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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIECHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETpUM Ha YIUIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMHU O
POCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTeIbCTB U aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTENIbHBIE PACCYKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUM  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U IINIOCKOCTEN B IIPOCTPAHCTBE: NapajuIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — MApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nUpamuaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, WIMHIPA, MUpaMHUIbl 1 KOHyca. OO0bEM miapa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OOmue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: MapajulebHBIM MEPEeHOoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUsA, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAsI 1eATEJIBHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HaA TPaKTUKE: CpaBHUBaTb U
aHaJM3UPOBATh peajbHbIE CUTYyalllU, MPUMEHSATh MU3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXO0KJICHUEM F€OMETPUUYECKUX BEJIMYUNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBAa B INIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
https://resh.edu.ru/
1 BBeneHue B ctepeoMeTpuio 23 1 2 https://www.vaklass.ru/
B3aumHoe pacrnionokeHue npsiMbIX B https://resh.edu.ru/
2 6 0 1
IIPOCTPAHCTBE https://www.yaklass.ru/
[TapamienpHOCT IPSIMBIX U IVIOCKOCTEH B https://resh.edu.ru/
3 10 1 0 _
MPOCTPAHCTBE https://www.yaklass.ru/
[lepneHuKyAAPHOCTD NMPSAMBIX U https://resh.edu.ru/
4 . 25 1 1 _
IJIOCKOCTEN B MPOCTPAHCTBE https://www.yaklass.ru/
https://resh.edu.ru/
> YIIIbL H PACCTOAHHS 16 . 0 https://www.yaklass.ru/
https://resh.edu.ru/
6 MeororpanHuKn ! ! 0 https://www.yaklass.ru/
https://resh.edu.ru/
7 BekTtopsl B mpocTpaHcTBe 12 0 0 https://www.vaklass.ru/
[ToBTOpeHmE, 0000IIEHNE U CUCTEMATH3AITIS https://resh.edu.ru/
8 . 5 1 0 _
3HaHUHN https://www.yaklass.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 104 6 4



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HauMeHoBaHme pa3aesioB U TeM nudpoBbIe
Ne /i P Konrpoabnsie IIpakruyeckue (mdpp )
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
https://resh.edu.ru/
1 AHanmuTHYeCcKasi TeOMEeTpHUs 15 0 https://www.vaklass.ru/
[ToBTOpenue, 0600MICHNE 1 https://resh.edu.ru/
2 N 15 0
cucTeMaTu3alus 3HaHU! https://www.yaklass.ru/
. https://resh.edu.ru/
3 O0BEM MHOTOTpaHHHKA 17 0 https://www.vaklass.ru/
https://resh.edu.ru/
4 Tena ppamenns 24 0 https://www.yaklass.ru/
5 [Tnomaay moBepxXHOCTH U OOBEMBI 9 0 https://resh.edu.ru/
KpPYIJIBIX TEIl https://www.yaklass.ru/
https://resh.edu.ru/
6 Apuoienus 5 0 https://www.yaklass.ru/
IToBTOpenue, 00o0IEHNE U https://resh.edu.ru/
7 ! 17 0
cUCTeMaTH3alus 3HaHUU https://www.yaklass.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Konu4yecrBo yacos
Ne JlomoaHuTeIbLHAS
Tema ypoka Kourposbnble IIpakTHyeckue
n/n Bceero uHdopmanus
padoThI padoThI
OcHoBHbIE NpaBUiIa U300pakeHUs Ha
1 PHUCYHKE IIJIOCKOCTH, MapalIeIbHbIX MPSMBIX 1 0 0

(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS CTEpEeOMETPHUH: TOUKA, TIpsiMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE

2 MpaBuiIa U300paKEeHUsI Ha PUCYHKE 1 0 0
TUIOCKOCTH, MapaJuIeIbHBIX TMPSIMBIX
(OTpe3KoB), cepeIMHbI OTpPE3Ka

IlousTus: MEPECCKArOIMMECH IIOCKOCTH,

3 MepeceKaroIrecs mpsMasi ¥ INIOCKOCTh; 1 0 0
MOJTYTIPOCTPAHCTBO
[TonsaTus: nepecekaronuecs MIOCKOCTH,

4 IepeceKaroImecs npsmas 1 II0CKOCTb; 1 0 0
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, ©300paKeHHe MPOCTEUIIINX
5 MIPOCTPAHCTBEHHBIX (PUTYD, 1 0 0
HECYIIECTBYIOINUX O0OHEKTOB

MHororpaHHuKy, U300paKeHUE MPOCTEUIITUX
6 MIPOCTPAHCTBEHHBIX (PHUTYD, 1 0 0
HECYIIECTBYIOINUX O0OHEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE

CICACTBUSA U3 HUX




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1anus
MPAMBIX U IUNIOCKOCTEMN B MIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

10

11

N300paxkeHne CeUeHU MUPaMUJIbI, KOTOPBIC
MIPOXOJIAT Yepe3 ux péopa.

N300paxkeHue ceueHni Kyoa, KOTOpbIC
MPOXOJIAT Yepes ero peéopa.

12

N300pakeHne ceueHuii Mpu3Mbl, KOTOPBIC
MIPOXOJIAT uepe3 ee péodpa.

13

14

N306paxkenne cedyeHuit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 ux peopa.

MeTton CIeaoB O MMOCTPOCHUMA CEe4YCHUI

15

16

17

Mertoz cienoB [Jist TOCTPOCHHUS CEUSHHIH.
CaoiicTBa niepece4eHni MpsIMbIX U
IIJIOCKOCTEN

Meron cienoB A MOCTPOEHUS CEYEHUN.
[IpuMeHeHne CBOWCTB NepeceyeHnil IPSIMBIX
U TUIOCKOCTEN

[TocTpoenue ceuenuit B nupamue, Kyoe mno
TpEéM TOUYKaM Ha p&Opax

18

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 11aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe.




PacueTsl B ceueHUSAX HA BRIHOCHBIX YCPTEIKaAX

20

21

22

[ToBTOpenue manumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTOJILHUKOB

[ToBTOpenue manumerpun: Teopema
Memnenas. PacueTsl B ceueHUsIX Ha BBIHOCHBIX
yeprexax.

Hcropus pa3BUTHS INIAHUMETPUHU U
crepeoMerpuu. CucTeMaTH3ALNS |
000011IeHNEe 3HAHUH 110 TeEME «AKCHOMBI
crepeoMeTpun. CeueHusd»

23

Kontponbnas pabora "AKcHOMBI
crepeomerpun. Ceuenuns"

24

B3anMHOe pacnionoxeHue npsMbIx B
npoctpancTBe. CKpeluBarouecs npsmele.
[Ipu3Haky CKpemuMBaOMMXCS MPSAMBIX.
[TapamtenpHble IpsIMBIE B IPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBAHUU U
€MHCTBEHHOCTH IPSIMOM IMapajuIeIbHON
JAHHOM NMPSMOM, TPOXOASIIEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIeH Ha JaHHOU
npsMoi. Jlemma o nepecedeHnn
MapaJuICIbHBIX MPSMBIX INIOCKOCTBIO

26

27

[TapamnenpHOCTB TpeX MpsiMBIX. Teopema o
TpEX MapajuleNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS TPSMBIX

HapaJ'IJ'ICJ'ILHOC IMPOCKTUPOBAHUC. OcHOBHEBIC
CBOMCTBa napaiCJIbHOTO MMPOCKTUPOBAHU.




N3o6pakenue pa3HbIx Guryp B
napauieIbHON TPOSKIINH

28

29

30

31

32

33

[MenTpanbsHas npoekuus. Yroiui ¢
COHAIIPaBJIICHHBIMHU CTOPOHAMU. YTOJ MEXTY
MPSIMBIMH

3agaun Ha OKA3aTeIbCTBO U UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSMBIX B
IIPOCTPAHCTBE

[TonsTHS: MapaIenbHOCTh NPAMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapauiebHOCTH MPSMON U TUIOCKOCTH.
CBoiicTBa napajyieIbHOCTU NPSMON U
IJIOCKOCTH

I'eomeTpuuecKkue 3ajaun Ha BHIYMCIIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapaAJUIEIbHOCTHIO NMPSMBIX U TNIOCKOCTEN B
IIPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOAAILErO Yepes
JAHHYIO NIPSAMYIO Ha YepTexKe U
[apajuIeJIbHOTO APYrou nmpsMon. Pacyér
OTHOLIEHUN

[TapannenpHas npoekuus, IpUMEHEHNE s
MIOCTPOEHHSI ceueHul Kyba u
napayuienenunena. CpoiicTea
napajuleJIenunea u Ipu3Mbl

34

[TapannensHele ockocty. [IpusHaku
HapajyIeNIbHOCTH JIBYX IIOCKOCTEHN

35

TeopeMa 0 MapaJUICIIbHOCTU U




€MHCTBEHHOCTH TUIOCKOCTHU, TPOXO/ISIICH
4yepes TOUKY, He MPUHAATISKALTYIO TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
[1apaJuIeIbHOCTH MIPSIMBIX NIEPECEUEHUS IPU
[IEPECEUEHUH JIBYX MTapaJIJIEIIbHbBIX
IJIOCKOCTEH TpeThe

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpEC3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXKAY M1apaliIeIbHBIMU
IJIOCKOCTSIMU; O [TEPECEUEHUH MPSMOH ©
JBYMS apaJljIeIbHbIMU TJIOCKOCTSIMU

38

39

40

CucremaTu3anus 3HaHUN U YMEHUI 110 TEME
«ITapannenbHOCTh NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE»

KontponbHas pabora Ne 2 o Teme
««IlapamnenpHOCTb MPAMBIX U MIJIOCKOCTEN B
IIPOCTPAHCTBE»

IToBropenue: Teopema ITugaropa Ha
IJIOCKOCTH

41

[ToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

42

43

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napaesenumnena

Brruncnenue IIMH OTpe3KOB B KyOe U
MPSIMOYTOJILHOM TapasuieNienuIe/ e

44

[lepneH MKy aIpHOCTD NMPSMOM U TUIOCKOCTH.
[Ipu3Hak nepneHAuKyJISIpPHOCTH IPSIMOU U




IIIIOCKOCTH

45

46

47

[lepneHIUKYISAPHOCTD NPSAMON U MJIOCKOCTH.
[Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH

Teopema o CcyiecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHKAX

48

[ImockoCTH M EPIIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX

49

50

[lepnennukynsp u HaknoHHas. [locTpoenue
MEePIEHIUKYISIpa U3 TOUYKH Ha MPAMYIO

Ilepnennukynsp u HaknoHHas. [loctpoenue
NEepPIEHANKYIIApa U3 TOYKU Ha MPSIMYIO

51

52

53

Teopema o Tpéx nepneHAUKyIsApax (mpsmas
u oOpartHast)

Teopema o Tpéx nepneHAnKyIgpax (mpsmast
u oOpartHast)

Yron MCKAY CKPCHIMBAOIUMHUCA TPAMBIMUA

54

55

[Tonck nepreHIMKyISApHBIX IPSIMBIX C
ITOMOIIBIO EPIEHANKYJIIPHBIX ITIOCKOCTEN

OpTOFOHaJ'IBHOC IMPOCKTUPOBAHUC

56

[Toctpoenue ceuenunii kyda, MpU3MBlI,
MIPaBUJIBHON MUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

57

[TocTpoenue ceuenuii kyoa, MPU3MBI,




[IPaBWJIbHON MUPAaMUbI C IIOMOILBIO
OpPTOTOHAJILHOMN MPOEKIINH

58

59

60

CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
iockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

[Ipu3Hak neprneHuKyIsIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEeJICTBUE CUMMETPUH

IIpaBuiibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOsIHUM OT TOYKHU JO MIIOCKOCTH

61

62

63

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
PAacCTOSIHUM OT TOYKH 1O IJIOCKOCTH

CriocoObl OIyCTUTb MEPIIEHAUKYIISIPBI:
CUMMETpHUS, CABUI TOUKHU 110 NapaJlJIeIbHON
IpsAMOI

CucremaTu3zanus 3HaHUN U YMEHUI 110 TEME
"[lepneHIMKYIAPHOCTD NPSAMBIX U
IIJIOCKOCTEH B mpocTpaHCcTBE"

64

KonTponbnas padorta Ne 3
"[lepneHIMKYISIPHOCTD NMPSAMBIX U
MJIOCKOCTEH B pocTpaHcTBe"

65

[ToBTOpEHME: Yyros Mexay NpssMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B TPOU3BOIBHOM
TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB

66

67

IloBTOpEHME: YrOa MEKIY
CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMCTpI/I‘-ICCKI/IC MCTOJbI BEIYUCIICHUS YyIJIa
MCKAY NPpSAMBIMA B MHOT'OT'PAHHUKAX




68

JIByrpansblii yroa. CBOMCTBO JIMHEWHBIX
YIJIOB IBYI'PAHHOIO yIjla

69

70

71

[lepnenaukynspHble maockoctu. CBoiicTBa
B3aUMHO IIEPIICHAUKYJIAPHBIX INIOCKOCTEN

[Ipu3Hak neprneHIuKyIIpHOCTH IIOCKOCTEH;
TeopeMa O MPsIMOU MepeceyeHus IByX
IJIOCKOCTEH MepreHANKYIISPHBIX TPEThe
IJIOCKOCTH

[IpsiMoyronbHbII napauienenunesn; Kyo;

HU3MCPCHUA, CBOMCTBa MpAMOYT'OJIBHOTO
mapajiCCIrumIcaa

72

Teopema 0 1MaroHany NPsMOYTOIBHOTO
napajJiesienuesia U cieCTBUE U3 Heé

73

74

75

76

CrepeomeTpruecKkie U MPUKIAIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PACIIOI0KEHUEM
MPSAMBIX U INTIOCKOCTH

HOBTOpeHI/IGI CKpCHIUBAOIINECCA IIPSAMBIC,
apaJiuiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOT'OrpaHHUKax

Hapa napajiCJIbHbIX IUIOCKOCTEM Ha
CKpCHIMBAOIHNXCA TPAMBIX, PACCTOSIHUC
MCKAY CKPCIIHNBAOIIUMUCS IPSAMBIMU B
MMPOCTBIX CUTYyAIUAX

PaccrosHue oT TOUKH A0 IIJIOCKOCTH,
pacCTosAHUC OT HpHMOﬁ J0 IIITOCKOCTH

77

Brruucnenue pacctosHud MEXIy
CKPELIMBAIOIIUMHUCS IPSIMBIMH C IIOMOIIBIO
MEPIEHUKYISIPHON IIIIOCKOCTH




78

TpéXrpaHHblll yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yriioB. Teopema Iludaropa,
TE€OPEMBbI KOCHHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIJIa

79

DNeMEeHTHI CPePUIECKON TeOMETPHH:
Ire0JIC3NUCCKHC JIMHUHU Ha 3eMIie
CucreMaru3zanusi 3HaHUM U YMEHHH IO TEMe
«YTIIbl U PACCTOSIHUS»

80

81

82

KonTponbnas padora Ne 4 "Vrisl u
paccrosiHus"

Cucremaru3zanus 3HaHuM "MHOTOrpaHHUK U
€ro dJIEMECHTHI"

ITupamupa. Buaer nupamua. [IpaBunsHas
nupamuaa

83

84

85

[Ipusma. [Ipssmast 1 HAKJIOHHASI IPU3MBI.
[IpaBunbHas npusma

[IpssMo#t napaienenunen, npsMoyroabHbINA
napasenenunes, Kyo

Brinykiibie MHOrorpanHuku. Teopema
Olinepa

86

Boinykible MHOrOrpaHHuku. Teopema
Oiinepa. [IpaBriibHBIE U IOJTyIIPaBUIIbHBIE
MHOTOTpaHHUKHU

87

88

Konrtponsnas padora Ne 5"MHororpanHuku’'

[TonsiTre BekTOpa HA MJIOCKOCTH U B
IIPOCTPAHCTBE

89
90

Pa3zHocTh BEKTOpPOB

IIpaBuio nmapasmenenumnena




91 CymMma BEeKTOpOB 1

92 YMHOXEHHE BEKTOpa Ha YHCIIO

93 Paznoxxenue Bexropa no 6a3Hc3u/ TPEX 1
BEKTOPOB, HE JISKANIUX B OAHOH IJIOCKOCTH

94 CkansipHOE TIPOU3BEICHUE 1

95 Brrauciienue yria Mexmy BEKTOpaMu B 1
MPOCTPAHCTBE

96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu

97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH

98 O06o01IeHre ¥ cHCTeMaTU3alus 3HaHUH 110 1
Teme «BekTopb»

99 [ToBTopenue [TocTpoeHue cedeHwMIA 1
IToBTopenue ITapamnensHOCTh U

100 MEePIEHIUKYISIPHOCTD MPSMBIX B 1
MIPOCTPAHCTBE

101 Hrorosas koHTpOIbHAS paboTa 1

102 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoanuecTBo 4acoB

JlonoJtHUTEIbHAS
Nen/m Tema ypoka Kontpoabubie IIpakTuyeckue
Bcero uHpopmanusa
padoThbI padoTbI

1 [ToBTOpenue tems! "KoopauHaTsl BekTopa 0 0
Ha TJIOCKOCTH U B MPOCTpPaHCTBE"

5 [ToBTOpenue Temsl "CkalispHOE 0 0
MPOU3BEJICHNE BEKTOPOB"

3 [ToBTOpenue Temsbl "Boraucienue yria 0 0
MEXIy BEKTOpaMH B IpOCTpaHCTBE"

4 [ToBTOpeHue Tems! "YpaBHEHHE IPAMOI, 0 0
IPOXOJsIIeH yepe3 JBe TOUKu"

5 YpaBHEHHE IJTIOCKOCTH, HOPMAaJb, 0 0
ypaBHEHHUE MIIOCKOCTH B OTPE3Kax

6 YpaBHEHHE MIIOCKOCTH, HOPMaJb, 0 0
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax

7 BekropHoe mpoun3BeneHne 0 0

8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 0 0
MIpOorpaMMHUpPOBaHUE

9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 0 0
MpOrpaMMHUPOBAHUE

10 AHaMTUYECKHE METO/IbI pacyéTa yria 0 0
MEXIY NPSMBIMU B MHOTOTPaHHUKAX

1 AHaMTUYECKHE METO/IbI pacyéTa yria 0 0
MEXIY MIOCKOCTSIMU B MHOTOTPaHHUKAX

12 dopMya pacCTOSTHUASA OT TOYKH JI0 0 0

IIJIOCKOCTH B KOOpAWHATax




13

HaxoxaeHne paccTosSHUN OT TOYKHU 10
MIJIOCKOCTH B KyOe

14

15

HaxoxzaeHue paccTosHUM OT TOYKHU 10
IUIOCKOCTH B MPAaBUJILHON TUPAMUIE

KoHnTtposbHas pabota "AHamuTHdeckas
reomerpus"

16

CeueHus MHOI'OIrpaHHUKOB: CTAaHAAPTHBIC
MHOI'OI'paHHHUKH

17

18

CeueHus MHOI'OI'paHHUKOB: MCTO CJICI0B

CedeHuss MHOTOIPaHHUKOB: CTaHIAPTHBIC
IIJIOCKOCTH, TEPECeYCHUS IPSAMBIX U
IUIOCKOCTEH

19

[TapannenpHble NPAMBIE U TIIOCKOCTH:
NapaJiyIeIbHbIE CEYEHUs

20

21

[TapannenpHbIe TPAMBIE U TIIOCKOCTH:
pacy€T OTHOIICHUI

HapanneanHe MMPAMBIC U TINIOCKOCTH: YTJIbI
MCKAY CKPCHIMBAOIIUMHACA NIPAMBIMHA

22

[IepnieH UKy pHBIE MPSMBIE U TUIOCKOCTH:
CTaHJApTHBIE MTapbl MEPIECHANKYIIPHBIX
IIJIOCKOCTEU U NPSIMBIX, CAMMETPUH
MHOT'OI'PAHHUKOB

23

24

25

[TeprieHTUKYISIPHBIC TIPSIMBIC U TUTOCKOCTH
TeopeMa O TPeX MePIEHANKYIIIpax
[lepnennuKyIspHBIE PSMBIE U TUIOCKOCTH:
BBIUMCJICHHS JITTHH B MHOTOTPaHHUKAX
[ToBTOpEHUE: MIIONMIATU MHOTOYTOIBHUKOB,
(dbopMyIIBI IS TUTOMIACH, COOOpaKEHUS




nonoous

26

27

28

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(dhopMyIIBI IS TUTOIIACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
dbopMyJIBI IS TUTOMIACH, COOOpaKEeHUS
monoous

[Tnomaau ceueHrnit MHOTOTPaHHUKOB:
IUIOIAIHM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

29

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUS 1O I00MS

30

31

KonTtponsHas padora "I[loBTopenue:
MHOTOT'PaHHUKHU, CEYCHUS] MHOTOI'PaHHUKOB"

O061éM Tena. OObEM MPSIMOYTOIBHOTO
napassenenuneaa

32

3amaun 00 yaBOEHUH Ky0a, O KBapaType
Ky0a; O TPUCEKIINH yTiIa

33

34

35

CrepeomeTpuyeckne 3a/1a4u, CBS3aHHbIE C
00BEMOM MPSMOYTOIHHOTO
napaJuleenuneaa

HpI/IKJ'IaI[HBIC 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMa npsAMOYT'OJIbHOT'O
napauicjicnmicaa

O06BEM npsMOi IPU3MBI

36

CrepeoMeTpHuecKre 3aJaul, CBS3aHHBIE C
BBIUKCJIEHHEM 00BEMOB IPSIMOMN TPU3MBbI




[Ipuxiagnaelie 3a1a4u, CBsI3aHHBIE ¢ 00BEMOM

37 NPSMON MPU3MBbI
Brruncienne 06bEMOB TeIl C TOMOIIBIO

38 onpeaenéuHoro uarerpaita. O0bpém
HAKJIOHHOM NPU3MBI
Brruncnenme 06bEMOB Tell ¢ TOMOILBIO

39 onpenenéHHoro uaTerpaiga. Oobém
MU PAMHU/TBI

40 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

41 dopmyna 00péMa mupamuiel. OTHOIIEHUE
00BeMOB UpaMu ¢ OOLIUM YIJIOM

42 CrepeoMeTpHUueCcKUe 3a]a41, CBSI3aHHBIE C
00bEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHUuecKUe 3aa41, CBI3aHHBIE C
00BEMamMH TUpaMUIBI
[Mpuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIC ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MUPaAMUIbI

146 [Ipumenenue o0bEMOB. Brruncienue
paccTosSHUS 10 TUIOCKOCTH

47 Koutponbnas padora "O0bEmM
MHOTOrpaHHHUKa"
Hunuaapudeckasi MOBEPXHOCTD,

48 o0pa3yroniye MUIHHIPUICCKON

MOBEPXHOCTHU




49

Mumuaap. [psamoi KpyroBon HUIUHAD.
[Tnomiane MOBEPXHOCTH LWINHIPA

50

51

Konunueckast moBepxHOCTh, 00pasyromue
KOHU4ecKol nosepxHoctu. Konyc
Ceuenne KoHyca IIOCKOCTHIO,
napauieaIbHON MJI0OCKOCTH OCHOBAHUS

52

VYceuéHHblil kKoHyC. M300pakeHne KOHYCOB
U YCCUEHHBIX KOHYCOB

53

54

[Tnomans OOKOBO MOBEPXHOCTH U TIOJTHOM
MIOBEPXHOCTU KOHYCa

[Tnomaae 60KOBOM MOBEPXHOCTH M ITOJTHOM
MOBEPXHOCTH KOHYcCa

55

CrepeomeTpuuecKue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
MOCTPOCHUEM CEUEHUH IIMINHIpPA, KOHyCca

56

57

58

CrepeomeTpruecKkue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
MMOCTPOEHUEM CEUECHUH LUIIMH]IPA, KOHYyCa

HpI/IKJ'IaI[HBIC 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C
OUIAHAPOM

59

60

61

Cdepa u map

[epecedyenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsl miockoctero. Bun u
u300pakeHue mapa

[lepeceuenue chepsl 1 m1apa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepsl miaockoctso. Bug n




n300paKeHHe mapa

62

63

VYpasuenue chepsl. [Lnomans chepsl u e€
yacTen

Cummetpus cdepsl 1 mapa

64

CrepeomeTpHuyuecKue 3aauu Ha
JO0Ka3aTCJIbCTBO U BBIYMUCIICHUC, CBA3aHHBIC
co chepoii U apom, TOCTPOCHUEM UX
CCUCHHI TIOCKOCTHIO

65

CrepeomeTpuyuecKue 3a1a4u Ha
JOKa3aT€JIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM UX
CEUYEHHUM TIOCKOCTHIO

66

67

[Tpuxnanueie 3a1a4u, CBI3aHHBIE CO chepoit
U 11apoM

[ToBTOpEHME: OKPY>KHOCTH Ha TIOCKOCTH,
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