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HOACHUTEJBHASA 3AIIMCKA
['eomeTpus sBNsIETCS OJHUM U3 6A30BBIX KYPCOB Ha YPOBHE CPEIHETO
o0uiero o0pa3oBaHus, TaK Kak 00€CIIeYNBAET BO3MOKHOCTb U3YUEHMSI TUCHUIUINH
€CTECTBEHHO-HAYYHOM HAIPABJICHHOCTU U NPEIMETOB I'YMAaHUTAPHOTO LIUKJIA.
[TockobKy JIOTHYECKOE MBIIIEHUE, POPMHUPYEMOE TP U3YUEHUH 00YUarOIIUMUCS
ITOHATUMHBIX OCHOB F€OMETPUH, IIPHU JOKA3ATEIBCTBE TEOPEM U ITIOCTPOCHUU
L[EITOYKH JIOTUYECKUX YTBEPKACHUM NPU PEILIEHUHU N'€OMETPUYECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh U ONIPOBEPraTh IMIIOTE3bI HEIIOCPEACTBEHHO UCIIONB3YIOTCS IIPU
pEILIEHNN 3a]a4 €CTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3UYECKUX 3a/a4.
[lenp ocBOoeHMs MporpaMMbl yueOHOTo Kypca «['eomeTpus» Ha yriayOn€HHOM
YpOBHE — pa3BUTHE MHIWBUIYaJbHBIX CIIOCOOHOCTEH O0y4aroUMxcs Mpu U3y4EeHUU
reOMETPUHU, KaK COCTaBJISIONIed TMpeaMeTHol obnactu «Marematuka U
MH(POpPMATUKa» yepe3 00eCrieueHne BO3MOKHOCTH MTPUOOPETEHUSI U UCIIOIb30BaHUS
0oJsiee TIyOOKUX T€OMETPUUYECKUX 3HAHUM U JEHCTBUI, cCielIM(PUUHBIX TECOMETPUH, U
HEOOXOJUMBIX MJIs YCIEUIHOTO NPO(PECCHOHATBHOIO 00pa30BaHUs, CBSI3aHHOTO C
HCIIOJIb30BAaHUEM MATEMATHUKHU.
[IpuoputeTHBIMM 3ajayaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
pacIIMpPSIIOUIMMU U yCUJIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCSI:
pacIIMpeHne NPEACTABICHUS O T€OMETPUM KaK 4aCTU MHUPOBOU KYJIBTYPBI U
(dbopMHpOBaHNE OCO3HAHUS B3aMMOCBSI3U T€OMETPUU C OKPY>KAIOIIUM MUPOM;
(GopMHpOBaHHE TPEIACTABICHHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOXHEHIINX MAaTEMaTUYECKUX MOJEISX, IO3BOJIIOIIMX OIMCHIBaTh M M3y4aTh
pa3HbIE SBJICHMS OKPYXKAOLIEr0 MUpa, 3HAaHWE MOHATUMHOIO anmapara o pasaeiy
«CtepeomeTpus» yueOHOTO Kypca reOMEeTpHH;
dbopMupoBaHHUE YMEHUS BIaI€Th OCHOBHBIMH MOHATUSMHU O MPOCTPAHCTBEHHBIX
¢urypax u MX OCHOBHBIMHU CBOICTBaMH, 3HAaHHE TeopeM, (popMyd M yMEHHE HUX
IPUMEHATb, YMEHUS JI0Ka3blBaTh TEOPEMBI M HAXOJUTh HECTaHAAPTHBIE CIIOCOOBI
peleHns 3a1a4;
dbopMUpOBaHHE yMEHHs PaclO3HABATh HA YEPTEKAX, MOACIAX U B PEATbHOM
MHpE MHOTOTPAaHHUKHU U TEJIa BPAILIEHMs, KOHCTPYUPOBATh FEOMETPUUECKUE MOJIEIIN;
(GopMHpOBaHHE MOHUMAaHHUS BO3MOYKHOCTH aKCHOMAaTHYECKOI'O IOCTPOECHUS
MaTEMaTUYECKUX TEOpUl, (POPMUPOBAHUE MOHUMAHUS POJIM AKCUOMATUKH IIPH
IIPOBEJICHUN PACCYKIACHNN;
¢opMupoBaHHE YNPMEHMs BJIaJE€Th METOJAAMM JOKa3aTEeNbCTB U aJTOPUTMOB
peuIeHus, YMEHHUs UX NPUMEHSTh, IIPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS B XOJ€
pelICHUsT CTEPEOMETPUYECKUX 3alad M 3374a4 C IPAKTUYECKUM COJACPIKAHUEM,
(opMUpOBaHKE MPENCTABICHHUSI O HEOOXOUMOCTH JJOKA3aTENbCTB MPU 0OOOCHOBAHUU
MAaTeMaTHYECKUX YTBEPKICHUM U POJIM AKCHOMATUKUA B IIPOBEICHHUU JETYKTHUBHBIX
pacCyKJIeHUN;



pa3BUTHE ¥  COBEPILICHCTBOBAHME  WHTEJUIEKTYaJIbHBIX W  TBOPYECKHUX
CIOCOOHOCTEH O00ydJaronuxcsi, TMO3HABATEIHLHOW AaKTUBHOCTH, HCCIEAOBATEIIBCKUX
YMEHMM, KpUTUYHOCTH MBIIIEHUS, UHTEPECA K U3YUEHUIO T€OMETPUH;

(¢opMupoBaHue (YHKIUOHAJIBHOW TPAMOTHOCTH, PEJIEBAHTHOW TI'€OMETPUU:
YMEHHsI PAclo3HaBaTh MPOSBICHUS TE€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B pEalbHBIX KU3HEHHBIX CUTYallUIX U TPU H3YyYEHUU JPYTHX
y4e€OHBIX  NPEAMETOB,  IMPOSIBICHHUS  3aBUCUMOCTEH M 3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAIbHBIX CHUTyalluidl, HCCIEIOBaHUS IOCTPOCHHBIX MOJIENEH,
MHTEPIIPETALNHN IIOJTyUYEHHBIX PE3y/IbTATOB.

OCHOBHBIMH COZiepKaTeIbHBIMHU JTUHUSAMH yueOHOTo Kypca «['eomerpus» B 10—
11 knaccax sBasitores: «IIpsiMble U MIIOCKOCTH B MMPOCTPAHCTBE», « MHOTOrpaHHUKWY,
«Tena BpaieHus», «BeKTOpbl W KOOpAUHATHI B MPOCTPAHCTBEY, «/IBH>KeHHS B
IIPOCTPAHCTBEY.

CdhopmymupoBanHoe Bo DPI'OC COO TpeboBaHHE «yMETh OMNEPUPOBATH
HNOHSTUSIMWY», PEIEBAHTHBIMU T'€OMETPUU Ha YTIayOnEHHOM ypoBHE 00ydenus B 10-11
KJlaccaxX, OTHOCHUTCSI KO BCEM COJEpXaTelbHbIM JIMHUAM Y4eOHOTO Kypca, a
(opMUpOBaHKE JOTMUECKUX YMEHUN paclpeAeisieTcsi HE TOJIbKO M0 COJIEPKaTeIbHbIM
JUHUSM, HO U 10 rogam oOyuenus. CoxpepkaHue oOpa3oBaHHUs, COOTBETCTBYIOIIEE
OpeIMEeTHbIM  pe3yinbTaTaM  ocBoeHus DenepanbHoil  pabouell  IpPOrpaMMbl,
pacnpeeIEHHBIM 0 rojilaM 00y4YeHUs, CTPYKTYPUPOBAHO TaKHUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIMIMAIBHBIM BOIpocaM oOydaromuecss oOpamaimuch
HEOJHOKPATHO. OTO TIO3BOJSET OPraHu30BaTh OBJIAJICHUE I'E€OMETPUYECKUMHU
HNOHATUAMHM U HaBbIKAaMH IIOCJIEIOBATEIbHO M IOCTYNATENbHO, € COOIIOACHUEM
OPUHLIAIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKIIOYaTh B OOIIYI0 CHUCTEMY
reOMETPUUECKUX MPEICTaBICHUN 00YyYaroIuXCsl, pacuiupsas U yrayomss e€, oopasys
IPOYHBIE MHOYKECTBEHHBIC CBSI3H.

ITepexon k M3y4eHHIO T€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus i guddepennmanuu oOydeHHS,  MOCTPOCHUS
WHIMBHUIYaIbHBIX 00pa30BaTENIbHBIX MPOTPaMM, 00ECTICUUTh YIIIyONEHHOE U3YUeHHE
TeOMETPHUH KaK COCTaBJIAIONIeH yueOHoro npeamera «MareMaTukay;

HOJrOTOBUTH OOYyYaroMXcsd K IPOAODKEHNUIO U3yUEHUsI MaTEMATUKU C YYETOM
BbIOOpa Oynaymier npodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXKIY OOIIMM U
npodeccuoHaTbHBIM 00pa30BaHUEM.

Ha u3yuenue yueonozo kxypca «l'eomempusn» na y2nyonéunom ypoene
omeooumcs 204 uaca: 6 10 knacce — 102 uaca (3 uaca ¢ neoenio), ¢ 11 knacce — 102
yaca (3 uaca 6 HeoeJio).

COJAEP)KAHUE OBYYEHUA
10 KJIACC
[IpsiMble U IJIOCKOCTH B MPOCTPAHCTBE



OcCHOBHbBIE  TOHATHS ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpancTtBo. IloHATHe 00 aKCHMOMATUYECKOM TIOCTPOECHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHUHU U CIEACTBUSA U3 HUX.

B3auMHOEe pacronoxxeHue NpsMbIX B IMPOCTPAHCTBE: IIEPECEKAOIINEcs,
[apajulesibHble W CKpeluBaromuecs IpsMble. lIpu3Hakm cxpemmBaromuxcs
npsAMbIX. [lapajuienbHOCTD MPAMBIX M IUIOCKOCTEN B IIPOCTPAHCTBE: MAPAJUICIIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, MTAPAJUIEIBHOCTD TPEX MPSAMBIX, ApAJUIEIBHOCTD MPAMOU
u 1iockocTu. llapamnenbHoe M LEHTpabHOE IPOEKTHPOBAHME, N300pakeHHE
¢uryp. OCHOBHBIE CBOICTBa NapaUIEIBHOTO NPOEKTUpOBaHUA. M300pakeHue
buryp B mapajuiebHOM MPOEKIHMH. YTIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXy IPSAMBIMA B IPOCTpaHCTBE. [lapayuienpHOCTh IUIOCKOCTEN: MapalljiebHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
MPOCTPAHCTBEHHbIE (PUTYpbl HAa IUIOCKOCTH: TETpadap, Napajliesenurne,
MMOCTPOEHHUE CCUCHU.

IleprieHIMKYISPHOCTL NMPSAMON U IIJIOCKOCTH: NEPIEHINKYJIAPHBIE NIPSMBIE B
IIPOCTPAHCTBE, MpPsAMBIE NApPaUICIbHbBIE W NEPHNEHIUKYJSAPHbIE K IIOCKOCTH,
IPU3HAK IEPIEHIUKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O IpsSMOK
NEPIECHANKYJIIPHON IJIOCKOCTH. OpTtoronaisHoe IIPOCKTUPOBAHHUE.
IleprieHAMKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMsI PUTYPHI HAa TUVIOCKOCTh. [lepneHaAnKyasspHOCTh
IUIOCKOCTEN: TMPU3HAK NEPINEHIUKYIAPHOCTA JBYX IUIOCKOCTEU. TeopemMa O TpEX
NEPIEHANKYIIAPAX.

VYIibl B IPOCTPAHCTBE: YroJl MEXKIAY INPSMOM M IUIOCKOCTBIO, JBYI'DAaHHBIN
YIOJI, JIMNHENHBINA YroJl IBYIPaHHOIO yrijia. TpEXrpaHHbI U MHOTIOTPAHHBIE YTJIBI.
CBoiicTBa IJIOCKUX YIJIOB MHOTOIPAaHHOTO yriyia. CBOMCTBA INIOCKUX U JIBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB W CHUHYCOB UISI TPEXTPAHHOIO
yria.

MHoOrorpaHHUKH

Buapl MHOrorpaHHukoB, pas3BEépTka MHOrorpaHHuka. lIpusma: n-yrosbHas
npusMa, npsiMas 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTH MPU3MBI.
[Tapamnenenurnien, npsAMOYTroJibHBIN MapajuieIenuIie] U ero cBoicTBa. Kparyaiimme
IyTH Ha IOBEPXHOCTH MHOrorpaHHuka. Teopema Omnepa. IIpocTpaHcTBeHHas
teopeMa [ludaropa. [lupamuga: nN-yronpHas nupamujaa, npaBuiibHasg U yCeUEHHAs
nupamuel. CBolicTBa péGep M OOKOBBIX TpaHEl MNpaBUIBHONW MHPaMUJIBL.
[IpaBuibHBIE MHOTOTPAHHMKHW: IMpaBWJIbHAs NpU3Ma W NpaBUJIbHAS NHPaMHIA,
IpaBWIbHAs  TPEYrojpHas MUpaMHJIa W  [paBWIbHBIA  TeTpa’ap,  KyoO.
IIpencraBnenue 0 NpaBUIbHBIX MHOTOIPAHHUKAX: OKTa’Ip, NOACKASAP U UKOCADIP.

Boruncnenue 371eMEHTOB MHOTOTPAHHHUKOB: p&Opa, OuUaroHai u, YIJblL.
[Inomans OOKOBOM MOBEPXHOCTH W TOJHOM IMOBEPXHOCTU MPSAMOM MPHU3MBL,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOW IIOBEPXHOCTH MPSMON IPU3MBIL.
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[Inomans 6OKOBOM MOBEPXHOCTH U MOBEPXHOCTHU MPABUIIBHON MUPAMHIBI, TEOPEMa
O TUIOLIAAN YCEYEHHOW MUPAMHUJIBI.

CummMmeTpuss B NPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHMMETpUs B MNpPABUIBHOM MHOTOTPAHHHUKE: CHMMETPUS
napasuiesienunesa, CUMMETPHUSl MPABWIbHBIX MPU3M, CHUMMETPUS MPABUIbHOM
MUPAMUJIBI.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPBI KOJUTMHEAPHBIE, COHAIIPABIICHHBIE U POTUBOIIOJI0KHO
HaIlpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. /[eHCTBUS ¢ BEKTOPaMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOKEHUE BEKTOPA HA
yucio. CBOMCTBA CIOKEHHS BEKTOPOB. CBOKCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[TonsATHE KOMILTaHAPHBIE BEKTOPHI. [ [pU3HAK KOMIIJIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno napamnenenunena. Teopema o pa3IoKEHUHA BEKTOPA IO TPEM
HEKOMIUTaHApHBIM BeKTOpaMm. [IpsMoyronbpHas cuctema KOOpaAuHaT B
npoctpancTBe. KoopnuHatel Bektopa. CBA3b MEXAY KOOPIUHATAMH BEKTOPA U
KOOpPAMHATAMH TOYEK. YTOI MEXAY BeKTopaMu. CKaIIpHOE MTPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

Tesa BpameHnus

[ToHaTHs: UUAMHAPUYECKAsT TIOBEPXHOCTb, KOHHWYECKas IOBEPXHOCT,
chepuyeckas MOBEPXHOCTb, OOpa3yroue mnoBepxHocTed. Tenma BpalieHHs:
UWIMHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxenue cepbl
U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHUs Ha
wiockocT. Pa3Béprka nununapa u konyca. Cummetpusi chepsl U mapa.

O6beM. OcHoBHbIE cBoOMcTBAa 00BEMOB Tein. Teopema 00 o00bEME
OpsIMOYTOJILHOTO TMapajienenunena u ciaeactsus u3 He€. OObEM mnpsMol u
HAKJIOHHOM MPU3MBbI, IMIMHIPA, THpaMuAbl 1 KoHyca. OOBEM IIapa W 1mapoBOTrO
CErMEHTA.

KoMOunanmu Tten BpallleHHs M MHOTOrpaHHUKOB. [Ipu3ma, BhucaHHas B
UWJIUHAP, OIKCaHHasg okoJio uuinuHApa. llepeceuenne cdepsl u 1mapa ¢
miockocthio. Kacanuwe mapa u chepsl 1iockoctbio. [loHSTHE MHOrorpaHHUKA,
OMHUCAaHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOM B MHOTOTPAHHUK WU TEJIO
BpaLICHUSI.

[Inomaas MOBEpPXHOCTH UMIUHAPA, KOHYca, IUIoWAAb cPepbl U €€ yacTew.
ITonobue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAJICH TMOBEPXHOCTEH
noaoOHbIX ¢uryp. IlpeoOpazoBanue mnogodusi, romoreTus. PemieHue 3amad Ha
IIJIOCKOCTH C UCIIOIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHre ceueHril MHOTOTPAHHUKOB U TEJ BPALEHUS: CEYEHUS LMIIMHIpa
(mapajuielbHO ¥ TEPHEHIUKYJISIPHO OCH), CEUYCHHS KoHyca (TmapajuiesibHbIe
OCHOBAHHUIO U MPOXOJIAIINE Yepes3 BCpIHI/IHy)S, CEYEHHs 11apa, METOJbI TOCTPOCHUS



CEUYEHUI: METOJ CJIEJIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO]] MEpEeHoca
CEKYIIEH TIOCKOCTH.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bektopet B mpocTtpancTBe. Onepauuu Haa BeKTopamHu. BektopHoe
YMHOXEHHE BeKTOpoB. CBOICTBA BEKTOPHOTO YMHOXeHHs. [IpsiMoyrosbHas
cUcTeMa KOOpJIMHAT B mpocTpancTBe. KoopauHaTel BekTopa. Pasznoxkenue BekTopa
o 0azucy. KoopanHaTHO-BEKTOPHBIN METO] IPU PEIICHUH T€OMETPUUECKUX 3aad.

JABUKEeHHMS B IPOCTPAHCTBE

JBuxenusi npoctpanctBa. OrtoOpaxeHus. JIBukeHUsS U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWXKEHUW. Buubl ABWKEHUN: MapauieIbHBI TEPEHOC,
LEHTpaJIbHAsl CHUMMETpPUS, 3€pKajibHasi CHUMMETpPUS, IOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus noaodus. [psmas u cepa Diinepa.

IlianupyemMble  mpeAMeTHbIE  Pe3yJabTATbl  OCBOCHUA

NpuMepHOil padoyeili mporpaMmbl (0 roaamM OOy4YeHHSs ).

OcBoenne ydeOHOro Kypca «['eomeTpusi» Ha ypOBHE CpEIHEro
obmiero oOpa3oBaHUs JOJDKHO 0O€CTeUYMBATh JTOCTHIKEHHE CIICIYIOIINX
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 xkaacc

e CBOOOJIHO OMEPHPOBATH OCHOBHBIMU MOHATHUSIMH CTEPEOMETPUU TPU PEUICHUU
3aJ1a4y ¥ MPOBEICHUN MaTEeMaTUUECKUX PACCYKICHUH;

e TMPUMEHSATH AaKCHOMBI CTEPEOMETPUU U CIEJACTBUS W3 HHUX IMpPU PEUICHUU
reoOMEeTPUYECKHX 3a/1a4;

e KJIacCHU(PUIIMPOBATh B3aMMHOE PACIOJOXKEHHE TPSIMBIX B IMPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B TIPOCTPAHCTRE;

e CBOOOIIHO OMEpPUPOBATh MOHITHUSIMH, CBSI3aHHBIMH C YIJIAMH B TPOCTPAHCTBE:
MEXK]Ty TPSIMBIMU B MIPOCTPAHCTBE, MEXKIY MPSIMOU U TIIOCKOCTBIO;

e CBOOOJHO OMEPHUPOBATH MOHATUAMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;

e CBOOOJNHO pacmo3HaBaTh OCHOBHBIE BHUIBl MHOTOTPAaHHUKOB (IIPU3Ma,
nupamMua, MPSMOYTOIBHBIN MapajuieNenumne, Ky0);

e  KjaccuduIpoBaTh MHOTOTPaHHHKH, BBIOWpas OCHOBaHHS JUIS
KJ1accu(puKaIuu;

e CBOOOJHO OMEPUPOBATH MOHSATUSIMHU, CBI3aHHBIMU C CECUCHMEM MHOTOTPAHHUKOB
IUIOCKOCTEIO;

e  BBHINIOJIHATH TapaUIeIbHOE, IIEHTPAILHOE M OPTOTOHAJIBHOE MPOEKTUPOBAHUE
(uryp Ha MI0CKOCTh, BBITIOJIHATH W300pakeHust GUryp Ha INIOCKOCTH;

e CTPOUTHb CEUEHHS MHOTOTPAHHMKOB pPa3JIMYHBIMM METOJAMH, BBITIOIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKH W3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHUT
CBEpXY, COOKY, CHU3Y;



e  BBIUMCIATH IUIOIIATU MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma, MHUpPaAMHUIA),
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (POopMyT;

e CBOOOIHO ONEPUPOBATH MOHATHSIMU: CHMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U
TUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH (DUTYPHI;

e CBOOOJHO OMNEPUPOBATH TMOHATUSAMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e  BBINIOJHATH JCHCTBUS HAJl BEKTOPaMH;

e pemath 3aJauyd  Ha JOKa3aTelbCTBO MAaTEMaTHYECKUX OTHOLICHUH U
HAXOXXICHUE TEeOMETPUUYECKUX BEIMYMH, IPUMEHSS H3BECTHbIE METOJIbl IpU
pEIIeHNN MaTeMaTUYECKUX 3a/1a4 TOBBIIIEHHOTO M BBICOKOTO YPOBHSI CJIOKHOCTH;

e TPUMEHATH MPOCTEUIINE NPOrpaMMHBIE  CpPEACTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUIECKHX 3a/1a4;

e W3BJIEKATh, MpPeoOpa3oBbIBATE U  HMHTEPHPETHPOBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX I€OMETPUUECKHUX (hUTypax, MPEICTAaBICHHYI0O Ha 4yepTexax U
PUCYHKAX;

e TPUMEHATH MOJyUYECHHBIC 3HAHMUS Ha MPAKTHKE: CPAaBHUBATh U AaHAIM3UPOBATH
peanbHble CUTYallud, IPUMEHSTh U3yUeHHbIE TOHATHS B IIPOIECCE MMOUCKA PEILICHHS
MaTeMaTH4ecKd CcQOpMyJIMpPOBaHHOW MpOOIEeMbl, MOJCIUPOBATh pealbHbIe
CUTyalldd Ha fA3bIKE T'COMETPHUM, HCCIENOBaTh IOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BaHNEM I'€OMETPUUECKUX MOHATUN U TEOpEM, amnmnapara aareOpsbl, pemarb
MPAKTUYECKHE 3a/1a4¥, CBSI3aHHBIC C HAXOXKJCHHUEM I€OMETPUYECKHIX BEIHUYNH;

e UMETh MpPEACTaBIEHHs OO0 OCHOBHBIX JTamax pa3BUTHS TEOMETPUHM Kak
COCTaBHOM 4acTH (pyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

11 knace

e CBOOOJHO ONEPUPOBATH TIOHATHUAMHM, CBSI3aHHBIMM C LHAJIHMHIPHUYECKOH,
KOHHUYECKOM U chepruuecKoil MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI OTYUYCHHUS;

e ONEpUPOBATH MOHATUSIMH, CBSI3aHHBIMH C TEJIaMU BpAIIEHUS: LWJIUHIPOM,
KOHyCcOM, c(hepoii u mapowm;

e pacrmo3HaBaTh Tela BpalleHus (LUUIUHAP, KOHYC, chepa U map) U OOBACHATH
CHOCOOBI MOJTYYEHUS TE BPAILLECHHUS;

e KJIACCU(UIMPOBATH B3AUMHOE PACHOJIOKEHHE CHEpPhl U TIOCKOCTH;

e BBIYHCIIATH BEJTMUMHBI DJIEMEHTOB MHOTOI'PAaHHUKOB U TeJl BpaIlleHUs, 00bEMBI U
IJIOUIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHHS, TEOMETPUUECKHX TEJ C
npUMeHEeHuEM (HOpMYII;

e CBOOOAHO ONEPUPOBATH MOHSATHSAMHU, CBSI3aHHBIMH C KOMOWHAIMSMU Tell
BPAILEHUS 1 MHOTOIPaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy M OMMCaHHBIN
OKO0JI0 cepsl, cdepa, BMcaHHasi B MHOTOTPAHHUK WM TEJIO0 BpaIlleHUS;

e BBIUMCISATH COOTHOIICHHMSI MEXIYy IUIOMAIIMU TMOBEPXHOCTEH U 00BbEMaMu
MMOIO0OHBIX TEI;



e U300paxath u3ydaemble (PUTYPHI, BBIMOIHITH (BHIHOCHBIE) MJIOCKHE YEPTEKHU U3
PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS
TEJI BpAIllCHHUS,

e U3BJIEKaTh, UWHTEPHPETUPOBATL U  MpeoOpa3oBbiBaTh HHGMOpMaALUIO O
POCTPAHCTBEHHBIX I'€OMETPUUECKUX (UTypax, MPEJCTaBICHHYIO Ha 4YepTexax U
PUCYHKAX;

e CBOOOJIHO ONEpPUPOBAThH MOHITHEM BEKTOP B MPOCTPAHCTBE;

e  BBINOJIHATH OTNEpallMU HaJl BEKTOPAMH;

e 3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOP/IUHAT;

e pemaTh reOMETPUUYECKHE 33/JaYd Ha BBIYUCIICHHE YIJIOB MEXAY MPSMBIMH U
IJIOCKOCTSIMHU, BBIYUCIIEHHWE DPACCTOSIHUM OT TOYKM JO TJIOCKOCTH, B IIEJIOM, Ha
IpUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPHU PEIICHHH;

e CBOOOJHO OIEPUPOBATH MOHSATUSAMH, CBA3AHHBIMM C JBHUKEHUEM B
IIPOCTPAHCTBE, 3HATh CBOWCTBA JIBUKCHUM;

e BBIMOJHATH M300pPAKEHUS MHOTOTPAHHUKOB M TEl  BpAllEHUS TMpu
napajuieIbHOM MEPEHOCe, [IEHTPAIbHON CUMMETPHUH, 36pKabHOM CUMMETPHUH, TIPU
OBOPOTE BOKPYT MPsIMOM, peoOpazoBaHus Mo 100us;

e CTPOUTHb CEYEHUSI MHOTOIPAHHHMKOB M TEJ BpAIEHUS: CEUYEHUS IWIMHJIpa
(mapajuienbHO ¥ TEPHEHJUKYJISIPHO OCH), CEUYEHHUS KOoHyca (TmapajuielibHbIe
OCHOBAHUIO U MPOXO/SIIME Yepe3 BEPILNHY), CEUCHHUS 1apa;

e HCIOJB30BAaTh METOJbI IOCTPOEHUS CEUEHMH: METOJA CJENOB, METO/[
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH IMITOCKOCTH;

e  JIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKICHHUS;

e TPUMEHATH reoMeTpuYeckue (HaKThl IJi1 PEUICHHUs] CTEPEOMETPUUECKUX 3ajad,
MPEIOJIaraloINX HECKOIBbKO IIaroB PELICHUs, €CIIM YCIOBUS IPUMEHEHHS 3aJaHbl
B SIBHOU M HESBHOM (opme;

e pemarb 3aJayd  Ha JIOKa3aTebCTBO MAaTEMAaTHYECKHUX OTHOIICHUM U
HAXO0X/ICHUE T€OMETPUYECKUX BEITNYNH;

e TPUMEHATH MPOTPAMMHBIE CpPEACTBA M 3JIEKTPOHHO-KOMMYHHUKALMOHHBIE
CUCTEMBI IPY PELICHUN CTEPEOMETPHUUECKUX 3a7ay;

® [IPUMEHSTH NMOJIyYCHHbIC 3HAHUS HAa MPAKTUKE: CPABHUBATh, AHAJIM3UPOBATDH U
OLICHUBATh PEAIbHbIEC CUTYAIIMH, IPUMEHATh U3YyUYEHHBIE MOHSTHSI, TEOPEMBI,
CBOMCTBA B IPOIIECCE NMOMCKA PEUIEHUSI MaTEMAaTUYECKU CPOPMYITUPOBAHHOM
po0JIeMbl, MOAETUPOBATH PEAJbHBIE CUTYALlMU Ha SI3bIKE T€OMETPUH, UCCIIEI0BAThH
MOCTPOCHHBIE MOJIENIN C HUCTIOIb30BaHUEM F€OMETPUUECKUX OHATUN U TEOPEM,
anmnapara anreOpsbl, peraTh NPaKTUYECKUE 3a/1a4M, CBI3aHHbIE C HAXOXKIACHUEM
r€OMETPUYECKUX BEITUYHH;

MMETh MPEACTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHs T€OMETPUH KaK COCTaBHOM
yacTu (PyHIaMEHTa Pa3BUTHUS TEXHOJOTUH.



TEMATHYECKOE IINTAHUPOBAHMUE, 10 KJIACC

KoJsun4yecTBo 4acoB
Ne HaumenoBaHue pa3jieioB
Kontpoasubie  IIpakTnyeckue
n/n TeM MPOrpaMMBbl Bcero
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23 1
9 B3anmuoe pacnonoxkenue 6 1
MPSIMBIX B POCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U 3
IJTIOCKOCTEM B MPOCTPAHCTBE
4 [lepneHUKyYISIPHOCTD MPSMBIX U o5
MJIOCKOCTEHN B IPOCTPAHCTBE
VYTIIBI ¥ paccTOSHUS 16
MHororpanHuku 7
BekTops! B IpocTpaHcTBE 12
3 [ToBTOpeHme, 0600IIEHNE U 5 5
cucTeMaTH3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10
FIPAOTD NN 102 6 0
11Ul ' AIvVIIVIE
KoaunvecTBo wacop
HaumeHoBaHue pa3iesioB U
Ne n/mm Konrpoabnbsie IlpakTnyeckue
TeM NMPOrpaMMbI Bcero
padoTsI padoThI
1 AHanuThuyeckasi reoMeTpus 15 1
5 [ToBTOpEeHHE, 0000IICHNE U 15 1
cUCcTeMaTH3alus 3HaHU!
3 OO6BEM MHOTOTrpaHHUKA 17
Tena BpameHus 24
5 [lnomany MoBepXHOCTH U 9 1
00BEMBI KPYTIIBIX TEJ
6 JIBrokeHUS 5 1
7 [ToBTOpEeHHE, 0000IICHNE U 17 5
cUCcTeMaTu3alus 3HaHUu!
OBILIEE KOJIMYECTBO YACOB I10 102 3 0

ITPOTPAMME

anue TEOMETPMUS, 10 kinacce

(34 B Heaemr0, 34 yueOHBIX Heaeau, uToro — 102 )
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Ne n/n Jama
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Tema ypoka

BBenenue B cTepeoMeTpuio -23u




1
Heoens

OcHOBHBIE NTpaBUiIa U300paXKEHHS HA PUCYHKE TUIOCKOCTH, MapaiebHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka.

[ToHsiTHs cTepeoMeTpUn: TOUKA, MpsMasi, INIOCKOCTb, TIPOCTPAHCTBO.
OCHOBHBIE

MpaBuiia H300pakeHHsl Ha PUCYHKE TUIOCKOCTH, MapauIeTbHbIX
MPSIMBIX(OTPE3KOB), CEPEAMHBI OTPE3KA.

[ToHsATHSA: epecekarolecs IIOCKOCTH, IepeceKaroIuecs npsamas u
[JIOCKOCTB;
[10JIyTIPOCTPAHCTBO.

2
Heoens

[ToHsATHSA: epeceKaroLUecs MII0CKOCTH, IEPECEKAIOLIUECS NPsAMas U
[JIOCKOCTB;
10JIyTIPOCTPAHCTBO.

MHororpaHHUKH, N300paKEeHHE MPOCTEHIINX IPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYIOIUX OOBEKTOB.

MHoOTrorpaHHUKH, N300pakeHNE MPOCTEUIINX IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX OOBEKTOB.

~

3

oo

Heoens

AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIEICTBUS U3 HUX.

AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIEICTBUS U3 HUX.

AKCHOMBI CTEPEOMETPHUH U NEPBBIE CiIeCTBUS U3 HUX. CrocoObI 3a1aHus
MPSIMBIX U TUIOCKOCTEH B TpocTpancTBe. O003HAYEHUS MPSMBIX U TIIIOCKOCTEH.

10

4
Heoens

11

12

300paxxeHne ceueHnii TupaMu/Ibl, Ky0a U IpU3Mbl, KOTOPbIE MPOXOAST Yepes
X

pebpa. 3o0pakeHue repecevueHus MoMydeHHbBIX ITOCKOCTel. PackpammBanue
MOCTPOCHHBIX CEUEHUN Pa3HBIMU [[BETAMHU.

MN300pakeHne CeYeHMIA MUPaMUIbI, Ky0a U IPU3MBbI, KOTOPBIC TIPOXOIST Yepes3
X

pebpa. 3o0pakeHne repecevyeHus MoMydeHHbBIX IITOCKOCTel. PackpammBanue
MOCTPOCHHBIX CEUEHUN Pa3HBIMU [IBETAMHU.

M300paxkeHue ce4eHU i MUpaMuIbl, Ky0a M IPU3MbI, KOTOPBIE IIPOXOAAT Yyepe3
uxpebpa. M300pakeHne nepeceyeHust MoJIydeHHBIX TUIOCKOCTEH.
PackpaivBanue

[OCTPOEHHBIX CEYEHHH Pa3HBIMHU [IBETAMHU.

13

Heoens

14

15

M300paskeHue CeueHH MUPaMUIbl, Ky0a U MPU3MbI, KOTOPBIC IPOXOIAT Yepe3
X

pebpa. N300paxkeHue repeceueHus MoaydeHHbBIX MII0CKOCTel. PackpammBanue
MOCTPOCHHBIX ceueHuu Pa3HbIMU [IBCTAMM.

Meton cieaoB ISl HOCTPOCHUS CEYEHU M.

MeTton crefoB AJig NOCTpoeHUs ceueHui. CBOICTBa IepeceueHuil NpsSIMbIX U
[JIOCKOCTEMN.

16

6
Heoens

17

18

Metoq cienoB 1 MOCTpOeHUsl ceueHuil. CBOMCTBA MEPECEUCHU I TTPSMBIX U
MJIOCKOCTEH.

[TocTpoeHue cedeHuit B mupamuae, Kyoe o TpeM Toukam Ha pedpax.
Co3nanue
BBIHOCHBIX YEpTEKEH U 3alKCh I1aroB MOCTPOSHUSL.

[TocTpoeHue ceyeHuit B mupamuie, Kyoe o TpeM ToukaMm Ha pedpax.
Co31aHNEBBIHOCHBIX YePTEKEH U 3aITUCh IIAr0B MOCTPOCHHUS.

19

Heoens

20

[TocTpoeHue ceueHuil B mupamue, Kyoe 1o Tpem Toukam Ha pedpax.
Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aIIUCh IIATOB MOCTPOCHUSL.

[TocTpoeHue ceyeHuit B mupamuie, Kyoe o TpeM Toukam Ha pedpax.
Coznanue

BBIHOCHBIX qepTemeﬁ M 3aIllMCh IaroB MOCTPOCHUS.

10




21

[ToBTOpEHUE MIAHUMETPUU: TEOPEMA O MPOTIOPIIHOHATBHBIX OTPE3KAX.
ITomoOue
[TPEYTOIbHUKOB.

8
Heoens

23

[loBTOpEHME mIaHuMETpUn: Teopema MeHenasi. Pacuersl B ceueHUsAX Ha
BbIHOCHBIX YCPTECIKaAX. I/ICTOpI/I}I Pa3sBUTHUA INIAHUMCTPHUU U CTCPCOMCTPHUHU.

KonTposbHasi pabora Nel «Akcnomsbl crepeomerpuu. CeueHus»

B3anMHoe pacnosioskeHue NPSIMBIX B IPOCTPAHCTBE — 64

24

B3auMHOE pacroiokeHne NpsIMBIX B TpocTpaHcTBe. CKpenBaromuecs
[psIMBIE.

[Ipu3Haku ckpemuBaromuxcs npsaMbIxX. IlapamnensHelie npsMble B
[IPOCTPAHCTBE.

25

0

Heoens

26

27

TeopeMa 0 CyIIECTBOBAHUU U €JUHCTBEHHOCTH IIPSIMOM MapajuIesIbHON JaHHOM
MPSMOI, MPOXOISIIECH Yepe3 TOUKY MPOCTPAHCTBA U HE JIeKalllell Ha JaHHOU
npsiMOM. JIeMMa 0 epecedyeHny apajuIeNIbHbIX MPSIMBIX INIOCKOCTBIO.

[TapamienbHOCTD TpeX NpsMBIX. Teopema 0 Tpex NapajuIeIbHbIX MPSMBIX.
TeopeMa 0 CKpEIUBAOIUXCS IPSIMBIX.

[TapannenbHoe npoekTupoBaHue. OCHOBHBIE CBOMCTBA MapajliIEIbHOIO
npoeKTHpoBaHus. M300paxkeHue pa3HbIX GUTyp B MapauieIbHON MPOEKINH.

28

10
Heoens

29

LleHTpanbHas IPOEeKLUs. YTOJ C COHAIIPABICHHBIMUA CTOPOHAMHU. YTOJI MEKIY
[IPSIMBIMHU.

3a1auM Ha JOKa3aTeIbCTBO U UCCIIEOBAHNE, CBA3AHHBIE C PACIOI0KEHUEM
[IPSIMBIX B IPOCTPAHCTBE.

IMapa/ieJbHOCTHh NPSIMBIX M IVIOCKOCTEH B MPOCTPaHCTBE — 84

30

[ToHATHS: MapauIeIBHOCTD IPSAMOM U INIOCKOCTH B IpocTpaHcTse. [IpusHak
NapajuIeIbHOCTH MPSIMON U TIOCKOCTH. CBOICTBA NapajuIeIbHOCTU
MIPSIMOM UIUIOCKOCTH.

31

11
Heoens

32

33

FCOMeTpI/I‘IeCKI/Ie 3aJa4M Ha BbIYHUCIICHHUEC U 1OKa3aTCJIbCTBO, CBA3aHHBIC a
MapaljICJIbHOCTBIO IPAMBIX U IIOCKOCTEH B MMPpOCTPAHCTBC.

[TocTpoeHne cedeHus, MPOXOASILEro Yepe3 JAHHYIO MPSIMYIO Ha YEPTEKE U
[apaJuIeJIbHOTO APYrou npsMoi. Pacuer oTHOIIEHUN.

[TapamiensHas IpoOeKIUs, IPUMEHEHHUE JIJIsl TIOCTPOCHUSI CEUeHU Kyba u
napasuienenunena. CBoicTBa napajuiesenuneaa u Npu3Msl.

34

12

35

Heoens

36

[TapamiensHble IOCKOCTU. 1IpU3HaKy MapauIeIbHOCTH ABYX INIOCKOCTEH.

TeopeMa 0 nmapajuIeTIbHOCTH U €IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAALIEH
uepes
TOUYKY, HE IPUHAIESKALYIO JAHHOU MIJIOCKOCTH U CJIEACTBUS U3 HEE.

CBolicTBa napauieabHbIX IJIOCKOCTEN: 0 MapaIeIbHOCTU IPSIMBbIX
[EpECEUCHUS
[IPU NEPECEYEHUN JBYX MTApAJUIEIbHBIX MIJIOCKOCTEN TPETHEN.

37

13
Heoens

CBoiiCTBa MapaJJICIBHBIX TIOCKOCTEH: 00 OTpe3Kax MmapauieIbHBIX MPSIMBIX,

BAKIIFOYCHHBIX MCKAY MapaJlJICTIbHBIMU IIJIOCKOCTAMM,; O ICPCCCUCHUU HpHMOﬁ
C
JBYMS ITapPpAJJICIIbHBIMHU IIJIOCKOCTSAMM.

IlepneHAMKYISAPHOCTH NPSAIMBIX U IVIOCKOCTEl B MIPOCTPaHCTBe — 259

38

39

[ToBropenue: Teopema Iludaropa Ha MIOCKOCTH.

[ToBTOpEHME: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

40

14

41

Heoens

42

CoiicTBa Ky0a U IPSIMOYTOJILHOTO TIapaJlIeIeTUIea.

Brruncienue JUIMH OTPE3KOB B KyOe U IPSIMOYTOJIBHOM TMapalljiesienuIeie.

[IeprieH IUKYIAPHOCTD NPSAMOM U IIIOCKOCTH. [Ipru3HaK neprnesiuKyIspHOCTH
[IPSIMOM U INIOCKOCTH.

43

15
Heoens

[IeprieH IUKYISPHOCTD MPSAMOM U IIIOCKOCTH. IIpu3HaK neprneHIuKyIspHOCTH
[IPSIMOM U INIOCKOCTH.

11




44

Teopema 0 CylecTBOBaHUM U €AMHCTBEHHOCTH MPSAMOM, TPOXOISIIECH uepes
TOUYKY MPOCTPAHCTBA U NEPIIEHIUKYISIPHON MIOCKOCTH.

45 [1nockocTH ¥ EPIEHIUKYJIIPHBIE UM NIPSMbIE B MHOTOTPAHHUKAX.
A6 16 [1710CKOCTH U NEPIIEHIUKYIISIPHBIE UM IIPSIMBbIE B MHOTOIPAHHUKAX.
a7 Heoens [TepnieHquKymsp U HakIoOHHaA. [TocTpoenue neprnenauKyispa u3 TOYKU Ha
MPSIMYIO.
48 [lepnennukynsip u HaknoHHas. [locTpoeHue neprneHuKyIIsipa U3 TOUKU Ha
[PSIMYIO.
49 17 Teopema o Tpex neprneHauKyispax (nmpsmas u oopatHas)
50 Heoensn Teopema o Tpex neprneHauKyispax (npsmas u oopaTHas)
51 'YT0JI MEXTy CKPEIIMBAIOIIUMHUCS TPSIMBIMH.
52 18 [Tonck nepneHANKYISAPHBIX MPSMBIX C TOMOLIBIO IEPIEHIUKYIISIPHBIX
Heoensn MJIOCKOCTEM.
53 OpTOroHaIbHOE IPOSKTHUPOBAHHUE.
54 [TocTpoeHue ceueHuit Kyda, mpU3Mbl, MPABUILHON MUPAMUIBI C TOMOIIBIO
OPTOrOHAJILHOU IPOEKILIUH.
55 19 [TocTpoeHue ceueHuit Kyoa, mpU3Mbl, MPABUILHON MUPAMUIBI C TOMOIIBIO
Heoens OPTOTOHAJILHOW MTPOEKIIHH.
56 CumMMeTpHs B IPOCTPAHCTBE OTHOCUTENBHO II0cKoCTH. [limockocTn
CUMMETpUN B
MHOTOTPaHHHUKAX.
57 [Tpu3Hak NepreHUKYIIPHOCTH IPSIMON U TIIOCKOCTH KaK CJIEJICTBUE
CUMMETPHUH.
58 20 [IpaBuiIbHBIE MHOTOTPAHHUKH. Pacuér pacCTOAHMM OT TOYKH [0 INIOCKOCTH.
59 Heoensn [IpaBusIbHBIE MHOTOTPAaHHUKH. Pacuér pacCTOAHMM OT TOYKH 0 INIOCKOCTH.
60 CriocoObI OIYCTUTh EPIEHIUKYIISAPbI: CHMMETPHS, CABUT TOUKH T10
MapasuiebHON MPSIMOU.
61 21 CIBUT 110 HEMapajuIeIbHON NPSAMOI, U3MEHEHNUE PACCTOSIHUM.
62 Heoens KontpoJsibHas padora Ne 2 «B3aumHoe pacnoJioskeHue NpsiMbIX U
MJIOCKOCTEH B MPOCTPAHCTBE»
Yrasl u paccrossuus — 164
63 [loBTOpEHUE: Yroa Mexay NPSIMBIMU Ha INIOCKOCTH, TPUTOHOMETPHUSI B
[IPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB.
64 22 [loBTOpEHME: YrOa MEXAY CKPEIIUBAIOLIIUMUCS TPSIMBIMU B IPOCTPAHCTBE.
65 Heoenn ["eoMeTpHuuecKre METOABI BEIUMCIIEHUS yIiIa MEXKAY NPSMBIMH B
MHOTOTpaHHHUKAX.
66 J[ByrpanHbiii yroi. CBOMCTBO JIMHEWHBIX YIJIOB IBYTPAHHOTO yTJa.
67 23 [lepnenauKymnsipHble MI0cKOCTH. CBONMCTBA B3aUMHO MEPIEHIUKYISIPHBIX
Heoensn MJIOCKOCTEM.
68 [Ipu3HaK NepHneHAUKYIIPHOCTH INIOCKOCTEN; TEOpEMA O MIPSIMOH I1EPECEUCHUs
NIBYX TJIOCKOCTEW NMEPIIEHIUKYISAPHBIX TPEThEH MITOCKOCTH.
69 [TpsiMOoyTroBpHBIN Mapasiesienunen; Kyo; N3MepeHus, CBOHCTBa
MPSIMOYTOJIBHOTO
napajuieJaenunena.
70 24 TeopeMa 0 quaroHainu NpsIMOYIrOJIbHOIO NapaJlIeIeuIea U CIEACTBUE U3
neoens Hed.
71 CrepeoMeTprUecKue U MPUKIIAIHBIE 3a7a4l, CBA3aHHBIE CO B3aUMHBIM
PaCIOI0KEHUEM MPSMBIX U MJIOCKOCTEH.
72 [ToBTOpEHME: CKpELIMBAIOIIKECS NIPSIMBIE, IAPAJUIEIIbHBIC IUIOCKOCTH B
CTaHJapTHBIX MHOTOTPaHHHUKAX.
73 25 [Tapa napajienbHbIX IVIOCKOCTEW Ha CKPELIMBAIOLIUXCS MTPSMBIX, PACCTOSHHE

MCKAY CKPCIIUBAIOIMMUCS MPAMBIMHA B IIPOCTHIX CUTyallMsIX.
L Z




74 Hedens PaccTosiHME OT TOYKH /10 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TIOCKOCTH.
75 BrruricneHue pacCTOSTHUNA MEXy CKPEIIMBAIOIIIUMHUCS MPSMBIMH C TIOMOIIIBIO
MEPIICHIUKYISIPHOU MIIOCKOCTH.
76 26 TpexrpaHHbIi yroj, HEPAaBEHCTBO I TPEXIPaHHBIX yriioB. Teopema
Heoensn [Tucdaropa,
TEOpEeMbl KOCUHYCOB M CUHYCOB JJIsl TPEXTPAHHOTO yIJIa.
77 DNeMEHTHI CPEPUUECKOI TEOMETPHUH: TEOIe3NUECKUE INHUU Ha 3eMIle.
78 KonTpoJsbHasi padoTa Ne 3 «YTJIbl B PACCTOSTHUS»
MHOrorpaHHuKH - 74
79 27 Cucremaruzaius 3HaHUN «MHOTOTpaHHUK U €r0 3JIEMEHTHD)
80 Heoens [Tupamuna. Buaer nupamu. [IpaBunsHas nupamuma.
81 [Tpusma. [Tpsimast u HakToHHAs pyu3Mel. [IpaBuiibHAS TpU3Ma.
82 28 [Tpsimoit mapasienenumne, NpsSIMOYTroIbHBIN Mapaieienume, Kyo.
83 Hedens Brimykisle MHOTOrpanHukd. Teopema Ditnepa.
84 Brltykiapie MHOrorpanHuku. Teopema Oiiiepa. [IpaBuiibHbIE 1
MOJTyTIpaBUJIbHbIE
MHOTOTPAHHHKH.
85 29 KonTposbHas padora Ne 4 « MHOrOrpaHHHKID)
Heoensn
BexTophl B npocTpancTBe — 124
86 [TonsaTne BEKTOpa HA TUIOCKOCTH U B IPOCTPAHCTBE.
87 CyMMa BEKTOPOB.
38 30 Pa3HOCTH BEKTOPOB.
89 Heoensn [IpaBuiio mapasienenumnena.
90 'YMHOXEHHE BEKTOpa Ha YUCJIO.
01 31 PaznoxxeHne BeKTOopa 1o 6a3ucy Tpex BEKTOPOB, HE JIeKAIIUX B OJHON
Heoensn [IJIOCKOCTH.
02 CxansipHO€ POU3BEICHNUE.
93 Brrunciienue yria Mex 1y BEeKTOPaMHU.
94 32 [Ipocreiimme 3a1a4u ¢ BEKTOPaMH.
95 Hedens [Ipocreiimme 3a1a4u ¢ BEKTOPaMH.
06 [pocreiimme 3a1a4u ¢ BEKTOPaMH.
o7 33 [Ipocreiimne 3a1a4n ¢ BEKTOpaMH.
Hedensn
IloBTOpEeHuUe, 00001IeHNE U CHCTEMATH3AMS 3HAHMI — S4
98 O06o01eHre u cucTemMaTu3anus 3HaHui «B3anMHOE pacnoioKeHUE MPSMBIX |
MJIOCKOCTEN B TPOCTPAHCTBE
99 O06001eHre U cucreMaru3anus 3HaHui « MHOTOTpaHHUKN
100 34 ToroBast KOHTpoOJIbHAs paboTa
101 Heoensn ToroBast KOHTpOJIbHAs paboTa
102 O06o001IeHre U CUCTeMaTH3alMsI 3HAHUH: aHATIN3 KOHTPOJIBHOM padoTHI.
HTOI'O - 1024
IHoypouHnoe niiannpoBanue I'eomerpusi, 11 kiaace
(3 4 B Heae10,34 yueOHBIX Hellelb, UTOro-102 )
We n/n | /[ama Tema ypoka
Ilhan \(Dakm
AHaJuTHYeCKas reoMeTpus - 154
1 [ToBTOpenue Tembl «KoopAHMHATHI BEKTOpA HA TUIOCKOCTH U B IPOCTPAHCTBE
2

[TosTOpenne TeMbl «CKaJIPHOE NPOU3BEIECHUE BEKTOPOB)
1O




[ToBTOpeHUE TEMBI «BBIYMCIICHHS YIIIa MEXAY BEKTOPAMU B IIPOCTPAHCTBE)

[ToBTOpEeHUE TEMBI «Y paBHEHUE IPSIMOU, IPOXOASILEH Yepe3 ABE TOUKU

'YpaBHEHME IIJIOCKOCTH, HOPMaJlb, YPaBHEHHE TUIOCKOCTH B OTPE3KAX.

'YpaBHEHME IIJIOCKOCTH, HOPMaJlb, YPaBHEHUE TUIOCKOCTH B OTPE3KAX.

BexTopHOE IpoU3BEICHNUE.

JInHeHbIE HEPABEHCTBA, JIMHEHHOE TPOTPAMMHUPOBAHUE.

JIvHeHbIE HEPABEHCTBA, JIMHENHOE IPOTrPaMMHUPOBAHUE.

10 AHaJTUTHYECKHE METOIBI pacuéTa yriia Me 1y IPSIMBIMU B MHOTOTpaHHUKAX.

11 AHaJIUTHYECKHE METO/IbI pacuéTa yriia Mex1y IpsIMbIMU B MHOTOI'paHHUKaX.

12 Dopmysa pacCTOSIHUS OT TOYKHU 0 IJIOCKOCTU B KOOPJIUHATAX.

13 HaxosxieHrne pacCTOSTHHUM OT TOYKHU JI0 TNTIOCKOCTH B Ky0e.

14 HaxoxneHue pacCTOSHUN OT TOYKH JI0 TIJIOCKOCTH B MPABUIILHON TUPaMU/IE.

15 KontpoJsibHas padora Ne 1 «AHaTUTHYECKAasi TeOMeTPUs

IToBTOpEHue, 0000meHNe U cucTeMaTu3auus 3HAaHU «MHororpanauku. CedeHus
MHOTOTPAHHUKOB)» —
154

16 CeueHHs] MHOTOTPaHHUKOB: CTaHIapTHBIC MHOTOTPaHHUKHU.

17 CeueHus1 MHOTOIPaHHUKOB: METO/] CIIE/I0B.

18 CedeHnsI MHOTOTPAHHUKOB: CTaHIaPTHBIE IIJIOCKOCTH, ITEPECEUECHUS PSIMBIX U
MJIOCKOCTEM.

19 [TapanienbHble TpsIMbIE U MJIOCKOCTH: MapalielbHble CEUEHUSI.

20 [TapaienbHbIC PSMBIC U TUIOCKOCTH: PacYeT OTHOIIICHUM.

21 [MapanienbHbIe MPSMBIC U INIOCKOCTHU: YIIIBI MEXKTY CKPEIINBAIOIIUMUCS
MPSIMBIMHU.

22 [TeprieHIUKYISIPHBIE IPSMBIC U IJIOCKOCTHU: CTAHIAPTHBIE MTAPBI
MEePIEeHIUKYISAPHBIX JIOCKOCTEN U MPSIMBIX, CHMMETPUH MHOTOI'PaHHUKOB.

23 [leprieHquKyIIpHBIE TPSIMBbIE U TUIOCKOCTH: TEOPEMa O TPEX MEePHEHAUKYIISIpax.

24 [ lepnenAuKyIsIpHBIE TIPSIMBIE U TIOCKOCTH: BBIYMCIICHUS JJIVH B
MHOTOTPaHHHUKAX.

25 [ToBTOpEHUE: MIIOMIATN MHOTOYTOJILHUKOB, ()OPMYJIBI JJIs TUIOIIA ICH,
COOOpaxeHMsI OO0,

26 [ToBTOpEHME: TTOIIA I MHOTOYTOIFHUKOB, (DOPMYJIBI JUTS TLTOIIIAICH,
COOOpaxeHMsI OO0,

27 [ToBTOpEHME: TTOIIAI MHOTOYTOIBHUKOB, (DOPMYJIBI JUTS TUTOIIAICH,
COOOpaKeHHS TO00MUS.

28 [1monaan ceyeHnit MHOTOTPaHHUKOB: TUIOIIAIA TOBEPXHOCTEM, pa3pe3aHus Ha
HYaCTH, COOOpaKEHHUS MOT00USI.

29 [1monaan ceyeHnii MHOTOTPaHHUKOB: TUIOIIAIA TOBEPXHOCTEM, pa3pe3aHus Ha
HYaCTH, COOOpaKEHHUS MOT00USI.

30 KontpoabHasi padora Ne 2 «IloBropenune: MHuororpanHuku. CeyeHust
MHOTOTPAHHUKOB)»

O0bém MHOTOrpanHuka — 174

31 O06bem Tena. O0beM MPSMOYTOJIBHOTO MapasuIeeIUIe 1a.

32 3amaun 00 ynBoeHHH Ky0a, 0 KBaaparype Kyda; 0 TPUCEKIIUH yriia.

33 CrepeoMeTpHUECKHE 33]]a4H, CBSI3aHHBIE C 00BEMOM MPSMOYTOJIBHOTO
napajuJiejenunesa.

34 [TpuxnanHbie 3aa4n, CBSI3aHHbBIE C BEIYUCICHUEM 00beMa MPSIMOYTOJIbHOTO
napajuJiejenunesa.

35 O0BeM npsMON IPU3MBI.

36 CtepeoMeTpHUuecKHE 3a]]a4l, CBSI3aHHbIE C BBIYUCICHUEM 00BEMOB MIPSIMO
MPU3MBIL.

37 [Ipuknagabie 3aaaun, cBs3atiibie ¢ 00BEMOM MPSIMON TPU3MBI.




38 Brrurcnenue 00beMOB Tell C TOMOIIBIO OIpeieIeHHOro nHTerpana. Oonem
HaKJIOHHOM TPU3MBI.

39 Brrurcnenue 00beMOB Tell C TOMOIIBIO OpeielIeHHOro nHTerpana. Oonem
HaKJIOHHOW MUPaMU/IbI.

40 Dopmyna oobema mupamuabl. OTHOIIEHHE 00FEMOB TUPAMUJL C OOIITUM YTIIOM.

41 dopmyna oobema mupamuabl. OTHOIIEHHE 00BEMOB TUPAMHUJL C OOIITUM YTIIOM.

42 CrepeoMeTpHUYECKHE 3a]auH, CBSI3aHHbIE C BEIYUCIEHUEM 00BEMOB HAKJIOHHOM
MPU3MBIL.

43 CTepeoMeTpHUeCKUe 3a]]a4, CBI3aHHBIE C 00BhEeMaMH MUPAMUJIBL.

44 [Mpuknanneie 3ana4un o Teme «OOBEMBI TE», CBI3aHHBIE ¢ 00bEMOM HAKIIOHHOU
MPU3MBIL.

45 [Mpuknanueie 3ana4un o Teme «OO0BEMBI TEN», CBSI3aHHBIE ¢ 00BEMOM MTUPAMHU/IBI.

A6 [Tpumenenne 06beMoB. Bbruucienue paccTosHUs 0 TIOCKOCTH.

47 KontpoabHasi padora Ne 3 «O0beM MHOTOTPAHHUKA)

Tena Bpamenus — 24y

A8 [ {nmuHprdeckas MOBEPXHOCTh, 00pa3yromue MUINHAPUISCKONU MTOBEPXHOCTH.

49 [{nmuaap. [psamoit kpyrosoi nuiuuaap. [lnomaas NOBEpXHOCTH IWIMHAPA.

50 Konunueckast moBEpXHOCTb, 00pa3yronue KOHMUecKoi nosepxHoctu. Konyc.

51 CeueHne KOHYyca MII0CKOCTHIO, TapalieIbHON TUIOCKOCTH OCHOBaHUSI.

52 'Y ceueHHsbIi kKoHyC. 300paskeHNEe KOHYCOB U yCEYEHHBIX KOHYCOB.

53 [Tnomaap GOKOBOM ¥ MOJHOM MOBEPXHOCTH KOHYCA.

54 [Tnomaae 60KOBOM M TOTHOM MOBEPXHOCTH KOHYCA.

55 CrepeoMeTprUecKue 3aJ]a4i Ha JI0KAa3aTeNbCTBO U BEIYUCIICHUE, TOCTPOECHUEM
CEUEHUN LIWIMHAPA, KOHYCA.

56 CtepeoMeTprUeCcKUe 3a]]a91 Ha I0KA3aTeIbCTBO U BHIYHCICHUE, TOCTPOCHUEM
CCUCHUH MIIIMHPA, KOHYCA.

57 [IpukagHbie 3a/1a4d, CBI3aHHBIC C IMJIHHIPOM.

58 [IpukiagHbie 3a1a4, CBI3aHHBIC C IHJIMHIPOM.

59 Cdepa u map.

60 [Tepeceuenue chepsl U mapa ¢ miockocTbio. Kacanue mapa u
cheprITuIocKOCThIO. By 1 m300pakenune mapa.

61 [lepeceuenue chepsl U mapa c miockocTeio. Kacanue mapa u cepbl
MI0CKOCTHIO. By n n3obpakeHnue mapa.

62 'YpasHenue chepsl. [Lnomans chepsl u ee gacTeil.

63 CummeTtpus cepsl 1 mapa.

64 CTtepeoMeTprUYEeCKHE 3a/1a4l Ha I0KA3aTeJIbCTBO U BHIUUCIICHUE, CBS3aHHBIC CO
chepoil u mapom, MOCTPOSHUEM UX CEUEHUHN TIIIOCKOCTHIO.

65 CtepeoMeTpruecKre 3a7a9i Ha I0Ka3aTeIbCTBO U BRIYMCIICHHUE, CBS3aHHBIC CO
chepoil u mapom, MTOCTPOESHUEM UX CEUEHUHN TIIIOCKOCTHIO.

66 [TpuxiiagHbie 3aa4u, CBSI3aHHbBIE CO CEPOIl U MIAPOM.

67 [ToBTOpEHUE: OKPYKHOCTH HA TNIOCKOCTH, BEIYUCIICHUS B OKPYKHOCTH,
CTaHJapTHBIE TTOJO0USI.

68 Pa3nraHple KOMOMHAITMY TEJT BpaIleHUs 1 MHOTOTPAaHHUKOB.

69 3amaun 1o Teme «Tena u MOBEepXHOCTH BPAIICHUS

70 3amaun 1o Teme «Tena u MOBEepXHOCTH BPAIICHUS

71 KontpoJsbHas padora Ne 4 «Tejia ¥ NOBEpXHOCTH BPallleHHs»

Ili1omaam NoBepXHOCTH U 00bEMBI KPYIJIBIX TeJ — 94

72 O0bem munuHApa. TeopeMa 00 00beMe MPSIMOTO MHJIUHIPA.

73 Brrurcnenue 00beMOB Tell C TOMOIIBIO OMpeieIeHHOro nHTerpana. Oonem
KOHYCA.

74 [Tnomaau 60KOBOI 1 MOTHOM MOBEPXHOCTH KOHYCA.
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75 CtepeoMeTpuIecKue 3a7a4H, CBI3aHHBIC C BRIYUCICHHEM 00hEMOB IMJIMHIPA,
KOHYCA.

76 [Mpuknanueie 3ana4u M0 TeMe «OO0bhEeMbI U IO TOBEPXHOCTEH Tell.

77 O6beM 11apa 1 mapoBoro cekropa. Teopema 06 o6beme mapa. [Tnomans chepsi.
CtepeoMeTpHUeCcKUe 3a]]a41, CBSI3aHHbBIE C BBIYUCICHUEM 00BHEMOB II1apa,
[1apOBOI'0 CETMEHTA U IIAPOBOTO CEKTOpA.

78 [Tpuknagueie 3agaun 10 TeMe «OOBEMBI TE€», CBI3aHHBIC C 00HEMOM IIapa U
rutonianbio ceprl. COOTHOMICHUS MEX Ty TUIOIIAIIMUA TOBEPXHOCTEH
M0O0BEMaMU TI0IOOHBIX TEJL.

79 [TonoOHBIE Tena B mpocTpaHcTBe. Vi3MeHeHrne o0beMa IpH 1mo1o0uu.
CTepeoMeTpHUeCKUE 33/Ja4H, CBSI3aHHBIC C BEIUMCICHHEM 00bEMOB TET U
MJI0IIaIe TOBEPXHOCTEM.

80 KonTpoJsbHasi padoTa Ne 5 «Ilomaam noBepxXHoCcTH U 00 beMbI
KPYTJIBIXTED

JIBu:xeHus — Su

81 JIBmkenust mpoctpancTBa. OToOpaykeHus. J[BrKeHUs 1 paBEHCTBO QUTYD.
OO01re CBOMCTBA ABMKCHHIA.

82 Buibl ABMKEHUN: TapaJUIEIbHBIN EPEHOC, IIEHTPaJIbHasl CHMMETPHSI,
3epKaJbHAsICUMMETPHS, TOBOPOT BOKPYT MPSMOIL.

83 [IpeoOpazoBanms mogodus. [Ipsmas u chepa Diinepa.

84 ['eoMeTpuyecKre 3a/1a4u Ha MPUMECHEHHUE JBUKEHUS.

85 KonTpoabHasi padora Ne 6 «BeKTOpbI B IPOCTPAHCTBE»

IloBTOpEHME, 00001IeHNE 1 cUCTEeMATH3AUMSA 3HAHUI — 174

86 O600611aro111ee TOBTOPEHHE MOHATHI U METOI0B Kypca reometpun 10-11
KJIACCOB,CHCTeMaTHu3anus 3HaHuil: «[lapamienbHOCTb NPSAMBIX U IIJIOCKOCTEN B
MPOCTPAHCTBE»

87 O60061aro1ee MOBTOPEHNE OHITUH U MeTO/10B Kypca reomerpun 10-11 kinaccos,
crcTeMaTh3alus 3HaHuii: «BeKTopbl B IPOCTPAHCTBE

88 O6o011aro1iee MOBTOPEHNE OHATHI U METOI0B Kypca reomerpun 10-11
KJIACCOB,CHCTEMAaTH3aIUsl 3HAHUI: «BEeKTOpBI B TPOCTPAHCTBE»

89 O60061aro1iee MOBTOPEHNE OHITUH U MeTO/10B Kypca reomerpun 10-11 kinaccos,
cucreMaTtu3arus 3HaHui: «O0beM MHOTOTPaHHUKAY

90 O6o01aro1iee MOBTOPEHNE MOHATHI U MeTO10B Kypca reomerpun 10-11 kmaccos,
cucreMaTtu3arus 3HaHui: «O0beM MHOTOTPaHHUKAY

01 O6o011aro1ee MOBTOPEHNE MOHATHI U MeTO10B Kypca reomerpun 10-11 kmaccos,
cucTemaru3aius 3HaHuii: «[Lmomaam moBepXHOCTH H 00BEMBI KPYTIIBIX TEIDY

02 O6o011aro1iee MOBTOPeHNE MOHATHI U MeTO10B Kypca reomerpun 10-11 kmaccos,
cucTemaru3anys 3HaHui: «[Lmomaay moBepXHOCTH U 00BEMBI KPYTIIBIX TEIDY

03 HUTorosasi KOHTpPoOJiLHasi padoTa

04 HUTorosasi KOHTpPOJiLHasi padoTa

95 [ToBTOpEHME, 0000IICHNE U CUCTEMATU3AIMS 3HAHUM.

96 cTtopust pa3BUTHSL CTEPEOMETPUN KaK HAYKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U KOMIbIOTEPHBIX TEXHOJIOTUH.

97 cTopust pa3BUTHS CTEPEOMETPUN KAK HAYKU U €€ POJIb B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U KOMIbIOTEPHBIX TEXHOJIOTUH.

08 cTopust pa3BUTHSL CTEPEOMETPUN KaK HAYKU U €€ poJib B pa3BUTUN
COBPEMEHHBIX HH)KEHEPHBIX U KOMIbIOTEPHBIX TEXHOJIOTUH.

99 cTopust pa3BUTHSL CTEPEOMETPUN KaK HAYKU U €€ poJib B pa3BUTUHN
COBPEMEHHBIX HH)KEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTUH.

100 cTopust pa3BUTHSL CTEPEOMETPUN KaK HAYKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U KOMIbIOTEPHBIX TEXHOJIOTUH.
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101

VcTopust pa3BUTHSI CTEPEOMETPUN KaK HAYKU U €€ pOoJib B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

102

VcTopust pa3BUTHSI CTEPEOMETPUN KaK HAYKU U €€ pOJib B pa3BUTHH

COBPCMCHHBIX MHXXCHCPHBIX U KOMIIBIOTCPHBIX TCXHOJIOT Wi,

HTOI'O - 1024

YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O

MPOIIECCA:

1

I'eomerpust. 10- 11 xmaccwl: yue6.: 6a3oBwii u npodui. ypoau / [JI.C.AtaHacsH,
B.®. byry3os, C.b. KagomuieB u ap.] — M.: [Ipocsemienue, 2022
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