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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MblIUIeHUEe,  (opMHpyeMoe  MNpU  U3YYEHHUHU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  4yepe3  0oOecredyeHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuopureTHpIMH 3aJauyaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHUE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPHUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(GopMupoBaHuE YMEHHUS BIAJETh METOAAMH JOKAa3aTeNbCTB M aJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
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dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKa3aTelIbCTB  TIPHU
000CHOBaHUHM MAaTEMATHICCKUX YTBEPKIACHUN U POJIM AKCHOMATHKH B MPOBEIACHUN
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocOOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopMupoBaHue (HYHKIIMOHATBLHOW TPAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHUU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYAlUSIX M MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHTYAllUH, WCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanaukn», «Tema  BpameHus», «BekTopbl W KOOpAWHATHI B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSA KO BCEM COJEpKaTeIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabouyeit
IPOrpaMMBbl, pPACTPEAENIEHHBIM IO ToJaM OOY4YeHUSs, CTPYKTYpUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCAM OO0yYaroONIaecs
oOpamaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJTI0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00YYaIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ychmoBuss qus  guddepeHnuanuu  00ydeHUsS,  TOCTPOCHHS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MpOrpamMM, OOecneunuTh yrayOn€HHOoe
M3y4YeHHE TEOMETPHH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXIY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NpsMbIX B MPOCTPAHCTBE: IepeceKarouiuecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
u 1iockoctu. [lapannenbHoe M IEHTpalibHOE MPOEKTUPOBAHUE, H300paKeHHe
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napaieIbHbIX TUIOCKOCTEH. [Ipocreiinue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYJISIPHOCTD  IUIOCKOCTEM: MOpPU3HAK  INEPIECHAUKYJSAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpanHoro yria. CBOHCTBa IUJIOCKHX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHei



[IPaBWIBHOM mnupaMuibl. IIpaBuiibHbIE MHOTIOTpaHHUKM: IPAaBUJIbHASA MpU3Ma U
[IpaBWIbHAs IHMpPAaMUIA, [IpaBUJIbHAsA TPEYroibHAs IHUpPaMUIa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
NOAEKadAP U UKOCAP.

Boluncnenue 3J€MEHTOB MHOTOTPAaHHHMKOB: pE&Opa, AMaroHaiau, YIJIbL.
[Inomaasr OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAbh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHUPAMMIbI,
TeOpeMa O IUIOLIAIU YCEUEHHOM ITUPAMUIBI.

CummMmeTpuss B TIPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
IAPAMUBI.

BekTopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXX€HUE BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsATHe KOMILIaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsAMoyroinbHas  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJ Mexay Bekropamu. CKalsipHOE NPOU3BEICHHE
BEKTOPOB.
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TeJsia BpameHus

[loHsTHS: MOWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepuueckas TOBEPXHOCTh, oOOpasylolue TmoBepxHocTel. Tema BpaiieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHusl Ha TI0CKocTh. Pa3BépTka nunuHapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u MapoBOTO
CerMeHTa.



KomOunamuu Ten BpalieHuss 1 MHoOrorpaHHukoB. [Ipusma, BhucaHHas B
HWIMHAP, OINHCAaHHAs OKojJo uuiauHApa. Ilepeceyenne cdepbl u mapa c
mwiockocThlo. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHHUK WA TEJO
BpalleHUs.

[Tnomanpe MOBEPXHOCTH IUIMHApPA, KOHYycCa, IUIOmaas chepsl u e€ vacteil.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpAIlCHUS: CEUCHUS IIWINHAPA
(mapajmienbHO M NEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajieibHble
OCHOBAHUIO U TIPOXOASAIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYECHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MepeHoca
CEKYIIIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 6asucy. KoopAnMHATHO-BEKTOPHBIM METOJ NpPU PEIICHHMH T'€OMETPUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEGHWH. Buasl JBWXKEHUHN: TapaulelbHBIA TEpPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJbHAs CUMMETpHUSA, IMOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus nomoous. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMU 00YUAIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKHX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO0 MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTU4eCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3I0pOBOTro 1 0€30MacHOro 00pasa KMU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOWs, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTUYeCKOMy  OO0pa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  JKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIHUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpelbl, IUIAHUPOBAHHWE IIOCTYIKOB W OIICHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOW eATeIbHOCTH, JTaloB €€
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIMBAThH CYIIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JeJaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIFOUEHUHN 110 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITEJIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;



BbIOMpaTh crnoco® pemeHus y4eOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUUMUA ¢ YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATENbCKUNA HMHCTPYMEHT IO3HAHUSA,
(GopMynupoBaTh  BONPOCHI,  (UKCUpYIOIIME  NPOTHBOpEUYHE,  MpolJemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

POBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCcKOro oObEKTa, sIBICHMUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y O0BEKTaMHU, SIBICHUSIMU, IIPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IMIpollecca, a TaKKe BbBIJIBUTATh
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIIPOC U JIJIsl pEUICHUA 3aa4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HeIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIPa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pEIICHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B X0j/ic OOCYXXJIEHHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAa€MOU TEMBI,
mpoOJIeMBI, pelracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
auanaora, oOHApY)KMBATh Pa3IMYUEe W CXOJCTBO IMO3UIIMHA, B KOPPEKTHOU (dopme
dbopMynupOBaTh pa3HOIIACHs, CBOM BO3PAKCHUS,



MIPEACTABIATh PE3YNBTATHl PEUICHUs 3a1a4d, SKCIIEPUMEHTA, WCCIICIOBAHNUS,
MIPOEKTa, CaMOCTOATEIBHO BbIOMpPATH (OpMAT BBICTYIUIEHHUA C Y4ETOM 3a7ad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOpHUH.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C YU4ETOM HOBOM WH(MOPMAITHIH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IO03HABATCIIBHOW  PEQUICKCUU  KaK  OCO3HAHUS
COBEPIIAEMbIX JICMCTBHA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
crocobaMu CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIecca M pe3ysibTaTa PErIcHUS
MaTEMaTHYECKOM 3a/1a4u;

NPEIBHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE Pe3y/IbTaTa IEIH M YCIOBUSAM, OOBSICHITH IPUYUHBI
JTOCTY)KCHUS WU HEAOCTHKEHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAWBHIYaJTbHOM
paboThl TpU pelieHWW YYeOHBIX 3aJad, TNPUHUMATh IeJh COBMECTHOM
JCSATENFHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW paboThI, pacrpeneisaTh
BUJBI paboT, JOrOBapUBATHCS, OOCYXXJAaTh MPOIECC U pe3ynbTaT pabdoThI,
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYyXaeHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPpMBbI» W WHBIE), BBHIMOJIHITH CBOKO YacTh pabOTBl W
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMHU YJCHAMU KOMAHJbI, OIEHUBATH
KaueCcTBO CBOETo BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aMMOICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K xonny 10 knacca oOyvaromuiicst HAy4UTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TOHSATHUSIMU CTEPEOMETPUU TIPH
pPELICHUH 3a7a4 U IIPOBEICHUN MATEMATHUYECKUX PACCYKICHUN;

e TNPUMEHATH AKCHOMBI CTEPEOMETPHUM M CIEACTBUS W3 HUX IPU PEIICHUU
r€OMETPUYECKUX 3aaY;
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KIaCCU(PUIIMPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMEpPHPOBATh TMOHATHUSMH, CBSI3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXAY MNPSAMBIMH B MPOCTPAHCTBE, MEXKIYy NPAMON U
TUIOCKOCTHIO;

CBOOO/IHO ONEPUPOBATH MOHATHSIMH, CBI3aHHBIMH C MHOTOT DaHHUKAMH;
CBOOOJIHO pAaclo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHKOB (MIPU3Ma,
NUpaMUIa, MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCHQUIMPOBaTh ~ MHOTOTPAHHWUKH,  BbIOMpass  OCHOBaHUSA  JJIs
KJ1accu(puKaIuy;

CBOOOIHO  OMEpUPOBATH MOHITHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBITIOJTHATD napasuieiIbHoe, [EHTpaJIbHOE u OpPTOTOHATBHOE
NPOCKTUPOBaHNE (QUTYp Ha TIOCKOCTH, BBHITIOIHIATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

CTPOHTH CEUYCHHsI MHOTOTPAHHUKOB Pa3TMYHBIMH METOJAMH, BBITIONHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUUCISATh  IUIOIIAJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (NIpU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, IIEHTP,
OCb W TIUIOCKOCTh CHMMETPUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
burypsr;

CBOOOJTHO OIEpPUPOBATH TOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIONHSATH JEHCTBUS HaJl BEKTOPaMU;

pemiath 3aJadyd Ha J0Ka3aTeIhCTBO MATEeMAaTHUYECKUX OTHOUICHUN W
HAXO0XKJIEHUE T€OMETPUUYECKUX BEJIMYMH, NMPUMEHSS H3BECTHBIE METOJbI
IpU pelICHUH MaTeMaTHYECKUX 3a/1ay MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh TMPOCTEUIINE MPOrpaMMHBIE CpEeACTBa M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;
U3BJICKaTh, NPEOOpa3OBbIBATh M HHTEPIPETUPOBATH HH(OPMALNIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEACTaBICHHYIO Ha
YepTexax U pUCYHKaX;

NPUMEHSTh TONYYCHHBIE 3HAHWA Ha TPAKTUKE: CpPaBHUBATh U
aHAM3UPOBATH peajbHBIC CUTYallUd, MPUMEHATh W3yYEHHBIC TOHSTHS B
mpolecce TIMOMCKAa PEeUIeHHs MaTeMaTH4ecKu  C(hHOpMYIHpPOBAaHHOU
npo0JieMbl, MOJAETUPOBATh peallbHble CUTYyalldd Ha S3BIKE T'€OMETpPUH,
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HCCIIEN0BATh IOCTPOCHHBIE MOJEIU C HUCIOJb30BAHUEM TI'€OMETPUUYECKUX
MOHSATUN W TEOpeM, ammapara ainreOpbl, pelarh MPakTUUYECKUE 3a/auu,
CBSI3aHHBIE C HAXOKJIECHUEM I'€OMETPUYECKUX BEJIUYNH;

MMETh TPEACTaBICHUS OO0 OCHOBHBIX AdTamax pa3BUTUSI TEOMETPHUM Kak
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .

K xoniy 11 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKON U c(epuvecKkol MOBEPXHOCTSIMHU, OOBICHATH CIOCOOBI
NOJIyYEHHUS;

ONEepUpPOBATH MOHATUAMHU, CBSI3aHHBIMHU C TEJIAMH BpPALIEHUS: [IMIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHADP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpallleHHUS;

KJIacCcu(UIUPOBATH B3aMMHOE PACIIONIOkKEHUE c(hephl U MIIOCKOCTH;
BBIUUCTSITh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpalleHHUS,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATHUAMH, CBI3AHHBIMU C KOMOMHALMSMH Tel
BpallleHWs] ¥ MHOTOIPAaHHUKOB: MHOTOIPAHHUK, BIIMCAHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TTOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaeMmble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEeKH M3 PUCYHKOB IMPOCTBIX O0BEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHSI TEJl BPAIICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATH U MpPeoOpa3oBbIBATH HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaxX, NPEICTaBICHHYIO Ha
YepTekax U pUCYHKaAX;

CcBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATD ONEpaAIMU HaJl BEKTOPaAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJUHAT;
peliaTe reOMETPUYECKHE 3a/1a4l Ha BBIYUCIICHHUE YTJIOB MEXIY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHWE PACCTOSIHUM OT TOYKM JI0 IIJIOCKOCTH, B
LIEJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPIUHATHOIO METO/1A MPU PEILICHUH;
CBOOOIHO ONEpUPOBAaTh TOHATUSAMH, CBSI3aHHBIMU C JBHXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;
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BBITIOJIHSITh M300paKEHHS] MHOTOTPAHHMKOB M TeJd BpalleHUs IIpU
MapajuieIbHOM  IIEPEHOCE, LEHTPAJIbHOM CUMMETPHUM, 3€pKaJIbHOM
CUMMETPUH, TIPU MOBOPOTE BOKPYT MPSAMOI, MpeoOpa3oBaHus MOA00uS;
CTPOUTH CEUYEHHUS MHOTOIPAaHHUKOB U TEJI BpAIEHUS: CEYCHUs IUINHIpA
(mapanienbHO U MEPIeHAUKYISIPHO OCH), CEYEHHUs KOHYyca (Mapasuie/ibHbIe
OCHOBAHUIO U MIPOXOJISIIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHMSI CEUEHUMH: METOJ CIEJ0B, METOA
BHYTPEHHET0 MPOSKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEeH IIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh Te€OMETpUUecKrue (akThl IS PEIHICHUS CTEPEOMETPUUECKUX
3a/ay, MPEANoJaralouMX HECKOJbKO IIAaroB PEIIeHHs, €CIH YCIIOBUS
IPUMEHEHHUS 3aJ1aHbl B SIBHOW U HESABHOU dopme;

pemath 3aJadyd Ha JIOKa3aTeJIbCTBO MAaTEMaTUYECKHUX OTHOIIEHUNW U
HAXOXJICHHE T€OMETPUUYECKUX BEITMYHH;

MPUMEHATH MPOTPAMMHBIC CPEJCTBA U DJIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CHUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKUX 3a/1a;

NPUMEHATh  TIOJIydEeHHbIE  3HAHUS  HAa  TPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIC CUTYAIlUH, IPUMEHSITh N3YUCHHBIE
NOHSTHS, TEOpPEMbl, CBOMCTBA B TMpollecce TOHWCKAa  pelIeHus
MaTEMaTHYEeCKH  CPOPMYIMPOBAHHOM  MpOOJIEMBbl,  MOJEIUPOBATH
peanbHbIE CUTyallud Ha S3bIKE T€OMETPUM, HCCIIENO0BaTh MOCTPOCHHBIE
MOJIENTA C UCIOJIb30BAHHUEM T'€OMETPUYECKUX TOHATUA UM TEOpeM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XJACHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh TIPEACTABICHUS OO0 OCHOBHBIX AdTalax pPa3BUTUA TEOMETPHH Kak
COCTaBHOM YacTH (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHI.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuecTBO yacoB aﬂeKTPOHHI)le
Ne HaunmMeHoBaHMe pa3/iejioB U TeM Kontpo IpakTuue (uudposbie)
n/n NMporpaMMbl Beero JIbHBIE CKHe o0pa3oBaTeb
padoThI padoThI HbI€ peCypcChl
1 BBenenue B ctepeoMeTpuo 23 1
2 BzaumMHoe PAaCIIOJIOKCHUC IPSAMBIX 6 1
B IIPOCTPAHCTBEC
3 HapaJ'IJ'IeJ'ILHOCTL MpsAMBIX U 8
MJIOCKOCTEH B IMPOCTPAHCTBE
4 IlepnieH IUKYIAPHOCTD NPSAMBIX U o5
MJIOCKOCTEH B MMPOCTPAHCTBEC
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VYribl ¥ paccTosHUA 16 1
MHororpanHuku 7 1
BekTopsl B npocTpaHcTBe 12
3 [ToBTOpEHME, 0606meH1:1e u 5 5
CUCTEMaTH3aIus 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME
11 KUIIACC
KosanyecTBo yacos 1eKTPOHHbIe
Ne HaumMeHoBaHMe pa3iejioB U TEM Koutpo IIpakTu (uudpoBbie)
n/n NporpaMmbl Bcero JbHBIE yecKHe o0pasoBartein
padoTel | padoThI HEIE pecypehl
1 AHanuTudeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HleHI:Ie u 15 1
CHUCTEMaTH3aIus 3HAHUH
O6bEM MHOTOTpaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaau moBepXHOCTH U 00BEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHust 5) 1
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 3 0

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTpo
JIbHbIE
padoThI

IIpakTnue
CKHe
padoThI

Jara
H3Yy4eH
us

DJIEKTPOHH
ble
nuppoBbIe
oOpa3oBarte
JIbHbIE

pecypcesl

OcHOBHBIE NpaBUIIA
n300paxKeHus Ha PUCYHKE
TUTOCKOCTH, TTapaJuIeTbHBIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

[TonsiTHs cCTEpEOMETPHH: TOUKA,
MpsiMast, TNIOCKOCTh,
npoctpancTBo. OCHOBHBIE
MpaBHJIa H300paKEHUS HA
PHUCYHKE IIJIOCKOCTH,
MapajuIeIbHBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

IlonsTHs: MEPCCCKAOIMUCCA
IINIOCKOCTH, IICPCCCKAIOIIUCCS
InpsMas U IJIO0CKOCTb,
TOJIYIIPOCTPAaHCTBO

IlonsaTus: MEPCCCKAOIMNCCA
INIOCKOCTH, IICPCCCKAIOIIUCCS
npsaMasa 1 mI0CKOCTb,
MOJYIIPOCTPAaHCTBO

MHuororpaHHuku, n3o00pakeHue
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIIUX 00HEKTOB
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MHororpanHuKH, H300paKeHne
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

AKCHOMBI CTEpEOMETPHUH U
IIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHUH U
IIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHUH U
MIEPBBIE CIE/ICTBUS U3 HUX.
CriocoObl 3a/1aHUS TPSIMBIX U
IUTOCKOCTEMN B MPOCTPAHCTBE.
O603HaueHus NPSAMbIX U
IIJIOCKOCTEMN

10

N3obpaxenune ceueHnit
MUpaMuibl, Ky0a U MPU3MBI,
KOTOPBIE TPOXOJAT Yepes3 Ux
pé6pa. N3obpaxenue
NEPECCUCHUA MOJTYUYCHHBIX
II0cKocTel. PackpammuBanne
MOCTPOEHHBIX CEUCHU I
pa3HbIMU LIBETaMU

11

N3obpaxenue ceueHnit
MUpaMuIbl, Ky0a U MPU3MBI,
KOTOpBbIE MPOXOJIAT Yepe3 uX
pé6pa. N3obpaxenue
repeceyeHus MOJTyYeHHBIX
I1ockocTei. PackpammmBanue
MMOCTPOCHHBIX CEUCHUN
Pa3HbIMU LIBETaMU

12

N3obpaxenue ceueHuit
MUpaMHIbl, Ky0a U MIPU3MBI,
KOTOPBIE MPOXOIAT Yepe3 Ux
pé6pa. N3obpaxenue
MepeceyeHMs MOTYUCHHBIX
IJI0CKOCTEeN. PackpamuBanue
IIOCTPOCHHBIX CEYECHUN
pa3HBIMH LIBETAMHU

13

N3o0paxkenue ceueHuit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIST Yepe3 X

16




p€opa. M3o0paxenue
[IEpPECEUCHUS TIOJTYYEHHBIX
IJI0CKOCTEN. PackpamuBanue
IMOCTPOEHHBIX CEUCHUI
pa3HbIMU LIBETAMHU

14

Merton cneioB sl MOCTPOEHUS
CEeUYEeHUN

15

Merto creoB AJis MOCTPOCHUS
ceueHuii. CBolicTBa
[IepECEYECHUN NPSIMBIX U
IIOCKOCTEH

16

Merto creoB AJis MOCTPOCHUS
ceuenuii. CBolicTBa
MIepECEYCHUN NPSIMBIX U
IIOCKOCTEH

17

[ToctpoeHune ceueHut B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aIHCh
I1aroB TMOCTPOCHHUS

18

[Toctpoenune ceueHuit B
nupamuie, Kyoe mo Tpém
To4ykaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEXKEW U 3aIncCh
11aroB MOCTPOEHUS

19

[Toctpoenue ceueHuii B
nupamue, Kyoe no Tpém
ToukaMm Ha péopax. Co3znaHue
BBIHOCHBIX YEPTEXKEH U 3aMuch
11aroB MOCTPOCHUS

20

[TocTpoenue ceuenwii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3zmaHue
BBIHOCHBIX YePTEXKE U 3aInCh
1aroB MOCTPOCHUS

21

[ToBTOpEHNUE MITAHUMETPUH:
Teopema 0 IPOMIOPITMOHATBHBIX
orpeskax. [logobue
TPEYrOJIbHUKOB

22

[ToBTOpEHME TIITAHUMETPUM:
Teopema Menenas. Pacuersl B

17




CEYECHMAX HA BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUHU

23

KontponsHas pabora
"AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3anmHoe pacrnionoxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpermuBarouiecst npsmele.
[Ipu3Haky ckpemuBaronmxcs
npsMbIx. [TapamiensHbie
IIpsIMBIE B ITIPOCTPAHCTBE

25

Teopema o CyleCTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOU
NapajuIeIbHON JAHHOU MPSIMOH,
MIPOXOJALIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKaIIEH
Ha JaHHOU npsiMoi. Jlemma o
MepeceyeHn  napaieIbHbIX
MPSIMBIX TJIOCKOCTBHIO

26

[TapanienbHOCTb TpEX MPSIMBIX.
TeopeMa o TpEX mapayeaIbHBIX
npsameix. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannensHoE
npoektupoBanre. OCHOBHBIC
CBOWCTBA MapalICIHLHOTO
MPOEKTUPOBAHUSI.
N3obpaxenue pa3Hbix Guryp B
MapajuIeIbHON MPOEKIIUH

28

LenTpanbHas npoekus. Yrou
C COHANpPAaBJICHHBIMU
CTOPOHAMHU. YTOJ MEXIY
MPSMBIMU

29

3ajauy Ha JOKa3aTeNbCTBO U
UCCIIEI0OBAaHUE, CBSI3aHHBIE C
PacIoJIOKEHUEM TIPSIMBIX B
IIPOCTPAHCTBE

30

[TonsTHs: MapanieabHOCTh
MPSIMOM M TIJIIOCKOCTHU B
npocTpanctse. [Ipuznak

18




[1apaJuIeIbHOCTH IIPSIMOU U
mockoctu. CBoiicTBa
[apaJuIeIbHOCTH IIPSIMOU U
IIJIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U JI0KA3aTEIIbCTBO,
CBSI3aHHBIE C [1APAJUICIBHOCTHIO
IPSIMBIX U INIOCKOCTEHN B
IIPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MIPOXOAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YEPTEXKE U
MapajuIeIbHOTO APYTrOn
npsiMoi. Pacuér oTHOmIEeHUI

33

[TapamensHas npoexkuus,
MPUMCHCHUC I IMOCTPOCHUA
cedeHuit Kkyda u
napamienenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannenpHbIE MIIOCKOCTH.
[Ipu3Haku napamienbHOCTH
JIBYX TJIOCKOCTEM

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH ILJIOCKOCTH,
MPOXOSIIEH Yepe3 TOUKY, HE
MIPUHAJISKALYIO0 TAaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

36

CBolicTBa napasuiesibHbIX
IJIOCKOCTEH: 0 MapajuieTbHOCTH
MPSIMBIX TEpeceueHus Mpu
MIEPECEYCHHUH JIBYX
napajuieNbHbIX IIOCKOCTEH
TpeTbei

37

CpolicTBa napauieabHbIX
IUIOCKOCTEH: 00 0Tpe3Kax
NapajuIeIbHbIX NIPSMBIX,
3aKII0YEHHBIX MEKILY
MapajuIeIbHBIMU IJI0CKOCTAMU;
0 IEPECEYECHUU IIPSIMOM C
JABYMS NapaJlleIbHbBIMU
IIJIOCKOCTSIMHU

19




38

IToBTOpEeHue: Teopema
[Mudaropa Ha mIockocTu

39

[ToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYT OJIbHOTO
TPEYroJbHUKa

40

CsoiicTBa Kyba u
IPSIMOYTOJIBHOTO
napaJuleenuesa

41

Boruncnenue 1amH OTpe3KoB B
KyOe U MpsIMOYTOJIbHOM
napasiesIenuIe e

42

[IepneHMKYISIPHOCTD NPSMOM
n mockocTu. [Ipru3nak
MEPIEHIUKYISIPHOCTH NPSIMOM
U IJIOCKOCTH

43

[lepneHMKYISIPHOCTD NMPSAMOU
n mockocty. [Ipru3nak
MEPIEHIUKYIISIPHOCTH MPSAMOM
U IJIOCKOCTH

44

TeopemMa o CyllleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOSIIEH Yepe3 TOUKY
MIPOCTPaHCTBA U
MEePIEHANKYIISIPHON K
MJI0CKOCTH

45

IImockoctu u
MepIEHIUKYJISIPHBIE UM
MpsSIMbIE B MHOTOTPaHHHUKAX

46

IInmockoctu u
MePIEeHIUKYIIPHbIE UM
MPpSIMbIE B MHOTOT'PaHHHKAX

47

[lepnieHuKyNAp U HAKIOHHAS.
[TocTpoenue nepneHauKynapa
13 TOYKH Ha MPSIMYIO

48

[leprieHauKynsp U HAKJIOHHASL.
[TocTpoenue nepneHauKyIspa
13 TOYKU Ha MPSIMYIO

49

Teopema o Tpéx
NEepIeHANKYIApax (Mpsamas u
obOpatHasi)
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50

Teopema o Tpéx
NepHeHuKyspax (npsmas u
oOparHast)

51

Yron mexny
CKPEIIUBAIOIINMUCS TPSIMBIMHU

52

[Tonck neprneHMKyIsapHbIX
HpﬂMI)IX C IIOMOIIBIO
HepHeHZ[I/IKyJIﬂpHI)IX
MIIOCKOCTEH

53

OproronanbHOE
MPOEKTUPOBAHHE

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIIBHOU
MUPaMH/IbI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPaBUIIBHOM
MIUPaMHJIbI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

56

CumMeTpus B MPOCTPAHCTBE
OTHOCHUTEJILHO IJIOCKOCTH.
[lnockocTn cummeTpuii B
MHOTOTpaHHUKAX

57

[Ipu3Hak nepneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH KaK
CJIEJICTBUE CUMMETPUU

58

[IpaBunbHBIE MHOTOTPAaHHUKH.
Pacué€t paccTosinuii 0T TOUKH
710 TJIOCKOCTH

59

[IpaBUsIbHBIE MHOTOTPAHHUKH.
Pacuét paccTosiHuil OT TOUKH
JI0 TUIOCKOCTHU

60

Crnioco0bl OITyCTUTH
NIEPICHIUKYIISAPBl: CHMMETPHS,
CABUTI TOYKH I10 MapajIeIbHOU
psAMOM

61

CaBur no HenapasuleIbHOU
IIPSIMOM, U3MEHEHHUE
paccTostHui

62

KonTtponsHas pabora
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"B3aumHoe pacrnosioxeHue
IIPSIMBIX U INIOCKOCTEHN B
npocrpaHcTae”

63

[ToBTOpEHME: yroy MexLy
IIpsAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHUS B
IIPONU3BOJIBHOM TPCYI'OJIbHUKE,
TE€OpeMa KOCUHYCOB

64

[ToBTOpEHME: Yyroy MeXIy
CKpCIIMBAOIIUMHUC ITPAMBIMUA
B IPOCTPAHCTBE

65

I'eomerpruueckue MeTo b1
BBIYUCIICHUS YTJIa MEXKY
MPSIMBIMU B MHOTOT'PaHHUKAX

66

JIByrpanHsb1i yroy. CBOMCTBO
JIMHENHBIX YTJI0OB ABYTPAaHHOTO

yria

67

[IepnenqukynspHbie
miockoctu. CBOHCTBA B3aMMHO
TIePIEH UK YIISIPHBIX
IIOCKOCTEH

68

[Ipu3Hak nepneHIuKyaIspHOCTH
IJIOCKOCTEH; TeOpemMa o
NpSAMOI MepecedeHus IByX
IIJIOCKOCTEMN
MEePIEeHIUKYIIPHBIX TPEThel
IJI0CKOCTH

69

[IpsimoyronabHbIN
napajuiesienunesn; Kyo;
M3MepeHusi, CBOMCTBa
MPSIMOYTOJIBHOTO
napasuieNienuneaa

70

Teopema o auaroHanu
MPSIMOYTOJIBHOTO
napajuieJienuIe/a u CJIeICTBUE
u3 Heé

71

CrepeomMerpuueckue u
MIPUKIIAIHBIE 3a1auH,
CBSI3aHHBIE CO B3aUMHBIM
PAacIoNoXeHUEeM MPSIMBIX U
IUIOCKOCTH
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72

IToBTOpEHueE:
CKpELIUBAIOIIKECS IPSMBIE,
IapauIeIIbHbIC INIOCKOCTU B
CTaHAAPTHBIX MHOTOT'PaHHHUKAX

73

[Tapa mapaynenbHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX,
paccTosSTHUE MEXKTY
CKPEIIUBAIOIINMUCS TPSIMBIMHU
B MPOCTHIX CUTYaLHSIX

74

Paccrosnne oT TOUKH 110
MJIOCKOCTH, PACCTOSIHUE OT
MPAMO# A0 IITOCKOCTH

75

Brruncnenue pacctosHuit
ME¥Ky CKpEIUBAKOIIUMUCS
MPSIMBIMHU € TIOMOIIBIO
MEPIEHIUKYISIPHON INTIOCKOCTH

76

Tpéxrpannslii yro,
HEpaBEHCTBA JUIsl TPEXTPAHHBIX
yrioB. Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB
JUT TPEXTPAHHOTO yria

77

DneMeHTHI cheprudecKoi
T€OMETPHH: Te0JIe3UYECKUe
JINHUY Ha 3eMJe

78

KonTtponbHas padoTa "Yribl u
paccrosiHus"

79

CucreMaTus3anus 3HaHUH
"MHOTOrpaHHUK U €ro
SJIEMEHTHI"

80

ITupamuna. Buaer nupamu.
[IpaBunbHas nupamuaa

81

IIpusma. [Ipsimast 1 HakJIIOHHAA
npusmsbl. [IpaBunpHas npuzma

82

[IpssMoit mapaiienenunes,
IIPSAMOYTOJIbHBIN
napasiesnenunes, Kyo

83

Brinykiible MHOTOTPAaHHUKH.
Teopema Dinepa

84

BLIHYKJ'ILIC MHOT'OTpaHHUKHU.

23




Teopema Ditnepa. [IpaBunbHbIe
U TI0JIYIIPABUIIbHEIE

MHOTOTPaHHUKHU

85 KontponsHas pabora 1
"MHororpaHHuKu"

86 [TonsiTue BexkTopa Ha 1
IJIOCKOCTH M B IIPOCTPAHCTBE

87 CyMMa BEeKTOpOB 1

88 PazHoCTH BEkTOpPOB 1

89 [TpaBwiio napasurenenwuena 1

90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1
Paznoxenue Bektopa o

91 0a3ucy TpEX BEKTOPOB, HE 1
JIeKAIUX B OJJHOU TUIOCKOCTH

92 CkansipHO€ MTPOU3BE/ICHUE 1

93 Brruncienue yria Mexmy 1
BEKTOpaMH B IIPOCTPAHCTBE

94 [Ipocreimme 3agaun ¢ 1
BEKTOpaMH

95 [Ipocreimue 3anauu ¢ 1
BEKTOpaMH

96 [Ipocreitmme 3amauu ¢ 1
BEKTOpaMH

97 [Ipocreitmue 3a1auu ¢ 1
BEKTOpaMH

08 O6o6uvleHI/Ie Y CUCTEMaTH3AIMS 1
3HaHUH

99 O606H}6HI/IG Y CUCTEMaTH3AIMS 1
3HaHUH

100 | HroroBast koHTpoJbHas paboTa 1

101 | HroroBas koHTpobHas paboTa 1

102 O606H}eHPIe A CUCTEMAaTU3aLIU 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME
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11 KVIACC

Ne
n/
n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTpoas
Hble
padoThI

IIpakTn
yecKHe
padoThI

Jara
H3Y4
CHUus

DJIeKTPOHHBbIE
nuppoBbIe
oOpa3oBareJib
HbIE pecypchl

[ToBTOpEHME TEMBI
"KoopanHaTel BEKTOpa Ha

IJTIOCKOCTH U B TPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"CkaJisipHOE TPOU3BEICHUE
BEKTOpPOB"

[ToBTOpEHME TEMBI
"Beruncienue yriia Mexmay

BEKTOpPaMH B ITPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"YpaBHeHHE TPSIMOH,
MpOXOIslIeil uepes Be
TOYKH"

YpaBHEHHE IIJIOCKOCTH,
HOpMaJb, ypaBHEHHE
IJIOCKOCTHU B OTPE3Kax

ypaBHCHI/Ie IIJIOCKOCTH,
HOpMaJib, YpaBHCHHUC
INIOCKOCTH B OTPE3KaAX

BeKTOpHOC IIPpOU3BCIACHUC

JInnelHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOrpaMMUPOBAHUE

JInnelHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOrpaMMUPOBAHUE
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10

AHanuTUYECKUE METOIbI
pacuéra yriia Mexay
MPSIMBIMU B MHOTOT'PaHHUKAX

11

AHanuTUYECKUE METOAbI
pacdéra yria Mexay
IUIOCKOCTSIMM B
MHOTOTpaHHUKAX

12

dopmysia pacCTOSAHUSA OT
TOYKH J0 IINIOCKOCTH B
KOOpaMHaTax

13

Haxoxnenue pacctostHuil OT
TOYKH JIO TJIOCKOCTH B KyOe

14

Haxoxnenue pacctostHuil OT
TOYKH JI0 IJIOCKOCTHU B
MIPaBUJIBHOW NTUpaMUE

15

KonTtponsHas paborta
"AHanmuTnueckas reomeTpus"

16

Ceuenus MHOTI'OI'paHHUKOB!:
CTaHAAPTHBIC MHOTOT'PAHHHUKHU

17

CeueHunss MHOTOTPAaHHUKOB:
METOJ], CIEI0OB

18

CeueHunss MHOTOTPAHHUKOB:
CTaHJApTHBIE TIJIOCKOCTH,
TepecevYeHus MPSIMbIX U
IJIOCKOCTEH

19

[TapannenbHble psMbIE U
IJIOCKOCTH: MapaieibHble
ceueHus

20

[TapamiensHbIe IPSMBIC U
IJIOCKOCTH: PacuéT
OTHOILIEHUH

21

HapaJ'IJ'IGJ'ILHLIe IIPpsAMBIC U
TINIOCKOCTH: YI'JIBI MCKIY
CKPCIIUBAOIIUMUCA
MpsAMBIMHA

22

[leprieHauKyNsApHBIE IPSIMbIE
U IUIOCKOCTH: CTaHJapTHBIE
napbl MepHeHUKYISIPHBIX
IIJIOCKOCTEN U MPSMBIX,
CUMMETPHUH MHOTOI'PaHHUKOB
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23

[IepnieHquKyIsIpHBIE NIPSIMBIE
U IUIOCKOCTH: TEOPEMaA O TPeX
MEePIEHIUKYIIApax

24

[IepnieHquKyIsIpHBIE IPSIMBIE
U IJIOCKOCTH: BBIYHUCIICHHUS
JUIMH B MHOTOTpaHHHKaX

25

[ToBTOpenue: monaau
MHOTOYI'0OJIbHUKOB, (DOPMYJIBI
JUTSI TUTOIIA/IeH, COOOpaxKeHus
o100ust

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JUTSI TUTOTIAIeH, COOOpaxeHus
noaoous

27

[ToBTOpEenue: momaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JUTSI TUTOTIIAICH, COOOpaKeHus
noaoous

28

IImomany ceuennit
MHOTOTPAaHHUKOB: TUTOIIIA T
MMOBEPXHOCTEH, pa3pe3anusi Ha
Y4acTH, COOOPaKECHHUSI 110 100Ut

29

IInmomanu ceueHnit
MHOTOTPAaHHUKOB: TUTOIIA T
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUS ITO00Us

30

KounTtponsHas padorta
"I[ToBTOpEHUE:
MHOTOTPaHHUKH, CEUYEHUS
MHOTOI'PaHHUKOB"

31

0O0BéM Terra. O0beM
PSIMOYTOJIBHOTO
napajuiesienuneaa

32

3agaun 00 yaBoeHHH KyOa, 0
KBajpatype Kyoa; o
TPUCEKLIUH yria

33

CrepeoMeTpHuueckue 3aaauu,
CBsI3aHHBIE ¢ 00BEMOM
MPSIMOYTOJIBHOTO
napasieNnenuneaa
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34

[Ipuxnagneie 3a1auu,
CBSI3aHHBIE C BEIYMCIICHUEM
00BbEMa IPSIMOYT OJIBHOTO
napaJiesienumnena

35

OO0BEM IpsAMOI TPU3MBI

36

CrepeomeTpuiecKkue 3a/1auu,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB TIPSMOI TTPUMBI

37

[Ipuxnagneie 3a1auu,
CBS3aHHBIE C 00BEMOM
MIPSIMOM TTPU3MBI

38

Brruncnenue o0EMOB Te C
TIOMOIIBIO OITPENIEIIEHHOTO
unrerpana. O0bEM
HAaKJIOHHOHN TIPU3MBI

39

Brrunciaenne o0bEMOB Ten ¢
TIOMOTIBIO OITPENIEIIEHHOTO
uHTerpaa. O0bEM TUpaMuIbI

40

dopmyna 00bEMa MUpaMUIbL.
OTtHoenne 00LEMOB
MUpaMHU/T ¢ OOITUM yTIIOM

41

®dopmyna 00bEMa TUPaAMUIBL.
OTtHoenne 00LEMOB
MUPaMHU/T ¢ OOITUM yTIIOM

42

CrepeoMeTrpHuueckue 3a1auu,
CBsI3aHHbBIE C 00bEMaMU
HAKJIOHHOM TPU3MBbI

43

CrepeoMeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00bEMaMU
MTAPAMHU/IBI

44

[IpuknagHbie 331291 110 TEME
"O0BEMBI TeN'", CBS3aHHBIC C
00bEMOM HAKJIIOHHOHW TIPU3MBbI

45

[IpuknagHbie 331291 110 TEME
"O0BEMBI TEN", CBA3AHHEIC C
00BEMOM MUPAMHU/IBI

46

[Tpumenenne o0bEMOB.
Beluncnenue paccTosHus 10
IIJIOCKOCTH

47

KonTtponsHas padora "O6béM
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MHOTOIpaHHUKa"

48

[unueapudeckas
MMOBEPXHOCTh, 00Opa3yomme
HWIMHAPUYECKOU
MMOBEPXHOCTHU

49

Hunuuap. [psamoii kpyrosou
uwmHAp. [nmomans
MIOBEPXHOCTH LIAJIMHIPA

50

Konnueckas noBEpXHOCTb,
00pa3yrolre KOHMIEeCKOM
nosepxHoctu. Konyc

51

Ceuenue KoHyca
IIJIOCKOCTBIO, MTapaJuIEIbHON
IJIOCKOCTU OCHOBAHUS

52

VY ceu€HHbI KOHYC.
N300paxkeHne KOHYyCOB U
YCEUEHHBIX KOHYCOB

53

[Tmomane 6oxoBOM
MOBEPXHOCTH U MOJHOM
IIOBEPXHOCTH KOHYCa

54

ITmomans 00KOBOI
MOBEPXHOCTH U MOJHOU
MOBEPXHOCTU KOHYCa

55

CrepeomeTpuyeckue 3a1auu
Ha J0Ka3aTelIbCTBO U
BBIYHCIICHUE, IOCTPOCHUEM
CeUeHUH MUWIMH/pPA, KOHYCa

56

CrepeoMeTrpuueckue 3aaauu
Ha J0Ka3aTelIbCTBO U
BBIYHCIICHUE, IOCTPOCHUEM
CeUeHUH MUIMHIpPA, KOHYCa

57

[Ipuknagabie 3a1a9m,
CBSI3aHHBIE C WJIMHIPOM

58

HpI/IK.]'IaI[HLIe 3aJa4u,
CBA3aHHBIC C TUIIMHAPOM

59

Coepa u map

60

Ilepeceuenue cepsl 1 mapa

¢ mIockocThio. Kacanue mapa

u cepsl mIocKoCcThI0. Bun n
n300pakeHue mapa
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61

[Tepeceuenue chepsr u mapa
¢ mwiockocThio. Kacanue mapa
1 cdepbl TUIOCKOCThI0. Bua u
M300pakeHue mapa

62

Ypasuaenwne chepsrl. [Tnomans
cdepsbl U e€ yactei

63

Cummerpus cdepsl 1 mapa

64

CrepeoMeTpuiecKue 3a1auu
Ha JI0Ka3aTeIbCTBO
BBIYHCJIICHUEC, CBA3aHHBIC CO
cdepoil u mapowm,
MMOCTPOCHUEM UX CEUCHUH
TIOCKOCTBIO

65

CrepeomeTpriecKue 3a1auu
Ha JIOKa3aTebCTBO U
BBIYHCIICHUE, CBA3aHHBIC CO
cdepoii u mapowm,
MMOCTPOCHUEM UX CEUCHUU
TJIOCKOCTBIO

66

[Tpuxknagneie 3a1auu,
CBsI3aHHBIE CO chepoit u
apom

67

[ToBTOpEHUE: OKPYKHOCTH HA
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[IpeoOpazoBanwst Mo 00MsL.
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I'eomerpuueckue 3agaun Ha
IMPUMCHCHUC ABUIKCHUS
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KontponsHas pabora
"BexTopsl B npocTpaHcTBe"
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Oo6o6maromee mosropenue 11
MOHSATUI U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTU3als 3HaHWI:
"[lapanienbHOCTh NPSAMBIX U
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87

O6o06maromiee nosropeHue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTEMaTU3alUs 3HAHUN:
"BekTopsl B mpocTpancTse"

88

O6o06maromiee noproperue 11
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CHCTEMAaTH3aINs 3HaHWH:
"[1nomaan MOBEpXHOCTU U
00BEMBI KPYTJIBIX TE"
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Hrtorosast KOHTpOJIbHASA
pabora
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Hrtorosast KOHTpOJIbHASA
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[ToBTOpEHUE, 0600IICHNE U
CHUCTEeMaTU3alus 3HAHUI
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Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
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COBPEMEHHBIX NHKEHEPHBIX U
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka: anredpa U Hayalla MaTeMaTUYECKOTO aHAIN3a, TE€OMETPHUS.
I'eometpus, 10-11 knaccwl/ [loropenos A.B., AkiinonepHoe o011ecTBO
«3narensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://www.yaklass.ru/?h

https://uchi.ru/

https://resh.edu.ru/

https://fipi.ru/
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