoHyca (MapajlieibHble OCHOBAHHMIO M TMPOXOJSAIIUE
Yyepe3 BEpIUHY), CEUCHHUS 11apa;

UCIIOJIb30BaTh METOABl IOCTPOCHHUS CEUEHUI: METOJ CIEAOB, METOJl BHYTPEHHErO
MIPOEKTUPOBAHMSI, METOJ IIEPEHOCA CEKYIIEH MIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUUYECKUE YTBEPIKICHHUS;

OPUMEHATh TreoMeTpuueckue (akTbl JJig pelIeHHs CTepeOMETPUYECKHUX —3ajad,
MPEANOoIaraloIuX HECKOJIIbKO IIaroB pPEUIeHUs, €CIU YCJIOBHs NMPUMEHEHUs 3aJaHbl B
SIBHOM M HESIBHOU (hopMme;

pemarh 3aJadyd Ha JOKA3aTeIbCTBO MaTEMaTHYECKUX OTHOIIECHHWH U HaxXO0XKJIECHUE
r€OMETPUYECKUX BEIUYHH;

MIPUMEHATh MPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MpPHU
pELIeHUH CTEPEOMETPUUECKHUX 3a/1a4;

IPUMEHSTH MOJIyYeHHbIC 3HAHUS HA MPAKTUKE: CPAaBHUBATh, aHATU3UPOBATh U OILICHUBATh
peaJIbHblE CUTYalluH, IPUMEHATh U3YYEHHbIE MOHATHS, TEOPEMBI, CBOIICTBA B IPOLECCE
MOMCKA pEIIEHUs MaTeMaTU4YeCKh C(HOPMYIUPOBAHHOW NPOOJIEMBbI, MOJEIUPOBATH
peasibHble CUTYyallud Ha S3bIKE TEOMETPUM, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX TMOHATUH W TEOopeM, ammapara anreOphl, peniaTh
MIPaKTUYECKUE 3a/1a4U, CBA3aHHBIEC C HAXOXKIECHUEM I'€OMETPUUECKUX BEJIUUMH;

MMETh MPENCTABICHUs] 00 OCHOBHBIX ATalax pa3BUTHUS T€OMETPUM KaK COCTaBHOM 4acTu
(dyHIaMeHTa pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC

Ne
n/
n

HaumenoBanue
pa3esoB U TeM
NMPOrpaMMblI

KoaunuecTBo yacoB

Bcer
0 e padoThI

KonTpoabHbl

IIpakTH4yecku
e padoThI

DJIeKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/IbHBI
e pecypchl

BBenenue B
CTEPEOMETPHIO

23 1

Bzanmnuoe
pacmoJioKeHUe
HpﬂMI)IX B
IIPOCTPAHCTBE

[TapannenpHOCTB
MPSIMBIX U
IJIOCKOCTEN B
IIPOCTPAHCTBE

[IepnenpukymnspHoct
b IIPAMBIX U
IJIOCKOCTEN B
IIPOCTPAHCTBE

25 0

Yrael 1 paccTosiHUS

16 1

MHoOrorpasHuku

Bexkrops! B
IIPOCTPAHCTBE

12 0

IToBTOpEHME,
00001IeHNE U
CHCTEMaTH3aIMs
3HAHWI

OBIIEE KOJIMYECTBO
YACOB I1O
[TPOTPAMME

102 6




11 KVIACC

Ne
n/n

HanMeHoBanue
pa3aesioB U TeM
NMporpamMmbl

KoauuecTBo yacoB

KouTpoabHble

Bcero
padoThbI

IIpakTHYeckue
padoTsI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcnl

AHanuTHdeckas
TEOMETPHS

15 1

IToBTOpEHueE,
00o01meHue u
cucTeMaTHu3anus
3HAHUI

15 1

O0BEM
MHOTOTpaHHUKA

17 1

Tena BpaieHus

24 1

[Tnomanu
MOBEPXHOCTHU H
00BEMBI KPYTJIBIX
TEI

JBr>xeHus

[ToBTOpEHME,
00o0mmeHue u
CUCTeMaTHU3alUs
3HAHUU

17 2

OBLLEE
KOJIMUECTBO
YACOB 10
TTIPOTPAMME

102 8




INIOYPOYHOE IINTAHUPOBAHHME
10 KVIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer
0

KonTpoabn
ble padoThI

IIpakTHyeck
ue padoThbl

Jlara
HU3Y4YeHH
s

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTeibH
ble pecypchl

OcHoBHBIE TTpaBUIIa
M300pakeHUs Ha
pPUCYHKE
TUTOCKOCTH,
napasuieIbHbIX
MPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

[TonsaTus
CTEpEOMETPUH:
TOUKa, Ipsimas,
IUIOCKOCTH,
MIPOCTPAHCTRO.
OcHoBHbIE paBuiIa
M300pakeHUs Ha
pPHUCYHKE
IJIOCKOCTH,
napajuieIbHbIX
MPSIMBIX (OTPE3KOB),
CepeIMHBI OTPe3Ka

Ioustns:
MepeCeKaroIIneCs
IUIOCKOCTH,
MepeCceKaroUInecs
npsMasi u
IJIIOCKOCTD;
MOJTYTPOCTPAHCTBO

IlonsTus:
repeceKarnmecs
IIIOCKOCTH,
repeceKarnmecs
npsimMast u
IUIOCKOCTB;
MOJIYIIPOCTPAHCTBO

MHoOTrOrpaHHuKH,
n300pakeHue
MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX
duryp,
HECYILIECTBYIOLINX
00BEKTOB

MHOTOrpaHHHUKH,
n300pakeHue
MPOCTEUIIINX




MPOCTPAHCTBEHHBIX

¢uryp,
HECYIIECTBYIOMIUX
00BEKTOB

AXCHOMBEI
CTEPEOMETPUHU U
MEepPBbIC CIIEICTBUSA
U3 HUX

AXCHOMBEI
CTEPEOMETPUHU U
MEpPBbIC CIIECICTBUSA
U3 HUX

AXCHOMBI
CTEPEOMETPUHU U
TIePBBIC CJICICTBUS
n3 HuX. CrmocoOsl
3aJIaHUs TPSIMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE.
O0o3HaueHus
MPSIMBIX |
MJIOCKOCTEH

10

N3o0paxkenne
CEUCHUU
MIUPaMUJIbL, KyOa 1
IIPU3MBI, KOTOpBIE
IIPOXOJIAT Yepe3 ux
pEodpa.
N3o0paxkenne
[IepeceUeHUs
MOJIY4YEHHBIX
IIJIOCKOCTEM.
PackpammBanue
IIOCTPOECHHBIX
CEYEHUH Pa3HBIMHU
1IBETaMU

11

N3o0paxkenne
CeYeHUN
MUPaMHJIbL, KyOa 1
MPU3MBI, KOTOPbIE
MIPOXOAT Yepe3 X
pEodpa.
N300paxenue
nepecevyeHust
MOJTyYeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX
CEYEHUH pPa3HbIMU
I[BETAMHU




12

N3o6paxkenune
CEUYCHHI
MUPaMHJIBL, KyOa 1
MIPU3MBI, KOTOPBIE
MIPOXOJSAT Yepe3 Ux
pEodpa.
N3o6pakenune
MepeceyeHUst
MOJIyYEHHBIX
IIJIOCKOCTEN.
PackpamBanne
MOCTPOEHHBIX
CEUYEHUI pa3HbIMU
[IBETAMH

13

N3o6pakenune
CeYeHUN
MUPaMHJIBL, KyOa 1
MIPU3MBI, KOTOPBIE
MIPOXOJSAT Uepe3 Ux
pEodpa.
N3o6pakenune
IepeceueHust
MOJIYYEHHBIX
IIJIOCKOCTEN.
PackpammBanue
MIOCTPOECHHBIX
CEUYEHUH pa3HbIMU
[BETAMH

14

MeTton cienoB i
MMOCTPOCHUS
ceueHHuit

15

MerTon cinemoB s
MTOCTPOCHUS
ceuenuii. CBoiicTBa
nepeceyeHui
MPSIMBIX |
IUIOCKOCTEH

16

MerTon cinemoB s
MTOCTPOCHUS
ceuenuii. CBoiicTBa
nepeceyeHui
MPSIMBIX U
IUIOCKOCTEH

17

[ToctpoeHnue
CEYEeHU! B
nupamuie, Kyoe mno
TpEM TOYKaM Ha
pebpax. Co3nanue
BBIHOCHBIX
yepTexKeH U 3alnch




IaroB IMOCTPOCHUA

18

IlocTpoenue
CEYEeHU! B
nupamuie, Kyoe mno
TpEM TOUYKaM Ha
pe€bpax. Co3nanue
BBIHOCHBIX
YEpTEKEN U 3aIUCHh
11aroB OCTPOEHUs

19

IlocTpoenue
CEYeHU! B
nupampie, Kyoe mno
TpEM TOYKaM Ha
pebpax. Co3nanue
BBIHOCHBIX
YepTEKEN U 3aIUCh
11aroB OCTPOEHUS

20

[ToctpoeHnue
CEYeHU! B
nupamuie, Kyoe mno
TpEM TOYKaM Ha
pébpax. Co3nanue
BBIHOCHBIX
4yepTexeH U 3arnch
1aroB NOCTPOEHUS

21

[ToBTOpEHue
IJIJAHUMETPUHU:
Teopema o
MIPONOPLUHOHAIBHBI
X OTpe3Kax.
ITono6ue
TPEYrOJIbHUKOB

22

IloBTOpEHME
IUIAHUMETPHH:
Teopema Menenas.
Pacuetsl B
CEYCHUAX Ha
BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHSA
IJIJAHUMETPUHU U
CTEPEOMETPUU

23

KoHntponbHas
pabota "AKcHOMBI
CTEpPEOMETPUHU.
Ceuenus"

24

Bzanmnoe
pacmnoJioKEHHUE
HpﬂMBIX B
MPOCTPAHCTBE.




CxpemmBaronmecs
npsMele. [Ipusnaku
CKpELIUBAOIINXCS
MPSIMBIX.
[TapannensHbie
MpsIMbIE B
MIPOCTPAHCTBE

25

Teopema o
CYILLIECTBOBAHHUH U
€IMHCTBEHHOCTHU
MPpAMOit
rapajuieIbHON
JTAaHHOM TPSIMOM,
MPOXOIAIIEH uepe3
TOYKY
MPOCTPAHCTBA U HE
JIeXarien Ha
JTaHHOU IIPSIMOM.
Jlemma o
nepeceyeHun
napaieJIbHbIX
MIPSIMBIX
MIJIOCKOCTBIO

26

[TapannensHOCTD
TpeX MPSIMbBIX.
Teopema o Tpéx
napaiebHbIX
npsMbIX. Teopema o
CKPEIIHUBAIOIINXCS
TIPSIMBIX

27

[TapannensHoe
MIPOCKTUPOBAHUE.
OcHOBHBIE
CBOMCTBA
napaieIbHOTO
MPOSKTUPOBAHHUS.
Nzo6paxenune
pa3HbIX puryp B
napasieabHON
MIPOSKIINN

28

LentpanbHas
IIPOEKLUs. YTOI C
COHANPABJICHHBIMU
CTOpPOHAMU. YTOII
MEXKIY NPSIMBIMU

29

3agaun Ha
JIOKa3aTeJIbCTBO U
HCCJIEIOBaHHUE,
CBSI3aHHBIE C
PaCIOIOKEHUEM




MPSIMBIX B
IIPOCTPAHCTBE

30

[lonsTus:
[apajuieIbHOCTh
psIMOM U
IIJIOCKOCTH B
IIPOCTPAHCTBE.
IIpuzHax
apaJIeIbBHOCTH
IpsIMOM U
IJIOCKOCTH.
CaoiicTBa
apaJIeIbBHOCTH
IpsIMOM U
IJIOCKOCTH

31

I'eomerpuueckue
3aJ1a4d Ha
BBIUKCJICHHC U
JIOKa3aTeNIbCTBO,
CBSI3aHHBIC C
MapajlyIEIbHOCTHIO
MPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenne
CeYeHUsl,
MIPOXOJISAIIETO Yepe3
JTAaHHYIO TIPSIMYIO Ha
4epTexe u
napauiebHOro
JIPYTOd MPpAMOii.
Pacuér oTHOLIEHMIT

33

[TapamtenpHas
IIPOEKIINS,
IIPUMEHEHHE IS
IIOCTPOCHMUS
cedyeHuil Kyda u
napaJuiesienunesaa.
CpoilicTBa
napajjiejacnuiicaa u
IIPU3MBbI

34

ITapamtensHbie
IIJIOCKOCTH.
IIpu3Haku
MapajuIeIbHOCTH
JIBYX IJIOCKOCTEMN

35

Teopema o
napasieNbHOCTH U
CAUHCTBCHHOCTHU
IJIOCKOCTH,




MPOXOJIAIIEH yepe3
TOYKY, HE
MPUHAJICIKAIILYIO
JAHHOM IIOCKOCTH
U CJIEICTBUS U3 HEE

36

CsoiicTBa
rapajijIeIbHbIX
ILIOCKOCTEH: 0
napauieTIbHOCTH
MPSAMBIX
nepeceyeHus: mpu
[IEPECEUCHUN IBYX
napasuIeIbHBIX
IIOCKOCTEH
TpeTheil

37

CsoiicTBa
napasuIeIbHbBIX
IJIOCKOCTEH: 00
OTpe3Kax
napayieTbHbIX
MIPSIMBIX,
3aKITIOYEHHBIX
MEXIY
napasuiesIbHbIMU
IUIOCKOCTSIMH; O
nepeceyeHun
NPSAMOM C ABYMS
napasuiesIbHbIMU
IUIOCKOCTSIMM

38

IloBTOpEHue:
teopema [lTudaropa
Ha IJIOCKOCTH

39

IloBTOpEHME:
TPUTOHOMETPUS
IIPSAMOYTOJIBHOTO
TPEYroJIbHUKA

40

CaoiicTBa Ky0a u
IPSMOYTOJIBHOTO
napajulesienumnesa

41

Brruncnenune mumH
OTpPE3KOB B Ky0e u
pSMOYTOJIBHOM

napaulesenurnese

42

[TepnienaukynsipHOC
Tb IIPSIMOH U
IJIOCKOCTH.
IIpu3Hax
HEPIEHIUKYIIIPHOC
TH IIPSIMOY U
IJIOCKOCTH




43

[lepnenaukynspHoc
Tb IIPSIMOH U
IJIOCKOCTH.
IIpu3Hax
NEPIEHIUKYIIIPHOC
TH IIPSAMOH U
IJIOCKOCTH

44

Teopema o
CYLIECTBOBAHHUHU U
CANHCTBCHHOCTHU
MPSIMOW,
MPOXOIAIIEH uepe3
TOUKY
IIPOCTPAHCTBA U
MEePIEeHANKYISIPHOMN
K IIJIOCKOCTHU

45

IInockoctu u
MEPIECHIUKYIIIPHBIE
UM TIPSIMBIE B
MHOFOFpaHHI/IKaX

46

ITnockoctu n
MEePHEHIUKYIISPHbIE
UM pr[MI)Ie B
MHOT'OTpaHHUKAX

47

[lepnenaukynsp u
HAKJIOHHAs.
ITocTpoenue
NEPIEHIUKYJIIIpa U3
TOYKH Ha IPSIMYIO

48

[lepnienqukynsp u
HaKJIOHHAS.
[Toctpoenue
MepIEHANKYIIApa U3
TOYKH Ha IPSIMYIO

49

Teopema o Tpéx
NepIeHIUKYIIsIpax
(npsimMas u
oOpaTHas)

50

Teopema o Tpéx
HEepPIEHAUKYIIIpax
(npsimast u
oOpaTHas)

o1

Yron mexny
CKPEITUBAIOIINMUCS
PSIMBIMU

52

ITonck
MEePHEHIUKYIISIPHBIX
MPSAMBIX C
ITOMOIIBIO




MEPIEHANKYIIAPHBIX
IJIOCKOCTEN

53

OpTtoronaibHoe
IIPOEKTHUPOBAHHE

54

ITocTpoenue
cedeHui Kyoa,
MIPU3MBI,
[IPaBUIILHOMN
MIUPAMHUJIBI C
IIOMOILIBIO
OpTOrOHAJILHOM
IIPOEKLIUN

55

IlocTpoenue
cedeHui Kyoa,
IIPU3MBI,
[IPaBUJILHOMN
MIUPAMHUIBI C
IIOMOILIBIO
OpTOrOHAJILHOM
IIPOEKLIAN

56

Cummetpus B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO
IJIOCKOCTH.
ITnockocTtu
CUMMETPHUH B
MHOT'OTPaHHUKAX

57

[Tpusnak
MEePIEHIUKYIISIPHOC
THU IPSIMON U
MJIOCKOCTH KaK
CJIEJICTBUE
CUMMETPUU

58

[IpaBuiibHBIE
MHOT'OI'paHHUKH.
Pacuét paccrosnuii
OT TOYKH OO
TJIOCKOCTH

59

IIpaBunbHbIE
MHOTI'OTPaHHUKH.
Pacuér paccrosHuii
OT TOYKH /10
IIJIOCKOCTH

60

CriocoObl 0IyCTUTh
NEPIEHIUKYIISAPBL:
CUMMETPHUS, CIIBUT
TOYKH I10
MapajuIeIbHON
IpsIMOI




61

CaBur no
HEMapaJuIeIIbHOU
MPsIMOM, U3MEHEHHE
paccTostHUM

62

KoHntponbHas
pabota "B3aumnoe
pacroyioKeHue
NPSAMBIX U
IUIOCKOCTEN B
pocTpaHcTae”

63

[loBTOpEHME: yroa
MEXKIy NPSIMBIMU Ha
IUIOCKOCTH,
TPUTOHOMETPHS B
IMPONU3BOJIBHOM
TPEYrOJIbHUKE,
TeOpeMa KOCUHYCOB

64

IloBTOpEHME: yroiu
MEXIY
CKpELIUBAIOIIUMUCS
MpsAMBIMHA B
IIPOCTPAHCTBE

65

I'eomerpuueckue
METOJIbI
BBIYUCJICHUSA yTIJia
MEXIY MPSMBIMH B
MHOT'OrpaHHUKax

66

JIByrpaHHbI{ yToOJI.
CaoiicTBO

JIMHEWHBIX YIJIOB
JIBYTPaHHOI'O yria

67

[TeprieHAMKY IS PHBI
€ INIOCKOCTH.
CBoiicTBa B3aIMHO
MePHEHIUKYISPHBIX
IUIOCKOCTEH

68

[IpuzHax
MEPIEHIUKYIISIPHOC
TH IIIOCKOCTE;
TeopemMa O NpAMOi
MepeceyeHus AByxX
IIJIOCKOCTEN
MePHEHIUKYISIPHBIX
TPEThEH MIIOCKOCTH

69

IIpsiMOyTroNIBHBIN
napauIeIICUIC
KyO; u3MepeHus,
CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuiesienuneaa




70

Teopema o
JuaroHaju
MPSMOYTOJIbLHOTO
rnapajuiesenurena u
CJIEJICTBHE U3 HEE

71

CrepeoMeTpuuecku
€ U MPUKIIaAHBIC
3a]auu, CBSI3aHHbIC
CO B3aMMHBIM
pacIoI0KEHUEM
HPSMBIX U
TJIOCKOCTH

72

IloBTOpEHME:
CKpELIUBAIOIIHECS
MpsSIMBIE,
napaijICJIbHBIC
IUIOCKOCTH B
CTaHAApPTHBIX
MHOT'OTPaHHUKAX

73

[Tapa
MapayyIeIbHbIX
IIOCKOCTEMN Ha
CKPEIIHMBAIOIINXCS
MPSIMBIX,
pacCTOsTHUE MEXKITY
CKPEILIMBAIOIIUMUCS
MPSIMBIMU B
MPOCTBIX CUTYAIUAX

74

Paccrosaue ot
TOYKH JI0
IUIOCKOCTH,
paccTosiHue OT
IPSAMOH 10
IUIOCKOCTH

75

Brraucnenne
pacCTOSTHUN MEXAY
CKpGHII/IBaIOHII/IMI/ICSI
MPSIMBIMU C
IIOMOIIIBIO
MEPIICHAUKYISIPHON
IUIOCKOCTH

76

TpéxrpanHslil yroi,
HEPaBEHCTBA IS
TpPEeXTPaHHBIX
yrioB. Teopema
[Tudaropa,
TEOPEMBI
KOCHHYCOB U
CUHYCOB JJIs
TPEXTPAHHOTO yIiia




77

OJIeMEHTEHI
chepuueckoi
TCOMETPHUH:
reoJIC3UICCKHUE
JIMHUM Ha 3eMiie

78

KonTponbHas
pabota "Vrisl u
paccTossHus"

79

Cucremarusanus
3HAHUM
"MHOrorpaHHUK U
€ro AJIeMEHTHI"

80

[Tupamupaa. Bunbl
nUpamMu.
[IpaBuriibHas
nvpamuja

81

[Ipuzma. [Ipsimas u
HAaKJIOHHAs MIPU3MBI.
[IpaBuiibHas
pU3Ma

82

[Ipsamon
napajuiesIenunes,
IIPSAMOYTOJIBHBIN
napajuiesienunes,
KyO

83

Beimykiieie
MHOT'OTPaHHUKH.
Teopema Diinepa

84

Boimykisie
MHOI'OTPaHHUKH.
Teopema Diinepa.
[IpaBuiibHBIE U
IIOJIYIIPABUJIbHBIE
MHOT'OTPaHHUKH

85

KonTponbhas
pabota
"MHororpaHHuku"

86

[Tonsatue BekTOpa
Ha IJIOCKOCTH U B
MIPOCTPAHCTBE

87

CyMMma BEKTOpOB

88

Pa3HocTh BEKTOpPOB

89

[TpaBuiio
napajuiesienuneaa

90

VYMHOXKEHNE
BEKTOpA HA YUCJIO

91

Pasnoxenune
BEKTOpa 1o 0azucy




TpEX BEKTOPOB, HE
JIeXKaIIMX B OHOU
IIJIOCKOCTH

92

CkansipHoe
MIPOU3BEICHNE

93

Brruncnenue yria
MEX/1y BEKTOpaMU B
IIPOCTPAHCTBE

94

[Ipocreiimmue
3a/1a4¥ C BEKTOPAMHU

95

[Ipocreiimue
3a/1a4¥ C BEKTOPAMHU

96

IIpocreiimue
3a/1a4u C BEKTOpaMu

97

IIpocreiimue
3a/1a4u C BEKTOpaMu

98

O06001IeH e U
CUCTEMATH3ALIIS
3HAHUH

99

O060011IEHNE U
CUCTEMATU3ALSL
3HAHUH

100

Hrorosas
KOHTpPOJIbHAA
pabota

101

Hrorosas
KOHTPOJIbHAS
pabora

102

O06001IeHuEe U
cucTeMaTHu3alus
3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

102




11 KVIACC

Ne
n/
I

Tema ypoka

KoauuecTBo yacoB

Bcer
0

KonTpoabu
ble padoThbI

IIpakTHyec
KHe padoThbl

Jara
H3Yy4YeH
usi

JJIeKTPOHHbIE
uugposbie
odpa3oBareib
HbIE pecypchbl

IloBTOpEHME
TEMBI
"Koopaunatsl
BEKTOpa Ha
IJIOCKOCTH U B

npocTpaHcTee”

IToBTOpEeHune
TEMBI
"CxkassgpHoe
IIPOU3BEICHUE
BEKTOPOB"

IloBTOpEHME
TEMBI
"Beruncienue
yria MEeXIy
BEKTOPAMH B
MIPOCTPaHCTBE'

IloBTOpEHME
TEMBI
"VpaBHeHue
MPSMOW,
IpOXOoAsAIIeH
qyepes JBe
TOYKH"

YpaBHeHue
IJIOCKOCTH,
HOpMaJb,
ypaBHEHUE
IJIOCKOCTH B
OTpe3Kax

YpaBHeHue
IIJIOCKOCTH,
HOpMaJib,
ypaBHEHHUE
IJIOCKOCTH B
OTpe3Kax

BekropHoe
[IPOU3BEICHUE

JInaeHbIe
HEpaBEHCTBA,
JIMHEHHOE
MPOrpamMMHUpOBa




HUC

JInaeHbIe
HEpaBEHCTBA,
JIMHEHHOE
MIporpaMMHUpoOBa
HHE

10

AHanmuTnyeckne
METOMBI pacuéra
yria MexIy
MPSIMBIMU B
MHOT'OTpaHHUKAX

11

AHanuTH4ecKkne
METOJbI pacuéra
yIiIa MEXAY
IUIOCKOCTSIMH B
MHOTOI'PaHHUKAaX

12

®dopmyna
paccTosiHus OT
TOYKH JI0
IJIOCKOCTH B
KOOpJMHATaxX

13

Haxoxnenue
pacCcTOsIHUM OT
TOYKH 0
IUIOCKOCTH B
KyoOe

14

Haxoxnenne
pacCTOSHUN OT
TOYKH J10
IJIOCKOCTH B
IIPaBUIIbHOMN
IMpaMuJie

15

KoHntposbHas
pabota
"AHanmuTHYeCKas
reomeTpus”

16

Ceuenus
MHOTOTPAaHHUKOB
: CTaHapTHBIC
MHOTOT'PaHHUKHU

17

Ceyenus
MHOTOTPAaHHUKOB
: METOJ] CJIENOB

18

Ceuenus
MHOTOTPAaHHUKOB
: CTaHIapTHBIC
IUIOCKOCTH,
TePEeCCUCHUS




MPSIMBIX U
IJIOCKOCTEN

19

[TapannensHble
MIpsIMBIE U
IUIOCKOCTH:
HapaJijieIIbHbIC
Ce4YeHUs

20

[TapautensHbie
psIMbIE U
IIJIOCKOCTH:
pacyér
OTHOILICHUH

21

[TapannensHbie
MpSMEBIE U
MJIOCKOCTH: YTJIBI
MEX]y
CKPEIIMBAIOIINM
HCA IPAMBIMUA

22

[Tepnienaukymsip
HbIE MPSMbIE U
IUIOCKOCTH:
CTaHJapTHbBIC
napsl
MepHeHIUKYIISIPH
BIX INIOCKOCTEH U
MPSIMBIX,
CUMMETPHUHU
MHOT'OTPaHHUKOB

23

[lepnenaukymsp
HBIE NPAMBIE U
IUIOCKOCTH:
TeOpeMa O Tpex
HEPIECHINKYIIApa
X

24

[lepnenaukymnsp
HBIC NPAMBIE U
IUIOCKOCTH:
BBIYMCIICHUS
JUIVH B
MHOI'OIPaHHUKAX

25

IloBTOpEHuMeE:
TUTOIIA I
MHOTOYTOJIEHUKO
B, GOpPMYIIBI IS
IUIOIIAIeH,
COOOpaxKeHUst
nmoxoous

26

IloBTOpEHuUE:




TUTOIAIH
MHOT'OYT OJIbHHKO
B, GOPMYIIbI IS
IUIOIIAIeH,
COOOpaKeHUS
moxoous

27

IloBTOpEHue:
II0LIa I
MHOT'OYTI'OJIbHUKO
B, GOPMYIIbI JIJ1s1
ILTOIIAICH,
COoOOpakeHUs
og00ust

28

[Tnomaan
CEUCHUU
MHOTOTPaHHUKOB
: TJTOIAIA
MMOBEPXHOCTEM,
pa3pe3aHus Ha
4acTH,
COOOpaKeHUs
moxoous

29

I momaon
CEUYCHHI
MHOTOTPAaHHUKOB
: IIoUIaAN
MMOBEPXHOCTEH,
paspe3aHus Ha
4acTH,
COO0pakeHUs

o 00ust

30

KoHntpoinbHas
pabota
"[ToBTOpEHME:
MHOT'OTPaHHUKH,
CEYEHHUs
MHOT'OTPaHHUKOB

31

OO0OBéM Tena.
O0beMm
MPSIMOYTOJIBHOTO
napaiesIeune/I
a

32

3agaun 00
YABOCHHUH Ky0a,
0 KBajJpaTtype
Ky0a; o
TPHUCEKLIUH yTIIa




33

CrepeomeTpuuec
KHe 33J1a4H,
CBSI3aHHBIC C
00BEMOM
MPSIMOYTOJIBHOTO
napasiesIeuIe]|
a

34

[IpuknagHele
3a/1a4H,
CBS3aHHBIE C
BBIUYNCIIEHUEM
00bEMa
IIPSAMOYT'OJIBHOTO
napaIesIeuIne]]
a

35

OO0béM mpsiMoit
IPU3MBI

36

CrepeomeTpuuec
KHe 3aJ1a4H,
CBSI3aHHBIE C
BBIYMCIICHHEM
00BEMOB TIPSIMOH
TIPU3MBI

37

IIpuknagHele
3a/1a4y,
CBSA3aHHBIC C
00BbEMOM
IPSAIMOM IPU3MBI

38

Brraucnenne
00BEMOB TEII C
ITOMOIILIO0
OnpeAeIEHHOTO
WHTEerpasa.
O0BéM
HaKJIOHHOM
MPU3MBI

39

Brranciaenue
00BEMOB Tell ¢
ITOMOIILIO
ONpPeAEIEHHOTO
WHTEerpaja.
O0BéMm
MTAPaMU/IBI

40

®opmyiia
00BEMa
MUPaMU/IbI.
OTtHolIeHne
00bEMOB
MUpaMuz C




O0IIKM YTIIOM

41

dopmyna
00BEMa
MTUPAMH/IBI.
OtHolreHne
00BEMOB
MUPAMHU]L C
00IIIM yTIIOM

42

CrepeomeTpuuec
KHE€ 3aJ1a4H,
CBsI3aHHEIE C
00BEMaMu
HaKJIOHHOM
IPU3MBI

43

Crepeomerpuuec
KHE 3a/1a4H,
CBSA3aHHEIE C
00BEMaMu
TUPAMUJIBI

44

IIpuknagHele
3a7a4M 110 TeMe
"O0BEMBI TEN",
CBSI3aHHBIC C
00BEMOM
HaKJIOHHOM
MIPU3MBI

45

[IpuknagHeie
3a/1auu Mo TeMe
"O0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM
MPaMU/IbI

46

[Ipumenenne
00BEMOB.
Brraucnenne
paccTosiHus 10
INIOCKOCTH

47

KonTponphas
pabota "O6bEM
MHOrOrpaHHuka’

48

Munuaapuyecka
s IOBEPXHOCTb,
oOpa3yrorue
LWINHIPUYECKO
11 TOBEPXHOCTHU

49

Hununap.
[Ipsamon
KpYTroBOH




HATUHAP.
IInomane
IIOBEPXHOCTH
HAIUHAPA

50

Konnueckas
MMOBEPXHOCTb,
obpazyromue
KOHHYCSCKOM
MMOBEPXHOCTH.
Konyc

51

Ceuenue koHyca
IJIOCKOCTBIO,
napasieabHON
IJIOCKOCTH
OCHOBaHUs

52

Yceu€HHbIi
KOHYC.
N3o0paxkenne
KOHYCOB U
YCEUYEHHBIX
KOHYCOB

53

ITnomans
OOKOBOI
MMOBEPXHOCTHU U
ITOJTHOM
MMOBEPXHOCTHU
KOHYycCa

54

ITnomans
0OKOBOI
MMOBEPXHOCTHU U
ITOJTHOH
MMOBEPXHOCTHU
KOHYCa

55

Crepeomerpuuec
KHe 3a7]a9y Ha
JI0Ka3aTeIbCTBO
M BBIYUCJICHUC,
MOCTPOCHUEM
CCUYCHUN
LWINHIPA,
KOHYyca

56

Crepeomerpuuec
KHe 3a7[a9y Ha
JI0Ka3aTeIbCTBO
U BBIYHCIICHHUE,
MOCTPOCHHEM
CCUYCHUN
LUIAHAPA,
KOHYyca




57

[Ipuknagueie
3aJ1a49,
CBSI3aHHBIE C
HWJIAHAPOM

58

[Ipuknagueie
3aJ1a49m,
CBSI3aHHBIE C
HIJIAHAPOM

59

Coepa u map

60

[lepeceuenune
cdepsl U mapa ¢
IUIOCKOCTBIO.
Kacanue mapa u
cdepsl
IUIOCKOCTBIO.
Bun u
n300paxeHue
mapa

61

Ilepeceyenue
cdeps! 1 mapa c
IJIOCKOCTBIO.
Kacanue mapa n
cdepsl
IJIOCKOCTBIO.
Buagn
n300pakeHue
mapa

62

YpaBHeHue
cdepsl.
[Tnommane chepsr
U €€ yacteun

63

Cummetpus
cthepsl 1 mapa

64

Crepeomerpuuec
KM€ 3a/1a4M Ha
JI0Ka3aTeIbCTBO
Y BBIYUCIICHUE,
CBSI3aHHBIE CO
chepoii u
1apoM,
MIOCTPOCHHUEM UX
CeYeHUN
TJIOCKOCTBIO

65

Crepeomerpuuec
KHe 3aJ1a4 Ha
JI0Ka3aTeNIbCTBO
Y BBIYHCIICHHE,
CBSI3aHHBIE CO




cdepoit u
1apom,
MOCTPOCHHUEM HX
CEUYCHMI
TJIOCKOCTBIO

66

IIpuknagHeie
3a/1a4H,
CBSI3aHHBIE CO
cdepoii u mapom

67

IloBTOpEHue:
OKPY>KHOCTb Ha
IIJIOCKOCTH,
BBIUNCJICHUS B
OKPY>KHOCTH,
CTaHJapTHbIE
moaoous

68

Paznuunnie
KOMOMHAIINH TET
BpalieHus u
MHOTOTPAaHHUKOB

69

3amauu o TemMe
"Tena n
MMOBEPXHOCTH
BpaieHus"

70

3agaqu o TeMe
"Tena n
MMOBEPXHOCTH
BpaieHus"

71

KoHntponbHas
pabora "Tena u
MIOBEPXHOCTHU
BpaieHus"

72

O0BéM
MWINHpPA.
Teopema 06
00BEME MPSMOTO
WIMHApA

73

Brrancienue
00BEMOB TEII C
IMOMOIILIO0
OnpeAcIEHHOTO
WHTEerpasa.
O0BEM KoHYCa

74

ITmomannu
OOKOBOI U
MTOJTHOM
MTOBEPXHOCTH
KOHYca




75

Crepeomerpuuec
KHe 3a71a4H,
CBA3aHHBIC C
BBIYHCIICHUEM
00BEMOB
OWINHIIPA,
KOHyca

76

[IpuknagHele
3a/1a4u 110 TeMe
"OO0BEMEBI 1
Io1aau
MMOBEPXHOCTEN

TCII

7

O0béM mapa u
I1apOBOTO
CEeKTOopa.
Teopema 00
o0BbéMme mapa.
ITnomans
cthepsl.
Crepeomerpuuec
KHe 3a71a4H,
CBSI3aHHBIE C
BBIYUCIICHHIEM
00BEMOB 11apa,
1apOBOTO
CerMeHTa u
I1apOBOTO
CeKTOpa

78

IIpuknagHeie
3a/1a4¥ 10 TeMe
"O06BEMBI TEN",
CBSI3aHHBIE C
o0BEMOM 11apa u
TUIOMIA/IBIO
ctepsl.
CooTHoleHus
MEXTY
TUTOIAISIMH
MMOBEPXHOCTEH U
o0BEMamMu
MOIOOHBIX TEI

79

ITomoOHEIE TENA
B IIPOCTPAHCTBE.
N3menenue
o0BbéMa mpu
O00HH.
CrepeomeTrpuyiec
KHE 3a/1a4H,




CBSI3aHHBIE C
BBIYUCIICHHEM
00BEMOB TeN U
Iomaneu

IMOBEPXHOCTEN

80

KoHntponbHas
pabota
"ITnomanu
IIOBEPXHOCTU U
00BEMBI
KpyIJbIX Ten"

81

JBrxenus
MPOCTPaHCTBA.
OTtoOpaxeHus.
JIBY>KeHUS U
PaBEHCTBO
¢uryp. O6mue
CBOICTBA
IBIDKEHUH

82

Bungsr
IBYDKCHUH:
rapayieIbHbIA
MepeHoC,
LEHTpaJbHAs
CUMMETpHUS,
3epKaibHas
CUMMETpHUS,
MTOBOPOT BOKPYT
psIMOI

83

[IpeobpazoBanus
moxoous.
[psimast u chepa
Dilnepa

84

I'eomerpuueckue
3a/1a4u Ha
MIPUMEHEHNE
JIBHKECHHUSI

85

KonTponbHas
pabota
"BekTopsl B
npocTpaHcTae"

86

O6o06maromee
noBTopenue 11
MOHSITHH U
METOJIOB Kypca
reomerpuu 10—
11 xnaccos,
CHCTEeMaTH3alIHs
3HAHHI:




"IlapannensHoCT
b TIPSIMBIX U
IJIOCKOCTEN B
npocTtpaHcTae"

87

Oo0o01aro1ee
noBTopenue 11
MOHATUHI U
METOJIOB Kypca
reomerpun 10—
11 xmnaccos,
CUCTEMATHU3ALNSA
3HaHUM:
"BexTopsl B
npocTpaHcTee”

88

O6o06maroree
nosTopenue 11
MOHATUHI U
METOJIOB Kypca
reomerpuu 10—
11 kimaccos,
CUCTEMATHU3ALHSA
3HaHUM:
"BekTopsl B
IIPOCTpaHCTBE"

89

Oo0o01aro1ee
nosTopenue 11
MOHATUHI U
METOJI0B Kypca
reomeTpun 10—
11 xaccos,
CUCTEMAaTHU3ALHSA
3HaHui: "O0beM
MHOrorpaHHuka’

90

Ob6o6maromee
nostropenue 11
MOHSTUMN U
METOJIOB Kypca
reomerpun 10—
11 knaccos,
CHUCTEeMaTHU3aIus
3HaHui: "O0BeM
MHOrorpaHHuka"

91

O06o0maroree
nosTopenue 11
MMOHATUU U
METOJIOB Kypca
reomerpun 10—
11 xnaccos,
CHCTEeMaTH3aLHs




3HAHUU:
"ITmomanu
MMOBEPXHOCTHU U
00BEMBI
KpyIJIbIX Ten"

92

Oo6o0maroree
noBTopenue 11
MOHATHH U
METOJ0B Kypca
reomeTpun 10—
11 knaccos,
CHCTEMAaTH3aIIH
3HAHUU:
"TInomanu
MOBEPXHOCTHU U
00BEMBI
KpyIJIbIX Ten"

93

Hrorosas
KOHTpPOJIbHAsA
pabota

94

Urorosas
KOHTpPOJIbHAS
pabora

95

[ToBTOpEHUE,
000011IeHE U
CHCTEMaTH3alHs
3HaHHH

96

Hcropus
pa3BUTHS
CTEpEOMETPUHU
KaK HayKH U €€
pOJIb B Pa3BUTHUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus
pa3BUTHUS
CTEPEOMETPUH
KAaK HayKU U €€
POJIb B Pa3BUTHH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

98

Hcropus
pa3BUTHUSA
CTEpPEOMETpUU
KaK HayKH U €€




pOJIb B Pa3BUTHUH
COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUH

99

Hcropus
pa3BUTHSA
CTepEeOMETpUN
KaK HayKu U €€
POJIb B pa3BUTHH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOT U1

100

Hcropus
pa3BUTHUSA
CTEPEOMETPUU
KaK HayKu U e€
pOJIb B pa3BUTHH
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITBFOTEPHBIX
TEXHOJIOT U1

101

Hcropus
pa3BUTHA
CTEpPEOMETPUHN
KakK HayKH U eé
pOJIb B pa3BUTHHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOT U

102

Hctopus
pa3BUTHSA
CTEpPEOMETPUH
KaK HayKu U e€
pOJIb B pa3BUTHHU
COBPEMEHHBIX
VH)XECHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUI

OBLLEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

102
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