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MNOACHUTEJIBHASA 3AIINCKA

['eometpusi siBisieTcsi OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOyYarONIMMUCS TOHSITUIHHBIX OCHOB I'€OMETPUHU, TIPHU JI0KA3ATEIBCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTb U ONpPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUH 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKux 3aaad.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopMaTrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacuIMpeHne MPEeACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpbHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBSA3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKUCHIBATh M H3y4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe ~ yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBaMH, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTIOTPaHHUKM W Te€la BpalICHUsA, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTUYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCUOMATUKHU TPU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pELIEHUs, YMEHUA UX NPUMEHSTh, MPOBOAUTH JIOKA3aTEIIbHBIE PACCYKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupoBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUN
JEAYKTUBHBIX PACCYKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YUEHUIO TEOMETPUH;

dbopmupoBanrne (PyHKITMOHATIEHONH TPAMOTHOCTH, PEICBAHTHON TEOMETPHH:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCJIEIOBAHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATHUSAMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUW  paclpeiensercs He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCAM O0YYAIOIIHECS
oOpamaquch HEOJHOKpPaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U MTOCTYMATEIIBHO, C
COOJTIO/IEHNEM TPUHITAIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKIIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSS U YIIIyOJIss
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHumnanuu O0OydeHHS,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX MpOrpaMM, OOECHeunuTh YriyOJIEHHOE
W3YYCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHbEIM 00pa30BaHUEM.

Ha wusydenue yueOHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Heznento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NOHATHS ~ CTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBo. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelIMBaromuecss npsmble. [Ipu3Hakum CckpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa MNapaJJIEIbHOTO MPOEKTUpOBaHUs. HM300paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajuleleuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopemMa O MpsSMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 70  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIMKYJISAPHOCTH  ABYX
mIockocTer. Teopema o TpEX NMepHeHIUKYIsIpax.

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 TPEXIPAaHHOTO yruia. TeopeMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJBHBIA — TNapajuleleNune]] ¢  €ro  CBOMCTBA.
Kparyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Ilugaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. [IpaBuiibHbIE MHOTOIpDaHHUKM: IpPAaBWIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 351€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JuaroHanu, YIJIbI.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJEMEHTBI CHMMETPUM  IPABHJIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOPA HA YUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel Bektopa. CBsizb MEXIy KOOPAMHATAMHM BEKTOpPA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHOocTed. Tema BpamieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBOiicTBa 00BEMOB Tein. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAaHHas okoJio muiuHapa. llepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e¢ JacTe.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapamienbHO M NEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (MapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEpe3 BEPIIHUHY), CEUSHUS I1apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXeHUA. [IpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHAaTHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBM)XEHUN: TapaliebHBIA TEpPEeHoC,
LHEHTpaJIbHAsT CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxAaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HWHCTUTYTaMM B COOTBETCTBUH C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MAaTeMaTHYECKOW ILIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOT0o Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOTO IMOBEIAEHUS, CBA3AHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKJIIOYAs 3CTETHKY MaTEeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEUICHUI, pacCy ACHUI, BOCIPUUMYHUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUIOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE LIEHHOCTH TPYIOIIOOMs, HHTEpEC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENBHOCTH, CBS3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrt W Ppearru30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTb M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO |



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-DPKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOTHON U COIMATILHOMN
Cpeibl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM ISl OKPY>KAIOIIEH Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W  OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW IesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH IS Pa3BUTUS UMBUWJINU3ALMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEJCTBOM TO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAefcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMS /1711 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NpPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPCUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W MPOTUBOPEYUN;

JeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10Ka3aTEIbCTBA MATEMATHUECKUX YTBEPKICHHI
(IpsiMbIe ¥ OT MPOTUBHOTO), BEICTPAUBATh ApTYMEHTAIMIO, TPUBOJUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BAPUAHTOB  pEIICHUSA, BbIOMpaTh HauOoyiee MNOAXOASAIMIMU ¢ y4€ToM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpPOBATH THIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMH, SIBIICHUSIMU, IPOIIECCAMU;

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

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MPEINOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISBJIATH JeUUIUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpPOBaTh M HHTEPIPETUPOBATh HHGOPMAIUIO Pa3IHYHBIX BHIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaIMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMU  OOLLEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jIM4Me€ M CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepCcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJICKT:

BJIa/JE€Th HABBIKAMU  IIO3HABATEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara peHIeHHs
MaTeMaTHYECKOH 3a7auu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJ1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUS PE3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMi0 COBMECTHOM paboOThl, pacHpeneniTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX AAaTh TMPOIECC W pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYpMBD» W HHBIE), BBIIOJIHATH CBOI YacTh pabOThl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUHU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSAMBIMU B TPOCTPAHCTBE, MEXKIAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HAaBaTb OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJ1accu(ukanuu;

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

e BBINOJHATh napajiesbHOE, LEHTPAIbHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

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

e BBIYUCIIATH  IUIOMAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POopMyT;

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

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUW U
HAXOXKJEHUE TE€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIpU PEIICHNN MaTEMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e IMPUMEHATH TIOJYYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3yUYCHHbIC MOHSATUS B
npolecce IMOMCKa peUIeHHsT MaTeMaTH4ecKH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIUPOBATh pEalbHbIE CHUTyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENM C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOpeM, ammapara ajreOpbl, pelarb NpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTABICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUU Kak
COCTaBHO 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHITUSMHU, CBI3AHHBIMHU C TE€JIAMH BPAILLCHUS: [UIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATh B3aUMHOE PacIiooKeHue chephl U MI0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpalCHUs,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpallleHHUS,
T€OMETPUYECKHX TEN C TPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIlICHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOT00HBIX TEN;

n300pakaTh u3ydaembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATHL HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
4yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPHU PEIICHUU;
CBOOOJHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpazoBaHusl MOJ00US;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LMIMHIIpA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYca (MapaiiebHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHMIl: METOJ CJEN0B, METO[
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh TEOMETPUYECKHE (PAKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIArarlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HEsIBHOM (dopme;

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

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPaBHHUBATb,
aHAJIM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYallUU, IPUMEHATh N3YUCHHBIE
NOHATHUS, TEOPEMBbI, CBOHCTBAa B IIpPOLIECCE IIOMCKAa  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallMH Ha $SI3bIKE T'€OMETPHUH, HCCIENO0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHSI TEXHOJIOT .



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
bubnuoreka [{OK
: Beexetiiie B crepeomerpiio 23 ! ! https://m.edsoo.ru/7f415b90
) B3aumHoe pacrosoxeHue npsiMbix B 6 1 bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f415b90
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B g 1 bubmmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f415b90
4 [lepnieHIUKYNSPHOCTD MPSAMBIX U 25 | ) Bbu6mmoteka [JOK
IIJIOCKOCTEMN B IIPOCTPAHCTBE https://m.edsoo.ru/7f415b90
bubmmoteka IIOK
1 1 2
> Y TJIBL 11 paCCTOSHHS 6 https://m.edsoo.ru/7f415b90
bu6mmoteka IIOK
6 Mrororpartitici / ! ! https://m.edsoo.ru/7f415b90
bu6mmoteka IIOK
! Bexropst B npoctparictae 12 https://m.edsoo.ru/7f415b90
g [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS 5 ) but6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 AHanuTrueckasi reoMeTpus 15 1 1 hitps://m.cdsoo.ru/ 7415690
) [ToBTOpEeHME, 0000IIEHNE 1 15 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f415b90
. bubmuorexa [JOK
3 0 17 1 2
OObEM mtororpaiiica https:/m.edsoo.ru/7£415b90
bubmuorexa [JOK
4 T 24 1 2
c/1a BpatieHiA https:/m.edsoo.ru/7£415b90
5 [Tnomaau moBEpXHOCTU U OOBEMBI 9 1 1 bu6mmoreka [JOK
KPYTJIBIX TEII https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
6 5 1
HBiicerns https://m.edsoo.ru/7f415b90
7 [ToBTOpenue, o6o0IIeHNE U 17 ) bubmmorexa [IOK
cucTeMaTHu3alis 3HaHui https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 7



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsTHS CTEpeOMETPHH: TOYKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, Hapanneﬂbelx HpﬂMLIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: TEepeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKarONINecs! IIOCKOCTH,
nepeceKaromecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
CJIEJICTBHS U3 HUX

AXCHOMBI CTCPCOMCTPHU U TICPBLIC
CICACTBUA N3 HUX




MHororpaHHUKH, ©300paKeHHE MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX (UTyYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

10

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE POXOIST Yepe3 ux peopa.
N300paxkeHue nepeceueHus MoaydeHHBIX
IJIOCKOCTEN. PackpammBaHue MOCTpOEHHBIX
CEUeHMH pa3HbIMU LIBETAMU

11

N300pakeHne ceueHnit mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.
N300paxkeHue nmepeceueHus MoTydeHHBIX
IJIOCKOCTEN. PackpammBaHye MOCTpOEHHBIX
CEUeHHH pa3HbIMH LIBETAMU

12

N300paxenune cedeHunit nmupamuibl, Kyoa u
MIPU3MBbI, KOTOpBIE TPOXOAT uepe3 ux peéopa.
N3o0pakeHue nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUEHUN Pa3HBIMHU LIBETAMU

13

N300paxenune cedyeHuit nmupamuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o0pakeHune nepecedeHust moaydeHHbIX
IIJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUEHUN pa3HBIMU LIBETAMU

14
15

Merton cnesoB AJist MOCTPOSHUS CeUEHU

MeTton ciIeIoB s IMOCTPOCHUMA CEYCHMH.




CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

16

17

18

19

20

21

Mertoz cie10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

[TocTpoenue ceueHuii B nmupamue, Kyoe mo
TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alHCh 111aroB
MMOCTPOEHUS

ITocTtpoenue ceuenuii B mupamue, Kyoe 1no
TpéM TouKkaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
IIOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe mo
TpéM TouKkaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIUCh L1aroB
IIOCTPOEHUS

[ToBTOpenue mnanumerpun: Teopema o
MPOIMOPIMOHANBHBIX 0Tpe3kax. [logobue
TPEYroJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4epTekax. McTopus pazBuTus
MJITAHUMETPUHU U CTEPEOMETPUH




23

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKpenBaromuecs npsmbie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapautenpHbIe IPSMBIE B IPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. JlemMma o nepecedeHun
MapAJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapauleNIbHbIX NpAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

[TapannensHoe npoekTHpoBanue. OCHOBHbIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOI MEXAY
PSIMBIMU

3aza4yM Ha JOKa3aTeIbCTBO M UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIOJIOXKEHUEM NIPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamuenbHOCTh MPSAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMON U




IIIIOCKOCTH

31

32

33

34

I'eomeTpuuecKkue 3aa4un Ha BHIYMCIICHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO Ha YepTEexe U
MapaJyIEIbHOIO IPYror npsmoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKIys, MPUMEHEHUE IS
MIOCTPOCHHUS CEYCHUI KyOa U
napasenenumnena. CBoucTBa
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHHe IIJIOCKOCTH. HpI/ISHaKI/I
napaJiieJIbHOCTH ABYX MIOCKOCTEHN

35

Teopema o nmapajuieTIbHOCTH U
CANMHCTBECHHOCTH IIJIOCKOCTH, HpOXOI[?[HIGI\/'I
yepe3 TOUKY, He IPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIECTBUS U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX NEpeCceueHus Ipu
MepeceyeHH JIByX MapaijiesbHbIX
IIJIOCKOCTEN TPEThen

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMMPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHUE: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CBoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuleJienune1a

41 Brruucnenue JuinH OTpe3KOB B Ky0e u
IIPSIMOYTOJIBHOM TapajulesIeuIe e
[IepneHuKyISpPHOCTD MPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH
[lepneHIMKyYIAPHOCTD MPSMOU U IIIOCKOCTH.

43 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U
IJIOCKOCTH
Teopema o cyniecTBOBaHUH U

44 €IMHCTBEHHOCTH MPSIMON, IPOXOAAIIEH
4yepe3 TOUKY IIPOCTPAaHCTBA U
NEPIEHIUKYIIIPHON K INIOCKOCTH

45 [InockocTH ¥ epneHANKYISIPHbIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [InockocTu U nepneHANKYISIPHbIE UM
MpsiMble B MHOTOTpaHHHUKAX

47 Ilepnennukynsp u HaknoHHas. [loctpoenue
MEPIEHIUKYIIAPA U3 TOUKU Ha MPAMYIO

43 [lepnennukynsp u HaknoHHas. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIsApax (Mpsmas

u oOpatHasi)




Teopema o Tpéx nepneHAUKYIsIpax (mpsmas

50 u oOpartHas)

51 YTroa Mexay CKpelUBaIOIIMMUCS IIPSIMBIMU

5 ITonck neprneHauKyISApHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 IIPaBWIBHON MUPAaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoeHue ceuenuii kyba, Npu3Msl,

55 IIPaBWIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockocTy. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHaANKYIAPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUM OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTPaHHUKH. Pacyér
PaccTOSHUM OT TOUKH JI0 IIIOCKOCTH
CriocoObl ONyCTUTH HEePIEHANKYISAPHIL:

60 CUMMETPHS, CIBUT TOYKH T10 MAPATIICITbHON
psAMOI

61 CaBur no HenapauienbHON IpSIMOH,
MU3MEHEHNE PACCTOSIHUM

6 Konrtponsnas padora "B3anmuoe

PACIIOJIOKCHHUC MIPAMBIX U IIOCKOCTEH B




npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: YrOa MEXKIY

CKPELIMBAIOIMMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/IquKI/IC METOJbI BBITUCIICHUSA YyIJIa
MCKAY NPAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAaHHOIO yIia

67

68

69

[lepnenaukynspusle miockoctu. CBOICTBA
B3alMHO NEPIEHIUKYIISAPHBIX MNIOCKOCTEN

[Ipu3Hak nepneHaAuKyJIApHOCTH IIIIOCKOCTEH;
TeopeMa O IPSAMOM NIEPECEUEHU IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIPHBIX TPETHEHN
IIJIOCKOCTH

[IpssmoyronbHbBIN Napasuienenunes; Kyo;
U3MEPEHMS], CBOUCTBA IPIMOYTOJIbHOTO
napajuiesenumena

70

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
napajJiesIenuIes1a U CIeJCTBUE U3 Heé

71

72

CTCpCOMeTpI/I‘-ICCKI/Ie U NPpUKIIaAHBIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IMPsAMBIX U IIIIOCKOCTH

HOBTOpCHI/ICI CKPCIIMBAIOIIHECS ITPAMBIC,
apaJiICJIbHBIC MJIOCKOCTH B CTAHAAPTHBIX




MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE

73 MEX/1y CKPELMBAIOIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

74 PaccrosiHMe OT TOYKH 10 TNIOCKOCTH,
paccTosiHuE OT IPSIMOM A0 INIOCKOCTH
Brruncnenue pacCTOSHUNA MEXIy

75 CKPEILMBAIOIIUMHUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIIPHON INIOCKOCTU
TpéxrpaHHblid yroyi, HEpaBeHCTBa IS

76 TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIila

77 DneMEeHTHI CPepPUIEeCKON TeOMETPHH:
reoJIe3nYecKue JIMHUYU Ha 3emiie

78 KonTtponbHas padota "Yrisl 1 paccTostHUS"

79 CucremaTtu3zanus 3HaHuil "MHOrorpaHHuK U
€ro 3J1eMeHTHI"

20 [Inpamna. Buael nupamun. [IpaBunpHas
nupamua

81 ITpusma. [IpsiMast u HaKJIOHHAs IPU3MBI.
IIpaBuibHas mpusma

2 [IpsiMoit napasnenenunen, NpsMOyroJIbHbIA
napajuienenumnesa, Kyo

23 Brinyxiible MHOrOrpanHuku. Teopema
Ditnepa

84 Brinyxkiible MHOrOrpanHuku. Teopema




Olinepa. [IpaBunpHbIE U OTyNIpaBUIbHBIE
MHOTOTPaHHUKHU
85 KontponsHas pabora "MHororpaHHUKH" 1
26 [TonsiTHe BekTOpa Ha MJIOCKOCTH U B |
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEKTOpOB 1
89 [IpaBuno mapamienenumnena 1
90 YMHOKEHUE BEKTOPA HA YUCIIO 1
91 Pasnoxxenue Bekropa 1o 6a31/1c3vl TpEX |
BEKTOPOB, HE JIeXKAIIUX B OJJHOM MIIOCKOCTH
92 CkansipHO€ MpOU3BEICHUE 1
93 Brruncnenue yria Mexy BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
95 IIpocreiiue 3a1a4u ¢ BEKTOPaMHU 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1a4u ¢ BEKTOPaMHU 1
98 O060011eHre U cucTeMaTU3alys 3HaHUN 1
99 O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 1
100 WroroBas koHTposibHAs paboTa 1
101 Hrorosast koHTpoapHAs paboTa 1
102 O06o001IeHre U cucTeMaTH3alus 3HaHU! 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Nen/m Tema ypoka Kontpoabusbie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
| [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B IIPOCTpaHCTBE"
) [ToBTOpenue tems! "CxkansipHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
MPOXOJIAIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousseneHue 1
g JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
9 JInHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBaHKE
10 AHaMTUYECKHE METO/Ibl pacyéTa yria 1 |
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaTMTHYECKHE METOIBI pacyéTa yria |
MEX1y TNIOCKOCTSIMA B MHOTOTpaHHHKaX
12 dopMmyna pacCTOSHUS OT TOUYKH 10 1




IJIOCKOCTH B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOYKH 10

13
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KonTtponpsHas padora "AHanuruieckas
reoMerpust”

16 CeueHust MHOTOTPAHHUKOB: CTaHAapTHBIC
MHOTOT'PAaHHUKHU

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 IUIOCKOCTH, NI€PECEUEHUS MPSMBIX U
IJIOCKOCTEM

19 [TapannenbHble TPSIMBbIE U TNIOCKOCTH:
napajieIbHbIe CeUeHUs

20 [TapannenbHble NpSAMbIE U TIIIOCKOCTH:
Pacy€T OTHOLIEHUN

21 [TapamiensHbIe TPSIMBIE U TTIOCKOCTH: YTJIBI
MEXYy CKPEIUBAOIIMMUCS TTPSIMBIMHU
[lepnenauKynsipHbIE TPSIMBIE U IJTIOCKOCTH:

) CTaHJapTHbBIE NAPhl MEPIEHIUKYIISPHBIX
MJIOCKOCTEH | MPSMBIX, CHMMETPUN
MHOTOTPAaHHUKOB

o [lepnienquKyAsipHBIE IPSMBIE U TIOCKOCTHU:
Teopema O TpeX MepHneHANKYIsIpax

24 [TepnenauKyIsIpHBIE TPSIMBIE U TNTOCKOCTH:
BBIYMCIICHHS] IJTMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: TIIOIIAIM MHOTOYTOJILHUKOB,




(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
monoous

26

27

28

[ToBTOpEHUE: TIIONIATU MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
noooust

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

30

31

32

KonTponsnas pabora "[loBTopenue:
MHOTOT'PaHHUKHU, CEYCHUSI MHOTOI'PaHHUKOB"

O61éM Tena. OObEM MPSIMOYTOJIBHOTO
napaJsenenuneaa

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

33

CrepeomeTpudeckue 3a/1auu, CBI3aHHbIC C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

35

[IpuknanHelie 3a1a4u, CBSI3aHHBIC C
BBIYHCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napasuiesenumnena

O06BEM npsMOi IPU3MBI

36

CrepeoMeTpHuecKre 3ajaul, CBI3aHHbIE C




BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI

[Ipuknagabie 3a1a4u, CBSI3aHHBIE C 00BEMOM

37 IIPSAMOM TIPU3MBI
Brruncnenre 06bEMOB Tell C TOMOIIBIO

38 onpenenéHHoro uuaterpaiga. Oobém
HAKJIOHHOM MPU3MBbI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaita. Oobpém
MTUPAMU/IBI

40 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

A1 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

4 CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIC C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeomeTpuyuecKue 3a1a4u, CBI3aHHBIE C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OObEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMHUJIBI

46 [Tpumenenue o0bEMOB. Borunicnenue
pacCTOSTHUSA JI0 TUIOCKOCTH

47 KonTtponsHas padora "O6béM
MHOIOTrpaHHHKaA"

43 unuuapuyeckast HOBEPXHOCTb,

o0pa3yroue UIHHIPUIECKON




IIOBEPXHOCTH

Humuaap. [psmoit KpyroBoi HUIHHAP.

e [Imomane MOBEpXHOCTH HUIMHIAPA

50 Konnueckas moBepxHOCTb, 00pa3yromye
KOHMYECKOU nmoBepxHoct. Konyc

51 Ceuenue KoHyca IJIOCKOCTBIO,
MapajuIebHOM IJIOCKOCTH OCHOBAHUSA

57 Yceuénnblii konyc. M300paxeHne KOHyCOB
U YCEYCHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTU U MOJIHON
IIOBEPXHOCTU KOHYCa

54 [Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa
CrepeoMerpuueckue 3ajaun Ha

55 JI0Ka3aTeJIbCTBO M BEIUHCIICHHE,
MOCTPOCHHUEM CEUEHUN MIMH]pPA, KOHYyCa
CrepeoMeTrpuueckre 3a1a4uu Ha

56 JI0Ka3aTeNNbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEUYECHUI LIMIMHIPA, KOHYyCa

57 [Ipuknanuble 3a1a4un, CBSI3aHHBIE C
LWIAHIPOM

58 [TpuxnanHbie 3a1a4u, CBSI3aHHBIE C
UIHHIPOM

59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u ceps! mockoctsio. Bug u
u300pakeHue mapa

61 [Tepecedenne cdepsl U mapa ¢ MIOCKOCTHIO.




Kacanue mapa u cepsi mnockoctero. Bun u
n300pakeHHE 1apa

VYpasuaenue chepsl. [Lnomans chepst u eé

62 .
yacrei

63 Cummetpus cdepsl U mapa
CrepeomeTpHuuecKue 3a1a4u Ha

64 JI0Ka3aTeIbCTBO U BHIYUCIICHHE, CBSI3aHHBIC
co cepoii U mapom, MOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO
CrepeomeTpuuecKue 3a1a4u Ha

65 JI0Ka3aTeIbCTBO U BEIYUCIICHHE, CBSI3aHHBIC
co chepoii U apom, TOCTPOCHUEM UX
CEYEHUH TIIOCKOCTHIO

66 [Ipukianueie 3aqa4n, CBsi3aHHBIE CO cPepoit
U IapoM
[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,

67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
noao0us

68 Paznuanbie koMOWHAIMY TEN BpaIIeHUs U
MHOTOTPaHHUKOB

69 3amauu o Teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

70 3anaun o teme "Tena U MOBEPXHOCTH
BpalueHus"

71 KouTtponbnast pabora "Tena u moBepxHOCTH
BpalueHus"

7 O06Beém munuHapa. Teopema 06 00bEME

MPSAMOTro IUJIMH]IpA




73

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. OobéM KoHyca

74

75

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYyCa

CTepeOMCTpI/ILIeCKI/IC 3aga4u, CBsA3aHHBIC C
BBIYHCIICHHEM 00BEMOB OUJIMHApPA, KOHYCa

76

[Mpuknanueie 3apaun mo Teme "OO0BEMBI U
IJI0IIaAu oBepxHoCcTel Ten"

77

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomanes chepsl.
CrepeomeTpHyeCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTA U IMApOBOI'0 CEKTOPa

78

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
miomaaso cepbl. COOTHOIIEHUS MEXKITY
TUTOIIAISIMHA TTOBEPXHOCTEH 1 00BEMaMu
MOI0OHBIX Te

79

[TonoOHbIe TeNa B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mog00uu.
CrepeomeTpuyuecKue 3a1a4u, CBI3aHHBIE C
BBIUHCIIEHHEM 00BEMOB TeNI U IUIOMIAIEN
[IOBEPXHOCTEN

80

81

KonTponbnas padota "Ilnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Te"
JBmxeHus npoctpancTBa. OToOpakeHusl.

JIBrokeHus U paBeHCcTBO ¢uryp. O0mue
CBOMCTBA JBUYKECHUU




82

Buap! n1BukeHMit: napauielIbHbIN IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHUS, 3epKajbHAas
CHUMMETpHUS, IOBOPOT BOKPYT MPSIMOMH

83

84

85

[IpeoOpazoBanus mogo6us. [Ipsmast u cdepa
Ditnepa

['eomeTpHuueckue 3ajaun Ha IPUMEHEHHE
JIBYDKECHUS

KoHnTtposbHas padota "BekTopsl B
npocTpaHcTBe"

86

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucremarusauus 3Hanuii: "l[lapamienbHocTh
MPSMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

87

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
npocTtpaHcTse"

88

89

90

Ob6o6uaroree noropenue 11 noHsATH U
MeTo10B Kypca reometrpun 10—11 kmnaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npocTtpaHcTae"

Ob6o6uaroree noropeHue 11 noHsATUi 1
MeTOJ10B Kypca reomerpun 10—11 knaccos,
cuctemaruzanus 3HaHuit: "OobeM
MHOTOrpaHHHUKa"

Ob6o6maromee noropenue 11 noHsATHit 1

MeTOJ10B Kypca reomerpun 10—11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem




MHOTOTrpaHHHKaA"

91

92

93

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTOo10B Kypca reomerpuu 10-11 knaccos,
cucreMaru3aius 3Hanuit: "Ilnomann
MOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX T
O6o06matomee moBropeHue 11 moHsaTH 1
MeTOJ1I0B Kypca reometpun 10—11 knaccos,
cucreMartuzanus 3Hanuit: "[lnomann
MMOBEPXHOCTU U 00BEMBI KPYTJIBIX Te"

HtoroBast KOHTpoONbHAs paboTa

94

95

96

Wrorosas koHTposibHasA paboTa
[ToBTOpenue, o0o0IIeHNE U CUCTEMaTH3aLHs
3HAHUHN

HcTopust pa3BUTHS CTEpPEOMETPUHN KaK

HAayKHU U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

98

99

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
VWHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/ISI Pa3BUTHA CTCPCOMCTPHUU KaK

HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TCXHOJIOT 15071




Wcropus pa3BuTus CTEPEOMETPUM KaK

101 HayKH U €€ pOJib B pa3BUTUH COBPEMEHHBIX 1
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA
Wcropus pa3BuTus CTEPEOMETPUM KaK
102 HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX 1
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHH
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

10 kmacc

JI.C. AtanacsiH, B.®. byry3os, C.b. Kagomiies, 3.I'. ITo3nsk, JI.C. Kucenena.
['eomeTpus (6a30BbIi U yriuyOaeHHBINH ypoBeHb). 10-11 kmaccsl. YueOHUK.
Mockaa. «IIpocsemenue».

11 knacc

JI.C. ArtanacsH, B.®. byry3os, C.b. Kagomues, 3.I'. ITo3nsik, JI.C. Kucenena.
['eometpust (6a30BbIit U yriyOneHHbIN ypoBeHb). 10-11 kiaccel. YueOHUK.

Mockga. «IIpocBenienue.

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

1. Meroauueckue pekomennanuu K yaeouuky Aranacsa JI.C. 10-11 kmaccsr;
2. IToypouHoe mnanupoBanue k yueoHuky Aranacsa JI.C. 10-11 kmacchl.

3. E.M. PabunoBu4. 3a1auu u ynpaxHeHUsI Ha TOTOBBIX yeprexkax. 10,11
Kiaccel. I'eomerpus. Mocksa. «Hnekcay.

4. A.11. EpmioBa, B.B. I'osio60opoasko. CaMOCTOSITENTbHBIE U KOHTPOJIbHBIC
pabotsl. ['eomerpust 10 — 11. Mocksa. «Mnekcay.

5. A.I1. Epmona, B.B. 'ono6opoasko. Y cTHBIE TPOBEPOYHBIEC U 3aYE€THHIE
pabotel o reometpun st 10-11 xkmacca. Mocksa. «Unekcay.

6. 3uB b.I'. lunaktuueckue matepuansl. ['eomerpus. 10 kiacc.- M.:



[Tpocsewmenune, 2009.
7.3uB b.I'. lunaktnueckne marepuansl. ['eomerpus. 11 kimacc.- M.:
[Ipocsemnienue, 2009.
8. 3uB b. I'., Meiinep B. M. 3agaun no reomerpun. 7-11 kimaccsl. - Mockaa.
[Ipocsemenue. 2003.
9.10. A. I'nazkos, U. 1. IOquna, B. ®. byry3oB ['eomeTpus: Pabouas TeTpap.
10 kimacc: mocoOue Jyis yqarmuxcsi o01eo0pa3oBaTeNIbHbIX YUPEKICHUM. - M.
[Ipocsemenue, 2010.
10. FO. A. I'naskos, U. U. FOxuna, B. ®. byty3oB ['eomerpusi: Pabouas terpajs.
11 xnacc: mocobue 11 yyamuxcsi 0011eo0pa3oBaTeIbHbIX YUpExKIeHUH. - M.:

[Tpoceemenne, 2010

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bu6bmmoreka L{OK https://m.edsoo.ru/7f415b90

2. JI.C. Aranacsu, B.®. byry3os, C.b. Kagomues, O.1'. Ilo3nsk, JI.C. Kucenena.
['eometpust (6a30BbIif U yrayOaeHHbIN ypoBeHb). 10-11 kimaccel. DnekTpoHHas
dbopma yueOHMKa

3. https://resh.edu.ru/office/user/profile

4. https://www.yaklass.ru

5. https://eqe.sdamgia.ru






