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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamMma yueOHOro kypca «l'eomerpusi» 0a30BOro YpOBHS IS
oOyuaromuxcs 10 —11 xkmaccoB paspaborana Ha ocHoBe DenepanbHoro
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TpPeOOBaHW, TPEIBABIACMBIX K
MaTeMaTH4ecKOMy OOpa3oBaHUIO, U TPAJULHUA POCCUUCKOrO 0oOpa3oBaHUS.
Peanmuzarnust mporpaMMbl o0ecrieunBaeT OBJIaJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY ISl CaMOpPa3BUTHSL M HEMPEPBIBHOTO 00Opa3oBaHmMs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHLHOTO pPa3BUTHS
JUYHOCTHU O0YYarOIIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TEeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS O0O0ydaromuxcsi, (GopMHpoBaHUS (YHKIIMOHATBLHONM MaTeMaTHYeCKOU
IPaMOTHOCTH, U3YYCHHS JIPYTUX YUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00ydYaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYIHOCTH M IPOUCXOXJICHHH T'€OMETPHYCCKHUX
aOCTpaKIMi, COOTHOIICHHH pPEaJIbHOTO M HJACAIBHOIO, XapaKTepe OTPaKCHUs
MaTEMaTUYECKON HAyKOW SBJICHHA W TIPOLECCOB PEAJBHOIO MHpa, MECTE
TCOMETPUHU B CUCTEME HAyK M POJIM MAaTEeMAaTHYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHUS
yUYaluxcs, a TaKKe KayeCTB MBIIUICHHUS, HCOOXOMUMBIX IS aJanTalud B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpust SBISCTCS OJHMM W3 0a30BBIX IMPEAMETOB HAa YPOBHE CPEIHErO
obmiero oOpa3oBaHHsA, TaK KaK OO0ECreYrBacT BO3MOXKHOCTh H3YYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPH HU3YYCHHH OO0 YYaroIIMMUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEHICHUS TeOMETPUYECKUX 3ajlady, YMEHHUE BBIABUTATH W OMPOBEPTaTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a9 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTSIX ACSATENBHOCTH 4YenmoBeka. OpueHTAIMs 4YelloBEeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaJbHOrO ObITHA, ¢opma
OTPaKCHUS OKPYKAIOMIETO0 MHpPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
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npeoOpa3oBaHusl  JEUCTBUTENBHOCTH. OmnepupoBaHHE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABl YYEOHOUM M TPYIOBOH [EATEIBbHOCTH,
ABISICTCS. OJHUM M3 TMPO(ecCHOHATBHO BAXKHBIX KAadyecTB, MOXTOMY aKTyalbHa
3ajadya (opMUpOBaHUA y OOYYaIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBHIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEIbHOCTH TI0 MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHusi mporpamMmbl yueOHoOro Kypca «leomerpus» Ha 0a30BOM
ypoBHE 00y4yeHuss — oOuieoOpa3oBaTebHOE U OOUIEKYJIBTYPHOE pa3BUTHE
oOyyaromuxcs  uepe3  obOecriedeHHe  BO3MOXKHOCTH  NPUOOPETCHHS |
UCTIONB30BaHMS CHCTEMAaTHYECKMX TEOMETPHUECKUX 3HAHUH ©  JIeHCTBU,
cenuUIHBIX TEOMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOAOIKEHHUS 00pa30BaHMUS
0 CIEIUAILHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOIH30BAHHEM I€OMETPHH.

[Iporpamma 1o reoMeTpun Ha ©0a30BOM YpOBHE TMpeaHA3HAUYCHA IS
00y4aroNMXCsl CPeHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOTO o0mIiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
06a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYEeCKHE YMEHWs, CBSI3aHHBIC
CO CHEeIU(PUKON TeOMETpHUH W HEOOXOAMMBIC I J>KH3HH B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I€OMETpHUI0 Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHATBHON JEATETHHOCTH.

JlocTkeHue el OCBOEHUS TMPOrpaMMbl OOECIIEYUBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

 hopMupOBaHKE TIPEICTABICHUS O TEOMETPUU KaK YaCTU MUPOBOM KYJIbTYpbI
¥ OCO3HaHHE €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

e popMupOBaHME MPEICTABICHUS O MHOTOTPAHHUKAX U TeJaxX BPAIEHUS Kak
0 BaOXHEUIIUX MaTeMaTHYECKHX MOJEISAX, MO3BOJAIONIMX OMHCHIBATH U
U3y4aTh pa3HbIe SBICHUS OKPY’KAIOLIETO MHpA;

 hopMHpOBaHHUE YMEHHS PACIIO3HABATh HA YepTexkKaX, MOJIEISAX U B PEAIbHOM
MHUpPE MHOTOTPaHHHUKH U TeJIa BPAIllCHUS;

* OBJIAJICHUE METOJIaMU pEIICHHs 3aJad Ha TMOCTPOCHMS Ha HM300paKEHUSX
POCTPAHCTBEHHBIX PUTYD;

e hopMHpOBaHME yMEHHS ONEpPUPOBaTH OCHOBHBIMU MOHATHUAMH O
MHOTOTPaHHUKAX U TeJaX BPallleHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBJIaJICHUE AITOPUTMAMH PELICHUS] OCHOBHBIX TUIIOB 331a4; (popMHUpOBaHHE
YMEHHS TPOBOAMTH HECIIOXKHBIE JIOKA3aTEIbHBIE PACCYKICHHUS B XOJI€
pelleHus CTEPEOMETPUYECKMX 3aJad M 3a7ad C MPaKTHYECKUM
CoJepKaHUEM;



e Pa3BUTHUE MHTEIUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEM 00yuarommxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEAOBATEILCKUX YMEHUM, KPUTUUYHOCTHU
MBIIUICHUS;

e popmupoBanre (YHKIIMOHAIBHON T'PAaMOTHOCTH, PEJICBAHTHOW T'€OMETPUU:
yMEHUE Paclo3HaBaTh MPOSBJICHUS T€OMETPUUECKUX MOHATUH, OOBEKTOB
U 3aKOHOMEPHOCTEN B peaIbHBIX )KM3HEHHBIX CUTYAIUSX U TIPU U3yUYCHUU
IpYrux  y4eOHBIX  TPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh X HA SI3BIKE T€OMETPUU U CO3/1aBaTh
FEOMETPUYECKUE MOJICNIM, TPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapatr I8 PCIICHHS MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTAThI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIIIETCS BKIFOYEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3ajJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, M OTMPEICIEHHBIM 00pa30M OpraHu3oBaHHas paboTa HaJl
HUMH, YTO CIHOCOOCTBYIOT PpAa3BUTHIO JIOTUYECKOTO U IMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAaHHE MHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUEHUIO TIpeIMETa.

[Ipennoutenue oTAAETCS HAMISIAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IMPEAMETHO-
NPaKTUYECKON NesTEeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
ydalluXxcsd B Kypce CTEpEOMETpUU NPOBOAMUTCS 3a CYET pelIeHHs 3ajad Ha
CO37aHMEe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
NpOCTpaHCTBEHHBIMU oOpa3zamu. Co3manue oOpaza MPOBOAMTCS C OMOPOW Ha
HATJSATHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojepkaTelbHble TUHUU Kypca «l'eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ MIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOphl U KOOPAMHATHI B IPOCTpPaHCTBE». DOpPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacrpenensieTcs He TOJbKO [0 COAEpP)KATEeNbHBbIM JIMHUSIM, HO M 1O rojam
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Coaep:xanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
ocBOeHHS pabodeil mporpamMMbl, pacupenenEHHBIM MO0 ToJaM OOydYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'ECOMETPUUCCKUMHU
MOHSATHUSMHU U HaBBIKAMU OCYUIECTBIISIOCH MOCJIEAOBATENBHO U MOCTYNATENBHO, C
COOTI0/IEHNEM TIPHUHITATIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIHCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpss U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomeTpun orBoaures 2 yaca B Hexeno B 10 knacce u 1 4ac B
Henento B 11 kacce, Bcero 3a jaBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATUYECKOM TIOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKArOIIUecs,
napajulejbHble WM CKpeluuBaroluecss InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NApaJUICIbHBIE IMpPsAMBIE B  IIPOCTPAHCTBE,
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY NpPsIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTB IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuieNibHbIX  miockocTed. [pocreiiiiue mnpocTpaHCTBEHHbIE (UTYypbl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenune; MocCTpOeHNEe CEYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
[IPOCTPAHCTBE, MpPSMbIE IMApAJUICIbHBIE W IMEPIEHAUKYJSIPHBIE K IIJIOCKOCTH,
[IPU3HAK MEPIECHAUKYJSIPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU
NEPIEHIUKYIAPHON IIJIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJd MEXAY IHPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAaHHOIO  yrija.
IlepnieHaUKYJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 10  IJIOCKOCTH,  NpoeKuus  (QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  IBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOIOrpaHHUKA, OCHOBHBIEC DJIEMEHTHI MHOIOTPAHHMKA, BBIITYKJIbIC
Y HEBBIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOTorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHU U
OCHOBaHHE MUPaMUIbl; OOKOBas U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; IPaBUIbHAS U
yCeu€HHasi NUpaMuja. OJIEMEHTbl NpU3Mbl W nupamuiabl. [IpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; MPaBUIbHAs TPEYroJbHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlperncraBneHne o NpPaBUWIBHBIX MHOIOIPAHHHMKAX: OKTadp,
nonexa’ap u uxkocadap. CedyeHnst npu3Mbl U TAPAMHUIBI.



CumMmeTpuss B NPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MHPAMOH,
IUIOCKOCTU.  DJNEMEHTbl CHUMMETPUM B NHpaMUJAX, HapajulesIenuIenax,
MPaBUJIBHBIX MHOTOTPaHHUKAX.

Bbluncienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, [HMaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAh OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamuabl. [lonstue o6 o0BEMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMIEHUS MEXIY IUIOIAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJia BpalueHus

HunuHaapudeckast MMOBEPXHOCTD, obOpazyrorniue UTUHAPUICCKON
MOBEPXHOCTH, OCh IWJIUHIPUYCCKONW TMOBEPXHOCTU. [{unmHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpasyromas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
OBEPXHOCTH.

KoHunyeckass moBepXHOCTb, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHMYECKO moBepxHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONAAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIiue U BEICOTa; OCHOBAHUS M OOKOBAs TIOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, AUAMETpP; IUIOMIAJb IMOBEPXHOCTH CEpHI.
Bsaumuoe pacmnonoxenue chepbl U MIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
I0IIA b CEPHI.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka NUIUHIpPA U KOHYCA.

KoMOuHanuu Tenm BpalieHwss ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAIIICHMS.

[Tonsitue 060 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Tenl. Teopema 06 00béMe
MPSIMOYTOJILHOTO Tapajuienienumnena u ciuenctBus u3z He€. OObEM IMIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiuMHapa (MapajjieIbHO U NEPHEHIMKYISIPHO OCH), CEUYEHUs
KOHyca (MmapajijieTbHOE OCHOBAHUIO W MPOXOASIIEE uYepe3 BEpIIMHY), CEUCHHs
mapa.



BexTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mnockocTy U B MpocTpaHCcTBe. Cl0)KEHUE U BBIYNTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha uucio. PasimoxeHue Bekropa o TpEM HEKOMIUIAHAPHBIM
BekropaM. IlpaBuiio mapautenenunena. Pemenwe 3amad, CBS3aHHBIX C
IIPUMEHEHUEM IIpaBUi JACUCTBUU ¢ Bekropamu. IIpsamoyronpHas cucrema
KoopauHaT B mpocTpaHcTBe. Koopamuatel Bektopa. IIpocreiimne 3amaum B
KOOpAMHATax. YTojd MeXIy BekTopamu. CKaasipHOE NPOU3BEIAEHUE BEKTOPOB.
Breluncnenne yrioB MeXAy IPSAMBIMUA U IJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IPH PELICHUH FT€OMETPUUYECKUX 3aaY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3YyJbTAaThl OCBOCHHUS MpPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pasxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKON MO3UIIUHA O0YYAIOIIETOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHCKoro ooOmiecTBa (BBIOOPBI, OMNPOCHI U Tp.), YMEHHEM
B3aMMO/JICIICTBOBAaTh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
GYyHKIMSAMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY U HAaCTOSILIEMY POCCUHCKON MaTEMaTUKH, [IEHHOCTHBIM OTHOLICHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJB30BAaHUIO ITHX JOCTHIXKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU pOCCHICKOTO Hapoga;
c(hOpMHUPOBAHHOCTHIO ~HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUM HAYKU U JACATEIHbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKJIIOUYasl 3CTETUKY MaTeMaTUUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXIcHUN;
BOCTIIPUMMYHUBOCTHIO K MATEMaTUUYECKHUM aCIleKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MaTeMaTHYCCKHE 3HAHUS B
HWHTEpecax 370p0oBOro U 06e30macHoOro odpasa KU3HH, OTBETCTBEHHOTO OTHOIIICHHS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MUTAaHHE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTH); dbuszmgecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:
TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
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MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymieit mnpodeccun U peanru30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IIJIaHBI;
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM0O0Opa30BaHUI0 HA MPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

IKOJI0rHYeCKOe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBHIO JKOJIOTMYECKON KYJIbTYpbl, MOHMMAaHUEM BIUSHUSA
COLIMAJIBHO-PKOHOMHMUYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMATbHOM
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha MPUMEHEHHE MAaTeMaTUYeCKMX 3HAHMW Ui pelIeHHUs 3a7ay B
0o0JacCTH OKpy’Karomie cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH UX
BO3MOKHBIX TIOCJIEJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

ILleHHOCTH HAYYHOI'O MIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd M  OOINECTBEHHOW TNPAKTUKHU, TOHUMAaHHEM
MaTEMaTUYECKOM HAyKu Kak c]epbl 4ellOBEYECKON JesTeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS I[MBWIM3AIMU; OBJIAJCHHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEeICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYIIECTBJISITh MPOEKTHYIO M HCCIEIOBATENbCKYIO AESTEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IMpeaMera
«MartemaTuka» XapaKTepHU3YyIOTCA OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
OelcmBUsAMU, YHUBEPCATIbHBIMU PecYIAMUSHbIMU OeUCEUIMUL.

1) VHusepcanvnvie = noznasamenvHvle  Oelicmaus, obecnequsarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVUaowuxcs (oceoemue
Memooo8  NO3HAHUA — OKpyxcawouje2o  Mupa,  HpuUMeHeHue  JI02U4eCKUX,
ucce008amenbCKux onepayull, ymerutl pabomams ¢ ungopmayuetr).

ba3oBble JJornyeckue JeicTBUA:

e BEISIBJSITh M XapPAKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMaTHYECKUX
00BEKTOB, TOHSATHHA, OTHONICHWH MEXAY MOHATHUAMH; (HOPMYITHUPOBATH
ONpENICJICHUS]  TIOHSTHM;  yCTaHABIMBATH CYIIECTBEHHBIM  IPHU3HAK
KJIacCH(UKAIIUU, OCHOBAHHUSA JUIi OOOOIICHUS W CpPaBHEHHUS, KPUTCPHHU
MPOBOJAMMOTO aHAIN3a;
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¢ BOCIIpUHUMATh,  (OPMYIHUPOBaTh U  MPEoOpa3OBBIBATH  CYKICHUS:
YTBEpAUTENbHBIE M OTPHUIATENbHBIC, C€IWHUYHBIC, YacTHbIE U O0OIIue;
YCIIOBHBIE;

eBBIBISITH ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTHBOpeunss B (akTaxX, [IaHHBIX, HAONIOJEHUSX U YTBEPKIACHUAX;
npeqiaraTh  KpUTEPUH  JUIsl  BBIABICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

e ICNIaTh BBIBOABI C HCIIOJIB30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUCHHUH 110 aHAJIOTHH;

¢ IPOBO/INTH CaMOCTOSITEITLHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
yTBEpXACHUN (IIPSMBIE U OT MPOTHBHOTO), BEICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTHh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOUPATh CHOcO0 pemnieHus y4eOHOW 3ajauu (CpaBHHMBATh HECKOJIBKO
BApUAHTOB pEIICHHUs, BHIOWpATh HamOoJiee TMOAXOAAIUNA C Y4ETOM
CaMOCTOSITEITFHO BBIJICICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKue AeiicTBUA:

* ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI WHCTPYMEHT MO3HAHUSA;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTPoOIeMy,
yCTaHABIMBaTh HMCKOMOE M  JaHHOe, (opMUpOBAaTH  THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENILHO CIIJIAHUPOBAHHBINA IKCTIEPUMEHT, UCCIIEI0BAHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SBICHUA,
Ipolecca, BBISBICHUIO 3aBUCUMOCTEM MEXIy OOBEKTaMHU, SIBICHUSMU,
POIIECCAMU;

e CAMOCTOSATEIIBHO (hOPMYIHUPOBATH OOOOIICHUS W BHIBOIBI IO pe3ysbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUS, OIEHHWBATH JIOCTOBEPHOCTH
MIOJTYY€HHBIX PE3YIbTAaTOB, BBIBOJOB M 000OIIECHU;

* [POTHO3UPOBATh BO3MOKHOE pa3BUTHE IIPOLIECCA, a TaKXKe BbBLABUTaTh
HPEIIOI0KEHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanmeii:

e BEISIBJIAITH epUunThl MHPOpPMALINK, JaHHBIX, HEOOXOIUMBIX AJI OTBETa Ha
BOIIPOC U JJIsl PEILICHUs 3a]]auH;

e BEIOMpATh MHPOPMAINIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, AaHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBaTh W HWHTEPIPETHUPOBATH HHPOPMALIMIO Pa3IUUHBIX
BUJOB U ()OPM IIPE/ICTABICHHUS;

 CTPYKTYpUPOBaTh HMH(POPMAINIO, TPEACTABIATh €€ B pa3inuHbIX (popmax,
WJLTIOCTPUPOBATH TPaPUUECKH;
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* OIICHUBATH HaJEKHOCTD uHpOpMaIuu o CaMOCTOSITEIIEHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VYuugepcanvnvle  KOMMYHUKamueHwvle Oelicmeus,  0becneuugarom

chopmMupo8aHHOCms COYUANbHBIX HABLIKOE 00YYAIOUWUXC.

Oo0wmenue:

¢ BOCIIPUHUMATh U (HOPMYIUPOBATH CYKICHHUS B COOTBETCTBUHU C YCIOBUSIMHU
U ICISIMH OOIICHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JMaBaTh MOSCHEHHS IO XOIY
peIIeHMS 3a1a9k, KOMMEHTHPOBATh MOJIYYCHHBIA PE3YIIbTAT;

eB X0J/ic OOCYXXJICHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
poOJIEMBI, PEIIaeMOM 3a1a41, BBICKA3bIBATh HUJICH, HAIICJICHHBIC HAa TIOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JIPYTHUX
YYACTHUKOB JIHAJIOTa, OOHAPYKMBATh Pa3jMYMe M CXOACTBO TO3MIIUI; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4H, IKCIIEPUMEHTA, UCCIICI0BAHMSI,
IIPOEKTa; CaMOCTOSITCIIBHO BBIOMpATh (OpMaT BBICTYIUICHHS C Y4ETOM
3a]1a4 MPE3eHTAIMH U OCOOCHHOCTEH ayUTOPHH.

CoTpyaHun4ecTBo:

¢ IOHMMATh U WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHINBUIYAIBHON
paboThl MpHU peIIeHWH YYeOHBIX 3a/ad; MPUHUMATH IIeTb COBMECTHOU
JESATENFHOCTH, TUIAHUPOBAaTh  OPTaHM3AIMI0  COBMECTHOW  paboTHl,
pacmpenensiTh BHUIbI pabOT, JTOTOBApUBATHCS, OOCYXKIAaTh MpOIEcC H
pe3yabTat paboThl; 00001IaTh MHEHUS HECKOIBKHUX JIFOJICH;

e y4aCTBOBATh B TPYNIOBHIX (hopMax padOThl (00CYXICHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPDJMHUPOBATh CBOM JCHCTBHSI C JPYrUMH UWICHAMH KOMAaHJIbBI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO KPHTEPHSM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

3) Vuusepcanvnvie  pecynamueHuvle Oeticmaus, obecneuusaiom
Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

e COCTABJIATH TUIAH, aITOPUTM PEIIEHUS 3a/1a4H, BRLIOUPATh CIIOCO0 PeIIeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

eBJIAJICTh HABBIKAMHM  [IO3HABAaTEIbHOW pe(dIEeKCUU KaK  OCO3HAHUS

COBCpPIIACMBIX HCfICTBHfI N MBICIIMTCIBHBIX IIPOOCCCOB, UX PC3YJIbTATOB,
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BJaJE€Th CIOCOOAMHM  CAMOIPOBEPKH, CaMOKOHTpPOJIS Ipolecca U
pe3yipTaTa peueHns MaTEMAaTUYECKON 3aa4u;

e IPEJIBUJIETh TPYAHOCTH, KOTOPBIE MOT'YT BOBHUKHYTh IIPH PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

¢ OLIEHUBATh COOTBETCTBUE pe3yJibTaTa LEIM M YCIOBHUSIM, OOBACHATH
IPUYHMHBl JOCTUKEHUS WIIA HEJOCTHIKEHHSI pEe3yJIbTATOB JEATEIBLHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATHIMU: TOYKA, MPsMasi, TNIOCKOCTb.

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

OnepupoBaTh MOHATUSMH: NTAPATUICIIBHOCTD U TEPIEHAUKYISIPHOCTD MPSIMBIX
Y MJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCIOIOKEHUE NPSIMBIX W IUIOCKOCTEH B
IIPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pedpo NBYrpaHHOTO YIJIa; JMHEWHBIA YTroJl JIBYTpaHHOTO YIJa; TpajayCcHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBITYKJIBIA W HEBBITYKJIBIHA
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, PABWIBHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpPHU3Ma,
IPSAMOYTOJILHBIN TTapajuieNieuIe, Kyo0).

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

OnepupoBaTh MOHATUIAMU: CEKYIIasl MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHITH IPHUHITUTIBEI TTOCTPOSHUS CEUCHU M, UCITOIB3YsI METO/T CIEOB.

CTtpouth CEYEeHMST MHOTOTPAHHUKOB METOJIOM  CJICJOB,  BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PHCYHKOB TMPOCTHIX OOBEMHBIX (DHUTYpP: BH
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXO0XKACHHUE TEOMETPHUUECKUX BEJIUYHH MO 00pasiaM uiu
aJropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMATHYECKUX 3a7ad Ha BBIYUCJICHHUE PACCTOSHUN MEXIY ABYMS
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TOYKaMH, OT TOYKH JO TMPSIMOHM, OT TOYKHM [JO IUIOCKOCTH, MEKIY
CKPELIUBAIOIIUMUCS MPSIMBIMHU.

Pemiats 3a1aun Ha HaX0XkJACHUE TE€OMETPUUYECKUX BEJIUYUH MO 00pa3laM uiu
aNropuT™MaM, IPUMEHSS HW3BECTHBIE AHAJIUTUYECKUE METOABbl IPU PELICHUU
CTaHJAPTHBIX MAaTEMAaTHYECKMX 3aJad Ha BBIYHUCIEHHE VYIJIOB  MEXAY
CKPELIUBAOIIUMHUCS TPAMBIMH, MEXAY TMPSIMOA M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Boruncnsate 00BEMBI U TUIOIIAIA TMOBEPXHOCTEH MHOTOTPaAaHHUKOB (MpHU3Ma,
nupamMuga) ¢ THOpUMEHEHHeM (opMys; BBIYUCIATH COOTHOIICHHUS MEXIY
TIOIIAIIMU TTOBEPXHOCTEH, 00BEMaMH MOI0OHBIX MHOTOTPAHHHUKOB.

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

N3Bnekath, mnpeoOpa3oBbIBATH U HHTEPIPETUPOBATH HHPOpMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEICTaBICHHYIO Ha YepTekKax W
PUCYHKaXx.

[IpumensTs reoMeTrpuueckue (QakThl ST PEHIeHUS CTEPEOMETPUUYCCKUX
3aj71a4, MPEANoIaraliMx HECKOIBKO IIaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3aJlaHbl B IBHOM (hopme.

[IpumeHAT, mpocTeiume OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBOoAMTE THpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOLE U
YKU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJy4YEHHBIC 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh DPEaJbHbIC
CUTyallUM W NPUMEHATh WM3YUYCHHBIE IMOHATHS B IMPOLIECCE IIOMCKA PELICHMS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUIN U TEOPEM, arrapara anreopbl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIC C HAX0XKIECHUEM I€OMETPUYECKUX BEJINUUH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UIUHAPUYECKAs MOBEPXHOCTh, OOpasyromue
UMWJTUHIPUYECKOW  MOBEPXHOCTH;  LWJIMHAP,  KOHUYECKAas  IMOBEPXHOCTb,
oOpa3yrolue KOHUIECKO OBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI TTOTYICHHS TEIl BpAIICHUSI.

KnaccuduurpoBatsh B3aMHOE PacnoyioKeHUE cPephl U MIIOCKOCTH.
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OnepupoBaTh NOHATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; MIAPOBOM CIIOM, OCHOBAaHHWE IIAPOBOIrO CJIOs, BBICOTA LIAPOBOIO CIOS;
LIapOBOM CEKTOP.

Boluncnate 00BEMBI M TUIOHIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
TEOMETPUUECKUX TeJ C IpUMEHEHUEM (HOopMy.

OnepupoBaTh TMOHATHUSIMU: MHOTOIPAaHHUK, BIHUCAHHBIN B chepy u
OMHUCaHHBIN OKOJO cdepbl; cdepa, BOUCAHHAST B MHOTOIPAaHHUK WA TEJO
BpAIICHHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAIIMH TMOBEPXHOCTEW M 00bEMaMu
IIOJOOHBIX TEI.

N3o0paxate u3ydaemble (PUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buja cBepxy, COOKY, CHU3Y; CTPOUTH CCUCHHS TEJ BpAIICHUSI.

N3Bnekarb, HHTEPNPETUPOBATH W TPEOOpPa30BBIBATH HWHMOPMALMIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypaxX, MPEJACTABICHHYIO Ha 4YepTexax U
PUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInoOnHATE [EUCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YKMCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IprMenATh TpaBUIIO MapajuIesIeuUIea.

OnepupoBaTh NOHATHSIMHU: JIEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATBHI BEKTOPA, Yrojl MEXIY
BEKTOPAMHU, CKAJSIPHOE MPOU3BECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBL.

Haxonute cymMmMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpAMH, CKAISIPHOE MPOU3BEICHUE, PpACKIAAbIBATh BEKTOP MO JABYM
HEKOJUTMHEAPHBIM BEKTOPAaM.

3agaBaTh MJIOCKOCTh YPaBHEHUEM B J€KapTOBON CHUCTEME KOOPIMHAT.

[IpuMeHsAT, TEOMeTpHUuYeckue (akThl IS PEHICHUS CTEPECOMETPUUYCCKUX
3a]1a4, IPEANOIararoMx HECKOJIbKO IaroB PEIICHUs, €CIIA YCIOBUS ITPUMEHECHUS
3a7laHbl B SIBHOU (hopme.

Pemarps mpocrteinire reoMeTpUUECKUE 3aJ1a4d HAa NPUMEHEHUE BEKTOPHO-
KOOPAWHATHOI'O METO/IA.

Pemare 3amaum Ha [JOKA3aTEILCTBO MATEMATHUYECKHMX OTHOIICHUM U
HaXO0XJICHHE I'eOMETPUUECKUX BEIMUMH MO 00pa3liaM WM aJropuTMam, NpUMeEHsIs
W3BECTHBIE METO/IbI IPU PEIICHUH CTAHAAPTHBIX MATEMAaTHYECKUX 3a/1a4.
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IIpuMmeHAT, mpocTeliue OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PELLICHUU CTEPEOMETPUYECKUX 3a1ay.

[IpuBoauThs HpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
YKU3HU, pPacIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh IMONy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATh DPEajbHbIC
CUTyallUM W NPUMEHATh WU3YYCHHBIE IMOHATHS B IIPOLIECCE IIOMCKA pPELICHUS
MaTreMaTuyecku CcHOpMyIUpPOBAHHOM MpoOJIEeMbl, MOJAEIUPOBATh pEaJbHBIC
CUTyallud Ha $A3bIKE TI'E€OMETPHUM, MCCIEA0BATh I[IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, armnapaTa ajireopbl; pemarb
[IPAKTUYECKUE 3a7]a4H, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSMBIX H TUIOCKOCTEH
3 HepneH)Imiyns[pHOCTL TIPSIMBIX U 12
IJI0CKOCTEM
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KVIACC

KoaunuyectBo yacos DJIEeKTPOHHbIE

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

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoThI padoTsbI
pecypcsl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IICHNE, 7 1

cucTeMaTn3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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