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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  JIOTMYECKOE  MBIIUIEHHE,  (QopMHUpyeMoe  TpuU  H3yUYEHUU
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 NIPU PEIIECHUM 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
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
uHpopmaTtrka»  yepe3  oOecledeHUE  BO3MOXKHOCTH  NPUOOPETEHUS 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 TIE€OMETpHHM Ha YriayOJEHHOM YpOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

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

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax 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
MPOCTPAHCTBEHHBIX (PUTypax M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOTOTPaHHUKM M Te€Jla BpalICHUs, KOHCTPYUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

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

dbopMupOBaHHE YMEHHs BIAJETh METOJAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
peuIeHus, yMEHUS HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKaHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM AKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

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

dbopmupoBaHre (DYHKITMOHATEHONH TPAaMOTHOCTH, PEICBAHTHOW T€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, HUCCIENIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «Bexkrtoppl ©  KOOpAMHATHI 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 COJIEPKATENbHBIM 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
MPOrpaMMBbI, pacHpeleEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIILYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSIL U YIITyOJIsis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIEC CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3maTh ycioBus Ui auddepeHunanii 00ydeHHs,  MMOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
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 yaca B HEJIEJIO).



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.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpECEKaroIuecs,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe W UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKEHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajijieIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYISIPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPIEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCHHYCOB M CHUHYCOB IS
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 mnyTM Ha TIOBEPXHOCTM MHOTOrpaHHUKa. Teopema Oilnepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



npaBWibHAs NUpamMua, MPaBWIbHAs TPEyroibHAas NUpamMuAa M IPABHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH U MOJHOM IMOBEPXHOCTU HPSIMOW IPU3MBIL,
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. CHMMeETpUs B IPAaBWIBHOM MHOTOI'PDAaHHHUKE: CUMMETPHS
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 BBIYMTaHUE 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
HEKOMILIaHApHBIM ~ BekTopaM. lIpsiMmoyrosibHas  cucremMa  KOOpIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUS:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka mumuuapa u KoHyca. CuMMeTpusi 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.

KoMOuHnanuy Ten BpauieHuss ¥ MHororpaHHukoB. [lpusma, BmnucanHas 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 IWJIMHAPA, KOHyCa, TUIOmaab chepsl U e€¢ JacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(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-BEKTOPHBIA METOJ MNpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHasi 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(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl Kak 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 HHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIErO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) 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 aKTUBHOCTh), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
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 TPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUCHTAITHS
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 KyJIbTypoM Kak CpEJICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYILICCTBCHHBIE MPU3HAKKM MATEMATHYECKUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIUPOBATH U  MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

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

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, TPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



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 BBIBOJABI MO pE3yibTaTaM
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 HHPOPMALMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA 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(GOpPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CY>KACHUSI B COOTBETCTBUHU 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 MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOU 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 PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1a4i, BEIOMPATh CIIOCOO pEUIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJA/JE€Th  HABBIKAMU  IIO3HABATEIbHOM  pediekcuH Kak  OCO3HaHMS
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

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

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl padoOT, JOroBapuBaThCs, OOCYXKAAaThb INPOLECC U pe3ysbTaT padoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

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

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKIACHUN;

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

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

e CBOOOJHO OMNEPUPOBATH TOHSATUSMU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYyToJIbHBINA Mapaienenunes, Kyo0);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYpP HA TIOCKOCTh, BBINOIHATH U300paKeHUsT QUTYp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

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

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKHMX OTHOIICHUA U
HaXOXKJEHUE T'E€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e IMPUMEHATH TIOJyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSATHUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npo0sieMbl, MOJEINPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHS TEXHOIOTHIA.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



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

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

pacno3HaBaTh Tela BpalleHus (UWIMHAP, KOHYC, cdepa W wmap) M
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

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

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

BBIYUCIISITh COOTHOIIEHUS MEXKY TUIONIAISIMU MIOBEPXHOCTENH U 00bEMaMu
ITOTO0OHBIX TEN;

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

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METOa MPU PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUMN,

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienTbHO U NEPHEHIUKYIISPHO OCH), CEUYECHHUS KOHYca (MapaijieiabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUYECKHUE YTBEPKACHUS;

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

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUYECKUX BEJIHYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBbI, CBOWCTBA B IMpOILlECCE IMOUCKA PEIICHUS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKHUE 3a/add, CBSI3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTH NMPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BexTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHHG, 000011IeHNE U CUCTEMATH3AIHS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIHsl 3HAHUH
O06bEéM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEHwMeE, 0606HI€HI:I€ " 17 9
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE paBUIIa U300paXKEHUs Ha
PHCYHKE IIOCKOCTH, IapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psMas,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBmIIa U300paKeHHs Ha PUCYHKE
IIJIOCKOCTH, MAapalJICJIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHA: EpeceKaroIuecs MIOCKOCTH,
IepeceKaroIuecs npsiMasi ¥ IIIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

[TonsaTus: nepecekarommecs MIOCKOCTH,

IepeceKaroImecs npsmas 1 IiI0CKOCTb;
MIOJIyIIPOCTPAHCTBO

05.09.2023

06.09.2023

08.09.2023

12.09.2023

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINUX O0OHEKTOB

13.09.2023

MHororpaHHuKH, U300pakeHUE
IPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

15.09.2023

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE




CICACTBUA U3 HUX

19.09.2023

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus IPSIMBIX U TIOCKOCTEH

N300pakeHue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOCHHBIX CCYCHHI
Pa3HBIMH [IBETaMU

N300pakenue ceueHuil nmupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
IIOJIyYE€HHBIX IUIOCKOCTEH.
PackpamBanue nocTpOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

N300pakenue ceueHuil nmupaMupl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJTyYEHHBIX IJIOCKOCTEM.
PackpammBanne nocTpOEHHBIX CEYEHUI
pa3HbIMH LIBETaMU

N300pakeHne ceueHuil nmupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYSHHBIX TUIOCKOCTEH.

20.09.2023

22.09.2023

26.09.2023

27.09.2023

29.09.2023

03.10.2023




PackpamnBanue NocTpOCHHBIX CEYCHUN
pa3HBIMM LIBETaMU

14

15

16

Merton cnenoB i HOCTPOCHUS CEUEHHUH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CBolicTBa nepeceyeHuil MPsSIMbIX U
IIJIOCKOCTEN

Mertoa cie1oB Jisl TOCTPOSHHUS CEUYSHUH.

CBoiicTBa nepeceyeHuid NpsIMbIX U
IIJIOCKOCTEN

04.10.2023

06.10.2023

10.10.2023

17

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 11aroB
MIOCTPOEHUS

11.10.2023

18

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

13.10.2023

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMHCh IIaroB
MTOCTPOEHUS

17.10.2023

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX T-Ielf)Te)KeI‘/'I " 3aIIUCh 111aroB
MOCTPOCHHS

18.10.2023

21

IToBropenue manumerpun: Teopema o
MIPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue

20.10.2023




TPEYroJIbHUKOB

22

23

24

25

26

27

[ToBTOpenue manumerpun: Teopema
Menenas. Pacuersl B CEUEHUSIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazButus
IJITAHUMETPUH U CTEPEOMETPUH

KontposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumHoe pacnonoxeHue npsiMbix B
npoctpancTBe. CKpelrBaronmecs
npsmbie. [Ipru3Haku cKpenuBaromuxcs
npsambix. [lapansenbHbie npsMble B
MIPOCTPAHCTBE

TeopeMa 0 CyleCTBOBAaHUU U
€IMHCTBEHHOCTH IIPSIMOM IapajuieIbHON
JAHHOM MPSMOM, IPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIe)KaIEH Ha
JaHHOM npsAMoi. JlemMma o nepeceyeHuu
MapaJUIEIbHBIX MPSMBIX INIOCKOCTBIO

[TapannensHOCTb TpeX MpsIMBIX. Teopema

0 TpEX NapaJuleIbHBIX NpsAMbIX. Teopema o

CKpCHIUBAOIUXCA MTPAMBIX

[TapannenpsHOE POEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJLJIEILHOTO
npoektupoBanus. U300pakeHue pa3HbIX
¢buryp B mapamienbHONH IPOEKIUN

24.10.2023

25.10.2023

27.10.2023

07.11.2023

08.11.2023

10.11.2023

28

LlenTpanbHas npoekus. Yo ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJI
MEXIY IPAMBIMA

14.11.2023




29

3amayn Ha OKA3aTEIHLCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
PacroJIOKEHUEM MPSMBIX B IPOCTPAHCTBE

15.11.2023

30

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
[apaJUIEIbHOCTH MIPSIMON U TUIOCKOCTH.
CBoiicTBa napajieIbHOCTU NPSMON U
IIJIOCKOCTH

17.11.2023

31

FGOMeTquGCKI/IC 3aJa41 Ha BBIYMCJICHUC
1 10Ka3aTcibCTBO, CBA3aHHBIC C
mapaJICJIbHOCTBIO IMPAMBIX U MJIOCKOCTEH
B ITPOCTPAHCTBEC

21.11.2023

32

[TocTpoeHue cedyeHust, MPOXOIAILIETO YePE3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapaJyIEIBHOIO IPYTroi nmpsimoil. Pacuér
OTHOIIEHUI

22.11.2023

33

34

35

[TapannenbHas NpoeKuUs, IPUMEHEHNE
JUISL IOCTPOEHMSI CEUeHUH Ky0a U
napauienenumnena. CBoncTaa
napajuiefienune1a u IpusMbl

HapaHJ'ICHLHLIC IIJIOCKOCTH. HpI/I3HaKI/I
mapalyiICJIbHOCTH IBYX IUIOCKOCTEH

Teopema o nmapanienbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASAILIEN
4yepe3 TOUKY, HE IPUHAAIEKALLYIO0 TaHHOM
IJIOCKOCTH U CIIEICTBUSA U3 HEE

24.11.2023

28.11.2023

29.11.2023

36

CaolicTBa napajuiebHBIX IJIOCKOCTEM: O
napajlyiICJIbHOCTH NPAMBIX IEPCCCUCHUA
IIpY IIEPECEUECHUH ABYX ITapalIeIbHBIX

01.12.2023




IIJIOCKOCTEN TpEThben

37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapajyIeIbHbIX MPSIMBIX,
3aKJIIOYEHHBIX MEXKTY MMapauieIbHbIMU
IJIOCKOCTSIMU; O TIEPECEUYEHUU TIPSIMOI C
JBYMsI MTapaJUIeIbHBIMU TUIOCKOCTSIMU

05.12.2023

38

39

[ToBTopenue: Teopema Iudaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOIbHHUKA

06.12.2023

08.12.2023

40

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napajuiesienumnesa

13.12.2023

41

42

43

Brruucnenue yiMH oTpe3KoB B KyOe U
MPSIMOYTOJIbHOM Napajulesienurne e

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYIPHOCTH MIPAMON U
IIJIOCKOCTH

[lepneHMKyIApPHOCTH NPSMOMN U
mockocty. [Ipusnak
MIEPIEHIUKYISIPHOCTH MIPSIMOH U
IIJIOCKOCTH

15.12.2023

19.12.2023

20.12.2023

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MIEPIEHIUKYIISIPHON K INIOCKOCTH

22.12.2023

45

[1nockoCcTH ¥ IepIEeHANKYISIPHbIE UM
MpsiMble B MHOTOTPaHHHUKAX

26.12.2023




46

[1110CKOCTH M NEPIIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

27.12.2023

47

48

49

[lepneHuKysAp U HAKIOHHAS.

[TocTpoeHue nepneHauKyIsapa U3 TOYKU

Ha [IPSAMYIO0

[lepniennuKyIsip ¥ HAKIOHHAS.

HOCTpOCHI/Ie MNEPNCHAUKYJIAIpA U3 TOUYKHU

Ha MPAMYIO
Teopema 0 TpEX NMepreHAuKyIsIpax
(npsimast 1 oOpaTHas)

29.12.2023

09.01.2024

10.01.2024

50

Teopema o TpEX neprneHANKyYJIsApax
(mpsimast 1 oOpaTHast)

12.01.2024

51

52

VYron Mexay CKpelrBarouuMucs
prIMI)IMI/I

[Touck neprneHIMKyIspHBIX TPSIMBIX C
MOMOIIIbIO EPHEHAUKYIIIPHBIX
MJIOCKOCTEH

16.01.2024

17.01.2024

53

OpToroHanbHOE IPOEKTUPOBAHUE

19.01.2024

54

55

[Toctpoenue ceuenunii kyda, MpU3MBlI,
MPaBUJIBHON MUPAMUJIBI C TIOMOLIBIO
OPTOTOHAJILHON MPOEKIINH
ITocTpoenue ceueHuit kyoa, IpU3MBI,
IIPaBWJIBHON MUPAaMUABI C IIOMOILBIO
OpPTOTOHAJIBHOM MPOEKIINH

23.01.2024

24.01.2024

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO II0cKocTu. [lnockocTu
CUMMETpUI B MHOTOTpaHHHUKaX

26.01.2024




S7

[Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUHU

30.01.2024

58

59

[IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

[IpaBuiibHbIE MHOTOTpaHHUKH. Pacyér
paccTosiHU OT TOYKHU JI0 IIIOCKOCTH

31.01.2024

02.02.2024

60

CriocoObl OIyCTUTh HNEPIEHAUKYJIISAPBIL:
CUMMETpHS, CIIBUT TOUKHU IO
napajieIbHON MPAMO

06.02.2024

61

62

63

64

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

KontponbHas padota "B3anmuoe
PacroJI0KEHUE MPSMBIX U IUIOCKOCTEN B
npocrpaHcrae”

[ToBTOpEHME: yroa Mex 1y IpsSAMBIMHA Ha
IJIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOPEMA
KOCHHYCOB

[ToBTOpEHME: YyTOI MEKITY
CKPEILIMBAIOIIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE

07.02.2024

09.02.2024

13.02.2024

14.02.2024

65

FGOMCTpI/IqCCKI/Ie METObI BEIUYHUCIICHUA
yriia MCXKIy NpsAMbIMU B MHOT'OI'paHHUKaxX

16.02.2024

66

JIByrpansbil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB JBYTPAHHOIO yTila

20.02.2024

67

[lepnenquKyspHBIE IITIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIISIPHBIX
IJIOCKOCTEN

21.02.2024




68

[Ipu3Hak nepneHANKYISIPHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
nepeceyeHust IByX II0CKOCTeN
MEPIEeHIUKYISIPHBIX TPEThEH TIOCKOCTH

27.02.2024

69

[IpsimoyronbHbBIN Napauienenunen; Kyo;
MU3MEPEHMS], CBOMCTBA IIPSIMOYIOJIBHOIO
napajulesenune1a

28.02.2024

70

71

72

Teopema 0 1MaroHany NPsIMOYTOIBHOTO
napajuiesIenuIe1a v CIeJCTBUE U3 Hee

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIATHBIC
3aJa4yu, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

HOBTOpeHI/IGI CKpCHIUBAOIINUECCA TIPAMBIC,
apaJiiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOT'OrpaHHUKax

01.03.2024

05.03.2024

06.03.2024

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX1y CKPEIUBAIOIUMUCS TPSIMBIMHU B
MIPOCTHIX CUTYAIUAX

12.03.2024

74

75

76

PaccrosiHre oT TOUKH 110 TNIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TNIOCKOCTH

Breluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
ITOMOIIBIO IEPIEHIUKYIIIPHOMN TUNIOCKOCTH

TpéXrpaHHbIll yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yria

13.03.2024

15.03.2024

19.03.2024




DNeMEeHTHI CPePUIECKON TeOMETPHH:

" reoae3snyecKkue JIMHAU Ha 3eMiie 20.03.2024
78 KonrponsHas padora "Yrisl u

paccrosiHus" 22.03.2024
79 Cucremaru3zanus 3HaHuM "MHOTOrpaHHUK

U €ro 2JeMeHTHI" 02.04.2024
80 [Tupamupa. Buasl nupamua. [lpaBunsnas

nupamMuaa 03.04.2024
81 [Ipu3ma. [Ipssmast 1 HAKJIOHHAS IPU3MBI.

[IpaBwiibHas nmpusma 05.04.2024
82 [Ipsimoit mapaienenunern,

MPSIMOYTOJIbHBIN Mapasienenurnen, Kyo 09.04.2024
83 Brimykisie MHOTOTpaHHUKH. Teopema

Ditnepa 10.04.2024

Brimykisie MEOTOTpaHHUKH. Teopema
84 Oiinepa. [IpaBunbpHbIe U OTyNpaBUIIbHBIE 12.04.2024

MHOTOTPaHHUKH
85 KontponbHas pabora "MHororpaHHUKH" 16.04.2024
86 [ToHsATHE BEeKTOpA HA MJIOCKOCTH U B

IIPOCTPAHCTBE 17.04.2024
87 CymMa BEKTOpOB 19.04.2024
88 Pa3nocTh BekTOpOB 93.04.2024
89 [TpaBuno mapamnenenurnena 24.04.2024
90 YMHOXEHHE BEKTOpa Ha YHCIIO




26.04.2024

PasnoxxeHnue Bekropa 1o 0azucy Tpéx

91 BEKTOPOB, HE JICKAIIUX B OJTHOM 1 03.05.2024

TUIOCKOCTH
92 CkanspHoe Mpou3BeICHNE 1 07.05.2024
93 Brrurcnenue yriia Mex 1y BEKTOpaMu B 1

MIPOCTPAHCTBE 08.05.2024
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 14.05.2024
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 15.05.2024
96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1 17.05.2024
97 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1 17.05.2024
98 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1 17.05.2024
99 O0o0meHre M cucTeMaTH3aIys 3HaHUH 1 17.05.2024
100 WroroBas koHTpoJsibHas paboTa 1 91.05.2024
101 HToroBasi KOHTpOJIbHASA paboTa 1 91.05.2024
102 O06006111eHre U cUcTeMaTU3alus 3HaHU! 1 99 05.2024

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hdara uudposbie
Nem/m | Tema ypoka Konrpoabnsie IIpakTuueckue
Bcero u3y4eHusi oOpaszoBaTe/bHbIEC
padoThI padoThI
pecypcsl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansspHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncinenue yria 1
MeXJ1y BEKTOpaMu B IpOCTpaHcTBE"
4 [ToBTOpEHME TEMBI "YpaBHEHHE TPSIMOH, 1
IIPOXOALIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexTopHoe npousBeneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYeCKHE METO/Ibl pacuéTa yria 1
MEXy IpSIMbIMU B MHOI'OTPaHHHUKaX
1 AHanuTHyecKue METobI pacuéra yria 1
MEXy TUIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMya pacCTOSHUS OT TOYKH 10 1




IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTosiHUi OT TOUYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUM OT TOUKHU 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonTponbhas padota "Ananuruyeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKH

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IJTOCKOCTEM

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsSIMBbIE U TIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMUCS
MPSIMBIMA
[lepnengukynsipHbie MPSIMbIE U

99 TJIOCKOCTH: CTaHapTHBIE Mapbl
MePIEHIUKYIISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnengukynsipHbie MPsIMbIE U

23 MIJIOCKOCTH: TEOpEMa O TpeX
MePIeHIUKYISIpax

24 [lepnengukynsipHbie MPSMbIE U




IIJIOCKOCTH . BBIYUCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOT'OYTOJIbHUKOB, (OPMYJIbI [Ist
TIomaael, COoOpakeHHs O00MS
[ToBTOpEHHE: TIOIIAAN

MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TJIOIIAIM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TJTOIAIM TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

O06BeM Tena. OOBEM MPSIMOYTOIBLHOTO
napaiesnenumnena

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIINH yTiia

33

CrepeoMeTpHyecKHe 3a]auu, CBSI3aHHBIE C
00BEMOM TIPSMOYTOJIHHOTO
napaiesienumnea

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napaJesenumnena

35 O0BEM npsAMOi TPU3MBI

36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSMON IPU3MBbI

37 [TpuknaaHbie 3a1a9u, CBSI3aHHBIE C
00BEMOM TMIPSIMOH TPU3MBI
Boruucnenue 06bEMOB Tell C TOMOIIBIO

38 onpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Boruucnenue 06EMOB Tell C TOMOIIBIO

39 onpeaenéHHoro uurerpaina. O0béM
MUPaMUIbI

40 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BbEMOB MUPaMUJ C OOLIUM YTIIOM

41 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLTUM YIJIOM

42 CrepeoMeTpuyecKHe 3aJauu, CBI3aHHbIE C
00bEMaMU HaKJIOHHOW MIPU3MBbI

43 CrepeoMeTpHyecKHe 3a1auu, CBSI3aHHBIE C
00bEMaMU MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKIIOHHOU

b

TIPU3MBI

45 [Tpuxnanueie 3ana4n mo Teme "OOBEMBI
Ten", CBI3aHHbIE ¢ 00BEMOM MTUPAMHUIBI

16 [Tpumenenne 00bEMOB. Brruncienue

pacCTodHuA N0 IMIIOCKOCTU




KonTponbras padbota "O0béM

47 MHOTOIpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 00pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psimoit KpyroBoul UIUHID.
[Tnomaap MOBEPXHOCTH HUIMHIPA

50 Konunyeckas moBepXxHOCTh, 00pazyromme
KOHMUYecKoU nosepxHoctu. Konyc

51 CeueHue KOHyca MIO0CKOCTHIO,
rapajuieIbHOM TIOCKOCTH OCHOBaHUS

50 VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYyCa

54 [Tnomans 60KOBOI MOBEPXHOCTH H
ITOJIHOW ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
LHMIHHIPOM

58 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
LHMIHHIPOM

59 Cdepa u map




60

[lepeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa
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[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa
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VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa
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CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOCHUEM UX CEYCHHH MIO0CKOCTHIO

65

CrepeomeTpuueckue 3aau Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHI IIIOCKOCTHIO

66

67

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaHAAPTHBIC
o 00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB

69

3amauu o Teme "Tera U MOBEPXHOCTH
BpamieHus"

70

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"




71

Konrtponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00béMe
IpsAMOro qujinHApa

Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. Oobém
KOHYyca

IImowmany OOKOBOU U OJIHOU
MOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKkue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB ITWIIMHIPA,
KOHycCa

76

77

78

79

[Tpuknanueie 3ana4n o teme "OOBEMBI U
TIJTOIAIM TTIOBEpXHOCTEN Ten"

OOBEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Imapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM ILIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXKTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[Tomo6HbBIE TeNa B MPOCTPAHCTBE.
N3menenne o6nEma mpu moqo0uu.
CrepeoMeTpHUueCcKre 3a7]a9u, CBSI3aHHEIC C




BBIUUCIIEHHEM 00BEMOB Tell | IIOMIAeH
MOBEPXHOCTEH

80

81

82

KonTponbras pabora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO (uryp. O0mue
CBOICTBA IBMKEHUI

Buabl nBukeHnil: napauiebHbIN
MePEHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpSAMOit

83

[IpeobpazoBanus nmomxoowus. [Ipsmas u
cdepa Ditnepa

84

85

I'eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABMKCHU S

KontponbHas pabota "BekTops! B
nmpocrpaHcrae”

86

O6o6matonee nopropenue 11 nonsruii u
MeTO0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"IapannenbHOCTh TPSAMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"

87

O6o6mmatomee nopropenue 11 nonsaruii u
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BekTopsl B mpocTpaHcTae”

88

O6o0maromiee moBTopeHue 11 MoHITHI 1
MeTOA0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsl B mpocTpaHcTse"

89

Oo6o06maromee nosropenue 11 noHsATUl U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOrpaHHUKA"
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91

92

93
94

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3alIHMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
METOJIOB Kypca reometpuu 10-11
KJIaCCOB, CUCTEMAaTH3allMsI 3HAHMIA:
"Ilmomaau MOBEpXHOCTU U 0OBEMBI
KpyrJibIX Ten"

Ob6o06maromiee noropeHue 11 noHATH 1
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"Ilmomaau MOBEpXHOCTU U 0OBEMBI
KpyIJibIX Ten"

Hrorosas KOHTPOJIbHAsA pa60Ta

WroroBas koHTpoJsibHas paboTa

95

96

[ToBTOpeHue, 06001IeHNE 1
cUCTEMaTH3aInsI 3HaHUH

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKH U €€ POJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




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

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
['eometpus, 10-11 knaccel/ IToropenor A.B., AkiinonepHoe o0111ecTBO

«HB,Z[&TCJIBCTBO ((HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA
YMK I'eometpus. Atanacsa JI.C. U ap. (10-11) (bazoBsiit/ Y riry0n€HHBIN);

['eomerpusi. YueOnuk nist 10-11 kmaccos - [loropenos A.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://ege.sdamgia.ru/






