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IHHOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «I'eomerpusi» 0a30BOro ypoOBHS s
oOyuarormuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe DenepanbHOTO
roCyJapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHApPTa CpeaHero obmero oopa3oBaHus,
C ydu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHWU, TMPEIBABIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAAMIHUNA POCCHICKOr0 00Opa3oBaHUS.
Peanm3zamnus nporpaMmMbl 00€CIIeYMBAET OBJIAJCHHUE KITFOUEBBIMH KOMITCTCHITUSMH,
COCTaBJISIIONUMH  OCHOBY JUII CAaMOPAa3BHTHS W HENPEPBIBHOTO 0Opa3oBaHWS,
[IEJIOCTHOCTh OOIIEKYJIBTYpPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH 00YJarOIINXCSl.

HEJIM U3YUYEHUA YYEBHOI'O KYPCA

Baxxnocth yueOHOro Kypca TreOMETpUHM Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHMsl OOYCIOBJIEHAa MPAKTUYECKOW 3HAUYMMOCTBHIO METANpEeIMETHBIX H
NpPEAMETHBIX PE3YyJIbTaTOB OOYYEHHS T€OMETPUU B HAIPABIEHUH JIMYHOCTHOTO
pa3BuTHs OOy4aromuxcsi, (opMHpPOBaHUS (QYHKIMOHATIBLHOH MaTeMaTUYEeCKON
IPaMOTHOCTH, U3yUeHHsI APYTruX y4eOHBIX AUCUUIUIMH. Pa3Butue y oOyuarommxcs
MPaBWIbHBIX MPEACTaBICHUM O CYIIHOCTH U MPOUCXOXKIECHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOILIEHUU PEATbHOTO U HJCAIBHOTO, XapaKTepe OTPaKEHHS
MaTeMaTHYeCKO HayKOW SBJIECHHH M TMPOLECCOB pEalTbHOTO MHUpPA, MeCTe
r€OMETPUH B CUCTEME HayK U POJIM MAaTEMaTHYECKOT0 MOAEIUPOBAHHS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHHUS
yyaluxcs, a TaKKe KaueCTB MBIIUICHUS, HEOOXOAMMBIX MJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIIHETO
obmiero o0pa3oBaHMsA, TaK Kak OOECIEYMBAET BO3MOXXHOCTh H3YUEHHUS Kak
JUCLMILTUH €CTECTBEHHO-HAYYHO!N HAIPaBICHHOCTH, TAaK U TYMaHUTAPHOM.

Jlormueckoe MbINUIeHHE, (opMHpyeMOe NpH HM3YyYEHUH OOy4YaIOUUMUCS
MOHSITUMHBIX OCHOB TEOMETPHUH U MOCTPOCHUH LIETIOUKH JIOTUYECKUX YTBEPKACHHI
B XOJIe peIleHHs] T'eOMETPUYECKUX 3a]ad, YMEHHE BBIIBUTAaTh U OIPOBEPraTh
TUIIOTE3bl HETOCPEJCTBEHHO HCHOJB3YIOTCS MPHU PEIIeHUH 3aJad eCTeCTBEHHO-
HAY4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIacTsAX JesATeNbHOCTH 4denoBeka. OpueHTalusl 4YeloBeKa BO BPEMEHHU H
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COLMAIbHOrO ObITHS, ¢opma
OTpPaKEHHsI OKPYKAIOIIEro MHpa, YCIOBHE YCIEUIHOTO TO3HAHUS M aKTUBHOTO
npeoOpa3oBaHus  JEUCTBUTENBHOCTU.  OnepupoBaHHEe  MNPOCTPAHCTBEHHBIMHU
oOpa3amu 00bEAUHAET pa3HbIe BUIbI Y4eOHOU U TPYIOBOl 1€ATEIbHOCTH,



ABJIAETCA OJHUM M3 NPOPECCHOHATIBHO BAXKHBIX KAayeCTB, MOITOMY akTyajbHa
3aja4a (OPMUPOBAHUSA Yy OOYYAIOIIMXCS IMPOCTPAHCTBEHHOI'O MBIIIEHUS Kak
Pa3HOBUAHOCTH OOpPa3HOrO MBIIIJICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJFOTOBKE K MPAKTUUYECKOU ACSITEIHOCTHA IO MHOTUM HAIPABIICHUSIM.

Ilenp ocBoeHust mporpammbl ydeOHoro kypca «l'eomerpusi» Ha 0a3oBoM
ypoBHE oOOydeHuss — 00meodpa3oBaTebHOE M OOIIEKYJIbTYPHOE pa3BUTHE
oOyuaromuxcsi  4yepe3  oOecrleueHHe  BO3MOXKHOCTH  MPHOOpETEeHuss |
UCIOJb30BAaHUSI CUCTEMATHUYECKUX TIEOMETPUYECKMX 3HAHUW U JCHCTBU,
CHELM(PHUUHBIX T€OMETPUH, BO3MOKHOCTU YCIEIIHOI'O MPOAOIKEHUsI 00pa30BaHMs
0 CTIEMATbHOCTSIM, HE CBA3aHHBIM C MPUKJIAJAHBIM HCTIOIb30BAHHEM T€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TMpeAHAa3HA4YeHa s
00y4aroluxcsi CpeAHEN LIKOMbI, HE UCMBITHIBABIINX 3HAYUTEIbHBIX 3aTPYIHEHUM
Ha YPOBHE OCHOBHOI0 0011ero o0pazoBanusa. Takum oOpazom, oOydaromuecs: Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTBH OOIIME MaTEMaTHUYECKUE YMEHHs, CBS3AHHBIC
CO CHelu(PHUKON TeoOMeTpUM M HEOOXOAMMBbIE [JISI KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YYHTh €OMETPHIO OoJjee
riiyOOKo, €ClIM B JaJbHEWIEM BO3HHUKHET HEOOXOAUMOCTh B TI'€OMETPUUECKUX
3HAHUAX B IPOPECCUOHATIBHON AESITEIBHOCTH.

JlocTm)keHne 1eAu OCBOCHMSI MPOTrpaMMbl OOECHEYMBAETCS pPELICHUEM
COOTBETCTBYIOIIUX 3anad. [IpHopuTeTHBIMU 3aJadaMH OCBOCHHS Kypca
«I"'eometpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

e (opMHpoOBaHHE MPEACTABICHUS O TEOMETPUM KaK dYacTH MHUPOBOH

KYJBTYpPbI M OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOLTUM MHPOM;

e (opMHpOBaHHE NPEJCTABICHUS O MHOTOTPAHHMKAX M TeJlaX BPAILEHUS
KaK O BaXHEUIIMX MAaTeMaTUYECKUX MOJIEISIX, MO3BOJISIONIUX OMHUCHIBATH
Y U3y4aTh pa3HbIe SIBICHUS OKPYXKAIOIIETO MUPA;

e (opMmHupoBaHME YMEHMsS paclo3HaBaThb Ha YEpPTEkKAX, MOJAEHAX U B
peaJIbHOM MHpPE MHOTOTPAHHUKH U TEJa BPAIICHNUS;

e OBJIAJICHUE METOJIaMU pEIICHUs 3a7a4 Ha MOCTPOCHHUsS Ha M300paKeHUIX
MPOCTPAHCTBEHHBIX QUTYD;

e (opMmupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHATHUAMU O
MHOTOTpaHHHKaX U TeJlaX BPAIeHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBJAJEHUE  QITOPUTMAMHU  pEIIEHUS  OCHOBHBIX  TWUIIOB  3ajay;
dbopMupoBaHHEe yMEHHMS MPOBOAUTH  HECJOXKHBIE JOKa3aTelIbHbIC
pacCyXJeHHUs B XOJ€ pELICHUS CTePEeOMETPUYECKHMX 3aJad M 3aaad ¢
IPAKTUYECKUM COJIEPIKaHUEM;

e Dpa3BUTUE  MHTEUIEKTYQIbHBIX W TBOPUYECKHX CIIOCOOHOCTEM
oOyyarolmuxcsi, IMO03HABATEJIbHOW  AKTMUBHOCTH,  MCCIIEOBATEIbCKUX
YMEHHM, KPUTUIHOCTH MBIIIICHUS;



e (opmupoBaHue  (QYHKIMOHAJIBHOM  I'PaMOTHOCTH, pEJIEBaHTHOMN
F€OMETPUU: YMEHHUE DACIO3HAaBATh IPOSIBICHUS  IE€OMETPUUYECKUX
NOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTyallusiX U TMPH U3YYCHUU JAPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHHUS
3aBHUCHUMOCTEHl W 3aKOHOMEpHOCTeH, (OpMyIHpOBaTH HX Ha S3bIKE
re€OMETPUU U CO3/1aBaTh F€OMETPUUYECKUE MOJIEIH, IPUMEHATh OCBOCHHBIN
reOMETPUUYECKUN ammapar JUisl peleHUs NPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIIPETUPOBATH U OLIEHUBATH MTOJIYYEHHBIE PE3YJIbTATHI.

OTnUYuTeNbHON OCOOEHHOCTHIO MPOTPAMMBI SIBISIETCS BKIIIOUEHUE B KYpC
CTEPEOMETPUM B Hayaje €ro Hu3y4deHus 3a7ad, pellaeMblX Ha YpOBHE
MHTYUTUBHOT'O NIO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHas padboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMUECKOIO U IMPOCTPAHCTBEHHOIO
MBILUIEHNS, CTUMYJIMPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YUYEHHUIO ITPEAMETA.

[Ipenmourenue oTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTb TEOPETHUUECKHUE 3HAHMSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
INPAKTUYECKON JeATeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
YYallUXCAd B Kypc€ CTEPEOMETPUM MPOBOAMUTCS 3a CYET pELICHHs 3aJad Ha
CO3/IaHHE  MPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEpPUPOBAHUE
MPOCTPAHCTBEHHBIMH OOpa3amu. Co3mgaHue o0paza MPOBOJUTCS C OMOPOM Ha
HarJsAHOCTh, a ONEpUpOBaHME OOpPa3oM — B YCIOBUSAX OTBJICYEHMS OT
HarJIsiAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COECPKAHMS.

OcHoOBHBIE copepxaTenbHble JIMHUM Kypca «l'eomerpum» B 10—-11 kmaccax:
«MHororpanHuKn», «IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBEY, « Tena BpalieHus»,
«BekTopbl 1 KOOPAWHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUM
pacnpenensercs He TOJIBKO IO COAEpXKaTeNbHbIM JIMHHUSAM, HO WU IO ToJam
oOy4eHHs Ha YPOBHE CpeHero o0miero 0opa3oBaHus.

Copepxanne 00pa3oBaHUs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaMm
OCBOEHHMSI paboyeil mporpaMMbl, pacrnpeAenéHHbIM IO TrojJaM OO0y4YeHus,
CTPYKTYpUPOBAaHO TakuM 00pa3oMm, uTOObl OBJAJEHHE TI'E€OMETPUUYECKUMHU
HNOHATHUSAMU U HAaBbIKAMU OCYIIECTBIISAJIOCH [IOCIIE0BATENIbHO U MOCTYIATENBHO, C
coOJII0ICHUEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE€ 3HAHUS BKJIHOYAJIUCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MPEACTAaBICHUN 00Yy4aroluXcs, paclmpsis H
yrayOusist €, oOpa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE

Ha uzyuenne reomerpun otBoautcst 2 yaca B HeAento B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jiBa roja o0ydenus - 102 yuyeOHbIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATUS ~ cTepeomeTpud. Touka, mnOpsMas, IUIOCKOCTb,
npoctpaHcTBO. IloHATHE 00 aKCMOMaTHYECKOM IHOCTPOEHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX.

B3anmHOE pacnosioKEeHHEe MNpsSMBIX B IIPOCTPAHCTBE: NEPECEKAKOLIUECH,
IapajulesibHble M CKpelIMBarolmpecs npsMble. [lapamnenbHOCTs MPSAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: NApajUICbHbIE NPSMBIE B  IPOCTPAHCTBE;
NapaJUIENBHOCTh TPEX MNPSIMBIX; MAPAJUIEIbHOCTh MPSAMOW M INIOCKOCTH. YTIBI C
COHAINPABICHHBIMUA CTOPOHAaMH; YOl MEXIy IpsSMBIMA B IIPOCTPAHCTBE.
ITapannenbHOCTP  IUIOCKOCTEM: NapajylejbHbIE  IUIOCKOCTH; CBONCTBA
napajulenbHBIX IuIockocTeil. [lpocreiimme mnpocTpaHCTBEHHbIE (QUTYpBI Ha
IJIOCKOCTH: TETpa’Ap, KyO, napajuieenunes]; HOCTPOCHUE CEUYEHU.

IlepneHauKyISIPHOCTD IPSAMOM M IUIOCKOCTH: NEPIEHAUKYIJISIPHBIE IIPSIMBIC B
IPOCTPAHCTBE, MNpsAMbBIC MApAJUICIBbHBIE W NEPHEHAMKYJSAPHbIE K INIOCKOCTH,
OPU3HAK TNEPIEHAUKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O IpsIMOU
MIEPIICHIUKYJSIPHOW TUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJ MEXAY NPAMOU U
IJIOCKOCTBIO;  JABYI'PAHHBIM  YrOJI, JIMHEWHBIA yIrOJl  JABYIPAHHOIO  yrija.
[IepneHaUKyJIsIp U HAaKJIOHHBIE: PACCTOSHHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT HpsAMOM 0  IJIOCKOCTH,  Hpoekuus  (urypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCT  IUIOCKOCTEM:  NPU3HAK  IMEPIEHIUKYISIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPNECHANKYISAPAX.

MHororpaHHuKu

IToHATHE MHOTOTpaHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAHHHKA, BBIITYKJIBIC
Y HEBBITYKJIBIE MHOTOIPaHHUKH; pa3BEpTKa MHOTOrpaHHuka. [Ipusma: n-yronbHas
npu3Ma; TPaHU U OCHOBAHUS NPU3MBI; IIpsiMasi U HAKJIOHHAs MPU3MbI; OOKOBas U
HOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapamnenenunen, IPSIMOYTOJIBHBIN
napaJuiesienunes U ero cporcrtsa. Ilupammpa: n-yronapHas nupamuaa, IpaHu |
OCHOBaHHUE MUPAMU/IbI; OOKOBAsI ¥ TIOJHAS TOBEPXHOCTh MUPAMU/IbL; IPABUIIbHAS U
yceu€HHass NHUpaMHaa. OJEMEHTbl Mpu3Mbl W nupamuiabl. [IpaBuiibHBIE
MHOTOI'PAaHHHUKH: IOHATHE NPABWIBHOIO MHOIOTPaHHHUKA; NPABUIIbHAS NpU3Ma U
OpaBWibHAs NUPaMUAA; NPABWIbHAS TPEYrojbHas IHPaMUIAa W IPaBUIIBHBIN
tetpasap; kyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPAaHHHMKAX: OKTasp,
nojieKasip ¥ ukocasp. CeyeHus: npu3Mbl U MAPAMUIBL.

CuMmmeTpust B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. ~ DJEMEHThl CUMMETPUM B MHpaAMUJAX, HapajUiesenunenax,
IIPABUJIBHBIX MHOTOTPAHHUKAX.



Bbluucienue 57€MEHTOB MHOTOTPAaHHMKOB: péOpa, IuaroHald, YIJIbL.
[Tmomans OOKOBOM MOBEPXHOCTH W IOJHOW TTOBEPXHOCTH TIPSIMOW TPU3MBI,
IJIOMIA b OCHOBAaHHM, TeopeMa O OOKOBOW TMOBEPXHOCTH TMPSMOW MPHU3MEI.
[Tnomans OOKOBOW TOBEPXHOCTH U TOBEPXHOCTH TMPABUILHOW MHUPAMUJIBI,
TeopemMa O TUIomanu yced€éHHoi mnupamuabl. [loHsatne o0 o00bEme. OO0BEM
NUPaMU/Ibl, TPU3MBI.

[logoOubie Tena B mnpocTpaHcTBe. COOTHOIICHHUS MEXKIY IUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

11 KJTACC

Tesa Bpamenust

Hunmuaapuyeckas IIOBEPXHOCTb, oOpasyrorue HAJIAHAPUIECKOU
NOBEPXHOCTH, OCh LMJIMHAPUYECKOW MOBEPXHOCTU. Ll{MmuMHOp: OCHOBaHUS W
OOKOBasi MOBEPXHOCTb, O0Opa3ywoIlass U OCh; IUIOHIAAb OOKOBOM M MOJHOU
MMOBEPXHOCTH.

KoHnueckasi moBepXHOCTh, 00pa3yroImne KOHUYECKON MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON moBepxHoCcTH. KOHYyC: OCHOBaHME U BepIMHA, 00pa3yromasi
U OCb, IUIOMIaJb OOKOBOM M TIOJHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylollue 1 BbICOTa; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u mrap: meHtp, paamyc, AUAMETP; TUIOMIAJb MOBEPXHOCTH CHEpPHI.
B3anMHuoe pacmosnoxkeHnue cepbl U MIOCKOCTH; KacaTeabHas MIIOCKOCTh K cdepe;
JI01ATh CHEpHI.

N300pakeHue Tea BpallleHusl Ha MJIOCKOCTH. Pa3BEpTKa HUIMH]IpA U KOHYCA.

KoMOuHanuu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOrOrpaHHUK,
OMHCaHHBIA OKoJIO cdepwl; chepa, BHHcaHHAsT B MHOTOTPAHHHUK, WU TEJO
BpalllCHHUS.

[Tonsatue 06 o0béMe. OCHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
OpsIMOYTOJILHOTO Tapajuienenurnena M ciaeAcTBuss u3 He€. OO0bEM HMIMHIpA,
KoHyca. O0BEM 1m1apa u miomaas chepsl.

[TonoOubie Tenma B mpocTpaHcTBE. COOTHOMIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEN, 00BEMAMHU MTOTOOHBIX TEJ.

CeueHus umauHApa (MapamieNbHO M MEPIEeHIUKYISPHO OCH), CEUYEHUs
KOHyca (mapajielbHO€ OCHOBAHMIO M MPOXOJAINEE 4Yepe3 BEpUIMHY), CEeYeHUs
niapa.

BekTopbl M KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha miockocT U B ipocTpancTBe. CII0KEHHE U BBIYUTAHHE BEKTOPOB.
YMHOK€EHHE BEKTOpa Ha yucio. Pa3znoxkeHue BeKTopa no TpEM HEKOMIUIaHAPHBIM
BekTopaMm. IIpaBwio mapamnenenunena. PemieHwe 3amad, CBSI3aHHBIX  C
IIPUMEHEHUEM TIPAaBWI JEUCTBUN ¢ BekTopamu. [IpsmoyrosbHas cucrema



KoopauHaTt B ImpocrpaHcTBe. Koopaunatsel Bexropa. lIpocreiimme 3amaun B
KOOpJMHATax. YTOon Mexay BekTopamu. CKalsipHOE NPOU3BEACHUE BEKTOPOB.
Brrunciienne yrioB MexAy NpsIMBIMU M IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIIECHUU T€OMETPUUECKUX 3aaad.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JImdHOCTHBIE pe3ybTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO MpeameTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BocuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOHN MO3UIIMHA O0YJAFOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOTO WI€HAa POCCHUUCKOTO OOIEeCTBa, NPEACTaBICHUEM O
MaTeMaTUYECKNX OCHOBaX (hYHKIIMOHWPOBAHUS PA3IHYHBIX CTPYKTYp, SIBJICHUM,
OpoUeayp TpaxkIaHCKOro oOmiecTBa (BBIOOpPBI, ONPOCHI U Ip.), YMEHHEM
B3aMMOJECHUCTBOBATh C COLHAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C UX
(YHKIUSAMHU 1 HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UIACHTUIHOCTH, YBAKCHUS K
MPOUIJIOMY U HACTOSIIEMY POCCUMCKON MaTEMATUKH, LICHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB M POCCUICKON MaTEMAaTUYECKOM IIKOJIbI,
K HCTOJIb30BAHUIO ATUX JOCTH)KEHUH B JIPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMSL:

OCO3HAHHEM JTyXOBHBIX LICHHOCTEH POCCHIICKOTO Hapo/a;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO IIOBEJICHMUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHXKEHUM HAYKU U JAEATEIbHOCTHIO
Y4€HOT0; OCO3HAHMEM JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMYHMBOTO Oy MyIIIETO.

JcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIOYAs 3CTETUKY MaT€MaTHYE€CKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHU, pPACCYXICHWUI;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MAaTEMaTUYeCKUe 3HAHUS B
MHTEpecax 370pOBOro U 6€30MmacHoro 0opasa >KM3HU, OTBETCTBEHHOTO OTHOIIEHUSI
K CBOEMY 3JI0POBBIO (3710pOBOE€ NMUTAaHHUE, COANIAHCUPOBAHHBIN PEXKUM 3aHATHU U

OTZbIXa, peryJisipHas buznueckas aKTUBHOCTB); buznueckoro
COBEpLIECHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBHON
NEATEIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IEHHOCTH TPYIOJIIOOUS; MHTEPECOM K
pasnmuuHbiM  chepam  MPOPECCHOHATBHOW  JEATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUJIOKCHHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOD
Oynyiel mpogeccuu U peam30BbIBAThH COOCTBEHHBIE JKU3HEHHBIE TJIAHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTBEO K MaTeMaTHYECKOMY OOpa30BaHUIO MU
caMO0OOpa30BaHUIO HA MPOTSKEHUM BCEM JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHIO B PELICHUH MPAKTUYECKUX 3a]1a4 MAaTEMATHYECKON HAIIPABICHHOCTH.

JIKOJIOTHYeCKOe BOCIIUTaHHUe:

Cc()OPMUPOBAHHOCTBIO JKOJOTUYECKON KYyJIbTYpbl, NOHMUMAHUEM BIIMSHMS
COLIMAJIbHO-DKOHOMUYECKHUX IPOLECCOB HA COCTOSHUE IPUPOJHOU M COLHUAIBHOU
Cpelpl, OCO3HAaHUEM TIJIOOATBHOIO  XapakTepa HKOJOTMYECKHUX  IpoOseM;
OpHEHTallue Ha NPUMEHEHUE MATEMaTUYECKUX 3HAHUW Ul pEUIeHUs 3a71ad B
o0JacTh OKpyXKawlled Ccpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OLEHKH UX
BO3MOKHBIX ITOCIEACTBUM IS OKPYKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOI'O IO3HAHMSA:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKM UM  OOILIECTBEHHOW MPAKTUKH, [OHUMAaHUEM
MaTEeMaTHYECKOM HAyKH Kak cQepbl YelOBEUYEeCKOM EeSTENIbHOCTH, STamoB €&
pa3sBUTHS M 3HAYMMOCTH JUISL DPA3BUTUSA LMBUIIM3ALMU; OBJIAJICHUEM SI3BIKOM
MaTEMaTUKM W MaTeMaTU4YeCKOW KYJIbTypOM KaK CpEICTBOM IIO3HAHHUS MUDa;
TOTOBHOCTBIO OCYILECTBIIATH INPOECKTHYK) U MCCIEI0BATEIbCKYIO IEATEIbHOCTD
UHAUBUYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI Y4EOHOTO MpeaMeTa
«MatemaTuka XapaKTepPU3YIOTCS OBJIAJICHUEM YHHUBEPCATbHBIMU
NO3HABAMENbHOIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0elicmeUsAMU, YHUBEPCATbHBIMU PeCYIAMUSHBIMU OeUCTNBUAMU.

1)  Vwuusepcanvhvie  no3naseamenvuwvle  Oelicmsus,  obecneuusaom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCSA  (0CB80EHUe
Memo008  NO3HAHUSL — OKpYJcaoweco  Mupa,  NpuMeHeHue  J102UHeCKUXx,
ucciedo8amenbCcKux onepayuil, ymenutl pabomams ¢ ungopmayueti).

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTEMaTHIECKHIX
O0OBEKTOB, TMOHATHUN, OTHOIICHWA MEXITy MOHATHUIMU; (POPMYIHPOBATH
OTpe/eNieHUs]  TMOHSITHA, YCTAaHABIMBATh CYIIECTBEHHBIM  IMPHU3HAK
KJIacCU(PUKAIIMU, OCHOBAHUA /i OOOOIICHWS W CpPAaBHEHUS, KPUTEPHUH
POBOIMMOTO aHAIIN3A;

e BOCIPUHUMATH, (POPMYIHPOBATH H  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAWTEIIbHBIE W OTPUIIATENIbHBIE, €IWHUYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
nmpoTuBopedrs B (akrTax, JAaHHBIX, HAOMIONCHUSIX W YTBEPKIACHUSIX;



npeajiaraTh ~ KpUTEpUM 18 BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHH;

e JIeNIaTh BBIBOJBI C HCIOJIH30BAHMEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHUI 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITENIEHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPXKICHUH (MPSAMBIE U OT MPOTHUBHOTO), BHICTPAWBATh aPTyYMEHTAIIUIO,
MPUBOANTHh TPUMEPHl W KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CY’>KJIEHUS U BBIBOJIbL;

e BBIOMpATH CIIOCOO pelIeHus y4eOHOM 3amaun (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BHIOMpATh HaWMOOJEe TOAXOMANUNA C YIETOM
CaMOCTOSITEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3zoBble uccieaoBare/bCKue 1eHCTBUA:

e HCIMOJb30BATh BOIMPOCHI KaK MCCIEIOBATEIbCKUNA MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (UKCHPYIOIIKUE MPOTUBOpEUUE, MpodseMy,
yCTaHaBIMBaTh  HCKOMOE€ W  JaHHOe, (opMHpOBaTH  THUIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTUYeCKOro
o0OBbEeKTa, SBJICHHS, TMPOLIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHHUSIMU, TIPOIECCAMU;

e CaMOCTOSITENBHO (hOPMYIUPOBATH 00OOIEHUS U BBIBOJBI 110 PE3YJIbTATAM
NPOBENEHHOTO HAOJIOEHUS, MCCIIEOBAaHUS, OIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIEHHUN;

e TMPOTHO3HPOBATh BO3MOXHOE Pa3BUTHE MPOLIECCA, & TAKXKE BbIIBUIaTh
MIPEATOIOKEHNS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIBIIATH AeUUNTHI UH(POpPMAIMHU, JAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOTPOC U JJIs pELICHUS 3a4a4u;

e BbIOMpaTh HUHPOpPMALMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MH(MOPMAIUIO
pPa3IMYHBIX BUJIOB U (POPM Ipe/ICTaBICHNUS;

e CTPYKTYypUPOBATh MH(MOPMAIUIO, TIPEACTABISITH €€ B Pa3IMYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUveCcKH;

e OLICHUBATH HaJEKHOCTD uHdopmauu o CaMOCTOSITEJIbHO
c(hOpMyYIUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvhvie KOMMYHUKAmMUGHble Oelicmeus,  00ecneuusarom

copmMUpo8aHHoCmy COYUATLHBIX HABLIKOE 00YYAIOUWUXCA.

OO0menue:



BOCIIPUHUMATh U  (QOPMYJIUPOBATH CYXKIEHUS B COOTBETCTBUU  C
YCIIOBUAMU U LIEJIAMHU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTUPOBATh IMOJYyYEHHBIN pe3yJIbTaT;

B X0J1€ 00CY>KJI€HUs 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX IAEMOM TEMBI,
npo0JIeMbl, perraeMoi 3a/1auu, BBICKa3bIBaTh UICH, HAlIEJICHHBIC HA MTOUCK
pEelLIEHUs; COMOCTAaBISATh CBOM CYXJICHUS C CYXICHUSIMU JPYrux
YYaCTHUKOB JMaiora, OOHapy>KMBaTh Pa3lMyude U CXOACTBO MO3MUIUH; B
KOPpEKTHOU popme hopMyIupoBaTh pa3HOIIIACHs, CBOM BO3PAKEHUS;

e TMPENCTaBIATH  pE3yJbTaThl  pELIEHUS  3aJauyd,  OKCIEPUMEHTA,
UCCIIEIOBaHMsI,  MPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  ¢dopmar
BBICTYIIJICHHUS C YYETOM 3a/1a4 [IPE3CHTAMH U 0COOEHHOCTEH ayIUTOPHH.

CoTpyaHuvecTBO:

e TMOHMMATh M  UCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHAHOMN U

3)

WHIUBUIYATBHON PAa0OTHI TIPH PeIIeHNN YIeOHBIX 3aa4; MPUHUMATh T1eJTh
COBMECTHOUM JeATEeTHbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOU
paboThI, pacpeAesaTh BUILI pabOT, TOTOBAPUBATHCS, O0CYKAATh MPOIIECC
U pe3ynbTat paboThl; 00001aTh MHEHHUSI HECKOJIBKUX JIFOZICH;
y4acTBOBaTh B TPYNMOBBIX (hopmax paboThl (00CYyKaeHNsI, 0OMEH MHEHH,
«MO3TOBBIC IITYPMBD» W WHBIC); BBINOJHATH CBOK YacTh pPabOTHI H
KOOPAWHHUPOBATh CBOM JICHCTBUS C JPYTMMH WICHAMH KOMAaHIIbI;
OIICHMBATh KAa4YECTBO CBOETO BKJIAJa B OOMMN MPOAYKT IO KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YIaCTHUKAMU B3aUMOICHUCTBHUS.

Vuusepcanvuvie  pecynamuenvie  Oeiicmesus, obecneuusaiom

Gdopmuposarue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJISITH IUIaH, AJITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PEIICHHUH ¢ y4ETOM HOBOM
uHopMarmu.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMU TIO3HABATEILHONW peQIIeKCMU KaK OCO3HAHUSA
COBEPIIAEMBIX JACHCTBUUA U MBICIMTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCOOAaMH  CaMOIIPOBEPKH, CAMOKOHTpPOJS Tpolecca U
pe3yJabTara peleHus MaTeMaTUYeCKo 3a/1auu;

NPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUU
3a7a4yd, BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBCTB, JaHHBIX, HAWIEHHBIX OIMMOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBaThb COOTBETCTBUE peE3yJibTaTa LEIM M YCIOBHUSAM, OOBSACHATH
IIPUYUHBl JTOCTHKEHUS WIM HENOCTHXKEHUS Pe3YyJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIINUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

IHHPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBaTh MOHATUSAMH: TOUKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU W CIEACTBUS W3 HUX TPHU PEIICHUH
reOMEeTPUUYECKUX 3aad.

OmnepupoBaTh MOHATUSMU: MAPALIEITBHOCTh U MEPIICHAUKYISIPHOCTH TIPSIMBIX
Y IIJIOCKOCTEM.

KnaccudummpoBats B3auMHOE paCIOIOKEHUE TPAMBIX M IUJIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHATHUSAMH: ABYIPAHHBIM YToj, TpaHH JIBYTpaHHOTO YTJa,
pebpo IBYrpaHHOTO YIJa; JUHEWHBIA yroyl ABYrpaHHOTO yTIiia; TpaaycHas Mmepa
JBYTPAHHOTO yTJIa.

OnepupoBarh TMOHSATUSMH: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHTHl MHOTOTPAaHHUKA, MPABWILHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIC BHUABI MHOTOIPAHHUKOB (MHpaMuaa; MpHU3Ma,
PSIMOYTOJIbHBIN TTapajuiesienune/], Kyo).

KnaccudummpoBatb ~ MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBAaHUA  JJIA
knaccuukanuy  (BBIMTYKIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, MPaBUJIbHBIC
MHOTOTPAHHUKH; MPSMBbIC U HAKJIOHHBIE IPU3MBI, TapaJlIeICTUTICIbI ).

OnepupoBaTh MOHATHAMH: CEKYIIask TUIOCKOCTh, CEUEHUE MHOTOTPAHHHUKOB.

OOBACHATH IPHUHIIUITBI IOCTPOCHHUS CEUEHUH, HCIIONIb3YsI METOT CJISIOB.

CTpouTh CE€UECHHS MHOTOTPAHHHKOB METOJIOM  CJIEJIOB, BBITMOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEkKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEPXY, COOKY, CHH3Y.

Pemarp 3a7aun Ha HaAXOXKIEHUE TEOMETPUUYECKUX BEJIMYMH MO 0Opa3iaM Hiu
aNropuT™MaM, TPUMEHSS W3BECTHBIC AQHAIMTHYECKHE METOABl TPHU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a7a4d Ha BBIYUCICHUE PACCTOSHUN MEXIY TBYMS
TOYKaMH, OT TOYKH JO TPSAMOH, OT TOYKH JIO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Pemartp 3amaun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMYMH 110 00pasiamM Hiu
aNropuT™MaM, TPUMEHSS W3BECTHBIC AQHAIMTHYECKHE METOABl TPH PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAOIIMMUCSA TPSAMBIMHA, MEXIY TPSIMOH M TUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boruucasate 00bEMBI U TUIOLIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupamMuaa) ¢ OpuMeHeHueM (OpMyJ; BBIYHMCIATH COOTHOILIEHUS  MEXKIY
TUIOUIAIIMH TOBEPXHOCTEN, 00BEMAMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBarh MNOHATHSMHU: CHUMMETPHS B HPOCTPAHCTBE; LEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (QUTYPBI.

W3Bnekatrp, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMAIUIO O
POCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPE/ICTABICHHYIO Ha YepTexax U
pUCYHKaXx.

[IpumensiTb TeomeTpuyeckue (akTbl JUIsI PELICHUS CTEPEOMETPUUECKUX
3a/1a4, NpeAnoaralouuX HECKOJIbKO [IaroB PEIIEHMs], €CJIU YCIOBHS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IpuMeHsaTh mOpocTeWlne NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI [IPH PELIEHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOoUTh NpUMEPHI MAaTEMaTUYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHHUS HAa NPAKTUKE: AHAIM3UPOBATH peEajbHbIC
CUTyallud W TPUMEHSTh W3YUYCHHbIC IIOHATHUS B IPOLIECCE IOUCKA PELICHUS
MaTEeMaTU4YeCKd CPOPMYIUPOBAHHON TPOOIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha S3bIKE TIE€OMETPUHM, HCCIENA0BATh IIOCTPOEHHBIE MOJEIU C
HCIIOJIb30BAaHUEM F€OMETPUYECKHX MTOHATUH U TEOPEM, alllapaTa aireOpbl; pemarhb
MIPAKTUYECKHE 3a/1a4H, CBA3AHHBIE C HAXOKIEHUEM T€OMETPUUECKUX BEIHYNH.

11 KITACC

OnepupoBaTh MOHATUSIMU: UUIMHIPUYECKAS] TMOBEPXHOCTb, OOpa3zyrolme
UUAJMHIPUYECKOW  TOBEPXHOCTH;  UWJIUHIAP;  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacnio3naBath Tena BpaieHus (WIMHAP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYEHUS TEJ BPAILEHUS.

KnaccudummpoBats B3auMHOE pacrionoxenue chepol U MIOCKOCTH.

OnepupoBaTh NOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
CETrMEHTA; IIAPOBOM CJIOM, OCHOBAHWE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boluucnsate  00BEMBI M IUIOMIAAM  TOBEPXHOCTEW TEN  BpallleHHS,
r€OMETPUYECKUX TeJ C IPUMEHEHUEM (HOPMYIL.

OnepupoBarh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIA B chepy u
OMHCaHHBIA OKOJO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalllCHHUS.

BbIYUCHATE COOTHOIICHUS] MEXAY IJIOMIAIMU MOBEPXHOCTEH M 00BEMaMu
MO00HBIX TEIL.



N300paxaTh u3ydaeMble (QUIypbl OT PYKM M C HIPUMEHEHUEM IIPOCTBIX
4epTEXHBIX UHCTPYMEHTOB.

BbInoHATE (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX O0BEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUEHHUs TN BPAIICHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MNpeoOpa3oBbIBaTh HHPOPMAIHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYpax, MPEACTABICHHYIO Ha 4YepTexax M
PHUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B POCTPAHCTBE.

BbImonmHAT,  JEHCTBUS  CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHUS BEKTOpa Ha YUCII0, OOBSICHITH, KAKUMH CBOMCTBAMHU OHU 00JIa/1a10T.

[TpuMeHsTh IpaBUIIO NapaieenuIea.

OneprpoBaTh NOHATUSAMU: I€KAPTOBBI KOOPIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojl MEXKIY
BEKTOPaMH, CKaJIIPHOE NMPOU3BEACHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMIIAHAPHbIE
BEKTODBI.

HaxoauTs cyMMy BEKTOPOB M POU3BE/IEHUE BEKTOPA HA YHUCIIO, YTOJ MEXIY
BEKTOpPAMHU, CKAJISIPHOE IMPOU3BEACHUE, PACKJIAIbIBaTh BEKTOp IO JABYM
HEKOJIJIMHEAPHBIM BEKTOpaM.

3anaBath INIOCKOCTh YPaBHEHHEM B JIEKaPTOBOI cCTEME KOOPAMHAT.

[IpumensTh TeomeTpuyeckue (aKTbl JUIsl PELIEHUS CTEPEOMETPUUECKUX
3a]1a4, MPENOJaraoluX HECKOIbKO I1aroB PEIIEHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMme.

Pemarp mpocreiiiye reoMeTpUuecKHe 3alayd Ha MPUMEHEHHE BEKTOPHO-
KOOP/AMHATHOI'O METO/1a.

Pemarp 3amaun Ha J10Ka3aTeIbCTBO MAaTEeMAaTHMYECKUX OTHOLICHUH U
HaXO0XJI€HUE F€OMETPUUECKUX BEJIUYMH 110 00pa3liaM UiIu alrOpuTMaM, MpUMEHS
M3BECTHBIE METO/IbI IPU PELIEHUH CTaHIAPTHBIX MAaTEMaTUYECKUX 3a]a4.

IIpruMensaTs mpocTEHWIIME TPOTrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPH PEIIEHUN CTEPEOMETPUIECKHX 3a/1a4.

[TpuBouTE NpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U
’KU3HU, paCliO3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh MONy4YEHHbIE 3HAHUS Ha IPAKTHKE: aHAJIW3UpPOBAaTh peajbHbIE
CUTyalldd M TPHUMEHATb HU3YyUYCHHbIC MOHATHS B MPOLECCE IMOUCKA PELICHUS
MaTeMaTH4eCKu C(HOPMYIHpPOBAHHOW MPOOIEMBbI, MOJEIUPOBATh pealbHbIE
CUTyallud Ha A3bIKE TE€OMETPUH, HCCIEI0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOPEM, alnapara ainreopbl; perarhb
MPAKTUUECKHE 33/1a4H, CBI3aHHbIE C HAXOXKICHUEM I€OMETPUUECKUX BEIUYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
KonTposabubie | IlpakTuueckue
n/n NPOorpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBeneHue B cTepeoMeTpuio 10
) IIpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapamienpHOCTh NPSIMBIX U IIJIOCKOCTEN
3 [lepneHAUKYISIPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYIubl MEXAY IPSIMBIMU U IUIOCKOCTSIMHU 10 1
5 MHOrorpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHNS, PACCTOSHUSA U YIJIbI 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE

HaumeHoBaHue pa3aesioB U TeM undposbie
Ne /i P Konrpoubusie | IlpakTuueckue (itepp )

NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThbI
pecypchl

Tena BpameHus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE 10 1

[ToBTOpenue, o600IICHNE, 7 1

CUCTEMAaTH3alMsI 3HAHU T
OBUIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 3 0







IHOYPOYHOE INIVIAHUPOBAHUE

10 KJTACC
KoaunuecTBo yacos DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoxa Bcero Konrpoakubie | Tpaxruieckue falsyqeﬂnﬂ :)Iﬁ];l;[;OBaTeJILHbIe
padoTsI padoThI pecypesI
| OcHOBHbIE IOHATHS CTEPEOMETPUU: TOUKA, |
npsiMasi, MI0CKOCTh, IPOCTPAHCTBO.
) AKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 |
HHUX
3 AKCHOMBI CTEPEOMETPUH U CIECJCTBUS U3 |
HUX
4 AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 1
HHUX
5 AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 1
HUX
6 [TapannensHbie IpsiMbIe B TPOCTPAHCTBE. |
[TapamienbHOCTb TPEX MPSAMBIX
7 [TapannenbHOCTh MPSIMOM U TIJIOCKOCTH 1
2 [TousaTus: nepecekarouuecs MmI0CKOCTH, 1
nepeceKarorecs npsmas ¥ mioCKoCThb
9 [TousaTus: nepecekarouuecs MI0CKOCTH, 1
NepeceKarorecs npsmas U mioCKoCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,
10 n300pakeHHEe MHOTOTPAaHHUKOB Ha 1
PUCYHKAX, Ha MPOEKIMOHHBIX YEPTEKAX
11 HauanpHbIe CBEIEHUS 0 KyOe ¥ TUpaMHIC, 1




ux pa3BeépTKu U Mojenu. CedeHus
MHOTOTPaHHUKOB

HavanbsHbie cBeieHust 0 KyOe U mupamue,

12 uX pa3BEPTKU U Mozaenu. CeueHns 1
MHOTOTPaHHUKOB

13 [lepecekaromuecs, napajuieabHbIe U |
CKpEIMBAIOIINECS IIPSIMbIE

14 VYrabl ¢ cOHanpaBiIE€HHBIMU CTOPOHAMU 1

15 Yrois Mexay IpsIMbIMHU B IIPOCTPAHCTBE 1

16 Yroi Mexay IpsIMBIMU B IIPOCTPAHCTBE 1

17 [TapannenbHbIE IIOCKOCTH 1

18 CBolicTBa napasuienbHbIX INIOCKOCTEN 1

19 Tetpasap, ky0, mapayienenune;y 1

20 [TocTpoenue ceuenuit 1

21 [Toctpoenue ceueHnit 1
KonTponpHas pabota mo teme "[Ipsimbie u

22 IUIOCKOCTH B IIPOCTPAHCTBE. 1
[TapanienbHOCTb NPSAMBIX U IIIOCKOCTEN"

” [lepnenauKkynsipHbIe NPsIMBIE B 1
MIPOCTPAHCTBE

24 [Ipsimble napasuienpHbIE U |
NEPIEHIUKYIISIPHBIE K ITIOCKOCTU

75 [Ipsimble napasuienpHbIe U 1
NEPIEHIUKYIISIPHBIE K ITIOCKOCTU

%6 [Ipr3Hak nepneHauKyISpHOCTH TPSIMOM 1 |
IUIOCKOCTH

27 [Ipu3Hak nepneHIUKyIIPHOCTH IPSIMOU U 1




IIJIOCKOCTH

Teopema o npaAMoil nepHeHANKYIIPHON

28
IIJIOCKOCTH

29 Teopema o npAMoil nepHeHAUKYIIPHON
MJIOCKOCTH

30 Teopema o IpsAMOY NEPIEHIUKYIISPHOU
IIJIOCKOCTH
[lepneHauKysp ¥ HAKIIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 TUTOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIIIOCKOCTH
[lepneHauKymsip U HAKIOHHBIE: PACCTOSIHUE

32 OT TOYKHU J0 TUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepneHauKymIsip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIIIOCKOCTH
[lepnenAUKYISIp ¥ HAKIIOHHBIE: PACCTOSIHUAE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIIIOCKOCTH

35 VYribl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM U INIOCKOCTBIO

36 JIByrpaHHbIN yroJj, TMHEHHBIN yro
JIBYTPAHHOIO yTJia

37 JIByrpaHHBIN yroJl, IMHEWHBIN yroJl
JIBYTPaHHOIO yrIJia

13 [Ipu3Hak neprneHIMKyIspHOCTH IBYX
IJIOCKOCTEMN

39 [Ipr3Hak nepneHIuKyIIpHOCTH IBYX




IJIOCKOCTEN

40

[Ipu3Hak meprneHIuKyIIPHOCTH IBYX
IUIOCKOCTEHN

41

Teopema o TpEx nmepHeHIuKyIsIpax

42

Teopema o Tp€x nmepHeHIuKyIIpax

43

Teopema 0 TpEX MEPHEHIUKYIIApaX

44

KoHnTponbHas pabota mo temam
"TleprieHAUKYISIPHOCTD MPSIMBIX U
10cKoCcTeN" 1 "YTIIbl MEXy IPSIMBIMU U
IUIOCKOCTAMU"

45

[TonsiTue MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTBhl MHOTOTPaHHUKA, BBIITYKJIbIE U
HEBBIMTYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipu3ma: n-yronbHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBI; MIPsIMasi U HAKJIOHHAs
pU3MBbI; OOKOBasl U MOJIHASL TOBEPXHOCTh
PU3MBbI

47

[Tapannenenunen, NpAMOYTOJbHBIN
napajulesIenuIlel ¥ €ro CBOMCTBa

48

IInpamua: n-yrojapHast IMpamMuaa, TPaHu U
OCHOBaHUE MUPaMUIbl; OOKOBasI U MOJIHAS
IMMOBCPXHOCTh MUPAMUIbI; TPpABUJIbHAA U
yCceuE€HHas MUpamMuIa

49

[TpaBusIbHBIE MHOTOIPAHHUKH: TOHSTHE
MPAaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
npu3Ma U MpaBUiIbHAS MUPAMUJIA;
IpaBUJIbHAS TPEYTOJIbHAS TUPaMHUIA U




NpaBUIBHBIN TETpadIp; KyO

HpeIICTaBJIeHI/Ie O IpaBUJIBHBIX

50 MHOTOTPaHHUKAX: OKTa’p, NOAEKa’Ap U 1
UKOCa’Ip.
CumMMeTpus B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOYKH, MPSMOM, TIIOCKOCTH.
51 DJIEMEHTHI CHMMETPHUH B TTHpaMUIaX, 1
napajuieNienumneaax, NpaBuiIbHbIX
MHOTOTpaHHHUKaX
57 Brrurcnenue 31eMeHTOB MHOTOTPAaHHUKOB: |
pé0pa, AMaroHasu, yribl
[Tnomaas GOKOBOWM MOBEPXHOCTH M MTOTHOU
53 MOBEPXHOCTH MPSIMOM MPU3MBI, TLTOIIATH 1
OCHOBaHUH, TeopemMa 0 OOKOBOIA
MOBEPXHOCTHU MPSIMON MPU3MBI
[Tnomaas 60KOBOM OBEPXHOCTH U
54 MOBEPXHOCTH MPABWILHON MUPAMUJIBI, 1
TeopeMa O IUIOIA I OOKOBOM MOBEPXHOCTH
YCEUEHHOW MUPAMUIBI
55 KoHnTtposnbHast pabota mo Teme |
"MHororpanHuku"
56 [MonsTre 06 06BEME 1
57 O0BEM TUpaMUIbI 1
58 O0BEM TUpaMuIbI 1
59 O0BEM TUpaMuIbI 1
60 O06BEM nupamMuIsl 1
61 O0BEM TIPU3MBI 1
62 O0BEM TTPU3MBI 1




63

O06BEM npU3MBI

64

KonTtponbnas padota nmo teme "O0bEMBI
MHOTOTPaHHUKOB"

65

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHui. [loctpoenue ceuenuii B
MHOTOT'PaHHHUKE

66

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUU. BbIYKCIIEHHE pACCTOSTHUI: MEKILY
JIBYMsI TOUKaMH, OT TOYKHU 10 IPSIMOH, OT
TOYKH JI0 TNIOCKOCTHU, MEXTY
CKPEIIHBAIOIIAMHUCA PSIMBIMU

67

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUW. BeuKciieHuE yriioB: MEXIy
CKPEIIHUBAIOIIUMUCS MIPSIMBIMU, MEXKTY
IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXKIY TUIOCKOCTSIMU

68

Pesepn

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne n/n

Tema ypoka

KoaunuecTBO 4acoB

KourpoJanHbie
Bcero P
padoThbI

IIpakTHyeckue
padoThI

JlaTa
HU3yYeHHs

DJIeKTPOHHbIE
uugpossie
o0pa3oBaTte/ibHbIE

pecypcebl

Cdepa u map: neHTp, paanyc, Inamerp;
TUIOIIA/Ib TIOBEPXHOCTH CEpHI

BzaumMHoe pacrionoxenue cdepbl 1
IUIOCKOCTH; KacaTelbHast INIOCKOCTh K
cdepe; miomans chepsl

N3obpaxenue chepsl, mapa Ha
mnockoct. CeueHus 1mapa

[{unuHapudeckas MOBEPXHOCTD,
oOpa3zyromue MUIHHIPUIECKON
MMOBEPXHOCTH, OCh IIMJIUHAPUICCKON
IIOBEPXHOCTH

[unwHaap: ocHOBaHUS B OOKOBas
MMOBEPXHOCTh, 00pa3yroIas U 0Ch;
IUIOIIas OOKOBOM M IOJHOMH
IIOBEPXHOCTH

N300parkeHre HMIMHAPA HA TUIOCKOCTH.
Pazpéprka umnmunapa. Ceuenus

IUIUHIpA (TI0CKOCTHIO, MapalIeIbHON
WM NIEPIEHANUKYISIPHOM OCH LIWJIMHIPA)

Konunyeckas moBepxHOCTb, 00pa3yromme
KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTHU




Konyc: ocHOBaHME U BEpILUHA,

8 o0pa3yrolas 1 oCh; oMb OOKOBOW U
MOJIHOM MTOBEPXHOCTHU
Yceu€HHBII KOHYC: 00pa3yrouye u

9 BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTh
N3006paxeHnne KkoHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHusi KOHyca

10 (TUTOCKOCTBIO, TapasuIeTbHON
OCHOBAHHIO, ¥ TUNIOCKOCTBIO, MTPOXOASIICH
4yepe3 BEPIIUHY)

1 Komb6unarust ten BpaieHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, OMMCaHHBINA OKOJIO

12 cdepsl; cdepa, BIUcaHHAs B
MHOTOTPaHHUK WX B TEJIO BPAIICHHUS

13 [Tonsitre 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O06bEM mIHHAPA, KOHYCa

15 O0béM 1rapa u momaab ceps
[TogoOHbIE TENa B MPOCTPAHCTBE.

16 CooTHoIIEHNSsI MEX Yy IIOIASIMHU
MMOBEPXHOCTEH, 00BbEMaMHU MOJOOHBIX TEJ

17 KonrponsHas padora no Temam "Terna
BpameHus" u "O6beMbl Ten"

18 BexTop Ha IJI0CKOCTH U B IPOCTPAHCTBE

19 CroxeHne 1 BBIYMTaHUE BEKTOPOB

20 YMHOkKEHUE BEKTOpA Ha YUCIIO




21

PasnosxeHue BekTopa 1o TpéM
HEKOMIUTaHapHbIM BekTopaM. IIpaBuiio
napajuiesenumena

22

Pemienue 3ama4, CBSI3aHHBIX C
MPYMEHEHUEM TIPaBUJT JEHCTBUH C
BEKTOpaMHU

23

IIpssMoyrosnbHas cucTeMa KOOpIAUHAT B
npoctpanctBe. KoopanHatsl BeKTOpa.
[Ipocreiimne 3a7a4u B KOOpAMHATAX

24

VYron mexay Bekropamu. CKalasipHOE
MIPOU3BE/ICHUE BEKTOPOB

25

Brruncnenue yrioB Mexay NpsSIMbIMU U
MJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU T€OMETPUYECKUX 3a1a4

27

KontponbHas padota o teme "BekTopsr
1 KOOPAHMHATHI B IPOCTpaHCTBE"

28

[ToBTOpeHue, 06001mIeHNE 1
cucremaru3anus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHmEe, 0600IIEeHNE U
cucreMatu3anus 3Hanui. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
MJIAHUMETPUHU

30

[ToBTOpeHME, 0600IIEHNE U
cucTeMaTHu3alys 3HaHUH. 3agaun
TJIAHUMETPUHU ¥ METOIbI UX PEIICHUS




[ToBTOpeHue, 06001IEeHNE 1

31 cUcTeMaTu3alus 3HaHui. 3agaun 1
TUTAHUMETPUH U METOJIbI KX PEIICHUS
[ToBTOpeHue, 06001IeHNE 1

0 cucremarusanus 3HaHui. OCHOBHBIE i
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTEpEOMETPUU

33 HToroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpEHME, o6o61ueH%e u |
CUCTEeMAaTH3aIus 3HAHHUHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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