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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BOZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OopMHUpyeMOEe NpU  HU3YYEHUU
O0y4arolMMUCS MOHATUHHBIX OCHOB N€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINpPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUH 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznyeckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE UHIMBUIYaJIbHBIX CIOCOOHOCTEHOOYUAIOUXCS IPU U3YYEHUN
FEOMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
nHpopmaTtrka»  yepe3  O0EClEUeHHE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 33Ja4yaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IMPOCTPAHCTBEHHBIX (PUTypaXx W KX OCHOBHBIMU CBOWMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl MU HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B pEalbHOM
MUpE MHOTOTPaHHUKM M Te€Ja BpalleHUs, KOHCTPYUPOBATh TI'€OMETPUUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPU
MIPOBEICHUHU PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUsI UX MPUMEHATh, MPOBOAMUTH JOKAa3aTeIbHBIE PACCYXKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupoOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHMY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B MPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYIBHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4YaromMXcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YUEHUIO TEOMETPUU;

dbopmupoBanrne (PyHKITMOHATIEHONH TPAMOTHOCTH, PEJICBAHTHON TEOMETPHH:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYyallMil, HCCIEAOBAHMS IOCTPOCHHBIX MOJECIIEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel W KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMI», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE  JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
COJIep KaTeNIbHBIM JIMHUAM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCAM O0yUaroIIuecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIIET OPTraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHHS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YJaIOMUXCsl, PACIIUPSL U YIITyOJIsst
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3yUEHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISCT:

co3maTh  ychmoBus i auddepeHumManuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIBHBIX ~ 00pa30BaTeIbHBIX IpOrpamMM, O0OECIeUnuTh YIriIyOJEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONIEH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuiel mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHbIM 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 HEJIEINIO).

Ypoku TIeoMEeTpud JOJDKHBI BOCIUTBIBATE Y YYalIUXCSA JIOTUYECKYIHO
KYJBTYPY MBILUIEHUS, CTPOTOCTh U CTPOMHOCTh B YMO3AKIIOUEHHUSX; COJEPKAHNE



T€OMETPUUECKUX 3a7a4 JAeT BO3MOXKHOCTb 3HAUUTEIBHO PACIIUPUTH KPYro3op
yUYaluxcs, HOJHATh UX OOUINI KyJIbTYpHBIA YPOBEHD.

3aHMMasACh TEOMETpUeH, KaXKIblii YYEHHUK BOCIUTHIBAET B cebOe Takue
JUYHOCTHBIE YEPTHl XapaKTepa, KaK CIPaBEUINBOCTh M YECTHOCTb; IPUBBIKAET
OBITh TpeNebHO O0BEKTUBHBIM. UecTHas U A00pocoBecTHas paboTa Ha ypokax
reoMeTpuH TpeOyeT HaNpPsKEHHON YMCTBEHHOH paOO0Thl, BHUMAaHUs, TEPIIUMOCTH B
MPEOAOJICHUH PA3NIUYHBIX TpyAHOCTEH. [loaToMy ypoku reoMeTpun BOCIUTHIBAIOT
B YYEHHMKaX TpPYAOI00He, HACTOMYMBOCTh, YIOPCTBO, YMEHHUE COIJIAIIATHCS C
MHEHUSIMU JIPYTUX, JOBOAUTH JEJI0 10 KOHIIA, OTBETCTBEHHOCTb.

Pabouass mporpaMma BOCIHTaHUS peaJu3yeTcss B TOM UHCIE M 4Yepes
BOCIHUTATEIbHBIA MOTEHIIMAT YPOKOB T€OMETPHH:

- ycmanoeneHue JOBEPUTENIbHBIX OTHOUIEHUH MEXIY YYUTEIEM U €ro
YUYEHUKAMH,  CHOCOOCTBYIOUIMX  IMO3UTUBHOMY  BOCHIPHUSTHIO  YYalllUMHUCA
TpeOOBaHUI M MPOCHO yuMTENs, NPUBJICYCHUIO UX BHUMaHHUS K 0OCyKJaeMol Ha
ypoke uHbOopMaIuu, aKTUBU3AIMU X TTO3HABATEILHOMN IeATEIHbHOCTH;

- nobyoicoenue MKOJIbHUKOB COOJIIO/IaTh HAa YPOKE OOUIEHPHUHSTHIE HOPMBI
NOBEACHUS, MpaBUiia OOIICHHS CO CTApIIMMHU (YUYHUTEISIMH) M CBEPCTHHUKAMHU
(LIKOIBHUKAMU ), TPUHLIUIIBI Y4€OHOM TUCIUILIMHBL U CAMOOPTraHU3alluy;

- npueneyeHyue BHUMAaHUS IIKOJIbHUKOB K IIEHHOCTHOMY aCIIEKTY M3y4aeMbIX
Ha ypOKax SIBJIEHUH, OpraHu3aius ux padoThl ¢ MOJy4aeMOM Ha YPOKE COLIUAIBHO
3HaYUMOW HWH(OpMaIMeil — HMHULIMUPOBAHHE €€ OOCYKIEHUsS, BBICKAa3bIBAHUS
yUYalIMMHCS CBOETO MHEHUS 10 €€ MOBOAY, BBIPAOOTKU CBOETO K HEM OTHOILLIECHUS;

- UCnob306aHue BOCHUTATEIbHBIX BO3MOXKHOCTEH cojlepikaHusi y4eOHOTO
npeaMeTa yepe3 JEMOHCTPALMIO IETAM IPUMEPOB OTBETCTBEHHOTO, IPasKJaHCKOTO
MOBEJICHUSI, TIPOSIBJICHUSI YEJIOBEKOIIO0MS M J0OpOCEepACYHOCTH, Yepe3 IMoa0op
COOTBETCTBYIOIIMX TEKCTOB Ui YTCHHSA, 3a1ad JUIsl PEHICHUs, TPOOJIEMHBIX
CUTyalui 17151 OOCYXJACHUS B KJIacce;

- npumeHeHue HA YPOKE WHTEPAKTHBHBIX (OpM pabOThl ydYalllUXCs:
WHTEIJICKTYyallbHBIX ~ WUTP, CTUMYJIHPYIOMIMX IO3HABATEIbHYIO  MOTHBAIUIO
IIKOJIEHUKOB; TUCKYCCHM, KOTOpPBHIE JAIOT YYallUMCS BO3MOXHOCTh MPHOOpECTH
OTBIT BEACHUS KOHCTPYKTHBHOTO JHAJIOTa; TPYNIOBOW pabOThl WM pabOTHI B
napax, KOTOpbI€ ydaT IIKOJbHHUKOB KOMaHAHOM paboTe M B3aMMOICHCTBHIO C
JIPYTUMHU JETbMH;

- GKIIOYEHUe B YPOK UTPOBBIX MPOLEAYp, KOTOPhIE MOMOTarloT MOAJEPXKAaTh
MOTHBAIIMIO JeTe K TOJYYCHHIO 3HAHWNA, HaJa)XUBAHUIO [MO3UTHUBHBIX
MEXKJIMYHOCTHBIX ~ OTHOLIEHWH B  KJacce, IMOMOTal0T  YCTaHOBJIEHUIO
no0poxenareabHON aTMoc(epsl BO BpeMsl YpOKa;

- opeanusayus MepCcTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX yUalIUXCS HAJl
X HEYCIEBAIOUMMHU OJHOKJIACCHUKAMH, [alOIer0 IIKOJbHUKAM COLIMAJIBHO
3HAYUMBIH OIBIT COTPYAHUYECTBA U B3aUMHOM ITOMOIIY;



- UHUYUUPOBAHUE U NOOOEpHCKA WCCIIEAO0BATENILCKOM  JIeSTeNbHOCTH
IIKOJBHUKOB B paMKax pealu3alud HWMH HHIUBUIAYAIBHBIX M TPYIIIOBBIX
MCCJIEIOBATENBCKUX MTPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOXKHOCTh MPUOOpECTH
HaBbIK  CAMOCTOATEIBHOIO  PELIEHUS TEOPETUYECKOM  IMpOOJIEMBbI, HaBbIK
TEHEpUPOBaHUS U O(OPMIICHUS COOCTBEHHBIX HJIE€H, HABBIK YBaXXUTEJIBHOTO
OTHOIIICHUS K YYXKUM HAeIM, OOPMIICHHBIM B paboTax IPYrHX HCCIeIoBaTenei,
HaBbIK MYOJMYHOTO BBICTYIJICHUS TEped ayAuTOpUel, apryMEHTHUPOBAHUA U
OTCTauBaHUs CBOEU TOYKH 3PCHUS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  NIOHATHS  cTepeoMeTpun. Touka, ImpsMas, IIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIIIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, 1APAIUIEIIBHOCTD MIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesIbHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. [lapaienpbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM [0  IUIOCKOCTH,  HpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIUKyIspax.

VYrael B OpOCTPAHCTBE: Yroyl MEXAY NPSAMOW M IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yria. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleenunes; YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennas TteopeMa Iludaropa. Ilupammpa: nN-yrosbHas NUpaMHIa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U
IIpaBUJIbHAs IMpaMKJa, IpaBUbHAs TPEYrojbHAs IHUpPaMHUIAa M IPABUIIBHBIA



TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JTOAECKAdIP U UKOCADIP.

Beruncnenne 3J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSIMOU IPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOW MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABHIBHON MUPAMUIBL,
T€opeMa O IUIOLIAAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B HOpPOCTPAHCTBE. IJIEMEHTHl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienunena, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS NPaBUIbHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOpPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasloKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBs3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJMHATaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[TonsiTust: MIMHApPUYECKass MOBEPXHOCTb, KOHHUYECKash IOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00paxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
napa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMHUIbl U KoHyca. O0BEM 11apa U HIapoBOrO
CerMEHTa.

KomOunauuu Ten BpamieHuss U MHororpaHHukoB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAas OKojo IpumHapa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanme mrapa u chepsl miockocThio. [loHSATHE MHOTOTpaHHUKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMNUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAIllCHUS.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbL chephl U €€ JacTel.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIAJACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKHUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIUIMHAPA
(mapaJuienbHO ¥ TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJIALIME YEPE3 BEPILIHHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUYEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekToppl B mpocTtpancTtBe. Onepauuu Haja BekTopaMu. BekTtopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsMoyronpHas
CUCTEMa KOOPAMHAT B IpocTpaHcTBe. KoopaunaTel BekTopa. PaszinoxeHue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ IpPH PEIIEHUH TE€OMETPUUYECKUX
3a1ad.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[B>KeHUsS W paBEHCTBO (uryp.
OO6mme cBoiicTBa JBWXKCHUH. Buabl JBWKEHUMN: TapauIeIbHBIM IEPEHOC,
LEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMU HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY M HACTOSIIEMY POCCHUMCKONM MaTeMaTHUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYrUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUsA, DTUYECKOIO IOBEIECHMS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIa/Ja B MOCTPOCHHUE YCTOMYHUBOrO OyAyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/a4, PEIICHHUH, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHHE:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3udecKkass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTh K  MaTreMaTH4ecKoMy  oOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAHHUE BJIUSHUS
COITMATILHO-?KOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOTHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMECHEHHE MATEMATHUYEeCKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY’>Karoliel cpenbl, IJIAHUPOBAHHE IIOCTYNIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEH CPeIbl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH KakK cdepbl 4YeIoBEeYeCKOW MIesATEebHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAecTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(DUKAIUH,
OCHOBaHMsI /17151 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTh U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U POTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

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

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMble U OT MPOTHUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 penieHus ydyeOHOW 3ajgadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4EToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI WHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHe,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPolIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOLleCcCa, a TaKXKe BBIABUTATD
MIPE/IMOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

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

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3NIUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALUIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHMS 3aJayH,
KOMMEHTHPOBATH MOJYyYECHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHU 3aa4, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranusanms:



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, YJMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th  HABBIKAMU  [IO3HABAaTENbHOM  pe(ieKCMM KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YECKOH 3a/1a4H;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBSICHITh IPHUUMUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITEIbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh LEIb COBMECTHOM
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yiapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3rOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 ¥ MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

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

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,

e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpH3Ma,
nupamua, NpsMOYToJIbHBIN Napaienenunen, Kyo);



e KJIACCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHWS  JJIS
KJaccu(ukanum;

e CBOOOJIHO OMNEPUPOBATH MOHSTUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIOJHATH W300pakeHus puryp
Ha IJIOCKOCTH;

e CTPOUTH CEYECHHUS MHOTOIPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) MIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISATH IUIONIAAM  I[OBEPXHOCTEH  MHOTOTPaHHUKOB  (IIpU3Ma,
MMpaMK/ia), TCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IUIOCKOCTh CHUMMETPUU
duryps;

e CBOOOJIHO OIEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJ BEKTOPAMM;

e pelmarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUH H
HaXO0XXJICHUE TEOMETPUYECKUX BEIMYMH, MPUMEHSSI HU3BECTHBIE METOJbI
MIPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPHUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJICKATh, MPeoOpa3oBbIBAaTh U HWHTEPHPETUPOBATH HHGOPMAILIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPHUMEHATH T[OJYYECHHbIE 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJTM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
mpolecce IOMCKA  pelieHUusT MaTeMaTU4yecku  CcHOopMyIHpOBAHHON
npoOeMbl, MOJAEIUPOBATh peajbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
UCCIIEI0OBATh MMOCTPOCHHBIE MOJIENU C UCIIOIb30BAHUEM T'€OMETPUUECKHUX
MOHATUN U TEOpeM, ammapara aareOpbl, pemarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KJICHUEM FeOMETPUUYECKUX BEJIMUUH;

e WMETh MPEJCTABJICHUS OO0 OCHOBHBIX JTalax pa3BUTHUA T€OMETPUU KakK
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss HayquTcs:

e CBOOOJHO OMEPUPOBATH TOHSITHSIMH, CBS3AHHBIMH C IUJIMHAPUYECKOH,
KOHMYECKOW U CEepudYecKol MOBEPXHOCTIMHU, OOBSICHATH CIOCOOBI
MOJTYyYEHUS;



OIEpUPOBATh MOHATHUAMM, CBSI3aHHBIMH C TEJIAMH BPALIECHUS: LIUIHHIPOM,
KOHyCOM, c(pepoii u mapowm;

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

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPhI U MIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpalllCHMS,
O0BEMBI U TUIOMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB WU TEN BpAIICHHUS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO OIEPUPOBaTh MOHATUSAMHU, CBS3aHHBIMH C KOMOMHAIUSAMH TeEll
BpallleHUss ¥ MHOTIOIPAaHHUKOB: MHOTOTPaHHHUK, BIHMCAHHBIA B cdepy U
OTKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAHHHUK HIIA TEJIO
BpAaICHUS;

BBIUUCIIATh COOTHOLIEHUS MEXy IUIOIIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3y4yaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHJIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YEepTeKax U pUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH OIEpalMy HaJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIMHAT;
penaTh reOMETPUYECKUE 331a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/a MPU PEIICHHH;
CBOOO/JIHO ONEpUPOBATH TOHATHUSAMHU, CBSI3aHHBIMU C JBHKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBINIOJIHATh HM300paXE€HUsT MHOTOTPAaHHUKOB W TEN BpalleHUs MpH
napajjieIbHOM  [EpPEHOCe, LEHTPAIbHOW CHMMETPUH, 3€pKAIbHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEYEHUS LHUIUHAPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOJSIIUE YepPEe3 BEPIINHY), CEUEHUS Iapa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUS CEUEHUW: METOJl CIIeJIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYILEH MIOCKOCTH;
JIOKa3bIBATh FT€OMETPUUECKHUE YTBEPKACHUS;

OPUMEHATh T€OMETPUYECKHE (PaKThl ISl PELICHHUS] CTePEOMETPUUYECKHUX
3a/lay, MPEANOJaraloliMX HECKOJIbKO IIAaroB pEUIeHUs, €CIU YCIOBHS
IPUMEHEHUS 33]1aHbl B IBHOM U HEABHOU (hopMe;



pemiarb 3aJadyd Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOLIEHUA U
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

OPUMEHSATh  TIOJIyYCHHbIE  3HAHMUS  Ha  NPaKTUKE:  CpPaBHUBATh,
aHAJIM3UPOBATh U OLIEHUBATH PEaJbHbIE CUTYallUH, IPUMEHATh U3yYCHHbIE
NOHATHUS, TEOPEMBbI, CBOHCTBAa B IIpPOLIECCE IOMCKA  PEIICHHS
MaTeMaThyecku  c(OpPMYJTUPOBAHHOW  TPOOIEMBI,  MOJIEIUPOBATH
peajbHble CUTyallUd Ha $3bIKE T'€OMETPHUH, UCCIENOBATh MOCTPOCHHBIE
MOJIId C UCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHSITHH U TEOopewm,
anmapata anreOppl, pemiaTb MNPaKTUYECKUE 3a/Jayd, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeJCTaBiIeHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUHM Kak
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HanMenoBanuepas e 1os u KosmmuecTtBouacon DJIEKTPOHHBIE
n/n TEMIIPOrpaMMbI Bcero Kourposbabiepaborsl  IIpakTnyeckuepadoTsl (uposkie)
o0pa3oBaTebHbIepecypchl
BBenenue B ctepeoMeTpuio 23 1
BsaumHoe pacronoxeHue npsiMbix B 5 1
MIPOCTPAHCTBE
[TapaniensHOCTh MPSAMBIX U 8
IJIOCKOCTEH B MPOCTPAHCTBE
HepHeHHI/IIEYJIFIpHOCTB MPSMBIX U o5
TUTOCKOCTEH B MMPOCTPAHCTBE
VYTl ¥ paccTosHUA 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
[ToBTOpenue, 0600IIEHNE U 5 5
cucTeMaTH3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I1O 102 6 0
[MPOTPAMME




11 KITACC

KosaunyecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (undpoBbIe)
n/n TEMIPOrpaMMbI Bcero Kontpoububiepadorsl  [IpakTnuecknepadoThl P
o0pa3oBaTebHbIEPECYPChI
1 AHaITUTHYECKAITCOMETPHS 15 1
5 [ToBTOpEHME, O606HICHI:IC " 15 1
cUCTEeMaTH3aIus 3HAHUH
3 OOBEMMHOTOTpaHHUKA 17
4 TemnaBpamenus 24
5 [Inomany noBepXHOCTH U 9 1
00BEMBI KPYTIIBIX Tell
6 JIBYOKCHUS 5 1
7 [ToBTOpeHue, 0606HIeHI:I€ u 17 9
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 8 0
I[MTPOT'PAMME
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