MYHHUIIUTIATBHOE 00111€00pa30BaTEIbHOE YUPEKICHUE

«Cpennsis mkoisia Ne 88 TpakTopo3aBojickoro paiiona Bonrorpamnay»

Brinrcka u3 0oCHOBHOM 00pa30BaTEILHON TPOrpaMMBbl
CpPEIHETo O0IIEero 00pa3oBaHUs

Paboyas nporpaMma 1o yueOHOMY NMpeaMeTy
«I'eomerpus»

Boinncka Bepna 30.08.2024
Tupexrop MOY CILIT Ne 88 % T.T. [LoTHUKOBA



MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mnporpamma yueOHOro Kkypca «l'eomerpusi» 0a30BOro ypoOBHS IS
oOyuaromuxca 10 —11 kmaccoB pazpaborana Ha ocHoBe DefepalibHOTO TOCYJAPCTBEHHOTO
0o0pa30oBaTeIbHOrO CTaHAAapTa CpeAHEero oomero oOpa3oBaHUsA, ¢ YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUH, MPEABABIAEMBIX K MaTEeMaTHYECKOMY OOpa30BaHUIO, W TpPaTUIH
poccuiickoro oOpa3oBanus. Peannsanus mporpaMmbl 00€CTIeYMBAET OBJIAJACHUE KIIFOUEBBIMU
KOMIETCHIIUSAMH, COCTABIAIONIMMU OCHOBY JJII CaMOpPa3BUTHS W  HEMPEPBIBHOTO
00pa3oBaHusA, IIEIIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIBLHOTO Pa3BUTHS
JUYHOCTU 00YyYarOIIXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca reOMETpUHM Ha YpPOBHE CpeaHero oOIiero oOpa3oBaHUs
00yCJIOBICHA TPAKTHYECKOW 3HAYMMOCTHIO METAlPEAMETHBIX M TPEAMETHBIX PE3YJIbTaTOB
oOy4YeHHsI TCOMETPHH B HANIPABJICHUH JJUYHOCTHOTO Pa3BUTHS o0ydJaroniuxcs, GopMupoBaHus
(GYHKIIMOHAIBHOW MAaTEMaTUYECKONH T'PaMOTHOCTH, U3YUYCHUS APYTHX YUCOHBIX TUCITUTUIHH.
PazBuTne y 00yd4aronmuxcsi MpaBHJIBHBIX IMPEICTABICHUN O CYIIHOCTH M IPOUCXOKICHUU
TCOMETPUYCCKUX aOCTPaKIMH, COOTHOIICHWH PEAJTbHOIO W HIACATBHOIO, XapakTepe
OTPaXCHUs MaTEMaTHYECKOM HAYKOW SBICHUW W TMPOILECCOB PEAJbHOTO MHUpPaA, MECTE
TCOMETPUU B CUCTEME HAYK U POJIM MAaTEMAaTHUYECKOTO0 MOJICIMPOBAHUS B HAYYHOM ITO3HAHUH
U B TIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MHPOBO33PCHHUS YYAIIUXCS, a TAKKE
Ka4yeCTB MBIIIJICHUS, HEOOXOMMBIX JIJIS aanTalii B COBPEMEHHOM OOIIECTBE.

['eomeTpust sBISICTCS OAHUM W3 0a30BBIX IMPEAMETOB Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, TaKk Kak 00€CIeunBacT BO3MOKHOCTh U3YUYCHHS KaK JIUCIUILINH €CTECTBEHHO-
HAyYHOU HANpaBJIICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MbIIIICHUE, (OPMHUPYEMOE TPHU H3YyYECHHUHU OOY4YarOMIUMHUCS TOHSITHHHBIX
OCHOB TCOMETPUU M IOCTPOCHUU IIETIOYKH JIOTHYECKHX YTBEPKIACHUH B XOJE PCIICHHS
F€OMETPUYECKUX 3aJlad, YMEHHE BBIJIBUTaTh W OMNPOBEpPraTh THIOTE3bl HETMOCPEICTBEHHO
UCITOJIB3YIOTCS TIPH PEIICHUU 3a7a4 €CTECTBEHHO-HAYYHOrO ITMKJIA, B YACTHOCTH W3 Kypca
1176370978

YMeHne OpHUEHTHUPOBATHCS B IPOCTPAHCTBE WIpaeT CYIIECTBEHHYIO POJb BO BCEX
o0JacTax AesATeIbHOCTH 4desioBeka. OpueHTaIrs 4eoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEO0OXOAMMOE YCIIOBHE €ro COIMAIBHOTO OBITHS, opMa OTPAKEHHS OKPYKAIOIIETO MHUPA,
yCIIOBHE YCHEIIHOTO TIO3HAHWST W aKTUBHOTO TpeoOpa3oBaHUs JIEHCTBUTEIBLHOCTH.
OnepupoBaHHE MPOCTPAHCTBEHHBIMU 00Opa3zaMH OOBEIWHSECT pa3Hble BUIBI yYCOHOU W
TPYJIOBOH JEATEIbHOCTH, SBISETCS OJHUM U3 TPO(PECCHOHATBLHO BaXKHBIX KAYECTB, MOITOMY
aKTyajJbHa 3aja4a (HOPMHUPOBAHUA y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUAHOCTH OOPAa3HOTO MBIINIJICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K
IPAKTUYECKOM JeATEILHOCTH 10 MHOTHM HaIlpaBJICHUSIM.

Ilenp ocBoeHms mporpaMMmbl ydeOHOro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE
oOydyeHuss — oOmeoOpa3oBaTellbHOE M OOIICKYJBTYPHOE pPa3BUTHE OOYYAIONIHUXCS Yepe3
o0OecrieueHUE  BO3MOXKHOCTH  TPHOOPETEHUS W WCIOJIB30BAaHUS  CUCTEMATHYECKUX
T€OMETPUYECKUX 3HAHUW U JMEHCTBUH, CIIENU(DUUHBIX TE€OMETPUN, BOBMOKHOCTH YCIIEIITHOTO
MPOJOJDKEHUsT 00pa3oBaHMsT 1O CHEIUATBHOCTSAM, HE CBA3aHHBIM C TPHUKIAJTHBIM
MCIIOJIb30BAaHUEM T€OMETPHH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE MpeaHA3HaueHa ISl OOyJaromImxcs
CpPEeIHEW WIKOJbI, HE WCTBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHHA Ha ypPOBHE OCHOBHOTO
obmero oopa3oBanms. Takum oOpazom, oOydaromuecss Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH
o0mue MaTeMaTHYeCKUe YMEHHS, CBS3aHHBIC CO CIENU(DHUKON reoMeTpuH W HEOOXOIUMBbIC
JUTSL KU3HA B COBpeMEHHOM obOmiecTtBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh H3YYUTh
reoMeTpuio Oojiee TIyOOKO, €Clid B JajdbHEHIIEM BO3HUKHET HEOOXOJIHMMOCTh B
T€OMETPUUECKUX 3HAHUAX B TPO(ECCHOHATBEHON eI TeTLHOCTH.

JlocTikeHne  TlenM  OCBOGHHUST ~ NPOTpaMMbl  OOECIIEUMBACTCS  PEIICHHEM
COOTBETCTBYIOIUX 3anad. [IpuopuTeTHRIMM 3amadamMu OCBOCHHS Kypca «l'eomeTpum» Ha
6a3oBom ypoBHe B 10—11 kmaccax sSBISIOTCS:



e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUM KAaK YacTU MHUPOBOU KyJIbTYpbl U
OCO3HaHME €€ B3aUMOCBS3H C OKPYKAIOIIUM MHUPOM;

e (¢opMupoBaHUE TMPEACTABICHUS O MHOTOIPAHHUKAX U Telax BpalleHUS Kak o
BOKHEUIIMX MAaTeMaTUYECKUX MOJIEIAX, MO3BOJSIOMIMX OMUCHIBATH M H3y4aTh
pa3HbIe SIBJICHUS OKPYXKAIOLIEr0 MHUPA;

e (¢opMupOBaHUE YMEHUSI paclo3HaBaTh HA YEPTEKaX, MOJECISIX U B PEAbHOM MHpPE
MHOTOTPAaHHUKH U TeJIa BpalleHUs,

e OBJAJCHHME METOJAMM pEIIeHHUs 3aJad Ha TOCTPOCHHUS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMUpOBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATUSIMU O MHOTOTPAHHHKAX U
TeJax BpAlleHUs] U UX OCHOBHBIMU CBOWCTBAMU;

e OBJIaJICHHE AJITOPUTMAMU PEIICHUSI OCHOBHBIX TUIIOB 3a7a4; (OPMUPOBAHUE YMEHUS
MIPOBOJUTh  HECJIOXHBIE  JIOKa3aTelIbHbIE pAacCyXIEHUS B  XOJ€  pEIICHUS
CTEepPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C IPAKTUUYECKUM COJIepKaHUEM;

e pa3BUTHE HWHTEIEKTYaJbHbIX M TBOPUYECKHX CHOCOOHOCTEH OOydaromuxcs,
MO3HABATEILHOM  aKTUBHOCTHU,  MCCJIEJAOBATEIILCKUX  YMEHHUH,  KPUTHYHOCTH
MBIIICHHUS;

e (¢opmupoBaHue (QYHKIIMOHATBLHON T'PAMOTHOCTH, PEJIEBAHTHON T'€OMETPUM: YMEHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUIECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH
B peaJIbHBIX KU3HCHHBIX CUTYAIUSX U MPU U3YYCHUU NPYTUX YUEOHBIX MPEIMETOB,
IPOSIBJICHUSI 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpMYIMpOBaTh HMX Ha SI3bIKE
FEOMETPUM H  CO3/aBaTh T'C€OMETPHUYECKHE MOJCIN, TMPUMEHSITh OCBOCHHBIN
TCOMETPUYECKUN ammapar [Jisg penieHUusT MPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETUPOBATH U OIICHUBATH MOJIYYEHHBIE PE3YIIbTAThI.

OTAM4uTENTbHOM  OCOOCHHOCTBIO  MPOTPAMMBI  SIBJIICTCS  BKJIIOUEHHE B KYypC
CTEPEOMETPUHM B Hayaje ero HW3y4YeHus 3a]ad, pellaeMblX Ha YypPOBHE HWHTYUTHUBHOTO
NO3HAHUS, U ONpeIeIEHHBIM 00pa30M OpraHM30BaHHas padoTa HaJl HUMH, YTO CIIOCOOCTBYIOT
Pa3BUTHIO JIOTUYECKOTO M TMPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIUPYET MPOTEKaHUE
MHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JaJbHEUILIEMY N3YyUYECHUIO MTPEAMETA.

[Ipennourenue oTHAETCS HATIAIHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO €CTh
TEOPETHYECKUE 3HAHUS MMEIT B CBOEH OCHOBE YYBCTBEHHOCTHh IMPEAMETHO-NPAKTUYECKOU
NeATeNIbHOCTU. Pa3BUTHME MNPOCTPAHCTBEHHBIX MPEACTABICHUM Yy YyYalluxcsi B Kypce
CTepEOMETPHUH MPOBOAUTCS 3a CUET PEIIeHUs 3a7a4 Ha CO3/IJaHre MTPOCTPAHCTBEHHBIX 00pa30B
M 3371a4 Ha ONEPUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3mgaHue oOpa3a MPOBOIUTCS C
OMOpOW Ha HArJsAJHOCTh, a ONEepUpOBaHHME OOpa3oM — B YCJIOBHSIX OTBJICYCHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE coaepxkaTelbHble JUHUM Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «IIpsmble U IIOCKOCTH B MIPOCTPAHCTBE», «Tena BpameHus», « BeKkTopsl
U KOOpJMHATHI B IpocTpaHcTBe». DOpMUpPOBAHUE JIOTMUECKUX YMEHHUH paclpeleisieTcsl He
TOJIBKO IO COAEPKATEIbHBIM JIMHUSIM, HO M IO TOJlaM OOy4eHHsI Ha YPOBHE CPEIHEr0 001 Eero
o0Opa3oBaHUsI.

Conepxanue o0pa3oBaHUsA, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil MmporpamMMbl, pacTIpefeNEéHHBIM MO ToAaM OOYYEHHs, CTPYKTYPHUPOBAHO TaKUM
o0Opa3oM, 4TOOBI OBJAJCHHE TC€OMETPUUYECKUMHU TMOHATHUSIMH U HaBBIKAMHU OCYIIECTBISIIOCH
MOCJICIOBATEIFHO W MOCTYMATENHHO, C COOJIOJCHUEM IPHUHIIMIIA MMPEEMCTBEHHOCTH, YTOOBI
HOBbIE 3HAHMS BKIIOYAJIUCh B OONIYIO CHUCTEMY TIE€OMETPUYECKUX MPEICTaBICHHI
00y4JaroIMXCs, pacimpss u yrayomsis e€, o0pasyst IpOYHbIE MHOXECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha n3ydyenue reometpumn orBoautcs 2 yaca B Heaento B 10 kimacce u 1 yac B Henenmo B
11  «macce, Bcero 3a JnaBa Trojga  OOydeHHs - 102  yueOHBIX  dHaca.



COAEPKXAHHUE YYEBHOI'O KYPCA

10 KVIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TOHATHS CTEpeoOMEeTpuM. Touka, npsMas, IUIOCKOCTb, NPOCTPAHCTBO.
[lonsiTue 00 aKCMOMAaTUYECKOM IIOCTPOCHHHM CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPHHM U
CJIEICTBUS U3 HUX.

B3anMHOE pacnonokeHue NpsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIINECS, [TapaJUIe/IbHbIE U
CKpeluBaromecss npsmble. [lapamienbHOCTh NPSIMBIX M IUIOCKOCTENM B HPOCTPAHCTBE:
MapajulesIbHble TPSMBIE B MPOCTPAHCTBE; MAPAJIIEIBHOCTh TPEX MNPSIMBIX; MAPAJIIEIbHOCTh
NpPSAMOM M IJIOCKOCTH. YTIJIBI C COHAIIPABJICHHBIMM CTOPOHAMHM; YTOJI MEXAY IPSMBIMH B
npocTpaHcTBe. [lapaiuieNnbHOCT  IUIOCKOCTEW: IAPAJUICNBHBIE IIJIOCKOCTH; CBOMCTBA
napajienbHbIX MIockocTed. IlpocTteiimme npocTpaHCTBEHHBIE (QUIypbl Ha IUIOCKOCTH:
TETpa’p, KyO, mapasiesenure/; MOCTPOEHNUE CEYSHU.

[lepieHAUKYISIPHOCTh TPSAMOM M IUIOCKOCTH: TMEPNEHAUKYJSPHBIE MOpsIMbIE B
OPOCTPAHCTBE, NPSMBIE MApajuUICNIbHbIE M NEPHEHAUKYISPHBIE K IUIOCKOCTH, NPU3HAK
NEPNEHAUKYISIPHOCTH TMPSAMOKW M IUIOCKOCTH, TEOpEMa O MPsSMOW MEPIEHANKYISIPHOU
IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTOJ MEXKIY NPSIMOM M INIOCKOCTHIO; IBYTPaHHBIN yro,
JMHEWHBIN yroJ ABYTPAHHOTrO yria. [lepneHIuKyisap U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSIHUE OT MPSMOM J10 IUIOCKOCTH, MPOEKIHUS (QUIrypbl Ha IJIOCKOCTb.
[lepneHAUKYISAPHOCTh IUIOCKOCTEM: NPHU3HAK MEPHEHAUKYISIPHOCTH JIBYX IIJIOCKOCTEH.
Teopema o TpEX NepHEeHAUKYIIpAX.

MHororpaHHuKH

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJEMEHThl MHOTOTPAHHUKA, BBINYKJIbIE W
HEBBIITYKJIBIE MHOTOIPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipm3ma: N-yromnpHas mnpusMma;
I'PaHU ¥ OCHOBAHUS MPU3MBI; MPsAMasi U HAKJIOHHAs PU3MbI, OOKOBasl U MOJHAs TOBEPXHOCTh
npusmel. [lapannenenunesn, npsMOyroapHbIA NapajulesienuIie] U ero ceocrtsa. Ilupamuaa: n-
yrojibHasi THUpaMHIa, TPaHW M OCHOBAaHUE NHUPAMHIBI; OOKOBas W TIOJHAs IMOBEPXHOCTh
NUpaMu/bl; TMpaBWIbHAS W YCEUEHHAs NUpaMuja. OJIEMEHTbl MNPU3Mbl U NHUPaMUJBIL.
[IpaBunbHBIE MHOTOTPAHHUKU: TIOHATUE NPABUIBHOIO MHOTI'OTPAaHHUKA; IPABUJIbHAS IIPU3Ma
U TIpaBWIbHAS MUPAMU/Ia; PAaBUIIbHASI TPEYTOJIbHAS MUPaAMUJIA U IPaBUIbHBINA TeTpadap; KyoO.
[IpencraBieHne o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3p, AoJeKa’aAp U ukocasap. CedeHus
IIPU3MBI U TUPAMUBI.

CummMmeTpusi B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM, IMIOCKOCTH.
DNIeMEeHTbl CHMMETPHUU B MUPAMUJIAX, NTapajuieienune ax, NpaBuiIbHbIX MHOTOIPaHHUKAX.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanu, yriel. [lnomans
OOKOBOM TIOBEPXHOCTH M TIIOJHOH IOBEPXHOCTH NPSIMON NPHU3MBI, ILIONIAJh OCHOBAHUH,
TeopeMa O OOKOBOM ITOBEPXHOCTH MPSAMOW Mpu3Mbl. [lnomanbs OOKOBOW MOBEPXHOCTH H
IIOBEPXHOCTH INMPABUIIBHOW MUPAMHUJIBI, TEOPEMA O IUIOLIAA YCEYEHHOU nupamubl. [lonsaTue
00 00béme. OOBEM TUpPaMUIBI, TPU3MBI.

[TonoOuble Tena B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAASIMU TOBEPXHOCTEH,
00BEMaMu MOTOOHBIX TEll.

11 KJIACC

Tena Bpamenust

[unuaapruyeckas MOBEPXHOCTh, OOpa3yrolue IMIJINHIPHYECKOW IMOBEPXHOCTH, OCh
MWIMHAPUIECKON MOBEPXHOCTH. [umHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTH, OOpa3yomias
1 OCb; TUIOIIA b OOKOBOM M TTOJTHOM TTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3ylolue KOHHUYECKOW MOBEPXHOCTH, OCh M BEpIITWHA
KOHMYECKON moBepxHOCTU. KOHyC: OCHOBaHME M BeplInMHA, oOpasyrollas U OCh; IUIOMIAAb
OOKOBOM W TOJIHOM TTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolIie W BHICOTA; OCHOBAHMS H
OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, AHAMETP; IIIOMAAbL MOBEPXHOCTH cdepbl. B3anmuoe
pacmnosyioxkeHnne chepsbl U INIOCKOCTH; KacaTedbHasl IJIOCKOCTh K cdepe; Tioaab chepsl.



N3o0paxenue Ten BpallleHus Ha TUIOCKOCTHU. Pa3BEépTKa MIMHAPA U KOHYCA.

KoMOuHanuy Ten BpamieHus U MHOTOTPaHHUKOB. MHOTOTpPaHHHK, OMHCAHHBIA OKOJIO
cdepsr; cepa, BIMcaHHASS B MHOTOTPAHHUK, WU TEJIO BPAIIICHHUSI.

[lonsitue 06 o0ObEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ted. Teopema 00 oO0BEME
NPSIMOYTOJIBHOTO Tapajuienenumneaa u ciaeactBua u3 He€. O0béM mumHApa, KoHyca. O0bEM
mapa ¥ miomasb cepsl.

[TomoOHBIe Tema B mpocTpaHcTBE. COOTHOIICHUS MEXIY ILIOMIAASIMHU TTOBEPXHOCTEH,
o0béMamu MOAOOHBIX TEJL.

Ceuenuss 1wnmmHIpa (MapauiebHO W TEPICHAMKYJIIPHO OCH), CEUSHHUS KOHyca
(mapasuteTbHOE OCHOBAHUIO M MIPOXOSIICE Yepe3 BEPIINHY), CEUCHHSI IIapa.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctd W B mpocTpaHcTBe. CIOKEHHWE W BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Hciio. Pa3noxeHue BEKTopa 1Mo TpéEM HEKOMILJIaHAPHBIM BEKTOpaM.
[TpaBuio mapamtenenuneaa. Pemenue 3aqad, CBsI3aHHBIX ¢ PUMEHEHUEM MPABUJI ACHCTBHH C
BekTopamu. [IpsMoyronpHas cucTeMa KOOpJWHAT B NMpocTpaHcTBe. KOOpauHATHI BEKTOpA.
[Ipocrelimue 3amaun B KOOpAWMHATaX. YTOJI MEXIy Bekropamu. CKalsIpHOE MPOU3BEICHUE
BEKTOPOB. BhIumciieHne yriioB MeXIy MPSIMBIMH M TUIOCKOCTIMH. KOOpAMHATHO-BEKTOPHBIN
METO/]T npu pEIICHUH TrCOMETPUICCKUX 3a/1ady.



INIAHUPYEMBIE PE3YJIBTATDBI

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3YybTaThl OCBOCHMS MPOrpaMMbl yuyeOHOTo mpeamera «MartemaTuka
XapaKTEePU3YIOTCS:

I'paknanckoe BocnuTaHue:

c(hOpPMUPOBAHHOCTHIO TPAXKIAHCKON TMMO3UIMKU OOYydYaroMIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHUICKOr0 OOIIecTBa, IMPEJACTABICHHEM O MaTeMaTHYeCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUN, MPOLEAYpP TPaxgaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHHEM B3aWMOJICHCTBOBaTH C COLUAIIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIMSAMU U HaA3HAYCHUEM.

IlaTpnoTnyeckoe BocIMTAHME:

c(hOopMHUPOBAHHOCTHIO POCCHMCKOM  TPaKJAHCKOM HMACHTUYHOCTH, YBAXXCHUSA K
MPOILJIOMY M HACTOSIIEMY POCCUMCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K
JOCTH)KCHUSIM POCCHUMCKMX MaTEMaTHUKOB M POCCUUCKOM MaTeMaTH4YeCKOW IIKOJIbI, K
UCITOJIb30BAHUIO ATUX JOCTH)KCHUH B IPYTUX HAyKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU.

JIyXOBHO-HPAaBCTBEHHOT'0 BOCITUTAHMSI:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa; C(HOpMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHHUS, JOTHYECKOrO TOBEJCHUS, CBA3AHHOTO C TMPAKTUYECKUM
MPUMEHEHHEM JIOCTIKCHUI HAYKU U JICSITEIHbHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOTO BKJIAJa
B ITIOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTHYecKoe BOCIUTAHNE:

ACTETUYECKUM  OTHOIIEHHWEM K MHUPY, BKIIOYAasd OCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIICHUN, PACCYKIEHUN;, BOCIPUUMYHBOCTHIO K
MaTEeMaTHYECKUM aCTeKTaM Pa3IudHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO YMEHUS TPUMEHSATh MaTEeMaTUYECKWE 3HAHUS B UWHTEpecax
3I0POBOTO U 0€30IMaCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO
(3mopoBoe mUTaHue, cCOATAHCUPOBAHHBIN PEXXUM 3aHATUI U OTIIbIXa, PEryyspHas ¢puzndeckas
aKTUBHOCTH);  (M3MYECKOTO  COBEPIICHCTBOBAHUS, NPH  3aHATUSAX  CIOPTHUBHO-
03OpPOBHUTEIBHON IESATENBHOCTBIO.

Tpynosoe BocnuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAHMEM LIEHHOCTH TPYIO0JIIOOUS; HHTEPECOM K PazIUYHBIM
cdepam nmpodeccHOoHaTBHON AESITETbHOCTH, CBI3aHHBIM C MATEMATHKON U €€ MPUIOKEHUSIMH,
YMEHHEM COBEpINAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud W peaaTnu30BBIBATH
COOCTBEHHBIC >KU3HEHHBIC IUTAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTEMaTHYECKOMY
00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUN BCEH JKU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEILICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUYECKON HAITPaBJIEHHOCTH.

JKOJIOrH4ecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO JKOJOTHUECKOW KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA COLMATIBHO-
AKOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBbHOM Cpelibl, OCO3HAHHEM
IJI00AIBHOTO  XapakTepa DJKOJOTMYECKHX TpoOJieM; OpHeHTAalueil Ha TpUMEHEHUE
MaTeMaTUYeCKUX 3HAHWUW NI peIIeHHus 3a7ad B O0JIACTH OKPYXKAIOIICH Cpejpbl,
IJTAHUPOBAHUSI IOCTYIIKOB U OIIEHKH UX BO3MOXHBIX IMOCIEACTBHI IJI1 OKPYKAIOIIEH Cpebl.

IleHHOCTH HAYYHOIO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKH WU OOILECTBEHHON NPAKTUKH, MOHMMAaHUEM MAaTeMaTHYECKOM HAyKH Kak
chepsl YeIOBEYECKON MEeATeTbHOCTH, ATamoB €€ Pa3BUTHUA W 3HAYMMOCTH IS Pa3BUTHUS
UMBWIN3ALIMK; OBJAJCHUEM SI3bIKOM MATEMATHKA M MaTeMaTH4YeCKOW KyJIbTypoOM Kak
CPEACTBOM IMO3HAHMSI MUPA; TOTOBHOCTHIO OCYIIECTBISATh MPOEKTHYIO M HCCIIEA0BATENbCKYIO
NEeATEeNIbHOCTh UHIUBUAYAJILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpenMeTHble  pe3yJbTaThl  OCBOSHHUS  MPOTpaMMbI  Y4eOHOTO  TMpeaMmeTa
«MareMaTuKa» XapaKTepU3YIOTCS OBJAJCHUEM YHUBEPCAIbHBIMH HO3HABAMEIbHbIMU
OelcmeusiMY,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCATbHbIMU
Pe2yIAMUSHbIMU OeUCEUIAMU.

1) Vuueepcanvuvie noznasamenvHvle Oelicmsus, obecneyusaiom @GopmuposaHue
0a306bIX  KOCHUMUBHBIX  NPOYecco8  oOyuaowuxcsi  (0ceoeHue Memooo8  NO3HAHUSL
OKpyJHcalowe20 Mupa, NpuMeHeHue JIO0SUYECKUX, UCCAe008AMEeNbCKUX Onepayuli, yMeHull
pabomams ¢ unghopmayueti).

ba3zoBble JiornyecKkue 1ecTBUA:

e BBIABIIATH U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MAaTEMAaTHICCKUX OOBEKTOB,
MTOHATHH, OTHOIICHUH MEXTY MOHITHAMU; (HOPMYIUPOBATH OMPEICICHUS TIOHITHIA,
YCTaHABJIMBATh CYIIECTBEHHBIH TpU3HAK  KIAacCU(HUKAIMU, OCHOBAHUSA IS
000011I€HHs U CPAaBHEHHUS, KPUTEPUU MPOBOJUMOTO aHAIN3a;

e BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA30OBHIBATE CYKJICHHUS: YTBEPAUTCIBHBIC U
OTpUIATEIbHBIC, CIUHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC,

e BBIABIIATH MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W IPOTHBOPCUUS B
dakTax, MaHHBIX, HAOTIOJECHUSAX W YTBEPKICHUAX; IMpeaJiaraTh KPUTCPHH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPCUUH;

e JIeJaTh BBIBOJIBI C MCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JICTYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJTIOUEHUH, YMO3aKTFOUCHUH 110 aHAJIOTHH;

e TMPOBOJIUTH CaMOCTOSATEIHLHO JIOKA3aTeJIbCTBA MATEMAaTHYECKUX  YTBEPIKICHUHN
(MpsiMBIE W OT MPOTHBHOTO), BBICTPAMBATh apryMEHTAIlUI0, MPUBOAUTH MPHUMEPHI H
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIC CYXKJICHHS M BHIBO/IBI;

e BBIOMpATH CHOCOO pelICHHs y4eOHOW 3anadyu (CpaBHHBATh HECKOJIBKO BapUaHTOB
pelICHMS, BEIOUpATh HanOoJIee MOAXOASIINHA ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble ucciaenoBaTe/bCKie AeCTBUSA:

e HCIMONB30BAaTh BOMPOCHI KAk  HMCCJIEAOBATENbCKUI  HMHCTPYMEHT  MO3HAHUS;
(dbopMynHpoBaTh BOMPOCH, GUKCUPYIOLTUE MTPOTUBOPEUHE, MPOOIEMy, YCTaHABIUBATD
HUCKOMOE M JaHHOe, (POPMHUPOBATH TUIOTE3y, APTYMEHTHUPOBATh CBOIO TMO3UIIHIO,
MHEHHUE;

e TMPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBINM SKCIIEPUMEHT, MCCIEJOBAaHUE II0
YCTAaHOBJICHUIO OCOOEHHOCTEW MaTreMaTHudeckoro oOBEKTa, SBIEHHUA, IMpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y O0BEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

e CaMOCTOSTENBHO (OPMYJIHpPOBAaTH OOOOIIEHWS MW BBIBOJABI IO pe3yJbTaTam
POBEIEHHOTO HAOIIOCHUS, UCCIIEI0BAHUS, OLICHUBATH JOCTOBEPHOCTD MOTYUYEHHBIX
PE3yIBTATOB, BBIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE  pa3BUTHE IIpollecca, a TakKe  BBIJBUTATh
MPEIIOJIOKEHUS O €TO PA3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

e BBIABIATH AePUIINTH HHOOPMAIUH, TAHHBIX, HEOOXOJUMBIX JIJII OTBETAa Ha BOIIPOC U
JUTSL peIIeHUs 3a1a4H;

e BbIOMpaTh WHPOPMAIMIO M3 HCTOYHHKOB PA3JIUYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATU3HUPOBATh U MHTEPIPETUPOBATH UHPOPMAIIUIO PA3NTHYHBIX BUIOB U (HOPM
MPEICTaBICHNUS;

e CTPYKTypUpOBaTh WH(MOpPMAIMIO, TPEACTaBIATh €€ B pPA3NMUYHBIX (PopMmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIEHUBATHh HANEKHOCTh HMHPOPMAIMH IO CAMOCTOATEIHHO CHPOPMYIHPOBAHHBIM

KPUTEPHUSIM.
2) VHnusepcanvrvie KOMMYHUKAMUBHbLE oeticmeus, obecneyusaom
chopMUpPOBAHHOCMb COYUATBHBIX HABLIKOE 00YUAIOUIUXCAL.
OO01menue:

e BOCHPUHUMATH U (HOPMYIHPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMHU
oOllleHHsI; SICHO, TOYHO, T'PaMOTHO BBIpa)XaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX H



MMUCBMEHHBIX ~ TEKCTax, JaBaTh IMOSCHEHUS MO XOJIy PpEIIeHHs  3aJayd,
KOMMEHTHPOBATh MOJYYEHHBIN PE3yJIbTaT;

e B XOJe OOCYXIeHUs 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBI,
poO0JIeMBbl, pelIaeMol 3aa4u, BbICKa3bIBATh UJI€H, HAIICJICHHbIE HA TOUCK PEIEHUS;
COMOCTAaBJSATh CBOM CYXKIEHUS C CYXIEHUSMU JIPYyTUX YYaCTHUKOB JHAora,
oOHapyXuMBaThb pa3jiM4yle€ W CXOACTBO IMO3ULHUK; B KOPpPEKTHOM (opme
(opMynHpOBaTh Pa3HOTIIACHUS, CBOM BO3PAKEHUS;

e TMPEACTABIATH PE3yJbTaThl pEUICHUS 3a]1a4H, IKCIIEPUMEHTA, UCCIIEIOBAaHUS, IPOEKTA;
CaMOCTOSATEIILHO BBIOHMpaTh (hOopMaT BBICTYIUICHHS C Yy4ETOM 3a7ad MPE3CHTALMH U
0COOEHHOCTEN ayAUTOPHH.

CorpyanuyecTBo:

e TIOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M MHAMBUAYaIbHON pabOThI
IpU pElIeHWH Y4YeOHBbIX 3ajJay; IMPUHUMATH LEJIb COBMECTHOW JI€ATENbHOCTH,
IUIAaHUPOBATh OPTraHU3alMI0 COBMECTHOW palOThl, pacupenessiTh BHABI padoT,
JIOTOBAapUBAThCs, OOCYXIaTh TMPOLECC W pe3ylbTaT padoThl, 0000IIaTh MHEHUs
HECKOJIbKUX JIIOJICH;

e y4YacTBOBaTh B TPYINNOBBIX ¢opMax padboTel (0OCYXIeHUs, OOMEH MHEHMHI,
«MO3TOBbIE€ IITYPMbI» U UHBIE); BBINOJHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH
CBOM JCHCTBUS C APYTMMH YJIEHAMU KOMaHbl; OLIEHUBATh KAYE€CTBO CBOErO BKJIAJa B
o0  TPOAYKT  TO  KpUTepusM,  CcQOpPMYJIUpPOBaHHBIM  Y4YaCTHUKAMHU
B3aUMOJICHCTBHUS.

3) Vuusepcanouvie pecynsamuenvie Oeiicmeus, obecneuusaiom — Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCHIU.

Camoopranusanus:

e COCTAaBJIATH INIAH, AJITOPUTM PCIOCHUA 3a1d4H, BI)I6I/IpaTL CII0co0 peuICHusd C y‘{éTOM
HMCHOIIUXCA PCCYPCOB U COOCTBEHHBIX BO?;MO)KHOCTGIZ, APpryMCHTUPOBATHL U

KOPPEKTHPOBATh BAPUAHTHI pEUICHUN C Y4ETOM HOBOM MHGOPMAITIH.

CaMOKOHTPOJIb:

e BIIQJIETh HABBIKAMH I103HABATEIBHOW pedIEeKCHM KaK OCO3HaHUS COBEPIIAEMbBIX
JIEUCTBUN W MBICIHUTEIBHBIX TPOIECCOB, HMX PE3YJIbTaTOB; BIAAETh CIOCOOAMU
CaMOTMPOBEPKU, CAMOKOHTPOJIA Tpollecca M pe3ysibTaTa pelieHUs MaTeMaTH4eCcKOu
3a/1auu;

e TMpPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIICHUU 3a]]a4H, BHOCUTH
KOPPEKTHBBI B JICSITEIbHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIEHUBATh COOTBETCTBUE pe3yJbTaTa LETd U YCJIOBHSIM, OOBIACHITH HPHUUYHUHBI
TOCTIKEHUST WIA HEJIOCTHKEHHUS PEe3ylbTaTOB JACSATEIBHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUSIMU: TOUKA, MIPSAMas, IJIOCKOCTb.

[IpyMeHATh aKCMOMBI CTEPEOMETPUU U  CIEICTBUA M3 HHUX TMPU PEIICHUU
reoOMeTPUYECKUX 3aja4.

OnepupoBaTh TOHATHSMH: MapPaUICIBHOCTh W TMEPHEHIUKYISIPHOCTh TMPAMBIX U
IJIOCKOCTEM.

KnaccuduunpoBaTh B3aMHOE pacmoIOKEHUE MPAMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATHSMH: JABYIPAHHBIM yroj, TpPaHW JIBYTPAHHOTO yrjia, peodpo
JIBYTPaHHOTO yTJIa; JIMHEHHBIN Yroj ABYTPaHHOIO yTJa; rpajycHas Mepa JBYTPaHHOIO yIJa.

OnepupoBaTh MOHSITHSIMMU: MHOTOTDaHHUK, BBITTYKJIBI M HEBBIMYKJIBII MHOTOTPAHHUK,
3JIEMEHTHl MHOTOTPAHHUKA, TPAaBWIILHBI MHOTOIPaHHHUK.



Pacrio3HaBaTh OCHOBHBIE BUJbl MHOTOI'PAaHHHUKOB (MMMpPaMUJIA; MPU3Ma, MPSIMOYTOJbHBIN
napajuienenunesn, Kyo).

Knaccupunmpoath MHOTOIpaHHUKHM, BBIOMpass OCHOBaHUSA MJid KjiacCcUUKaUU
(BBIIYKJIbIE M HEBBIMYKJIBIE MHOTOIPAaHHUKH; MpPAaBUWIbHBIE MHOIOTPAaHHUKHU; MpSMbIE U
HAKJIOHHBIE TPU3MBbI, ApAJLJICICUIEIbI).

OnepupoBaTh NOHATUSAMU: CEKYIAs JIOCKOCTh, CEYEHUE MHOTOI'PAHHUKOB.

OOBICHATH NPUHLIMIIBI TOCTPOEHUS CEYEHHH, UCTIOIb3YSl METOJI CIE0B.

Crtpouth ce4eHHUs MHOTOTPAHHUKOB METOJOM CJIEA0B, BBIMOJIHATEH (BHIHOCHBIE) MIOCKUE
YepTEXU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

PemaTte 3agauM Ha HaXO0XJIEHHE T'€OMETPUYECKUMX BEJIMYMH MO oOpaslaMm Wiu
aNropuT™MaM, MPUMEHSSI M3BECTHbIE AHAIIMTUYECKHE METOJbl MpPU PEUICHUH CTaHAAPTHBIX
MaTeMaTUYeCKUX 3a7a4 Ha BBIYMCIECHHE PACCTOSHUI MEXIy IBYMsS TOYKaMHU, OT TOYKH 10
MPSIMOM, OT TOYKHU JI0 TNIOCKOCTH, MEXK]TY CKPEIIUBAIOIIUMUCS MPSIMBIMHU.

PemaTte 3agauM Ha HaXO0XJIEHHE T'€OMETPUYECKUMX BEJIMYMH MO oOpa3luaMm WU
aNropuT™MamM, MPUMEHSSI W3BECTHbIE AHAIIMTUYECKHE METOJbl MpPU PEUIeHUH CTaHIApPTHBIX
MaTEMaTUYECKUX 3a]1a4 HA BHIYMCIICHUE YTJIOB MEX]Iy CKPEIIMBAIOLIUMUCS TPSIMBIMH, MEX]TY
OPSIMOM U MIJIOCKOCTBIO, MEXTY TUIOCKOCTSAMM, IBYTPAHHBIX YTIIOB.

Boruucnsars 00bEMBI U MIJI01A M TOBEPXHOCTEH MHOTOIPAHHUKOB (MIpU3Ma, MUPAMUJIA) C
OpUMEHEHHEM (QOpPMYJI; BBIYUCIATH COOTHOLIEHUS MEXAY IUIOMIAASIMH TOBEPXHOCTEH,
00BbEMaMU MOAOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHUMMETPUS B MPOCTPAHCTBE; IIEHTP, OCb U IUIOCKOCTb
CUMMETPHH; [IEHTP, OCh U MIIOCKOCTh CUMMETPHUH (PUTYPBHI.

N3BnekaTh, IpeoOpa3oBhIBaTh M HHTEPIPETUPOBATH HHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX PUTypax, MPEJACTABICHHYIO Ha YePTEKaxX U PUCYHKAX.

[IpumensiTe reomeTpuueckue (akTbl JJIs pelIeHUs CTEePEeOMETPUYECKUX —3ajiad,
IPENOoNaraiiX HECKOIBKO IIaroB PelIeHus], €ClId YCIOBUS NMPUMEHEHHUS 3aJaHbl B SIBHOM
dbopwme.

[IpumeHsTH, TpOCTENIIINE MPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIITMOHHBIE
CUCTEMBI MPHU PEIICHUU CTEPEOMETPUUECKUX 3aad.

[IpuBoAUTH TNpUMEpPHl MAaTEMATHMYECKHMX 3aKOHOMEPHOCTEH B TPHUPOJE M >KHU3HHU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MOTyYeHHBbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peajbHbIE CUTYallUH U
OPUMEHSITh HM3YYCHHBbIE TIOHSATHS B Tpollecce TMOHCKAa pEIICHHUS MaTeMaTHYeCKH
chOpMyITHPOBAaHHON MPOOJIEMBI, MOJEIUPOBATh PEaIbHbIE CUTYallUd Ha S3BIKE TE€OMETPHH,
MCCJIEIOBATh TIOCTPOCHHBIE MOJIENU C UCIIOIH30BAHUEM T€OMETPUUYECKUX MOHATUN U TEOPEM,
anmapara aiareOppl; pemath MpPaKTHYECKWe 3aJadyd, CBS3aHHbIE C HaXOXKJICHHEM
T€OMETPUUYECKUX BEIMUKH.

11 KJIACC

OnepupoBaThb MOHATHSIMU UUJIMHIPUYECKAs MMOBEPXHOCT, oOpazyroiiue
MWIMHAPUYECKON TMOBEPXHOCTH; UWIMHIP;, KOHWUYECKas TOBEPXHOCTh, OOpa3yroIme
KOHUYECKON TOBEPXHOCTH, KOHYC; chepuueckasi TOBEpXHOCTb.

PacrioznaBaTh Tena BpamieHus (MUJIXHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaICHUSI.

KnaccudunmpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BbICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBAHHWE IIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boluncnsate 00bEMBI U MIIONIAAU MTOBEPXHOCTEH TEN BpallleHUsl, FEOMETPUUYECKUX TEIl C
MpuMeHEeHHEeM (popmyi.

OnepupoBaTh MOHSITUSMU: MHOTOIPAHHUK, BIHUCAHHBIM B cepy M OMUCAHHBIA OKOJIO
cdepsr; cdepa, BIMCaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIIICHHUS.

BbIYuCISITh COOTHOIICHUSI MEXKIY TUIOMIAASIMU TIOBEPXHOCTEH M 00BEMaMU MOTOOHBIX
Teql.



N3o0paxate u3ydaemble (UTYpbl OT PYKH M C MPUMEHEHHEM IMPOCTBIX YEPTEMKHBIX
WHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BU/JI CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TEJl BpaIllCHUS.

N3Bnekars, THTEPIPETUPOBATH U MPEOOPa30BLIBATh HHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (Urypax, NPeJCTABICHHYIO HA YEPTEKAX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTRE.

BbInonHATh JEWCTBUS CJIOKEHUSI BEKTOPOB, BBIYMTAHMS BEKTOPOB M YMHOMXKCHUS
BEKTOPA Ha YHUCIIO, OOBSICHATH, KAKUMH CBOMCTBaMH OHM 00JIaJaloT.

[IpuMeHsTh TpaBUIIO MapalieIenuIea.

OnepupoBaTh MOHITUSAMU: JEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YrOJl MEXIY BEKTOPaMH, CKaJIPHOE
MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUTAHAPHBIC BEKTOPHI.

HaxonuTh cymMMy BEKTOpPOB M TIPOU3BEICHHE BEKTOpa Ha YHCIO, YroJl MEXIy
BEKTOpaMH, CKaJIIpHOE IMPOMW3BEJACHHUE, PACKIIAJbIBaTh BEKTOP MO JIByM HEKOJUIMHEAPHBIM
BEKTOpaM.

3aiaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTs rTeoMmeTpuueckue (HaKThl JIS pEHIeHUs CTEPEOMETPUUYECKHX 3ajad,
IPEANoJiaralomnX HECKOJIbKO MIAroB PEIICHUs, €ClId YCIOBUSl MPUMEHEHUS 3aJaHbl B SIBHOM
dopme.

Pemate  mpocTeiiime reoMeTpuyeckwe  3aJadyd  Ha  NPUMEHEHHE  BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEMAaTHMUYECKHMX OTHOIICHUH W HaXOXICHUE
T€OMETPUYECKUX BEJIMUMH MO 00pa3iiaM WiIu aJropuTMam, IPUMEHSSI U3BECTHBIE METOIbI TIPH
pEIIeHNN CTaHIapTHBIX MAaTEMAaTHYECKUX 3a/1ay.

[IpuMeHsTh TIpOCTEIIIEe MPOrpaMMHBIE CPEJCTBA U DJEKTPOHHO-KOMMYHUKAITUOHHBIC
CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3aad.

[IpuBoAUTH TNpUMEpPHl MAaTEeMATHMYECKHMX 3aKOHOMEPHOCTEH B TPHUPOIE M SKHU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MOTyYeHHbIC 3HAHUS HA MPAKTHKE: aHAIM3UPOBATH pEalIbHbIE CUTYAllUU U
OPUMEHSITh HM3YYCHHbIE TIOHSATHS B Tpollecce TMOHMCKAa pEIICHHS MaTeMaTHYeCKH
chopMyIHPOBaHHON MPOOJIEMBbI, MOJEIMPOBATh PEaJIbHbIE CUTYallUd Ha S3bIKE T€OMETPHH,
UCCJIeIOBATh TTOCTPOCHHBIE MOJIENU C UCITIOIH30BAHUEM T'€OMETPUUECKUX MOHATUN U TEOPEM,
anmapara aiareOppl; pemarh MNpPaKTHYECKHWe 3aJadyd, CBA3aHHBIE C HaXOXKJICHHEM
T€OMETPUUYECKUX BEJIMYUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
° Koau4yecTBo yacos
Jl:}' HanmMeHoBaHue pa3esioB M TeM DJieKTpoHHbIE (LU(POBBIE)
IPOrPaMMBI Beero Konrposbubie TpakTiryeckue 00pa3oBaTebHbIC pecypehl
I padoThI padoThI
bubmmnorexa LIOK
! Baeienne B crepeomeTpHio 10 https://m.edS(I)lo.ru/10209e37
2 IIpsiMBIE U IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmmnorexa LIOK
IMapamiensHOCTh IPSIMBIX U TJIOCKOCTEMN https://m.edsoo.ru/1¢c209e37
. bubnuorexka [JOK
3 IleprienAMKyYNSAPHOCTD NPSAMBIX U IJIOCKOCTEMN 12 https://m.eds00.ru/1c209e37
4 VYribl MeXIly IPSIMBIMU U IUIOCKOCTSIMU 10 1 Eggglflﬁziﬁgﬁ/lcz 09037
Bbubmmoreka IJOK
5 Muororpantuiu 11 1 https://m.edsoo.ru/1c209e37
. bu6mmoreka IJOK
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://m.eds00.ru/1c209e37
bu6mmoreka IJOK
7 [ToBTOpEHUE: ceUCHHUS, PACCTOSHUS U YTJIIbI 4 1 hitps://m.eds00.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 68 5 0

IMTPOI'PAMME
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11 KJIACC

KoanuecTBo yacoB

Ne HaumenoBanue pasiesioB U TeM DJIeKTpOHHBIE (I POBLIE)
KonTpoJbhbie IIpakTnyeckue
n/n NMPOrpaMMbI Beero oOpa3zoBaTesIbHbIE PecypChl
padoThI padoThI
- Bu6mmoreka IIOK
©13 BpatieHHs 12 https://m.edsoo.ru/1c209e37
N bubnuoreka [JOK
Obenmer Ten 5 1 https://m.edsoo.ru/1c209e37
Bekropsl 1 KOOpIMHATHI B bubmmnorexa LIOK
MPOCTPaHCTBE 10 1 https://m.edsoo.ru/1c209e37
[ToBTOpeHue, 0600IICHHE, bubnuorexka [JOK
cHCTeMaTH3alus 3HAHUH ! 1 https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB T10
TTIPOTPAMME 34 3 0
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YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






