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HOACHUTEJBHAA 3AIIMCKA

['eomerpust siBisieTcss OMHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oO1ero o0Opa3zoBaHusl, TaK Kak 00€CIeYnBAET BOZMOXHOCTh U3YUEHUS TUCLUILIAH
€CTECTBEHHO-HAYUYHOW HAIMpaBJICHHOCTH M MPEIMETOB TYMAaHUTApHOTO IUKIIA.
[TockonbKy  JIOrMYeckoe  MbIlUIeHHe,  (GopMuUpyeMoe TpU  HU3YUYEHUU
00yJaronmMucs MOHSATUHHBIX OCHOB T'€OMETPHH, MPHU J0KA3aTeILCTBE TEOPEM U
MOCTPOCHUH IIETIOYKH JIOTMUECKUX YTBEPKJICHUM MPHU PELICHUH T€OMETPUUYECKUX
3a/lady, YMEHHE BBIJIBUTaTh W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS MPU PEIICHUHU 33/1ad €CTECTBEHHO-HAYYHOrO IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

[lenb ocBOeHUSI IporpaMMbl yueOHOTO Kypca «I'eomeTpus» Ha yriayoaéHHOM
YPOBHE — pa3BUTUE WHAUBUIYATbHBIX CIIOCOOHOCTEH OOyYarIUXCs MpH
W3YUYCHHH T€OMETPUH, KaK COCTABJISAIOIICH IpeaMeTHON oOmacTu «MaTeMaTuka u
nHpopMaTthka»  4epe3  OOeCIeYeHHE  BO3MOXXHOCTH  IPUOOPETCHHS U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX T€OMETPUYECKHX 3HAHMM U JEHCTBUM,
crieliM(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIsl YCIEITHOTO NpOo(EecCuOHaATBLHOTO
00pa3oBaHms, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTHUKH.

[IpuopuTeTHRIMU 3a/layaMy Kypca TE€OMETpUM Ha YTriayOJEHHOM YpOBHE,
PaCHIUPSIONIMMYU U YCUIIUBAIOIUMHU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS

paciiMpeHue NpeacTaBiICHUsS O T€OMETPUU KaK 4aCTH MHUPOBOU KYJIBTYPHI U
dbopMHUpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIHM MHUPOM;

dbopMHpoBaHUE TPEJACTABICHUS O TMPOCTPAHCTBEHHBIX (GUTypax Kak o
BOKHEUIINX MaTEeMaTUYECKUX MOJIEIAX, IMO3BOJIAIONIMX ONUCHIBATh U M3y4aTh
pa3HbI€ SBJICHUS OKPY>KAIOIEero MUpa, 3HaHUE MOHATUITHOTO amnmapara mo pa3iaeiny
«CrepeoMeTpus» yueOHOT0O Kypca FreOMETPHUU;

dbopMupoBaHWEe  yYMEHHS  BJIAJIETh ~ OCHOBHBIMH  TIOHSTHUSMU O
MPOCTPAHCTBEHHBIX (UTypaX M UX OCHOBHBIMU CBOWCTBAMHU, 3HAHUE TEOPEM,
dbopMys1 U yYMEHHE UX MNPUMEHATh, YMEHHS JOKa3bIBaThb TEOPEMbI U HAXOJUTh
HECTaHJapTHHIE CTIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaX, MOJACIAX U B PEaTbHOM
MUpE MHOTOTPaHHUKH M Tejla BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUECKHUE
MOJIENH;

dbopMHpoBaHUE TOHUMAHUS BO3MOXHOCTH aKCMOMATHUYECKOTO IMOCTPOCHUS
MaTEeMaTUYECKUX Teopuid, (popMUpOBaHUE MOHUMAHUS PO AKCUOMATHKU IPHU
MPOBEICHUHU PACCYKICHUN;

dbopMupoBaHUEe YMEHHS BIAJETh METOJIaMH JI0Ka3aTeJIbCTB U aJIrOPUTMOB
pEelIeHUs, YMEHUS WX MPUMEHSTh, MPOBOAUTH J0KA3aTEIIbHBIE PACCYKJICHUS B
XOJI€ PEILICHHS] CTEPEOMETPUUECKUX 3a7a4 U 3a]1a4 C MIPAKTUUYECKUM COJICPHKAHUEM,
dbopmupoBaHUe TPEACTaBICHUS] O HEOOXOJAMMOCTH  JIOKA3aTeIbCTB  MpHU



000CHOBaHUU MATEMaTUYECKUX YTBEPXKICHUHN U POJIM AKCUOMATHKU B TTPOBEACHUHU
JIETyKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE MHTEIUIEKTYaIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yYaronumxcs, M03HABATEILHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KPUTUYHOCTH MBIIUICHHS, THTEpPECA K U3YUYCHUIO T€OMETPHUH;

dbopmupoBaHre (PYHKIIMOHATLHONM TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPHH:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TE€OMETPUUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KU3HEHHBIX CUTYaIlUsSX W MPU U3YUYCHUH JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYAllMi, WCCIEIOBAHUS TMOCTPOEHHBIX MOJIEIIEH,
WHTEPIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp>KaTEIbHBIMU JTUHUAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBisArorca: «lIpsMble W IUIOCKOCTM B IIPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTopel ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM HA YINIYyOJIEHHOM YpOBHE OOyYEeHUS B
10—-11 knaccax, OTHOCUTCSI KO BCEM COJIep KaTeNIbHbIM JIMHUSM y4eOHOTo Kypca, a
dbopMHpoBaHUE JIOTHUYECKUX yMEHUH  pacmpenenserca He TOJbKO IO
coJiepKaTeJIbHBIM JIMHUSAM, HO U 1O TojaM oOydenus. ConepikaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJsibTaTaM ocBoeHUs] DenepanbHON padboueit
MpOrpaMMbl, pacrpefe€HHbIM 10 TojaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4TOOBI KO BCEM OCHOBHBIM, MPUHITUITHATIBHBIM BOIIPOCaM 00yYaronuecs
oOpamiajgnuch HEOAHOKPAaTHO. OTO TO3BOJIIET OpPraHU30BaTh  OBJIAJCHHE
reOMETPUYECKUMU TTOHSATUSIMU U HaBBIKAMHM TIOCJIEIOBATEIILHO U MOCTYIATENIBHO, C
cOOJII0/IEHMEM TPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO
CHUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00Yy4YaOIMUXCsl, PACIIUPsS U YTTyOsist
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3mark  ycioBus i auddepeHnmanud  oOy4eHUs, TMOCTPOEHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MPOTpaMM, OO0ECHeuuTh YIIyOnEHHOE
U3y4YEHHUE T€OMETPUH KaK COCTaBIISIONICH yueOHoro nmpeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YUYEHUSI MAaTEMaTUKH C
y4€ToM BbIOOpa Oyayiiel mnpodeccuu, obOecrneurBas MPEEMCTBEHHOCTh MEXTY
o01uM 1 ipoeccruoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha yriayOJaEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Hegento), B 11 knacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPKAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ cTepeoMeTpuu. Touka, mpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPHU:
aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnonoxeHue IMpsMBIX B IMPOCTPAHCTBE: IIEpECEKaroluecs,
napajulesIbHble U CKpeluBaromuecss npsmbie. [Ipu3Hakum CKpemumBaromumxcs
npsAMbIX. [lapamienbHOCTh TPAMBIX M IDIOCKOCTENW B MMPOCTPAHCTBE: NapalIelIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD MTPAMON
U 1uiockocTH. [lapannenbHoe M LEHTpaJbHOE NPOEKTUPOBAHUE, H300pakeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajyieNIbHOIO MpoekTupoBaHus. M3o0pakeHue
buryp B mapajyuiesibHON MPOEKUUU. YTIbl C COHANPABIECHHBIMU CTOPOHAMH, yTOJ
MEXKIy NMPSMBIMU B ITPOCTPAHCTBE. llapajienbHOCTh MIIOCKOCTEN: NapajlieiibHbIE
IJIOCKOCTH, CBOMCTBA rapajuieabHbIX IJTIOCKOCTEM. [Ipocreimue
OPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpadJp, Napajuleenurne],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPIIEHIUKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJISIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPSAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NEPIEHANKYJIAPHON IIJIOCKOCTH. OpTtoronanpHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 70  IJIOCKOCTH,  MpoeKuust  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIECHAUKYJSIPHOCTH  JIBYX
mIocKocTer. Teopema o TpEX MepHeHIUKYIsIpax.

Yrael B OPOCTPAHCTBE: YroJl MEXAY NPSMOW M IIOCKOCTBIO, JBYTPaHHBIN
YIOJI, JIMHEWHBIM yToJl ABYIPAHHOIO yria. TpEXTpaHHbIl U MHOTOI'PaHHbIE YTJIbI.
CpolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoHcCTBa IUIOCKMX H
JBYIPAHHBIX YTJOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpasHHuKH

Buael MHOTOrpaHHUMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHas IPU3Mbl, OOKOBasl U MOJIHAS OBEPXHOCTb IMPU3MBI.
[lapannenenunen, NpPAMOYTOJbHBIA — MAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuaiimne mnyTM Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennast teopema Iludaropa. I[lupamupa: n-yronbHas mHUpaMuaa,
npaBuwibHasi W yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
NPaBWIBHOW mupamubl. lIpaBuiibHbIE MHOTOIpAaHHUKH: IpPaBWIIbHAS IpU3Ma U



IpaBWJIbHAS MHWPAaMHUA, TPAaBUIbHASA TPEYroJibHAs MHPAMHUIA W TPABUIIbHBIN
TeTpa’ap, KyO. llpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOACKAdAP U UKOCADIP.

Bbruncnenue 351eMEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHaiu, YIJIbL
[Inomans OOKOBOW MOBEPXHOCTM W TOJIHOM MOBEPXHOCTH MPSIMOWU MPHU3MBI,
IJIOLAJb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH HPSIMON IPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MNHpPaMUbI,
TeopeMa O IUIOLIAAN YCEYEHHON TMPAMUIBI.

CummeTpuss B NOPOCTPAHCTBE. DJIEMEHTHI CHUMMETPUM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajyieenune1d, CUMMETPHUsS NPAaBWIBHBIX IPU3M, CHMMETpPUS IPAaBUIBHON
NUpamMUIblL.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBIC, COHAIPABJIEHHBIE U  IPOTUBOIIOIOKHO
HaIIPABJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[eHCTBUS ¢ BEKTOpAMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOpPA HA YHUCIIO.
[loHaTe KOMIUTaHApHBIE BEKTOPHL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamtenenunena. Teopema O pas3loKEHUMM BEKTOpa II0  TPEM
HEKOMIUIaHApHbIM  BeKkTopaMm. [IpsmoyronmpHasg  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3bp MEXIy KOOPAMHATAMHU BEKTOpA U
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKaJasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsTHSA: MWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKas IMOBEPXHOCTD,
cheprueckas TOBEPXHOCTh, OOpa3ymIuWe TMOBEpXHOCTEW. Tema BpalieHUs:
MWINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacnosnoxxeHue
cheppl M TUJIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe. M3o0pakenue Tten
BpaIleHUs Ha TUIOCKoCcTH. Pa3BépTka munmuHapa W koHyca. CuMmmMerpus chepsl U
mrapa.

O6béM. OcHoBHbIE CBOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeActBuss u3 He€. OO0bEM mpsMoil u
HAKJIOHHOW TPHU3MBI, IWIMHJIpa, TUPaMUIbl U KoHyca. O0BEM mapa U mapoBOro
CETMEHTA.

KomOmHammu Tenm BpaimieHuss W MHOTOTpaHHUKOB. [Ipu3ma, BHucaHHas B
MWINHAP, ONHMCAaHHAas okojio muiuHapa. [lepeceuenue cdepsl W mapa ¢
miockocThio. Kacanme mrapa u cdepsl mIockocThio. [loHSATHE MHOTOTrpaHHUKA,



OMHUCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAallICHMUSL.

[Tnomane MoBEpXHOCTH LMJIMHJIpA, KOHYyca, MJoWaab cepbl U €€ yacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonobHeix Quryp. IlpeoOpazoBanue mogodusi, romorteTus. Pemienue 3amau Ha
IJIOCKOCTH € UCIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceuyeHnii MHOTOTPAaHHUKOB M TEJI BPAILLEHUs: CEUEHUsI LIWIIMHIpA
(mapayiennbHO W MEPHEHAMKYJSIPHO OCH), CEUeHHUs KoHyca (mapajuienbHble
OCHOBAHHIO M MPOXOJSIINE Yepe3 BEPUIMHY), CEUECHHUS IIapa, METOIbI TOCTPOEHUS
CEUYEHMIl: METOJ| CJEA0B, METOJI BHYTPEHHETO MPOECKTUPOBAHMS, METOJ MEPEHOCca
CEKYILEH TIIOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauumy Hajx BeKTOpamu. BekTopHoe
YMHOXK€HHE BeKTOpoB. (CBolCTBa BEKTOPHOro yMHOXeHus. IIpsmoyronbpHas
cucTeMa KOOpAMHAT B NpocTpaHcTBe. KoopauHaTel BekTopa. PazinoxxeHue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ| MPH PEIIEHUH TeOMETPUUYECKUX
3a/1a4.

JABUKEeHUs B IPOCTPAHCTBE

JiBuwxenus mpoctpanctBa. OtoOpaxenus. J[BMKeHUS U paBEHCTBO (UTYD.
OO6mme cBolicTBa JBWXKECHUH. BuIbl JIBWKEHWN: TapauIeIbHBIM IEPEHOC,
LHEHTpaJIbHAsl CUMMETpUsS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IHINTIAHUPYEMBIE PE3YJBTATHBI OCBOEHHUA YUYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaskaanckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTh FPAKIAHCKON MO3UIIMK O0YYAIOIIETrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4YJ€HAa  POCCHIICKOro  oO0miecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpoIEeAYp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyTro€), yMEHHue
B3aMMOJIEUCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HUX
GyHKIHUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoTHYEeCKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTH POCCUUCKOMN TpaKAaHCKOW WJIEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HACTOSIIEMY POCCUMCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEeMaTUUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATHX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMUKH;

3) 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHE JYXOBHBIX LIEHHOCTEM POCCHICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTMKEHUM HAyKu M JEATEIbHOCTbIO YYEHOTO, OCO3HAaHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMUBOrO OyayLIEro;

4) 3cTeTH4YecKoe BOCTIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETHUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyKICHU, BOCIPUUMYUBOCTh
K MAaTEeMAaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BoCIUTaHHE:

c(hOpMUPOBAHHOCTh yYMEHHUS TPUMEHATH MAaTeMaTHUYEeCKUE 3HAaHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0pOBbIO (37I0pOBOE MUTAHHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITUU U
OTJIbIXa, peryJisipHasl (pu3ndeckas aKTUBHOCTH), (PM3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHUE:

TOTOBHOCTh K TpYydy, OCO3HAaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pasnuyHbiM  cepaM  MPOPECCHOHAIBHOW  JCATENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW W €€ MPUWIOKEHUSIMHU, YMEHHUE COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymieit npodeccud W peaau3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  OOpa3oBaHHUIO U



CcaMOOOpa30BaHUI0 Ha MPOTSKEHUM BCEW KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acCTHUIO B PEIICHUHN MPAKTUUECKUX 3a]1ady MaTeMaTHYECKOW HaMpaBJICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  DKOJIOTMUECKOW KYJIbTYphl, TOHUMAHUE BIIMSHUS
COIMAJIbHO-DPKOHOMUYECKHUX TMPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COIMATBbHOM
Cpelibl, OCO3HAHUE TJI00ABLHOTO XapaKTepa IKOJOTUUECKUX MPoOJieM, OpUeHTAIUS
HAa TPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHWM JUIsl penieHus 3ajgad B 00JacTu
OKpY>Karolllel cpenpl, I[UIAHUPOBAHUE IIOCTYNKOB W OLIEHKH HMX BO3MOXHBIX
MOCJIEACTBUMN JIJISl OKPYKAIOIIEH CPeJibl;

8) HeHHOCTH HAYYHOr0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOM  MPaKTUKH, IMOHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4UeToBEUeCKOW JesATebHOCTU, JTarnoB €&
pa3BUTUSI M 3HAYMMOCTH JUISl DPa3BUTHUS [MBUJIM3AIlUU, OBJAJECHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOll KakK CpPEICTBOM MO3HAHHS MHUPA,
TOTOBHOCTh OCYUIIECTBIISAITh MPOEKTHYKD M HCCIEIO0BATEIbCKYIO JAESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble joruueckue AecTBUs:

BBISIBJIATH U XapPaKTEPU30BATh CYILICCTBCHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POpMYIUPOBATH
oTpe/ielIeHUs] OHATHM, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(UKaIUH,
OCHOBaHMS JJIs1 0000IICHNUS M CPaBHEHUS, KPUTEPUU MTPOBOIUMOIO aHAJN3A;

BOCIIpUHUMATh,  (GOPMYJIHpPOBaTH U  NPEe0OpPa30OBBIBATH  CYXKICHUS:
yTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHbIC,

BBISIBJIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKICHUSX, Mpejiaratb KpUTEPUH s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMIL;

JIeTIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
VHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIINIO, IPUBOJIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BBIOMpATh CMoco0 pelieHus y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIEHUsA, BbIOMpAaTh HauOoliee MOAXOAAIMK ¢ y4€TOM
CaMOCTOSITENILHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble ncciaenoBare/ibCKue 1eiiCTBHUS:



UCIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI WHCTPYMEHT MO3HAHUS,
bopMyIMpoOBaTH  BOMPOCH,  (PUKCHUPYIOUIME  MPOTHUBOPEYUE,  MpoOIIEMYy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, aApPTyMEHTHPOBATH
CBOIO MMO3ULINI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIIJIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIIEOBAaHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4eCKOro 00beKTa, BJICHU, poLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMu, SIBJICHUSIMHU, TTPOLIECCAMU;

CaMOCTOSTENIbHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI 1O pe3yibTaTam
IPOBEIEHHOTO  HAOJIIOJCHMS, HUCCJIEJOBAHMS, OLIEHUBAaTh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHNUIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpOIecca, a TakKe BbBIIBUTAThH
MIPETNOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

BBISIBIIATH JACHUIIMTHI MHPOPMAINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JJIsI pEIICHUS 3a]1a4u;

BBIOMpATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATh,
CHUCTEMATHU3MPOBATh M HWHTEPIPETUPOBATH WH(POPMAIIMIO DPA3TMYHBIX BHUIOB H
dbopm npeacTaBIeHNUS,

CTPYKTYpUPOBaTh MHGOPMAIIMIO, TPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATh TpaduyuecKy;

OIICHUBATh HaIEKHOCTD uH(popmanuu o CaMOCTOSITEJIbHO
c(hopMyITUPOBAaHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesnsiMu  OOLIEHUsI, SCHO, TOYHO, T'PaMOTHO BBIpaXaTb CBOI TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAaX, /1aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yJIbTaT;

B X0/ 00CYXJI€HUS 3aJaBaThb BOIPOCHI IO CYLIECTBY OOCYXJ1aeMOU TEMBI,
npoOsieMbl, pemaeMod 3a7aud, BbICKA3bIBaTh MJIEW, HALEJICHHbIE Ha IIOUCK
pELIEHHUs], COIMOCTABJIATh CBOU CYXIEHUS C CYXKICHHUSIMU IPYTUX YYACTHUKOB
auanora, oOHapyKMBaTh Pa3jM4Me€ U CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(GopMyIIMpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIICIOBAaHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4YE€TOM 3ajaad
NPEe3EeHTALMU U OCOOEHHOCTEHN ayIMTOPUH.

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIE 1elicCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 3a7a4d, BEIOMpPATh CIOCOO pelIeHus C
y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH ¢ Y4€TOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIAJE€Th  HABBIKAMM  TO3HABATENbHOM  pediIeKCHUH KaK  OCO3HAHUS
COBEpIIIAEMbIX JEHCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJSL Tpollecca M pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3aJ1auH;

MPEeABUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEIICHUU 3a]1a4H,
BHOCUTHh KOPPEKTHUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JIAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEJIN U YCIOBUSAM, OOBICHITH MPUUHHBI
JIOCTUKEHUS WJIM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOJIUTh OIIHUOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJILHOCTD:

MOHUMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIbHOU
paboThl mNpU pelIeHUH Y4eOHbIX 3ajay, NPUHUMATH I€Jdb COBMECTHOM
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pabOThI, pacrpeneisiTh
BUJIbI paboOT, JI0TOBAapWBATHCS, OOCYX IaTh TMPOIECC U PE3yJIbTaT pPabdOThHI,
0000111aTh MHEHUS HECKOIBKHX JIIOACH;

y4acTBOBaTh B IPyNNOBBIX (popMax paboThl (00CykaeHUs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» M WHBIC), BBIMOJIHATH CBOK 4YacTh pPabOTBHl U
KOOPAVMHUPOBATh CBOU JCHCTBHUS C JPYTMMH YJI€HAaMH KOMAaH/Ibl, OLICHUBATh
KaueCcTBO CBOET0 BKJIaJa B OOMIMN MPOAYKT MO KPUTEPUAM, CPOPMYITHMPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

IMPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca o0ygaronuiicss Hay4IuTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnt 3a7a4 ¥ MPOBEJICHUU MaTeMaTHYECKUX PACCYKIACHUM;

e TMPUMEHSATH AKCUOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX MPHU PELICHUU
r€OMETPUYECKUX 33/1a4;

e KJIACCHU(PUIIMPOBATh B3aUMHOE PACIIOJIOKEHUE TPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJIHO ONEPUPOBATH TMOHATUSIMU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXIYy NOPSIMOMl U
IUIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOIHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TpU3Ma,
nupamuja, NpsMOyToJbHBINA Mapanienenunes, Kyo);

e KJIaCCU(PUIIMPOBATh  MHOTOTPAHHUKH, BBIOMpas  OCHOBAaHMS ISt
KJ1accuUKaIlnu,

e CBOOOAHO oOMEpUPOBATh TOHATHUSAMHU, CBA3aHHBIMH C  CEUCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

e BBITIOJIHSTH napajiebHoe, LEHTpaJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBaHKUE (UTYpP HA TUIOCKOCTh, BBITOJHATH U300pakeHUsT QUryp
Ha TIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3IUYHBIMA METOJAaMH, BBHITIOIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKCIATH IUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (Tpu3Ma,
NMpaMu/ia), TEOMETPUUECKUX TEJI C TPUMEHEHHEM (hOPMYII;

e CBOOOJHO OMEPUPOBATH MOHATUSAMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHHM, LIEHTP, OCb M IUIOCKOCTh CHUMMETPUHU
durypsr;

e CBOOOAHO OMEPUPOBATH TMOHSATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH JICUCTBUS HAJ BEKTOPAMU;

e pemaTrh 3aJayd Ha JIOKA3aTeIhCTBO MAaTEMATHUYECKUX OTHOIICHUU W
HaXO0XJICHHE TEOMETPUUYECKUX BEIMYUH, TPUMEHSST W3BECTHBIE METOIbI
PU PEIICHUH MAaTeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH;

e TPHUMEHATH NPOCTEHIIME TMpPOTrpaMMHBIE CpPEACTBA W  DIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUIECKUX 3a]1a4;

e WU3BJEKaTh, MNPe0oOpPa3OBBHIBATH M HWHTEPIPETUPOBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yeprexax U pUcCyHKax;

e TMPHUMEHATH TMOJY4YCHHBbIE 3HAHMA HA TPAKTUKE: CpPaBHUBATh W
aHAIM3UPOBATh PEANbHBIC CUTYAIlMH, MPUMEHATh H3yYCHHbIC TOHSTHUS B
npolecce TIOMCKAa PEelIeHUs] MaTeMaTH4eckd  Cc(hopMyIMpoBaHHOU
npo0OJieMbl, MOJEINPOBATh PEATbHBIE CUTyallMd Ha S3BIKE TE€OMETPHH,
MCCIIEIOBATh MMOCTPOCHHBIE MOJENH C MCIOJIB30BAHUEM T€OMETPUUECKHIX
MOHSATUN U TEOpeM, ammapara ajreOpbl, pelarh MPaKTUYECKUe 3aadd,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPUUECKUX BEIUYNH;

e UWMETh NPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHI TEOMETPUH Kak
COCTaBHOM yacTu (pyHAaMEHTA pa3BUTHUS TEXHOJIOTUH.

K xoniry 11 kiacca o0yJaronuiics Hay9uTCs:



CBOOOJITHO OIEpPUPOBATh MOHATHUSIMH, CBSI3AHHBIMU C LWJIMHAPUYECKOMH,
KOHUYECKOM U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJTyYEHHS;

ONEPUPOBATh MOHATUSAMHU, CBI3AaHHBIMU C TE€JIAMH BPAILICHUS: UIUHIPOM,
KOHyCOM, c(epoii U mapowm;

pacno3HaBaTh Teda BpaumleHus (UMIUMHApP, KOHYyc, cdepa U IIap) U
OOBSACHSTH CIIOCOOBI TTOTYUEHUS TEJI BPAIICHUS;

KJIACCU(PUIIMPOBATh B3aUMHOE PaCHOJI0KEHUE CPEPbI U MIIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalleHUs,
00BEMBI U TUIONIAJM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpallCHMS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HopMyIT;

CBOOOJTHO OTEPUPOBATh MOHITHUSIMHU, CBA3aHHBIMU C KOMOWHAIUSMU TEJ
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIN B chepy u
OMMCaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIH TEJO
BpAaILICHHUS;

BBIYHCIIATh COOTHOIICHUS MEXKTY IUIOMIAISIMUA TTIOBEPXHOCTEN U 00bEMaMu
ITOI0O0HBIX TEIN;

n3o0paxaTh u3ydaeMble (UTYpPHI, BBINOJHATH (BBIHOCHBIC) TIJIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHHU3Y, CTPOUTb CEUCHHUS TEJ BPAIICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MpeoOpa3oBbIBATH HHPOPMALMIO O
INPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MNpPEACTABICHHYIO Ha
yepTexKax U pUCYHKaX;

CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH OIEpalliy Ha/l BEKTOPaAMU;

3a]1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBON CUCTEME KOOP/IMHAT;
pemaTh reOMETPUYECKHUE 3aa4l Ha BBIYMCICHUE YIJIOB MEXAY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUM OT TOYKM JI0 IUIOCKOCTH, B
1EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPJAMHATHOTO METOA MPU PEIICHHH;
CBOOOJHO OMNEpPUPOBATH TMOHATUSIMHU, CBS3aHHBIMM C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHHU;

BBITIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TeNl BpalleHUs IMpHU
MApAJJICTIBHOM ~ TEPEHOCE, LEHTPAIbHOM CUMMETPUH, 3€PKAIbHOU
CUMMETPUH, IIPU MOBOPOTE BOKPYT MPSAMOH, MpeoOpa3oBaHus O100MS;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB M TEJ BPAILICHUS: CEUCHUS LIWIMHIPA
(mapajuienTbHO U NEPIEHAUKYJIIIPHO OCH), CEUCHHS KOHYca (TapajuielbHbIe
OCHOBAHUIO U IPOXOJIAIIME Yepe3 BEPILUHY), CEUECHHUS 1I1apa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUS CEUYEHUW: METOJ CJEIOB, METOJ
BHYTPEHHETO IIPOEKTUPOBAHNUS, METO/ IEPEHOCA CEKYIIEH IITIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSTh TeoMeTpuYecKre (aKThl ISl PEUICHUS] CTEPEOMETPUUYECKUX
3a7a4, MOPEANOoJararlliuX HECKOJbKO IIaroB pEIICHUs, €CIU YCIIOBUS
MIPUMCHEHHUS 3a/1aHbI B SIBHOW 1 HESIBHOM (hopMme;

peuiath 3aJa4yd Ha JOKA3aTeIbCTBO MATEMATUYECKUX OTHOIICHUWA U
HAXOX/ICHUE TEOMETPUUECKUX BEJIUYNH,;

IIPUMEHATH MPOTrPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a1aY;

NMPUMEHATh  TOJYYEHHbIC  3HAHUSA HA  MPAKTUKE:  CPAaBHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYAIIMU, IPUMEHSITh NU3YUCHHBIC
IIOHSATHUS, TEOPEMbI, CBOMCTBA B MPOLECCE MOUCKA PELICHUS
MaTeMaTU4ecku  CHOPMYJIUPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyalldd Ha SI3bIKE TE€OMETPUM, HCCIEIOBaTh MOCTPOECHHBIC
MOJIEIA C HCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, peniaTh NPAKTUYECKHUE 3a/add, CBS3aHHBIE C
HAaXO0XJICHUEM I'€OMETPUUYECKUX BEJINYNH;

UMETh TpEACTaBlieHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS T'€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTA pa3BUTHUS TEXHOJIOT UK.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoauuyecTBo yacoB

Ne HaumeHoBaHue pa3/iesioB U TeM duaekTpoHHbIe (LM (pPOBHIE)
n/n MPOrpamMmMbl Bcero Kontpoanuere oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BBenenue B ctepeomeTpuio 9
) B3anmHOE pacnosioxKeHue npsiMbIX B 14 1
IPOCTPAHCTBE
3 [TapaniensHOCTh MPSAMBIX U IJIOCKOCTEH B 14 1
MPOCTPAHCTBE
4 [TepnieHAUKYISPHOCTD MPSIMBIX U 24 1
IJIOCKOCTEH B MPOCTPAHCTBE
MHororpaHHuku 16
VYrael 1 pacCTOSTHUS 7 1
Bexkrtopsl B ipocTpaHcTBe 12
g HOBTOP@HI/IC, 000011IeHIE U CUCTEMATH3AIS 6
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4




11 KUIACC

KonnyecTBo yacos DJIEeKTPOHHbIE
Ne n/m f;?;?;f;::me Pasieion HTem Beero KonTpoabHbI IIpakTuyeckue f)lglifz)(:;al::;bnme
e padoThI padoThI pecypen
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpeHwue, O606III€HI:I€ u 15 |
cHUCTEeMaTu3aIus 3HAaHUM
O0bEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaay moBEpXHOCTH U 00BEMBI 9 1
KPYIJIBIX TEJ
6 JIBuokeHuUs 5 1
7 [ToBTOpeHwue, O606III€HI:I€ u 17 )
cHUCTEeMaTH3aIus 3HAaHUM
OBIIEE KOJIMYECTBO YACOB IIO I[TPO'PAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

Bcero

KonTpoabhbie
padoThbI

Jlata
U3yqeHust

JIEeKTPOHHbIE
nudposbie
o0pa3oBaTte/bHbIE

pecypchl

[ToHsATHS cTEepeoMEeTpHUH: TOUKA, psiMasi,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
npaBuiia N300pakeHUs] Ha PUCYHKE
TUIOCKOCTH, MapajuIeIbHBIX MPSIMBIX
(OTpE3KOB), CepeIMHBI OTPE3Ka

[ToHsiTHS: IEpeceKaroIuecs MIOCKOCTH,
nepeceKaronmecs npsmas 1 miocKocTh;
MOJyIPOCTPAHCTBO

MHororpaHHuKH, U300paskeHNUEe IPOCTENIINX
IPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 0ObEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIECTBUS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
cieacTBust n3 HUX. CriocoObl 3a1aHUS
NPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4eHUS IPSMBIX U TUIOCKOCTEH

AKCHOMBEI CTCPCOMCTPHUHU U IICPBLIC
CICICTBUA U3 HUX. Crioco0n1 3aJaHusA
MpsAMBIX U ILIOCKOCTEH B IMpOCTPAaHCTBC.
O003HaueHNs MMpAMBIX U IUIOCKOCTEHN




N300pakeHne ceueHuil mupaMupl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOJAT uepe3 ux peéopa.
N306paxkenue nepecevyeHys MoIy4eHHbIX
IJI0CcKOCTEN. PackpaimmBaHue MOCTPOEHHBIX
CEYEHUH Pa3HBIMU LIBETaMU

Merton cnefoB st MOCTPOEHUS CEYEHUH.
CaolicTBa nepeceyeHuil NpsIMbIX U
IIJIOCKOCTEN

[Toctpoenue ceuenuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEW U 3aMKCh 111aroB
MOCTPOEHUS

10

[TapaniensHble MpsMbIE B TPOCTPAHCTBE.

11

[TapamienbHble IpsIMBIE B IPOCTPAHCTBE.

12

Teopema 0 CyleCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapalIeIbHON
JTAHHOM TIPSIMOM, MIPOXOASAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKAIIEH HA JAaHHOU
IPSIMOM.

13

[TapamienbHOCTB TPEX MPSMBIX.

14

JlemMma o MNEPECCUCHUU MMapaJICIbHbIX
MMPAMBIX ITIJIOCKOCTBIO

15

HapaJ'IJ'IeJ'ILHOCTB HpﬂMOﬁ U IIJIOCKOCTH.

16

[ToHATHA: mapamIebHOCTD NIPSAMON U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apajuIeJIbHOCTHU MPSIMOM U MJIOCKOCTH.
CaolicTBa napajuieaIbHOCTH NPSIMON U
IUIOCKOCTH




17

[ToHsTHA: MapaIIeIEHOCTD NIPSIMOU
IUTOCKOCTH B npocTpaHcTse. [Ipu3nak
HapauIeIbHOCTH MPSIMON U IJIOCKOCTH.
CaolicTBa napauieaIbHOCTH NPSIMON U
IUIOCKOCTH

18

B3anMHOe pacnonoXeHue NpsMbIX B
npoctpancTBe. CKpenuBaronecs npsmeie.
[Ipu3Haky CKpeUIUBaIOIIMUXCS IPAMBIX.
[TapamienbHbIE IPSIMBIE B IPOCTPAHCTBE

19

TeopeMa 0 CKPCIIUBAOIINXCA ITPAMBIX

20

[lenTpanbHas npoeKkiusa. YTOI C
COHANPABJICHHBIMH CTOPOHAMHU. YTOJI MEXKIY
NPSIMBIMU

21

3agauu Ha JOKA3aTeIbCTBO U UCCIIEA0BAHME,
CBSA3aHHbIE C PACIIOJIOKEHUEM MPSMBIX B
IPOCTPAHCTBE

22

KonTponpHas padora Ne 1 "Akcromsl
crepeoMerpun. [lapaiensHOCT IPSIMON U
MJI0CKOCTH"

23

3agauu Ha JOKA3aTeIbCTBO U UCCIIEA0BAHHE,
CBS3aHHbIE C PACIIOJIOKEHUEM NPSMBIX B
IPOCTPAHCTBE

24

['eomeTpuyeckue 3a71aun Ha BRIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapajuIebHOCTHIO MPSMBIX U TNIOCKOCTEH B
MPOCTPAHCTBE

25

HapaJ'IJ'ICJ'IBHLIe IIJIOCKOCTH. HpI/ISHaKI/I
mapaJyiCJIbHOCTH ABYX IUIOCKOCTEH




26

[TapannensHbie maockocTu. [IpuzHaku
NapajuIeIbHOCTH JBYX IUIOCKOCTEN

27

Teopema o napamieaIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, TPOXOASIIEH
yepe3 TOUKY, HE MPUHAAICKAILYI0 JaHHON
IUIOCKOCTH U CJIE/ICTBUS U3 HEé

28

CaolicTBa napasuieabHbIX MIOCKOCTEH: O
napajuIebHOCTU MPSIMBIX MIEPECEUCHUS MIPH
NepeceyeHn  JIByX MapajiesibHbIX
IUIOCKOCTEH TpeTheit

29

CaolicTBa napasuieIbHbIX MIIOCKOCTEN: 00
OTpe3Kax MmapajuieIbHbIX MPSIMBIX,
3aKTFOYEHHBIX MEX/1y MapaieIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHUH MPSMOiL ¢
JBYMS MTapajieIbHBIMU TUIOCKOCTSIMH

30

Terpasap. [lapamienenunes

31

CBoiicTBa rpaHeii U AuaroHasnei
napajuiesenumnea

32

CaolicTBa rpaHeil U guaroHanei
napajuieJenumneaa

33

[ToBTopenue: Teopema [Tudaropa va
MJIOCKOCTH

34

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

35

[ToctpoeHune ceueHust, MPOXOIAIIETO YEPE3
JIAHHYIO NIPSIMYIO Ha YEPTEKE U
MapajyIeabHOTO IPyron npsamoi. Pacuér
OTHOUIEHUI




36

[TapannensHas mpoeKUus, IPUMEHEHUE s
MOCTPOEHHUS CEYEHUH KyOa U
napauienenuneaa. CBoicraa
napauiesienue1a ¥ MpU3Mbl

37

KoHnTtponbhas padota No2 o teme
«[TapanneabHOCTh MIOCKOCTEM»

38

[lepienquKyIsIpHBIE MIPSIMBIC B
MIPOCTPAHCTBE.

39

[TapamienbHbIe IPsIMBIE, IEPIIEHAUKYIISIPHBIC
K IIJIOCKOCTH

40

[IeprieHIUKYIAPHOCTH NPAMON U IJIOCKOCTH.
[Ipn3Hak nepnesauKyJISIpHOCTH IPSIMOU U
IUIOCKOCTH

41

[IeprieHAUKYIAPHOCTH NPAMON U IJIOCKOCTH.
[Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IUIOCKOCTH

42

Teopema o CyIIeCTBOBaHUH U
€MHCTBEHHOCTH MPSAMOM, MPOXOIAIIeH
yepe3 TOUKY IPOCTPaHCTBA U
NEePHEHANKYISIPHON K TNIOCKOCTH

43

Teopema o CyIIeCTBOBaHUH U
€MHCTBEHHOCTH MPSAMOM, MPOXOIsIIeH
yepe3 TOUKY MPOCTPaHCTBA U
NEPIEeHIUKYISIPHON K MITOCKOCTH

44

PaccrosiHue oT TOUKH 70 IIJIOCKOCTH,
pacCTosAHUC OT HpHMOﬁ J0 IINIOCKOCTH

45

[Iepnienpukynsp u HaknoHHas. [loctpoenue
NEPHEHAUKYIISIPA U3 TOYKH HA NPSMYIO




Teopema o Tpéx nmepneHAUKyIspax (mpsmas

46
U oOpaTHas)

47 Teopema o Tpéx neprneHaAuKyIsipax (mpsmas
u oOpaTHas)

48 Yron Mexay npsiMoi U MII0CKOCThIO

49 VYrois Mexay NpsIMON U INIOCKOCTBEO

50 Pemenne 3a1a4 Ha IPUMEHEHNE TEOPEMBI O
TpeX MEepIEeHIUKYIIIpax

51 JByrpanubiii yroji. CBOMCTBO JTMHEMHBIX
YTJIOB IBYI'PAHHOTO yTIjia

57 [TepnenaukynspHeie miaockoctu. CBoicTBa
B3aMMHO NEPIEHINKYJISIPHBIX INIOCKOCTEN

53 [Ipu3Hak nepneHMKyISIPHOCTH JBYX
IIJIOCKOCTEM.
[IpssmoyromnbpHbIN Napauienenunes; Kyo;

54 WU3MEPEHMS], CBOMCTBA IPSIMOYTOJIBHOTO
napajuienenumnena

55 Teopema 0 auaroHanau NpsIMOYIrOJIBHOTO
napajuieJenuIea v clIeICTBUE U3 Hee

56 Beruncnenue JUIMH OTpe3KoB B KyOe U
IPSIMOYTOJIBHOM TIapajuleyIeuIe e
[TocTpoeHue ceuenuii kyoa, IpU3MBlI,

57 IIPABWJIBHOM MUPaMUABI C IIOMOILBIO
OpPTOTrOHAJILHOU MPOEKIINH

58 TpéxrpaHHslid yroj, HEpaBeHCTBA JIs

TpexrpanHbix yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CHHYCOB JJIsI




TPEXTPAHHOTO yriia

CTepeOMeTpI/I‘leCKHe U IIPUKJIaIHBIC 3a1a4U,

59 CBS3aHHbIE CO B3aMMHBIM PACIOJIOKEHUEM
IPSIMBIX U IJIOCKOCTH
[Tapa napaJiiesbHbIX IUIOCKOCTEN Ha

60 CKPEIIMBAIOIIMUXCS MPAMBIX, PACCTOSTHUE
MEXy CKPEIMBAIOIUMUCS IPSIMbIMU B
IIPOCTBIX CUTyaLUsIX
KontponbHast padora Ne 3 "BzaumHoe

61 PacIoJIoKeHUE NPSAMbIX U IJIOCKOCTEH B
npocTtpaHcTae"

62 ITonaTHe MHOrOrpaHHuKa. MHOrOrpaHHUK U
€ro 3JIEMEHTHI

63 Boinykible MHOrorpanHuku. Teopema
Ditnepa
Beinyxiibie MHOrorpanHuku. Teopema

64 Oitnepa. [IpaBunbHbIC U OTYyTPaBUIbHBIC
MHOTOTPaHHUKHU

65 [Tpusma. IIpsiMas u HaKIOHHAs IPU3MBI.
ITpaBuibHas nmpusma

66 [Ipsamoii napautenenunes, NpsMOyTOIbHBIN
napajiesienunes, Kyo

67 [Inomaab MOBEpXHOCTH MPU3MBI

68 [Inomaab MOBEpXHOCTH MPU3MBI

69 ITpoctpancTBenHas Teopema [lugaropa

70 [Tupamuga. Buaer nupamun. [IpaBrinsHas

nmupamMmuyaa




[Tupamuga. Buaer nupamun. [IpaBuinbsHas

71 1
nupamua

72 [1no1maae MOBEpXHOCTU MUPAMUIBI 1

73 [1no1maae MOBEPXHOCTU MUPAMUIBI 1

74 VYceuennas nupamuia 1

75 VYcedeHnasa nupamuaa 1

76 ['eomeTprueckre METObI BBIYMCIIEHUS yria |
MEXy NMPSMBIMU B MHOT'OTPaHHUKAX

77 ['eomeTprueckre METObI BBIYMCIIEHUS yria |
MEXy NMPSMBIMUA B MHOT'OTPaHHUKAX

73 [IpaBuiibHBIE MHOTOTpaHHUKU. Pacyér 1
pacCTOSHUN OT TOYKHU JI0 TUIOCKOCTH
Crioco0bl OITyCTUTh TIEPIICHIUKYJISIPBI:

79 CUMMETpHUS, CABUT TOYKH I10 APAILIIEITbHOU 1
MPSAMOM
[Tapa napannenbHbIX IUIOCKOCTEN Ha

20 CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSTHUE |
MEXy CKPEIIUBAIOITUMUCS MIPSIMBIMU B
MPOCTHIX CUTYaLUAX
Brruucnenue paccTosTHUN MEXIY

81 CKPELIMBAIOIMIMMUCS TPSIMBIMU C IIOMOIIbIO 1
NEePHEHANKYISIPHON MIIIOCKOCTH

%) Casur 1o HenapasuieJbHON TPSMOH, |
M3MEHEHUE PACCTOSHUM

23 DneMeHTbI ChepUIECKON TeOMETPHUH: |
reoJIe3M4eCKUe JIMHUM Ha 3eMJie

84 KonTponpHas padora Ne 4 "MHOTOTpaHHUKH. 1




V1wl u paccTosiHus"

ITonsiTue BCKTOpPA Ha IIJIOCKOCTH U B

83 npocTpaHcTBe. PaBeHCTBO BEKTOPOB 1
86 CIi0’)keHHE U BBIYUTAHUE BEKTOPOB. 1
87 CyMMa HECKOJIBKMX BEKTOPOB 1
88 YMHOXEHHE BEKTOpa Ha YHCIIO 1
89 KomnnanapHeie BekTOpa 1
90 [IpaBuiio mapannenenumnena 1
01 Paznosxenue BekTopa 1o 6a3ucy Tpéx |
BEKTOPOB, HE JIKAIIUX B OJTHOM TNIOCKOCTH
92 CkansipHO€ NMPOU3BEICHHE 1
93 Brruncnenue yria Mexy BEeKTopaMu B 1
MPOCTPAHCTBE
94 [Ipocrelinine 3a1a4u ¢ BEKTOpaMu 1
95 [Ipocreiinue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiinue 3a1aun ¢ BEKTOpamMu 1
[ToBTOpEHME: Yroa MEKIY
97 CKpEIIMBAIOIUMUCS TPSIMBIMU B 1
MPOCTPAHCTBE
[ToBTOpEHME: Yyroa MEeKIy MPsIMbIMU Ha
08 IUIOCKOCTH, TPUTOHOMETPHSI B 1
MIPOM3BOJIBLHOM TPEYTrOJbHUKE, TEOpEMa
KOCHUHYCOB
[ToBTOpEHME: CKpELIUBAIOLIUECS PSMBIE,
99 napajuieJbHble INIOCKOCTH B CTAaHJAPTHBIX 1
MHOTOTpaHHHUKAaX
100 O0o01IeHre U cUCTeMaTH3alus 3HAHUN 1




101 O000111eHrEe U CUCTEMATU3ALMS 3HAHUN 1

102 O000111eHrEe U CUCTEMATU3ALMS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KUIACC

KonuyecTBo yacos i JIEeKTPOHHbIE
ara
nudposbie
Nen/m | Tema ypoka Koutposnbubie | IMpakTudyeckue | HM3YYeHH
Bcero o0pa3oBaTejibHbIE
padoThI padoThbI b
pecypchbl

| [ToBTOopenue Tembl "KoopauHaTel BEeKTOpa |

Ha IUIOCKOCTH U B MpOCTpaHcTBE"
) [ToBTOpenue temsl "CkayiipHOE 1

IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Boruncienue yria |

MeX/ly BEKTOpaMHu B IPOCTpaHCcTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHUE TPSIMOM, |

MPOXOJIAIIEH uepe3 ABE TOUKH"
5 VYpaBHEHUE IIJI0OCKOCTH, HOPMaJlb, |

ypaBHEHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHUE NTIOCKOCTH, HOPMAJIb, |

ypaBHEHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
g JInHeliHbIE HEPABEHCTBA, JIMHEMHOE 1

[IPOrpaMMHUpPOBAaHUE
9 JIuHeitHble HepaBeHCTBA, JIMHEMHOE |

MIpOrpaMMHUpPOBaHUE
10 AHanuTu4ecKue MeTobl pacuéTa yria |

MEXy NMPSMBIMUA B MHOTOTPaHHUKAX
1 AHQJIUTUYECKHE METOBI pacuéra yria 1

MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHUKAaX




dopmyna pacCTOSIHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPJMHATAX

13 HaxosxeHne paccTosiTHUN OT TOYKH 0
IJIOCKOCTH B KyOe

14 HaxosxeHue paccTostHUM OT TOYKH 10
IJIOCKOCTH B TIPABUJIBHOM IMUPAMHU/IS

15 KonTponbras pabora "AHanutnyeckas
reometpus"”

16 CeueHuss MHOTOTPAaHHUKOB: CTaH/IapTHBIC
MHOTOTPAaHHUKHU

17 CeueHrss MHOTOTPAaHHUKOB: METO/T CJICJIOB
CeueHuss MHOTOTPAaHHUKOB: CTaH/IapTHBIC

18 IJIOCKOCTH, TIEPECEeUCHUS MIPSMBIX U
IUIOCKOCTEH

19 [TapamienbHbIe PSIMbIC U TIJIOCKOCTH:
napajuieIbHbIC CEUCHUS

20 [TapanienbHble NPSIMBbIE U TIJIOCKOCTH:
pacy€r OTHOUIEHUI
[TapamiensHble NpSIMbIE U TIIIOCKOCTH:

21 YIJIBI MEX/Ty CKPEUTUBAIOIIIMMHUCS
MIPSIMBIMU
[TepnenquKyIsIpHBIC IPAMBIC U

” IJIOCKOCTH: CTaHIapTHBIC Maphbl
MEePHEHANKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOTPAaHHUKOB
[TepnenuKyIsIpHBIC IPSAMBIC U

23 IJIOCKOCTH: TEOpEMa O TPeX

MEPIEeHIUKYIIpax




24

[leprieH UKy IsIpHBIE MIPSIMBIE U
MJIOCKOCTH: BBIUUCIICHUS JUTUH B
MHOTOTPaHHHUKAX

25

[ToBTOpEHME: MIOMIAAM
MHOTOYTOJILHUKOB, (POPMYJIbI JIJIS
TIOMIAEH, COOOPaKeHUS IO I00US

26

[ToBTOpEHME: MIOMIAAH
MHOTOYTOJILHUKOB, (POPMYJIbI JIJIS
IJIOMIAEH, COOOPaKEHUS IO 100US

27

[ToBTOpenue: miomanu
MHOT'OYTOJILHUKOB, (POPMYJIBI 115
TJI0MIAIEH, COOOpaKEHUS IO 100US

28

[Inomany ce4eHnii MHOTOIPaHHUKOB:
TUTOIIAAH MTOBEPXHOCTEH, pa3pe3anus Ha
9aCcTH, COOOPAXKCHHUSI TOA00MS

29

[Inomany ce4eHnii MHOTOIPaHHUKOB:
TUTOIIAAH MTOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOPaXKCHHUSI TOA00MS

30

Kontponbnas padora "IloBTopenue:
MHOTOTPAaHHUKHU, CEYCHUS
MHOTOTPaHHHUKOB"

31

O0bEM Tena. O0beM IPSIMOYTOJILHOTO
napauiesienumne/1a

32

3amaun 00 yABOGHUU Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIIUHU yTia

33

CrepeoMeTpHYecKHe 3a/1auyl, CBSI3aHHbIE C
00BEMOM MPSIMOYTOIILHOTO
napasuiesenurnea




HpI/IKJ'IaI[HBIC 3aJa4u, CBA3aHHBIC C

34 BBIYUCIIEHHEM 00BEMa PSIMOYTOIBHOTO
napajuieJenumneaa

35 O0BEM IPSIMOIA TPU3MBI

36 CrepeomeTpHUeCKHUE 3a/1a4H, CBI3aHHBIC C
BBIYMCIICHHEM 00BEMOB TIPSMOM MPU3MBI

37 [Ipuknagubie 3aa4u, CBsI3aHHbBIE C
00BEMOM TIPSAMOI TTPU3MBI
Brurunciienne 005EMOB TEI C IOMOIIBIO

38 onpenenéHHoro uHTerpaita. O0beEM
HAKJIOHHOMN IPU3MBI
Brrunciaenue 00bEMOB TE ¢ TOMOIIBIO

39 onpenenéHHoro uHTerpaita. O0beEM
TTUPAMHU/TBI

40 dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB MTUPaMUJ] C OOITUM YTIIOM

A1 dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB MUPaMUJ] C OOITUM YTIIOM

4 CrepeomeTpuuecKue 3aa4u, CBI3aHHbBIC C
00bEMaMU HAKIIOHHOM MTPU3MBI

13 CrepeomeTpuuecKue 3a1a4u, CBI3aHHbBIC C
00BEMaMU THPaMUJIBI
[Tpuknagueie 3agaun 1Mo Teme "OO0bEMBI
Ten", cBA3aHHBIE C 00BEMOM HAKJIIOHHOM

44 " §]
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI

Ten", CBSI3aHHBIE C 00BEMOM MTUPAMHUIBI




[Ipumenenue 00bEMOB. Beiuncnenue

46 PacCTOSTHUS JI0 TIIOCKOCTH

47 KoHnTtposbhas padora "O0bEM
MHOTOTpaHHUKA"
Hunuuaapuyeckas NOBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIECKOM
MMOBEPXHOCTHU

49 HMumuuap. [IpssMoit KpyroBoi HUIUHAP.
[1nomane MOBEpXHOCTH HUIUHAPA

50 Konnueckasi moBepxHOCTh, 00pa3yloiire
KOHHYECKOU 1oBepxHOCcTH. KoHyc

51 CeueHune KOHyca IIOCKOCTHIO,
MapayieabHOM IJIOCKOCTH OCHOBAHUSA

57 VYceu€nnsiii konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3a1a4 Ha

55 JIOKa3aTeIbCTBO M BHIYHCIICHHE,
MMOCTPOCHUEM CEUEHUN UINHAPA, KOHYCa
CrepeomeTpHuueckue 3aauu Ha

56 JIOKA3aTeJIbCTBO U BHIYUCIICHHUE,
MMOCTPOCHUEM CEUEHUH UINHAPA, KOHyCa

57 [IpuknagHbie 3aa4n, CBsI3aHHbBIE C

OUJINHAPOM




58

HpI/IKJ'IaI[HBIC 3aJa4u, CBA3aHHBIC C
MUIMHAPOM

59

Cdepa u map

60

[lepeceuenue cdeps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By u n3obpaxenue mapa

61

Ilepeceuenue cdepsl u mapa ¢
riockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 m3o0pakeHue mapa

62

VYpasuenue chepsl. [Lnomans chepst u eé
yacTeu

63

CummMmetpus cepsl u mapa

64

CrepeoMeTpuueckre 3aa4u Ha
JI0Ka3aTeNbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE cO cepoit U mapoM,
MMOCTPOCHUEM UX CEYCHHI MII0CKOCTHIO

65

CrepeoMeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE cO cepoit U mapom,
MOCTPOCHUEM UX CEYCHHI MII0CKOCTHIO

66

[IpukiagHele 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,
BBIUHUCJICHHUA B OKPY)KHOCTI/I, CTaHZ[apTHI)IG
moao00ust

68

Paznuunbie KOM6I/IH3,III/II/I TCJI BpalllCHUS U
MHOI'OIrpaHHUKOB

69

3agaun no teme "Tena U TOBEPXHOCTH




BpaieHus"

70

3agauu o TeMe ""Tena u MOBEepXHOCTH
BpaieHus"

71

KoHnTtposnbhas padora "Tena u
MOBEPXHOCTH BpalieHus"

72

O0béM mmmmHapa. Teopema 06 00bEMe
mpAMOro nqujinHapa

73

Beruncnenue 00bEMOB TEN ¢ TTOMOIIIBIO
onpenenéHHoro uHTerpaita. O0beEM
KOHYca

74

[Tmomaay OOKOBOM M OJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpryuecKue 3a/1a4u, CBI3aHHBIC C
BBIYMCIICHHEM 00BEMOB ITUIIMHAPA,
KOHyca

76

[Tpuknagueie 3agaun 1o Teme "OO0bEMBI U
IJI0IIaAM TOBEpXHOCTEH Ten"

77

OO0BEM 11apa u MapoOBOro CEKTOPA.
Teopema 06 00béme tapa. [Lnomians
cdepsl. CTepeoMeTpruiecKue 3a1auH,
CBSI3aHHBIE C BEIYUCIIEHUEM 00HLEMOB
11apa, mapoBOro CErMEHTA U IApOBOT0
ceKkTopa

78

[Mpuknanaeie 3anaqu mo Teme "OO0bEMBI
Ten", cBA3aHHbIE ¢ 00BEMOM 11apa U
riomaaso cgepbl. COOTHOLIEHUS MEKITY
TUTOIIASIMH TTOBEPXHOCTEH 1 00BEMaMu
MOTOOHBIX TEI




79

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenune o0bEMa npu noaoouu.
CrepeoMeTpHUyecKHe 3aauu, CBSI3aHHbIE C
BBIYUCIIEHHEM 00BEMOB TeJ M TUIOMIAJIeH
MMOBEPXHOCTEN

80

KoHnTtponbnas padora "[lnomanu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX TEN"

81

JIBrokeHust mpocTpaHcTBa. OTOOpaskeHus!.
JIBmkeHus u paBeHCTBO ¢uryp. O6mume
CBOWCTBA IBUKCHUI

82

Bubl nBukeHuii: napauiebHbIN
MEPEHOC, ICHTPAJIbHAsl CHMMETPHUS,
3epKajibHasi CHMMETPHUSI, TOBOPOT BOKPYT
MPSIMOU

83

[TpeobpazoBanus momoowus. [Ipsmas u
cepa Diinepa

84

FGOMeTpI/ILIGCKI/Ie 3ala41 Ha MPUMCHCHUC
JABUXKCHUSA

85

KoHnTtposbHas padota "BekTopsl B
npoctpaHcrae”

86

Oo6o0maromiee moBTopeHue 11 MOHITHI 1
METOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTEMATH3aIlHs 3HAHUI:
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