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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJapCTBEHHOT0 00pa30BaTeIbHOTO CTaHJapTa CpeIHero odiero oopa3oBaHus,
C yd4y€TOM COBPEMEHHBIX MHPOBBIX  TPEOOBaHMA, TMPEABABIAEMBIX K
MaTeMaTH4eCKOMY OO0pa3oBaHUI0, U Tpagulluid POCCHUIICKOrO 0O0pa3oBaHMS.
Peanmzarust mporpaMmbl 00ecrieurnBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETECHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTUS M HEMPEpPhIBHOTO 00pa3oBaHUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTHU O0YYAIOIIMXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeIHEro oOIero
oOpazoBaHus OOYCJIOBJIIEHA TMPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YyIbTaTOB OOYyYEHUS TE€OMETPUM B HANPABICHUM JTMYHOCTHOTO
pa3BuTUa oOydaronuxcs, (GOpMUPOBaHUS (PYHKIIMOHATBLHOW MaTeMaTHYeCKOU
IPAaMOTHOCTH, U3YUYCHHUSI JPYTUX YUEOHBIX TUCHUIUIUH. Pa3BuTre y oOydaronmxcs
NPABWIbHBIX MPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKIACHUH T€OMETPHUUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOW HAYKOW SBJIEHHMM M IIPOLECCOB PEAIBbHOIO MHpPa, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TakKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTallid B
COBPEMEHHOM OOIIIECTRBE.

['eometpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK KakK OO0ECIEYMBAET BO3MOXXHOCTh H3YUYCHHsI Kak
JUCLUHUIUIMH €CTECTBEHHO-HAYYHOU HAaNpaBJIE€HHOCTH, TAaK U T'YMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYaAIOIIUMHUCS
HNOHSATUUHBIX OCHOB T€OMETPUH U MIOCTPOEHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUM
B XOJI€ pEUICHUsI IeOMETPUYECKUX 3a/lady, YMEHUE BBIIBUTAaTh U OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPHU PEIICHUU 3aJa4 €CTECTBEHHO-
HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHue OpHUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIaCTAX ACSATENBHOCTH denoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHHU H
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHalIbHOro ObITHS, Gdopma
OTPaKEHUSI OKPYKAIOLIETO0 MHUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO
npeoOpa3oBaHus  JAeCTBUTENbHOCTH. OnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu O00BEAUHSECT pa3Hble BHUABI Y4eOHOM U TPYAOBOU JESATEIBHOCTH,



ABJIAETCS. OAHUM M3 TMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyallbHA
3a7a4a (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHOrO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH AEATEILHOCTH IO MHOTUM HaIpaBICHHSIM.

Llens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00y4yeHus: — oOmeoOpa3oBaTeabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OoOecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs U
UCIOJIb30BAHUSA CUCTEMAaTHYECKMX TEOMETPUUYECKUX 3HAHUW W JICMCTBUMU,
cnenupUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCHEIIHOT'O MPOJIOJKEHUs 00pa30BaHMs
0 CIIEIUAIEHOCTSIM, HE CBS3aHHBIM C MPUKJIAJTHBIM HCIIOIH30BAHHEM I€OMETPHH.

[Iporpamma no reoMeTpur Ha ©0a30BOM ypOBHE TIpe/lHa3Ha4Y€Ha IS
00yJaroIMXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUHI
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusd. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MAaTEeMAaTHUYECKHE YMEHUs, CBS3aHHBIC
co crneuu@uKoil TeoMeTpUH M HEOOXOJUMBbIE IJisi KU3HU B COBPEMEHHOM
oOmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb U3yYUTh '€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIlIeM BO3HMKHET HEOOXOJIHMMOCTh B T'€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHATBHON JEATETHHOCTH.

JlocTkeHne 1enu OCBOEHUS TMPOTrpaMMbl  OOECIIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJayaMH  OCBOEHHUS  Kypca
«I"'eomerpuny» Ha 6a3oBoM ypoBHe B 10—11 kmaccax siBISrOTCS :

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TellaX BpPAILCHUS
KaK O BOXHEHMIIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX ONKCHIBATH
¥ U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacro3HaBaTh Ha YEpTEkKaX, MOJENAX H B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3aJlady Ha MOCTPOCHHUS Ha U300paKCHHSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOTOTPAaHHUKAX W TeJIaX BPaAIIECHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHWE  AITOPUTMAMH  DEIICHHWs  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyXIeHusi B XOJl¢ PEUICHHs] CTEPEOMETPUYECKHX 3a7ad U 3a4ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE UHTCIJICKTYaIbHBIX | TBOPYECKHX  CIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM TPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE pacCloO3HABaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpPMYyIUpOBATH HMX Ha S3BIKE
TEOMETPUH U CO31aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIICHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYypC
CTEpEOMETPUM B Hauajlie €ro u3y4eHHs 3aJay, pellaeMblXx Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONPEACIIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Hall
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE WHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHENIIIeMy U3YUCHUIO TIpeaMeTa.

[Ipeanourenue oTaaércst HarasAIHO-KOHCTPYKTHBHOMY METOIY OOYy4YeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IMPEIMETHO-
MPAKTUYECKON AesATEeIbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEpPEOMETPUU MPOBOAUTCS 3a CUET pEIIeHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJa4y Ha  OMNEpUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3manue oOpasza MPOBOAMUTCA C OMOPOW Ha
HATJIAIHOCTh, a OINEpUpoBaHME oOOpa3oM — B YCIOBUSAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEPKaHUSI.

OcHoBHBIE cojaepkaTenbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIJIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBE». DOpMUpOBAHHE JTIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO M0 COAEpXKaTeNbHBbIM JIMHUSM, HO W IO TOJaM
00ydeHHUs Ha YPOBHE CpeHEro o0IIero oopa3oBaHUsl.

Coaepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM peE3yJbTaTaM
OCBOCHHS paboyeill mporpamMMbl, pacupenel€HHBIM [0 ToJaM OOyYeHHs,
CTPYKTYPHUPOBAaHO TakuM oOpa3oM, 4YTOOBI OBJIAJICHUE T'E€OMETPUUYECKUMHU
MNOHSATUSAMM U HaBbIKAMHU OCYIIECTBIISLIOCH MOCIEA0BATEIBHO U MOCTYNATENIbHO, C
COOMI0/IEHNEM TPUHIIATIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIOYAINCH B
OOIIyI0 CHCTEeMY T€OMETPUYECKUX MPEACTABICHUN OOYJYaIONUXCs, PACHIUpSIST H
yrayOmsist e€, 00pasyst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenune reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeomMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anMHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuieJIbHble W CKpellMBaroluecs mpsMble. [lapamienbHOCTh NPSIMBIX H
IUIOCKOCTEN B MPOCTPAHCTBE: IMApajulebHbIE MpPSIMBIE B  IMPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX; MAapauIeIbHOCTh NPSIMOM M INIOCKOCTH. YTJBI C
COHANPaBJIECHHBIMA CTOPOHAMHU; YroJ MEXAy NpSIMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEM napaJsuliesibHbIC IJIOCKOCTH; CBOMCTBa
napajieNibHbIX  miockocTed. [lpocreiimivue mnpocTpaHCTBEHHbIE (UTYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapasienenurnen; MoCTpPOSHUE CEYSHHIA.

[lepneHAUKYISPHOCTD MPAMON U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MNPSIMBIE MAPAIJIENbHBIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK [EPHEHAUKYJSIPHOCTA IIPSMOM M IUIOCKOCTH, TEOpeMa O NpsSMOU
MEPIEHINKYIAPHON TIIOCKOCTU. YTJbl B IMPOCTPAHCTBE: YrOJ MEXIY MHPSIMON H
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJl, JIMHEHMHBIM yroJl  JABYTPAHHOIO  yIJia.
[leprieHAUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpOEKIus  QUrypsl Ha  IJIOCKOCTb.
[leprieHAUKYJISIPHOCTD  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISAPHOCTH  JBYX
mIockocTent. Teopema o TpEX NEPIEHAUKYIIAPAX.

MHoOrorpaHHuKu

[ToHAATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHMKA, BBINYKJIbIE
Y HEBBIITYKJIBIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpaHHuka. [Ipusma: n-yronpHas
IpU3Ma; FPaHU U OCHOBAHMS MPU3MBI; MpsiMasi U HAKJIOHHAS MPU3MbI; OOKOBas U
IOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajulesienunes; U ero coucrBa. [lupammupa: n-yronpHas nupamMuia, TpaHd U
OCHOBaHUE MHUPaMUIbl; OOKOBAs U MOJHASA MOBEPXHOCTh MUPAMUIBL, IPABUIIbHAS U
yceu€HHas MNHpaMuaa. OJIEMEHTbl Npu3Mbl W nupamuiabl. [IpaBusibHbIE
MHOTOTPAHHUKU: MOHSATHE MPABUJIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
IpaBWIbHAs NUpPaMHUAA; TMPABUIIbHASA TPEYrOJbHAS MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHne O NPaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
nojexa’ip u ukocasap. CeueHust IpuU3Mbl U MUPAMHUIBI.

CuMmMmeTpuss B IPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH.  DJIEMEHTBl CHMMETPUM B NOUpaAMHUIAX, NapajulesienuIenax,
MPaBUJIBHBIX MHOTOTPAHHUKAX.



Bblunciienne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JuaroHaid, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IUIOIAJb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH U IOBEPXHOCTH NPABWIBHOW MNUPAMUIBI,
TeopemMa o MiIom@aau yceu€HHo mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

[TogoOuble Tena B mpocTtpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TET.

11 KJIACC

TeJsia BpalueHus

Hunusaapudeckast MTOBEPXHOCT, obOpasyroriue HUJTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMOBEpXHOCTU. [lunuHAp: oOcHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3yroIlas W OCh; IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIIMHA, 00pa3yromas
U OCh;, IUIONIaAb OOKOBOM M TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIiue U BBICOTa; OCHOBAHUS M OOKOBAs IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaMETp; IUIOMIAAb IMOBEPXHOCTU C]epshl.
Bzaumuoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
I01A b Cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalleHWss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, HIHA TEIO
BpalllCHHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsMOYTOJIBHOTO TNapajienenunena U ciaeActBusa u3 He€. OObEM HMIMHIpA,
koHyca. O0BEM Mmapa u miomaasb chephl.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00bEMaMu TTOIOOHBIX TETI.

Cedennss nwiMHApa (OapaJyieIbHO W TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajijieIbHOE OCHOBAHHUIO W MPOXOJSIIEE 4Yepe3 BEpIIHHY), CEUCHHS
nrapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miuockocTy U B mpocTpaHcTBe. Cl0KeHUE U BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3noikeHne BEKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IIpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
IPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKkTopamu. [IpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteitmine 3amaum B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalspHOE MNPOU3BEIECHUE BEKTOPOB.
Borunciienne yriioB Mexay OpsIMBIMH U IUIOCKOCTAMH. KoopAMHATHO-BEKTOPHBIN
METO/I TIPU PEILICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJbTAThl OCBOCHHUS TPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTukay XapakTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA 00YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOTO WJIE€HAa PpOCCHICKOro o0O0IlecTBa, MPEICTAaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
npoleayp TrpaxaaHCKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM rpaXk IaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
K WCIOJIb30BAaHUIO ITUX JIOCTIKCHHH B JPYrUX HayKaX, TEXHOJIOTHAX, cdhepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:
OCO3HAHHEM TYXOBHBIX [EHHOCTEH POCCHIICKOTO Hapoa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHWEM JIMYHOTO BKJIaJIa B IOCTPOSHUE YCTOMYMBOTO OyAYIIEro.

IcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMaTHYECKUM aCIeKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKHE 3HAHUSA B
MHTEpECcax 370pOBOTO M 0e30macHOTo o0pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3JI0pPOBOC MHUTaHWE, COATAaHCHPOBAHHBIN PEKHUM 3aHATHH H

OT/ABIXA, peryisipHas buznyeckas AKTHUBHOCTB); bu3ruecKoro
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTHUBHO-03/I0POBUTEIBHOM
NEeATENbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M e€ MPUIOKEHUSIMU, YMEHHEM COBEpIlaTh OCO3HAHHBIA BBHIOOP
Oynymieit npodeccun W peanu3oBbIBATh COOCTBEHHBIC JKW3HEHHBIC IUIAHbI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4ecKOMy OOpa3oBaHUIO U
caM000Opa30BaHUI0 HA MPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUICCKUX 3a7]a4 MAaTEMAaTHUECKON HAIIPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBIO AKOJIOTHYCCKON KYyJIbTYphl, TOHUMAHHEM BIIASHHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpenmbl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX IpoOJieM;
OpUEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWW JUIsl pElIeHUs 3aaad B
0o0JIaCTH  OKpY)KaromeH cpejbl, IUTAHHUPOBAHUS TIOCTYIIKOB M OIICHKA UX
BO3MOXKHBIX TIOCIICJICTBUH JIsI OKPY>KAFOIIEH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAaKTHUKW, TMOHUMaHHUEM
MaTEMaTUYCCKOM HAyKh Kak cQepbl YeIOBEUECKOW JEATCIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PA3BUTHS IMBWJIM3AIMU; OBJIAJCHHEM SI3BbIKOM
MaTEeMaTUKAH M MaTeMaTHYECKOW KYJIBTYpPOW KakK CpEJICTBOM ITIO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIISCTBJIATh TMPOEKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WUHAVUBUAYAJBLHO U B TPYIIIIC.

METAINPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yJbTaThl OCBOEHUSI MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicmeUsAMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU 0eUCTBUIMU.

1)  Vuusepcanvnvie = no3masamenvuvle  Oelicmsusi,  0becneuus8arom
Gdopmuposanue 0A308blIX KOSHUMUBHBIX NpPOYecco8 oobyuaruwuxcsi (oceoenue
Memo008  NO3HAHUSL — OKpYJCamuwjeco  Mupa,  NpuMeHeHue  JO0SUYECKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble Jornueckue AecTBUA:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKH MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEeJICICHNs]  TMOHSATUH; YCTAHABIMBATH CYIIECTBCHHBIH  MPU3HAK
KJIaccuuKaIi, OCHOBaHUS /i OOOOIICHWS W CpaBHEHUS, KPUTCPUH
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOpPa30OBBIBATH  CYKICHHS:
yTBEpIUTEIbHBIC W OTPHUIATENbHBIC, C€IWHUYHBIC, YAaCTHBIE W 0OIIHne;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
nmpoTtuBopeursi B (aKkTax, JTAHHBIX, HAOIOJACHUSX W YTBEPKICHUSX;



npenjgaraTh  KpUTEPUU AN BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNL;

e J€NaTh BBIBOJABI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
MHAYKTUBHBIX YMO3aKIIOUeHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

e TIPOBOJIUTH CaMOCTOSITEITEHO JI0Ka3aTeNbCTBA MaTeMaTHYEeCKUX
YTBEPXKJEHU (MIPSAMBbIE U OT TMPOTHUBHOTO), BHICTPAMBATL apTyMEHTAITHIO,
NPUBOJUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBCHHBIC
CYXXJICHUS Y BBIBOJIBI;

e BBIOMpATH cMOCOO penieHus ydyeOHOUM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpATh HauOoJiee TMOAXOASAIMUNA C y4ETOM
CaMOCTOSITEITLHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaTebcKue AeiicTBUA:

e WCIOJB30BaTh BOIMPOCH KaK HMCCIEIOBATEIBCKUI WHCTPYMEHT MO3HAHUS;
GopMynupOBaTH BOMPOCHL, (PHUKCHPYIONIME MPOTHBOpPEUHE, MpoOiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MMO3HIINIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSITEIILHO CTUTAHUPOBaHHBIH OKCIIEPUMEHT,
UCCIIEJIOBAHWE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
0o0BEeKTa, SIBICHHS, TPOILECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXAy
00BEKTaMH, SBJICHUSIMH, POIIECCAMU;

e CaMOCTOSATENIBHO (pOpMyIMpOBaTH 0OOOOIIECHUS 1 BBIBOBI 110 pe3ysibTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O0O0OIICHUI;

e IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIJIBUTATH
MIPENOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmaumeii:

e BBUIBIATH JNePUIUTH WH(DOpPMAIUU, JAHHBIX, HEOOXOAMMBIX IUIsI OTBETA
Ha BOMPOC U JJIsl PEIICHHUS 3a]1a4H;

e BBIOMpaTh WHPOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

e CTPYKTYpUPOBaTh HHPOPMAIIUIO, MPEJCTABIATH €€ B PA3NHUHBIX (PopMmax,
WJLTIOCTPUPOBATH TPadUUIECKU;

e OIICHUBATH HaJEKHOCTh uHbOopMaIuu o CaMOCTOSATEITFHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKamueHwvle Oelicméus, o0becneuusarom

copmMupo8aHHoCms COYyUANbHBIX HABLIKOE 00YYAIOUUXC.

Oo0wenue:



BOCIPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATH IOJyUYECHHBIA PE3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAllEJICHHBIE HA TTOUCK
pEelIeHNs; COMOCTABJIATh CBOM CYXKIEHHUS C CYKICHHSIMU JpPYTUX
YYaCTHUKOB JHMAJIOTa, OOHApYyXUBaTh pa3zjIMyUe U CXOJCTBO MO3ULMUH; B
KOppEKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaTbl  pElIEHHs  3aJauyd,  JKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YYETOM 3aJ1a4 MPE3EHTALMHN U 0COOCHHOCTEN ayIUTOPHH.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHJAHOW W
WHAUBUAYaJTLHON paOOTHI MPU PEIICHUH YICOHBIX 3aa4; IPUHUMATD I1CJTb
COBMECTHOW JCATCIBHOCTH, IUIAHUPOBATh OPraHU3aIMi0 COBMECTHOU
paboTHI, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBBIX (hopMax paboThl (00CYyXKaeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYTUMH UWICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanrvnvie  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gdopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranuszanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]1a4d, BEIOMPATh CIIOCO0 pelIeHIs
C Y4ETOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
UHGOPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH IIO3HABaTEJIbHOW pedlIeKCMH Kak OCO3HAaHMS
COBEPIIAEMBIX JECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CAaMOKOHTPOJIS Tpoliecca W
pe3ysbTaTa pelieHus MaTeEMaTUYEeCKON 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEUICHUU
FEOMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MAPATUICIIBHOCTh U MEPIEHAUKYIISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccudpunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX U IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATUSMU: JBYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIHA
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, PABWIHHBIM MHOTOTPAaHHUK.

Pacno3naBaTh OCHOBHBIC BHUIbI MHOTOT'PAHHUKOB (NHpaMuaa; TpHU3Ma,
IPSAMOYTOJILHBIN TIapajuieNieuIe, Kyo0).

KnaccupunupoBath ~ MHOTOTpPaHHUKH, BBIOMpast OCHOBaHUS  JUIS
KiaccupuKauy (BBIMTYKJIBIE W HEBBIMYKJIbIE MHOTOTPAaHHUKH; IPAaBUIBHBIC
MHOTOTPaHHUKH; TIPSIMBIE€ ¥ HAKJIOHHBIC MTPU3MBI, TTapaJIICTICITUATIC I ).

OrneprpoBaTh MOHATHAMU: CEKYIIas MIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUTIBI TOCTPOCHUS CEUCHU M, UCIIOIB3YsI METO/T CIEOB.

CtpouTh CceuYeHHS MHOTOIPAaHHUKOB METOJOM  CIIEJIOB,  BBITIOJHATH
(BBIHOCHBIC) IUIOCKHE YEPTEKH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3aaun Ha HAXO0XKACHHUE TEOMETPHUUECKUX BEJIUUYMH 0 00pasiaM uiu
aqropuTMaM, ITPUMEHSS HW3BECTHBIE AHAJTUTUYECKUE METOJbl MpPH PEIICHUU
CTaHJIAPTHBIX MaTEMAaTHYECKUX 3a7a4 Ha BBIYUCIICHHUE PACCTOSAHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPsSIMOH, OT TOYKH JIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIMUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIC AaHAJUTUYECKHE METOJAbl TIPU PpEIICHUU
CTAHJAPTHBIX MAaTEMAaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TPSAMBIMHA, MEXKIY TNPIMOM W IIJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsath 00BEMBI U TUIONIANA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ TM[pUMEHEHueM (QOpMyJ; BBIYUCIATH COOTHOIICHUS MEXIY
IJIOIIA/ISIMU TTIOBEPXHOCTEM, 00BbEMaMU TTOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATE U HHTEPIPETUPOBATH HH(POpPMAIMIO O
IPOCTPAHCTBEHHBIX FEOMETPUYECKUX (UTypaxX, MPEACTABICHHYIO Ha YepTEkKax U
PUCYHKax.

[IpumensTs reoMerpuueckue ¢akThl ISl PEHICHUS] CTEPEOMETPUUYECKUX
3aJ1a4, MPEAnoaraloMx HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUS TPUMEHECHUS
3a/1aHbI B IBHOU (popme.

[IpumensAT, mpOCTEWIIME MPOTPAMMHBIE CPEICTBA W DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE NpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJIyYEHHBIC 3HAHHWS Ha IMPAKTUKE: AHAJIU3UPOBATH PEAIBHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4eCKu CPOPMYJTUPOBAHHOW MPOOJIEMBbI, MOJICIUPOBATh pealbHBIC
CUTyallUM Ha $3bIKE T'E€OMETPHUM, MCCIEAO0BATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUIN U TEOPEM, arrapara ainreopbl; pemarhb
[IPAKTUYECKUE 3a71a4H, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] TMOBEPXHOCTh, OOpasyroiue
IIMHIPUYECKON  TMOBEPXHOCTH;,  LMJIUHAP,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHUYECKOI TOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYYCHHS TEIl BpaIICHUSI.

KnaccudummpoBats B3auMHOE pacroioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIO, OCHOBaHUE LIAPOBOrO CJOS, BBICOTA IIAPOBOIrO CJIOS;
IaPOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOMIAMM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
OMMHMCAaHHBIA OKOJIO cdepsl; cdepa, BHOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIIICHHUSI.

BbluncnsaTh COOTHOLIEHUS MEXAY MIIOMIAIIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekarh, HHTEPHNpPETUPOBATH U MPEOOpPa30BBIBATH HWH(MOPMALMIO O
MPOCTPAHCTBEHHBIX F€OMETPUYECKUX (UTypaX, MPEACTABICHHYIO Ha 4epTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBUS CJOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1a1at0T.

[TpuMeHsTh TpaBUIIO MapajliesienuIeaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpaMHM, CKaJISIPHOE MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIIJIaHAPHBIC
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJApPHOE TMPOU3BEACHUE, paCKIaJblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomerpuueckue (aKThl HJIS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralllinX HECKOIbKO IaroB PELICHHUs, €CIIU YCIOBUS IPUMEHEHUS
3a/1aHbI B IBHOU (hopme.

Pewate mpocreiiine reoMeTpuyecKHe 3a/laud Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pematp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJACHUE T€OMETPUUECKUX BETUYHMH MO 00pasiiaM Wi aJropuTMam, MpUMEHss
U3BECTHBIE METO/IbI IIPU PELIEHUN CTAHIAPTHBIX MATEMATUUECKUX 3a]1a4.

[IpuMeHAT,  mpOCTEWIIME MPOTPAMMHBIE CPEICTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IprBOoAUTE TPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE H
YKW3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAIM3UPOBATH pEabHbIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE NOHATHS B MPOLECCE IOUCKA PELICHUS
MaTEMaTU4YECKH CHOPMYITUPOBAHHOW MPOOJIEMBI, MOJEITUPOBATH peabHbIE
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCTIOJIb30BaHUEM T€OMETPUIECKUX MIOHATHI M TEOPEM, armapara anreOpsl; pemarh
MIPAKTUYECKUE 3a7]a4H, CBI3aHHbBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB H TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 BBenenue B ctepeomMeTpuio 10
5 [Ipsimble ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MJIOCKOCTEN
3 [lepnieHTUKYISIPHOCTD MPSMBIX H 12
IIJIOCKOCTEMN
4 VYTl MKy NPAMBIMU U TTIOCKOCTSIMU 10 1
5 MHororpaHHUKU 11 1
6 OO6BEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: CeUeHHUs], pACCTOSIHUA U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

Tena BpameHus 12

OO6BbEMBI TEN 5 1

BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpEeHue, 0600IICHNE, 7 |

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




