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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHETO
o0miero o0Opa3oBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO LIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOpMHUpyeMOe  TpU  H3yYEHUU
00y4alOIUMUCS TOHATUHHBIX OCHOB T'€OMETPHUH, MPHU JT0KA3aTEIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINPOBEPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTH
dbuznyeckux 3aaay.

[lenas ocBoeHUs1 mporpaMMbl y4eOHOro Kypca «l'eomeTpus» Ha yriayOaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIOCOOHOCTEH O0OydYaromuxcsi Mpu
U3Yy4YE€HUU T€OMETPUHU, KaK COCTABJISAIOLIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWEe  BO3MOXKHOCTUM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIIEIIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpHUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 YpOBHS, SIBISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKMX MOJENSIX, MO3BOJIIIOUIMX ONMUCHIBATH M HM3ydaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHUE MOHATUIHOIO amnmapara o pa3ieiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOMCTBaMH, 3HAHUE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI pELICHUs 3a/1a4;

(dbopMHpOBaHUE YMEHUS PACliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJEIIN;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTIO MOCTPOSHUS
MaTEMaTUYECKUX TeOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dopMUpOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pElIeHNs, YMEHHUSI UX IPUMEHATH, MPOBOJMUTH JOKA3aTEIbHbIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIEAYKTUBHBIX PacCyXICHU;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyabHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaronuXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJIEHUS, UHTEpPEca K U3YyUCHHUIO T€OMETPHUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEICBAHTHON T€OMETPHUU:
YMEHUSI PAClO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAbHBIX CHUTYallMil, UCCIIEOBAaHMUS TMOCTPOCHHBIX MOJEICH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKATEIBHBIMU JIMHUAMU yueOHOro kypca «['eomerpusi» B
10-11 «kmaccax sBisitorcsi:  «lIpsiMble M IUIOCKOCTM B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHATHUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YriayOlIEHHOM YpPOBHE OOydyeHUS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEPKaTENbHBIM JIUHUAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTUYECKUX YMEHUH pacmlpefensercs He TOJbBKO IO
CoJiep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue o0pa3oBaHuUs,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IpOrpaMMBbl, paclpeieNEéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM OOYYAIOIIHECS
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
re€OMETPUYECKUMHU OHATUSIMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYMATEIbHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPECTABICHUN 00ydYaroIUXCsl, pacIupss U yriayOossis
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHunanuu  O0ydeHHs,  MOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTEIbHBIX MPOTpaMM, OOECTHeUnuTh YrIIyOJIIEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIOIIEeH yueOHOoro npenMera «MareMaTHukay;

MOJITOTOBUTH OOYYAIONIMXCA K MPOJODKCHHIO HM3yUeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuiel mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
oOuM 1 podecCuoHaTBFHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegenmo), B 11 kmacce — 102
yaca (3 4aca B HEJIEJI0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS ~ cTepeoMeTpuu. Touka, npsmas, IUIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble M CKpelluBaromuecss npsmele. [Ipu3Haku ckpemumBaromuxcs
npsmeIX. [lapamiensHOCTh NPSIMBIX U IIJIOCKOCTEM B IMIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSIMBIX, NAPAIIIEIBHOCTD MPSIMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBAa MNapaJJIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpas’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIIEIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPHEHIMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienunienn, NOPSAMOYIOJIBHBIA — TNApajuleenunes; ¢  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuibl. lIpaBuibHbBIE MHOTOIpDAaHHUKM: IIpaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUPaMUAAa WU TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM NOBEPXHOCTH W MOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJEMEHTBI CHUMMETPUHM  IPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: 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, YMHOXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamurenenunena. Teopema O pPa3jgOKEHUH BEKTOpa IO TpéM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXKIy KOOpPAMHATAMHM BEKTOPA U
KOOpJMHATaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TmoBepxHocTed. Tema BpameHus:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmomoxkeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoOBHbIE cCcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIAPA, TUpaMuIbl U1 KoHyca. OOBEM 11apa U 1mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
WIMHApP, ONMHCaHHAas okojo wwinHapa. Ilepeceuenue cdepsl u 1mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTpaHcTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapamienbHO M NEPHEHAMKYISAPHO OCH), CEYEHHUs KOHyca (MapasuliesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuud Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO yMHOXeHUA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3a7a4.

JIBUKeHNs] B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LCHTpaJIbHAsT CUMMETpPUS, 3€pKAIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKOM MO3ULUHU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTHUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHIKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKOM MAaTeMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapojaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMS, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OJCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCy AeHUI, BOCHPUUMYHUBOCTD
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJt00Us, HHTEpec K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccud U peaan30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUI0 U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COITMAIBLHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIS1 OKPYKAIOLIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTUA M 3HAYUMOCTH [UJI1 Pa3BUTHUS LMBWIM3ALMHU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE yUeOHbIe JeilCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBJIATH M XApPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS M CPABHEHHM S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX M YTBEPXKIACHUSX, Mpejaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JIeJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMSIMMN ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIECHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOpMHPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora ¢ nnpopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHQPOPMAIMIO PA3IUYHBIX BHUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1ayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0JIe¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



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

CaMOKOHTPOJIb, SMOLMOHAJIBHbBIN HHTE/JICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUS Pe3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JEeSATEIbHOCTH, IUIAHUPOBAaTh OPTraHU3alMI0 COBMECTHOM pabOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYpPMBD» W HHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pELIEeHNUH 337a4 ¥ NPOBEACHUU MaTEeMaTUHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATH napajuiesIbHOE, LIEHTPAJIbHOE 51 OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOHAMH, BBIINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUHM, LIEHTP, OCh M INIOCKOCTb CHMMETPHUH
durypes;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 334a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMATHYECKUX 3a/1a4 MOBBILIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATb U
aHAIM3UPOBATh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIE MOHSATHUS B
npolecce TIOUCKAa PEeUIeHUs] MaTeMaTH4eckd  CcOopMyIMpOBaHHOU
npoOJieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJENN C UCIIOIb30BAaHUEM IE€OMETPUUYECKHUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Tallax pa3BUTHUS T€OMETPUM KaK
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuuecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYCHHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TE€JIAMH BPAILCHUS: [IWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BpaICHHUS,;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEJIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAaIlCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIlCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHST OIEpalluy HaJl BEKTOPaAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPANMHATHOTO METOIA IIPU PELICHUMU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUSI CEYEHUM: METOJ CIIEJ0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliMX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
NPUMEHEHUS 3aJIaHbl B IBHOW U HEsIBHOM (hopme;

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

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

NPUMEHATh  TOJYYEHHbIE 3HaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallUU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTu4ecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HMCCIIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIIOJIb30BAHUEM TIE€OMETPHUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 23 1 https://resh.edu.ru/subject/17/
B
2 SAHMIOC PACTIOTOACEHHE HPAMBIX B 6 1 https://resh.edu.ru/subject/17/
MIPOCTPAHCTBE
n .
3 APATICIIBIOCTE TIPANIBIX H TLIOCKOCTEN B 8 hitps://resh.edu.ru/subject/17/
IIPOCTPAHCTBE
I1
4 epHeHHHIfyMpHOCTB TPAMBIX | 25 https://resh.edu.ru/subject/17/
IJIOCKOCTEHN B IPOCTPAHCTBE
VYTIIBl ¥ paccTOSHUSA 16 https://resh.edu.ru/subject/17/
MHororpanHuku 7 https://resh.edu.ru/subject/17/
BekTops!l B IpocTpaHCcTBE 12 https://resh.edu.ru/subject/17/
IT 606
8 OBTOP CHHE, ODODIIEHHE 1 CHCTEMATHSAMHA 5 1 https://resh.edu.ru/subject/17/
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnbie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl

1 AHaMTHYECKass TEOMETPHS 15 1 https://resh.edu.ru/subject/17/
I1 600

2 OBTOPEHHE, 000 meHPUIe 1 15 1 https://resh.edu.ru/subject/17/
cucreMarui3anuvs 3HaHUU

3 O06bEéM MHOTOTpaHHHKA 17 https://resh.edu.ru/subject/17/

4 Tena BpameHus 24 https://resh.edu.ru/subject/17/
I N

5 JIOIALI TIOBEPXHOCTH i O0LEMEI 9 1 https://resh.edu.ru/subject/17/
KPYTJIBIX TEII

6 JIBroKeHUs 5 1 https://resh.edu.ru/subject/17/
IT 606

7 OBTOpEHHE, 0DO meHIiIe " 17 1 https://resh.edu.ru/subject/17/
cucreMarui3anuvs 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0



https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/

IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

o/ Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IpaBUIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, IapaJlJIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[ToHsATHS cTEpeoMeTpHUH: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, MapaJlieIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

[TonsTHSA: MEepecekaronecs
IUIOCKOCTH, NT€PECEeKAIONIHecs
npsiMasi ¥ III0CKOCTB;
HOJTYTIPOCTPAHCTBO

[onsartus: nepecekaronuecs
IUIOCKOCTH, NI€PECEKAIOLINECS
npsiMasi ¥ MII0CKOCTB;
HOJTYTIPOCTPAHCTBO
MHororpanHuKH, H300pakeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIecTBYIOIINUX 0ObEKTOB

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/
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MHororpaHHuK#, H300paKeHHe
NPOCTEUIINX MPOCTPAHCTBEHHBIX 1
buryp, HECYIIECTBYIOMNUX 00bEKTOB

https://resh.edu.ru/subject/17/

10

11

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus u3 HuX. CrocoOsl

3a/laHus MPSIMBIX U MJIOCKOCTEH B 1
npoctpancte. O603HaUCHUS

MPSIMBIX | IJIOCKOCTEH

N300pakeHne ceueHni mupaMuibl,

KyOa ¥ MpU3Mbl, KOTOPbIE IPOXOJAT

yepes ux péopa. Mzobpaxenue

NepeCcEeYEHMS MOTYUEHHBIX 1
mockocrei. PackpammyBanue

MOCTPOEHHBIX CEUEHUN Pa3HBIMU

[[BETaMU

N3ob6pakenue ceueHuit mupamusl,

KyOa ¥ MPU3Mbl, KOTOPbIE TIPOXOISAT

yepe3 ux péopa. M3obpaxenue

IIEpECEUCHMS TIOJTYYEHHBIX 1
mockocrell. PackpammvBanue

TIOCTPOCHHBIX CEUCHHI Pa3HBIMH

[[BETaMHU

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

12

N300pakeHne ceUeHU MUPaMU/IbI,
KyOa ¥ TIPU3MBbI, KOTOPBIE TPOXOIAT 1
yepe3 ux péopa. M3obpaxenue

https://resh.edu.ru/subject/17/
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MePECCUCHUS TTOJTYUCHHBIX
IJI0CKOCTe. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU
LBETaAMU

13

14

N306pakenue ceueHni nupaMuipl,
Ky0a ¥ MPU3MbI, KOTOPBIE TIPOXOJSAT
yepe3 ux péopa. M3obpaxenue
HepeceueHMs MOJTy4YSHHBIX
iockoctei. PackpammBanue
MOCTPOCHHBIX CEUCHHI Pa3HBIMH
[[BETaMHU

Merton cie 0B s MOCTPOSHUS
CEeUEeHUN

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

15

Merton cnenoB 1Sl TOCTPOEHUS
ceueHuii. CBolcTBa nepecevyeHuit
HPSIMBIX U IIJIOCKOCTEN

https://resh.edu.ru/subject/17/

16

17

18

Merton cienoB Ui HOCTPOSHHUS
ceueHuii. CBolCTBa nepecevyeHuit
HPSIMBIX U IIJIOCKOCTEN

[Toctpoenue cedenuii B mupamuse,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3nanne BEIHOCHBIX YEPTEXKEN U
3aITUCh MIAroB MOCTPOCHUS

[Toctpoenue cedenuii B mupamuse,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BBIHOCHBIX YepTexen u
3aIKCh IIAaroB MOCTPOCHHUS

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

19

ITocTpoeHue ceueHuii B mupaMue,
KyOe 1o TpéM ToukaM Ha pEOpax.

https://resh.edu.ru/subject/17/
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Coztanue BBIHOCHBIX UepTexkel U
3aIKCh IIAroB MOCTPOCHHUS

20

ITocTpoeHue ceuenuii B nupamMu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
CoztaHue BIHOCHBIX UepTekel U
3aIUCh IIaroB IMOCTPOCHUS

https://resh.edu.ru/subject/17/

21

22

23

[ToBTOpenue mnanumerpuu: Teopema
0 IPONMOPUHUOHAIBHBIX OTPE3KaX. 1
[TomoOue TpeyrobHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUSIX Ha

BBIHOCHBIX 4YepTexax. Mcropus 1
pa3BUTHSA IJITAHUMETPUHU U

CTEpEOMETPUH

KonrtponsHas padora "AKcnoMbI
crepeomerpun. Ceuenus"

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

24

25

B3anMHOE pacniosiokeHue NpsIMbIX B
npocrtpancTBe. CkpemuBarommecs
npsimble. [Ipusnaku
CKPEIIMBAIOIINXCS TPSIMBIX.
[TapannenbHble IpsiMbIE B
IIPOCTPAHCTBE

Teopema o CylieCTBOBAaHMH U
€AMHCTBEHHOCTH NPSMOM

napajujleJIbHOM TaHHOMU IIPSIMOH,

IPOXOJAIIEH Yepe3 TOUKY 1
MPOCTPAHCTBA U HE JIeKaIlel Ha

JlaHHOU mpsimoit. JlemMma o

[IEPECEUECHUH NapaAJIEIbHBIX

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/
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MMPAMBIX IIIIOCKOCTBIO

26

27

28

29

30

31

[TapamienbHOCTh TPEX MPSIMBIX.
Teopema 0 TpEX MmapayIeIbHbIX
npsMeIx. Teopema o
CKPEIIMBAIOIINXCS TPAMBIX

[TapannensHoe NPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA MapauIeIbHOTO
npoeKkTHpoBaHus. M3o0paxenne
pa3HbIX GUryp B mapaienbHOMI
IPOCKIUH

I{enTpasnbHas Mpoekusa. Yroi ¢
COHAIPAaBJIEHHBIMU CTOPOHAMH.
VYrois Mexay NpsMbIMU

3aa4yM Ha JOKa3aTeNIbCTBO U
UCCIJIEJOBAHNE, CBA3aHHbIE C
PacIoI0KEHUEM NIPSMBIX B
IIPOCTPAHCTBE

[TonsiTHSI: MapayIeNbHOCT NPSIMOH U
IIJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napajuieabHOCTH NPAMOU U
miockocTH. CBolicTBa
MapaJIEIbHOCTH MPSAMOU U
IIJIOCKOCTH

I'eomerpuueckue 3a1aun Ha
BBIYHCIICHHE U JI0KA3aTeJIbCTBO,
CBSI3aHHBIE C NMAPATIETBHOCTHIO
MPSAMBIX U TJIOCKOCTEH B
MPOCTPAHCTBE

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

32

ITocTpoenue ceueHus, MIPOXOAAIIETO

https://resh.edu.ru/subject/17/
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yepe3 JaHHYI0 IPSIMYI0 Ha 4epTexe
Y MapaJuyIeIbHOIO IPYTOM MPSMOiA.
Pacuér orHOmICHU I

33

[TapannensHast npoekuus,
MPUMEHEHHUE JJI TOCTPOCHUS
ceueHHi KyOa U mapajuiesenuIeaa.
CaolicTBa napauienenunena u
MIPU3MBI

https://resh.edu.ru/subject/17/

34

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky nmapanienbHOCTH JBYX
IJIOCKOCTEM

https://resh.edu.ru/subject/17/

35

Teopema o napamienbHOCTH U
€JMHCTBEHHOCTH IUIOCKOCTH,
IIPOXOJSIIEH Yyepe3 TOUKyY, He

NPUHAAIEKAILYIO JaHHON MIIOCKOCTH

H CIIEACTBUA U3 HEE

https://resh.edu.ru/subject/17/

36

CBoiicTBa napayyIenbHbIX
IUIOCKOCTEH: 0 mapayuieaIbHOCTH
MMPAMBIX IIEPECCUCHUA ITPU
MEPECEYCHU N IBYX MapajlIe/IbHbIX
MJIOCKOCTEN TpeThen

https://resh.edu.ru/subject/17/

37

CBoiicTBa napayyIeIbHBIX
IJIOCKOCTEH: 00 oTpe3Kax
NapauIeIbHbIX IPSIMBbIX,
3aKIIFOYEHHBIX MEXIY
napauIeIbHBIMU IJIOCKOCTSIMU; O
NIEPECCUCHUU NPSIMOU € JBYMS
[apajuIeIbHBIMU IIJIOCKOCTSIMU

https://resh.edu.ru/subject/17/

38

[ToBTopenwue: Teopema Iludaropa na

https://resh.edu.ru/subject/17/
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IIJIOCKOCTH

39

40

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

CgoiicTBa Ky0a B MPSMOYTOIBHOTO
napasuiesenumneia

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

41

Berurcnenue IMH OTPE3KOB B KyOe
U MIPSIMOYTOJILHOM MapaljIeIICIUIIC/IC

https://resh.edu.ru/subject/17/

42

43

44

45

[TepnieHIUKYIAPHOCTD NPSMON U
mockocty. [Ipu3nak
NEPIEHAUKYIISIPHOCTH IIPSIMOM U
IUIOCKOCTH

[lepneHAUKYISIPHOCTD MPAMOUN U
miockoctH. [Ipu3Hak
NEePIEeHIUKYISIPHOCTH IPSIMON U
IJIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IPSIMOIA,
MPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NMEPIEHAUKYIISIPHON
K IIJIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC
UM IPSAMBIC B MHOTOTpaHHUKaX

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

46

[InockocTH U EepIIeHINKYISIPHBIE
UM IPSIMBIE B MHOTOI'PaHHHUKAX

https://resh.edu.ru/subject/17/

47

[lepneHauKyIsip ¥ HaKJIOHHASA.
[TocTpoenue neprneHANKYIsIpa U3
TOUYKH Ha MPSIMYIO

https://resh.edu.ru/subject/17/

48

[leprieHAUKYmSAp ¥ HAKIIOHHASL.

https://resh.edu.ru/subject/17/
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[TocTpoenue neprneHuKyspa u3
TOYKHU Ha MPSIMYIO

49

50

Teopema 0 TpEX nepHEeHAUKYIAPAX
(mpsimast u oOpaTHast)
Teopema o TpEX nepneHaAnKyIsIpax
(mpsimast 1 oOpaTHas)

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

o1

Yron Mmexay CKpeluBaromuMUC
IPSIMBIMU

https://resh.edu.ru/subject/17/

52

53

[Tonck neprneHauKyIsapHBIX MPSAMBIX
C IIOMOIIIBIO HCpHCHIII/IKy.HSIpHBIX
IJIOCKOCTEN

OpTtoroHanbHOE TPOEKTUPOBAHKE

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

54

[TocTpoenue ceuenuii kyba, MpuU3Msl,
MIPaBUIIBHOM MUPAMUJIBI C TOMOLIBIO
OpPTOTOHAJILHOM MPOEKINH

https://resh.edu.ru/subject/17/

55

56

57

58

[TocTpoenue ceuenuii kyba, MpuU3Msl,
MIPaBUIILHON MUPAMU/IBI C TIOMOIIBIO
OPTOTOHAJILHON IPOEKINU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[InockocTn cMMMETpHI B
MHOTI'OI'paHHUKAaXxX

[Ipu3Hak nepneHuKyIsIpHOCTH
IPSIMOM M TNIOCKOCTH KaK CIIEACTBHE
CUMMETpUHU

[IpaBuibHBIE MHOTOTPAaHHUKH.
Pacuér paccTosgHMI OT TOYKH 10
IUIOCKOCTH

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/
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59

[IpaBusibHBIE MHOTOTPAHHUKHU.
Pacuér paccrostHuii OT TOUKHU 10
ILIOCKOCTH

https://resh.edu.ru/subject/17/

60

CriocoObl OIyCTHTD
NEePIEHIUKYIISPBI: CAMMETpPHUS,
CIBUT TOYKH I10 NapaJLIEIbHON
PAMOM

https://resh.edu.ru/subject/17/

61

62

63

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KoHTtposbHast pabora "B3auMHoe
pacmoIoKeHUEe MPSMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

HOBTOpCHI/IeZ YroJa Mexay npsaMbIMA
Ha INIOCKOCTHU, TPUTOHOMETPUA B
IMPOU3BOJIbHOM TPCYT'OJIbHUKE,
T€OpEeMa KOCUHYCOB

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

64

[ToBTOpEHME: yroyi Mexay
CKPELIUBAIOIIMMUCS IIPIMBIMU B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/17/

65

['eomeTpuueckue MeToabI
BBIYHCIICHHSI YTJIa MEXKTY TIPSIMBIMH
B MHOTOTPaHHUKAX

https://resh.edu.ru/subject/17/

66

67

JIByrpansslii yroa. CBoicTBO
JIMHEWHBIX YIJIOB IByTPAHHOTO yria
[lepnieHiMKyYISIpHBIE IIIOCKOCTH.
CBolicTBa B3aUMHO
NEPIEHUKYIISPHBIX MIOCKOCTEN

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

68

[Tpu3Hak neprneHIuKyIspHOCTH

https://resh.edu.ru/subject/17/
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IJIOCKOCTEH; TeOpeMa O MPSMOKI
nepeceyeHmst IByX IIIOCKOCTEH
HEepHEHINKYIIAPHBIX TPEThel
IUIOCKOCTH

69

[IpssMOYyTOIBHBIN apajuIeICUIIE T,
KyO; U3MepeHusi, CBOCTBa
IPSIMOYTOJIBHOTO TIapajuiesenuIesa

https://resh.edu.ru/subject/17/

70

71

72

73

74

Teopema 0 quaroHau
MPSAMOYTOJIBHOTO MTapajuiesienuIie1a
U CICICTBUEC U3 HEE

CTCpeOMeTpI/I‘leCKI/IC H IIPUKIIaTHbIC
3aJa4M, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U
IIJIOCKOCTH

HOBTOpeHI/IeZ CKpCHIUBArOIHECs
MpsAMbIC, ITapAJICIIBHBIC IINIOCKOCTU B
CTAaHJAPTHBIX MHOT'OI'PAHHHUKAX

Hapa napaJilieJIbHbIX IIOCKOCTEN Ha
CKpCHINBAOIHNXCSA IPAMBIX,
pacCTOAHUC MCIKIY
CKpCIIUBAOINMUCA ITPAMBIMU B
IMPOCTBIX CUTYyalUAX

Paccrosaue oT TOUkH 10 IIJIOCKOCTH,
pacCToOdHHUC OT HpﬂMOﬁ A0
INJIOCKOCTH

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

https://resh.edu.ru/subject/17/

75

Brluncnenue paccTosHUN MEXTY
CKPEIIMBAIOIIAMHUCS MPSIMBIMU C
IIOMOILBIO NIEPIECHAUKYIISIPHON
IIJIOCKOCTH

https://resh.edu.ru/subject/17/
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TpéxrpaHHslil yroj, HEpaBeHCTBA
JUIsl TPEXTPAHHBIX yrioB. Teopema

76 https://resh.edu.ru/subject/17/
[Tudaropa, TeopeMbl KOCHHYCOB U
CHHYCOB JIJIsl TPEXTPAHHOTO yIJia
E) 7 : )

77 JICMCHTBI CEPHHCCKOl reoMeTpHH https://resh.edu.ru/subject/17/
reoIe3MuecKue JMHUN Ha 3emIie

78 Kontponbnas pabota "Yrisl u
paccrosiHus"

79 ?HCTeMaTmaHM SHAHIH " https://resh.edu.ru/subject/17/

MHOTOrpaHHHK H €0 3JICMEHTBI

IT .B . )

80 VIbanizia. BHIABL HTHPAaMHA https://resh.edu.ru/subject/17/
[IpaBuibHas nupamua
IT LT

81 DUSMA. _ DAMA L HEKIOHHI https://resh.edu.ru/subject/17/
npusMsl. [IpaBunbHas npusma
[IpssMo#t mapasnenenunen,

82 IPSIMOYTOJIBHBIN MapajuIeenuIe], https://resh.edu.ru/subject/17/
KyO
B . i

83 PIIYIIIBIC vM HOTOTPaHHHi https://resh.edu.ru/subject/17/
Teopema Ditnepa
BrInmykiibie MHOTOIpaHHUKM.

84 Teopema Ditnepa. [IpaBunbHbIC U https://resh.edu.ru/subject/17/
MOJIYIIPpaBUJIbHBIC MHOTOTPpaHHUKH

85 KonTtpomnbHas pabora
"MHororpaHHukm"
IT

86 OIDLTHE BEKTOPA Ha IIOCKOCTH 1 B https://resh.edu.ru/subject/17/
IPOCTPAHCTBE

87 CyMMa BEKTOpOB https://resh.edu.ru/subject/17/

88 Pa3zHoctb BekTOpOB https://resh.edu.ru/subject/17/
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89

[IpaBuio nmapasienenumnena

https://resh.edu.ru/subject/17/

90 YMHOXKEHUE BEKTOpa Ha YHCIIO https://resh.edu.ru/subject/17/
Paznoxenne BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISIKAITUX B OJTHOMN 1 https://resh.edu.ru/subject/17/
IJIOCKOCTH
B

92 RIHCIICHIE YA MEXY 1 https://resh.edu.ru/subject/17/
BEKTOPAMH B IIPOCTPAHCTBE

93 [Ipocreiimue 3a1aun ¢ BEKTOpaMu https://resh.edu.ru/subject/17/

94 IIpocreiime 3a1a4n ¢ BEKTOpaMHU https://resh.edu.ru/subject/17/

95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu https://resh.edu.ru/subject/17/

96 Hpocteiinie sajatiit ¢ BEKTOpaMH. 1 https://resh.edu.ru/subject/17/
Dopmyiibl

97 CkansipHO€ MPOU3BEICHNE 1 https://resh.edu.ru/subject/17/

98 0606%@{“6 1 CHCTeMATH3aIA 1 https://resh.edu.ru/subject/17/
3HAHUH
O00011eHNEe U CUCTEMATU3ALIS )

99 N 1 https://resh.edu.ru/subject/17/
3HAHUH

100 Wrorosas koHTposibHasA paboTa 1

101 O606I.EI€HI/IC 1 cucTeMatisatit 1 https://resh.edu.ru/subject/17/
3HAHUH
O0600I11IeHNE U CUCTEMATU3ALUS )

102 N 1 https://resh.edu.ru/subject/17/
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl

1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1

Ha IUIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaispHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1

MEX/1y BEKTOpaMu B IpOCTpaHCcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1

IIPOXOJAIIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1

MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MIPOrpaMMUpPOBaHHE
10 AHanuTHUYECKHE METO/Ibl pacuéTa yria 1

MEXy NMPSMBIMUA B MHOT'OTPaHHUKAX
1 AHanmuTUYeCKHe METObI pacuéra yria 1

MEXy INIOCKOCTSIMA B MHOTOTpaHHUKAX

OpMyJla pPacCTOSIHUS OT TOYKHU 10

12 dopmy 1




IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUi OT TOUKHU J10
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
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 CKPEITUBAIOIIIMMHUCS
MPSIMBIMA
[lepnenukynsipHbIE TPSIMBIE U

99 TJIOCKOCTH: CTaHAapTHBIE Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenukynsipHbIE TPSIMBIE U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepnengukynsipHbIE TIPSIMBIE U




IIJIOCKOCTH . BBIYUCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHHE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIBI [Ist
TIomaael, COoOpakeHHs O00MS
[ToBTOpEHHE: TIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0INA N, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TJIOIAIM TTIOBEPXHOCTEHN, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

31

KonrtponsHas padora "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenumnena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

CrepeomeTprdeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSAMOYTOJILHOTO
napaJulesenumnesaa

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napajuiesienunea
35 O0BEM npsAMOi TPU3MBI
CrepeoMeTpuyecKre 3aJauu, CBI3aHHBIE C
36 ’
BBIYHCIICHHEM 00bEMOB MPSIMOM MPU3MBbI
37 [TpuknaaHblie 3a1a4u, CBI3aHHBIE C
00BEMOM TIPSIMOH PU3MBI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
38 onpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Brruncnenne 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpaina. O0béM
MTUPAMHU/IBI
40 ®opmyna o0béMa nupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpuyecKHe 3aJauu, CBI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpHUyecKre 3aJ]aui, CBS3aHHbIE C
00bEMaMU MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OObEMBI
44 Ten", cBsi3aHHbIe ¢ 00BEMOM HAKJIOHHOU
b
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMUIBI
16 [Tpumenenne o0bEMOB. Brruncienue

pacCTodHuA N0 MIOCKOCTU




KonTponbras padbota "O0béM

47 MHOTOIpaHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmaap. [psimoit KpyroBoM HUIUHID.
[Tnomaap MOBEPXHOCTH HUIUHIPA

50 Konunyeckast moBepXxHOCTh, 00pa3yroiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TIOCKOCTHIO,
rapajuieIbHOM TIOCKOCTH OCHOBaHUS

50 Yceuénnslil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
MIOJIHOW MMOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOCHUEM CEUEHUH IUINHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BHIYUCIICHHE,
MMOCTPOECHUEM CEYEHU HMUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
LHMIHHIPOM

59 Cdepa u map




60

[lepeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aau Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[Ipuknannelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
o 00us

68

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

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"

3anaun o teme "Tena v MOBEPXHOCTH
BpaieHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00béMe
IpsAMOro qujinHApa

Brruncnenne 06bEMOB Tel ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. Oobém
KOHYyca

IImowmany OOKOBOU U OJIHOU
MOBEPXHOCTH KOHYCa

75

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

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OO0bEMBI U
TIJTOIAIM TTIOBEpXHOCTEN Ten"

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

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

[TomoOHBIE TEeNa B MPOCTPAHCTBE.
N3menenne o6nEma mpu moqo0uu.
CrepeomMeTpHUyecKue 3a1auu, CBI3aHHBIC C




BBIUUCIIEHHEM 00BEMOB Tell | IIOMIAeH
MOBEPXHOCTEM

80

81

82

KonTponbras pabota "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHcTBO (uryp. O0mme
CBOICTBA IBMKEHUI

Bupl nBuxkeHnil: napauienbHbII
MePEHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpSAMOit

83

[IpeobpaszoBanus momoowus. [Ipsmas u
cdepa Diinepa

84

85

I'eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JABMKCHU S

KontponbHas pabota "BekTops! B
nmpocrpaHcrae”

86

O6o6matonee nopropenue 11 nonsruii u
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"TTapannenbHOCTh IPSMBIX U IIOCKOCTEH
B ITpocTpaHcTBE"

87

O6o6mmatomee nopropenue 11 nonsaruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o0maromiee moBTopeHue 11 MoHITHI 1
MeToA0B Kypca reometpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsbl B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUl U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93

94

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3alIHMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3alIHMsI 3HAHMIA:
"[Tmomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Ob6o06maromiee noropeHue 11 noHATH 1
METO/0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAsA pa60Ta

[ToBTOpenue, 0600mEeHNE U
CUCTeMaTH3aIusl 3HAaHUH

95

96

[ToBTOpenue, 0600IEeHNE U
cUCTEeMaTH3aInsI 3HaHUH

[ToBTOpeHue, 06001IeHNE 1
cUucTeMaTu3alus 3HaHUN

97

Pemrenue 3anau




98

Pemenue 3agau

99

100

Pemrenue 3amau

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMECHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Hcrtopust pa3BUTHSL CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX HHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Martemaruka:anrebpa 1 Hayajla MAaTEMaTHYECKOTO aHAlIN3a, TEOMETPUS.
['eometpus, 10-11 kmaccer: yueb. mys oOeoOpa3oBat. opraHu3aiuii:0a30BbIid U

yray6n. yposuu/ JI.C.Atanacsiu u ap.- M.: IIpoceemenue, 20221

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Marematuka: ajiredpa ¥ Hayajla MaTeMaTHYECKOTO aHAJIW3a, TE€OMETPHS.
['eomerpus :

M34 10—11-e knaccel : 6a30BbIN U YIITYOIEHHBIM YPOBHU : METOAMYECKUE
PEKOMEHJIalMU K YYCOHUKY

JI. C. AranacsHa, B. ®@. byry3osa, C. b. Kagomuesa u ap. — Mockaa :
[Tpoceemenue, 2023

3uB b.I'. Jlugaktuueckue marepuansl. ['eomerpusd. 10 kmacc.- M.: [Ipocsemienue,
2020.

3uB b.I'. Jlugaktudyeckue matepuansl. ['eomerpus. 11 kimacc.- M.: [IpocBelienue,

2020.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
https://resh.edu.ru/subject/17/

https://ege.sdamgia.ru/
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