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HOACHUTEJIBHAA3ZAIINCKA

['eoMeTpust gBisieTCsl OTHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHEr000IIEro
oOpa3oBaHMs, TaK KakK o0OecleyrMBaeT BO3MOXKHOCTh M3Y4YEHHS JAUCIUILUIUH
€CTECTBEHHO-HAYYHOW HANPABICHHOCTH W NPEAMETOB T'YMAHUTAPHOTO IMKJIA.
[lockonmpKky  JOTMYECKOE€  MbIIIeHHe,  (GopMUpyeMoe  MNpH  HU3YYCHHUH
00y4aronMMUCs MOHATUUHBIX OCHOB T'€OMETPHH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHUM IMPU PELICHUH F€OMETPUUYECKHUX
3aJa4, YMEHUE BBIIBUTaTh M ONPOBEPrarb THIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IPU PELIEHUHN 3a7a4 €CTECTBEHHO-HAYYHOI'O LHKJIA, B YACTHOCTH
(u3nyuecKux 3aaay.

[lens ocBoeHuUst mporpaMmbl yaeOHoOro kypca «l'eomeTpus» Ha yriayOoaéHHOM
YPOBHE — Pa3BUTHE UHIUBUIYATBHBIX CIIOCOOHOCTEH 00yUYarOIIUXCs MPUN3YUYECHUN
reOMETpPUHU, KaK COCTaBSIONICH mpeaMeTHod obnactu «Marematuka U
nHpopmaTka»  4yepe3  OOecledYeHHuEe  BO3MOXKHOCTH  MPUOOPETEHUS U
UCIIONIb30BaHUsl OoJjiee TIIyOOKMX TIE€OMETPUYECKMX 3HAHMM M JeHCTBHU,
crenu@UUHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIEIIHOTO MPOo(heCCHOHATBLHOTO
00pa3oBaHusl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATHKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETPUM Ha YIIIyOJNEHHOM YpOBHE,
PaCHIMPSIONIMMU U YCUIUBAIOIIUMH Kypc 0a30BOT0 YPOBHSI, SABJISFOTCS:

paclIMpeHre NPEACTABICHUS O TEOMETPUH KAK YaCTH MUPOBOM KYJIBTYpPbI U
dbopMHpoBaHrE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPY>KAIOIINUM MUPOM;

dbopmMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEUIIINX MATEMATHYECKUX MOJEIAX, IMO3BOJSIOIIMX OIKUCHIBATH U M3Yy4aTb
pa3HbIE ABJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE OHATUMHOIO amniapara no pa3aeiy
«CtepeomeTpusi»yueOHOTOKypcarecoMeTpuu;

dbopMHupoBaHUEe  yYMEHHUS  BJIaJ€Th  OCHOBHBIMH  TOHSATHUSMHU O
POCTPAHCTBEHHBIX (PUTypaXx W WX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHE WX TPHUMEHSTh, YMEHHS JIOKa3bIBaTh TEOPEMbI M HAXOIUThH
HECTaHJapTHbIE CLIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHUE YMEHUS PacliO3HABaTh HA YEPTEKAX, MOJEISIX U B pEeaJbHOM
MHUpPE MHOTOTPAHHUKM M Tela BpALICHUS, KOHCTPYHPOBATh I'E€OMETPHUUYECKUE
MOJIETIN;

dbopMHpoOBaHUE TMOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHHS
MaTeMaTHYECKUX TEOpuil, (PopMHUpOBaHUE TMOHUMAHUS POJIM AKCMOMATUKHU TPHU
IIPOBEACHUY PACCYKICHUN;

dbopMupoBaHUE yMEHUS BIAJETh METOJIAMU JOKA3aTEeIbCTB M aJTOPUTMOB
pELICHUsl, YMEHHUS WX IPUMEHATh, MPOBOJIMWTH JOKA3aTEIbHBIE PACCYKICHUS
BXOJEPELICHUACTEPEOMETPUYECKUX3a1auN3aAaUCIIPAKTUYECKUMCOAEPKAHUEM,
(hopMHpPOBaAHUETIPEACTABICHUSIOHEO0X0JUMOCTH I0KA3aTENbCTBIIPH



000CHOBaHMMMATEMATUYECKUXYTBEPKICHUN POJINAaKCUOMATHKUBIIPOBEACHUN
JNENYKTUBHBIX PACCYXKIACHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyaJIbHBIX M  TBOPYECKHX
CITIOCOOHOCTEN 00Yy4aronMXcs, MO3HABATEIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHHUM, KpUTUIHOCTH MBIIUICHHS], THTEPECA K U3YUYEHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATIBHONH TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUM:
YMEHHUSl paclo3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX TIOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEeajbHBIX >KM3HEHHBIX CUTYyallUsX W IPH U3YyYEHUU APYTHX
y4eOHBIX TMPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJENUPOBAHUSI PEANBHBIX CUTyallUid, HCCIEIOBAHMS TMOCTPOEHHBIX MOJIEIEH,
UHTEPIPETALNHN [TOJYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMM COJEpPKATEIbHBIMU JIMHUAMHA y4eOHOTO Kypca «l'eoMeTpusi» B
10-11knaccaxsBusiroTcs: « I [pIMBICHIIITIOCKOCTUBIIPOCTPAHCTBEY,
«Mmuororpanaukn», «Tema Bpamenus», «BekToppl W  KOOpAHMHATBI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMEThb OIEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xnaccax, OTHOCUTCSI KO BCEM COJIEpP>KATEJIbHBIM JIMHUAM Yy4e€OHOro Kypca, a
(opMupoBaHHE JIOTUYECKMX YMEHUH pachnpeensercsi He TOJIbKO IO
CoJiepKaTeNbHBIM JIMHUSAM, HO U 10 rojgaM oOyuyeHusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaraMm ocBoeHHs DenepanbHOl padoueii
MPOrpamMMBbl, PacHpeleN€HHbIM MO TojJaM OOy4YeHHs, CTPYKTYpPHPOBAHO TaKuUM
0o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIUITMAIBHBIM BOIPOCaM 00yYaromuecs
oOpamiaiuchb HEOAHOKPATHO. OTO  MO3BOJIIET OpPraHU30BaTh  OBJIAJCHHE
re€OMETPUYECKUMUITIOHATHSIMUMHABBIKAMHIIOCIIEI0BATEILHOMIIOCTYIATENBHO,C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOILYIO
CUCTEMY T€OMETPUYECKUX MPENCTABICHUN O0yUYarOMIMXCs, PACIIUPSs U yrayOmusis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoaknu3yyeHNIOreOMETPUMHAYTITY0IEHHOMYPOBHEIO3BOJISET:

co3maTh  ychmoBus i auddepeHuHanuu  o0ydeHHUs, IMOCTPOCHUS
UHAUBUIYAbHBIX 00pa30oBaTENbHBIX MPOrpamMM, OOECHEUYUTh yriayOJaEHHOe
M3Yy4YEeHHE T€OMETPHUH KaK COCTaBJISAIONIeH yueOHOoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMAaTUKH C
yuérom BbIOOpa Oyaymieil mpodeccun, obecrieurBas MPEEMCTBEHHOCTb MEXKIY
o01uM 1 ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusydenue ydebHOro kypca «['eomerpus» Ha yriyOJaE€HHOM YpOBHE
otBoauTcsi204uaca:B10 kmacce —102 ygaca(3 yacaBHenento),Bl 1kinacce —102 ygaca
(3 yaca B HezeIIO).



COAEP KAHUEOBYYEHUA
10 KJTACC

IIpAMBIEHIIIIOCKOCTUB IIPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpancTBo. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOSHHH CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anMmHOe pacnosiokeHue IpsMBIX B IMPOCTPAHCTBE: IEpECEKaroluecs,
napajulejIbHble U CKpellMBaroluecss npsmeie. [IpusHaku cxpelmBaromuxcs
npsMbIX. [lapannenbHOCTh MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MAPAIIJIEIbHBIE
MPSIMBIEBIPOCTPAHCTBE,IAPAIEIIBHOCTBTPEXIIPAMBIX, [TAPATUIEIBHOCTBIIPSIMON U
wiockocTH. IlapamnensHoe W LEHTpalibHOE MPOEKTHPOBAHHE, H300pakeHHe
¢uryp. OcCHOBHbBIE CBOMCTBa MapajlIENbHOIO NPOEKTUpOBaHuUs. I300pakeHue
Guryp B nmapayuiesbHOM MPOEKIUHU. YTJbl C COHAIPABIEHHBIMU CTOPOHAMHU, YroJl
MEKy NMPSAMBIMH B MPOCTpPAHCTBE. [lapamienbHOCTh IIOCKOCTEN: MapajiebHbIE
IJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEH. [Ipocrenmme
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpaj’ap, Napajulesenunesn,
MTOCTPOCHUE CCUCHUU.

[leprieHIUKYJISIPHOCTDh NPSIMOM M TJIOCKOCTH: MEPIIEHINKYJISPHBIC MPSMbBIE B
MIPOCTPAHCTBE, NPSMBIE NapAJUICIbHBIE W TEPIEHAUKYJISPHBIE K IUIOCKOCTH,
MPU3HAK NEPNEHAUKYJISIPHOCTA MNPSIMOM M IUIOCKOCTH, TEOpemMa O MpAMOU
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHUE.
IleprieHIMKYIJISIp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKU JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MPSAMOM JI0 MIIOCKOCTH, IPOEKIUs (UTyphl Ha TIOCKOCTh. [lepneHuKynsipHOCTh
IJIOCKOCTEN: MPU3HAK NEPHEHAUKYISAPHOCTH ABYX IUIOCKOCcTeM. Teopema o Tpéx
NIEPIECHINKYJIAPAX.

VYrael B OPOCTPAHCTBE: Yrod MEXAY MNPSIMOM M IUIOCKOCTBIO, JBYTPAHHBIN
YIOJI, JMHEWHBIM yroja ABYIPAHHOTO yruya. TpEXTrpaHHBIA U MHOTOIPaHHBIE YIJIBI.
CBoiicTBa IJIOCKUX YIVIOB MHOTOTPAaHHOTO yria. CBOMCTBA MJIOCKUX UABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUIsI TPEXTPAHHOIO
yTJIa.

MHOrorpaHHuKHU

Buasl MHOrOrpaHHukoB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosnpHas
npu3Ma, npsmasi U HaKJIOHHasi IPU3Mbl, OOKOBasl U MOJHAsl TTOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsiMOYTOJIbHBIN MapajuiesienuIie] U ero cpoiictea.Kparuaitime
IyTH HAa MOBEPXHOCTH MHOrorpanHuka. Teopema OJiinepa. IIpoctpancTBeHHas
teopema [Iudaropa. [lupamuna: n-yroiapHas nupamuaa, npaBuibHas U ycedEHHAs
ITAPAMUJIBI. CaoiicTBa pEdep " OOKOBBIX rpa”en
npaBUJIbHOUNIUPaMUAbL. I [paBUIbHBIEMHOT OT paHHUKU . TIPABUIIbHAATIPU3MAU



MpaBUJIbHAS MHUPAMHUJA, NPaBWIbHAs TPEYTrOJbHAsA NOUPaAMHAA W NPABUIbHBIN
TeTpa’ap, KyO. IlpencraBiieHre O TPaBWIBHBIX MHOTOIPAaHHUKAX: OKTadIp,
JTOAEKa’Ap U UKOCadP.

Breluncienne 37€MEHTOB MHOTOIPAaHHUKOB: péOpa, AuaroHalud, yTJIbL.
[Tmomanas OOKOBON ITOBEPXHOCTH MW TIIOJHOM IOBEPXHOCTH MIPSMOM TPHU3MBI,
IIOIIalb OCHOBaHUM, TeopeMa O OOKOBOH TOBEPXHOCTH MPSMOW MPU3MBIL.
[Tnomaas 60KOBOI TOBEPXHOCTH M MMOBEPXHOCTH MPABUILHON TUPAMUIBI, TEOpEMa
0 TUTOIIA/IN YCEYEHHOW MUPaAMUJIBI.

CuMMmeTpusi B TIPOCTPAHCTBE. JIEMEHThl CHUMMETPUM  MPaBUIbHBIX
MHOTOIpaHHUKOB. CHMMETpHUsi B TMPABUIBHOM MHOTOIPAaHHHUKE: CHUMMETPUS
MapaJUIeNIeNUIe1a, CUMMETPUS MPABWIBHBIX MPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUJIBI.

BeKTOpbINKOOPAUHATHIBIIPOCTPAHCTBE

[ToHsATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJICBOIO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIC, COHAIIPABJICHHBIE W IPOTHUBOIIOJIOKHO
HAIpaBJICHHbIEC BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBUSA C BEKTOPAMU: CIIOKECHUE
Y BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[lonaTne xomIiaHapHble BEKTOpPBI. [IpH3HAK KOMILUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. TeopemMa O Pa3IOKEHUUM BEKTOpa IO TpEM
HEKOMIUIAaHApHBIM  BekTopaM. [IpsMoyrosibHasg  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTtopa. CBsI3b MEXIYy KOOpAMHATAMHU BEKTOpa W
KOOpJIMHATaMHM TOYEK. YTroa Mexay BekTtopamMu. CKaasipHOE NPOU3BEICHUE
BEKTOPOB.
11KJIACC

TenaBpaieHus

[TonsiTust: WIMHAPUYECKass TOBEPXHOCTb, KOHHMYECKas MOBEPXHOCTD,
chepruueckas TOBEPXHOCTh, OOpa3ymoImue MoBepxXHOCTe. Tenma BpalieHus:
UWJIUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzanmHoe pacnonoxkenuechepsl
U TJIOCKOCTH, KacaTelbHas MIOCKOCTh K cepe. M300paxkeHue Ten BpalleHUs Ha
wiockocT. Pa3Béprka nununapa u konyca. Cummetpusi chepsl U 1mapa.

O6béM. OcHOBHbIE CBoOMcTBa 00bEMOB Ten. Teopema 00 o00BEME
NpsIMOYTOJIBHOTO Mapajjienenumnena u ciaeactsus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TMPU3MBI, IIWINHIpPA, MUPaMHIbI 1 KOHyca. OO0BEM Iapa W mapoBOTro
CerMEHTA.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHMKOB. [Ipu3ma, BhmcaHHas B
UWIMHIpP, ONHMCaHHas okojo uuianHapa. Ilepeceuenue cdeppl u 1mapa ¢
miockocThio. Kacanuemapaucdepoimnockoctsio. I lonsTueMHororpansuka,



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

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMAaab chepbl U e€ JacTei.
[Tonobue B mnpoctpanHcTBe. OTHOLIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nono6usix Quryp. IlpeoOpazoBanue mnogobusi, romoTeTHsi. PeimeHue 3amau Ha
IUIOCKOCTHU € UCTIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceueHnit MHOTOTPAaHHUKOB U TEJl BPAILEHUS: CEUCHUSI IIMIHMHIPA
(mapajuienbHO W MEPHEHAUKYJISIPHO OCHU), CEYEHUs KOHyca (mapajuiesibHbIe
OCHOBAHHUIO U MPOXOJAIINE YePEe3 BEPIIMHY), CEUCHUS IIapa, METObI TIOCTPOCHUS
CEUYECHMI: METOJ| CJIE0B, METOJI BHYTPEHHETO MPOECKTUPOBAHUS, METOJ TIEpeHoca
CEKYIIEH TIOCKOCTH.

BeKkTOpBIMKOOPAUHATHIBIIPOCTPAHCTBE

Bekrtopet B mpoctpanctBe. Ormepauuu Haa  BEKTopaMu. BekTtopHoe
YMHOXKEHHE BeKTOpoB. CBOICTBa BEKTOPHOrO yMHOXEHUA. lIpsMoyronbpHas
cUcTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznoxkeHne BeKTopa
no ©Oasucy. KoopanHaTHO-BEKTOPHBIM METOJ NPHU PEIICHUH TeOMETPUUYECKUX
3ajad.

J{BHKEeHUSIBIIPOCTPAHCTBE

JBrxkenus: mpoctpancTBa. OToOpakeHus. J[BUKEHUS U PAaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBW)XKCHUW. Buapl JBWXXEHUN: MapallyICIbHBIM IEPEHOC,
LIEHTpaJIbHAasl CUMMETpHs, 3€pKajbHas CHUMMETPHS, TMOBOPOT BOKPYI MPSIMOM.
[TpeobpazoBanus nogodus. [psamas u chepa Diinepa.



HJIAHUPYEMBIEPE3YJIBTATBIOCBOEHUAYYEBHOT' OKYPCA
«TEOMETPUS» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIEPE3YJBTATDBI

1) rpaskIaHCKOEBOCTIMTAHNE:

c(OPMHPOBAHHOCTh  T'PaKJIAHCKOUIO3UIIMHOOYUYaIOIIETOCIKAKAKTUBHOTOU
OTBETCTBEHHOTO  WI€Ha  POCCUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEeMaTHUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
MpONEAYp TPaKIAHCKOro o0OImiecTBa (BBIOOPHI, OMPOCHI M JIPYroe€), yMEHHUe
B3aUMOJEHCTBOBATh C COLMAJIBHBIMU MHCTUTYTAMH B COOTBETCTBHM C HUX
GYHKIUSAMHA U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOEBOCTTUTAHUE:

C(pOPMUPOBAHHOCTh POCCUHCKOMN I'pa’KAAHCKOW HIEHTUYHOCTH, YBaKEHUS K
MPOIUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIIECHUE K
JOCTUKEHHUSIM POCCUICKUX MaTEeMAaTUKOB U POCCUMCKOW MaTeMaTUYeCKON IIKOJIbI,
UCIIOJIb30BAaHUE 3TUX JIOCTHKEHUI B JpPYrMX HayKaX, TEXHOJIOTHAX, cdepax
HSKOHOMUKU;

3) IyXOBHO-HPaBCTBEHHOEBOCTIUTAHUE:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOrO MOBEACHUS, CBA3AHHOIO C MPAKTHUECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKH U JIESATEIBHOCTHIO YUEHOT0, 0CO3HAHUEIINYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTHYECKOEBOCITUTAHHE:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs JICTETHKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEHIeHUH, pacCy ACHUN, BOCIPUUMYHUBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA;

5) pu3uveckoeBOCIUTAHTE:

cOPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHYeCKUe 3HAaHUSA B
MHTEPECcax3710pOBOronde30nacHOoroo0pa3zaxn3Hu,0TBETCTBEHHOCOTHOILIEHUEK
CBOEMY 37I0pPOBBIO (37I0pOBOE THUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN W
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3MUECKOE COBEPIIEHCTBOBAHUE
NPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON ACSITEIbHOCTHIO;

6) Tpy10BOEBOCTIUTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE IICHHOCTH TpPYAOIIOOWs, HHTEpeC K
pa3nuuHbiM  chepam  MpoQPEecCHOHAIBHON  NEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOM M €€ MNPUIIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOD
Oynymelr mpodeccnr U pealn30BBIBATH COOCTBEHHBIC IKU3HECHHBIC IUIAHBI,
rOTOBHOCTHUCIIOCOOHOCTHKMATEMATHUECKOMYOOPa30BaHUIOU



caM0O0Opa30BaHUIO HA TMPOTSDKCHWH BCEW JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYACTHIO B PEIICHUH NPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKON HAIPaBICHHOCTH;

7) 3K0JIOrM4eCcKOeBOCIUTAHNUE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TMOHMMAaHHUE BIUSHUS
COLMAJIbHO-D)KOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHONW M COLUUAIBHON
Cpelnbl, 0CO3HaHUE TJIOOATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUCHTAITIS
Ha TIPUMCHEHHE MAaTeMAaTHYCeCKUX 3HAHWHK I pelieHus 3amad B 00yiacTu
OKpY’KAIOLIEW Cpelbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKH HUX BO3MOHBIX
MOCJHEACTBUN JJIs1 OKPYKAIOLIEH CPE/IbI;

8) HIEeHHOCTHHAYYHOT OTIO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U  OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTEMaTUYECKOM HayKd Kak cdepbl 4YeTOBEYECKOM JesTEIbHOCTU, STaloB €€
pa3BUTHS M 3HAYMMOCTH JUISI Pa3BUTUSL LUBUJIW3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM IMO3HAHHS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
VHJIUBUYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIEPE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIEYHUBEPCAJIbHbICYUeOHbIe1eiiCTBUS

ba3oBble 1ornueckue aAefcTBu:

BBISIBJISAITH M XapaKTEPU30BaTh CYLIECTBCHHBIE INPU3HAKA MATEMATUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUNH MEXKIYy MOHATUAMH, (POpMYITUPOBATH
OTpe/IeJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCcCU(UKAIIUH,
OCHOBaHMUS J1JIs1 000OIICHHS M CPABHEHH S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMylupoBaTh HW  TPEOOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIIATENIbHBIC, CIMHUYHbBIC, YaCTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUUECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M M IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W NPOTUBOPEYUI;

JleJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(TIpsiMbI€ U OT IPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIINIO, PUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHnus Y4eOHOUM 3ajauu (CpaBHMBATh HECKOJIBKO
BapUAHTOB PEIICHUsI, BRIOUpATh HanboJiee MOAXOASAIINI ¢ yUETOMCAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3zoBbienccienoBarelbcKkueAeiCTBUS:



WCIIOJIb30BAaTh BOIMPOCHI KaK HCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (UKCUPYIOUIUME  MPOTUBOpEUHEe,  MpodsieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHUPOBATH
CBOIO MO3ULIUI0, MHCHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, UCCIIEI0BAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YEeCKOTO 00bEKTa, SIBJICHUS, MpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBJICHUSIMU, TIPOIIECCAMU;

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

MPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATh
MIPEAMOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PaGoracundopmanmeii:

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

BBIOMpATh UH(POPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh W HWHTEPIPETUPOBATh WH(OpPMAIMIO PAa3IMYHBIX BHUIOB U
dbopm npeacTaBIeHUS;

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

OIICHUBATh HaAE&KHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

KoMMyHUKATHBHBIEYHHBEPCAJbHbIEYyUeOHbIeAeiiCTBHS

Oo01enue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMHA OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pCHHS B
YCTHBIX U MHUCHMEHHBIX TEKCTax, JaBaTh MOSCHEHHUS IO XOAYy PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJTYyUYCHHBIN pe3yJIbTarT;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IA€MON TEMBHI,
npoOJieMbl, peIlIaeMoil 3ajadyu, BBICKA3bIBAaTh UJCH, HAIlEJICHHbIE Ha TOMCK
pELIEHUsI, COIMOCTaBIISITh CBOU CYXIEHUA C CYXKICHUSIMHU JPYTUX YYACTHUKOB
nuanora, oOHapy>KUBaTh PAa3IMYMe M CXOJCTBO TMO3WIIMNA, B KOPPEKTHOU (opme
dbopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3YIbTAThl PEIISHUs 3a/aud, YKCIIEPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTa, CAMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4ETOM 3ajad
MIPE3EHTAIUUA U OCOOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIeyHUBepcaibHbleyYeOHbleeiicTBusiCaMoopranu3anusi:



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

CaMOKOHTPOJIb,YMOIIMOHAJIbHBIMHHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMH  TIO3HABATEIBHOM  peduiekcuM KakK  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crocodbamMu CaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca U pe3yibTaTa peieHus
MaTEMaTUYECKON 3aJauH;

MPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUU 33/1a4H,
BHOCHUTh KOPPEKTHUBHI B JIEATCIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATHCOOTBETCTBUEPE3YIbTATALICTUNYCIOBUSAM,00bACHITHIIPUYNHBI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OLICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHasIIEATEILHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIAWBUIYTHHOM
paboThl TMpU pelIeHUH Y4eOHBIX 3ajlady, MPUHUMATh 1€Jb COBMECTHOM
NEATEIbHOCTH, IUIAHUPOBATh OPraHU3aAIMI0 COBMECTHOU pabOThl, paclpeessiTh
BUJIBI paboOT, JOroBapuMBaThCsA, OOCYXKIATh TMPOIECC U pe3yabTaT padoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOMIEH;

y4acTBOBAaThBIPYIIIOBLIXPOpMaxpaboThI(00Cy kK ACHUS,00MEHMHEHHI,
«MO3TOBbIE€ IITYPMb» M  HHBIC), BBINOJIHATH CBOK 4YacTh pabOThl U
KOOPJAWHUPOBATh CBOM JCHCTBUA C JPYTMMU 4YJE€HAMU KOMAaH]Ibl, OIICHUBATH
Ka4eCTBO CBOET0 BKJIaJa B OOIIUI MPOAYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM
y4aCTHHUKAMU B3aUMOJICUCTBUS.

HPEAMETHBIEPE3YJIBTATDHI

Kxonnyl0kaaccaoOydaronuicaHayduTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATHUSAMH CTEPEOMETPHUH TIPHU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJaccU(PUIIMPOBATH B3aMMHOE PACIIOJIOXKEHHE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKAY NPSMBIMH B TIPOCTPAHCTBE, MEXIY MNPSIMOM U
IJIOCKOCTBIO;

e CBOOOJHOOTIEPUPOBATHITOHATUSIMU,CBSI3aHHBIMUCMHOT OTPAaHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (IIpHU3Ma,
nupamMua, NpsSMOYTOJIbHBINA Mapaienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIS
KJTaCCU(UKAIIAH;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOIPaHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajiesibHOe, [EHTPAIILHOE u OpPTOTOHAJILHOE
NPOEKTUPOBaHKE (UTYpP Ha IMJIOCKOCTb, BBIMOJIHATH M300pakeHUs QUryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIMOIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBUHCIATH IUIOMIAAU  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpuU3Ma,
MMpaMKJia), FTEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHMMETPHUH, LIEHTP, OCb M IUIOCKOCTb CUMMETPUHU
Qurypsr;

e CBOOOJHO OMEPUPOBATH MOHSATUSMHU, COOTBETCTBYIOIIMMH BEKTOpam W
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINIOJHATHACUCTBUSHA] BEKTOPAMU;

e pemaTrh 3aJaYd Ha JI0KA3aTeJIhCTBO MAaTEeMATHYECKUX OTHOIICHWHA W
HaXOXKJECHUE TCOMETPUUYSCKUX BEIIMYWH, TMPUMEHSS W3BECTHBIE METOJbI
IpU PEIIeHNH MaTeMaTHYECKHUX 3a7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHSA
CJIO’KHOCTH;

e TMPUMEHATH TMPOCTEHUININE TMPOTpaMMHBIE CpPEJICTBA U  DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MTPH PEIICHUN CTEPEOMETPUIECKUX 3a]1aY;

e WU3BIEKATh, MPEOOPa3OBHIBATH W WHTEPIPETHPOBATH HHPOPMAIUIO O
POCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTYypax, TMPEACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJIYYCHHBIC 3HAHWA HA TMPAKTUKE: CpPAaBHUBATh U
aHAM3UPOBaTh PEAJbHBIC CUTYyaIlMH, TPUMCHITh U3YYCHHBIC IOHSATHS B
mpolecce TMOWCKAa PEIIeHUS MaTeMaTU4ecKu CHOpMYyITUPOBAHHOM
mpoOJIeMbl, MOJCIUPOBATh PEANbHBIE CHUTYyallMd Ha S3BIKE TECOMETPHUH,
UCCIIEIOBATh MMOCTPOCHHBIE MOJENU C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aiareOpbl, peniaTh MPaKTHYECKUE 3a7add,
CBSI3aHHBIC C HAX0XJICHUEM T€OMETPHUECKUX BEINYHH;

e UWMETh TPEICTABICHHUS 00 OCHOBHBIX OJTalax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

Kxonnyl1kiaccao0yyaronmiicsiHayauTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IMUIMHIPUYECKOM,
KOHUYECKOM U cepuyeckoid MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJTyYCHUS;

ONEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPAILEHUS: IIWIHHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYCHUS TEJ BpaICHHUS,;
KJIacCU(HUIIMPOBATHB3aMMHOEPACTION0KEHUECPEPHIUTIIIOCKOCTH;
BBIYHCIIATh BEJIMYMUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAICHUSA,
O0OBEMBI U TUIOHIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BpalleHUs,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

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

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMHU TTOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n3o0paxarh u3ydaeMble (UTYpbI, BBIMOJHATH (BBIHOCHBIE) IIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMAIHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, TMpeACTABICHHYIO Ha
yepTexKax U pUCYHKaX;
CBOOOTHOOTIEPUPOBATHIIOHSITHEMBEKTOPBIIPOCTPAHCTBE;
BBITIOJIHATHOIIEPALIUMHABEKTOPAMHU;
3a/1aBaThIIOCKOCThYPABHEHUEMB/IEKAPTOBOMCUCTEMEKOOPINHAT;

pelatbh reoMeTpUYECKHUE 3a7a4l Ha BBIUUCICHUE YIJIOB MEXAY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYHUCIICHHE PACCTOSIHUM OT TOYKM JO IUIOCKOCTH, B
1[EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MIPU PELICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3aHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOTHATh HM300pKEHUST MHOTOTPAHHUKOB U TeJl BpAIllCHUS TMpHU
MapajuieIbHOM  MEPEHOCE, LEHTPAJbHOM CUMMETPHUHM, 3€pKaAIbHOMU
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEYEHUS] MHOTOTPAHHHUKOB M TE€J BPAILECHUS: CEUCHHS LWIMH]pA
(mapaJuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYca (MapaijieIbHbIe
OCHOBAHMIO M MPOXOISILIUE YepEe3 BEPILNHY), CEUECHUS 1I1apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS! CEUEHUW: METOJ CJIEI0OB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIEH MIOCKOCTH;



JIOKa3bIBATbI€OMETPUUECKUECYTBEPKICHHUS;

MPUMEHATh TeOMEeTpUueckre (aKThl IJI PEIICHHS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJIAralolIuX HECKOJBKO IIIaroB PEUIEHUS, €CIU YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MAaTEMAaTUYECKHX OTHOIICHUN H
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHATH MPOTPAMMHBIE CPEACTBA U SJIEKTPOHHO-KOMMYHUKAIMOHHbBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

NPUMEHATh  TOJYYEHHbIE 3HAHWA Ha  NPaKTUKE:  CpPaBHUBATH,
aHaJM3HPOBATh U OLICHUBATH PEAIbHBIE CUTYyalluH, IPUMEHATh U3YUYEHHbIC
MOHSATHUS, TEOPEMBI, CBOMCTBA B TNPOLECCE TOUCKA  PEIICHUSA
MaTeMaTH4YECKH CPOPMYTUPOBAHHON MPOOJIEMBbI, MOACIUPOBAThPECATHHBIC
CUTyallud HA S3bIKE T€OMETPHUH, MCCIIECIOBATh MOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BAHUEM T€OMETPUYECKUX MOHATUN U TeopeM,anmnapara aareopsl,
peuare  OpakTUYECKUWEe  3aJa4d, CBA3AHHBIE C  HAXOXKJICHUEM
F€OMETPUYECKUX BEIINYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX 3Tamax pPa3BUTHUSI FEOMETPUU Kak
COCTaBHOM 4acTu (pyH/1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOEIIJTAHUPOBAHMUE

10 KITACC
KosanyecrBoyacos DJIeKTPOHHbIE
Ne HaunMeHnoBaHMepa3aeJJ0BUTEM NPOrPaAMMbI (uudpossbie)
/i Beero Konrtpoasubie | Ilpakrnuyeckue ofpAIOBATENLHEIE
padoThbI padoThbI pecypest
1 BBenenues crepeomMeTpuio 23 1
5 B3anmHOepacnonoxeHenpsMbIXB 6 1
IIPOCTPAHCTBE
3 [TapamienpHOCTBIPAMBIXUILIOCKOCTENB 8
IIPOCTPAHCTBE
4 [IeprieHIMKYIAPHOCTBIPAMBIXHU INIOCKOCTEN o5
B IIPOCTPAHCTBE
Vsl upaccTosiHUS 16
MHororpanHuKH 7
BekTopsIB npocTpaHcTBe 12
8 HOBTOPeHI/Ie,0606HI€HI/I€I/ICI/ICTCMaTI/ISaHI/I${ 5 9
3HAHUU
OBILIEEKOJIMYECTBOYACOBIIO ITPOTPAMME 102 6 0




11KJIACC

KosaunyecTBoyacon JIeKTPOHHbIE
Noxt/it HaumenoBanuepasaejoBUTEM Korrponsmse | Tpacrieckie (uudposrbie)
NMPOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypest
1 AHaITUTHYECKASITEOMETPHUS 15 1
9 HOBTOPGHI/IG,O606H.[CHI/I6PI CUCTEMAaTH3alIHs 15 1
3HAHUU
3 O0bEM MHOTOTpaHHHUKA 17
TenaBpaienus 24
5 [Tn01maaunoBepXHOCTUHOOBEMBI KPYTIIBIX 9 1
Ten
6 JBrxeHus 5 1
7 HOBTOPCHI/IC,O606H_ICHI/ICI/I CUCTeMAaTH3aIIHs 17 9
3HAHHH
OBILIEEKOJIMYECTBOYACOBIIO ITPOTPAMME 102 8 0







IHOYPOYHOEIIJIAHUPOBAHUE
10 KITACC

Ne
n/u

Temaypoka

KoaunuecTBo4acos

Bcero

KoHnTtpoabHbie
padoTsbI

IIpakTnyeckue
padoThbI

Jlara
U3yYeHust

DJIeKTPOHHBIE
nudposbie
oOpa3oBarTe/ibHbIE

pecypcsl

OcHoBHbIENIPaBUIIaN300paKeHUSIHA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
PSIMBIX(OTPE3KOB),CEPEAUHBI OTPE3Ka

[TonATHsACTEpEOMETPUM: TOUKA, IpsIMas,
IUIOCKOCTB, MMPOCTPAHCTBO. OCHOBHBIC
IpaBuJia U300paKeHMs Ha PUCYHKE
TUTOCKOCTH, ITapaIebHBIX TPSMBIX
(OTpe3KOB),cepeIMHBIOTPE3KA

HOHHTI/ISIIHepeceKaIOHII/IeCSIHJ'IOCKOCTI/I,
NEPECCKAOMUECANIPAMAANUITIIIOCKOCTD,
MOJIyIIpOCTPAaHCTBO

HOHHTI/ISIIHepeceKaIOHII/IeCSIHJ'IOCKOCTI/I,
MEPpECCKAOIUCCAIIPAMAANUITIIIOCKOCTD,
MMOJIyIIpOCTPAaHCTBO

MHororpaHHUKH,H300paxeHne
POCTEHIIMXIIPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHUKH,H300paxeHne
IPOCTEUIIMXIIPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBICTEPEOMETPUHHIIEPBBIC




CJIICACTBHUAN3HUX

AKCI/IOMBICTepCOMeTpI/II/II/IHCpBBIC CIICOCTBUSA
U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
cieacTBuAn3HuX. CiocoObI3aanus
NPSIMBIXUTUIOCKOCTEHBIIPOCTPAHCTRBE.
O0603HaYEHUSATIPSMBIX UILTOCKOCTEH

10

N306paxkenneceueHunupaMuibl, Kyoau
NPU3MBI, KOTOPBIE POXOSAT Yepe3 X
p€opa. M3o0pakeHne nepeceueHus
NOJYYCHHBIXIUIOCKOCTEH. PackpammBanme
MOCTPOCHHBIX CEUCHUIPA3HBIMULIBETAMHU

11

N306paxkenneceueHunupaMuibl, Kyoau
MPU3MBI, KOTOPBIE TPOXOIAT Uepe3 X
pé6pa. N3o0paxeHue nepeceueHus
IIOJIY4EHHBIXIIIIOCKOCTEN. PackpamBanue
IIOCTPOEHHBIX CEYEHUMPA3HBIMUIIBETAMU

12

N306paxkenneceueHUNMpaMuIpl, Kyoan
MPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 Ux
pé6pa. N3o0paxeHue nepeceueHus
NOJy4YeHHBIXIUIOCKOCTeH. PackpannBanue
HOCTpO@HHI)IXCequHﬁpaSHLIMHHBeTaMH

13

N3o06paxeHneceyeHUnMpaMuibl, Kyoan
MPU3MBI, KOTOPBIE IIPOXOAT Yepes Ux
pé6pa. N3o0paxeHue nepeceueHms
NOJy4eHHBIXIUIOCKOCTeH. PackpannBanue
HOCTpOGHHI)IXCequHﬁpaSHbIMHHBeTaMH

14

MertoacneoBIIsIOCTPOEHUSICEUCHUI




15

Mertoacne 0B IsAIIOCTPOCHUACCUCHUI.
CBolicTBanepeceyeHUMIPAMbBIXU
IUIOCKOCTEN

16

Mertoacne0BIsAIIOCTPOCHUACCUCHUI.
CBolicTBanepeceyeHUMIPAMbBIXU
IUIOCKOCTEH

17

[TocTpoenueceuenuiiBnupamuie,kyoe mo
TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIXYEPTEKENNU3ZAINCH IIAr0B
MOCTPOCHUS

18

[TocTpoenueceuenuiiBnupamuie,kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIXYEPTEKEUNU3AIUCH 11ar0B
IIOCTPOEHUS

19

[TocTpoenueceuenuiiBnupamuie,kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIXYEPTEIKEUNU3AIUCH 11ar0B
IIOCTPOCHHUS

20

[TocTpoenueceuenuiiBnupamuie,kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIXYEPTEIKEUNU3AIUCH 11ar0B
IIOCTPOCHUS

21

[ToBTOpenue mianumerpun: Teopema o
npornopuruoHanbHeIXx0Tpe3kax.Ilomobue
TPEYroJbHUKOB

22

[ToBropenuennanumerpuu: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIXUEpTEKaxX.FicTopus pazsurus
IJITAHUMETPUUHCTEPEOMETPUH




23

KonTponpHaspabora" AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aunMHoOepacnonoKeHUEenpsIMbIXB
npoctpaHcTBe. CKpemmBaronumecs
npsimble. ] [pr3HaKucKpeyBaomuxcs
npsimbix. [lapaenbHble npsiMele B
IIPOCTPAHCTBE

25

TeopemaocyiecTBOBaHUMHT
€AMHCTBEHHOCTUIIPSMOMIIapalIeIbHON
JAHHOMIIPSIMOM,IPOXOAIENYEPE3TOUKY
IIPOCTPAHCTBA U HE JIEKALIEH HA JaHHOU
npsiMoi. JleMMa o nepeceueHun
[apaJJIEIbHBIXIIPSMBIXIUIOCKOCTBIO

26

[TapamnensHOCTETpEXNIPsAMBIX. Teopemao
TpéxnapaenbHbIXIPAMBIX. Teopemao
CKPEIIMBAIOIINXCS TPAMBIX

27

[TapanienpHOEIPOEKTUPOBAHUE.
OcHOBHBIECBOMCTBANAPAIIIETBLHOIO
npoekTupoBanus. U300paxeHnepa3HbIx
¢buryp B napajsiebHON NPOEKIUU

28

HenTpanbHasnmpoekus. Yrouc
COHaNpPaBJICHHBIMUCTOPOHAMMU. YTOJ
MEXIY IPSAMBIMU

29

3a1auMHa10Ka3aTeNbCTBOU
HCCIIEJOBAHNE, CBA3AHHBIE C
PAacCIOIOKEHUEMITPSIMBIXB IIPOCTPAHCTBE

30

[MonsTHA:MapaIeTbHOCTHIIPSIMONH
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
NapauIeIbHOCTUTIPSIMOUHUITIIOCKOCTH.




CaolicTBanapauieabHOCTUIIPIMOIH
IUIOCKOCTH

31

['eomeTpryeckue3ajaunHaBbIYUCICHUEH
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
napaieIbHOCTBIONPSAMBIXUILIOCKOCTEN
BIIPOCTPAHCTBE

32

[TocTpoenneceueHus , IpoXosIIEroYepe3
JAHHYIO MPSAMYIO Ha YepTexe U
MapajuiebHOTOIpyroumnpsmoit. Pacuér
OTHOIIICHUI

33

[TapannensHasnpoeKus, IPUMEHEHHUE TS
MOCTPOCHHUS CEYCHUI KyOa U
napasienenunena.Ceoicraa
napajuiejaenuneaan npu3Mbl

34

[MapannensHblennockoctu. Ilpusnaku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

TeopemaonapamienbHOCTUH
€IMHCTBEHHOCTUIUIOCKOCTH,ITPOX OIS
YepEe3TOUKY,HEIPUHAJIEKAIYOJAHHOU
MJIOCKOCTH U CJICJICTBUS U3 HEE

36

CBolicTBanapauIeabHBIXIIOCKOCTEN:0
[apaJuIEIbHOCTH NPSAMBIX IIEPECEUCHUS
IIPU [IEPECEUEHUH [IBYX I1ApAJUIEIBbHBIX
IJIOCKOCTEUTPETHEN

37

CaoiicTBanapaienbHBIXIUIOCKOCTEH:00
OTpe3Kax NapauIeIbHbIX NPSMBIX,
3aKJIF0YEHHBIX MEXy apajieIbHbIMU
IUIOCKOCTSIMH; O TIEPECEUEHNN IPSIMOM C
JBYMsIIapajIeIbHbIMUIIIIOCKOCTAMU




38

[ToBTopenue:Teopemalludaropana
IIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
IPSIMOYTOJIBHOTOTPEYT OJIbHUKA

40

CBoiicTBaKyOaUIIPSIMOYTOJILHOTO
napajiesenunesia

41

Brrurcnenne mmmHOTPE3KOBBKYOeH
PSIMOYTOJILHOM Mapauieenurnee

42

[IepnieHIMKYIAPHOCTBIPSIMONH
mockocty. [Ipusnak
NEPIEHIUKYJIIPHOCTUIIPSMONH
IUIOCKOCTH

43

[TepnieH IUKYJIAPHOCTHIIPAMONH
mockocTy. [Ipru3nak
NEPHEHIUKYIISIPHOCTUIIPSIMON T
IUIOCKOCTH

44

TeopemaocyiiecTBOBaHUUU
€IMHCTBEHHOCTUIIPSAMOM, IPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISIPHONKILIOCKOCTH

45

HJ'IOCI(OCTI/II/IHepHCHI[I/IKyJIHpHBIeI/IM MpsAMBIC
B MHOI'OrpaHHHUKax

46

HJ'IOCI(OCTI/II/IHepHCHI[I/IKyJIHpHBIeI/IM MpsAMBIC
B MHOI'OrpaHHHUKax

47

[lepnenauKyIsIpUHAKIOHHASL.
[TocTpoeHnenepneH MKy pan3TOUKNHA

psSMYIO

48

[leprieH quKyIApUHAKIOHHAS.




[TocTpoeHuenepreH IUKyIIpan3TOYKUHA
IPAMYIO

TeopemaoTpéxmnepnenaukynspax (mpsmast

49
u oOpaTHas)

50 TeopemaoTpéxnepreHIuKyasipax (mpsmas
u oOpaTHas)

51 YroamexayCcKpemrBaromuMucs
pSMBIMU
[oucknepneH UK yISIPHBIXIPSIMBIXC

52 MOMOIUIBIO IEPIIEHANKYISIPHBIX
IJIOCKOCTEN

53 OpTOroHanbHOEPOEKTUPOBAHUE
[MocTpoenneceueHniikyda, mpru3Mel,

54 NPAaBUJIbHOM MUPaMU/IbI C TOMOIIBIO
OPTOTOHAJILHOUIIPOSKINN
[TocTpoenneceuenuiikyoa, mpu3msl,

95 IIPABWJIBHOM MHUPaMUABI C TOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
CuMMeTpusB IPOCTPAHCTBE

56 OTHOCHUTENIBHOIUIOCKOCTH. I [1ockocTn
CUMMETpPUI B MHOTOIpaHHHUKaX

57 [Ipu3HaknepneH MKy IIPHOCTUIIPIMONH
IJIOCKOCTH KakK CJIeJICTBUE CUMMETPUU

58 IIpaBunbHBIEMHOTOrpaHHUKU. Pacuér
PacCTOSIHUN OT TOUKH JI0 MJIOCKOCTH

59 IIpaBunpHBIEMHOTOrpaHHUKU. Pacuér
PaccTOSIHUN OT TOYKH JI0 INIOCKOCTH

60 CrocoOBIONYCTHTh TEPIIEHANKYJISPHI:




CUMMETPHS,CABUTTOUKHUIIO MApauIeIbHON
PAMO

61

CaBurmnoHenapamieIbHOUIPIMO,
U3MEHEHUE PACCTOSHUM

62

KontponpsHaspabora'"Bzaumnoe
PpacmoIOKEHUETPSIMBIXUIIIIOCKOCTEUB
npocTpaHcTae"

63

[ToBTOpEHME: yrONMeK 1yIpsIMbIMUHA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOMTPEYT OJIbHUKE, TEOpEMA
KOCHUHYCOB

64

[ToBTOpEHME: yros Mex1y
CKPELMBAIOIUMUCSIPIMBIMUB
IIPOCTPAHCTBE

65

FCOMeTpI/ILIeCKI/Ie MCTOAbI BEIYMCIICHUA
YIIaMEXKAYIIPAMBIMUBMHOTIOI'PAHHUKAX

66

JIByrpansbl1iiyros. CBONCTBOJINHENHBIX
YIJI0B JBYTPaHHOTO yrja

67

[lepnennukynspublenyiockocT. CBolicTBa
B3aUMHO NEPIEHANKYIISIPHBIX MIJIOCKOCTEN

68

[Ipu3HaknepneH AVKYJIIPHOCTH
IIJIOCKOCTEN; TEOpEMAOIIPIMOiL
MEePECEeUCHUS ABYX MIOCKOCTEN
NEPHEHIUKYIISIPHBIXTPEThEUTUIOCKOCTH

69

[TpstmoyTonbHBIHNIApaUIeIeHUIIE;KYO0;
U3MEPEHHUs], CBOUCTBA NPAMOYTOJIbHOTO
napajuiesienunesa

70

TeopeMaouaroHaIUIPSMOYTOIEHOTO




napannenenunez[aﬂcnez[cmneH3Heé

71

CrepeoMeTprueCKUEUTTPUKIIATHBIC
3aJ1auu, CBS3aHHBIC CO B3aUMHBIM
PAacIoI0KEHUEMITPSIMBIXUTIIOCKOCTH

72

[ToBTOpEHUE: CKpELIMBaIOLIUECS NPSMBIE,
HapayIeNIbHbIEIIOCKOCTUBCTAH JAPTHBIX
MHOTI'OI'paHHHUKaX

73

[Tapa napaynenbHbIX JIOCKOCTEN Ha
CKPEIIHUBAIOIIUXCATPSIMBIX,PACCTOSTHUE
MEXIYCKPEIIUBAIOITUMUCS MTPSMBIMHU B
MPOCTBIX CUTYAIUSIX

74

Paccrosaue ot Toukn J0 IIIIOCKOCTH,
paCCTOSIHHCOTHpﬂMOﬁI{OHJ’IOCKOCTH

75

BeruncneHnepaccToOSHUMMEK LY
CKPELIUBAIOIIUMHUCS IIPSIMBIMHU C
MIOMOILBIONIEPIICH AUKYIIIPHONIIIIOCKOCTH

76

TpéXrpaHHbIYTr 01, HEPABEHCTBA IS
TpexrpanHbIxyrioB. TeopemalIugaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yria

77

DneMeHThICePHIECKONTEOMETPUN:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KontponbsHastpaboTa"Yribm pacctosHus"

79

CucremaruzanussHaHuil " MHOTOrpaHHUK U
€ro 3J1€MeHTHI"

80

[Tupamua. Buasimupamua. IIpasribHas
nvpamMua




[Ipusma.llpssmasuHaKIOHHASIIPU3MBI.

81 1
[TpaBuibHAs pU3Ma

82 [Ipamoitnapanienenunen, 1
IPSIMOYTOJIbHBIMITapaIUIeIICIUIIE T, Ky

83 BrimykisiemHororpanauky. Teopema 1
Ditnepa
BreimykiasiemHororpanauku. Teopema

84 Oiinepa. IlpaBuiibHbIEUTIONYIPABUIIbHBIE 1
MHOTOTPaHHHUKH

85 KoHTtponbHaspaboTa"MHororpaHHUKU" 1

36 [ToHATHEBEKTOPAHAIIIIOCKOCTUUB 1
NPOCTPAHCTBE

87 CyMMaBeKTOpOB 1

88 Pa3HocTh BekTOpOB 1

89 [TpaBuiionapaienenunena 1

90 YMHOKEHUEBEKTOPAHAYUCIIO 1
PaznoxxeHneBekropanobdazucyTpéx

91 BEKTOPOB, HE JIEKAITUX B OJTHON 1
TUTOCKOCTH

92 CKaJISIpHOCTIPOU3BEICHHE 1

03 BrruncnenueyriaMexx 1yBeKTOpaMuB 1
NPOCTPAHCTBE

94 [TpocreiimmesataqrcBeKTOpaMu 1

95 [IpocreiimmuesagauncBeKTopamMu 1

96 [TpocreiimmesataqrcBeKTOpaMu 1

97 [IpocreiimmuesanauncBeKTopamMu 1

98 0O0001mennencrucTeMaT3ausI3HAHUI 1




99 O0001mennerncrucTeMaTn3ausI3HaHUI 1
100 HToroBaskoHTpoIbHasIpadboTa 1
101 HroroBasikoHTpobHASIpaOOTA 1
102 O0001mennencrucTeMaT3ausI3HaHUI 1
OBLIEEKOJIMYECTBOYACOBIIO 102

I[TPOT'PAMME




11KJIACC

KosaunyecTBoyacon JIeKTPOHHbIE
Hara uudposBbie
Nen/m | Temaypoka Kontpoabnbie | IlpakTudeckue
Bcero u3yueHHs1 | oOpa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
1 IToBTOpenueTeMbl"KoopanHaThIBEKTOpa Ha 1
IJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenueremsl"CkansipHoe 1
MPOMU3BEJCHNE BEKTOPOB"
3 [ToBTOpenuerems!"Boruncienueyria 1
MEXJly BEKTOpaMH B IIPOCTpaHcTBe"
4 [ToBTOpenuerems!"Y paBHEHUENPSIMOH, 1
MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHUETNIOCKOCTH,HOPMAJIb, 1
YPaBHEHHEIJIOCKOCTUBOTPE3KAX
5 Y paBHEHHUETIIOCKOCTH,HOPMAaJlb, 1
YPaBHEHHEIJIOCKOCTUBOTPE3KAX
7 BexTtopHoenponsseneHue 1
8 JInHelHbIeHEPABEHCTBA, IMHENHOE 1
IPOrpaMMHUPOBAaHUE
9 JInHelHbICHEPABEHCTBA, IMHENHOE 1
IIPOrpaMMHUPOBAHUE
10 AHaJIUTHYECKUEMETOIbIpacyETayria 1
MEX1y PSIMBIMH B MHOTOI'PaHHUKAX
1 AHaTMTUYECKHE METO/IBI pacyéTa yria 1
MEXTYIIOCKOCTSIMUBMHOTOT pAHHUKAX
12 DopMynapacCTOSHUSIOTTOYKUIO 1




IIJIOCKOCTHUB KOOpJAWHATAX

HaxoxnennepaccTosHUHOTTOUKU IO

13 TUIOCKOCTH B KyOe

1 HaxoxnennepaccTosHUMOTTOUKUIO
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KonTtponbHaspaboTa" AHaIuTHYECKAS
reometpus"

16 CeueHUsIMHOTOTPaHHUKOB: CTaHAPTHHIC
MHOTOTPaHHUKHU

17 CeueHUSIMHOTOTPAaHHUKOB: METO/ICIIEIOB
CeueHUsIMHOTOTPaHHUKOB: CTaHAPTHHIC

18 IUIOCKOCTH, MePEeCcCeUeHUs MPSIMBIX U
IJIOCKOCTEN

19 [TapamiensHBIETPIMBICUTIIIOCKOCTH
napajjieIbHble CEYEHUs

20 [TapanneabHbIENPSIMBIEUTNIOCKOCTH: PACUET
OTHOUIEHUI
[TapamiensHBIENPAMBICUTIIOCKOCTH: YTJIBI

21 MEXIYy CKPEIINBAIOIITUMHUCS
TIPSIMBIMH
[TepneHnuKyIsIpHBIETIPSIMBICH

29 MJIOCKOCTH:CTaHAAPTHHIE TIAPBI
NEepPHEHANKYISPHBIXTUIOCKOCTEUH
MPSIMBIX,CHMMETPHH MHOTOTPAHHUKOB
[lepneHnuKyIsIpHBIETIPSIMBICH

23 MJIOCKOCTH: TEOPEMA O TPEX
NEePIIeHINKYIISIpax

24 [MepnieH UK YISIpHBICTIPSIMBICH




IIJIOCKOCTH :BBIYHM CIICHUAJINHB
MHOTI'OrpaHHHKaXx

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, (JOPMYJIBI JJIS
JI0IA e, COOOPKEHHSITIO N0O S

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB,(HOPMYJITBIIIIS
TUIOMIA1eH,CO00pAKCHHUSITIOOOHS

27

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, (POPMYJIbI JUIs
TUTIOMIA1eH,CO00PAKCHHSITTIONO0US

28

[ImomaauceyeHNMHOTOIPaHHUKOB:
IUIOLIA/IUIIOBEPXHOCTEN, pa3pe3aHusiHA
YacTH, COOOpaKeHHUs O 100ust

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUIONIAIUTIOBEPXHOCTEH, pa3pe3aHusiHa
YacTH, COOOpaKeHUs O 100Mst

30

Konrtponsnaspabora"lloBropenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOT'OI'PaHHHUKOB"

31

O6BémTena.O0beMIPIMOYTOIBHOTO
napajiesenunesia

32

3anauno0yIBOCHHHIKY0a,0KBaApaType
Ky0a; 0 TPUCEKIIUH yIia

33

CrepeomeTpHuyecKne3a1aun, CBsI3aHHBIEC
00BEMOM MPSIMOYTOJIBHOTO
napajiesenunesia

34

[TpuknagHbie3agaun,CBsI3aHHBICC




BBIUMCIICHHEMOObEMAITPSIMOYTOIHHOTO

napaiesienumnena

35 OO0BEMITPAMONTIPU3MBI

36 CrepeoMeTpruecKre3aiaun,cBsI3aHHbIeC
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Tpuxnanubie3anayn,cBsi3aHHbIEC
00BEMOM MIPSAMOI TPU3MBI
Boruncnenneo0s»EMOBTEICIIOMOIIBIO

38 onpeaenéuHoronnrerpaia.O0bEmM
HAKJIOHHOM NPU3MBI
Boruncnenneo0s»EMOBTEICTIOMOIIIBIO

39 onpeaenéHHoro unrerpaita. Oobém
TTUPAMUJTBI

40 dopmynaodbEManupaMupl. OTHOLIEHUE
00BEeMOB MUpaMU ¢ OOLIUM YTIIOM

41 ®opmynaodbEManrpaMuipl. OTHOLLIEHUE
00BEeMOB MUpaMU ¢ OOLIUM YTIIOM

42 CrepeoMeTpuuecKkresaiaun,cBsi3aHHbIEC
00BbEMaMH HAKIIOHHOW MPU3MBI

43 CrepeoMeTpruecKre3a1avun,CBsI3aHHbIeC
0o0BEMamMH MUpaMUIbI
[Tpuknagaeie3agaunmnoreme’ OObEMBI

44 Ten",CBI3aHHBIECOOBEMOMHAKIIOHHOM
TIPU3MBI

45 [Tpuknagaeie3agaunmnoreme" OOBEMBI
Ten",CBA3aHHBIECOOhEMOMITHPAMU BT

", 6
46 [IpumenenneoO6bEMOB. Bouncnenue

PaCCTOSAHUA N0 MIOCKOCTU




KonTtponpHaspabora"OobéM

47 |
MHOT'OTpaHHUKa
HunuHapryecKkasnoBEpXHOCTb,

48 00pa3yromue HUJINHIPUIECKOM
MIOBEPXHOCTHU

49 wmnsap. I IpsaMoiKkpyroBOMIIMIIMHIP.
[1nomans NOBEpXHOCTU HUIMHAPA

50 KoHnueckasmoBepxHOCTh,00pa3yrolime
KOHHYECKOU noBepxHocTu. Konyc

51 CeueHneKOHYCaIIOCKOCThIO,
napajuieIbHONIIOCKOCTUOCHOBAHUS

59 VYceuénnsliikonyc.M300paxxeHne KOHycOB
U YCEYCHHBIX KOHYCOB

53 [Tn011a1600KOBOUITOBEPXHOCTUN TTOTHOM
MOBEPXHOCTH KOHYyCa

54 [Tnomanb00KOBOHTTOBEPXHOCTHUH TTOJTHON
MOBEPXHOCTU KOHYCa
CrepeomeTpuueckuesaiaunta

95 JI0Ka3aTeJIbCTBOU BBIYHCIICHUE,
MOCTPOEHUEMCEUEHUUIIMITMHPA, KOHyCa
CrepeomeTpuyecKkre3ajaunta

56 JI0Ka3aTeJIbCTBOU BBIYHCIICHUE,
MOCTPOEHUEMCEUEHUUIIMITUHIPA, KOHYCa

57 [IpuknagHbie3agaun,cBsI3aHHBIEC
HUIHHIPOM

58 [IpuknagHbie3aaaun,cBsI3aHHBIEC
LHWIVHIPOM

59 Cdepan map




60

[Tepeceuenunecdeprpiniapac
iockocThio. Kacanue mapa u cdepbl
IJIOCKOCTHI0. Bunnmnzobpakenueniapa

61

[Tepeceuenunecdeprpiniapac
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHI0. Buannzobpakenuenapa

62

Ypasaenuechepst.[Inomaascdeprineé
yacTen

63

Cummerpusicepsiniapa

64

CrepeomeTpuyecKHe 3ajaud Ha
JI0Ka3aTeIbCTBO M BBIYHCIICHUE,
CBSI3aHHBIECOC(EPONH 1IAPOM,
MOCTPOCHUEMHUXCEYCHUH MJIOCKOCTHIO

65

CrepeomeTpHyeckre 3a1add Ha
JIOKa3aTeIbCTBO U BBIYHCIICHHE,
CBsI3aHHBIECOC(EpOin mapom,
HOCTPOESHHUEMHUXCEUCHNH MIIOCKOCTHIO

66

[IpukitagHbpIe3a1a491,CBA3aHHBIECO
chepoit u mapom

67

[ToBTOpEHNE: OKPYKHOCTHHATUIOCKOCTH,
BI)I'-II/ICJ'IGHI/ISIBOpr‘)KHOCTI/I,CTaH}IapTHBIe
moxo0us

68

PaSJ'II/I‘-IHI)IeKOM6I/IHaHI/II/ITeHBpaH_[eHI/I$II/I
MHOT'OT'PpaHHUKOB

69

3agaunnoreMe' TenanmnoBepXHOCTH
BpaleHus"

70

3anaunnoreme" TenannoBepxHOCTH
BpanieHus"




71

KontponsHaspabora"Tenau
MOBEPXHOCTHU BpalieHus"

72

O6nemmmuHApa. Teopemao6006bEMe
IPSIMOTO ITUIHH]IPA

73

BrruncneHneo0»EMOBTEICTIOMOIIIBIO
onpenenéHHoro uaTerpaiga. Oobém
KOHYCa

74

[1no011a1100KO0BOMUITOIHOM TOBEPXHOCTH
KOHYycCa

75

CrepeomeTpuuecKuesaiauu,CBI3aHHbIEC
BBIUMCJIEHHEM 00BEMOB IIMIIMHIPA,
KOHYyCa

76

[Ipuknanueiezagaunnoreme" O0bEMBIN
TJIOIIAU TTIOBEPXHOCTEHN Te"

77

O0BEM 11apa u MapoBOTO CEKTOpA.
Teopemaobo0wéMemapa.lnomaas
cheprr.CTepeoMeTpruyecKre3agaun,
CBSI3aHHBICCBBIUYMCIICHUEMOOBEMOB
11apa,apoBOT0 CErMEHTAaUIIIAPOBOTO
CEeKTOpa

78

[Tpuknagueie3agaunnoreme" O0bEMBI TEN",
CBsI3aHHbBIE C 00BEMOM I1apa U
miomaaschepsl. COOTHOMEHUSIMEKTY
TUTOMIAIIMUTIOBEPXHOCTEHNOOBEMaMU
MMOJOOHBIX TEN
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