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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS IS
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHoro
rOCYJapCTBEHHOTO 00pa30BaTEILHOIO CTaHJapTa CpeaHEro oo1ero oopa3oBaHusi,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUH, TMPEABABIAEMBIX K
MaTeMaTU4ecKoOMy OOpa30oBaHUIO, M TPAJAUIMN POCCUMCKOTO 00pa3zoBaHMUS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHHUE KITFOUCBBIMH KOMIICTCHITHSIMH,
COCTaBJISIIOIIMMH OCHOBY JIII CaMOPAa3BHUTHS W HEMPEPHIBHOTO 00pa30BaHUs,
IIEJIOCTHOCTh OOMICKYJIBTYpPHOTO, JWYHOCTHOTO M TI03HABATEIHHOTO PAa3BUTHUSA
JUYHOCTH 00YYaIOIUXCHI.

HEJN U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTs yueOHOTO Kypca TE€OMETPUM Ha YpOBHE CpEIHEro oOIero
oOpazoBaHus OOYCJIOBJICHA MPAKTUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX M
NPEAMETHBIX PE3YyIbTaTOB OOYYEHUS TE€OMETPUH B HAMPABJICHUU JIMYHOCTHOTO
pa3BuTUsa oOydaronuxcs, GopmMupoBaHus (YHKIIMOHAIPHOM MaTeMaTHYeCKOM
IPaMOTHOCTH, U3YUYEHHS IPYTrUX y4eOHBIX AUCIHUILUIMH. PazBuTHe y 00y4aromuxcs
NPAaBWIbHBIX TPEACTABICHUNH O CYIIHOCTH W TMPOUCXOXKICHUU TEOMETPUUECKHX
a0CTpaKIMii, COOTHOIIEHHH PEAJIbHOIO0 W HJICATBbHOT0, XapaKTepe OTpaXKEHUs
MaTEeMaTUYECKOM HAyKOU SIBIIEHUH U MTPOLIECCOB PEATILHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HAYK U POJIM MAaTEeMaTHYE€CKOTO MOJICTUPOBAHMS B HAYYHOM TO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (GOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI yUAIIHXCS, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOJUMBIX [Jisi aJanTallid B COBPEMEHHOM
0O11IeCTBE.

['eomeTtpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaK Kak oOOecleuynBaeT BO3MOXXHOCTh W3yUYCHHS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wMbIIIeHHE, (GopMupyeMoe Mpu HU3YYCHHH OO0YyJaronmMucs
MOHSATUWHBIX OCHOB TEOMETPHUU U MOCTPOCHUU LEMOYKH JIOTHYECKUX YTBEPKICHUN
B XOJI€ pELICHUS T€OMETPUYECKUX 3aJay, YMEHHE BBbIABUTaTh W ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIOJIb3YIOTCS MPU PELICHUM 3a]ady €CTECTBEHHO-
HAyYHOTO IIMKJIAa, B YaCTHOCTH U3 Kypca (PU3HKH.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYUIECTBEHHYIO POJib BO
BCEX 00JIacTSIX NEATEeNIbHOCTU uenoBeka. OpueHTalus 4yeloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COoluaibHOro ObITusA, (opMma
OTPa)KEHUSI OKPYXKAIOLIEr0 MHpPA, YCJIOBHE YCHEHIHOTO IMO3HAHUS M aKTUBHOTO
npeoOpa3oBaHus  JACHUCTBUTENBHOCTH.  OnepupoBaHHEe  MPOCTPAHCTBEHHBIMU
oOpa3zamMu 0ObEIUHSIET pa3Hble BU/IbI YU€OHOU U TPYAOBOU AEATEIbHOCTH, SIBISECTCS



OIHUM U3 MNpoPecCHOHAIBHO BaXXKHBIX KayeCTB, IO3TOMY AaKTyallbHa 3ajayda
GopMupoBanuss y  OOydaromIMXCS  MPOCTPAHCTBEHHOTO  MBIIIIEHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHU — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIBHOCTH 10 MHOTUM HaIPaBICHUSM.

Llens ocBoeHuss mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE 00yuyeHuss — 00IIe00pa3oBaTebHOE W OOIIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcs yepe3 o0ecrneyeHne BO3MOKHOCTH MPUOOPETEHNUS U UCTIOJIb30BaHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKUX 3HAHUM U  JCHCTBUM, cCreuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTM  YCIEIIHOTO MPOAODKEHUS  oOpa3oBaHUs 1O
CHEIUATBbHOCTAM, HE CBSI3aHHBIM C MPUKIIAIHBIM HCIOJIb30BaHUEM T'€OMETPHUHU.

[Iporpamma no reomeTpuud Ha ©0a30BOM YpOBHE MpeJHA3HAYEHA s
oOy4Yaromuxcs CpeHEN HIKOJIbI, HE UCIBITHIBABIINX 3HAYMTENbHBIX 3aTPYIHEHUN
Ha ypOBHE OCHOBHOro oOiero o0pa3zoBanus. Takum oOpa3zom, oOydwaromiuecs Ha
06a30BOM YPOBHE JIOJDKHBI OCBOUTH 00IIIME MaTeMaTUYECKUE YMEHUS, CBSI3aHHBIE CO
cnenupUKol reoMeTpUur U HeoOXOIUMBbIE ISl dKU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM UMEIOT BO3MOKHOCTh U3YUYHUTh T€OMETPUIO Oosiee Tiy0oKo, eciu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJAMMOCTh B T'E€OMETPUYECKHX 3HAHUSAX B
npo¢eCCUOHATBHOMN AESITETbHOCTH.

JIOCTH)KEHHE 1IeJId  OCBOEHHUS NPOrpaMMbl OOECIIEUMBAECTCS PpEIICHUEM
COOTBETCTBYIOIUX 3ajay. llpuopuTeTHBIMU 3a7iayaMu OCBOEHHS Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax siBISIOTCS:

e (opMHpOBaHHE TPEICTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH

KYJIbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (opMUpOBaHUE MPEJICTABICHNUS O MHOTOTPAHHUKAX U TeJaX BPalLCHUsS KakK
0 BaXXHEMIINX MaTeMaTHYECKUX MOJEJAX, MO3BOJISIONIMX OINUCHIBATH U
U3y4daTh pa3HbIC ABJICHUS OKPYKAIOLIEro MUpa;

e (dopMHpOBaHHE YMEHHS pAClO3HAaBaTh Ha 4YepTekaX, MOAENAX U B
peanbHOM MHpPE MHOTOI'PaHHMKY U TeJla BPaLlEHUS;

e OBJIQJICHHE METOJaMH PEIIEHUs 3a/]ay Ha MOCTPOCHUS HAa M300paKeHUX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMHpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOI'PaHHUKAX U TeJIaX BPAIlEHUs U UX OCHOBHBIMU CBOMCTBaMHU;

e OBJAJCHHE  QITOPUTMAMHM  PEIIEHWS  OCHOBHBIX  THUIOB  3ajad;
¢opMupoBaHuE  yMEHHUS  TPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIE
pacCyKIeHusT B XOJE pEUIEHUS CTEPEOMETPUYECKUX 3aJad U 3a7ad C
MIPaKTUYECKUM COJEPIKaHUEM;

e Pa3BHUTHE MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEN 00yUaromuxcs,
MTO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATENbCKUX YMEHHUI, KPUTUIHOCTH
MBIIUICHHUS;



e (QopmupoBanue HYHKIIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHON I€OMETPHUU:
yYMEHHUE PACliO3HABATh MPOSIBIICHUS TEOMETPUUECKUX MOHITUH, O0BEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KU3HEHHBIX CUTYAIUSAX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB,  TPOSIBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATH UX HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKHUE MOJCIH, TPUMEHSITh OCBOCHHBIM T'€OMETPUYECCKUI
amnmapar TUTSt pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
UHTEPIPETUPOBATH U OIICHUBATH MOJIYYEHHBIE PE3YIIbTAThI.

OTAn4YUTENTLHONM OCOOEGHHOCTBIO MPOrPaMMBbl SIBJISIETCS BKJIIOUEHHE B KypC
CTEpPEOMETPUH B HAYaJIe €ro U3yUYeHHUs 3aja4, peliaeMbIX Ha YPOBHE UHTYUTUBHOTO
MO3HaHMS, U OMNpeNeNEHHBIM 00pa30M OpraHuW30BaHHAas paboTa HAJ HUMHU, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOT'O MBIIIJICHUS,
CTUMYJIMPYET NMPOTEKAaHUE WHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JadbHEHIIIEMY
U3YUCHUIO TIPEAMETA.

[Ipeanourenue oTnaércsi HATJIAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs], TO
€CTh TEOPETUUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEAMETHO-
MPaKTUYECKON JesATeTbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IMPEICTABICHUN Y
y4daluxcs B Kypce CTepeOMETpUHU MTPOBOAUTCS 3a CUET PEILICHUS 3a/1ad Ha CO3JaHue
IPOCTPAHCTBEHHBIX O00pa3oB M 3ajJady Ha ONEPUPOBAHUE IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue o0Opa3a NPOBOAUTCS C OMNOPOM HA HATISIHOCTb, a
OlepupoBaHUE 00pPa3oM — B YCJIOBHUSIX OTBJICUEHUS OT HATJISHOCTH, MBICIEHHOTO
U3MEHEHUS €T0 UCXOIHOT'O COJIEPIKAHUS.

OcHoBHBIE coneprkarenbHble JTHHUU Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpssMble U TTIOCKOCTH B MPOCTPAHCTBEY, «Tela BpameHus»,
«BekTopsl 1 KOOpAWHATHI B MPOCTpaHCTBEY». DOpMUpPOBAHUE JTIOTUUECKUX YMEHHUHU
pacmnpenensieTcs: He TOJIbKO M0 COAEPKaTeIbHBIM JTUHUSAM, HO U TI0 TOJaM 00y4YeHuUs
Ha ypOBHE CPEeIHETO 00IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHS pabouell mporpaMMbl, paclpeAeNéHHbBIM T0 TojaM OOy4YeHHs,
CTPYKTYPHPOBAaHO TakuM o00pa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUYCCKUMU
MOHSATUSMHU U HABBIKAMH OCYLIECTBIISIOCH MOCJIEIOBATENIBHO M MOCTYIMATENbHO, C
COOJIFOICHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPECTaBICHUN OOYJarONIuXcs, PacHIupss |
yrayOmsis e€, 00pa3ys MPOYHbIE MHOYKECTBEHHBIC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzydenue reomerpun otBoauTCsA 2 yaca B Heaento B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEPEOMETpUU. Touka, mOpsiMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCHOMATHYECKOM TIOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3anMmHOE pacnosiokeHrne MNpsAMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECS,
napajuielbHble M CKpeniuBaromuecs npsMbie. [lapanieapbHOCTh MNPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAapaJUIeNIbHBIE TPSIMbIE B  MNPOCTPAHCTBE;
NapaieIbHOCTh TPEX MPSAMBIX; MAPAIJIEIBHOCTh MPAMOM U TUIOCKOCTH. YTJIBI C
COHAIPABJIECHHBIMU CTOPOHAMH; YroJd MEXIy MpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEW: MapajuledbHbIE IUIOCKOCTH; CBOWCTBA MapajlIEbHBIX
miockocTelt. [Ipocrelinue mpocTpaHCTBEHHBIE (UTYPHI HA TIOCKOCTU: TETPa’dap,
KyO, mapasuienenunes]; HOCTPOCHUE CEUCHUM.

[TeprieHAUKYJISIPHOCTh MPSIMOM U TJIOCKOCTU: NEPIECHAUKYISAPHBIC MPSIMbIC B
IPOCTPAHCTBE, MNPSIMbIE MAPAJUIEIAbHBIE W NEPNEHAUKYISPHbIE K IUIOCKOCTH,
OPU3HAK TEPIEHAUKYISIPHOCTH MPSAMOM M IUIOCKOCTH, TE€OpeMa O NpsiMOH
NEPNEHIUKYISPHON IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXAY MPSIMOH H
IUIOCKOCTBIO;  ABYTPAHHBIA  YroJl, JIMHEWHBIA yroja JABYTPAHHOIO  yrija.
[lepnieHauKyJIsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE
OT IIPSIMOM JI0 MIIOCKOCTH, MPOEKIUs (PUTYpHI HA TIIOCKOCTh. [lepreHIuKyasspHOCTh
IJIOCKOCTEW: MPU3HAK MEPHEHIUKYISIPHOCTH ABYX IJIOCKOCTEM. Teopema 0 Tpéx
NEPHEHIUKYISAPaX.

MHoOrorpaHHuKu

[ToHsATHE MHOTOTrpaHHMKA, OCHOBHBIE JJIEMEHTBI MHOI'OTPAHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIE MHOIOTPAaHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronpHas
Mpu3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MPpsSMasi U HAKIOHHAS MPHU3MBI; OOKOBas U
MIOJIHAs IIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajiejienune]; U ero cpouctea. Ilupammpa: N-yrosibHas nupamMuaa, TpaHd U
OCHOBaHUE NMHUpPaMU/Ibl; OOKOBAsi U MOJIHASI IOBEPXHOCTh MUPAMUJIbI; TPaBUJIbHAS U
yced€éHHasg mnHupaMuaa. IJJIEMEHTbl Tpu3Mbl U nupamuabl. [IpaBuiibHBIE
MHOTOI'PaHHUKH: MOHSATHE NPAaBWJIBHOIO MHOTOTPAaHHHUKA; IPAaBWIbHAS NPU3Ma U
MpaBWIbHAS TNHPAMUJA; NpPaBWIbHAs TPEYrojbHAs NUPaAaMHUAA W TNPABUIIBHBIN
TeTpadap; KyO. I[IpencraBneHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocayap. CedyeHus: Npu3Mbl U MUPAMU/IBL.

CuMMeTpusi B NMPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEJIBHO TOYKH, IMPSIMOMH,
IJIOCKOCTH. DJIEMEHThl CAMMETPHUH B IMTUPAMUIAX, MApAJIICIEIUANIEAaX, IPABUIBHBIX
MHOTOIPaHHHUKAX.



BbruniciieHre 371€MEHTOB MHOTOTPaHHUKOB: péOpa, JHWaroHaid, YIJIbL.

[Inomaas OOKOBOM MOBEPXHOCTU M MOJHOM MOBEPXHOCTH MHPSIMOU MPHU3MBI,
IJI0LIaJb OCHOBAHUM, TeopemMa 0 OOKOBOW MOBEPXHOCTH HpsAMOM npusMbl. Ilmomanb
OOKOBOM TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW NHPAMHUJIBI, TEOpemMa o
wiomaan yceuénnoit nupamuabl. [lonsitue 06 06béme. O6bEM TUPAMUIBI, IPU3MBI.

[TogoOnuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TEJl.

11 KJIIACC

TeJia BpaleHus

Hunuuaapudeckast MIOBEPXHOCT, obOpazyroriue HUATUHIPUYECKON
MOBEPXHOCTH, OCh IWUJIUHJIPUYECKONW TMOBEpXHOCTU. LlumuHap: ocCHOBaHUA W
OOKOBasi TMOBEPXHOCTb, O0Opa3zyoIas M OCh; IUIOMIA[b OOKOBOM M TMOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOBEepXHOCTH. KOHYC: OCHOBaHME U BEpIIMHA, 00pa3yromasi
M OCb; TUIONIAb OOKOBOM M TOJHON MOBEPXHOCTU. YCEUEHHBIH KOHYC: 00pa3yromue
U BBICOTA; OCHOBAHMS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paaudyc, AUAMETP; IUIOIIAJb MOBEPXHOCTU CQEPBHI.
Bzaumnoe pacrnonoxenue chepbl U INIOCKOCTH; KacaTeabHasi TIIOCKOCTh K cepe;
II0IIA b CEPHI.

N3006paskeHne Ten BpallleHus: Ha TNIOCKOCTH. Pa3BépTka MUIMHIPA U KOHYCA.

KomOunaruu ten BpalieHuss ¥ MHOTOI'paHHUKOB. MHOTOIrpaHHUK, ONTMCAHHBIH
okoJio cdepsl; cepa, BMcaHHAsE B MHOTOTPAHHUK, WU TEJIO BPAIICHHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Mapajulienenunena u cieacteus u3 He€. O0bEM UMIMHIpA,
koHyca. O0bEM mapa u miomaab chepsl.

[lomo6ubie Tenma B mpocTtpaHcTBe. COOTHOMICHUS MEXKAY IUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJL.

Ceuenus munHApa (MapaJuieIbHO U MEPICHANKYIISIPHO OCH), CEYEHUS KOHYCa
(mapasyeabHOe OCHOBAHUIO M IIPOXOSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl M1 KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha minockoctu U B mpocTpaHcTBe. Cll0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOXkEHHE BEeKTOpa Ha 4yucio. Pa3ioxkeHune BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemienue 3agad, CBA3aHHBIX C
MPUMEHEHUEM TPaBUJI JEUCTBUA C BekTtopamu. lIpsMmoyromnbHas cucrema
KOOpAuMHAT B mpoctpadHcTBe. Koopaunatel Bekrtopa. lIpocreiimme 3amaun B
KOOpAWHAaTax. YToJd Mexay BekTopamu. CkajasipHOE MPOU3BEICHUE BEKTOPOB.



Boeruucnenue yrioB Mexay NpsMBIMHU U INIOCKOCTAMH. KoOpamHaTHO-BEKTOPHBIM
METOJ IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YyJbTAThl OCBOCHHUS MPOTrpaMMbl Yy4yeOHOTO TpeameTa
«MareMarukay XapaKTepU3YIOTCH:

I'pa:knanckoe BociuTaHUE:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIUUA O0YYAIOMIEroCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O YJI€HAa POCCHICKOr0 OOIIEeCTBA, MPEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3TUYHBIX CTPYKTYp, SBJICHHH,
npoleayp TrpaxaaHCKOro ooOmecTBa (BBIOOPBI, OMNPOCHI U Tp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUM C HX
GYyHKIMSIMU U HA3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakTIaHCKOW MICHTHYHOCTH, YBAXKCHUS K
MPOIIJIOMY ¥ HACTOAIIEMY POCCUHCKONW MaTeMAaTHKH, [ICHHOCTHBIM OTHOIICHUEM K
JOCTHXKEHUSIM POCCUHCKMX MAaTEMAaTHKOB U POCCUMCKON MaTEMaTUYECKOU ITKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTH)KCHHH B JAPYIHMX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCITUTAHHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHUICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTHUYECKOTO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHXKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JIMYHOT'O BKJIAJa B TIOCTPOCHHUE YCTOMYMBOTO Oy IYIIIETO.

JcTeTHYecKoe BOCIIMTAHME:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYAs ACTETUKY MAaTEeMaTHUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ1a4, PEIICHUN, PacCyKICHHI; BOCIPUUMYHNBOCTHIO
K MaTeMaTUYECKUM acIleKTaM Pa3JIMYHbIX BUJOB HCKYCCTRBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO yMEHHUS TIPUMEHATh MAaTeMaTHYCCKUE 3HAHHS B
HWHTEpecax 3J0poBOro U 6€30macHoOro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COATAHCHPOBAHHBIA PEKUM 3aHATUU U
OTJIbIXa, peryisipHas pu3ndeckass akTHBHOCTB ); GU3UYECKOTO COBEPIIICHCTBOBAHUS,
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM JIESITEILHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHWEM IIEHHOCTH TPYAOJIOOHS; MHTEPECOM K
paznu4yHbIM  chepaM  MPoPEecCHOHAIBHON  NEATEIbHOCTH, CBSI3aHHBIM  C
MaTEeMaTHUKOW W €€ NPUIOKEHUSAMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymie mnpodeccuu U pearn30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC TUIAHBI;
TOTOBHOCTBIO M CIIOCOOHOCTBHIO K MaTeMaTHYE€CKOMY OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA TMPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTBHIO K AKTUBHOMY
YYaCTHUIO B PELICHUH MPAKTUYECKUX 3a7a4 MAaTEMAaTUYECKOM HAITPaBIECHHOCTH.

IK0J0rn4ecKoe BOCIIUTaHKeE:

c(hOpMUPOBAHHOCTHIO JKOJIOTUYECKOW KYJIBTYpPbl, MOHUMAHUEM BIIHUSHUS
COIMATIBHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJIHON M COLUAIbLHOU
Cpedbl, OCO3HAHMEM TJIO0AJIBHOTO XapakTepa HKOJOTHMUECKUX  MpoOseM;
OpUEHTAIlMEN Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUW JJIs pelIeHus 3a7ad B
00J1acT OKPY>KaOIIeH Cpeibl, INITAHUPOBAHUS TTOCTYIKOB U OLIEHKU UX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAayKM M  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl 4YeI0BEYECKOW JESTEIBbHOCTH, JTaroB eé
pPa3BUTHA M 3HAYUMOCTH JUIS PA3BUTHUSI 1IMBWJIM3AIUM, OBJIAJCHUEM SI3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYJIbTYpOW KakK CPEJCTBOM TO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBJISITh MPOEKTHYI) U HCCIEI0BATEIBCKYIO JEATCIbHOCTh
WHIMBUIYaJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yabTaThl OCBOCHHS MPOrpaMMbl Y4EeOHOro MpeaMeTa
«MaremaTuka» XapaKkTepU3yHTCs OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmBUsAMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU 0eUCMBUIMU.

1)  Vuueepcarvnvie  nozmasamenvhvle  Oelicmsus, — obecneuusarom
Gopmuposanue 06a308blX KOSHUMUBHBIX HNPOYECCO8 00yHarwuxcsa (oceoeHue
Memoo08  NO3HAHUSA — OKpYJcanwe2o  Mupa;  NpuUMeHeHue  J102U4ecKUX,

uUcce008amenbCKux onepayull, ymeHut pabomams ¢ ungopmayueti).

ba3oBble JJoruueckmne AeMcTBUA:

e BBISIBITH U XapaKTEPHU30BATH CYIIECTBEHHBIE MMPU3HAKH MATEMATHYECKUX
O0OBEKTOB, TOHATHM, OTHOIICHHWH MEXIy MOHATHAMH; (OpMYIUPOBATH
ONpENICJICHUS]  TOHSATHM;  YCTAHABIMBATH  CYIICCTBEHHBIM  MIPU3HAK
KJ1acCH(pUKAIIMU, OCHOBAHUA JJIsi OOOOIINEHUS W CpPaBHCHUS, KPUTCPUHU
MPOBOJIMMOTO aHAIN3a;

e BOCHpPHHUMATH, (OPMYJIHPOBATH W NPEOOPa3OBBHIBATH  CYXKICHHUS:
YTBEPJUTEIbHBIE W OTPHUIATENIbHBIE, €IWHUYHBbIC, YacCTHbIE W OOIIuE;
YCJIOBHBIE;

e BBISIBIATH  MAaTEMaTHYECKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3M U
npoTuBopeunsi B (pakTax, JaHHBIX, HAONIOJCHHUSAX M YTBEPKICHUSIX;
npeaiaraTb KpUTEPUHM JIJTSI BBISIBICHUS] 3aKOHOMEPHOCTEN M IPOTUBOPEYHI;



e JeNaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKHU, JAEIYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJIOTUU;

e IPOBOJUTH CaMOCTOATEIBHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE M OT MPOTUBHOIO), BHICTPAUBATh apryMEHTALIUIO,
OPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHS U BBIBO/IbI;

e BBIOMpPATH cmocoO pemieHuss y4eOHOM 3alayu (CpaBHMBATh HECKOJIBKO
BapUAHTOB pelIeHUs, BBIOMpaTh Haubojee TMOAXOMANUNA ¢ Y4ETOM
CaMOCTOSTEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaresibCcKue AedCTBUA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOLIHE NPOTUBOpEUUEe, MNpodiieMy,
yCTaHABIMBaTh  MCKOMOE W  JaHHOe, (OpMUpOBaTh  TUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIIMIO, MHEHHUE;

e IPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTHu4ecKOro
0o0BEKTa, SBJICHUS, TMPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

e CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
POBENEHHOTO HAOIIOAEHUS, MCCIEIOBaHMs, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHHIA;

e TMPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKKe BBIABUTAThH
MPENNOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanueii:

e BBISIBIATH AeUUIUTH HHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX /I OTBETA HA
BOTIPOC U /IS pEUICHUS 3a/1auu;

e BBIOMpaTh WHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(MOPMAIIIIO
Pa3TUYHBIX BUAOB U (POPM IIpeICTaBICHNUS,

e CTPYKTYpPUPOBATh HHPOPMAIIUIO, MPEJCTABIATH €€ B pa3IMUHBIX (hopmax,
WLTIOCTPUPOBATH TpadUuecKy;

e OLICHUBATh HaAEXKHOCTh uHpOpMaIuu 1o CaMOCTOSITEIIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHUSIM.

2)  VHhusepcanvhvle  KOMMYHUKAMUGHbBlEe  Oelicmeus,  00ecneyusaom

cpopmMupoeaHnocms COYUATbHBIX HABLIKOS 00VUAIOUJUXCSL.

Oo0wenue:

e BOCIPUHUMATh U (HOPMYIUPOBATH CYKJI€HUS B COOTBETCTBHH C YCIOBUSAMHU
U LIeJIIMHA OOLIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHHS
3a/1a4yu, KOMMEHTUPOBATh MOJYUYE€HHBIN pPe3yJIbTaT;

B X0JIe 00CYXJEHHS 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OsieMbl, peraeMoi 3ajaun, BbICKa3bIBaTh UIEH, HAIICJICHHbIE Ha MOUCK
pELIeHMs; COMOCTaBISATh CBOM CYXKIEHUA C CYXICHUAMH JIPYyTUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3jiuyve M CXOACTBO MO3UIMI; B
KOppPEKTHOU (hopme hOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHHUS;
OPEICTaBIsATh  PE3yJbTaTbl  peuleHus  3aJayM, HKCIIEPUMEHTA,
MCCIIEI0BAHMUS, IPOCKTA; CAMOCTOATENLHO BbIOMpaTh (opmar BHICTYIUICHUS
¢ Y4€TOM 3aj]a4 MPE3eHTALNHU U OCOOCHHOCTEHN ayTMTOPUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U WHUBUIYaIbHOU
paboThl TP penieHuu Y4eOHBIX 3aj]ay; MPUHUMATH 11€JIb COBMECTHOM
NEeATeNIbHOCTH, TUIAHUPOBATh  OPTaHU3aIMI0  COBMECTHOW  paboThI,
pacupenensiTh BUABI padOT, JIOroBapuBaTHCA, OOCYXKIATh MPOLECC HU
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOJIBKHUX JIFOJICH;

y4acTBOBATh B TPYMNIOBBIX (popMax paboThl (00CykaeHNs, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HWHBIE); BBINOJIHATH CBOIO YacThb pabOTHl U
KOOPAMHUPOBATh CBOU JEHCTBUS C NPYTMMU WiEHAMU KOMaH[bI; OLIEHUBATh
KayecTBO CBOEro BKJIaJa B OOMMM MOPOAYKT MO KPUTEPHSM,
c(hOpMyITHPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHUSI.

3) Vuusepcanvuvie pecyiamuensle oeticmsus, obecnevusarom Gopmuposanie
CMBICIOBLIX YCMAHOBOK U ICUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMHU IIO3HABATEIBHOW pedJIeKCHH KaK OCO3HAHMUS
COBEpIIAEMBIX JIEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJS TpoIiecca W pe3yibTara
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMUKHYTh NPH PEIICHUH 3aJa4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAJICHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yjibTaTa IEAM U YCJIOBUSIM, OOBSICHSTH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESITEIBbHOCTH,
HaxOJIUTh OLIUOKY, /1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIbTATBI
10 KVIACC

OnepupoBaTh MOHATUSIMU: TOUKA, TIPSIMasi, IJIOCKOCTb.

[IpuMeHSThL aKCMOMBI CTEPEOMETPUU M CJCACTBUS U3 HUX TPU PEHICHUU
r€OMETPUUECKHUX 3a]1ay.

OrnepupoBaTh MOHATUSIMHU: TIAPATIICIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccudpunmpoBath B3aMHOE pacrojoXeHUE TMPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OniepupoBaTh MOHSITUSIMU: JABYIPAHHBIM YyroJi, TPaHU JBYTPAHHOTO YTIJIa,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIBIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHUKA, TIPABUIILHBIN MHOTOIPaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOI'PAaHHUKOB (MHpaMuaa; MPU3MA,
IpSIMOYTOJILHBIN Mapasuienenumnes, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHUKH, BbIOMpas  OCHOBAaHMS  JUJIS
kinaccuukauy  (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKH, TPaBUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIEC MPU3MBbI, TApAJIJICIICTTUITE I ).

OnepupoBaTh NOHATUSIMU: CEKYIIas TIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OODBICHATH MPUHIIUTIBI TOCTPOCHUS CEUSHUM, UCTIONB3YsI METO/T CIIE/IOB.

Ctpoutrh ceueHUSI MHOTOTPAHHUKOB METOJIOM  CJI€JIOB,  BBIMOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUI
CBEpXy, COOKY, CHU3Y.

Pemate 3amaun Ha HAXOXKJACHHE TEOMETPUUYECKUX BEITUYMH MO 00pasiam niu
aNropuT™MaM, NPUMEHSAS HW3BECTHBIC AHAJUTUYECKHE METOJbl MpPU PELICHUU
CTaHJAPTHBIX MATEMATUYECKUX 3aJlady Ha BBIYHMCICHUE PACCTOSHUN MEXIY JBYMs
TOYKaMH, OT TOYKH JO TMPsAMOW, OT TOYKH JO IUJIOCKOCTH, MEXKIY
CKPEILIMBAIOUIMMHUCS MPSIMbBIMH.

Pemiath 3a1aun Ha HaXOXkJAEHUE T€OMETPUUYECKUX BEJIUYHUH MO 00pasiaM HIH
aNropuT™MaM, NPUMEHSSI HW3BECTHHIE AHAJIUTHUYECKUE METOAbl NPH PEHICHUU
CTaHJAPTHBIX ~MAaTEMATHMYECKHWX 3aJad HAa  BBIYUCJICHUE YIJIOB  MEXIY
CKpPELIMBAIOUIMMHUCS  MPSIMBIMH, MEXAYy TMPSAMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boruncnsats 00bEMBI U TJIOMIAIA MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMua) ¢ OpUMEHEHHEM (OPMYII; BBIYUCIATH COOTHOIIEHHS MEXAY IIOLIAIIMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MNOHATUAMM: CHUMMETPUS B MPOCTPAHCTBE; LEHTP, OCb U
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUHU (DUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBATH W HMHTEPIPETHPOBATH HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTekax U
PHUCYHKaXx.

[IpumeHsaTh reomerpuueckue (GaxThl JUid PEeLICHUS CTEPEOMETPHUYECKHX 3ajad,
MPEANoIaraloInX HECKOJIbKO AaroB peieHus], €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl
B IBHOU (hopme.

[IpumensaTs  mpocTeillive MporpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1aY.

[IpuBoAUTH TpUMEpPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U
’KU3HU, PacCiO3HaBaTh MPOSIBICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBIE 3HAHUS Ha TMPAKTUKE: aHAIM3UPOBATh pPEasbHbIE
CUTyallul W TPUMEHSATh HU3YYCHHbIC TOHSATHS B TIPOIECCE IOHMCKA PEeIIeHUs
MaTEeMaTU4YeCKH CHOPMYITHUPOBAHHOM MpPOOJIEMBbl, MOJACIUPOBATh PpPeabHbIE
CUTyallul Ha A3bIKE TEOMETPUU, HCCIENOBaTh TIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
IpaKTUYECKUE 3aaul, CBA3aHHbIE C HAX0XK/IEHUEM I'€OMETPUYECKUX BEIUULH.

11 KIIACC

OnepupoBaTh MOHATUSAMH: LMJIWHIPUYECKAass TMOBEPXHOCTh, OOpa3yroume
[WIMHIPUIECKON MOBEPXHOCTH; LIMIIMHIP; KOHUYECKAas TOBEPXHOCTh, 00pa3yroiine
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(pepruueckas moBepXHOCTb.

Pacno3naBath Tena BpamieHust (IWJIMHAP, KOHYC, cdepa u 1map).

OOBSACHITH CLIOCOOBI TIOJYYCHHUS TEJT BpAIlCHHMS.

KnaccudummpoBats B3aiMHOE pacnoyioskeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAHME IAPOBOIO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Beruucnate  00BEMBI M IUIOIMIAMM  TIOBEPXHOCTEW  TeNm  BpalleHHS,
T€OMETPUIECKUX TEJl C TPUMEHEHUEM (HOpMyII.

OnepupoBaTh TOHATHUSIMU: MHOTOTPAHHUK, BIIMCAHHBINA B CEPY M ONMTUCAHHBIH
okoJo cdepsl; cepa, BMcaHHASsE B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS.

BBIYUCISITS COOTHOMICHUS MEXIY TUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMu
MOTOOHBIX TEJL.

N300pakath wm3ydaemble (QUTYpPHl OT PYKH W C TPUMEHEHHEM TIPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BhITOJTHATH (BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
buryp: BuI CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.



N3Bnekatb, HHTEPNPETUPOBATH U MPeoOpa3oBbIBaTh HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBHUS CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YHUCII0, OOBSICHATh, KAKUMU CBOMCTBAMU OHH 00J1aJal0T.

[IprMeHATh TpaBUIIO MAapAIIICICTIUIEA.

OnepupoBaTh NOHATHAMHU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YroJ MEXAY
BEKTOpPaMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEAECHHUE BEKTOPA HA YHCIIO, YTOJI MEXKAY
BEKTOpaMHM, CKAJISIPHOE MPOU3BEACHUE, PpACKIAIbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh IUIOCKOCTh YpaBHEHUEM B JIEKapTOBOM CHUCTEME KOOpJWHAT.

[IpumensTs reoMeTpuyeckue (HakThl AT PEIICHHS CTEPEOMETPUUYECKHUX 3ajad,
MpEIOIararinX HECKOJIbKO IaroB PEUICHUS, €CIIA YCI0BUSI TPUMEHEHUS 3a/1aHbI
B SIBHOU (hopMme.

Pemate mpocreiiiine reoMeTpUYECKUE 3aJayd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3amaum Ha J0Ka3aTEIbCTBO MATEMAaTUYECKHX OTHOUIEHUH U
HAX0XJICHHE T€OMETPUUYECKUX BEJTMYHUH M0 00pa3iamM Wik alropuTMam, IpUMEHss
U3BECTHBIE METOBI IIPU PEUIEHUN CTaHIAPTHBIX MATEMAaTUUECKUX 3a]1a4.

[IpumensaT, mpocTeMIMEe MOPOTPAMMHBIE  CPEACTBA W BJIECKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PELIEHUH CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBOoaUTH NpUMEpPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTENM B NIPUPOJE U
YKW3HU, PACIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJNyYEHHBIE 3HAHWA HA MPAKTHKE: AHAIM3UPOBATh pPEAIbHBIC
CUTyallUM W IMPUMEHATh HW3YyYCHHBIE IMOHATUA B IIPOLECCE IOMCKA PELICHHS
MaTeMaTU4ecKd CPOPMYIHPOBAHHON MPOOJIEMBI, MOJEIUPOBATH peaTbHBIC
CUTyallUM Ha $fA3bIKE TE€OMETPUM, HCCIENOBaTh IIOCTPOCHHBIE MOJAEIU C
MCITOJIb30BAaHUEM T€OMETPUUICCKUX TIOHSITHI U TEOpeM, armapaTa aireophl; pemarhb
MMPAKTUUYECKUE 3a]]a4H, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEJINYHH.



TEMATHYECKOE INTAHUPOBAHUE

11 KJIACC
KonunuecTBo yacoB DJIEKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM undpoBbie
Ne m/m pasi Kontpoabubie | IpakTuyeckue (wicpp )
NMPOrpamMmmabl Bcero o0pa3oBaTesibHbIEC
padoThI padoThI
pecypchl
1 BexTops! 1 koopAMHATHI B 17 p3LL]
IPOCTPAHCTBE
2 Tena Bpamenus 19 =
3 OO6BEMBI TEN 21 =
4 [ToBTOpenue, 0600IIEHHE, 11 POLI
CHCTEMAaTH3alUs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I1O 68 0
I[TPOI'PAMME




Ne Ha3Banue TemMbl JAara
ypo- Mo naany dDaxr.
Ka
MeTtoa koopauHat B nnpocTpancree (17 yacoB)
1 Bexkrops! B mpocTpaHcTBE 07.09
2 MeTto1 KOOpAMHAT Ha MJIOCKOCTH. 08.09
3 KoopaunaTsl TOUKH ¥ KOOPIMHATHI BEKTOPA. 14.09
4 KoopanHatsl TOUKH U KOOPJIMHATHI BEKTOPA. 15.09
5 CBs3b MEX Iy KOOpIMHATAMH BEKTOPOB U KOOPAMHATAMH TOYEK. 21.09
6 [Ipocreiimume 3a1a4u B KOOpAUHATAX. 22.09
7 KonTpoabHnasi padora Nel «MeToa KOOPAMHAT B IPOCTPAHCTBE». 28.09
8 Yroa Mexay BEKTOpaMu. 29.09
9 CkaysipHO€ TTPOU3BEICHUE BEKTOPOB 05.10
10 CkaisipHO€ IPOU3BEJICHUE BEKTOPOB. 06.10
11 Yroa Mexay NpsSMBIMH. 12.10
12 Yroa Mexay NpssMOH U MJIOCKOCTBIO. 13.10
13 IlenTpanpHas u oceBasi CAMMETPHSL. 19.10




14 [TapamiensHbII IEPEHOC. 20.10
15 Pemenue 3amau Ha «CkansipHOE MPOU3BEICHUE BEKTOPOBY. 26.10
16 KourtpoJabHnas padora Ne2no teme «CkajsipHoe Ipou3BeeHe BEKTOPOBY. 27.10
17 3ader 1o Teme ««MeTo1 KOOPAUHAT B IPOCTPAHCTBEY. 09.11
Huaunap, xonyc, u map (19 yacos)
18 Hunusmp. 10.11
19 CedeHue nUIMHIIpa MI0CKOCTHIO. 16.11
20 [Tmomaap MOBEPXHOCTH ITUIMHAPA. 17.11
21 [TonsaTue koHyca. 23.11
22 Ceuenne KOHycCa TIOCKOCTHIO. 24.11
23 [Tmomaap MOBEPXHOCTH KOHYCA. 30.11
24 YcedeHHBI KOHYC 01.12
25 Pemenue 3anau no reme «unuuap, kKoHyC». 07.12
26 KontpoabHnas padora Ne3 nmo teme ««luaunap, konyc». 08.12
27 Codepa u map. 14.12
28 VYpaBHenue chepsl. 15.12
29 BsaumHoe pacnonoxenue chepsl U MIOCKOCTH. 21.12




30 KacarenbHast IiockocTh K cdepe. 22.12
31 [Tnomans chepsr. 11.01
32 KoMOuHaImu reoMeTpruIecKux Tel. 12.01
33 KombOunammu reomeTpuieckux Tel. 18.01
34 Pemenne 3amau o reme «Cdepa u mapy. 19.01
35 KountpoabHas padora Ned no teme ««Cdepa u map». 25.01
36 3aget no Teme « L {yHp, KOHYC | mapy. 26.01
Oobembl Te1 (21 yac)
37 O6beMsl TeT. 01.02
38 O06beM NPSIMOYTOIBLHOTO TapaJlIeeUIeaa. 02.02
39 O0beM NPSIMOYTOJILHOM TIPU3MBI. 08.02
40 O06beM IuIMHApA. 09.02
41 O6beM nUINHIpA. 15.02
42 O0beM HaKJIOHHOM MPHU3MBI. 16.02
43 O0beM nmupaMupl. 22.02
44 O0beM nmupaMupl. 29.02
45 O6beM nmupamupl. OOBEM YCEUSHHON MUPAMUTIBL. 01.03




46 O06beM koHyca. 07.03
47 O0beM yceueHHOTo KOHyca. 14.03
48 KonTpoabHnas pa6ora NeS no reme «O0beMbl TeJD). 15.03
49 O6bem mrapa 21.03
50 O0ObeM mapa 22.03
o1 O6beM 11apoBOro CerMeHTa, IapOBOIo CJI0SI U CETMEHTa 04.04
52 O6beM 11apoBOro CerMeHTa, IapOBOIO CJIOSI M CETMEHTAa 05.04
53 [Tnomans chepsr 11.04
54 [Tap, Bnucannblil B nupamuy. [llap, onvucanHbiii OKOJIO MHUPAMUIBI. 12.04
55 Pemenne 3amau mo remam «O6beM mapa u ero gacrein», «llmomanb cepb. 18.04
56 KonTtpoabHasi padora Ne6 mo teme «O0beM mapa u ero 4yacrei». 19.04
57 3auet Ne3 o teme «OOBEMBI TEI. 25.04
HroroBoe noBropenne (11 gyacos)
58 Pemenue 3anaq no xypcy crepeomerpuu. lloBropenue. 26.04
59  [[MapannenbHOCTh NPSAMBIX, HAPAIIEIBHOCTD MPSMOM U INIOCKOCTH. 02.05
60 ([lepneHIUKYAAPHOCTD MPSIMOI U MIIOCKOCTH. Teopema o Tpex MepreHANKYIIpax. 03.05




61 [MHororpannuku. Pemenne 3a1a4 u3 otkpsitoro 6anka EI'D. 09.05

62 |[MHororpannuku. Pemenne 3amad u3 oTkpeitToro 6anka EI'D. 10.05

63 |mmuaap, KOHYC H mIap, TUIOIIAIU X MMOBEPXHOCTEH. Penrenue 3amayq u3 16.05
oTkpbITOro 0anka EI'D.

64 |mmuaap, KOHYC U map, TIONIAN UX MMOBEpXHOCTEH. Pemmenne 3amad u3 17.05
oTkpbITOro Oanka EI'D.

65 | Pemenue 3amaq u3 oTkpeiToro 6anka EI'D 23.05

66 | Pemenue 3amaq u3 oTkpeiToro 6anka EI'D 24.05

67 |Peseps

68 [Peseps

HToro:68 u.
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