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IlosicHuTEeIbHASA 3aIIUCKA

PaGouas mporpamma yueOHOro mpemMera «l['eoMeTpus» COCTaBIeHA Ha
OCHOBE:
- @denepanbHOTO TOCYJAPCTBEHHOTO 00pPa30BATEIBHOTO CTaHAApTa OCHOBHOTO
oOmrero oopazoBanus (mpukaz Munoopaayku P® ot «17» nekadbpst 2010 roma Ne
1897) ¢ usmenenusimu (mpuka3z MunoOpuayku PO ot «29» nexabps 2014 roma Ne
1644);
- IlpumepHOii OCHOBHOW 00pa30BaTEILHON TPOTPAMMBI OCHOBHOTO OOIIETO
oOpazoBanus (peiuieHue QeaepabHOr0 y4eOHO-METOANUYECKOTO 00bEIUHEHUS 110
oO1emy o0pazoBanuto oT «8» ampens 2015 roga Ne 1/15);
- nuHUM y4yeOHo-MmeTonuueckux kKomiuiekcoB (YMK) «I'eomerpus» (aBTOpHI:
Artanacasn JI.C., byty3os B.®., Kagomues C.b. u ap.).

N3yueHne maTeMaTUKU B OCHOBHOM IIKOJIE JOJKHO 00ECIIEUUTh:

OCO3HAHUE 3HAYEHHS] MATEMATUKH B TOBCEHEBHOM )KU3HU YEIOBEKA;

dbopmupoBaHue  TPEACTABICHUM O  COIMAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKUX (DAKTOpAX CTAHOBIICHUS MaTeMaTHYECKOW HayKH;

(dhopmupoBaHue MPECTABICHUN 0 MAaTEMaTHKE KakK 4acTH
00I111eUeTIOBEYECKON KYJIbTYPhl, YHUBEPCAIHLHOM S3bIKE HAYKH, IO3BOJISIONIEM
ONUCHIBATH U U3y4aTh PEAbHBIE TPOLIECCHI U SIBIICHUSI.

B pe3ynbTaTe n3ydeHus MaTeMaTUKU 00YyUaroIIUecs: pa3BUBAIOT JIOTMYECKOE
M MaTeMaTU4e€CKOE MBIIUIEHHUE, MOJYYalOT MNPEACTABICHUE O MaTEMaTHYECKUX
MOJIEIIAX; OBJAJCBAIOT MATEMATUYECKUMHU PACCYXKIACHUSIMH; Y4aTCSl NPUMEHSTH
MAaTEMAaTHYECKUE 3HAHUSA MPU PEIIEHWH pa3IUYHbIX 3aJad M OLCHUBATH
MOJIyYEHHBbIE PE3yJbTaThl; OBJAJEBAIOT YMEHUSMM pEIICHHUs Y4YeOHBIX 3a/ady;
Pa3BHUBAIOT MATEMATHYECKYIO UHTYHLIUIO.

O01mas xapakrepucTuKa y4eOHOI0 mpeamera

T'eomempusa — OIVH W3 BAXHEUIIMX KOMIIOHEHTOB MaTE€MAaTHYECKOTO
oOpazoBaHusi, HEOOXOAUMBIN 1Jii TPUOOpPETEHUS] KOHKPETHBIX 3HAHUU O
MPOCTPAHCTBE M MPAKTUYECKU 3HAUYUMBIX YMEHUH, (OpMHUPOBAHUS S3bIKA
onucaHus OOBEKTOB OKPYXKAIOIIETO MHUpA, IS PA3BUTHUS MPOCTPAHCTBEHHOTO
BOOOp)KEHHUSI W HWHTYULUHM, MATEMaTUYECKON KYJIbTYpbI, ISl ACTETUYECKOTO
BOCIUTAaHUS oOOyuaromuxcs. M3yueHue reoMeTpud BHOCUT BKIJIAJ B pPa3BUTHE
JIOTUYECKOTO MBIIUICHUS, B (POPMUPOBAHKE TTOHATHUS TOKA3aTEIbCTBRA.

OBnajeHrue oOy4arolUMUCS CUCTEMON T€OMETPUUECKUX 3HAHUU M YMEHUM
HEOOXOJUMO B TOBCEIHEBHOM >XM3HU JJISI M3YYEHUS CMEXKHBIX JUCIUIUIMH U
MPOIOJKEHUsT 00pa30BaHMUsL.



B kypce reomerpunm 7—9 KiIaccoB MOPEACTABICHBI  CIEAYIOIINE
comepxkarenbuble  auHUU:  «l'eomerpuueckue  Gurypb»,  «OTHOIICHHSY,
«3MepeHus U BBIYUCIEHUSN, «['eomMeTpruuecKrue noCTpoeHus», «l eoMmeTrpuyeckue
npeoOpazoBaHusy, «BEeKTOpbl U KOOPAUHATHI HA TIIIOCKOCTH.

B paMkax yka3aHHBIX COJIEP)KATEIbHBIX JIMHUWA PEMIAIOTCA CIEAYIOIINE
3a7a4u:

- pa3BUBAIOTCS MPEJACTABICHUS O TEOMETPUM KaK Hayke; 00 HCTOpUH
BO3HUKHOBEHHUSI TE€OMETPUM Kak MpUMepa HayKu, MEpBbIE MPOOJIEMBbI KOTOPOi
ObUTM TIOCTABJEHBI TMPAKTUYECKOW JEATENbHOCTBbIO UelloBeKa (Hampumep,
3eMJIEMEpHE);

- (popMHpYIOTCS 3HAHUS YyUYAIIUXCS O TE€OMETPUUYECKUX O0BEKTaX U UX CBOUCTBAX,
(dhopmynax BHIYUCICHUS T€OMETPUUECKUX BEJIMULH;

- (GopMUPYIOTCS HaBBIKM IOCTPOCHUSI M HU3MEPEHUsT T€OMETpUuecKkux Guryp,
pelieHus 3a1ay;

- pa3BHUBAaETCA JIOTUYECKOE MBIIIJIEHHUE, BOOOpaKEHUE, MATEMAaTUYECKUN SI3bIK U

Ap.
Onucanue Mecta y4eOHOro nmpeamMera B y4eOHOM IJIaHe
VYueOnniii mpeamer «['eomeTpusi» BXOAUT B MNPEIMETHYIO 00JIaCTh

«Martematuka ¥ UHPOpMATHKA», SIBISETCS 00s3aTENbHBIM [Ji1 U3y4yeHus B 7-9
Kjaccax. B yueOHOM 11aHe Ha €ro U3y4eHue OTBOJAUTCS:

Kaacc YueOHbINH KosungecTBoO KosnuecTBoO HUroro
npeaMeTr HeAeJbHbBIX y4eOHbIX 3a y4eOHbIH
qJacoB HeaeJdab roJ
7 xmacc I'eomerpus 2 34 68
8 Knacc I'eomerpus 2 34 68
9 xnacc I'eomerpus 2 34 68

Bcero 3a 3 roga peanuzanuu nporpammel — 204 gaca.

JII/I‘IHOCTHLIe, METANIPEAMETHBIC H IPEAMCTHBIC
pPe3yJabTaThLI OCBOCHHUSA yqeﬁﬂoro nmpeamMerTa

N3yuenne reoMeTpuu oOecreuynuBaeT CICAYIONHUE PE3YyIbTaThl OCBOCHHS
OCHOBHO1 00pa3oBaTeILHON MPOrpaMMBI:

JUYHOCMHbLE:!

1. T'oTOBHOCTH M CHOCOOHOCTH OOYYarOIIUMXCS K CaMOpPa3BUTUIO U
caM000pa30BaHUIO HA OCHOBE MOTHUBAIIMHU K 00YYEHHUIO U TO3HAHUIO; TOTOBHOCTbH U
CIIOCOOHOCTh ~ OCO3HAHHOMY  BBIOOpY M TOCTPOEHUIO  JlalibHEHIeH
WHAMBHIYAJIbHOM TpaeKTOpUU OO0pa3oBaHMs Ha 0a3e OPHEHTUPOBKH B MHPE



npodeccuit u MPodecCHOHANBHBIX TMPEAMNOYTCHUA, C YYeTOM YCTOWYUBBIX
MO3HABATEIILHBIX HHTEPECOB.

2.  CdopMHpPOBAaHHOCTh OTBETCTBEHHOTO  OTHOIIEHUS K  YYCHHIO;
YBaXHUTEIHHOTO OTHOIIICHUS K TPYY.

3. CdhopMUPOBAHHOCTh LETOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY ypPOBHIO pa3BUTHS HAayKH H OOIIECTBEHHOW TMPAKTHKH,
YYHUTHIBAIOMIECTO CONUAIBHOE, KYJIBTYPHOE, SI3LIKOBOE, TYXOBHOE MHOTO00Opasue
COBPEMEHHOI'0 MUpA.

4. Oco3HaHHOE, YBAXKHUTEIbHOE U JOOpOXKEIaTeNbHOE OTHOIIEHUE K
JIPYrOMYy YeJIOBEKY, €ro MHEHHWI0, MHPOBO33PEHUI0, KYJIbType, S3BIKY, BEpe,
IPaXIAHCKON TO3UITMU. ['OTOBHOCTh M CIOCOOHOCTh BECTH IUAJIOT C JIPYTUMH
JIOOPMHA M JOCTHTAaTh B HEM B3aUMOMOHWMAaHUS (MAeHTU(UKAIUSI ceOs Kak
MOJIHONIPABHOTO CYOBEKTa OOIICHMS, TOTOBHOCTh K KOHCTPYHPOBAHUIO 00Opasa
nmapTHEpa MO JHAJIOTY, TOTOBHOCTh K KOHCTPYHPOBAHHUIO 00pasza JOMyCTHMBIX
croco0OB Jauanora, rOTOBHOCTh K KOHCTPYMPOBAHUIO Mpollecca auanora Kak
KOHBCHIIMOHUPOBAHUSI HMHTEPECOB, TMPOIEAYP, TOTOBHOCTh M CIIOCOOHOCTH K
BEJICHUIO TIEPETOBOPOB).

5. OCBOEGHHOCThH COIIMATBHBIX HOPM, MpaBWJ MOBEICHUS, pojed u dhopMm
COIMAJTLHOM KM3HU B TPYNIAX M COOOIIECTBAX.

6. ChopMHUpPOBAaHHOCTH IIEHHOCTH 3J0POBOTO U 0€30I1aCHOTO 00pasa KU3HH.

7. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHUSI YEPE3 OCBOCHUE XYI0KECTBEHHOTO
Hacienauss HapoaoB Poccum um mMupa, TBOPYECKOW NEATETBHOCTH 3CTETHYECKOTO
xapakTepa (CIMOCOOHOCTh MOHUMATh ACTETHUYECKOE, AMOIMOHAIBHO-IIEHHOCTHOE
BUJICHUE OKPYKAIOIIETO MHpa; CIHOCOOHOCTh K 3MOIMOHAILHO-TICHHOCTHOMY
OCBOCHHIO MHpA, CAMOBBIPOKEHHIO W OPHCHTAIMM B XYIOKECTBCHHOM W
HPABCTBEHHOM IPOCTPAHCTBE KYJIbTYPHI; YBOKEHNE K UCTOPUU KYJIBTYPHI CBOETO
OtedecTBa, BBHIPAKCHHOM B TOM 4YHCIE B TIOHUMAaHWUM KpacoThl YEIOBEKA,;
c(hOpPMHUPOBAHHOCTh AKTHBHOTO OTHOIICHHUS K TPAIULUAM XYJ0KECTBEHHOU
KyJbTYPBI KaK CMBICIIOBOM, ICTETHUECKOW W TUIYHOCTHO-3HAYUMOM [ICHHOCTH).

8. CdopmMupoBaHHOCTH OCHOB AKOJIOTHYECKOH KYJIBbTYpHI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO IKOJIOTHYECKOTO MBITTUICHHUS.

Memanpeomemmnvie

MesxknpeaMeTHble OHATHUS

OOyuaroniuecss YCOBEPUICHCTBYIOT MPUOOPETEHHBIE HA IEPBOM YPOBHE
HABBIKH padorTbl ¢ mHpopmanueil U nonoaHsAT ux. OHU cMOryT paboTarh C
TEKCTaMH, MpeoOpa3oBbIBATH M HWHTEPIPETUPOBATH COAECPXNKAIIYIOCS B HHUX
nH(pOpMaIHIO, B TOM YHUCJIE:

* CUCTEMATU3UpPOBaTh, COMOCTAaBIATh, AaHAJIU3UPOBATh, O0000IIATh U
MHTEPIPETUPOBATh UHPOPMAIUIO, COMECPIKAIIYIOCS B TOTOBBIX MH(OPMAIIMOHHBIX
00BEKTax;

* BBIJICJIATH TJIABHYIO U MU30BITOUHYIO HHPOPMAIUIO, BHITIOIHATH CMBICIIOBOE
CBEPTHIBAHUE BBIJICJIICHHBIX (PAKTOB, MBICIEH; NpeACTaBIATh HHGOPMALUIO B
cKaTtol croBecHOM (opme (B BHAE IJIJaHA WJIM TE3UCOB) U B HAIJISIHO-



cuMBoJIMYecKo ¢Gopme (B Buie Tabmull, rpadUuecKux CXeM U Juarpamm, Kapt
MOHSATUNA — KOHLENTYaJbHbIX IHarpaMM, OMIOPHBIX KOHCTIEKTOB);

* 3aMOJIHATh U JOMOJIHITH TaOIUIIbI, CXEMBI, JUATPAMMBI, TEKCTHI.

OO6yuaronuecs NpuOOPETYT ONBIT MPOEKTHOI /IeATEILHOCTH KaKk 0CO00M
dbopmbl yueOHOU pabOThI, CIIOCOOCTBYIONIEH BOCHUTAHHUIO CAMOCTOSITEIIHLHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTHU, MOBBIIICHUIO MOTUBALNHU U 3(P(HEKTUBHOCTH
y4eOHOM JEeATEeNbHOCTH; B XOJI€ peaau3allid HCXOJHOTO 3aMmbiclia Ha
MPAaKTUUYECKOM YpPOBHE OBJAACIOT YMEHUEM BBIOUpATh aJIEKBAaTHBIC CTOSIIEH
3ajlaue CpeACTBa, NPUHUMATHh pEIIEHUs, B TOM UYHCIE€ W B CHUTYaIlHUsIX
HeonpeaenéHHOCTH. OHM  MOJIydaT BO3MOXXHOCTH Pa3BUTh CIOCOOHOCTh K
pa3pa0OTKEe HECKOJIbKUX BapUAaHTOB pEIICHHM, K TOWCKY HECTaHIapTHBIX
pElIeHUH, TIOUCKY U OCYIIECTBICHUIO HanboJiee MPUEeMIIEMOTO PEIICHHUS.

B coorBerctBUM @I'OC OOQ BBIAENISIOTCS TPU TPYNIBl YHHUBEPCAIBHBIX
y4eOHBIX AEHUCTBUI: pEeTyIsITUBHBIC, IO3HABATEIbHbIC, KOMMYHUKATHUBHBIE.

Perynsarususbie YY |

1. YMmeHue camMOCTOSTENBHO ONPENETATh LEedu OOy4YeHHs, CTaBUTb U
dbopmynupoBaTh HOBBIE 3a/laud B ydeO€ U TO3HABATEIBHOU JIESITEIBHOCTH,
pa3BuUBaTh MOTUBBl M HMHTEPEChl CBOEM TO3HABATEIBHON JEATEIHLHOCTH.
OO0yuaronuics CMOXKeT:

® aHAJIM3UPOBATH CYIIECTBYIOIIKE u MJIAaHUPOBATH Oynyuiue
oOpa3oBaTelbHbIE PE3YIbTATHI;

® UJCHTUPUIUPOBATH COOCTBEHHBIE MPOOJIEMBI U ONPEACNSITh TJIABHYIO
npooiemy;

® BBIJBUTaTh BEPCUU pEUIEHUA MOpoOaeMbl, (HOPMYIUPOBATH TUIOTE3BI,
MPEABOCXUINATH KOHEUHBIN pe3yybTarT;

® CTaBUTh I1EJb JIEATEIIbHOCTM Ha OCHOBE OMNpEACICHHOW MNpoOJIeMbl U
CYILIECTBYIOIIUX BO3MOXKHOCTEH;

e (opMynupoBaTh y4eOHBIE 33a/1aUud KaK IIAard JIOCTUKEHHUS MOCTaBICHHOU
LETU JeATeTbHOCTH;

e 00OCHOBBIBaTH II€JIEBBIE OPUEHTUPHI M MPUOPUTETHI CCHUIKAMH Ha
LIEHHOCTH, YKa3bIBas 1 00OCHOBBIBAs JIOTHYECKYIO MOCIEI0BATEILHOCTD 11ar0B.

2. YMeHue caMOCTOSITENIbHO MJIAaHUPOBATh MYTH JTOCTUIKEHHUS 1I€JIeH, B TOM
qucie albTepPHATUBHBIC, OCOZHAHHO BBIOMpaATh Hanbosee 3(PPEeKTUBHBIE CIIOCOOBI
pelieHns y4eOHbIX U MMO3HAaBaTEIbHbIX 3a7a4u. O0y4Jaromuics CMOXKET:

® OmpeAessITh HEOOXOAUMbIEe NEUCTBUE(S) B COOTBETCTBUU C Y4eOHOU U
MMO3HABATEIBLHOM 3a/1a4€il ¥ COCTABIISITH AITOPUTM MX BBITIOJTHEHUS,

e 00OCHOBBIBATh UM OCYIIECTBIISITh BbIOOp Haubonee 3PHEKTUBHBIX
croco0O0B pelieHus Y4eOHBIX U MO3HABATENbHbBIX 33]1a4;

® ONpeAcNsITh/HaXOAUTh, B TOM YHCIE€ U3 MPEAJIOKEHHBIX BapUAHTOB,
YCJIOBUS JJIs1 BBITIOJIHEHUST Y4€OHOU U MO3HABATEIbHOM 3a1a4H;

® BLICTpaMBaTh KU3HEHHBIE IJIAHBI Ha KPATKOCPOUYHOE Oynayiiee (3asiBisTh
1[eJIEeBbIE OPUEHTUPHI, CTABUTh aJICKBaTHbIE MM 3aJayd W Mpejjararh JIeHCTBUS,
yKa3bIBas 1 000CHOBBIBAS JIOTHYECKYIO MOCIE0BATEILHOCTD IATOB);

e BbIOMpaTh W3 NPEMJIOKEHHBIX BapHAaHTOB W CaMOCTOSITEIbHO HUCKaTh



CpelCTBa/pecypehl A pEeUISHUS 3a/1aui/AOCTUKEHUS LENH;

® COCTaBIATh IUTAH pEIIeHUusT MNpoOJieMbl  (BBIMOJHEHHS  IPOEKTA,
MPOBEJICHUS UCCIICIOBAHMS);

® ONpeAcssITh MOTEHUUAbHBIE 3aTPYAHEHUS NpPU pPEIICHUH Yy4eOHOU u
MO3HABATEIBLHOM 3a/1a4M U HAXOAUTH CPEACTBA JJISl UX YCTPAHCHHUS;

® ONUCHIBATh CBOUM OMBIT, OPOpMIISs €ro JJid Mepeayu APYTUM JIIOAsIM B
BU/JI€ TEXHOJIOTUHU PEIIECHUS MPAKTUYECKUX 3a]a4 ONPEIETIEHHOI0 Kilacca;

® [JITAHUPOBATH u KOPPEKTHUPOBATH CBOIO WHMBUIYaJbHYIO
00pa3oBaTEIbHYI0 TPAEKTOPHUIO.

3. YMeHHe COOTHOCUTH CBOM JACHCTBUS C IUIAHUPYEMBIMHU pPE3yJIbTaTaMU,
OCYHIECTBIIATh KOHTPOJIb CBOEM JIESITENIBHOCTH B MPOLECCE JOCTUKEHUS
pe3yibTaTta, OnpeeNsaTh CocoObl AEHUCTBUM B paMKaX MPEAJIOKEHHBIX YCIOBUU U
TpeOOBaHUN, KOPPEKTUPOBATH CBOU JCHUCTBUS B COOTBETCTBUU C M3MEHSIIOIIECHUCS
cutyarueid. OOyJarouuncst CMOXeT:

® ONpeAeysiTh COBMECTHO C TEAaroroM M CBEPCTHUKAMH KPUTEPUH
IJIAHUPYEMBIX PE3YJIbTaTOB U KPUTEPHUH OLICHKHU CBOEH yueOHOM JeATeNbHOCTH;

® CHUCTEeMaTU3UPOBATH (B TOM YMKCII€ BHIOUpATh MPUOPUTETHBIE) KPUTEPUU
IJIAHUPYEMBIX PE3YJbTATOB U OLIEHKU CBOEH JIESITEIbHOCTH;

e OTOMpATh MHCTPYMEHTHI [JIsi OIICHUBAHUSI CBOEU JEATENbHOCTH,
OCYIIECTBIIAITh CAMOKOHTPOJIb CBOEU [IEITEIIbBHOCTH B paMKaxX MPeI0KEHHBIX
YCJIOBUH U TpeOOBaHUM;

® OIICHUBATh CBOK JEATEIBHOCTb, APTYMEHTUPYS MPUUYUHBI JOCTHXKECHUS
WJIU OTCYTCTBUS IJIAHUPYEMOT'O PE3yJIbTata;

® HaXOJWTh JIOCTATOYHBIE CPEJCTBA ISl BHIMOJHEHUS YUYCOHBIX JEHCTBUI B
MU3MEHSIONIEHCS CUTYallUd W/ WM TIPU OTCYTCTBUH TUIAHUPYEMOTO Pe3yJibTaTa;

e paboTas 1O CBOEMY IUIaHY, BHOCUTb KOPPEKTHUBBI B TEKYIIYIO
NEATeIbHOCTh Ha OCHOBE aHalW3a W3MEHEHUH CHUTyalluu JUIsl TOJYYEHUS
3aIUIAHUPOBAHHBIX XapaKTEPUCTHUK MPOAYKTa/pe3ybTara;

® YCTAaHABIIMBaTh CBA3b MEXKAY TMOJYYEHHBIMU  XapaKTEPUCTUKAMU
MpPOAYKTa W XapaKTepUCTUKAMU Mpoliecca ACATEIbHOCTH U 1O 3aBEpILICHUU
NEATeNIbHOCTU TpesiaraTb U3MEHEHUE XapaKTEPUCTUK Mpolecca s MOIYyYEHUs
VIIYUYIIEHHBIX XapaKTEPUCTUK MPOIAYKTA;

® CBEpSITh CBOM JCHUCTBHS C IEIbIO U, NMPU HEOOXOJUMOCTU, UCHPABIATH
OIMOKU CAMOCTOSITEIBHO.

4. YMeHue OLEHHMBATh MPABUIBHOCTh BBIMIOJIHEHUS Y4eOHON 3agauw,
COOCTBEHHBIE BO3MOXKHOCTH €€ perieHus. OOy4daromuiicsi CMOXKET:

® ONpeAeisiTh KPUTEPUHM NPABUIBHOCTU (KOPPEKTHOCTH) BBHIMOJIHEHUS
y4ueOHOM 3a7a4H;

® aHANM3UPOBaTh M OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO
WHCTPYMEHTApUs JIJIsl BHINOTHEHUs YU4eOHO 3a/1auu;

e CBOOOJHO TOJB30BAaThCS BBIPAOOTAHHBIMH KPUTEPUSMU OLEHKUH U
CaMOOIIEHKH, MCXOJs W3 IEINM U UMEIOUIUXCS CPEACTB, pa3iauyas pe3yiabTaT U
CIIOCOOBI JICHCTBUI;

® OICHUBATh TMPOAYKT CBOEM JESATENBHOCTH MO 3aJaHHBIM W/HIH



CaMOCTOSITEJIbHO ~ OMNPEJEICHHBIM KPUTEPUSIM B COOTBETCTBUU C  LEJBIO
NeATEeNbHOCTH;

e 00OCHOBBIBATh JOCTHKUMOCTH II€JIM BBHIOPAaHHBIM CIOCOOOM Ha OCHOBE
OIICHKH CBOMX BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

e (pukcupoBath u aHAJIN3UPOBATH JTUHAMUKY COOCTBEHHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

5. BnageHue OoCHOBaMH CaMOKOHTPOJSI, CAMOOLICHKH, MPUHITUS PEIICHUN
M OCYUIECTBIICHHSI OCO3HAaHHOTO BbIOOpa B Y4eOHOW U TMO3HABATEILHOM.
OO0yuaronuics CMOXKeT:

e HaOIIOAATh M aHAJTU3UPOBATh COOCTBEHHYIO YUEOHYIO U IMO3HABATEIbHYIO
NEATeNIbHOCTh U JIESITENBHOCTh  JAPYrUX  OOydalIIuxcsi B Mpoliecce
B3aUMOITPOBEPKU;

® COOTHOCHUThH peajibHble U IUIAaHUPYEMbIE pe3yJbTaThl WHAWBHUYaJIbHOU
00pa3oBaTeIbHOMN ACATEILHOCTH U Je1aTh BHIBOIBI,

® [pPUHUMATh pelleHHe B Yy4yeOHONW CHUTyalluM W HECTU 3a HEero
OTBETCTBEHHOCTH;

® CaMOCTOATENILHO OMpPEACNsITh MPUYMHBI CBOETO ycleXa WM HeyclexXa U
HaXOJIUTh CIIOCOOBI BBIXO/Ia U3 CUTYyAI[UU HEYCIIeXa;

® PETPOCIEKTUBHO OMPENENATh, KaKUE JCUCTBUA MO PEIICHUI0 y4eOHOU
3a/laud WIM TapaMeTphl ATUX JACHUCTBUI MPUBEIH K TOJYYEHUIO HMEIOIIErocs
MPOAYKTa Yy4eOHOU AeSTEIbHOCTH;

® JEMOHCTPUPOBATH  MPHUEMBbI  PETYISLUHUH  TCUXOPU3UOIOTUUECKUX/
AMOIMOHAIBHBIX COCTOSHUM I TOCTUXeHUs dPdeKTa ycrnokoeHus (yCTpaHEHUs
AMOIMOHATBHON  HaMpsKEHHOCTH), 3ddexTa BoccTaHOBIEHUST (ociiabieHus
MPOSIBIICHU YTOMJICHHUS), addekra aKTUBHU3ALIUU (MOBBILLICHUS
MCUXO(PU3HOIOTHUECKON PEAKTUBHOCTH).

ITo3naBareabHblie YY]{

6. YMeHue ompeaessTh MOHATHS, CO3/1aBaTh OOOOIIEHUS, YCTaHABIMBATH
aHaJOTUM, KIACCUPUIUPOBATh, CAMOCTOSITENIBHO BHIOUpPATh OCHOBAHUS W
KpUTEpUHU ISl KIaccUu(PUKAIMU, YCTaHABIMBATH MPUUYUHHO-CIIC/ICTBEHHBIE CBS3H,
CTPOUTH  JIOTMYECKOE  pacCyXKJIeHue,  yMo3akiaroueHue  (MHIYKTUBHOE,
JE€YKTUBHOE, 110 aHAJIOTHH) U JIeNIaTh BBIBOJIbI. OOyYarONIUIC CMOXKET:

e oA0UpaTh CJIOBA, CONMOJYMHEHHBIE KIIIOYEBOMY CIIOBY, OMpPEACIISIONIUe
€ro NpU3HaKh U CBOWCTBA,;

® BBICTPaUBATh JOTUUECKYIO IIEMOUYKY, COCTOAIIYI0 U3 KIIOYEBOrO CI0Ba U
COMO/IYMHEHHBIX EMY CJIOB;

® BBIJCTATH OOLMUA TPU3HAK JIByX WJIM HECKOJbKUX TMPEIMETOB WU
SBJICHUN U OOBSICHSATH UX CXOJICTBO;

® 00BEAWHATH MPEAMETHl U SIBJICHUS B TPYNNbl IO ONPEAEIECHHBIM
MpU3HAKaM, CpaBHUBATh, KIaCCU(DUIIMIPOBATH U 000011aTh (DAKTHI U SIBIICHUS;

® BBIJICTISTh SABJICHUE U3 OOLIETO psAJia IPYTUX SIBICHUI;

® OMpeAessITh 00CTOSITENHCTBA, KOTOPBIE MPEIIIESCTBOBAIA BOZHUKHOBEHUIO
CBSI3U MEXKIY SBJICHUSMH, U3 3TUX OOCTOSITENICTB BBIACISTH OINPESSIONINeE,
CrocOoOHbI€ OBITh MPUUUHOW JTAHHOTO SIBJICHUS, BBISBISATH NPUYUHBI U CIEJCTBUS



SIBJICHMU;

® CTPOUTH PACCYKJICHHUE OT OOIIUX 3aKOHOMEPHOCTEH K YACTHBIM SIBIICHUSIM
M OT YaCTHBIX SIBIICHUM K OOIIINM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKJEHHE Ha OCHOBE CpPaBHEHHUS MPEAMETOB M SIBICHUI,
BBIJIENISIS IPU ATOM OOIIIME PU3HAKH;

® U3Jarath MOJYYEHHYI0O HH(POPMAIUIO, UHTEPHPETUPYS €€ B KOHTEKCTE
pelaeMoit 3a1auu;

® CaMOCTOATENIbHO YyKa3blBaThb Ha MHPOPMAIMIO, HYXIAIOMIYIOCS B
MpOBEPKE, TMpeajgaraTh © MPUMEHSATh CHOCO0 MPOBEPKH  JOCTOBEPHOCTH
uH(popMmaImy;

e BepOanu3oBaTh SMOLMOHAIBHOE BIIEUATIICHHE, OKa3aHHOE Ha HEro
HUCTOYHUKOM;

® OOBSCHATH SIBJICHUS, MPOIECCHI, CBSI3U U OTHOILICHHUS], BBISIBIIIEMBIE B X0/J1€
MO3HABATEILHON U MCCIIEIOBATENLCKON JESITENBHOCTH (IPUBOAUTH OOBSICHEHHE C
U3MEHEHHEM (OpMBI MpEeNICTaBICHUS; OOBICHATh, ACTAIM3UPYS WM 0000I1as;
OOBSICHSITB C 3aJJaHHOM TOYKH 3pEHUA);

® BLIBJSITh M Ha3bIBaTh MPUYUHBI COOBITHS, SIBJICHUS, B TOM YHCIE
BO3MOJKHbBIE€ /Han0o0see BEPOSITHBIC MPUUUHBI, BO3MOKHBIEC MOCIEACTBUS 3aJaHHOMN
MPUYUHBI, CAMOCTOSITEILHO OCYIIECTBIISISI MPUUNHHO-CIIE/ICTBEHHBIN aHaIN3;

e JleNaTh BBIBOJI HA OCHOBE KPUTHUYECKOIO aHalM3a Pa3HbIX TOUEK 3PEHUS,
MOATBEPKAATh BBIBOJ COOCTBEHHOW apryMeHTallued WIH CaMOCTOSITEIbHO
MOJIYYEHHBIMHU JTAHHBIMH.

7. YMeHue co3aBarh, IPUMEHSATh U NPeOOPa30BbIBATh 3HAKU U CUMBOJIBI,
MOJEIM M CXEeMbl [ pelieHuss Y4YeOHBIX U TO3HABaTEIbHBIX 3ajad.
OO0yuaronuics CMOXKeT:

e 0003HaYaTh CUMBOJIOM U 3HAKOM MPEIMET U/WIH SIBJICHUE;

® ONpEeACNsITh JIOTUYECKUE CBA3U MEXKIY MpPEeIMETaMU W/WIH SBICHUSMU,
0003Ha4YaTh JaHHBIC JIOTUYECKHUE CBSI3U C TOMOIIbIO 3HAKOB B CXEME;

® CO03/1aBaTh aOCTPAKTHBIN UK pealbHbII 00pa3 mpeaMeTa /Uil SBIICHHUS;

® CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCIOBHUM 3aJauu W/Wiu crocoba ee
pelieHus;

e co3/laBaTh BepOasibHbIE, BEIIECTBEHHBbIE U MH(POPMAIMOHHBIE MOJIEIH C
BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa MJi OMpeNeNieHus crocoda
pelieHus 3aa4i B COOTBETCTBUU C CUTYaIIUEH;

® peoOpa3oBbIBATH MOJEIH C I1EJbI0 BBISIBICHUS OOIIMX 3aKOHOB,
OMPEeNIeNAIONINX TaHHYIO TPEAMETHYIO 001aCTh;

® [EPEBOJUTH CIOXHYIO MO COCTaBy (MHOTOACMEKTHYI0) MH(MOpMALUIO U3
rpadpudeckoro wix (GOpPMaIM30BAaHHOTO (CHMBOJIBHOTO) TIPEJCTAaBICHUS B
TEKCTOBOE, M1 HA00OPOT;

® CTPOUTH CXEMY, AITOPUTM JIEUCTBUS, UCIPABIATH WU BOCCTAHABIMUBATH
HEU3BECTHBIA paHEEe AJIrOPUTM Ha OCHOBE MMEIONIIErocs 3HaHUs 00 OOBEKTE, K
KOTOPOMY MPUMEHSIETCS allTOPUTM;

® CTPOUTH JOKA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT MPOTUBHOTO;

® aHAIM3UPOBATH/PedICKCUPOBATh OMBIT Pa3pabOTKH MW  pean3aiuu



y4eOHOr0 MPOEKTa, UCCIEAOBaHUs (TEOPETUUYECKOT0, IMIIUPUUECKOT0) Ha OCHOBE
MPEVIOKEHHOW TPOOJEMHOM CUTyallMM, MOCTAaBICHHOW WETU W/WIW 3aJlaHHbIX
KpUTEPHUEB OLICHKU MPOAYKTa/pe3ybTara.

8. CwmpbicnoBoe uteHue. O0yJaronuics CMOXKET:

® HaXOJWUTh B TEKCTE TpeOyeMyro HHPopMaIuio (B COOTBETCTBUH C IEISIMU
CBOEH JEATENbHOCTH);

® OPUEHTUPOBATHCA B COJEPKAHUU TEKCTA, MOHUMATh IEJIOCTHBIM CMBICI
TEKCTa, CTPYKTYpUPOBATh TEKCT;

® YCTaHABIIUBaTh B3aMMOCBS3b OINHMCAHHBIX B TEKCTE COOBITHUM, SIBICHUH,
MPOLIECCOB;

® PE3IOMUPOBATH ITIABHYIO UJCIO0 TEKCTA;

® peoOpa3oBbIBATh TEKCT, «IEPEBOMS» €ro B JPYTyH MOJAIbHOCTb,
MHTEPIPETUPOBATH TEKCT (HEXYA0KECTBEHHBIA — YUEOHBIN, HAYYHO-TIOMYJISIPHBIH,
nH(pOpMaIIMOHHBIN, TEKCT non-fiction);

® KPUTHYECKHU OLEHUBATh COAEpKaHue U (OpMy TEKCTa.

9. ®opmupoBaHHWE U PaA3BUTHUE IKOJOTUYECKOTO MBIIUJICHUS, YMEHUE
MPUMEHSTH €r0 B MO3HABATEIbHON, KOMMYHUKATUBHOM, COLUAILHONW MPAKTUKE U
npodeccuoHanbHol opreHTauu. OOy4aromuiicss CMOXKET:

® ONpeAesITh CBOE OTHOIIICHHE K IPUPOIHON Cpee;

® AHAJIM3UPOBAThH BIUSAHUE HKOJIOTHUECKUX (DAKTOPOB Ha Cpeny OOWTaHUs
KUBBIX OPraHU3MOB;

® MPOBOAUTH TMPUYUMHHBIA © BEPOSTHOCTHBIM aHAIN3 HSKOJIOTHYECKHUX
CUTyalui;

® [POTHO3UPOBATh HM3MEHEHHS CHUTYyallMM MPU CMEHE JEUCTBUS OIHOTO
(daxTopa Ha neiicTBUE Apyroro Haxropa;

® PaCIpPOCTPAHITH SKOJOTMYECKHE 3HAHMS U YYaCTBOBATH B MPAKTUUYECKHUX
Jienax 1o 3alluTe OKPYXKarIIel Cpebl;

® BbIpaXaTh CBOE€ OTHOIIEHHE K MPUPOJE YEpPe3  MOJENU, MPOEKTHHIC
padoTHI.

10. Pa3Burne MoTHBaUMM K OBJAJEHUIO KYJIbTypOH aKTUBHOIO
MCIIOIb30BaHUs CIOBApeEl U APYTrUX MOUCKOBBIX cucTeM. OOyJaromuiicss CMOXKET:

® OmpeaensaTh He0OXO0UMbIE KIIFOUEBbIE TOMCKOBBIE CIIOBA U 3aIIPOCHI;

® OCYIIECTBISTH B3aUMOJIEHUCTBHE C AJIEKTPOHHBIMU TOHCKOBBIMHU
CUCTEMAaMHU, CJIIOBapsIMU;

e (QopMHpPOBATH MHOKECTBEHHYIO BHIOOPKY U3 MOMCKOBBIX UCTOYHUKOB
1U1s1 0ObEKTUBU3AIIMU PE3YJbTaTOB MOUCKA;

® COOTHOCHUTH MOJIYYEHHBIE PE3YIbTaThl MOUCKA CO CBOEH JIESITEIbHOCTHIO.

KommyHnukatusubie YVY/|

11. VYmeHue opraHu30BbIBATH y4€OHOE COTPYJHHUYECTBO U COBMECTHYIO
NEATeNIbHOCTh C YYUTENIEM W CBEPCTHUKAMH; paboTaTh WHIUMBHUAYaJbHO U B
rpyIIe: HaXOIUTh OOlee pelieHne U pa3pemarh KOH(JIMKTHI HAa OCHOBE
COTJIACOBAHMS MO3UIUMN U y4eTa UHTEPECOB; (hOPMYIHPOBATH, APIYMEHTUPOBATh U
OTCTanBaTh cBoe MHeHHE. OOy4aIoNUNiCs CMOXKET:

— OIpeaEeNsiTh BO3MOKHBIE PO B COBMECTHOM JA€SATEIbHOCTH;



— Urpath ONPEACICHHYIO POJIb B COBMECTHOMU JIESITEIbHOCTH;

— ONpUHUMATh TO3UIUI0 COOECeHMKA, TOHUMAasl TO3UIIMI0 JPYroro,
pa3iuyaTh B €ro peud: MHEHHE (TOYKY 3pEHHs), 10KA3aTelbCTBO (apryMEHTHI),
(haKThI; TUIIOTE3bI, AKCUOMBI, TEOPHUU;

— ONpenensiTb CBOM  JEUCTBUS U JEUCTBUS MapTHEpa, KOTOPHIE
CrocoOCTBOBAIN WJIM MPEMSATCTBOBAIN MPOTYKTUBHON KOMMYHUKAIIUU;

— CTpOUTHb TMO3UTHUBHBIE OTHOUIEHHUST B  Mpolecce  ydyeOHOM u
MO3HABATEIBLHOMN JEATETbHOCTH;

— KOPPEKTHO M apryMEHTHPOBAHHO OTCTaWBaTh CBOIO TOYKY 3pPEHHUS, B
JUCKYCCUHM YMETh BBIJIBUTATh KOHTPAPTyMEHTHI, nepedpa3upoBaTh CBOIO MBICITh
(B1asieHue MEXaHU3MOM HKBUBAJICHTHBIX 3aMEH);

— KPUTUYECKH OTHOCHUTBHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
MPU3HABATh OIMIMOOYHOCTH CBOEr0 MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH
€ro;

— mOpenjiaraTh aJbTEPHATUBHOE pElICHHE B KOHPIMKTHON CUTYaIlUH;

— BBIICNATH OOUIYIO TOUKY 3pEHUSI B JUCKYCCHH;

— JIOTOBapMBaThCsl O MpaBUJaX M BOMpocax Mg OOCyXKJAeHUs B
COOTBETCTBUH C IOCTABIICHHOM IEpe1 TPYNIION 3a1a4ue;

— OpraHu30BbIBaTh YU4E€OHOE B3aMMOICHCTBUE B TPYIIE (OMpEeAEsITh 00II1e
LETU, PacIpeaeisiTh PO, JOTOBAPUBATHCS IPYT C APYTOM U T. 11.);

— YCTpaHATh B paMKax Juajgora pa3pbiBbl B  KOMMYHHKAIIHH,
00yCJIOBJI€HHbIE HEMOHUMAaHUEM/HENIPUSITUEM CO CTOPOHBI COOECeIHUKA 3ajauH,
(dhopMBI WK COJIepKaHUS TUATIOTA.

12.  YmeHHe 0OCO3HAHHO HMCHOJIB30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBUU
C 3ajayel KOMMYHHKAIlMM IS BBIPAXKEHUS CBOMX YYBCTB, MBICIEH W
nOTpeOHOCTEN ISl TJIAHUPOBAHUSA U PETYJSIIUU CBOEH AESATEIbHOCTH; BIAJCHUE
YCTHOM M IIHCBMEHHOW PEYbI0, MOHOJIOTMYECKOW KOHTEKCTHOM PEYbIO.
OO0yuaronuics CMOXKeT:

® ONpeneNaTh 3aJady KOMMYHHUKAIlMd U B COOTBETCTBUM C HEH OTOUpaTh
peYEBbIE CPEACTBA;

e 0oTOMpATh U UCIOJIH30BATh PEUEBBIE CPEJICTBA B MPOIECCE KOMMYHUKAIIMU C
JIPYTUMU JIOIbMU (IHAJIOT B TIape, B MaJION Tpynime u T. 1.);

® TIpEACTaBIsATH B YCTHOM WM NHUCbMEHHOM (opMe pa3BepHYTHIM IUIaH
COOCTBEHHOM JIESITEILHOCTH;

e co0JII0aTh HOPMBI MYOTMYHOM peuu, PEriaMeHT B MOHOJIOTE U IUCKYCCUU B
COOTBETCTBUH C KOMMYHUKATUBHOM 3aa4el;

® BBHICKA3bIBaTh U OOOCHOBBIBATH MHEHHUE (CYXKJICHHE) U 3alpallliBaTh MHEHUE
napTHepa B paMKax JIMaJiora;

® [pUHUMATH pEIICeHHWE B XOJ€ Jualora ¢ COrJacoBbIBaTH €ro C
co0ecCeTHUKOM;

® CO3/1aBaTh NUCHMEHHBIE «KJIUIIMPOBAHHBIE» M OPUTHMHAIBHBIE TEKCTHI C
HCIIOIb30BaHUEM HEOOXOIUMBIX PEUYEBBIX CPEJICTB;

® UCIOJb30BAaTh BepOaJbHBIE CpENCTBa (CPEACTBA JIOTUUECKOW CBS3M) A
BBIJICJICHUSI CMBICIIOBBIX OJIOKOB CBOETO BHICTYIUICHUS;



® UCIOJb30BaTh HEBepOalbHBIE CpEJICTBA WM HAIJISIAHBIE MaTepUabI,
MOATOTOBJIEHHBIE/OTOOPAHHBIE MOJ] PYKOBOJACTBOM YUMTEJIS;

e jenaTh OLIEHOYHBIM BBIBOJ O JOCTHKEHUU 1EIW KOMMYHHKAIMU
HEMOCPEACTBEHHO  TIOCJI€  3aBEpPIICHUS] KOMMYHUKATUBHOIO KOHTaKTa U
00OCHOBBIBATH €TO.

13. ®opMupoBaHHE€ ¥  pa3BUTHE KOMIETEHTHOCTH B  00JacTH
UCIOIb30BaHUsl HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUU (manee —
HKT). O6yuaromuiics CMOXET:

® [[CJICHANpPABICHHO HCKaTh W HCHOJIb30BaTh WH()OPMAIIMOHHBIE PECYPCHI,
HEOOXOUMBIE ISl PeIIeHUS] YIeOHBIX U MPAKTUUECKHUX 3aJ1a4 ¢ IOMOIIBIO CPEJICTB
HUKT;

® BbIOMpaTh, CTPOUTh U HCIOJB30BaTh aJIEKBaTHYIO WH(OPMAIIMOHHYIO
MOJIeNb JJIsSl IEpelaud CBOMX MBICIEH CpPEeJCTBAMH €CTECTBEHHBIX U (hOpMaJIbHBIX
S3bIKOB B COOTBETCTBUU C YCIOBUSIMH KOMMYHUKAIIUU;

® BBIJICIATh HMH(POPMAIMOHHBINA aCMEeKT 3a7adyd, OIEepUpPOBATH JTaHHBIMHU,
MCII0Ib30BaTh MOJIENIb PEIICHUS 3a]1a4u;

® UCIOJb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHUU (BKJIOUYasi BHIOOP aJ€KBATHBIX
3a/1au€ MHCTPYMEHTAIBHBIX MPOTPAMMHO-aNNapaTHBIX CPEJICTB U CEPBUCOB) IS
penieHrs UHPOPMAIMOHHBIX 1 KOMMYHUKAIIMOHHBIX YU4€OHBIX 3a/1a4, B TOM YHUCIIE:
BBIYHMCJICHUE, HAlUCAaHUE JOKIA0B, pedepaToB, CO3JaHUE MPE3EHTALUN U JIp.;

® UCIOJb30BaTh UH(OPMALIUIO C YUETOM 3TUUECKUX U IPABOBBIX HOPM;

e co3laBaTh WH(MOPMAIIMOHHBIE PECYpChl Pa3HOTO THUIMA W JJS Pa3HbIX
ayIUTOpui, coOMI0aaTh UH(POPMAIMOHHYIO TUTUEHY U MpaBUiia HHPOPMAIIMOHHOM
0€30MacHOCTH.

npeomemuule:

® UMETh TMPEJCTABICHUS O MaTeMaTHMKe Kak O METOAE€ IO3HaHUS
JEUCTBUTEIILHOCTH, TTO3BOJISAIONIEM OIMUCHIBATH U M3Yy4aTh peajibHbIE MPOLECCH U
SBJICHUS;

® paboTaTh ¢ yueOHbIM MaTEeMaTHYECKUM TEKCTOM (aHAM3UPOBATh, U3BJIEKATH
HE0OX0quMYI0 WH(OpPMaIMIO), TOYHO M TPaMOTHO BBIPAXKaThb CBOU MBICIU C
MPUMEHEHUEM MAaTeMaTUYECKOW TEPMUHOJOTMM UM CUMBOJIMKH, MPOBOJUTH
KJaccupuKaluu, JOTHYecKue OOOCHOBAaHUSA, 0KAa3aTeIhCTBA MaTEMaTHUYECKUX
YTBEPKICHUN;

® BIIAJIETh T€OMETPUUYECKUM SI3BIKOM; PA3BUTHE YMEHUS UCIOJIb30BaTh €T0 JJIs
OMHUCAHUs MPEIMETOB OKPYXKAIOIIEr0 MHUpA; pa3BUTHE MNPOCTPAHCTBEHHBIX
MpEeACTaBICHUN, HW300pa3UTENbHBIX  YMEHHM, HABBHIKOB  T'€OMETPHUUYECKUX
MMOCTPOEHUI;

® UMETh CHCTEMAaTHYECKHE 3HAHUS O IUJIOCKMX (Urypax M UX CBOMCTBaX,
MPEICTABIECHUN O MNPOCTEHMIINX MPOCTPAHCTBEHHBIX TENAX; pPAa3BUTHUE YMEHUU
MOJICIUPOBAHUSI PEANIbHBIX CUTYallUd Ha S3bIKE T'E€OMETPUHU, HUCCIIEIOBAHUS
MMOCTPOCHHOM MOJIEIN C HUCIOJIB30BAHUEM T'€OMETPUUECKUX MOHSITHUH U TEOPEM,
amnmnapara ajareOpbl, pelieHUs] TEOMETPUUECKUX U MPAKTUUECKUX 3a/1ay;

® [IPUMEHSTH U3YUYEHHBIE TTOHSATHUSI, PE3yJbTAaThl, METObI JJI PEUICHUS 3a7a4
MPAKTUYECKOTO XapakTepa M 3aJad U3 CMEXKHBIX JUCIUIUIMH C HCIOJIb30BAHUEM



MpU HEOOXOJMMOCTH CIPABOYHBIX MAaTEPHANOB, KOMIIBIOTEpPA, IMOJIH30BATHCS
OLIEHKOM W MPUKHUJKON IIPU MPAKTUYECKUX pacuérax;
e 00s1aiaTh UHGOPMAITMOHHOMN U AJITOPUTMUUYECKON KYJIbTYpOHU.

Conepxanune yueOHOro npeamera

DJieMeHThbl TEOPUH MHOKECTB M MATEMATHYECKOIi JTOTHUKHU

Cornacio ®I'OC ocHOBHOTO 001Iero oOpa3oBaHUs B KypC MaTeMaTHKU
BBeJICH paszen «JIoruka», KOTOphId HE MpearnoiaraeT JOMOJTHATEILHBIX YaCOB Ha
W3YYCHUH ¥ BCTPAMBACTCS B pPa3jIMYHBIE TEMBI KypCOB MAaTEMaTUKH W
MpeIBapseTCs O3HAKOMIICHHEM C 3JIEMEHTAMU TEOPUU MHOXKECTB.

MHo:xecTBAa 1 OTHOLLIEHUSA MEKIAY HUMH

MHO)KCCTBO, xapakmepucmudeckKkoe CBOUCMBO MHoOoIHcecmea, DOJICMCHT
MHOKCCTBA, nycmoe, KOHEUYHOoe, OecKkoHeunoe MHONCeCmao. [TogMHOKECTBO.
OTtHomeHue MNPUHAAJIC)KHOCTH, BKIIIOUCHMA, PAaBCHCTBA. DJIEeMEHTBI MHOZKECTBA,
CIIOCOOBI 3aJaHusd MHOXCCTB, padcCHno3HABAHUE NOOMHOJICECM8 U INeMEeHMO8
NOOMHOINCECME C UCNOIb308AHUCM Kpy2o6 SzZJzepa.

Onepanumn HAJT MHOKECTBAMU

[lepeceuenne u 00bEAMHEHHWE MHOXECTB. Paznocmb  MHOdMCECMS,
oononHenue MHodcecmea. HMumepnpemayus onepayuii HAO MHOMCECMBAMU C
nomMowbio Kpyeos Jiepa.

DJIeMeHTbI JIOTUKH

Onpenenenue. YTBepkIeHUA. AKCHOMBI M TEOpeMbl. JOKa3aTenbCTBO.
JlokazaTenbCcTBO OT NpoTUBHOTO. Teopema, oOpatHass npanHoul. [lpumep u
KOHTPIIpUMED.

Bbicka3bIBaHus

WCTHHHOCTP MW JOKHOCTHb  BBICKA3bIBAHUSL. Cnooicuvie  u npocmsole
6bICKA3blI6AHUA. Onepauuu HAO BbICKA3LIBAHUAMU C UCNOAb30BAHUEM N0CUYECKUX
CBA30K: U, U, He. Yciosnvie 8biCKa3bl8aHUA (MM?ZJZUKCZL;MM).

I'eomerpuuyeckue purypbl

Durypsl B reoMeTpUN U B OKPYKAIOLIEeM MHUpe

I'eomeTpuueckas durypa. dopMUpOBaHUE IIPEICTABICHUMN 0
METaIpeIMETHOM MOHATUU «PUTypay.

Touka, JnHMHUA, OTPE30K, IpsAMas, Jyd, JIOMaHas, IIOCKOCTb, YIOJI,
OucceKkTpuca yria u €€ CBOICTBa, BUIbI YTJIOB, MHOTOYT'OJIbBHUKH, KPYT.

OceBasg cummerpusi reomerpuueckux ¢uryp. LleHTpanbHas cumMMeTpus
F€OMETPUYECKUX (HUTYD.



MHOroyroJbHUKH

MHOroyrojibHMK, €ro 3JIEMEHTBI M €ro cBoWcTBa. Pacrno3HaBaHue
HEKOTOPBIX MHOIOYTOJIBHUKOB. Buinykivie u HegblnyKivie MHO20)20bHUKU.
IIpaBuiIbHBIE MHOTOYTOJIBHUKH.

TpeyronpHuku. Beicota, Meauana, OucceKkTpuca, CpenHsAs JIUHUS
TpeyrojibHUKa. PaBHOOEAPEHHBI TPEYrojJbHUK, €ro CBOMCTBA U IPU3HAKU.

PaBHOCTOpOHHNMI TPEYrOJIbHUK. IIpAMOYTOIIBHBIH, OCTPOYTOJIBHBIN,
TYHNOYTOJIbHBIM TpPEYroJbHUKH. BHemHue yrael TpeyroiabHuka. HepaBeHCTBO
TpEyroJIbHUKaA.

UYetsipéxyronpuuku. Ilapamnenorpamm, poMO, MNpSIMOYTrOJbHHUK, KBaapar,
Tpaneuusi, paBHoOenpeHHas Tpanenus. CBoiCcTBa U MPU3HAKYU NapajliesiorpaMmma,
pomba, IpsIMOYTOJIbHUKA, KBaJIpaTa.

OKpy:KHOCTB, KPYT

OKpy’>KHOCTB, KPYT, UX 3JIEMEHTBl U CBOWCTBA; LICHTPAJbHbIE U BIIMCAHHBIE
yrasl. KacatenbHast u cexkywjas K OKPYXHOCTH, ux ceolicmea. BrucaHHblE H
OIMCAaHHBIE OKPYXXHOCTHU NIl TPEYTOJBHUKOB, YeMbIPEXY20NbHUKOS, NPAGUTLHBIX
MHO20)207TbHUKOS.

I'eomeTpuueckue purypsl B mnpocTpancTse (00bEMHBIE Tej1a)

Mnozoepannux u ez2o anemenmul. Hazeanus MHO202PAHHUKOG C pPA3HbIM
NoJI0JCeHUeM U Koauyecmeom cpaueti. IlepBUUHbBIE TIPENCTABIEHUS O NUPaMUIE,
napajienenuneae, npusme, chepe, mape, UAIUHIAPE, KOHYCE, UX DJIEMEHTaxX U
MPOCTEUIIINX CBOMCTBAX.

OTHoOmEeHus
PaBencrBo ¢puryp
CgolicTBa paBHBIX TPEYroOJbHUKOB. [I[pr3HAaKKN paBEeHCTBA TPEYTOJILHUKOB.

I[MapanieJbHOCTh NPAMBIX
[Ipu3Haku M CBOWMCTBaA MapaICIbHBIX OPSMBIX. AKCUOMA NAPANIEAbHOCTU
Eexnuoa. Teopema Daneca.

[HepneHauKyasipHbie NPSAMbIe

[Ipssmori  yrois. IlepneHaukyissp K TnpsMou. HaknoHHasg, nDPOEKLUS.
CepennHHbld  nepneHAUKYIsp K  orpe3ky. Ceoucmea u  npusHaxu
nepneHOUKyIAPHOCMU.

Ilooooue

Ilponopyuonanvuvie ompesku, nooobue gueyp. I1o0006HbIe mpey2onbHUKU.
Ilpusnaxu noooobus.

B3anMHoe pacnosioxkeHne psiMOi H OKPYKHOCTH, 08YX OKPYHCHOCEN.

HN3mepeHus M BBIYUCICHUSA
BeanuunHbl



[lonsatne Bemnuuubl. JlnuHa. W3Mmepenue nnuHbl. EAVHULBI W3MEpPEHUS
nnvHbl. BennuuHa yria. I'pagycHas Mepa yria.

[lonsiTue o muomaau I1iockod ¢Gurypsl u e€ cBoiMcTBax. l3mepeHue
romanen. EnuHuIbI n3MepeHus Ionaau.

[IpencraBnenue 00 00bEME U ero cBoicTBax. M3zmepenue o0béma. EnuHutib
U3MepeHus: 00BHEMOB.

N3mepennsi u BHIYUCIEHUSA

NHcTpyMEHTHI Il U3MEPEHUN W TOCTPOCHUM; U3MEPEHUE U BBIUYHMCIICHHE
VIJIOB, JUIMH (paccTosiHUi), miomaneid. Tpuronomerpudyeckue QyHKIUH OCTPOTO
yriia B MPSMOYTOJIBHOM TPEYTOJbHUKE TpucoHomempuyeckue QyHKyuu mynozo
yena.  BbluucineHue — 3JI€MEHTOB — TPEYrOJBHUKOB € HUCIOJIB30BAHUEM
TPUTOHOMETPUUYECKUX  COOTHOIICHU. Dopmynbl IUIOMAAN  TPEYTroJbHHUKA,
napauiesiorpaMmMa M €ro 4YacTHhIX BHUAOB, (GOPMYJbl JJIUHBI OKPYXXHOCTH U
mwiomanau kpyra. CpaBHeHHe W BblumMcieHue mmiomaaeil. Teopema Iludaropa.
Teopema cumnycos. Teopema KOCUHYCO8.

Paccrosinus
Paccrosane wmexny Toukamu. PaccTosHME OT TOYKHM [0 TPSMOM.
Paccmosnue meancoy gueypamu.

I'eomeTpuyeckue mMocTpoeHU

['eomeTpuueckue MOCTPOEHUS NIl WIITIOCTPAIIMM CBOMCTB T€OMETPUUYECKUX
duryp.

NHcTpyMeHTBl 118 TOCTPOEHUN:  IUPKYJdb, JIMHEWKA,  YTOJbHUK.
Ilpocmetiwue nocmpoenus yupKyrem u JUHEUKOU. NOCMpoeHue OUCCeKmpUcsl
yena, nepneHOUKyIapa K npsamou, yeid, pagHo2o OAHHOMY,

Ilocmpoenue mpey2onbHUK08 no mpém CmopoHam, 08YM CHIOPOHAM U Y2y
MeHCOY HUMU, CIOPOHE U 08YM NPUNLEHCAWUM K Hell Y2aaM.

lenenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomeTpuueckue npeodpazoBanus

IIpeoOpa3zoBanust

[lonsitue npeoOpazoBanusi. [IpencraBieHue 0 MeTanpeIMETHOM MOHSITHU
«peobpazoBanue». [looobue.

JABuKenust
OceBasg W IIeHTpaJibHAsE CUMMETPHS, NOBOPOmM U NAPANIENbHbIU NepPeHOC.
Kombunayuu osusicenuti na niockocmu u ux coticmad.

BeKTOopbl M1 KOOPAMHATHI HA IVIOCKOCTH

BexkTopsl

ITondaTne BekTOpa, AEUCTBUSA HAJ BEKTOPAMH, HCIOJb30BAaHUE BEKTOPOB B
bu3MKe, paznoxcenue eKmopa Ha cocmasisaoujue, CKauApHoe npou3geoeHue.



Koopaunarsl

OCHOBHBIC TIOHATHUS, KOOPOUHAMbBL BeKMOPA, PACCMOAHUE MENCOY MOUKAMU.
Koopounamui cepedunvt ompeska. Ypasnenus gueyp.

Ilpumenenue 6exkmopo8 u KoopouHam Ol peuleHus NnPOCMetuuiux
2eoMempuyecKux 3a0a.

HUcTopusi MaTeMaTuKH

Bosznuxnogenue mamemamuxu kax umayku, smanvl e€ pazsumus. OcHosHble
pazoenvl mamemamuku. Buidarowuecs mamemamuku u ux 6xk1a0 8 pazgumue
HAYKU.

llosisnenue  memooa Koopounam, N0360A510UL€20 nepegooumu
ceomempuyeckue 0o6vekmol Ha A3vlk aneeopwvi. P. Jlexapm, I1. @epma. [Ipumepoi
PA3UUHBIX CUCTEM KOOPOUHAM.

Om 3emnedenusi k ceomempuu. [lugpazop u eco wrxona. @anec, Apxumeo.
Inamon u Apucmomens. [locmpoenue npaguibHbIX MHO20Y201bHUKOS. Tpuccexyus
yena. Keaopamypa kpyea. Yoeoenue xyba. Mcmopus uucna m. 3onomoe ceueHue.
«Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuii. Ucmopus namoeo nocmyniama.

T'eomempuss  u  ucxkyccmeo.  ['eomempuueckue  3aKOHOMEPHOCMU
OKpYHCAIOULe20 MUpQ.

Acmponomus u ceomempus. Ymo u kaxk ysuanu Anaxcaeop, Ipamocgen u
Apucmapx o pasmepax Jlynoi, 3emnu u Connya. Paccmosanus om 3emau 0o Jlynol u
Connya. Mzmepenue paccmosinus om 3emnu 0o Mapca.



TeMmaTuueckoe INIAHUPOBAHHUE
C onpeacjacHueM OCHOBHbIX BU/10B y‘lEﬁHOﬁ HEATCJIBbHOCTHA

Tematnueckoe MIAHUPOBAHUE pEATU3YET OAMH U3 BO3MOXHBIX MOJXOJOB K pacHpeieeHUuI0 M3yd4aeMoro Marepuana
nuHun ydeOHo-Metoguueckux komruiekcoB (YMK) «I'eometpusi» (aBTophl: ATtanacsH JI.C., byry3zos B.®., Kagomues C.b. u

zp.).

OHO He HOCHUT O00fA3aTEIBLHOIO XapakTepa U HE MCKIIOYAaeT BO3MOXKHOCTEM HMHOTO paclpeleieHus CoJepKaHus.
CocraBuTtenu pabouux NOporpaMM MOTYT 1O CBOEMY YCMOTPEHHIO CTPYKTYpUpPOBaTh Y4eOHBIA MaTepual, ONpeaeisTh
MOCJIEI0BATENILHOCTD €r0 U3yUYEHHUS, PACIIUPEHUST 00beMa COIepKaHMUs.

B mnpuMmepHOM TeMaTH4YeCKOM IUIAHUPOBAHMM pa3/iesibl OCHOBHOTO COJIEp)KaHHS pPa30UThl HAa Y4YeOHbIE TEMbI B
MOCJIeI0BATEILHOCTU UX U3YUEHHS 10 yueOHuKy ['eomeTpus. 7-9 kmacchl : yuel. s o0ieo0pa3oBaT. OpraHu3aluii ¢ Opuil. Ha
anextpoH. Hocutene/ [JI.C. Aranacsan, B.®. byry3os, C.b. Kagomiies u ap.]. — 3-e uza. — M : IIpocBemenue, 2014 — 383 c. : ui.

7 xkJj1ace
Howmep HaumenoBanue OCHOBHOE coAepKaHUE KomnuecTBo XapaKTepUCTHUKA
TJIaBbl/ riaBel/maparpada 4acoB OCHOBHBIX BUIOB yueOHOM
naparpada eI TEIbHOCTH
I'naBa I HauanbHble reoMeTpuyecKre CBEICHUS 13 OnepupoBaTh Ha 0a30BOM YPOBHE
1,2 [Ipsimas m otpesok. JIyu | 'eomerpruueckas durypa. 3 MOHATUAMU: IIpsAMasi, OTPE30K, Jyd,
Y YyroJ dopMUpPOBAHUE NPEACTABIECHUN O yroj, OpsAMOM W TYIIOW, OCTpPBIM,
3 CpaBHEHHME OTPE3KOB U | METAIPEIMETHOM MOHATUU 1 pa3BEpHYTHIN yTOII, rpanyc,
YTJIOB «purypa». Touka, TUHUS, OTPE3OK, rpajycHas mepa yria, OuccekTpuca
4,5 H3mepeHne 0Tpe3KOB. npsiMasi, Jyd, IUIOCKOCTb, YTOJL, 4 yIrila  CMEXHBIE U BEPTUKAIbHBIE
M3mepenue yrios OuccekTpuca yria u e€ CBOICTBa YIJIBL, TIEPIEHAUKYIISIPHBIE MOPSIMBIE,
6 [lepreHAuKyIIpPHBIE BUAbl YrioB IIoHSATHE BEIWYMHBL 3 MEePIEHANKYIAPHOCTh MPSIMBIX,
PSIMBIE JlnuHa. N3mepenne JUTVHBL. YIJIBL MEXAY MPSIMBIMH, CEpPEeAuHA
Pemenue 3amau Enuaunel  u3MepeHuss  UIMHBL OTpe3Ka; MU3BJIEKATh UHPOPMAIUIO O

Kontponbnas pabora Ne 1

Benuunna yrma. ['pagycHas mepa

r€OMETPUYECKUAX burypax,




yria. HNHCcTpyMEHTHI TS

M3MEpPEHUH, U3MEPEHNUE 151
BBIUHCIICHUE VTJIOB, JUTUH
(paccTosiHmin). [Ipssmoit  yrom.
[lepnieHauKynsipHbIC MIpsSIMBIE.
Ceoticmea u NpU3HAKU
nepneHoOUKyIapHOCMU.

Bosznuxnosenue mamemamuxu xax
HAyKu, omansl e€é  pazeumus.
OcHosuble pazoenvl Mamemamuxu
Om 3emnedenuss Kk 2eomempuu.
«Havanay Eexnuoa.

MPEACTaBICHHYIO Ha 4YepTekax B
SBHOM  BHUJIE, NPUMCHATH  JUIA
pelieHus 3aJad  TeOMETPHUYCCKHUE
(haKThI, eCIH YCIIOBHS ux
NPUMCHCHHMS  3aJaHbl B  SBHOH
dbopMe; HCIONB30BaTh  CBOMCTBA

F€OMETPUUYECKUX buryp TUIS
pemeHus THUITOBBIX 3ajad4,
BO3HUKAIOIIUX B CHUTYyaIUIX
MOBCEIHEBHOU JKU3HU, 3aJ1a4
MPAKTUYECKOTO COJZIEPKaHUS;
BBIIIOJIHSTh U3MEPEHUE JIJINH,

pacCTOSHUW, BEJIWYMH VYIJIOB, C
MOMOIIPKD  HMHCTPYMEHTOB  JUJIA
A3MEPEHUMN IUTAH 51 YIJIOB;
n3o0paxaTb  TUIOBBIE  IUIOCKUE
burypsl OT pyKH U C TMOMOIIbBIO
UHCTPYMEHTOB; (QopMynupoBaTh U
O00OOCHOBBIBaTh  yTBEPKACHUS O
CBOMCTBaxX CMEXHBIX 51
BEPTUKAJIBHBIX VYIJIOB, O CBOWCTBE
JIBYX MPSIMBIX NEPHEHIUKYISPHBIX

TPEThEH. Onepuposampw
npeocmagieHusmMu 0 OluHe Kak
geIUYUHE; onepuposams

NOHRAMUAMU, nepneHéuKyﬂﬂpHocmb
NPAMbLX, V2Jlbl Meofcdy NPAMbBIMU.

I'nmasa I1

‘ TpeyronsHuku

17

OnepupoBaTh Ha 0a30BOM YpOBHE




1 [TepBsrit MIPU3HAK
paBEeHCTBA
TPEYrOJIbHUKOB

2 Mennansl,
OMCCEKTPUCHI U BBICOTHI
TpPEYroJIbHUKA

3 Bropoii wu  Tperuit
MpU3HAKA  PABEHCTBA
TPEYTOJIbLHUKOB

4 3ajauv Ha NOCTPOCHUE

Penrenue 3amag

Tpeyronbauku. CBOWCTBa pPaBHBIX

TPEYrOJIbHUKOB. [Tpu3naku
paBeHCTBA TPEYTrOJIbHUKOB.
Teopemsl. Jloka3arenbCcTBo.
[Tepnenaukynsp K MPSIMOI.
Haxmonnas, mnpoekuus. Bricora,
MeauaHa, OuccekTpuca
TpeyroiabHuka.  PaBHOOEIpEHHBIM
TPEYTOJIBHUK, €ro CBOMCTBA.
PaBHOCTOpOHHMIT TPEYrOJIbHUK.
OKpYy»XHOCTb, €€ DJJIEMEHThl U
CBOWCTBA. OnpeneneHue.
YT1BepKaeHUS. ['eomeTpuueckue

MOCTPOCHUSI  JJI  WJLTIOCTPAIUU
CBOMCTB reOMETpUYECKUX QUryp.

NucTpyMeHTBl 111 TMOCTPOEHUM:
UUPKYJIb,  JIMHEHWKa,  yrOJbHUK.
Ilpocmeiiwmue nocmpoeHus
YUpKyaem u JUHeUKou: nocmpoenue
ouccexmpucol yena,

MTOHATUSIMMU: TPEYTOJIbHUK,
paBHOOEIPEHHBI TPEYTrOJIbHUK,
PaBHOCTOPOHHU I TPEYTOJIbHUK,
BEPILIMHBI, CTOPOHBI, yrol W
MEPUMETP TPEYTrOJIbHUKA, PAaBHBIC
TPEYTrOJIbHUKH, MeIraHa

OuCceKTpuca BbICOTa TPEYTOIbHUKA,
OKPYXHOCTb, LIEHTP paguyc Xopaa

TuaMeTp OKPY>KHOCTH,
MePIEHIUKYJIISP K MPSIMOM;
W3BJIEKATh uH(opMaIuio 0

TPEYroJlbHUKaX W  OKPYXKHOCTH,
MPEACTaBICHHYI0O Ha dYepTexax B
SBHOM  BHUJE; TNPUMCHATH  JJIS
pelieHusT 3aJad  TeOMETPUUYECKUE
(baKThI, eciu YCIIOBUS ux
MPUMEHEHUsT 3aJaHbl B  SBHOU
dbopme; n300paxaTh TPEYrOIbHUKHU
U WX DOJIEMEHTHl OT pPyKH U C
TTOMOIIHIO WHCTPYMEHTOB;




Konrtponbnas padota Ne 2

NepneHouKyIapa K npsamou, yeid,
PABHO20 OAHHOMY.

BBITIOJIHSTh MPOCTEUIIINE
MMOCTPOEHUS Ha MECTHOCTH,
HEOOXOJUMBbIE B peaJbHOU KU3HU;
NPUMEHAMNb ceomempuyeckue

Gdaxkmol 015 peuwreHus 3a0ay, 8 mom
yucie, Npeonoa2arouux HecKoibKo
wazo6 pewienuss, opmyiuposams 8
npocmenwux Ccay4asax ceoucmea u

NPU3HAKU mpey201bHUKO8;
00KA3b168AMb eeomempuyeckue
VMBepHCOeHUs: meopembl 0
NPUBHAKAX pasencmaea
mpey201bHUKOS, meopemy 0
nepneHouxyiape K npsamotl,
meopembl ) ceolicmee
PABHOOEOPEHH020  MpeYy2ONbHUKA,
61ademow CManoapmuoll
Kaaccugurayueti.  mpeyeoibHUKO8,
UCNONIL308AMD ceolicmea
2eomMempuyecKux Quzyp ons

peuernus 3a0au npakmu4eckozco
xapakmepa u 3a0a4 U3 CMENCHbIX

OUCYUNTIUH, onepuposamu
NOHAMUAMU 2e0MempuUYecKux
Queyp; U381eKams,
UHmMepnpemuposanmy u

npeobpaszoevieams UHGOpMaAYUw o
2eoMempuiecKux Queypax,




npedcmaeﬂeHHyio Ha 4Yepmeoacax,
M306p619f€61n’lb ceomempudeckue
ngZypbl no meKkcmoeomy u

CUMBOJILHOMY ONUCAHUIO;, CBOOOOHO
onepuposamo Uepmé*CHbIMU
UHCIMPYMEHMAMU 8  HECAO0NCHBIX
CY4asx;, BbINOJHAMb HOCMPOCHUS]
Mmpey2obHUKOS, NPUMEHSMb
omoenbHble Memoobl NOCMPOEHULL
YupKyiem u JUHEUKou U nposooums
npocmetiwiue UCCIe008aHUsL YUCTA
peuleHull;, 8bINOJHAMb Npocmeuuue
nOCMpOoeHUst Ha MeCmHOCMU,
HeobXooumble 8 peanvbHOU JHCUZHU,
oyeHusamv  pamepvl  pPeanbHblxX
00beKmo8  OKpyodicarueco  Mupa,
usobpadxcams  Mmunosvie  NiOCKuUe
Quzypel ¢ nomowplo NPOCMeUuUx
KOMNbIOMEPHLIX UHCIPYMEHNO8

I'maBa IIl | [TapannensHble IpsAMBbIE 11
1 [Ipusnaku [TapannenpHOCTH MPSMBIX. 3
napajyieabHOCTH  IBYX | [Ipu3Haku 151 CBOICTBA
MPSIMBIX MapajuieNIbHbIX MPSMbBIX. AKCHOMBI.
2 Axcuoma Axcuoma napanieibHocmu 5
napauleabHBIX NpsaMeIX | Eexnuoa.  Teopema,  oOparHas
Pemenue 3agau JITAaHHOM. JloxazaTeabCTBO oT 2

OmnepupoBaTh Ha 0a30BOM ypOBHE
MOHATHSIMHU: apauIeIbHOCTh
MPSMBIX, HaKpecT JexKaIme,
OJITHOCTOPOHHHE U COOTBETCTBCHHBIC
YTJIbI, aKCHOMBI TEOMETPUH, TEOpEMa
oOpaTHass JaHHOHW; WCIIOJIL30BAThH
OTHOIICHHUS TUIS peIIcHUs




KonTponpaas padota Ne 3 npotuBHoro. Ceoticmea u npusHaKu 1 MPOCTEHIIINX 3a/1a4, BOBHUKAIOIINUX B
nepneHOUKyIAPHOCMU. peanpHON  JKM3HH; HCIOJb30BaTh
Buvioarowuecas mamemamurxu u ux CBOMCTBa TE€OMETPUUECKUX (UTyp
8K1A0 68  pazeumue HAYKU. (mapayiieabHbIX  MPSIMBIX) TUISt
H.U.Jlobauesckui. Hcmopus pelIeHus TUIIOBBIX 3a1ad,
nAmo20 nocmyaama. BO3HUKAIOIIUX B CUTYyaIUsAX
MOBCEIHECBHOM JKU3HHU, 3aJ1a4
IIPAKTHYECKOTO COJZIEpKaHMS;
onepuposamuo NOHAMUAMU

NapanieibHoCms NPAMbIX.
I'maBa IV | CooTHOIIEHUST MEK1Y CTOPOHAMHM M YIJIIaMH TPEYTOJIbHUKA 20 OnepupoBath Ha 0a30BOM YypOBHE
1 Cymma yrioB | BHemHue  yriiel  TpeyroJIbHHUKA. 2 MIOHATUSAMMU: MPSMOYTOJbHBIMN,
TpEeYyrojabHUKa IIpAMOYTOJIBHBINA, OCTPOYTOJILHBIM, OCTPOYT'OJIbHBIN, TYIOYTOJIbHBIN
2 CooTHolIeHUST  MEXAY | TYIOYTOJIbHBIN TPEYTrOJIbHUKHU. 3 TPEYrOJIbHUKH,  BHEIIHUE  YIJIbI
CTOpoHAaMU U yrjamu | PaBHOOEIPEHHBIN TPEYrONbHUK, €r0 TpPEeyrojibHUKa, PaBEHCTBO (Uryp,
TPEYTroJIbHUKA MPU3HAKHU. HepaBenctso paBHBIE ¢burypsl, PaBEHCTBO
Pemenue 3amau TPEYTOJIbHHUKA. [Tpuznaku 2 TPEYrOJIbHUKOB;, TNPUMEHATh  JJIS
Kontponbnas pabora No 4 paBEHCTBA TPEYTOJIbHUKOB. 1 pemieHus 3amad  T€OMETPHUYECKHUE
3 [IpAMOYTOJIEHEIE Paccrogane  MexIy  TOYKaMH. 5 (dakTsl, €CIH yCJIOBHS ux
TPEYTOJILHUKU PaccrositHue OT TOYKM 1O TPSMOM. NPUMEHEHUS  3aJaHbl B  SIBHOU
4 [loctpoeHue Paccmosanue meoxcoy  gueypamu. 2 dbopme; HCTHONB30BATH  CBOMCTBA
TpeyroipHHKa 1o Tpem | [locmpoenue  mpeyzonbhukog  no r€OMETPUUECKUX buryp TSt
3IeMeHTaM MpEmM cmopoHam, 08yM CHOPOHAM U peneHus THUTIOBBIX 3ajiad,
Pemenue 3amau Veny mexcoy HuMu, CmopoHe U 08yM 3 BO3HUKAOIIUX B CUTYyaIUsAX
KonTpossHas paGota Ne 5 npuaeNcauiuM K Het yeanam. 1 ITIOBCETHEBHOM JKUA3HU, 3a1au
IIPAKTHYECKOTO COJZIEpKaHMS;
W3BJICKATh uH(opMaIuio 0
r€OMETPUYECKUX dburypax,




MPEICTABICHHYI0 Ha YepTexax B
SBHOM BHJIE; HCTIOJIb30BaTh
OTHOILIEHUS TSt peleHus
MPOCTEUIIINX 3a]1a4, BOZHUKAIOIINX B
peallbHOM  KW3HU; BBITIOTHSI Th
W3MEpPEHUE [JIMH, PACCTOSTHUM, C
MOMOIIBKD  WHCTPYMEHTOB s
U3MEpPEeHUuN  JUIMH;  U300paxkaTh
MPSMOYTOJbHBIA,  OCTPOYTOJIbHBIMN,
TYIIOYTOJIbHBI  TPEYTOJbHUKH, OT
PYKH U C IOMOUIIbIO HHCTPYMEHTOB;

BBITIOJIHSTh MPOCTEUIIINE
MTOCTPOEHUS Ha MECTHOCTH,
HEOOXOJUMbIE B pealbHOW >KU3HHU.
Onepuposamb NOHAMUAMU

2eoMempuyecKkux ueyp, pagencmeo
Quayp, pasnvle ueypwl, paseHcmeo
Mpey2obHUKOS, NPUMEHSMb
2eomempuyecKue gaxmol o
peuwieHuss  3a0ay, 6 MmMOM HUCIe,
npeonoNazarouux HecKojIbKO Uazos
peuieHus1; gopmynuposamo 8
npocmenwux Ccuy4asax ceoucmea u
npuzHaku  gueyp,  00Ka3vleamb
2eomempuyecKkue  Ymeepi#COeHUsL:
meopemy 0 cymme yenos
mpey2obHUKa, meopemy 0
COOMHOULEHUSL MEHCOY CHOPOHAMU U




yenamu mpeyeoibHuKa (npsamoe u
obpamHoe ymeepicoeHue), meopemy
0 CBOUCMBAX ~ NPAMOY20NbHbIX
mpey2oibHUKO8 (npAMOY20NbHbLI
mpeyzonvhuk ¢ y2aom 30°, npusnaxu

pasencmea NPAMOY2OTIbHBIX
Mpey2obHUKO8),; 61ademo
CManoapmHou Knaccugurayuetl
mpey20ibHUKOB, UCNONb308aMb

CBOUCMBA  2eOMempUYecKux guayp
0J151 peulenus 3a0a4 NpaKmuyecKo2o
xapakmepa u 3a0ay U3 CMEHCHbLIX

OUCYUNTIUH, u381eKams,
UHmMepnpemuposams u
npeobpazoevieams UHGOpMaAyuw o
2eomMempuiecKux Queypax,

NpeoCmasieHHyl0 HA  Yepmedxncax,
BLIYUCTIAIMb — PACCMOAHUSL — MeHCOY
Queypamu, uzobpasicams
Mpey2oIbHUKYU N0 MEKCMO8OM) U
CUMBOJILHOMY ONUCAHUIO, CBOOOOHO
onepuposamo uepmeé*CHbIMU
UHCIMPYMEHMAMU 8  HECAO0NCHBIX
CY4asx;, BbINOJHAMb HOCMPOCHUS.
Mmpey2obHUKOS, NPUMEHSMb
omoenbHble Memoobl NOCMPOEHUlL
YUupKyiem u JUHEUKou U nposooums
npocmeuuiue UCCIe008aHUsl  HUCIA




peuleHull;, 8bINOJHAMb Npocmeuuue
noOCmMpoeHust Ha MeCmHOCmU,
HeobXooumble 8 peanvbHOU JHCUZHU,
oyeHusamv  pamepvl  PeanbHblxX
00beKmo8  OKpyodicarujeco  Mupa,
usobpadxcams  mpey2onNbHUKU c
nOMOWBIO npoCcmeuux
KOMNbIOMEPHLIX UHCIMPYMEHMO8.

IloBropenue. Pemenne 3anayu. torosast KoHTpoJibHasi paboTta 7
Hroro 68
8 kirace
Howmep HaunmenoBanne OCHOBHOE cOnEepKaHUE KomnuecTBo XapaKTepUCTHUKA
TJIaBbl/ riaBsl/maparpada 4acoB OCHOBHBIX BUIOB yueOHOM
naparpada NeSITeITbHOCTH
I'maBa V| YUeThlpeXyroibHUKN 14 OnepupoBaTh Ha 0a30BOM YpOBHE
1 MHOroyrojbHUKu MHOroyrojbHUK, €ro 3JIEMEHTHl U 2 MOHATUSIMU JIOMaHas,
2 ITapamnenorpamm U | €ETO CBOMCTBA. Jlomanas. 6 MHOTOYI'OJIbHUK, €TI0  BEpPIIUHBI,
Tpaneuus Pacno3naBanue HEKOTOPBIX CMEXHBIE  CTOPOHBI, JWArOHAJIH;
3 [IpssMOyTOJIBHUK, pOMO, | MHOTOYTOJIBLHUKOB.  Bwinykivie u 4 W3BJIEKATh nH(pOpMAIUIO 0
KBaJIpar HEeBbINYKIble MHO20Y20/IbHUKU. r€OMETPUUECKUX durypax:
Pemenue 3amau YeTbIpeXyroabHUKU. MHOTOYTOJIbHUAKAX,
KOHTpOJ'H)HaSI pa60Ta Neo 1 [Tapamenorpamm, pOM6, napajjiejaorpaMme, p0M6e,
MPSMOYTOJIbHUK, KBaJpar, MPSAMOYTOJIbHHKE, KBajpare,
Tpamnenus, paBHOOEIpEeHHAas Tpanenny, MPEJCTABICHHYK) Ha

tpanenus. CBOWCTBA M TMPHU3HAKHU

YCpTCKAaxX B ABHOM BHUAC, IIPUMCHATDH




napasuiesiorpamMmma, pomoa,

MPSAMOYTOJIbHHKA, KBaJpara.
OceBas CUMMETPUS
r€OMETPUYECKUAX dburyp.
[lenTpanbHas CUMMETPHUS

r€OMETPUUECKUX (UTYD.

AJIA pCHICHMA 3a1a49 I'COMETPHUICCKUC

(baKThI, eciu YCIIOBUS ux
MPUMEHEHUsT  3aJaHbl B  SBHOU
dbopwme; CTPOUTH burypy,

CUMMETPHUYHYIO JaHHOW  (urype
OTHOCHTEIIBHO OCH H  TOYKH;
pacIio3HaBaTh JABMKEHHE OOBEKTOB B
OKpYJKaIOIIeM MHpPE; paclo3HaBaTh
CUMMETPHYHBIC (burypsl B
OKPYXKAIOIIEM MHUPE; HNPUMEHSMb
2eomempuyecKue gaxmoi ons
peuwieHuss  3a0ay, 6 MmMOM YUcJe,
npeononazaroujux HeCcKoIbKo uazos
peuieHus1; ¢dopmynuposamu 8
npocCmenwux Ccry4asx ceoucmea u
npuzHaku gueyp (napaninrenozpamma,
pomba, npAMoY2oNIbHUKA, Keaopamad,

mpaneyuu, PpPasHobeOpeHHoll
mpaneyuu), 00KaA3b18AMb
ceomempuyeckue  YmeepHCOeHUsl,
61a0emo CManoapmHuoll
Knaccugukayuel niockKux —ueyp;
UCNONIL308AMD ceotlicmea
2eoMempuyecKux Queyp ons

peuiernus 3a0au npakmuieckozo
xapakmepa u 3a0a4 U3 CMENCHbIX
aMCZ/;MI’lJZuH,' onepupoeanio
NOHAMUAMU ceomempudeckKkux




Queyp; uzenexamo,
UHmMepnpemuposams u
npeobpazoevieams UHGOPMAYUIO O
2eomMempuiecKux Queypax,
npe0CmaBIeHHYI0 HA YepPmeNCaXx.

I'maBa VI | [lnomanp 14

1 [Lnomans [TonsTie o©0 TUIOMAM  TUIOCKOM 2
MHOT'OYT'0JIbHUKA ¢burypsl u eé CBOMCTBax.

2 IImomanu M3mepenne mnomane. EnuHuib 6
napajuiesorpamma, n3MepeHus miomand. CpaBHEHUE U
TpPEyTroJIbHUKA BBIUHCIICHUE TJTOIIAICH.
Tpaneuuu NHCTpyMEHTBI JJ11 WM3MEpPEHUN U

3 Teopema [Tucdaropa ITIOCTPOCHUH; M3MEpEHUE u 3

Pemenue 3agau BBIUKCIICHUE TUTomaae. Popmyibl 2

Konrtponbnas padota Ne 2 IIomann TPEYTroJIbHHUKA, 1

napaijaeaorpaMMa M €ro 4acTHBIX
BHJIOB. Teopema [Tudaropa.
Llxona Iugazopa.

BoimonHsaTh ~ uU3MepeHue  JJIUH,
pacCTOSIHUM, BEJIUYUH YIJIOB, C
MOMOIIBIO  HUHCTPYMEHTOB  JUIsSt
A3MEPEHUMN IUTAH 51 YIJIOB;
MPUMEHSTh (OPMYJIBI TEPUMETPA,
IJIOMIAIN;  OPUMEHSATH  TEOPEMY
[Mudaropa, 0a3oBbIe
TPUTOHOMETPUUECKHE COOTHOIICHUS
JUTSL BBIYMCIICHUS JUIMH, PACCTOSIHUM,
IUIOMIAIEM B MPOCTEUIIMX CIIydasix
BBIYUCIISTh pacCTOSHUS Ha
MECTHOCTHU B CTaHJapPTHBIX
CUTyaIUsX, IJIOMIaAN B MPOCTEUIITUX
Cy4asix, NPUMEHSTH GOPMYIbl B
MPOCTEUIIHNX CUTYyalusaX B
MOBCE/IHEBHON KU3ZHU; NPUMEHSMb
meopemy  Ilugpacopa,  popmynv
niowaou npu peuienHuu
MHO20UIA208bIX 3A0ay, 8 KOMOPbIX
He ece OanHvle NpeocmasieHbvl s16HO,

a mpebytom 8bIYUCTICHUI,
onepuposamsv  Oonee  WUPOKUM
Koauyecmeom  ¢opmyn  OnuHbL,




niowaou BLIYUCTIAMD
xapaxmepucmuku KOMOUHayu
Quzyp (oxpyarcHocmeil u
MHO20Y20IbHUKOB) NPUMEHAMb

mpuconomempuyecxkue opmyvt 0Jis
BLIYUCTEHUNL 8  OOonee  CIOJHCHLIX
CYUAsX, NPOBOOUNb BbIMUCTIEHUS HA

OCHOBe PABHOBENUKOCMU u
PABHOCOCMABIEHHOCU
Gopmynuposamso 3a0auu Ha
gbluUCIeHUe ONUH, niowaoen U
peuwiams ux; npo6ooOUmMbs
8bIYUCTICHUS Ha MeCmHOCMU,
NPUMEHSMb g opmynvl npu
BLIYUCTICHUAX 8 CMENCHBIX YUeOHbIX
npeomemax, 8 OKpYyHCcaroweri
OelcmeumelbHOCm.
I'maa VII | [logoOHbIEe TpEYTOILHUKN 19 N3Bnekath HH(pOPMAIIHIO 0
1 Onpenenenue IIponopyuonanvrnole ompesKu, 2 FEOMETPUUECKUX durypax,
MOA00HBIX nooobue Quayp. Ilooobnvie MPEACTAaBICHHYI0O Ha 4YepTexax B
TPEYTOJIbLHUKOB mpeyeonvuukuy. Ilpusnaxu nooobus. SBHOM  BHJIE€; TPUMEHATH  JJIA
2 [Tpu3Haku monoOust | CpenHsst JUHUS  TPEYroJibHHKA. 5 peleHuss 3a7ad  reoOMETPHYECKHUE
TPEYrOJIbHUKOB Teopema Daneca. /enenue ompeska (haKThl, €CIIn YCJIOBUSA 1504
KonrponbHas pabora Ne 3 6 oanHom omuoutenuy. lloHsiTHE 1 MpUMEHEHHUS  3aJaHbl B SBHOM
3 IIpumeHeHne nomobus k | npeodpaszosanus. Ilpencrasnenue o 7 dhopme; peliaTh 3agadu Ha
JI0Ka3aTeIbCTBY TeopeM | MCTAIIPpCAMCTHOM IIOHATHUH HaXO0XJICHHUC TCOMCTPHUUCCKHUX
U PELICHHUIO 33139 «rpeodpa3zoBaHUE. Tloooobue. BeIMYMH 1O  o0pasnaMm  WiIu
4 COOTHOILLIEHUS MEXIY TpuronoMmeTpudyeckue (I)YHKI_II/II/I 3 aJIroOpuTMaM, HCII0JIB30BATH




CTOpOHaMHu UM yI'JlaMH
MMpsAMOYTOJIBHOT'O
TPCYTOJIbHUKA

Kontponshnas pa6ora Ne 4

OCTpPOr0 yria B MPSIMOYTOJIbHOM
TPEYTrOJIbHUKE. Brruncienue
3JIEMEHTOB TPEYTrOJIbHUKOB C
HCIIOJIb30BaHUEM
TPUTOHOMETPUYECKHX
COOTHOIIICHUM. Buvioarowuecs
mamemamuku U UX 6KIA0 8
pazeumue Hayku. Panec

CBOMCTBA TE€OMETPUYECKUX (Uryp
JUIL  pEIICHUS  THUIIOBBIX  3aJjad,
BO3HHUKAIOITUX B CUTYaIHSIX
MOBCEIHCBHOM JKM3HHU, 3aja4
MPaKTHIECKOTO COJICp)KaHMS;
MPUMEHSITh 0a3oBbIE
TPUTOHOMETPHUCCKHE COOTHOIICHUS
JUTISL BEIYHMCIICHUS JUIMH, PACCTOSTHUH,
IUIOIIAAEN B NPOCTEUIIUX CIyYasx;
onepuposams NOHAMUAMU: NOO00OUe
Queyp, no000OHbLE Quzypeol,
nooobHbie Mpey2obHUKU,
UCNONb308aMb  OMHOWEHUsT  OJis
peuieHuss  3a0ay, BO3HUKAIOWUX 8
PeanbHOU  JCU3HU;  HPOBOOUMD
8bIYUCTICHUS Ha MECMHOCMU;
NPUMEHSMb Gdopmyner  npu
BLIYUCTICHUAX 8 CMENCHBIX YUeOHbIX
npeomemax, 8 OKpYyHCaoweri
oelicmeumenbHoCmu NPUMEHAMb
mpucoHoMempuyecKue G opmynel
OJIs1 8bIYUCTICHULL 8 OOoJee CILONCHBIX
Cyuasx.

['maBa
VIII

OKpyXHOCTb

17

Kacarenpuas K

OKPYKHOCTH

[lenTpasnbHble 51

B3aumMnoe pacnonoxeHue npsiMou u
OKPYKHOCTH, KacarenpHas u
cekywasi K  OKPY)KHOCTH,  UX

OnepupoBaTh Ha 0a30BOM YpOBHE
MOHSATUAMHU TE€OMETpUUECKux Quryp
(cepenVHHBIA  MEPHNEHIUKYISIP K




BIMCAHHBIC YTJIbI
3 UYeTpipe 3aMedaTesbHbIE
TOYKHU TPEYTOJIbHUKA
4 Brincannas 51

OIMMCaHHas OKPYKXHOCTH

Pentenue 3amau

Kontponbnas padorta Ne 5

ceoucmsa. OKpyKHOCTB, ee
3JIEMEHTHI 51 CBOKCTBA.
[lenTpanbHble W BIHCAHHBIE YTIIBL
buccexktpruca yrina m €€ CBOWCTBA.
CepenuHHBIA NEPHEHIUKYISAP K
OTpe3Ky. BrimcanHble U ONMCaHHBIE
OKPYKHOCTH ISl TPEYTOJbHUKOB,
yemulpexy20abHuKos.  Tpuccekyus
yena

OTpE3Ky, KacaTelbHas U cexyujas X
OKPY>KHOCTH, HEHTpaJIbHbIE u
BIMCAHHBIE YTIJbl, BIHCAHHBIE U
OMHUCaHHbIE OKPY>KHOCTH TUTSt
TPEYTOJIBHUKOB u
Yemulpexy2oIbHUKOB); U3BJIEKATh
nHpOpMAIIMI0O O TEOMETPUUECKUX
¢durypax, MpeNCTAaBICHHYIO  Ha
YepTekax B SIBHOM BUJIE; IPUMEHSTh
JUTSL peIeHUs 3a]1a4 TEOMETPUUECKUE

(haKxThl, ecim YCIIOBUS ux
NPUMEHEHUsT 3aJaHbl B  SBHOU
dbopme;  pemarh  3amadyd = Ha
HAXO0XJICHHE T€OMETPUICCKUX
BEIMYUH 10  oOpa3nmaM  Wjiu
alIropuTMaM; UCIIO0Ib30BaTh

CBOMCTBA TE€OMETPUYECKUX (Uryp
JUIsL  pellieHusi THUIIOBBIX  3ajad,

BO3HHUKAIOIINX B CUTYyaLUSIX
MMOBCEIHEBHOM JKU3HHU, 3aja4
MPAKTHYECKOTO COZCp KAHUS;
xapakxmepuzosanb 83AUMHOE
pacnoodicerue npsmou u

OKDYAHCHOCMU, O0B8YX OKPYICHOCHEU,
Gopmyruposams 8  npocmenuiux
CAYYasx — ceoucmea U  NPUSHAKU
Queyp; 00KaA3b18AMb
2eomempuyeckue  YmeepicoeHus,




UCNONIL308AMD ceotlicmea
2eoMempuyecKux Queyp ons
peulenuss  3a0a4  NPAKMUYLECKO20

xapakmepa u 3a0ay U3 CMENCHbIX
OUCYUNTIUH

IToBTopenue. Pemenue 3amau. MitoroBast KOHTpoJabHas paboTa 4
Uroro 68
9 kJs1acc
Howmep HaunmenoBanue OCHOBHOE coAepKaHUE KommuecTBo XapaKTepUCTHUKA
TJIaBbl/ riaBel/maparpada 4acoB OCHOBHBIX BUIOB yueOHOM
naparpada NeSITeIbHOCTH
I'maBa [X | BekTopsl 8 OnepupoBaTh Ha 0a30BOM YpOBHE
1 ITonsTe BekTOpa [TondaTne BekTOpa, NEUCTBUS  HAJ 2 IMOHATUAMHU BEKTOD, cyMMa
2 Cnoxenue u BEKTOpPaMH, HCIIOJIb30BAHUE 3 BEKTOPOB, IPOU3BEACHHUE BEKTOpPA Ha
BBIYUTAHUE BEKTOPOB BEKTOpOB B (usuke. [lpumenenue YUCJI0; HWCIOJIB30BaTh BEKTOPHI JJIs
3 YMHOXXE€HUE BEKTOpa Ha | 6EKMOPOs o peuienust 3 pelIeHUd MNPOCTEUININX 3aJad Ha
yuciio. [IpuMeHenue npocmeuux 2eomempuyecKux ONpPEACICHUE CKOpPOCTH
BEKTOPOB K PEIICHUIO 3a0au. OTHOCHUTEIJIBHOTO JIBUKEHUSI;
3ama4 onepuposamsv NOHAMUAMU BEKMOP,
cymma, pasHocmoy 8EKMOpO8,

npouseeoenue 6eKmopa Ha HUucio,
V20 MeHcOy 8eKMOpamu, CKAISPHOe
npouseeoenie BEKMOPO8;
BbINOJIHAMb oeticmeust HAo
seKmopamul (clodicenue, svluumanue,
VMHOOJICEHUe HA YUCTO0), BbIYUCTAMD




CKASIPHOE npousgedeHue,
onpeoensims 8 NPOCMetuux Cay4asx
yeon MeHCOY 8eKmopami,
BbLINONIHAMb  PA3NIOdNCEHUE BEKMOPA
Ha  cocmasnauwue,  NPUMeHsMb
noJy4yeHHvle 3HAHUA 8  (u3uKe,
NpUMEHSIMb 8eKMOpbl OJisl pelleHus
2eomMempuiecKux 3a0au Ha
8bIUUCTICHUE OJlUH, yenos;
UCNONIL308AMb  NOHAMUSL  8EKMOPO8
0Nl pewleHuss 3a0a4 no @usuxe,
eeocpauu  u  Opyeum  yueOHbIM
npeomemam

I'maBa X | Merog koopiuHAT 10
1 KoopauHatel BekTOpa Pasznoorcenue gekmopa  Ha 2
2 [IpocTenmmue 3amaun B | cocmasisioujue. OcHoBHBIE 2
KOOpJAMHATAX MOHSTUS, KOOPOUHAMbBL BEKMOpQ,
3 YpaBHeHUE paccmosinue  MedxHcoy — MOUKAMU. 3
OKPY’KHOCTH M npsimoii | Koopounamul cepeounvt ompeska.
Pemenue 3amau Ypasnenus  ¢ueyp. Bzanmuoe
Kontponpaas padorta Ne 1 pacoa0KCHUE o8yx
oxkpyocnocmeti. llosenenue memooa
KOOpOuHam, N0360151014e20
nepegooumuy eeomempuyeckue
obvexmvl Ha A3bIK aneeopvl. P.
Jlexapm.  Ilpumepvr  paszauunvix

cucmem Koopc)uHam.

OnepupoBaTh Ha 0a30BOM YPOBHE
MOHSATUAMU BEKTOD, cymMma
BEKTOPOB, ITPOU3BEICHUE BEKTOpa Ha
YUCJI0, KOOPAWHATHI Ha IJIOCKOCTH;
W3BJIEKATh uHpopMaIuio 0
r€OMETPUYECKUAX dburypax,
MPEACTAaBICHHYI0 Ha YepTexkax B
SBHOM  BHJI€; TNPUMEHATH A
pelieHns 3a7ady  FeOMETPUYECKHUe
(baKThl, eciu YCIIOBUS ux
MPUMEHEHUS]  3a/laHbl B  SIBHOU
dbopme; pemath  3aJa4d = Ha
HAXO0XJICHHE r€OMETPUUECKUX
BEJIMYMH 1O  oOpa3naM WU
aJIropuTMaM; UCIOJIb30BaTh BEKTOPHI




IJI PEUICHUs MPOCTEUIINX 3a/1a4 Ha

OmpeIeIICHUE CKOpPOCTH
OTHOCHTEIHLHOIO JIBIDKCHUS
OTIpeaesaTh MPUOTMIKEHHO
KOOPJAWHATHI TOYKHU o ee
M300paXEHUIO HAa KOOPJAMHATHOMU
IUIOCKOCTH; Xapakmepuzoeama

83aUMHOE pPACNONI0NCEHUEe NPAMOU U
OKDYHCHOCMU, OB8YX OKPYIHCHOCMEU,
onepupoeamsv NOHAMUAMU BEKMOP,
cymma, PA3sHOCMb 8EKMOpOs,
npouszeeoenue 8eKmopa Ha Hucio,
V20l MeHcOy 8eKmopamu, CKAAPHOE

npoussedenue 8EKMOpO8,
KOOpOUHambl Ha NJIOCKOCMU,
KOOpOUHAmMbl 8eKMOpd, GbINOJHAMb
Oeticmaus HAao eeKmopamu
(crooicenue, sbluUmatue,
VMHOJICEHUe HA YUCTO0), BbIYUCTAMD
CKASIPHOE npousgedeHue,
onpeoensims 8 NPOCMetuux Cay4asx
yeon MeHCOY 8eKmopami,

BLINOIHAMb  PA3JI0JCEHUE B8EKMOpA
Ha  cocmasnsawue,  NPUMEHIMb
NONYyYeHHble 3HAHUS 8  (husuKe,
NPUMEHAMb BeKMOpbl OJisl peulenusl
2e0MempuyecKux 3a0au Ha
8bIYUCICHUE OJIUH, Y2nos;




UCNONIL308AMb  NOHAMUSL  B8EKMOPO8
0Nl pewteHuss 3a0a4d no @usuke,
eeocpaguu  u  Opyeum  yueOHbIM
npeomemam, onepuposambw
NOHAMUAMU 8eKmop, cymma,
PA3BHOCMb 8EKMOPO8, NPOU3BeOeHUE
BEKMOpA HA YUCTO, V2Ol MeHCOy

8eKmopami, CKanspHoe
npousseoetue 8EKMOpO8,
KOOpOUHamMbl Ha NJIOCKOCMU,
KOOPOUHAMblL 8eKMOpd, GbINOHAMb
Oeticmaus Hao eeKmopamu
(cnooicenue, sbluUmatue,
VMHOJICEHUe HA YUCTO0), BbIYUCTAMD
CKASIPHOE npou3sgedeHue,
onpeoensims 6 NPOCMetuux Cay4asx
yeon MeHCOY 8eKmopami,

6bINOJIHAMb  pA3JI0JfCeEHUE 6eKnopda
Ha cocmaeiAowue NPpUMEHANb
NOJIY4Y€HHblEe  3HAHUA 6 qbu3u1<e,

noOIb308AMbCA gopmynoi
BLIYUCIICHUSL  PACCMOSIHUSL  MeAHCOY
mouxkamu no U38eCMHBIM
KOOpOUHamam, UCNONb3068aMb

ypagsHenusi Queyp 01 peuleHus
3a0ay; NPUMEHAMb B8eKMOpbl U
KOOpOUuHamol os peuienus
2eoMempuiecKux 3a0ay Ha




8bIUUCTICHUE OJlUH, yenos;
UCNONIL308AMb NOHAMUSL 6EKMOPO8 U
KoopouHam O/ peuilenust 3a0ay no
Qusuke, ceocpaguu u  Opysum
YUeOHbIM npeomMemam

I'maBa XI | CooTHOmIEHNE MEXKAYy CTOPOHAMM M YIJIaMH TPEYTOJbHHUKA. 11
CxasiipHO€ NPOU3BEAEHNUE BEKTOPOB

1 Cunyc, KOCUHYC, | Tpuconomempuuecxkue @dyHKyuu 3
TaHT€HC, KOTaHT'€HC | mynozo yena. Koopounamuwi
yria gekmopa.  DPopmMynbl  ILIONIAAU

2 CooTHollleHUE MEXKIY | TPEYrOJIbHUKA, Teopema Cunycos. 4
CTOPOHAMU U yTIIAMHU Teopema kocunycos. Bpruucienue
TPEYroJIbHUKA AJIIEMEHTOB TPEYTrOJIbHUKOB C

3 Cxansapnoe HCMOJIb30BAHUEM 2
MIPOU3BEICHUE TPUTOHOMETPHUUECKUX
BEKTOPOB COOTHOILIECHUH. Ckanapnoe

Pemenue 3amau npousseoenue.  Acmponomus  u

KOHTpO_]'[])Haﬂ pa60Ta Ne 2 2eoMempus. Umo u kax Y3HAau

Anaxcazop, Ipamocgen u

Apucmapx o pazmepax Jlynol, 3emau
u Connya. Paccmosinus om 3emnu
0o Jlhynvt u Connya. Hzmepenue
paccmosnusi om 3emau 0o Mapca.

[TpumensaTs (GopMyNBl  TIEpUMETPA,
IUIOIIAIH,  TPHMCHATh  Oa30BbIC
TPUTOHOMETPHYCCKHE COOTHOIICHHUS
JUISL BEIYUCIICHUS JITUH, PACCTOSHUM,
IJIOMIAZEd B MPOCTEUIIUX CIIydasix;
BBIYUCIISITH PacCTOSTHUS Ha
MECTHOCTH B CTaHIAPTHBIX
CUTYalUsX, TUIOMIAIA B TMPOCTEHIITIX
CIy4asiX, TPUMEHITh (HOPMYIBl B
MPOCTEHIIHIX CUTYaIHSIX B
MTOBCETHCBHON JKU3HH, TPUMEHSMb
Gdopmynvl naowaou npu peuieHuu
MHO20UA20BbIX 3A0aY, 8 KOMOPbLIX He
6ce OanHvle NpedcmasiieHvl SI6HO, d

mpebyom 8bIYUCTICHUI,
onepuposams  Ooiee  UWUPOKUM
KOau4yecmeom  Gopmyn  ONUHbL,
niowaou BLIYUCTIAMD
xapaxmepucmuku KOMOUHayu
Quzyp (oKkpyarcHocmeil u
MHO20Y20IbHUKOB) NpUMEHSIMb

mpuconomempuyeckue hopmyvl 0Jisi
BLIYUCTCHUNL 8 0onee  CILONCHbIX




Cydax, npoeodumb BblHUCTIEHUA HA

OCHOge PABHOBEUKOCMU u
PABHOCOCABIEHHOCMU
dopmynuposame 3a0auu Ha

gblulCleHUe OauH, naowaoen U
pewamnv ux, nposoouUmMs GblYUCIeHUs
Ha MecmHoCmU, NPUMEHAMb
Gdopmynvt  npu  GLIYUCTEHUSAX 8
CMEJHCHBIX VYEOHbIX npeomMemax, 8
OKpydHcarouell 0eticmeumeibHoOCmu

I'masa XII | JInuHa OKPY>KHOCTH U IJIONIAJb Kpyra 12

1 IIpaBunbHbIE IIpaBunbHbIE MHOT'OYT'OJIBHUKH. 4
MHOT'OYT'OJIbHUKH Bnucannsie ONMCaHHBIE

2 JIniHa OKpPYXHOCTM U | OKPYKHOCTH NpasUIbHbIX 4
IJIOIIAIb Kpyra MHO20)20TbHUKO8. OKpyXHOCTBb,

Pemrenwne 3amau Kpyr. MX »neMeHTBl M CBONCTBa. 3

KonTponpaas padota Ne 3 @opMyJIBI JIIMHBI OKPYXHOCTH U 1

uckKkyccmeo.

mupa

IJIOIIAN  Kpyra. Keaopamypa
Kkpyea. Ucmopus uucia w. 3o010moe
ceuenue. [locmpoenue npasuIbHbIX
MHO20Y20bHUKO08. | eomempus u
I'eomempuueckue

3AKOHOMepHOoCcmu OKpYyoicaroweco

OnepupoBaTh Ha 0a30BOM YpOBHE
MOHSATUAMHU TE€OMETPUUYECKUX (PUryp

MpaBUJIbHbBIC MHOTOYTOJIbHUKH;
W3BJICKATh uH}opMaIuio 0
r€OMETPUYECKUAX durypax,

MNpCACTABJICHHYIO Ha 4YCPTCKaX B
SIBHOM BUJC, IMPUMCHATDH I
peuicHuda 3aga4 I'COMCTPUYCCKHUC

(haKThl, ecim YCIIOBUS ux
NpPUMEHEHUsT 3aJaHbl B  SIBHOW
dhopme; pematb ~ 3aJa4d = Ha
HAXO0XJICHHE TeOMETPUICCKUX
BEIMYMH 1O  oOpa3naM WU
alNropuTMam; UCII0JIb30BaTh

CBOMCTBa TeOMETPUYECKUX Quryp
JUIL  pelIeHWs THUIIOBBIX  3ajad,
BO3HHKAIOIIUX B CUTYyaIUAX
IMOBCEIHEBHOM J)KU3HHU, 3aja4




MIPaKTHIECKOTO COJIepKaHMS;
BBEIYHUCIISATH PacCTOSHUS Ha
MECTHOCTH B CTaHIAPTHBIX
CUTYalUsX, IUIOMIAIA B TMPOCTEHIITIX
ClIy4asiX, TPUMEHITh (HOPMYIBI B
MPOCTEHIIIX CUTYaIHSIX B
MTOBCETHCBHOMN KWU3HH; NPUMEHSMb
2eomempuyecKue gaxmeol ons
peuwieHus  3a0ay, 6 mMOM YUCJe,
npeononazarujux HeCcKoIbKo Ua2os
peuieHusl; ¢opmynuposamso 8
npocmenwux Ccaydasx ceoucmea u
npusHaku  Queyp,  0oKazvleamoy
2eomempuyeckue VMBEPHCOCHUSL,
UCNONb308aNb ceolicmaa
2eoMempuyecKux Queyp o
peuieHuss  3a0ay  NPAKMUYECcKo2o
Xapakmepa u 3a0ay U3 CMENCHbIX

OUCYUNTIUH, onepupogamuw
NOHAMUAMU 2eomempuiecKux
Queyp; uzenexams,
UHmMepnpemuposams u
npeobpazoevieams UHpopmayuro o
2eomMempuiecKux Queypax,

NpeOCMaBeHHYl0 HA  Yepmedicax,
Gopmyruposames 8  NPOCMEUUIUX
CAYYasx — ceoucmea U  NPUSHAKU
Queyp,  npumeHsmo, dopmynvi




niowaou npu peuieHuu
MHO20ULA20BLIX 3A0AY, 8 KOMOPHIX He
6ce OanHble NpPedCcmasieHvl 518HO, a
mpebyom BbIYUCTCHU,
onepuposamv  Oonee  UWUPOKUM
KOAu4yecmeom  Gopmyn  OJUHDbL,

niowaou BLIYUCTIAMb
xapaxmepucmuku KOMOUHayui
Queyp (oKkpyarcHocmeil u
MHO20Y20IbHUKOB) NPUMEHAMb

mpuconomempuyeckue hopmyvt 0Jisi
BbIYUCTCHULL 8  0DoNee  CIONCHBIX
CYUAsX, NPOBOOUMb BbIYUCICHUS HA
OCHOge PABHOBEUKOCMU u
PABHOCOCMABAEHHOCMU, NPOBOOUNb
BbLIUUCTICHUSL Ha MeCmMHOCU,;
NPUMEHIMb Gdopmyvl npu
BLIYUCTCHUAX 6 CMENCHbIX YUeOHbIX
npeomemas, 8 oKpydcaowell
OelicmeumenlbHOCmu

['maBa JIBrKeHUS

X111

1 ITonsTHEe IBMOKEHUS JBmkenus. OceBas U IeHTpajbHAs

2 [TapannenbHbII CUMMETpUS,  NOBOPOM u
MePEHOC U TOBOPOT napanienbHbli nepeHoc

Penrenne 3amau Kombunayuu 08uUdICeH U Ha

KontponbHnas padora Ne 4

NAOCKOCMU U UX CBOUCMEA.

Crtpouts urypy, CHMMETPHUHYIO
JTaHHOW (UTYpPE OTHOCUTEIHHO OCH H
TOYKHU: paAclo3HABaTh JIBH)KCHHE
OOBEKTOB B OKPYXAIOIIEM MHUPE;
pacno3HaBaTh CUMMETPHUYHEIE
burypel B OKpYXKAIOLIEM MHUPE;
onepupo8amv NOHAMUEM OBUNCEHUS
U e1a0emv NPUEMAMU NOCMPOEHUS




@uzyp ¢ ucnonrb3oeanuem 0BUNCEHU,
NPUMeHAmMb NOJYYEHHble 3HAHUS U
ONbIM  NOCMPOCHUU 8  CMENCHbLIX
npeomemax u 8  peanbHbulx
CUMYAYUsX OKpYJHcaroujeco Mupa,
NPUMEHSAMb  CBOLUCMBA  OBUNCEHUU
ol npoBeoeHUs. npocmeuuux
obocHosaHuli  ceolicme  Queyp;
NPUMEHSAMb  CBOLUCMBA  OBUNICEHUU
0J151 NOCMPOEHUIL U BbIYUCTICHUU

I'maBa HauvaneHble cBEAEHUS U3 CTEPEOMETPUHA 8
XIV
1 MHOrOrpaHHuKu [Tmockocte. Mhozoepannuk u e2o 4
2 Tema W TIOBEPXHOCTH | 21€MEHMbL. Haszeanus 4
BpaILlCHUS MHO202PDAHHUKOS c PAa3HbIM
NoNoJCeHUeM U KOJUYeCmEOM

epaneti. [lepBudaHbIC IPEACTABICHUS
0 TmmpamMuje, MapauieJenunese,
npusMme, cdepe, mape, UUIUHIPE,

KOHYCE, UX DJJeMEHTaX U
MPOCTEUILINX CBOWCTBAX.
[IpenacraBnenue 06 00BEME U ero
cBoiicTBax. M3mepenue oObEMa.
Enuanmer  u3MepeHuss  oObEMOB.
Yoeoenue  xkyoa. Il.  Depma

Apxumeo. Ilnamon u Apucmomens.
JI Diinep

OnepupoBaTh Ha 0a30BOM YypOBHE
MOHSATUSAMHU TEOMETPUUECKUX (PUTyp;
W3BJICKATh uHpopMaIuio 0
r€OMETPUUECKUAX durypax,
MPEACTAaBICHHYI0 Ha YepTexkax B
SBHOM  BHJI€; NPUMEHATH  JJIA

pelieHus 3aJad  FeOMETPUYECKHUe
(haKThl, eciu YCIIOBHS ux
MPUMEHEHUS]  3a/laHbl B  SIBHOU
dhopme; pemath ~ 3aJa4d = Ha
HAXO0XJICHHE r€OMETPUUECKUX
BEIMYMH 1O  oOpa3naM WU
alNropuTMam; UCII0JIb30BaTh
CBOMCTBa TeOMETpUYECKUX Quryp
JUIsL  pelieHusi TUIOBBIX  3ajad,
BO3HUKAIOIIUX B CUTYyaIUAX
IIOBCEIHEBHOM J)KU3HHU, 3aja4
MIPAKTUYECKOTO COJIEpXKAHUS




OpPUMEHATh (POPMYINIBI  IUIOMIANHA |
o0béMa, IUIOMIAAN  TOBEPXHOCTHU
OTJICIIbHBIX MHOTOTPaHHUKOB IIPH
BBIYUCIICHUSAX, KOIJa BCE JaHHBIC
UMEIOTCSI B YCJIOBUU; ONepuposams
npeocmasieHusmu 0 OluHe,
naowaou, oovéme Kak SeiUHUHAMU,
npo8oOUMb NPOCMble bIYUCTEHUS HA
00bEMHBIX ~ menax;,  NpUMeHsImb
Gdopmynvt  naowadu, o06véMaA npu
peuleHuu MHO20UA208bIX 3a0ay, 8
KOMOPbIX He ece oanHbie
npeocmasienvl S6HO, A Mmpeodyiom
8bIMUCTEHUL, Onepuposams  0Oolee
WUPOKUM — KOJIUHECMBOM — (hopMYTL
naowaou, obvéma

IToBTopenue. Pemenue 3amau. MitoroBast KOHTpOJabHAs paboTa

11
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Onucanue y4e0HO-METOAMYECKOIO
U MATePUHAJBHO-TEXHUYECKOr0 od0ecreyeHus1 00pa3oBaTe/IbHOM AeSATEIbHOCTH

HopmaTuBHbBIE TOKYMEHTBI, IPOTPAMMHO-METOANYECKOE 00ecTIeYeHUE, JTOKATbHBIC
aKThI

1. ®enepanbHbIl TOCYIapCTBEHHBIM 00pa30BaTENBLHOTO CTaHAApPTa OCHOBHOIO
oOmrero oopazoBanus (mpukaz Munoopaayku P® ot «17» nekadbpst 2010 roma Ne
1897) ¢ usmenenusimu (mpuka3z MunoOpuayku PO ot «29» nexabps 2014 roma Ne
1644);

2. lTlpumepHass OCHOBHas 0Opa30BaTEIBLHOW MPOrPAMMBI OCHOBHOTO OOIIIETO
oOpazoBanus (pemieHue GeaepaibHOr0 y4eOHO-METOANYECKOTO 00bEIUHEHUS 110
oO1emy o0pazoBanuto oT «8» ampens 2015 roga Ne 1/15).

Y4yeOHO-MEeTOIMUECKNE MAaTepUAIIbI
1. YMK
1.1 T'eometpus. 7-9 knaccsl : yueb. aisa obmieoOpa3oBaT. opraHu3aluii ¢ Npui. Ha
anextpoH. Hocutene/ JI.C. ArtanacsH, B.®. byry3os, C.b. Kagomues u np.. — 3-¢
m3a. — M : IIpocsemienue, 2014 — 384 c. : un.
1.2.1 KontponwsHbie paboThl 10 TeoMeTpun: 7 kiacc: k yueOnuky JI.C. Atanacsina
u gp. «l'eomerpuss 7 — 9 xnacce» / H.b. MensnukoBa. — M.: M3gaTenscTBO
«9k3ameny, 2014 — 64 c. : un.
1.2.2 KontponwsHbie paboThl 10 reomeTpun: 8 kiacc: k yueOHuky JI.C. Atanacsna
u ap. «l'eomerpuss 7 — 9 xnacce» / H.b. MenpnukoBa. — M.: M3gaTenscTBO
«9k3ameny, 2014 — 64 c. : un.
1.2.3 KontponwsHbie paboThl 110 reomeTpun: 9 knacc: k yueOHuky JI.C. AtanacsiHa
u ap. «l'eomerpuss 7 — 9 xnacce» / H.b. MensnukoBa. — M.: M3gaTenscTBO
«9k3ameny, 2014 — 94 c. : un.
1.3.1 Tectsl mo reomerpuu: 7 kinacc: k ydyeOonuky JI.C. AranacsiHa u Jp.
«'eometrpus 7 — 9 kiaccol» / A.B. @apkoB. — M.: U3natenbcTBO «Ok3ameny, 2014
—144 c. : un.
1.3.2 Tectst mo reomerpuu: 8 kinacc: k yueOHuky JI.C. AranacsiHa u Jp.
«'eometrpus 7 — 9 kiaccol» / A.B. @apkoB. — M.: U3natenbcTBO «Ok3ameny, 2014
—110c. : nmn.
1.3.3 Tectst mo reomerpuu: 9 xknacc: k yueOHuky JI.C. AtanacsiHa u Jp.
«I'eometrpus 7 — 9 kiaccsl» / A.B. @apkoB. — M.: U3natenbcTBO «OK3ameny, 2014
-96 c. : nn.
1.4. 1 JIlumaktuyeckue maTepuaibl MO reoMmeTpuu: 7 kinacc: K yueOHuky JI.C.
Artanacsina u np. «['eometpus 7 — 9 knacce» / H.b. MenbuukoBa, I'.A. 3axaposa.
— M.: U3natenbcTBO «OK3aMeHn», 2014 - 144 c. : u.
1.4.2 JlumakTuyeckue maTepuaibl Mo reomeTpuu: § kiacc: k yueOnuky JI.C.
Artanacsina u np. «['eometpus 7 — 9 knacce» / H.b. MenbuukoBa, I'.A. 3axaposa.
— M.: U3narenscTBO «OK3amen», 2014 - 176 c. : nin.



1.5. 1. Teomerpusi: pabouas terpanp : 7 ki. / JI.C. AranacsH, B.®. byry3os, C.b.
KamomiieB u np.. — M : IIpocBemenue, 2014 — 64 c. : wi.
1.5.2. Teomerpusi: pabouas terpansp : 8 ki. / JI.C. AranacsH, B.®. byry3os, C.b.
Kanomues u np.. — M : IIpocsemenue, 2014 — 65 c. : u.
1.5.3. T'eomerpusi: pabouas terpanp : 9 ki. / JI.C. Aranacsu, B.®. byry3os, C.b.
KamomiieB u np.. — M : IIpocBemenue, 2014 — 49 c. : ni.

2. IleyatHsie mocooOus

2.1. KoMmmekT aeMoHCTpauuoHHbIX Tabnun «l'eomeTrpus. 7 Kiaacc» K y4eOHHKY
JI.C. Aranacsana / T.I'. Xomor, T.A. bypmuctpora, A.FO. Xomor. — M.:
ITIpoceemenue, 2014

2.2. Kommekt tabnui «MatemaTtuka. ['eomerpus. 7-11 kmace». Harnsanoe
nocobue / M.: Cnextp-M

3. KomnbroTepasie 1 HHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE CPEJICTBA O0yUECHUS

3.1. CD - Juck «Ypoxku reomerpuu Kupumia u Medoaus»
3.2. CD - uck «I"'eometpus 7 kinace» / UzgatensctBo «1Cx», cepust: «lllkoma»

4. NudopmalinOHHBIE UCTOYHUKH

4.1. http://fcior.edu.ru/ - enrHOE OKHO JTOCTyNa K 00pa30BaTelbHBIM pecypcam
[mata ob6pamienus: 17.06.2015]

4.2. http://school-collection.edu.ru — eguHas KoJIeKIus HUPPOBBIX
o0Opa3oBaTebHBIX pecypcoB [mara oOpamieHus: 17.06.2015]

4.3. http://www.fipi.ru/ - peaepabHbIi HHCTUTYT MEAArOrHYeCKUX U3MEPEHUM:
HOpMaTUBHO-TIpaBoBas 6aza OI'D, oTkpeIThIM OaHk 3ananus OI'D (MatemaTuka)
[mata ob6pamienus: 17.06.2015]

4.4. http://alexlarin.net/ - unpopmarmonHas noaAepkKa Mpu NoArotoske k OI'D
1o MaTeMaTtuke [nara oopamenus: 17.06.2015]

4.5. http://sdamgia.ru/ - oOpa3oBaTeIbHBIN MOPTAJ JJIsl MOATOTOBKHU K SK3aMeHaM
[mata ob6pamenus: 17.06.2015]

5. Texnuueckue cpeacrna

5.1. IlepcoHanbHBIN KOMOBIOTEP
5.2. MynpTumenuiiHas 10cKa

6. YueOHO-IIpaKkTHYeCKOe 000pyAOBAHHE

6.1. AynuTtopHas 10CKa C MArHUTHON MOBEPXHOCTHIO U HAOOPOM MPUCTIOCOOTECHU
JUTSL KpeTieHus TabuIl

6.2. Jlocka MarHuTHas ¢ KOOPAUHATHOW CETKOM

6.3. KoMIIeKT HHCTpYMEHTOB KJIACCHBIX: JJUHEWKA, TPAHCTIOPTUP, YTOABHUK (30°,
60°), yronbuuk (45°, 45°), uupkyinb



H.]]aHI/IpyCMLIe PE3YJIbTATHI U3YICHUNA yqeﬁnoro npeamMeTa

BeinyckHuk Hay4yuTcs B 7-9
KJIaccax
(21 UCMOIBL30BaHUSA B
MOBCEIHEBHOM KU3HU U
odecneyeHHs BO3MOKHOCTH
YCHECLIHOTI'0 IPOI0JIKEHUS
o0pa3oBaHus HA 0a30BOM

BohInyCKHUK MOJTyYHT
BO3MO’KHOCTh HAYYUTHCH B
7-9 kaaccax ajs
ob0ecrneyeHHusl BO3MOKHOCTH
YCIIELIHOT O MPOAOJIKEeHUSA
o0pa3zoBaHusi HA 02A30BOM H
yriiy0JIéHHOM YPOBHSIX

YPOBHeE)
JJIeMeHTBbI - OmnepupoBaTh Ha 0a30BOM | - Onepupoeambz
TE€OPUH MHOKECTB ypOBHe:1 MOHSATUAMU: | HOHAMUAMU.  OnpeoeieHue,
| MHOECTBO, AJIEMEHT | meopema, akcuoma,
MaTeMaTHYeCKOH | MHOXECTBA, MOJAMHOXECTBO, | MHOMCECMEO,
JIOTUKH MPUHAJJICKHOCTH; Xapakmepucmuku
- 3a/1aBaTh MHOXECTBA | MHOMCECm8a, a71eMenm
MepeUnCICHUEM UX | MHOJiCecmaa, nycmoe,
AJIEMEHTOB; KOHeuHoe U  OeCKoHeuHoe
- HaxoJIWUTh TMEPECECUCHHUE, | MHOHCECMBO,
00beIUHEHHUE, NOOMHONCECT B0,
MOJAMHOKECTBO B | NPUHAOIEIHCHOCH,
MPOCTEUIINX CUTYaLIUSIX; BKIIOUEHUE, pasencmeo
- OmepupoBaTh Ha 0a30BOM | MHOJHCECME,

YPOBHE MOHSATUSIMU
ONpeAeICHHUE, aKkcuoma,
TeopeMa, J0Ka3aTeIbCTBO;

- TPUBOAUTH TMPUMEPHI H

KOHTPIIPUMEPHI TS
MOJITBEPKIACHUS CBOMX
BBICKA3bIBAHMIA.

- uz0bpasicamv MHONCECMEA
U OMHOWIEHUe MHONCEeCmE C
noMOWbI0 Kpy2os Jiliepa;

- onpeoesimo
NPUHAONEHCHOCTD JTleMeHMA
MHOJCeCm8y, 00beOUHEeHUIO

U nepecevderuro MHoacecme,
- 3a0a8amv MHONCECMBO C

nomouvro nepevucjenus
IJIEMEHMO8, CJl06€CHO20
onucanus,

- onepuposamv NOHAMUIMU:
8bICKA3bIBAHUE, UCMUHHOCT
U JIOHCHOCMb BbICKA3bLBAHUS,
ompuyaHue BblCKA3bl8AHUL,
onepayuu Hao
BbICKAZLIBAHUAMU. U, UL,

13ZIGCB " AaJieC — pacClio3HaBaThb KOHKPCTHBIC ITPUMEPDBIL O6HII/IX IIOHSATHH 110 XapaKTCPHBIM IPHU3HAKaM, BBIIIOJIHATH
JICUCTBUSI B COOTBETCTBHH C OMNpCaACICHUEM U HpOCTGfIHIPIMPI CBOMCTBaMU HOHHTI/If/i, KOHKPCTU3UPOBATH IPUMEPAMU

0o0II1e ITOHITH.

2 31ech u JaJie€ — 3HATh OIPCACICHUC IMOHATHSA, YMCTh HHOACHATH €ro CMbICII, YMETh UCIIOJIb30BATh ITOHATHUEC U €TO

CBOMCTBa IIpyu NpOBCACHUN paCCY)K,HeHPIﬁ, JAO0Ka3aTCJIbCTB, PCIICHUU 3a1a4.




He, YC08HbIE BbICKA3LIBAHUS
(umnauxayuu);

- CMpoumdv  BbICKA3LIBAHUS,
OMPUYAHUSL BLICKAZBIBAHUIL.

B HOBCCI[HeBHOﬁ KH3HM 1 IIPU U3YUYCHUH IPYIUX

NpeIMeTOB:

- HCIIOJIB30BATh rpauuecKoe | o cmpoums  Yyenouxku
NpeACTaBJICHNC MHOXECTB | YMO3aKMIOYeHUl HA OCHOBe
AT OIMCAHMsST  PCATIBHBIX | UCNONb306AHUS npasu
MPOLIECCOB U SIBIICHUW, TPH | 102UKU,

pelIeHnn  3a/1a4
y4eOHBIX TPEAMETOB.

JpyruX

UCNONIL308AMb MHOJICECEd,
onepayuu ¢ MHONICeCmMeamu,
ux epaghuueckoe
npeocmasienue 0
ONUCAHUSL PealbHbIX
npoyeccos U s61eHull

I'eomeTpuuyeckue
¢urypsi

- OmnepupoBaTh Ha 0a30BOM
YpOBHE MOHSITUSMUA
r€OMETPUUECKUX (UTYD;

- U3BIEKaTh MHGOPMALUIO O
reoMeTpuueckux  (urypax,
MPEACTaBICHHYIO Ha
YepTekax B IBHOM BUJIE;

- TPUMEHATH [JISI PEIICHUS

3a1a4 IrcOMCTPHUICCKHUC
(baKTBI, c€ClIn YCJ'IOBI/ISI nux
IMPUMCHCHHA 3addaHbBI B HBHOfI
(opme;

- peuars 3aga4u Ha
HaXO0XKICHUC

T€OMETPUICCKUX BEITUYHUH TI0
oOpasiaM Uiu ajJropuTMaM.

- Onepuposams noHsmMuAMU
2eomempuieckux Queyp,

- uzenexams,
UHmMepnpemuposams u
npeobpaz0evieams
ungopmayuio 0
eeomempuyeckux — gpueypax,
npeoCcmasleHHYI0 Ha
yepmeogicax;

- NPUMEHSAMb
2eomempuyecKue Gaxmol
0151 peuleHus 3a0ay, 8 mom
yucre, npeononazarouux
HEeCKOIbKO UWA208 PeUuleHUsl;

- Gopmynuposamso 8
npocmetiuux cayuasnx
ceolicmea U NPUHAKU
ueyp;
- 00Ka3v18amby
2eomempuyecKue




VMEepHCOeHUsL,

- enademv CMAHOAPMHOU
Kiaccuguxayueti  NIOCKUX
Queyp (mpeyeonvHukos u
YemulpEXY20IbHUKOB).

B HOBCCI[HeBHOﬁ KH3HM 1 TIIPU U3YYCHUH IPYIUX

NpeAMEeTOB:

-  HCIIOJB30BaTh CBOMCTBA
reOMETPUUECKUX (puryp s
pellleHrus] TUMOBBIX  3ajad,
BO3HUKAKOIIUX B CHUTyaIUsAX
MMOBCEIHEBHOM >KH3HHU, 3a]1ad
MPAKTUYECKOTO COACPKAHUS.

- UCNONBL308AMb  CBOUCMBA
ceomempuyeckux ¢ueyp 0
pewienus 3a0ay
npaKmuueckoeo xapaxkmepa
U  3a0a¥y U3  CMEINCHBIX
OUCYUNTIUH.

OTHoOIICeHUA

- OmnepupoBaTh Ha 0a30BOM

YpOBHE MOHSATUSIMU
paBeHCTBO (uryp, paBHbIE
burypsl, PaBEHCTBO
TPEYTOJIBHUKOB,
MapajuieIbHOCTh PSIMBIX,
MEePHEHIUKYIIPHOCTD
MPSIMBIX, YTJIbI MEXY
OpSIMBIMU, ~ TIEPHEHAUKYISD,

HaKJIOHHAasdA, IIPOCKIMA.

- Onepuposams NOHAMUAMU.
pasencmeo ¢hueyp, pasHbvie
Queypul, PABEHCMBO
mpey201bHUKOS,
napaiieibHoCms — NPSMbIX,
nepneHOUKyIapPHOCMb
npAMbIX,  Yeabl  MeHCOY
NPAMbIMU,  NEePNEeHOUKVIAD,
HAKJIOHHAS, npoexkyus,
nooodbue @uayp, nooodHvie
Quzypeol, no00OHbLE
mpey20abHUKU,

- npumenams  meopemy
Daneca u meopemy 0
NPONOPYUOHATLHBIX
ompes3Kax  npu
3a0au,

- xapaxmepuzoeamo
83AUMHOE  PACNONIONCEHUE
npAMOl U OKPYICHOCMU,
08YX OKPYIHCHOCE.

peuwenuu

B HOBCCI[HeBHOﬁ KH3HM U TIIPU U3YYCHUH IPYIUX

NpeAMEeTOB:

- UCIOJB30BaTh OTHOUICHHUS
IUI.  pEUIeHUsT NPOCTEHIINX
3a7a4,  BO3HHMKAKOIIUX B
pEATBHOM KU3HU.

- UCNONBL308AMb OMHOULEHUS]
ol pewienus 3aday,
BO3HUKAWOWUX 8 PealbHOU
JHCUZHU.

N3mepenus u

- BpmonHATh  HW3MEpeHUE

-Onepuposamb




BbBIYUCJICHUA

JUIAH, PACCTOSIHUM, BEJIMYUH

VTJIOB, c MOMOIBIO
MHCTPYMEHTOB TUTSt
WU3MEPEHUH JUIVH U YIJIOB;

- NOpUMEHSATH  (POPMYIIBI
nepuMeTpa,  IUIOMAAd U
00BEMa, IUIONIAa N
MOBEPXHOCTH OT/IEJIbHBIX
MHOTOTPaHHUKOB npu
BBIUUCJICHUAX, KOTrJa  BCe
JTAaHHBIE UMEIOTCS B YCIIOBUHU;
- MIPUMEHSITh TEOpEMY
[Mudaropa, 0a3oBbIe
TPUTOHOMETPUUECKHUE
COOTHOIIEHUS TUTST
BBIYHUCIICHUS JUTUH,
pacCTOSIHUM, IUIOLIAJACH B

MIPOCTENIINX CIYydASX.

npeocmasienusmu o OJunHe,

niowaou, 00véMe  Kak
genuuunamu.  Ilpumensameo
meopemy Tughazopa,
Gdopmynwvl nrowaou, ob6véma
npu peutenuu
MHO20WA208bIX  3a0ay, 8
KOMOpbIX He 6ce OaHHbvle
npeocmaesiienvl  56HO,  d
mpebytom 8bIYUCTICHUI,
onepuposamuo bosee
WUPOKUM KOIUYECMBOM
Gdopmyn Onumel, HIOWAOU,
00véma, BbIUUCTAMND
xapaxmepucmuxu
KOMOUHayui Quzyp
(okpysrcHocmetl u
MHO20Y20IbHUKOB)
BLIUUCTAMND paccmostus
MedxHcoy Quzypamu,
NPUMEHIMb
mpueoHoMempuiecKue
Gdopmynvl ONsl GbIUUCTIEHULL 8
bonee  CNOJNCHLIX — CYYASX,

nposoouUms GbIYUCAEHUS HA
OCHOB€ PABHOBEIUKOCMU U
PABHOCOCABIEHHOCMU,

- npogooums  Npocmoule
BLIYUCTCHUS HA 0O0BEMHBIX
menax,

- popmynuposams 3a0avu Ha
gbluUCIeHUe OUH, NIoudaoell
U 00bEMO08 U peulams ux.

B HOBCCI[HeBHOﬁ KH3HM U TIIPU U3YYCHUH IPYIUX

NpeAMEeTOB:

- BBIYHCJIATH PaCCTOSAHHA Ha
MCCTHOCTH B CTaHJAapPTHBIX

cUTyalusax, IUIOIaAu B
IIPOCTENIINX ClIy4asx,
OpuUMEHSATh  (GOpMyJbl B

MPOCTEUIINX CUTyalHsX B
HOBCEIHEBHOM KU3HMU.

- NPOBOOUMb BLIYUCTICHUSL HA
MecmHOCmu;

- npumeHams Gopmynvl npu
BLIYUCTEHUAX 8 CMEINCHBIX
YuebHbIX — npeomemax, 8
OKpyHcaouje
OelcmeumenbHOCu.

FeOMeTpnquKne

- M3oOpaxaTb  THUIOBBIE

- H3zobpasicams




MOCTPOEeHMSsI

miockue Gurypsl u GUrypsl B
MPOCTPAHCTBE OT PYKU U C
MOMOIIIbI0O UHCTPYMEHTOB.

2eomempuyeckue ucypvl no
MeKCmo8OM) U CUMBOTIbHOMY
ONUCAHUIO,

- c80000HO onepuposamo
UepmeNCHbIMU
UHCIMPYMEHmMamu 8
HECOJHCHBIX CTYYASX,

- BLINONIHAMbL NOCMPOEHUSs
Mpey2oIbHUKO8, NPUMEHSMb
omoeibHbvle Memoobl
nocmpoenHuil.  Yyupkyiem u
JUHEUKOU U NpoeoouUmbv
npocmetiwiue UCCIe008aAHUS
YUCa peuleHull;

- u3zobpaxcamv  Munogvle
njiocKue Quzypol u
00beMHble mena ¢ NOMOUWbIO
npocmeuuux
KOMNbIOMEPHBIX
UHCIPYMEHMO8.

B HOBCCI[HeBHOﬁ KH3HM 1 IIPU U3YUYCHUH IPYIUX

NpeAMEeTOB:

- BBINIOJIHATH MPOCTEHIINE
MOCTPOCHUSI HAa MECTHOCTH,
HEOOXOIUMBIE B pealbHOMI
KHU3HU.

- BLINONIHAMb NpOCmetiuue
NOCMPOEeHUss HAd MEeCMHOCMU,
HeobxXooumble 6 peaibHOU
HCUBHU,

- oyeHueamv  pazmepul
PeanbHbix 00beKmos
OKpYIAHCAtOWe20 Mupa.

I'eomeTpuueckue
npeodpazoBaHus

- Crpouts dburypy,
CUMMETPUYHYIO TAHHOU

(durype OTHOCUTEIBLHO OCH U
TOYKHU.

- Onepuposams nowsmuem
0BUIHCEHUSL u
npeobpazoeanus  noooous,
e1a0emo npuémamu
NOCMPOeHUs Queyp c
UCNONIL30BAHUEM  OBUINCEHUT
u npeobpazosaHuli noooous,
NPUMEHIMb NOJlyYeHHble
3HAHUSL U ONBLIM NOCMPOEHULL
8 CMEJICHbIX npeoMemax u 8

PeanvbHbIX cumyayusix
OKpYIACAIOUe20 MUpa;

- cmpoumo duzypy,
no00OHYI0 O0auHol,

NONb30BAMBCS  CEOUCMBAMU




noooodust 01 000CHOBAHUS
ceolicma gueyp;
- npuMeHsAmMb  CBOUCMBA
osudicenuti 0Jisi NPoeedeHuUs
npocmetuwux  0O0CHOBAHUL
ceolicma ueyp.

B HOBCCI[HeBHOﬁ KH3HM 1 TIIPU U3YYCHUH IPYIUX

NpeAMEeTOB:

- pacrno3HaBaTh JIBU)KEHHE
O0OBEKTOB B  OKpPY’KaroLIEeM
MUDE;

. pacrno3HaBaTh
CUMMETPHUYHbIE (QUTYpPHl B
OKPY’KaroIlleM MUDE.

- npuMeHsmMb  CBOUCMBA
OBUIICEHUNT U NPUMEHAMb
noooobue 0151 NOCMpoeHUl U
8bIYUCTICHULI.

BexkTopsl 1
KOOPJAUHATHI HA
IJI0CKOCTH

- OmnepupoBaTh Ha 0a30BOM
YpPOBHE TMOHATHUSIMU BEKTOP,
cymMma BEKTOPOB,
MPOM3BEICHUE BEKTOpa Ha
YUCII0,  KOOpPAWHATHI  Ha
TIJIOCKOCTH;

- OMNpenensITh MPUOTMKEHHO
KOOPAWHATHI TOYKH 10 €€
HM300paKEHUIO Ha
KOOPIMHATHOM TUIOCKOCTH.

- Onepupoeam b NOHAMUAMU

BEKMOp, CYyMMA, PA3HOCMb
BEKMOPO8, npouseeoene
BEKMOpA HA YUCTO, Y2Oil
MeHCOy 8eKMopami,
CKaIsApHOE npouseedenue
BEKMOPO8, KOOPOUHAMbL HA
NAOCKOCMU, KOOpOUHamwl
8eKmopa,

- BbINOJIHAMb Oelucmeuss HAo
BeKmopamu (cnooicenue,
BbIUUMAHUE, YMHOJICEHUe HA
yucno), BLIYUCTAMb
CKaIApHOe  NpouszsedeHue,
onpeoensims 8 NpoCmetuux
CYYASIX yeon MeHCOY
8eKmMopami, BbINOJIHAMD
pasiodxcenue  8eKkmopa  Ha

cocmaenAaowue, NpPpUMeHsimbs

NOJYYeHHble — 3HAHUS 8
Qusuxe, NONb308AMbCS
Gopmynot BLIUUCTICHUS]
paccmosHus MeAHCOy
MouKamu Nno  U3BECHHbIM
KOOpOuHamam,

UCNONBL308AMb  YPABHEHUS.

Quayp ons pewenus 3a0ay;

- NpUMEHSAMb BeKmopvl U
Koopounamsl OJisl peuleHus
2eomempuyeckux 3a0ay Ha
gblyucaeHUe OJIUH, )Y208.




B HOBCCI[HeBHOﬁ KH3HM ! TIIPU U3YYCHUH IPYIUX

NpeAMEeTOB:

- ACTIOJIb30BAaTh BEKTOPBI IJIs
pellIeHUs] MPOCTEUIINX 3aJ]1a4
Ha OIPENIECICHUE CKOPOCTH
OTHOCHUTEIBHOT'O JBHKCHHUS.

- UCNONBL308AMb  NOHAMUSL
BEKMOPOB U KOOPOUHAM 05
peuienus 3aday no ¢usuxe,
eeozpaghuu u opyaum
VUEOHbLIM NPeOMema.

HUcropus
MaTeMaTUKH

- OnuceiBaThb  OTIEIBHBIC
BBIJJAIOIIMECS]  PE3YyJIbTATHI,
MOJTy4YECHHBIE B X0J1e
pa3BUTUS MAaTEMATHUKH Kak
HayKHU;

- 3HATh MIPUMEPBI
MAaTEMAaTHYECKUX OTKPBITUN U
WX AaBTOPOB, B CBA3U C
OT€YECTBEHHOM M BCEMHPHOM
HUCTOPUEN;

- MMOHUMATh poJib
MAaTEMAaTUKA B  Pa3BUTUU
Poccun.

- Xapaxmepuzoseams 6K1A0
8bL0AIOWUXC MANEMAMUKOB
8 pazeumue Mamemamuxyu u
UHBbIX HAYYHBIX oOnacmell,

- noHuUMams poTb
mamemamukyu 8 pazeumuu
Poccuu.

MeTtoabl
MAaTEeMATHKH

- BuiOupare noaxoasmiuit
W3y4YEHHBIN METO JUIS
pPELICHUU H3YYEHHBIX THUIIOB
MaTeMaTHYeCKUX 3aJ1a4;

- MIPHUBOJIUTH MIpUMEPBHI
MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH B
OKpYyXKarouien
NIEUCTBUTEIBHOCTH u
MPOU3BEICHUSX UCKYCCTBA.

- HUcnonwvzya
Memoowl,
00KaA3ameibCmao,
8bINOJIHAMb ONPOBEPICEHUE;
- guvlOupams  U3YUEHHble
Memoobl U Ux KomMOuHayuu
o5l peuienus
mamemamu4eckux 3a0au,

- UCNONIL308AMb
mamemamuveckue — 3HAHUSA
o5l onucanus
3aKOHOMepHOCmel 8
OKpyHcaoujel
oeticmeumebHOCmu u
NpPOoU38e0eHUsIX UCKYCCMEA,

- npumMeHsmb npocmeliuiue
npocpammuvle Ccpeocmea U
97IeKMPOHHO-
KOMMYHUKAYUOHHbIE
cucmemvl  nNpu  peuleHuu
mamemamu4eckux 3a0at.

usyueHHvle
npoBoouUmbs




