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TlosicHUTEIBLHASA 3aIMCKA

['eomeTrpus sBiIsIeTCs OAHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEAHEro oouero oOpa3oBaHusi, Tak
Kak oOecreyrBaeT BO3MOXHOCTh HM3YYEHHs IHCLUUIUIMH €CTECTBEHHO-HAyYHOW HAIPaBICHHOCTH U
IIPEIMETOB I'yMAaHUTAPHOIro HMKIA. [IoCKONbKY JIornyeckoe MbllUIeHHe, popMupyemMoe Nnpu HU3y4eHUU
00y4aroIUMHUCS MOHATUHHBIX OCHOB T'€OMETPUH, NPU JI0KA3aTEIbCTBE TEOPEM U IOCTPOCHUH LEMOYKH
JIOTUYECKUX YTBEP)KICHHUI IPU PEIICHUU I'€OMETPUYECKHX 3aJad, YMEHHME BBIIBUTaTb M OIPOBEPrarTh
TUIOTE3bl HEMOCPEICTBEHHO MCHOJBb3YIOTCS NPU PEUIEHUM 337ad €CTECTBEHHO-HAyyHOro IHMKJIa, B
YaCTHOCTH (PU3MUECKUX 3ajiau.

[lenb ocBOeHHUs porpaMMmel yueOHOro Kypea «I'eoMeTpus» Ha yriiyOJIEHHOM YpOBHE — Pa3BUTHE
UH/MBUIYAIBHBIX CIIOCOOHOCTEH OOy4yarolMXcsi MpPH M3YYEHUU TEOMETPUH, KaK COCTaBJIAIOLICH
npeaMeTHoi obnactu «MaTemaTika u nHQOpMaTHKa» Yepe3 oOecrieueHne BO3MOKHOCTH MTPUOOPETEHUs
U UCINOJIb30BaHUs Oosiee TiTyOOKMX Ie€OMETPHUYECKUX 3HAHUH U AEHCTBUM, celM(UUHBIX T€OMEeTpUH, U
HEOOXOJMMBIX ISl YCIHEIIHOTO TNPO(ecCHOHANBHOTO 00pa30BaHMA, CBA3aHHOTO C HCIOJIb30BAHUEM
MaTEMaTHKH.

[TpropuTeTHEIMM 3aa4aMK Kypca TEOMETPHHM Ha YIrIyOJIEHHOM YpOBHE, PACHIMPSIONIMMU H
YCUJIMBAIOIIUMU Kypc 6a30BOT0 YPOBHSI, SBIISOTCS:

paciiMpeHue NpPeJCTaBICHUsS O I'€OMETPUM KaK 4acTWh MHUPOBOW KyJIbTYpbl U (pOpMHpOBaHUE
OCO3HAHUs B3aMMOCBS3M F€OMETPUH C OKPYXKAIOLIUM MHPOM,;

dopMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHbIX (UI'ypax KaK O BaKHEHIIMX
MaTEMaTHYECKUX MOJEIISAX, TO3BOJIIOIINX ONMCHIBATh U M3Y4aTh Pa3HbIC SIBICHUS OKPY)KAIOILIErO MUPA,
3HaHWE MOHATUIHHOTO anmapara 1o pasaeny «CTepeoMeTpus» yaeOHOTro Kypca FeOMEeTpHH;

(dbopMHpoBaHHE YMEHMsI BJIaJIeTh OCHOBHBIMM IMOHATUSIMH O NPOCTPAHCTBEHHBIX (UIypax M HMX
OCHOBHBIMM CBOMCTBaMM, 3HaHUE TeopeM, (OpMyn M yMEHHE UX NPUMEHSATb, YMEHUS JI0Ka3bIBaTh
TEOpeMbl U HaXOAUTh HECTaHIapTHBIE CIIOCOOBI PELICHHUs 3a/ay;

dbopMUpOBaHHE YMEHHs paclo3HaBaTb Ha YEpPTEXkKax, MOJAENIX M B pealbHOM MHUDE
MHOT'OTPaHHHUKH U TeJla BPaLleHHsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJEIIN;

(dbopMUpOBaHNE TOHMMaHUS BO3MOYKHOCTH aKCHOMAaTHMYECKOTO IOCTPOEHHUS MaTeMaTH4YEeCKHX
TeopHii, GopMUpOBaHKHE TOHUMAHHUS POJIM AKCUOMATHKH TPH MTPOBEACHUHU PACCYKICHHIA;

(dbopMupOBaHUE YMEHMS BJaJeTh METOJIaMHU JI0KAa3aTEeJIbCTB U aTOPUTMOB PEIIECHUs, YMEHUS HX
IIPUMEHSTh, MPOBOJIUTL JOKA3aTEbHBIE PACCYXIECHHUS B XOJ€ PEIICHUs CTEPEOMETPHUYECKHMX 3a4ad U
3aJ1a4 C MPAaKTHYECKUM COJepKaHueM, (OPMUPOBAHUE MIPEICTABICHHS 0 HEOOXOANUMOCTH J0Ka3aTebCTB
npu 0OOCHOBAHMU MAaTEMAaTUYECKMX YTBEPXKIEHHUH M pOJIM aKCHOMATUKU B NMPOBEIACHUU JEAYKTHUBHBIX
pacCyXJIeHUH;

pasBUTHE U  COBEPIICHCTBOBAHWE  HWHTEIUIEKTYyaJbHBIX M  TBOPYECKMX  CHOCOOHOCTEH
oOyuyaroluxcsi, MO3HaBaTEeIbHOW AaKTMBHOCTHU, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBILIUICHHUS,
UHTEpPECca K N3Y4EHHUIO T€OMETPUH;

dbopMupoBaHre (pyHKIIMOHAIBHON I'PaMOTHOCTH, PEJIEBAaHTHON T'€OMETPUN: YMEHHS PACIIO3HABAThH
NPOSIBJICHUSI T€OMETPHUUECKUX TMOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B peaJIbHBIX >KU3HEHHBIX
CUTyallusiX W TpU U3YUYEHUU JPYruX Yy4uyeOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJAEIUPOBAHUS pEAIbHBIX CHUTYyallUi, HCCIEIOBAaHUS IIOCTPOECHHBIX MOJENEH,
MHTEPIIPETALMH MTOJIyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJIepKaTeIbHBIMU JMHUSAMHU YyueOHoro kypca «l'eomerpusi» B 10-11 kmaccax
aBisAtoTCs: «lIpsiMble U MIIOCKOCTH B MPOCTpaHCTBe», «MHOrorpanHukmn», «Tena BpameHus», «BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBEY, «JIBUKEHMSI B IPOCTPAHCTBEY.

ChopmymupoBanHoe Bo DPI'OC COO T1peboBaHHE «yMETh OINEPUPOBATH MOHATUIMUY,
peNeBaHTHBIMU T€OMETPUH Ha YriayOn€HHOM ypoBHe oOyueHus B 10—11 kmaccaX, OTHOCHTCS KO BCEM
COJIEpKaTENIbHBIM JIMHUSIM Y4eOHOTO Kypca, a (pOpMHUpOBaHUE JIOTHUECKUX YMEHUU pacrlpesensercs He
TOJIBKO IO COJEpXKaTelIbHbIM JHMHUSAM, HO W 1o rogaMm oOydeHus. CojepxaHue o0Opa3oBaHus,
COOTBETCTBYIOIIEE TIPEIMETHBIM pe3yibTaTaM ocBoeHUsi DenepasibHONW paboueld MPOTPaMMBEI,



pacrpesiei€éHHBIM 10 TOAaM 00Yy4eHUs, CTPYKTYPHPOBAHO TaKHUM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHLIMITHAIBHBIM BOIpOcaM o0ydaromrecs: oopamiaauch HEOJHOKPATHO. DTO MO3BOJISIET OPraHW30BaTh
OBJIAJICHUE TEOMETPUYECCKHMMU TMOHATUSAMH M HaBbIKAMH IIOCIEIOBATEIbHO M TOCTYHATEIbHO, C
COOMIOICHUEM TMPUHIIMIIA [PEEeMCTBEHHOCTH, a HOBbIE 3HAHHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY
TEOMETPHUECKUX TMPEJICTABICHU OOydYalomMXCs, pacmupsas W yroyonsss e€, oOpa3ys MNpOYHbIE
MHO>KECTBEHHBIE CBS3H.

[Tepexox K U3y4eHHUIO T€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3gatb ycioBus ana  adddepeHumanuu  oOydeHHs, TOCTPOSHUS  MHIUBUIYaTbHBIX
00pa3oBaTEeNbHBIX MHPOTPaMM, OOECHEUUTh YIIIyONEHHOE H3yYCHHE TEOMETPUH KaK COCTaBIISIOLICH
yueOHoro npeamera «MareMaTuka;

HOJATrOTOBUTH O0YYAIOIIMXCS K MIPOJIOJDKCHUIO U3YYEeHUSI MAaTEMaTHKHU ¢ y4&€TOM BblOOpa Oymyien
npodeccuu, odecrieunBas MPeeMCTBEHHOCTh MKy OOLIUM U MPOPEeCCUOHAIBHBIM 00pPa30BaHHUEM.

Ha n3yuenue yuebHoro kypca «l'eomerpus» Ha yriayOonéHHoM ypoBHe oTBoamTcs 204 yaca: B 10
kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HEIeIO).



1 [Inanupyemble pe3yJbTaThl 0CBOEHHUSI YUeOHOT0 Kypca
«I'eomerpus»

Wzyuenne yueOHOro Kypca «['eomerpusi» CrocoOCTBYeT (HOPMUPOBAHHIO Y  Y4YaIMXCS
JIUYHOCMHBIX, MemanpeoMemublx W NPeOMemHbIX pe3yabmamos OOy4YeHHS, COOTBETCTBYIOIIUX
TpeboBaHusIM (henepaaTbHOr0 TOCYJApPCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAApTa CPEAHEro OOIIeTro
oOpa3oBaHus.

1.1 IlnaHupyemMble JUYHOCTHBIE Pe3yabTaThl

[Inanupyemble JUYHOCTHBIE pPE3YJIbTAaThl OCBOCHHUS YYeOHOTro Kypca «Anrebpa W Havaia
MaTEMaTHYECKOI0 aHAJIN3a» B YaCTH:

1) rpa’k1aHCKOr0 BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh T'PAXKJAHCKONW NO3MLUU OOYYAIOLIErocsi KaKk aKTUBHOI'O M OTBETCTBEHHOTO
YjieHa POCCHUHCKOro OOIIEeCTBa, MPEJCTaBICHHE O MaTeMaTHYECKUX OCHOBaX (YHKIMOHHUPOBAHHS
Pa3NUYHBIX CTPYKTYp, SBJICHUH, MPOIENyp TPakTaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe),
YMEHHE B3aUMOJCHCTBOBaTh C COLMUAIBHBIMU HHCTUTYTaMH B COOTBETCTBUM C HUX (QYHKUUAMH U
Ha3HAYEHUEM;

2) NaTpUOTHYECKOI'O BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh POCCHUCKON TPaKAAHCKOM WICHTHYHOCTH, YBOKEHHS K NPOIUIOMY U
HACTOSIIIEMY POCCHUICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JIOCTUXKEHUSM POCCUHCKHX
MaTeMaTHUKOB U POCCUHCKON MaTeMaTH4eCKOH IIKOJIbl, MCIIOJIb30BAaHHE ATUX JIOCTHIKEHUH B JPYrux
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HaHME MYXOBHBIX LIEHHOCTEH poccuiickoro Hapoja, cHOpMHUPOBAHHOCTb HPABCTBEHHOIO
CO3HaHMsI, dTUYECKOrO IMOBEACHUS, CBA3AHHOIO C NPAKTUYECKUM NPUMEHEHHEM JOCTHKECHWM HayKu U
JEeSITeNIbHOCThIO YIEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOMYMBOTO Oy1yIIETo;

4) 5CTETUYECKOTO BOCITUTAHUS:

JCTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOUAs OICTETHMKY MAaTE€MaTH4YECKMX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj]lay, peIIeHUH, pacCyK/IeH!H, BOCIPUUMUYUBOCTh K MATEMaTHYECKUM aCIEKTaM pa3IHMYHbIX
BUJIOB HCKYCCTBA;

5) puznyueckoro BOCIUTAHMUS:

c(OPMHPOBAHHOCTh YMEHHUS MPHUMEHATh MaTeMaTHYecKHe 3HaHUs B MHTEpecax 3/I0pOBOTO U
6e3omacHoro oOpasa »KH3HH, OTBETCTBEHHOE OTHOIICHHME K CBOEMY 3/0pOBBIO (3I0pOBOE MUTAHME,
cOamaHCUpPOBAaHHBIA PEXHUM 3aHATUNH M OTIbIXa, peryispHas (u3nyeckas aKTHUBHOCTb), (hHU3HUECKOE
COBEpIICHCTBOBAHUE MIPU 3aHATUAX CIIOPTUBHO-030POBUTEILHON JESTENbHOCTHIO;

6) TpyIOBOTO BOCITUTAHHUS:

TOTOBHOCTh K TpYIy, OCO3HAaHUE IIEHHOCTU TPYAOJIIOOUS, HHTEpPEeC K pazIuuHbIM chepam
npoeCCHOHATLHOM EATEIbHOCTH, CBI3aHHBIM C MAaTEMaTHKON U €€ MPUI0KEHUSIMHU, YMEHHUE COBEPIIATh
OCO3HAHHBIM BBIOOP Oyaymield mnpodeccud © PeaTu30BBIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHHUIO Ha MPOTSKEHUU
BCEH J>KM3HHM, FOTOBHOCTb K aKTUBHOMY YYacTHIO B PEIICHHWU MPAKTHMUYECKUX 3ajad MaTeMaTH4eCKON
HaIPaBJIEHHOCTH;

7) SKOJIOTUYECKOTO BOCIIUTAHHUS:

c(OPMUPOBAHHOCTH IKOJOTUYECKON KYJIbTYphl, IOHUMAHUE BIMSHHUS COLMATbHO-IPKOHOMUYECKUX
MPOIIECCOB HA COCTOSIHWE TPHUPOJHOW M COLMAIBHOW Cpelbl, OCO3HAHUE TIJI00AIBHOTO XapakTepa



HKOJIOTMUECKUX MpoOsieM, OpUEHTallMs Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM s peuieHus 3aiad B
00JacTi OKpYKaroIel cpeipl, MIIAaHNPOBAHUE MOCTYIKOB M OICHKH WX BO3MOXKHBIX MOCIEACTBHMA IS
OKpY>Karollen Cpeibl;

8) LICHHOCTH HAYYHOT'O TO3HAHMUSI:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOIIECTBEHHON TMPaKTUKH, TOHUMAaHUE MaTeMaTHYeCKOH Haykum Kak cdepbl dYeloBEYeCKOU
JEATEIIbHOCTH, 3TaloOB €€ Pa3BUTUSA U 3HAYMMOCTHU JUISl PA3BUTUS LHUBUIM3ALMU, OBJIAJACHUE S3BIKOM
MaTe€MaTUKU U MaTeMaTU4YEeCKON KyJIbTYpPOU KaK CPEeICTBOM IO3HAHUS MHUPA, TOTOBHOCTh OCYUIECTBIAThH
MIPOEKTHYIO U UCCIIEI0BATEIBCKYIO I€ATEIbHOCTh HHAUBUIYAJIBHO U B TPYIIIIE.

1.2 IlnanupyemMble MeTanpeIMeTHbIE Pe3yJbTAThI

MertamnpenMeTHble pe3ybTaThl OCBOCHHUS y4eOHOro mpeamera «BeposTHOCTP M CTaTUCTHKA»
IIPEJCTaBIIEHbI TPEMs IPYIIIaMU YHUBEPCAJIbHBIX YU€OHbIX JeHCTBUIL:

1) mo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YUeOHbIE el CTBHS:

1.1) Ga30BbIC JIOTUYECKHUE ACHCTBHUS:

BBISIBIISITh M XapaKTEPH30BaTh CYIIECTBEHHBIC NMPU3HAKA MATEMaTHUYECKUX OOBEKTOB, MOHATHH,
OTHOILICHUN MEXy MOHATUAMH, GOPMYIUPOBATH ONPECIICHUS MOHATHH, YCTaHABIUBATh CYILIECTBEHHBIH
IIPU3HAK KJIacCU(UKALMU, OCHOBAHUS [l 0000IIEHUs M CPAaBHEHUS, KPUTEPUH ITPOBOAUMOTO aHAJIN34;

BOCIIPHHMMATh, (opMynupoBaTh W  TPeoOpa3oOBbIBATE  CYXACHUS: YTBEPOUTEIbHBIE H
OTpHIIATENIbHBIC, CAMHIUYHBIC, YACTHBIC M OOIIE, YCIOBHBIE;

BBISBIIATh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM U NPOTUBOPEUMs B (DaKkTax, JAHHBIX,
HAOJMIOACHUAX M YTBEPXKAEHUSAX, IMpeularaTb KpUTEpUU JJI BBIBJIECHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JenaTh BBIBOJBI C HCIIOJNB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W HMHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEeHUH 110 aHaJIOTHH;

IPOBOJUTH CAaMOCTOATENBHO JI0OKA3aTeNbCTBA MATEMAaTHUYECKUX YTBEPXAECHUH (MpsiMble U OT
IPOTUBHOI0), BBICTpaMBaTh APTyMEHTAIMIO, NMPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYK/ICHHS U BBHIBOIBI;

BbIOMpaTh crnoco0 pemieHus y4eOHOM 3amauu (CpaBHUBaTh HECKOJBKO BapHUaHTOB PpEIICHMUS,
BbIOMpPaTh HanboJee MOIXOASIINMI ¢ Y4ETOM CaMOCTOSITEIBHO BBIJIEICHHBIX KPUTEPHEB);

1.2) 6a30BbIe UCCIIEAOBATENLCKUE ICHCTBHS:

UCIIOJIb30BaTh BONPOCHI KakK HCCIEN0BAaTENIbCKUM HMHCTPYMEHT MO3HaHUS, (OpMyJIupoBaTh
BONPOCHI, (PUKCUPYIOIINE NMPOTUBOPEUNE, IpodiieMy, YCTaHaBIMBAaTh UCKOMOE U JAaHHOE, (OpMUPOBATH
TUIIOTE3Y, apT'YMEHTUPOBATh CBOIO MMO3UINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIUTAHWPOBAHHBIN SKCIEPUMEHT, UCCIIEOBAHUE IO YCTAHOBICHHIO
OCOOCHHOCTEN MaTeMaTHYecKOro OOBEKTa, SIBJICHHUS, IPOIIECcCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (OpMYJIMPOBAaTh OOOOIIEHUSI W BBIBOJABI IO pe3yibTaTaM MPOBEAEHHOTO
HAOIOACHUs, MCCIIEIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh IIOJYYEHHBIX pE3yJIbTaToB, BBIBOJOB U
00001IICHMIT;

MIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIEcca, a TaKKe BbIIBUTaTh MPEAMOJIOXKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSX;

1.3) pabora ¢ uHpopmanueii:

BBISIBIIAITh  IeDUIIUTHl HH(OpMAIK, TaHHBIX, HEOOXOAMMBIX /IS OTBETa HAa BONPOC W IS
peLeHys 3a/1a4u;



BbIOMPATh NH(OPMAIMIO U3 UCTOYHUKOB PA3JIMUHBIX THUIOB, aHAJIM3UPOBATh, CUCTEMATU3HPOBAThH
Y MHTEPIIPETUPOBATh MH(OPMAIIHIO Pa3IMYHBIX BUJOB U (OPM IPECTABICHHUS;

CTPYKTYPUPOBaTh HH(POPMALMIO, TPEACTABIATh €€ B Pa3NMYHbIX (opMax, WILTIOCTPUPOBATH
rpauvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

2) KOMMYHHUKAaTHBHbIe YHHBepcaJlbHbIe Y4eOHbIe 1eliCTBUA:

2.1) oOmienue:

BOCIIPMHUMATh U (hOPMYJIUPOBATh CYKAECHUS B COOTBETCTBHM C YCIOBUSIMH U LEJIAMHU OOILEHHUS,
SCHO, TOYHO, T'PAMOTHO BBIPAXKaTb CBOK TOYKY 3pPEHMsI B YCTHBIX M IHMCBbMEHHBIX TEKCTaxX, /1aBaTh
MOSICHEHUSI 110 X0y PELICHHUs 3a7]a4i, KOMMEHTHPOBATH MOJIyYE€HHBIH pe3ybTar;

B X0JIe 00CY)KJICHH 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMBI, TPOOJIEMBI, peIaeMoin
3aJjaud, BbBICKA3blBATh WJEH, HALCIEHHbIE HAa IIOMCK pELICHMs], COIOCTaBISATh CBOM CYXKAEHUS C
CYXKIEHUSMH JpYTUX YYaCTHUKOB Juajora, OOHapy)XHWBaThb pa3iIMuyue M CXOJCTBO IO3MULUH, B
KOPPEKTHOH Gopme (HOopMyIHpPOBATh PA3HOTIIACHS, CBOU BO3PAKCHHUS;

IPEJICTaBIATh PE3yibTaThl PEIIEHUs 3aJayd, OJKCIHEPUMEHTAa, HCCIIEOBAHUs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpPATh (OpPMAT BBICTYIJIEHHS € Y4YETOM 3aJad IpPe3eHTaUud U OCOOEHHOCTEH
ayaAUTOpUH;

2.2) COBMECTHAs JA€ATEIbHOCTD:

IOHUMAaTh U UCHOJIb30BATh IPEUMYIIECTBA KOMAHHON U MHIUBUYyaJIbHON PabOThI IPU PEeLLICHUU
y4eOHBIX 3ajJay, IPUHUMATh L[€JIb COBMECTHOW JESATEIbHOCTH, IJIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboThl, pacmpenensaTb BUABI PadOT, IOTOBAapHUBATHCS, OOCYXKIATh NHPOIECC W pe3yabTaT padoThl,
0000111aTh MHEHHUS HECKOJILKUX JIIONIEH;

y4acTBOBaTh B IPYNNOBBIX (popmax paboTel (00CyxkaAeHUs, 0OOMEH MHEHHUH, «MO3IOBbIE IITYPMbI»
U HHbIE), BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JEMCTBUSA C JPYTUMH 4IEHAMH
KOMAH/IbI, OIIEHUBATh KaueCTBO CBOETO BKJIa/a B OOMIMIA MPOAYKT MO KPUTEPHUSIM, cHOpMyTUpOBAaHHBIM
YYaCTHHKaMH B3aUMOJICHCTBHUS;

3) peryiasiTHBHBIE YHUBEPCAIbLHbIE YUeOHbIE HeiiCTBHS:

3.1) camoopranu3zamnus:

COCTaBJIATh IUIaH, aJITOPUTM pEIICHUS 33/a4H, BEIOUpaTh Coco0 pemieHus ¢ ydéToM UMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C
y4€TOM HOBOM HH(pOpMAIIHH.

3.2) CaMOKOHTPOJIb:

BJIAJIETh HABBIKAMU II03HABATENFHOW peIeKCHHM KaK OCO3HAHMS COBEPIIAEMBIX JIEHCTBHHA M
MBICIUTENIBHBIX TPOIIECCOB, WX PE3yJbTaTOB, BIAJAETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS
mporiecca 1 pe3ysbTara pelieHuss MaTeMaTHYeckKol 3a1a4H;

NpPEIBUIETh TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTD IIPH PELLICHUH 33]]a4l, BHOCUTh KOPPEKTUBBI
B JICATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTEIECTB, JaHHBIX, HANJIEHHBIX OMIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LENU U YCIOBHUIM, OOBACHATh MPUUYMHBI TOCTHIKEHUS WIH
HEIOCTHXEHUS PE3YNbTAaTOB JAEATEIbHOCTH, HAXOJUTh OIIUOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

3.3) SMOIMOHAJILHBINA UHTEIJIEKT, Mpeanoaratomuii cpopMUPOBaHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh MMOHMMATh CBOE SMOILIMOHAIBHOE COCTOSIHUE, BUIETh
HaNpaBJICHUs Pa3BUTUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpEeryJIHpOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a

CBOE TOBEJICHUE, CIIOCOOHOCTh aanTHUPOBATHCS K SMOIIMOHATIHLHBIM U3MEHEHHSIM U TIPOSIBIISATH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;



BHYTpeHHCﬁ MOTHUBAILlUU, BKJIIO‘-I@.IOH.ICIZ CTPECMJICHUC K NOCTHIKCHUIO LICJIIM U YCIICXY, OIITUMU3M,
MHHUIUATUBHOCTh, YMEHHUE JIEHCTBOBATh, HCXOS U3 CBOMX BO3MOYKHOCTEH;

AMIATHM, BKIIOYAIOIIEH CIOCOOHOCTh IOHUMATh SMOLIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATH
ero IpH OCYIIECTBICHUN KOMMYHHKAIUH, CIIOCOOHOCTD K COYYBCTBHUIO M COIIEPEKUBAHHMIO;

COLIMAJIBHBIX HAaBBbIKOB, BKJIIOYAKOIINX CIIOCOOHOCTE BBICTpanBaTb OTHOWICHUA C JOPYrUuMU
JFOIBMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peIaTh KOH(IMKTEI,

3.4) npunsTHE ceOs M IPYTrUX JOACH:

NpUHUMATH ce0s1, TOHUMast CBOM HEAOCTATKH U JIOCTOWHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX JIIOJEH IIPU aHAIU3E PE3YJIbTATOB EATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JIPYTHUX JIIOJICH Ha OIIHOKH.

1.3 IllianupyemMble MpeIMeTHbIE Pe3yJabTaThl

K xoniy 10 kiacca o0yyaromuiicss HAyquTCs:

CBOOOJHO ONEPUPOBAaTh OCHOBHBIMM TOHSATHSIMU CTEPEOMETPUM MPH pELIEHWH 3agad HU
IIPOBEJICHUN MaTEMaTUYECKUX PACcCYKIECHU;

IPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX IIPU PELICHUU T€OMETPUUYECKHX 3a/1a4;

KJacCH(UIUPOBATh B3aUMHOE DPACIOJOXKEHHE TMPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATh MOHATUIMH, CBA3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MEXAY NPSMBIMU B
IIPOCTPAHCTBE, MEXY MPSIMOHN U MJIOCKOCTHIO;

CBOOOJHO ONEPUPOBATH MOHATUSAMH, CB3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOOJIHO pacro3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (IIpU3Ma, MUPaMUAA, IPSIMOYTOJIbHBIH
napajuiesenumnes, Kyo);

KJIaccu(puIUpoBaTh MHOIOI'PAaHHUKH, BEIOUpPAsi OCHOBAHUS JJIS KIacCU(PUKALIUH;

CBOOOJHO ONEPUPOBAThH MOHATUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB INIOCKOCTHIO;

BBIMOJIHATh MapajljieNbHOE, ILIEHTPaJbHOE M OPTOTOHAJIBHOE NPOEKTHPOBAaHUE (UIYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeH!s PUryp Ha IMIIOCKOCTH;

CTPOUTH CEYEHUS MHOI'OI'PAaHHHMKOB pa3jIMYHBIMH METO/aMH, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE
YepTEeKH U3 PUCYHKOB ITPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH IUIONIAIN TOBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma, MUpaMua), TeOMETPUUECKUX Tell
C IpUMEHEHUEM QopMyT;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CHUMMETPHUS B HPOCTPAHCTBE, LEHTP, OCb U IJIOCKOCTb
CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUHU (UTYPBI;

CBOOOJHO ONEpUPOBaTh MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJMHATaM B
MIPOCTPAHCTBE;

BBITOJIHATH IEHCTBHS Ha/l BEKTOpaMH;

pelaTh 3aa4M Ha JOKa3aTelbCTBO MATEMAaTHYECKUX OTHOUICHUHM U HaX0XK/I€HUE T€OMETPUUYECKUX
BEJIMYMH, NPUMEHSAS W3BECTHBIE METOABl NPU PEUICHMM MaTEeMaTHYEeCKMX 3a7ad IOBBIIIEHHOTO H
BBICOKOT'O YPOBHSI CIIO)KHOCTH;

IPUMEHATHh MPOCTEHIINE POrPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI
IIPU PELICHNUN CTEPEOMETPUUECKHX 3a/1aY;

U3BJIEKaTh, IPeoOpa3oBBIBATh M HHTEPIPETUPOBATH HHGPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX UTypax, MpeACTaBIEHHYIO Ha YEPTEKAX U PUCYHKAX;

IPUMEHATH IIOJIyYEHHbIE 3HAHUS Ha IPaKTUKE: CPAaBHUBATb M AHAJIU3UPOBATH pPEAIbHBIC
CUTyallud, TPUMEHSITh W3Y4YEHHbIE TIOHATUS B TMIpollecce TIOMCKA pELIeHUs MaTeMaTU4eCKu
cOpMyIHPOBaHHON MPOOJIEMBI, MOJIEUPOBATH pealibHbIE CUTYAllMU Ha S3bIKE TEOMETPUH, UCCIEI0BATh
MTOCTPOCHHBIE MOJIENIM C HCIOJIb30BAHWEM T'€OMETPHUUECKUX NOHATUNH W TEopeM, ammapaTta aiareOpsl,
pelarh NPakKTUUECKHUE 3a1a4M, CBA3aHHbIE C HAXOKIECHUEM I€OMETPUUECKUX BEIUYNH;



UMETh TPEJCTaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHS TEOMETPUM KaK COCTaBHOW YaCTH
(dbyHI1aMeHTa pa3BUTHSI TEXHOJIOTHH.

K konny 11 kiacca o0yyaronuiicss Hay4uTcs:

CBOOOZHO OMNEpUPOBATH MOHATUSMH, CBSI3aHHBIMH C [MIUHAPUYECKOW, KOHUYECKOW U
chepruecKoil MOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI TIOTyYCHHUS;

OIEepUPOBATh MOHITHUSIMHU, CBA3AHHBIMHU C TeJIaMM BpAIICHUS: LUIMHIPOM, KOHYcoM, chepoil u
apom;

pacro3HaBaTth Teja BpaleHus (LHIMHIP, KOHYC, cdepa U map) U 0ObACHATH CIIOCOOBI MOTYYESHUS
TeJ BpaIlCHHUS,

KJIaCCU(UIIMPOBATh B3aUMHOE PacrojoKeHue cepbl U MI0CKOCTH;

BBIUMCIIATh BEIMYUHBI JJIEMEHTOB MHOTOTPAHHHMKOB WM TEJ BpANICHHS, OOBEMBI W ILUIOMIAIH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TeJ C IPUMEHEHHEM (HOpMYyIT;

CBOOOZHO OMNEPUPOBATh TOHATUSMH, CBS3aHHBIMA C KOMOWHAIIMSAMH TeJ BpallCHUS W
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B chepy U OMHCAHHBIN 0KoJI0 cepsl, chepa, BIMCaHHAs B
MHOTOTPaHHUK WJIH TEJIO BPALICHUS;

BBIUHCIISTH COOTHOIICHHUS MEX/Y TUIOIIAIIMU TOBEPXHOCTEH 1 00bEMaMu MOI0OHBIX TeET,

U300paxarh HM3ydaeMble (UTYPHI, BBINOJHITH (BBIHOCHBIC) IUIOCKHE YEPTSHKH M3 PHUCYHKOB
MIPOCTBHIX O0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHS TEJ BPALICHHUS;

U3BJICKaTh, WHTEPIPETUPOBATh M MPEOOpPa30OBBIBaTH HHPOPMALKIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX QUTypax, MPeACTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH OINEPalMK HAJl BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHUCTEME KOOp/MHAT;

peliaTte TeoMEeTpUYEeCKUEe 3a7aud Ha BBIYUCIICHHE YIJIOB MEXIY MNPSMBIMH U IUIOCKOCTSIMU,
BBIUUCIIEHUE PACCTOSIHUN OT TOYKH JIO IJIOCKOCTH, B II€JIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/Ia TIPU PELICHUH;

CBOOOJTHO ONIEpUPOBATH IMOHATHAMH, CB3aHHBIMU C JBIDKEHHEM B IIPOCTPAHCTBE, 3HATh CBOKWCTBA
JIBUOKCHHH;

BBIMTOJIHATh M300paKEHUS] MHOTOTPAaHHUKOB W TEJI BpAIICHUS IPH MapalieIbHOM TIepeHoce,
[EHTPATbHOW CHUMMETPHUH, 3€pKaTbHOW CHMMETPUU, MPH MOBOPOTE BOKPYr MPSAMOH, MpeoOpa3oBaHUs
Mog00MS;

CTPOUTh CEYEHHUS MHOTOTPAHHHUKOB M TeNl BpAIICHHS: CEUeHHUs LUIMHIApa (MapajuieNbHO U
MEPIEHIUKYJIIPHO OCH), CEYEHMsI KOHYca (MapaielbHble OCHOBAHUIO U MPOXOJALINE Yepe3 BEPIIUHY),
CeueHus 11apa;

UCIIOJIb30BAaTh  METOJAbl IOCTPOEHHUS CEUEHUMH: METOJ| CJIEel0B, METOA BHYTPEHHEro
MIPOEKTUPOBAHHUS, METO]] TIEpEeHOCa CEeKYILEH MITOCKOCTH;

JIOKA3bIBaTh T€OMETPUICCKHIE YTBEPIKICHHS;

MPUMEHSTh TeOMeTpuuecKre (akThl Ul PEIICHUs] CTEPEOMETPUUECKHX 3aad, MPeAnoIarainmx
HECKOJIBKO IIIaroB PemIeHHs, €CIIN YCIOBUS MPUMEHEHUS 3a/1aHbl B IBHOW M HESIBHOH (hopMe;

pelaTh 3aa4u Ha JOKa3aTelbCTBO MATEMAaTHIECKUX OTHOIICHUI U HAXOXKICHUE TEOMETPUUECKUX
BEJIMYWH;

MPUMEHSTh MIPOTPAMMHEBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUN
CTEepEOMETPUUECKHX 33]1aY;

NPUMEHSTh TOJYYCHHbIE 3HAHUS Ha TPAKTHKE: CpPaBHUBATh, AaHAIM3UPOBAaTH U OLIEHUBATH
peanbHbIe CUTYaIlld, TPUMEHSITh U3yYCHHBIC TIOHSTHS, TEOPEMBI, CBOWCTBA B MPOIECCE MOMCKA PEIICHUS
MaTeMaTHYeCKu CGHOPMYITUPOBAHHON MPOOIEMBbI, MOJEIHPOBATh pEANbHBIE CUTyallud Ha S3bIKEe
reOMEeTPUHU, UCCIIeI0BAaTh TOCTPOECHHBIE MOJIENIN C UCIIOJIb30BAHUEM F€OMETPHUUECKHUX MOHSITHIH U TEOPEM,
amnmaparta anreOpbl, pemaTh NPAaKTHUYECKHE 3aJauyd, CBS3aHHBIE C HAXOXKIEHHEM TeOMETPUUYECKHX
BEJIMYWH;

UMETh TPEJCTaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHUS TEOMETPHUM KaK COCTaBHOW 4YacTH
(dbyHIIaMeHTa pa3BUTHSI TEXHOJIOTHH.



2 Copepxanne y4e0HOro Kypca «Ajaredpa u Hayajaa MaTeMaTHYeCKOr0 aHAJINU3a»
10 xknacc

1. IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBeE.

OcCHOBHBIE NOHATUS CTepeoMeTpuH. Touka, mpsmas, IJIOCKOCTb, MpocTpaHcTBO. [loHsATHE 00
AKCHOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3anmHOe pacnonoxeHue MpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECS, IapajuIeIbHbIE H
ckpeuuBaromuecs npsmele. [Ipu3Haku ckpemmBaromuxcss npsamelx. IlapamienbHOCTs NPSIMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE: MapaJUICNIbHBIC IPSMbIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX MPSIMBIX,
HapajIeNIbHOCTh MPsIMO M mtockocTH. [lapaienbHoe U LIEeHTpanbHOE MPOEKTUPOBAHUE, N300pakeHUe
¢uryp. OCHOBHBIC CBOMCTBa MapaICIbHOTO NMpoeKTupoBaHus. V3o0paxkeHue Guryp B mapamienbHOM
IIPOEKIMH. YTIBl C COHAIPABJICHHBIMM CTOPOHAMM, YIOJ MEXAY MPAMBIMH B IIPOCTPAHCTBE.
[TapannenpbHOCTh IUIOCKOCTEM: TNapajuielibHblE IUIOCKOCTH, CBOWCTBA NApaUICNIbHBIX ILIOCKOCTEM.
IIpocreiime mpocTpaHCTBEHHBbIE (UIYpbl Ha IUIOCKOCTU: TETpa’ap, Hapajliesienunes]l, MOCTPOECHUE
CCYCHMUI.

[lepnieHAUKYIAPHOCTD NPSAMOM M IUIOCKOCTH: NEPIEHIUKYJIAPHBIE IpPSMBIE B IPOCTPAHCTBE,
IIPSIMBIE TapaJUICIbHbIE U MEPIEHINKYISPHBIE K IUIOCKOCTH, NPU3HAK MEPIECHIUKYISAPHOCTA IPSIMOU U
IUIOCKOCTH, TEOpeMa O MpsMOM NEPHEHAUKYJISIPHOW INIOCKOCTU. OpTOroHalbHOE NPOECKTHUPOBAHUE.
[lepneHuKynsip W HAKJIOHHBIC: PACCTOSIHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHHME OT MPSAMOM 0
IUIOCKOCTH, TMpOeKUuss (QUrypsl Ha IJIOCKOCTb. llepneHIuKyaspHOCTh IUIOCKOCTEH: IMpHU3HaK
MEPIEHANKYIISIPHOCTH ABYX IUNIOCKOCTEN. Teopema o TpEX nepneHauKyIspax.

VYTl B IPOCTPAHCTBE: yroJl MEXAY NPSAMOU U INIOCKOCTBIO, IBYTPAHHBINA YTroJl, IMHENHBIA yrojl
IBYrpaHHOro yria. TpéxrpaHHbli U MHOrorpaHssle yribl. CBOMCTBa IUIOCKMX YIJIOB MHOTOIPAaHHOTO
yria. CBOMCTBa IUVIOCKUX U JBYTPAHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB JJIs
TPEXTPAHHOIO yIJIA.

2. MHOrorpaHHMKH.

Buasl MHOTOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yronpHas npusma, npsMas U
HaKJIOHHass NpU3MbI, OOKOBas W MOJHAs MOBEPXHOCTh MNpu3Mbl. [lapannenenunen, mpsMOYyroibHbBIN
napajuiejienume], U ero cpoicrea. KpaTwaillipme myTM Ha IOBEPXHOCTHM MHOrorpaHHuka. Teopema
Oinepa. [IpoctpanctBenHas Teopema Iludaropa. Ilupamuna: n-yronpHas nupamuia, NpaBUiIbHAs U
yceuéHHas nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHe NpaBWIbHOM mnupamuibl. IlpaBunbHbIE
MHOTOTPaHHUKH: IIPABWIIbHAS MPU3Ma U IpaBUIIbHAs NUPAMUJIA, [IPABUIIbHAS TPEYroJibHas NMUpamMuaa u
MpaBWIbHBIN TeTpa3ap, KyO. [IpencraBineHne o MpaBUIBHBIX MHOTOTPAHHUKAaX: OKTa’dap, JOAEKadJp U
HUKOCAdIP.

Bolunicnenue 5>1€MEHTOB MHOTOIpaHHUKOB: pEOpa, auaroHanu, yriabl. llnomans OokoBoi
MOBEPXHOCTU M TOJHON MOBEPXHOCTH MNPSMOW MPU3MBI, IJIOLIA]b OCHOBAaHUH, TeopeMa O OOKOBOIi
MOBEPXHOCTU TMpsiMOM mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTH MPABUIBHOU
IIApaMU/Ibl, TEOpPEMA O IJIOLAAU YCEUEHHON TUPaMUIBI.

CummeTpus B IPOCTPAHCTBE. DIIEMEHTBI CHMMETPHUH ITPaBUIIbHBIX MHOTOTpaHHUKOB. CHMMeTpHs
B IIPaBUJIBHOM MHOIOIPDAHHHUKE: CHUMMETPHUS MapAJUICIICIIUIIENd, CUMMETPUS IIPABUJIBHBIX IIPU3M,
CUMMETpPHUS TPAaBUILHON MUPAMUIBI.

3. BexkTopsbl H KOOPAWMHATHI B IPOCTPAHCTBE.

[ToHsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, [JIMHA HEHYJIEBOI'O BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPABJICHHBIE U IIPOTUBOIIOJIOKHO HAIPAaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JIeNCTBHSA C BEKTOpaMU: CI0)KEHHE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE
BEeKTOpa Ha uyucio. CBOMCTBA ClI0KEHHUs BEKTOpoB. CBOICTBAa YMHOKEHHUs BeKTOopa Ha uncio. ITonsrue
KOMIUTaHapHble BeKTOpbl. [Ipm3Hak koMImaHapHOocTH TpEX BeKTopoB. [IpaBmiio mapamienenumnena.
TeopeMa 0 pa3noKEHUH BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTOopaM. IIpsMoyronbHas cucrema
KoopauHat B npocTtpaHcTBe. KoopamHatel BekTopa. CBA3b MEXAY KOOPAMHATAMH BEKTOpa H
KOOpJAMHATaMM TOYEK. YTOJI MeXAy BeKTopaMu. CKaJsIpHOE TPOU3BEAECHNUE BEKTOPOB.



11 kaacce

1. Tesa Bpamenus.

[TonsTust: HUIMHAPUYECKAs TOBEPXHOCTh, KOHMYECKask IOBEPXHOCTh, ChepuyuecKas MoBEPXHOCTD,
oOpasyromue MoBepxHOCcTed. Tenma BpamieHHs: IMJIMHAP, KOHYC, YCEU€HHBIH KOHYC, cdepa, Imiap.
Bsaumnoe pacnomnoxkenue chepbl U IUIOCKOCTH, KacaTeiabHas IUIOCKOCTh K cdepe. M300paxkeHue Ten
BpaIleHHs Ha MIIOCKOCTH. Pa3BépTka nmunmuapa u konyca. CuMmmetpus cepsl U mapa.

O0bEM. OcHoBHBIE cBolicTBa 00BEMOB Tel. Teopema 00 00bEME MNPAMOYTOJIBHOTO
napajiesnienunena u cieactsus u3 He€. OObEM NpsAMON M HAKJIOHHOW MPU3MBI, [IMIHMHPA, TUPAMUBI U
KoHyca. OO0bEM 11apa U MapoBOro CErMeHTa.

KoMOuHanuu Ten BpailleHus ¥ MHOTOIpaHHHUKOB. [Ipu3ma, BnucaHHas B UWJIUHAP, ONUCAHHAS
okono muiuHapa. Ilepeceyenue cdepsl u mapa ¢ miockocTbio. Kacanue mapa u cdepbl MI0CKOCTHIO.
[ToHATHE MHOTOTpaHHUKA, OMHCAHHOTO OKOJO Cdepsl, cephl, BOMCAHHOW B MHOTOIPAaHHUK WM TEJIO
BpalICHUSI.

[Tnomanpe NOBEPXHOCTH LMIMHApA, KOHyca, IUomans chepel u e€ uacredl. [lomobue B
npoctpancTBe. OTHoleHHE O0BEMOB, IUIONIANEH ToBepXHOCTeH moAo0HBIX ¢uryp. IIpeobpasoBanue
noso6ust, romoTeTus. Perienne 3a1a4 Ha IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne ceyeHHii MHOTOTPAaHHUKOB W TEJl BpPAIICHUS: CEUCHUS IIMHIpA (MapajulelbHO U
NEPIEHIUKYJIIPHO OCH), CEYEHMsI KOHYca (MapaielbHble OCHOBAHUIO U MPOXOJALINE Yepe3 BEPIIUHY),
CEYEHMs IIapa, METOJAbl MOCTPOEHUSI CEUEHUW: METOJ] CIIEIOB, METOJ BHYTPEHHErO IMPOEKTUPOBAHUS,
METO/ IIEPEHOCA CEKYIIEH TUNIOCKOCTH.

2. BekTopbl U KOOPAMHATHI B POCTPAHCTBE.

Bextopel B mpoctpanctBe. Onepauuu Haj BeKTOpamMu. BeKTOpHOE YMHOMXEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOr0o yMHOeHHMs. [IpsMoyronbHas cuctema KOOpAUHAT B IpocTpancTBe. KoopauHaTsl
BeKkTopa. Pasnoxenue Bekropa mno 0Oasucy. KoOpAMHAaTHO-BEKTOPHBIM METOJ NpU PELICHUU
F€OMETPUUYECKHX 3a/1a4.

3. JIBM:KeHHSI B MPOCTPAHCTRBE.

JBuxenust mpoctpanctBa. OrobOpaxkenus. [[BmxeHus u paBeHcTBO ¢uryp. OOmme cBoiicTBa
JNBW)KCHUW. Buabl JBMKEHUW: NapajulebHbIA IEPEHOC, LEHTpAbHAs CHUMMETPHS, 3€pKajbHas
CUMMETpHUS, TOBOPOT BOKPYT npsimoil. [IpeoOpazoBanus mogobust. [Ipsmas u cepa Ditnepa.



3 TemaTn4eckoe NJIAHUPOBAHHE ¢ Y4€TOM padoueil MPorpaMmMbl BOCIIHTAHUS
1 YKa3aHHeM KOJIH4YeCTBA YacoB, 0TBOAMMbIX Ha H3y4YeHHE KAKIO0H TeMbl

Pabouas nporpamma yuebHoro kypca «l'eoMeTpusi» yUuThIBaeT pabouyio IporpaMmy BOCIIUTaHUS
B (hopMax COTJIACHO MPUIIOKEHUIO.

10 xnacc
KosmyecTBo yacoB
J\/rg HaumenoBanue pa3fenoB u TeM IPOrpaMMbI KOHTpOJILHbIE
n/n Bcero
paboThl

1 BsezneHue B cTepeOMETPUIO 23 1

2  B3aumHOE pacroyiokeHHUe MPsIMBIX B IPOCTPAHCTBE 6 1

3  IlapamienbHOCTH MPSIMBIX U TIOCKOCTEW B IPOCTPAHCTBE 8

4 TlepneHIUKYISIPHOCTD NPSAMBIX M IDIOCKOCTEH B MIPOCTPAHCTBE 25

5  Yribl U pacCTOSHHS 16 1

6 MHuororpaHHUKH 7 1

7  BekTopsl B MPOCTPAHCTBE 12

8 IloBTOpeHue, 0000IIEHNE U CHCTEMAaTH3aIusl 3SHAHU I 5 2

O0111ee KOJIMYECTBO YacOB IO MPOrpamMme 102 6

11 xnace
KommuecTBo yacoB
Ne HaumenoBanune PasaciioB U TEM MpOTrpaMMBbI KOHTpO JILHBIC
n/n Bcero
paboTHI

1  AmnamutHyeckasi reOMETpuUs 15 1

2  TloBTopeHue, 0000IICHHE U CUCTEMATHU3AIIHS 3HAHHH 15 1

3  OObBEM MHOTOrpaHHUKA 17 1

4  Tena BpaieHus 24 1

5 | IInomanu moBepXHOCTU U 0OBEMBI KPYTJIBIX TN 9 1

6 JIBmwxeHus 5 1

7 IloBTOopenwue, 0600IIEHUE U CUCTEMAaTH3alMsl 3HAHUN 17 2

OO6m1ee KOJIMYECTBO YaCcOB IO TporpamMmme 34 1




[Ipunoxenue
K paboueii mporpaMmme y4eOHOro Kypca
«["eomerpusi» (yriryOaEHHBIN ypOBEHB)
g 10-11 kmaccos

®opmbl yuéTa padoyeil NporpaMMbl BOCIIMTAHUS

Pabouas nporpamma yuebHoro kypca «l'eoMeTpusi» yUuThIBaeT pabouyro NporpaMmy BOCITUTAHUS
B ClIeIyrOmmX (hopmax:

1) moOyxeHre 00ydaroIuXxcsi COOII0IaTh Ha YPOKE OOIIEIPHHSTHIC HOPMbI TIOBEICHHS, PaBHJIa
oOmieHusI €O CcTapmuMu (MEAArorn4ecKuMu  pabOTHUKAMU) U CBEPCTHUKAMH (OO0yYaroIIMMIUCS),
MIPUHLIMITBI Y4eOHOM TUCHUIUIMHBI M CaMOOPTaHU3alluH;

2) MPHUBJICYCHUE BHUMAHUS OOYYAIOIIMXCS K LIEHHOCTHOMY AacCIeKTy HM3y4aeMbIX Ha YpOKax
MIPEeIMETOB, SABJICHUH, COOBITUH Uepes:

JEMOHCTpaMi0  OOy4JaromMMCSl TNPUMEPOB  OTBETCTBEHHOTO, TPAKJAHCKOTO  ITOBEACHUS,
MIPOSIBIICHUS YE€TIOBEKOIO0US U 100pOCEPACUHOCTH;

oOpamieHre BHUMAaHUS Ha HPAaBCTBEHHBIE ACHEKTHl HAYYHBIX OTKPBITHI, KOTOPHIE HM3YyYalOTCS B
JAaHHBIA MOMEHT Ha YPOKE;

UCTIOJIb30BaHUE Ha YpOoKax MH(OpMAIIMH, 3aTParuBarouiell BayKHbIE COLMAIbHbIC, HPAaBCTBEHHEIE,
ATHUYECKHE BOIIPOCHI;

3) HCIONIb30BaHHE BOCIHMTATEIBHBIX BO3MOXKHOCTEH COJEpXaHUS y4eOHOro mpeamera s
dbopMupoBaHuss |y  OOy4yarOUIMXCS  POCCHUICKUX  TPAaJUIUOHHBIX  JYXOBHO-HPAaBCTBEHHBIX U
COIMOKYJIBTYPHBIX IIEHHOCTEH Yepe3 MoA00p COOTBETCTBYIONINX 3aay JUIsl peIICHHS,

4) BKJIIOYCHHE B YPOK HIPOBBIX MPOIEAYP, KOTOPBIE [MOMOTAIOT MMOJIEPKATh MOTHBAIHIO
o0yJaromuxcs K MOJYYCHHIO 3HAHWH, HAJNQ)KWBAHUIO TO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIICHHU B
KJ1acce, IOMOTal0T YCTaHOBIEHHIO T0OpoXKeIaTenbHOl aTMochepbl BO BpeMsl ypOKa;

5) npuMeHEeHue Ha YpOKe:

UHTEPaKTUBHBIX (GopM palboThl (TBOpUYECKOE 3aJaHMe, WHTEJUIEKTyajbHas Wrpa, BUKTOpPUHA,
TECTHPOBaHUE, TPEHUHT, KEIC U JIp.), CTHMYJIHPYIOIIUX MTO3HABATEIbHYIO MOTHBALIUIO 00yJarOIIUXCS;

JUCKYCCHM, KOTOpblE JAlOT  Y4YalluMcs  BO3MOYKHOCTh  HPUOOPECTH  ONBIT  BEIEHUS
KOHCTPYKTHBHOTO JTHAJIOTa;

6) mpuMeHeHHe TpynmoBoil paboThl WM pabOThl B Mapax, KOTOPHIE CHOCOOCTBYIOT Pa3BUTHIO
HaBBIKOB KOMaHIHON paOOTHI M B3aMMOJICHCTBHIO C APYTHUMH 00 yJarOIIUMUCS;

7) opranm3anmsi medCTBa MOTHUBHPOBAHHBIX M OPYIMPOBAHHBIX  yYallUXCsl HAL HUX
HEYCICBAIOIIMMHU  OJHOKJIACCHUKAaMH, JAIOMIET0  IIKOJbHUKAM  COIHUAIBHO  3HAYMMBIH  OMBIT
COTPYZHMYECTBA U B3aUMHOM MOMOILY;

8) BEIOOp M HCHOJB30BAaHHE Ha YpPOKAax METOJOB, METOJHMK, TEXHOJIOTHH, OKa3bIBAIOIINX
BOCIIUTATENIbHOE BO3JIEHICTBHE HA JIMYHOCTh B COOTBETCTBHM C BOCIMTATENIBHBIM HJI€AJIOM, IIENBI0 U
3aJjauaM¥ BOCITUTAHUS;

9) WHUIMHMPOBAaHME W TOJUIEPXKKA HCCIENOBATEILCKON JAEATEIBHOCTH IIKOJIBHUKOB B (hopme
BKIIIOYCHWE B YPOK PA3UYHBIX HCCIENIOBATEIbCKUX 3alaHWi M 3a]ad, 4YTO JaeT BO3MOXHOCTb
o0yJaromuMcsi TpPUOOpPECTH HABBIKM CAMOCTOSATENBHOTO PELICHHS TEOPETHYECKOM mpoOeMsl,
TeHEepUpPOBaHUS U O(QOPMIIEHUSI COOCTBEHHBIX THITOTE3, YBOKUTEIHHOTO OTHOIIEHHS K UY)KUM HJICSM,
MyOJIMYHOTO BBICTYIUICHUS, apTYMEHTUPOBAHMS U OTCTAUBAHUS CBOEH TOUKH 3pEHMS;

10) craHOBJICHHE YBAKUTEIbHBIX, JOBEPUTEIbHBIX, HE(POPMATBHBIX OTHOIICHUHA MEXIY
YUUTEJIeM U yYeHUKaMH, CO3JJaHHe Ha YPOKaX IMOIMOHAIBHO-KOM(OPTHOH Cpeibl;

11) co3manue rHOKOM U OTKPBITON Cpe/ibl 00YUCHHS U BOCITUTAHUS C HCIOIb30BAaHUEM Ta/XKETOB,
OTKPBITBIX 00pa30BaTEIbHBIX PECYPCOB.



