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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 BIAJETh METOJAMHU J0Ka3aTelIbCTB M aJTOPUTMOB
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 CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
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, pa3sBépTKa 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 MHOTOTPAaHHUKAX: OKTa’3Jp,
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. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
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, SIBICHUH,
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 BBIOMpaATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.



PeryasiTuBHbIe YHMBepcaJbHbIe YueOHbIE AeicTBUSA

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUS C
y4E€TOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW WHGOPMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTATOB, BIAICThH
criocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TIpollecca W pe3yibTara perieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YIhTaTOB NEATCILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBUAYaJIbHOM
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MNPUHUMATh I€JIb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIbl pabOT, JOrOBapuUBaThCs, OOCYXKIaTh TMPOLECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca oGyyaronuiicss HayquTcs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUIA;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPH PEIICHUU
F€OMETPUYECKHX 33]1a4;

e KIAcCU(UIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSAMHU, CBS3aHHBIMH C YyIJlaMHd B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOUA H
IUIOCKOCTBIO;



CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUIbl MHOTOTPAHHUKOB (MpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJacCUu(PUIMPOBaTh ~ MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSTUSAMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

BBITIOJIHATD napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH M300pakeHus: puryp
Ha TJIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJIAMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MUpaMK/ia), TCOMETPUUYECKUX TEJ C TPUMEHEHHEM (HOpMYIT,

CBOOOJ/IHO OINEpPUPOBATH MOHATUAMHU: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
¢uryper;

CBOOOJTHO OIEpPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJTHATH JICHCTBHS HA/l BEKTOPAMH,

pemarh 3aJadud Ha JIOKa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHHH U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIUYNH, MPUMEHSSI WU3BECTHBIC METO/IbI
IPYU PEIICHUN MAaTeMaTHUUECKUX 3aJ1a4 MOBBIIIIEHHOTO U BHICOKOTO YPOBHSI
CIIOXHOCTH;

NPUMEHSThL TPOCTEHIINE TPOrpaMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOPa3oBbIBATh W MHTEPIPETHPOBATH HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTAaBICHHYIO Ha
yepTekax U pUCyHKax;

NPUMEHATh TOJYYEHHBIC 3HAHWS Ha TMpPAKTUKE: CpaBHUBATh M
aHAM3UPOBATh PEALHBIC CUTYAIlMH, MPUMEHATh M3yYCHHBIC MOHSTHUS B
mpoliecce IMOMCKAa  pelieHUsT MaTeMaTU4ecKd  CPOopMyIHpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUN W TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

UMETh TpECTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.



K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:

CBOOOJHO ONEPUPOBATH IMOHATUSMH, CBSA3aHHBIMU C LMJIMHIPHYECKOM,
KOHMUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTYyYEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSACHATH CIIOCOOBI TIOJTY4YECHHUSI TEJT BPAICHUS;

KJIacCU(PUIIMPOBATh B3aUMHOE PacIoiokeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJN BpallCHUS,
OOBEMBI U IUIOMIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJl BpAllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOO/IHO OINEPUPOBATh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAIUSAMU Tell
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

u300paxarb H3ydaeMble (QUIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHMSI TEJl BPAIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIMHAT;
peniaTh reOMETPUYECKUE 3a1a4/ HA BBIUMCIEHUE YIJIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATHSAMHU, CBSI3AHHBIMU C JIBUDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBIMIOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHUus Ipu
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3E€PKaJIbHOMN
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUsI MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEYEHUS LHUIUHAPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOALIME YEPE3 BEPILUHY ), CEUEHUS 11apa;



WCMOJIb30BaTh METOJIbI IMOCTPOEHUSI CEUYEHUW: METOJ CJEAO0B, METON
BHYTPEHHETO TPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH IOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

NPUMEHSATh TeoMeTpuueckre (akTbl Uil PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIINX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbI B IBHOW M HESIBHOU (opMme;

pelars 3aJadyd Ha JIOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MPUMEHATh  TOJYYCHHbIC  3HAHWUSA HA  MPAKTUKE:  CPaBHUBATS,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYALINU, IPUMEHSITh U3YUYCHHbBIC
IIOHATHUS, TEOPEMBbI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  CcHOpPMYJIUPOBAHHOW  TPOOJEMBI,  MOJIEIUPOBATH
pEAIbHBIE CUTyalldd Ha SI3bIKE T€OMETPHUH, HCCIEIOBAaTh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX MOHATHM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTy (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiesioB u (undgposbie)
n/n TeM MPOrpaMMbl Bcero Kontponueie oOpa3oBaTejibHbIE
padoThI pecypenI
1 Brenenue B ctepeoMeTputo 23 1
5 B3aumHoe pacnionoxenue 6 1
MPSIMBIX B IIPOCTPAHCTBE
3 [TapanienbHOCTh NPSMBIX U 3
IIJIOCKOCTEMN B IPOCTPAHCTBE
[leprnieH UKy ISIPHOCTD
4 MPSMBIX U ITIOCKOCTEH B 25
MIPOCTPAHCTBE
5 VYTIIBl U paccTOSHUS 16 1
6 MHororpaHHUKH 7 1
BexTops! B mpocTpaHcTBE 12
3 [ToBTOpeHME, 0606meHPUIe " 5 )
CHCTEeMaTH3alus 3HAaHUH
OBILIEE KOJIMYECTBO YACOB 102 6

I10 ITPOIT'PAMME




11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBanue
Ne (ungposbie)
pa3aenoB U TeM KoHnTpoJbHbIe
n/n Bceero o0pa3oBaTejibHbIE
NMPOrpamMMbl padoThbI
pecypchl
1 AHanuTH4ecKkas 15 1
TeOMETPHUS
[ToBTOpEeHME, 0000IIEHNE
2 U CUCTEMATHU3ALUA 15 1
3HAHUH
3 OOBEM MHOTOTpaHHUKA 17
Temna Bpamenus 24
5 [Inomany noBEpXHOCTH U 9 1
00BEMBI KPYTIIBIX TET
6 JIBrokeHus 5 1
[ToBTOpEeHHE, 0000IIEHNE
7 U CUCTEMATHU3ALUA 17 2
3HAHUH
OBIIEE KOJIMYECTBO YACOB 102 3
I10 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne i/t

Tema ypoka

KoaunuyecTBO 4acosB

KoHnTpoJabHbie

Bcero
padoThI

Jlara
U3YYEeHUS

OcHoOBHBIE TpaBUIIa U300pAKECHUS HA
PHUCYHKE IUIOCKOCTH, apalIeIbHbIX
IpPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

02.09

[ToHsATHS CTEpEOMETPHH: TOUKA, TIpsiMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBuiIa U300pakKeHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TMPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

03.09

[TonsTHs: nepecexkarouecs MmIOCKOCTH,
nepeceKarommecs npsmas ¥ miIocKocCTh;
MOJIyIPOCTPAHCTBO

04.09

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ IiIocKoCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHne
MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX 00OHEKTOB
MHororpaHHuKH, U300pakeHue

MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINUX O0OHEKTOB

09.09

10.09

11.09

10

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

AXCHOMBI CTCPCOMCTPHHU U TICPBLIC
CICACTBUSA U3 HUX

AXCHOMBI CTCPCOMCTPHHU U TICPBLIC
CICOCTBUA U3 HUX. CnocoObl 3aJaHusA
IPsAMBIX U IUIOCKOCTEH B IPpOCTPAHCTBC.
O06o3HaueHUs MPSAMBIX U MIOCKOCTEH

N3o00paxeHune cedeHuit nupamuibl, kyoa
Y TIPU3MBI, KOTOPbIE IPOXOIAT Yepe3 Ux
pebpa. M3o0pakeHne nepecedeHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamnBanue NocTpOCHHBIX CEYCHUN
pa3HbBIMU LIBETAMHU

16.09

17.09

18.09

23.09

11

N300pakeHne ceueHuil nupaMuabl, Kyoa

24.09




12

13

14

Y TIPU3MBI, KOTOPBIC TPOXOIAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYSHHBIX TUIOCKOCTEH.
PackpamBanue NOCTPOCHHBIX CEUYCHH
pa3HBIMH [IBETaMU

N3o0pakeHne ceueHnit mupaMuibl, Kyoa
Y IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
pé6pa. N3o0pakeHune nepecedeHus
MOJIy4YE€HHBIX TIOCKOCTEH.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N300pakeHue ceueHuil nupaMubl, Kyoa
U TIPU3MBI, KOTOPbIE IPOXOAAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
ITOJIyYEHHBIX IIJIOCKOCTEM.
PackpamnBanue nocTpoOeHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

Mertoa cresioB i TOCTPOSHUS CeUSHUI

25.09

30.09

01.10

15

MeTon ciie1oB JUIsl IOCTPOEHUS CEUEHU M.

CaoiicTBa niepece4eHnil MpsIMbIX U
IIJIOCKOCTEN

02.10

16

17

18

19

20

Mertoa cnesoB AJisi MOCTPOSHUS CEUEHUH.

CaoiicTBa niepece4eHnil MpsIMbIX U
IIJIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemeI?I U 3aI1MCh 111aroB
MTOCTPOCHHUS

ITocTpoenue ceuenuii B nupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alHCh I1aroB
ITOCTPOEHUS

ITocTpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoenue ceuenuii B nupamuze, Kyoe
1o TpéM Toukam Ha pébpax. Co3manue
BBIHOCHBIX YEPTEXKEHN U 3aIIUCh L1aroB
IIOCTPOEHUS

07.10

08.10

09.10

14.10

15.10

21

[ToBTOpenue mnanumerpun: Teopema o

16.10




MIPOIOPLMOHANIBHBIX 0Tpe3kax. [lomobOue
TPEYTOJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B CCUCHUSIX HA
BBIHOCHBIX 4epTexkax. Mcropus pazButus
IJITAHUMETPUHU M CTEPEOMETPHH

21.10

23

24

25

26

27

28

KonTponbHas padbota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3anmHOe pacnionoxeHue npsmbIx B
npocrpancTse. CKpenBaronmecs
npsiMble. [Ipu3Haku cKkpemuBaromuxcs
npsmbix. [lapanenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyniecTBOBaHUH U
€IMHCTBEHHOCTH NIPSIMOM NapalieIbHON
JTAHHOW MPSAMOM, IPOXOASUIEH Yepe3
TOYKY IIPOCTPAHCTBA U HE JIeKalIeH Ha
JaHHOM npsMoi. Jlemma o nepeceuenun
mapaJlyICJIbHBIX IMPAMBIX IINIOCKOCTBIO

[TapannensHOCTb TpeX HMpsiMBIX. Teopema
0 TpEX mapajuieabHBIX NpsAMbIX. Teopema
0 CKpEIIMBAIOIINXCS TPSIMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoekTupoBaHus. M3o00paxeHnne pa3HbIX
¢buryp B napauienbHON IPOEKINUN
enTpanbpHas nmpoekuus. YToiui ¢

COHaITpaBJICHHBIMU CTOPOHAMMU. Yron
MCKAY NPAMBIMHA

22.10

23.10

06.11

11.11

12.11

13.11

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
PaCIOJIOKEHUEM MIPSMBIX B IPOCTPAHCTBE

18.11

30

[TonsATHA: mapamIenbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapAJUIEIILHOCTH MIPSIMOU U TUIOCKOCTH.
CBolicTBa napayuIeIbHOCTH NMPSIMOM U
IIJIOCKOCTH

25.11

31

I'eomeTpryeckure 3a7a9n Ha BEIYUCIICHUC
Y JIOKa3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U TUIOCKOCTEH
B [IPOCTPAHCTBE

26.11




32

33

[Toctpoenue ceueHus, MPOXOIAIIETO
yepe3 JaHHYIO MPSMYI0 Ha YepTexe U
MapajiyIeIbHOrO Ipyroi npsimoil. Pacuér
OTHOLUEHUH

[TapannensHas npoexius, IpUMEHEHNE
JUTSI TIOCTPOCHUS CEYCHHM Ky0a 1
napajenenumnena. CBoiicTBa
napajuieJienuIe/1a ¥ Ipu3Mbl

27.11

02.12

34

[TapannensHble muockoctu. Ipusnaku
MapajuIeIbHOCTU JBYX IUIOCKOCTEM

03.12

35

Teopema 0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
MPOXOIAIIECH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHON MJIOCKOCTH U
CIIEICTBUS U3 HEE

04.12

36

37

38

39

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
[apajuIeIbHOCTH MPSIMBIX IIEPECEUEHUs
IIpH NEPCCCUCHUH ABYX IMapalJICJIbHBIX
IIJIOCKOCTEMN TPEThen

CBoiicTBa napanenbHbIX MIOCKOCTEN: 00
OTpe3Kax MapajuieIbHbIX MPSMBIX,
3aKJIIOUYEHHBIX MEX]y MMapajjielbHbIMU
IJIOCKOCTSIMU; O MTEPECEUEHUH MPSMOH ¢
JBYMsI TAPAIIEIbHBIMU JIOCKOCTSIMH

IToBropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

IloBTOpPEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

09.12

10.12

11.12

16.12

40

41

42

43

CaoiicTBa Ky0a U IpSIMOYTOJILHOTO
napaesenumnena

Brruncnenue JyMH OTpe3KOB B KyOe U
MPSIMOYTOJIbHOM apajuiesienure/ie

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MIEPIEHIUKYISIPHOCTH MIPSMOH U
IIJIOCKOCTH
[lepneH MKy IApHOCTH NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSMOH U
IIJIOCKOCTH

17.12

18.12

19.12

23.12

44

Teopema o CylIeCTBOBAaHUU U

24.12




€IMHCTBEHHOCTH MPSIMOM, IpOXOoAsAIIEeH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

[1110CKOCTH M NEPIIEHIUKYJIIIPHBIE UM

45 25.12
MpSAMbIE B MHOTOTPaHHHUKAX

46 [1nockocTH M NeprneHIUKyYJIIpHbIE UM 08.01
MpsSAMbIE B MHOTOTPaHHHUKAX
[lepnenquKyasip U HAKIOHHAS.

47 [TocTpoeHue nepneHauKyIsipa U3 TOUKU 13.01
Ha [IpsAMYIO
[TepienAMKYJISAp M HAKJIOHHAS.

48 [TocTpoeHune nepnesauKyispa u3 TOUKU 14.01
Ha [psAMYIO

49 Teopema 0 TpEX NEpPHEHANKYISIPAX 1501
(mpsimast 1 oGpaTHast) '
Teopema 0 TpEX MepreHAuKyJIIApax

50 20.01
(npsiMast u oOpatHas)

51 Yron Mexay CKpeuuBaroIUMHUCs 2101
MPSIMBIMU
[Torck neprneHaNKyISIPHBIX MPSAMBIX C

52 IOMOIIbIO NEePICHIUKYISIPHBIX 22.01
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE 27.01
[Toctpoenue ceuenuii kyba, MpU3MBlI,

54 MPaBUIIbHON MUPAMH/IBI C TOMOLIBIO 28.01
OPTOrOHAJIBLHOM MTPOEKIINU
[Toctpoenue ceuenunii kyba, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TIOMOIIBIO 29.01
OpPTOTOHAJILHOM MPOEKIINH
CummeTpus B IpOCTPaHCTBE

56 OTHOCHUTEJBHO MIIOCKOCTH. [InockocTn 03.02
CUMMETPHUIN B MHOTOIPaHHUKAX

57 [Ipu3Hak nepneHIuKyISIPHOCTH IPSAMON U 04.02
IUIOCKOCTH KaK CJIEACTBUE CUMMETPUHU
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

58 . 05.02
pacCTOAHUM OT TOYKH 10 TUIOCKOCTH
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

59 . 10.02
pacCTOAHUM OT TOYKH J0 MIIOCKOCTH

60 CriocoObI OMYCTUTh MEPIECHAUKYIISPHI: 11.02

CUMMCTpUA, CABUT TOYKHU I10




napajieIbHON MPAMO

61

62

63

CaBur no HenapauienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

Kontponbnas padota "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHctae"

[ToBTOpEHME: Yroa MEKIY MPsIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

12.02

17.02

18.02

64

[IoBTOpEHME: Yroyi Mex Iy
CKPEILMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

19.02

65

66

67

FGOMeTpI/ILIGCKI/IC METOAbI BBIYUCICHUA
yriia MCXKIy NpsAMbIMU B MHOT'OI'paHHUKaAX

JIByrpansbiil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB IBYT'PaHHOTO yIjia
[lepnieHIuKyIsIpHBIE JIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIIIPHBIX
IJI0CKOCTEN

24.02

25.02

26.02

68

[Ipu3Hak nepneHaAuKyISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMON
IIEpECEYEHMS IBYX IJIOCKOCTEN
NEPIEHIUKYIISIPHBIX TPEThEN TUNIOCKOCTH

03.03

69

[IpsiMoyronbHBIN Napasienenunes; Kyo;
MU3MEPEHMS], CBOMCTBA IPSIMOYTOJIBHOTO
napajulesIenunena

04.03

70

71

TeopeMa 0 JuaroHaljii npsiMmOoyroJIbHOTO
nmapajjiejacnuieaa u CICACTBUC U3 HeE

CTCpCOMeTpI/I‘{eCKHG " NPUKIIaIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U TNIOCKOCTU

05.03

10.03

72

[ToBTOpEHME: CKPEIIMBAIOIINECS MTPSMEIE,
napajuieIbHbIE TNIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

11.03

73

[Tapa mapasnienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEX/1y CKPELMBAIOLIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaLUAX

12.03

74

PaccrostHre OT TOYKH /10 MIIOCKOCTH,
paccTostHuE OT MPSMOM 10 TUNTIOCKOCTH

17.03




Brrunciienue pacCTosTHUN MEXITY
CKPEUIMBAIOIIUMHUCS MPSIMBIMU C

75 . 1 18.03
MTOMOIIIBIO IEPIEHANKYISIPHON
IUIOCKOCTH
TpéxrpanHblidl yroJi, HEpaBEeHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema I[Iudaropa

76 pextp Y P Paropa, 1 19.03
T€OpPEMbl KOCUHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yria
DieMeHThI chepUIECKON T€OMETPHU:

77 dep P 1 31.03
reo/ie3NUecKue JNHUU Ha 3eMIIe
Kourponsnaas padora "Yrisl u

78 TPOTRHATD 1 01.04
paccTostHUS
Cucremaruzanuys 3HaHUHA

79 . B \ 1 02.04

MHoOrorpaHHuK U €ro 3JE€MEHTHI

IImpamupa. Buasl nupamun. IlpaBunsHas

80 p a a p AP 1 07.04
nupamMuIa
IIpusma. IIpssmas u HaKJIIOHHASA IIPU3MEL.

81 p p p 1 08.04
[IpaBunbHas mpusma
ITpssmoit mapanaenenumne,

82 p p . a 1 09.04
MPSIMOYTOJIBHBIN Mapajuiesenume, Kyo
Brinykisie MHOrorpanHuku. Teopema

83 Py P P 1 14.04
Olinepa
Brimykiiele MHOTOTrpaHHUKH. Teopema

84 Oiinepa. [IpaBunbpHbIe U NOTyNPaBUIIbHBIE 1 15.04
MHOTOTPaHHUKHU

85 KonrtponsHas pabora "MHoOrorpaHHUKH" 1 16.04
[TousTHe BEKTOPa HA INIOCKOCTH U B

86 P 1 21.04
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1 22.04

88 Pa3nocTh BekTOpOB 1 23.04

89 [TpaBuio napamenenumnena 1 28.04

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 29.04
Paznosxenue BekTopa 1o 6a3ucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1 30.04
IUIOCKOCTH

92 CkansipHoe mpou3BeieHne 1 05.05
Brruncienue yriia Mexxay BEKTOpaMHU B

93 y ALY BEKTOP 1 06.05

IIPOCTPAHCTBE




94 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 07.05
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 12.05
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 13.05
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 14.05
98 O0600611eHre U cucTeMaTu3alus 3HaHU! 1 19.05
99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1 20.05
100 Hrorosas koHTpobHas paboTa 1 21.05
101 HToroBas KOHTpOJIbHASA paboTa 1 22.05
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 23.05

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




11 KITACC

KoanyecTBo 4acoB

Jara
Ne n/m Tema ypoka KonTposbHbie
Bceero U3YYEeHUS
padoThI
IToBTOpenue Temsl "KoopauHarbl
1 BEKTOpa Ha MJIOCKOCTH U B 1 02.09
npoctpancTae"
[ToBTOpenue Temol "CkansipHoe
2 P P 1 03.09
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpenue TeMbl "Brruucienue
3 yria MeXIy BEKTOpamH B 1 04.09
npocrtpaHctae"
[ToBTOpeHue TeMbl "YpaBHeHME
4 MPSAMOM, IPOXOIAIICH Yepe3 IBe 1 09.09
TOYKH"
YpaBHEHHE MIIOCKOCTH, HOPMaJIh
5 p » HOp ) 1 10.09
ypaBHEHHUE MIJIOCKOCTH B OTPE3Kax
YpaBHeHUE MIOCKOCTH, HOpMaJb
6 p , HopMaib, 1 11.09
ypaBHEHUE TJIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1 16.09
Jlunelinbie HEpaBEeHCTBA
8 . P ’ 1 17.09
JMHEWHOE TPOrPaMMHUPOBAHHE
JInHelHbIE HEpaBEHCTBA
9 . P ’ 1 18.09
JIMHEWHOE TPOrpaMMHUPOBAHHIE
AHaJIMTUYECKUE METObI pacuéra
10 yria MeXay npsMBIMA B 1 23.09
MHOT'OTPaHHUKAX
AHaJIUTUYECKUE METObI pacuéra
11 yIJla MEeXIy INIOCKOCTSIMHU B 1 24.09
MHOTOTPaHHUKAX
®opMya pacCTOSTHUS OT TOYKU
12 pMmyla p 1 25.09
JI0 TUTOCKOCTH B KOOPJIMHATAX
HaxosxxaeHnue paccTosTHUN OT
13 P 1 30.09
TOYKH JI0 TIOCKOCTHU B Ky0Oe
Haxoxnenue pacctostHui OT
14 TOYKH JI0 TUIOCKOCTH B 1 01.10
MIPaBUJIBHON TUPAMUE
KontponbHas padota
15 SOHTP P . 1 1 02.10
AHanuTuyeckas reOMEeTpus




16

Ceuenus MHOI'OI'paHHUKOB!:
CTaHAAPTHBIC MHOT'OI'PaHHHUKHU

07.10

17

18

19

20

CeueHust MHOTOI'PaHHUKOB:
METOJ, CIE10B

CedeHuss MHOTOIPaHHUKOB:
CTaHJIapTHBIE MJIOCKOCTH,
HCpCCC‘-IGHI/ISI HpSIMBIX n
MIOCKOCTEH

[TapannensHbie psiMbIe U
IUIOCKOCTH: TapaielbHbIe
ceueHus

HapaJ'IJ'IeJ'ILHLIe IIPpsAMBIC U
IIJIOCKOCTH: pacqéT OTHOIIICHUH

08.10

09.10

14.10

15.10

21

[TapamiensHble npsMbIe U
IUIOCKOCTH: YIJIBI MEKIY
CKpCHIUBAOIIHUMUCSA ITPAMBIMU

16.10

22

[lepnieHIuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYIISIPHBIX TUIOCKOCTEN
U TPSIMBIX, CHMMETPUHN
MHOTOTPaHHUKOB

21.10

23

24

25

26

IlepnieHIuKyIsIpHBIE IPSIMBIE U
IUIOCKOCTH: TeopeMa O Tpex
MEepIeHIUKYISIpax
IlepnieHIuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIUH B
MHOTOTpaHHUKAX

[ToBTOpEeHMeE: MmIoMAIH
MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs
iomaaen, cooopaxeHus
moaoous

[ToBTOpenue: miomanu
MHOT'OYTOJIEHUKOB, (hOPMYJIBI JIJIs1
TUIOIIAeH, COOOpaKeHUS
no100us

22.10

23.10

06.11

11.11

27

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IUIOIIAzeH, COOOpaKeHUs
no100us

12.11

28

IImomanu ceuenmnii
MHOTOTPaHHUKOB: TIOIIA TN

13.11




MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUS MOA00US

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA !
IMOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

18.11

30

31

32

33

KonrponsHas pabora
"[loBTOpEHNE: MHOIOTPAHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

O0BéM Teira. O0beEM
PSIMOYTOJIBHOTO
napajuiesienumneaa

3anaun 00 yABOEHUH Ky0a, o
KBaj[paTtype Ky0a; 0 TPUCEKLIUU
yria

CrepeomeTpuuecKkue 3a1auH,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO
napaJuiesenuresa

25.11

26.11

27.11

02.12

34

[TpuknanHbie 3a1a49M, CBSI3aHHBIC
C BBIYHCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO
napasieNenuneaa

03.12

35

36

37

OO6BbEM IpsIMON TPU3MBI
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHbBIE C BBIUMCIIEHUEM
00BEMOB MPSAMON IPU3MBI
[TpuknaaHble 3a1a4u, CBSI3aHHbIE
¢ 00bEMOM IPSMOI TPU3MBI

04.12

09.12

10.12

38

Brruuciienue 006EMOB Te C
TIOMOIIBIO OMTPEEIIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI

11.12

39

40

Brrunciienue 006EMOB Te C
TIOMOIIBIO OMTPEEIIEHHOTO
uHTerpana. O0bEM MUpaMuIbI
dopmyia 06bEMa MUPaAMUIBL.
OTtHolieHNEe 00HEMOB TUPAMU] C
00IIUM yTIIOM

16.12

17.12

41

®opmyiia 00bEMa MUPaAMHUIBL.
OTHo1IEeHHe 00bEMOB MTUPAMUJL C

18.12




00IIUM yTIIOM

42

43

44

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C 00BEMaMU
HAKJIOHHOM IIPU3MBbI
CrepeomeTpHuyuecKue 3a1a4H,
CBSI3aHHBIC C 00BEMaMU

MU PAMH/TBI

[Ipukiaguelie 3a1a4u MO TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM HAKJIIOHHOH TPU3MBbI

19.12

23.12

24.12

45

[Ipukiiagueie 3aga4u 110 TEME
"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM TTUPAMUIBI

25.12

46

[Tpumenenne 00BHEMOB.
Brrunicienue paccTosHus 10
IUIOCKOCTH

08.01

47

48

KonTponbnas pabota "O0béM
MHOrorpaHHuka"

[yt IpruvecKkas mOBEepXHOCTb,
o0pa3yromue UIHHIPHIECKOM
MMOBEPXHOCTH

13.01

14.01

49

Hunuaap. [psamoit kpyroBoi
uuuHAp. Inomans noBepxHoOCTH
LWIMHIpA

15.01

50

Konnueckas noBEpXHOCTB,
o0pa3zyrolre KOHMIeCKOM
nosepxHoctu. Konyc

20.01

51

52

Ceuenne KoHycCa IJIOCKOCTHIO,
MapajieaIbHOMN MJIOCKOCTH
OCHOBaHUA

Yceuénnslit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

21.01

22.01

53

[Tmomaae 60KOBOI TOBEPXHOCTH
Y TTOJIHOM ITOBEPXHOCTH KOHYyCa

27.01

54

55

[Tmomaae 60KOBOI MOBEPXHOCTH
Y TTOJIHOM ITOBEPXHOCTH KOHYyCa

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeJIbCTBO U BHIYUCIICHHUE,
IIOCTPOECHUEM CEYEHUH LUINHAPA,
KOHyCa

28.01

29.01

56

CrepeomeTpuueckue 3aauu Ha

03.02




JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
MIOCTPOCHHUEM CEUCHUN MUIHHIIPA,
KOHYyca

57

[IpuknagHele 3a1a4n, CBI3aHHBIE
C UMJIMHIIPOM

04.02

58

59

[IpukiiagHele 3a1a4u, CBSI3aHHbIE
C UMJIMHIIPOM

Cdepa u map

05.02

10.02

60

[lepeceuenue cepsl u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl TIOCKOCThI0. By n
n300pakeHue napa

11.02

61

[epecedenue cheps U mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepbl TIOCKOCThI0. Bua n
n300pakeHue mapa

12.02

62

63

Ypasuenue chepsl. [Lnomanb
cdepsl u e€ yacren

Cummetpus cdepsl U mapa

17.02

18.02

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHUEM UX CEUCHHI
IUIOCKOCTBIO

19.02

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYHUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHIA
IUIOCKOCTBIO

24.02

66

67

68

[TpuknagHelie 3a1a4u, CBSI3aHHBIE
co cepoii u mapom
[ToBTOpEHME: OKPYKHOCTH Ha
TJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTAHAAPTHBIC
moao0us

Paziauunsie KOM6HH3.I.IPIPI TCII
BpallCHUA U MHOTOT'PaHHUKOB

25.02

26.02

03.03

69

3anaun no teme "Tena u
IIOBEPXHOCTHU BpaleHus"

04.03

70

3amaun o TeMme "Tena u
MOBEPXHOCTH BpamieHus"

05.03




71

Kontponbnas padota "Tena u
Tp p
MOBEPXHOCTH BpamieHus"

10.03

72

73

74

O6béM mummHIpa. Teopema 00
00BEME MPSAMOTO MIITUHAPA

Berancienne 00bEMOB Tel ¢
HOMOILBIO ONPEEIEHHOrO
uHTerpaia. O6sEM KoHyca

IImomaay OOKOBOU U OJIHOK
MMOBEPXHOCTH KOHYyCa

11.03

12.03

17.03

75

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIC C BEIYUCIICHUEM
00BEMOB IIUJIMH/PA, KOHYCA

18.03

76

[IpukiiagHeie 3aga4u 10 TEME
"O0bEMBI U IIOLIAAU
noBepxHocrel Ten"

19.03

77

O0BEM mapa 1 IapoBoro
cektopa. Teopema 00 00bEMeE
mapa. [lmomans cdepsr.
CrepeomeTpHuuecKue 3a1auH,
CBsI3AHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, IMapoBOTro
CerMEeHTa M IIapOBOT0 CEKTOpa

31.03

78

[IpukitagHeie 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM T1apa U TIIOMIAJIBI0
cdepbl. COOTHOILIEHUS MEKIY
TUIOLIAIIMU TTOBEPXHOCTEN U
o0BEMaMH MOJOOHBIX Tel

01.04

79

80

[TogoOHbIE TeNa B MPOCTPAHCTBE.
N3menenne o6béma npu
nojo0un. CrepeoMeTpruecKue
3aJlauu, CBS3aHHBIE C
BBIYHCIICHHEM 00BEMOB Tell U
IoMIaiel MOBEpXHOCTEH

Kontponbnas padota "[lnmomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

n

TCI

02.04

07.04

81

JIBM>KeHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO (huryp. OOmHe
CBOKWCTBA JBUKECHUI

08.04




82

83

Buabl nBukeHnil: napamiebHbII
MIEPEeHOC, LIEHTpaJIbHAs
CUMMETpHUS, 3epKaIbHas
CUMMETpHS, TOBOPOT BOKPYT
IpsAMOM

[IpeobpazoBanms moxoowms.
[Ipsimas u chepa Ditnepa

09.04

14.04

84

85

86

87

88

89

90

91

I'eomeTpuueckue 3amaun Ha
MPUMCHCHUC ABUIKCHUS

KontponbHas padota "BekTopsl B
npoctpaHcTae"

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMAaTH3alMsl 3HAHHIA:
"[lapaienbHOCTb NPSAMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

O6o6maromee mosropenue 11
MOHATUI U METO/I0B Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTHU3ALMs 3HAHWUMN:
"BexTopsl B ipocTpaHcTae”

Ob6o06maromiee nopTopenue 11
MOHATHUI U METO/I0B Kypca
reomerpun 10-11 xnaccos,
CUCTEMATHU3ALNs 3HAHWUMN:
"BexTopsl B ipocTpaHcTee”

O6o06m1aromiee nopropenue 11
MOHATUI U METOJIOB Kypca
reomerpuu 10—11 kmaccos,
cucreMaru3anusa 3HaHui: "O0beM
MHOT'OrpaHHHUKa"

O6o6m1aromiee nosropenue 11
MOHSATUN U METOJIOB Kypca
reomerpuu 10—11 kmaccos,
cucreMarusanusa 3Ha"Hui: "O0beM
MHOT'OrpaHHHUKa"

O6o6m1aromee nosropenue 11
MOHSATUN U METOJIOB Kypca
reometrpuun 10—11 kmaccos,
cucTeMaTH3alis 3HaHUH:
"IInomaay moBEpXHOCTH U

15.04

16.04

21.04

22.04

23.04

28.04

29.04

30.04




00BEMBI KPYTIIBIX TEN"

92

O6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuu 10—11 kimaccos,
cucTeMaTu3alus 3HaHH:
"IInomaay moBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

05.05

93
94

Hrorosas KOHTpOJIbHASA paboTa

HroroBas koHTpoJsIbHAs paboTa

06.05
07.05

95

[ToBTOpEeHME, 0600IICHNE 1
cUucTeMaTu3alus 3HaHUI

12.05

96

97

98

99

100

101

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEpEOMETPHH
KaK HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX WHKEHEPHBIX 1
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ posib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ posib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ pojib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

WcTopust pa3BUTHS CTEpEOMETPUH
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

13.05

14.05

19.05

20.05

21.05

22.05

102

Hcropus pa3BUTHS CTEPEOMETPUM
KaK HayKH U €€ poJIb B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

23.05

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

ArtanacsH JI.C. 'eometpus. Yuebnuk asil0-11 kmaccoB 061meoOpa3zoBaTeIbHBIX

yupexaenui. - M., «IIpocsemenne».

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

1.I'eometpus, 10-11. JI.C.Atanacsan, B.®.byty3os, C.B.Kagomues u ap. -M.:
[Ipocsemenue.

2.3uB b. I'. Iunaktnyeckue maTepuansl no reomerpuun 1t 10 kimacea. - M.,
«IIpocsemienue» .

3. 'eomertpus B 10-11 knaccax, MeToauueckue pekoMeHaanuu k yueo.: Ku. mms
yuutens JI.C.Aranacss, B.®.byty30B, - M.: [IpocBenienue.

- 1151 00y4Yaronuxcsi:

I'eomerpus, 10-11. JI.C.Atanacsin, B.®.byty30B, C.B.Kagomues u ap. -M.:
[Ipocenienue.

JlonoJIHUTENbHAS TUTEPATYpa JJIs1 YUUTEIS

1. CmupnaoBa 1.M.COopHUK 3a/1a4 IO TEOMETPUH B pUCyHKax U Tectax. 10-11
KII. — M.:yAkBaprym».

2. bponckuii N.JI., Kopaemckas JI.O. Pelnienue s3k3aMeHaIMOHHBIX 3a/1a4
MOBBIIEHHOM C0HOCTH 110 reomeTpun 10-11 xkmace — M.:APKTH.

3. bexkep b.M., Hekpacos B.b. IIpuMeHeHne BEKTOPOB 715 pELIEHUS 3a4a4.



Yuebnoe nocodue. — C.-IletepOypr, HITO «Mup u Cembsi-95».
4. Epmosa A.IL., I'ono6opoasko B.B. CaMocTosiTenbHbIE U KOHTPOJIbHBIE

paboTsl 1o reomeTpun s 10 knacca. — M.:MnekcalO.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
1.A3narensctBO «IIpocBemenne» WWw.pProsv.ru

2.@eneparust UuTepHeT-00pa3oBaHusi, CETEBOE 00bEAMHEHUE METOIUCTOB

www.som.fio.ru

3.Poccuiickas Bepcus MEXIyHApOAHOTO npoekTa CeTh TBOPUYSCKUX YUUTENCH It-

n.ru

4.Poccwuiickuii o6meoOpazoBarenbhbiii [Topram www.school.edu.ru

5.Enunas xosiekius HudpoBbIX 00pa30BaTeIbHBIX PECYPCOB

www.school-collection.edu.ru

6.DenepanbHbIi IIEHTP UHPOPMAITMOHHO-00pa30BaTEIBHBIX PECYPCOB

www.fcior.edu.ru
7.Poccuiickas anekTpoHHas 1koja https://resh.edu.ru

8.00pa3oBaTebHBIN MOPTAJ JJIsA MOATOTOBKY K dk3amMeHam https://sdamgia.ru/

9.https://alexlarin.net/

10.deaepanbHblil MHCTUTYT Niearorudeckux uamepenuit https://fipi.ru/
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