MYHUITUITAJIBHOE BIO/DKETHOE OBIITEOBPA3OBATEJIBHOE YUPEX/IEHWE
«IPYIKHOT'OPCKAS CPENHAA OBHNIEOBPA3ZOBATEJIbHAS TIIKOJIAY

10 ite K 06pa30BaTeNBHOI POrpaMMe, YTBEpKICHHOM
a\Ne_ 271 -0 ot «31» aBrycra 20 18T.

PaGouas nporpamma
10 yueOHOMY IIpEeIMETY

LTEOMETPHUAN

a7 7-9 KiaccoB

(6a30BEI YPOBEHD)

Pabouas IIporpaMMa COoCTaBJICHA HA OCHOBC!

1. ®emepambHOTO FOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO 00IIero 00pa3oBaHus 110
TEOMETPHH.

2. TlpmmMepHOit IpOorpaMMBI OCHOBHOTO 00mero oOpa3oBanus. I eomeTpus.
3. Teomerpus. ®I'OC mporpaMmsr it OCHOBHOM mKoiel. 7-9 kmaccsl. ABTrops! JI.C. AtaHacsH.

Pazpaborunk mporpammsr: Kpsiiosa Enena BukroposHa
(®.1.0. yuurens)

VUUTENs GU3NKK, 1 KaTeropus

(3aEMMaeMasi JOJDKHOCTD, KBATH(UKAIIMOHHAS KATETOPHUSL)



1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«I'eomeTpus»

[Iporpamma oGecrieunBaeT NOCTH)KEHUE CIEAYIOUINX PEe3yTbTaTOB OCBOSHHS 00pa30BaTENbHON MPOrpamMMbl
OCHOBHOTO 00111eT0 00pa30BaHUs:

npeAMeTHbIE:

l)oBnagenne 6a30BBIM MOHSATHWHBIM amlapaToM MO OCHOBHBIM pa3lieliaM COJIEp)KaHUs; MpelcTaBlieHHe 00
OCHOBHBIX M3y4aeMbIX MOHATHX (YHCIIO, TeoMeTpudeckas (Urypa, BEKTOp, KOOPIUHATHI) KaK BaKHEUIIHX
MaTEeMaTHYECKUX MOJICIISIX, TO3BOJIIONINX OMUCHIBATH M U3y4YaTh PeabHbBIE MPOLIECCH U SBICHHUS;

2) yMmeHue paboTaTh ¢ TCOMETPUYECKUM TEKCTOM (QHAJTU3UPOBATh, H3BJICKATh HEOOXOIMMYIO HWH(OPMAIIHIO),
TOYHO M TPaMOTHO BBIP@)XaTh CBOM MBICIM B YCTHOW M MUCHBMEHHOW PEYH C MPHUMEHEHHEM MaTeMaTHYecKOn
TEPMUHOJIOTHH W CHUMBOJIMKH, WCIOJB30BATh PA3IMYHBIC S3bIKM MAaTEMAaTHUKH, MPOBOIMUTH KIAcCHU(HUKAIINH,
JIOTUYECKUEe 000CHOBaHUS, JOKAa3aTeIbCTBA MATEMAaTHYECKIX YTBEPKACHUH;

3)oBIiiaziecHNe HABBIKAMH YCTHBIX, TMChbMEHHBIX, HHCTPYMEHTAIbHBIX BEIYUCIICHHIH;

4) oBIaJiIcHNE TEOMETPHUECKUM SI3BIKOM, YMEHHE UCTIOJIB30BATh €T0 ISl OMUCAHUS IPEIMETOB OKPYKAFOIIETO
MUpa, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUNA W M300pa3UTENLHBIX YMEHUH, MPUOOPETECHNE HABBIKOB
F€OMETPUUYECKHUX ITOCTPOCHUN;

5) ycBOeHHE CHCTEMaTHYeCKHX 3HAHWH O TUIOCKUX (PUTYpax W MX CBOMCTBAX, a TAKKe HA HATIISTHOM YPOBHE
— O TMPOCTEHIINX MPOCTPAHCTBEHHBIX TellaX, YMEHHE IMPHUMEHSITh CHCTEMATHYECKHE 3HAHUS O HHUX JUIS
pelIeHus TEOMETPUIECKUAX U IPAKTUYECKHX 3a/1a4,

6) yMEHWE HW3MEpSATh JUIMHBI OTPE3KOB, BEIWYHWHBI YIJIOB, KCIOJB30BAaTh (OPMYIBI JUISI HAXOXKICHHS
MEPUMETPOB, MJIOLael U 00BEMOB Fr€OMETPHUUECKUX PUTYD;

7) yMeHWE TPHUMEHSTh HW3YYCHHBIC TOHSTHS, PE3YyNIbTaThl, METOABI JUISl PEHICHUS 3aaad IMPaKTUYECKOTO
XapakTepa H 3aJad W3 CMEXHBIX TUCHUIUIMH C HWCIOJF30BAaHHEM TPH HEOOXOIMMOCTH CHPAaBOYHBIX
MaTepHAIIOB, KaJTBKYJISTOPa, KOMITBIOTEPA.

7 KjIace

Harasignasi reomeTpus

BbINMyCKHUK HAYYUTCS:

1) pacnio3HaBaTh Ha yepTexax, PUCYHKaX, MOJACIAX M B OKPY)KAIOIIEM MHpE IUIOCKHE U MPOCTPAHCTBEHHBIE
reoMeTpuuecKue GUryphl;

2) BBIYUCIATH 00BEM MPSAMOYTOIBHOTO Mapaliiesienune/a.

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTD:

3)BBIYHUCIATE OO0BEMBI MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYpP, COCTABICHHBIX M3 MPSMOYTOJIbHBIX
napasuiesenune/10B.

I'eomerpuueckne purypsl

BbINMyCKHUK HAYYUTCS:

1) monb30BaThCS S3BIKOM T'E€OMETPHUM JJIS OMUCAHMS MPEIMETOB OKPYKAIOIIEr0o MHUPAa M UX B3aUMHOTO
PacmoOKEHUs;

2)pacrnio3HaBaTh U U300paxaTh Ha YepTekKaxX U PUCYHKAX TeoMeTpuieckre GUrypsl U ux KOH(MUTYpalnH;
BhinyCKHUK MOJYy4YUT BO3MOKHOCTD:

3)oBianeTs METOJaMH PElICHH 3a/1a4 Ha BBIYUCIICHUS U JOKA3aTeIbCTBA: METOI0M OT MMPOTUBHOTO, METOJOM
nepedopa BapHaHTOB.

HN3mepeHue reoMeTpu4ecKuX BeJIUYNH

BhinycKHHUK HAy4YHTCS:

1)ucnonb30BaTh CBOMCTBA U3MEPEHUS JITHH, TUIOIIACH U YTJIOB MPU PEIICHUH 33/1a4 HA HAXO0XACHUE JTHMHBI
OTpE3Ka, JUIMHBI OKPYKHOCTH, JJIMHBI IyTU OKPYKHOCTH, TPATyCHOM MEpHI YIIia;

BpInyCKHUK NMOJYYUT BO3MOKHOCTD:

2)BBIYUCIIATH TUIOMIAN (PUTYP, COCTABIEHHBIX U3 IBYX WJIH 00Jiee MPSIMOYTOJIbHUKOB, , TPEYTOJIHHUKOB.

8 kaace



Harasanas reomerpust

BbinyckHHUK HayunTCs:

1) pacnio3HaBaTh Ha yepTexax, PUCYHKaX, MOAEIAX U B OKPYKAIOIIEM MHpE IUIOCKUE M IPOCTPAHCTBEHHBIE
reoMeTpuieckue GUrypsl;

2) onpeIeNATh 10 JUHEHHBIM pa3MepaM pa3BEPTKH (QUTYphI IMHEHHBIC pa3Mepbl caMoil (GUryphl 1 HA00OPOT;
BbInyCKHHUK MOJTy4YUT BO3MOKHOCTD:

3) BBIUUCIATE OOBEMBI MPOCTPAHCTBEHHBIX TEOMETPHUYECKHX (DUTYpP, COCTABICHHBIX W3 MPSMOYTOJIBHBIX
napajuJiesIeuIe/10B;

I'eomeTrpuueckue purypsoi

BoinyckHUK HayunTCs:

1) HaXOIUTh 3HAYCHUS JIJIMH JIMHEHHBIX 3JIEMEHTOB (UI'Yp M UX OTHOILICHHUS, TPAIYCHYIO Mepy yriioB oT 0 10
180°, mpuMeHsIs onpeieneHus, CBOWCTBA U MIPU3HAKU (DUTYP U UX AIEMEHTOB, OTHOLICHHS (HUryp (paBEHCTBO,
noao6ue, CHMMETpUH, TIOBOPOT, MapajlieIbHbIA IEPEHOC);

BbInyCKHUK MOJYy4YUT BO3MOKHOCTD:

2) OBJaJeTh TPATUIMOHHOW CXEMOW PEUICHUs 3a1a4 Ha MOCTPOCHHE C TMOMOIIBI0 LUPKYJIS M JIMHEHKH:
aHaJN3, IOCTPOEHUE, JOKA3ATEIbCTBO U UCCIIEI0BAHMUE.

N3mepenne reoMeTpu4ecKUX BeJTUYHH

BbpInyCcKHUK HAy4YUTCH:

1) BBIYUCIATH JJIMHBI JTHHEHHBIX JIEMEHTOB (GHUTYp U UX YIJIbI, UCTIONB3YsS (GOPMYIIbI JJTHHBI OKPYKHOCTH H
JUIMHBI IyTU OKPYKHOCTH, (GOpMYJIbI IIoMaaen guryp;

2) BBIYUCIIATH IUIOIIAAM TPEYrOJbHUKOB, MPSIMOYTOJbHHUKOB, MapaiieIorpaMMOB, Tpamenui, KPyroB H
CEKTOPOB;

BbInyCKHUK MOJYy4YUT BO3MOKHOCTD:

7) BBIYUCIATH VIO (HUTYp, COCTABICHHBIX M3 ABYX WM 00Jiee MPSIMOYTOJILHHKOB, MapajlIeIorpaMMOB,
TPEYrOJIbHUKOB.

9 kjaacce

Harasignasi reomerpus

BbINMyCKHUK HAYYUTCS:

1) pacnio3HaBaTh Ha yepTexax, PUCYHKaX, MOAENSAX U B OKPY)KAIOIIEeM MHpE IUIOCKHWE U MPOCTPAHCTBEHHBIE
reoMeTpuydeckue (GUrypsl;

2) pacrno3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJIBHOTO Mapajuie/ieuIe/a, MPaBUIbHON MTUPaMUIbI, IIKHAPA U
KOHYCa;

BpINyCKHUK NMOJYYUT BO3MOKHOCTD:

3) BBIYKCIATE 00BEMBI MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (DUTYp, COCTABICHHBIX M3 IMPSAMOYTOJIbHBIX
napajuieJenuIe0B;

4) yriayOuTh U Pa3BUTh MPEICTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPHUYCCKUX (DUTYpaX;

5) npuMeHSITh TOHSATHE Pa3BEPTKH [T BHIIIOJTHEHHS PAKTHYCCKUX PACUETOB.

I'eomerpuuyeckue Gpurypsl

BbINYyCKHUK HAYYNTCSH:

1) omepupoBaTh C HAaYaJIbHBIMH TOHSITHSMH TPUTOHOMETPHH W BBITIOJHATH 3JEMEHTApHBbIC OINEpaIlMy Hal
(GYHKLIUSAMU YTIIOB;

2) peliath 3a/1a4d Ha J0KA3aTeIbCTBO, OMUPAsACHh HA U3yUEHHbBIC CBOWCTBA (PUT'YP U OTHOILICHUI MEXIy HUMH
Y IPUMEHSSI U3yYEHHBIE METO/IbI JOKAa3aTeIbCTB;

3) pemiath HECIOXHBIC 3aaud Ha MOCTPOCHHE, PUMEHSST OCHOBHBIC aJTOPUTMbI MOCTPOCHUS C MOMOIIBIO
LUPKYIS U JIMHEHKY;

4) pemaTh npocTeNlIne MIIaHUMETPUUECKHUE 3a]]a4H B IPOCTPAHCTBE.

BpInyCKHUK NMOJYYUT BO3MOKHOCTD:

5) oBnameTh METOJaMM pEIICHUS 3aJad Ha BBIYMCICHHUS M JOKa3aTeIbCTBAa: METOJOM OT IPOTHUBHOTO,
METOJIOM MOJ00MsI, METOI0M Iepebopa BApHaHTOB U METOJOM I€OMETPUUYECKHX MECT TOUEK;



6) mpuoOpecTH OMNBIT MPUMEHEHHS aNreOpandyecKoro U TPUTOHOMETPUYECKOTO ammapara U HIeH JBYKCHHS
IIPU pELIEHUH T€OMETPUUYECKUX 3a/1aY;

7) oBNaAeTh TPAAMIMOHHON CXEMOW pELICHHUs 33a7ad Ha MOCTPOCHHE C TIOMOINBIO IHMPKYJS M JIMHEHKH:
aHaJIn3, IOCTPOEHUE, JOKA3aTENbCTBO U UCCIIEI0OBAHMUE;

8) Hay4MThCsI peniaTh 33/1a4u Ha TIOCTPOCHHE METOJIOM IT'€OMETPUIECKOT0 MECTa TOYEK U METOIOM OO0
9) npuoOpecTH OMBIT HCCICIOBAHUS CBOIMCTBA IUIAHUMETPUYECKUX (UIYp C IOMOIIBIO KOMIIBIOTEPHBIX
IIPOrpaMM;

10) npuoOpecTy OMBIT BHIMOJHEHHUS MPOSKTOB 0 TeMaMm: «I'eoMeTprueckre npeoOpa3oBaHusi Ha IMIIOCKOCTH,
«[locTpoenue oTpe3koB no Gopmyier.

HN3mepenne reoMeTpu4ecKUX BeJTUYHH

BoinyckHUK HayunTCs:

1) BBIYMCIATH IUIOMANU TPEYrOJbHHUKOB, IMPSIMOYIOJbHUKOB, MapajlieiOrpaMMOB, Tpameluil, KpyroB H
CEKTOPOB;

2) BBIYUCIIATH [UIMHY OKPYXKHOCTH, JUTMHY JIyTH OKPY>KHOCTH;

3) pemaTh 3ajayd Ha JOKA3aTEJIbCTBO C HCIOJb30BaHHWEM (DOPMYIN JUTMHBI OKPYXHOCTH WM JUTUHBI JTYTH
OKPY>KHOCTH, popMyI miiomiaiel puryp;

4) pemath MpakTUYECKHE 3a/lauyM, CBSI3aHHBbIE C HAXOXKJICHUEM T€OMETPUYECKUX BEJIUYMH (MCHOJIB3YS MpU
HEOOXOMMOCTH CIPABOYHUKHN M TEXHUUECKUE CPEACTBA).

BbInyCKHUK MOJYy4YUT BO3MOKHOCTD:

5) BBIYMCIATH MJIOIIAAN (GHUTYp, COCTABICHHBIX U3 JABYX WU 00Jiee MPSIMOYTOJIbHUKOB, Mapalie/IorpaMMOB,
TPEYrOJIbHUKOB, KPyTra U CEKTOpa;

6)  BBUMCIATH  IUIOMIAJM  MHOTOYrOJBHUKOB,  HUCIOJIb3ys ~ OTHOIICHHS  PAaBHOBEIMKOCTH U
PaBHOCOCTaBJIEHHOCTH;

7) mpUOOpECTH OMBIT MPUMEHEHHS aNreOpandeckoro U TPUrOHOMETPUUYECKOTO armapara U HIeH JBUKCHHS
MIPY peIIeHNH 33a]]a4 Ha BBIUMCIICHHE IO/l MHOTOYT OJIbHUKOB.

Koopaunartsi

BbINMyCKHUK HAYYUTCS:

1) BBIYMCTATH ATUHY OTPE3Ka M0 KOOPAWHATAM €ro KOHIIOB; BEIYMCIATH KOOPAUHATHI CEPEANHBI OTPE3Ka;

2) WCIOJIb30BaTh KOOPIMHATHBIA METOT ISl U3y4IEHUS] CBOMCTB MPSIMBIX M OKPY)KHOCTEH

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTD:

3) oBJIaJeTh KOOPAUHATHBIM METOJIOM PEIICHUS 33/a4 Ha BHIYMCICHUE U I0OKA3aTelIbCTBO;

4) pruoOpeCTH OTBIT UCIOJIB30BAHUS KOMITBIOTEPHBIX MPOTPAMM ISl aHAINW3a YACTHBIX CIIy4aeB B3aUMHOTO
PacMoJIOKEHUsI OKPY>KHOCTEH U MPSIMBIX;

5) mproOpecTH OMBIT BBHIMOJHEHHS TPOSKTOB Ha TeMy «IIpMeHEHHe KOOPIMHATHOTO METO/Ia TP PEIICHUH
3a/la4 Ha BBIYMCIICHUE U JOKA3aTEeIbCTBO.

BekTopsl

BbINMyCKHUK HAYYUTCS:

1) omepupoBaTh ¢ BEKTOpaMHU: HAXOIUTh CYyMMY H Pa3HOCTh JBYX BEKTOPOB, 33[JaHHBIX N€OMETPHUYCCKH,
HAXOJHUTh BEKTOP, PaBHBII MPOU3BEACHUIO 33/IaHHOTO BEKTOpa Ha YUCIIO;

2) HaxOJUTh JUIS BEKTOPOB, 3aJaHHBIX KOOPAWHATAMM: UTHHY BEKTOPA, KOOPIMHATH CYMMbI U PA3HOCTH JBYX
u Oonee BEKTOPOB, KOOPAWHATHI IPOU3BEACHUS BEKTOpA HA YHCIO, MPUMEHsS NpU HEOOXOAMMOCTH
coueTaTeNbHBIH, IePEeMECTUTENbHBIN U pacipe/IeIUTEIbHbIN 3aKOHBI;

3) BBIUMCIATH CKaJNspHOE MPOM3BEICHHE BEKTOPOB, HAXOJWUTh YroJl MEXIy BEKTOpPaMH, YCTaHABJIMBATh
MEPIEHIUKYIPHOCTD MPSMBIX.

BpInyCKHHUK MOJYy4YHT BO3MOKHOCTD:

4) oBNaIeTh BEKTOPHBIM METOJIOM JUTSl PEIICHUS 33/1a4 Ha BHIYKCIICHHE U IOKA3aTENbCTBO;

5) mpuoOpecTH OMBIT BHIMOJIHEHHUS IPOSKTOB Ha TeMy «[I[piMeHeHne BEKTOPHOTO METO/Ia IIPU PEIICHHH 3a/1a4
Ha BBIYHCJICHUE U JOKA3aTEIbCTBOY.



2. COAEP)KAHME YYEBHOI'O IPEAMETA «I'EOMETPUS»

Harasianasi reomerpus. Harnsanele npencTaBieHus: O MPOCTPAHCTBEHHBIX (pUrypax: KyO, mapasuieenumnes,
npusMa, nupampaa, map, cdepa, KoHyc, muauHap. VM3o0pakeHue mnpocTpaHCTBeHHBIX ¢Guryp. Ilpumepsr
ceyeHuil. MHororpanHuku. IIpaBuibHbIe MHOTOTpaHHUKU. [Ipumeps! pa3BEPTOK MHOTOTPAaHHUKOB, LIWJIMHAPA
u koHyca. [lonstue o6bEMa; enuHUIBI 00BEMa. OOBEM MPIMOYTOJIHLHOTO Mapaljiesienumeaa, Kyoa.
I'eomerpuueckue purypsl [Ipsmeie u yrasl. Touka, npsimasi, ockoctb. OTpe3ok, Jiyd. Yroia. Buasl yrios.
Beprukanbabele M cMexHble YUl buccekrpuca yrima. IlapajuenpHble M mepeceKaroniuecs IpsiMbIe.
[lepnennukynspHele npsMble. TeopeMbl 0 NApaUIENBHOCTH UM NEPHEHIUKYISIPHOCTH  MPSMBIX.
[lepnenukynsap u HakiIOHHasA K npsaMoil. CepeIuHHBIA NEPHEHIUKYIAp K OTpe3Ky. ['eomeTpuyeckoe MecTo
Touek. CBOMCTBa OMCCEKTPUCHI yrila U CEPEIMHHOTO NEPIEHAUKYISPA K OTPE3KY.

TpeyroabHuk. Bricota, Meamana, OWCCEKTpHca, CpEeAHss JHMHUS TPEYrONbHUKA. PaBHOOEOpEeHHBIE W
PaBHOCTOPOHHHUE TPEYroJIbHUKH; CBOWCTBA M MPU3HAKKM PAaBHOOEIPEHHOTO TpeyroybHUKa. [Ipu3Haku
paBeHCTBa TpeyrojpHUKOB. HepaBeHcTBO TpeyroibHHKa. COOTHOLIEHHMSI MEXAY CTOpPOHAMH U yrilaMu
TPEYroJbHUKA.

Cymma yrioB TpeyroJbHuka. Buenraue yriel tpeyroigpauka. Teopema @aneca. [logobue TpeyroibHUKOB.
[Ipuznaku nonod6us tpeyroabHukoB. Teopema [Iugaropa. Cunyc, KOCUHYC, TAHT€HC, KOTAHTE€HC OCTPOTO yriia
MPSIMOYTOJIBHOTO TpeyroyibHUKa U yriaoB oT 0 mo 180°; mpuBenenune k octpoMy yriy. Pemenue mpsimo-
YTOJIBHBIX TPEYroJabHUKOB. OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. DOpMyIbl, CBA3BIBAIOIIUE CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC OJIHOTO M TOro e yria. PelleHuwe TpeyrojJpHHKOB: TeOpeMa KOCHHYCOB H
TeopeMa CUHYCOB. 3aMeyaTesIbHble TOUKU TPEYTOJIbHUKA.

YeroipéxyroabHuuk. [lapannenorpamm, ero cpoiicTBa U Npu3Haku. [IpsMoyroiabHuK, KBaapar, pomO, uX
CBOICTBa U npu3Haku. Tpanenus, cpeaHsist TUHUS Tpareuu.

MHoOroyroJibHHMK. Bblltykibsle MHOroyrojgbHUKH. CyMMa YIJIOB BBIITYKJIOTO MHOTOYroJibHHMKA. lIpaBuiibHbIE
MHOT'OYTOJIbHUKHU.

OxpyxHocTs M Kpyr. [yra, xopna. Cekrop, cerMeHT. LleHTpanbHBIN yrosi, BOMCAHHBIA yroJj, BEJIUYHHA
BIIMCAHHOTO yrija. B3anmHoe pacnosiokeHue NpsMOM M OKPYKHOCTH, BYX OKpyxHocTel. KacarenbHas u
CEeKYIast K OKPY>KHOCTH, MX CBOWCTBA. BrimcaHHbIe U ONMMCaHHbIE MHOTOYIOJIbBHUKU. OKpPYKHOCTb, BIIMICAHHAS
B TPEYTrOJbHUK, U OKPYKHOCTb, OIIMCAHHAsl OKOJO TPEyrojbHUKA. BrmcaHHbIE M ONHMCAHHBIE OKPYKHOCTHU
MPAaBUIILHOTO MHOTOYT OJIbHUKA.

I'eomeTpuuyeckue mnpeodpasoBanusi. [lonsrue o paBeHcrBe ¢uryp. IloHaTHe o JBWIKEHWH: OcCeBas M
LEHTpaJbHAsl CAMMETPUH, NapalljieNIbHbII nepeHoc, NoBopoT. [loHsTue o nogodun Guryp u roOMOTETUH.
[locTpoenuss ¢ NMOMOLIBIO HUPKYIAss U JIMHEWKUM. OCHOBHBIE 33aJaud Ha IMOCTPOCHHE: JCIIEHHE OTpe3Ka
IOI10JIaM; ITIOCTPOEHUE YIJla, PABHOTO JIaHHOMY; IIOCTPOEHUE TPEYroJbHUKA M0 TPEM CTOPOHAM; MOCTPOECHUE
MEPIEeHIUKYIIApa K IPSIMOIi; MOCTPOCHHE OMCCEKTPUCHI YTiia; AeJIeHHe OTpe3Ka Ha N paBHBIX YacTeil.

Pewrenne 3amay Ha BBIUMCIIEHHE, JT0OKA3aTENbCTBO U MOCTPOCHUE C HUCIOJIB30BAHUEM CBOMCTB HM3YyUYEHHBIX
dburyp.

HN3mepenue reomerpuyeckux BeJH4MH. /[[inHa oTtpe3ka. PaccrosHue OoT TOUkM 10 npsAmoil. PaccrosiHue
MEXKy napajielbHbIMU NpsMbIMU. [lepuMeTp MHOrOyroyibHUKA. [[1MHA OKPYKHOCTH, YUCIIO TC; IJIMHA JTyTH
okpyxHocTH. ['panycHas Mepa yria, COOTBETCTBHE MEXK]y BEIUYMHOM LEHTPAIbHOIO yrjia U JAJIMHOW JIyru
OKPY’KHOCTH.

Ilonsitne nJIomaauM 1IIOCKHX (uryp. PaBHococTaBieHHble M paBHOBenMkHe Qurypsl. Ilmomansb
npsMoyrosibHuka. Ilmomanum napamienorpamma, TpeyrojibHUKa M Tpaneuuu. Ilnomanes MHOTOyrosibHHKA.
[Tnomans kpyra u miaomaasb cekropa. COOTHOLIEHHE MEXTY IIOMAASIMU TOJOOHBIX QUTYP.

Pemienue 3a1a4 Ha BBIYMCIICHUE U JIOKA3aTEIbCTBO C UCHOJIb30BAaHUEM U3YyUEHHBIX (POPMYIL.

Koopaunartel. Ypasaenue npsmoi. KoopanHatel cepeausbl oTpe3ka. PopMyiia pacCTOSIHUS MEXAY IBYMS
TOYKAaMHM IIJIOCKOCTU. Y paBHEHUE OKPYKHOCTH.

BexTopsl. /[nmuHa (Moxynb) BekTopa. PaBeHcTBO BekTopoB. KommnueapHsie BekTopbl. KoopanHaTsl BEKTOPA.
YMHOXEHHE BEKTOpAa Ha YHUCIO, CyMMa BEKTOPOB, pa3JIo)KEHHE BEKTOpAa IO JBYM HEKOJUIMHEAPHBIM
BekTOpaM. CKaJsIpHOE POU3BEACHNUE BEKTOPOB.



TeopeTnko-MHOKeCTBeHHbIe  NMOHATHSA. MHOXXECTBO, 3JIEMEHT MHOXXECTBA.  3a/JlaHUE  MHOXKECTB
IIEPEUUCIICHUEM  DIIEMEHTOB, XapaKTepUCTUUeCKUM cBoilcTBOM. IlogmHoxkecTBOo. OObeauHEHHE U
IIEpECEYEHNE MHOXKECTB.

JuieMeHTHI JorukM. Onpenenenue. Axcuombl M TeopeMbl. JlokazarenbcTBo. JlokazaTenbCTBO  OT
npoTtuBHOTO. Teopema, oOpaTHas nanHoi. [Ipumep u KOHTpHIpUMED.

[TonsiTHEe O PaBHOCWIIBHOCTH, CIIEJJOBAHUH, YIIOTPEOICHHE TIOTUYECKUX CBSA30K €CIH ..., TO ..., B TOM H TOJIBKO
B TOM CIIy4ae, JIOTUYECKUE CBSI3KH U, WIIH.

I'eomeTpusi B ucTopuueckoM pa3Butuu. OT 3emiemepusi kK reomerpun. [Iudarop m ero mkoma. danec.
Apxumen. I[loctpoeHne npaBUIIBHBIX MHOTOYrOJBHUKOB. Tpucekuusi yria. Keaaparypa kpyra. YaBoeHue
Kky0a. Mcropus uncina m. 3o10toe ceuenue. «Hauana» EBkmuna. J1.Ownep. H. . JloGauesckuii. Uctopus ms-
TOTO HOCTYyJIaTa.

N3o00perenne MeToaa KOOPAMHAT, IMO3BOJISIFOIIETO IMEPEBOIUTh T€OMETPUICCKIE OOBEKTHI Ha SI3BIK aaTreOpEHI.
P. Jexapr u I1. ®epma. [Ipumepsl pa3nnyHbIX CUCTEM KOOPAMHAT HA IUIOCKOCTH.

I'eomerpus u uckycctBo. I'eomeTpruyeckue 3aKOHOMEPHOCTH OKPYKAIOILIEr0 MUpA.

AcTtpoHomus u reomeTpust. Yto u kak y3Haiu AHakcarop, Ipatocder u Apuctapx o pazmepax JIyHsl, 3emin
u Comuna. Paccrostaus ot 3emuu g0 Jlynsr u Connia. M3mepenue paccrosiaust ot 3emun 10 Mapca.



1. TemaTtnyeckoe nnaHnpoBaHue.

Jannast pabodasi mporpaMma OpUEHTHPOBAHA HA UCIIOJIb30BaHUE YUeOHUKOB: ['eomerpus 7-9 aBTOPCKOTO
koJutektuBa Aranacsia JI. C., byryzos B. @ u ap.

Kiacc

KonuyecTBo 4acoB B HEACIIO KonuuectBo y‘IC6HI>IX HCICIIb KonuvecTBo yacoB B roj

2 34 68

2 34 68

2 34 68

7 kjaace

No

Ha3zBanue TemMbl

Koa-
BO
4acoB

XapaKTepI/ICTI/IKa ACATEJIBbHOCTH YHYAIMXCHA Y€epe3 Yy I[

HauvanbHeie
reOMETPUIECKHUE
CBEIECHUS

10

JI.: ®opmupoBaHue YCTOMYMBOM MOTHMBAallUM K YYEHHUIO, II03HABATEIbHOIO HHTEpeca,
YMEHHUE ACHO, TOUYHO, 'PAMOTHO M3J1araThb CBOU MBICIU B YCTHOW M IHMCBMEHHOH peud; °
yMEeHHE KOHTPOJIUPOBATH MPOIIECC U PE3yIbTAT YUeOHOH MaTeMaTHUECKON AESTEILHOCTH.

I1.: OOBSICHATD, YUTO TaKO€ OTPE30K, Jy4Y, yroil, KaKOH Yrojl Has3bIBaeTCSl Pa3BEpHYTHIM;
00OCHOBBIBATh B3aMHOE DACIIONIOKCHHE IBYX IMPSIMBIX HA IUIOCKOCTH; OOBSCHSTBH, YTO
TaKoe OTPE30K, JIyd, YToJ, KaKOil Yrojl Has3bIBaeTCsl pa3BEpHYTHIM; (OpMYIHpPOBATH U
00OCHOBBIBATh PABEHCTBO OTPE3KOB M YIJIOB; OOBSCHITH, KaK HM3MEPSIOTCS OTPE3KU U
YIJIBI, YTO TaKO€ Tpaxyc M TpagyCHas Mepa yria, KaKOd yron Has3bIBAETCS MPSMBIM,
OCTPBIM, TYITBIM;

(dopMynTupoBaTh M 00OCHOBBIBATH CIy4ad, KOTJa TOYKA JEIHUT OTPE30K Ha JIBa OTpe3Ka M
KOT'/Ia JIyd JIENUT YTOJl HA JBa YIia; OOBSCHATH, KaKUe YIJIbl HA3BIBAIOTCSI CMEKHBIMH U
BEPTHKAIBHBIME; (POPMYIHPOBATE U OOOCHOBBIBATH YTBEPKICHUS O CBOWCTBAX CMEKHBIX
U BEPTHUKAJBHBIX YIJIOB; OOBSICHATH, KaKHe IPSMBIC HA3BIBAIOTCS IMEPHECHINKYISIPHBIMU;
¢opMynupoBaTh W OOOCHOBBIBATH YTBEP)KAECHHE O CBOMCTBE [JBYX IPSMBIX,
NEePICHANKYISIPHBIX K TPEThel; M300pakaTh M PacHO3HABaTh yKa3aHHBIE IPOCTEHIINE
¢urypsl Ha 4epTekax; pemaTs 3aJa9H, CBI3aHHbBIEC C STHMH IIPOCTESHITNME (UTYPaAMHU.

K.: ymMeHue opraHu3oBbIBaTh y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JESATEIBbHOCTH C
yIUTEJIeM W CBEPCTHHKAMHU: ONPENesiTh IeNd, pachpeneisth (QYHKIMA U pPOJNU
YYACTHHKOB, OOIITUE CITOCOOBI pabOTHI.

P.: yMeHHE CaMOCTOSTENBHO IUIAHWPOBATh ANbTEPHATUBHBIC MYTH JOCTHIKCHHS LEINeH,
OCO3HaHHO BBIOMpaTh HambOomee OHPGEKTUBHBIC CHOCOOBI pemeHUs y4eOHBIX U
MO3HABATEIBbHBIX 3a/1a4; YMEHHE CaMOCTOSITENbHO CTABUTPH ILIENH, BHIOUpPATh U CO3/1aBATh
QJITOPUTMBI JUTS PEIIeHUs] Y4eOHBIX MATEMATHUECKUX TIPOOIIEM.

Il.: yMeHue ycraHaBiaMBaTh NPUYUHHO-CIEICTBEHHbIE CBS3M, CTPOUTH JIOTMUECKOE
paccyxneHne, yMO3aKiIoueHne (MHIYKTHBHOE, TeAYKTHBHOE U MO aHAJIOTWH) U BBIBOIBI;
CO3J1aBaTh, MPUMEHATE U IIPEOOPA30BEIBATh 3HAKOBO-CHMBOIUYECKHIE CPEICTBA, MOICIH 1
CXEMBI [UTA pelleHust yIeOHBIX U MI03HABATEBHBIX 3a1a4.

TpeyronsHUKH

17

JL.: bopMupoBaHHE IEMOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOUICTO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKd M OOIIECTBEHHOH TIPAKTHKH; KPEATUBHOCTh MBIIUICHHUS,
HWHULATHUBY, HAXOAYMBOCTh, aKTUBHOCTb IIPU PELIEHNN T€OMETPUUYECKHX 3ajiay.

II.: O0ObsicHAT, Kakas (QUrypa Ha3bIBACTCS TPEYTONBHUKOM, YTO TaKO€ BEpPIIHHEI,
CTOPOHBI, YIJIbl ¥ MEPUMETP TPEYroJbHUKA, KAKU€ TPEYrOJIbHUKH Ha3bIBAIOTCS PaBHBIMU;
n300paxkaTh U Pacro3HaBaTh Ha YePTEKaX TPEYTONBHUKHI U UX dJIEMEHTHI; ((OpMyInpoBaTh
U JIOKa3bIBaTh IPU3HAKH PABEHCTBA TPEYTOJIbHUKOB;

pemarek 3aAadd, CBA3aHHBIC C TPU3HAKAMH PAaBEHCTBA TPEYTOJIbHUKOB; COMOCTABIATh
MOJIyYEHHBI pE3ylbTaT C YCIOBHEM 3a/1auM; AHAJIU3UPOBATH BO3MOXHBIE CIy4awu.
OOBSICHATH, YTO HA3bIBAETCA NEPIEHAUKYIISIPOM, IPOBEAEHHBIM U3 TaHHON TOUKH K JaHHOH
TIPSIMOW;




(opMynMpoBaTh M AOKA3BIBATH TEOPEMY O MEPIEHIUKYIISApE K MPAMON. OOBACHATD, KaKOH
TPEYrOJIbHUK Ha3bIBA€TCs PABHOOECIPEHHBIM U KaKOH PaBHOCTOPOHHUM; OOBSACHSTh, KAKUE
OTpPe3KH  HAa3bIBAIOTCS  MEAUAHOM, OHCCEKTpHUCOM U  BBICOTOM  TPEYrOJNbHUKA;
(hopMyIHpoBaTh OIpeieNieHne OKPYKHOCTH;

06T)$ICH$ITI>, YTO TaKO€ MLEHTp, paauyC, AUaMCTp HW XOpJda OKPYKHOCTH;, pPCIIaThb
HpOCTeﬁMHe 3aa4Yu Ha MOCTPOCHUC (HOCTpOCHI/IC yria, paBHOro IaHHOMY, IOCTPOCHUC
6I/ICCGKTpI/ICI>I yria, HOCTPOCHUE MEPIICHAUKYIIAPHBIX IPSAMbBIX, HNOCTPOCHUE CEPEAUHDBL
OTPCSKa) u 0oJiee CI0XKHBIE 3aJa4u, NUCIOJIb3YIOINE YKa3aHHbIC HpOCTeﬁLHHe;

COMOCTABJIATh TONYYCHHBIH PE3yabTaT ¢ YCIOBHEM 3a/a4yd;, aHaJH3UPOBATH BO3MOXKHBIE
clry4au

K.: ymenue paboraTs B rpymme: HaXOQUTh oOllee pelIeHHEe U pa3peraTh KOH(IUKTH Ha
OCHOBE COIJIACOBaHMsI MO3UIMI U ydeTa HHTEPEecOB; CIyIaTh MapTHepa; (HopMyIupoBaTh,
apryMEeHTHPOBATh U OTCTaUBaTh CBOC MHEHUE

P.: yMeHue ajeKkBaTHO OIEHHBATh MPABUIBHOCTh WM OIIMOOYHOCTH BBITIOTHEHHUS
yueOHOH 3a71auu, ee 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHbIE BO3MOXKHOCTH €€ pelleHUS;
MOHWMaHWE CYNIHOCTH aJTOPUTMHYECKUX TMPEANHCaHUNH M yMEHHE JeHCTBOBaTh B
COOTBETCTBHUU C MPEJIOKEHHBIM aJITOPUTMOM.

Il.: ymeHue BuAETh MaTEeMaTHYECKyIO 3aJady B KOHTEKCTE MPOOJEMHOW CHTyallud B
Jpyrux JUCLUIUIMHAX, B OKpPYXKAIOLIEW »WU3HM; yYMEHHUE IIOHMMAaTb U HCIOIb30BATh
MaTeMaTU4YeCKHE CpeACTBA HANIAAHOCTH (PUCYHKH, HYEPTEXKH, CXEMBI W JAp.) I
WJUTFOCTPAIlUH, UHTEPIIPETALlUN, ApIYMEHTALIUH.

[TapannensHbie
NpsIMbIE
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JI.: ®opmupoBaHue ycTOMYMBONM MOTHBAlMM K YUYCHMIO, YCTOMYMBOIO MHTEpeca K
U3y9ICHUIO HOBOTO, HABBIKK PAOOTHI IO AITOPUTMY; CIIOCOOHOCTH K 3MOIMOHAIBHOMY
BOCIPHUSTHIO MaTEMaTHYECKUX OOBEKTOB, 3a1ad, PeIIeHUH, pacCyKICHUI; yMEHHE SICHO,
TOYHO, FPAMOTHO U3JIaraTh CBOM MBICIH B YCTHOW M NMUMCBbMEHHOM pedyM, IOHUMATh CMBICI
IIOCTAaBJICHHOM  3aJa4d, BBICTPaWBaThb APryMEHTALMIO, [PUBOAUTH HPUMEPBI U
KOHTPIIPUMEDBL.

I1.: ®opmynupoBaTs OMpeneNeHNe MapauIeIbHbIX HPSMBIX; OOBSCHATH C ITOMOIIBIO
pHCYHKa, Kakue Yriel, oOpa3oBaHHEE IIpH TIEPECCUCHHHM MABYX IPSIMBIX CEKYIIEH,
Ha3bIBalOTCSA HAKPECT JISKaLUMU, KAKHEe OJHOCTOPOHHUMU U KAKHE COOTBETCTBEHHBIMU;

(hopMynHpOBaTh U JOKa3bIBATh TEOPEMBbI, BBEIpAXKAIOIINE MPU3HAKU MAPAIICILHOCTH JIBYX
npsiMbeix; GopMynHpoBaTh aKCHOMY MapaUIeIbHBIX MPSMBIX W BBIBOJUTH CIEJACTBUS W3
HeE;

(OpMyTHPOBATH M JOKA3BIBATH TEOPEMBI O CBOWCTBAX, OOpATHBIE TEOpEMaM O MPH3HAKAX
MapajyIebHOCTH,  CBSI3aHHBIX C  HAKpeCT  JISKAIIUMH, COOTBETCTBEHHBIMH U
OIHOCTOPOHHUMH YTJIAMH, B CBSI3H C 3THM OOBSCHSTH, YTO TAKOE YCIOBUE W 3aKITIOYCHUE
TEOPEMBI, KaKas TeopeMa Ha3bIBAaeTCsl 00PaTHOM 110 OTHOIICHHIO K JaHHOH TeopeMe;

O6I>$ICH$1TL, B YCM 3AKIIFOYACTCA METOI JOKA3aTCIIbCTBA OT IIPOTUBHOI'O,
IIPUBOAUTH IPUMEPBI UCITOJIB30BAHUA 3TOr0 METOAA,

peimare 3agadyd  Ha BBIYMCICHHC, [O0Ka3aTCIIbCTBO MW IIOCTPOCHHE, CBA3aHHBIC C
nmapaJuICJIbHBIMU ITPAMBIMU.

ITOMOIIBIO TTepebopa BapraHTOB
K.: opranu3oBBIBaTh ¥ INIAHKPOBATE YIEOHOE COTPYTHIYCCTBO

P.: noHuMaHue CyIIHOCTM aNrOPUTMHUYECKUX MpPEANUCaHUH U YMEHHE AeHCTBOBAaTh B
COOTBETCTBUHU C NPEAJIOKEHHBIM aJITOPUTMOM; YMEHME IUJIAaHUPOBAaTh M OCYLIECTBISATDH
JeSITeNbHOCTh, HAIIPABIECHHYIO HA PELIeHHE 3a/ay.

11.: YMCHHUE YCTAHABJIWBATb TPUYUHHO-CICACTBCHHLBIC CBSA3HU, CTPOUTH JIOTHYCCKOC
PACCYKACHUC, YMO3AKIIIOYCHHUE (I/IHI[YKTI/IBHOC, ACAYKTUBHOC U IO aHaJ'IOFI/II/I) 1 BBIBOJBI,
YMCHHE CO3/1aBaThb, NMPUMCHATH U HpeO6pa30BLIBaTL 3HAaKOBO-CUMBOJINYCCKHUE CPCACTBA,
MOZICIN U CXEMbI IJIsl pCHICHUA y‘{e6HBIX M IIO3HABATCJIbHBIX 3a/a4.

CoOTHOIIEHUS

18

JL.: (1)0pMI/IpOBaHI/Ie OTBE€TCTBCHHOI'O OTHOLICHUA K YYCHWIO, TOTOBHOCTU H CITOCOOHOCTH




MEXIy CTOPOHAMU U
yrilaMu
TPEyroJbHUKA

06yqa}01unxc5{ K CaMOpa3BUTUIO U CaMOO6paSOBaHI/I}O Ha OCHOBC MOTHBAIlUN K O6y‘IeHI/IIO
1 IIO3HAaHHUIO, '(bOpMI/IpOBaHI/Ie HOEJIOCTHOI'O0  MHUPOBO33pCEHUSA, COOTBETCTBYIOIICTO
COBPEMECHHOMY YPOBHIO PAa3BUTHUA HAYKH U O6HI€CTBCHHOI>'I MPAKTHUKH,

II.: q)OpMy.]'H/IPOBaTI) 1 IO0KAa3bIBATb TCOPEMY O CyMMC YIJIOB TPCYTOJIbHUKA U e€ CIe/ICTBUE
O BHCIIIHEM YTJIC TPCYTOJIbHUKA; TPOBOAUTDH KJ'[aCCI/I(i)I/IKaHI/IIO TPEYT OJIbHUKOB 110 yIJIaM;

pelIaTh 3a7aul Ha BBIYMCICHUE U JJOKA3aTeIbCTBO, CBSI3aHHBIE C TEOPEMOIl 0 CyMMe YIJIOB
TPEyrONbHUKA;

COMOCTABJIATh TONYYCHHBIH PE3yabTaT ¢ YCIOBHEM 3a/a4yM;, aHAJH3UPOBATH BO3MOXKHBIE
CITy4aw.

DopMynUpoBaTh U AOKA3BIBATh TEOPEMY O COOTHOLICHUSAX MEXKIY CTOPOHAMH U yIJIaMH
TpeyrolbHUKa (TIpsIMOE M OOpaTHOE YTBEP)KICHUS) M CIEICTBUS M3 HeEE, TeopeMy O
HEpPaBEHCTBE TPEYT OJIbHUKA;

peimath 3aAadd  Ha BbIYMCIICHUC, [JOKa3aTCJILCTBO W IIOCTPOCHHE, CBA3aHHBIE C
COOTHOIICHUAMHU MEXKAY CTOPOHAMU U YyrjlaMu TpEyrojbHHKa, IHpU HBO6XOJII/IMOCTI/I
IMPOBOJAUTDH MO XO4Yy PCHICHUSA OOMOJHUTECIIbHBIC [TOCTPOCHUS,

COIOCTaBJIATh MOJIYYEHHBIM pe3yJbTaT C YCIOBHEM 3aJauM; aHAJU3UPOBATH BO3MOXKHBIC
ciydan. @opMynHpoBaTh W JIOKa3bIBaTh TEOPEMBI O CBOHCTBAaX MPSIMOYTOJBHBIX

TPEYTONBHUKOB  (TIPIMOYTOJIBHBIN  TPEYTONBHUK C  YIJIOM ;  (opmymupoBathb
OIIPENICJICHUSL PACCTOSAHUSA OT TOYKH [0 INPSAMOH, PACCTOSHUSA MEXKIY MapallielIbHbIMU
IPSAMBIMU;

peiaTh 3aJa4d Ha BBIYUCICHUEC, CBA3aHHBIC C TCOpEMaMU O CBOMCTBaX MPAMOYTOJIBHBIX
TPEYTrOJIbHUKOB, C PAaCCTOAHUEM MEKAY MapaUICJIbHBIMU NIPIMBIMUA

COTOCTaBIATh MOMyYEHHBIA pE3yNbTaT C yCIOBHEM 3aJ[aud; aHAJIM3UPOBATh BO3MOXKHBIC
cirydan. (OpMyIHPOBAThH U JOKA3BIBATH TEOPEMBI O IMIPHU3HAKAX PABEHCTBA MPSMOYTOIBHBIX
TPEYrojlbHUKOB; pellaTh 3aJlaud Ha IOCTPOEHME TPEYrojbHUKA 110 TPEM CTOpOHaM, IIpu
HE0OXOIMMOCTH IPOBOAUTH 10 XOIy PEIICHUS TOMOTHUTEIBHBIC IIOCTPOCHUS;

COIIOCTaBJIATh IOJYYEHHBIM pe3yslbTaT € YCIOBUEM 33Jaud; UCCIEAOBaTb BO3MOXKHbBIE
cllydau.

K.: ymerp HaxoauTh B TeKcTe HMHGPOPMALMIO, HEOOXOAMMYIO JUIS pelieHHs 3ajad,
(hopMHUpPOBaTh HaBBIKK YICOHOTO COTPYTHUIECTRA

P.: camMoCTOsITENIbHO BBIIEIATh M (OPMYIUPOBATh MO3HABATEIbHYIO 1eJIb, OOHAPYKUBATh
1 (HopMyITHpOBATh YUEOHYIO MPOOIIEMY, COCTABJIATH TUIAH BHITOTHEHHS PaOOTHI

II.: YMETH YCTaHaBJIUBATb HPUIHNHHO-CICACTBCHHBIC CBA3H,

[ToBTOpenue
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JL.: popMupoBaTh HaBBIKM aHAM3a MW CAMOKOHTPOJS, YCTOMYMBOM MOTHBAIUU K
3aKpETUICHUIO.

I1.: moBTOpHUTH NWHEHHBIE YpaBHEHUS U MX CHCTEMBI; JIMHEWHYI0 (QYHKIUS U ee Tpaduk;
CTEIEHb C HaTypaJbHBIM IIOKa3aTeIeM

K.: ymerb HaxoauTh B TeKcTe HMHGPOPMALHUIO, HEOOXOAMMYIO JUIS pelIeHHs 3a7ad,
(hopMHpPOBaTh HaBBIKK YICOHOTO COTPYTHUYIECTRA

P.: camMoCTOSITENIbHO BBLACIATh U (OPMYITUPOBATh MO3HABATEIBHYIO 1I€JIb, OOHAPYKUBAThH
u (HOpMyYITHPOBATH YIEOHYIO MPOOIIEMY, COCTABJIATH TUIAH BBITOTHEHHS PabOTHI

I1.: ymeTs ycTaHaBNIMBATh 3aKOHOMEPHOCTH, OCYIIECTBIITE CPABHEHHE U KIIACCH(PHKALIAIO

8 kaace

Ha3zBanue TemMbl

Koa-
BO
4acoB

XapakrepucTHKA JeATeIbLHOCTH yyalmuxcs yepe3 YY/{

UeTblpexyroibHUKN
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JL.: (I)OpMI/IpOBaHI/Ie YCTOIZHHBOPJI MOTHBAllUM K YYCHHIO, ITO3HABATCJIBHOI'O HHTECpPECA,
YMCHHE sICHO, TOYHO, 'PaMOTHO H3JlaraTb CBOM MBICJIIM B YCTHOﬁ U MUCbMEHHOU pcuu; °




YMEHHNE KOHTPOJIUPOBATDH MIPOUECC U PE3YJIbTAT y‘IC6HOI\/'I MaTeMaTU4eCKON JAesTeIbHOCTH.

IL.: OOBSICHATh, 4YTO TakOoe MHOTOYTOJIbHMK, €r0 BEpIIUHBI, CMEXHBIE CTOPOHBI,
JIMaroHaNM, 300pakaTh YEeTHIPEXYrOIbHUKN Ha YepTexax; M300pakaTh W PacIio3HaBaTh
MHOTOYTOJIbHUKM Ha uepTexax. Iloka3bplBaTb 21€MEHTbl MHOIOYT'OJIBHUKA, €ro
BHYTPEHHIOI0 M BHEUIHIOW 00iactu; (OpMyIUpOBaTh ONpPEJEICHUE BBITYKIOrO
MHOTOYTOJIbHHKA;  HW300pa’kaTh M paclio3HaBaTh  BBHITYKIbIE W HEBBIIYKIbIE
MHOTOYroNbHUKH. @DOpMynupoBaTh M JOKA3bIBaThb YTBEPXKACHHE O CyYMME YIJIOB
BBIITYKJIOTO MHOTOYI'ONbHUKA. OOBACHITH, KaKHE CTOPOHBI(BEpPIINHBI) Ha3bIBAIOTCA
IPOTHUBONONOKHBIMU. DopMynupoBaTh oOnpeeieHus MNapauieraorpaMma, Tpamneluy,
paBHOOEPEHHONM M MPAMOYroJAbHOM Tpamenuii, HmpsAMOYroJbHUKAa, poMOa, KBajpara;
pacro3HaBaTh M H300pakaTh 3TH YETHIPEXYroNbHUKU. DOpPMYyIHpPOBAaTH U JOKA3BIBATH
YTBEPXKIEHHs O CBOMCTBAX U IMPU3HAKAX YKA3aHHBIX YETHIPEXYTrOILHUKOB. Pemarts 3amaun
Ha BBIYMCIEHHE, [OKa3aTeIbCTBO M IIOCTPOCHUE, CBSI3aHHBIE C OSTUMU BHIAMHU
YETBIPEXYTOIbHUKOB. OOBSCHATh, KakHe JBE TOYKM HAas3bIBAIOTCA CHUMMETPUYHBIMU
OTHOCHTENBHO MPSAMOIH(TOYKM), B KaKOM cCllydae (urypa Has3bIBAaeTCS CHUMMETPUIHOM
OTHOCHTENBHO MPSMOI(TOYKH) U YTO TaKoe OCh(LEHTP) cUMMeTpuu (urypsl. IIpuBoauTs
npuMeps! (uryp, obiaamaroImnux oceBOH(IICHTpaNIbHON) CUMMETpUEH, a TakKe NPUBOIUTH
IPUMEPBI OCEBOM U IIEHTPAIILHON CUMMETPUH B OKpYXKaIoIied Hac 0OCTaHOBKE.

K.: ymeHne opraHm3oBBIBaTH y4eOHOE COTPYAHHYECTBO M COBMECTHYIO AEATECIBHOCTH C
YUUTENIEM W CBEPCTHHKAMH: OIPEAeNATh LN, paclpeneisaTh (QYHKIHH W POJIU
YYACTHHUKOB, OOIITUE CITOCOOBI pabOTHI.

P.: YMEHHUE CaMOCTOATCIIbHO INNIAHUPOBATH aJIbTCPHATUBHBIC ITYTH JOCTHIKCHUA ueneﬁ,
OCO3HaHHO BbBIOMpaTh HamOosnee dP(HEKTUBHBIE CHOCOOBI pelIeHUusT y4eOHbIX U
IMMO3HAaBAaTCJIbHBIX 3aJa4; YMCHUC CAMOCTOATCIIbHO CTaBUTbh 1ICJIH, BI)I6I/IpaT]) Hn CO31aBaTh
ANTOPUTMBI [UIS PEIICHNUS YIEOHBIX MaTEMAaTHIECKHUX IIPOOIIeM.

Il.: yMeHue ycTaHaBIMBATh NPUYUHHO-CICJCTBCHHBIE CBS3U, CTPOUTH JIOTHMUYECKOE
paccyxneHue, yMO3aKiIoueHe (MHIYKTHBHOE, ACAYKTHBHOE U MO aHAJIOTWH) U BBIBOIBI;
CO37aBaTh, MPUMEHATH U NIPEOOPA30BHIBATh 3HAKOBO-CHMBOIMYECKHE CPEIICTBA, MOJCIH U
CXEMBI JUTA PeIleHHsI yIeOHBIX 1 TO3HABATEIBHBIX 33129

[Imomane
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JI.: hopMupoBaHHE IETOCTHOTO MHPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTHSI HAyKd M OOIIECTBEHHOH TPAKTHKH; KPEATHBHOCTh MBIIUICHHUS,
MHHULHAATUBY, HAXOMIUBOCTh, aKTUBHOCTD IIPH PEIIEHUN TEOMETPUIECKUX 3a/1a4.

Il.: OOBsACHATb, KaK TPOM3BOAMUTCA H3MEPEHHWE IUIOMAZed  MHOTOYTOJIbHUKOB;
(opMynHpoBaTh OCHOBHBIC CBOKMCTBa IUIONIA[CH. BbuiBoguTh (opMmynbl IuIomanen
mapajuieNiorpaMMa, TPEyrolNbHUKA, Tpalelud, C TOMOIIBI0  (GopMyn IIiomanei
MPSMOYTOJIbHUKA W KBajpara. PopMynInpoBaTh W JOKA3bIBATH TEOPEMY OO OTHOIICHHU
IUIOIIA/ICH TPEYTONBHUKOB, UMEIONHX 110 PaBHOMY yriry. DopMyInpoBaTh U JOKa3HIBATH
teopemy Iludaropa m oOpatHyro eii. BeBomuts ¢opmyny [eponHa i rioniaau
TpeyronpHuKa. PemaTe 3agayn Ha BBIUNCICHHE, JMOKAa3aTENbCTBO M IOCTPOCHHE,
CBsI3aHHBIC ¢ PopMyTIaMu TuTomaael u reopeMoit [Tudaropa.

K.: ymeHne paboraTh B TpyIIie: HAXOAUTh OOIlee PelICHUEe W pa3peniath KOH(GJIMKTH Ha
OCHOBE COTJIACOBAaHUSI TIO3ULIUI M yueTa HHTEPECOB; CIyIIATh NapTHepa; GOopMyITHpOBATh,
apryMeHTHPOBATh M OTCTANBATH CBOS MHEHUE

P.: ymenue anexBaTHO OILEHHWBATH MPABIJIBHOCTb WIIM OIIMOOYHOCTH BBITOIHEHUS
yueOHOH 3amaun, ee 00bEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHUS;
MOHMMAaHUE CYLIHOCTH aJTOPUTMHUYECKUX TMpeJNUCaHud M YyMEHHE JeHCTBOBAaTh B
COOTBETCTBHUU C MPEJIOKEHHBIM aJITOPUTMOM.

Il.: ymeHUE BHAETh MaTEeMaTHYECKyIO 3a7ady B KOHTEKCTE€ MPOOICMHOW CHTyalllidl B
Jpyrux AMCLMIUIMHAX, B OKPY)KAIOLIEH »HU3HM; yMEHHE IOHMMAaThb U HCIIOJIb30BaTh
MaTeMaTU4YecKHe CpeACTBa HArJsiAHOCTH (PUCYHKH, YEpPTEXH, CXeMbl M Jp.) s
WJUTIOCTPALMK, HHTEPIPETAlH, apryMeHTalNH.

ITonoGHEbIE
TPEyroJNbHUKI

19

JI.: ®opMupoBaHHE YCTOMYMBONW MOTHMBALMM K YYCHHUIO, YCTOMYHMBOIO HHTEpeca K
W3YYCHHUIO HOBOTO, HABHIKM Pa0OTHI IO alTrOPUTMY; CIIOCOOHOCTh K SMOIMOHAIBHOMY
BOCITPUATHIO MaTEMAaTHYECKHX OOBEKTOB, 3a1ad, PEIICHHUH, PacCyKICHUH; yMEHHE SICHO,
TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOM M NMHCBMEHHON pEYH, TOHUMATh CMBICI
TOCTABICHHOM 3a/Jadd, BBICTpPAaMBATh APryMEHTAlMIO, TIPUBOJWTH TNPUMEPHl H




KOHTPITPUMCEDPBLI.

I1.: OOBSICHATH MOHATHE MPOMOPIIMOHATBHOCTH OTPE3KOB. DOPMYIHPOBATH OMpPEACICHUS
MOJOOHBIX TPEYrONILHUKOB M Kod(duimenTa monodus. DopMymupoBaTh U J0OKa3bIBATH
TEOpPEeMBI: 00 OTHOIICHWW IUIOMAACH MOMOOHBIX TPEYTOMBHHKOB, O MPU3HAKAX MOTOOHS
TPEYTOIEHUKOB, O CPEIHEH JTUHHUU TPEYrONBbHUKA, O MEPECEUCHUN MEIUAH TPEYTrOIbHHKA,
0 MPONOPIUOHANBHBIX OTPE3KaX B MPSIMOYTOJIBHOM TpeyrombHUKe. OOBICHITH, YTO TAKOE
METOI TOAO0OMs B 3ajJa4ax Ha IOCTPOCHHE, W IPHBOIUTH MPUMEPHI ITOrO METOJA.
OOBsICHATh, KaK MOXHO HCIONB30BaTh CBOMCTBA TOMOOHBIX TPEYTrOJNBHUKOB B
U3MEPHUTEIBHBIX paboTax Ha MecTHOCTH. OOBICHATH, KaK BBECTH MOHSITHE IOMOOHS s
NPOU3BONBHBIX (puryp. DopMyaHpoBaTh ONPENEICHUS ¥ HUIIOCTPHPOBATH TOHSTHUS
CHHYyCa, KOCHHYCa M TaHT€HCa OCTPOro yIiia MpSMOYTOJIbHOIO TPEYrOJbHHUKA. BBIBOIUTH
OCHOBHOE TPUTOHOMETPHYECKOEC TOXKICCTBO M 3HAUCHHS CHUHYCA, KOCHHYCA, TaHTCHCA
yrnoB  300,450,600. Pemrate 3amauu, CBsA3aHHBIE C MOJOOMEM TpPEYroJbHUKOB U
HAXOXJICHHMEM  HEW3BECTHBIX  JJICMEHTOB  IMPSIMOYTOJILHOTO  TpeyrompHuka. s
BBIUMCIICHUS! 3HAYEHUH TPUTOHOMETPUYECKHX (PYHKIMI HCIOIB30BAaTh KOMITBIOTEPHBIC
IPOrpaMMBl.

K.: opranu3oBbIBaTh U IJIAHUPOBATE YUEOHOE COTPYTHHUECTBO

P.: nonnmanue CyIIHOCTU aJITOPUTMUYCCKUX npe):[nucaHHﬁ U YMCHUC ﬂeﬁCTBOBaTL B
COOTBCTCTBHUU C MPCATOKCHHBIM aJIT'OPUTMOM; YMCHHUE INIAHUPOBATH MU OCYHICCTBJIATH
ACATCIIbBHOCTD, HAITPABJICHHYIO Ha PCHICHUC 3a/1a4.

Il.: yMeHue ycraHaBiIMBaTb IIPUYMHHO-CJIEJICTBEHHBIE CBS3HM, CTPOUTH JIOTMYECKOE
paccyxIeHue, yMO3akioueHne (MHIYKTUBHOE, ICAYKTHBHOE M 110 aHAJIIOTMH) M BHIBOJBL;
yYMEHHE CO03/1aBaTh, IPUMEHATh M NPEOOpPa30BHIBATh 3HAKOBO-CHMBOJIHMUYCCKHUE CPEICTBA,
MO ¥ CXEMBI JJISl pELICHUS YIeOHBIX U MTO3HABATEIBHBIX 3a1a4.

OKpyXHOCTb
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JL.: popMupoBaHrE OTBETCTBEHHOI'O OTHOIICHUS K YYEHHWIO, TOTOBHOCTH U CIIOCOOHOCTH
00y4aronmMxcsi K CaMOPa3BUTHIO ¥ CaMOOOPa30BAaHUIO HA OCHOBE MOTHBAIIMU K OOyYCHHIO
U T[O03HaHHIO; *(QOPMHUpPOBAHME LEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOH MPaKTUKH;

II.: VccnenoBaTh B3aMMHOE pACIONIOKEHHE MPSIMOM W OKpyx)HOCTH. DopMynnpoBaTh
OIpeZielIeHHe KacaTeTIbHOH K OKpYKHOCTH. DOpMYIHPOBaTh M JOKa3bIBATh TEOPEMBI: O
CBOWCTBE KacaTellbHOM, 00 OTpe3Kax KacaTelbHBIX, INPOBEJCHHBIX M3 OIHOW TOYKH.
@opMynHpOBaTh MOHSATHS HEHTPAJIBHOTO YIJla M TPagyCHOH MEphl IyrH OKpPY>KHOCTH.
®opMyTHpOBaTh U JOKA3BIBATH TEOPEMBI: O BITMCAHHOM YTJE, O MPOHU3BEICHUU OTPE3KOB
xopa,. DopMynrpoBaTh U JOKa3bIBATH TEOPEMBI, CBA3aHHBIE C 3aMEYAaTEIEHBIMI TOYKAMHU
TPEyroNbHUKA: O OWCCEeKTpHuce yria W, KaK CJICACTBHE, O MEPeccUeHUU OUCCEKTPHC
TPEYTONbHUKA; O CEpeIWHHOM MEepHeHINKYISIpe K OTpe3Ky M, Kak CJICICTBHE, O
MIEPECeYCHUH CepeINHHBIX IEePIeHANKYIIpax K CTOPOHAM TPEYroNbHUKA; O IMEePEeCeUCHUN
BBICOT TpeyroibHUKa. DOpMyIHpOBaTH OIpENEJICHUS] OKPYKHOCTEH, BIIMCAHHON B
MHOTOYTONTFHUK M ONHCAHHOM OKOJO MHOTOYTONbHHUKA. DOpMyIHpOBaTH M JIOKA3HIBAThH
TEOpeMBI: 00 OKPY>KHOCTH, BITUCAHHOM B TPEYTONBHUK, 00 OKPYXHOCTH, OITCAHHON OKOJIO
TPEYTONbHUKA, 00 OKPYXHOCTH, OIHMCAHHOW OKOJO TPEyroibHHKA, O CBOMCTBE CTOPOH
OITMCAHHOTO YETHIPEXYTOJbHUKA, O CBOWCTBE YTJIOB BIMCAHHOTO YETHIPEXYTOJIbHUKA.
Pemate 3amaum Ha BBIUMCIEHHE, OKA3aTENbCTBO, IIOCTPOCHHE, CBS3aHHBIE C
OKPYKHOCTBIO, BIINCAHHBIMH W OIUCAHHBIMH TPEYTOJIFHUKAMH M YETHIPEXYTONBHIKAMH.
UccnenoBaTe cBoWCTBa KOH(MUTYypanuid, CBS3aHHBIX C OKPYKHOCTBIO, C ITOMOIIBIO
KOMITBIOTEPHBIX TIPOTPaMM.

K.: ymerpb Haxoauth B TeKcTe HHGPOPMALUIO, HEOOXOOMMYIO MJIs pEUICHHs 3ajad,
(hopMHpPOBATh HABBIKK YICOHOTO COTPYTHUYIECTRA

P.: caMOCTOSITENIbHO BBIICISTH M (POPMYITHPOBATh MO3HABATEIBHYIO 1I€J1b, O0HAPYKUBATH
u (HOpMyYITHPOBATH YIEOHYIO MPOOIIEMY, COCTABJIATH TUIAH BHITOTHEHHS PabOTHI

1I1.: YMETH YCTaHaBJIUBATh HPUYNHHO-CICACTBECHHBIC CBA3H,

[ToBTOpEenue

JL.: bopMupoBaTh HABBIKM aHaM3a W CAMOKOHTPOJS, YCTOHYMBOW MOTHBAllMH K
3aKperICHUIO.

I1.: mOBTOpHUTH NWHEHHBIC YpaBHEHUS U WX CHCTEMBI; JIMHEHHYI0 (QYHKIUS U ee rpaduk;




CTCIICHb C HATYPaJIbHBIM I1OKAa34aTCJIEM

K.: YMETb HaXOAUTb B TCKCTC I/IH(i)OpMaHI/IIO, HCO6XOZLI/IMy10 Ul pelieHus 3aaad,
(bOpMHpOBaTI) HaBbIKHU y‘{€6HOFO COTpyAHHUYIECTBaA

P.: camocTOsTENbHO BBIACTATh U (POPMYIMPOBATH MMO3HABATENBHYIO 11€b, OOHAPYKUBATD
1 GOpMYIHPOBATH YUEOHYIO TIPOOIIEMY, COCTABIIATH ILIAH BBHITIOHEHUS PabOTHI

II.: YMETh YCTaHABJINBATb 3dKOHOMEPHOCTHU, OCYIIECTBIIATh CPABHCHUC U Knaccn(bnxaumo

9 kaacc

Ha3zBanue TemMbl

Koa-
BO
JacoB

XapaKTepUCTHKA JesATeJIbHOCTH yualuxcst yepe3 YY1

Bekropsl

JI.: ®opmupoBaHue YCTOMYMBOM MOTHUBAallUM K YYEHHUIO, I103HABATEIbHOIO MHTEpEca,
YMEHHUE CHO, TOYHO, 'PAMOTHO M3JIaraTb CBOM MBICIM B YCTHOM U NHMCBMEHHOH peud; °
yMEeHHE KOHTPOJIUPOBATH MPOIIECC U PE3yIbTAT YIeOHOH MaTeMaTHUECKON AESTEILHOCTH.

II.: ®opmynupoBaTh ONpEAENEHUsT U WIUTIOCTPUPOBATH TOHSATHUSI BEKTOPA, €ro IJIMHBI,
KOJJTMHEAPHBIX M PAaBHBIX BEKTOPOB. BBHIMIONHATH MMOCTPOEHUE BEKTOPA, PABHOTO CYMME U
pa3sHOCTH  JBYX BEKTOPOB, HCIOIB3Ys [P OTOM I[paBWJia TPEYyroJbHUKA U
napayienorpamMma. IIpUMeHSTh TMpaBUIO MHOIOYTOJIbHUKA MPHU HAXOXKIACHUH CYMMBI
HECKOJIbKMX BEKTOPOB. BBIMONHATS MOCTpOEHNE BEKTOPA, PAaBHOI'O MPOU3BEIECHUIO BEKTOPA
Ha yucio. [IpuMeHsTh BEKTOpPBHl U AEUCTBUS HAJl HUMHU IPHU PEIICHUH T€OMETPHUYECKUX
3a/1a4.

K.: ymMmeHHE OpraHM30BBIBaTh Y4eOHOE COTPYAHHUYECTBO M COBMECTHYIO JICATENLHOCTH C
YUHTENEM W CBEPCTHHKAMH: OIpPENENIATh IIeTH, paclpeAcsITh (QyHKOMH W poiu
YYACTHHUKOB, OOIITUE CITOCOOBI pabOTHI.

P.: yMeHHE CaMOCTOSTENBHO IUIAHWPOBATh AIBTEPHATHUBHBIC MYTH JOCTHIKCHHS LIENeH,
OCO3HaHHO BBIOMpaTh Hambonee HPGEKTUBHBIC CHOCOOBI pemeHUs y4eOHBIX U
N03HABATENIbHBIX 33]a4; YMEHHE CAMOCTOSTEIIbHO CTABUTh LENH, BHIOMPATh M CO3/aBaTh
QJITOPUTMBI JUIs PEILIeHUs] Y4eOHbIX MaTEMATHUECKUX TIPOOIIEeM.

Il.: yMeHue ycraHaBiIMBaTb IPUYMHHO-CJIEICTBEHHBIE CBSA3M, CTPOUTH JIOTMUECKOE
paccyxIeHue, yMO3aKioueHie (MHIYKTHBHOE, ACAYKTHBHOE U MO aHAJIOTWH) U BBIBOIBI;
CO3IaBaTh, MPUMEHATH U IIPE0OPA30BHIBATh 3HAKOBO-CHMBOJIIMIECKIE CPEICTBA, MOICITH U
CXEMBI JUIA pelleHust yIeOHBIX 1 MT03HABATENBHEIX 33124

Meron kKoopauHAT
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JL.: hopMupoBaHHE IETOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOUICTO COBPEMEHHOMY
YPOBHIO Da3BUTHS HAyKd M OOIIECTBEHHOH TPAKTHKW; KPEATHBHOCTh MBIIUICHHUS,
MHHUIUATHBY, HAXOAYUBOCTD, aKTUBHOCTD MIPU PEIICHUN TEOMETPUIECKUX 3a1ad.

II.: OOBSICHATP W WIUTIOCTPUPOBATH IIOHATHS IPSIMOYTOIBHOW CHCTEMBI KOOpIUHAT,
KOOpAMHAT TOYKU M KOOpPIMHAT BEKTOpa. BHIBOOUTH M MCHOIB30BaTh IPU PEILIEHUH 3alad
(OpMyIBI KOOpPOMHAT CEepPEeAWHBI OTPEe3Ka, JIMHBI BEKTOpa, PACCTOSHUS MEXIY IBYMS
TOYKaMH, YPaBHEHUS OKPYKHOCTU U IPAMOH.

K.: ymeHne paboraTh B TpyIIe: HAXOMUTh OOIEe PEIICHHE W pa3pelaTh KOH(IUKTH Ha
OCHOBE COTJIACOBAaHUSI TIO3ULIUI M yueTa HHTEPECOB; CIyIIATh NapTHepa; GOpMyITHpPOBATh,
apryMeHTHPOBATh M OTCTAMBATH CBOC MHEHHE

P.: ymeHue anexkBaTHO OILCHWBATH MPABIJIBHOCTD WIIM OIMIMOOYHOCTH BBITOMHECHUS
yueOHOH 3a1adn, ee 00BEKTUBHYIO TPYIHOCTb U COOCTBEHHBIC BO3MOXKHOCTH €€ PEIICHUS;
MOHMMAaHUE CYLIHOCTH aJTOPUTMHUYECKUX TMpeJNUCaHud M YyMEHHE JeHCTBOBAaTh B
COOTBETCTBHUU C MPEUIOKEHHBIM aJITOPUTMOM.

Il.: ymeHUE BHAETh MaTEeMaTHYECKyIO 3a7ady B KOHTEKCTE MPOOICMHOW CHTyalldidl B
Jpyrux AUCLUUIUIMHAX, B OKpY)KAloUleW >XHU3HM; yYMEHUE IOHMMAaThb W HCIOJIb30BaTh
MaTeMaTU4YecKHe CpEICTBa HArJSIAHOCTH (PUCYHKH, YEpPTEXH, CXeMbl M Jp.) s
WJUTIOCTPALlUU, HHTEPIPETalluK, apryMeHTallH.

CoOTHOIIEHUS
MEX]Ty CTOPOHAMH U
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JI.: ®opMupoBaHHE YCTOMYMBONW MOTHBAMU K YYCHHUIO, YCTOMYHMBOIO HHTEpeca K
W3YYCHHUI0 HOBOTO, HABHIKM Pa0OTHI 10 aNTOPHTMY; CIIOCOOHOCTh K SMOIMOHAIBHOMY




yrIIaMH
TPEYTOJIbHUKA.
CkansipHoe
MIPOU3BECHHE
BEKTOPOB.

BOCITPUATHIO MAaTEMATUYCCKUX O6’I)CKTOB, 3aj1a4, peIIICHI/II\/'I, paCCY)KﬂeHHﬁ; YMEHHUE SCHO,
TOYHO, 'PAMOTHO H3JIaraTb CBOW MBICJIIN B YCTHOI\/II U MUCbMEHHOM peun, NOHMMAaTh CMBbICJI
MOCTaBJICHHOM 3aJa4u, BBICTpAUBATh  ApryMmeHTalulo, NOPpUBOAUTL  HIPUMEPLI n
KOHTPIIPUMEPHI.

I1.: ®opmynupoBaTh W WILTIOCTPUPOBATH ONpEIENeHHs CHHyca, KOCHHyca M TaHTeHca
yrioB oT 0 no 1800. BEIBOTUTH OCHOBHOE TPUTOHOMETPUUECKOE TOXKJECTBO U (hOPMYJIB
npuBeeHus. GopMyITMpOBaTh M TOKA3bIBATh TEOPEMbl CHHYCOB M KOCHHYCOB, IPUMEHSITh
UX TPU PEeLICHHH TPEYroibHUKOB. OOBSICHATH KaK MCIOIB3YIOTCS TPUTOHOMETPUYECKHE
(OpMyIBI B M3MEPHUTENBHBIX paboTax Ha MecTHOCTH. DOpMyIIMpoBaTh ONpeeeHus yria
MEXIy BEKTOpaMH W CKaJSIPHOTO TIIPOM3BENEHHs BEKTOpOB. BwIBOIMTH (opmyiy
CKaJISIPHOI'O NPOW3BENICHNS! BEKTOPOB 4epe3 KOOpAWHATHl BeKTopoB. dopMmynupoBate u
00OCHOBBIBAaTh YTBEPXKJIEHHE O CBOWCTBAaX CKAJSIPHOTO IPOM3BeAEHHs. lcrmomb3oBaTh
CKaJIIPHOE IIPOM3BEJICHHE IIPU PEILICHHUH 3aa4.

K.: opranu3oBbIBaTh U IJIAHUPOBATE YUEOHOE COTPYTHHUECTBO

P.: noHMMaHWe CYNIHOCTH AJITOPUTMUYECKUX TMPEANUCAHUA M yMEHHUE JeHCTBOBaTh B
COOTBETCTBUHU C TNPEAJIOKEHHBIM aJITOPUTMOM; YMEHHE IJIAaHUPOBATh M OCYLIECTBIATH
JeATeIbHOCTD, HATIPABICHHYIO Ha PEIICHHE 3a7ad.

IL.: yMeHue ycraHaBIMBaTb IIPUYMHHO-CIEICTBEHHBIE CBS3H, CTPOUTH JIOTMYECKOE
paccyxeHHe, yMO3akIoueHHe (MHIYKTUBHOE, AEAYKTUBHOE U MO aHAJIOTMH) U BBIBOJBI;
YMEHHE CO03/1aBaTh, IPUMEHATh M NPE0OpPa30BHIBATh 3HAKOBO-CHMBOJIHMUYECKHUE CPEICTBA,
MOZIEIH ¥ CXEMBI JJISl pEHICHUS YUeOHBIX M TO3HABATEIBHBIX 3a1a4.

JlinHa OKpYKHOCTH
U IJIOIAb Kpyra
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JI.: hopMupoBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YUEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00y4JaronMxcst K CaMOPa3BUTHIO U CaMO00pa30BaHNIO HA OCHOBE MOTHBAIIMU K OOYUCHHIO
U TO03HaHWIO; *(POPMUPOBAHME IIEJTOCTHOIO MHPOBO33PECHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M OOIIECTBEHHOH MTPAKTHKH;

I1.: ®opmynupoBaTh OmpeneneHnue MPABUIBHOTO MHOTOYyroibHHUKa. DopMymupoBaTh H
JOKa3bIBATh TEOPEMBI 00 OKPY)KHOCTSIX, OITMCAHHOW OKOJIO IPaBHJIBHOI'O MHOTOYTOJBHUKA
U BIMCAHHOW B HEro. BEIBOIWMTH W MCNONB30BAaTH (HOPMYIBI AJISl BBEIYMCICHUS ILIOMAAN
MPaBUIBHOTO MHOTOYTOIBHUKA, pafryca BIMCAHHOW M OMHMCAHHOM OKpYyXHOCTed. Pemarts
3aJadyd HA IIOCTPOCHHE MPABHIIBHBIX MHOTOYTONBHHKOB. OOBSCHATH MOHSTHS JUIHHBI
OKPY)XKHOCTH W IUIOHIATN Kpyra. BrBomuTh (OpPMyNbI Ui BBIYMCICHHUS JJIHHBI
OKPYKHOCTH U JUIMHBI IyTH OKPY>KHOCTH, IJIOMAAN KPyra U IUIOMIaaN KPYTOBBIX CEKTOpa
u cerMeHTa. IIpuMeHsTh 3T POPMYIIBI IIpU peIIeHIH 3aad.

K.: ymerb HaxoauTh B TeKcTe HMHGPOPMALHUIO, HEOOXOAMMYIO JUIS pelieHHs 3a7ad,
(hopMHUpPOBaTh HaBBIKM YI€OHOTO COTPYAHUYECTBA

P.: camMocTOsITENIbHO BBIIECIATh M (OPMYITHPOBATh MO3HABATEIBHYIO 1I€J1b, O0HAPYKUBATH
1 (HopMyITHpOBATh YUEOHYIO MPOOIIEMY, COCTABJIATH TUIaH BHITOTHEHHS PaOOTHI

11.: YMETH YCTaHaBJIUMBATh HPUYNHHO-CICACTBCHHBIC CBA3H,

JIBH>KEeHUS

JL.: popMupoBaTh HaBBIKM aHAJIM3a W CAMOKOHTPOJS, YCTOHYHMBOH MOTHBAIMH K
3aKpEIICHUIO.

I1.: OOBSACHATH, YTO TaKkoe OTOOpaKeHHE IUIOCKOCTH Ha cels, U B KaKOM cllydae OHO
HA3bIBACTCS JIBHOKCHHEM IUIOCKOCTH. OOBSCHATH, YTO Takoe OceBas CHMMETPHSL,
LeHTpaJbHAs CHMMETPHS, TapajuIeNbHBIN MmepeHoc U moBOopoT. OOOCHOBBIBATH, UTO ATH
0TOOpa’keHMsI THIOCKOCTH Ha Cce0s SBILTIOTCS IBIDKEHHSIMH. OOBSCHSITH, KaKOBa CBS3b
MEXK/Iy JABH)KCHUSMH M HaJOKeHUsiMU. WIUTIOCTpUpOBaTh OCHOBHBIC BH[bI JABUXKEHUH, B
TOM YHCIIE C IIOMOMIBI0 KOMITBIOTEPHBIX IPOrPaMM.

K.: ymerpb HaxoauTh B TeKcTe HHGOPMAIMIO, HEOOXOMMMYIO [UIsl pELICHUs 3ajad,
(hopMHUpPOBATh HABBIKK YICOHOTO COTPYTHUIECTRA

P.: caMoCTOSITEILHO BBIJEISATh U (bOpMy.]'II/IpOBaTB IMO3HAaBATCJIIbHYIO LECJIb, O6Hapy>KI/IBaTB
n (1)OpMy.]'II/IpOBaTI) y‘-Ie6Hy}O HpO6J'I€My, COCTAaBJIATH I1JIaH BBIITOJITHCHHA pa6OTLI

II.: YMETh YCTaHaBJIMBATb 3dKOHOMEPHOCTH, OCYHIECCTBJIATL CPABHCHUC U KJ'IaCCI/I(I)I/IKaI_II/IIO

HaganpHeie
CBeJIeHUS U3
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JL.: bopMupoBaTh HAaBBIKM aHANM3a W CAMOKOHTPOJS, YCTOHYMBOH MOTHBAIMH K




crepeomeTpuu. O0
aKCHOMax
TUTAHUMETPUH

3aKpECIIJICHUIO.

IL.: OOBSICHATB, UYTO TaKOE MHOTOTPAaHHUK, €r0 IpaHH, pedpa, BEPIIMHbI, AUATOHANU.
Kakoifi MHOrorpaHHHK Ha3blBaeTCs BBINYKJIBI. UYTO Takoe n- yrojbHas IpU3Ma, e€e
OCHOBaHMsI, OOKOBBIE I'paHU U OokoBble peOpa. Kakas mpusma HasbIBaeTcCsl HpsIMOM, U
Kakasg HaKJIOHHOM, 4YTO Takoe BBICOTA IPU3MBI, Kakas IIpU3Ma Ha3bIBaeTCs
napajjiefienune;oM M Kakoi  Iapajulelenure]] Has3bIBACTCS  MPAMOYTOJIbHBIM.
@®opMmynupoBatk W O0OCHOBBIBATH  YTBEPXKIEHHMS O  CBOWCTBE  JUaroHajeil
napajuielienunesa M - KBajJpaTe JAWAroHadd MpPSMOYTOAbHOTO  MapajuleNieHnuIeaa.
OOBSICHATh, YTO Takoe OOBEM MHOTOIpaHHHMKA. BBIBOIUTH( € MOMOIIBI IMPUHIMIIA
Kapansepu) ¢opmyny obvema mpsmoyroipHoro mnapasienenunena. O0bsicHATh. Kakoi
MHOTOTPaHHMK Ha3bIBAETCS MUPAMUAON, YTO TAKOE OCHOBAaHUE, BEPIINHA, OOKOBBIE I'PAaHH,
OokoBbIC pedpa, M BBICOTA mMupamuasl. Kakas mupaMpia HasbIBaeTCsl MPaBUIIBHOM, UTO
Takoe anogema MpaBHIBHOM mupaMuabl. 3HaTh GopMyny o0beMa mupamuipl. OOBSICHATS,
KaKoe TeJIO0 Has3bIBaeTCsl LMIMHAPOM. 3HATh, YTO TaKOE €ro OCh, BHICOTA, OCHOBAHMS,
panuyc, 60KoBas IOBEPXHOCTh, 00pa3yrolue, pa3BepTka 00koBoit moBepxHOCTH. Kakumu
(dbopmynamu BbIpaxkaeTcsi 00beM U IUIOHIaJb OOKOBOW TOBEPXHOCTH IWJIMHApA.
OOBSICHATH, KaKOEC TENO Ha3bIBaeTCd KOHYCOM. 3HAaTh, YTO TaKOE €ro OCh, BBHICOTA,
OCHOBaHHE, paauyc, OOKOBasi IOBEpXHOCTh, OOpa3yloIlue, pa3BepTKa OOKOBOI
noBepxHocTH. Kakumu ¢opMmynamu BeipakaeTcst 00beM U 013 lb O0KOBOH OBEPXHOCTH
KoHyca OOBSICHATh, Kakas MOBEPXHOCTh Ha3bIBaeTCAd CPepoil M Kakoe TeI0 Ha3hIBACTCS
mapoM. Uto Takoe paguyc u auamerp chepoi(imapa). Kakumu hopmynamu BeIpakaroTcs
obbeM mapa u miomanb cdepsl. M3o0pakaTs M paclio3HaBaTh Ha PHUCYHKaX IPH3MY,
napauIeeune]], THpaMuay, IFTHHID, KOHYC, Iap.

K.: ymeTb HaxomuTh B TEKCTe HWHGPOPMAIHIO, HEOOXOAMMYIO Ui peIICHUs 3aj]ad,
(hopMHPOBATh HABBIKK y4eOHOTO COTPYAHUYECTBA

P.: caMoCTOSTENEHO BBIACTATh U (POPMYITHPOBATH MTO3HABATEIBHYIO 11€J1h, OOHAPYKUBATh
1 GopMyIIMPOBaTh Y4eOHYIO MTPOOJIEMY, COCTABIISATH TJIaH BHITIOJTHEHUS PaOOThI

I1.: ymeTs ycTaHaBIMBATh 3aKOHOMEPHOCTH, OCYIIECTBIISITS CPABHEHHE U KJIACCH(HKALIUIO

[ToBTOpEHue.

JL.: opMupoBaTh HaBBIKM aHAM3a M CAMOKOHTPOJS, YCTOHMYMBOM MOTHUBAIUU K
3aKpEIUICHUIO.

I1.: moBTOpHUTH NMHEHHBIC YpaBHEHUS U MX CHCTEMBI; IUHEHHYI0 (QYHKIUS U ee Trpaduk;
CTEIIEHb C HaTypaJIbHbIM [IOKa3aTeIeM

K.: ymerb HaxoauTh B TeKcTe HMHGPOPMALHUIO, HEOOXOAMMYIO JUIS pelieHHs 3a7ad,
(hopMHpPOBaTh HaBBIKK YICOHOTO COTPYTHUIECTRA

P.: camMocTOsITENIbHO BBIIECIATh M (OPMYITHPOBATh MO3HABATEIBHYIO 1I€J1b, O0HAPYKUBATH
1 (HopMyITHpPOBATh YYEOHYIO MPOOIIEMY, COCTABIISITH TUTAH BBITOTHEHUS PabOThI

I1.: ymeTs ycTaHaBIMBATh 3aKOHOMEPHOCTH, OCYIIECTBIISITS CPABHEHHE U KIIACCH(HKALIUIO




