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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «I'eomeTpusi» 0a30BOTO ypOBHS IS
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaibHOTO
rOCyIapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAApTa CPEAHETo 0o0IIero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABIBIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHMIO, W TPAAUIUNA POCCHHUCKOTO OO0pa30BaHMI.
Peanm3amus mporpammbl oOecriedrBacT OBJIaICHUE KIFOYEBBIMUA KOMIICTCHITHSIMH,
COCTaBIISIIONIUMH OCHOBY JUII CaMOPAa3BUTHUA W HEMPEPHIBHOTO OOpa30BaHMUS,
IIEJIOCTHOCTh OOIIEKYJbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO PAa3BUTHS
JUYHOCTU 00YYaOIINXCS.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpUHM Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHMsl OOYCIIOBJIEHAa MPAKTUYECKOW 3HAUYMMOCTBIO METANpEeIMETHBIX MU
OPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS T€OMETPUHM B HAIPaBICHUU JUMYHOCTHOTO
pa3BuTHs oOydarommxcsa, (HOpMUPOBAHUS (PYHKIIMOHAIBHOM MaTEeMaTUYECKON
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUUILIINH. PazButre y oOy4aronmxcs
IPaBWIBHBIX MPEJICTaBICHUA O CYIIHOCTH U HPOUCXOXKJIECHUU T€OMETPUUYECKUX
abcTpakuui, COOTHOLIEHUU PEATbHOTO W HJCAIBHOIO, XapaKTepe OTPaKEHMs
MAaTEMATUYECKOM HAYKOM SBJIEHUM W TMPOLECCOB PEAITBHOIO MHpA, MECTE
TE€OMETPHUH B CUCTEME HayK M POJIM MAaTEMAaTHYECKOTO MOJICITUPOBAHHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yyalMxcs, a TakKe KauecTB MBIIUICHUS, HEOOXOAMMBIX JJisi ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEYMBAET BO3MOXHOCTb M3yYEHHUS Kak
JUCIHUILTAH €CTeCTBEHHO-HAYUYHOM HAIIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllIeHHE, (OopMHpyeMOe MpH H3yYEeHUH OOy4YaroUUMUCS
MOHSTUMHBIX OCHOB F€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUN
B XOJI€ pEILICHUS TeOMETPUUYECKMX 3aJad, YMEHHE BBIJIBUTaTh WU OIPOBEPraTh
TUIOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCS MPU PEIICHUH 3a7ad eCTECTBEHHO-
HAy4YHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCeX 00JacTsIX AESITeNbHOCTH uYenoBeka. OpHEHTalMs YelloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUalbHOrO ObITHS, (opma
OTPaXXEHUS OKPYXKAIOIIETO MHpa, YCJIOBHE YCIEIIHOTO TO3HAHHS W aKTHBHOTO
npeoOpazoBanusi  AelicTBUTENbHOCTH.  OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3amMu 00bEIUHSAET pa3Hble BUJIbI YU€OHOM U TPYIOBON NEATEIBHOCTH,



SBJISICTCSI OAHUM W3 MPOPECCHOHATHHO BaXKHBIX KauyeCTB, MOITOMY aKTyalbHa
3amaya (opMupoBaHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOIO MBINLICHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON ACSITEIBHOCTH 10 MHOTUM HaIlpaBJICHUSIM.

[leas ocBoeHusi mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha 0Ga3zoBoM
ypoBHE 00yueHus — 00I1eoOpa3oBaTeibHOE U OOIIEKYJbTYpHOE pa3BUTHE
oOyvaronuxcst ~ 4epe3  obecrnedeHue  BO3MOXKHOCTH  NPUOOPETEHHS  H
WCMOJIb30BAaHUSI CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHWW W JCHUCTBUM,
cnenu@UUHBIX TEOMETPUHU, BO3MOKHOCTH YCIICITHOTO MPOJOJKEHUST 00pa30BaHUS
0 CTICIIMAIBHOCTSIM, HE CBSI3aHHBIM C TIPUKIIAIHBIM UCIIOJIb30BAaHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpur Ha ©0a30BOM YpOBHE IIpeAHA3HAUYeHA JJid
00y4YaroImMXCsl CPEAHEHN MIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHECHUM
Ha YpOBHE OCHOBHOro 0011ero odpazoBanus. TakuM oOpa3om, oOyyaromimecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMUTH OOIIME€ MaTeMAaTUYECKHE YMEHUs, CBS3aHHBIC
co creuuuKol reoMeTpuu U HEOOXOJUMBIE [JIsi >KU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYUTh I'€OMETPHUIO OoJiee
IyOOKO, €CJIM B JajbHEWIIEM BO3HUKHET HEOOXOAUMOCTh B T€OMETPUYECKUX
3HaHUSX B MPOGECCUOHATBHON NEATETbHOCTH.

JlocTikeHne 1ed  OCBOGHHUS MPOrpaMMbl  OOECIEUYMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHBIMU 3a7ayaMy OCBOECHHSI Kypca
«I"eomeTpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBASOTCS:

e hopMUpOBAHUE MPEICTABICHUS O T€OMETPUHU KaK YaCTU MUPOBOU KYJIBTYPhI

Y OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e hopMUpOBaHKE MPEJICTABICHUSI O MHOTOTPAHHUKAX W TeJIaX BPAILCHUS Kak
O BRKHEUIIIUX MaTEeMaTHYECKUX MOJIENSIX, MO3BOJSIONIMX OIMUCHIBATH U
M3Yy4aTh Pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA;

e hopMUpOBAHUE YMEHUS PACIIO3HABATH HA YEPTEkKaX, MOJICIISIX U B peallbHOM
MUpE MHOTOTPAHHUKY U TeJia BpalleHUs;

e OBJIAJICHUE METOJIaMU PEIICHUs 3a/]a4 Ha TMOCTPOCHUSI HAa U300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e popMHUpOBAHUE YMEHHUS OINEPUPOBATh OCHOBHBIMU  TOHSATHUSAMH O
MHOT'OTPaHHHUKAX U TeJlaX BPAIIEHUS U UX OCHOBHBIMH CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PEIICHUS] OCHOBHBIX THIOB 3aj7a4; popMHUpOBaHUE
YMEHHUSI TPOBOJUTH HECIOKHBIE JOKA3aTEIbHBIE PACCyXICHUS B XOJE
pelIeHrs CTEPEOMETPUYECKUX 3aJad M 337Ja4 C [PAKTUYECKUM
COJIep>KaHHEM;

e Pa3BUTHE WHTEIJICKTYAJbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
MO3HABATEbHON aKTUBHOCTHU, UCCIIEI0BATEIbCKUX YMEHUN, KPUTUUHOCTH
MBIILICHUS;



e opmMupoBaHue (YHKIIMOHATHLHOW TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPUH:
YMEHUE Pacro3HaBaTh MPOSBICHUS FEOMETPUUYECKUX MOHSATHH, OOBEKTOB
Y 3aKOHOMEPHOCTEN B PEATbHBIX KU3HEHHBIX CUTYAllUSIX U MPU U3YUYECHUH
JIpPYrUX  y4eOHBIX  MPEIMETOB, TMPOSIBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEMN, POPMYIUPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIENU, MPUMEHATh OCBOCHHBIM TIE€OMETPUYECKHIMA
anmapatr sl pELICHUs MPAKTUKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIIPETUPOBATh U OLICHUBATh MTOJTYYEHHbBIE PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYpC
CTEpEOMETPUM B Hayaje €ero Hu3y4dyeHHs 3aJay, pEIIaeMbIX Ha YpOBHE
MHTYUTUBHOTO MO3HAHMS, U ONPEEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTHUBUPYET K
JaNbHENIIEMY U3YUECHUIO IIPEAMETA.

[Tpennourenue oTAAETCA HArJISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETHUYECKNE 3HAHMS MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTb IPEIMETHO-
MIPAKTUYECKON JEATEIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4Yaluxcsi B Kypce CTEpPEOMETPUM IPOBOAMTCS 3a CUET pEIleHUs 3aJad  Ha
CO3/IaHHE  MPOCTPAHCTBEHHbIX 00pa3oB W  3a7ady Ha  ONEpPUPOBAHUE
IPOCTPaHCTBEHHBIMU oOOpa3amu. Co3maHue o0Opaza MPOBOAUTCS C OMOPOM Ha
HaIJISIIHOCTh, A ONEepUpOBaHUME O00pa3oM — B YCJIOBHUSIX OTBJIEUEHHUS OT
HAarJIsiJHOCTH, MBICJIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHUS.

OcHoBHBIE cojepxkaTenbHble JuHuKA Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsiMble U IUIOCKOCTH B ITPOCTPAHCTBE», «Teia BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JJOTUYECKUX YMEHUN
pacrpenensercss HE TOJBKO MO COIAEPKATEIbHBIM JIMHUAM, HO M IO ToAaMm
00yueHHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

ConepxaHnue 00pa3oBaHUS, COOTBETCTBYIOILEE MNPEAMETHBIM pe3yJIbTaTaM
OCBOEHHUSI paboyeil mporpaMMbl, pacrpeaenéHHbIM MO0 TrojaM OO0y4YeHus,
CTPYKTYpUPOBAaHO TakuM 00pa3oMm, UTOObI OBJIQJICHHME TI'E€OMETPUUYECKUMHU
NOHATHSMU Y HABBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATENBHO U MOCTYIATENBHO, C
COOJII0/IEHUEM TIPUHIIMIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MPEACTaBICHUN 00y4aroIUXCs, paciiupsis U
yray06ssist e€, oOpa3ysi MpOUHble MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yueHnue reomeTpuu oTBoAUTCS 2 4aca B Henelto B 10 kiacce u 2 4ac B
Hezaento B 11 knacce, Bcero 3a Ba roga oOyueHus - 136 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATUSI ~ CTepeoMeTpuu. Touka, mOpsiMas, TUIOCKOCTb,
npocTpadHcTBO. [loHsATHE 00 AaKCHOMATHYECKOM MOCTPOCHUU CTEPEOMETPUM:
AKCMOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3aumHOe pacrnoniokeHne MNpSIMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
napajuieNibHble M CKpeluBaronigecs mpsmble. [lapamienbHOCTh TPSAMBIX |
IJIOCKOCTE B TMPOCTPAHCTBE: TNapalielibHble NpsIMbIE B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSIMBIX; MapaJIEIbHOCTh MPSAMOM M TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMH CTOPOHAMH; VYIOJ MEXKAYy MPsSAMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTh  TIOCKOCTEH: napajielibHble  IJIOCKOCTH; CBOMCTBa
napajieNibHbIX — TuiockocTel. [IpocTteilmme mnpocTpaHCcTBeHHbIE (QUTYpPHI  Ha
IJIOCKOCTHU: TETPadIp, KyO, MapajieaenuIe/l; moCTPOCHUE CEUYEHUH.

[leprieHIUKYISIPHOCTh OPSIMOM M TJIOCKOCTH: MEPIECHIUKYJISIPHBIC MPSMbIC B
MPOCTPAHCTBE, NpsIMbIE TNapalieibHble W MEPHEHAUKYISPHbIE K IUIOCKOCTH,
MpPU3HAK TEPHEHIUKYISIPHOCTA MPSIMOM W TIUIOCKOCTH, TeopemMa O MpSIMOu
NEPHNEHIUKYIAPHON IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMOM U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEWHBIM yrojl JBYTPAHHOTO  yIJia.
[leprieHAUKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TIJIOCKOCTH, PACCTOSIHUE
OT TpsAMOW A0  TUIOCKOCTH,  Mpoekius  (Gurypsl Ha  IUIOCKOCTb.
[lepnieHAUKYISIPHOCTh  TIJIOCKOCTEW: TMPU3HAK  MEPHNEHAMKYJSIPHOCTH  JBYX
IocKkocTer. Teopema 0 TpEX NEPIEHANKYIISAPAX.

MHoOrorpaHHuKH

[loHaTHE MHOTOTpaHHWKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKAa MHOTOTpaHHuKa. [Ipu3sma: N-yrosjbHas
pU3Ma; TpaHd U OCHOBAHUS NPHU3MBI;, IIpsAMas M HAKJIOHHAs MPU3MBI; OOKOBas U
NOJIHAs MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiesienunea U ero cBoictBa. Ilupamuma: N-yronapHas nupamujia, TpPaHU U
OCHOBAHUE MUPAMUIBI; OOKOBas U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yceu€HHas mnupamMuja. OJEMEHThl MNpu3Mbl U nupaMuibl. [IpaBuiibHbIE
MHOTOTPaHHMKH: TIOHATHE TMPABUILHOIO MHOTOIpaHHUKA; MpaBWIbHAs MpU3Ma U
npaBWJbHAs THpaMUJia, NpaBUJIbHAs TpPEYrojibHas MNHUpaMuia W TMPaBUIHHBIN
terpa’ap; KkyO. IlpencraBieHue O MNpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noaeKadIp u ukocasap. CeueHus Mpu3Mbl U TUPaAMUIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPSIMOMH,
IJIOCKOCTH.  DJEMEHThl CHMMETPUM B MNHpaMuAax, Mapajulesenunenax,
MPaBUJIBHBIX MHOTOTPAHHUKAX.



Beruucinenne 5JI€eMEHTOB MHOTOTPAaHHUKOB: pE&Opa, AWAroHaiad, VYTJIbIL.
[Inomans OOKOBOW IMOBEPXHOCTH M TMOJHOW IMOBEPXHOCTU MPSMON MPHU3MBI,
IUIOLIAJAb OCHOBAaHUM, TeopemMa O OOKOBOW TIOBEPXHOCTU MPSMON MPU3MBI.
[Inomans OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHOM MHpPaMUIBI,
TeopemMa O IUomanau yced€éHHoW mnupamuabl. [lonstne o0 o00bEme. OO0BEM
MUPAMUJIBI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASIMU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TE.

11 KIIACC

Tesia Bpalenus

[nnuHaapuyeckas ITOBEPXHOCTb, oOpa3yromue HUJIMHIPUYECKON
MMOBEPXHOCTH, OCh ITWIMHAPUYECKON TOBEPXHOCTH. L[MauHApP: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTb, OOpa3ylollas MW OCb, IUIONAAb OOKOBOM U TOJHOU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroniue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOocTU. KoHyC: ocHOBaHuWe U BepinHa, 00pa3yromias
U OChb, IUIOMIaJb OOKOBOM M TIOJIHOW TMOBEPXHOCTHU. YCEUYEHHBIH KOHYC:
00pa3yrolue 1 BbICOTa; OCHOBAHUS U OOKOBas MOBEPXHOCTb.

Cdepa u map: 1HeHTp, paauyc, AUAMETP; IUJIOMIAJb MOBEPXHOCTH C(EpHI.
B3anMHoe pacniosnoxkenue chepsl U MIIOCKOCTH;, KacaTelbHas MIOCKOCTh K cdepe;
IJI0IAIb CEephI.

N3o0pakeHue Ten BpallleHus: Ha MIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

KoMOuHamy Ten BpamieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIA OKOJIO cdephl; chepa, BOHCaHHAS B MHOTOTPAHHHUK, WM TEJO
BpAIICHMUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOKCTBA 00bEMOB Tell. Teopema 006 00BEMeE
MPSAMOYTOJIBHOTO Tapajienenunena u cineActBus u3 Heé. OO0BEM HMIMHIpA,
KoHyca. O0BEM 11apa U TIoMmaab chephl.

[longoOnuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY TUIOMIAISIMU
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TE.

Ceuennsi uunuHapa (mapauielbHO W MOEPHEHAUKYISIPHO OCH), CEUYCHHS
KOHyca (mapajijielbHO€ OCHOBAHMIO M TPOXOJAIEe 4Yepe3 BEpIIMHY), CEYEHUs
mapa.

BekTOopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIockocTu u B mpocTpancTe. CI0KeHUE U BRIYUTAHNE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCIO. PaznojkeHne BeKTopa Mo TpEM HEKOMITJIaHAPHBIM
BekTopaM. IIpaBmiio mapamnenenunena. Pemienue 3amad, CBS3aHHBIX  C
NpUMEHEHUEM TpaBWI JeHCTBUM ¢ BekTopaMu. IIpsimoyrosibHas cucrema



KoopauHat B npocTtpaHcTtBe. Koopaumnatel Bektopa. lIpocreiimme 3amaun B
KOOpAWHATaX. YToJl Mexay BekropaMu. CKalsipHOE NPOU3BEICHUE BEKTOPOB.
BrrunciieHne yrioB MexXAy NMPSAMbIMU U IUIOCKOCTSIMU. KOoOpauHAaTHO-BEKTOPHBII
METOJ IPU PELICHUH F'€OMETPUYECKUX 3a]1a4.



IHINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS NPOrpaMMbl Y4EeOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxnanckoe BocniuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3ULIUK O0YUYaIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€HAa POCCHUWCKOro OOIIecTBa, MPEACTaBICHHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUIH,
npoLenyp TpaxkaaHCKoro oodimiectBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHUEM
B3aUMOJICMCTBOBAaTh C COLUHUAJIBHBIMA WHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIUSMH 1 HA3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON Ipak IaHCKOW UJICHTUYHOCTH, YBAKCHUS K
IIPOLIOMY M HACTOSIIEMY POCCUMCKOW MAaT€MAaTUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMAaTUYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTH)KEHUW B JIPYTMX HayKaxX, TEXHOJOTHSIX, cdepax
3KOHOMUKHM.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JIyXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  TOBEICHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTUKCHUN HAYKH U IESITETbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWYUBOTO OYTyIIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUWEM K MHPY, BKIIOYAs 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3az1ady, peleHnH, paccyXIEHUM;
BOCIPUMMYHUBOCTHIO K MAaTEMAaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHME:

cOPMHPOBAHHOCTHIO yMEHHS TPUMEHATh MaTEMaTUYeCKUE 3HAaHUS B
WHTEpecax 30pOBOTO M 0€30macHOr0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAaHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUM U

OT/bIXa, peryJisipHas dusnueckas aKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CHOPTUBHO-030POBUTEIBHOM
NEeATEIbHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TpPY/Ay, OCO3HAHHUEM IEHHOCTH TPYIOJIIOOHS; MHTEPECOM K
pa3nmuyHbIM  cdepaM  Mpo(ecCHOHANBHOW  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKON W €€ MPIJIOKEHHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIN BBIOOD
Oynymiel mpo¢ecCuu M peaanu30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;



TOTOBHOCTBIO M CHOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa30BaHHUIO W
caMo00pa30BaHUI0 Ha MPOTSHKCHWU BCCH KHU3HH, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEUICHUU MPAKTUYCCKUX 3a/1a4 MAaTEMAaTUICCKON HAIIPABJICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C()OPMHPOBAHHOCTHIO 3KOJOTHYECKOW KYJIbTYPhI, MOHUMAHHEM BIIASHUS
COILMAIbHO-9KOHOMHUYECKUX TPOIIECCOB HA COCTOSHHUE MPUPOIHON M COIUAILHOU
Cpedbl, OCO3HAHHEM TIJIOOATBHOTO  XapakTepa dSKOJOTUYECKHX  Mpodiiem;
OpUCHTAIMECH Ha NMPUMEHCHHE MaTeMaTHYCCKMX 3HAHUHN JUIS PEIICHHS 3a1a4 B
00JTaCTH  OKpY)KAaIOIICH Cpeibl, IUIAHUPOBAHHMS TIOCTYIIKOB M OIEHKH UX
BO3MOYHBIX MTOCIICICTBUH ISl OKPY KAIOIICH CPEIIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

Cc(OPMUPOBAHHOCTHIO MHPOBO33PCHHUS, COOTBETCTBYIOLIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHS HAyKH MW  OONICCTBEHHOW MPaKTUKH, ITOHUMaHHEM
MaTeMaTHYECKON HayKH Kak c]epbl 4YeIOBEUeCKOH MACSITeNbHOCTH, JTaloB e
pPa3BUTUS W 3HAYMMOCTH JUIS DPA3BUTHS I[MBWIM3AIMH, OBJAJCHUEM S3BIKOM
MaTEeMAaTHKH M MaTeMAaTHYECKOW KyJIbTypOW Kak CpEJACTBOM ITO3HAHUS MUDA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATCIBCKYIO JCATCIBHOCTD
WHAUBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO MpeaMera
«MaremaTuka» XapaKTEePHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OClUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OeUCTNEUAMUL.

1)  Vuueepcanvmvie  nosnasamenvmvle — Oelicmeus, — 0Oecnedusaom
Gdopmuposarue 6a308blX KOSHUMUBHLIX HNPOYECCo8 obyuarowuxcsa (oceoenue
Memoo0o8  NO3HAHUS — OKPYJHCarmujeco  Mupa,  HpUMEHEeHUe  JI02UYECKUX,
ucciedo8amenbCcKux onepayuil, ymeHui pabomams ¢ unHgopmayueti).

ba3oBble joruyeckune AeMCTBUSA:

 BBISIBJISITh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMaTHYECCKUX
OOBEKTOB, TOHATUN, OTHOIICHUNW MEXIy MOHATHUSIMU; (POPMYIUPOBATH
OTIpEJICICHNUs] ~ MOHATWUW; YyCTAaHABIMBATh  CYIIECTBEHHBIM  IMPU3HAK
KJaccu(ukanuy, OCHOBAaHMS Il OOOOLIEHUST U CpaBHEHMS, KpUTEpUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCTIpUHUMATh,  (OPMYJIMPOBATh W  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATENbHbIC, €IUHUYHBIC, YAaCTHBIE W OOIIUE;
YCIIOBHBIE;

eBBISIBJISATh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U 1
npoTUBOpeYrs B (akTax, JAHHBIX, HAOIIOACHHUSIX M YTBEPKICHUSX;



npejjiaratb ~ KpUTEpUU  JUISl  BBISIBICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e ICJIATh BBIBOJABI C HCIOJIL30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEIIEHO JI0OKa3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
NPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BEIOMpaTh c€rnocod pemeHus ydyeOHOM 3adaud (CpaBHHBATh HECKOJIBKO
BApUAHTOB peElLIEHUs, BBHIOUpaATh HauboIee MNOAXOMAANIMI ¢ y4E€TOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUA:

* ICIIOJIb30BATh BOIMPOCHI KaK HCCIIEIOBATEIbCKUA WHCTPYMEHT IO3HAHMS;
dbopMyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUre, MpodiemMy,
yCTaHaBJIMBaTh HCKOMOE€ U  JaHHOe, (OpPMHUpPOBATH  THIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIMIO0, MHEHUE;

e IPOBOJIUTH CAMOCTOSITEILHO CIJTAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICIOBAaHUE
[0 YCTaHOBJIEHHUIO OCOOCHHOCTEM MaTeMaTH4ecKOro OOBhEKTa, SIBJICHUS,
mpoliecca, BBISBICHUIO 3aBUCHUMOCTEH MEXIY OOBEKTaMH, SIBICHUSMHU,
MIPOIIECCAMU;

e CAMOCTOSITEILHO (POpMyIMpOBaTh OOOOIEHHS W BBIBOJABI IO pe3yJbTaTam
MPOBEAEHHOTO HAOJIOJEHUS, HMCCIIEA0OBaHUs, OLICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIEHUIA;

e IPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IMpOIECCa, a TaKKE BBIABUTAThH
MPEANOJIOAKEHHUS O €r0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanmeii:

e BBISIBIIATH AeUINTHI HHGQOPMAIIUU, TaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha
BOIIPOC U JJIs1 PEUICHUS 3aa4H;

e BEIOUpaTh MH()OPMAITUIO U3 UCTOUHUKOB PA3IMYHBIX TUIIOB, AaHAJTU3UPOBATb,
CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH HHQPOPMAIUIO  Pa3TUYHBIX
BUJIOB U (DOPM MpeICTABICHUS;

e CTPYKTYpHUpOBaTh MH(POPMAIIHNIO, TIPEACTABIATh €€ B Pa3IU4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUUueCcKH;

e OLICHUBATH HaJIEKHOCTh uHdOopMaIuu o CaMOCTOSITETILHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvie KOMMYHUKamueHble Oelicmeus, o0becneuusarom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00YUaAOUJUXCHL.

OO0wmenne:



e BOCTIpUHUMATh ¥ (OPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMU
U TensMUA OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY
3peHUsl B YCTHBIX W MHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHHS IO XOIY
pelIeHUs 3a/1a4u, KOMMEHTHPOBATH MOJTYUYCHHBIN pe3yibTar;

B X0/Ic OOCYXJICHHS 3a/1aBaTh BOIIPOCHI 1O CYIIECTBY OOCYKIaeMOU TEMBI,
po0JIeMBbI, pelraeMoi 3a/1a4v, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA TIOUCK
pEIICHHs; COMOCTaBISATh CBOM CYXKICHHS C CYXICHHSIMH JPYTHX
YYaCTHHKOB JHaora, OOHApPY)KHWBATh Pa3Inuue W CXOJICTBO TO3WIIMHA; B
KOppEeKTHOH popme popMyIrpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

e IPE/ICTABIISATH PE3YJIbTATHI PEIICHUS 3a/1a4M, IKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa; CaMOCTOSITEILHO BBIOMpPATh (OpMaT BBICTYIUICHUS C YYETOM
3a/1a4 Mpe3eHTAIIUN ¥ OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHu4vecTBo:

e IOHUMATh W HCMOJB30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIAUBUIYabHON
paboThl MpU pelIeHUH YYEOHBIX 3a7ad; NPUHUMATh 11€JIb COBMECTHOM
NEeSATEIbHOCTH, IUIAHUPOBaTh  OpPraHU3AlMI0 COBMECTHOM  paboThI,
pacmpenenaTb BUABI pabOT, JOrOBapUBATHCH, OOCYXKIAaTh MPOILECC H
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFO/ICH;

e Y4aCTBOBATh B IpynmnoBbIX (hopmax paboThl (00CykaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W HWHBIE); BBINOJHATH CBOIO YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JICHCTBUS C JPYTMMH YJICHAMH KOMAaHJIbBI;
OIICHMBATh KAa4YeCTBO CBOCTO BKJaJa B OONIMH MPOAYKT IO KPUTEPHSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

3) Vuueepcanvnvie  pezynamuenwie oeticmeus, obecneyusarom
Gopmuposanue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

e COCTaBIIATH IJIaH, AJITOPUTM PELICHUS 3aJ]a4H, BBIOUPATh CIIOCOO PEIIEHUS C
y4€TOM MMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI C y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

eBJIAJICTh HABBIKAMM  IO3HABATENIbHOM  pe(diIeKCMH KaKk  OCO3HAHUS
COBEPILIAEMBIX JEHCTBUIA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB;
BJAJ€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpPOJIA Ipolecca U
pe3ysbTara peuieHusl MaTeEMaTHYECKOM 3aauH;

e IPEJIBUJIETH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh MIPU PELICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;



¢ OIICHMBATh COOTBETCTBUE pe3yJbTaTa IIEIM W YCIOBUSM, OOBICHATH
NPUYUHBI JOCTHXKEHUSI WM HEIOCTHKEHHS pPe3yJbTaTOB JESTEIIbHOCTH,
HAXOJIUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OmneprpoBaTh NOHIATUSIMU: TOUKA, IPsIMasi, IIOCKOCTb.

[IpuMEHATh AKCMOMBI CTEPEOMETPHHM W CIEACTBUS W3 HUX NIPH PELICHUU
r€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUSIMU: MMAPATIIETBHOCTh U MEPIEHAUKYIISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccugpuiupoBaTe B3aUMHOE pACIOJIOKEHHE NPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATHUAMH: JABYTPaHHBIM Yroji, TpPaHU JBYI'PAHHOIO VTJa,
peOpo JIBYyrpaHHOTO yrIjla; JIMHEWHBIN Yroj ABYIPaHHOTO YIJa; IpajlycHas Mepa
JIBYTPAHHOTI'O YIJIa.

OmnepupoBaTh MNOHATUAMU: MHOTOTPAHHHMK, BBINYKJIBIA M HEBBITYKJIbINA
MHOT'OTPAHHHMK, 3JIEMEHTBl MHOTOTPaHHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAHHHMKOB (MHpaMHlIa; MPU3MA,
PSIMOYTOJIbHBIN Mapasuieienuries, Kyo).

KnaccupummpoBat ~ MHOTOTpaHHHKH,  BblIOMpass ~ OCHOBaHUS  JUIA
Kiaccupukauuyd (BBIMYKIbIE W HEBBITYKJIbIE MHOIOTPAHHUKH; MPABUJIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBbI, apajuIeIeIUIe/bl).

OnepupoBaTh NOHATUAMHU: CEKYILAsl MIIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLHUIIBI IOCTPOCHUSI CEYEHHM, UCTIOIB3YSI METOJ] CIIEOB.

Crpouth ceyeHHUs MHOTOIPAHHMKOB METOJIOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEXKH U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYP: BHI
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaXOXKJEHUE T€OMETPUYECKUX BEJIMYUH MO o0pa3uam Wiu
aNropuT™MaM, NPHUMEHSS W3BECTHbIE AHAIMTHYECKHME METOAbl IIPU PELICHHUU
CTaHAAPTHBIX MaTeMaTHYECKUX 3a]a4 Ha BBIUMUCIECHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKA JO MNPSIMOM, OT TOYKHM [JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSMBIMHU.

Pemarp 3aaun Ha HaXOXKJIEHUE T€OMETPUUYECKUX BEIMUMH MO oOpa3nam Wiu
aNropuT™MaM, MPHUMEHSS W3BECTHBIE AHAIMTHYECKHME METOAbl IPU PELICHUU
CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/Jady Ha  BBIYUCICHHE YIJOB  MEXAY
CKPEUIMBAIOIIMMHUCS TOPSIMBIMH, MEXIy HpPsIMOM U IUIOCKOCTBIO, MEXAY
IIJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TUIOMIAIA TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMpja) ¢ [pUMEHEHUEM (OpMys; BBIYUCIATH COOTHOLUCHUS MEXKIY
IUIOIIAIIMU TIOBEPXHOCTEHN, 00bEMaMU IOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPHS B IIPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBBIBATH M HHTEPIPETUPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTEXax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuyeckue (akThl UIsl PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANoaralouuX HECKOJIbKO [IaroB PEIICHUS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOU (opMme.

[IppuMeHATP NOpOCTEUIIME TPOTPaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTE NpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEHM B MPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeEHATh NOJYyYECHHBIE 3HAHUS HA NPAKTUKE: AHAIU3UPOBATH PEaJIbHBIC
CUTyallud W TMPUMEHATh W3YYCHHBIC IOHATHS B IIPOLIECCE IOMCKA PELICHHS
MaTeMaTHYecKu C(HOPMYIUPOBAaHHONW MpPOOJIEMBbI, MOJEIUPOBATh pEalbHbIC
CUTyalluUh Ha $A3bIKE TEOMETPHUM, HCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MTOHATHI U TeOpeM, anmnapaTa aareOpsl; pemarhb
MIPAKTUYECKHE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmneprpoBaTh MOHATUSMHU: LUIMHAPUYECKAs TOBEPXHOCTh, 0Opa3yrolime
MUINHAPUYECKON  TOBEPXHOCTH;  ITWIMHIAP;  KOHWYECKass  IMOBEPXHOCTb,
oOpa3ymolire KOHUYeCKON TOBEPXHOCTH, KOHYC; chepuyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOYUYEHUS TEJ BpALICHUSI.

KnaccuduumpoBats B3aMHOE pacioiokeHne cpepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA
CErMEHTa; IIapOBOW CJIOM, OCHOBaHHE IIAPOBOTO CIIOS, BHICOTA LIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Beraucisate  00BEMBI M IUIOIMIAAW  TOBEPXHOCTEH TEN  BpalieHus,
TE€OMETPHUYECKUX TeJl C MPUMEHEHHEM (popmyIt.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHUK, BIHCAaHHBIK B cdepy u
ONMMCaHHBIM OKONO cdeprr; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIIICHUS.

BBIYUCHISITE COOTHOIICHHSI MEXIY TUIOMAIASIMU TMOBEPXHOCTEH U 00BEMaMu
MO00HBIX TEIL.



N300paxaTs u3ydaeMble (QUIypbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepPTEKHBIX HHCTPYMEHTOB.

BbIonmHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢duryp: BuI cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3BrnekaTb, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
pUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BBINONHATE JIEUCTBUS CIOKEHUS BEKTOPOB, BBIYMTAaHHUS BEKTOPOB U
YMHOKEHUS BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJaI0T.

[IprMeEHATh TPABUIIO NapAJLICIICIINATIEAA.

OnepupoBaTh NOHATUAMU: IEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJ MEXKIY
BEKTOPAMH, CKAJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M IIPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPaMH, CKaJsIpHOE MPOU3BEICHHUE, PACKIAIbIBaTh BEKTOpP II0 JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHHUEM B JIEKaPTOBOM CUCTEME KOOPAUHAT.

[IpumeHsATh reoMeTpuueckue QakTbl sl PEHICHUS CTEPEOMETPUUYECKHX
3a/1a4, IPEANOJIAralInX HECKOJIBKO [IAaroB PELICHHUs], €CIIU YCIOBHS PUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pewars mpocreiiye reoMeTpUYECKHE 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemlarp 3amaum Ha JI0KA3aTeNbCTBO MATEMATUYECKUX OTHOILICHUH U
HAaXO0XKJIEHUE F€OMETPUYECKHUX BEJIIMYMH 10 00pa3laM Wiu ajaropuTMam, MpuMeHss
M3BECTHBIE METO/IbI IPHU PELIEHNH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHATP OPOCTEMIIKME MPOrPaMMHBIE  CPEACTBA U JIJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUH CTEPEOMETPUUECKUX 3a1ay.

[IpuBOaNTHL INpHUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEHM B NPUPOLE U
YKW3HU, pACTIO3HABATh POSIBJIEHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpyMeHATh MOJYyYECHHBIE 3HAHUS HA MPAKTUKE: AHAIW3UPOBATH pEalIbHbIC
CUTyallud W TPUMEHSTh W3YUYCHHbBIC IOHATHS B INIPOLIECCE MOUCKA PELICHUS
MaTeMaTH4eCKu CHOPMYIMpPOBAHHONW MpPOOJIEMBbI, MOJEIUPOBATh pealibHbIe
CUTyalluh Ha S3bIKE TIE€OMETPUH, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
UCII0JIb30BAaHUEM T€OMETPUYECKUX MOHITUI U TeopeM, arnmnapara ajareopbl; pemarth
PAaKTUYECKUE 3a1a4H, CB3aHHBIE C HAXOXKIEHUEM I'€OMETPUUECKUX BEJIUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunyecTBo yacos DJIEeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpaMmblI Bcero Korrpoarsie | Mpaxrireckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 BBeneHue B crepeomMeTpuio 10
9 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX U JIOCKOCTEN
3 [eprieHAUKYIAPHOCTH MPSMBIX U 12
IJIOCKOCTEH
4 Yrisl Mexay IPSIMBIMU U TUNIOCKOCTSIMH 10 1
5 MHororpanHuku 11 1
6 OO0BbEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: CeUueHUs], PACCTOSHUS U YTIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5 0




11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IpakTuueckue (wipp )

NMPOrpaMMblI Bcero odpa3oBaTebHbIE

padoThI padoTshI
pecypcesbl

Tena BpameHus 20

OO0BEMBI TET 15

BekTopsl 1 KOOPAWHATEI B IPOCTPAHCTBE 16

[ToBTOpenue, 0600IICHHE, 17 1

cUcTeMaTH3aIlHs 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 0
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