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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-HAYYHON HAIIPABICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO 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 PEIIEHUM 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 U COBEPIICHCTBOBAHUE HWHTEIJICKTYAIIbHBIX U TBOPUYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHSI pPaclo3HaBaTh MPOSIBIICHUS TEOMETPUUYECKUX IMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIIPETALUU MOJTyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSIMU y4eOHOTO Kypca «I'eomeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIICBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM YpPOBHE OOy4YEHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM Yy4eOHOro 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€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TOCIIECIOBATENIBHO U MOCTYIATENbHO, 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
otBoauTcs 204 yaca: B 10 kiacce — 102 yvaca (3 yaca B Heznento), B 11 kimacce — 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. [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 MHOrorpaHHuKoOB, 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.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nUpamujaa,
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-BEKTOPHBIA METOJ MpPHU 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-030POBUTEIBHON I€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-DPKOHOMUYECKHUX ITPOIIECCOB HA COCTOSTHHUE MPHUPOIHON U COIHATBHOMN
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:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
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;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(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 uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.



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 3aJaud Ha JIOKa3aTelIbCTBO MAaTEMAaTHYECKUX OTHOIICHUNU 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 OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSMU 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 PEIICHUH;
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 KJIACC
KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢poBbie)
n/n NPOrpaMMblI Bcero Konrpoapusre | Mpakruteckue o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypebi
1 BBenenue B ctepeoMeTpuro 23 1
) B3aumHOe pacnonoxeHue npsiMblx B 6 1
IIPOCTPAHCTBE
3 [TapamenbHOCTh IPSIMBIX U IVIOCKOCTEH B g
IIPOCTPAHCTBE
4 HepHeHZ[I/IIiyJUIpHOCTB HPSIMBIX U 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIBl ¥ pacCcTOSHUSA 16 1
MHororpanHuk# 7 1
Bekropsl B mpocTpaHCcTBE 12
g HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 AHanuTH4eckasi reoMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u L5 |
CHUCTEMaTHU3aIlUs 3HAHUI
3 O6bEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUe, 06o6meHIfe u 17 )
CUCTEMaTH3aI1s 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acosB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus!

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIe TpaBuiia H300pakeHUs Ha
PUCYHKE IJIOCKOCTH, MapaleIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

01-07.09

[ToHsATHS CTEPEOMETPHUH: TOUKA, psMasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS HA PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

01-07.09

[TonsTHA: EpeceKaroIuecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 II0CKOCTb;
MOJTYTIPOCTPAHCTBO

01-07.09

[TonsTHA: EpeceKaroIuecs MIOCKOCTH,
IepeceKaroImecs npsmas 1 II0CKOCTb;
MOJTYTIPOCTPAHCTBO

08-13.09

MHororpaHHuKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

08-13.09

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

08-13.09

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEICTBHS U3 HUX

15-20.09




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

15-20.09

AKCHUOMBI CTEPEOMETPUH U TIEPBbHIC
crneactBus u3 HUX. CrocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMPOCTPAHCTBE.
O0603Ha4YeHUS IPAMBIX U TJIOCKOCTEH

15-20.09

10

N300pakenne ceueHuil nmupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pEbpa. M3o0pakeHne epecedcHHsI
HOJIyYCHHBIX IJIOCKOCTEH. PackpainiBanue
HOCTPOCHHBIX CEUCHHI Pa3HBIMU L[BETAMU

22-27.09

11

N300paxkeHne cedeHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIC ITPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJTy4EeHHBIX TUIOCKOCTel. PackpammBanue
MMOCTPOCHHBIX CEYCHUI Pa3HBIMU [BETAMHU

22-27.09

12

N300paxenune ceueHnit nupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJIyYEHHBIX IUIOCKOCTe!. PackparmBanue
MIOCTPOCHHBIX CEUEHHH Pa3HBIMH LIBETAMH

22-27.09

13

N300pakeHue ceueHuil mupaMusipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOSAT Yepe3 X
pEbpa. M3o0pakeHne nepecedeHust
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH

29-04.10

14

MeTton ClIeaoB s MMOCTPOCHUMA CcedeHUI

29-04.10

15

Mertoa cnesoB AJisi TOCTPOSHUS CEUEHUH.

29-04.10




CaoiicTBa niepece4eHni PsIMBIX U
IIJIOCKOCTEN

16

Mertopa cie0B il HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHni MPsIMBIX U
IIJIOCKOCTEN

06-11.10

17

[TocTpoenue cevueHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3alKCh 11aroB
MOCTPOEHUS

06-11.10

18

[TocTpoenue cevueHwmii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 11aroB
MOCTPOEHUS

06-11.10

19

[TocTpoenue ceueHwmii B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOEHUS

13-18.10

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MMOCTPOEHUS

13-18.10

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [lono0Oue
TPEYrOAbHUKOB

13-18.10

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4yepTexkax. Mcropus pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH

20-25.10




23

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

20-25.10

24

B3anMHOe pacnonoxeHue npsMbIx B
npocTpadcTBe. CKkpeluBaromuecs
npsiMble. [Ipu3Haky cKkpemuBaromuxcs
npsMbix. [TapamienbHble npsmble B
IIPOCTPAHCTBE

20-25.10

25

Teopema 0 CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM MapasuiebHON
JTaHHOW TPSIMOH, MPOXOAAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKaIllel Ha TaHHOM
npsmoii. JlemMa o nepeceueHun
MapajuIeNbHBIX IPSIMBIX IIJIOCKOCTHIO

04-08.11

26

[TapannensHOCTh TpeX MpsIMBIX. Teopema o
TpEX MapajuleabHbIX NpsMbIX. Teopema o
CKPEIMBAIOIINXCS PSAMBIX

04-08.11

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B mapamienbHONH IPOEKIUN

04-08.11

28

[enTpansHas npoekuus. YToiui ¢
COHAITPaBJIEHHBIMHU CTOPOHAMH. YTOJ
MEXy IpSIMbIMU

10-15.11

29

3aaun Ha NOKA3aTeILCTBO U
HCCIIEOBAHUE, CBSI3aHHBIE C
pAacIoIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

10-15.11

30

[TonsATHA: mapauIeIbHOCTD MPSMOM U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak

10-15.11




[apaJuIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CgolicTBa napajuieIbHOCTH IPSIMOM U
IJIOCKOCTH

31

['eomeTpuueckue 3a1aun Ha BHIYUCICHHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

17-22.11

32

[TocTpoeHue ceueHust, MPOXOIAILETO YePE3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
napajuieJIbHOTO Apyrou npsMoi. Pacuér
OTHOILIEHUN

17-22.11

33

[TapannensHas nNpoeKusi, IPUMEHEHUE IS
IIOCTPOEHHUSI CEUEHUH KyOa U
napasenenumnena. CBoiicTpa
napajuieJenumneaa u mpu3Mbl

17-22.11

34

[TapannensHele iockocty. [IpusHaku
HapajIeNIbHOCTHU JIBYX IUIOCKOCTEH

24-29.11

35

Teopema 0 mapajieIbHOCTH U
CAUMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[fIHleI
yepe3 TOUKY, He MPUHAJICKAILYIO0 TaHHON
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

24-29.11

36

CBolicTBa napajuieNIbHbIX TUIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX IEPECEUECHUS
IIpH NIEPECCUCHUH IBYX IMapalJICIIbHBIX
IIJIOCKOCTEN TpeThen

24-29.11

37

CBoiicTBa mapayienbHbIX MJIOCKOCTEH: 00
OTpe3Kax NapasuieIbHbIX MPSMBIX,
3aKJIIOUYEHHBIX MEX]Ty MapajieIbHBIMU

01-06.12




IJIOCKOCTSIMU; O IIEPECEUEHUH NIPSMOI ©
JBYMs apaJlJIeIbHBIMU TJIOCKOCTSIMU

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

01-06.12

39

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA

01-06.12

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOI0
napaesenumnena

08-13.12

41

Brrurcnenue UTMH OTPE3KOB B KyOe U
MIPSAMOYTOJIBHOM I1apajuleIeuIIe e

08-13.12

42

[lepneH MKy IAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTH IPSMOHN U
IIJIOCKOCTH

08-13.12

43

[lepneHMKyIAPHOCTH NPSMOUN U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH MIPSIMOHN U
IIJIOCKOCTH

15-20.12

44

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN
4yepe3 TOUKY MPOCTPaHCTBA U
MEPIIEHANKYIISIPHOM K INIOCKOCTH

15-20.12

45

[InmockoCTH M NepIEeHINKYJIIIPHBIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

15-20.12

46

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

22-27.12

47

[lepnieHuKyIsIp ¥ HAKJIOHHAS.
ITocTpoeHue nepneHuKyIsapa U3 TOUKU Ha

22-27.12




IPSAMYIO

[lepneHUKysp U HAKIIOHHAS.

48 [TocTpoenue nepneHIuKyIsIpa U3 TOUYKH HA 22-27.12
IPSIMYIO

49 Teopema o TpEX nepHeHANKYISIPAX 930,12
(mpsimast u oOpaTHasi)

50 Teopema 0 TpEX NMepreHAuKyJIsIpax 9-30.12
(npsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS 12-17.01
MPSIMBIMU
[Touck neprneHaAuKyJISpHBIX MPSMBIX C

52 MMOMOIIBIO MTEPITEHIUKYJISIPHBIX 12-17.01
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE 12-17.01
ITocTpoeHue ceuenuit kyba, Ipu3Msl,

54 [IPaBUIILHON IIUPAMUJBI C TIOMOILIBIO 19-24.01
OpPTOTOHAJILHOM NMPOEKINH
ITocTpoenue ceuenuit kyba, Ipu3Msl,

55 [IPaBUIILHON IIUPAMUJBI C TIOMOILIBIO 19-24.01
OpPTOTOHAJILHOM NMPOEKINH
CummeTpus B IpOCTPaHCTBE

56 OTHOCHTEIIBHO IUIOCKOCTH. [Inockoctu 19-24.01
CUMMETpPUI B MHOTOTPaHHHUKaX

57 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U 26-30.01
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér 26-30.01

paCCTOSIHI/II‘/’I OT TOYKH JO IIJTIOCKOCTH




59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

26-30.01

60

Crioco0pl OIyCTUTh NEPIEHAUKYJIISAPBIL:
CUMMETpHS, CIIBUT TOYKHU TIO
MapajuIeIbHON IIPSIMOU

02-07.02

61

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

02-07.02

62

KontponbHas padota "B3anmuoe
PacMoJIOKEHUE MPSMBIX U TUIOCKOCTEH B
npocrpaHcrae”

02-07.02

63

[ToBTOpEHME: Yroa MEKIY MPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJbHUKE, TEOpeMa
KOCHHYCOB

09-14.02

64

IloBTOpEHME: YrOa MEKIY
CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

09-14.02

65

FCOMeTpI/I‘leCKI/IC MCTOAbI BEIYUCIICHUA
yria MCKAY NpsAMBIMHA B MHOT'OI'PAHHUKAX

09-14.02

66

JIByrpanHbIil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAHHOIO yTila

16-21.02

67

[Tepnenaukymnsapusle m1ockocTH. CBONCTBA
B3aMMHO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN

16-21.02

68

[Ipu3Hak nepneHauKyJISIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOKU
[IEpECEUYCHU ABYX IIJIOCKOCTEH
MEPIEHIUKYIISIPHBIX TPEThEU MIIOCKOCTH

16-21.02

69

[IpsiMOyTONBHBIHN Mapasuienenunesn; Kyo;

24-28.02




U3MEPEHMS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuiejenumena

70

TeopeMa 0 nMaroHany NpPsIMOYTOJIbLHOTO
napajulesIenuIe1a ¥ CIeCTBUE U3 HeE

24-28.02

71

CrepeoMeTpuuecKre U MpUKIIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIIOJIOKEHUEM TIPSMBIX U IJIOCKOCTH

24-28.02

72

HOBTOpeHI/IeZ CKpCIIUBAOIIHUECCA ITPSAMBIC,
mapayiCJIbHbIC INIOCKOCTU B CTAHAAPTHBIX
MHOTI'OrpaHHUKax

02-07.03

73

Hapa mapauiCJIbHbIX IJIOCKOCTEH Ha
CKPCIIUBAOIIHUXCA IMPAMBIX, PACCTOSAHUC
MCKAY CKPCIINBAOIIUMUCS IIPSAMBIMU B
IMPOCTBIX CUTyalUsAX

02-07.03

74

PaccrosnHue oT TOUYKH A0 IIJIOCKOCTH,
pacCTosIHUEC OT prIMOﬁ J0 IIITOCKOCTH

02-07.03

75

Brruucnenue pacctosHUA MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
MEePIEHUKYISPHOU IIIIOCKOCTH

10-14.03

76

TpéxrpaHHblil yroi, HepaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB AJIs
TPEXTPAHHOTO yIJIa

10-14.03

77

DneMeHTHI ChePUIEeCKON TeOMETPHH:
reojie3nYecKue JJMHUMU Ha 3emiie

10-14.03

78

KonrtponsHast padora "Yrisl u
paccrosiHus"

16-21.03

79

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK

16-21.03




U €70 DIIEMEHTHI"

IInpamupa. Buael nupamun. IpasunbHas

80 1 16-21.03
nupamua

81 EE:;Z;};T:;;?[ :IaKJ'IOHHaﬂ HPU3MBI. 1 01-04.04

%) [Ipsmoit napanﬂuenennnez[, | 01-04.04
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kkyo

23 211;11;1;)1211,16 MHoOrorpaHHuku. Teopema 1 01-04.04
Boinykible MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBunpHbIe U NOMyNPaBUIbHBIE 1 06-11.04
MHOTOTPaHHUKH

85 KontposbHas padora "MHororpaHHuKU" 1 06-11.04

26 [TonsTHE BEKTOpA HA MIJIOCKOCTH U B 1 06-11.04
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 13-18.04

88 PasnocTh BEKTOpPOB 1 13-18.04

89 IIpaBuio nmapasmenenumnena 1 13-18.04

90 YMHOK€EHHE BEKTOpa Ha YHUCIIO0 1 20-25.04
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIEXKAIIHUX B OJJHOU 1 20-25.04
IJI0CKOCTH

92 CkansipHO€ IPOU3BEIEHUE 1 20-25.04

93 Boruncnenue yria Mexy BEKTOpaMu B | 27.30.04
MIPOCTPAHCTBE

94 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1 04-08.05

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1 04-08.05




96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1 04-08.05
97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1 12-16.05
98 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1 12-16.05
99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1 12-16.05
100 Hrorosast koHTpobHas paboTa 1 18-23.05
101 Hrorosas koHTposbHas paboTa 1 18-23.05
102 O06001eHre 1 cucTeMaTu3aIis 3HaHU 1 18-23.05

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




11 KJIACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne i/ Tema ypoka KonTpoabusbie IlpakTnueckue
Bcero u3y4eHuss oOpaszoBaTe/bHbIEC
padoThI padoThI
pecypcsl
| [ToBTOpenue TeMsl "KoopauHarsl BeKTOpa | 01-07.09
Ha IUIOCKOCTH U B MPOCTpaHCTBE" ’
) [ToBTOpenue temsl "CkassspHoe | 01-07.09
[POU3BE/ICHNE BEKTOPOB" ’
3 IloBTOpEeHUEe TeMsbl "Bbhrunciaenue yria 1 01-07.09
MEXJly BEKTOpaMH B IIPOCTpaHCcTBe" ’
4 [ToBTOpEeHUE TeMbI "YpaBHEHHE MIPSIMOH, | 08-13.09
MPOXOJISIIEH yepe3 ABE TOUKH" ’
5 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, | 08-13.09
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax '
YpaBHEHHE IIIOCKOCTH, HOPMAJIb
6 ’ ’ 1 08-13.09
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexTopHoe mpousBeneHue 1 15-20.09
JInHeliHbIE HEPABEHCTBA, JIMHEIHOE
8 ’ 1 15-20.09
MIPOrpaMMUpPOBaHHE
JInHelHbIE HEPABEHCTBA, JIMHEIHOE
9 ’ 1 15-20.09
IIPOrpaMMHUPOBAHHE
10 AHanmMTUYECKHE METObI pacyéra yria | 922709
MeX1y NPSIMbIMH B MHOT'OTPaHHUKaX ’
AHanuTHYECKHE METO/Ibl pacuéTa yria
11 1 22-27.09
MEX/1y TJIOCKOCTSIMA B MHOTOI'paHHUKAX
dopmysia pacCTOSHUSL OT TOUKH J10
12 pMyla p A 1 22-27.09

IIJIOCKOCTH B KOOpAWHATAX




HaxoxneHnue paccTossHuil OT TOYKHU A0

29-04.10

13
IJIOCKOCTH B KyOe

14 HaxoxneHnue paccTossHuil OT TOYKHU A0 29-04.10
IUIOCKOCTH B TPaBUJIHON TTHPaMHJIE

15 KontposbHas padota "AHamuTHdeckas 29-04.10
reomerpus”
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

16 P P 06-11.10
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB 06-11.10
CeueHnsi MHOTOTPaHHUKOB: CTaHIapTHBIE

18 IJIOCKOCTH, MIEPECEUCHUS MPSIMBIX U 06-11.10
IJIOCKOCTEN
[TapannenpHble MpsIMbIE U TUIOCKOCTH:

19 1Y p 13-18.10
napajuieNIbHbIe CEYEHUS
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

20 b e 13-18.10
pacuéT OTHOILIEHUHI
[TapannensHbie MPsMbIE U TUIOCKOCTH:

21 YTIIbI MEKLy CKPEIIMBAOIIUMHUCS 13-18.10
MPSIMBIMU
[MeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH
CTaHJIapPTHBIE MAPhI MEPICHINKYIISIPHBIX

22 PTHbIC TIApBI TIEp Yp 20-25.10
TJIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOTOTPaHHUKOB
[TeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH

23 P YIVPHRIE TP 20-25.10
TeopeMa O TPeX MepIeHINKYIIpax
[leprieH UKy ISIpHBIE IPSMBIE U TUIOCKOCTH:

24 P YIPHBIE TP 20-25.10
BBIYHCJICHUS JIJTHH B MHOTOTPaHHUKAX

25 IToBTOpEeHME: TUIOMAAN MHOTOYT OJIBHUKOB, 04-08.11




(hopMyJIBI I71s1 TUTOIAEH, COOOpasKeHUs
noxoous

26

27

28

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(hopMyJIBI I71s TUTOIAEH, COOOpasKeHUs
moxooust

[ToBTOpEHUE: MIIOIA 1 MHOTOYTOJIbHUKOB,
(hopMyJIBI 1S TUTOMIACH, COOOpaKEHUS
nogoous

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
TUTOIAIM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUs MOA00Us

04-08.11

04-08.11

10-15.11

29

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUs MOA00Us

10-15.11

30

KonTponbnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

10-15.11

31

32

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaJuiesenunena

3anaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLIUH yria

17-22.11

17-22.11

33

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSAMOYTOIBHOTO
napaienenunena

17-22.11

34

35

[TpuknagHelie 3a1a4n, CBI3aHHBIE C
BBIYHUCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napajienenuena

O0BEM npsMOit TPU3MBI

24-29.11

24-29.11




CrepeoMeTpuuecKue 3ajauu, CBI3aHHBIE C

36 . . 24-29.11
BBIYHCIICHHEM 00bEMOB MPSIMOMN MPU3MBbI
[Ipukiaguelie 3aa4n, CBSI3aHHbBIE C

37 - ) 01-06.12
00BEMOM MPSIMOI TPU3MBI
Boruncnenue 00bEMOB TeI ¢ TOMOIIBIO

38 onpenenéHHoro uHTerpana. O0néEM 01-06.12
HAKJIOHHOH MPU3MBbI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpana. OopéM 01-06.12
MTUPAMHU/IBI
®opmyna 00bEMa nupamuasl. OTHOIICHHE

40 Py pavi 08-13.12
00BEMOB MHUPaMHU/ C OOIIMM yTIIOM
dopmyna 00bEMa mupamMuabl. OTHOIICHUE

41 Py PaviA 08-13.12
00BEMOB MHUPaMHU/J C OOIIMM YTIIOM
CrepeoMeTpuuecKre 3a7a4u, CBI3aHHBIE C

42 peOMETP an 08-13.12
00BEMaMH HAKJIIOHHOW TTPU3MBI
CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C

43 PEOMETP 8 15-20.12
o0BEMaMK MUPaMUIbL
[Tpuxnaansle 3agaun o Teme "O0bEMBI

44 Ten", cBA3aHHbBIE C 00BEMOM HAKJIIOHHOM 15-20.12
TIPU3MBI
[Tpuknanueie 3ana4yn mo Teme "OOBEMBI

45 pHiIal At e 15-20.12
Ten", CBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI
[Ipumenenne 00bEMOB. Beiuncnenne

46 p 22-27.12
PacCTOSIHUS JI0 TNTIOCKOCTH
KonTponbaas pabota "O0béM

47 P pa 2227.12
MHOTOTpaHHHUKA

48 Hunnaapryeckas NOBEPXHOCT, 22-27.12




00pa3yroIIne UIHHIPHIECKON
MOBEPXHOCTH

Munuuap. [IpsMoit KpyroBod HUIMHAP.

49 29-30.12
[Inomane MOBEPXHOCTH LUIUHAPA
Konnueckast moBepXHOCTh, 00pa3yIoIIme

50 # HOBEP pasyrom 29-30.12
KOHHMYECKOM moBepxHocTu. Konyc
CeueHne KOHYCa INIOCKOCTBIO,

51 Y 12-17.01
rapajuieIbHOM TUIOCKOCTH OCHOBAHUS
VYceuéHHbI KOHYC. M300pakeHne KOHYCOB

52 ! Y P Y 12-17.01
1 YCEYEHHBIX KOHYCOB
[Tnomans 0OKOBOI MOBEPXHOCTH U ITOJHON

53 taa P 12-17.01
MIOBEPXHOCTH KOHYCa
IImomane OOKOBOM MOBEPXHOCTH U ITOJITHOH

54 man p 19-24.01
MMOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JI0Ka3aTeJIbCTBO M BEIUHCIICHHE, 19-24.01
MMOCTPOCHHUEM CEUYCHUH IIMIIHH/PA, KOHYyCa
CrepeoMeTpuuecKue 3aaud Ha

56 JI0Ka3aTeJbCTBO U BEIUMCIICHHE, 19-24.01
MMOCTPOCHHUEM CEUYCHUH IIMIIHH/PA, KOHYCa
IIpuxnagaele 3a0a49, CBI3aHHBIE C

57 P 26-30.01
IAHIPOM
IIpuknannele 3a1a4i, CBI3aHHBIE C

58 pricIan A, 26-30.01
IIATHH]IPOM

59 Cdepa u map 26-30.01
[Tepeceuenue chepsr u mrapa ¢

60 miockocThio. Kacanue mapa u chepsl 02-07.02

IUIOCKOCTBIO. Bua u n3o0paxxkenue mapa




61

[lepeceuenue chepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCThIO. By u n3o0paxenue mapa

02-07.02

62

63

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTeu

CummMmetpus cdepsl U m1apa

02-07.02

09-14.02

64

CrepeomeTpuueckme 3aa4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE, CBI3aHHbBIC
co cepoii u mapom, MOCTPOSHUEM UX
CCUCHHI TIIOCKOCTBIO

09-14.02

65

CrepeomeTpuueckme 3aa4u Ha
J0Ka3aTeIbCTBO U BBIYHCIICHUEC, CBSI3aHHBIC
co cepoii u mapom, MOCTPOSHUEM UX
CCUCHHI TIIOCKOCTBIO

09-14.02

66

67

68

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoit u mapom

IToBTOpEHME: OKPYKHOCTH Ha INIOCKOCTH,
BBIYHCJICHUS B OKPY’KHOCTH, CTaHAAPTHBIE
mo06ust

Pazauunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U
MHOT'OT'PpaHHUKOB

16-21.02

16-21.02

16-21.02

69

3amaun o Teme "Tesa U MOBEPXHOCTH
BpameHus"

24-28.02

70

71

3anauu o teme "Tena U MOBEPXHOCTH
BpamieHus"

Konrtponbhas padora "Tena u
MOBEPXHOCTHU BpauieHus"

24-28.02

24-28.02

72

06bem mumuHapa. Teopema 00 00bEMeE

02-07.03




IpsAMOro quJInHApa

73

74

Boruncnenue 00bEMOB TeI ¢ TOMOIIBIO
onpenenénHoro uarerpana. O0bpEM KoHyca

[Tnomaayu 60KOBOW ¥ MOTHOM MOBEPXHOCTH
KOHyca

02-07.03

02-07.03

75

CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMH/PA, KOHYCa

10-14.03

76

77

78

79

80

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
TIJIOIAIM TTOBEPXHOCTEN Ten"

O0BEM 11apa U MIapoOBOTO CEKTOPA.
Teopema 00 00bEMe mapa. [Tnomaas
ctepnl. CTepeoMeTprUIECKUE 3a/1a4H,
CBSI3aHHBIE C BBEIYKMCIIEHHEM 00BHEMOB
apa, mapoBOTro CETMEHTA U IMapOBOTO
CEeKTOopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXKITY
IJIOLIA/ISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenue o6w€ma mpu mogo0uu.
CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHBIE C
BBIYHUCIICHHEM 00BEMOB TEJ U TIIOIA e
ITOBEPXHOCTEN

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Te"

10-14.03

10-14.03

16-21.03

16-21.03

16-21.03

81

JIBuxeHust npoctpaHcTBa. OToOpakeHusl.

01-04.04




JIBmkeHust U paBeHCTBO Guryp. O0miue
CBOICTBA IABMKEHUI

82

83

84

Buael n1BukeHuMii: napajuiesbHbIN NEPEHOC,
LEHTPAJIbHASL CHMMETPUS, 3epKajbHAs
CUMMETPHUS, IOBOPOT BOKPYT HNPSIMOUH

[IpeobpazoBanus nomodus. [psimas u
cdepa Diinepa

['eomerpuueckue 3a/1aun Ha MPUMECHEHUE
JIBYDKCHUS

01-04.04

01-04.04

06-11.04

85

86

87

88

89

Kontponbnas padota "Bektops! B
npocrpancrae”

O6o06maromee moBTopeHue 11 MoHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cUcTeMaTu3alus 3HaHH:
"[TapanienbHOCTh NPSAMBIX U INIOCKOCTEN B
npocrpaHcree”

Ob6o06maromiee noropeHue 11 noHATU U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3aIus 3HaHui: "BexTopsl B
npocrpaHcree”

Oo6o06muaromiee noropeHue 11 noHATH U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3anus 3HaHuii: "BekTopsl B
pocTpaHcTBe"

Oo6o06maromiee nopropenue 11 noHATUH U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaTrusanus 3HaHui: "O0bem
MHOrOrpaHHukKa"

06-11.04

06-11.04

13-18.04

13-18.04

13-18.04




90

Oo6o06maromee noBropenue 11 noHsTUl U
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOTOrpaHHuKa"

20-25.04

91

O6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reometpun 10—-11 xnaccos,
cucrteMarusanus 3Haguii: "Inomann
MTOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

20-25.04

92

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucremarusauus 3HaHui: "Ilnomanu
MIOBEPXHOCTU U 00BEMBI KPYTIJIbIX Ten"

20-25.04

93
94

HToroBast KOHTpOJIBbHAS paboTa

HroroBas koHTpoNbHAs paboTa

27-30.04
04-08.05

95

96

97

98

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH

Hcropust pa3BuTHS CTEpEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropust pa3BuTHs CTEpEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

04-08.05

04-08.05

12-16.05

12-16.05




99

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKH U € poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

12-16.05

100

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayK{ U €€ PoJib B Pa3BUTHU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

18-23.05

101

Ucropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ PoJib B PA3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

18-23.05

102

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ pOJib B Pa3BUTUU COBPEMEHHBIX
WH>KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

18-23.05

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o001ero oopa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMasi, IIIOCKOCTh
79 [IpyMeHsTh aKCMOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX IPU PELICHUU
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh HOHATHAMU: TMAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
) HPSMBIX U MJIOCKOCTEN
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JBYI'PAaHHBIM yros, 'paHU JBYI'PAaHHOIO YIJIa,
7.5 pedpo IBYrpaHHOIO yria, JMHEWHBIN yrojia ABYTPaHHOIO yria, IpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMU: MHOTOIPDAaHHHMK, BBINYKJIBIM M HEBBITYKIIbIHI
’ MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, TPaBUJIBHBI MHOTOTPAHHUK
77 PacniosHaBaTh OCHOBHBIE BHIbl MHOIOIPAaHHUKOB (IIMpamMuzaa, IpHU3Ma,
' pSMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccupunupoBate  MHOTOIpaHHUKM,  BBIOMpas ~ OCHOBaHUSA IS
7.8 KJIacCU(UKaUHU (BBIMYKJIbIE U HEBBIMYKJIbIE MHOIOTPAHHUKH, NTPaBUIIbHbBIE
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE PU3MBI, TapajlieIenueabl)
7.9 OnepupoBaTh MOHATUAMU: CEKYIAs IUIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh NPUHIUIIBI IOCTPOSHUS] CEUEHUN MHOTOIPAaHHUKOB, UCIIOJb3YS
' METOJI CIIe/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJI€/IOB, BBIIOJHATh
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEIMYMH MO oOpas3iam
WIM alrOpUTMaM, MPHUMEHsSI HW3BECTHbIE aHAJIMTUYECKHE METOJbl TpHU
7.12 pELIEHUM  CTAHJAPTHBIX MAaTEMaTUYECKUX 3a4a4 Ha  BBIYUCIICHUE
paccTosHUM MEXIy ABYMS TOYKAMU, OT TOYKU JI0 MPSIMOM, OT TOYKHUIO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TIPSIMBIMU
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEIMYMH MO oOpas3iam
713 WIM alrOpUTMaM, MPHUMEHSSI H3BECTHbIE aHAJIMTUYECKHE METOJbl TpHU

pelIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7ad Ha BbIYHMCICHHE YTJIOB
MEXy CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSAMOW U IUIOCKOCTBIO,




MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpza) ¢ NpUMEHEHHEM (OpMYJl, BBIYHCIATH COOTHOIICHUS MEXITY
IUIOINASIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOIPaHHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IIPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTypBI
W3Bnekatp, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh WH(POPMAIHUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
4epTeKax U pUCYHKaX
[TpumenHsTh reoMeTpuueckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
7.17 33144, MPEINONAralIiuX HECKOIbKO IIAroB PpELIEHUs, €CIH YCIOBHS
NPUMEHEHHS 33J]aHbI B SBHOH popme
718 IIpumeHsaTh mpoOCTEHIIME NPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKHUX 3a]1a4
719 [TpuBOoIUTE HpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB I'€OMETPUHN B UCKYCCTBE
[IpyMeHsITh MONy4YeHHbIE 3HAHUS HA MPaKTUKE: aHAJIW3UPOBATh pealbHbIE
CUTYallUU ¥ MPUMEHATh U3yUEHHBIE TIOHATHS B MIPOLECCE MMOUCKA PELICHUS
MaTeMaTHYeCKH C(HOPMYIHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUl Ha S3bIKE T'€OMETPUM, MCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIN C
UCMOJIb30BAHUEM T€OMETPUYECKUX MOHATHH U TeopeM, ammapara ajireOpsl,
pemars  NpakTUYeCKHME  3a7add,  CBA3aHHbBIE C  HAXO0XJIECHUEM
reOMETPUUYECKUX BEIMYUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBEpPsieMOro .
00pa3oBaTeILHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATHAMM: IMJIUHJIPHYECKAsi MOBEPXHOCTh, OOpasyrolue
6.1 LIWIMHJIPUYECKON TIOBEPXHOCTH, IWIMHJIP, KOHUYECKas IIOBEPXHOCTD,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKkasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATH CIIOCOOBI MOJTyUEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE pactookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BhICOTA
6.5 CErMEHTa, IIAPOBOW CJIOM, OCHOBAHHWE IIApOBOrO CJOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnare  00bEMBI M IUIOHIANM  TOBEPXHOCTEH TN  BpaIlICHUS,




TreOMETPUYECKUX TEJI C IPUMEHEHUEM (popmyt

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHUSI MEXKIY IIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4yaemble (GUTypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIMONHATE  (BBIHOCHBIE) TUIOCKHE YEpPTEXKHW U3 PHCYHKOB IPOCTBIX
00BEMHBIX (uryp: BHI CBepxy, COOKY, CHH3Yy; CTPOUTH CEUYEHHUS TeIl
BpaLICHUS

M3BnekaTh, WHTEPHIPETHPOBATh M MNpPE0OpPa3OBHIBATE HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (Urypax, TIpeICTaBICHHYI0 Ha
4epTeKax U pUCyHKax

[IpumeHsTh TeoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEINONaralliiX HECKOJbKO IIIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JICHCTBUS  CIIOXKECHHST BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KCHI/IH BCKTOpa Ha 4Yucio, 06T)$ICH$ITI>, KaKnuMn CBOfICTBaMI/I OHHU
o0razaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJuICJICITUIICAA ITPH CIIOKECHUU BEKTOPOB

6.16

OHGpHpOBaTI) MOHATHUAMU: AOCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI
MCKAY BCKTOpPaMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB M NPOM3BEJCHHE BEKTOpa Ha YUCIO, YToJ
MEXJly BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATh BEKTOP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiininie reoMeTpuyeckre 3ajadyd Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

PemraTs 3aJa4u  Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIEHUH U
HAaXO0XXACHUEC TCOMETPHUUYCCKUX BCIUYUH I10 o6pa3uaM I aJropuTtMmam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPCOMETPUUCCKUX 3a1aq

HpI/IBO)lI/ITB MNPpUMEPbI MATCMATUYCCKUX 3aKOHOMCpHOCTGﬁ B IpUpOAC U
JKU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsTh MONy4YeHHbIE 3HAHUS HA MPaKTHKE: aHAIW3UPOBATh peaibHbIE




CUTYyalluu U NPUMEHITh U3yUCHHbIE MTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cPOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXO0XJIECHHUEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMmas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioykeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsMsle. [lapauienpHOCTP MHPSAMBIX M IUIOCKOCTEM B
IIPOCTPAHCTBE: NApaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapaUICIbBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAINPABICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOocKOocTed. IIpocreiimmue
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapasuiesenuner,
IIOCTPOCHUE CEUECHUN

HepHGHI[I/IKy.HSIpHOCTI) HpﬂMOfI N IUIOCKOCTU: MCPHICHAUKYJISIPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTU NPSAMON M MIJIOCKOCTH, TEOPEMa O MPSIMOM MEepHEHIUKYISPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YOl MEXKIY NMPAMOU U IUIOCKOCTBIO, IBYTPAHHbBIN
YroJj, TUHEHHBIN yroj IByrpaHHoro yria. [lepneHaukymnsp u HaKkJIOHHbBIE: pACCTOSIHUE
OT TOYKH JI0 TTOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIUS (GUTYpPHI HA
IJIOCKOCTh. [IepreHIMKyIApHOCTh IIIOCKOCTEN: MPHU3HAK MEPIEHIUKYISAPHOCTH IBYX
mrockocrteil. Teopema 0 TpEX meprneHIuKyIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOIDAHHUKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, Da3BEPTKAa MHOrorpaHHuka. lIpmsma: n-yrompHas
npu3sMa, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumnes, NpsIMOYTOJIbHBIN Mapajjieenunesa u
ero cpoiictBa. [lupamuna: n-yronbHas nupamuia, TpaHM U OCHOBAHHWE MUPAMUIBL,
OOKOBasi W TOJIHAS TOBEPXHOCTh MUPAMU[bI, MpPaBUIbHAS M yCeUYE€HHas MUpaMHJA.
OnemMeHTbl NOpu3Mbl M nupamuzabl. [IpaBuwibHBIE MHOTOIpDAaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHA,
npaBUiIbHAS TPEYrojbHAs MUpPaMHJIAa U MPABUWIBHBINA TeTpasap, Kyo. IlpeacraBnenue o
IPABWIBHBIX MHOTOIPaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmujaax, napajjejenmIic1ax, MMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. lliomans
OOKOBOW MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOil pu3Mbl. [110111a16 O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIBHOM NHPaMHIbI, TEOpEMa O IUIOIIAAN YCCUYEHHOM IUPAMHUIBL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[Tomo6ubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUSA
I'eomerpus

[Hunuaapuyeckas MOBEPXHOCTh, 00pa3yoIIue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pasyromias u oCh, IO s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yrolue KOHNYECKOM TOBEPXHOCTH, OCh U BEPIIMHA
KOHWYecKoil moBepxHOocTH. KOHyc: OocHOBaHWME W BeplIMHA, oOpasyomas U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: oOpasymolue u
BBICOTA, OCHOBAHHUS U OOKOBast TIOBEPXHOCTH

Cdepa u map: meHTp, paguyc, uamerp, Iouaasr NOBEpXHOCTH cdeprl. Banmuoe
pacnosoxeHue cepsl U IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha IJIOCKOCTH. Pa3BEpTka MIIMHApa U KOHYyCca
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOIrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcCaHHAsE B MHOTOI'PaHHMK, WIIM TEJIO BPaLLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiiesienunena u cieacTsusd u3 He€. O0bEM LMIMHIpA, KOHYCA.
O06BEéM mapa u riomazs chepb

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEX/1Y IUIOLIAIIMUA MIOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISPHO OCH), CEYEHUs KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY ), CEUSHHs 11apa

Bektop Ha miockoctd M B npocTpaHCcTBe. CII0O)KEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio mapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbpHast cucteMa KOOpAMHAT B HpocTpaHcTBe. KoopawHaTel BeKTOpAa.
IIpocreiimme 3agaun B KOOpAMHAaTax. YTroid Mexay BekTopamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YIVIOB MEXKIAY NPSIMBIMU U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUS
NMpoBePSIeMOr0  OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpeOoBaHUs o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEAETICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
HOHATUSIMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHClie U3 JIPYTUX YYeOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHUCIIO, LEI0e YHUCIO,
CTETICHB C TEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTENICHH, CTCTICHD C
parroHaIbHBIM TOKAa3aTelieM, CTENEHb C JeWCTBUTEIbHBIM MOKA3aTeNeM,
norapuM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
2 YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINN 001N
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pEeIICHUN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IO3UIIUOHHBIMH CHUCTEMaMHU
CUHCIICHUS; YMEHHE BBITIONHATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPOKEHHUN CO CTEeNeHsSIMU W Jorapudmamu, mpeoOpazoBaHusl APOOHO-
paliOHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEpPHpPOBaTH  MOHSATHSMHU:

MOCJICIOBATENIBHOCTD, apu(MeTHYecKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYEcKasi IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBbl, YMEHUE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C I1IAPaMETPOM; IIPUMEHSATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI MJIs PELICHHUS MaTeMaTHYeCKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, TepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIECHHS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYHKIMU; yMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HaAWOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaJIN3a; MPUMEHATh NPOU3BOAHYIO JJIs HAaXOXKACHWUS HAWIydILIEero
peIleHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKHUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TIOMOIIBIO




HHTCrpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUSA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUWS, KBaIpaTU4Has (QYyHKLUS,
pauMoHanbHass (QYHKLUSA, CTElNeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
(GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCIOJb30BaTh Tpa(UKK U1 U3y4EHUs MPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHnH 33734 W3 JAPYTHX Y4eOHBIX MPEAMETOB W 3a1ad M3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
MCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMH JUIsl pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, A0JM U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 33Ja4d U3 O0JIACTH yHPAaBIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJIEINPOBATh
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH NOTYUECHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMalIKIO, IPECTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SIBJICHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBle, B TOM YHCJIE C MPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu Mcciael0BaTh COBMECTHbBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHOW perpeccun

VYMeHne onepupoBaTh MOHATHAMU: CIy4alHBIA OMNBIT W CIIy4ailHOe

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATDH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpaUyecKuX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAaclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BENWYMHBI, (QYHKIMHA  pPacOpeleNieHHss W IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN A pelIeHus 3a/ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, JIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAILIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOpPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEeMaTUYECKUE
MOJENIA C TOMOIIBI0 TEOMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUleNIenuneaa, MNUPaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEUYeHHUE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CCUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONpPEENCHHS U3y4aeMbIX (UTYpP, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHUe MOMO00MS, TONOOHBIE QUTYPBI; YMEHUE
pacno3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIE B NPHPOAE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUYECKIE OTHOLICHUS TIPH
pEUICHUH 3aJady; HaXOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB H
U3 PEAIbHOM JKU3HU; YMEHHE BBIUYUCIATH TCOMETPHYECKHUE BEITUYUHBI
(mHa, yroiy, IJIOMIAah, OOBEM, IUIONIAb TOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIe (OPMYJBI M METOJbl, B TOM YHUCIIE: IJIOMIAAb MOBEPXHOCTU
NUpaMUIbl, IPU3MBI, KOHYyca, LHWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
IpSMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp
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VYmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3JIOKCHHWE BEKTopa Mo 0Oaswucy,
CKaJISIpHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YOI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKH B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paclo3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1
1.1

Uuncna 1 BEIUKUCICHUS
HaTypaanLIe " LEJIbIC YHCIIA. HpI/ISHaKI/I JCIIMMOCTH LCIIBIX YHUCEI

Pannonansubie uucina. OOBIKHOBEHHBIE M JECATUYHBIC IPOOH, TMPOIEHTHI,

1.2 OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
13 Apudmernaeckuit KOpEHb HaTypajibHOU CTEIICHH. HerictBus c
' apu(METHUECKUMH KOPHIMHU HATypalIbHOH CTETICHN
1.4 Crenenp ¢ nenbiM mokazateneM. CTelneHb € PAalMOHATIBHBIM IOKa3aTEJIeM.
' CBolicTBa CTENEHU
L5 CuHyc, KOCMHYC M TaHICHC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 Jlorapudm uyucna. [lecaTndnbple U HATypajIbHbIEC JOTapuUPMBbI
JleiicTButenpHbie 4ucia. ApuMETHUECKHE OIEpaluud C JIeHCTBUTEIHHBIMU
1.7 yrcnamu. [lpuOmmkEéHHbBIE BBIYMCICHHS, NpPaBWIa OKPYTJICHUS, NPUKUAKA U
OLIEHKA Pe3yJIbTaTa BbIYUCIECHUIN
1.8 [IpeoOpazoBanue BhIpaXKeHUN
1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenbie u 1poOHO-paIOHAIbHBIE YPaBHEHUS
2.2 WppanuonansHeie ypaBHEHUS
23 TpuronomeTrpruyeckue ypaBHEHHS
24 [TokazarenbHble U TorapupMUUYECKUe ypaBHEHHS
2.5 Henble n 1poOHO-paliiOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBa
2.7 [ToxazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULbI
3 OyHKIWH U TpaduKu
3.1 Oynkuus, cnocodsl 3aganus Gyskuun. ['paduk GyHkinun. Bzaumuo oOpaTHbIe




¢ynkuuu. YétHeie 1 HeuéTHbIe PyHKIMU. [leproanyeckue GyHKIMN

OO6nactp ompeneneHuss ¥ MHOXECTBO 3HaueHWH ¢yHkuun. Hymm ¢dyHkimm.

[IpomMexxyTKH 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKITHH.

32 Makcumymbl 1 MUHMMYMBbI (QyHKIMHA. HaunOosnbliee U HauMeHblIee 3Ha4eHUE
(GYHKLIHU Ha IPOMEXYTKE
313 CrenenHas (yHKIMsS C HaTypaJbHbIM U LEJNbIM IOKazatesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
3.4 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcuMnToThl TpadukoB QyHKIui. CBoiicTBa (QyHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHMSI IOCIIE0BATEIBHOCTEN
3.8 Apudmernueckass W reoMeTpuueckas mporpeccun. Dopmyna  CIOXKHBIX
' IIPOLIEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 [TpousBonnas Gpynkuun. [IponsBoaHbIe 31eMEHTApHBIX GYHKLINN
[IpumeHeHHe MPOU3BOAHONW K MCCIENOBaHHIO (DYHKIMI Ha MOHOTOHHOCTh M
4.2 sKkcTpeMyMbl. HaxosxaeHne HamOONbLIero ¥ HaUMEHBUIEro 3HaueHUs (QyHKIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, ornepaluy HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHoCTh
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 Purypsl Ha INIOCKOCTU
7.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaLCHUS
7.5 Koopaunatsl u BEKTOpBI




