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INOACHUTEJBHASA 3AIINCKA

['eomeTpust siBasieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHErO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337]a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpOpMaTuKa»  uyepe3  OOecleYeHUE  BO3MOXKHOCTU  NPUOOpETeHHs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIIEIIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMHpoBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBATh TI'€OMETPUYECKHE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHN PACCYKICHUN;

dopMUpOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pElIeHNs,, YMEHUSI WX MPUMEHATH, MPOBOJMUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,



dbopMupoBaHHEe TMpPEACTAaBIECHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IMPH
000CHOBaHUHU MaTEeMAaTHYECKUX YTBEP)KJICHUH U POJIM aKCHOMATHKHU B MTPOBEICHUN
JETYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaromuXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAHTHONM T'€OMETPUU:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMil, HCCIEAOBAHMS IOCTPOCHHBIX MOJAEIIEH,
WHTEPHPETALNUN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
bopMHpOBaHHE JIOTMYECKUX YMEHUU  pacmpenensierca He  TOJbKO 110
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil padodyeit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMITHAIBHBIM BOTIPOCAM O0yUarOIIHecs
oOpamiaJiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
cOOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUU Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeIbHBIX MporpamMM, O0OECIeunuTh YIriIyOJEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenMera «MareMaTukay;

MNOATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MATEMAaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipoeccuoHaTFHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 xmacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecss npsmble. [Ipu3Hakum CKpemumBarOmuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocreiimme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. llpexncraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpaslOXKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHIPA, MUpaMUIbl U KoHyca. O0bEM 1Iapa U mapoBOTro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BONUCAHHOW B MHOTOTPAHHUK WIH TEIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON IEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cHUCTEMa KOOpAUHAT B npocTpaHcTBe. Koopauuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauieNbHBIA TEPEeHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNpPOCHI M APYroe), yYMEHUe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIMCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYeCKUe 3HAaHUA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHHIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW MIesATEebHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAIUY,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U POTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJlaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrnoco0 penieHus ydyeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOIlecCa, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTEeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSAMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1ay;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJM3UPOBATh peajbHbIE CUTYyallU, MPUMEHSITh HU3Y4YCHHBIC TMOHATHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMYUH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSMU, CBA3AHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh M3y4aembie (UTYpBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 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;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U TUIOCKOCTSIMHU, BBIUYHUCIIEHHE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIICHUS MPHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh TEOMETPUYECKHE (PaKThl JJISl PELICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTU4ecku  C(OpPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
OcHoBHOE OcHOBHBIE BH/IBI CpeacrBa DJIeKTPOHHbIE
Ne HanmeHnoBanme Kounu ! pea P
NMporpaMMHoe AeATeIbHOCTH peaju3zanuun (undpossbie)
n/ pa3iesioB U TeM €CTBO
cojiepsKaHue yualuxcst BOCIIUTATEIbHOIO o0pa3oBaTe/bHbI
n Y4eOHOro nmpeaMera | 4acoB
NMOTEeHINAJIA YPOKA e pecypchbl
OCHOBHBIE Onpenenars - ucnoas3oBanue | JOP: "['eomerpus,
MIPOCTPAHCTBEHHBIC IUIOCKOCTh KaK | BOCIIUTATEJIbHbBIX 10 xmacc"
burypsi. [TousiTus | GUrypy, B KOTOPOH | BO3MOXKHOCTEH https://lesson.edu.ru
CTEPEOMETPUU:  TOYKA, | BBHIIIOIHACTCS comepkanus  yueOnoro | /02.3/10
npsimasi, IUIOCKOCTb, | MNIAHUMETPHUS. npeaMeTa 4yepes mojadop
MIPOCTPAHCTBO. Henate mnpocTeime | COOTBETCTBYIOIIMX 3aj]1a4
OcHoBHbIE MpaBUJia | JOTHYECKHE BBIBOBI | JUIS PEIICHUS;
MU300paKCHUS Ha | U3 AKCMOMAaTHUKHU
pPHUCYHKE IJIOCKOCTH, | TUIOCKOCTH.
napajuieJIbHbIX TpsAMbIX | [I[pUBOIUTE MpUMEpPHI
(OTpe3KOB), CEpEeAMHBI | peaTbHBIX OOBEKTOB,
OTpe3Ka. [TonsTus: | uaeanuszanuen
NIEPECEKAIOIINECS KOTOpPBIX  SIBJIAIOTCS
Beenenue B
23 | MJIOCKOCTH, aKCHOMBI T€OMETPHH.
CTEPEOMETPUIO
NIEPECEKAIOINECS N3y4arh, mpuUMeHSTH
mpsiMasi ¥ TJIOCKOCTh; | TIPUHIIUIIBI
MOJIYIPOCTPAHCTBO. MOCTPOEHUS CEYEHUM.
MHOrorpaHHuKH, Hcnonws3oBare  miiA
n300pakeHune MOCTPOEHUSI CEYEHUI
MPOCTEUIIINX METOJI CJIEe/I0B, METO]I
MPOCTPAHCTBEHHBIX BHYTPEHHETO
duryp, MIPOEKTUPOBAHUS,
HECYUIECTBYIOIINX METO]{ nepeHoca
00BEKTOB. AKCHOMBI | CEKyIIEH TIJIOCKOCTH.

CTEPEOMETPUH U TIEPBBIC
CIEICTBUSI W3  HHX.
Croco0sbl 3aaHus

Pemartnb
CTEPEOMETPUYECKHUE
3aJ1aUM: Ha
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MPSIMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE.
O6o03HaueHus NPSMBIX U
mwiockocteil.  CeueHusl.
N3o0pakeHne cedeHui
nupamMuabl, Kyba U
MIPU3MBI, KOTOpbIE
IpOXOJAT  Yepe3  HX
péopa.  M3obOpakeHue
HepeceYCHUs
MOJIYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MOCTPOEHHBIX CEYEHUU
pa3HbIMU LBETAMH.
Meron  cinemoB s
MOCTPOEHUSI ~ CEUCHHUU.
CaoiicTBa mnepeceueHuit
INPSAMBIX M IUIOCKOCTEH.
IToctpoeHne ceueHuil B
nupamuzie, Kybe 1o
TpEM TOUKaM Ha p&Opax.
Coznanue  BBIHOCHBIX
yepTexKe W 3aluch
11aroB MTOCTPOEHHSI.
IToBTOpEeHnE
mianuMerpun. Teopema
0  IPONOPLUOHAIBHBIX

OTpEe3Kax. ITomoOue
TPEYrOJbHUKOB.
Teopema Menenasi.

PacuéTel B ceueHnsIx Ha
BBIHOCHBIX  4YepTEkKax.
Ucropus pa3BUTHSL

ompenescHue — BUJA

CceueHus u
Hax0KJIeHUE €ero
ILIOIIAIH.
AKTyaJIM3UpOBaTh
(bakTel W METOABI
IUTAHUMETPHH,

pEJIEBaHTHBIE  TEME,
IPOBOJUTH aHAJIOTHUH.
Hcnonws3oBare  mpu

pelieHuu 3azaq
clenyoue
IUTAHUMETPUYECKHE

(bakTel W METOMBL:
Teopemnl @aneca u 0
IPOTOPIHNOHATBHBIX
OoTpe3kax. AJTrOpUTM
JIEJIEHUs OTpe3Ka Ha N
PaBHBIX yacTei.
Teopema  MeHnenas.
PaBHOOe1peHHBIN
TPEYTOJIbHHUK.
PaBrHOCTOpOHHMIT
TPEYTOJIbHHUK.
[IpssMoyTONBHBIM
TPEYTOJIbHHUK.
CaolicTBO  cpenHei
JVHHUH TPEYroJbHUKA.
CBOHCTBO
OMCCeKTpUCHl  yIJIa
TPEeYroJabHUKA.
CaoiicTBO MeuaH
TPeYroJabHHUKA.
[Mpu3naku momobus




Bzanmnuoe
PacCIIOIOKEHUE
HpHMBIX B
IIPOCTPAHCTBE

IUTAHUMETPUH U | TPEYrOJIbHUKOB.
CTEpPEOMETPUH [Tonyuars
MIPEICTABJICHHS 00
OCHOBHBIX JTamax
pa3BUTUSL TEOMETPUU
KaK COCTaBHOM 4acTu
dbynnamenTa
pa3BUTHS TEXHOJIOTUIA
B3aumnoe Knaccudumnuponats - npuMmeHeHue Ha ypoke | DOP: "I'eomerpus,
pacrojaokeH!e MPSAMBIX | B3aUMHOE padoThI B napax, | 10 xmacc"
B MIPOCTPAHCTBE. | PACIIOIOKCHHUE KOTOpas yuut | https://lesson.edu.ru
CxpemmBaromuecs MPSIMBIX B | IIKOIBLHUKOB KoMaHaHo# | /02.3/10
npsiMbIE. [Tpu3Haku | mpoCTpaHCTBE, pabote u
CKPEIIUBAIOIINAXCS WLTIOCTPHUPYSI B3aHMOJICHCTBHIO C
npsambix. [lapannensHsie | pucyHKaMu U | APYTUMU JECTbMH,
psIMbIS B | IPUBOJS IPUMEPHI U3 | - OpraHu3amnus niedcra

npoctpaHcTBe. Teopema
O CYUICCTBOBAaHUU U
€IUHCTBEHHOCTHU

IpsMON  MapauIeIbHON
JaHHOU MIPSIMOM,
MPOXOISIICH yepes
TOYKY MPOCTPAaHCTBA U
He Jekalned Ha JaHHOH

npsaMon.  Jlemma o
NIEPECEYECHUH
MapajuIeJIbHbIX IPSIMBIX
IJIOCKOCTBIO.

[TapajuienpHOCTE  TPEX
npsaMmeix. Teopema o

TPEX NapajuIeIbHbIX
npsameix. Teopema o
CKPELIUBAIOIINXCS

npsameix. [lapamnensHoe

pealbHOU JKU3HU.
Jloka3bIBaTh TEOpEMY
O CYIIECTBOBAaHUU U
€MHCTBEHHOCTH
napajuieabHON
MPSIMOM, TPOXOISIIEN
yepes TOYKY
MIPOCTPAHCTBA M HE
JeXalled Ha JIpyrou
NpsIMOM;  JEMMYy O

nepece4eHu
IIJIOCKOCTHU ABYMA
napajuieIbHbIMA

MPSIMBIMU; TEOPEMY O
TpEX MapaJuleIbHbIX
npsMbIX. JloKa3bpIBaTh
IIpU3HAK
CKpEHIMBAIOIINXCS

MOTHBHUPOBAHHBIX u
3PYAUPOBAHHBIX
yuanmxcs HaJ ux
HEYCIEBAIOIIUMHI
OJTHOKJIACCHUKAMH,
JTAFOIIIETO MJTaJIIITAM
IIKOJIbHUKAM COLIMAIbHO
3HAYHUMBIN OIIBIT
COTpYyAHHYECTBA u
B3aMHOM IIOMOIIIH;

- MOJJIEPKKa
pa3zHO00pa3HOM
MO3HABaTEJIbHOMN
AKTUBHOCTH pebenka,
MOJIOKUTEIHLHOE
SMOIMOHAIBHOE
MOAKPEIUICHHE
pa3IUYHBIX ee
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MIPOEKTUPOBAHHUE.
OcHOBHbIE CBOMCTBa
napajuieIbHOTO
MPOSKTUPOBAHHUS.
N3o0paxenne pasHbIX
buryp B mapayuielbHON
MIPOEKIIHH.
IleHTpanbHas MpoeKLus.

VYron c
COHaNPaBJICHHBIMU
CTOPOHAMHU. Yron
MEXITY MPSIMBIMHU.
3agaun Ha
JI0KA3aTeJIbCTBO u
uccie10BaHue,
CBSI3aHHBIC c
pacnoIoKEHUEM

IIPSAMBIX B IPOCTPAHCTBE

OpsAMBIX, TEOpEMY O
CKPELIMBAIOIINXCS
npsMbIX. Jloka3biBaTh
TEOpEMY O PaBEHCTBE
yTJIOB c
COHANPaBJICHHBIMU
CTOPOHAMHU.
OOBACHSTS, 49TO
Ha3bIBACTCS
napaiebHbIM u
LIEHTPaJIbHbIM
NPOCKTHPOBAHUEM U
KaK BBINOJIHSACTCS
IPOCKTHPOBAHNE
¢buryp Ha IJIOCKOCTb.
JlokasbIBaTh
CBOMCTBA
apasuIeIbHOrO
MPOEKTUPOBAHUSI.
N3006paxaTh B
napajuieIbHON
POEKINH pasHble
reOMEeTPUYECKHe
¢burypsl. Pemars
CTepEOMETPUIECKIE
3aJauu Ha
JI0Ka3aTeJIbCTBO "
UCCIIeIOBaHHE,
CBSI3aHHBIE c
pacroyiokeHueM
MPSIMBIX B
MIPOCTPAHCTBE.
[IpoBomuTh
JIOKa3aTeIbHbIe

MIPOSIBIICHUH,
YCHOBUI
pa3BUTHUSL.

CO3JaHUC
JJIsA €C




paccyxeHus npu
perieHuu
reOMETPUUYECKUX
3a/1a4, CBSI3aHHBIX CO
B3aMMHBIM
PacrooKeHUEM
IPSIMBIX B
IIPOCTPAHCTBE.
CpaBHUBaTh,
aHAJIM3UPOBATH u
OILICHUBATD
YTBEPXKICHUS c
HENbI0  BBISABIICHUS
JIOTUYECKU

KOPPEKTHBIX u
HEKOPPEKTHBIX
paccyKJIeHUM.
MoaenupoBatb
peanbHBIE CHUTYaIlUH,
CBSI3aHHbBIC co
B3aUMHBIM
pacnoyioKeHUuEM
MIPSIMBIX B
POCTPAHCTBE, Ha
SI3BIKE TEOMETPHUH.
HccnegoBathb

IIOCTPOEHHBIE MOJIENIN
C  HCIOJb30BAHUEM
TreOMETPUYECKUX
MOHATUH U TEOPEM,
anmapara  anreOpsl,
HU(POBBIX PECYPCOB.
[Tonyuats
IIPE/ICTAaBICHNE 0




ICHTPAILHOM
MPOCKTHPOBAHUH |
00 ucropum paboT 1o
TEOPUU TIEPCIICKTUB

ITapaieapHOCTD
MPSMBIX U IIJIOCKOCTEMN
B IIPOCTPAHCTBE

[TonsTus:
[1apaJuIeIbHOCTD
IpsIMOM U IUIOCKOCTH B
npocrpanctse. [Ipusnak
MapajuieIbHOCTH
IpPSIMOM M IUIOCKOCTH.
CaoiicTBa
napajuIeIbHOCTU
OpsIMOM U TUJIOCKOCTH.
I'eomeTpuueckue
3a/layd Ha BBIUKCIICHUE
u JI0Ka3aTeNbCTBO,
CBSI3aHHBIE c
[apaJuIeIbHOCTHIO
MPSIMBIX U TJIOCKOCTEH B
IIPOCTPAHCTBE.
IToctpoenue  cedeHwus,
MPOXOJAIIETO yepes
JAHHYI0 T[pSIMYH Ha
yepTrexe "
NapajuIeIbHOTO  IPYroi
IPSAMOM. Pacuér
OTHOLIEHUN.
[TapannenpHas
MPOEKIUsA, MPUMEHEHUE
JUISE MOCTPOCHUS
CEYEHUN KyOa "
napajuiesienumnena.
CaoiicTBa
napajuiesenumnesa "

Knaccudunuposars
B3aUMHOE
pacrosioxeHue
NpAMON U TUIOCKOCTH
B MIPOCTPAHCTBE,
MIPUBOJIA
COOTBETCTBYIOIIHE
MIPUMEPHI u3
pealbHOU JKU3HU.
DopMynHMpoBaTh
onpeeIeHue
HapaJuIeIbHbIX
IpsIMOM U MIOCKOCTH.
Jloka3blBaTh NpHU3HAK
0  MapajIeIbHOCTH
NPSAMON U TIOCKOCTH;
CBOMCTBA
MapajuIeIbHOCTH
MPSMOU U TUIOCKOCTH.
Pemars
CTEPEOMETPUYECKUE
3a1a4d  BBIYUCIICHUS
U JOKa3areibCTBO,

CBSI3aHHBIE c
MAPAITIETBbHOCTBIO
MIPSIMBIX u
MJIOCKOCTEH B
MPOCTPAHCTBE.
Pemarn

IMPAKTUYCCKHUE 3a1a4n

- IpUMEHEHUE Ha YpOKe
paboThI B napax,
KOTOpast YUUT
LIKOJIbHUKOB KOMAaHIHOU
pabore u
B3aMMO/ICHCTBUIO c
JIPYTUMHU JETbMH,

- opranumzanus niedcrsa

MOTHBHUPOBAHHBIX u
3PYAUPOBAHHBIX
yudanmxcs HaJ ux
HEYCIEBAIOIIUMHU
OHOKJIACCHMKAMH,
JTAFOIIETO MJIaIIITAM
IIKOJbHHKAM COLIMAIBHO
3HAYMMBIN OMBIT
COTpYyAHUYECTBA u
B3aUMHOM IIOMOIIIH;

- MOJJIEPKKa
pa3zHO00pa3HO
ITO3HABaTEIIbHOM
AKTUBHOCTH pebeHka,
MIOJIOXKUTEIBLHOE
SMOIIMOHAIBHOE
MOAKPEIICHHE
pa3IUYHBIX ee
MPOSIBJICHUHM,  CO3/1aHHE
YCIOBUI 1A ee
pa3BUTHUSL.

O0P: "I'eometpus,
10 knacc"
https://lesson.edu.ru
/02.3/10
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npusMmsl. [lapannenbHbie
mwiockoctu.  IIpusnaku
MapajuIeIbHOCTH  JABYX
mockocreit. Teopema o

napajuieIbHOCTU u
C€ANHCTBCHHOCTHU
IJIOCKOCTH,
MPOXOISIIEH yepes
TOUKY, HE
IIPUHA]IEKAILYIO

JTaHHOW INIOCKOCTH |
CICACTBUS U3 HEE.
CBolicTBa
napajuieIbHbIX
IIOCKOCTEH: 0
napauieIbHOCTH
NpsAMBIX  MEpEeCceUCHUs
MIPU TIEPECEUCHUH JBYX
napajuieIbHbIX
MJIOCKOCTEH TpeTheii; 00
OTpe3Kax MmapajieIbHbIX
NPSIMBIX, 3aKIOYEHHBIX
MEXy TMapaieTbHBIMU
IJIOCKOCTSIMU; 0
IIEPECEUECHUH TPSIMOU ¢
JBYMsl TapajuieIbHbIMU
IUIOCKOCTSIMHU

Ha MIOCTPOCHUE
CEYCHMH Ha 4epTexkax
TeTpas’pa n
rapajuieenuIea.
Pemrate
CTEPEOMETPUUECKUE
3aJ1a4y, CBS3aHHBIC C
MIOCTPOEHUEM
CeueHHI
IIOCKOCTBIO.
IIpoBoauTh
JIOTHYCCKHU
KOpPPEKTHBIE
JIOKa3aTeIbHEIC
paccyJIeHus npu
peLIeHnn
reOMETPUUYECKUX
3aJa4 CBSA3aHHBIX C
MapaAIJIETbHOCTBIO
INIOCKOCTEH.
CpaBHuBaTh "
AHaJIM3UPOBAThH
pealbHbIE CUTYyaluH,
CBSI3aHHBIE c
MapaAITIETbHOCTBIO
IPSMOU U IUIOCKOCTH
B MPOCTPAHCTBE;
MOJIETIMPOBATH
pealbHbIe CUTYyalluH,
CBsI3aHHBIE C
MapaAIIIETbHOCTBIO
MPAMON U TUIOCKOCTH
B MPOCTPAHCTBE, Ha
SI3BIKE TEOMETPHUH




[lepnieHIUKYIAPHOCTD
IPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

25

IloBTOpenue: Teopema
[Tudaropa Ha
IIJIOCKOCTH,
TPUTOHOMETPUS
MPSIMOYTOJIBHOTO
TPEYroJbHUKA.
CgoiictBa  kyba |
IPSIMOYTOJIBHOT'O
napajuiejenunesa.
Brruncnenne JUTAH
OTpe3KOB B Ky0e U
IPSIMOYTOJIBHOM
napajuiejenumnese.
[lepnenauKyISIpHOCTD
OpsIMOM U TUIOCKOCTH.
IIpu3nax
NEePHEHANKYISIPHOCTH
IpPSIMOM M IUIOCKOCTH.
Teopema 0
CYILLIECTBOBaHHUH u
€IMHCTBEHHOCTH
OpSIMOH,  TPOXOASIIEH
yepes TOUKY
IIPOCTPAHCTBA u

NEePNEHAUKYISIPHOH K
minockoctd. [Inockoctu
U NEpPHEHAUKYJSPHBIE

UM npsiMast B
MHOTI'OrpaHHUKax.
[lepnienqukynsap "
HAKJIOHHAS.

ITocTpoenue
MEePIEHIUKYIApa us3

TOYKHU Ha MPpsAMYIO.

AKTyaJIn3upoBaTh
GbakTel W METOABI
IUTAHUMETPHH,
pPEIEBAaHTHBIE  TEME,
IIPOBOJMUTH aHAJIOTHH.
DopMynIHMpoBaThH
OIIpEeACIICHUS:
NIEPIEHIUKYIISIPHBIX
IPSIMBIX B
IIPOCTPAHCTBE;
olpezeyIeHne
IPsIMOH,
NEPIECHIUKYIIAPHON K
IIJIOCKOCTH.
JloKa3bIBaTh:
0
NEPIEHIUKYIIPHOCT
U JIBYX
NapajuIeIbHbIX
OpsIMBIX K  TpeTbel
MPSIMOM; TEOPEMBI O
CBA3U MEXIY
M1apaJuIEIbHOCTHIO
IPSIMBIX u ux
MEPIEHIUKYISIPHOCTD
10 K  IUIOCKOCTH.
Jloka3nIBaTh:
TEOpEMY,
BBIPAXKAFOIIYIO
NIpU3HAK
MEPIEHIUKYISIPHOCT
5 IpsAMON u
IIJIOCKOCTH; TEOPEMY
O CYIIECTBOBAaHUU U

JeMMY

- IpUMEHEHUE Ha YpOKe
paboThI B napax,
KOTOpast YUUT
LIKOJIbHUKOB KOMAaHIHOU
pabore u
B3aUMOJICICTBUIO c
JIPYTUMU J€TbMH;

-opranm3anus 1edcersa

MOTHBHUPOBAHHBIX u
3PYAUPOBAHHBIX
y4yaluxcs HaJ 170,
HEYCIEeBAIOIIUMHU
OJTHOKJIACCHUKAMHU,
JIAFOILETO MJIQIIIIM

IIKOJBbHUKAM COLIUAILHO
3HAYNMBIN OIBIT
COTpYyAHHYECTBA Hu
B3aNMMHOM ITOMOIIIH;

- BKIIYEHHE B YpPOK
UTPOBBIX pouenyp,
KOTOpbIE IIOMOTaf0T
OJAEPKaTh MOTUBALUIO
o0ydJaronmxcs K
MOJIYYEHUIO 3HAHUM,
HaJaXKUBaHHUIO
ITO3UTHUBHBIX
MEKIIMIHOCTHBIX
OTHOIIEHHM B KJacce,
TIOMOTaf0T

YCTaHOBJICHHUIO
n00posKenaTeTsHON
atMocepsl BO  Bpems
ypoKa.

O0P: "I'eometpus,
10 knacc"
https://lesson.edu.ru
/02.3/10
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Teopema 0 TpEX
HEePIEHIUKYIIpax
(mpsimast u oOpaTHas).
Yron MEKY
CKPELIMBAKOIINMUCS
[PSMBIMU. ITouck
MEePHEHIUKYIISIPHBIX
OpSIMBIX C  ITOMOUIBIO
MEePHEHIUKYIISIPHBIX
IIJIOCKOCTEMN
OpTtoronanbHoe
IIPOEKTHPOBAHHUE.
[locTtpoenue  ceueHuit
KyOa, TIPU3MBI,
MPaBUJIBHON NUpPaMUIbI
c IIOMOLIBIO
OPTOTrOHAJILHOM
npoekuuu. Cummerpus
B MIPOCTPAHCTBE
OTHOCHUTEIIBHO
mockoct. [lmockoctn
CUMMETpUH B
MHOTOTpaHHHUKAX.
ITpusnax
NEePIEeHIUKYISIPHOCTH
OpsIMOM M IIOCKOCTHU
KaK CIIEJICTBUE
CUMMETPUHU.
IIpaBunpHbIE
MHOrorpaHHuku Pacuér
pacCTOSAHUI OT TOYKH 10
wiockoctd.  CrocoOsl
OITYCTHTb
NEPIEHIUKYIISPBL:

€MHCTBEHHOCTH
MPSIMOM, IPOXOSIIEH
4yepe3 JaHHYK TOUYKY
U NEePIEHIUKYISIPHON
K JJaHHOW IIOCKOCTH.
N300paxaTh B3aMHO
HEPICHIUKYIIIPHBIC
PSMYIO u
IUIOCKOCTb.
DopMynHMpoBaTh
CBOWCTBO
HEepIEeHIUKYIsApa 110
OTHOIIECHHIO K
IIJIOCKOCTH.
[Tonyuars
IIPE/ICTABIICHHE 0
3HAYEHUU
NEepIEeHIUKYIIApa s
JIpYTUx oOnacreit
HayKu (pusuka,
JHEpPreTHKa,
Ja3epHbIE
TEXHOJIOTHH), B
peanbHOU JKU3HU
(TexHuka,
OKpY>Karo1as
00CTaHOBKA).
JlokasbIBaTh
YTBEPKACHMUS,
CBSI3aHHBIE c
MPOEKIHUEH  MPAMOU
Ha IJIOCKOCTB,
HENEePIeHIUKYIApHY
10 K OJTOM HPSIMOM.




CUMMETpHUS, CABUT
TOYKH [0 MapajuieIbHOU
npsamoit.  CaBur — mo
HelapaJuIeIbHON
MPSMOM, W3MEHEHUE
paccToaHun

Jloka3spiBaTh TEOpEMY
0 TPEX
NEPIECHIUKYIIApax U
TeOpeMy  OOpaTHYIO
TeopeMe O  Tpéx
MEPIEHIUKYIIApaX.
[Tonyuats
IpeacTaBiaeHue 00
OpPTOTrOHAJILHOM
IPOEKTUPOBAHUH.
Jloka3piBaTh TEOpEMY
0 IPOEKLUHU TOUYKH Ha
PSAMYIO. Pemars
CTEPEOMETPUYECKHE
3a/la4M, CBSI3aHHBIE C
NEePIEHIUKYISIPHOCTh
0 pSIMOU u
IJI0CKOCTH.  Pemats
MpUKJIaHbIE 3a/la4H,
CBSI3aHHBIE c
HaXO0XICHUEM
TFE€OMETPUUYECKUX
BEJNYVH. Pemars
CTEPEOMETPUYECKUE
3a/1a4y, CBSI3aHHBIE C
IPUMEHEHUEM
TEOpEMBl O  TpEX
NEPIEHINKYIISIpax,
HaXO0XICHUEM
paccTOsHUM,
ITOCTPOECHUEM
MIPOCKIUN.
CpaBHUBaThH "
aHAJIN3UPOBATh




yTBEpKICHUS c
LETbI0  BBISBJICHUS
JIOTHYECKH

KOPPEKTHBIX u
HEKOPPEKTHBIX
paccyXIeHH.
AHanmM3upoBaTh u
MOZECIIMPOBATh Ha
SI3BIKE reoOMeTpuun
pealbHbIE CUTYyaluH,
CBS3aHHBIE c
MEPIECHIUKYIISIPHOCTD
0 pSIMOU u
IJIOCKOCTH;
UCCJIEe10BATh
MTOCTPOEHHBIE

MOJIeNIU, B TOM 4HUCIIE
U C HCIOJIb30BaHHEM
annapara ajareOpsl

Vel u pacCTOAHUA

16

IToBTOpEHME: yromu
MEXIy MpsAMBIMH Ha
IUIOCKOCTH,
TPUTOHOMETPUS B
IIPOU3BOJIBHOM
TPEYroJIbHUKE, TEOpeMa
KOCHHYCOB.
IToBTOpEHMUE: yroiu
MEXIY
CKPEILIUBAIOIIMMUCS
PSIMBIMU B
IIPOCTPAHCTBE.
I'eomerpuueckue
METOABl  BBIYUCIICHUSA
yIJla MEXAY NPSIMBbIMH B

AKTyanu3upoBaTh
GbakTel W MEeTOJbI
IJIaHUMETPHH,
pElIEBaHTHBIE  TEME,
MIPOBOJIUTH AHAJIOTHH.
dopMynupoBaTh
onpeieIeHue
JIBYTPAaHHOTO  yIJIa.
Jloka3bIBaTh
CBOMCTBO paBEHCTBA
BCEX JIMHENHBIX
yIJI0B  JBYTPaHHOIO
yria.
Knaccudunuponatsb
JIByTpaHHbIE YTIbl B

- IPUMEHEHUE Ha YpOKe

paboTHI B napax,
KOTOpas YUUT
IIKOJIbHUKOB KOMAaHTHOM
pabore u
B3aUMO/IEHCTBHIO C
JIPYTUMH TE€THMU;

- HHAMBUyaIU3alus

ACATCIIBHOCTHU KaXX10I'0
yyaierocs B ee o0beMme,
YPOBHE TPYAHOCTH U
oopmienuu;

- MOJICPIKKA
pa3HooOpa3HOI
IT03HABATEIbHON

O0P: '"Teomerpus,
10 xnacc"
https://lesson.edu.ru
102.3/10
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MHOI'OTPaHHUKAX.
JIByrpaHHbII
CBoiiCTBO
YIJIOB
yria.
IlepnenqukynspHsie
miockoct.  CBOMCTBa
B3alMHO
MEePHEHIUKYIISIPHBIX
miockocreil.  [IpusnHak
NEePHEHANKYJIIPHOCTH
IJIOCKOCTEM; Teopema o
OpsMON  MepecedeHust
JIBYX IUIOCKOCTEN
NepPHEHANKYISIPHBIX
TpeTben IJIOCKOCTH.
[IpsamMoyronbsHbII
napajwiesenumnesn;; Kyo;
U3MEPEHMs,  CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuieaenunesa.
Teopema o nauaroHanu
IPSIMOYTOJIBHOTO
napajuienaenunena u
cleacTsue U3 HeE.
CrepeomeTpuueckue u
NpUKIAJHBIE  3ajauH,
CBSI3aHHbIE co
B3aUMHBIM
pacmoI0kKeHUEM
IOpSIMBIX U TUIOCKOCTH.
IloBTOpEHMUE:
CKpellMBaoIuecs
NpsiMble, MapajulelIbHbIe

YTOJI.
JIMHEHHEBIX

JBYTPaHHOI'O

3aBUCUMOCTH OT HX
IpagyCHOU MEpBL.
DopmyJIHpOBaTh
olpeziesieHue
B3aMHO
MePIEHIUKYISIPHBIX
IJIOCKOCTEM.
Jloka3bIBaTh TEOpEMY
0 MIPU3HAKE
NePHEHANKYISIPHOCT
U JIByX IUIOCKOCTEH.
DopMynIHpoBaTh
CIIELICTBUE (u3
IpU3HAKA) 0
NEePHEHANKYISIPHOCT
u IIJIOCKOCTH,
KOTOpast
NEepPHeHANKYIIIpHA
MpsIMOM, MO KOTOPOH
NEpPEeCeKarTCsl  JIBE
TIJIOCKOCTH, 9TH
MJIOCKOCTSIM.
JlokasbIBaTh
YTBEPXKIECHUS O €ro
CBOWCTBAax; TEOpPEMY
U CJIEACTBUE U3 HEE O
JTUArOHAJISX
MPSIMOYTOJIBHOTO
napajuiesienunesaa.
Pemars
CTEPEOMETPUUYECKHE
3a/1auu, CBSI3aHHBIE C
MePIEHIUKYISIPHOCTh
TIPSIMBIX u

AKTUBHOCTH pebeHka,
MIOJIOKHUTCILHOE
SMOIMOHAILHOE
MOAKPEIUICHHE
pa3IUYHBIX ee
NIPOSIBJICHUM,  CO3J1aHHE
YCIOBUI U1 ee
pa3BUTHA.




IUIOCKOCTH B
CTaHJAPTHBIX
MHororpanHukax. [lapa
napajuieIbHbIX
IUIOCKOCTEH Ha
CKPELIUBAIOIINXCS
MPSIMBIX, paccTostHuE
MEXIY
CKPEITUBAOIIMMUCS
NpPSIMBIMH B TIPOCTBIX
cutyauusax. OnyckaHue

NEPIEHAUKYIIAPOB,
BBIUHCIICHUE
pacCTOSAHUM OT TOYKH 10
TOYKHU; PSIMOIA;
IIJIOCKOCTH.
Brruncnenue
paccToaHun MEXIY
CKPEILIMBAOIIMMUCS
IPSAMBIMU € TIOMOILBIO
MEePIEHAUKYIISIPHON
IIJIOCKOCTH.
TpéxrpaHHslii yroi,
HEPaBEHCTBA TUISL

TPEXTPaHHBIX YIJIOB.
Teopema [Tudaropa,
TEOpPEeMbl KOCHHYCOB U

CHUHYCOB TUTST
TPEXTPAHHOTO yria.
DJIEMEHTHI
cheprueckon
TEOMETPHH:

TreoaAC3NYCCKUEC JIUHUN
Ha 3emiie

IUIOCKOCTEH,

HCIIONB3Ys
IJITAHUMETPUYECKHE
(bakTbl W METOBI
[IpoBoauTH
JIOTHYECKU
KOpPPEKTHBIE
JIOKa3aTeIIbHBIC
paccyXIeHus npu
perieHnu
reOMETPUUYECKUX
3a1a4, CBS3aHHBIX C
NEePHEHANKYISIPHOCTh
0 IUIOCKOCTEIA.
AHanM3upoBaTh H
MOJIETTUPOBATh Ha
SI3BIKE reoOMEeTpUH
peanbHbIE CHUTYallUH,
CBSI3aHHbBIE c
NEepPHEHANKYISIPHOCTh
0 MIPSIMBIX u
MJIOCKOCTEH.
Wccnegosath
MOCTPOEHHBIE

MOJIEJIH, B TOM YHCIIE
U C HCIIOJIb30BaHHEM
anmapara  anreOpsl.
Pemate mpukiagHbie
3a7a4M, CBSA3aHHBIE C
HaXO0XXJICHUEM
TCOMETPHUICCKUX
BEJIMYUH




MHoOrorpaHHuku

Cucremaruzanus
3HaHUM: MHOrOrpaHHuK
u ero JJIEMEHTHI.
[Tupamupa. Bunnl
nupamun. IIpaBunbHas
nupamuja. [Ipusma.
IIpsmass ¥ HaKIOHHas
npusmsl.  IIpaBunbHas
npu3Ma. [Ipsmoit
napajuieJenumnen,
MPSIMOYTOJIbHBIN
napajuienenunen, Kyo.
Breinykibie
MHOTOTPaHHUKH.
Teopema Diinepa.
IIpaBunbpHbIE u
II0JIyTIpaBUJIbHBIE
MHOTOTPaHHUKHU

Pabotath c
y4eOHUKOM: 3a/1aBaTh

BOIIPOCBI, JieNnaThb
3aMe4aHus,
KOMMEHTapHUH.
AHanusupoBarb
pelieHne 3aJ1a4H.
PucoBars BbIIyKIIBIE
MHOTOTPaHHUKHU c
3a/1aHHBIMU
CBOMCTBAMM;
BOCCTaHABJIMBATh
o0wmit BUJI
BBIITYKJIOTO

MHOTOI'paHHHKA IO
JIBYM €r0 IMPOEKIIUSAM.
Jloka3pIBaTh
CBOMCTBA BBIITYKJIOTO
MHOTOTPaHHUKA.
PucoBars BbIIyKIIbIE
MHOTOTPaHHUKH c
pasHOM  DUJIEPOBOU
XapaKTEPUCTUKOM;
UCCIIEI0BATh
BO3MOXHOCTH
NOJIYYeHUS
pe3yibTaTta npu
BapbUPOBAHUU
naHHbIX. JloKka3biBaTh
CBOMCTBA
MPaBUITLHBIX
MHOTOTPaHHUKOB.
[InanupoBath
IIOCTPOCHHE

- IpUMEHEHUE Ha YpOKe

paboThI B napax,
KOTOpas YUUT
ITKOJIBHUKOB KOMaHTHOM
pabore u
B3aHUMOJICHCTBUIO c
JIPYTUMU JETHMU;

- UHAUBUAYaTU3aLHs

JeATEIbHOCTH Ka)XI0r0
ydamierocsi B ee oobeme,
YPOBHE TPYAHOCTH U

oopmnennu;

- HOJIEPIKKA
pa3zHo00pa3HOM
II03HABATEJIbHOM
AKTUBHOCTH pebeHka,
HOJIOKHUTEIBHOE
HMOILMOHATBHOE
MOJIKPETICHHE
Pa3INYHbIX ee
MPOSIBJIEHUM,  CO3/IaHHE
YCIIOBHM JUIst ee
pa3BUTHSL.

O0P: "I'eometpus,
10 knacc"
https://lesson.edu.ru
/02.3/10
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IMpaBUJIbHBIX
MHOI'OIrpaHHUKOB Ha

MOBEPXHOCTAX
JIPYTUX TpPaBUIbHBIX
MHOTOTPaHHHUKOB
[TonsiTue BekTOpa Ha | AKTyaJu3UpOBaTh - npuMeHeHue Ha ypoke | DOP: "I'eomerpus,
MJIOCKOCTH u B | pakThl M  METOJbI | PaOOTHI B napax, | 10 kmacc"
npoctpancTBe. CyMMa U | TUTAHUMETPHH, KoTopast yuut | https://lesson.edu.ru
pPa3HOCTh BEKTOPOB, | PEJICBAHTHBIC  TEMe, | IIKOJIBHUKOB KomaHHou | /02.3/10
IIPABUJIO IPOBOAUTH AHAJIOTHUHU. | paboTe U
napajuieNienunenaa, OnepupoBatb B3aMMOJICHCTBHIO C
YMHOXEHHE BEKTOpa Ha | MOHATHSAMHU: BEKTOp | IPYTMMH J€TbMU;
YHCIIO, pa3joXKeHue | Ha TUIOCKOCTH U B | - BKIIOUYEHHE B YPOK
BEKTOpa o 0a3ucy Tpéx | MpOCTPAHCTBE; UTPOBBIX npoueayp,
BEKTOPOB, HE JIeXKAIIUX | KOMIUIAaHAPHBIE KOTOpBIE MOMOTal0T
B OJIHOM IUIOCKOCTHU. | BEKTOpbI. [IpuBOAUTE | OAEpKaTh MOTHUBALIUIO
CxkansipHoe pUMEPDI oOyJaromuxcs K
IIPOU3BEICHUE, ¢buzneckux HOJIyYEHUIO 3HaHUH,
BBIYHCIICHHE yria | BEKTOPHBIX BEJIMYMH. | HAJTAXKUBAHUIO
Bexkrops! B
12 | mexxay Bektopamu B | OcBamBaTh TIpaBWIIA | TO3UTHBHBIX
IIPOCTPAHCTBE
IIPOCTPAHCTBE. BBITIOJTHEHUS MEXJITMYHOCTHBIX
IIpocreiimne 3amaum C | IEHCTBHM CJIOXKEHHs | OTHOUIEHUMM B  KJlacce,
BEKTOpaM u BBIYMTAHUS | IOMOTAIOT
BEKTOPOB, YCTaHOBJICHUIO
YMHOXXEHHUSI BEKTOpa | JOOpOKenIaTeNbHOM
Ha YHCIIO. | aTMOC(Eepbl BO  BpeMs
Jloka3blBaTh NpHU3HAK | YPOKa;
KOMILJIaHApPHOCTH -yBEJIMYEHNE J0JIN
TPEX BEKTOPOB. | CAMOCTOATEIbHOMN
Jloka3piBaTh Teopemy | pabOThl  ydaliuxcst B
0 pa3I0kKEHUM | TIpoliecce o0y4eHus,
A1000ro BEKTOpa IO | YCHJIEHHWE POJIM YMEHUH
TpEM JAHHBIM | U HaBBIKOB
HEKOMIUTAaHAPHBIM CaMOCTOSITEIIbHOM
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IToBTOpEHME,
00001IeHHE U
CHCTEMAaTH3allHs
3HAHUM

BEKTOpaM OpraHu3aIu

YUaIIUMHUCS CBOEH

y4eOHO-TI03HaBaTEIbHON

JIEATEIIbHOCTH.
O0o0maroree Pemars - MOJIIEPIKKa Tpenaxep "Oo6mako
MOBTOPEHHUE TMOHATUI U | CTEpEOMETPUYECKUE | Pa3sHOOOpa3HOM 3HaHUN".
METOJIOB Kypca | 3aja4u Ha | IO3HABaTCIbHOM MaremMaruka. 10
reometpun 10 kiacca, | 10Ka3aTeabLCTBO AKTUBHOCTH peOeHKa, KJ1acc
CUCTEMATHU3ALUS MaTeMaTHYECKUX MOJIOKUTEIBLHOE https://physicon.ru/
3HAHUH. Hcropust | OTHOIICHMIA, AMOIMOHAIBHOE eor-list/2-
Pa3BUTHSL CTEPEOMETPUH | HAXOXKICHUE MOIKPETUICHHE matematika
KaK HayKd U €€ pojb B | TCOMETPUUECKUX pa3INYHBIX ee
Pa3BUTHUU COBPEMEHHBIX | BEITMYHMH (nuH, | IPOSIBIICHUH, CO3/TaHHE
WH)KEHEPHBIX U | yIJIOB, IJIOIIAJEH, | YCIIOBHM JUIS €€
KOMIThFOTEPHBIX 00BEMOB). pa3BUTHS;
TEXHOJIOTHH Hcnonb3oBare  1pH | - YBEIUYEHHUE TOTU

pEIICHUN CaMOCTOSTENLHON

CTEPEOMETPUUYECKUX
3a;aq
MJIAHUMETPUIECKUE
(bakTbl U METOBI
[IpoBoauThH
JIOTHYECKHU
KOpPPEKTHBIE
JIoKa3aTeIbHbIE
paccyXIeHus pu
pelIeHn
CTEPEOMETPUUECKUX

U TUIAHUMETPUUYECKHUX
3aga4y. CpaBHUBATH U
aHAJIM3UPOBATH

peanbHBIE CHUTYallUH
H BBISBJIATE
BO3MOXHOCTh eé

paboTHI yyanumxcs B
npoiiecce 00ydeHus,
YCUJIEHHUE PO YMEHUI
Y HaBBIKOB
CaMOCTOSITEIILHOU
OpraHHu3aIu’
yYaIIMMHUCS CBOEH
y4eOHO-TI03HaBaTEIbHON
JeSITeIbHOCTH;

- UCIIOJIb30BaHUE
BO3MOYKHOCTH  OIICHKH,
KOJUIEKTHBHON OICHKU U
CaMOOIICHKH KaK
crocoba MOTHBAI[AA
yUCHHKa, pa3BUTHUS
TaKUX  KadecTB,  Kak
CTpEMIICHHE  YYHTHCH,
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MOJICIUPOBAHUS  Ha
SI3BIKE TCOMETPHH.
MoaenupoBath
pPEATbHYIO CHUTYAIUIO
Ha SI3BIKE TEOMETPHUU
u HCCIIEIOBATh
MIOCTPOEHHBIE
MOJICTIH, B TOM YHCJIE
U C MCIIOJb30BaHUEM
ammapara  anreOphl.

Hcnone3oBath
KOMIIBIOTEPHBIE
IPOrpamMMBbl npu
pelIeHnn 3a7ad4.
[Tonyuars
MPEACTABIICHUE 0
F€OMETPUU KAK O
pa3BHUBAKOLLIEHCS

HayKe, HCCIEeAYIoUIeH
OKPYXKalOIMK MM,
CBA3aHHOMN c
peabHBIMU
00BbEKTaMH,
IIOMOTAIOIIEN PEIINTh
peanbHbIe
KU3HEHHBIE
CUTyallud O  pOJH
CTEpPEOMETPUN B
pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX u
KOMITBIOTEPHBIX
TEXHOJIOTHIA.
CpaBHuBatTh u

CaMOCOBEPIICHCTBOBATEC

o, 00BEKTHBHO
aHAIM3UPOBATH u
OIICHUBATh CBOIO
JEATEIbHOCTD,
CTUMYJIHPOBATH
[IO3HAHHE




aHAJIM3UPOBATh
YTBEPKACHUS

C

L ECIIBIO BbISABJICHUA

JIOTUYECKU
KOPPEKTHBIX
HEKOPPEKTHBIX
pacCyKIeHU.
Hccnenosatp
IIOCTPOEHHBIE
MOJIEIIH.
Hcnone3oBath

I (PPOBBIE PECYPCHI

n

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102




11 KJIACC

OcHoBHOE OcHOBHBIE BUIBI CpencrBa DJIeKTPOHHbIE
Ne HaumenoBanue Kouunu
NMpPorpaMMHoe AeATeIbHOCTH peaju3zanuun (uudpossbie)
n/ pa3iesioB u TeM €CTBO
cojiepsKaHue yualuxcst BOCIIUTATEIbHOIO o0pa3oBaTe/bHbI
n y4eOHOro nmpeaMera | 4acoB
NMOTEHINAJIA YPOKA e pecypchbl
[ToBTOpEHME: AKTyanu3upoBaTh -yCTaHOBJICHUE O0P: "I'eometpus,
KOOPJAMHATHI BEKTOpa Ha | GaKkThl ¥ METOJBI | JOBEPUTEIbHBIX 11 xmacc"
IJIOCKOCTH u B | INIJAHUMETPHH, OTHOIIICHUH mexay | https://lesson.edu.ru
IPOCTPAHCTBE, pelieBaHTHBIE  TEME, | yUUTEIIeM u ero | /02.3/11
CKaJIsipHOE IPOBOJUTH AHAJIOTHUU. | YYEHUKAMHU,
IIPOU3BEICHUE CBOIUTH NEUCTBUS C | CHOCOOCTBYIOLIMX
BEKTOPOB, BBIYUCIICEHUE | BEKTOPAMH K | IOBUTUBHOMY
yria MeXJy BEKTOpaMH | aHaJIOTMYHBIM BOCITPHUSITUIO yUAIITUMUCS
B MPOCTPAHCTBE. | ACHUCTBUSIM ¢ HX | TpeOOBaHUN U TPOCKHO
VYpaBHeHue psIMOM, | KOOpJIMHATAMH. YUUTEIISA, TPUBIICYECHUIO
npoxojsiiei yepes nBse | BcmomMHUTH ux BHUMAaHUS K
TOYKH. VYpaBHeHue | onpeneneHue oOcyxaeMoll Ha ypoKe
IJIOCKOCTH,  HOPMallb, | CKaJSIPHOTO uHpOopMaIuy,
AHanmuThueckas {5 | YPABHEHNE TUIOCKOCTH B | yMHOKEHUA M €ro | aKTHBH3ALNH ux
TEOMETPHUS oTpe3kax.  BekrTopHoe | cBoiicTBa. BeuncnsaTh | mO3HaBaTEIbHOMN
IIPOU3BE/ICHUE. c MIOMOLIBIO | JESATENIbHOCTH;
JIuneiinbie CKJIIPHOTO - YBEJIIMYEHUE  JIOJIU
HEPAaBEHCTBA, JMHEMHOE | yMHOXKEHHSI  JUJIMHBI | CAMOCTOSITEIIbHON
IpOorpaMMHUpOBaHUE. BEKTOPOB, yriael | paboThl  ydamuxcst B
AHaMTUYECKHE MEXITY HUMH, | TIpoIecce oOyueHus,
METO/Abl pacuéra yria | yCTaHABIMBATH YCWJIEHHE POJIM YMEHHU
MEXIy TPSIMBIMH U | MIEPIECHIUKYISIPHOCTD | U HaBBIKOB
MJIOCKOCTSIMU B | BEKTOPOB. BBIBOIUTH | caMOCTOSATENBHOMN
MHOTOT'PaHHHUKAX. ypaBHEHUE OpraHu3au
dopMyna  pacCTOSHHS | MIIOCKOCTH U | yYallUMHCS cBOeH
OT TOYKHU /10 TJIOCKOCTH | (POpPMYILy paccTOSHUS | yueOHO-ITO3HABATEIbHON
B KOOpAMHATax. | OT TOYKHU JI0 | NeSITeNbHOCTH;
Haxoxnenue IIockoctu. Pemath



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

pacCTOSIHUN OT TOYKH JI0
IUIOCKOCTH B Kybe U
NPaBUJIBHON MUpaMue

3a/1a4u, coueras
KOOpJIMHATHBIN u
BEKTOPHBI METO/BI.
[IpoBoauTh
JIOTUYECKH
KOpPPEKTHBIE
JIOKa3aTelIbHbIE

paccyXaeHHs npu
peleHUH

TE€OMETPHUCCKUX
3a7a4 Ha IPUMEHECHNE
BEKTOPHOKOOPAWHATH
oro MeToJa.
AHanu3upoBarhb u
MOZEIHPOBAThH Ha
S3BIKE T€OMETPHH
peanbHBIe CUTYAIHH,
CBSI3aHHBIE
BEKTOpaMH u
KOOpJIMHATAMHU.
HccnenoBath
IOCTPOCHHBIE

MOJIENIH, B TOM YMCJIE
U C HCIIOJIb30BAaHUEM
anmapara  anreOpsl.
Hcnonp3oBarh
KOMITBIOTEPHBIC
MPOTrPaMMBI.
3HAKOMHUTHCS C
HUCTOpHUEN  pa3BUTHUA
MaTeMaTUKU

[ToBTOpEHME,
00001eHNE U
CHUCTEMaTH3aITUS

15

Ceuenns
MHOTOTPaHHHUKOB:
CTaH/IaPTHHIC

Ctpoutb
Pemartnb
CTEPEOMETPUUYECKUE

CCUCHUs.

- IOJI/IEPIKKA
pa3HooOpa3HOI
IT03HABATEIbHON

Tpenaxep "OOnaxo
3HaHUK".
Maremaruka. 11




3HAaHUHU

MHOTI'OI'PaHHHUKH, METOJ
CIIEI0OB,  CTaHAApTHbBIE
IUIOCKOCTH,
nepeceueHus MpsMbIX U
IIJIOCKOCTEM.
[TapayienpHbie NpsMbIE
u IUIOCKOCTH:
HapajuleJIbHbIE CEUEHUs,
pacuér OTHOILEHUH,
YTIIBI MEXTY
CKPELMBAOILUMUCS
HPSMBIMH.
[TepnenaukynspHble
npsMble ¥ TJIOCKOCTH:
CTaHJapTHbIE napsl
NEePIEHANKYISIPHBIX
IUIOCKOCTEH M MpPSMBIX,
CUMMETPHUHU
MHOTOTPaHHHUKOB,
TeopeMa 0 TPEX
NepIeHINKYIISpax,
BBIUUCIICHUS JUIMH B
MHOTOTpaHHHUKAX.
[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB,
bopmyIbI TUTST
TUIOIIAAEH,
COoOOpaxeHust Moa00usl.
IImomaan ceueHuu
MHOTOI'PaHHHUKOB:
ioniaau
[IOBEPXHOCTEH,
pa3pe3aHusi Ha 4YacTH,
Cco00paxxeHus moao0us

3a1a49u Ha
JI0Ka3aTeJIbCTBO
MaTeMaTHYSCKUX
OTHOIIICHUH,
HaX0XKICHUE
TEOMETPHUYECKUX
BEJINYNH (mouH,
YTJIOB, IJIoUIaAeH,
00BEMOB).

Hcnonws3oBare  mpu
pelLeHuu
CTEPEOMETPUYECKUX
3a1a4
IUTAHUMETPUYECKHE
(GakTel UM  METOJBI.
[IpoBomuTh
JIOTMYECKHU
KOPPEKTHbIE
J0Ka3aTeJbHbIE
paccyXIeHus npu
pelieHnn
CTEPEOMETPUYECKUX
3amad. CpaBHHBATh U
aHaJIM3UPOBATh
peayibHblEe CUTYyallUH
U BBISIBIISITh
BO3MOXHOCTb eé
MOJIETUPOBAaHUs  Ha
A3bIKE  TEOMETpPHH.
MopenupoBatb
pEAbHYIO CHUTYaIUIO
Ha S3BIKE T'€OMETPHUHU
u HCCJIEIOBATh
IIOCTPOECHHBIE

AKTUBHOCTH peOeHKa,
MIOJIOKHUTCILHOE
SMOIMOHAILHOE
MOAKPEIICHUE
pa3IUYHBIX €
MIPOSIBIICHUH, CO3aHUE
YCJIOBUU JIJISI €€
pa3BUTHSL;

- YBEJIMYEHUE J0JI1
CaMOCTOSTCIBLHOMI
paboTHI yJanuxcs B
npoiiecce 00y4deHus,

yCUJICHUE POJI YMEHUN

1 HaBBIKOB
CaMOCTOSITEILHOMN
opraHu3aluu

YYaIIUMUCS CBOEH

y4eOHO-TI03HaBATEILHOM

JIeITEIIbHOCTH;

- HCIIOJIBb30BaAHHC
BO3MOXHOCTH OIICHKH,

KOJUIGKTUBHON OIIEHKHU

u

CaMOOILICHKH KakK

crocoba
YUEHHKa,

MOTHBALUU
pa3BUTHS

TaKHuX Ka4dcCCTB, KakK

CTpEeMJICHHUE

YUHTHCH,

CaMOCOBCPIICHCTBOBATHC

1
AHAJIIN3UPOBATH

, 00BEKTHUBHO

u

OLICHUBATh CBOIO

JeSATEIbHOCTbD,
CTUMYJINPOBATh
IIO3HAHUE

KJIacCcC
https://physicon.ru/
eor-list/2-
matematika
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MOACIN, B TOM YHUCIIC
n C HUCIOJb30BAHHECM

anmapara  anreOpbl.

Hcnons3oBats

KOMIIBIOTEPHbIE

MIPOrpamMMbI npu

pelIeHnH 3a1a4
O6vém Tema. OO6bBEM | CBOOOAHO - mpuMeHeHue Ha ypoke | DOP: "I'eomerpus,
MPSAMOYTOJIBHOTO ONepUpOBaThH paboThl B napax, | 11 kmacc"
napaieNenunesa. HNOHATHAMH:  00BEM | KOTOpas yuur | https://lesson.edu.ru
3amaun 00 yABOGHUU | Tena, 00bEM | IIKOJIBHUKOB KoMaHaHoi | /02.3/11
Kyba, O KBazgparype | IpsSIMOYTOJIHLHOTO pabote U
Kyba; 0 TpHUCEKIUH | mapauielenumnena. B3aMMOJICHCTBHIO C
yria. dopmMynupoBaTh JIPYTUMH JETHMU;
CrepeoMeTrpuueckue OCHOBHBIE CBOWMCTBA | - BKIIOUEHHE B YpOK
3ajjauu, CBSI3aHHBIE C | 0OBEMOB. UTPOBBIX nporenyp,
00BEMOM Jloka3pIBaTh TEOpPEMY | KOTOpBIE MOMOTaloT
IPSMOYTOJIBHOTO 00 00BEMe | oJIepKaTh MOTHBALIUIO
napasenenunesa. IPSMOYTOJIBHOTO o0yyaromuxcs K

O6mEM [MpuknagHpie  3ama4d, | HapayieNenuesa, MOJTyYESHHUTO 3HaHWUH,
17 | cBsa3aHHBIE C | cmencTBUs U3 HeEE. | HAJTAXKUBAHUIO
MHOTOTpaHHHKA N

BBIUUCIIEHHEM 00béMa | Pa3pesarts MTO3UTHUBHBIX
IPSMOYTOJIBHOTO MHOTOI'paHHHKH, MEKITMYHOCTHBIX
napaieNenue/a. MepeKIIaIbIBaTh OTHOIIEHWHA B  KJacce,
O6BéM IIPSAMOM | YacTH. Pemats | momoraror
MIPU3MBI. CTEPEOMETPUYECKHE | YCTAaHOBIICHHIO
CrepeomeTrpuueckue 3aJauu, CBS3aHHBIE C | JOOpPOXKENTATENbHOM
3aJaud, CBSI3aHHBIE C | BBIYHCICHHEM aTMocdepsl BO  BpeMs
BBIUHCIICHHEM OO0BEMOB | 00BEMA YPOKa;
PSIMOMA NPU3MEIL. | TPSIMOYTOJIBHOTO -yBEJIIMYCHHE J0JIN
[Tpuknaanple  3ajmaud, | Hapaysenenunena, CaMOCTOSITENTbHOU
CBsA3aHHbIE C 00bEMOM | mpu3Mbl. CpaBHUBATH | pabOTHl  ydalquxcst B
npSAMOi NpPU3MBIL. | U aHaJTU3UPOBATh | IpolLecce o0y4eHus,
Berauciienne  00bEMOB | YTBEpKICHUS C | ycusieHHe poiM yMEHWH
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Te c MOMOIIbIO
ONPEAEIEHHOTO
WHTEerpaa. O0BEM
HAaKJIOHHOMN [IPU3MBI,
nupamunel.  Dopmyna
00BéMa MUpaMUIbI.
OtHouieHHe  00bEMOB
nupaMul ¢ O0ImUM
YTJIOM.
Crepeomerpuueckue
3aJauM, CBSI3aHHBIE C
00béMaMH  HAKJIOHHOMU
MIPU3MBI, MUPAMHU/IBL.
IIpuknagueie 3amayu 1o
TemMe «OOBEMBI TN,
CBSA3aHHbIE C O0BEMOM
HAKJIOHHOM MPU3MBIL,
MTUPAMH/IBI.
[Ipumenenne 0OBEMOB.
Brruncnenne
paccTosiHUS bi (0]
IUIOCKOCTH

LENbI0  BBIABIICHUS
JIOTUYECKU
KOPPEKTHBIX u
HEKOPPEKTHBIX
pacCyKIeHU.
AHanusupoBarb u
MOJIETHPOBATh Ha
SI3BIKE reOMETPUU
pealibHbIe CHUTYaIlHH,
CBSI3aHHBIC c
00BEMOM
IPSIMOYTOJILHOTO
napasuieNienumnena,
MPU3MBI, TUPAMUJIBL.
Hccnenosatb
MOCTPOEHHBIE

MOJIeNId, B TOM YHUCIE
U C HUCIOJIb30BAHUEM
anmapara  anreOpsl.
BpIBOIUTE OCHOBHYIO
HHTETrpalbHYIO
bopmymy TUIS
BBIYUCIICHHUS] O0BEMOB
TEN. JlokasbIBaTh
TeopeMy 00 00bEMe
HAKJIOHHOM IIPU3MBI
Ha npuMepe
TPEYTrOJIbHON IIPU3MBI
U Ui TPOU3BOJIBHOM
npu3Mel. Jloka3bIBaTh
TeopemMy: 00 00béMe
MHUPaAMU/IBI,
(dhopMynupoBaTh

CICACTBUA H3 HCC!

u HAaBBIKOB
CaMOCTOATEIIbHOMN
OpraHu3aluu
YYaIIUMHUCS CBOEH
y4eOHO-TI03HABATEIbHOMN
JeSTEIbHOCTH.




00BéM yCeuEHHOU

MMUPaAMU/IBI.
BoiBoauts  popmyny
JUTSt BBIYUCIICHUS
00BEMOB  yceu€HHOI
TTAPAMHUJIBI
Humuaapudeckas CBoOoaHO - npuMmeHeHue Ha ypoke | DOP: "I'eomerpus,
IIOBEPXHOCTb, OIIepupOBaAThH paboThI B napax, | 11 xmace"
oOpa3yroiue TOHSTHSIMH: KOoTOpas yauT | https://lesson.edu.ru
TUAJTUHIPUYECKOM HUTHHAPUYECKast IKOJILHUKOB KomaHaHou | /02.3/11
MOBEpXHOCTHU. LIUIUHIp. | MOBEPXHOCTS, pabote u
IIpssmoin KpyroBoy | mwimHAp.  M3ydars | B3aMMOJIEHCTBUIO c
LUTHHIIP. [Tnomanp | cnocoObl  MOMYYEHHS | APYTUMU AE€THMU;
MMOBEPXHOCTHU HUAJTUHAPUYECKON -opranu3anusi  medcrsa
munHapa. KoHuyeckasi | MOBEpXHOCTH, MOTHUBHPOBAHHBIX u
MMOBEPXHOCTb, HUIMHAPA. 3PYAUPOBAHHBIX
oOpa3yrorue N3o6paxatsb yyanmxcs HaJ ux
KOHMYECKOU HWIMHAP W €ro | HeyCHEBAIOIUMH
noBepxHocTu.  KoHyc. | ceueHus MIOCKOCThIO. | OJJTHOKIACCHUKAaMHU,
Tena BpateHus 24 CeueHnue kKoHyca | CBOOOHO JTAIOIIIETO MJIaAIIAM
MIJIOCKOCTBIO, ONepUpOBaThH IIKOJIbHUKAM COIIUAIbHO
napasieabHON TIOHATHUSIMH: 3HAYUMBbIN OTIBIT
IJIOCKOCTH OCHOBAHHUSA. | KOHMYECKas COTpYyAHHYECTBA u
Y ceu€HHbIi KOHYC. | TOBEPXHOCTh, KOHYC, | B3aUMHOU MOMOIIIH;

N300paskeHre KOHYCOB
U YCEYEHHBIX KOHYCOB.
[Tnomane O60KOBOM
ITOBEPXHOCTH W IOJHON
MIOBEPXHOCTU  KOHYCA.

Crepeomerpuueckue
3aa4u Ha
JI0Ka3aTeIbCTBO u
BBIUHCIICHUE,

MOCTPOEHUEM CEYEHUU

YCEUEHHBIM  KOHYC.
N3yuars CIIOCOObI
NIOJTyYEHUS
KOHUYECKOM
MIOBEPXHOCTH,
konyca. HM3ob6paxaTh
KOHYC M €ro CEeueHus
IJIOCKOCTBIO,
MpOXOJsIIE  Yepe3
0Ch, U IJIOCKOCTBIO,

- BKJIIOYEHHE B YpOK
UTPOBBIX pouenyp,
KOTOpbIE MOMOTal0T
MOJ/IEP)KaTh MOTHBAIIUIO
o0yJaromuxcs K
TOJIYYEHUIO 3HAHUM,
HaJaXUBaHUIO
TTO3UTUBHBIX
MEXKIUYHOCTHBIX
OTHONIICHHM B KJjacce,
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HWIMH]IPA, KOHYCa.
[Ipuknagneie  3amauu,
CBSI3aHHbIC C
muwmaapoMm. Cdepa u
map. [Tepeceuenue
cheppl u mapa
wiockocteio.  Kacanue
miapa u cepsl
IUIOCKOCThIO. Bua wu
n300paxeHue niapa.
YpaBHeHue cdepsbl.
[Tnomane chepbr u e
qacTeu. Cummetpust
chepnl u mapa.
CrepeomMeTrpuueckue

3a71a9u Ha
JI0Ka3aTeNbCTBO u

BBIYHCJICHHE, CBSI3aHHbBIE
co cdepoii U 1IAPOM,
MOCTPOCHUEM ux
CEUYCHHMI IIOCKOCTBIO.
[Mpuknanueie  3amayu,
CBs3aHHbBIE CO chepol u
mapom.  [loBTopenue:
OKPYXHOCTh Ha
IJIOCKOCTH, BEIYMCIICHUS
B OKPYKHOCTH,
CTaHJapTHBIE TOJ00US.
Paznuunnie

KOMOHWHAIIUU TeN
BpalllCHUS u
MHOTOTPaHHHUKOB.

3amgaun o teMe «Tema u
MOBEPXHOCTHU BpaIlleHUs

NEePIEHANKYISIPHON K
OCH. BremBoautn
hopmysl JUTS
BBIYUCIECHUSI OOKOBOI
u MTOJTHOM
IIOBEPXHOCTEH  Tell
BpaieHus.  Pemiars
CTEPEOMETPUUYECKHE
3aJla4d, CBSA3AaHHBIE C
TeJaMu  BpalleHus,
HaXOXKIEHUEM
IJIOIAau OOKOBOM M
TTOJIHOM

IOBEPXHOCTH,
HOCTPOCHUEM
CCUCHUM.
Hcnons3oBate  npu
pelieHnn 3aj1a4
IJIaHUMETPUYECKHE
(GakTel M METOJBI.
CpaBHuBaTh "
aHAJIN3UPOBATh
YTBEPKACHUS C
LENbI0  BBIABIICHUSA
JIOTUYECKH
KOPPEKTHBIX u
HEKOPPEKTHBIX
pacCyKJIeHHM.
AHanmM3upoOBaThH u
MOJIETUPOBATh Ha
A3BIKE reOMETPHUH
peaJIbHbIE CUTYalUH,
CBSI3aHHBIE c
KOHYCOM u

ITIOMOTal0T
YCTaHOBJICHHUIO
T00porKenaTeIbHON
atMocepsl BO Bpems
ypOKa.




UIHH]IPOM.
HccnenoBath
MOCTPOCHHBIE
MOJIENIN, B TOM YHCIIE
U C HUCIOJIb30BAHUEM
anmapara  anreopsl
AKTyanu3upoBaTh
(bakTel W METOABI
IUTAHUMETPHH,
pElIeBaHTHBIE  TEME,
MPOBOJAUTH AHAJIOTUU.
CBo6o11HO
OTIepUpPOBATH
noHsiTusiMu: chepa u
niap, LEeHTp, paguyc,
nuamerp cdepsl U
mrapa. HccienoBath
B3aMMHOE
pacrosoxxeHue
cdepsl U TUIOCKOCTH.
dopMynHMpoBaTh
olpezeyieHne
KacaTeJIbHON
IUIOCKOCTH K cdepe.
JIoKka3bIBaTh TEOPEMBI

0 CBOICTBE u
MIpU3HaKe
KacaTeJIbHOM
IJIOCKOCTH.
BeiBomute  popmymy
TS BBIUMCIICHHS
IJI0LIAN cepsl

yepe3 paauyc cdepsl.
Pemats




CTePEOMETPUYICCKUE
3aJauu, CBSA3aHHBIE CO
chepoit wu 1mapom,
HaXO0XKJICHUEM
Iomaau cdepsl u eé
4acTeH, OCTPOCHUEM
ceyeHHil cdeppl U

niapa.

AHanu3upoBath u
MOJIEITUPOBATh Ha
SI3BIKE reoMeTpuun

peaibHbIe CHTYallUH,
CBSI3aHHBIC C IIAPOM
u cdepoii. Pemars
IpOCThIC 3aJaud, B

KOTOPBIX
urypupyror
KOMOHWHAIIUU Tl
BpAaIICHUS u
MHOTOTPaHHHKOB.
Hcnons3oBare  mpu
peleHuu 3amad,
CBSI3aHHBIX co
chepoit u mapoMm,
TUTAHAMETPUYCCKHE

(bakTbl U METOJBI
Pemarsn

CTEPEOMETPUUECKHUE
3aJlauyi, CBS3aHHBIC C
TE€JlaMH  BpAILCHUA,

MOCTPOEHUEM
CEUYEeHU N Tl
BpAILICHUS, c

KOM6I/IH8.LII/I$IMI/I TCJI




BpalCcHUs u

MHOTOTPaHHUKOB.
[IpoBoauTH
JIOTHYECKHU
KOPPEKTHBIE
JIOKa3aTeIIbHBIC
paccyXIeHHs npu
perieHnu
T€OMETPUUYECKHUX
3a1a4, CBS3aHHBIX C
NEPIEeHIUKYIIPHOCTh
0 IUIOCKOCTEIA.
AHaIM3UpoOBaTh u
MOJIETTUPOBATh Ha
SI3BIKE TrCOMETPUU
peanbHbIe CHUTYallUH,
CBsI3aHHBIE c
MHOTOTPaHHUKAMH.
Wccnegosath
MOCTPOEHHBIE

MOJIETIN, B TOM YHCIIE
U C HCIOJIb30BAHUEM
annapara ajareOpbl

IImomraan
MIOBEPXHOCTU U
00BEMBI KPYTJIBIX TET

O0BéM HUATUHIPA.
Teopema 00 o00béMe
IPSIMOTO IAH]IPA.
[Tnomanu OokoBOW U
IIOJIHOM  ITOBEPXHOCTH
HUWIMHIpa. Beruucienue
00BEMOB Tem c
TIOMOIIIBIO
OIPENIENIEHHOTO
WHTETpaa. O06BéM
KOHYcCa. [Tnomann

CB0060IHO
OTIepUpPOBATH
MOHATUSAMH:  00BEM
Tena, TLJI0IIATh
TTOBEPXHOCTH.
dopMynpoBaTh
OCHOBHBIC CBOMCTBa
00BEMOB.
Jloka3bIBaTh
TeopeMbl: 00 00BEMeE
HUJTUHIPA; 00

- IPUMEHEHUE Ha YpOKe

paboThI B napax,
KoTOpast YUUT
IIKOJTEHUKOB KOMaHTHOU
pabore u
B3aUMOJICICTBUIO c
JIPYTUMH JICTHMH;
-aKTHBH3AIIUS
CaMOCTOSITCIGHOCTH U
cBO0OIBI
WHIMBUTYaTbHBIX

O0P: '"Teomerpus,
11 xnacc"
https://lesson.edu.ru
/02.3/11
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OOKOBOM H  TIOJHOM
MOBEPXHOCTH  KOHYcCA.
CrepeomMeTpHyeCcKHe
3aa4uM, CBSI3aHHBIC C
BBIYUCIICHHEM O0BEMOB
UIHHIPA, KOHYycCa.
[TpuknagHbIe 331349 10
TeMe «O0BEMBI u
TUTOIIAM TTOBEPXHOCTEH
ten. OObEM 1mapa u
IapOBOTO CEeKTOpa.
Teopema 00 o00BEME
mrapa. [Tnomans cdepsi.
CrepeomeTpuieckue
3aJjaud, CBSI3aHHBIE C
BBIYHCIICHHEM OO0BEMOB
nrapa, IIaPOBOTO
CETMCHTA, IapOBOTO
cekropa. Ilpuknannsle
3aaun o TeMe
«O0BEMBI TEI»,
CBs3aHHBIE C O0BEMOM
mapa ¥ IUIOIAJbI0
chepsl.  CooTHOIIEHUS
MEXTY TUTOMIA/ISIMH
MTOBEPXHOCTEU 51
00béMaMH  TIOTOOHBIX
ten. IlomoOHbie Tenma B
MIPOCTPAHCTBE.
N3menenune oobEéMa npu
MOJO0MH.
CrepeomeTrpuueckue
3aJlauM, CBSI3aHHBIC C
BBIUHCIICHHEM OO0BEMOB

00BéMe KOHYca.
BeiBoguts  popmyisl
L BBIYUCIICHHSI
o0BéMa  yCce4€HHOTO
KoHyca. MccienoBarb
MIOCTPOCHHBIE
MOJICITA, B TOM YHUCIIC
U C HUCIOJb30BaHUEM
ammapara  anureOphl.
3HaTh BO3MO>KHOCTH
pelieHusT 3amad  Ha
IIOCTPOCHHE
UPKYJIEM u
JIMHEHKOMH, 0
KJIACCUYECKHUX
Hepa3pernMbIX
3agadax. CB0OOIHO
OTIEPUPOBATH
MOHSTUSIMH: [IAPOBOM
CerMEHT,  IIapOBOMU
CJIOH, 1apOBOM
CEKTOp, OCHOBaHHE U
BBICOTA CerMeHTa,
OCHOBAaHHE M BBICOTA
1apOBOTO cIIos1.
BoeiBoauts  popmyssl
TSt HAXO0XKJICHHS
00BEMOB  IIAPOBOTO
CeTMEHTa, IIapOBOTO
CeKTOpa,  IUIOLIAAU
cheprl. Jloka3wpiBaTh
TeopeMy 00 00BEMe
mapa. Pemars
CTEPEOMETPUUECKHE

MPOSIBJICHU I
o0yyJarommxcs;
-MH/IUBUTyalTu3allUs
NESATEIbHOCTH  KaX0ro
ydamierocst B ee oobeme,
YpOBHE TPYOHOCTH H
odopMIICHUH;




T u Iomaaei
MMOBEPXHOCTEN

3aJauu, CBSI3aHHBIC C
00BEMOM nrapa,
IIAPOBOTO CErMEHTA,
IIApOBOTO  CEKTOpa,
oML  CQEPHI.

CpaBHuBarb u
aHAJIM3UPOBAThH
YTBEPKICHHS C

11(SA105Y10) BbISABJICHUA
JOTHUYCCKHU

KOPPEKTHBIX u
HEKOPPEKTHBIX
paccyKJIeHUM.
AHanu3upoBarhb u
MOJIETTUPOBATh Ha
SI3BIKE reOMETPUN
pealibHbIe CUTYAIlHH,
CBSI3aHHBIE C
00BEMOM mapa,

[IAPOBOTO CErMEHTa,
IapOBOTO  CETMEHTA,
WIoMmaael0  chepsl
CB00OOIHO
OTepUpPOBATH
MOHATHEM: TTOI00HEIE
Tena B MPOCTPAHCTBE.
Breranucaars  00BEMEI
Tel C  IOMOIIBIO
OIPENIEIIEHHOTO
uHTerpana. Pemarts
CTEPEOMETPUICCKHE
3aJlaud, CBSA3aHHBIE C
COOTHOIIIEHUSIMH
MEXAYy IUIOMIAIIMU




MOBEPXHOCTEU u
00bEMaMK TIOIOOHBIX
TeIl. [IpoBOaUTH
JIOTHYECKHU
KOPPEKTHBIE
JIOKa3aTeIIbHBIC
paccyXIeHHs npu
pelieHuu
T€OMETPUUYECKHUX
3a7a4, CBS3aHHBIX C
BBIUHCIIEHUEM
00BEMOB Tel c
IIOMOIIILIO
OITPENIEIIEHHOTO
WHTEerpasa,
HaX0XJICHUEM
COOTHOILIEHUS MEXIY
IO ISIMU
MMOBEPXHOCTEMN 31
00bEMaMH TTOTOOHBIX
Tel. AHaJIU3UpOBATH
U MOJETUpPOBaTh Ha
SI3BIKE TEOMETPHH
pealbHble CHUTYAIlHH,
CBSI3aHHBIE c
o0BEMaMHu u
MMOBEPXHOCTSIMH  TEJ,
Ha J0Ka3aTeJIbCTBO U

Ha HaXO0XJCHHE
TE€OMETPUUYECKUX
BEJTMYMH
JBrxeHns [IpumensaTs mnpaBuia | - npuMeHeHue Ha ypoke | DOP: "T'eomerpus,
JBr>xeHus IIPOCTPAHCTBA. BBIITOJIHECHUS paboThI B napax, | 11 kmacc"
OT0o0paxeHusl. JCHCTBUN  CITOKEHHS | KOTOpast yuut | https://lesson.edu.ru
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JIBI>KEHUSI ¥ PABEHCTBO
buryp. O6mue
CBOMCTBA IBIKECHUH.
Bunasr JIBIDKCHUH:
napajuieIbHbIN IEPEHOC,
LEHTpaJIbHAas
CUMMETpHS, 3epKaabHas
CUMMETpHUS, MOBOPOT
BOKpPYT MPSMOM.
[IpeoOpazoBanus
nonpobus. Ilpsmas wu
chepa Diinepa.
I'eomeTpuyeckue
3a/layd Ha TPUMEHEHUE
JBYOKEHUSA

n BBIYMTAHHUSA
BEKTOPOB,
YMHOXXEHHS BEKTOpa
Ha YHUCII0 npu
perieHuu 3a7a4.
Haxonuts

KOOPAMHATBl BEKTOpa
B JaHHOM Oasmce u
CTPOUTH BEKTOp IO
ero KOOpJAMHATAM.
Bcnomuauts
onpeAeseHue
CKaJISIPHOTO
YMHOXEHHUSI M €ro
cBoMcTBa. BRIUNCIATD

c MTOMOIIIBIO
CKaJIIPHOTO
YMHOXCHHSI  JITUHBI
BEKTOPOB, YTITBI
MEXITY HUMH,
yYCTaHABIIUBATh
NEePIEeHIUKYISIPHOCTh
BEKTOPOB.
AHanu3upoBarh u
MO/JICIUPOBATH Ha
SI3BIKE reoMeTpuun
peaIbHBIC CHTYAIlHH,
CBSI3aHHBIE C
(buzmgecKkuMu
BEKTOPHBIMHU
BEITUYHHAMM.
Hcnonb3oBate  mpu
pelIeHnn 3ajad,

CBA3aHHBIX C

HIKOJIbHUKOB KOMaHTHOM
pabote u
B3aMMOJICHCTBUIO C
JIPYTUMHU JCThMH,
-aKTUBU3ALIUA
CaMOCTOSITEILHOCTH U
CcBOOOIBI
WHIMBUTYaJIbHBIX
MPOSIBJICHU I
o0yyJarommxcs;
-MHIUBUTyalTu3allUs
NESATCIIBHOCTH  KaXKIOTO
ydamierocst B ee oobeme,
YpOBHE TPYIOHOCTH U
o opMIICHUH;

[02.3/11
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BEKTOpaMu B
MPOCTPAHCTBE,
TJIAHUMETPUYECKUE
(bakTbl W METOBI
CBo0OomHO
OTepUpoOBaThH
MIOHATHUSIMH:
O0TOOpaxKCHHE
MIPOCTPAHCTBA Ha
ce0s1, JIBHYKEHHUE
IIPOCTPAHCTBA;
HEHTpaJIbHAasi, OceBast
u 3epKabHas
CUMMETPHH,
MapaJuIeIbHBIN
NEepPEeHOC; PaBEHCTBO
u mnoaobue Quryp.
JlokasbIBaTh
YTBEPXKACHHUSI O TOM,
4TO [EHTpaJbHasl,
oceBasi M 3epKaJbHas
CUMMETpHH,
MapayieabHbINA
MEPEHOC  SBISIOTCS
JIBYOKEHUSIMU.
BreimonaaTe
npeoOpazoBaHUs
OJ00USI.
OnepupoBatb
MOHATHSIMH:  TIpsMast
u chepa Diinepa.
Pemarn
T€OMETPUUYECKHE
3a7a4u c




HCIIOJIB30BaHHUEM

JIBMOKCHHH.
Hcnonb3oBars  mpu
peLIeHnn 3a1a4
JIBYDKCHUS

MPOCTPAHCTBA U HX
CBOMCTBA

[ToBTOpEHME,
00001IeHHE U
CHCTEMAaTH3allHs
3HAHUM

17

Ob6o6maromee
MOBTOPEHHUE TMOHATHH U
METO/IOB Kypca
Tr€OMETPUHU 10-11
KJIACCOB,
CUCTeMaTH3aIHs
3HaHUM. Hcropus

pa3BUTHUA CTEPEOMETPUH
KaKk HayKd U e€ posib B
pPa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX "
KOMITBIOTEPHBIX
TEXHOJIOTHI

Pemrate
CTEPEOMETPUUECKHUE
3aJjaun Ha
JI0Ka3aTeJIbCTBO
MaTEeMaTHYECKHUX
OTHOIIICHUH,
HaXOXKJICHUE
reOMETPUUYECKUX
BEJINYUH (nmH,
YIJIOB, ILTIOIIAJICH,
00BEMOB).
Ucnonws3oBare  mpu
perieHnu
CTEPEOMETPUUECKUX
3a71a4
MJIaHUMETPUYECKUE
($bakTel W METOJBL.
IIpoBoauTh
JIOTHYECKHU
KOPPEKTHBIE
JIOKa3aTeJIbHEIC
paccyXaeHus npu
pereHuu
CTEPEOMETPUUECKUX
Y TUTAaHUMETPUUYECKHUX
3amau. CpaBHMBaTh U
aHAJIM3UPOBATH

- OJIIEPIKKA
pa3zHO00pa3HOM
IMO3HABaTCIIbHOM
AKTHBHOCTH peOeHKa,
IIOJIOKUTEIILHOE
SMOIMOHAILHOE
MOJIKPETUICHHE
pa3INYHBIX €€
IIPOSIBIICHUH, CO3/1aHHE
YCIIOBUM 17151 €€
pa3BUTHS;

- YBEJIMYEHHUE JTOTH
CaMOCTOSTECILHOMI
paboTHI yJaruxcs B
npoiiecce 00yueHus,
YCWJICHHE POJIM YMEHUI
¥ HaBBIKOB
CaMOCTOSITEILHOMI
OpraHu3aIu
y4aluMucs CBOEN
y4eOHO-TI03HaBATEIbHON
JIeSITeIIbHOCTH;

- YICIIOJIb30BaHHE
BO3MO>XHOCTH OIICHKH,
KOJIJICKTUBHOM OIICHKH U
CaMOOIICHKHU KaK
croco0a MOTHBAIHU

A caam EI'D.
Maremaruka
https://digital.prosv.

ru/
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pealibHble CUTYyalluu
H BBISIBJIATH
BO3MOKHOCTb eé
MOJICIMPOBAaHMUS  Ha
SI3BIKE TEOMETPHHU.
MoaenupoBatb
pEabHYIO CUTYaLIHIO
Ha S3bIKE TE€OMETPUHU
u HCCIICIOBATh
MTOCTPOEHHBIE
MOJEIN, B TOM YHCIIC
U C HCIOJB30BaHUEM

ammapaTta  aJreOpsbl.
Hcmons3oBaTh
KOMIIBIOTEPHBIC
IPOrPaMMBI npu
pelieHuu 3aja4.
[Tonyuats
MpPEJICTaBICHUE 0
F€OMETPUU KaK O
pa3BHUBAKOLIEHCS
HayKe, UCCIIEAYIOLEN
OKpYKarolluii ~ MHUp,
CBSI3aHHOM c
peanbHBIMHU
00BbEKTaMU,
ITOMOTAOIIEH PEeIUTh
peanbHbIe
JKU3HCHHBIC
CUTyallud O PO
CTEPEOMETPUHU B
pa3BUTUU
COBPEMEHHBIX

HWHXCHCPHBIX n

YUEHUKA, Pa3BUTHS
TaKMX Ka4eCTB, KaK
CTpEMJICHHE YUUTHCA,
CaMOCOBEPIIEHCTBOBATHC
51, 00bEKTUBHO
aHAIM3UPOBATh U
OLICHUBATh CBOIO
NesTEeIbHOCTD,
CTUMYJIHPOBATh
MO3HAHHE

- IO/JIEPKKa
pa3zHO00pa3HOM
MO03HABATENIbHOM
aKTUBHOCTH peOeHKa,
MOJIOKUTEIHHOE
SMOIMOHAIBHOE
MOJIKpEIUICHHE
pa3IUYHBIX €
MPOSIBJICHUH, CO3aHUE
YCIIOBHM JUIS €€
pa3BUTHS;

- YBEJIMYEHUE 101
CaMOCTOATEIIbHOMN
paboThI yyanmxcs B
rpoiiecce 00yueHus,
YCWJICHHE POJIM YMEHUI
Y HaBBIKOB
CaMOCTOATENIbHOMN
OpraHu3aIu
yYaIIuMHUCs CBOEN
y4eOHO-TI03HaBATEIbHON

ACATCIIBHOCTH,
- HUCITIOJIB30BaHUEC
BO3MOXXHOCTH OIICHKH,




KOMIIBIOTEPHBIX
TEXHOJIOTUN

KOJIJIGKTHBHOM OLICHKHU U

CaMOOILICHKH KakK
crocoba MOTHUBaLIN
Y4YCHHUKA, Ppa3sBUTUA

TaKUX  KayecTB,  Kak
CTpPEMJIEHHE  YYUThCA,
CaMOCOBEPILEHCTBOBATHC

o, 00BEKTHBHO
aHAIM3UPOBATH u
OIICHUBATh CBOIO
JEATEIbHOCTD,
CTUMYJTPOBATH
MIO3HAHHE

OBILEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTnyeckue padoTnl

OcHoBHBIE TpaBUIIa N300paKEHUS HA PUCYHKE
IJIOCKOCTH, MApaJIJIENIbHBIX MPSMBIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

[TonsiTHs cTepeoMeTpun: TOUKa, MpsiMas, INIOCKOCTb,
npocTpancTBo. OCHOBHBIE ITpaBUIIa H300paKEHUS Ha
PHUCYHKE IIJIOCKOCTH, MApAJIIEIIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miIocKocCTh;
MOJIYTIPOCTPAHCTBO

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

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHuKH, U300pakeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (DPUTYP, HECYILIECTBYIOLINX
00BEKTOB

AXCHOMEI CTCPCOMETPHUU U IICPBBIC CICACTBHUA U3 HUX

AXCHOMBI CTCPCOMCTPHUU U IICPBBIC CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U NEPBHIE CIIEJICTBUS U3 HUX.




CriocoOsI 3a/1aHusI IPSIMBIX | IJIOCKOCTEH B
npoctpancTBe. O603HaUEHUS NPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil mupaMupl, Kyoa U IpU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péopa. M3obpakenue
MEPECCUCHUS MOTYUCHHBIX IIJIOCKOCTEH.
PackpamnBanue oCTpOCHHBIX CEYEHUN Pa3HBIMU
[[BETAMH

11

N300pakeHne cedeHuil mupaMubl, Kyoa U PU3MBI,
KOTOpBIE MPOXOJAT Yepe3 ux péopa. M3obpaxenne
[IEpECEUYECHMS NOJYYEHHBIX IUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUIN PA3HBIMU
LBETaMU

12

N300pakeHne cedeHuil mupaMubl, Kyoa U IPU3MBI,
KOTOpBIE MPOXOJAT Yepe3 ux peéopa. M3obpaxenue
[IepECEUYECHMS NOJIYYEHHBIX IUIOCKOCTEH.
PackpammBanue nNoCTpOEHHBIX CEYEHUN pa3HBIMU
LBETaMU

13

N300paxenune ceueHnit nupamuibl, Kyda v pU3Mbl,
KOTOPBIE TPOXOIT uepe3 ux péopa. M3zobpaxkenue
nepeceyeHus MOIyYEHHBIX MIIOCKOCTEH.
PackpamBanre NOCTPOSHHBIX CEYCHUN Pa3HBIMH
[[BETaMHU

14

15

16

Merton cnenoB ajist mocTpoeHus ceueHuit. CraproBas
IMArHOCTHKA.

Meroa cnenoB A nocTpoeHus ceueHuid. CBoiicTBa
MepeceueH il MPSIMBIX U MIIOCKOCTEN

Merton cnenoB s mocTpoeHus ceuennii. CBoiCTBa
MepeceyeH il MPsSIMBIX U MIIOCKOCTEN




17

[TocTpoenue ceuenuii B mupamue, Kyoe 1no Tpém
ToukaM Ha p€opax. CozlaHMe BEIHOCHBIX YepTexel nu
3alMCh NIaroB IOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamue, Kyoe 1no Tpém
Toukam Ha péopax. Co3zmaHue BHIHOCHBIX YEPTEKEH U
3aMuch HIaroB IOCTPOEHUS

19

20

21

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
ToukaMm Ha péopax. Co3maHue BHIHOCHBIX YEPTEKEH U
3aIMCh 1IArOB MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém
Toukam Ha péOpax. Co3zmaHne BHIHOCHBIX YEPTeXKeH 1
3aMuch MIaroB MOCTPOCHUS

[ToBTOpenue mnanumetpuu: Teopema o
MIPOIOPLIMOHANIBHBIX oTpe3kax. [Tomodue
TPEYrOJIbHUKOB

22

[ToBropenue mrannmerpun: Teopema Menenas.
PacueTsl B ceueHNSX HA BEIHOCHBIX YCPTEIKAX. I/ICTOpI/ISI
pa3BUTHSA IIIAHUMETPUH U CTEPEOMETPUN

23

24

25

KonTponbHas padora "AKCHOMBI CTEPEOMETPUH.
Ceuenus"

B3aumHoe pacronoxeHue NpsmMbIX B IPOCTPAHCTBE.
CkpenuBaroniuecs npsmele. [Tpusnakn
CKpeurBaromuxcs npsaMeix. [lapannensHbie npsmbIe B
MIPOCTPAHCTBE

TeopeMa 0 CyIeCTBOBAaHUM U €IMHCTBEHHOCTH IIPSIMOM
NapajuIeIbHON JAHHOU IIPSAMOM, POXOIALIEH Yepes
TOYKY IPOCTPAHCTBA U HE JIEXKALIEH HA JAHHOU
psAMoH. JIeMma o0 nepecedeHny napajulesIbHbIX




MMPAMBIX ITJIOCKOCTBIO

26

27

28

[TapanmnensHOCTh TpeX MpsMbIX. Teopema o TpEx
NapajuleNbHbIX OPSIMbIX. Teopema 0 CKpEeIUBAIOIIUXCS
MIPSIMBIX

[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA
napajuieIbHOTO MPOEKTUpOBaHus. M300pakenue
pasHbIX (GUTYp B MapalljIeIbHON MPOSKIIUU

HeHTpaJ'ILHaSI IMPOCKI M. VYroac COHaIIpaBJICHHBIMHA
CTOpOHaMH. Yron MCKAY NPAMBIMHA

29

30

31

32

3aJaun Ha JOKA3aTeIbCTBO U UCCIICAOBAHHE, CBI3aHHbIC
C PACIIOJIOKEHHUEM IIPSMBIX B IIPOCTPAHCTBE

[TonsTHS: MapaIenbHOCTh NPSIMON U IJIOCKOCTH B
npoctpanctBe. [Ipu3Hak napamienbHOCTH IPSIMON U
miockoctd. CBoMCTBA MapajlIeIbHOCTH NMPSMON U
IJI0OCKOCTH

FCOMeTpI/I‘leCKI/IC 3aJa4d Ha BBIYHMCJICHUC U
A0Ka3aTeJIbCTBO, CBA3aHHBIC C IMAPpAJIICIIbHOCTHIO
MpsAMBIX U ILIOCKOCTEH B MMPOCTPAHCTBEC

[TocTpoeHue cedueHust, MPOXOIAIIETO YEPE3 JaHHYIO
MPAMYIO Ha YEPTEXKE U NAPATUIEIIBHOTO APYTrOM MIPSMOM.
PacuéT oTHOIIEHUT

33

[TapannenpHas npoekuus, IpUMEHEHNE s
MIOCTPOCHHUSI CEYeHM KyOa U mapauiesienuneaa.
CaolicTBa napaienenuesa 1 Npu3Mbl

34

35

[TapamnensHble uiockocTr. [Ipu3HaKy napayIenbHOCTH
JIBYX TIOCKOCTEH

TeopeMa 0 MapaJUICIbHOCTU U CAUHCTBCHHOCTU
IIJIOCKOCTH, l'IpOXOI[SIIJ.ICﬁ 4gepe3 TOUKY, HE




MIPUHAUICIKALYIO JAHHOM IJIOCKOCTH U CIIEJICTBUS U3
Heé

CaolicTBa napamieiabHbIX INIOCKOCTEN: O

36 MapajyieIbHOCTU MPSMBIX TIEPECEUCHUs TIPU
MEPECEUCHUH JBYX MapaJUICIbHBIX INIOCKOCTEN TPEThEN
CBoiicTBa mapajIeIbHBIX TUIOCKOCTEH: 00 OTpe3Kax

37 MapajuIeNbHBIX IPSIMbIX, 3aKITIOUEHHBIX MEXTY
napajuieIbHBIMU TUIOCKOCTSIME; O TIEPECEUCHUH TIPSIMON
C IByMS MapajlIeIbHBIMU TUIOCKOCTSIMH

38 [ToBTopenue: Teopema Iudaropa Ha mIockocTu

39 [ToBTOpEHUE: TPUTOHOMETPHS MTPSIMOYTOIBHOTO
TPEyroJIbHUKA

40 CBoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO Mapajulesenumeaa

a1 Brruuciienue JUiiH OTPE3KOB B KyOe U MPSIMOYTOIBHOM
napajuieNienumnesie

42 [IepnenuKyIsApHOCTH NPSAMOM U TUI0CKOCTH. [Ipu3Hak
MEPIIEHAUKYISIPHOCTH MPSIMOI U TUIOCKOCTH

43 [leprieHAUKYIAPHOCTH NPSIMOM U MI0CKOCTU. [Ipu3Hak
NEePIEHAUKYIIPHOCTH MPSIMOI U TIIOCKOCTH
Teopema o CylIecTBOBaHUU M €IMHCTBEHHOCTH MPSIMOH,

44 IPOXOAAIIEH Yepe3 TOUKY NPOCTPaHCTBA U
NEePIEHANKYIISPHOH K MJIOCKOCTH

45 [TmockocTy ¥ epIeHANKYISIPHBIE UM TIPSIMBIC B
MHOTOTpaHHUKaX

46 [TnockocTy u neprneHANKyYIIpHbIE UM IIPSIMbIC B
MHOT'OI'paHHHKaxX

47 [lepnienaukynsap u HakinoHHast. [Toctpoenue

NEPpNCHAUKYJIApa U3 TOYKH Ha IIPAMYIO




[Iepnennukynsp u HakinoHHad. [loctpoenue

48 NEPIECHIUKYIIAPA U3 TOYKU Ha IPAMYIO

49 Teopema o Tpéx nepneHAUKyIspax (mpsamas u
oOparHas)

50 Teopema o Tpéx nepneHauKyIApax (mpsmas u
oOpaTHas)

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMBbIMU

59 [Touck neprneHauKyIApHBIX MPSAMBIX C IIOMOILBIO
MIEPIEHIUKYISIPHBIX TUIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE

54 [TocTpoenue ceueHuii Kyoa, IpU3MBI, HPaBHJILHOﬁ
MIAPaMU/IbI C IIOMOIIBI0 OPTOrOHAJIIBHON IIPOEKIIUU

55 ITocTpoenue ceuenuit kyba, Npu3Msl, nPaBHnLHoﬁ
MUPaMUJIBI C TOMOLIBI0 OPTOTOHAILHOU NTPOEKIINH

56 CuMMeTpHs B MPOCTPAHCTBE OTHOCUTEIBHO MIIOCKOCTH.
[InockocTH cMMMETpPHUIl B MHOTOIPaHHUKAX

57 [Ipu3Hak nepneHAuKyJIIpHOCTH IPSIMON U INTIOCKOCTH
KaK CJIeICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacy€r paccTostHUi OT
TOYKHU J0 IIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacdy€r paccTosiHUI OT
TOYKHU J0 IIOCKOCTH

60 CriocoObl OMYCTUTh NEPIEHAUKYISPbI: CAMMETPUS,
CABUT TOYKH I10 NAPAIETBHOU MPSIMON

61 CaBur no HenapauienbHON NPSIMOM, U3MEHEHHE
paccTossHUI

62 KonTponbhas pabota "B3aumHoe pacnonoxenue

MPSIMBIX | TTOCKOCTEHN B TpocTpaHcTBE"




HOBTOpeHI/IeI yroJj Mexay npaMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHS B IIPOM3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHME: Yron MEXAY CKPEINBAOIUMUCS
IIPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTpryeckue METOAbI BEIUNCICHMS YIIIa MEXK Y
IIPSIMBIMU B MHOT'OTPaHHHMKaX

66 JByrpanHbiil yroja. CBOMCTBO JIMHEHHBIX YIJIOB
IBYTPAHHOIO yIJIa

67 [lepnennukynspHeie miockocTd. CBOMCTBAa B3aUMHO
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN
[Ipu3Hak nepneHMKyJIIpHOCTH IIJIOCKOCTEHN; TEOpEMa O

68 IIPSIMOM IIEPECEUEHUS IBYX IIJIOCKOCTEN
NEPIEHIUKYJIAPHBIX TPEThEHN IIOCKOCTH

69 HpSIVMoyFOJ'ILHHﬁ napajienenunes; Kyo; usMmepeHus,
CBOMCTBA MPSIMOYTOJIBHOTO MapaJlie/Ienuneaa

70 Teopema 0 AMaroHaJIM NPSIMOYTOJIBHOTO
napajuleNICNUIEeNa U CICACTBUE U3 HEE

71 CrepeoMeTpHuuecKre U NPUKIIAIHBIE 3a1a4l, CBSI3aHHBIE
CO B3aMMHBIM PACIIOJIOKEHUEM MPSIMBIX U IIJIOCKOCTH
IToBTOpEHME: CKPEIMBAIOIIUECS NIPSMBIE,

72 IapajuleJIbHbIE IJIOCKOCTH B CTAHIAPTHBIX
MHOTOTpaHHUKAX
[Tapa mapasienbHbIX IIOCKOCTEH Ha CKPEIINBAIOIINXCS

73 MPSIMBIX, PACCTOSIHUE MEX]Ty CKpPEIIMBAIOIIMMHUCS
MPSIMBIMU B IIPOCTBIX CUTYaIUsIX

72 PaccrosiHre OT TOUKH /10 MIIOCKOCTH, PACCTOSTHUE OT

MPSIMOM A0 MIIOCKOCTH




Brrunciienne pacCTOSSHUN MEXY CKPELIIMBAKOLIIUMUCS

& IPSIMBIMU € TIOMOIBIO MEPIEHIUKYISAPHOM IIIOCKOCTH 1
TpéxrpanHblil yroJi, HEpaBEHCTBA JJI1 TPEXTPAHHBIX

76 yrios. Teopema [Tudaropa, TeopeMbl KOCUHYCOB U 1
CHUHYCOB JUISl TPEXTPAHHOIO yIJIa

77 DneMeHTBhI cPepruuecKoil reOMETpUH: reoIe3NIECKue 1
JIMHUU Ha 3emiie

78 KonTponbnas padota "Yrisl u paccrossHus" 1

79 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK U €To 1
3JIEMEHTHI"

80 [Mupamuna. Buael mupamun. [paBuabHas nupamuga 1

81 [Ipusma. IIpsamas u HaknoHHAas npusMmel. [IpaBunbHas 1
npusMa

82 [Ipsimoit nmapasuienenunesn, NPSAMOYToJIbHbINR 1
napajuienenunesa, Kyo

83 Beinyxiible MHOrorpanHuku. Teopema Oitniepa 1

84 Brinyxkiible MHOrOrpanHuku. Teopema Ditnepa. 1
[TpaBusbHBIE U TOTYNPABUIBLHBIE MHOTOTPAHHUKHI

85 KonrtpomnbHas pabora "MHororpaHHUKHN" 1

86 [ToHATHE BEKTOpA HA IJIOCKOCTH U B IIPOCTPAHCTBE 1

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [IpaBuiio napamnenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1

01 Paznoxenue BekTopa 1o 6a3zucy Tpéx BEKTOPOB, HE 1
JISKAIINX B OJTHOM TUIOCKOCTH

92 CkansipHO€E IPOU3BEIEHUE 1




93 Brruuciienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
98 O06o001IeHre U CHCTeMaTU3alns 3HAHUN 1
99 O06o001eHre u cucTeMaTr3aIs 3HaHUK 1
100 Hrorosas KoHTpoJIbHAsT paboTa 1
101 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
102 O0o001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KIIACC

KoaudecTBO 9acoB

Nen/m = Tema ypoka KonTpoJbHbIE
Bcero IIpakTHyeckue padoTbl
padoThI
1 [ToBTOopenue Tembl "KoopauHaTel BEKTOpa HA 1
IJTIOCKOCTH M B IIPOCTpaHCTBE"
5 [ToBTopenue Temsl "CkansipHOE TPOU3BEICHUE 1
BEKTOPOB"
3 [ToBTOpenue Temsl "Boruuciienne yria Mexmay 1
BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIICH yepe3 ABE TOUKH"
5 VYpaBHEHME MJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHME MIJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
7 BexTtopHoe npousseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MpOrpaMMHUpPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MpOTrpaMMHUPOBAHUE
10 AHaJIUTUYECKHE METO/IbI pacy€Ta yriia Mex1y 1
MPSIMBIMU B MHOTOTPAaHHHKAX
11 AHaJIUTUYECKUE METObI pacu€ra yria Mexay 1

IIJIOCKOCTSIMU B MHOI'OI'paHHUKAX




dopmyJiia pacCTOAHUSA OT TOUKHU J0 TUIOCKOCTH B

12
KOOpJMHATAX

13 Haxoxnienue paccTosIHUM OT TOUKH J0 IJIOCKOCTH B
KyoOe

14 Haxoxnenne paccTostHUi OT TOUKHU 10 TIIOCKOCTH B
MIPaBUJILHON TUPaAMUE

15 Kontponbnas pabota "AHanutuyeckas reomeTpus"

16 CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE
MHOT'OTPaHHUKH

17 CeueHurst MHOTOTPAHHUKOB: METO/I CJIEJIOB

18 CeueHurst MHOTOTPAaHHUKOB: CTAH/IAPTHBIE INIOCKOCTH,
MepecevyeHus NPsIMbIX U IJIOCKOCTEN

19 [TapannenpHble NpsMbIe U IIJIOCKOCTH: NapajliesIbHbIE
CEUYCHUS

20 [TapamtenpHble NpsSIMBIE U IIJIOCKOCTH: PACYET
OTHOIIEHUI

21 [TapannenbHble NpSIMBbIE U MIJIOCKOCTH: YIIIBI MEXIY
CKpELIMBAIOIIUMHUCS IPSIMBIMU
[TepnenauKynsipHBIC TPSMBIE U TUIOCKOCTH:

22 CTaHJAapTHBIE apbl MEPIEHAUKYISIPHBIX TUIOCKOCTEN
U MIPSIMBIX, CHMMETPUU MHOTOIPAHHUKOB

93 [TepnenuKynsipHBIC IPSMBIE B TUNIOCKOCTH: TEOpeMa
0 TpeX MEePIEeHINUKYIIpax

24 [lepnenaukynsipHbIEe TPSIMBIE U TNIOCKOCTH:
BBIYMCIJICHHS JUTMH B MHOTOTpaHHUKAX

25 [ToBTOpEHME: MIOMIAN MHOTOYTOJILHUKOB, (DOPMYIIBI




VTS TIIOMIA/IeH, COOOpaKeHHSI TOA00MS

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB, (DOPMYJIbI

26 JUTSI TUTOIA/IeH, COOOpakeHUs TTO100us

97 [ToBTOpEHUE: IOIMIAN MHOTOYTOJILHUKOB, (DOPMYJIIBI
VTS TITOMIAIeH, COOOpaKeHHSI TOT00MS
[Imomaau ceyeHrii MHOTOrpaHHUKOB: TUIOIIAIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs
noaoous
[Tnomaau ceyeHnii MHOTOTPAaHHUKOB: TUIOIIA TN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpasKeHUs
noaoous

30 KonTponbnas pabota "[loBTOpeHHE: MHOTOTPAHHUKH,
CEYEHHUSI MHOTOTPaHHUKOB"

31 O06BeM Tema. O0BEM MPSIMOYTOIBHOTO
napajuiesienumne/1a

39 3agaun 00 yABOEHHH Ky0a, 0 KBajpaType KyoOa; o
TPUCEKITUH yTiia

33 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO TIapaJuieNenuneia

34 [TpuknanHbie 3a1a49M, CBSI3aHHBIC C BEIYUCIICHUEM
00BEMaA MPAMOYTOIBLHOTO Mapaljielieueaa

35 O0BEM npsMOit TPU3MBI

36 CrepeoMeTpHUYeCKHE 3a]1a9H, CBI3aHHBIC C
BBIYHCITICHHEM 00bEMOB MPSIMOU MPU3MBI

37 [Ipuknagublie 3a1a4n, CBsI3aHHBIE C 00BEMOM TPSIMOMA

MIPU3MBI




Brruucienue 00bEMOB TEJI ¢ MOMOIIBIO

38 onpeaenéHHoro uarerpana. O0bEM HaKIIOHHON
MIPU3MBI

39 Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpeaenéHHoro uarerpana. O0bEM MUPaMHU/IBI

40 ®opmyna 06béMa nupamuibl. OTHOIIEHUE 00HEMOB
MUpaMH]I C OOIIHUM YTIIOM

41 ®opmyna 06bpéMa mupamuiel. OTHOIIEHHE 00BEMOB
MUPaMUJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpuuecKre 3aa4n, CBI3aHHbIE ¢ 00bEMaMu
HAaKJIOHHOH IPU3MBbI

43 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbIE C 00bEMaMu
MAPaMU/IBI

44 [Ipuknanueie 3anaun no teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00bEMOM HAKJIIOHHOW MPU3MBI

45 [Tpuknanueie 3anayn mo Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM NMHUPAMUIBI

46 [Ipumenenne 00bEMOB. BrruricieHue paccTOSHUS 10
IJIOCKOCTH

47 KonTponbhast padora "O6bEM MHOTOTpaHHUKA"

48 [unuuapuyeckas HOBEPXHOCTh, 0Opa3yrolue
LMIMHIPUYECKON TTOBEPXHOCTU

49 Hunuaap. [psamoit kpyroso# nunueAp. [nomans
MTOBEPXHOCTHU LIWJINHJPA

50 Konnueckas moBepXHOCTh, 00pa3yronue KOHUIECKOU

noBepxHocTu. Konyc




CeueHue KOHYca IUIOCKOCTBIO, TTAPAIIIEIbHON

>1 TUIOCKOCTH OCHOBaHUS
59 Yceuénnsiii konyc. M3o00pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB
53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU
MOBEPXHOCTH KOHYCa
54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOU
MOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKre 3aJa4ui Ha J0Ka3aTeNbCTBO U
55 BBIUHCIICHHE, TOCTPOCHUEM CEUCHUN LIUINHIIPA,
KOHyca
CrepeoMeTpuuecKre 3aJa4i Ha J10Ka3aTeNbCTBO U
56 BBIUHCIICHHE, TOCTPOCHUEM CEUCHUN LIUIHHIIPA,
KOHYca
57 [TpuknagHeie 3a1a4n, CBI3aHHBIE C [IUIMHIPOM
58 [IpuknanHblie 3a1a4u, CBSI3aHHBIC C [HJIMHIPOM
59 Cdepa u map
[Tepeceuenue ceps! u mapa c maockoctero. Kacanue
60 mapa u cepsl MI0cKoCThi0. Bun u n3o0paxkenue
mapa
[Tepeceuenue ceps! u mapa c maockocteto. Kacanue
61 mapa u cgepsl IOCKoCcThi0. Bua n n3o0paxenue
mapa
62 VYpaBuenue coepsl. [Tnomans cheps u e€ yacreit
63 Cummerpus chepsl u mapa
64 CrepeoMeTpHuyecKre 3aJjaui Ha JOKa3aTelbCTBO U




BBIYHCIICHHE, CBS3aHHBIE CO C(Eepoil U IapoM,
MMOCTPOEHUEM UX CEUEHUH TIIOCKOCTHIO

CTep€OM€TpI/I‘{CCKI/Ie 3aJa4M Ha A0Ka3aTCJIbCTBO U

65 BBIYHMCIICHHE, CBSI3aHHBIE CO cpepoii U mapom,
MMOCTPOEHUEM UX CEUEHUH TIIOCKOCTHIO

66 [Ipuknagueie 3a1a4n, CBsI3aHHBIE CO cpepoit U mapom

67 [ToBTOpEHME: OKPYNKHOCTH HA MIIOCKOCTH,
BBIYHCIICHHS B OKPY>KHOCTH, CTaHJIAPTHBIC TI0100Ms

68 Pa3znuynbie KoMOMHALIMY Te BpallleHUs U
MHOTOTPaHHUKOB

69 3amaun no Teme "Tena v MOBEPXHOCTH BpameHus"

70 3agaun no Teme "Tena U MOBEpXHOCTH BpaleHus "

71 KontponbHas padota "Tena u moBepXHOCTH
BpaieHus"

7 O6neém mumuHapa. Teopema 06 00bEME PSIMOTO
HUATUHIPA

73 Brruncnenme 00bEMOB TeN ¢ TOMOIIIBIO
ornpenenéHHoro uHrerpana. O0sEM KoHyca

74 [Tnomanu 60KOBO U MOTHOM MOBEPXHOCTU KOHYCA

75 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIUIIMHAPA, KOHYCa

76 [Mpuknanueie 3anaun mo Teme "OOBEMBI U MIOMAAH
noBepxHocTen Ten"
O065BEM mapa u mapoBoro cekropa. Teopema 00

77 o0bpéme mapa. [Tmomane cheprr. CTepeomerprudeckne

3aaa4u, CBA3aHHBIC C BBIYHMCIICHHUEM 00BEMOB mrapa,




rapoBOro CCrMeHTa U mMapoBOro CCKTopa

[Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM IIapa ¥ IUIOMIAAbI0 CEpPHI.

8 CooTHouleHns: MeXY IIIOLAAIMHU IOBEPXHOCTEH 1
00BbEMaMU MOT00HBIX TET
ITonoGHbIe Tena B mpocTpaHcTBe. MI3MeHeHne o0béma

79 npu nogobun. CrepeoMeTrpuyecKkue 3aau,
CBSI3aHHBIE C BBIUUCIIEHMEM 00BEMOB TeJ U IUIOIIaAeH
MOBEPXHOCTEH

80 Kontponbnas padota "[1nomanm mnoBepXHOCTH U
00BEMBI KPYTIIBIX TET"

81 JiBuxenust npocrpancTsa. OtoOpaskenus. JBuxkeHus
1 paBeHCTBO Guryp. OOIIMe CBOMCTBA TBHKESHUI
Bunpsl iBMKeHMI: napaiesbHbIi epeHoc,

82 LEHTPAJIbHAsl CUMMETPHUS, 3€pKaJIbHasi CAMMETPH,
ITOBOPOT BOKPYT IIPSIMOI

83 ITpeoOpaszoBanus nogodus. [lpsamas u chepa Ditnepa

84 I'eomeTpuueckue 3aaun Ha IPUMEHEHUE IBUKEHUS

85 KonrtponsHas padota "Bekropsl B mpocTpaHcTse"
O6o0maromiee moBTopenue 11 moOHITHIT 1 METOIOB

86 kypca reomerpun 10—11 knaccoB, cucremaruzanus
3HaHui: "[lapamienbHOCTh MPSAMBIX U IIJIOCKOCTEHN B
npocTpaHcTae”
O6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB

87 Kypca reometrpun 10—11 knaccoB, cucremaTuszanus

3HaHui: "BekTopsl B mpocTpaHcTBe"




88

O6o6matomee mopropenue 11 moHSITHII U METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus
3HaHui: "BekTopsl B mpocTpaHCcTBe"

89

90

91

O6o6maromiee moBTopeHue 11 MOHITHIT 1 METOI0B
Kkypca reomerpuu 10—-11 kiaccoB, cuctemaTuzamus
3HaHuii: "O0beM MHOTOTpaHHHKA"

O6o6maromiee moBTopeHue 11 MOHITHIT 1 METOI0B
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzanus
3HaHuii: "OObeM MHOTOTrpaHHHUKA"

O6o06maromee mopropenue 11 mMoHSITHIA U METOJIOB
kypca reomerpun 10—11 kmaccoB, cucremMaru3anus
3HaHuii: "[lnomaay NoBepXHOCTH U 0OBEMBI KPYTIIBIX

TCI

92

O6o06maromee mopropenue 11 MOHSITHIA U METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzanus
3HaHuil: "Ilnomany noBepXHOCTH U 00BEMBI KPYTJIBIX

TCI

93
94

WroroBas koHTpoJsibHas paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

95

96

97

[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIIHS 3HAHUM

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUUN KaK HAYKHU U eé
POJIb B pa3BUTHU COBPEMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK HAYKHU U eé
POJIb B pa3BUTHU COBPECMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUH




98

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKHU U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

100

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

WcTopus pa3BuTHS CTEPEOMETPUH KaK HayKu U €€
POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3BUTHs CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUN COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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