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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYEeCKOE€  MBIIUICHHE,  (QopMUpyeMOe  TpH  U3YYECHUU
OOyYarOIIMMUCS TOHSITUIHBIX OCHOB I'€OMETpPHUHU, TIPHU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PEIICHUH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTh W ONpPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
M3YYEHUHM T€OMETPUM, KAK COCTABJISAIONICH mpeaMeTHON obactu «MaTteMaTtuka u
uHpopmaTtrka»  4yepe3  OOeCleUYeHHUE  BO3MOXHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEIIHOTO MPO(hECCHOHATBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMU 3aJayaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHue MPeaCTaBICHUs 0 TEOMETPUU KaK 4aCTH MUPOBOU KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara o pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE  YMEHHUS  BJAJeTh  OCHOBHBIMM  TIOHATHUAMU O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B peaIbHOM
MHpE MHOIOTPAaHHHMKM M Tejla BpalleHUs, KOHCTPYHUPOBATb TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHUs BIAJETh METOJAMHU JI0Ka3aTEeNbCTB M aJrOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JI0KA3aTEJIbHBIE PACCYXKJICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpPeCca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHATEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMsIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJEpKaTEIbHBIM JUHUSIM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yiabTaTaMm ocBoeHusi denepanbHON paboueit
MPOrpaMMbl, PacHpeeEHHBIM IO TOoJaM OOYYEHHS, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUUCCKUMH TTOHATUSIMH M HABBIKAMU TTOCJICIOBATEIHLHO M MOCTYNATENBHO, C
COOJTIOICHUEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyUaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHuHanuu  O0Oy4eHHSs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
M3YYCHHUE TEOMETPHUH KaK COCTaBIISIONIEH yaeOHoro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuiel mpodeccun, obOecrneurBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajuleNIbHble M CKpelMBaromuecs npsimble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajuIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockocth. [lapamienbHoe W LEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajyiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, yroJ
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajuleibHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAapAJUICIAbHBIE W IIEPIECHAMKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  INEPHNEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'DaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3Mbl, OOKOBAasi U TOJHAs MOBEPXHOCTb MPU3MBI.
[Tapaiutenienumien, OPSAMOYTOJIBHBIA — NApajuleenune]] ©W  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojibHas nUpamujaa,
npaBwibHas W yced€HHass mnupamuzabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpa’ap, KyO. IlpencraBieHne o npaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABHIBHOW MHPaMUIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O Ppas3lIoOKEHUHM BEKTOpa IO TpEM
HEKOMIUIAaHApHBIM ~ BekTOopaMm. [IpsMoyroiibHass cucTeMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NPOU3BEACHUE
BEKTOPOB.

11 KUIACC

Tesia Bpaimenus

[TonsiTvs: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpus cdepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 He€. OObEM mnpsMoil u
HAKJIOHHOM MpU3MBI, IWIKHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHanuy Ten BpaumieHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
UWIMHAP, OINHCAaHHAas OKoJo uuiauHapa. Ilepeceyenne cdeppl U 1mapa c
mwiockocThio. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, IUIOMAAb chepsl U e€ yacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune cedeHnii MHOTOTPAHHUKOB M TEJT BPAIIEHUS: CEUCHUS UUIIAHAPA
(mapaymienbHO YW NEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUYEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON NIEPEHOCA
CEKYIIEH TTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mOpoctpaHctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOMCTBa BEKTOPHOIO YyMHOXeHUsA. [IpssmoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3znoxkeHnne BekTopa
no Oazucy. KoopanHAaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMWXEHUN: TapauiebHBIA TEpPEHOC,
LHEHTpaJIbHAsE CUMMETpPUS, 3€pKAbHAsA CUMMETPHS, MOBOPOT BOKPYT MPSAMOIA.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxAaHCcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTEMAaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTo Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOYas 3CTETHKY MaTEMaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4yHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOTo U 0e301macHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKkasi akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON JEATEIBbHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
pasnuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeanru30BBIBATH COOCTBEHHBIC JKHU3HCHHBIC IUIAHBI,
TOTOBHOCTb M CIOCOOHOCTh K  MaTreMaTH4ecKoMy  oOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHUMAaHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’Karoliel cpenbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBEeYeCKOM MIesATEebHOCTH, JTaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TMO3HAHUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSATWUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIACcCU(UKAIUY,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 penieHus ydyeOHOW 3agauu  (CpaBHMBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, NIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpOllecca, a TaKXKe BBIABUTATH
MIPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTHI MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIHMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1ayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4yve M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaThH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4, DKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUS WM HEAOCTUIKEHUSI Pe3yNIbTaToOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mpu pelmleHHH Y4eOHbIX 3aJad, NOPUHUMATh IE€JIb COBMECTHOU
JESTENIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX AAaTh TMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» U MHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHHPOBaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTb CUMMETPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXOXKJEHUE T€OMETPUYECKHUX BEJIWYMH, MPHUMEHSS W3BECTHBIE METOJIbI
IIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e U3BJIEKATh, MPEOOPa3OBBIBATH U HUHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e IMPUMEHATH TIOJIYYCHHbIC 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIEC MOHSTUS B
npolecce IMOMCKAa PpeUIeHHs] MaTeMaTH4eckd  chOopMyIHpOBaHHOM
npo0sieMbl, MOJEIMPOBaTh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEIUYMH;

e UMETh NPEICTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJTYyYCHHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpalICHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB U TeNl BpallleHHUS,
F€OMETPUYECKHX TEJ C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpUPOBATH MOHSITUSMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIUCAHHBIM B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAIlLICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTIOOHBIX TEN;

n300pakaTh u3y4aemble (UTYPBI, BBIMNOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUII CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATH HWH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pemaTh TEOMETPUYECKUE 3a/1a4l HA BBIYMCIICHHUE YTJIOB MEXKIY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEeKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUW: METOJ CJEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (AKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIAralluX HECKOJBKO INAaroB PELICHMs, €CIH YCIOBUS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHSTh  IOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CpPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBbI, CBOMCTBAa B TMIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPUH, HCCIEN0BATH IMOCTPOCHHBIE
MOJEJIM C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH (yHJaMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos
Ne HanmeHnoBaHMe pa3ie/ioB U TeM JuiekTpoHHbIE (HUGPOBDbIE)
KonTpoJbHbIe
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BBenenue B crepeoMeTpuio 23 1 https://urok.apkpro.ru
B3anMHOe pacnonokeHue npsmsIx B
2 P P 6 1 https://urok.apkpro.ru
MIPOCTPAHCTBE
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B
3 8 1 https://urok.apkpro.ru
MIPOCTPAHCTBE
[lepnieHIUKYISIPHOCTD MPSAMBIX U
4 pricHA uy P P 25 1 https://urok.apkpro.ru
IJIOCKOCTEH B MPOCTPAHCTBE
5 VYriel U paccTosTHUS 16 1 https://urok.apkpro.ru
MHororpanHuku 7 1 https://urok.apkpro.ru
7 Bexkrtops! B mpocTpaHcTBE 12 1 https://urok.apkpro.ru
[ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS
8 P B H 5 https://urok.apkpro.ru
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7




11 KJIACC

KounuecTBO 4acoB
HaumeHnoBaHue pa3/esioB U TeM DJiIeKTpoHHbIE (HH(POBHIE)
Ne ni/m KonTpoJbHbIe
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI
1 AHamUTUYECKast TEOMETPHS 15 1 https://urok.apkpro.ru
IToBTOpenue, 0600IIEHNE U
2 P B N 15 1 https://urok.apkpro.ru
cucTeMaTu3alys 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17 1 https://urok.apkpro.ru
4 Tena Bpamenus 24 1 https://urok.apkpro.ru
[Tnomany moBEPXHOCTH ¥ OOBEMBI
5 s p 9 1 https://urok.apkpro.ru
KPYTJbIX TEJ
6 JIBYOKCHUS 5 1 https://urok.apkpro.ru
IloBTOpenue, 0000IIEHHE U
7 p B . 17 1 https://urok.apkpro.ru
cUcTeMaTu3aIusl 3HAHUI
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 7




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PUCYHKE IJIIOCKOCTH, MapajieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbBIE

uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

https://lesson.edu.ru/02.3/10

[TonATHS cTepeomeTpun: TOUYKA, IpsMas,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBuUJia U300paKeHMsI Ha PUCYHKE
IUIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

https://lesson.edu.ru/02.3/10

[MousATHS: IepeceKaroImnecs MI0OCKOCTH,
HepeceKaroIIuecs npsMasi U TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

https://lesson.edu.ru/02.3/10

[TonsTHs: IepeceKaronrecs MI0CKOCTH,
NepeCceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
MIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHNE
MPOCTEHININUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00HEKTOB
MHororpaHHUKH, H300pakeHNE
MPOCTEHININUX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE

https://lesson.edu.ru/02.3/10




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

https://lesson.edu.ru/02.3/10

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
cienctBus u3 HuX. CocoObl 3a1anus
MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603Ha4eHUs MPSAMBIX U TUIOCKOCTEH

https://lesson.edu.ru/02.3/10

10

N306paxkenue ceuenuit nupamuibl, Kyoa
Y [IPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMU IIBETAMH

https://lesson.edu.ru/02.3/10

11

N306paxkenue ceuenuit nupamuibl, Kyoa
U IIPU3MBI, KOTOPEIE POXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanyie NOCTPOSCHHBIX CEUEHHM
pa3sHBIMU LIBETaMH

https://lesson.edu.ru/02.3/10

12

N3o06paxkenue ceueHuit nupamuibl, kyoa
Y NIPU3MBI, KOTOPBIE IPOXOIAT Y€pe3 UX
pEbpa. N3o0parkeHue nepecedeHus
HOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHHUI
pa3HBIMU IIBETAMH

https://lesson.edu.ru/02.3/10

13

N300paxeHune cedeHuit mupamuibl, Kyoa
U TIPU3MBI, KOTOPbIE IPOXOAAT Yepe3 UX
pEbpa. N3o0pakeHue nepeceueHus
[IOJIYYEHHBIX IIJIOCKOCTEM.

https://lesson.edu.ru/02.3/10




14

PaCKpaI_HI/IBaHI/IC IMOCTPOCHHBIX CeUeHUI
Pa3sHbIMH IBETAMU

Merton ciaenoB sl TOCTPOCHUS CEUCHUI

https://lesson.edu.ru/02.3/10

15

16

17

18

19

MertoJ cie10B AJIs TOCTPOESHUS
ceueHuii. CBOMCTBA nepecedeHuit
IPSIMBIX U IIJIOCKOCTEU

Mertopn cieoB Ui HOCTPOCHHUS
ceueHuii. CBOMCTBA nepeceuyeHuit
IPSMBIX U IIJIOCKOCTEN

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alKCh 111aroB
MOCTPOEHUSA

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh L1aroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B mupamuie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIlIUCh LI1aroB
IIOCTPOEHUS

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

20

[TocTpoenue ceuenuit B mupamuse, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

21

[ToBTOpenne mianumerpun: Teopema o
MPONOPLUMOHANIBHBIX oTpe3kax. [logobue
TPEYroJbHUKOB

https://lesson.edu.ru/02.3/10




22

23

24

25

26

[ToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B ceueHUAX HA
BBIHOCHBIX 4eprexax. Mcropus
Pa3BUTHS TUTAHUMETPHUH U CTEPEOMETPUU

KoHnTtposnbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOE pacnosioKeHue NpsiMbIX B
npocrpancTse. CkpemmBarommecs
npsmele. [Ipu3Haku ckpenuBaromumxcs
npsMbix. [lapannensHble npsMble B
IPOCTPaHCTBE

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTHU IIPSIMO MapasuiebHON
JTAaHHOU MPSIMOM, TPOXOAIIEH yepes
TOYKY MPOCTPAHCTBA U HE JIeXkKallel Ha
JlaHHOM mpsiMoii. JleMMa o nepeceyenun
napauieIbHbIX MPSMBIX ITOCKOCTHIO
[TapannenbHOCTH Tpex NpsiMbIX. Teopema

0 TpEX MapajulebHbIX IpsAMBIX. Teopema
0 CKpELIMBAIOIINXCS MPSIMBIX

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

27

[TapannensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NapaJlJIEILHOTO
npoekTupoBanus. M300paxeHne pa3HbIX
buryp B napaienbHON MPOSKIIUU

https://lesson.edu.ru/02.3/10

28

[{eHTpanbHas NpoeKus. YTOI C
COHANPABJICHHBIMA CTOPOHAMHU. YTOII
MEXY NPSIMBIMHU

https://lesson.edu.ru/02.3/10

29

3agaun Ha JOKa3aTeIbCTBO U
HCCIIEIOBAHNE, CBI3aHHBIE C

https://lesson.edu.ru/02.3/10




30

31

32

pAcIIOI0KEHUEM IIPSMBIX B
IIPOCTPAHCTBE

[ToHsTHS: MapamIeaIbHOCTh NPIMOUN 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
MapauIeIbHOCTU MPSIMOU U TJIOCKOCTH.
CBolicTBa napauieIbHOCTH NPSMOU U
IJIOCKOCTH

FGOMeTpI/I‘ICCKI/Ie 3aJa4M Ha BBIYHMCIICHUC
1 J0Ka3aTCiabCTBO, CBA3aHHBIC C
MapaiCJIbHOCTBIO IIPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBEC

[TocTpoenue ceueHns, IpOXOAAIIETO
yepe3 JaHHYIO IPSIMYIO Ha YepTexe 1
napajuieIbHOr0 Apyroi npsamoil. Pacuér
OTHOULIEHUN

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

33

[TapannenpHast npoeKUUsl, IPUMEHECHHE
JUISI IOCTPOEHUSI CEUeHUH KyOa U
napayutenenunena. CpoicTsa
napauleJIenune1a U IpU3Mbl

https://lesson.edu.ru/02.3/10

34

[Tapannensuble nuockoctu. [lpusHaku
NapajuIeIbHOCTH JBYX TIOCKOCTEN

35

TeopeMa 0 napayeNbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKyY, He
MIPUHAICKALTYIO TAHHOW INTIOCKOCTH U
CIEICTBUS U3 HEE

36

CaoiicTBa napajieNbHBIX IUIOCKOCTEN: O
MapauIeIbHOCTH MPSIMBIX TIEPECEUCHUS
MIPU NEPECEUEHUH IBYX MapaljiesIbHbIX




37

38

MIJIOCKOCTEH TpeThei

CaolicTBa napasuieabHbIX MIOCKOCTEH:
00 oTpe3Kax napajjelbHbIX MPSIMBbIX,
3aKIIOYEHHBIX MEX/1y NapauleIbHbIMU
IUIOCKOCTSIMH; O IIEPECEUEHNUH NPSMOM C
JBYMs apaJlIeIbHbIMU TIOCKOCTSIMU

[ToBTropenue: Teopema [ugaropa Ha
IIOCKOCTH

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

39

40

41

[IoBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO
napaJjenenunesa

Brrurcnenue TMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM MapajuielenuIe e

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

42

[IeprieHIMKYIAPHOCTD NPAMOU U
mockocty. [Ipru3nak
NEePHEHAUKYIISIPHOCTH IPSIMOM U
IUIOCKOCTH

https://lesson.edu.ru/02.3/10

43

44

45

IlepneH AUKYIAPHOCTD MPAMON U
mockocTy. [Ipru3nak
NEPHEHIUKYIISIPHOCTH IPSIMOM U
IUIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIECHINKYJISIPHOMN K IJIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMbIC B MHOT'OI'paHHUKAX

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10




46

47

[110CcKOCTH U EPIEHIUKYISIPHbIE UM
IpsIMbIE B MHOTOTPAaHHHUKAX

[leprienquKynAp ¥ HAKJIOHHASI.

[TocTpoeHue neprneHauKyisapa u3 TOUKu
Ha MPAMYIO

https://lesson.edu.ru/02.3/10

48

[IepnieHAUKYmSAp ¥ HAKIIOHHASL.
[TocTpoenue neprneHuKynsapa U3 TOYKU
Ha IIPSAMYIO

49

50

51

Teopema 0 TpEX NEepHIEHAUKYISIPAX
(mpsimast 1 oOpartHas)

Teopema o0 TpEX nepHeHUKYIApax
(mpsimast 1 oOpaTHas)

Yron mexay CKpeuuBarOmuMUC
NPSIMBIMU

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

52

53

[Tonck neprneHInKyIapHBIX MPSAMBIX €
IIOMOIIBIO ITEPIEHIUKYISIPHBIX
IJIOCKOCTEN

OpTOI‘OHaJ'ILHOC IIPOCKTUPOBAHUC

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

54

[TocTpoenue ceuenuii Kyoa, MpU3MBlI,
IIPABWJIBHOM MUPaMUJIBI C TIOMOIIBIO
OpPTOTrOHAJILHOM MPOEKINH

https://lesson.edu.ru/02.3/10

55

[Toctpoenue ceueHnit kyoa, mIpU3MBL,
MIPaBUIIBHON MUPAMU/IBI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

https://lesson.edu.ru/02.3/10

56

57

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO I10cKOCTH. [Inockoctn
CUMMETpUN B MHOTOTpaHHHKaX

[Ipu3Hak nepnesauKyJIApHOCTH IIPIMOM




58

H IJIOCKOCTH KaK CJI€ACTBUC CUMMETPUU

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOSTHUM OT TOYKHU 0 IUNIOCKOCTH

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU 1O INIOCKOCTH

Crioco0Obl OIIyCTUTh MEPIEHAUKYIISAPBIL:
CUMMETPUS, CABUT TOUKH 110
HapaJuIeIbHON NPAMON

CnBur no HenapaJieabHOU MPAMOH,
M3MEHEHHUE PACCTOSTHUM

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

62

KonTtponshast padora "B3anmuoe
pAacCMoJIOKEHNUE MPSIMBIX U TNIOCKOCTEN B
npocTtpascTae"

63

64

65

66

IToBTOpEHME: Yroa MEXAY IPAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

[ToBTOpEHME: Yyrom Mexny
CKPELIMBAIOIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpuueckne METO bl BBIYUCIEHUS
yri1a MeXJy NpsIMbIMH B
MHOT'OT'paHHHKaX

JByrpanHnsiii yroin. CBOMNCTBO JINHEWHBIX
YIJIOB ABYTPAHHOI'O yria

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

67

[TeprieHAMKYASIPHBIE TIIIOCKOCTH.
CBolicTBa B3aMMHO HEPIEHANKYIIPHBIX
IUIOCKOCTEH

https://lesson.edu.ru/02.3/10




68

69

70

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEW; TEOpeMa O MPSMOK
MEPECEUCHUS ABYX MIOCKOCTEN
NEePHEHANKYISIPHBIX TPEThEH IITOCKOCTH
[IpssMOyTOJIBHBIN MTapauieenumne; Kyo;

HN3MEPCHUA, CBOIMCTBa IpsAMOYT'OJIBHOTO
napaujicjicnmicaa

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
mapauiCiCuicaa u CJICACTBUC U3 Heé

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/10

71

CrepeomeTpuuecKue 1 MpUKIaJIHbIC
3a7]a4M, CBA3aHHbBIE CO B3aUMHBIM
pAacmoIOKEHUEM NIPSAMBIX U TIJIOCKOCTH

https://lesson.edu.ru/02.3/10

72

73

74

[ToBTOpEeHUE: CKpenMBaOILKECS
MMpsAMbIC, TaPAJJICIIBHBIC INIOCKOCTU B
CTaHJAPTHBIX MHOTOI'paHHHUKAaX

ITapa nmapaieNbHbIX IUIOCKOCTEN Ha
CKPELIUBAOIINXCA NPSMBIX, PACCTOSTHUE
MEXYy CKPEIINBAOIIUMUCS IPSMBIMH B
IIPOCTBHIX CUTYaLUsAX

Paccrosaue oT TOUkH 10 IJIOCKOCTH,
pacCcTodHHuC OT HpSIMOﬁ J0 IIIIOCKOCTH

https://lesson.edu.ru/02.3/10

75

Brrunciienue paccTossHUI MEXTY
CKPEIIMBAIOIIUMHUCS TPSMBIMH C
MMOMOUIBIO NIEPIIEHAUKYIIIPHOU
IIOCKOCTH

https://lesson.edu.ru/02.3/10

76

TpéxrpaHHslil yroi, HepaBeHCTBaA IS
TpeXrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U

https://lesson.edu.ru/02.3/10




CUHYCOB JJIsl TPEXTPAHHOIO yria

DneMEeHTHI CPEPUIECKON TreOMETPHUH:

77 1 https://lesson.edu.ru/02.3/10
reoie3nUecKue JIMHUU Ha 3eMile
73 KonTtponsHas padora "Yrisl u |
paccrosiHus"
CucreMatusanus 3HaHUH
79 " " 1 https://lesson.edu.ru/02.3/10
MHOrOrpaHHUK U €ro 3JIEMEHTBI
ITupamuna. Buael mupamu,
80 PAMIAA. DHART IHPaMHA 1 https:/lesson.edu.ru/02.3/10
[IpaBunpHas nupamMuIa
IIpusma. IIpssmast m HakJIOHHAS IIPU3MBEL.
81 P p P 1 https://lesson.edu.ru/02.3/10
[IpaBunbHas npusma
IIpssMoii mapaienenune,
82 p p B 8 1 https://lesson.edu.ru/02.3/10
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo
Brmmykiiele MHOTOrpaHHUKHA. Teopema
83 Py P P 1 hitps:/lesson.edu.ru/02.3/10
Olinepa
Beimykiibie MHOTOrpaHHUKH. Teopema
84 Ditnepa. [IpaBuiibHBIC U 1 https://lesson.edu.ru/02.3/10
MOJTYTIPaBUILHBIC MHOTOTPAHHHKHU
85 Konrponbnas padora "MHororpaHHuku" 1
[TonsiTHE BEeKTOpA HA IJIOCKOCTH | B
86 1 https://lesson.edu.ru/02.3/10
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1 https://lesson.edu.ru/02.3/10
88 Pa3nocTh BekTOpOB 1 https://lesson.edu.ru/02.3/10
89 IIpaBuno nmapasienenumena 1 https://lesson.edu.ru/02.3/10
90 YMHOXkeHHE BEKTOpa Ha YHUCIIO 1 https://lesson.edu.ru/02.3/10
Paznoxkenune BekTopa mo 0azucy Tpéx
91 p yIp 1 https://lesson.edu.ru/02.3/10

BEKTOPOB, HE JISKAITUX B OJTHON




IIOCKOCTH

92 CkansipHoe npou3BeeHNe 1 https://lesson.edu.ru/02.3/10
93 E}i’iﬁiﬁzeﬁm MEPILY BERTOpaNiL B | https://lesson.edu.ru/02.3/10
94 [Ipocreiimne 3a1auu ¢ BEKTOpaMu 1 https://lesson.edu.ru/02.3/10
95 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1

96 [Ipocreiimine 3a1aun ¢ BEKTOpaMu 1

97 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 1

98 O06o011eHre U cucTeMaTu3alus 3HaHu| 1 https://lesson.edu.ru/02.3/10
99 O0600meHne U cucTeMaTu3aus 3HaHUK 1

100 HroroBast kKoHTpoIbHAs paboTa 1

101 Wrorosas koHTposibHasA paboTa 1

102 O06o01IeHre u crucTeMaTu3alus 3HaHu| 1 https://lesson.edu.ru/02.3/10

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
ara ungposbie
Ne ni/m Tema ypoka Kontposbubie IIpakTuueckue A p
Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl

[ToBTOpenue tems! "KoopauHaTsl BeKTOpa

1 | 1 https://lesson.edu.ru/02.3/11
Ha IIOCKOCTH U B IPOCTPAHCTBE
[ToBTOpenue Temsl "CkansgpHoe

2 " 1 https://lesson.edu.ru/02.3/11
IIPOU3BE/IEHUE BEKTOPOB
[ToBTOpenue Temsl "Bpruncienue yria

3 " 1 https://lesson.edu.ru/02.3/11
MEXIy BEKTOPAMH B IPOCTPAHCTBE
[ToBTOpenue Tems! "YpaBHeHHE NPAMOI,

4 . " 1 https://lesson.edu.ru/02.3/11
MIPOXO/ISIIEH uepe3 JBE TOUKH
YpaBHEHHE IITIOCKOCTH, HOPMaJb,

5 1 https://lesson.edu.ru/02.3/11
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax

6 YpaBHEHHE IJTIOCKOCTH, HOPMaJb, |
YpaBHEHHUE MJIIOCKOCTH B OTPE3Kax

7 BektopHoe npousBeneHne 1 https://lesson.edu.ru/02.3/11
JIuneliHbIC HEPABEHCTBA, JIMHEWHOE

8 N — 1 https://lesson.edu.ru/02.3/11
JIuHeliHbIe HEPABEHCTBA, JINHEWNHOE

9 -, 1 https://lesson.edu.ru/02.3/11
AHamnTHyYecKue METOIBI pacyéra yria

10 p yr 1 https://lesson.edu.ru/02.3/11
MEXIy MPSMBIMHA B MHOTOTpaHHUKAX
AHaMTUYECKHE METO/IbI pacyéTa yria

11 P yr 1 https://lesson.edu.ru/02.3/11
MEXIY MIIOCKOCTSIMUA B MHOTOTpaHHUKAX

12 dopmylia pacCTOSIHUA OT TOYKHU J10 1 https://lesson.edu.ru/02.3/11




IIJIOCKOCTH B KOOpJAHWHATax

Haxosaenue paccTossHUM OT TOYKHU 10

13 https://lesson.edu.ru/02.3/11
IJIOCKOCTH B KyOe
Haxoxnenue paccTossHUM OT TOYKHU 710

14 . https://lesson.edu.ru/02.3/11
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 KoHnTtposbHas pabota "AHamuTuyeckas
reomerpus"
CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE

16 https://lesson.edu.ru/02.3/11
MHOT'OIPAHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB https://lesson.edu.ru/02.3/11
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 ILUIOCKOCTH, TIEPECECUECHUS TIPSIMbBIX U https://lesson.edu.ru/02.3/11
IJIOCKOCTEMN
[TapamienbHbIe TPSIMBIEC U TTIOCKOCTH:

19 https://lesson.edu.ru/02.3/11
napajjieIbHble CEYEHUs
[TapamienbHbIe IPSIMBIE U TTIOCKOCTH:

20 . . https://lesson.edu.ru/02.3/11
pacy€T OTHOIICHU I
[TapannenbHble NpAMbIE U MIIIOCKOCTH:

21 YIJIBI MEK1Y CKPEIIMBAIOIIUMHUCS https://lesson.edu.ru/02.3/11
NPSIMBIMU
[lepnenauKyIsipHBIE TPSIMBIEC U
MJIOCKOCTH: CTaHIAPTHBIE MaphI

2 P - https:/lesson.edu.ru/02.3/11
NEePHEHANKYIISIPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOIPAHHUKOB
[TepnenauKyIsipHBIE TPSIMBIEC U

23 IJIOCKOCTH: TEOpEMa O TpexX https://lesson.edu.ru/02.3/11
NepHeHANKYIISpax

24 [lepnenauKysipHBIE TIPSIMBIE U https://lesson.edu.ru/02.3/11




25

IIJIOCKOCTH: BBIYUCIICHUA AJIUH B
MHOTI'OIrpaHHHUKax

[ToBTOpEHME: TUIOIIAAN

MHOT'OYT'OJIbHUKOB, (POPMYJIBI JIS
TJI0IAJIEH, COOOpaKEeHHUS 1O 100U

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

26

[ToBTOpenue: miomanu
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIs
TJI0IIAJIEH, COOOpaKEHUS IO 100U

27

28

29

30

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI ISt
TIonIael, CooOpakeHUs MoI00Ms

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
TIUTOINAAN TOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaXKCHHUS MTOA00uUS

[Tnomaau ceueHNit MHOTOTPaHHUKOB:
IUIOINAAM MTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COO0pakeHUs: OJ00Ms
KonTponsnas pabora "[loBTopenue:
MHOT'OI'PaHHHUKH, CEUEHHUSI
MHOTOTPaHHHUKOB"

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

31

32

33

O6béM Tena. O6beM MPSIMOYTOJILHOTO
napaieNenuea

3agaum 00 yABOEHHHM Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKIUH yIia

CTepeOMCTpI/I‘-ICCKI/IC 3aaa4u, CBA3aHHBIC C

00BEMOM MPSMOYTOIBHOTO
napaenenunena

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

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

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

34

[Tpuknagubie 3aa41, CBSI3aHHBIE C

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




35

BBIUMCIICHHEM 00BEMA NpAMOYT'OJIBHOT'O
napajujicjicnmicaa

O0BEM TIPSIMON MPU3MBI

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

36

37

38

CrepeomeTpUyeCKHE 3a1a4U, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB TPSMOI MTPU3MBI

[Ipuknagabie 3a1a41, CBSI3aHHBIE C
00BEMOM TIPSAMOI TIPU3MBI
Brruncinenune 00bEMOB TEI C TTOMOIIBIO

onpeaenéHHoro uurerpaita. O0bpém
HAKJIOHHOM MPU3MBI

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

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

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

39

Brrunciaenne 005EMOB TEJI ¢ HOMOIILIO
onpeaenénHoro uarerpaina. Oobpém
HI/IpaMI/IIIBI

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

40

41

42

dopmyna 00bEMa MUPaMH/IBL.
OTtHo1eHne 00bEMOB TUPAMU/ C 0OIIUM
YIJI0M

®dopmyna 00bEMa MUPaMH/IBL.
OTtHomeHne 06beMOB MUPAMUJL C OOIIUM
YIIIOM

CrepeoMeTpHUeCKUE 3aJa4l, CBI3aHHBIE C
00BbEMaMU HAKIIOHHOM MPU3MBI

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

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

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

43

44

45

CrepeomeTpHuyecKre 3a/1a9u, CBSI3aHHbIE C
00BEMaMH TUpaMUIbI

[Ipuknanueie 3aaaun o Teme "OOBbEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM HAKIIOHHON
MIPU3MBI

[Ipuknanueie 3axaun mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUJIBI

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

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

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




[Ipumenenue 06bEMOB. Beruncienue

46 https://lesson.edu.ru/02.3/11
paccTosTHUSA JI0 TUIOCKOCTH

47 KoHntponbhas padora "O0bEM
MHOTOTpaHHUKA"
Hunuaapudeckas MIOBEPXHOCTD,

48 00pa3yromue HUINHIPUIECKOM https://lesson.edu.ru/02.3/11
MOBEPXHOCTH

winaap. IpsaMoit KpyroBou HUWIMHIP.

49 1 p- 1P pyr P https://lesson.edu.ru/02.3/11
[Imomaae MOBEpXHOCTH HUAIMHAPA
Konunueckast MoBEpXHOCTh, 00pa3yrolue

50 . p pasyro https://lesson.edu.ru/02.3/11
KOHUYecKol moBepxHocTu. Konyc
CeueHune KOHYCa MI0CKOCTBIO,

51 g https://lesson.edu.ru/02.3/11
napauieIbHOM TIOCKOCTH OCHOBaHUS
VYceuénnslit konyc. M300paxenue

52 : https://lesson.edu.ru/02.3/11
KOHYCOB M YCEUEHHBIX KOHYCOB
ITnomans 6OKOBOH ITOBEPXHOCTH U

53 v P hitps:/lesson.cdu.ru/02.3/11
MOJTHOM MOBEPXHOCTH KOHYCa
ITimomane OOKOBOI MOBEPXHOCTH U

54 U P hitps:/lesson.cdu.ru/02.3/11
MIOJTHOM IMTOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKre 3aa4u Ha

55 JIOKa3aTeIILCTBO U BEIUHCIICHHE, https://lesson.edu.ru/02.3/11
MOCTPOCHHUEM CEUYCHUH ITWIHH/PA, KOHYyCa
CrepeoMeTpuuecKre 3aa4u Ha

56 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, https://lesson.edu.ru/02.3/11
MOCTPOCHHUEM CEUYCHUN IIUIMHIPA, KOHYCa
[TpuknamHbIe 3a/1a49M, CBSI3aHHBIC C

57 https://lesson.edu.ru/02.3/11
[UTHHIPOM

58 IIpuknanHeie 3aqa4n, CBSI3aHHbIE C https://lesson.edu.ru/02.3/11




59

MUWJIMHAPOM

Cdepa u map

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

60

61

62

[Tepeceuenwue cdepbl u mapa ¢
riockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua u n300paxkenue mapa

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj u n3o0paxenue mapa

VYpasuenue chepsl. [Inomans chepsl u eé
yacTei

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

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

63

64

65

66

Cummerpus cdepsl 1 mapa

CrepeoMeTpuuecKre 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOEHUEM UX CEUCHHUH TIOCKOCTHIO

CrepeoMeTrpuueckre 3ajaun Ha
JI0Ka3aTeNNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO c(hepoit U mapoM,
IIOCTPOCHUEM UX CEYEHHH MIIOCKOCTBIO

[puknagHbie 3312491, CBI3aHHBIE CO
cdepoii u mapom

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

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

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

67

[ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,
BBIYHCIICHUA B OKPY)KHOCTI/I, CTaH,I[apTHI)Ie
moaoous

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

68

69

Paznuunbie KOM6I/IHaLII/II/I TCJI BpallICHUS U
MHOTI'OI'paHHUKOB

3anauu o teme "Tena U MOBEPXHOCTH
BpaiueHus"

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

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




70

71

3agauu o Teme "Tena 1 MOBEpXHOCTH
BpanieHus"

KoHntposnbnas padora "Tena u
MOBEPXHOCTHU BpaleHus"

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

72

73

74

O0béMm uuHIpa. Teopema 06 00bEMe
MMpAMOIo HUJIMHApa
Berurcienne 00bEMOB TEJT C MOMOIIBIO

onpeaenéaHoro uarerpaita. Oobpém
KOHYCa

[Tnomaan OOKOBOM M OJIHOM
MOBEPXHOCTH KOHYCa

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

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

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

75

CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIC C
BBIYHCIICHHEM 00BEMOB IIMIMH/PA,
KOHYyca

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

76

77

78

79

[Tpuknanueie 3anaun mo teme "OO0bEMBI U
TJIOIIA U TTIOBEPXHOCTEHN Te"

OOBEM 1mIapa 1 MIapOBOTO CEKTOPA.
Teopema 06 06véme mapa. [lnomans
cdepsl. CTepeoMeTprUECKHE 3a1auH,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IIapoBOTo
ceKkTopa

[Ipuknanueie 3apaun mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
miomaaso cepbl. COOTHOMIEHUS MEKITY
IUIOUIA/IIMU MTOBEPXHOCTEN U 00bEMaMU
MMOJOOHBIX TEN

[TomoOHbBIE TeNa B IPOCTPAHCTBE.

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

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

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

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




80

81

N3menenune o6bEéMa rpu mogo0uu.
CrepeomeTpuuecKue 3aa4u, CBI3aHHbIE C
BBIYHCIICHHEM 00BEMOB TEJ U ILIOIIAACH
MMOBEPXHOCTEN

Kontponbnas padota "[lnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"
JBuxenust mpoctpancTBa. OToOpaskeHusI.

JBuxenus u paBeHCTBO uryp. OOmiue
CBOMCTBA IBW)KECHUMN

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

82

Buapl nBukeHMi: napamuiebHbII
MIEPEHOC, UEHTPAIIbHAsI CHMMETPHUS,
3epKaJIbHasi CAMMETPUSL, TOBOPOT BOKPYT
MPAMOM

83

84

85

[IpeobpazoBanus nonodus. [psmas u
cthepa Diinepa

['eomeTpryeckue 3a1aun Ha IPUMEHEHUE
JIBYDKEHUS

KonTponbHnas pabora "BekTops! B
npocTpaHcTae”

86

O6o06matomiee moBTopenue 11 moHsTHii u
MEeTOJI0B Kypca reometrpun 10-11
KJIaCCOB, CHCTeMAaTH3allhs 3HAHW:
"[TapamyienbHOCTh NPSIMBIX U IJIIOCKOCTEN
B IIpOCTpaHcTBe"

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

87

O6o6matomee moBTopenue 11 moHsTH 1
MEeTOJI0B Kypca reometrpun 1011
KJIaCCOB, CHCTeMAaTH3aIlNs 3HAHWI1:
"BekTopsbl B npocTpaHcTBe"

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




88

89

90

91

92

93

O6o6maromee moBropeHue 11 moHsITHI 1
MeTOJI0B Kypca reomerpuu 10—-11
KJIACCOB, CHCTEMAaTHU3aIlNs 3HAHWI:
"BexTops! B pocTpaHcTBe"

O6o6matomee moBropeHue 11 moHsITHI 1
METOJI0B Kypca reomerpun 10—11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O6beM MHOTrOrpaHHuKa"

O6o06matomee moBropeHue 11 moHsITHI 1
MeT0/10B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUI:
"O6beM MHOTOrpaHHuKa"

O6o06matomee moBropeHue 11 moHITHI 1
MeT0/10B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMAaTH3aI1s 3HAHUM:
"[Tnomany moBEpXHOCTU U O0BEMBI
KpYyTJbIX Ten"

Ob6o6uaroree nopropeHue 11 noHsATUi U
METOJ0B Kypca reomerpun 1011
KJIACCOB, CUCTEMATHU3aLUs 3HAHUI:
"Tlnomaay moBepXHOCTU U 0OBEMBI
KpyTJbIX Ten"

Htoropas KOHTpPOJIbHAaA pa60Ta

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

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

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

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

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

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

94

95

HtoroBast KoHTpoJIbHAs paboTa

[ToBTOpeHnue, 06001IEeHNE U
cUCTEeMaTH3alus 3HAHUH

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

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

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJIb B Pa3BUTHHU




COBPEMEHHBIX HHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT i

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Wcropus pa3BuTus CTEPEOMETPUM KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M

98

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

Hcropus pasBUTHs CTEPEOMETPUH KaK
99 HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U

KOMIIBIOTCPHBIX TCXHOJIOI! ni

Hcropus pasBUTHS CTEPEOMETPUM KaK
100 HAyKU U €€ pOjlb B pa3BUTUU

COBPEMECHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT ui

Hcropus pasBUTHS CTEPEOMETPUM KaK
101 HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U

KOMITBIOTCPHBIX TEXHOJIOT i

Hcropust pa3BUTHS CTEPEOMETPUH KaK

102 HAyKU U €€ pojib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U

KOMITBIOTCPHBIX TEXHOIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSL.
['eometpus, 10-11 kmaccer : 6a30BbIi 1 yray6:. yposau / [ JI.C.AtanacsH u ap. |-

M.: [Ipoceemene, 2020.- 287¢. : un.- (MI'Y — mikosne).

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

PabunoBuy E.M. 3aiauu u ynpaxHeHus: Ha TOTOBbIX yepTexkax. 10-11 kmacchl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://urok.apkpro.ru
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