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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAAapTa CpeaHEro oo61Iero oopasoBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBIBIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOPAa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH 00YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GOpMHUpPOBaHUSA (YHKIIMOHAIBHOW MAaTEMaTHYCCKOU
IPaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYIITHOCTH M IPOUCXOXJICHHH T'€OMETPHYCCKHUX
aOCTpaKIMi{, COOTHOIICHHH pPEaJIbHOTO M HJACAIBHOIO, XapaKTepe OTPaKCHUs
MaTEMaTUYECKOM HAyKOW SBJIIGHUH W TIPOLIECCOB pPEAbHOTO MHpa, MeCTe
ICOMETPUHU B CUCTEME HAyK M POJIM MAaTEeMAaTHYSCKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKKe KadeCTB MBIIUICHHUS, HCOOXOMUMBIX JJIS aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['ecomeTpust SBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaKk OOECIeYrBAeT BO3MOXKHOCTh H3YYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TIPU H3YUYECHUU OO0YUYaAIOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH U MTOCTPOSHUHU LIETIOYKHU JTOTHIECKUX YTBEPKIACHUI
B XOJIE peIIeHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OMPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA MPU PEIICHUH 3a7a9 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpHUeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00acTSIX AEATENBHOCTH dYeloBeka. OpueHTausi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIUAIBHOTO ObITHS, (opMa
OTPaXCHUS OKPYIKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO



npeoOpa3oBaHusl  JEUCTBUTENBHOCTH. OmNepupoBaHHE MPOCTPAHCTBEHHBIMH
oOpazamMu OOBEIMHSIET pa3Hble BUAbl YYEOHOM U TPYIOBOH JESITEIBHOCTH,
ABISIETCS OAHUM U3 TPOPECCHOHATBHO BAXKHBIX KAadyecTB, MOATOMY aKTyaJbHa
3ajadya (HopMUpOBaHUA y OOYYaIOIMMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI Kak
Pa3HOBHIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH EATEILHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHuss mporpamMmbl yueOHoOro kypca «l eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOyyaromuxcs  uepe3  obOecriedeHHe  BO3MOXKHOCTH  NPUOOPETCHHS |
UCTIONBb30BaHMUSI CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHWH W JICHCTBUN,
cenUIHBIX T€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJIOHKEHHUS 00pa30oBaHMs
0 CIIEIUAIEHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOIb30BAHHEM T'€OMETPHUH.

[IporpamMmMa pa3paboTaHa B COOTBETCTBHU C :

o @enepanbHbiM  3akOHOM  OT  29.12.2012 Ne 273-®3 «O06
obOpazoBanuu B Poccuiickoii denepanuny;

o (denepanbHBIM TOCYIapCTBEHHBIM 00pPa30BAaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 0011ero o0pa3oBaHMs, yTB. NpPHUKa30oM MMHHIPOCBEIICHUS
Poccun ot 31.05.2021 Ne 287 (manee — ®I'OC O00-2021);

o (enepanbHbBIM TOCYAApCTBEHHBIM OOpPAa30BaTEIbHBIM CTaHIAPTOM
cpenHero o0uiero oopa3oBanus, yTB. IpukazoM MunoOpHayku Poccun ot
17.05.2012 Ne 413

o dbenepanbHOil 00pa3oBaTEILHON MPOTPaMMON CpeaHero oOIIero

oOpa3zoBaHus, yTB. Impukazom MunHnpocsemnienus Poccun ot 18.05.2023
Ne 371

[Iporpamma 10 reomeTpuu Ha 0a30BOM YypOBHE IpeaHA3Ha4YeHa IS
oOy4JarommXxcs CpeHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAUNTEIBHBIX 3aTPYAHCHHM
Ha YpOBHE OCHOBHOTO o0miero oopasoBanus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YpOBHE JTOJDKHBI OCBOUTH OOIME MaTeMaTHYEeCKHE YMEHHsS, CBS3aHHBIC
co crnenuPuKoil TEOMETpHUH U HEOOXOJUMBIE IJsi KU3HA B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh H3yYUTh T€OMETPHUIO Ooee
rIIyOOKO, €Clii B JaJdbHEHIIEeM BO3HMKHET HEOOXOIUMOCTh B TE€OMETPHUYECCKUX
3HAHUSX B MPOPECCUOHATBHON JEATETHHOCTH.

JlocTikeHne TEenr OCBOGHUS TMPOTPaMMBI  OOECIIEUYMBACTCS PEIICHUEM
COOTBETCTBYIOIIUX 3adad. [IpHOpUTETHBHIMH 3aJa4aMH  OCBOCHHS  Kypca
«I"'eomerpumn» Ha 6a30BoM ypoBHE B 10—11 knaccax siBnsroTC:



e (QopMHpOBaHME TPEACTABICHUS O TEOMETPUU KaK 4YacTh MHPOBOU
KYJIbTYPbI U OCO3HAHUE €€ B3aUMOCBA3U C OKPYKAIOIIUM MUPOM;

e (QopMHpOBaHHE TPEACTABICHUS O MHOTOTPAHHHMKAX W TejJaxX BpalleHUs
KAaK O BaXXHEUIIMX MAaTEMAaTHUYECKUX MOJEIAX, MO3BOJSIONIUX OMUCHIBATH
Y M3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (QopMHpOBaHME YyMEHHUS paclo3HaBaTh Ha YEpPTEkKax, MOJEIIX U B
pealbHOM MUpPE MHOTOTPAHHUKH U TEJa BPAIICHUS;

e OBJIQJICHUE METOJAaMU PEIICHUS 3a]ay Ha TOCTPOEHHUS Ha U300pakKeHUsIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (QopMHpOBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMU TMOHATUSIMH O
MHOTOTPAaHHUKAX U TEJaX BPAII€HUs U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAQJCHHUE  QITOPUTMAMU  PCIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopmMupoBaHue  yMEHHS  TPOBOAUTH  HECIIOXKHBIE  JOKa3aTeJIbHBIC
paccyKJIeHUs B XOJI€ PEUIEHUs CTEPEOMETPUYECKHX 3aJad U 3a7ad ¢
MPAKTUYECKUM COJIEP)KAHUEM;

e Ppa3BUTHE MHTEJJIEKTYyalbHbIX u TBOPUYECKHUX CrocoOHOCTEM
oOydJaromuxcs, TMO3HABaTEJIbHOW  aKTUBHOCTH,  HCCIEAOBATEIBCKHUX
YMEHUW, KPUTHYHOCTH MBILJIEHUS;

e (opmupoBanue G yHKIHOHATBHON I'PAMOTHOCTH, pEIEBaHTHOM
FEOMETPUM: YMEHHE pAaCHO3HAaBaTh IMPOSBICHUS T'€OMETPUUECKUX
NOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHBIX IKU3HEHHBIX
CUTYyallUsIX M TPU HU3YYEHUU JIPYTrUX Yy4eOHBIX NPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEM M 3aKOHOMEpHOCTEeH, (OpMYyJIHpOBaTh HMX Ha S3BIKE
TEOMETPUH U CO3AaBaTh T€OMETPUUECKUE MOJIEIIH, TPUMEHATh OCBOCHHBII
FEOMETPUYECKUN amnmapaT Uisl PEUIeHUs NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLIEHUBATH MTOJTYUYEHHbIE PE3YIIbTATHI.

OTAM4YUTENBHON OCOOEHHOCTBIO MPOrpaMMBbl SIBIISIETCS BKIIOYEHUE B KYypC
CTEpEOMETPUM B Hayajle €ro M3y4YeHus 3aJay, peEIIacMbIX HAa YPOBHE
WHTYUTHBHOTO TIO3HAHUSA, ¥ OTPEEIEHHBIM 00pa30M OpraHu30BaHHas padoTa Ha
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M IMPOCTPAHCTBEHHOTO
MBIILIJICHHS, CTUMYJIUPYET NMPOTEKAHUE MHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YUEHUIO ITPEIMETA.

[Ipenmoutenne oTAAETCS HATIAAHO-KOHCTPYKTUBHOMY METOy OOY4YEeHUS, TO
€CTh TEOPETUUYECKUE 3HAHUS MMEIOT B CBOE€H OCHOBE YYBCTBEHHOCTH IMPEIMETHO-
MMPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
y4yaluxcsa B Kypce CTEpPEOMETPUM MPOBOJAMTCSA 3a CYET pPEHICHHsS 3a7ad Ha
CO3JJaHH€  TMPOCTPAHCTBEHHBIX  00pa3oB M  3aJa4y Ha  ONEPHUPOBAHUE
MpOCTpaHCTBEHHbIMU oOOpazamu. CosznaHue oOpaza MPOBOAMUTCS C ONOPOM Ha



HarJIAIHOCTh, @ OINEpUpPOBaHME OOpa3oM — B YCIOBUSAX OTBICYEHHUS OT
HaIJIAIHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 UCXOJAHOIO COACPKAHUS.

OcHOBHBIE cozaepiKaTenbHble TUHUU Kypca «l'eomerpum» B 10—-11 kmaccax:
«MHororpanHukmn», «IIpsiMble U TUIOCKOCTU B MPOCTpAaHCTBE», «Tena BpameHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPAaHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHMIM
pacnpenensieTcss He TOJbKO IO COJEp)KaTeIbHbIM JIMHUSAM, HO W MO ToJAaM
0o0y4eHHs Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHuUs.

Copnepxxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE NPEIMETHBIM pe3yJbTaTaM
OCBOEHHS paboyeil mporpamMmbl, pacnpelelEHHbIM [0 TrojJaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakuM oOpa3oM, 4YTOObI OBJIaJIEHUE TIECOMETPUUYECKUMHU
HNOHSTHSIMHU U HaBbIKAMH OCYIIECTBIISIIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAIIUCH B
oOLIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YyYarouuxcs, pacuiupss u
yrayOssisi e€, o0pasysi IpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reometpun orBoauTca 2 yaca B Henento B 10 knacce u 1 yac B
Heento B 11 kimacce, Bcero 3a iBa rojia ooydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKArOIIUecs,
napajuleJbHble M CKpeluuBaromuecs npsMsie. llapamiensHOCTs NOpPSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MaApajyleibHbIE IIPSAMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NPsIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM IapaJijieibHbIC IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [Ipocrteiimue mpocTpaHCTBEHHbIE (GUTYpPHI  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; moCTpPOSHUEe CeYSHHI.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE NPSAMBIE B
IIPOCTPAHCTBE, MPAMBIE IapaUICJIbHBIE M IEPHEHIUKYISAPHBIE K IUIOCKOCTH,
IPU3HAK MEPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O NpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HPSAMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAaHHOIO  yrija.
IlepnieHaAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH J10 IIJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHUKA, BBIIYKIIbIC
Y HEBBIYKJIbIE MHOTOI'PaHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIenunes; U ero cporcrsa. Ilupammpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBAs M MOJHAS TIOBEPXHOCTh MUPaMUbL; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIbHAS IMpPAaMHJA; NPABUIIbHAs TPEYroJibHas INHPAMHUAA W TPABUIIBHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nonexa’ap u ukocasap. CeyeHus NprU3Mbl U TUPaAMULBI.



CumMmeTpuss B NIPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUIOCKOCTU.  DJNEMEHTbl CUMMETPUM B  NOHUpaMHJax, Napajlielenunenax,
MPaBUJIBHBIX MHOTOTpaHHUKAX.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
TeopemMa o MiIom@aau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJsia BpalieHus

HunuHaapudeckast MMOBEPXHOCTD, obOpazyroriue UTUHAPUICCKON
MOBEPXHOCTH, OCh UIMUJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: OCHOBaHUWS U
OOKOBasi TMOBEPXHOCTh, OOpasymollas M OCh, IJIOMAAs OOKOBOW U TMOJHOM
TOBEPXHOCTH.

Konnyeckas moBepXHOCTh, 00pa3ylolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHMYECKON moBepxHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIiue U BEICOTa; OCHOBAHUS M OOKOBAs MOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, TUAMETp; TUIONIATb IOBEPXHOCTH C(EpHI.
Bsaumuoe pacrnonoxenue chepsl U IIOCKOCTH; KacaTeabHas MIOCKOCTh K cepe;
TI0IIA b Cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAHHBIA OKOJO cdepsl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpAIIICHMS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Tenl. Teopema 00 00BEME
MpSIMOYTOJILHOTO TMapajuienenunena v ciaeAcTBusd u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMIEHUS MEXKAY IUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenust nwiIMHApa (HapaJieIbHO W TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuielbHOE OCHOBAHHUIO U MPOXOSIIEe 4Yepe3 BEPIIMHY), CECUCHUS
mapa.



BexTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mnockocTy U B mpocTpaHcTBe. CII0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4ucio. Pa3iokeHue BekTopa 1o TpEM HEKOMIUIAHAPHBIM
BekropaM. IlpaBuiio mapamuienenunena. Pemenwe 3amgay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUi JACUCTBUU € Bekropamu. IIpsAmoyronpHas cucrema
KoopauHaT B ImpocTpaHcTBe. Koopaunatel BekTopa. IIpocreiimmne 3agaun B
KOOpAMHATax. YTOoJd Mexay Bekropamu. CKalApHOE IPOU3BEIAEHUE BEKTOPOB.
Breluncnenne yrioB Mexy MPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPH PEIICHUH F'€OMETPUUYECKUX 3aaY.



IIJTAHUPYEMBIE PE3YJIBTATBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUHA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4JIE€HA POCCHICKOro 0OIIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTnyeckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
K HCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHUICKOTO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXIcHUN;
BOCIIPUMMUYHUBOCTBIO K MATEMaTUUECKHUM aCIleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas busnueckas aKTUBHOCTH); ¢dbuznyecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:
TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NPOodEeCCHOHANIBHOW  JIESITENbHOCTH, CBA3AHHBIM  C



MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTbIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

JKOJI0rHYeCcKoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAHHUEM BIUSHUA
COLIMATIBHO-KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJIHON M COLMAIBHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTaluel Ha NPUMEHEHHE MaTeMaTHMYeCKHX 3HAaHMM JUIsl pelieHus 3aaad B
0o0NacTH OKpy’Karoliel cpeabl, IUIAHUPOBAHMSI TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX TIOCJIEJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

ILleHHOCTH HAYYHOI' O MO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¢  OOIIECTBEHHOW MPAKTHUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4eloBEUeCKOW [eATEeIbHOCTH, 3TaroB e
pa3BUTHS M 3HAYMMOCTH [UJISl PA3BUTUS ILMBWIM3AIMHU; OBJIAJCHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM KakK CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE PEe3yNIbTaThl OCBOCHHUS IMPOTPaMMBI Y4eOHOTO IpeaMera
«MatemaTHKa XapaKTepHU3yIOTCS OBIIAJICHHEM YHUBEPCATBHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  YHUBEPCAILHOIMU — KOMMYHUKAMUBHLIMU
OeticmeusiMU, YHUBEPCATbHLIMU PeSYIIMUBHBIMU OeUCTNEUAMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHuvle  Oelicméusi,  0Oecneyusaom
Gopmuposanue 0aA308bIX KOSHUMUBHBIX NPOYECcco8 obyyaowuxcs (0ceoenue
Memo008  NO3HAHUSL — OKpYyJcawweeo  Mupa;,  NpuMeHeHue  jJ102UHecKux,
UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AeiicTBUs:

e BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMATHICCKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHPOBATH
OTIpEJICICHHs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KJIaccu(UKaIi, OCHOBAaHUS i OOOOIICHWS W CpPaBHEHUS, KPHUTEPHUH
MIPOBOJIUMOTO aHAJIH3a,;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npotuBopeurst B (aKTax, [aHHBIX, HAOJIONCHUSIX U YTBEPKIACHUSX;
npenjaratb — KpUTEpUM I BBIBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJECHUN (IIpsIMbIE U OT MPOTHUBHOI0), BHICTpanUBaTh apryMEHTALHUIO,
OPUBOJUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelleHus y4yeOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BapMaHTOB pEIIeHHs, BHIOMpaTh HauOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKUE AECTBUS:

UCTIOJIh30BaTh BOIMPOCKHI KaK HCCIIENOBATEIIbCKUI MHCTPYMEHT TO3HAHWS,
GopMyTupOBaTH BOMPOCHL, (PHUKCHPYIONINE TPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TMO3HIINIO, MHECHHE;

POBOJIUTH CaMOCTOSITEITLHO CIUTaHUPOBaHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIIEHUS M BBIBOJBI IO pE3yJbTaTamM
IPOBEEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUS, OLICHUBATHh JIOCTOBEPHOCTH
MOJIYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TaKXKE BBIBUTAThH
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISBJIATh AeUIUThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHaJIU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3JIMYHBIX BUJOB U (HOPM MpECTABICHHUS;

CTPYKTYypUpPOBaTh HHGOPMAIMIO, IPEACTABIATh €€ B pa3IMuHbIX (hopmax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmMauu o CaMOCTOSATEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamuéHwle  Oelicméus,  obecnevusarom

CgbOpMMpO@ClHHOCmb COYUAIbHBIX HABbLIKOB 06y14ai0u;uxc;1.

OO01menue:

BOCIPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISMHU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a/1a4l, KOMMEHTHPOBATh MOJyYEHHBIN pe3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a]1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAlLIEJICHHBIE Ha MTOUCK
pElIEHNs; COMOCTABIATh CBOM CYXKIEHHUS C CYKICHHSIMU JpPYTUX
YYaCTHUKOB JMAJIOTa, OOHApYKUBATh pa3jiMyMe W CXOJICTBO MO3UIIMIA; B
KOppEeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3EHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh M HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHUYaIbHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a/1a4; MPUHUMATh [IEeTh
COBMECTHOW JIESITEThbHOCTH, IUIAHMPOBATh OPTraHMU3AIMIO COBMECTHOMN
paboThI, pacrpenensiTh BUABI paboT, JTOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTFOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl W
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHIbI;
OIICHMBATh KadyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHSIM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

qbopMupoeaHue CMbIC106bLX YCNMAHOBOK U JHCUZHEHHBIX HABLIKOEB JIUYHOCMU .

Camoopranusanus:

COCTaBJIATH IIaH, aJITOPUTM PEIISHUS 3aa4d, BRIOUPATh CIIOCO0 peleHHUs
C y4€TOM HUMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOPMAIIHH.

CaMOKOHTPOJIB:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bJIeKCI/II/I KaKk OCO3HaHHA
COBCpPIIACMBIX I[efICTBHﬁ N MBICIIMTCIIBHBIX IIPOOCCCOB, UX PE3YJIbTATOB,



BJaJE€Th CIOCOOAMHM  CAMOINPOBEPKH, CAMOKOHTpPOJIS mpolecca U
pe3yipTaTa peueHrus MaTeEMaTUYECKON 3aa4u;

e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIEHHBIX TPYIHOCTEMH;

e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa ILEIU U YCIOBUAM, OOBICHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHIKEHHS PE3YJIbTATOB JESTENBHOCTH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHI

10 KVIACC

OnepupoBaTh MOHATHIMU: TOUYKA, MPsAMas, TNIOCKOCTb.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU M CJCACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1a4.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTD U TEPIEHAUKYISIPHOCTD MPSIMBIX
Y MJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCIOIOKEHUE NPSIMBIX W IUIOCKOCTEH B
IIPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJia; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBITYKJIBIA W HEBBITYKJIBIHA
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIC BHIbI MHOTOT'PAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJILHBIN TTapajuieNieuIe, Kyo0).

KiaccupunupoBath ~ MHOTOTPaHHUKH, BBHIOMpAas  OCHOBaHUSA  JUIS
Kiaccupukauy (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKHW; TIPABUJIbHBIC
MHOTOI'PaHHUKHU; IPSMbIC U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIIC/IbI).

OnepupoBaTh MOHATUIAMU: CEKYIIasl MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHITH TIPHHITUTIBI TTOCTPOSHHS CEUCHU M, UCITOIB3YsI METOI CICO0B.

CTtpouth CEUEHHST MHOTOTPAHHUKOB METOJIOM  CJICJOB,  BBIMOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
aJropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEIICHUH
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a7ad Ha BBIYMCJICHHUE PACCTOSHUN MEXIY ABYMS



TOYKaMHM, OT TOYKH JO TMPSIMOHM, OT TOYKHM [0 IUIOCKOCTH, MEKIY
CKPELIUBAIOLIUMUCS MPSIMBIMHU.

Pemiats 3a1aun Ha HaX0XkJACHUE TE€OMETPUUYECKUX BEJIUYUH MO 00pa3liaM uiu
aJropuT™MaM, IPUMEHSSA HW3BECTHBIE AHAJIUTUYECKUE METOAbl MPU PEUICHUU
CTaHJAPTHBIX MATEMAaTUYECKMX 3aJa4 HaA BBIUYKWCIECHHUE VYIJIOB  MEXKIY
CKPELIUBAOIIUMHUCS TPAMBIMH, MEXAY MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Boruncnsate 00BEMBI U TUIOMIANA TMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nupamMuga) ¢ THOpUMEHEHHeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXIY
TJIOIIAIIMU TTOBEPXHOCTEH, 00BEMaMH MOI0OHBIX MHOTOTPAHHHUKOB.

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

N3Bnekath, mnpeoOpa3oBbIBATH M HHTEPNPETUPOBATH HH(POpMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaX, MPEICTaBICHHYIO Ha YepTekKax W
PUCYHKaXx.

[IpumensTs reoMerpuueckue GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIaraloMx HECKOIBKO IIaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3aJlaHbl B IBHOM (hopme.

[IpumeHAT, mpocTeiiMe NOporpaMMHBIE  CPEACTBA U DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBOoAMTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOLE U
YKU3HU, PaCIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONy4YEeHHBIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh PEaJbHbIC
CUTyallUM W IIPUMEHSATh HW3Y4YCHHBIE IMOHATHS B MPOLECCE IIOWCKA PELICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh peabHbIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUECKUX TIOHATHI M TEOpEM, armapara anreopsl; pemarh
MIPAKTUYECKUE 3a/1a4¥, CBA3aHHBIC C HAX0XKIECHUEM I€OMETPUYECKUX BEINUUH.

11 KIJACC

OnepupoBaTh MNOHATUSAMM: LWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3zyroume
UAJTUHIPUYECKOW  MOBEPXHOCTH;  LWIMHAP,  KOHUYECKAas  IMOBEPXHOCTb,
oOpasyrolue KOHUIECKO TOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

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

OOBICHATH CTIOCOOBI TTOTYICHHS TEIJl BpAIICHUSI.

KnaccudunnpoBatsh B3aMHOE PacnoyioxkeHUe cPephl U MIOCKOCTH.



OnepupoBaTh NOHATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CErMEHTA; LIAPOBOM CJIOM, OCHOBAaHUE ILIAPOBOIO CJIOS, BBICOTA LIAPOBOTO CJOS;
LIapOBOM CEKTOP.

Boruncnare 00BEMBI M TUIOHMIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
FEOMETPUUECKUX TeJ C IpUMEHEHUEM (HOopMy.

OnepupoBaTh TMOHATUSIMH: MHOTOTPaHHUK, BIHCAHHBIMN B cdepy Hu
OMHUCaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpAICHHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAIIMH TMOBEPXHOCTEH M 00bEMaMu
IIOJOOHBIX TEI.

N3o0paxate u3ydaeMble (QUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpAIICHUSI.

N3Bnekarb, HHTEPNPETUPOBATH W TPEOOpPa30BBIBATH HWHOOPMALMIO O
IPOCTPAHCTBEHHBIX FeOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YKUCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IprmMenATs TpaBUIIO MapajuIesIeuIea.

OnepupoBaTh NOHATUSIMHU: J€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJlb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATBHI BEKTOPA, Yrojl MEXIY
BEKTOPAMHU, CKAJSIPHOE MPOU3BECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBL.

Haxonute cymMmMy BEKTOPOB Y ITPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXIY
BEKTOPAMHU, CKaJISIPHOE TMPOU3BEACHHUE, PACKIAAbIBATh BEKTOP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAaM.

3agaBaTh MJIOCKOCTh YPaBHEHUEM B J€KapTOBON CUCTEME KOOPIMHAT.

[IpumensaTh reoMeTrpuueckue ¢GakThl ISl PEIICHHS CTEPEOMETPUUYCCKHUX
3a]1a4, OPEANOIararoxX HECKOJIbKO IAr0B PEIUICHUs, €CIIA YCIOBUS ITPUMEHECHUS
3a7laHbl B SIBHOU (hopme.

Pemarte mpocrteinire reoMeTpUuYEeCKHE 3aJ1a4d HAa MPUMEHEHHE BEKTOPHO-
KOOPAWHATHOI'O METO/IA.

Pemarte 3amaum Ha [JOKA3aTEILCTBO MATEMATHYECKHMX OTHOIICHUM U
HaXO0XJCHHE TeOMETPUUECCKUX BEIMUMH MO 00pa3iiaM WM aJrOpUTMaM, MPUMEHSS
W3BECTHBIC METOJIbI IPU PEIICHUH CTAHAAPTHBIX MATEMATHYECKUX 3a]1a4.



IIpuMmeHAT, mpocTeliue OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

IIpuBoauThs HpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOLE U
YKU3HU, PaCIO3HABATh IPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh IONy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh DPEajbHbIC
CUTyallUM W IIPUMEHATH HW3YYCHHBIE IMOHATHUS B IPOLIECCE IIOMCKA pELICHUS
MaTreMaTuyecku CcHOopMyIUpOBaHHOM MpoOIEeMbl, MOJAEIUPOBATh pealbHbIE
CUTyallUM Ha $3bIKE TI'E€OMETPHUM, WCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, armnapaTa ajireopbl; pemarb
IIPAKTUYECKUE 3a71a4H, CBA3AaHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosnuuyectBo 4yacos
Ne HaumeHoBaHue pa3ae/ioB
Konrpoiasbubie | IIpakTHyeckue
1/ | W TeM NPOrpamMMmsbl Bcero
padoTsbI padoThI
1 BBenenue B ctepeoMeTpuio 10
[IpsiMBbI€ M TUIOCKOCTH B
9 MIPOCTPAHCTBE. 12 1
[TapamienbHOCTE IPSIMBIX U
IIJIOCKOCTEMN
3 [lepnenuKyIApHOCTH 12
MPSIMBIX U IJIOCKOCTEN
4 VYriel MeXAy OpSIMBIMU U 10 1
IJIOCKOCTSIMU
5 MHororpaHHUKH 11 1
6 OO6BbEMBI MHOTOI'PAaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, 4 1
PacCTOSHHSA U YIJIbI
OBIIEE KOJIMYECTBO 68 5 0
YACOB II0 ITPOTPAMME




11 KJIACC

[TPOI'PAMME

N HaunmenoBanue KosnuyectBo yacos
o/ | PASACIOB M TEM Beero Konrpoabubie IIpakTnyeckue
NnporpamMmMbl padoThsI padoThbI
Tena Bpaienus 12
OO0BEMBI TEN 5) 1
Bexrops! 1
3 KOOPAMHATHI B 10 1
MIPOCTPAHCTBE
IToBTOpEHME,
4 00o01enue, 7 1
CUCTeMaTH3aIus
3HaHUU
OBIIEE KOJIMYECTBO
YACOB I1O0 34 3 0




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

I'eometpus, 10-11 knaccwl/ Atanacsas JI.C., byty3os B.®., Kagomiues C.b.

uapyrue, Akimoneprnoeoduectso «M3garenscrBo«lIpocBemenne

METOANYECKUE MATEPUAJIBI JIS1 YUUTEJIA
e MetonnueckuepekoMenaanuukyueoOnnkyAranacsaaJl.C.10-11kmaccor;

e [loypounoemnnanupoBanrekyueOHuky AtanacssuJI.C.10-11knacchl.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HNHTEPHET

https://fg.resh.edu.ru,
https://edu.skysmart.ru/
https://nsportal.ru/,

https://infourok.ru/.

http://ege.fipi.ru/;

e http://www.matematika-na.ru;

e https://uchi.ru/;


https://infourok.ru/




