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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMma yueOHOro kypca «l'eoMerpusi» 06a30BOTO YpOBHS Jis
oOyuaromuxcs 10 —11 xkmaccoB paspaborana Ha ocHoBe DenepanbHOro
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4éTOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHWH, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMY OOpa3oBaHWI0, W TPATUIMN POCCHIICKOTO 00pa3oBaHMUS.
Peanmzarnust mporpaMMbl 00ecTieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIFOIIMMH OCHOBY [UJISl CaMOpPa3BUTHS M HEMPEPBIBHOTO 00Opa3oBaHmUs,
IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHYHOCTHOTO W TO3HABATEILHOTO pPAa3BUTHS
JUYHOCTH 00YYaIOIIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTs yueOHOro Kypca TreoMEeTpUM Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOy4YeHHUs T€OMETPUM B HAMPABICHUU JIMYHOCTHOTO
pa3BuTHs oOyuaromuxcsi, (QopMupoBaHUs (YHKIMOHAIBHOW MaTEeMaTUYECKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazBuTHe y oO0ydaronumxcs
NPaBUJIbHBIX TPEACTABICHUNA O CYIIHOCTH U MPOUCXOKIECHUH T'€OMETPUYECKUX
aOCTpaKIHii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTpaKEHUs
MAaTEMATUYECKOW HAYKOW SBJIEHHM M IIPOLECCOB PEATBbHOIO MHpPA, MECTE
F€OMETPUM B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
y4alluxcsl, a TakKe KauyecTB MBIIUICHUSI, HEOOXOAMMBIX JJis aJanTalud B
COBpPEMEHHOM OOIIIECTRBE.

['eometpust sBisercss oMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIIHETO
oOmiero oOpa3oBaHHsA, TaK Kak OOECIeYrBAeT BO3MOXKHOCTh M3YUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAaYYHOU HANpaBJIE€HHOCTH, TAaK U T'YMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHPYEMOE TIPH H3YyUYCHUU OO0YyUYAIOIIUMHUCS
MOHSATUUHBIX OCHOB TEOMETPHUH U TOCTPOCHHUU IIEMOYKHU JJOTUUECKUX YTBEPKICHUI
B XOJI€ pEUICHUsI T€OMETPUYECKHX 3a/lady, YMEHUE BBIIBUIaThb U OMPOBEPraTh
TUNOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUH 3a/1ad €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTU U3 Kypca (PU3UKHU.

YMeHue OoprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEeX 00JIacTsIX NeATEeNbHOCTH 4enoBeka. OpHeHTalusi 4YelOBeKa BO BPEMEHHU M
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIMajJbHOrO ObITHSA, ¢dopma



OTPaKEHUSI OKPYXKAIOIIET0 MHpPA, YCJIOBHE YCIEUIHOTO IMO3HAHUS M aKTHBHOTO
npeoOpa3oBaHusl  JEUCTBUTENBHOCTH. OmNepupoBaHHE MPOCTPAHCTBEHHBIMH
oOpazamMu OOBEIMHSAET pa3Hble BHUABl Y4E€OHOM U TPYAOBOM JEATEIBHOCTH,
ABIISIETCS. OJHUM M3 MPO(ecCHOHANBHO BAXKHBIX KAadecTB, MOXTOMY aKTyallbHa
3a7aya (HOPMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOHN JAESITETbHOCTH IO MHOTUM HAIPaBIICHUSM.

Llenp ocBoeHuss mporpammbl yueOHoOro kKypca «leomerpus» Ha 0a30BOM
ypoBHE 00y4yeHuss — oO0uieoOpa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOyyaromuxcs  uepe3  oOecredeHHe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCTIONBb30BaHMUSI CHUCTEMAaTHYECKMX TEOMETPHUSCKUX 3HAHUH ©  JEeHCTBUH,
CHeM(PUIHBIX TEOMETPUH, BOZMOXKHOCTH YCIICIITHOTO MPOAOKEHHUS 00pa30BaHMS
0 CIIEIUAIEHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOJIb30BAHHEM I'€OMETPHH.

[IporpaMmma 1o reoMeTrpur Ha ©0a30BOM YpOBHE TMpeAHAa3HAYCHA JIJIs
00y4aroOUINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIIMNX 3HAYUTEIBbHBIX 3aTPYAHECHUN
Ha YpOBHE OCHOBHOTO oOmiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUECKUE YMEHUS, CBSI3aHHBIC
co crneuu@uKoil TeoOMeTpHUH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3YYUTh F€OMETpUI0 OoJjiee
riyOOKO, €clii B JajJbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B TE€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOTrpaMMbl  OOECIIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOCHHS  Kypca
«I"'eomerpuny» Ha 6a3oBoM ypoBHe B 10—11 kimaccax sBIsSroTCS :

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

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

e (opmupoBaHHe MpEACTaBICHUS O MHOTOTPAaHHUKAX M Telax BpPAIICHUS
KaK O BOXXHEWIIINX MAaTEMAaTUYECKUX MOJECISX, TO3BOJISIONINX OMUCHIBATH
¥ U3y4aTh Pa3HbIE SBICHUS OKPYKAIOIIETO MHPA;

e (opmupoBaHne yMmeHUsS pacrlo3HaBaTh Ha YEpPTEkKaX, MOJEIAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPAICHUS;

e OBJAJICHHE METOJaMH PELICHHUS 3a/1ay Ha MOCTPOEHUS Ha M300pakeHUsAX
IPOCTPAHCTBEHHBIX (DHUTYD;

e (opmupoBaHHEe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWEC  AITOPUTMAMH  PCIICHWs  OCHOBHBIX  THIIOB  3ajad;
dopmMupoBaHuEe yMEHHUS TPOBOJIUTH  HECIOXKHBIE  JOKa3aTeNIbHbIC
paccyXIeHusi B XOJl¢ PEIHICHHs CTEPeOMETPUUYECKUX 3aJad U 3adad C
MPAKTHYECKUM COJIEPIKaHUEM;



e pa3BUTHE MHTEJJIEKTYalIbHBIX u TBOPYECKUX crocoOHOCTEM
oOydJaromuxcs, TMO3HABATEILHONM  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS,

e (QopmMmupoBaHue (b yHKITMOHATBHOM IPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHUE paclo3HABaTh IMPOSBICHUS T€OMETPUUECKUX
NOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeH, GOpMyIUpOBaTh HX Ha S3bIKE
T€OMETPUH U CO37aBaTh TEOMETPUYECKUE MOJIEIH, IPUMEHSITh OCBOSHHBIN
FEOMETPUYECKUN amnmapaT Uil pelieHUus MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIIEHUBATH MOJTYUYCHHBIC PE3YIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIIIETCS BKIIIOYEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHWs 3ajlad, pellaeMblX Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIMPYET MPOTEKAaHHE MHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIeMy U3YUCHHUIO TIpeIMeTa.

[Ipennoutenue oTAAETCS HATISIAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
NPaKTUYECKON NesTENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
ydaluxcs B Kypce€ CTEpEOMETPUU NIPOBOAMUTCSA 3a CUET pEIIeHWs 3ajJad Ha
COo3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpPUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpaza MPOBOAUTCA C OMOPOW Ha
HATJIAIHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COJIEPHKAHUSA.

OcHoOBHBIE cojepkaTelbHble TUHUU Kypca «l'eomerpun» B 10—11 knaccax:
«MHuororpanHukmn», «lIpssMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tela BpaleHus»,
«BeKTOphl U KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacrpenensieTcs HE TOJBKO [0 COAEpKaTeNbHBIM JIMHUSIM, HO M MO rojam
00y4eHUS Ha YPOBHE CPEIHETr0 O0IIEro 00pa3oBaHuUs.

Coaepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
ocBOeHHS pabodeil mporpamMMbl, pacupeneaEHHBIM 10 ToJaM OOydYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIAJIEHUE TEOMETPHUCCKUMU
MOHSATHUSMHU U HaBBIKAMU OCYUIECTBIISIOCH MOCJIEAOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHUEM ITPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOIIlyI0 CUCTEMY T€OMETPUYECKUX MPEACTaBICHUN OO0Y4YaIOIIUXCS, pacIIUpss U
yriyosisist €€, 00pa3ysi IPOYHbIE MHOXKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha n3yuenne reometpun orBoaurcs 2 vaca B Henemo B 10 kimacce n 1 gac B
Henento B 11 kiacce, Bcero 3a jaBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IJIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLIUECS,
napajuleJibHble W CKpelMBamoIuecs mnpsamble. [lapamnenbHOCTs NPSAMBIX U
IUIOCKOCTE B  MPOCTPAHCTBE: NapajuIeNbHbIE NPSMBIE B  IMPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX; MApaUIeIbHOCTh NPSIMOM M IIOCKOCTH. YTJBI C
COHANpaBJIECHHBIMA CTOPOHAMHU; YroJ MEXAy NpSIMbIMH B IPOCTPAHCTBE.
[TapanienbHOCTB MJIOCKOCTEN: napa’suiesibHbIe MJIOCKOCTH; CBOMCTBa
napajuleNibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpOeHUEe CeYSHHIA.

[lepneHAUKyISPHOCTD MPAMON M IUIOCKOCTH: NEPNEHAUKYJIIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MPSMbIC IMAPAUICIIBHBIE W MEPHEHAUKYISPHbIE K IUIOCKOCTH,
[IPU3HAK I[EPHEHAUKYISIPHOCTA NPSAMOW M IUIOCKOCTH, TeOopeMa O MNpsIMOu
NIEPIICHAUKYIISIPHON IJIOCKOCTH. YTJbl B IPOCTPAHCTBE: Yroj MEXAY IPSMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroOJI, JIMHEHMHBIM yroJl  JABYTPAHHOIO  yIJia.
[leprieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 110 INIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTD.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOI'OTPAHHMKA, BBIITYKJIBIC
Y HEBBINMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
Mpu3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsMasi U HAKIOHHAS MPU3MBI, OOKOBasi U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSIMO YT OJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. l[lupamupa: n-yrompHas nupamuja, TpaHd U
OCHOBaHUE MHUPaMUJIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIbHAS U
yced€HHas nHupaMuaa. OJIEMEHThl Tpu3Mbl U nupaMunbl. [IpaBunbHbIe
MHOTOI'PaHHUKHU: MOHSATHE NMPAaBWJIBHOTO MHOTOTPAaHHMKA; MPAaBUJIbHAS IMPU3MaA U
MpaBWIbHAS THpPaMUIA; NpPaBWIbHAsA TPEYrojbHAS MNHPAMUIA W IPABUIbHBIN
teTpa3p; KyO. IlpencraBieHrne o NpaBUIBHBIX MHOTIOIPAHHHUKAX: OKTadp,
nonexa’ap u uxkocasap. CedeHnst npu3Mbl U TAPAMHUJIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIBHO TOYKH, IPSAMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHJIAX, MapaJUIeICHuIenax,
MPaBUWJIBHBIX MHOTOTPAHHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOLAJAb OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MNPAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPaMMIbI,
TeopemMa o MiIom@aau yceu€HHo mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
NUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTtpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue UITUHIAPUIECKON
MOBEPXHOCTH, OCh IWIMHIAPUYECKONW TOBEpXHOCTH. [lwimHAp: OCHOBaHHS W
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0pasyroIiue U BEICOTa; OCHOBAHUS M OOKOBAsi MOBEPXHOCTb.

Cdepa u map: 1UeHTp, paadyc, AUaMeTp; IUIONIA[b IMMOBEPXHOCTU CREphl.
Bzaumuoe pacrnonoxenue chepbl U MIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
I0IIA b Cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIPA U KOHYCA.

KoMmOuHanuy Tenm BpalleHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpaICHUS.

[Tonsitre 060 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO TMapajuienienumena u cienctBus u3z He€. OOBEM HUIUHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiMHApa (OapaJiiebHO M TEPHEHIUKYISIPHO OCH), CEUYEHUSs
KOHyca (MapajijieNbHOE OCHOBAHUIO W MPOXOASIIEE 4Yepe3 BEpIIUHY), CEUCHHS
miapa.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B mpocTpaHcTBe. Cl0oXKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXeHHe BEKTOpa Ha 4uciio. PazoxeHnne BeKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBuno mnapawienenunena. Pemienue 3agad, CBSI3aHHBIX C
MIPUMEHECHHEM TIpaBWi JACUCTBUUA ¢ BeKTopamu. IIpsmoyroisibHas cucrema



KoopauHaT B mpocTpaHcTBe. Koopaumnatel Bektopa. [lpocreiimme 3amauu B
KOOpJMHATax. YTon Mexay Bekropamu. CKalsipHOE NpPOU3BEIAEHUE BEKTOPOB.
Bbrunciienrne yriioB MexJy OpsIMbIMH M TJIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METO/I IIPU PEILIEHUU T€OMETPUUECKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3YyJbTAaThl OCBOCHHUS MPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUHA O0YYAIOIIETOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HA POCCHUICKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUUYHBIX CTPYKTYpP, SBIICHHM,
npolenyp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHCKON MaTEMAaTHUYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ITUX JOCTIKCHHH B JPYrUX HaykKaxX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C TIPAKTUYECKUM IPUMEHEHHEM JTOCTHKEHUN HAYKH U JICATEILHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKIIOYAS 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMaTUUYECKUM acCIleKTaM pa3jMyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MaTeMaTHYCCKHE 3HAHUSA B
HWHTEpecax 310poBoro u 6e3omacHoro odpasa KU3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHE, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U

OT/bIXA, perynspHas dbuznueckas aAKTUBHOCTH); buszrgecKoro
COBEpILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbIM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUIIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymeil mnpodeccuu M peanu30BbIBATH COOCTBEHHbIC JKU3HEHHBIC IIJIaHBI;



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKoJI0rn4YecKoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, IMOHUMAHHEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBHOM
Cpenbl, OCO3HaHWEM TJ00AaTBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMEHEHHE MAaTeMaTWYeCKMX 3HAHWW IS PEIICHHS 3a7ad B
00JIaCTH  OKpY)Karomed cpejbl, IUTAHHUPOBAHUS TOCTYIIKOB M OIICHKA UX
BO3MOXXHBIX TIOCIICJICTBUH JIsI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TPAaKTHUKW, IOHUMaHHUEM
MaTEMaTUYCCKOM HAyKh Kak cQepbl YeIOBEUECKOW JEATCIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYMMOCTH JIJII PA3BUTHS IMBWJIM3AIMU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCILHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIe Pe3yJabTaThl OCBOSHHUS MPOrpPaMMbl YU4eOHOTO MpeaMera
«MaTtemaTuka» XapaKTepHU3YyIOTCA OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OeliCcmBUAMU, YHUBEPCAbHBIMU PeCYNAMUBHBIMU OeUCTNEUIMUL.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 00OVUAIOWUXCs (0CB80eHUe
Memo0o08  NO3HAHUSL — OKpPYJCawe2o0  Mupa;,  NpuUMeHeHue  J02UYecKUux,
uUccie008amenbCKux onepayull, ymeruil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1ecTBUS:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKM MaTEeMaTUUECKUX
00BEKTOB, TOHATHHA, OTHONICHWH MEXAy MOHATHUAMH; (HOPMYITHUPOBATH
ompeieieHUs] TOHSATHUM; yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KIaccu(uKanum, OCHOBAaHUSA IS OOOOIICHUS W CpPAaBHEHUS, KPUTEPUHU
MPOBOJIMMOTO aHAJIN3A;

e BOCIpUHUMATh, (POPMYyIHpPOBaTH W  MPEOOPaA3OBBIBATH  CYXKICHHS:
YTBEPJAUTEIbHBIE W OTPHUIATENIbHBIC, €AMHUYHBIC, YaCTHBIE M OOIIUE;
YCJIOBHBIC;

e BBUIBJITH  MaTeéMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeursi B (akTax, JaHHBIX, HAONIOJCHHUSAX U YTBEPKICHHIX;



npeajiaraTb ~ KpUTEpUM I BBIABJICHHUS  3aKOHOMEPHOCTEH U
[IPOTUBOPEYHNIL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTHYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crnoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapMaHTOB pEIICHUs, BbIOMpAaTh HaumOoJiee MOAXOASIMA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUIA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh  MCKOMOE M  JaHHOe, (OpPMHUpPOBATH  THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEM MaTeMaTHYeCKOro
0o0BeKTa, SBJICHHS, TPOIECCA, BBISABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SBJICHUSIMH, POIIECCaAMU;

e CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, UCCIIEIOBAaHUS, OIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIJIBUTATH
MIPENONIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmaumeii:

e BBUIBJIATH JeUUUTH UHOOPMALIMU, JAHHBIX, HEOOXOIUMBIX Jii OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMALIIIO
pa3IUYHBIX BUIOB U (JOPM IIPEACTABIICHHUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, PEACTABIATH €€ B pa3iu4HbIX (popmax,
WUTIOCTPUPOBATh IpaUUIECKH;

e OLICHUBATH HaJEKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMyHUKamueHwvle Oelicmeus, o0becneyusarom

chopMUpOBaAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUJUXCAL.

Oo0wmenne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLEHHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHMCBMEHHBIX TEKCTAX, JABaTh IOSACHEHUS I10
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATH IOJYy4YECHHBIA PE3YyJIbTaT;

B X0JIe 00CYXAEHHs 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, pelIaeMon 3a1a4u, BbICKa3bIBaTh UJIEHU, HALIEJICHHbIE HA TIOUCK
pElIEHNs; COMOCTABJIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JHMAJIOra, OOHApYyXUBaTh pa3zjiMuMe U CXOJCTBO MO3ULMUH; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  pPE3yJNbTaThl  PEMIEHUS  3aJaud,  JKCIIEPUMEHTA,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YYETOM 3aJ]1a4 MPE3EHTALMN U 0COOEHHOCTEN ayAUTOPHUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW  H
WHAVUBUAYaTLHON paOOTHI IPU PEIICHUN YYCOHBIX 3a7a4; MPUHUMATD I1eJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThl, pacrpenesaTh BUABI padoT, JOTOBApUBATHCS, 00CYKIaTh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B TPYIIOBHIX hopMax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl W
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYTUMH WICHAMH KOMAaH/IbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO KPHTEPHSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanonvie  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUs 3a]1a4, BEIOUPATh CIIOCO0 peIeHus
C y4€TOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH IIO3HABAaTCIBbHOW pe(dIeKCHH KaKk OCO3HAHHS
COBEPIIAEMBIX JEHCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJISI Tpoliecca H
pe3ysibTaTa peluieHus MaTeEMaTUYEeCKOW 3a/1a4u;

NPEABUJIETh TPYAHOCTH, KOTOPbHIE MOTYT BO3HUKHYTh MpPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLCHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IIPUYUHBI TOCTUIKECHHSI WIM HEIOCTHKECHHUS PE3YJIbTaTOB JESTEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsAMasi, TNIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEUICHUU
r€OMETPUYECKHUX 3a/1a4.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCIOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJI, TPaHU ABYIPAHHOTO Yria,
pedpo NBYrpaHHOTO YIJIa; JIMHEWHBIA YroJl JIBYTPaHHOTO YIJja; TpajayCcHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBINYKJIBIH W HEBBITYKJIBIHA
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, PABWIBHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIC BHIbI MHOTOT'PAHHUKOB (NHpaMuaa; TMpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KiaccupunmpoBath ~ MHOTOTPaHHUKH, BHIOMpAas ~ OCHOBaHUSA  JUIS
KiaccupuKkauy (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAaHHUKH; IPAaBUIBHBIC
MHOTOTPaHHUKH; TIPSMBIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUTIBI TOCTPOSHUS CEUCHU M, UCITOIB3Ys METOT CICOB.

Ctpouth CEUYEeHHMST MHOTOTPAHHUMKOB METOJIOM  CJICJOB, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PHCYHKOB IMPOCTHIX OOBEMHBIX (DHUTYpP: BH
CBEpXY, COOKY, CHU3Y.

PemaTe 3aaun Ha HAX0XKJACHHUE TEOMETPHUUECKUX BEJIMUYMH IO 00pasiaM uin
aqropuTMaM, TPUMEHSS HW3BECTHBIE AHATUTUYECKUE METOJbl MPH PEIICHUH
CTaHJIAPTHBIX MaTEMAaTHYECKUX 3a7ad Ha BBIYUCICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TTPSIMBIMH.

Pemrate 3a1aun Ha HAXO0XKACHHUE TEOMETPHUUECKUX BEJIUYHH IO 00pasiaM uiu
ajJropuTMaM, NPUMEHSS U3BECTHBIC AaHAJWTUYECKHE METOABl TIPU pEIICHUHU
CTAaHIAPTHBIX MaTEeMaTHMYECKMX 3a7ady Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TIPSAMBIMH, MEXIYy MNPsIMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Boruncnsate 00bEMBI U TUIOMIAIA MOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ TpUMEHEHueM (QOpMyJ; BBIYUCIATH COOTHOIICHUS MEXIY
IJIOIIA/ISIMU TTIOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATUSIMU: CHUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HHTEPIPETUPOBATH HH(POpMAIMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue (QakThl JJISI PEHICHUS CTEPEOMETPUUYCCKUX
3a71a4, MPEANOoNaralMx HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbl B IBHOU (hopme.

[IpumensATh OPOCTEWIIME MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

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

[IprMeHATh TMOJIyYEHHBIC 3HAHHWS Ha IPAKTUKE: AHAJIU3UPOBATH PEAIbHBIC
CUTyallud W TIPUMEHSATh HW3YyYEHHbIE IIOHATHUS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, MWCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUIN U TEOpEM, arrapara ainreopbl; pemarhb
IIPAKTUYECKUE 3a7]a4H, CB3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs MOBEPXHOCTh, OOpasyroiue
IUIMHJIPUYECKON  MOBEPXHOCTH;,  LMUJIWHAP,  KOHUYECKass  IMOBEPXHOCTH,
oOpa3yrolue KOHUIECKO MOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYCHHS TEJl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacroioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CEIrMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJOI, OCHOBaHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATUSIMU: MHOTOIPAHHUK, BIHCAaHHBIN B chepy u
OMMCaHHBI OKOJO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIONIAJIMU MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEll.



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

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
buryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpalllCHUSI.

N3Bnekarh, WHTEPHNPETUPOBATH U NPeoOpa3oBBIBATH HHMOpPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTABICHHYIO0 Ha 4YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO MapajiesienuIeaa.

OnepupoBaTh NOHATUSMHU: JIE€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YKCIIO, YTOJI MEXKITY
BEKTOpaMHM, CKaJsipHOE TIPOM3BEJICHUE, PAaCKIaJbIBaTh BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (akThl I PEIIEHUS CTEPEOMETPUUECKHUX
3a/1a4, IPEANOJarallinX HECKOIbKO IaroB PELICHUs, €CIIU YCIOBUS IPUMEHEHUS
3a/1aHbI B IBHOU (hopme.

Pemate mpocreliline reoMeTpUyYECKHE 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJICHUE T€OMETPUUECKUX BETUYHMH MO 00pasiiaM WK aJropuTMam, MpUMeEHss
M3BECTHBIE METO/IBI ITPY PELICHUM CTaHAAPTHBIX MaTEMaTUUYECKUX 3a1a4.

[IpumeHaAT, mpocTeMe NPOrpaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOoAUTE TpPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYyYEHHBIC 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAJbHBIC
CUTyallUM W NPUMEHSATh HM3YYCHHBIE TMOHATHS B IMPOLECCE ITOMCKA PELICHHS
MaTeMaTudeckd C(HOpMyTUpPOBAHHOW MPOOJIEMBI, MOJCIUPOBATh pPEaTbHbBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCIIOJIb30BaHUEM F€OMETPUUECKUX MOHATHHN U TEOPEM, amnmnapara ainreOphl; pemarh
MPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOXKIECHUEM T€OMETPUUYECKUX BEJIUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 10
) [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 9
[TapanienbHOCTh NPSAMBIX U MJIOCKOCTEN
3 HepneH)IminpHOCTb TIPSIMBIX U 2 7
IJI0CKOCTEH
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 3
5 MHororpaHHuKH 11 1 7
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1 4
7 [ToBTOpEHME: CeUEHHUs], pACCTOSIHUA U YTJIbI 4 1 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 32




11 KVIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE

HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )

NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE

padoThI padoTsbI
pecypcsl

Tena BpameHus 12

OO6bEMBI TEN 5 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpEeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

OCHOBHBIE ITIOHSITUI CTCPCOMETPHH: TOUKA,
npsimasi, INOCKOCTh, TpOoCcTpaHcTBo. [IpaBmia
M300paKeHNs Ha PUCYHKAX: U300paKeHHUs
HHOCKOCT@I)’I, nmapajyiCJIbHBIX MPAMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

07.09.2023

IlousThs: MEpECCKaromMreECs IMI0CKOCTH,
nepeceKarommecs npamMas U MiI0CKOCTb

07.09.2023

IlousTus: MEPpECCKAOIMECH IIIIOCKOCTH,
nepeceKarommecs npamMas U MmI10CKOCTb

14.09.2023

3HaKOMCTBO C MHOTOI'PaHHUKAMH,
n300pakeHue MHOTOI'PaHHUKOB Ha
PUCYHKAX, Ha MPOEKIIMOHHBIX YePTEKaX

14.09.2023

HavanbHble cBeieHus 0 Kyoe U mupamue,
ux pa3Beéptku u Mojenu. CeueHus
MHOTOTPaHHUKOB

21.09.2023

HavanbsHble cBeieHus 0 Kyoe U mupamue,
ux pa3Beéptku u Mojenu. CeueHus
MHOTOTPaHHUKOB

21.09.2023

[TousiTHE 00 AKCHOMATHYECKOM MOCTPOCHUHN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

28.09.2023

[TousiTHE 00 AKCHOMATHYCCKOM MNOCTPOCHUHN

28.09.2023




CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U 05.10.2023
CJIEJICTBUS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH
10 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U 05.10.2023
CJIEJICTBUS U3 HUX
B3anMHOe pacnosiokeHue npsIMbIX B
11 IIPOCTPAHCTBE: MEPECEKAIOIINECS, 12.10.2023
napajuleNibHble U CKpPEIIUBaIOIIUecs IpsIMble
[TapanienbHOCTh MPSAMBIX U TUIOCKOCTEN B
12 MIPOCTPAHCTBE: MapajiebHbIe HpSII\fI)Ie B 12.10.2023
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B
13 npocTtpanctse: [lapamnensHOCT pAMON 1 19.10.2023
IJI0CKOCTH
14 VYTIubl ¢ COHanpaBJIEHHBIMA CTOPOHAMHU 19.10.2023
15 Yroa Mexay NpsSMbIMU B IPOCTPAHCTBE 26.10.2023
16 Yroa mexay NpsSMbIMU B IPOCTPAHCTBE 26.10.2023
7 [TapannenbHOCTH MIOCKOCTEH: 09.11.2023
napasuieNbHble MI0CKOCTU
18 CBoiicTBa napajieibHbIX IIOCKOCTEH 09.11.2023
19 [Ipocreiire npocTpaHCTBEHHBIE (PUTYPHI HA 16.11.2023
IUTOCKOCTHU: TETpadp, KyO, napasiesenumne
20 [TocTpoenue ceuenuit 16.11.2023
21 ITocTpoenue ceueHni 23.11.2023




KontponsHas padora o teme Nel"[Ipsimbie u

22 IJIOCKOCTH B pocTpaHcTBe. [lapamiensHocTh 23.11.2023
HPSIMBIX U IJIOCKOCTER"

2 [lepneHUKYISIPHOCTD NPSAMOM U IUIOCKOCTH: 30.11.2023
MIEPIEHIUKYJIIPHBIE MIPSIMbIE B IPOCTPAHCTBE

24 [IpsimMble nTapajuiebHBIEC U 30.11.2023
MEPIEeHIUKYIIPHBIE K IJIOCKOCTU

75 [IpsiMble mapayienbHbIe U 07.12.2023
MEPIEeHIUKYIIPHBIE K IIJIOCKOCTU

26 [Ipu3Hak nepneHaAuKyIIPHOCTH IPSIMOM U 07.12.2023
MJI0CKOCTH

7 [Ipu3Hak nepneHaAuKyIspHOCTH IPSIMOU U 14.12.2003
MJIOCKOCTH

)3 TeopeMa o mpsMOU NEPIICHANKYIISIPHOMN 14.12.2023
IIJIOCKOCTH

29 TeopeMa o mpsMOI NMEPIICHANKYIISIPHOMN 21.12.2003
IIJIOCKOCTH

30 TeopeMa o mpsMOM NMEPIEHANKYIISIPHOMN 21.12.2003
IIJIOCKOCTH
[lepneHauKyIIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT 28.12.2023
MpsIMOM JI0 MIIOCKOCTH
[lepneHuKyIIslp ¥ HAKIIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT 28.12.2023
MIPSIMOM JI0 IJIOCKOCTH
[lepnieHIuKyIIIp 1 HAKJIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 11.01.2024

HpﬂMOfI A0 IINIOCKOCTHU




[lepnenuKyIsip ¥ HaKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT 11.01.2024
HPSIMOM 10 IIJIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YTOJ MEXIY IPSIMON 18.01.2024
U IJIOCKOCTBIO

36 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi 18.01.2024
JBYTPAHHOTIO yIila

37 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi 75.01.2024
JBYTPAHHOTIO yIiia

18 [lepneHIUKyYIAPHOCTD MIIOCKOCTEM: np1:13HaI< 75.01.2004
MEPIEeHIUKYIIPHOCTU JBYX IIOCKOCTEH

39 [lepneHIUKYIAPHOCTD MIOCKOCTEH: np1:13HaI< 01.02.2024
MEPIEeHIUKYISIPHOCTU JBYX IMIIOCKOCTEH

40 [TepieHAMKYASIPHOCTD MIOCKOCTEM: HpI:ISHaK 01.02.2004
MEPIEHIUKYISIPHOCTH IBYX IIJIOCKOCTEN

41 TeopeMa o TpEX nmepneHAUKYIsIpax 08.02.2024

42 TeopeMa o TpEX nmepneHAUKYISIpax 08.02.2024

43 TeopeMa o TpEX nepneHAUKYISIpax 15.02.2024
KontponsHas pabota no temam

“ uHepHeHI[I{IiyJ'U'['pHOCTB OpsSMBIX U 15.02.2024
mIockocTel" U "YTibl MEXly NPSIMBIMU U
MJIOCKOCTAMU"
[lonATHE MHOTOTrpaHHUKA, OCHOBHbIE

45 3JIEMEHThl MHOTOTPaHHUKA, BBIHYKJ'I%IG u 9 02,2024
HEBBIITYKJIble MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA

46 [Ipu3ma: n-yronpHas npu3ma; rpaHu U 2 02.2024

OCHOBAHUA IMPU3MBI; ITpAMad U HAKIIOHHAA




pu3Mbl; OOKOBAs U TOJHAS IOBEPXHOCTh
IIPU3MBI

47

[Tapamrenenunen, IpsIMOYTOJIbHBII
napajJleJIenuIe]l ¥ ero CBOMcTBa

29.02.2024

48

[Inpamuia: n-yrojibHasi IMpaMua, TPaHu U
OCHOBaHHUE NHpPaMU/Ibl; OOKOBAs U MOJIHAS
IIOBEPXHOCTh IUPaMU/JIbI; IIPAaBUIIbHAS U
yceu€HHas nmupaMmuaa

29.02.2024

49

[IpaBuIBHBIE MHOTOTPAHHUKU: TIOHSITHE
MPAaBHILHOTO MHOTOTPAaHHUKA; IPaBUIIbHAS
pHU3Ma U TpaBWIIbHAS THPaAMH/IA;
MpaBHIIBLHAS TPEYTOJIbHAS TUPAMUATIA U
MIpaBUWJIbHBIN TETpadIp; KyO

07.03.2024

50

[IpencraBneHue o MpaBUILHBIX
MHOTOTPaHHUKAX: OKTadp, JOJICKAdIP U
HUKOCadIP.

07.03.2024

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIHO TOYKH, IPSMOM, TIOCKOCTH.
DneMEeHTbl CAMMETPUU B TUpaMUIaXx,
napajuieNienune1ax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

14.03.2024

52

Brruncnenue 31eMeHTOB MHOTOTPAaHHHUKOB!
pE€Opa, TuaroHaiu, yribl

14.03.2024

53

[Tnomaab 60KOBO¥ MOBEPXHOCTH M IOJTHOM
MMOBEPXHOCTH MPSAMOM ITPU3MBI, IUIOIIA/Ib
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSAMOMN IPU3MBI

28.03.2024

54

[Tnomaas OOKOBOM MOBEPXHOCTH U

28.03.2024




IMOBEPXHOCTH MPABUIIBHOW MUPAMU/IBI,
TeopeMa O IJIOoaau OOKOBOM MTOBEPXHOCTH
YCEUYEHHOM MUpPaMU/IbI

KonTtposnsHas paboTa o teme

55 1 04.04.2024
"MHororpaHHuKu"
56 [onsitue 06 06BEME 1 04.04.2024
57 O06bEM TUpamMuIbI 1 11.04.2024
58 O06bEM TUpamMuIbI 1 11.04.2024
59 O06bEM TUpamMuIbI 1 18.04.2024
60 O06bEM TUpaMuIBI 1 18.04.2024
61 O06BEM TIPU3MBI 1 25.04.2024
62 O06BEM TIPU3MBI 1 25.04.2024
63 O06BEM TTPU3MBI 1 02.05.2024
64 KonTtponbHas pa6"oTa o Teme "OO0BEMBI | 02.05.2024
MHOTOTPaHHUKOB
[ToBTOpEeHME, 0600IIIEHNE CHCTEeMaTH3aITUs
65 3HaHu#. [locTpoeHue ceueHmii B 1 16.05.2024
MHOTOTpaHHUKE
[ToBTOpEeHUE, 0000IIEHNE CHCTEeMaTH3aITUs
3HaHUM. Beryucienue paccTosIHU: MEXK Y
66 JBYMSI TOUKAaMHU, OT TOUKHU JO NPSIMOM, OT 1 16.05.2024
TOYKH JI0 TMJIOCKOCTH, MEKTY
CKPEIIHMBAIOIIUMHUCS TPSIMBIMU
67 Hroropas koHTpoJIbHAs paboTa 1 23.05.2024
[ToBTOpEHue, 0600IIeHNE CUCTEMATH3AIIHS
63 3HaHUH. BeI4KCIIeHHE YyIII0B: MEXIY | 73.05.2004

CKPpCHIUBAOIHUMHUCS ITPAMBIMHA, MCKIAY
HpHMOfI " IUNIOCKOCTBIO, IBYI'PAHHLIX YIJIOB,




YIJI0B M@Ky MII0CKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

32




11 KVIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH CHephl

B3aumHoe pacnosnoxenue cepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pasyromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMITHMHIPUYCCKON
MOBEPXHOCTH

Hunuuap: ocHOBaHMS M OOKOBast
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IUIoIIa s OOKOBOM M ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne MuiIMHAIpa Ha TII0CKOCTH.
PazpépTka nmnuaapa. CeyeHus

IUIUHIPA (TTIOCKOCTBIO, TapalIeIbHOM
WM MIEPIEHAUKYISIPHOI OCH IIMIIMHAPA)

Konunueckas noBepXHOCTh, 00pa3yromiue
KOHMYECKOU MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIMHa,

o0pasyromias 1 0ck; IIOMAAb OOKOBOW U

IIOJTHOW ITOBEPXHOCTH

YceuéHHbli KOHYC: oOpasyrouue u
BBICOTA, OCHOBAaHUS U OoKkoBast
IIOBEPXHOCTH

10

N300pakenne KOHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca
(TIOCKOCTHIO, MapaTIICIbHON

OCHOBAHUIO, U TIJIOCKOCTHIO, POXOISAIIEH

yepe3 BEpUINHY)

11

KomMOunarus ten BpaiieHus u
MHOTOTPaHHUKOB

12

MHOrorpaHHuK, OMUCaHHBIA OKOJIO
cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpalICHUS

13

TTousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeN

14

O06BEM IIUIMHAPA, KOHYCa

15

O06bEM 11apa u wiomaas chepsl

16

[TonoOHbIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXAY ILIOIAIMHU

MMOBEPXHOCTEH, 00bEMAMU TI0TI00HBIX TEIT

17

KontponpHas padota o temam "Tema
Bpamenus" u "O6beMsl Ten"

18

BeKTOp Ha INIOCKOCTHU U B TPOCTPAHCTBC

19

CnoxxeHue U BbIYUTaHHE BCKTOPOB

20

YMHOXKEHHE BCKTOpPa Ha YUCJIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajiesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsiMoyroipHas cucTeMa KOOpIMHAT B
npocTtpancTBe. KoopaumHaThl BEKTOpA.
[Ipocreiimume 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MPOU3BEICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y NpsMbIMU U
IIJIOCKOCTSIMHA

26

KoopnHaTHO-BEKTOPHBIM METOI TPU
pELIeHUH TeOMETPUUECKUX 3a/1a4

27

KonTtponsHas padota o teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHBIC
¢urypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEeHUE, 0000IICHNE 1
cucreMmarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600IICHNE U

31 cUCTeMaTH3alus 3HaHUi. 3aiauu 1
TUTAHUMETPUH U METObI UX PEIICHHUS
[ToBTOpEHUEe, 0000IICHNE U

0 cucremMaTru3anus 3HaHui. OCHOBHBIE !
¢burypsl, (hakThl, TEOPEMBI Kypca
CTepeOMeTpUHr

33 Hrorosas koHTposbHas paboTa 1

34 [ToBTOpEHue, 06001EeHNE U |
cHCTeMaTH3aIHsI 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacsas JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkiuonepHoe oomecto M3narensctBo «IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
I'eometpus, 110-11:yueOnuk s 001eo0pazoBaTeabHBIX OpraHu3alnii:0a30BblIi

u yrnyonéunsiii ypoBuu/JI.C.Atanacss u np.,-M:Ilpocsemenue,2021r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

https://onlinetestpad.com
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