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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoOro kypca «I'eomerpusi» 0a30BOro ypoBHS AJis
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
roCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIApTa CPeaHETro o0Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa3oBaHUIO, M TPAAMIMI POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl 0OecrieunBaeT OBIAJCHUE KIIOUYEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITUXCsl.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpPUM Ha YPOBHE CpPEIHEro oOLIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYUMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuTHs oOydaromuxcs, (GopMHUpPOBaHUS (YHKIIMOHATHLHON MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YYEHHUS IPYTUX y4yeOHbIX AMCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX IPEJICTaBICHUA O CYIIHOCTH M INPOMCXOKIECHUM I€OMETPUUYECKHX
abCcTpakiuii, COOTHOLICHUH pPEAJTbHOTO M UACAIBHOT0, XapakTepe OTpaKeHUs
MAaTeMaTHYECKOW HAyKOW SBIEHHM M MPOLECCOB pPEAIBHOTO MHUpa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HAHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOT'O MUPOBO33PEHHUS
yyaluxcs, a TaKKe KauyecTB MBIIIICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o00pa3oBaHus, TaK KaK O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAlPaBIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbllIUIEHHE, (OPMHUpPYEMOE IPHU H3YYEHUH OO0YyYaroIMMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX yTBEPKACHUN
B XOJ€ pELICHUS TeOMETPUUYECKMX 3aJady, YMEHHUE BBIJBUTaTb W OIPOBEPrarTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHUH 3a/lad €CTECTBEHHO-
HAy4YHOT0 LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcCTsIX AESITeNbHOCTU uenoBeka. OpHeHTaluus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHAIbHOTO ObITHs, (opma
OTPaXEHHS OKPY’KAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO NO3HAaHUS M aKTUBHOIO
npeoOpazoBaHus  AelcTBUTENbHOCTU.  ONepupoBaHHE  MIPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JIESATEIBHOCTH,



SBIISICTCSI OJJHUM M3 MPO(QECCHOHAILHO BAXKHBIX KAa4yeCTB, MO3TOMY aKTyallbHA
3amada (opmMupoBaHHS y OOyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3sHOBUIHOCTH OOpa3HOTO MBIIUICHHSS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTOTOBKE K MIPAKTUYECKON ACSATEIHHOCTH IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE OOyueHusi — o0Omeo0pa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecrneueHHe  BO3MOXKHOCTH ~ IPUOOpeTeHuss u
UCTOJIb30BAHUSI CHCTEMAaTHMYECKMX TE€OMETPHUUYECKUX 3HAaHUH U JCWCTBUM,
creuu(UYHBIX TEOMETPHUH, BO3MOXKHOCTH YCIIEITHOTO MPOJIOJKEHUST 00pa30BaHUs
0 CHENHUATIBHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJHBIM UCTIOJIH30BAHUEM I'€OMETPUU.

[lporpamma 1o reomeTpur Ha 0a30BOM YpOBHE MpeaHA3HAu€Ha ISt
00yYaromMXCsl CPEIHEH IIKOJIBI, He UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHECHUH
Ha ypOBHE OCHOBHOTO o0Imiero obpaszoBanusa. TakuMm oOpa3om, oOydarouiuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTUYeCKHE YMEHUS, CBS3aHHBIC
co crnenu(uKoil TeOMETpUHM W HEOOXOJUMBIE [UIS KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh I€OMETPHUIO OoJjee
riyOOKO, eciM B JajbHEWIIEM BO3HHKHET HEOOXOAMMOCTh B T'€OMETPHUYECKUX
3HaHUSX B IPOPECCUOHATLHON AEATEIbHOCTH.

JIOCTH)KEHHE IeJIM OCBOCHHUS TMPOrpaMMbl  00ECHeYMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX  3adad. [IpHOpWUTETHBIMH 3ajJa4aMH  OCBOCHHUS  Kypca
«["eomerpumn» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TMPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opmMHpOBaHHE TPEACTABICHHUS O MHOTOIPAaHHHMKAX M Telax BpaIICHUS
KaK 0 BOXHEHIINX MAaTEMaTHYECKUX MOJIENSX, MO3BOJISIONIUX OIHCHIBATH
Y M3Yy4aTh Pa3HbIE SIBICHUS OKPYKAIOIIECTO MUPA;

o (¢opmHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHHMKH U TeJla BpaIlleHUS;

e OBIIQJICHUE METOJAMHU PEIICHUS 3a]ad Ha MOCTPOCHUS Ha M300pasKeHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (GopMHpOBaHHE yMEHHUS OIECPHPOBATH OCHOBHBIMHU TMOHSATHUSIMH O
MHOT'OTpaHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBAMU;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIEeHUs]  OCHOBHBIX  THIIOB  3ajay;
dopMupoBaHHEe  YMEHHS TPOBOJUTH  HECIOKHBIC  JIOKA3aTEIbHBIC
pacCcyXIeHHS B XOJ€ PCIICHHS CTEPEOMETPUYECKHX 3alad M 3ajad C
HNPaKTUYECKUM COJIEP’KaHHEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
o0yyaromuxcsi, MO3HABATEJIbHONH  AKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIIICHHUS;



e (opmupoBanue GyHKIIMOHATEHOM rPaMOTHOCTH, pEJIeBaHTHOM
TeOMETPUM: YMEHHE paclo3HaBaThb MPOSBICHUS T'€OMETPUUYECKUX
MNOHATUNH, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANbHBIX KU3HEHHBIX
CUTyalUsiX W IPU U3YYEHUU JPYIUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX HaA S3BIKE
T€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKUE MOJICIH, IPUMEHSATh OCBOCHHBIM
TeOMETPUUECKUN ammapar Jyisi peHIeHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIC PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro Mu3y4eHMsl 3ajad, pEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMS, U ONpeAeIEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NaJbHENIIEMY U3YUYEHHIO PEAMETA.

[Ipenmourenue oTAAETCSA HATISIHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTb TEOPETUYECKUE 3HAHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydalxcs B Kypce CTEPEOMETpPUM IPOBOJAMUTCSA 3a CYET pEIIEeHUs 33Jad Ha
CO3JaHHE  IMPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3manue oOpa3a MPOBOAMTCS C ONOPOM Ha
HArJsAHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBIICYEHHS] OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPKaHMSL.

OcHOBHBIE cojaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10—-11 knaccax:
«MHororpanHuku», «IIpsiMble U MJIOCKOCTU B IPOCTpAHCTBEY, «Tena BpaiieHus»,
«BeKTopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacmpesieniieTcss He TOJIbKO IO COJEp)KaTelIbHBIM JIMHUAM, HO U MO TOAaM
00yueHHUsI Ha YPOBHE Cpe/IHEeT0 0011ero oopa3oBaHusl.

ConepxxaHnue 00pa30oBaHUs, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTaM
OCBOGHHUsI paboyeil mporpaMmbl, pacmpeneia€HHbIM [0 TojaM OOydYeHHs,
CTPYKTypUPOBaHO TakuM oOpa3oM, 4YTOObI OBJAJCHHE T'€OMETPUUECKUMU
MNOHSTUSMH U HAaBBIKAMHU OCYIIECTBIISJIOCH MOCIIEOBATENBFHO U MOCTYIATENbHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIHUCH B
OOLIYI0 CHUCTEMY T'€OMETPUUYECKUX IPENCTABICHUN OO0YyYaroIMXCs, pacliupsis U
yriay6usist €€, o0pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzyuenue reometpun otBoautcs 2 yaca B Hejento B 10 kinacce u 1 vac B
Heneno B 11 kiacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUHM U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECs,
napajulesibHble M CKpeluBaromuecs npsmele. llapamiensHOCTs NpsAMBIX H
IUIOCKOCTE B IPOCTPAHCTBE: MapaJUICNIbHbIE IpPsAMbIE B  IPOCTPAHCTBE;
NApAJLIENBHOCTh TPEX MPSMBIX; MAPALIEIBHOCTh NPSIMONW MU INIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJl MEXIy IpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajulebHBIX TuIOocKOocTel. I[lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IUIOCKOCTH: TETPa’Ip, KyO, NapajjiesieuIea; IOCTPOECHUE CEUEHUIA.

[lepneHAMKYJISIPHOCTE IPSIMOU U IJIOCKOCTH: IEPIICHINUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE NapPALICIBHBIE M IEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O MpsSMOU
NEPIEHANKYJIIPHON IUIOCKOCTH. YTJbI B IPOCTPAHCTBE: YrOJ MEXAY INPAMON H
IUIOCKOCTBIO;  JBYI'PaHHBIM  yroJ, JIMHEWHBIA YroJl JBYTPaHHOTO  YIUIA.
[lepneHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUAE
OT TmpsAMOM 70  IUIOCKOCTH,  MpoeKmuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IIJIOCKOCTEW:  NPU3HAK  IEPIECHIUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHANKYJIIPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI, IpsMas U HaKJIOHHAs MPHU3MBbL, OOKOBas U
IIOJIHAS IIOBEPXHOCTh IPU3MBI. [Tapamnenenunen, IIPSIMOYTOJIBHBIN
napajulelienunes] U ero cpoucrsa. Ilupamupa: n-yronpHas nupamMuaa, I'paHd U
OCHOBaHUE MUPAMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUbI; IPABHIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuisl. lIpaBuibHbIE
MHOTOI'PAHHMKH: IOHATUE MPABMWIBHOIO MHOIOTPAaHHUKA; IPABHUIIbHAS IIPU3Ma U
IIpaBWIbHAs IUpaMUAA; NPABWIbHAS TPEYrojbHAas IHpaMUJa W IPABUIBHBINA
TeTpasap; KyO. IlpencraBieHune O mpaBUIIbHBIX MHOTIOIPAHHUKAX: OKTadJp,
nozexa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IUIOCKOCTH.  JJEMEHTbl CUMMETPUM B  IHUPAMMAAX, lapajuiejenunesnax,
IIPaBUJIbHBIX MHOTOI'PAHHHKAX.



Brruucienne 9SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaNM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IJIOMAh OCHOBAaHMA, TeopeMa O OOKOBOW IMOBEPXHOCTH MPSIMON TMPU3MBIL.
[lnomanas OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MUPaMUIBI,
TeopeMa O IUIomaau ycedéHHoM mnupamuibl. [lonstue 006 00bEMe. OOBEM
MAPAMU/JIBI, TPU3MBL.

[TomoGubie Tena B mpocTtpancTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX TE.

11 KIIACC

Tesa Bpalmenus

HummHapuyeckas IIOBEPXHOCTD, oOpasyromue HIHHAPUIECKON
MOBEPXHOCTH, OCh UWIMHIPHUYECKOH TMOBEPXHOCTHU. LIMIWHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywImass W OCh; IUIOMIAJAh OOKOBOW H TMOJHOU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MOBepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolllie U BbICOTA; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETpP; IUIOMIAJb MMOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cdepe;
10 EL CHEpHI.

N300paxenue Tea BpallleHus Ha IIO0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu Ten BpalleHHMss UM MHOTOIPAaHHUKOB. MHOIOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; cdepa, BOUCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajienenumnesa u ciaeacteus u3 He€. OO0BEM LWIMHIpA,
KoHyca. O0BEM 11apa u 1iIomaab chepsl.

[TonoGueie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAAsIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenus wmwimMHapa (mapaJUIebHO M NEPHEHAMKYJISIPHO OCH), CEUYECHMS
KOHyca (mapajuieIbHO€ OCHOBAHHUIO M MPOXOJSIEE 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpaHcTBe. ClI0KeHUE U BRIYMTAaHHE BEKTOPOB.
YMHOKeHnEe BeKTopa Ha yucio. PasnoxeHne BeKTopa 1o TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienwe 3agad, CBS3aHHBIX C
IpUMEHEHUEM TpaBwil JACHCTBUU C BekTopamu. I[IpsimoyroisibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTol Mexay BekTopaMu. CKajasipHOE IPOU3BEIECHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsAMBIMU U INIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTO TMpeaMmeTa
«MaTemaTHKay XapaKTepU3yIOTCs:

I'paxxnaHcKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YJAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHIMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHIA,
nporeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICHICTBOBATh C COIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C UX
(GYHKIUSMU 1 Ha3HAYECHUEM.

Ilarpuornyeckoe BoCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JTOCTHKEHHSIM POCCUHCKUX MAaTEMAaTHKOB M POCCHHCKON MaTeMaTHUECKOMN IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKCHMH B JPYTHX HayKax, TEXHOJOTHUSX, chepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO HapoJa;

c(hOpMUPOBAHHOCTBIO ~ HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIYIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3azjay, peleHnu, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEeMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOT0 U 0€301acHOro 00pasa *U3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHPOBAHHBIN PEXUM 3aHATHA U

OT/IbIXa, perysipHast buznueckas AKTUBHOCTb); buznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CHIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaMm  TIPOPECCHOHAILHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MAaTeMaTHUYEeCKOMY OOpa30BaHUIO W
caM000Opa30BaHNI0 Ha TPOTSKCHUHM BCEH JKU3HU, TOTOBHOCTBHIO K aKTUBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOrH4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO KOJIOTHYECKOW KYJIbTYPbl, MOHUMAHUEM BIIMSHUS
COIMATTbHO-IKOHOMHYECKUX TPOIECCOB Ha COCTOSIHHE MPUPOTHOW M COLMATBHON
CpeIbl, OCO3HAHHUEM TJIOOATBLHOTO  XapakTepa JKOJOTHYCCKUX  MPOoOIIieM;
OpHUCHTAIIMCH Ha MPUMEHEHHE MATEMAaTUYCCKUX 3HAHUHM JUIsS pPElICHUs 3aj1a4 B
00yacTH  OKpY)KaloLIeH Cpeibl, IUIAHUPOBAHHUS TIOCTYIIKOB M OLEHKH UX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAFOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHs HAyKM W  OONICCTBCHHOW MPAKTHKH, [MOHHMMaHUEM
MaTeMAaTUYeCKOM HayKu Kak c(epbl 4YelIOBEYCCKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH JUJIS Pa3BUTHS I[MBWIM3AIWW, OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMAaTHYeCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYI0 M HCCIIECIOBATCIIbCKYIO JICSITCIHLHOCTD
WH/IMBUyaJIbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHsSI MPOTPAMMBI Y4eOHOTO MpeameTa
«Marematuka XapaKTEPHUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elCmeUsMU, YHUBEPCAIbHBIMU Pe2YIIMUBHBIMU OetiCMBUSMU.

1)  Vuusepcanvuvie = nozmaeamenwvmvle  Oeticmsus,  obecneuugaom
Gopmuposanue 06az08bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoenue
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCC1e008amenbCKux onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue JeicTBHUA:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTHYCCKUX
00BEKTOB, TOHATHIA, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyIUpPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  IPU3HAK
KJIacCU(UKAIMK, OCHOBAHHUSA M1 OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAIIN3A;

e BOCHpUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
NpOTUBOpeYHs B (akTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUMH;

e JeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAIOTUH;

e IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOBL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOMpATh HauboJee MOAXOJAUMI ¢ y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

basoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, Mpodiemy,
yCTaHABJIMBAaTh HCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THIOTE3Y,
apTryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, TPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENIPHO (hOPMYIHPOBATH OOOOITICHUSI M BHIBOJBI IO pE3yiIbTaTam
POBENEHHOTO HAOIIO/ICHUS, UCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHU;

e IPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IIPOIIECCA, a TAKXKE BbIJBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

e BBIABISATH ACPUUUTH UHGOPMALINK, JAHHBIX, HEOOXOJIMMBIX /Jisi OTBETA
Ha BOIIPOC U ISl pEUICHUS 3a]1a4u;

e BBIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MIPEACTABICHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIUIO, IPEICTABIATh €€ B pa3IMYHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTECPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamueHble Oelicméus, o0becneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XO/1y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yIbTaT;

B X07ie 00CYKJICHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
pEIIEHUs; COMOCTABJIATh CBOM CYXIEHHUS C CYXICHUSIMU JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyXKUBaTh Pa3IU4Me U CXOJICTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyTHpoBaTh pa3HOIIIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjbTaThl  PEIICHWS  3aJadd,  OKCIEpPUMEHTa,
UCCIIEJIOBaHMSI,  TPOEKTa;  CAMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ayIUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYINECTBA  KOMAHIHOH W
WHUBUTyJIbHOW pabOThI pH pENIeHUH yU4eOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOUM JEeATEIBHOCTH, IUTAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeieNiaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHS, 0OMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacThb pabOTHl M
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH WICHAMHU KOMAaH/IBI,
OIICHWBATh KAa4eCTBO CBOETrO BKJaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]laui, BRIOUPATh CIIOCO0 peleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMH TO3HABAaTEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpIIAEMbIX JIEMCTBUI U MBICTUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJIS Iporecca u
pe3yJsibTaTa pelieHus MaTeMaTHYECKOH 3aa4u;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJACHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEJIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI TOCTHKECHUS WIM HENOCTHXKEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOAUTh OIHOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBatTh MOHATUSMU: TOUKA, PAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJIEJACTBHUS W3 HUX IPU PEIICHUH
Ir€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPAIIIETBHOCTh U NEPIEHIUKYIISPHOCTD MPSIMbIX
U TNIOCKOCTEM.

KnaccupunurpoBats B3aMMHOE PpACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JIBYI'PAHHBIM Yroyi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YIJIA; TpajyCcHas mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIA W HEBBIMYKJIbIHI
MHOT'OTPAaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbLHBI MHOTOTPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (IUpamMuja; MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeHIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHpAs OCHOBaHUS TUIS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOTOTPaHHUKH; MPSAMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaslICIICITUIICIbI).

OnepupoBatTh MOHITUSIMU: CEKYIIAs INIOCKOCTh, CECUEHHE MHOTOIPAaHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOCHUS CEUECHUH, UCTIONB3YSI METOJ CIICTIOB.

CTtpouTh CEUEHHMS MHOTOTPAHHHUKOB METOJOM  CJICIOB,  BBITNOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHU
CBEpXYy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aIrOpuTMaM, NPUMEHSAS HU3BECTHbIC AHAIMTUYECKUE METOAbl NpPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TIPSAMONM, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS MIPSIMbIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH MO 00pas3aM Win
aIrOpuTMaM, NPUMEHSASI HU3BECTHbIC AHAIMUTUYECKUE METOAbl NpPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha  BBIYUCJICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXTY
MJIOCKOCTSIMHU, IByTPAHHBIX YTJIOB.



Boruncnsate 00BbEMBI M IJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMuja) € TpUMEHEHHEM (QOpMyJl; BBIUUCIATH COOTHOIIEHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MTOT0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(MOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJCTaBICHHYIO HAa YepTeKax U
PUCYHKaX.

[TpumeHsTh TeomeTpuueckue (HaKThl Uil PEUIEHUs] CTEPEOMETPUUECKUX
3a/1a4, NPEANoJaraloluX HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJ]aHbl B IBHOM (opMe.

[IppuMeHATH NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKWA3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUM W IPUMEHAThb HW3Y4YCHHBIC IIOHATHS B INPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCKd C(HOPMYIMPOBAHHONW NPOOJIEMBI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmnapara aireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJINYMH.

11 KJTACC

OmnepupoBaTh MOHATHUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yrolue
[IMHAPUYECKON  TMOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKOW MOBEPXHOCTH, KOHYC; chepruecKas IOBEPXHOCTb.

PacnioznaBate Tena BpaiieHus (UJIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYYEHUS TEJ BpAILlCHUSI.

KnaccudunupoBaTh B3aMHOE pacroyiokeHue cepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTA; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAAM  HOBEPXHOCTEH Tel  BpallCHHS,
reOMETPHUECKUX TeJ C MPUMEHEHHUEM (POPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOIPAaHHHK, BIIMCAaHHBIM B cdepy ¥
ONMMCaHHBIN OKOoJIO cdeprl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCIATE COOTHONICHUSI MEXIY TUIOMIAJSAMH MOBEPXHOCTEH W 00BEMaMu
IMOJIOOHBIX TEJI.



N300paxaTh u3ydaemMble (QUIypbl OT PYKM U C NPUMEHEHHEM HPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX
¢Guryp: BUz cBepXy, COOKYy, CHU3Y; CTPOUTH CEUEHMSI TEJ BPALLEHMUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJCTaBICHHYIO HAa YepTeKax U
PUCYHKAX.

OnepupoBath NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONMHATE [EHCTBHUSL CIOKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHM 00JIaat0T.

[IpuMeHATH MPaBUIIO NapajuIeIIeIUIEAA.

OnepupoBaTh NOHATHAMU: IE€KAPTOBbI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOd MEXAY
BEKTOpPaMH, CKAJIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxomuTh cymmMy BEKTOPOB M MPOU3BEIECHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJsIpHOE IIPOM3BEIECHUE, PACKIAAbIBATh BEKTOpP 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensTe TeomeTpuyeckue (aKThl JUIS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJaralolinX HECKOJIBKO AaroB PELICHHUs], €CIIN YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOHM (opMe.

Pemate mpocreiine reoMETpUYECKHE 3aladyd Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METOAA.

Pemrarte 3amaum Ha JOKAa3aTENbCTBO MATEMAaTHYECKMX OTHOLIEHUU U
HAX0Xk/IEHWE FeOMETPUUECKUX BEJIMYMH 10 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METOBI ITPU PEILICHUU CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATh  mpoCTEHIIHE IPOTrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOaMTH NpHUMEpPHl MATEMATHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
JKW3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IONY4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUd M IIPUMEHATHh W3Y4YCHHBIC IIOHATUS B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4eCcKu C(HOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
CUTyallUh Ha $3bIKE TE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHUI U TEOpEM, almapara ajireopsl; pemarb
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
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