MyHununansHoe o011eo0pa3oBaTeIbHOE YUpPEKICHHE
«Cpennsia obmeodpazoBarenbHas mkona Ne 43
uMenu ['epost Coserckoro Coro3a renepania apmun B.®. Maprenoay»

«ComniracoBaHo» «CorracoBaHo» «YTBepKIAI0»
Pyroeo MO 3amecturens gupekropa no | Jupektop MOY «COII Ne 43
~ /. /JLB.CrenanoBa | YBP MOY «COIIl Ne 43 | umenn B.®. Maprenosa»
' umenu B.®. Maprenosa»
/T.C. Mypansn/ /E.A. T'ypkuna/
IIporokos Ne 1 ITpuxa3z Ne 165
oT «29» aBrycra 2024 r. «29» aBrycra 2024 r. oT «29» aBrycra 2024 r.
OOKYMEHT DOIII'WICAH
3NIEKTPOHHOM Noannucbo
PABOYASA TTPOI' PAMMA

CpeIHero o01ero 00pa3soBaHust

yueOHoro npeamera «l'eomerpusi. Yriny0a€éHHbIN YPOBEHb)

mutst ooyqaroruxcst 10 — 11 kmaccos

r. CaparoB

2024 — 2025 y4eOHbIit rof



INOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHoOro mnpeamera «l'eomeTpusi» YyriayOIeHHOTO
ypoBHs 1151 o0yyatomuxcst 10 —11 kiaccoB pazpadorana Ha ocHOBe DeiepaibHOro
rOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAApTa CPEeIHEro 00Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHMM, MPEIBABIIEMBIX K
MaTeMaTU4eCKOMy oOOpa3oBaHUI0, W TPAAMUIMH POCCUMCKOTO OOpa3oBaHUSI.
Peanmuzanus mporpaMMbl 00eCTICUMBAET OBJIAJICHUE KIFOUEBBIMA KOMITCTCHIIHSIMH,
COCTaBIIIIONIMMHU OCHOBY JUJII CaMOPa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHMS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TI03HABATEIHLHOTO Pa3BHUTHSI
JMYHOCTH OOYYArOITUXCH.

OBILIAA XAPAKEPUCTUKA YYEBHOI'O IPEJMETA «I'EOMETPHUS»

["eomeTpus siBIsieTCS OAHUM U3 0A230BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIET0
oOpa3oBaHus, Tak Kak O0O€CleYyrMBaeT BO3MOXKHOCTh U3Y4YEHUS JUCHUIUIMH
€CTECTBEHHO-HAYYHOW HAINpPABICHHOCTH W MPEAMETOB T'yMAaHUTAPHOIO IMKJIA.
[TockoabKy TIOTHYECKOE MBILIUIEHUE, (POopMHUpyEeMOe TPU U3yIECHUH 00yJalOUMUCS
NOHSATUHUHBIX OCHOB TE€OMETPUHU, NPU JOKA3aTEIbCTBE TEOPEM M IMOCTPOCHHUHU
LEMOYKH JIOTUYECKUX YTBEPKICHUM MPU PEIICHUN T€OMETPUUECKHX 3a7a4, YMEHHE
BBIBUTaTh W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCS TMIpH
pEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOT'O IIUKJIA, B YACTHOCTU (DU3NYECKUX 3a]1a4.

OCHOBHBIMM COJIEP>KATEIIbHBIMU JINHUSIMU y4e€OHOTO npeameTa «I'eoMeTpusi»
B 10-11 xmaccax sBisroTcs: «lIpsiMble W TIJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpanauku», «Tema  BpameHus», «BekToppl ©  KOOpAHWHATBI B
IPOCTPAHCTBEY, «J{BHKEHHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO tpeboBaHHE «yMETh ONEPUPOBATH
HOHATUSIMUY, PEJICBAHTHBIMU T€OMETPUH HA YTIyONEHHOM ypoBHE oOyuenus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COIEPKATEIbHBIM JIUHUSAM y4€OHOTO MpeaMeTa, a
dopMUpOBaHUE  JIOTMUECKUX YMEHHMH  paclpenensercs He TOJbKO 10
COJIEpKaTeNIbHBIM JIMHUAM, HO U 10 TojgaM oOyuenus. Conepikanue oOpa3oBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yibTaram ocBoeHusi denepanbHoOU paboueit
MpPOrpaMMBbl, paclpeleNEHHbIM MO TroJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIMITHAILHBIM BOIPOCaM 00yYaroluecs
oOpaliajiuch  HEOJHOKPATHO. ODTO MO3BOJSIET  OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYECKUMH MOHSATHUAMH M HABBIKAMU ITOCIIEOBATEIBHO U MTOCTYIATEIBHO, C
COOJIIO/ICHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUSI BKIIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEACTABICHUN 00y4arouIuxcs, paclupss U yriyomuss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO T€OMETPUH Ha YriIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycioBus qis auddepeHnuanuu  oOydeHUs, IOCTPOCHHS
WHIUBUYaJbHBIX 00pPa30BATEIbHBIX MPOrpaMM, OOECHEYUTh YriyOJaEHHOE
U3Y4YCHHE Te€OMETPUM KaK COCTaBISIoNIEH yueOHOro npeamera «MareMaTukay;



MOJITOTOBUTh OOYYAIOIMIUXCS K MPOJOJDKEHUIO U3YYCHHS] MAaTeMAaTUKU C
yu€ToM BbIOOpa Oynymiedt mnpodeccuun, odecrednBas MPEEeMCTBEHHOCTh MEXKIY
o0MM 1 npoeccuoHaTbHBIM 00pa30BaHUEM.

[Iporpamma mo mnpeametry «l'eomeTpusi» cCOCTaBleHAa C Y4eToM paboueit
MporpaMMbl BOCTIMTaHHUS, YTO HAXOAUT OTPAKEHHE B YacTH (HOPMUPOBAHUS
JUYHOCTHBIX PE3yJIbTaTOB, KOTOPBIC JIOCTUTAIOTCA B EAMHCTBE Y4E€OHOM U
BOCIUTATENIbHON N1€ATeNbHOCTH. JIMUHOCTHBIE PEe3yJbTaThl OCBOEHUS MPOrpaMMBbl
OTpaXXarOT TOTOBHOCTh O0OYYAIOIINXCA PYKOBOACTBOBATHCS CUCTEMOW MO3UTUBHBIX
LEHHOCTHBIX OPUEHTAIIMN U PACUIMPEHUE OIbITA JEATEILHOCTA Ha €€ OCHOBE U B
Ipolecce pealn3aldd OCHOBHBIX HANpPAaBICHUM BOCHHUTATEbHOM NEATEIbHOCTH.
BocnurarenbHblii aclieKT YpOKOB ainreOpbl MU Hayal MAaTeMAaTUYECKOro aHaiu3a
coriacoBad ¢ pabodeil mporpammoit BocmuTaHus, MOAYIh «IIIKOMbHBIA ypok»,
KOTOpBIA Mpe/nosiaraeT oObEAMHEHUE COAEpKaHHEe OOY4YEeHUSI U BOCHUTAHUS B
IIEJIOCTHBINM 00pPa30BATENbHBIA TPOIECC HA OCHOBE €IWHOW I W EIUHBIX
COLIMOKYJIbTYPHBIX [IEHHOCTEH.

HEJN U3YYEHUSA YYEBHOI'O TIPEAMETA «'EOMETPUS»

Heab ocBoeHuss mnporpamMmmbl ydyeOHoro mpenmera «['eomerpusi» Ha
yriyOJIEHHOM YPOBHE — Pa3BUTHE WHIMBUIYAIbHBIX CIIOCOOHOCTEN 00yUarommnXxcs
pY U3y4EHUH T€OMETPUH, KaK COCTaBIIAIONIEH TpeaMeTHoN obnactu «MaTemaruka
U UHpOpMaTHKa» dYepe3 O00ecleYeHHEe BO3MOXKHOCTM HpPUOOpETeHUs U
UCIIOJIb30BaHUsl Oojiee TIIyOOKMX TE€OMETPUYECKUX 3HAHUW U JEeHCTBUU,
cnenu@UUHbIX TEOMETPUH, U HEOOXOIUMBIX JIJISl YCHENTHOTO MPodheCcCHOHATBHOTO
00pa30BaHuUs, CBA3aHHOTO C HCIOJIb30BAHUEM MAaTEMaTHKU.

[IpyopuTeTHBIMM 3aa4aMM Kypca T€OMETpPUU Ha YIIIYyOJIEHHOM YpPOBHE,
pacIIupsIIOIMMH U YCUIIMBAIOUIMMU Kypc 0a30BOT0 YpOBHS, SIBISIOTCS:

paciMpeHue MpeacTaBIeHUusl O TEOMETPUHU KaK 4acTH MUPOBOU KYJIbTYpHI U
(dbopMUpOBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPHUU C OKPYKAIOIIUM MUPOM;

dopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BOXHEUIINX MAaTEMaTUYECKUX MOJENAX, MMO3BOJSIOIIMX ONUCHIBAaTh U H3y4yaTb
pa3HbIE SIBJICHUS OKPYXKAIOIIETO MUPA, 3HAHUE MOHATUITHOTO arapara 1o pasaeiny
«CtepeoMeTpus» yueOHOr0 Kypca reOMETpHH;

dbopMupoBaHME  yYMEHHMS  BIAJ€Th  OCHOBHBIMH  TOHSATHUSIMH O
MPOCTPAHCTBEHHBIX (PUTypax M HMX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn U yMeHHE HX MPUMEHSTb, YMEHHUS TOKa3bIBaThb TEOPEMBI U HAXOIUThH
HECTaHJapTHBIE CIIOCOOBI PELICHUS 3aay;

(opMUpOBaHUE YMEHUS pACcO3HABATh HA YEPTEXKAX, MOACIISAX U B pealbHOM
MUpE MHOTOIPDaHHHKM M TeEJla BpAIIECHUs, KOHCTPYMPOBATh TI'€OMETPUUYECKUE
MOJIEIIN;

(dopMUpOBaHUE MOHUMAHMS BO3MOXKHOCTH aKCHOMAaTHYECKOI'O MOCTPOEHUS
MaTeMaTUYeCKUX Teopuil, (HOpMHUpPOBAHHE MOHUMAHHUS POJIM AKCHOMATHUKU MpPH
IIPOBEJACHUH PACCYXKIACHUM;



dbopMHUpOBaHUE YMEHHS BIIQJIeTh METOJaMH JIOKAa3aTeIbCTB M aJIrOPUTMOB
pELICHUS, YMEHHS UX MPUMEHATH, IPOBOJIUTH JOKA3ATEIbHBIE PACCYKICHUSA B XOJI€
pEILICHUS] CTEPEOMETPUYECKUX 3aJad M 33a4a4 C IPAKTUYECKUM COJECPKAHUEM,
dbopMHUpOBaHUE MPEJACTABICHUS O HEOOXOJUMOCTH  JIOKA3aTeNIbCTB  IpHU
000CHOBaHUM MATEMaTUYECKUX YTBEPKIACHUN U POJIU aKCUOMATUKHU B MPOBEJICHUU
JIETYKTUBHBIX PACCYXKICHUN;

pPa3BUTHE H COBEPIICHCTBOBAHUE WHTEIJIEKTYaJIbHBIX H TBOPYECKUX
CIOCOOHOCTEM 00yJaromuxcs, Mo3HaBaTEILHON aKTUBHOCTH, MCCIIEI0OBATEIbCKUX
YMEHHM, KPpUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3YUYECHUIO T€OMETPHU;

dbopmupoBaHue (QYHKIIMOHATBLHON T'PaMOTHOCTH, PEJICBAHTHOM T€OMETPHUU:
YMEHHUS pacro3HaBaTh TMPOSBICHUS TEOMETPUUECKUX TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAbHBIX KM3HEHHBIX CUTYyalUHsIX U MPU U3YYECHHU APYIHUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS] 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS PEABHBIX CHUTYallMid, HCCIENOBAaHUS MNOCTPOEHHBIX MOJENEH,
WHTEPOPETALNUU MTOJTYUYCHHBIX PE3YIbTATOB.

MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIJIAHE

Ha wusydenume ydebHoro kypca «Il'eomeTpus» Ha yriIyOJEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hexeno), B 11 xmacce — 102
yaca (3 yaca B HEJIe0).



COJEPKAHUE YYEGBHOI'O ITPEIMETA «I'EOMETPUS»
(YIJIYBJEHHBIA YPOBEHb)

10 k1ace

IIpsiMble ¥ IVIOCKOCTH B NIPOCTPAHCTBE

OcHoBHBIE TOHATHS ~ crepeoMeTrpud. Touka, mOpsAmas, IJIOCKOCTb,
npoctpadHcTBO. [loHsiTHE 00 aKCMOMAaTHMYECKOM IOCTPOEHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHUU U CIIEACTBUS U3 HUX.

B3anmHoe pacnonoxeHue MNpsAMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
NapaJuleIbHbIE M CKpEIIMBaromecs mnpsMble. [Ipu3HaKW CKpEIMBAIOIIMXCA
npsaMbIX. [lapaiienbHOCTh NPAMBIX M IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlJIENbHbIC
IIPsIMBIE B IIPOCTPAHCTBE, MAPATUIEIIBHOCTD TPEX MPAMBIX, aPAJUIEIIbHOCTD IIPAMON
u 1iockoctu. [lapamienbHOoe M LIEHTPAIbHOE MPOEKTUPOBAHUE, HU300paKeHHUE
¢uryp. OCHOBHBIE CBOWICTBa MapajjIeNbHOTO MNpOeKTUpoBaHus. I300paxkeHnue
¢uryp B mapajieabHON MPOEKIUH. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YroOJl
MEXAY NMPSAMBIMU B IIPOCTpaHCTBE. [lapauiebHOCTh IUIOCKOCTEN: MapajuleIbHbIE
IJIOCKOCTH, CBOMCTBA IapajuIesIbHbIX IIJIOCKOCTEH. [Ipocreiimme
MPOCTPAHCTBEHHbIE (UTYpPHl HAa IUIOCKOCTU: TETpajap, Napajlieienuies,
IIOCTPOCHHUE CEUCHUM.

[leprieHIUKYIAPHOCTD IPSIMOM U TUIOCKOCTH: NIEPIEHANKYIISIPHBIE MIPSMbBIE B
IIPOCTPAHCTBE, IPsAMBIE IAPAIJICIbHBIE W IEPHEHIUKYJSAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPIECHAUKYJIAPHOCTA IPIMOM M INIOCKOCTH, TeOpemMa O MpAMOH
NEPIEHANKYJIIPHON IIJIOCKOCTH. OptroronansHOE IIPOEKTUPOBAHHUE.
IleprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT HPSMOH 10 TIIOCKOCTH, MPOEKLKs (GUTYphI Ha IIIOCKOCTh. [lepneHauKynsIpHOCTD
IJIOCKOCTEN: MPHU3HAK MEPIEHANKYISIPHOCTA NIBYX IUIOCKOCTEN. Teopema O TpEX
NEPIEHIUKYIIApaXx.

YTrael B IPOCTPAHCTBE: YroJl MEXAY NMPSAMOM M IIOCKOCTBIO, IBYTPaHHBIN
yroJl, JIAHEHHBIA yrojl IBYTPAaHHOrO yria. TpEXTpaHHBIM U MHOIOTPAHHBIE YIVIBI.
CBolicTBa IJIOCKUX YIJIOB MHOTOIPaHHOIO yria. CBOMCTBA MJIOCKUX U ABYIPAHHBIX
YIJI0B TPEXTPAHHOrO yriia. TeopeMbl KOCUHYCOB M CHHYCOB JUISl TPEXTPAHHOTO YIJIa.

MHororpasHHuKu

Buapel MHOrorpanHukoB, pasBépTka MHororpaHHuka. [Ipusma: n-yronpHas
npu3Ma, npsiMas 1 HakJIOHHasl MPU3Mbl, OOKOBasi U MOJIHAS MOBEPXHOCTb IPU3MBI.
[Tapannenenunen, mpsAMOYTroJIbHBIN NTapassIeNenunes] U ero ceorMcTea. Kparuaimue
MyTH Ha MNOBEPXHOCTH MHOrorpanHuka. Teopema OJiinepa. I[IpoctpancTBeHHas
teopema [Iudaropa. [lupamuna: n-yronbHas nupamujaa, npaBuiIbHas U yceu€HHas
nupamuabel. CBoiicTBa pébep W OOKOBBIX T'paHE NPABUIBHOM NUpaMUIbL.
IIpaBuiibHBIE MHOIOIPAaHHMKH: IpaBWIbHAsA IIpU3Ma W IPABUIIbHAS MUPAMUIA,
IpaBUJIbHAs TPEYTOJIbHAS TUpaMuUa U MPaBUIbHBIN TeTpasip, Ky0. [IpencraBienue
O MPAaBWIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKA’AP U UKOCAdP.

Bbrunicienue 37€MEHTOB MHOTOIPAaHHUKOB: péOpa, JMaroHaid, YIJIbL.
[nomaas OOKOBOM TOBEPXHOCTH M TOJHOM TMOBEPXHOCTU TMPSIMON TPHU3MBI,
IoIa1b OCHOBAHMM, TeOpeMa 0 OOKOBOW MOBEPXHOCTH NPsiMOoii Tpu3Mbl. [ Tnomansb



OOKOBOW TOBEPXHOCTH M IIOBEPXHOCTH IPABUIBHOM MNUPAMHIBI, TEOpeMa O
IJIOIIAIA YCEYEHHON TUPAMU/IBI.

CummeTpust B NPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM  IPABHIIBHBIX
MHOTOI'paHHUKOB. CHUMMETpUS B IPaBUJIBHOM MHOTOTPaHHUKE: CHUMMETPHS
MapajuIeNICIANed, CUMMETPUsl IPABUJIBHBIX IPU3M, CHMMETPHUSA IPABHIBHOU
IIAPaMHUIBI.

BekTopbl M1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B NMPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJEBOTO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIEC, COHAIpPaBJICHHbICE U  IIPOTHUBOIIOJIOXKHO
HaIIpaBJICHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIYUTAHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yucno. CBolicTBa cinokeHus BEKTOpOoB. CBOICTBA YMHOKEHHUS BEKTOpa Ha YHUCIIO.
ITonaTe KOMIUIaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuno mapamnenenunena. Teopema O pas3IoKEHHH BEKTOpPA IO TPEM
HEKOMIUIaHapHbIM  BekTopaM. [IpAmoyrosbHas cucrema  KOOpAHMHAT B
npoctpadcTBe. Koopaunarsl Bektopa. CBsA3b MEXAY KOOpAMHATAMU BEKTOpA U
KOOpAMHATAaMU TOYEK. YTOJd Mexay Bekropamu. CKalsipHOE NpPOU3BEACHHE
BEKTOPOB.

11 knace

Tea Bpamenust

[lonsiTvs: UWIMHApPUYECKAas TOBEPXHOCTb, KOHUYECKAas MOBEPXHOCTD,
chepuueckas TOBEPXHOCTb, oOOpa3yroniue mnoBepxHocTed. Tena BpaleHus:
WIMHJIP, KOHYC, YCEeUEHHBIN KOHYC, cepa, map. Bzaumuoe pacnonoxxenue cepsl
U IJIOCKOCTH, KacaTesibHas IJIOCKOCTh K cdepe. M300paxkeHune Ten BpalieHus Ha
miockocTu. Pa3Béprka mumHapa u konyca. CummeTpust cepsl U mapa.

O0béM. OcHoBHBIE CcBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJIBHOTO Tapajuiesienunena U ciaeAcTBus u3 He€. OO0BEM mpsMod U
HAKJIOHHOW TPHU3MBI, WIMHIPA, MUpaMuabl 1 KoHyca. OOBEM MIapa U MapoBOTO
CErMeHTa.

KoMOuHanuu tenm BpaleHusi U MHOTorpaHHukoB. llpu3ma, BhnucaHHas B
IWIMHAP, ONHCAaHHAas OKojo uuiauHApa. Ilepeceuenue cdepbl u mapa ¢
mwiockocThio. Kacanue miapa u cepbl miockoctbio. [loHSATHE MHOrOrpaHHHKA,
OMKMCAHHOTO OKOJIO cdephl, cepbl, BIUCAHHON B MHOTOIPAHHHUK WJIM TEJO
BpALICHHUS.

[Inomaas MOBEPXHOCTH LWJIMHPA, KOHYCA, IUIOMAAb CPEPbl U €€ YacTEeu.
[lonobue B mnpocTtpaHcTBe. OTHOLIEHHE OOBEMOB, IUIOMIAAECH MMOBEPXHOCTEH
nonoOHeIX (uryp. IlpeobpazoBanue nopgoOus, romorteTus. Pemienue 3agad Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne ceueHnit MHOTOIpaHHUKOB U TEJI BPALLEHUS: CEUEHUS LIMIIMHApPA
(mapannenbHO U TEPHEHIUKYJISIPHO OCH), CEUEHMs KOHyca (IapajuiesibHbIe
OCHOBAHUIO U MPOXOJSIIUE YePe3 BEPILINHY), CEUYEHUS 11apa, METOAbI IIOCTPOCHHUS
CEYEHMII: METOJ CJIEI0B, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METOJ IepeHoca
CEeKYLIEH TIJIOCKOCTH.



BekTopbl M1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHcTBe. Omnepanuu  Hax BEKTOpamMu. BekTopHoe
YMHOXEHUE BEKTOpOB. (CBOMCTBa BEKTOPHOrO YMHOXEHUA. [IpsMoyrosbHas
cUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHars! BekTopa. PasiioxxeHne BekTopa
1o 6azucy. KoopiMHAaTHO-BEKTOPHBIN METO/ MPU PELIEHUH T€OMETPUUYECKUX 3a/1a4.

JIBHKEeHUSI B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OToOpakeHus. J[BHKEHUS W PaBEHCTBO (PUTYD.
OOuue cBoiicTBa JBIWKEHUN. Buubl ABUXKEHUN: TMapaliesibHbIA TEepeHocC,
LICHTpalbHasl CUMMETPUS, 3€PKAIbHAsI CHUMMETpHsS, ITIOBOPOT BOKPYI IIPSIMOM.
[TpeobpazoBanus noxoous. [Ipsmas u chepa Ditnepa.



IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
KYPCA «'EOMETPUSI» (YIJIYBJIEHHBINA YPOBEHD)

JIMYHOCTHBIE Pe3yJIbTAThI

JIngHOCTHBIE pE3yAbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOro MpeameTa
«l'eomeTpus» XapakTepU3YIOTCS:

I'pasicoanckoe éocnumanue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMHU 00YYaIOIIErocs Kak aKTUBHOTO
U OTBETCTBEHHOIO 4YJIeHa POCCHHCKOTO OOINECTBa, IPEACTaBICHUEM O
MaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLeayp TpakIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHl W Mp.), YMEHUEM
B3aMMOJICUCTBOBAaTh C COLMUAJBHBIMA HWHCTUTYTAMU B COOTBETCTBUU C UX
GYHKUIMSIMA U Ha3HAYCHHUEM.

Ilampuomuueckoe socnumanue:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPaKTAHCKOW UICHTUYHOCTH, YBAKCHUS
K MPOIUIOMY Y HACTOSIIEMY POCCUHMCKOW MAaT€MaTUKH, [IEHHOCTHBIM OTHOIIICHUEM
K JIOCTUKEHUSIM POCCUUCKUX MATEMATUKOB U POCCUMCKOW MaTeMaTH4€CKOM IIKOJIbI,
K WCTOJIB30BAHUIO 3THUX JOCTIDKEHWU B JAPYrUX HayKax, TEXHONIOTHIX, chepax
SKOHOMMKHU.

yxoeno-npaecmeennoe eocnumanue:

OCO3HAHUEM JTYXOBHBIX LICHHOCTEH POCCUICKOTO Hapona;
c(hOPMUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHHUS, OTHYECKOTO  IIOBEICHUS,
CBA3aHHOI'O C MPAKTUYECKUM MTPUMEHECHUEM JOCTUKEHUIN HAYKH U JEATEIbHOCTHIO
y4€HOro; 0CO3HAHHUEM JIMYHOTO BKJIaJa B MIOCTPOCHHUE YCTOMIUBOTO OYMYIIETO.

Jcmemuueckoe eocnumanue:

ACTETUYECKUM OTHOLICHHEM K MHPY, BKJIOYAsl 3CTETUKY MAaTeMaTU4eCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aj1ad, PEIICHUN, PACCYKICHU; BOCIPUUMYNBOCTHIO
K MaTeMaTU4eCKUM aClEKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

Du3zuueckoe eocnumanue:

chOPMHUPOBAHHOCTBIO YMEHHsI TPUMEHATh MAaTEMaTHUYECKHUE 3HAHUSA B
HWHTEpecax 370pOBOro u 0e30macHoro oopasa *,u3HH, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3/I0pPOBBIO (3I0POBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHITUU U
OT/IbIXA, PpETYIsIpHas (GU3NIeCcKasi aKTUBHOCTH); (PU3NUECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSX CIIOPTUBHO-0310POBUTEILHON AEATEIBHOCTHIO.

Tpyoosoe eocnumanue:

TOTOBHOCTBIO K TPY[Y, OCO3HAHHEM ILIEHHOCTH TPYHOIIOOHUS; WUHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHAILHOM  JIEATEIbHOCTH,  CBS3aHHBIM €
MareMaTUKol W €€ NPWIOKEHUSIMHU, YMEHUEM COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymier mpodeccun © peaqru30BBIBATH COOCTBEHHBIE KHU3HEHHBIC IIJIaHbI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MareMaTM4YeCcKoMy OOpa30oBaHUIO U
caM0oOOpa30BaHUI0 HA TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K AaKTUBHOMY
Y4aCTHUIO B PEIICHUM MPAKTUYECKUX 3a]1a4 MAaTEMaTUY€CKOM HAITPaBJICHHOCTH.

IKonozuueckoe eocnumanue:



c(OPMUPOBAHHOCTBIO JKOJIOTMUECKON KYIBTYphl, MOHUMAHHEM BIHSHUS
COLMAITBHO-3KOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON M COLHUATBHOMN
Cpelbl, OCO3HAHHWEM [IMOOATBFHOTO  XapaKTepa JKOJIOTHYECKUX  MpoOieMm;
OpUEHTAMENd Ha IPUMEHEHUE MATEMAaTHUYECKUX 3HAHUW Ul pELICHUs 3ajad
B 00JIJaCTH OKpYKarolled cpenpl, IJIaHUPOBAHUSA TOCTYINKOB M OLEHKH HX
BO3MOXKHBIX IMOCIJIEICTBUN 111 OKPY’KAKOILIEH CPEIBI.

Ilennocmu nayunozo nosnanun:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKM U  OOMIECTBEHHOW TPAKTHUKH, TOHUMaHUEM
MaTeMaTUYeCKOW HaykKh Kak cdepbl 4YeIOBEYECKON AesATeIbHOCTH, ITaloB €&
pPa3BUTHS W 3HAUUMOCTH JJIsl PA3BUTHSL IMBWIM3AIMU;, OBJAJCHUEM SI3BIKOM
MAaT€MaTUKU W MareMaTU4eCKOW KYIbTYpOM KakK CpEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIATh IMPOEKTHYK) U HCCIENOBATENbCKYIO JEATEIbHOCTh
WHAUBHUIYAJIbHO U B TPYIIIIE.

MeTtanpeaMeTrHblie pe3yibTaTbl
MeranpeaMeTHbIE pe3yiabTaTbl OCBOEHUSI MPOrpaMMbl y4eOHOro IpeaMera

«l'eomeTpus» XapaKTePU3YIOTCS OBJIJICHUEM
YHUBEPCAJIbHBIMU MMO3HABATEILHBIMU JCHCTBUSAMHU, YHUBEPCAJIbHBIMU
KOMMYHHUKATHUBHBIMA JICUCTBUSIMU, YHUBEPCAIbHBIMU PErYISATUBHBIMA
JICUCTBUSIMU.

1) Yuueepcanvuwvie noznasamenvhuie oeiicmeus:

ba3zosvie nocuueckue oeticmausi:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTHUYECKUX
00BEKTOB, TOHSITHI, OTHOIIICHUIN MEXy MOHATUSIMU; POPMYTHPOBATH ONPEACIICHUS
MOHSITUM; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJacCU(DUKaIMKU, OCHOBAHUS JJIsI
00001IIeHNS U CpaBHEHU S, KPUTEPUH TIPOBOMMOTO aHAIHN3a;

BOCIIpUHUMATh,  (QOPMYIMpPOBaTH U  MNPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTENBHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIE,

BBISIBJIAITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUUSI
B (pakTax, JIaHHBIX, HAOMIOACHUSAX U YTBEPKICHUSX; Mpeiarath KpPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

JIeNaTh BBIBOIBI C WCIIONB30BAaHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3AKIIOUEHUN 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENILHO I0Ka3aTeIhCTBA MATEMAaTUUECKUX YTBEPKICHUI
(IpsiMBIE W OT TIPOTHBHOTO), BRICTPANBATh apT'yMEHTAIINIO, TIPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIEC CYKICHHS U BBIBOJBL;

BbIOMpaTh CHOCO0 penieHust y4yeOHOW 3amadu  (CpaBHUBAaTh HECKOJIBKO
BapUAHTOB pPEIICHUS, BEIOMPATh HanboJee MOIXOIAIINN ¢ YUETOM CaMOCTOSITEIHHO
BBIJICTIEHHBIX KPUTEPHEB).

ba3zosvie uccneoosamenvcrue oeticmaust:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIIbCKUN MHCTPYMEHT TMO3HAHMUS;
dbopMyapoBaTh  BOMPOCHI,  (DUKCHPYIOIIME  MPOTUBOpPEUHE,  MpoOsIeMy,



yCTaHABJIMBATh HMCKOMOE M JlaHHOE, (OpPMHpPOBATH THUIIOTE3Y, APTYMEHTUPOBATH
CBOIO TO3UIINI0, MHEHUE;

IIPOBOJIUTH CAMOCTOATENHHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE
[0 YCTAHOBJIEHUIO OCOOCHHOCTEN MareMaTH4ecKoro o0ObeKTa, sIBIEHUs, Ipolecca,
BBISIBIICHUIO 3aBUCHMOCTEHN MEXTy 00BEKTaMU, SIBICHUSMU, TIPOIIECCAMH;

CaMOCTOSITETTLHO (HOPMYITHMPOBATH OOOOIICHUS W BBIBOIBI IO pe3yJibTaTaM
NPOBEAEHHOTO  HAOMIONEHWs,  MCCIENOBAaHWSA, OLEHWBAaTh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3y/IbTaTOB, BEIBOJAOB U 0000IICHUM;

IPOrHO3UPOBATh BO3MOKHOE PpPAa3BUTHE TMPOIECCA, a TaKKe BBIIBUTATh
MIPEATIONI0KEHHUS O €T0 PA3BUTHH B HOBBIX yCIIOBHSX.

Paboma c ungpopmayueri:

BBISBJIATH JeUIUThl MHPOPMAITUH, JAHHBIX, HEOOXOAMMBIX I OTBETA Ha
BOMPOC U JJIs PEIICHUS 3aa4u;

BBIOMpATh MHPOPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIN3UPOBATH,
CUCTEMATH3UPOBATh U WHTEPIPETUPOBATH MH(DOPMAITUIO PA3TMIHBIX BUIOB U (hopM
IPEJCTABICHUS;

CTPYKTYpHpPOBaTh MHGOPMAILINIO, TMPEACTABIATh €€ B Pa3JIUYHBIX (hopMmax,
WJLTIOCTPUPOBATh rpaUyeCcKu;

OLICHUBATH HaAEKHOCTD uHdopManuu 1o CaMOCTOSITEIILHO
chOpPMYITMPOBAHHBIM KPUTECPHSIM.

2) Ynueepcanvnuvie kommynukamugHbvie 0eiicmeus:

Obwenue:

BOCTIIPUHUMATH U (DOPMYIHPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBUSMHU U
HEJISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U THCbMEHHBIX TEKCTax, JaBaTb TOACHEHWs] 110 XOAYy pEIICHHS 3a/a4uH,
KOMMEHTHPOBATh MOTy4EHHBIA PE3yNbTaT;

B XO/Ie 0OCYXJEHHS 3aJaBaTh BOMPOCHI MO CYILECTBY 00CYKIAaeMOW TEMBI,
npoOJIeMbl, pelraeMoil 3ala4d, BBICKA3bIBATH WJICW, HAICJICHHbIE Ha ITOUCK
pCIICHUS; COMOCTABIATh CBOM CYXKICHHUS C CYXKICHUSMU IPYTUX YYaCTHUKOB
auanora, OOHapyXMBaTh Pa3lIMYMe U CXOJACTBO MO3UIIMNA; B KOPPEKTHOU (opme
(bopMyaMpPOBaTh PA3HOIIIACHS, CBOU BO3PAKECHHUS;

NPECTABIATh PE3YJbTAThl PEUICHUS 3a/1a4uM, SKCIEPUMEHTA, UCCIIEI0BAHU,
MPOEKTa; CaMOCTOATENLHO BBIOMpaTh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
IPEe3EHTAIMU U OCOOEHHOCTEHN ayuTOPHUH.

Compyonuuecmeo:

MOHWMAaTh W WCIIONB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYATLHON
paboThl TpH pelIeHWH YYEeOHBIX 3ajJa4y; NPUHUMATh Ieb COBMECTHOM
JESITeTbHOCTH, TJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW paboThI, pacrpeneisTh
BUJIBI paboT, JOrOBapuBaThCA, 00CYXXKIaTh MIPOIIECC U pe3yNbTaT paboThl; 00001IaTh
MHEHHUS HECKOJIbKUX JIIO/ICH;

y4acTBOBaTh B I'PyNIoBbIX Gopmax padoThl (00CYXkAEHUS, OOMEH MHEHMIA,
«MO3TOBBIE IITYPMBD» U UHBIE); BBIIIOIHATH CBOIO YaCTh Pa0OThI U KOOPIUHUPOBATH
CBOM JICHCTBHS C IPYTMMH YJICHAMU KOMaH/Ibl; OIEHUBATh KaueCTBO CBOETO BKJaJa
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B OOHMH MPOAYKT MO KpUTEpHUsIM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMH
B3aNMOJICHCTBHS.

3) Yuueepcanvnwie pecynamugnuie oelicmeus:

Camoopeanuzayusi.

COCTaBJIAThH IUIAH, AITOPUTM PEIICHUS 3a7a4l, BBIOUPATh CIIOCOO PEIICHUS C
y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(pOPMAIIUH.

Camokonmponyw:

BIaJCTh HAaBBIKAMH  IIO3HABATENBHOM  pedIeKCMH KaK  OCO3HaHHS
COBEPIIIAEMBIX JCHUCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJILTATOB; BIIAJICTh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca U pe3ylbTrara perieHus
MaTeMaTHYeCKOM 3a/1a4uH;

MPEABUIETh TPYAHOCTU, KOTOPbIE MOT'YT BO3HUKHYThH MPU PEIICHUU 33Ja4U,
BHOCHUTH KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IEJIU U YCIOBUAM, OOBSICHATH MPUYNHBI
JOCTUKEHUS WM HEAOCTHXKEHUSI PE3YJbTAaTOB JIEITEIIbHOCTH, HAXOAUTh OILIUOKY,
JIaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

IIpenmeTHble pe3yJibTaThI

K xoniry 10 kiaacca o0yqaroniuiicss HAy4UTCA:

CBOOOJTHO ONEpPUPOBATH OCHOBHBIMU MOHATHUAMM CTEPEOMETPUM IPU
pELICHUH 33/1a4 U MPOBEJICHUHA MATEMATHUYECKUX PACCYXKACHUIA;

IPUMEHATh AKCUOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX IPU PEIICHUU
reOMETPUYECKUX 3a/1a4;

KJ1acCu(UUUPOBaTh B3aMMHOE PACHOJOXKEHHE NPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B TPOCTPAHCTBE;

CBOOOZHO OMEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C YIJIaMU B IPOCTPAHCTBE:
MEXAY IPSIMBIMHU B TPOCTPAHCTBE, MEXTY MPSIMOMN U MIIOCKOCTHIO;

CBOOOJIHO ONIEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C MHOTOTDAaHHUKAMU;

CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHUJbl MHOIOTPAaHHUKOB (IpU3Ma,
nupaMu/a, NpsIMOYTOJIbHBIN Napajiesnenumnes, Kyo);

KJaccu(puuupoBaTh ~ MHOTOTPAaHHMKH,  BBIOMpas ~ OCHOBaHUA  JUIA
KJaccuukanuy;

CBOOOAHO  ONEpUPOBATH  NOHATHSMHU,  CBSI3AHHBIMU C  CEYEHUEM
MHOI'OI'PaHHHUKOB IJIOCKOCTHIO;

BBITOJIHATH MTapaJIEIbHOE, HEHTPAIIBHOE U OPTOrOHAJIbHOE MPOEKTUPOBAHUE
(Guryp Ha MIOCKOCTb, BBIIOIHATH U300paxeHus: (pUryp Ha MI0CKOCTH;

CTPOUTH CEYEHUS MHOTOI'PDAaHHHUKOB Ppa3JIMYHBIMH METOJIaMH, BBINOJIHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEXU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUIYpP: BH]
CBEpXY, COOKY, CHU3Y;

BBIUUCIISTH TUIOIIAAN TOBEPXHOCTEH MHOTOrPAaHHUKOB (IIpU3Ma, MUpaMKia),
reOMETPUYECKUX TN ¢ IPUMEHEHUEM (HOpMYIL;

11



CBOOOIHO OTIEPUPOBATH MOHITUSAMU: CHMMETPHS B POCTPAHCTBE, IIEHTP, OCh
U TJIOCKOCTh CUMMETPUH, UEHTP, OCh U TUNIOCKOCTh CUMMETPHUU (PUTYPBI;

CBOOOJIHO ONEpPUPOBATH MOHATHSMHU, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JENUCTBHS HaJl BEKTOPaMU;

pemiaTte 3a4a4d  Ha JI0KA3aTeJbCTBO MATEMATHYECKUX OTHOIICHUH W
HaXOXKJICHUE TEOMETPUYECKMX BEIMYUH, NPHUMEHSS HW3BECTHBIE METOABI IIPH
pELIEHNN MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO W BBICOKOTO YPOBHS CIOKHOCTH;

IPUMEHATb IPOCTEUIIME MPOrPaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIMOHHBIE CUCTEMBI IPY PELIIEHUH CTEPEOMETPUUYECKUX 3a/1a4;

U3BJIEKATh, MPeoOpa3OBbIBATH M HMHTEPIPETUPOBATH HH(POpPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MpPEACTaBICHHYIO Ha yepTexax M
PUCYHKAX;

IIPUMEHSTH IIOJIyYEHHBIE 3HAHNS HA IPAKTUKE: CPABHUBATH U AHAIU3UPOBATH
peanbHbIE CUTYalluH, IPUMEHATH U3YYEHHBIE MIOHIATHUS B IPOLIECCE ITOMCKA PELIEHUS
MaTeMaTUYeCcKlu CPOPMYJIMPOBAHHOW MPOOJEMbI, MOJEIUPOBATH pealbHbIC
CUTyallul Ha S3bIKE TE€OMETPUHM, WCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM T'€OMETPHUUECKHX MOHITHI U TEOpEM, arrapara aareopbl, pemarb
IPaKTUYECKUE 33141, CB3AHHBIE C HAXOKIECHUEM I'€OMETPUUECKUX BEJIMYHH;

UMETh MNPEJCTaBICHHS] 00 OCHOBHBIX JTamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTH yHIaMEHTa Pa3BUTHS TEXHOJIOTUH.

K xonmy 11 kiaacca o0ydaronuiuiicss Hay4uTCs:

CBOOOJIHO OIEPUPOBATh TIOHATHUSMH, CBSI3aHHBIMH C IMJIMHAPUICCKOH,
KOHUYECKOM U chepuuecKor MOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI TTOTYICHHUS;

OTIEPHPOBATh MOHSATUSMU, CBSI3aHHBIMH C TETaMH BpAIICHUS: IMIMHIPOM,
KOHYCOM, c(hepoii U mapom;

pacrno3HaBaTh Teja BpalleHus (HUIMHAP, KOHYC, cepa U 1map) U oObACHATD
CIOCOOBI MTOJTy4EHUS TN BpaIlleHUS;

KJIaccu(pUIMpoBaTh B3aMMHOE PACIIONoKeHne chepbl U TIOCKOCTH;

BBIUMCIISATh BEIWYUHBI DJIEMEHTOB MHOTOIPAaHHHUKOB W TeNl BpAIICHHUS,
00BEMBI ¥ TUJIOMIAIM TIOBEPXHOCTEH MHOTOTPAHHMKOB U Tell BpaICHWUS,
reOMETPUYECKUX TN C IPUMEHEHUEM (HOPMYIL;

CBOOOJIHO OMEPUPOBATH IMOHSATHUSIMH, CBS3aHHBIMH C KOMOWHAITUSIMU Te
BpAIICHUS U MHOTOTPAHHHKOB: MHOT'OI'PaHHUK, BITMCAHHBIN B c)epy U OIMMCAHHBIHA
oKoJ10 cepsl, chepa, BECaHHAS B MHOTOT'PAaHHUK WJIH TEJIO BPAIICHNUS,

BBIUMCIISITH COOTHOIIEHUSI MEXY TUIOIMIAIIMU TIOBEPXHOCTEH U 00BEMaMU
MMOJOOHBIX TET;

n300pakaTh U3ydaeMble (DUTYpPHI, BBITOIHATH (BBIHOCHBIC) IJIOCKHE YEPTEIKU
U3 PUCYHKOB IPOCTBIX OOBEMHBIX (DUTYp: BHI CBEPXY, COOKY, CHHU3Y, CTPOHUTbH
CEUeHUS TEJ BpaIllCHUS;

U3BJICKaTh, HMHTEPIPETUPOBATH M IMPEOOpPa30BBIBATE HHQPOPMAIUIO O
IIPOCTPAHCTBCHHBIX T'€OMETPHUCCKHUX (PUTypaxX, MPEJCTaBICHHYIO Ha YepTexax |
pPHUCYHKaX;
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CBOOOJHO OMEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPAlliU HaJl BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKApPTOBOM CHCTEME KOOPANHAT;

penaTh TEOMETPUUECKUE 33/1a4l HA BBIYUCIIEHUE YTIIOB MEXKY MPSAMBIMU U
IJIOCKOCTSIMHM, BBIYHCIICHHE PACCTOSIHUA OT TOYKHM 10 IUIOCKOCTH, B LEJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPANHATHOTO METO/IA ITPU PEILEHUU;

CBOOOAHO ONEpPUPOBATH MOHATHUSIMH, CBSA3aHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA ABUKCHUN;

BBITIONHATh M300pa)KEHUsST MHOTOTPAHHMKOB W TN BpalleHUs TMpu
napajjielIbHOM MepeHoce, LEHTPAIbHOU CUMMETPHH, 3€pKaJTbHON CUMMETPUH, TIPU
MIOBOPOTE BOKPYT MPSIMOH, TpeoOpa3oBaHus MO00US;

CTPOUTHh CEUEHHSI MHOTOIPAHHUKOB W TEJ BpAICHUS: CEUEHHUS LWIMHJIpa
(mapamyienbHO W TEPHEHIUKYJISIPHO OCH), CEYEHHUs KOHyca (mapajviesbHble
OCHOBAHHIO ¥ IPOXOSIINE YEPE3 BEPIIMHY), CEUEHUS 11apa;

UCIIONIb30BAaTh METOABI IIOCTPOEHUS CEUYEHMM: METOJ CJIENO0B, METOA
BHYTPEHHET0 MPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIEH TIIIOCKOCTH;

JOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

OPUMEHATH TeoMeTpuueckue (aKkTbl IS PELICHHs] CTEPEOMETPUUYECKUX
3a/1a4, TPEANoaraolXx HECKOIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM M HESIBHOU (hopMe;

pemiaTh 3aJa4d  Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLICHHH U
HAX0X/ICHUE N'€OMETPUYECKUX BEJINYMH;

OPUMEHATh MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHKAIlMOHHBIE
CUCTEMBI IIPU PELIEHNH CTEPEOMETPUUYECKUX 3a/aY;

MPUMEHSThH MOJIyYUCHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATh, aHAIN3UPOBATH
U OLICHMBAaTh peajibHbIE CUTYallMH, MPUMEHATh W3YYEHHbIC MOHSATHUSA, TEOPEMBI,
CBOWCTBAa B IMpOLIECCE€ IOMCKAa PEUIeHHs MaTeMaTH4ecKd CGHOPMYIUPOBAHHOM
npo0JIeMbl, MOJIETUPOBATH PEAIbHBIE CUTYALIMH Ha SI3bIKE TEOMETPHUH, UCCIIE0BATh
NOCTPOCHHBIE MOJIEIH C HCIOJIb30BAHUEM T'€OMETPUUECKUX MOHSATUH U TEOpeM,
anmapaTa anreOpbl, perarb MPaKTHUYECKHUE 3373y, CBA3aHHBIE C HAXOXKIECHUEM
F€OMETPUYECKUX BEJINYNH;

UMETh MpeJCTaBiIeHUs] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUHU Kak
COCTaBHOM 4acTH (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTUA.
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TEMATHYECKOE INTAHUPOBAHHUE

10 ki1acc
Ne | HaumenoBanue KonuuectBo yacoB DNEeKTPOHHbIE
n/ | pazgenoB uTteM | Beero | Konrpomsusie | ITpaktuueckue | (Lu(ppoBbIE)
I | MporpamMMBbI paboTHI paboThI o0pa3oBaTEIbHBI
€ pecypchl
1 | BBenenue B 23 1 bubmmoreka
CTEPEOMETPHUIO [HOK
https://m.edsoo.r
u
2 | BzaumHoe 6 1 bubnuoreka
PaCIIOJIOKEHUE [HOK
NPSIMBIX B https://m.edsoo.r
IPOCTPAHCTBE u
3 | [apamnensHOCT 8 bubnmoreka
b IIPSMBIX U HOK
IIJIOCKOCTEH B https://m.edsoo.r
IIPOCTPAHCTBE u
4 | [leprieHIUKYIISAP 25 bubmnoreka
HOCTb MPSIMBIX U HOK
MJIOCKOCTEN B https://m.edsoo.r
IPOCTPAHCTBE u
5 | VYroeiu 16 1 bubmoreka
paccTostHus HOK
https://m.edsoo.r
u
6 | MHOrOrpaHHHUKH 7 1 bubnmoreka
[TOK
https://m.edsoo.r
u
7 | BekTopsl B 12 bubnuoreka
IIPOCTPAHCTBE HOK
https://m.edsoo.r
u
8 | IloBTrOpenwue, 5 2 bubnmoreka
00001IeHNe 1 IHOK
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cucTeMaTu3alus https://m.edsoo.r
3HaHUU u
OO6mIee KOTUIECTBO 102 6 0
JacoB 10 MPOorpamMMme
11 kaace
Ne | HammenoBanue KonnuectBo yacon DJIEKTPOHHBIC
n/ | paznenoB u TeM | Beero | Konrpombhbie | [Ipaktrueckue | (¢ poBbIe)
I | IpOrpamMMbl paboThI paboThI o0pa3oBaTeIbHBI
€ pecypchl
1 | Ananutudeckas 15 1 bubnuoreka
reoMeTpus [HOK
https://m.edsoo.r
u
2 | IToBTOpeHue, 15 1 bubnuoreka
0000111IEHNE U LHOK
CHUCTEMaTHU3alus https://m.edsoo.r
3HAaHUU u
3 | O6béMm 17 1 bubanoreka
MHOT'OI'PAHHHUKA HOK
https://m.edsoo.r
u
4 | Tena BpamieHus 24 1 bubmnoreka
[HOK
https://m.edsoo.r
u
5 | Ilnomamu 9 1 bubanoreka
IIOBEPXHOCTH U [HOK
00BEMBI https://m.edsoo.r
KPYTJBIX TEIT u
6 | JBmxeHus 5 1 bu6mmoreka
HOK

https://m.edsoo.r
u
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7 | IToBTOpEeHuUe, 17 2 bubnuoreka
00o01IeHNe 1 LHOK
cUcTeMaTHu3alus https://m.edsoo.r
3HaHUU u

OO61Iee KOTUIECTBO 102 8 0

9JacoB I10 IPOTPaMMe

16




