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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpPyeMOe  TpH  U3YYCHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUM 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE WHIUBUAYAIbHBIX CIOCOOHOCTEH, O0O0ydJarommxcs MpH
M3YYEHUH T€OMETPUM, KAK COCTABJISIONICH mpeaMeTHON obiacTu «MaTteMatuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne MPEACTABICHUA O T€OMETPUU KaK 4acTH MUPOBOM KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

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

dbopMupoBaHHE  YMEHHUS ~ BIAQJETh  OCHOBHBIMM  TIOHATUSMU O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEISAX U B pealbHOM
MHUpPE MHOIOTPAaHHUKH M Te€jla BpalleHUsA, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dopMupOBaHHE yYMEHHs BIaJE€Thb METOJAMHU JI0Ka3aTEeIbCTB M aJrOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEPECA K U3YUEHUIO TE€OMETPUU;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpe/eEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
Tr€OMETPUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEILHO M MOCTYNATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3nath  ychmoBus i auddepeHumranuu  00ydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecrneurBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPsAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX MPSIMBIX, 1APAIUICIIBHOCTD MPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHbIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXTpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBenHnas TteopeMa Iludaropa. Ilupammpa: nN-yrojbHas NUpaMHIA,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. llpexncraBieHne O NpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadJIp,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PAa3lIOKEHUHM BEKTOpa IO TPEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
cheppl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3ob0paxenue ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIIOHHOW TMPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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

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

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OToOpakeHus. [[BWkeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[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) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro 0opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

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

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBeYeCKOW IesATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAIUY,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUEHUH 110 aHAJIOTUH;

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

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

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

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

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

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTEeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUHHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IUTYpMBl» M UHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

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

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (pHUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IJIOCKOCTb CHUMMETPUHU
duryps;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TECOMETPUUYECKHX BEIUYUH, NMPUMEHSISI W3BECTHBIE METOBI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  DAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPECOMETPUUECKUX 3a]1a4;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
mpoiiecce TMOMCKAa  pelieHUusT MaTeMaTU4YecKu  CPOpMYIUPOBAHHOMN
mpoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

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

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

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

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

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHNE C(hephl U MIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpallleHUsI U MHOTOIPAaHHUKOB: MHOTOTPaHHHUK, BIHMCAHHBIA B cdepy U
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTyp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBIMOJHATh HM300paK€HUST MHOTOTPAHHUKOB M TEN BpallleHUus Npu
MapajuIe]IbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPUHM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YepE3 BEPILNHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJaraloliMX HECKOJbKO IIaroB pEUIeHUs, €CIU YCJIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1ayY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUM Ha S3bIKE T'€OMETPHH, HCCIEN0BATH IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 25 2
5 B3anMHOe pacnonokeHue npsmsIx B 5
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 11
MIPOCTPAHCTBE
4 [leprieHANKYISAPHOCTD MPSIMBIX U 21 1
IUIOCKOCTEH B MPOCTPAHCTBE
VYTiabl ¥ paccTosIHUA 14
MHororpanHuku 9
BekTops!l B IpocTpaHcTBE 11
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JBroKeHUs 5
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHBIE
Hara undgposbie
Ne i/ Tema ypoka Kourpoasubie IIpakruueckue
Bcero u3ydyeHuss  o0pa3oBaTesIbHbIEC
padoThI padoThI
pecypcsl
[ToBTOpEHME Kypca IMIaHUMETpUH 3a 7-9
1 P p 1 https://www.yaklass.ru/
KJ1acc
[ToBTOpEeHME Kypca muaHumMeTpuu 3a 7-9 https://www.yaklass.ru/
2 KJ1acc 1
[ToBTOpEeHME Kypca muaHumMeTpuu 3a 7-9 https://www.yaklass.ru/
3 KJ1acc 1
Kontponbnas pabota (ctapToBas https://www.yaklass.ru/
4 JIMAarHOCTHKA) 1 1
OcHOBHbIE MpaBUIIa U300paXKEeHUs Ha https://www.yaklass.ru/
5 PUCYHKE IIJIOCKOCTH, MapajuIeIbHbIX 1
NPsIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[ToHsiTHA cTepeoMeTpUr: TOUKA, TpsMas, https://www.yaklass.ru/
IJTOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
6 IpaBUjIa N300paKEHUS HAa PUCYHKE 1
MIJIOCKOCTH, MapaJuIeIbHBIX MPAMBIX
(OTpe3KOB), CEpeINHBI OTPE3Ka
[TonsTuA: nepecexaronecs MIOCKOCTH, https://www.yaklass.ru/
7 MepeceKaroIIrecs mpsiMasi U TI0CKOCTb; 1

MIOJIYTIPOCTPAHCTBO




MHororpaHHUKH, H300paKeHHne
MPOCTEHINNX MPOCTPAHCTBEHHBIX (HUTYD,
HECYIIECTBYIOLINX 00BEKTOB

https://www.yaklass.ru/

10

11

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AXCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CIICACTBHA U3 HUX. Crioco05b1 3aJaHusAg
IPpsAMBIX U IUIOCKOCTEH B IIpOCTPAaHCTBC.
O0o03HaueHus MpsAMBIX U IUIOCKOCTEH

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

12

13

14

N300pakeHune ceueHuil mupaMusl, Kyoa
U TIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 UX
pEbpa. N3o0paskeHue nepecedeHus
MOJTYYEHHBIX TIOCKOCTEH.
PackpammBaHue MOCTPOCHHBIX CEUEeHHI
pa3HBIMHU IIBETAMU

N300pakeHune ceueHuil nmupamMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOSAT YEPE3 UX
pebpa. N3o0pakeHne nepecedeHus
MIOJIYYE€HHBIX IUIOCKOCTEH.
PackpammBanne NocTpOEHHBIX CEYEHUI
pa3HbIMH LIBETaMU

N300pakeHne ceueHuit mupamMuibl, Kyoa
Y MIPU3MBI, KOTOPBIE IPOXOJIAT YEPE3 UX
pebpa. N3o0pakeHne nepecedeHust
MOJYYEHHBIX MIOCKOCTEH.
PackpaivBanve mocTpOEHHbBIX CEYEHUI
pa3HbIMH LIBETaMU

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/




15

16

N300pakenune ceueHuil mupaMusl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamBanre OCTPOCHHBIX CEUYCHHUN
pa3HBIMHU IIBETAMU

Mertona cneoB i HOCTPOSHUS CEUEHHH

https://www.yaklass.ru/

https://www.yaklass.ru/

17

18

19

20

Mertopa cieoB /Ui HOCTPOSHUS
ceueHuil. CBoiiCTBa nepeceueHuit
MPSAMBIX U IJIOCKOCTEN

MeTon crnefioB Uil IOCTPOCHHUS
ceyeHuil. CBOMCTBA MepeceyeHnit
MPSIMBIX U IJIOCKOCTEHN

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUs

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YepPTEXKEH U 3aIuCh I1aroB
MOCTPOEHUS

https://www.yaklass.ru/

22

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTeXKel U 3aluch I1aroB

https://www.yaklass.ru/




MOCTPOEHUS

23

24

25

[ToBTOpenue manumerpun: Teopema o
MPONOPIHMOHANBHBIX 0Tpe3kax. [lomodue
TPEYroJbHUKOB

[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B ceUCHUSAX Ha
BBIHOCHBIX 4YepTexax. Mcropus
Pa3BUTHS TUIAHUMETPHUH U
CTEpPEOMETPUU

KontposnbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

26

B3anMHOe pacnonokeHue npsmsIx B
npocrpancTse. CKpenBaronmecs
npsmblie. [Ipu3Haky ckpelmuBarommxcs
npsambIx. [lapannensHble npsMele B
IIPOCTPAHCTBE

https://www.yaklass.ru/

27

28

Teopema o CylIeCTBOBAaHUU U
€IVMHCTBEHHOCTH IIPSIMOM IapasuieIbHON
JAHHOM MPSMOM, IPOXOAIIEH uepes
TOYKY IPOCTPAHCTBA U HE JIe)KALIEH Ha
JaHHOM npsAMoi. JlemMma o nepeceyenuun
MapaJuIEIbHBIX MPSMBIX INIOCKOCTHIO
[TapannenpHOCTb TPEX MPSIMBIX.

Teopema o Tpéx mapasieNbHbIX NPSMBIX.
Teopema 0 CkpelMBarOIUXCs MPAMBIX

https://www.yaklass.ru/

https://www.yaklass.ru/

29

[TapannenpsHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapaieIbHOTO
npoeKTupoBanus. M3o00paxeHne pa3HbIX
¢buryp B mapayuieIbHON MPOESKIIUN

https://www.yaklass.ru/




30

[MenTpanbsHas npoekuus. Yroiui ¢
COHAIPAaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXy IPSIMbIMU

https://www.yaklass.ru/

31

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
pacnonomeHHeM HpHMbIX B
IIPOCTPAHCTBE

https://www.yaklass.ru/

32

[TonsATHA: MapauIeIbHOCTD NPSIMOM U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajyIeJIbHOCTU IPSMON U MJIOCKOCTH.
CaoiicTBa napamienbHOCTU IPSIMOH U
IJIOCKOCTH

https://www.yaklass.ru/

33

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHUEC U JOKA3aTCJIbCTBO,
CBSI3aHHBIE C MAPAUICTBHOCTHIO MPSIMBIX
Y IUIOCKOCTEMN B MPOCTPAHCTBE

https://www.yaklass.ru/

34

35

36

37

[TocTpoeHue ceueHus, MPOXOASIIETO
4yepe3 JaHHYIO MPSIMYI0 Ha YePTEeXE U
MapaJyIeIbHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUI

[TapannenpHas npoeKuus, IPUMEHEHUE
JUIS IOCTPOEHUSI CEUeHM KyOa 1
napamenenumnena. CBoicTBa
napajuiefienune1a u IpusMbl

HapaJ'IJ'ICHLHLIC IIJIOCKOCTH. HpI/IBHaKI/I
napaJiyiCJIbHOCTH IBYX MJIOCKOCTEH

Teopema o0 mapaieIbHOCTH U
€AMHCTBEHHOCTH TUIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/




MIPUHAJICIKALLYIO TAHHOMN NIJIOCKOCTH U
CJIIEICTBUS U3 HEE

38

CaolicTBa napamieiabHbIX IIIOCKOCTEN: O
[apaJUIeIbHOCTH MPSIMBIX IIEPECEUEHUs
IIpH ICPCCCUCHUH ABYX IMapaJlJICJIbHBIX
IIJIOCKOCTEM TpeThben

https://www.yaklass.ru/

39

CaoiicTBa napajuiebHBIX MIJIOCKOCTEH:
00 oTpe3Kax mapauIeIbHBIX MPSIMBIX,
3aKITIOYEHHBIX MEXKTY MapauieIbHbIMU
IIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JIBYMSI TTapaJUICIbHBIMU TUIOCKOCTSMH

https://www.yaklass.ru/

40

41

[ToBTopenue: Teopema Iudaropa Ha
IJIOCKOCTH, TPUTOHOMETPHUS
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U IpSIMOYTOJIEHOTO
rapajienenuIena

https://www.yaklass.ru/

https://www.yaklass.ru/

42

Brruucnenue nimH OTpe3KoB B Ky0Oe u
MPSAMOYTOJIBHOM TIapajulesIeuIIe e

https://www.yaklass.ru/

43

[lepneHMKyYIAPHOCTD NPSIMOM U
mockocTH. [Ipusnak
MEPIEHIUKYISIPHOCTU MIPSMOHN U
IJIOCKOCTH

https://www.yaklass.ru/

44

45

IlepnieH IUKyYIAPHOCTD NPSIMOU U
mockocTH. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPSMOHN U
IJIOCKOCTH

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH MPSIMOM, IPOXOAAIEN

https://www.yaklass.ru/

https://www.yaklass.ru/




yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISIPHON K MIIOCKOCTH

[ImockoCTH U EPIIEHIUKYIAPHBIE UM

https://www.yaklass.ru/

46 IIpsIMbIE B MHOTOTpaHHHUKAX
47 [IinockocT ¥ IepNEHAUKYJISIPHBIE UM https://www.yaklass.ru/
IIPSIMBbIE B MHOTOTPaHHHUKAX
[lepneHuKyIsp ¥ HAKJIOHHAS. https://www.yaklass.ru/
48 IlocTpoeHnue nepnesuKysapa U3 TOUKU
Ha IPSAMYIO
[lepneHuKyIsp ¥ HAKJIOHHAS. https://www.yaklass.ru/
49 [TocTpoenue neprneHuKyspa U3 TOUKU
Ha IPSIMYIO
50 TeopeMa 0 TpEX nepHeHAUKYIIApax https://www.yaklass.ru/
(npsiMast u oOpatHas)
51 TeopeMa 0 TpEX nepHeHAUKYIIApax https://www.yaklass.ru/
(npsimast 1 oOpaTHast)
59 Yron Mexay CKpenBaromuMHUCs https://www.yaklass.ru/
PSIMBIMU
ITouck nepreHIuKyIsspHbIX IPSIMBIX C https://www.yaklass.ru/
53 MTOMOUIBIO NEPIIEHINKYISIPHBIX
IJIOCKOCTEN
54 OpToroHanbHOE IPOEKTUPOBAHUE https://www.yaklass.ru/
[TocTpoenue ceuenuit Kyoa, MPU3MBI, https://www.yaklass.ru/
55 MPaBUILHON TUPAMHJIBI C TIOMOIIIBIO
OpPTOTOHAJIBHOM MPOEKIINH
56 [TocTpoenue ceueHuit kyoa, IpU3MBI, https://www.yaklass.ru/

MPaBUIILHON MTUPAMHJIBI C TIOMOIIBIO




OPTOTOHAJILHOM MPOEKIINH

S7

58

CummeTpus B IpOCTPaHCTBE
OTHOCHTEJIBHO IIockocTu. IlnockocTu
CUMMETpPUI B MHOTOTpaHHHUKAX

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON
U TUIOCKOCTH KaK CJIEJICTBHE CUMMETPHUH

https://www.yaklass.ru/

https://www.yaklass.ru/

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOSHUM OT TOUKH JO IIOCKOCTH

https://www.yaklass.ru/

60

61

62

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH O IJIOCKOCTH

CriocoObl OIYCTUTh NEPIEHIUKYIISAPDI:
CUMMETpPHUS, CIABUI TOUKH 110
MapajuIeJIbHON IIPSIMOU

CnBur 1o HenmapayyIeIbHOU MPSIMOH,
U3MEHEHUE PACCTOSHUN

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

63

64

65

66

Kontponbnas padota "B3zanmuoe
pacIoIOKEHNE MPSIMBIX U MNIOCKOCTEN B
npocrpaHcrae”

IloBTOpEHME: Yyron Mexay NpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOM3BOJILHOM TPEYTrOJIbHUKE, TEOpEMa
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTpuyeckre METObI BBIYUCICHUS
yria MexAay IpsIMbIMU B
MHOI'OTPaHHHUKAX

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/




67

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAHHOIO yrIia

https://www.yaklass.ru/

68

69

70

71

[TeprieHAMKYASAPHBIE TITIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYISIPHBIX
IJIOCKOCTEMN

[Ipu3Hak neprneHIuKyIapHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
IIepECEUYECHUs ABYX IUIOCKOCTEN
NEPIEHIUKYJIPHBIX TPEThEHN IIOCKOCTH
[IpssMoyronbHBIN Tapasuiesenunesn; Kyo;
U3MEpEeHUsl, CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiefienunena

TeopeMa 0 JuaroHaJjiu npsiMmoyroJjibHOro
Iapajijieacnuiiea U CJICACTBUC U3 Hee

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

72

CrepeomeTpuyuecKke 1 MpUKIaIHbIE
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
pacMoI0KEHUEM NPSIMBIX U TUIOCKOCTH

https://www.yaklass.ru/

73

74

75

HOBTOpeHI/IGZ CKpCHIUBAOIHNECA
MMpsAMBIC, MapaJUICIIbHBIC IJIOCKOCTHU B
CTaHAAPTHBIX MHOTOT'paHHUKax

[Tapa napanienbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIIUXCSA MPSAMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOLIUMUCS NIPSIMBIMU B
MIPOCTBIX CUTYaLHIX

PaccrosHue oT TOUKH A0 IIJIOCKOCTH,
pacCcTosAHUC OT HpHMOﬁ J0 IIITOCKOCTH

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

76

Brruncienue pacCToOsTHUN MEXITY
CKPEIMBAIOIIUMUCS TPSIMBIMU C

https://www.yaklass.ru/




IIOMOILBIO NIEPIEHANKYJIPHON
IIJIOCKOCTH

KonTponbnast padota "YTisl u

https://www.yaklass.ru/

77 "
paccTostHusA
TpéxrpaHHblil yroJi, HEpaBEHCTBA JJIs https://www.yaklass.ru/
78 TPEXIPaHHBIX yrioB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUI TPEXTPAHHOIO yria
79 DneMeHThI ChEePUIECKON TeOMETPHH: https://www.yaklass.ru/
reoJIe3NYECKUE JIMHUU Ha 3emile
80 CucremaTu3anus 3HaHHUI https://www.yaklass.ru/
"MHOrorpaHHHK 1 €ro 3J1€MEHThI"
81 [Iupamupa. Buasl nupamu. https://www.yaklass.ru/
[IpaBunbHas nupamuia
82 IIpusma. IIpssmas v HaKIOHHAS IPU3MBI. https://www.yaklass.ru/
IIpaBuibHas mpusma
83 [Ipsmoit napamienenunen, https://www.yaklass.ru/
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo
84 Beinykiieie MHOrorpanHuku. Teopema https://www.yaklass.ru/
Ditnepa
Beinykiieie MHOrorpanHuku. Teopema https://www.yaklass.ru/
85 Oiinepa. [IpaBunpHbIe 1
MIOJIyTIPABUIIbHBIE MHOTOTPaHHUKHU
86 KonTponsHas pa6ota "MHOrorpagauku” https://www.yaklass.ru/
87 [ToHsTHE BEKTOpA HA IIJIOCKOCTH U B https://www.yaklass.ru/
IIPOCTPAHCTBE
88 CyMMa BEKTOPOB https://www.yaklass.ru/




https://www.yaklass.ru/

89 PazHOCTH BEKTOpPOB 1
90 [TpaBuno mapamienenurnena 1 https://www.yaklass.ru/
91 YMHOK€EHUE BEKTOpa Ha YUCIIO0 1 https://www.yaklass.ru/
Paznosxenue BekTopa 1o 6asucy Tpéx https://www.yaklass.ru/
92 BEKTOPOB, HE JISKAIUX B OJTHON 1
TUIOCKOCTH
93 CKaJpHOE TIPOM3BEICHHE 1 https://www.yaklass.ru/
94 Brrunciienue yria Mexay BEKTOpaMu B 1 https://www.yaklass.ru/
MIPOCTPAHCTBE
95 IIpocTeiimme 3a1a4u ¢ BEKTOPaMU 1 https://www.yaklass.ru/
96 IIpocreimme 3a1aum ¢ BEKTOPaMH 1 https://www.yaklass.ru/
97 IIpocTeiimue 3a1a49u ¢ BEKTOPAMH 1 https://www.yaklass.ru/
98 O06o00611eHre U cucTeMaTu3alus 3HaHU! 1 https://www.yaklass.ru/
99 HroroBast KOHTpOJIbHAS paboTa 1 https://www.yaklass.ru/
100 O06o001IeHre U cucTeMaTU3alus 3HaHU! 1
101 OO0o01IeHre U CHCTeMAaTH3aIns 3HAHUN 1
102 O06o001IeHre U cucTeMaTU3alus 3HaHU! 1
OBUIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/n Tema ypoxa Konrpoanneie IIpakruueckne Aara HpoBLIe
Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypes:

[ToBTOopenue Tembl "KooparHaTel https://www.yaklass.ru/

1 BEKTOpa Ha IJIOCKOCTH U B 1
npocrpaHcrae”

5 [ToBTopenue temsl "CkansipHoe 1 https://www.yaklass.ru/
MPOU3BEICHUE BEKTOPOB"

3 [ToBTOpenue Temsl "Breruucienue yria 1 https://www.yaklass.ru/
MEX/1y BEKTOpaMu B IIpOCTpaHcTBE"

4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1 https://www.yaklass.ru/
MpoXos1Iel uepes 1Be TOUKH"

5 YpaBHEHHE IUIOCKOCTH, HOpMaJlb, 1 https://www.yaklass.ru/
ypaBHEHUE TIOCKOCTH B OTpe3Kax

6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1 https://www.yaklass.ru/
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeeHue 1 https://www.yaklass.ru/

8 JIuHeiiHble HEPAaBEHCTBA, TUHEUHOE 1 https://www.yaklass.ru/
MpOrpaMMHUPOBAHUE

9 JInHENHbIE HEPABEHCTBA, IMHEMHOE 1 https://www.yaklass.ru/
MpOrpaMMHUPOBAHUE

10 AHanuTHUYECKHE METO/IbI pacuéTa yria 1 https://www.yaklass.ru/
MEXy NMPSMBIMU B MHOTOTPaHHUKAX

11 AHanMTHYeCKHe METO/IbI PacyéTa yria 1 https://www.yaklass.ru/




MCKAY IMJIIOCKOCTAMU B MHOTOI'paHHHKAaX

®dopmysa pacCTOSHUS OT TOUKH J10

https://www.yaklass.

ru/

12 ILJIOCKOCTH B KOOpAMHATAX

13 Haxoxnenue paccTossHui OT TOUKHU 70 https://www.yaklass.ru/
IJIOCKOCTH B KyOe

14 HaxoxneHnue paccTostHui OT TOUKHU 10 https://www.yaklass.ru/
MIJIOCKOCTH B IPABUJILHOM MUPAMHUJIC

15 KontponbHas padota "AHamuTuyeckas https://www.yaklass.ru/
reomeTpus”

16 CedeHuss MHOTOIPAHHUKOB: CTaH/IapTHbBIC https://www.yaklass.ru/
MHOT'OTPaHHUKH

17 CeueHust MHOTOTPAHHUKOB: METO/T https://www.yaklass.ru/
CJIEJIOB
CeueHnst MHOTOIPaHHUKOB: CTaHIapTHBIE https://www.yaklass.ru/

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapatenpHbIe NPSAMBIE U IIJIOCKOCTH: https://www.yaklass.ru/
napajJieJIbHbIE CEUYEHUS

20 [TapannensHbIE IPSMBIE U TNIOCKOCTH: https://www.yaklass.ru/
pacy€r OTHOUIEHUI
[TapatenpHbIe NPSAMBIE U IIJIOCKOCTH: https://www.yaklass.ru/

21 YTJIBI MEXTY CKPEITUBAIOIIIMHUCS
MPSIMBIMU
[lepnieHquKyIspHBIE IPSAMBIE U https://www.yaklass.ru/

99 MJIOCKOCTH: CTaHAAPTHBIE Mapbl

MEPIEHIUKYISIPHBIX IUIOCKOCTEN U
MPSAMBIX, CAMMETPUHA MHOTOTPAHHUKOB




23

[lepnieHIuKyNspHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEPIICHIUKYIIApax

https://www.yaklass.ru/

24

[lepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JIUIUH B
MHOI'OTPaHHHUKAX

https://www.yaklass.ru/

25

26

27

[ToBTOpEHHE: MIOIIAN
MHOTOYTOJLHUKOB, ()OPMYJIBI JIS
TIomaael, COoOpakeHHs OT00MS

[ToBTOpCHME: MIOIIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOT00MS

[ToBTOpeHue: miomamm
MHOTOYTOJTbHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moao0ous

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

28

[lmomaan ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

https://www.yaklass.ru/

29

30

31

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
IIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MTOI00US
Konrtponsnas padora "[loBropenue:

MHOI'OTPaHHUKH, CEYCHUS
MHOTI'OTPaHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOJIBHOTO
napaienenunena

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

32

3amgaun 00 yaBOECHUH Ky0a, O KBaJApaType
Ky0a; 0 TPUCEKITH yIia

https://www.yaklass.ru/




33

CrepeoMeTpuuecKre 3a1auu, CBA3aHHbIE
¢ 00bEMOM IPSIMOYTOJILHOTO
napasuiesienuneaa

https://www.yaklass.ru/

34

[Ipukiaguelie 3aa4u, CBSI3aHHbBIE C
BBIYHCIICHHEM 00bEMa IPSIMOYTOJILHOTO
napajuiesienuneaa

https://www.yaklass.ru/

35

OO6BEM TIPSIMOI TTPU3MBI

https://www.yaklass.ru/

36

CrepeoMeTpuueckue 3aauu, CBI3aHHbIE
C BBIYHMCIIEHHEM 00BEMOB MPSMOiA
MIPU3MBI

https://www.yaklass.ru/

37

38

39

[MpukiaaHbie 3a1a41, CBSI3aHHBIC C
00BEMOM TIPSIMOH PU3MBI

Beruuciienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
HAaKJIOHHOM IPU3MBbI

Beruuciienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
MIAPAMMIBI

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

40

dopmyna 00bEMa TUPAMUIBIL.
OTHoOUICHHE 00HEMOB TTUPAMHJT C OOIIIUM
yIJI0M

https://www.yaklass.ru/

41

dopmyna 00bEMa TUPAMUIBI.
OTHoOUICHHE 00HEMOB TTUPAMHJT C OOIIIUM
YTJIOM

https://www.yaklass.ru/

42

CrepeomeTpHuuecKkue 3aJauu, CBI3aHHbIE
¢ 00bEMaMU HAKJIOHHOM MPU3MBbI

https://www.yaklass.ru/

43

CrepeoMeTpUUYCCKHE 3a/1auH, CBSI3aHHbIC
¢ 00bEMaMHU TUPAMHUIBI

https://www.yaklass.ru/




[Mpuknanueie 3ana4n mo Teme "OOBEMBI

https://www.yaklass.ru/

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuknanueie 3ana4un mo Teme "OOBEMBI https://www.yaklass.ru/
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI

46 [Ipumenenune 00bEMOB. BeruncieHue https://www.yaklass.ru/
paccTosiHUs A0 IIOCKOCTH

47 KonTponbnas padota "O0béM https://www.yaklass.ru/
MHOTOI'paHHUKa"
Hunmnaapuyeckas NOBEPXHOCTD, https://www.yaklass.ru/

48 o0pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuaap. [IpsaMoi KpyroBon HUIMHIP. https://www.yaklass.ru/
[lmomaae MOBEPXHOCTH HMJIMHAPA

50 Konnueckas moBepxHOCTb, 00pa3yromue https://www.yaklass.ru/
KOHMUYECKOU nmoBepxHocTu. Konyc

51 CeueHune KOHYyca TUIOCKOCTHIO, https://www.yaklass.ru/
MapajuieIbHOM TNIOCKOCTH OCHOBAHUS

59 Yceuénnsplil konyc. M300paxenue https://www.yaklass.ru/
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U https://www.yaklass.ru/
MOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH H https://www.yaklass.ru/
TTOJTHOW TTOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha https://www.yaklass.ru/

55 JTI0KA3aTeJIbCTBO U BHIYMCIICHHE,

MTOCTPOCHUEM CEUEHUH ITUIMHAPA,
KOHYyca




CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,

https://www.yaklass.ru/

>0 MIOCTPOCHHUEM CEUCHUN UIHHIIPA,
KOHYca
57 [Ipuknaguele 3a1a4n, CBI3aHHBIE C https://www.yaklass.ru/
HATUHIPOM
58 IIpukinaaneie 3a1a4u, CBA3aHHBIE C https://www.yaklass.ru/
HATUHIPOM
59 Cdepa u map https://www.yaklass.ru/
[Tepeceuenue chepsr u mapa ¢ https://www.yaklass.ru/
60 rtockocThio. Kacanue mapa u chepbl
IJI0CKOCThI0. By u n3o0paxenue mapa
Ilepeceuenue cepsl 1 1mapa ¢ https://www.yaklass.ru/
61 ockocThio. Kacanue mapa u cepbl
IJI0CKOCThIO. By u n3o0paxenue mapa
62 VYpaBuenue coepsl. [Tnomans cheps u https://www.yaklass.ru/
e€ vacrei
63 CuMMeTpHst cepbl 1 mapa https://www.yaklass.ru/
CrepeomeTpuueckue 3aauu Ha https://www.yaklass.ru/
64 JTI0KA3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEepoit U mapom,
MMOCTPOCHUEM UX CEYCHHH TIOCKOCTHIO
CrepeomeTpuueckue 3aauu Ha https://www.yaklass.ru/
65 JI0Ka3aTeJIbCTBO U BHIYUCIICHHE,

CBsI3aHHBIE CO cpepoit U mapom,
IIOCTPOCHHUEM UX CEYEHMH MIIOCKOCTBIO




HpI/IKHaI[HHe 3aga4u, CBA3aHHBIC CO

https://www.yaklass.ru/

66 .
cdepoii u mapom
IToBTOpEHME: OKPYKHOCTH Ha INIOCKOCTH, https://www.yaklass.ru/
67 BBIYUCIICHHS B OKPY>KHOCTH,
CTaHJIapTHBIE TTO00MS
68 Paznuunple KOMOWHAIIMY TE BPAIICHUS https://www.yaklass.ru/
1 MHOTOT'PAaHHHKOB
69 3agauym o Teme ""Tena 1 MOBEpXHOCTH https://www.yaklass.ru/
BpaieHus"
20 Kontponbnas padota "Tena u https://www.yaklass.ru/
MMOBEPXHOCTH BpaIEHUS
71 " 3amaun o Teme "Terna U MOBEPXHOCTH https://www.yaklass.ru/
BpaieHus"
79 O06bem mumHapa. Teopema 00 00bEMeE https://www.yaklass.ru/
MPSMOTO HUIMHAPA
Brruncinenue o0bEMOB TEMN ¢ TOMOILBIO https://www.yaklass.ru/
73 omnpeaenéHHoro uaTerpana. O0bpém
KOHYyca
74 [Tmomaau 60KOBOM M IMOJHOM https://www.yaklass.ru/
MMOBEPXHOCTH KOHYyCa
CrepeomeTpHuuecKkue 3aJa4u, CBsI3aHHbIE https://www.yaklass.ru/
75 C BBIYUCIIEHHEM 00BEMOB IUIUH/IPA,
KOHYyca
76 [Tpuknagueie 3agaun mo Teme "OObEMBI https://www.yaklass.ru/
Y IUTONIa U TOBEpXHOCTEN Ten"
OO0BEM mapa ¥ 1apoBOTO CEKTOpA. https://www.yaklass.ru/
77 Teopema 06 00bEMe mapa. [Tnomans

cdeprr. CTepeoMeTprUYeCcKHe 3a1a4H,




CBSI3aHHBIE C BBIYHCICHUEM 00bEMOB
apa, mapoBOro CerMeHTa 1 apoBOTo
CEeKTopa

78

[Mpuknanueie 3ana4un mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
mwiomaneio cdepbl. COOTHOIICHUS
MEX1y TUIOIIAIIMU TTIOBEPXHOCTEH U
00bEMaMU TOIO0HBIX TEJT

https://www.yaklass.ru/

79

[TogoOHEbIe TENa B MPOCTPAHCTBE.
N3menenne o6nEma mpu o 1o0uu.
CrepeomeTpHuuecKkue 3a1a4u, CBsI3aHHbIC
C BBIYHMCIIEHHEM 00BEMOB TeJ U
IJI0IIaAe MOBEPXHOCTEN

https://www.yaklass.ru/
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81

82

83

Kontponbnas padota "[1nomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JIBr>keHust mpocTpaHcTBa. OTOOpaskeHUs..

JIBrokeHus U paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBMKESHUMN

Buael nBukeHHi: apauieIbHbIN
IIEPEHOC, LEHTPAJIbHASL CUMMETPUS,
3€pKaJibHasi CHMMETPHUS, TOBOPOT BOKPYT
psAMOI

[IpeobpazoBanus nogoowus. [Ipsmas u
cdepa Ditnepa

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/
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FGOMCTqueCKHe 3a1a4i Ha MPUMCHCHUC
JABUKCHU S

Ob6o6maromiee nosropenue 11 monsaruit
U METOJ0B Kypca reomerpuu 10-11

https://www.yaklass.ru/

https://www.yaklass.ru/




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"[TapaiienbHOCTh MPSAMBIX U TIJIOCKOCTEH
B MpocTpaHcTre"

86

O6o6maromee nosropenue 11 monsruit
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMI:
"[TapayienbHOCTh MPSAMBIX U TJIOCKOCTEH
B MpocTpaHcTre"

https://www.yaklass.ru/
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O6o06maromee nmosropenue 11 monsTuit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"BekTops! B npocTpaHcTse"

https://www.yaklass.ru/

88

O6o06maromee nmosropenue 11 monsTuit
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"BexTops! B mpocTpaHcTee”

https://www.yaklass.ru/

89
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Ob6o06maromiee nosropenue 11 moHsaTuit
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

Hrorosas KOHTPOJIbHAA pa60Ta

https://www.yaklass.ru/

91
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WroroBas koHTpoJsibHAs paboTa

O6o06maromiee nosropenue 11 monsaTuit
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3allUs 3HAHUIA:
"O6beM MHOTOTpaHHUKA"

https://www.yaklass.ru/
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Ob6o6maromiee nosropenue 11 monsaruit

https://www.yaklass.ru/




1 MeTOJI0B Kypca reomerpun 10-11
KJaCCOB, CUCTEMATH3alls 3HAHMI:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
Kpyribix Ten"

94

O6o6maromee nosropenue 11 monsaTuit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[Tmomraau MOBEPXHOCTH U OOBbEMBI
KpyrJbix Ten"

https://www.yaklass.ru/

95

[ToBTOpEeHME, 0600IICHNE 1
cUcTeMaTu3alus 3HaHUI

https://www.yaklass.ru/
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U1

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/
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Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B PA3BUTUU

https://www.yaklass.ru/




COBPCMCHHBIX WHIKCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

101

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://www.yaklass.ru/
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102
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INPUIIOKEHUE Nel
TEMATHYECKHUE KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPUAJIbBI
10 KITACC

KoutpoabHnas padora (ctaproBasi AUATHOCTUKA)
1 yacts.

1. Jea karTera TPAMOVIOABHOTO TPEVIOABHHKA pap
Hel 4 1 15, HaliguTe Naollaie 3TOT0 TPEYTOABHHEA.

2. B },rmn C peawqnHoit 112° BnHcaHa DK[]_'E.?}KHGCTL
KDTDPEH KaCaeTcst CTOPOH Yraa B TOMKAX Awn B, To4-

Ka O — HeHTp okpysHoCTH. Hatinute yroa AOB. Or BeT gaiiTe B I‘pa,qyca_x (puc.1)

puc.1 puc.2

puc.3

3 Bricora pasHobeapeHHOH TpamelHH, NpoBegEH-

Had H3 BepOIHHEI O, JeadT ocHoBaHHe AD Ha oTpes-

KH gauH0i 5 # 13, HaligpTe 0aMHY OCHOBaHHSA BC. (ovc.2)
4. Ha kaeruaroi Ej,fmar\f: C PasMEpPOM KACTKH
lecm * lcowm HzobpameHa ¢urypa. Haiigure eé mnao-

mane. Omeem daiime & Kﬂﬂ;.ﬂpﬂrHHbLt COHMILMEMPOLX. (pnc.3)
5 Kakoe 13 caeQyHOINHX VTEEDHICHHI BepHo?

1) B npaMoyroaBHOM TPEYTOABHHKE KBAJAPAT THIOTEHY3BEL DABEH pPAIHOCTH
KBaJIPATOE KATETOE.

2) BoKoEBERIE CTOPOHEL AKDOH TpanellHil paBHEL

3) MMaomwane poMba paBHA NPOHIBEASHHID €T0 CTOPOHEI HA BEICOTY, NPOBEIEH-
HYE0 K 3T0ll CTOpOHE.

B oTeEeT 3anMITETE HOMED BRIOPAHHOTO YTEEDEISHHA.

2 YyacTh



6 PaccTodHHe OT TOMKH NMepecedeHHA AHATOHAaAeH pomba Mo oJHoH H3 ero
cTopoH paBHO 19, a ogHa H3 AHaroHaseil pomba pasHa 76. Haligwre yrawl

poMba.

7 Hepes Touky O nepecedeHHA QHArOHAAeH napaaseaorpamma ABCD mpoge-

IeHa ﬁpﬂMﬂ.ﬂ, ;'Iepece;camm;aﬂ E'I;C;pﬂHH AB u CD B Toukax E u F cooTeer-

creeHHO. Jokaxkure, 4To oTpeskH AE 1 CF pagHEL

g B papnHobenpeHHYIO TpaNeLHio, NEPHMeTp KoTopoi paseH 160, a maomane

paeHa 1280, MOXHO BOHCATE OKpYyIKHOCTE. HafiguTe paccToaHHe OT TOYKH Ile-

peCEIEHIHA AHAaroHasel Tpallellie O0 €é MeHBIIero OCHOBAHHA.

KontpoabHas pabora "Akcuomsbl crepeomerpuu. Ceuenns"

1.

. Tours M 1 N nprHAZIEHAT COOTESTCTEEHHD

Haan Trousn A, B n C Takne, 9o AR = 12 em, BC = 19 cm, AC = T em.
CROMBEO ON0CHOCTRI MORHO OpoRecTH Mepes Toukd A, B u C7 Oreer ofo-
cHYTE.

. NINoeHOCTE & OPOXOINAT Mepes BepIHAL A 1 [ napannenorpamsa ABCD

o Touky O nepecesennd ero guaronanedl. Joxamure, wro npadas BC ae-
HHT B LIOCKOCTH 0.

rpagam SABR n SAC noupamugm SABC
(puc. 1). HocrpoiiTe ToUHY OepeceideHHA
npAMoil N ¢ nnockocTh ABC.

. HocrpoilTe cesterne nupaMeEasl SARBC nno- " [

CHOCTREY, NpoXogAamed vepea toure [, E n

F, npuHAII&HANIHE COOTEETCTESHED pEdpan

AR, BC n 8C, npuuém npamuie DE u AC ge |[Pwc. 1
MaAPalIelkHE.

. Tomka M opusagaesnr pedpy CC wyGa ABCDA B C D . Tlocrpoiire

NpAMYE Nepecetedld naockocTell A DM n D B A,

Konrtpoabnas padora

"B3auMHOe pacnoJio;keHne NPSIMbIX U IJIOCKOCTEH B IPOCTPaHCcTBe'

1.

. Tpeyroneaur A BC aenaerca naodpameHd-

. Nnockocrn o & [ napanaenssel. Ha Tourn

Touws M, N, P u § — cepsHHE OTpes-
por BC, BD, AD n AC coOTERTCTERHHO, i
AB=14 cm, CID= 18 cpa (puc. 5). Onpegenn-

TE BN UeTHpéXyronkHuHa MNPE # Bu- Fe
THCIHTE 800 NepIMeT.

. InockooTs o nepecexaeT cTopoE AR n BC

Tpeyroasaaka ABC B Tourkax M n K coor-
EETCTEEHHD W NapaillensHa cTopore AC,
ME=4cm, MB: MA =2 3. Hailaute cro- &
poHY AC TpeyrolbEHHES.

€M NpaBHIEHOCD TPeyToAsHHEKA A B C

{puc. G). Mocrpoiite naolpasedne BRICOTE A i
TpeyrodkHENEs A B C . onymesHol Ba oTo-

pouy A C. o

Puac. &

M, He npuHagIexamedl STHM NIOCKOCTAM
H He HAXOMAMeicA MeXay HUME, NPpoEeJeHE JEA Tywa. O0NH HE HHX ne-
PECERAST IIOCKOCTH o 1 i B Toukax A o B, a gpyrodl — B Toukax 4, |
B, cooreercreerae. Hafigure orpesor B B, econ ox Ha 2 oM Gonsme
orpeska A A, MB =7 ou, AB =4 oM.

. Toure A, B u C, He TeXRaUNe Ha 0OHOH OpAMOil, ABTAKTCA Oapanlielk:

HEIMH TPOeHIHAME 'rp-iéx OOCASI0EATENEHEIY BEPINHHE NPABHALHOMD [
CTHYIGILHAKA. ].-II:M:''I']:I-I:IZI:iI'I'i!I HED&FE HeHHe 3T MecTHYMONBHHEA.

. Ha péfipax AD n AR Terpasgpa DABC oTMeTHAH COOTEETCTEEHHO TOW-

vl Fu K ra, urto AF: FD=2:5n BK : KA =1 6. [loeTpoitte cenenmue
TETpasgpa NACCKOCTE, Npoxodaneil sepes Toury K mapanselsdo npa-
MuM B n OF. B kakoM OTHOIIEHHH CERYI[Af NIOGCKOCTE OEAHT pe-
dpo CBT



KonTpoubHnasi pabora "Yribl n paccrosinus'
Touka F HAXOAHTCA HA PpPACCTOAHHH
.".Eq'"a_' M 0T Hamgoll BepIIHHE HKEAJZPATA
ABCD, croposa woroporo pagsHa 10 om.
Hafigure paccrofEle oT TouEl F a0 noo-
1. CHOCTH KEAJPATA.

Hepea eepmuaRy [ npaMoyroasEnka ABCDH B ero NNGEKOCTH OROEEIEH
nepnesgukynAp DE. Toura E yaanesa ot eroposEs AR wa 10 eM, a o1 cTo-
poEsl BC — mHa 17 cem. Hafigure guHaroHank OpAMOYTOIBHHKA, &COH
DE =8 cm.

Yepes FHOOTEHYEY OPAMOYTOIRHOMD paBHOGeApeHHOTO TREVIOIBHHEA
npoEefeHa NIGCKOCTE, KOTOpad ofpasyeT ¢ OIOCKOCTEH TREYIOIEHHEA
yroa 45°. HafiaeTe yriosl, KOToOpee ofpasyiT KATETH TPeyTOIRHHKA ©
#Tol NIOCKOCTRR.

pane CC, B B npuaMul ABCA B C, ApadeTed OpAMOYTOIEHHESM. Y roa
mes ay npamodl CB u onockocten AA B B pases o. Halignre yron mes-
ay nnocroeraMr CC Bu AA B, ecnn CB =5 e, BE = 12 em.

KounrtpoJabHas padora "MHororpanHHuku'

1. Bokokoe pefipo npaMoll 9eTHpexyrolsHoll OpusMel pagHo 9 o, ed ocHO-

EAHHE — OPAMOYTONEHHE, JHATOHANE ROTOpOTo paeHa 10 oM, a8 oQHa H3
cropor — 8 em. Hafigpre nnoma e nonaol DOBepXHOCTH NIPHAMEL.

2. CropoHa GCHOBAHHA NPaERIBHON TpeyronkHOH nupaMugel pasaa 12 cm,

a foxwoBoe pefipo — 7 em. Haiftgnre:
1) BHICOTY NHPAMHARL;
2) mnomaak fokoBoil NOBEPXHOCTH DTHPAMMBIL.

3. Hafignre naomaak GokoBoil D0BSPXHOCTH NPAERILHON TReyToakHOl yoe-

WEHHOE OHpAMEAL], CTOPOHE] CCHOEBAHHA KoTopoil paseer 12 cm u 22 oM,
a Gorosoe pefipo — 13 oM.

4. OcHOBAHHEM YeTRHPEXVrONLHOE OHpaMHIE ABIASTCA poMO ¢ OCTDRIM

yraoM o i Gonsmellt guaroHankio ¢. JBYrpaHHEe YTOR ODHDAMHAER DPEH
péfpax ocHopaHAA papHE [i. Halignre:

1) nnomags GoroB0il NOBEPNHOCTH DHPAMBILL

2) BHICOTY NHPAMHARL.

5. B marnoHHoil TpeyroasHoil nprame, Soxosoe pedpo ®oTopoit parno

12 e, npoBefeREO ceMeHRE, NepOIeHIHRYIAPHOe GororoMY pelpy. 3To ce-
WeHHEe ABAAETCA paBHole peHHEM TREYIOIEHHEOM, OCHOBAHNE KOTOPOre
pasHO ﬁ-‘E ©M, & yroa npn eepmaae — 1207, Hafigure nnomaas Soxoso
OOBEPEHOCTH NPHEMEL

6. Ha péfpax AC, CD u AR rerpasapa DABC oTMeTHAH COOTEETCTEEHHO

ToukE M, Nu Frak, aro AM - MC=8:5, CN:ND=3:4,AF:FB=1:2.
B kakoM OTHOIIEHAN naockocTs WNF aenuT pelipo BDT

UTorosasa KoHTponbHaA paborTa.

. Tonka F paEHOYAAASHA 0T BCEX BEPIIHH NPAMOYTOIBHHEA CO CTOROHAME
12 ca w16 oM 1 HAXOAHTCA HA PACCTOAHHH 5 0M OT ODAOCKOCTH NPAMO-
yroneHEuHa. Hallapre paceToAHNe 0T TOUHHE F 00 BePIIHE DPAMOYVIOTE:
HUKA.

. Tomwa K HaxogpTes Ha paccTodEni 4 oM or noockocTn o. HarnoHHERE
KA u KB ofipasayioT ¢ naockocTei @ yraul 45° n 30° cooTBeTCTBEHHO,
A VroX MedAY HakaoEHeIME pasen 135°. Hallanre paceTofHBe Me:gy
TouraMn A n B,

. Wepes pepmury O Tpeyroananea ABC, B koropom AC = BC, nporegén
nepoeagneyaap KC gk nooccroeTH TpeyronsHEra. Hallaure yroa Mexay
nA0CKOCTAMHE ABC m ABK,  ecnin AB =12 cm, AKX =10 cM, KC =2 cmM.

. DeHOBAHHEM NPAMOre DapallelelHnefs ARIAeTca poMd co cTopoHod o
H OCTPRIM ¥raomM o. MeHBIIAR IHATOHANLE DARATLIeIENHIeTA HAKIOHeHA
K OaoceocTH ocHoBaAERA mod vroom . Hallgnre noomane Sorosoill mo-
EEPXHOCTH MAPATLTeTeNHIeNa.

5. Ocposanne nupaMuaiu MABCD — weanpar, GoxoBele rpaam ADM n

COM nepneHIHEYIAPHE] NAOCKOCTH OCHOBAHHA NHpaMuIsl, M =12 cum,
MA =15 em. Hafignre nnomane SokoB0il D0BEpXHOCTH NHPAMBILL.

6. DcROBAHHEM ODHpaMHBIL ABTASTCA NPpaEAIBHEE TpeyronesEnk. Kaxxaas

fioR0oBadA rpasHe ofpaayer ¢ IIGCKOCTR GCHOBAHHAA YTO, pasHEdl 60°, Bri-
coTa NHpaMEAR pagHa G cx. Haligare cTopoRy 0cHOBAHHA NTHPAMBAEL.



11 KJIACC

Konrpoabnas padora "Anajaurudeckas reomerpus'’

1. Kakoli yroa ofpasyoT eIAEAYHLEIE BEKTOPE g m E. i

HABECTHO, 9TO BEKTOPR a + 26 H 5a — 4F saanmuo neépnen-
AHKYVAADHET

2. B rybe ABCDA BC,D, nnuEa pefpa pasma 1, M —
meHTp rpaEn D0OC,C, HenoAksya MeTos KoopasiaT, Hai-
aeTe: 1) yroa Mexay npamuss AM u B, D; 2) pacceroa-
Hie MOy cepefiHamu orpeskos AM n B D,

3. [HJaam ape Touwkm: A, gesanas Ha OCH ODIHHAT, B
B (1; 0; 1). Tlpamaa AR cocTARTSeT ¢ ONOCEOCTEED (hxz
yrom & 30°. Hafianme RoopiMHATE! TOWUKM A.

4%, HafianTe KOODRPAAHATE] BEHTOHL r;. HOATHHSADHEOM BEKTO-
py b {6; 8; — 7,5} u oOpaszvowWero TYOOR ¥yroa ¢ KoopoH-
HATHEIM BeKTODOM j, ecaH |a|= 50.

Konrpoabnas padora

"IloBTOpeHHe: MHOTOrPAHHUKH, CCYeHUSI MHOTOTPAHHUKOB''

MABC — npaBHILHAA TPReYroALHAA NHPpaMAIa, TOU-
1 Ka () — WEHTP OEPYHHOCTH, BOHcaHHOE B OCHOBAHHE.

1. THocrpodiTe cetveHMe MHPAMBEAR OIGCHOSTLH, OpO-
xogdamedt wepes Toury O mapaaneneHo péfpam BC m AM.

2, Howamnre, uro cedeane DEKF — npAMOyYrolLHHE.

3. BRIMHCAHTE NA0MAank ceteHnd, ol AH=a, MA=§,

4. BEMHCIATE EeIRMHHEY ABYTPAHHODO Y¥rAa OpH GCHO-
BAHHH DHpaMHAR, ecnH AB<G6, MO <=3.

ABCDA B C, D, — npaguikHAR WeTRPEXYTOIEHAR TPHE-
2. wma, KeBC, BK:KC-1:2.

1. MocrpofiTe ceueHEe NPUSME OIGCKOCTER, ODPOXOLA-
meid depes ToukH A, A u K.

2, NowramuaTre, 9ro ceveHne AA KK — npaMoyroik-
HHE.

3. Hailante nnomafes ceveHEd, ecol AB<a, AA = 3a.

MARBCD — npaBMNsHAA UeTHIPEXYTONEHAA NHpaMH-
na. Yepea cropory BC OCHOBAHHA OPOBENeHA IIOGCHOCTh,
3., OepeceKAMIIAR NPOTHEONOIOMHHYH IPaHbL NHPaMHIL.

1. Horamnre, WTO!

a) KE| BC;
) M ABK = AIWCE, BEK = CE;
&) cevernHe BHEC — pasnoflegperHad Tpanemud.

2. CocTaBeTe NAAH EBRETHCISHHA OAOHIAAH TPanennm,
ecid AB=a, A MPO <o, Tourn P u F — cepeguau padep
Al w BC.



KonrpoabHast pabora "O0bémM MHOrorpanuuka''

1. B ocnomagrn npaMoll NpHIME JeRHT NMRAMOYTOTLEHEE,
OgHAE HI CTOROR ROTOROTY DEBHA 15 oM, & AHATOHLIL

17 cv, Hafted ofbem NpHIMEl, SCIHM 88 BRECOTA PABHA
10 em.

2". B ocHOPAaHNHE NHpaAMMIN IeXHET TREYTOIRHHH 0O CTODO-
game 13 cw, 14 em w0 15 cw, Hailre ofinem nupammam,
eCIH Be BEICOTA PRRHS B oM.

3". B ocHonAHWH TpAMOA NMpHAME TekAT paRpobegpermmnil
TPEYTOALHAK ¢ YOIoM O OpH Bepormde. Juaromans rpa-
HH, cogep:ameil Go0ROBYH CTOPOHY TReFIroIbLHHKE, pas-
aa d w opasyer ¢ naockoeThio oemomana yroa b, Hafirn
OB LEM TTRHIME.,

4**. B ocHOBASHHN NHpPAMMAL JTEEHT paBHOBeADEHHEN Tpe-
YroAeHEE ¢ yraoM 307 mpe ocHopaHHM B Goxosoff cTo-
poucdt 12 ex. Bee Somonie pefps MAPAMHIL oORaIyoT
¢ MAGeROCTLE ocHopamna yron 60, Hafire ofnewm no-
PAMMARLL

Konrpoabnasi padora '"Tesia 1 HOBEePXHOCTH BpallleHUs

Paguye ocHoBanHA UMAAHADE paBeH B oM, A AHATOHATE
€00 DCEROCD CRUSHMA ofPaiver ¢ NIOCKOCTLE ocHORAHRS
yron 607, Haltra:
1) BEICOTY IRMAMMADA;

1. 2) nnowagk ocesoro ceveRMA WHAKHADA.

Paguye ocHOBAHEA HOHYCH paped 3 oM, a obpadyvoilas
13 em. Hadimu:
1) BLicOTY Komyca:

2. Z) nnolansk oceRoro CRMEHHE KOMYCA,

Ha paccTomHu® 4 cM oT WeHTpa IDapa OROBETEHO CEde-

pue. UTpeack, coeMMHAKLIAN MeHTp Wapa ¢ Toukol me-

PECEHEHHA 3TOTD C&USHHA ¢ NOBEPXHOCTEN LOapd, o0pa-

AVET ¢ MIecKocThK cedesua yron 30, Hafivn niouiage
3. ceuenmm.

Bucora UMAHEIpE peEREA B oM, pagPyc OCHOBAHWA 5 oM,
Hza paceTosnuy 4 oM oT OO UWMAMHADRS Napastelbio eff
4, npomenero cermenne. Hafl™h miomans sToro ceqeHHs.

Hepex ane ofpazyouide KOEYCR, YIon Meday KoTODBRIMN

paBeH @, NpoBeleHo cewenne. HallTH naomazs sroro

CEUEHEA, BCONW RBCOTA KOHYCE DEEHA R, & Yrom Mesmy
5. smcorofl u ofpaayiomedt pasen o.



Kontpoabnas padora "Ilnomanu noBepxHoCTH U 00bEMBI KPYIJIbIX TeJ"
1 Ofew waps paner 367 es”. Hadirn OTHAMETR IIIAPHE.

CeeBne celeHEe KOHYVCE — NPABANBHEIL TREYrOJABHHE o0
2_ cropoHalt 4 ou, Hallte ofbenm moHEVCA.

Paguyrc ocHoBAHAA KoHyca paneH 6 oM, A 6M0 BRICOTA —
3. B cw. HafiTh naomads DoaHol DoBepxHOCTH KOHYCL

B mape wa pacerodanuy 12 oM or ero meHTpa NpopegeaHo
COHOHEE, MIMLaIE KOTOROre papHa G4n e, HafiTe mio-
4, WaAE NOEEPXHOCTH MADA.

B HesHeM coHoBalHy ATHEIPA NROBEIEHL XODIE S0H-
Aol § oM, KOTOpYH BMIHO M3 [EHTDSE BEPXHEID oCHOBL-
HEA noq yraom 607, a Me meETPA HIDKHEND OCHOBAHMA —
nog yroos 1207, Haftre mnomaas Goxopol noBepXHOCTH
HHAHHAL.

HNTorosasi KOHTpPOJILHAasA padoTa

1". B ocHOBAHMKE MpAMOR NPpHAME Je®HT poMi ¢ OCTPRIM
yraom 30. [Muarosats Goxobol rpaAs pasrAa & oM o
ofpasyeT ¢ mIockoeTe ocionamna vroa 60, Haltte moo-
MAAE DOIECE TOBEPXHOCTH [TPHIMEL

2. Obpasviomas HOHYCE papHa 34 oM, & PATHYS OCHORA-
aHa — 30 ex. Hafitu ofhes woHEVCA,

3". Bokopoe pefpo mpapuniHoll TpeyTonkHOol nRpasims
paBEo | B OfpAZyET © OAOCKOCTREY OCHOBEHMH Yrofl .
Hafhre ofben THPAMATR,

4™, BepliHHaL paBAOCTOPOHEETND TPEVIOARHHEA CO cTOPOHOH
5Vd oM MemaT Ha NOBEpXHOCTH LIADA, & PACCTOARHE OT
TIEHTDA THARS G0 MLAOCKOCTH TpeyroasdHks papns 12 os.
Haitti ofibes wapa.









