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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus Kak OAMH W3 OCHOBHBIX pAa3/eNiOB IIKOJIbHOW MaTeMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWH M B3aMMHOE pPAaCIOJIOKCHHE, ONHUPAeTCs Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. LleHHOCTh M3ydeHHs] T€OMETpUU Ha YpPOBHE OCHOBHOTO
o011ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
WUCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, TPOBOIUTH
paccyXJieHus «OT TPOTHUBHOTO», OTIWYaTh CBOWCTBA OT  MPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepkJeHUs. (Ocoboe 3HaueHHE Jl0Ka3aTellbHas
JVHUSI UMEET AJIs yTIIyOJIEHHOTO U3yYeHUSI MAaTEMAaTUKH.

[lenpro U3y4eHUs] TEOMETPUH SIBIISIETCA MCIOJBb30BaHUE €€ KaK HHCTPYMEHTa
IIPYU PEIICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUYECKUX 3a/1ay, BCTPEUAIOIINXCS
B peanbHOM ku3HHM. OOywaromuics JODKEH  HAyYUTbCS — OMNPEIEisTh
r€OMETPUYECKYI0 (DUTYpY, OIMHUCHIBATH CJIOBAMH YEPTEXK WM PUCYHOK, HAWUTH
IUIOIIAAb  3E€MEJIbHOIO  Y4acTKa, pPACCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
ONTOBOJIOKOHHOTO Kabens win TpeOyeMble pa3Mephbl Tapaka s aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B W3YYEHUU T€OMETPHUHU.
[Ipu pereHuun 3amay MPAKTUYECKOTO XapaKTepa OOY4arolUNCsS YYUTCS CTPOUTHh
MaTeMaTHUeCKUe MOJENTH PEaNbHBIX KU3HEHHBIX CHUTyalluii, MPOBOJIUTH
BBIUMCJICHHS] M OIICHUBATH aJICKBATHOCTH MOJYYEHHOTO Pe3yIbTaTa.

Oco6eHHOCTh Yy4eOHOr0 Kypca YrTyOJaE€HHOTO U3yUYEeHUSI TEOMETPUN COCTOUT
B TOM, YTO 00y4aromuecss He MPOCTO 3HAKOMSTCS C ONpeAeIEHHBIMU MOHITUAMH, a
YBEpEHHO OBiaJeBaloT UMH. CyIECTBYIOIINE TEMbI IPOrpaMMbl 0a30BOro Kypca
reOMETPUH U3Yy4aroTcs Ha 0oJiee rIyOOKOM YPOBHE, a 00yUaroIuecs npuoopeTaroT
YMEHHMsI, TIOMOTAIOIME MM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXXHBIX TIPeIMETax, MPexkK/e Bcero pusznke U nHhopMaTHke,
a Tak)Ke TOJIb30BATHCS TMOJYYCHHBIMH 3HAHUSAMH TPU PEHICHUH MPAKTUYECKUX
3ajad.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercss yriayOJaEHHBIN
yueOHbIl Kypc «I'eoMeTpus», KOTOPbIN BKIIOYAET CIECIYIOIINE OCHOBHbBIE Pa3/Ieibl
conepxkanusi:  «Hauama  reomerpum», «TpeyrombHuKN», «OKpPYXHOCTHY,
«UYetpipéxyronbaukuy, «[logoduey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny», a
Takxke «Metoa koopauHaty, «BekTopb», «IIpeobpazoBanus IIOCKOCTHY.

Ha wusydyenue yueOHoro kypca «l'eomerpusi» orBomutcs 306 yacos: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 vaca (3 yaca B Helleno), B
9 knacce — 102 yaca (3 gaca B HeAEIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Hauaja reomerpun

Hctoprsi BO3HUKHOBEHUS W pa3BuThd reomerpur. HavanbHble NOHSTHA
reomeTpun. Touka, mpsimasi, OTpe3ok, Jyd. [loHsTHe 00 akcmome, Teopeme,
JI0KA3aTEIbCTBE, ONPEACICHUN.

B3anMmHOE pacnonokeHue ToYeK Ha NpsMou. M3mepeHue IIMHBI OTpE3Ka,
pacCTOSHUE MEXKIY TOUYKAMMU.

[Tonynnockocte u  yrod. Buasl yrmos. H3MepeHue BEIWYMH YTJIOB.
BeprtukaneHble U cMeXHBIE YIibl. [lapannenbHbie U NMEPHEHIUKYIISIPHBIE TIPSIMBbIE.
PaccrosiHue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunbl tomanbix. [[nmuHa momanou. MHoroyronesHuku. [lepumerp
MHOTI'OYTOJIbHUKA. [IOHATHE O BBIMTYKIJIBIX U HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHblE MPEACTABICHUS O PaBEHCTBE (QUIYp, HUX PACIOJIOKEHUH,
CUMMETPUH.

[Ipocreimmue nocrpoenus. UHCTpyYMEHTHI U1l U3MEPEHUH U IIOCTPOCHU M.

TpeyrojbHuku

Buael TpeyronbHUKOB: OCTPOYTOJIBHBIE, MPAMOYTOJbHBIE, TYHOYTOJbHBIE,
paBHOOEJIpEHHbIE, pPaBHOCTOpOHHUE. MenuaHa, OHCCEKTpUca U  BBICOTA
TPEYTrOJIbHUKA.

PaBeHcTBO TpeyrosbHUKOB. llepBbli M BTOpOM IIPU3HAKUM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM W HX cBoicTBa. [Ipu3Hak
pPaBHOOEIPEHHOTO TPEYrojdbHUKa. TpeTuil Npu3HaK paBEeHCTBA TPEYTrOJIbHUKOB.

CoOTHOIIIEHUS MEXIy CTOPOHAMHM W yIiIaMu TpeyroiabHuka. HepaBeHCTBO
TpeyroJibHruka. HepaBeHCTBO O [NIMHE JIOMAHOM.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOM CHUMMETPHH.
[Ipumepsl CUMMETPUHN B OKPYXKAIOIIEM MUDE.

[MapaasenbHbie npsimbie. CyMMa yIrji0B MHOTOYTOJIbHUKA

[TapaiienbHOCTh NPAMBIX, HCTOPUYECKUE CBEACHHS O MocTynare EBknuaa u
o ponu JloGaueBCKOro B OTKPBHITUM HEEBKIWIOBOW Treomerpuu. CBOMCTBA H
MpPU3HAKKA NapajuieNbHbIX NpsMbIX. CyMMa yriioB TpeyrojibHUKa. BHEMIHUE yriibl
TpeyrosbHuka. CyMMa BHYTPEHHMX YIJIOB MHOTOYTOJIbHUKAa M CyMMa BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpssMoyroJibHbIE TPEYrOJbHUKHU

[Ipu3Haku paBeHCTBA MPSMOYTOJBHBIX TPEYTOJBHUKOB. lleprnieHauKkyssp u
HakJoHHAas. CBOMCTBO MeAMAaHbI MPSIMOYTOJIBHOTO TPEYTOJbHUKA, MPOBEAEHHON K
runotenyse. [IpsMoyroyibHbIN TPEYrOJbHUK € yTIIOM B 30°.

OKpyx)HOCTH



[ToHSATUS OKPYXKHOCTH M Kpyra. DJIEMEHTbl OKPYXKHOCTH W Kpyra: LEHTD,
paauyc, TuaMerp, XopJa, X CBOMCTBA. B3auMHoOe pacmnosokeHne OKpY>KHOCTU U
npssmMor. KacarenbHas u cexkymas K OKpyXHOCTH. OKpy>KHOCTb, BIHCaHHAas B
yroiL. [Ipocreiimme nocTpoeHus: ¢ HOMOIIBIO LIUPKYJIA U JIMHEWKH.

I'eomeTpHUYecKkue MecTa TOUEK

[TonsiTe 0 reoMeTpUYECKOM MecTe ToueK. [Iprumepbl TeoMeTpUYEeCKUX MECT
TOYEK Ha IJIOCKOCTU. brccekTpuca yria v cepeIuHHBIN NepeHIUKYISp K OTPE3KY
KaK reoMeTpuyecKre mecta Todyek. OmnucaHHash OKPY>KHOCTb TPEYTrOJibHHKA, €€
HEeHTp. MeToa reoMeTpUueCKUX MECT TOUEK MPU PEIICHUU T€OMETPUUECKUX 3a/1au.

IHocTpoeHus ¢ NOMOIIBLIO HUPKYJIA U JIMHENKH

Uctopuueckue ceaeHus. OOOCHOBAaHUS MPOCTEUIINX MOCTPOCHHM, STaIlb
3a/1a4M Ha MOCTPOEHUS, PEUICHUE 3a7a4 Ha IOCTPOEHUE LIMPKYJIEM U JINHEHKOM.

8 KJIACC

YeT1bIpéxyroJbHUKH

[lapamnenorpamm, €ro mNpu3HaKW U cBoicTBa. IIpAMOyroiabHUK, pPoMO,
KBaJpaT, UX MpHU3HaKu U cBoicTBa. Tpanenus. PaBHoOenpeHHass Tpameuus, €€
cBOMCTBa U npu3Haku. [IpsmoyronbHas Tpaneuus. CpeIHss JUHUS TPaleLuu.

Cpennsist AMHUS TpEyrojbHUKA. MeEToJ yJIBO€HUS MEIHUaHbl TPEYrOJbHUKA.
TeopeMa 0 nepeceyeHUn MeUaH TPEYTrOJIbHUKA.

Teopema @aneca, Teopema O MNPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BaprHbOHA 1)1 TPOU3BOIBHOIO YETHIPEXYTOIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

IHoxo0ue

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnogodus. Ilpusznaku mnomoOus
TpeyrojabHUKOB. IIpuMeHeHHe mMOAOOMS MNpU PELICHUU TEeOMETPUUYECKUX U
IIPaKTUYECKUX 3a]a4.

IL1omans

[lonstue o mnnomanu. CBolcTBa IUIOIIANEH T€OMETPUYECKUX (QUTyYp.
[Ipocreiie GopMynbl s MIIOIIAM TPEYTrOJNbHUKA, MMapajuieorpaMma, pomoa u
Tpaneuuu. [nomanu nogoOHeIX ¢puryp. OTHOIIEHUE TUIOIIAACH TPEYTrOJIbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemeHuu
MPaKTUYECKUX 3a]1a4.

DJIeMEHTbI TPUTOHOMETPUH

CHHYC, KOCHHYC, TAaHI'€HC W KOTAHIE€HC OCTpPOro yria MpsIMOYTOJIBHOIO
TpeyrojibHuKa. Tpuronomerpudeckue ¢yaknuu yriaoB B 30° 45° u 60°.
[IponopioHanbHbIe OTPE3KU B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYT0JILHUKH, CBSA3aHHbIE ¢ OKPYKHOCTHIO



BrcanHble W LEHTpaTbHBIC YTJIBI, YTOJ MEXIY KacaTelbHOW M XOPJIOM.
Yriuel MEXIy XOpIaMd WU CEKYIIMMH. BrucaHHBIE W OINHCAaHHBIC OKPY>KHOCTH
TPEYTOJbHUKA W YETBIPEXYTONbHUKU. CBOWCTBA M TPHU3HAKH BIMCAHHOTO
4eThIpEXYToJIbHUKA. B3anMHOEe pacmosioxeHue AByX OKpyxkHocted. Kacanme
OoKpykHOCTel. OOI111e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KVIACC

Pemenue TpeyrojibHMKOB

Cunyc, xocuHyc, TaHreic yriaoB ot 0° nmo 180°. OcHoBHOe
TPUTOHOMETPUUECKOE  TOXKJIECTBO. @®opmynbel  npuBeneHus.  PemeHue
TpEyroabHUKOB. TeopeMa KOCHHYCOB U TeopeMa CHHYCOB. PemieHue
MPAKTUYECKUX 33/1a4 C UCTIOJIBb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.
Peuienne 3aa4 reOMETPUUECKON ONTUKH.

Tpuronomerpuueckue dbopMmynbsl Ui TUIOHIAAM  TPEYTrOJIbHUKA,
napasiesnorpamma, pom0Oa, Tpaneruu. ®dopmyna ['epona. dopmyna muiomamu
BBIMTYKJIOT'O YETHIPEXYTOJIbHUKA.

Ioxo0ue TpeyroibHNKOB

Xopapl W MOAOOHBIE TPEYrOJIbHUKKA B  OKPYXKHOCTH. Teopema o
MPOU3BEACHUU OTPE3KOB XOPJ], TEOPEMBbI O MPOU3BEACHUU OTPE3KOB CEKYIIMX,
TeopeMa O KBajpaTe KacareyibHOU. [[pruMeHeHrne mpu peleHur reoMeTPUuUYECKUX
3agay. Teopembl UeBbl 1 Menenasd. [lonsitue o roMmoTeTnu.

MeToa KOOpAUHAT

VYpaBHeHue NpSAMON Ha TJIOCKOCTU. YTJIOBOM KOA(MOUIMEHT U CBOOOIHBIN
YjeH, UX TreoMeTpudeckuil cmbicia. [lapannenbHOCTs W NEPHEHIUKYISIPHOCTD
NPSIMBIX (depe3 YyriaoBoi Kod(DPUIIUEHT).

YpaBHeHHE OKpYXHOCTU. HaxoxkaeHue 1epeceueHuid OKpPYKHOCTEHM W
IpsAMBIX B KoopauHarax. PopMyna pacCTOAHUS OT TOYKH 10 npsMou. [limomans
napajieiorpaMmMa B KOOpJWHATaX, MOHITHE 00 OPUEHTUPOBAHHOW IUIOIIA/IH.
[IpuMeHeHue MeTo/1a KOOPAUHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/1a4dax.

BexTopsl

Bekropel Ha miockocTu. CloXKeHHWE U BBIYMTAHWE BEKTOPOB — IIpaBUia
TPEYTOJbHUKA U TMapajuiesiorpaMMa. Y MHOXKEHHUE BEKTOpa Ha unciio. KoopauHaTsel
BekTOpa. CJIO)KEHHE W BBIYMTAHHWE BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4YHUCIIO B
KoopauHaTax. [[pumeHeHne BeKTOpoB B PU3MKE, IIEHTP Macc.

[Tonsitue o Oasuce (Ha TUIOCKOCTH). PasnmoskeHHsi BEKTOPOB MO Oasucy.
CkansipHoe TPOU3BEICHUE BEKTOPOB, F'€OMETPUUYECKUN CMBICT U BBIPAXKEHUE B
JIEKapTOBBIX KOOpJuHATaX. JUCTpUOYTHBHOCTH CKaJSIPHOTO MPOU3BEIACHUS.
CkansipHoe TpoOM3BEICHHE U TpoenupoBaHue. [IpuMeHeHue CKaJIspHOTO



MPOU3BEACHUSI BEKTOPOB I HAXOXKIECHWS [JJMH W yriaoB. Pemenue
r€OMETPUYECKUX 3a/1a4 C IOMOUIBIO CKAJIIPHOTO IMPOU3BEIACHUS.

JIJINHA OKPY/KHOCTH M IUIOIIAAb KPYyra

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmmHa OKpyxkHOCTH. I'pamycHas w
paguaHHas Mepa yrIyia, BBIYMCIEHHE JUIMH Iyr OKpyXHocTed. Ilmomans kpyra,
CeKTopa, cermeHTa. Mcropuueckue cBeieHust 00 M3MEPEHUH JJIUHBI OKPYKHOCTH U
IJIOIIA/IA KPYTa.

JIBHsKEeHMSI TIIOCKOCTH

LentpansHas cummerpusi. LlenTpanbHO-cummeTpuunbie (urypsl. [ToBopoT.
OceBag cummetpusa. PUrypbl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOMl OCH.
[TapannenbHbIN IEPEHOC.

[lonsitue nBwxeHHss W ero cBoiictBa. PaeHcTBO (uryp. Ilpossienus
CUMMETPUM B TNPUPOJE, >KUBOIMCH, CKYJBINTYype, apxurekrype. Kommosunun
NBUKEHUH (mpocteimme npuMepsl). [[puMeHeHne B reoMeTpUYecKHX 3a/1auax.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPHUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaThl OCBOCHHS MPOrpaMMbl 1O MaTeMaTHUKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOM MAaTEMAaTUYECKOM WIKOJbI, K HCIOJIb30BAHUIO 3TUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATCIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCYKICHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) ueHHOCTEll HAYYHOI 0 MO3HAHUS:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UeJIOBEKa, IPUPOJIbI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMU MCCIIEA0BATEIbCKOUN €SI TENHHOCTH;

6) ¢pusnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyumsi:



TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPECax CBOETrO
30pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KHU3HM  (300pOBOE  IMHTAHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATUH U OTIbIXa, pEryJsApHas (Qundyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3K0J1I0TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTUYEeCKUX 3HAHUM /IS pelIeHUs 3a/1a4
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpepl, IUIAaHUPOBAHUS IOCTYNKOB M
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsl OKPYXAIOWIEH Cpenbl, OCO3HAHHEM
rJI00aFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PEIlIeHuUs;

8) ajanTanuM K M3MEHSIOIWMMCH YCJIOBHMAM COLHUATbHON M NPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTb, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JESITENbHOCTU
HOBBIE 3HAHUS, HABBIKY U KOMIIETCHLIUH U3 OIIbITA IPYTHX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHUS, TUIOTE3bl 00 00BEKTaX M SIBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOC pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIPHUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BBI3OB, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKUA U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCcBOCHHS TpOrpaMMBbI IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
NEHCTBUSAMU M YHUBEPCATLHBIMU PETYJIATUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
ba3oBble 1jornyeckue aeficTBusA:

BBIBJIITD M XapAaKTEpPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHATWUH, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpEJIENICHHs] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHbBIN MPU3HAK KIacCU(UKAIUY,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KDUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OpPMYyJIUpOBaTb U  NpeoOpa3oBBIBATE  CYKJEHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUNS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHN;

JieN1aTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, AENYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIOUEHUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TpSMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(GakToOB, BBICTPAUBATh APTYMEHTAILIUIO, MPHUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOW WHIYKIUH, OOOCHOBBIBATbH COOCTBEHHBIE
paccyXJIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEILICHUSA, BbIOMpAaTh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCJIENOBATEIBCKUIT HMHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSATENIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MAaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTbH MOJIYUYEHHBIX PE3yJIbTaTOB, BIBOJAOB U 0000IIEHUI;

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, A TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALUH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a/1a4U;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U POPM IIPEICTABIICHNUS,

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMH, TuarpaMMaMi, HHOHM rpaguKoil 1 uX KOMOUHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(MOPMALMU MO KPUTEPUSIM, NPEITIOKEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX W MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pEUICHUs 3a/aud,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
npoOsemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOHMCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKICHUSAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me W CXOICTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpHUH;

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TPU PEIICHUH Y4YEOHBIX MaTeMaTUYECKUX 3a7ad, MPUHUMATh LEeJb
COBMECTHOM JeSTENbHOCTH, IUIAHUPOBATh OPraHU3allii0 COBMECTHOM paboTHI,
pacmpenenarth BUIIbI paboT, JOTOBapHBAThCS, OOCYKIATh MPOLIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboTel (0O0CYXaeHUs, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» W HHBIC); BBINOJIHATH CBOK 4YacTb paboOThl U
KOOPAMHUPOBATh CBOU JECHCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATh
KauecTBO pe3yjbTaTa M KaueCTBO CBOETO BKJIaJa B OOMUN pe3yiabTaT 0
KpUutepusiM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aHMOICHUCTBUS.

PerynsitTuBHbIEe YHUBEpCAJIbHbIE YUeOHbIE JeiiCTBHS
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI ISl PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYaIUSX,
OPUEHTUPOBATHCA B PA3IUYHBIX MOAXO0AaX MPUHATUS pelIeHUN (MHIUBUIYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IIJIaH, AJTOPUTM pEIICHHUs 3ajayd (Wi €ro
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCS pPEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ yuéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIAJIETh CIIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pesyibTaTa
pelIeHnsl MaTeMaTUIeCKOM 3a/1aun, CAMOMOTUBAIIMU U pedIIeKCUH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pe3yJbTaTa AESATEIbHOCTU MOCTABICEHHON LEIH U
YCIIOBUSIM, OOBACHSTh TPUYUHBI IOCTHXKCHUS WU HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh HMOIIMOHATBHYIO OIIEHKY PELICHHUS 3a]]a4u.

NNPEAMETHBIE PE3YJIBTATBI

K koniry o0ydyeHust B 7 kiaacce o0ydaroIMiics NOTYyYUT CIEAYIOIINEe TPeAMETHBIC
pe3yJIbTATHI:

Pacrio3naBaTh HM3ydeHHbIE TE€OMETPUYECKHE (QUTYpPBI, OMpeneisTh HX
B3aMMHOE pACIOJIOKEHUE, H300paxaTh T'eOMeTpUuecKue (GUTypbl, BBITOIHATH
YEpTEXKU [0 YCIOBUKO 3a4aud. M3mepsATs JIMHEHWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3a1a4M Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlemath NIPUKUAKY U OLICHKY JIMHEWHBIX U YIVIOBBIX BEJIIMYMH IIPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3nuuarh pasMepbl 3THX
OOBEKTOB M0 MOPSAJIKY BETUYHHBI.

CTpouTh YyepTekKU K T€OMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCsd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIIEHUN 3a]1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKIECHUSA C MCIOJIB30BAaHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA MPSMOYIOJIBHBIX TPEYTrOJIbHHUKOB,
CBOWCTBOM  MEIWAaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYIOJIBHOIO
TPEYTOJbHUKA, B PELIEHUNA T€OMETPUUYECKUX 3aa4.

Onpenenste nNapawieabHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOpPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe NapauieIbHOCTh MPSMbBIX C MTOMOIIBIO PABEHCTBA
PAcCTOSIHUAN OT TOYEK OJHOM IMPSMOU 0 TOUEK APYTrOr MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOANTH BBIYMCICHUS U HAXOJIWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKMX 3aJadyax C MCIIOJIb30BAHUEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEYEHNH [IBYX IApaJUICIbHBIX MPSAMBIX CeKyuled. Pemare mpakTthueckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Bnanets monsitueM reomerpuyeckoro mecra touek (I'MT). Omnpenensith
OMCCEKTPHUCY yIJla U CEPEIUHHBIN NEPIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUECKUE
MecTta Touek. [Tonp30BaThcs MOHSATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KAQ3aTEIbCTBE TEOMETPUUECKUX YTBEPKACHUM U IIPU PELICHHUU 3a/1a4.



DopMyJIMpOBATh OMNPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl U AWAMETPa
OKPY’>KHOCTH, YBEPEHHO BJIAZICTh UX CBOMCTBAMU. ¥ METh JOKa3bIBaTh U IPUMEHATH
9TH CBOMCTBA IIPHU PELICHUU 3a1a4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETH
HaXOAMUTh €€ IEeHTp. JJoKa3bIBaTh U HUCIOJIL30BATh (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJI0B TPEYrOJIbHUKA IEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEpPEAVHHBIC
NEPIEHANKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OTHOM TOUKE.

Biazers noHATHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOU O
NEPIICHINKYJIIPHOCTA KAacaTeIbHOM M paauyca, MPOBEAEHHOIO K TOYKE KACAHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATENBHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3
OJTHOM TOYKH, U IPUMEHSATH 3TO B PELUICHUU T€OMETPUUECKHUX 3a/1a4.

JlokasplBaTh M INPUMEHATH IPOCTEUIINE TI'E€OMETPUYECKUE HEPABEHCTBA,
ITOHUMATh UX MPAKTUYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHUSI C MIOMOILIBIO [IUPKYJIS U
JIMHENKHU.

K «koniy oOydyenus B 8 kJjacce oOydaromuidcsi TOJYYUT CJICAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
II0JIB30BAThCS MX CBOMCTBAMM IIPU PEIIECHUU F€OMETPUYECKHUX 3anad. Paznuyars
NPU3HAKU U CBOWMCTBA IMapajuiesiorpaMma, poMOa U MpsIMOYroJIbHUKA, JOKAa3bIBaTh
UX U YBEPEHHO MPUMEHSTh MPU PEIICHUH T€OMETPUYECKUX 3a/1ay.

Hcnonb30BaTh CBOMCTBA TOUKM MEPECEUEHUsT MEANAH TPEYroJibHUKA (LIEHTpa
Macc) B PEIICHUH 3a]1ay.

BraneTe noHsATHEM CpeqHEN JMHUM TPEYTrOJIbHUKA M Tparnelud, TPUMEHSIThH
UX CBOMCTBA NpH PEIICHHMH T'€OMETPUYECKMX 3adad. Mcmonp3oBaTh TeopeMy
dasieca U TeOpeMy O MPONOPLUUOHANBHBIX OTpPe3KaxX, MPUMEHITh UX JJI PEIICHUS
IIPaKTUYECKUX 3a]a4.

Pacno3HaBaTh II€HTpaJbHO-CUMMETPUYHbIE (GUIYpPbl U HCHOJIb30BaTh HX
CBOWCTBA MPU PEIICHUHN 3a/1a4.

Bnanete moHsATHSMH 1OA00MS TPEYrOJAbHUKOB, KO3(duuueHta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYroJIbHUKOB. MIMeTh pencraBiieHue o
npeoOpa3oBaHuu MOA00MA U O MOAOOHBIX (urypax. [lomb3oBaThCsi MpU3HAKAMU
no/1o0us TPEyroJIbHUKOB MPU PEHICHUH TeOMETpUYECKUX 3anad. JlokasbiBaTh U
IPUMEHSTH OTHOIIECHUS TPOMOPLIMOHATIBHOCTH B MPSIMOYTOJIBHBIX TPEYTrOJIbHUKAX.
[TpumeHsTh Mogo0ue B NPaKTUYECKUX 3aadax.

BeiBomuTh W HMCHOJIB30BAaTH MpoCTeiIue (QopMyasl ISl TUIOIIAAH
TPEYroJIbHHKA, TTapajljieiorpaMma, poMOa U Tparnenuu. Beraucnsats (pa3aundHbIMH
cnocobaMy) IUIOUIaAb TPEYroJbHUKA M IUIOMIAJd MHOTOYTOJBHBIX (UTYD
(monp3ysch, TNIe HEOOXOAMMO, KaJbKYJISITOPOM). 3HATh OTHOIIEHHE IUIOUIajeH



0IOOHBIX (PUTYyp W MPUMEHATH NPH PEHICHHH 3aaad. [IpUMEHSATh MOJIy4YeHHbIC
YMEHHMSI B PAKTUYCCKUX 3a/1a4ax.

[Tonp3oBatbess Teopemoit Iludaropa mms pemieHHs TEOMETPUUYCCKUX U
npakTHUeckux 3anad. CTpoUTh MaTeMaTHYeCKYyI0 MOJCIh B IMPaKTHYCCKHX
3aJ1a4ax, CaMOCTOSTEIBHO JICJIaTh YePTEK U HAXOJAUTh COOTBETCTBYFOIIHNE JUTHHEI.

Bnagerp MOHATHEM BIMCAHHOTO M IIEHTPAJIBHOIO yria, yria Mexay
KacaTeJbHONH M XOpAOH, OIMHUCAHHONW M BIIMCAHHOM OKPYXKHOCTH TPEYroJbHUKA U
YeTHIPEXYTOJIbHUKA, TPUMEHSTh X CBOMCTBA MPH PEIICHUH 3a/1a4.

[TprMeHSTh TOJTydeHHBIC 3HAHHWS HAa TPAKTHKE — CTPOUTh MAaTEMaTHYCCKHE
MOJICJIH JIJIS 3aJ1a4 peajIbHOW KU3HU M IMPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TNpPUMEHEHHEM TOA00MsS W TPUTOHOMETpUH (TOJB3YSICh, TS HEOOXOMHMMO,
KJIBKYJISITOPOM).

K xoHniry 00y4yeHus B 9 kiacce o0ydaromuiics MOTYyYUT CIAEAYIONINE TPEAMETHBIC
pe3yJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPHIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOIIIBI0 PA3JIMYHBIC DBJEMEHTHl MPSMOYTOJIBHOTO TPEYroJibHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). HaxoauTh (¢ MOMOIIBIO KATbKYJIATOPA) AJIMHBI
U YTJIbI JUTSl HETAOJMUYHBIX 3HAYCHUH.

[Tonb3oBaThcs popMyliaMu MPUBENCHUSI K OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM JUISl HAXOXJIECHUS COOTHOLICHUM MEXIy TPUTOHOMETPUUECKUMU
BEJIMYMHAMM.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NMPUMEHATH HUX JIS
HAXOXKJIEHUSI PA3JIMYHBIX YJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJILHUKOBY),
[IPU PELIEHUH TEOMETPUYECKUX 3alad. [IpuMEHsTh MOJlydeHHbIE 3HAHUS IIpU
PEILICHUU MTPAKTUUECKUX 3a7a4.

[IpUMEHSTh TPUTOHOMETPUIO B 3a/1a4aX HAa HAXOXJICHHUE TTOIIAN, BEIBOJUTD
U BIJIQJIETh TPUTOHOMETPUYECKUMHU (HOPMYyJIaMH JUIsl TUIOMIATU TPEYTOJIbHHKA,
napajiesorpaMmma, poM0a, Tpamnemuu, BEIBOJAUTh U TpUMEHATh hopmyny ['epoHa u
dbopmyTy TS TUIOIIAAH BBITYKIIOTO YETHIPEXYTOIbHUKA.

NmeTs mnpencraBieHWe O TOMOTETHUH, TMPUMEHSATh B IMPAKTHYECKHUX
CUTYyaLUSsIX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHnu 3a1ay.

Hcnonb30BaTh TEOpEMBbI O BIHMCAHHBIX VINIAX, YIVIAX MEXAY XOpAaMHU
(CeKyIIMMHM) U yTJIe MEXKAY KacaTeIbHON U XOPJION MIPU PEIICHUN T€OMETPUIECKUX
3aga4. /loka3plBaTh U NPUMEHSATH TEOPEMBI O MPOM3BEACHUU OTPE3KOB XOpI, O
MIPOU3BEACHUMU OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

Brnanets moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsSMOMl Ha TIJIOCKOCTH. Biamers TOHATHUSMH yriaoBoro kod(pduilmeHta u
CBOOOJIHOTO 4YJieHa, MOHUMATh HUX T€OMETPUUYECKHUUA CMBICT M CBSI3b YIJIOBOTO



kod(dunreHTa ¢ Bo3pacTaHUEM M YObIBaHMEM JIMHEWHOW (YHKIMH. YMETh
pemarb METOAOM KOOpPAMHAT 3aJayd, CBSI3aHHbIE C NAPaUICIbHOCTBIO H
MEPIEHIUKYJIAPHOCTBIO MPSAMBIX, NMEPECCUYCHUEM MPSAMBIX, HAXOXKICHHEM TOUYEK
IIEPECEUYECHUS.

BeiBomuTh ¥ BIAJETh YpPAaBHEHUEM OKPYKHOCTH. Hcmonb3oBaTh METOA
KOOpDAMHAT Ui HAXOXKJICHHUS IEPECEUCHUI OKPYKHOCTEM W mpsMbIX. Braners
dbopmynamMu paccTOSHHMS OT TOYKH JO MPSMOM, IUIOUIAJAM MapajuiesiorpaMMa B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOW Momaau. [lomp30BaThes
METOJOM KOOpJAMHAT Ha IUJIOCKOCTH, MPUMEHSITh €ro TMpU pEUIeHUU
FEOMETPUYECKUX M MPAKTUYECKUX 3anad. [IpuMeHsITh MeToJ KOOpAWHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX 3a7adax.

Branerb NoHSATHEM BEKTOpAa. YMETh CKJIAAbIBaTh M BBIYUTATh BEKTOPHI,
YMHOaTh HAa YHWCJO, BIAJETh NpaBUIaMH TPEYTrOJbHUKA M IapajuiesorpaMma.
Brnanerh npakTUYECKUMU UHTEPIPETALUSIMUA BEKTOPOB. YBEPEHHO MOJIb30BAThCS
KOOpAMHATaMH BeKTopa. BnaaeTp CI0XEHUEM ¢ BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpA Ha YUCJIO B KOOpJINHATAX.

HNmets npencraBienue o 0a3uce (Ha MIOCKOCTH). PackiiaapiBaTh BEKTOPHI IO
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIICHUH. [IpuMEHSTh TMOJy4YeHHbIE 3HAHUS B
MpOCTEUINX (PU3NUECKUX 3a/1auax.

Branerb MOHATHEM CKaJISIPHOTO NPOU3BEICHUS BEKTOPOB, MOHUMATh €0
FEOMETPUYECKUI CMBICI U YBEPEHHO IIOJh30BAThCA €ro BBIPAKCHUEM B
JIEKapTOBBIX KOOpAUHATaX. 3HATh AUCTPUOYTUBHOCThH CKAJIIPHOIO MPOU3BEACHUS
U €ro CBs3b C NpoeurpoBaHueM. [I[puMeHATh cKalsipHOE MPOU3BEAECHUE BEKTOPOB
JUISL HAXOXKIEHUs JUIMH U yrioB. PemaTe reoMeTpuuecKkue 3ajJadyd C MOMOUIBIO
CKAJIIpPHOTO TIpou3BeneHus. Vcrnob30BaTh CKaIsipHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux U (pu3nyeckux 3agavax.

Brnanerh MOHSTUSMU TPABWJIHBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI TyTH OKPYKHOCTH U PAJUaHHOW MEpPHI yIJia, BEIYUCIATh IJIOIIAlb Kpyra U
ero yacrer. [lonumare cmbican uncna m. [IpuMeHATH MOJyYEHHBIE YMEHUS IIPU
pEIICHUH MPAKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENCHUS 00 M3MEpEeHUU
JUTUHBI OKPY>KHOCTH U IIOIIAAN KpyTa.

Nmers mnpencraBieHue o MpeoOpa3oBaHUM TUIOCKOCTH, O JBUYKEHUSX.
Haxomuth ocu, UEHTPHl CUMMETpUH (GUTYp, IEHTPHI TOBOPOTA, HAXOAWTH
KOMITO3UIIMKA TPOCTEHIHMX TpeoOpazoBanuii. [IpuMeHATh MBWKEHUS TUIOCKOCTH
MIPU PEIICHUU TEOMETPUUECKUX 3a/1au.

[IpuMeHATh TONyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTHh MaTeMaTU4YECKHUE
MOJIENU JIJIS 3a/1a4 PeabHOW KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCIECHUS



C MPUMEHEHHEM IOJ00MS W TPUTOHOMETPHUYECKUX (PYHKIHHA (TOJB3YSICh, TIE
HE00XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  Mparrmucckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Hauana reomerpuu. [Ipocreiimne
1 reoMeTpruecKue (pUrypsl 1 UX CBOMCTBA. 28 1
W3mepenne reoMeTpudecKix BEIINIHH
2 TpeyronbHUKH 19 1
3 [TapannensHocTs. CymMMa yrioB 15 1
MHOTOYTOJIbHUKA
[IpsiMoyrobHBIE TPEYTOJILHUKU
5 ['eomeTpuueckue HepaBEeHCTBA 1
OxpyxHOCTb. [ 'eomMeTpryeckue mecta
6 ToueK. [IoCTpoeHNs C MOMOIIBIO IUPKYIIS 18 1
W JINHEHKU
7 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3ALIMS 10 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE

No 11/ HaumeHoBaHue pa3jiesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)

NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE

padoTshI padoThI pecypen

YeThIpEXyroabHUKU 22

[Monobue 16

[Tnomans 16

Teopema ITudaropa u Hauana 18 1

TPUTOHOMETPUHU

VYTibl U 4eTHIPEXYTOIBHUKH, CBSI3aHHBIC C 20 1

OKPYXHOCTBIO

HOBTOPCHHG, 000011IeHNE, CUCTEMATH3AINS 10 1

3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 Pemenue TpeyroiabHIKOB 22 1
2 [Tomo6ue TpeyroaprHUKOB 12 1
3 Meroxa koopAauHAT 10 1
4 BexTopsl 20 1
5 JlivHa OKPY>KHOCTH U IIJIOLIA/Ib KpyTra 16 1
6 JIBMOKEHUS IITIOCKOCTH 10
7 [ToBTOpEHwUeE, 0606HI€HI:I€, 12 1
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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