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HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJWH M3 OCHOBHBIX pa3/esiOB UIKOJBHOW MaTE€MaTUKH,
UMEIOINI CBOEH I1eNbi0 00eCleYnTh M3y4YeHHE CBOMCTB M pa3MepoB (UTYp, UX
OTHOUIEHMHA M B3aUMHOE pPAacCHOJIO)KEHHE, ONMPAETCI HA  JIOTHYECKYIO,
J0Ka3aTenbHy0 JuHUI0. L[eHHOCTh HM3yueHus reoMeTpur Ha YpOBHE OCHOBHOTO
oOurero o0Opa3oBaHUsl 3aKJIIOYAETCS B TOM, YTO OOYYAIOLIMNCA yYUTCS NMPOBOJIUTH
JI0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHUs, 10Ka3bIBaTh
WUCTUHHBIE YTBEPXKJECHHS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJAUTH
pacCykJieHuss «OT TMPOTHUBHOTO», OTJIMYAaTh CBOMCTBA OT IPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxKIeHus. Ocoboe 3HaueHue JoKa3aTesibHas
JUHUS UMEET JJIs1 yTIyOIEHHOTO U3yUeHUs] MaTeMaTHKH.

Llenpro M3y4yeHus: TEOMETPUU SBJISETCSA UCIOJIB30BAHUE €€ KaK MHCTPYMEHTA
IpU PEIIeHUH KaK MaTeMaTHYeCKUX, TaK U MPAKTUYECKHUX 3a]1a4, BCTPEUYAOITUXCS
B peanbHOM  xu3HU. OOydyaromuics JIOJDKEH HAyYUThCA  ONpPEAeINsTh
reOMETPUUYECKYI0 (UTYpPY, ONMHUCHIBATH CIOBAaMHU UYEPTEX WIM PUCYHOK, HANTH
IUIOIIAJb  3E€MEJBHOTO  y4YacTKa, pPACCUUTHIBATH  HEOOXOJUMYIO  JUIMHY
ONTOBOJOKOHHOIO KaOenss wiu TpeOdyemble pa3Mepbl Tapaxa isi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B M3YUYEHUU T'€OMETPHUHU.
[Ipu pemeHnun 3amad NPaKTUUYECKOTO XapakTepa OOy4arOUMHCs YYHUTCS CTPOMTH
MaTeMaTUYeCKUE€ MOJEIM PEAJIbHBIX JKU3HEHHBIX CHUTYallM, MPOBOAUTH
BBIUMCIICHUS U OIICHUBATh aJIEKBATHOCTD MOJYYEHHOTO pe3yJbTaTa.

Oco6eHHOCTh Yy4eOHOTr0 Kypca YrIyOJIE€HHOTO U3YyUYEeHHS] TEOMETPUM COCTOUT
B TOM, 4TO OOyYarOIIMECs HE IPOCTO 3HAKOMATCS C ONPEACIIEHHBIMU OHATUAMU, a
YBEPEHHO OBiajeBaloT UMH. CyIECTBYIOIINE TEMbI IPOrpaMMbl 6a30BOro Kypca
reOMETPUU U3YyYaroTcs Ha OoJiee TITyOOKOM YpOBHE, a 00yJarouuecs: IpuoOpeTaroT
YMEHUS, MOMOTAIIINE UM YBEPEHHO NPUMEHSTh CBOM 3HAHMS HE TOJIBKO B
MaTeMAaTHKe, HO U B CMEXHBIX MPEAMETax, MPEex/ie Bcero Gusnke 1 HHPopMaTHKeE,
a TaKXKe IO0JIb30BAThCSl IMOJYUYECHHBIMH 3HAHUSIMU MPU PEIICHUH MPAKTHUYECKUX
3a/ay.

CornacHo ydeOHOMY MaHy B 7-9 Kiaccax wu3y4aeTcss yriayOnEHHBIM
y4eOHbI Kypc «I eoMeTpus», KOTOPHIN BKIIFOYAET CIEAYIOIINE OCHOBHBIE Pa3eITbl
conepxkanus: «Hawama  reomerpum», «TpeyronbHukn», «OKpYyKHOCTBY,
«YetpipéxyronpHukmny, «Ilogobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny», a
Takxke «Meton koopauHaty, «BekTopb», «[IpeodpazoBaHus IIIOCKOCTHY.

Ha wusyuenue yuebHoro kypca «I'eomerpus» orBoaurcs 306 yacoB: B 7
kiacce — 102 gaca (3 yaca B Hegento), B 8 kinacce — 102 yaca (3 yaca B HeneN0), B
9 knacce — 102 gaca (3 gaca B HeJeIO).



COILEPKXAHUE OBYUYEHUA

9 KUIIACC

Pemienue TpeyroibHUKOB

Cunyc, kocuHyc, TaHreic yriaoB ot 0° pmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKJIECTBO. @opmynbl  npuBeneHud.  PemieHue
TPEyTOJbHUKOB. TeopemMa KOCHMHYCOB M TeOpeMa CHHYCOB. Pemenwne
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reomeTpu4eCKON ONTHKM.

Tpuronomerpruueckue dbopMynbsl Uil TUIOHIAAM  TPEYTOJIbHHKA,
napasienorpamma, pombOa, tpanenuu. ®opmyna ['epona. Dopmyna miomagu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

Iloxo0ue TpeyroIbHNKOB

Xopabl U MOAOOHBIE TPEYrOJbHUKM B  OKpYXHOCTH. Teopema o
IIPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEACHUM OTPE3KOB CEKYIMX,
TeopeMa O KBaJpaTe KacaresJbHOW. [IpuMeHeHne npu pelmeHnn reoMeTpU4ecKux
3anad. Teopembl UeBbl 1 Menenas. [lonsiTue 0 roMOTETHH.

MeToa KOOpaAMHAT

VYpaBHeHUE NMPsSMON HA TUIOCKOCTU. YTJIOBOM KO3(P(MUUMEHT U CBOOOIHBIM
YJIeH, UX TeOMETPUYECKUU cMmbIci. llapamienbHOCTh M MEPHEHAUKYJSIPHOCTD
NpSIMBIX (Y4epe3 yrioBoi K03 GUIIUEHT).

YpaBHEeHHE OKPYKHOCTH. HaxoxaeHue 1epeceyeHuid OKpPYXKHOCTEN W
IpsMBIX B KOOpAuMHAaTtax. @opMmysia pacCTOSIHUSA OT TOYKH 10 NpsAMou. Ilmomans
napajuieiorpaMma B KOOpAWHAaTaX, MOHATHE OO0 OPHEHTHPOBAHHOM IIJIOIIAIIH.
[IpuMeHeHue MeTo1a KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX
3a/1a4ax.

BekTopbl

Bekropel Ha miockocth. CHOKEHHE M BBIUMTAHUE BEKTOPOB — IpaBHIIA
TPEYTOJbHUKA U MapajulesiorpaMMa. Y MHOKEHHE BEKTOpa Ha unciio. KoopanHatsl
BekTOpa. CII0KEHHWE M BBIUMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpPAa HAa YHUCIO B
KoopauHartax. [[puMeHeHre BEKTOpOB B (PU3MKE, LIEHTP Macc.

[Tonsitue o Oasuce (Ha IIOCKOCTH). PasnmoskeHHWss BEKTOpPOB MO 0a3ucy.
CkaysipHOE TIPOM3BEIAECHUE BEKTOPOB, I'€OMETPUYECKUI CMBICI U BBIPAKCHHE B
JIEKapTOBBIX KOOpAWHATax. JUCTpUOYTHMBHOCTh CKaJSIpPHOTO IPOU3BEIACHUS.
CkansgpHoe npoM3BENCHME U IpoenupoBaHue. IIpuMeHeHue CKalIspHOTO
IIPOU3BEJACHUS BEKTOPOB JUIsl HAXOXIEHUS JUIMH MW yIJoB. Pemienue
F€OMETPUYECKUX 3a/1a4 C MOMOUIBIO CKAJIIPHOTO IMPOU3BECHUS.

JlINHA OKPY/KHOCTH M IUIOIIAAb KPYyra



[IpaBunbHbIE MHOTOYTrOJbHUKH. JlnmHa OKpyXHOCTH. I'panycHas wu
paaraHHas Mepa yria, BbIUHUCIEHUE IUIMH Ayr OKpyxkHOocTeu. [lmomans kpyra,
CeKTopa, cermeHTa. Mctopuueckue cBeneHust 00 U3MEPEHUH JUIMHBI OKPYKHOCTH U
IJIOIIAIA KPYTa.

JABHKEHMS TUIOCKOCTH

LenTtpanbHas cummerpusi. LlenTpanbHo-cummerpuunbie Gurypsl. [ToBopoT.
OceBass cummeTpusi. OUTypbl, CHMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOM OCH.
[TapannenbHbIi EPEHOC.

[lonsitue nBwxeHuss W ero cpoiictBa. PaeHcTBO (uryp. IlposBrenus
CUMMETPUHM B MPHUPOJE, >KUBOIUCH, CKYJIbNTYype, apxurekrype. Kommozummm
IBUXKEHUH (mpocTeiue npuMepsl). [I[pumeHenne B reoMeTpUYEeCcKUX 3aJavax.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «'EOMETPHUSI» HA YIJYBJIEHHOM YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMNYHOCTHBIE PpPe3yJbTAThl OCBOCHUS MPOTPaMMbl MO MaTeMaTUKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

OPOSIBJIEHUEM MHTEpEca K IMPOIUIOMY U  HACTOSIIEMY POCCHICKON
MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTUYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTIKEHUN B IPYTUX HAyKaX W MPUKIAJAHBIX cepax;

2) rpa’KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH Tpa)KJaHWHA U peau3allui ero
mpaB, TPEACTABICHUEM O MaTEMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYP TPaKIAHCKOrOo 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO STUYECKUX MPOOIIEM, CBSI3aHHbIX
C TPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HayKH, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3THYECKUX MPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) TPyA0BOI0 BOCTIMTAHMSI:

YCTAaHOBKOW HAa aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MAaTEMAaTHYECKOW HAIPaBJICHHOCTH, OCO3HAHMEM BaXHOCTU MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHUU BCEH JKM3HM JUIS YCHEIIHOW MpodeccHoHaTbHOMN
JESTENBbHOCTA M Pa3BUTHEM HEOOXOIMMBIX YMEHMU, OCO3HAHHBIM BBIOOPOM U
OCTPOCHUEM UHIAMBUIYATILHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
Y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

CIIOCOOHOCTHIO K  OMOILMOHATBHOMY M  ACTETUYECKOMY  BOCIIPHUSITHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3a/au, PEUICHWM, pacCyXICHUW, YMEHUIO BUACTDH
MAaTEMaTHYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) neHHocTel HAY4YHOI'0 NMO3HAHUSA:

OpUEHTAlMel B JESATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
Npe/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKa, MPUPOJBI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HayKu Kak cdepbl 4YeloBeuecKoi
JEATELHOCTH, ATAloB €€ pa3BUTHUS M 3HAYMMOCTU JJIsi PA3BUTHUS LIUBUIIU3AIUH,
OBJIJICHUEM SI3BIKOM MATEMATHKHA M MAaT€MAaTHYECKOM KYJbTYpPOil KaK CpelICTBOM
NO3HAHUS MUpPA, OBJIaJCHUEM HABBIKAMH HCCIIEI0BATENBCKON JEATEIbHOCTH;

6) ¢pusmyeckoro Bocnutanus, GOpMHPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOIO 0JIaroNmoJIy4Yns:



TOTOBHOCTBIO TPUMEHSITh MaTeMaTHYEeCKHE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  oOpa3a >KWM3HM  (3I0pOBOE  TUTAHUE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATAA U OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEKCUM, MNPU3HAHUEM CBOETO
MpaBa Ha OIMMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) IKOJIOTHYECKOT0 BOCITUTAHMS

OpUEHTaIlMel Ha NMPUMEHEHUE MAaTeMaTUYECKUX 3HAHUN JIJIsl PEeIIeHUs 3a/1a4
B 00JIACTM COXPAaHHOCTH OKPY>KAIOIIEH cpefpl, IUIaHUPOBAHUS IOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX MOCJEACTBUM [Ji1 OKPYKAIOIIEeW Cpellbl, OCO3HAaHUEM
rJI00AJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MyTel UX PelIeHUs;

8) ajanTanuM K M3MEHSIOMIUMCS YCJIOBMAM COUMAJIBbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, TMOBBIIMICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JAESITEIbHOCTh, B TOM YHUCJIE
YMEHHE YUYUTBCS Yy JPYTUX JIIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKA W KOMITCTCHIIMH U3 OTBITA IPYTHX;

HEO0OXOJAMMOCTHIO B (DOPMUPOBAHMH HOBBIX 3HAHUM, (HOPMYIUPOBATH UIEH,
MOHSTHS, TUIOTE3bl 00 00BEKTAX U SIBJICHUSX, B TOM YHCII€ paHee HEU3BECTHBIX,
0CO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIAaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CHUTYyallMiO, BOCHPUHUMATh
CTPECCOBYIO CUTYaIlMI0O KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIC PEIICHHUS W JACUCTBUSA, (OPMYIHPOBATH M OICHUBATH PHCKH H
MOCJIEICTBUSA, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOCHHS TpOTpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero o6pazoBanus y o0yyaroierocst OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOITHECS OBJIaJICHUEM YHUBEPCATHHBIMA
MO3HABATEIbHBIMU  JIEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATUBHBIMU
JICUCTBUSIMH U YHUBEPCATHHBIMU PETYISATUBHBIMH JCHCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBIABJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHSATUW, OTHOIICHUH MEXAYy MOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHNSI TIOHSATHN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBAHUS JIJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTETbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISBJISITh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHS
B (akTax, JaHHBIX, HAOMIOJACHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

pa3Ouparh J10Ka3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPKIACHUU (MpsSMbIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEJbCTBA MAaTEMAaTHYECKUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH NMPUMEPHl U KOHTPIPHUMEDHI,
MPUMEHSITh METOJI MaTEeMaTHYeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBIOMpATh CMOCO0 pemieHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pelIeHUs, BbIOMpaTh HamOoJiee TMOAXONAIIMA ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUER).

Ba3oBble uccienoBarejibckme AeiCTBUS:

HCIIOJb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIupOBaTh  BOMPOCH,,  (QPUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiemy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HMCKOMOE W JaHHOE, (pOpMHUpPOBATh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH IO CAMOCTOSITENIbHO COCTaBJIEHHOMY IUIaHYy 3KCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MAaTeMaTH4YeCKOoro OObeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKy COOOMH;

CaMOCTOSITENTbHO (HOPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAONIONCHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa, OIICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IIEHNUI;

MIPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHUE TMpOllecca, a TaKkKe BBIJBUTATh
MIPEIOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTH HMH(POpPMALIUU, JTAHHBIX,
HEOOXOIMMBIX JJIsI PEIICHUS 3a/1auu;

BBIOMpaTh, aHAIM3UPOBaTh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UHOOPMAITUIO PA3TUYHBIX BUJOB U (OPM MIPEACTABICHHUSI;

BbIOMpaTh (opmy mpencTaBieHUs UHGOPMAIMM M WILTIOCTPUPOBATH
peliaeMble 3a/1a4ud CXeMaMu, JuarpaMMaMu, MHOU TpauKoi U UX KOMOWHAIUSAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIIMU O KPUTEPUSIM, MPEAJIOKEHHBIM WU
c(hOpMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1CHCTBHS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMU  OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX W THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy PCEUICHUS 3a/JayH,
KOMMEHTHPOBATh TIOJIYYCHHBIA PE3YNIbTAT;

B XOJIe OOCYXKJIEHHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYX IaeMOU TEMBI,
npoOyieMbl, pemaeMoil 3alayu, BBICKA3bIBATh WJEH, HAIEJICHHbIE Ha IOUCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSAMU IPYTHX YYACTHHKOB
auanora, oOHapy>KMBaTh Pa3IMYME U CXOACTBO MO3MIMH, B KOPPEKTHOH (opme
(bOopMyIUpPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

NPEJICTABIIATh PE3yJbTaThl PEIICHUs 3aJauM, IKCIIEPUMEHTA, UCCIEAOBaHMUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUICHUS € YYETOM 3amad
MPE3eHTALNN U OCOOCHHOCTEN ayIUTOPHUH;

MOHUMATh M MCIOJIH30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBHUIYaJIbHOM
paboThl MpU pelIeHUH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/lad, MNPUHUMATH LEhb
COBMECTHOH JESITeNbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPalOTHI,
pacmpenensiTs BUABI paboT, ITOTOBapHBAaThCs, OOCYXIaTh MPOILECC M PE3yNbTaT
paboThI, 0000IIaTh MHCHHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX dopmax paboThl (00CYXaeHUs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIIMHUPOBATh CBOM JCHCTBUS C IPYTUMH UYJICHAMH KOMAaHBI, OICHUBATH
KauecTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMIMI pe3ynbTaT IIo
KPUTEPUSIM, CPOPMYITUPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeliCTBHSA
Camoopranuzamnus:

BBISIBJIATH NMPOOJIEMBI JUIsl PELIECHUS B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalMsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyIIOBOE);

CaMOCTOSITENILHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHMs 3afaud (WIH €ro
4acTb), BBIOMpPATh CHOCOO pelIeHHs C YYETOM HUMEIOUIMXCS PECYpPCcOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBaTb M KOPPEKTUPOBATH BapPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAITHH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yJibTaTa
pelIeHs] MaTeMaTUYEeCKOM 3a7aui, CAMOMOTHBALIUU U PEIICKCUY;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PELICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JESATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HalIEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE PE3yJIbTaTa JAEATEIbHOCTH MOCTABJIECHHON LENH U
YCIIOBUSIM, OOBSICHATH IPUUUHBI JTOCTHXKEHUS UM HEAOCTUIKEHUS LIEJIN, HAaXOJUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAKATh 3MOLMU NPU H3YYEHHH MATEMaTUYECKUX OOBEKTOB U (DAKTOB,
JaBaTh YMOLIMOHAIIBHYIO OLIEHKY PELEHUs 3a/1a4u.

NPEAMETHBIE PE3YJIBTATBI

K konity oOyuenus B 9 kiacce 00y4aromuics MOMyUUT CICTYIOIINE TPeIMETHBIC
PE3yIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (QYHKIIMA OCTPHIX YIJIOB, YMETh HAXOJIUTh C UX
TIOMOIIBIO PA3IUYHbBIC AJIEMEHTHI TMPSMOYTOJIBHOTO TPEYTOJbHHUKA («pElIeHUE
MIPSAMOYTOJIEHBIX TPEYTOIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJIATOPA) JJTHHBI
Y YTJIBI JTsl HeTAOJMWYIHBIX 3HAYCHUH.

[Tonb3oBaThCs popmMyliaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JIJIi HAXOXKJCHHS COOTHOIICHHWH MEXIYy TPUTOHOMETPUUECKUMU
BEJTMYMHAMU.

Jloka3bIBaTh TEOpPEMYy CHHYCOB M TEOPEMY KOCHHYCOB, NPUMEHSTh WX IS
HAXOXKJICHUSI PA3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA («pPElIeHUE TPEYTOJILHUKOBY),
NpU PEIICHUU TEOMETPUYCCKUX 3amad. [IpuMeHsTh TOMydeHHBIC 3HAHUS MPH
pEIICHUY MPAKTHYECKUX 3a/1a4.

[IpumMeHSATh TPUTOHOMETPHIO B 3a7a4aX Ha HAXOXKJICHUE TIJIOMIA !, BEIBOAUTH
U BIIQJIETh TPUTOHOMETPUYECKUMHU (HOpMyIamMHu JUIsl TUIOMIATU TPEYTOJIbHHKA,
napasuieJiorpaMMa, poMOa, Tpamneuu, BEIBOAUTh U MPUMEHATH (hopmyity ['epona u
(dbopMyTy IS TUTOIIAIH BBITYKJIOTO YE€THIPEXYTOIBHUKA.

Nmers mpeAcCTaBiICHHE O TOMOTETHH, TPUMEHITh B TPAKTUICCKUX
CUTYaIIHsIX.

Hcnons3oBaTh Teopembl UeBbl 1 MeHenas pu pelieHny 3a/1au.

Hcmonp30BaTh TEOPEMBbI O BIHCAHHBIX YyIJaX, yriaX MEXAY XOpAaMH
(CexymmMm) 1 yTiie MeXIy KacaTelIbHON U XOPIOH TIPH PEIICHUH TeOMETPUICCKUX
3amay. Jloka3piBaTh M MPUMEHSTH TEOPEMbI O MPOU3BEACHUH OTPE3KOB XOP/I, O
MPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBAAPATe KacaTeIbHOM.

BrnangeTs moOHATHEM KOOpPAWHAT Ha IUIOCKOCTH, paboTaTh C YpaBHCHHEM
mpsAMONl  Ha TIIJIOCKOCTH. BiameTs TOHATHUSMU yriaoBoro Kod(pduimeHta u
CBOOOJHOTO 4YJI€Ha, MOHUMATh MX TEOMETPUYECKHUH CMBICI M CBSI3b YTJIOBOTO
kod(dduimenTa ¢ BO3pacTaHWEM W YOBbIBAaHWEM JIMHEHHOW (QYHKIMU. YMeETh
pemars METOJOM KOOpPAMHAT 3a/add, CBS3aHHBIE C MMAPAUICIBHOCTHIO U
MEPIEHANKYJISIPHOCTBIO TPSMBIX, MEPECEUYCHUEM MPSMBIX, HAXOXJICHUEM TOYEK
NepeceyeHUsl.



BbIBOIUT W BIAJETh YPAaBHEHHEM OKpPYXHOCTH. lcnosb3oBaTh MeTox
KOOpAMHAT Uil HAXOXKACHUS MEPECEUCHUN OKPYKHOCTEW M MpsAMbIX. Brnaners
dbopMmynamMu paccTOSHHUS OT TOYKM JO MPSAMOM, MIIOMIAAM MapajuieorpamMma B
KOOpJIMHATaX, MUMETh NOHITHE 00 OpPHEHTHPOBAaHHOM Momanu. Iloap3oBaTbes
METOJOM  KOOpJAMHAT Ha IUIOCKOCTH, IPUMEHATh €ro Ipd pEUICHUU
F€OMETPUYECKUX U TMPAKTUYECKHX 3afad. [IpumeHAT MeToA KOOpIHWHAT B
MPaKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a]adax.

Bnanete moHATHEM BEKTOpa. YMETh CKJIAAbIBaTh M BBIYUTATh BEKTOPHI,
YMHOXaTh Ha YHUCJO, BIAJETh NPABWIAMHM TPEYTOJbHUKA W Mapajuiejorpamma.
Branerp npakTUYECKMMU WHTEPIPETALUSIMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHaTaMHU BeKTOpa. BiageTes cloXeHWeM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA Ha YUCJIO B KOOPJIUHATAX.

Wwmets npencrasienue o 0asuce (Ha MI0CKOCTH). PackiaabiBaTh BEKTOPHI 110
O0asucy. PacknanpiBaTh BEKTOpPhl CHJI  C TOMOINBIO MPOEHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. [IpuMeHsATh TmoNydeHHble 3HaHUS B
MPOCTEUIINX (PUBHUECKUX 3a/1a4aX.

Branete NOHATHEM CKaJISPHOIO IMPOM3BEIEHUS BEKTOPOB, MOHHMATh €ro
F€OMETPUYECKAM CMBICII W YBEPEHHO IIOJIb30BATHCS €r0  BBIPAXKEHHEM B
JE€KapTOBBIX KOOpAMHATaX. 3HATh AUCTPUOYTUBHOCTH CKAISIPHOTO MPOU3BEACHUS
U €ro CBs3b C IMpoeuupoBaHueM. [IpuMeHsATh CKaJIpHOE NMPOU3BEACHUE BEKTOPOB
JUISL HAXOXAECHUS JUIMH W yIJIOB. Peliate reoMeTpuyecKue 3aladd ¢ MOMOLIBIO
CKAJIIPHOTO Ipou3BeneHUs. Vcrnonp30BaTh CKaIspPHOE MPOU3BEACHUE BEKTOPOB B
anreOpanyeckux 1 PU3NUECKUX 3a/1auax.

Bnanete NOHATUAMM MPABUIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI yTU OKPY>KHOCTH U PaJMaHHON MEPBI yria, BRIUUCIATH IUIOMaAb Kpyra u
ero vacteil. [lonnmaTte cmbica yucna m. [IpUMEHATH MONMy4YEHHBIE YMEHUSA NPHU
pElIeHUH MPAaKTUYEeCKUX 3a7ad. 3HaThb HCTOPUYECKUE CBENIEHUA 00 H3MEpEeHUUu
JUTMHBI OKPY>KHOCTH M IUIOIIA/IA KpyTa.

HNmets mnpenctaBieHHe O MpeoOpa3oBaHUU IUIOCKOCTH, O JIBUKEHUSX.
Haxonute ocu, UEHTphl cUMMETpUH (UTYp, LEHTPHl MOBOPOTA, HAXOAMTH
KOMITO3UIIMM MPOCTEHIIMNX MpeoOpazoBaHuid. [IpuMeHATh NBHXKEHUS MIIOCKOCTH
IIPU PELIEHUU T€OMETPUUECKUX 3a]au.

[IpuMeHATh MOJIyYeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTH MATEMATHYECKHE
MOJEJIH JJIS 33/1a4 peajibHOW KU3HU U IPOBOJUTH COOTBETCTBYIOIIUE BHIUYUCICHUS
C TPUMEHEHHEM IMOA00USI M TPUTOHOMETPUYECKUX (YHKIMH (TMOJb3YysCh, TC
HEO00XO0JIUMO, KAIbKYISITOPOM).



9 KUIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (ungposbie)
Ne i/m KoHnTposbHbI IIpakTH4eckue
NPOrpamMMBblI Bcero o0pa3oBaTebHbIE
e padoThbl padoThI
pecypchbl
1 Pemenue TpeyrojJbHUKOB 22 1
2 [Tonobue TpeyroabHIUKOB 12 1
3 Mertoa koopauHaT 10 1
4 BexTopsl 20 1
5 JlnHa OKpy»KHOCTH U IIJIOIIAAb Kpyra 16 1
6 JIBIKEHUS IIIOCKOCTH 10
. [ToBTOpEeHME, 0000IIECHHE, 12 |
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




