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Pabouas nporpamMmma y4eOGHOro nmpeamera

«I'eomerpus» ®I'OC

7-9 xnaccel

CocraButens: ITokazannseBa Oubra I1aBnoBHa,
YYHUTEIIb MATEMATHKH,
COOTBETCTBHE C 3aHUMAEMOM JTO0JDKHOCTHIO

c. lybposuaoe — 2017 r.



IosicHUTENLHAA 3aNNCKA

PabGouast mporpamma yudeOHOro mnpeamera «l'eomeTpus» cocCTaBlieHa Ha
OCHOBE:
- @enepalbHOTO TOCYJIAPCTBEHHOIO 00pa30BaTEIbHOTO CTAaHJIapTa OCHOBHOTO
oOmrero odpazoBanus (npuka3z MunoOpHayku P® ot «17» nekabpst 2010 roma Ne
1897) ¢ usmenenusmu (npuka3 MunoopHayku PO ot «29» nexadps 2014 roma Ne
1644);
- OCHOBHOM 0Opa30BaTEeNbHOM MPOTPaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs
TITKOJTHI,
- JIUHUM y4yeOHOo-meToandeckux KoMiuiekcoB (YMK) «['eometpusi» (aBTOpHI:
Aranacss JI.C., byty3oB B.®., Kagomues C.b. u ap.)- M.: [Ipocsenienue, 2017
(pemreHne deaepatbHOTO y4eOHO-METOIUYECKOTO0 OOBEAWMHCHHS 110 OO0IIeMy
oOpasoBanuio oT «8» ampens 2015 roga Ne 1/15)
Marematuka SIBJASETCS OJHMM M3 OCHOBHBIX, CHCTEMOOOpPA3YIOMIMX MPEIMETOB
IIKOJIBHOTO 00pa3oBaHus. Takoe MECTO MaTeMAaTHKH CPEIU IIKOJIbHBIX MPEIMETOB
oOycnaBiaMBaeT €€ O0coOyl poJib C TOYKH 3pPEHHUST BCECTOPOHHEIrO PpPa3BUTHS
JUYHOCTHU yUYalUXCsl.

N3ydyeHne MaTeMaTuK CIOCOOCTBYET PA3BUTHUIO AITOPUTMUYECKOTO MBIIITICHHS
HIKOJILHUKOB. [Iporpamma npenycMarpuBaeT GOpMUPOBAaHUE YMEHUH 1€HCTBOBATh
10 MPEIJI0KEHHOMY AJITOPUTMY, CAMOCTOSITEJIBHO COCTaBIJIATH IUIAH JACHCTBUH U
CIIEIOBaTh €My IPU PEUICHUM Y4e€OHBIX M NPAKTHUUECKUX 3a7ad, OCYIECTBIATH
NOUCK HY)XHOM HMH(pOpMalMM, JONOJHATH €10 pellaeMyro 3ajady, JAelaTh
IPUKUJKY U OLIEHUBATh PEAJILHOCTH IPEAIIOIAraeMOro pe3yJibTara.

B ocHOBe mocTpoeHHsI JaHHOTO MpPeaMeETa JIEKUT UAesl TyMaHU3aluuu OOy4eHHUs,
COOTBETCTBYIOIIas COBPEMEHHBIM MPEACTABICHUSM O LEISAX IIKOJIBHOTO
oOpa3oBaHus U yJenstolias 0co00e BHUMaHUE JTUYHOCTH YUYEHUKA, €T0 MHTEpecam
U CIIOCOOHOCTSIM.

[IpepyaraeMplii  mpeaMeT TO3BOJIsET oOecnedunTh (HOPMHUPOBAHHE, KaK
MPEIMETHBIX YMEHHM, TaK U YHUBEPCAJIbHBIX YUEOHBIX JACHCTBUI IIKOJIBHHUKOB, a
TAaK)KE€ CIOCOOCTBYET JOCTHXKEHUIO orpeaeieHHbix Bo PI'OC JHMYHOCTHBIX
pE3yNbTaTOB, KOTOpPHIE B JAJbHEWIIEM TO3BOJIST YYAIIUMCS IPUMEHATH
NOJIYYCHHBIE 3HAHWS W YMEHHS I PELICHHs Pa3IuYHbIX XW3HEHHBIX 3azad.
Maremartuka npejacTaeT nepes ydaluMucs He Kak Habop pa3pO3HEHHBIX (PaKTOB,
KOTOPBIE M3JaraeT TOJIBKO IOTOMY, YTO OHHM €CTh B NPOrpaMMe, a Kak ILeJIbHAs
pa3BUBAIOIIASACA U B TO K€ BPEMs pa3BHBAIOIIAsl NUCUUIUIMHA OOILEKYIbTYPHOIO
Xapakrepa.

[IpuknagHass HampaBiEHHOCTh MpeaMeTa OO0ecleunBaeTCsl CHCTEMaTHYECKUM
oOpalieHeM K TpUMEpaM, pPACKPBHIBAIOIIMM BO3MOXKHOCTH MPUMEHEHHUS
MaTE€MAaTUKH K U3YYEHUIO JEHCTBUTEILHOCTH U PELICHUIO MTPAKTUYECKUX 3a]1a4.

N3ydyenne MaTeMaTHKU B OCHOBHOM LIKOJIE JOKHO OOECIICUUTh:

® OCO3HAaHHUC 3HAYCHHI MaTCMAaTHUKHU B HOBCCHHGBHOﬁ ZKN3HH 4YCJIOBCKA,



e (opMuUpOBaHHE TMPEACTABICHUNH O COLHUANBHBIX, KYJIbTYpHBIX H
UCTOPUYECKUX (PAKTOPAaxX CTAHOBJIEHMS MaTEMaTUYECKOW HAYyKH;

e (opMuUpOBaHHE TPEACTABICHUNH O MaTeMaTUKe KaK YacTH
OOIIEYeIOBEYECKOM  KYJbTYpbl,  YHHUBEPCAIIBHOM  SI3bIKE  HAYKH,
ITO3BOJIAIOIIEM OIMCHIBATH U U3y4YaTh PEATBHBIE IPOLIECCHI U SBJICHUS.

B pesynbrate M3ydyeHHs MAaTEMATHKU OOY4YaroIMECs pa3BUBAIOT JIOTUYECKOE H
MAaTeMaTHYECKOE MBIIIJIEHNUE, II0Jy4YarOT IPEACTABICHUE O MAaTeMAaTUYECKUX
MOJENAX; OBJIAJEBAIOT MATEMATHYECKUMH PACCYKJICHHUSIMH; ydaTrcsl NPHUMEHSATH
MAaTeMaTUYECKUE 3HAHMWS MPH PELIEHWH pPAa3JIMYHbIX 337Ja4 W OLICHHUBATh
IOJIyYEHHBIE PE3YyJIbTaThl; OBJAJECBAIOT YMEHUSMM pEIICHUS Yy4eOHBIX 3anad;
Pa3BUBAIOT MATEMAaTUYECKYIO UHTYULIHIO.

OO0mas xapakTepucTUKA y4e0HOIr0 npeamera

T'eomempus — OIVH W3 BAXHEHUIINX KOMIIOHEHTOB MaTEMaTHYECKOTO
oOpa3oBaHUs, HEOOXOIMMBIA JUIsi MPUOOPETEHUS KOHKPETHBIX 3HAHUM O
INPOCTPAHCTBE M TNPAKTUYECKHM 3HAYMMBIX YMEHUH, (OpMUpOBaHUS A3bIKA
OonHuCcaHusi OOBEKTOB OKPYXKAIOLIEro MHpa, ISl Pa3BUTHSA IMPOCTPAHCTBEHHOTO
BOOOpaXEHUSI W MHTYULIMHM, MAaTEMAaTHYECKOW KYJIbTYpbl, I 3CTETUYECKOTO
BOCIIUTaHUsl oOywaromuxcs. M3ydeHwe reomeTpur BHOCHUT BKJIaJ B pa3BUTHE
JIOTHYECKOI0 MBIIIIEHUS, B (POPMUPOBAHHE MOHATHS 10KA3aTEIbCTBA.

OBnaneHrne OOyYarOIIMMMCS CUCTEMOM TE€OMETPUYECKHX 3HAHUM U yMEHH
HEOOXOJMMO B TOBCEIHEBHOW >KU3HHU Ul U3YYEHUS CMEXHBIX AMCLUUIUIMH U
IPOAOKEHUs 00pa30BaHUsI.

B kypce reomeTpun 7—9 K1accoB MpeCTaBICHBI CIEAYIONINE COJIEPKATEIbHBIE
auaun:  «l'eomerpuueckue  ¢urype», «OtHomeHus», «M3mepenus wu
BBIUHCIICHUS, «I"eoMeTpuueckue TTOCTPOCHUSY, «I"eoMeTpuueckue
npeodpazoBaHus», «BEKTOpbI U KOOPJUHATHI HA TIJIOCKOCTH.

B pamkax yka3aHHBIX COJIepKaTEIbHbBIX JIMHUHN PEIIatoTCs CAETYIOME 3a0auu:

- Ppa3BUBAIOTCA TNPEJACTABICHUS O TEOMETPUM Kak Hayke, 00 HUCTOpPUHU
BO3HUKHOBEHHUS TE€OMETPUHU KaK MpUMeEpa HayKH, IepBble MPOOJEMbl KOTOPOMH
ObUTM TIOCTaBJIEHBI MPAKTUYECKOW JEATEIbHOCThIO YeJIOBEKa (Hampumep,
3eMJIeMepHUe);

- (hopMHpYIOTCS 3HAHUS yUYaIIUXCS O TEOMETPUUYSCKUX 00BEKTaX U UX CBOMCTBAX,
dbopMyItax BEIYUCICHUS TEOMETPUUCCKUX BEITUYNH;

- (GOpMHPYIOTCS HABBIKM TOCTPOCHUS M HM3MEPEHUS TeOMETPHUECKHX QUryp,
pelIeHus 3a/1a4;

- pa3BHBACTCS JIOTHYSCKOE MBIILICHHE, BOOOpaKCHHE, MAaTEeMAaTHUYECKUN SI3BIK U

Ap.

Onucanue MecTa y4e0HOro npeaMeTa B y4eOHOM IJIAHE



Y4eOHblli npeaMer
«MartemaTuka U MHPOpPMATHKa», SBISETCS 00A3aTENbHBIM A U3y4yeHus B 7-9
KJjaccax. B yueOHOM 1u1aHe Ha €ero U3y4yeHUe OTBOJAUTCA:

«I'eomerpus»

BXOJUT B TIPEAMETHYIO 00JacTh

Kaace Y4eOHblit KoumnuecTBo KoumnuecTBo Hroro
npeaMeT HeleJIbHbIX Y4eOHBbIX 3a y4eOHbIi
4yacoB He/lelb roj
7 Kmacc ['eomeTpus 2 34 68
8 Kiacc ['eomeTpus 2 34 68
9 kiacc ['eomeTpus 2 34 68

Bcero 3a 3 roga peanuzanuu nporpammsel — 204 yaca. M3ydyeHue

JIMYHOCTHBIE, MeTanpeAMeTHbIE U NPeAMeTHbIE
pe3yJabTaThl OCBOEHHSI Y4eOHOT0 MpeaMeTa

N3ydenune reomeTpun 0OECHEUMBAET CIEIYIOMIUE PE3YJIbTaThl OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl:

JIUYHOCMHDbLE:

1. ToToBHOCTP M CHOCOOHOCTH OOyYAIOHIUXCS K CaMOpPa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIIMU K O0YUYEHHUIO U MMO3HAHUIO; TOTOBHOCTH U
CIIOCOOHOCTD OCO3HAaHHOMY  BBIOOpY U IIOCTPOCHUIO  JTAJIbHEHILEH
WHIUBUyaJIbHONM TpaeKTopuu o0Opa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHUPE
npodeccuii M TPOQPECCHOHATBHBIX MPEANOYTCHUH, C YYETOM YCTOMYMBBIX
MMO3HABATEIbHBIX UHTEPECOB.

2. PasBuTtoe MOpanmpbHOEC CO3HAaHHWE W KOMIIETEHTHOCTh B pEIICHUH
MOpaJIbHBIX MPOOJIEeM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (¢opMupoBaHue
HPAaBCTBEHHBIX YYBCTB W  HPABCTBEHHOIO TIOBEJCHHUSA, OCO3HAHHOTO U
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHBIM TMOCTYNKaM (CHOCOOHOCTh K
HPAaBCTBEHHOMY CaMOCOBEPIIICHCTBOBAHUIO; BEPOTEPIIMMOCTh, YBaXUTEIbHOE
OTHOIIIEHHE K PEJIMTHO3HBIM UYYBCTBaM, B3TJIA/laM JIIOJEH WM UX OTCYTCTBUIO;
3HAaHUE OCHOBHBIX HOPM MOpaJid, HPABCTBEHHBIX, JYXOBHBIX HCATIOB, XPAHUMbBIX
B KyJbTYpHBIX TpaaulIMsIX HapoaoB Poccuu, TOTOBHOCTH Ha HMX OCHOBE K
CO3HATEJIbHOMY CAaMOOTPAaHWYEHUIO B MOCTYIKaX, MOBEACHUHU, PACTOUUTEIHLHOM
MOTPEOUTENBCTBE; CPOPMUPOBAHHOCTh IPEACTABICHHH 00 OCHOBaX CBETCKOMN
ATUKH, KYJbTYpbl TPAAULUMOHHBIX PEIIUTMWA, UX POJIM B Pa3BUTUU KYJIbTYpbl U
uctopun Poccun W YenoBeuecTBa, B CTAHOBICHWW TPAKIAHCKOTO OOIIECTBA H
POCCUICKON roCy1apCTBEHHOCTH; TIOHUMAaHUE 3HAUYCHHSI HPAaBCTBEHHOCTH, BEPHI U
penurud B OKU3HU 4YelloBeka, cembu M obumiectBa). CdopmupoBaHHOCTH
OTBETCTBEHHOTO OTHOIIEHUS K YYCHHUIO; YBAXXUTEJIHHOTO OTHOIICHHUS K TPYIY,
HaJM4Yue OMbITa y4acTHs B COLMAIBHO 3HaYMMOM TpyAe. Oco3HaHHe 3HAYCHUS
CEMbM B >KM3HM 4YEJIOBEKAa M OOIIECTBA, MPUHATHE IIEHHOCTH CEMEHHOMN >KW3HH,
YBaKUTEIIBHOE U 3a00TJIMBOE OTHOIIEHUE K YJIEHAM CBOEH CeMbH.




3. ChopmMHpOBaHHOCTH IEIOCTHOIO MHPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO pa3BUTUS HaykKu M  OOIIECTBEHHOM MPaKTHKH,
YUUTBHIBAIONIIETO COLMAIIBHOE, KYJIBTYPHOE, S3BIKOBOE, JYXOBHOE€ MHOTrooOpazue
COBPEMEHHOT'0 MHPA.

4. Oco3HaHHOE, YBAXKUTEIBHOE M JOOPOXKEIATEIbHOE OTHOLIEHUE K
JIPYrOMy 4eJIOBEKY, €ro MHEHHMIO, MHPOBO33PEHHIO, KYJIbTYpE, S3bIKY, BeEpe,
IPpaKJAHCKON TO3UIUMU. ['0TOBHOCTh M CHOCOOHOCTH BECTH IUANOT C JAPYTHUMH
JIOABMH W JIOCTUTaTh B HEM B3aUMONOHMMAaHUs (MACHTHPHUKAIUS ceds Kak
MOJTHOTIPABHOTO CyOBEKTa OOIIEHHs, TOTOBHOCTh K KOHCTPYHpPOBaHHIO oOpasza
napTHepa MO AHAJIOrY, FOTOBHOCTh K KOHCTPYMPOBAHHUIO 00pa3a IOIMYCTHMBIX
crioco00B Juaiora, TOTOBHOCTh K KOHCTPYMPOBAHHUIO Mpollecca AMaiora Kak
KOHBEHIIMOHUPOBAHUSI HMHTEPECOB, MPOLEAYP, T'OTOBHOCTH M CIHOCOOHOCTh K
BEJICHUIO NEPETOBOPOB).

5. OCBOECHHOCTH COIMAIBHBIX HOPM, MPaBWJI IMOBEIEHUS, pojiel U ¢dopMm
COLMAJIbHOM KU3HM B TIpylmax M CcoOOIIeCTBaX. YUacTHE B IIKOJbHOM
CaMOYNpPaBJIEHUHU U OOIIECTBEHHOM KU3HU B IpejieiaX BO3PAaCTHBIX KOMIIETEHIUI
C YYETOM pETMOHAIBHBIX, 3THOKYJIBTYPHBIX, COLHUAIBHBIX M HKOHOMHYECKHUX
ocobeHHocTel ((hopMHUpOBaHHE TOTOBHOCTH K YYACTHUIO B MPOIIECCE YIOPSAOUCHHUS
COLIMAJIbHBIX CBS3€W U OTHOILIEHUH, B KOTOPbIE BKIIOUYEHBI U KOTOPbIE (POPMUPYIOT
CaMHM yd4allyecs; BKIIOYEHHOCTb B HEMOCPEACTBEHHOE TI'PaXKIAHCKOE YYacTHe,
TOTOBHOCTh YYacCTBOBaTh B KU3HEJEATEIbHOCTH MOAPOCTKOBOIO OOLIECTBEHHOTO
00bEeIUHEHUS, TPOJYKTUBHO B3aUMOJCHCTBYIOIIETO C COLMAIBHOM cpenod u
COLIMAJIbHBIMU HMHCTUTYTaMH; HJICHTU(UKanus ce0s B KadyecTBe CyObeKTa
COIIMATBHBIX  MIpeoOpa3oBaHUM, OCBOCHHME  KOMIIETEHTHOCTEH B  cdepe
OpraHU3aTOPCKON JEeATEIbHOCTH; MHTEPUOPU3ALUS IIEHHOCTEW CO3MIATEIBHOTO
OTHOLICHHUS K OKPYKAIOWIEHW JEUCTBUTEIBHOCTH, LEHHOCTEH COLHUAIBHOTO
TBOPYECTBA, LICHHOCTH IMPOJYKTHBHOW OPraHHU3alMy COBMECTHOH AESITEIBHOCTH,
camMopeanu3allii B TIpYyIIIE MW OpPraHU3alud, LEHHOCTH <JIPyroro» Kak
PaBHOIIPABHOTO napTHepa, (dopMupoBaHue KOMITETEHLIUH aHaJIN3a,
IPOEKTUPOBAHUS, OPraHU3AIMH JEATEIIbHOCTH, Pe(IeKCUY U3MEHEHUH, CTI0CO00B
B3aMMOBBITOJIHOTO  COTPYAHMYECTBA, CIOCOOOB peajau3aluud COOCTBEHHOTO
JUACPCKOTO MOTEHIHANA).

6. ChopMHUPOBAHHOCTH IICHHOCTH 3JI0POBOTO U 0€30MacHOT0 00pa3a KU3HHU;
WHTEPUOPHU3ALMS TPAaBWJI HMHIUBUAYAIbHOTO W KOJUIEKTUBHOIO 0€30MacHOTO
NOBEACHUS B YPE3BbIYANHBIX CUTYalUSX, YTPOXKAIOMIMX KU3HU U 3J0POBBIO
J0JIeH, IPABWII TOBEJIEHUS HA TPAHCIIOPTE U HA IOpOrax.

7. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHUS YE€PE3 OCBOCHUE XYA0KECTBEHHOIO
Hacienust HapoaoB Poccun M Mupa, TBOPYECKOM AEATEIBHOCTH SCTETUYECKOTO
xapakrepa (CIoCOOHOCTh MOHMMATh 3CTETUYECKOE, SMOIMOHAIBHO-IIEHHOCTHOE
BUJICHHE OKpY)KAIOIIETO MHpA; CIOCOOHOCTh K 3MOIMOHATBHO-IIEHHOCTHOMY
OCBOCHHMIO MHUpPA, CaMOBBIPDAKEHHMIO M OpPUEHTAUUMU B XYJ0KECTBEHHOM H
HPaBCTBEHHOM IPOCTPAHCTBE KYJIbTYPBI; YBAKEHHE K UCTOPHH KYJIBTYPbI CBOETO
OtedecTBa, BBIPAKEHHOM B TOM 4YHCIE B IOHUMAHUM KpacoTbl YEJIOBEKa;
C(OPMUPOBAHHOCTh AKTUBHOTO OTHOIICHUS K TPaIuLUsAM XyJI0’KECTBEHHOU
KYJbTYPBI KAK CMBICJIOBOM, 3CTETUYECKON M IMYHOCTHO-3HAYNMOM [IEHHOCTH).



8. CdhopmupoBaHHOCTH OCHOB IKOJIOTUYECKOM KYJIbTYPHI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTMYECKOTO MBIIIJICHUS, HaTU4Ke
OMbITa  DKOJIOTMYECKH  OPHEHTHPOBAHHON  pe(dIEeKCUBHO-OLICHOYHOW U
MPAKTUYECKON  JIEATETbHOCTH B  KU3HEHHBIX CHUTyalusix (TOTOBHOCTh K
UCCJICIOBAHUIO TIPUPOJABI, K 3aHATUSIM CEIbCKOXO3AUCTBEHHBIM TPYJIOM, K
XYJ05KECTBEHHO-ICTETUYECKOMY OTPAXEHUIO MPUPOJIbI, K 3aHATUSIM TYpU3MOM, B
TOM YHCIIE SIKOTYPU3MOM, K OCYIIIECTBICHUIO IPUPOTOOXPAHHON IEATEILHOCTH).

9. Poccuiickas rpakgaHcKash HWASHTHYHOCTH (MAaTPUOTH3M, YBaXXEHHUE K
OTteuecTBY, K MPONUIOMY M HACTOSAIIEMY MHOTOHAIMOHAILHOTO Hapoaa Poccuw,
YyBCTBO OTBETCTBEHHOCTH U Jnoisira mnepen Poaunoil, maeHtuduxamus cebs B
KauecTBe TrpaxaaHnHa Poccun, CyObEKTMBHAs 3HAYMMOCTb HCIOJb30BaHUS
PYCCKOTO si3bIKa U A3BIKOB HapoJ10B Poccuu, oco3HaHue U OUIyIEHNE TUYHOCTHON
COMPHUYACTHOCTH Cyab0e poccuiickoro Hapoja). Oco3HaHHMEe STHHUYECKOM
MPUHAIJICKHOCTH, 3HAHWE HCTOPHUH, $3bIKAa, KYJIbTYPhl CBOETO HApo/a, CBOETO
Kpasi, OCHOB KyJbTYpHOro Hacieaus HaponoB Poccum u  denoBeuecTBa
(MIEHTUYHOCTh 4YEJIOBEKa C POCCUHCKOM MHOTOHAI[MOHAJIBHOU KYJBTYpPOH,
COINPUYACTHOCTh UCTOPUH HApOAOB U rOCYAApCTB, HAXOJUBUINXCSA Ha TEPPUTOPUH
coBpeMeHHOW Poccun); nHTepruopu3anusi TyMaHUCTHUECKUX, IEMOKPATHUECKUX U
TPaJIULIMOHHBIX IEHHOCTEH MHOIOHAIMOHAIBHOTO POCCUHCKOrO  OOIIECTBA.
Oco3HaHHOE, YBaXXUTEIbHOE M J0OpOXKENaTeabHOE OTHOLIEHHE K MCTOPUH,
KyJIbTYpE, PEIUTUU, TPATULUSAM, SI3bIKaM, LIEHHOCTSIM Hapoa0B Poccuu n HapoaoB
MUpa.

Memanpeomemmuvie

Me:xknpeamMeTHble NOHATHSA

OOGyuJaronuecss yCOBEPIICHCTBYIOT MNPUOOPETEHHBIE HAa TIEPBOM YpPOBHE
HABbIKM PaldoThl ¢ MHpopManMed U NONoOJHAT uX. OHM cMOryT paboTaTh C
TEeKCTaMHu, MpeoOpa3oBbIBaTh W HUHTEPIPETUPOBATH COACPIKAILLYIOCS B HHUX
uH(dOpMaIMIo, B TOM YHCIIE:

* CUCTEMaTU3UpPOBATh, COIMOCTABIATh, AaHAJIW3UPOBaTh, 0000IIATHE U
UHTEPIIPETUPOBATh UHPOPMAIIHIO, COACPHKAIIYIOCS B TOTOBBIX MH(OPMALIMOHHBIX
00BbEKTaX;

* BBIJICTISIT TJIaBHYIO M U30BITOUYHYIO MH(POPMAIIHIO, BBITIOJHATH CMBICIIOBOE
CBEPTHIBAHUE BBIJICNICHHBIX (AKTOB, MBICIICH; MPEACTaBIATh WH(OpPMAIUIO B
ckaToil cioBecHOW ¢opme (B BUIE IJIaHA WM TE3MCOB) M B HAarJISIHO-
CUMBOJIMYECKO QopMme (B BHIE TaOnMll, rpa)MuecKuX CXeM M Jharpamm, KapT
MOHSTUNA — KOHIENTYAIbHBIX TUArPaMM, OMTOPHBIX KOHCTIEKTOB);

* 3aII0JIHATH U JOTIOJHATH TAOJIUIIbI, CXEMBbI, THATPAMMBI, TEKCTHI.

OOGyuaronyecs NPUOOPETYT ONbIT MPOEKTHOM JAeSITeJIbHOCTH KaKk 0co00M
dbopmbl ydeOHOM pabOThI, CIIOCOOCTBYIONIEH BOCIUTAHUIO CaAMOCTOSITEIBLHOCTH,
MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIIEHUIO MOTUBAMU U 3((HEKTUBHOCTH
yueOHOW JIeATeNbHOCTH; B XOJI€ pealu3allid MCXOJHOTO 3aMbIclia Ha
IPAKTUUYECKOM YPOBHE OBJAJCIOT YMEHHEM BBIOMpATh aJeKBaTHbIE CTOSIIEH
3aladye CpeiCTBA, MPUHUMATh pEIIEHWS, B TOM UYHCIE W B CHUTyaIUAX
HeomnpeaenéHHoctd. OHU  MOJlydaT BO3MOXHOCTb Pa3BUTh CIIOCOOHOCTh K



pa3paboTKe HECKOJbKMX BapHAHTOB pEIICHWH, K TMOHCKY HECTaHJapTHBIX
pelieHunii, MOUCKY U OCYIIECTBIEHUIO HAU0O0JIee MPUEMIIEMOTO PEILICHUS.

B cootBerctBun ®I'OC OOO BBIAENAIOTCS TPU TPYHIbl YHUBEPCAIBHBIX
y4eOHBIX JIEUCTBUM: PEryIsiTUBHbBIC, TO3HABATEIbHbBIE, KOMMYHUKATUBHBIE.

PeryasituBubie YY /|

1. VYMmeHue caMoOCTOSITENBHO ONPEEHsATh 1edu OOydeHHs, CTaBUTh U
dbopMmyaMpoBaTh HOBBIE 3a/ayd B ydeOe M I03HABATEIBHOW JIESITEIILHOCTH,
pa3BUBaTh MOTHUBBI M HMHTEPECHl CBOEH IIO3HABATEIIBHOM JEATEIbHOCTH.
OO0y4aronmncs CMOKET:

® aHaIM3HPOBATH CYILLECTBYIOLIME U IJIaHUPOBATH Oynyuue
oOpa3oBaTenbHbIC PE3YIbTATHI;

® UJIEHTU(UIIUPOBATE COOCTBEHHBIE MPOOJIEMBI W OMNPENENSATh TJIaBHYIO
npobiiemy;

® BBIJIBUraTh BEPCUU peEIICHUA MpoOJeMbl, (POpMYyIUpPOBATH THUIOTE3bI,
IPEIBOCXUIIATh KOHEUHBIN PE3yJIbTaT;

® CTaBUTh IEJIb JEATEIbHOCTH Ha OCHOBE ONPENEIECHHOW NpoOJieMbl U
CYIIECTBYIOIIUX BO3MOKHOCTEN;

e (opmynupoBaTh y4eOHbIE 3a/lauM Kak IIard JOCTHXKEHUS MOCTaBIIEHHON
L€ IEATEIIbHOCTH;

e 00OCHOBBIBATH IICJIEBbIC OPUEHTUPHI M TPHOPUTETHI CCHUIKAMH Ha
LEHHOCTH, YKa3bIBasi 1 00OCHOBBIBAS JIOTHUECKYIO MOCIE0BATENBHOCTD 1IATr0OB.

2. YMeHHEe CaMOCTOSTEIhHO TUIAHUPOBATh IyTH JOCTHKEHHS 1EJeH, B TOM
YHUCJe albTEPHATUBHBIEC, OCO3HAHHO BhIOMpaTh Haubosee 3PPEeKTUBHBIE CIIOCOOBI
penieHus y4eOHbIX M MO3HABaTEIbHBIX 3a/1a4. OOy4arouuics CMOXKET:

® OIpeaesaTh HEOOXOAUMBIE JCHCTBHUE(s])) B COOTBETCTBUU C Y4EOHOU u
MO3HABATEILHOM 3a/1a4€il M COCTABJIAThH aJTOPUTM UX BBITIOJTHEHNUS;

e 00OCHOBBIBaTh M OCYIIECTBIATh BbIOOp Hambonee dPHEeKTUBHBIX
CIIOCOOOB pelleHusl y4eOHbIX U TO3HABATENbHBIX 33/1a4;

® ONpENeNsATh/HAXOAUTh, B TOM 4YHUCJIE U3 MPEJIOKEHHBIX BAapUAHTOB,
YCIJIOBHUSI 17151 BBINIOJIHEHUS Y4eOHOM U MO3HABATEIbHOM 3aa4H;

® BBICTpPaMBaTh KU3HEHHBIC IUJIAHBI HA KPATKOCPOUHOE Oymyiiee (3asBisTh
L[EJIEBbIE OPUEHTUPHI, CTABUTh AJCKBAaTHbIE MM 3aJayd U MpeajaraTh JIEHCTBUS,
yKa3bIBasi U 00OCHOBBIBAs JIOTHYECKYIO MOCIEI0BATENBHOCT 11arOB);

® BBIOMpAaTh W3 TMPEJIOKEHHBIX BApPUAHTOB W CAMOCTOSATEIHLHO WCKATh
CpelcTBa/pecypchl Ui peUIeHUs 3a1a4k/A0CTUKEHUS LETH;

® COCTaBIATh IUIaH  peleHuss MnpoOJjemMbl  (BBIOJHEHHUS  MPOEKTa,
MPOBEJICHUS UCCIIEIOBAHUA);

® OMNpeAeNsaTh MOTEHUUAJIbHbIE 3aTPyIHEHUS MNpPHU pEHIeHUH Y4eOHOU u
MO3HABATENbHOM 3a/1a4M U HAXOJUTh CPEJICTBA JJI1 UX YCTPaHEHUS;

® ONUCHIBATH CBOW OMBIT, OPOPMIISISL €ro ISl TIEpelavu IPYyTUM JTIOIsIM B
BU/JIE TEXHOJIOTUH PEILICHUs MPAKTUYECKHUX 3a/1a4 OMPEJEICHHOr0 Kiacca;

® [JJAHUPOBATH U KOPPEKTUPOBATH CBOIO WHIUBUTYJIBHYIO
00pa30BaTEIbHYIO0 TPACKTOPHIO.

3. YMeHHe COOTHOCHTHh CBOM JEWUCTBUA C IUIAHUPYEMBIMH pe3yJbTaTaMH,



OCYLIECTBJISITh KOHTPOJb CBOEH JIESITEIBHOCTH B MPOLECCE JTOCTHKEHHS
pe3ynbTaTa, ONpeesTh COCOObl IEUCTBUI B paMKax MPEAJIOKEHHBIX YCIOBUHN U
TpeOOBaHMM, KOPPEKTUPOBATH CBOU JIEUCTBHS B COOTBETCTBUU C U3MEHSIOLIEHCS
cutyanend. OOyJaromuics: CMOXKeT:

® ONpENeNsiTh COBMECTHO C TMEIaroroM W CBEPCTHUKAMU KpPUTEPUU
IUIAHUPYEMBIX PE3YIbTATOB U KPUTEPUU OLICHKU CBOEH y4E€OHOU EATEIbHOCTH;

® CHCTEMATHU3UPOBATH (B TOM YHCJIE€ BBIOMPATh NMPUOPUTETHBIE) KPUTEPUU
IUIAHUPYEMBIX PE3YJIbTATOB M OLIEHKH CBOEH J1€ATEIbHOCTH;

e OTOMpaTh MWHCTPYMEHTBl [UJIi OLEHHUBAHHUS CBOEH JESATENBHOCTH,
OCYUIIECTBJISATh CAMOKOHTPOJIb CBOEH NEATEIbHOCTH B paMKax MpPeI0KEHHbIX
YCJIOBUH U TpeOOBaHUI;

® OIICHUBATH CBOIO JESTEIBHOCTh, apTyYMEHTUPYS NPUYUHBI JTIOCTHIKCHUS
WIM OTCYTCTBUS IUIAHUPYEMOT'O PE3YIIbTATA;

® HaxOJUTh JOCTATOYHBIE CPEJCTBA JJISl BHIMOJHEHUS YUEOHBIX NEHCTBUN B
U3MEHSIOMIEHCS CUTYaIluy W/WIK MPU OTCYTCTBUU TJIAHUPYEMOTO PE3yJIbTaTta;

e paboTass 1O CBOEMYy IUIaHy, BHOCUTb KOPPEKTHUBBl B TEKYIIYIO
JIEATEIBHOCTh HAa OCHOBE aHaiu3a W3MEHEHUW CHUTyallMd JIg [OJy4eHUs
3aIUTAaHUPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3ybTara;

® YCTaHaBIMBAaTh CBS3b MEXAY IMOJIYYEHHBIMH  XapaKTepUCTUKaAMU
IPOAYKTa W XapaKTEPUCTHKAMHU IMpolecca NEATEIbHOCTH W 1O 3aBEpUICHUU
JeATEIbHOCTH MpesiaraTh U3MEHEHHE XapaKTEpPUCTHK Ipolecca Uil MOTyYeHUs
YIIYUIIEHHBIX XapaKTEPUCTUK MPOAYKTA;

® CBEpATh CBOM JEWUCTBUA C II€JIbIO M, IPU HEOOXOIHMMOCTH, HUCIIPABIISTH
OLIMOKHU CAMOCTOSTEIBHO.

4. YMeHHE OILICHMBaTh TMPaBUJIBLHOCTh BBHITIOJIHEHUS Y4YeOHOM 3ajauw,
COOCTBEHHBIE BO3MOKHOCTH €€ perieHusi. OOy4yaromuics CMOKeT:

® ONpeNeNsATh KPUTEPUU MPaBUIBHOCTH (KOPPEKTHOCTH) BBIMOJHEHUS
y4eOHOM 3a71a4u;

® aHaNM3UpPOBAaTh M OOOCHOBBIBATH NPUMEHEHHUE COOTBETCTBYIOLIETO
WHCTPYMEHTAPUS JUIsl BBIIOJTHEHUS yueOHO 3a1auH;

® CBOOOJIHO TIONIb30BAThCSl BBIPAOOTAHHBIMU KPUTEPUSIMU OIICHKUA U
CaMOOLIEHKH, MCXOAS M3 LEIM U HMMEIUIMXCS CPEACTB, pa3iuyas pe3yJbTaT U
CITOCOOBI ICHCTBHUI;

® OIEHMBATHh TMPOAYKT CBOEW JEATEIBHOCTH MO 3aJaHHBIM W/UIU
CaMOCTOATENIbHO  ONpPENENEHHBIM KPUTEPUSIM B COOTBETCTBUM C  LIEJBIO
NEesATEIbHOCTH;

e 00OCHOBBIBATH JIOCTHKUMOCTH 1€ BBIOPAHHBIM CIIOCOOOM Ha OCHOBE
OLICHKM CBOMX BHYTPEHHHUX PECYPCOB U JOCTYITHBIX BHEIIIHUX PECYPCOB;

e (ukcupoBarth u aHAIN3UPOBATh JTUHAMUKY COOCTBEHHBIX
00pa3oBaTeIbHBIX PE3YJILTATOB.

5. Brnanenue ocHOBaMU CaMOKOHTPOJISl, CAMOOLICHKH, MPUHATUS PEIIEHUMN
U OCYIIECTBJICHHUS OCO3HAHHOTO BbIOOpa B Y4YeOHOW M I[O3HABATENILHOM.
OO0y4aronmncs CMOXKET:

e HaOJIOAaTh U aHAIU3UPOBATH COOCTBEHHYIO YUE€OHYIO U TTO3HABATEIbHYIO



NESTENIbHOCTh W JEATEIbHOCTh  JAPYTrUX  OOydYamoIuxcsi B Ipolecce
B3aMMOIIPOBEPKH;

® COOTHOCUTH pPEaAJbHBIE W IUIAHHUPYEMBIC PE3YJIbTaThl HHANBUIYAIbHOU
00pa30BaTeIbHON IEATETbHOCTH U JIeTIaTh BBIBOJIBI;

® [PUHUMATh pEUICHWE B Y4YEOHOM CHUTyalluM M HECTH 3a Hero
OTBETCTBEHHOCTH;

® CaMOCTOSITENIBHO ONPENENsATh NPUYMHBI CBOETO ycIexa WM Heyclexa U
HAXOJIUTh CIIOCOOBI BBIXO/IA U3 CUTYallUU HEYCIIEXa,

® PETPOCIEKTUBHO OMNpPEACNsITh, KaKUe ACHCTBUS MO PEIICHHIO y4eOHOM
3ala4d WM TapaMeTpbl 3TUX JEUCTBUU MPUBEIU K IMOIYYECHHIO HMEIOIIETOCs
MpPOAYyKTa Y4eOHOM AeSTETbHOCTH;

® JIEMOHCTPUPOBATH  MPHUEMBI  PETYISAIUA  MCUXO(PU3HOIOTUIECKUX/
OMOIMOHAJIBHBIX COCTOSIHUH JJIs JOCTIKEHUS d(DdeKrTa yCroKoeHus (yCTpaHSHUS
AMOIIMOHAJILHOM  HaIpsDKEHHOCTH), A(dekTa BoccTaHOBIECHUS (OcimadieHus
MPOSIBJICHUI YTOMJICHUS), s dexra aKTUBU3alUU (moBbIIEHUS
NCUXO(PU3NOIOTHIECKON PEAKTUBHOCTH).
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6. VYmeHue ompenensTh MOHATHUSA, CO3/1aBaTh OOOOIICHMS, YCTaHABIUBATh
aHAJIOTUH, KJIacCU(UIUPOBATh, CAMOCTOATEIHO BBIOMPATh OCHOBAaHUA W
KpUTEPUH ISl KJacCU(UKAIIMU, YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3U,
CTPOUTH  JIOTMUECKOE  pacCyKICHHE,  YMO3aKiio4deHue  (MHIYKTUBHOE,
JETyKTUBHOE, 10 aHAJIOTUH) U JIeJIaTh BBIBOABL. OOy4arOMIUICI CMOXKET:

e 110A0HUpaTh CIOBA, COMOJYMHEHHBIE KIOYEBOMY CIIOBY, OMNPEIECISIOINE
€ro MPU3HAKU U CBOMCTBA;

® BBICTPauBaTh JIOTMYECKYIO LIETIOYKY, COCTOALLYIO M3 KJIIOYEBOIO CIOBAa U
COTNIO/IYMHEHHBIX EMY CJIOB;

® BBIJICIATh OOIIMKA TMPU3HAK JIBYX WJIM HECKOJBKHX TMPEIMETOB WU
SBJICHUN U OOBSICHATD UX CXOJICTBO;

® O0BEAUHATH MPEIMEThl W SBJICHHS B TPYIIBl 1O OMNpeACICHHBIM
IpU3HaKaM, CPaBHUBATh, KJ1acCU(ULIHUPOBATH U 00001IaTh (DAKTHI U SABJICHUS,

® BBIJICIIATH SBJICHUE U3 OOIIEro psijia APYTUX SBICHUM;

® ONpEeNeNsiTh 0OCTOATENHCTBA, KOTOPHIC MPEIIECTBOBAIIM BO3ZHUKHOBEHHIO
CBSI3U MEXIY SBJICHUSMH, U3 ITUX OOCTOSITENHCTB BBIACIATH OINPEICISIONINE,
CrOCOOHBIC OBITh MPUYMHON JAHHOTO SIBJICHUSI, BBISBIISITH PUYUHBI U CJICICTBUS
SIBIICHUI;

® CTPOUTH PACCYKJICHHUE OT OOLIUX 3aKOHOMEPHOCTEN K YACTHBIM SIBICHUSM
¥ OT YaCTHBIX SIBICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXJICHHUE Ha OCHOBE CpPAaBHEHHUS MPEAMETOB U SIBJICHHI,
BBIJICIISISI TIPY OTOM OOIIIHME MPU3HAKY;

® u3JIaraTh TMOJIYYCHHYIO WH(GOPMAIHMIO, MHTEPIPETUPYS €€ B KOHTEKCTE
peaeMon 3a1auu;

® CaMOCTOSITEJIBHO YyKa3blBaThb Ha WHGOpMAILMIO, HYXIAIOUYIOCS B
MpOBEpKe, TMpejaraTb U TMPUMEHATH CIOCO0 TMPOBEPKHA  JOCTOBEPHOCTH
uHdopMaIuy;



e BepOanM30BaTh 3MOLMOHAIBHOE BIIEYATICHHE, OKAa3aHHOE Ha HEro
HMCTOYHUKOM,;

® OOBSICHATH SIBJICHUS, ITPOLIECCHI, CBA3U M OTHOIICHHUS, BBISBIISIEMbIE B X0O/I€
MO3HABATEILHON U MCCIIEA0BATEIBCKOU NESITENbHOCTH (IPUBOJUTH OOBSICHEHUE C
U3MEHEHUEM (OpPMBI TIPEACTABICHHS; OOBSICHAThH, NCTAMM3UPYS WiIH 00001Ias;
OOBSCHATH C 33IaHHON TOYKH 3PCHHUS);

® BBISBIIATH M HA3bIBaTh TNPUYUHBI COOBITHS, SIBJICHHS, B TOM YHCIIE
BO3MOXKHBIE /Han0oJiee BEPOSITHbIC MPUUUHBI, BOBMOXHBIE MTOCIIEICTBUS 3a/IaHHOMN
MPUYUHBI, CAMOCTOSATEIBLHO OCYIIECTBIISISI IPUUYUHHO-CIICICTBEHHBIN aHAIU3;

e JejaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHAJIM3a Pa3HbIX TOUEK 3pEHUS,
NOATBEPKIATh BBIBOJ COOCTBEHHOW AapryMEHTALME WM CaMOCTOSATEIBHO
MOJTYYCHHBIMH JTAHHBIMHU.

7. YmeHue co3gaBaTh, IPUMEHAITh U IPEOOPA30BLIBATH 3HAKU M CUMBOJIHI,
MOJEIM W CXEMBbl I peuieHus y4eOHBIX U TIO3HAaBaTeNbHBIX 3ajad.
OO0yuaronmncs CMOXKET:

e 0003Ha4YaTh CUMBOJIOM M 3HAKOM MPEAMET U/WIIH SBJICHHUE;

® ONpENEeNsATh JIOTHUYECKUE CBSI3U MEXIY MpeAMEeTaMu W/WIA SBICHUSMU,
0003HayaTh JaHHBIC JJOTUYECKUE CBSI3U C TTOMOIIBIO0 3HAKOB B CXEME;

® CO03/1aBaTh a0CTPAKTHBIN WK peabHbIA 00pa3 MpeaMeTa U/uiH sIBICHUS;

® CTPOHUTH MOJIEJIb/CXEMY Ha OCHOBE YCIIOBUW 3aJayd W/WIK crocoda ee
pelieHus;

® Co3/laBaTh BepOaJIbHBIC, BEIIECTBEHHbIE W MH(OPMAIMOHHBIE MOJEIH C
BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JJI ONpeeseHHs crocoda
pelieHus 3aJ1la4i B COOTBETCTBUH C CUTYyaIUEH;

e 1peoOpa3oBbIBaTh MOJEIM C UENbI0 BBIABICHHUS OOUIMX 3aKOHOB,
ONPEAENSIONMX JaHHYIO TPEAMETHYIO 00J1aCTh;

® [IEPEBOAUTH CIOXHYIO MO COCTaBy (MHOTOACHEKTHYI0) MH(POPMALMIO U3
rpaduueckoro uiaM  (opMaIM30BaHHOTO (CHUMBOJIBHOTO) TPEJCTaBICHUS B
TEKCTOBOE, U HA00OPOT;

® CTPOUTH CXEMY, AJITOPUTM JCUCTBHS, UCIIPABIATh WM BOCCTAHABIMBATH
HEU3BECTHBIM paHee ajJrOpuTM Ha OCHOBE MMEIOIIETOCs 3HaHUs 00 00BeKTe, K
KOTOPOMY MPUMEHSICTCS aJITOPUTM;

® CTPOUTH JI0KA3aTENIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOIO;

® AHAIM3UPOBATH/PEPICKCUPOBATH OMNBIT Pa3pabOTKU U peaau3aiuu
y4e0HOro MpPOEKTa, UCCIIEAOBaHUs (TEOPETUUECKOr0, SIMIUPUIECKOI0) Ha OCHOBE
MPEVIOKEHHOM TPOOJIEMHOM CHUTYallMM, ITOCTABJICHHOW MW W/WIW 3aJIaHHBIX
KPUTEPHUEB OIICHKU MPOYKTa/pe3ybTara.

8. CwpbicnoBoe uteHne. O0yJaronuncs CMOXKET:

® HaXOJUTh B TEKCTE TpeOyemyro uHGOpMaIuio (B COOTBETCTBUU C LIEISIMHU
CBOEH JEATEIIbHOCTH);

® OPHUEHTHPOBATHCA B COJEPNKAHUU TEKCTA, MOHUMATh IIEJIOCTHBIM CMBICI
TEKCTa, CTPYKTypHUPOBATh TEKCT;

® YCTaHABJIMBATh B3aMMOCBS3b OIHUCAHHBIX B TEKCTE COOBITHIA, SBIICHUIA,
MPOILIECCOB;



® PE3IOMUPOBATH ITIABHYIO UAEHO TEKCTA;

e 1peoOpa3oBbIBATh TEKCT, «IEPEBOAS» €ro B JPYTyl0 MOAAIbHOCTb,
UHTEPIIPETUPOBATH TEKCT (HEXYI0KECTBEHHBIN — yueOHBINH, HAYYHO-TIOMYJISPHBIH,
UH(OPMAIMOHHEIH, TeKCT non-fiction);

® KPUTHYECKH OIICHUBATh COAepk aHue U (HOpPMY TEKCTa.

9. ®opmupoBaHHE € pPa3BUTHE DSKOJOTUYECKOTO MBIIUICHUS, YMEHHE
IPUMEHSTh €r0 B MO3HABATEIbHOM, KOMMYHUKATUBHOM, COLIUMATBLHON MPaKTUKE U
npodeccruonanbHoli opueHTanuu. O0yyaromuncs CMOXKET:

® ONpEeNEeNsATh CBOE OTHOUIEHUE K IPUPOIHON Cpee;

® AHATM3UPOBATH BIUSHUE JKOJOTUYECKUX (PAKTOPOB Ha Cpeay OOMTaHUS
YKUBBIX OPTaHU3MOB;

® [POBOJWUTH MPUUYMHHBIA M BEPOATHOCTHBIA aHAIU3 3KOJOIMYECKUX
CUTYAIlUM;

® [IPOTHO3MPOBATh H3MEHEHUS CHUTyallud IIPU CMEHE JEHCTBHUS OJHOTO
(dakTopa Ha JielicTBUE APYroro Gaxkropa;

® PacIpoCTPaHATh HKOJIOTMYECKUE 3HAHUS M y4acTBOBATH B IPAKTUYECKUX
Jienax 1o 3alIuTe OKPYKaroIeil cpeibl;

® BbIpaXaThb CBOE OTHOIIEHUE K MPUPOJE Yepe3 MOJENIU, IPOEKTHbIE
paboTHI.

10. Pa3BuTMe MOTHBAIlMM K OBJIAJEHUIO KYJIbTYpOH  aKTHBHOIO
UCIIOJIb30BaHUS CIIOBApEH U APYTrUX MOUCKOBBIX cucTeM. O0yJaromuiics CMOXET:

® OIpelesITh HEOOXOAUMBIE KIIIOUEBbIE IIOMCKOBBIE CJIOBA U 3aIPOCHI;

® OCYUIECTBJISITh B3aUMOJECHCTBUE C BJIEKTPOHHBIMU IMOMCKOBBIMU
CUCTEMaMHU, CIOBAPSMH;

e (opMHPOBATH MHOXKECTBEHHYIO BBIOOPKY M3 MOUCKOBBIX UCTOYHUKOB
U1 00 BbEKTUBU3AIMH PE3YJIbTATOB MOUCKA;

® COOTHOCHUTBH ITOJIyYEHHBIE PE3YNIBTATHI IOMCKA CO CBOEH JIEATEIBHOCTBIO.

KommynukaTuBubie YV /|

11. VYwmeHue opraHu3oBbIBaTh y4eOHOE COTPYJHUYECTBO W COBMECTHYIO
NEeATEIbHOCTh C YYUTENEM W CBEPCTHUKaMH; paboTaTh WHAMBUAYAJbHO U B
rpynmne: HaxoIuTh oOOlllee pelieHre M pa3pemaTb KOH(JIMKTBI Ha OCHOBE
COTJIaCOBaHMS MO3UILMKA M ydeTa UHTEPECcOB; (OpMYIUPOBATh, APTYMEHTUPOBATH U
OTCTauBaTh CBOE MHeHHE. OOYUaIOIINICS CMOXKET:

— OIpeAeNATh BO3MOXKHbBIE POJIM B COBMECTHOM J€ATEIbHOCTH;

— WUIpaTh ONPEIECIECHHYIO POJIb B COBMECTHON AEATEIBHOCTH;

— NPUHUMATh TO3UIUI0 COOECeAHHKA, TMOHUMAas [MO3UIMI0 APYroro,
pasziuyaTh B €ro peyu: MHEHHE (TOUKY 3pEHUs), JO0KA3aTelbCTBO (apryMEHTHI),
(baKTbl; TUIIOTE3bI, AKCHOMBI, TEOPHUH;

— ompeAensiTb CBOM JEHUCTBUA W JACHCTBUS TapTHEpa, KOTOphIE
C0CcOOCTBOBAJIM UJIH MPENSATCTBOBAIN IPOAYKTUBHON KOMMYHHUKAIIUH;

— CTPOUTh  TO3UTHUBHBIE  OTHOLIEHUS B  Mpouecce ydyeOHOM U
MMO3HABATEILHON AESITEIbHOCTH;

— KOPPEKTHO W apryMEHTHUPOBAHHO OTCTaMBaTh CBOIO TOYKY 3pEHHsS, B
JMCKYCCUU YMETh BBIJBUTaTh KOHTPApryMeHThI, nepedpazupoBaTh CBOIO MbBICIH



(BIameHre MEXaHM3MOM AKBHUBAJICHTHBIX 3aMEH);

— KPUTUYECKHU OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM
MpU3HABaTh OIMMOOYHOCTh CBOETO MHEHHMsI (€CIIM OHO TaKOBO) U KOPPEKTHUPOBATH
ero;

— TIpeaJiarath albTEPHATUBHOE PelIeHHEe B KOH(PIUKTHON CUTYaIIHH;

— BBIJICTIATH OOIIYIO TOUKY 3pEHUS B TUCKYCCHUU;

— JIOTOBAapWBaThCA O TIpaBWJIaX W Bompocax Uil OOCYXKIEHUS B
COOTBETCTBHHM C MOCTABJICHHOMN NIepe ] TPyMIoi 3a1auei;

— OpraHU30BBIBATH YUEOHOE B3aUMOJICHCTBHE B Ipymie (onpeaeaiaTh oOIme
LEJH, PaCIPEACIISITh POJU, JOTOBAPUBATHLCS APYT C APYTOM U T. 11.);

— YCTpaHsITh B  paMKax JHajiora pas3pbiBBl B KOMMYHHUKAIIWU,
0OyCJIOBJIEHHBIE HEMOHUMAaHUEM/HETIPUSATHEM CO CTOPOHBI coOecenHrKa 3aIadd,
(dbopMBI WITH COZIep KaHUs TUajIora.

12.  VYmMmeHuHe 0CO3HAHHO HCIMOJb30BaTh PEUEBBIC CPEJICTBA B COOTBETCTBHUH
C 3aJauyei KOMMYHHKAIIMU IS BBIPAKEHUS CBOMX YYBCTB, MBbICIEH U
MOTPEOHOCTEH NJIs TJIAHUPOBAHMUS M PETYJISIIIUN CBOCH JEATECIIbHOCTH, BIaJCHUE
YCTHOM H TIMCBMEHHOW pPEYbI0, MOHOJOTHYECKOM KOHTEKCTHOW PEYBIO.
OOyJaronuncs CMOXKET:

® OmNpeaessITh 3a7adyy KOMMYHHMKAIlMM U B COOTBETCTBUM C HEH OTOMpaTh
peYeBbIE CPEICTBA;

e OTOMpATH U UCMOJB30BATh PEUYEBBIE CPENICTBA B MPOLIECCE KOMMYHHUKAIIUU C
JPYTUMH JIFOAMU (UAJIOT B IMape, B MAJIOW TPYIINE | T. 11.);

® TIIPEACTaBIATh B YCTHOHW WM THUChbMEHHOM (opMe pa3BepHYTHIN IIJIaH
COOCTBEHHOM JIESITEILHOCTH;

e CoOII0aTh HOPMBI TyOJTUYHON pEUH, PErJIaMEHT B MOHOJIOTE U AUCKYCCUU B
COOTBETCTBHM C KOMMYHUKATUBHOM 3aJ]aU€EH;

® BBICKA3bIBaTh U OOOCHOBBIBATH MHEHHE (CYXKJICHUE) U 3alpalliiBaTh MHECHUE
MapTHEpa B paMKax JI1aJiora;

® [IpUHUMATh PEIICHWE B XOJI€ JAWajora MW COIJIaCOBBIBaTh €ro ¢
cO0ECEeTHUKOM;

® CO3/1aBaTh IHUCbMEHHBIE «KIUIIMPOBAHHBIC» U OPUTHMHAIBHBIE TEKCTHI C
MCIIOJIb30BaHUEM HEOOXOIMMBIX PEYEBBIX CPEJICTB;

® UCIOJB30BaTh BepOalbHBIE CpeACTBa (CpeAcTBa JIOTUYECKOM CBSI3M) s
BBIJICJICHUS CMBICIIOBBIX OJIOKOB CBOCTO BBICTYILICHHS;

® HCIIOJB30BaTh HEBepOaJIbHBIE CPEJCTBA WM HAIrJISAHBIC MaTepHAaIbI,
MOATOTOBJICHHBIE/OTOOPAHHBIE MO]T PYKOBOJACTBOM YUMUTEIS;

e jenaTh OIICHOYHBIA BBIBOJ O JIOCTMIKEHMHM II€JIM KOMMYHHUKAIUU
HETOCPEJCTBEHHO  TIOCJIE  3aBEpIICHUS KOMMYHHUKAaTHBHOTO  KOHTakTa U
00OCHOBBIBATH €TO.

13. ®opmupoBaHWe UM  pa3BUTHE KOMIETEHTHOCTH B  00JacTu
WCITIOJIb30BaHUSI MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTUN (Janee —
HKT). OGyuaromuiicsi CMOXKeT:

® [[CJICHANIPABICHHO WCKaTh U HKCIOJIb30BaTh MH(GOPMAIMOHHBIE PECYPCHI,
HEO0OXOIMMBbIC JIJISl PEIICHUSI YUCOHBIX U MPAKTUYECKUX 3a7a4 C MOMOIIBIO CPECTB



UKT;

e BbIOMpaTh, CTPOUTh M HCIOJIb30BATHh AJECKBAaTHYI HH(POPMAIMOHHYIO
MOJIeb ISl IEpeAauu CBOMX MBICIEH CPEICTBAMU €CTECTBEHHBIX U (DOPMATIBHBIX
S3BIKOB B COOTBETCTBHUHM C YCIOBUSIMU KOMMYHUKAIINH;

® BbIIEIATh HMHPOPMALMOHHBIM acCHeKT 3aJauyd, OIEepUpOBaTh JAAHHBIMH,
UCIT0JIb30BaTh MOJIEIb PEIICHHUS 3aa4H;

® JCIOJb30BaTh KOMIIBIOTEPHBIC TEXHOJOTUH (BKIIOYas BBHIOOP aJ€KBATHBIX
3aJjau€ MHCTPYMEHTAJIbHBIX MPOrPaMMHO-ANIMAPATHBIX CPEACTB U CEPBHUCOB) JIs
perieHns nHHOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX YU€OHBIX 3a/1a4, B TOM YHUCJIE:
BBIUMCJIEHNE, HATUCaHHE JOKJIAJI0B, peepaToB, CO3/1aHue PEe3eHTalui U JIp.;

® JCIOJb30BaTh HHPOPMALMIO C YUETOM 3TUYECKUX U IIPABOBBIX HOPM;

e co3iaBaTh WH(MOPMALMOHHBIE PECypChl pa3HOTO THUMA W JUIS Pa3HBIX
ayJIuTOpHil, coO01aTh HPOPMAITMOHHYIO TUTUEHY U MpaBUiia HHPOPMAIIHOHHOM
0€30I1aCHOCTH.

npeomemuole.

e UMETh IIPEACTABICHHS O MaTEeMaTMKE Kak O METOAE IIO3HAHMS
JNEHUCTBUTEIBHOCTH, TO3BOJISIFOLIEM ONUCHIBATh U U3y4aTh pEajbHBIE IPOLECCH U
SIBJICHUSI,

® paboTaTh C yUeOHBIM MAaTEMATUUYECKUM TEKCTOM (aHAJIU3UPOBATH, U3BIIEKAThH
HEOOXOMMYI0 HWH(OpMAINIO), TOYHO W TIPaMOTHO BBIpAXKaTb CBOU MBICIH C
IPUMEHEHUEM MATEMaTUYECKOM TEPMHHOJOTUM W CUMBOJIMKH, HPOBOAUTH
KJaccu(ukanuy, JOru4eckue OOOCHOBAHUS, J0KAa3aTeIbCTBA MAaTEMATUYECKHX
YTBEPKICHUN;

® BIIAJIETh TEOMETPUUYECKUM SI3bIKOM; Pa3BUTHE YMEHHSI UCIIOJIb30BaTh €r0 JUIs
ONMCAHMS TIPEIMETOB OKPYKAIOIIETO MHUpPA; PA3BUTHE IPOCTPAHCTBEHHBIX
OpEICTaBICHUNH, M300pa3uUTENbHBIX  YMEHHMH, HABBIKOB  TI'€OMETPHUUYECKHUX
ITOCTPOCHMUIL;

® UMETh CUCTEMAaTHYECKHWE 3HAHMS O IUIOCKUX (UTrypax M HX CBOMCTBax,
MPEACTABICHUM O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TENAX; Pa3BUTUE YMEHUUN
MOJICJIMPOBAHUSl PEANbHBIX CUTyalldii Ha A3bIKE TE€OMETPUHU, HCCIEAOBAHUS
IIOCTPOEHHOM MOJENIM C HCIOJIb30BAHUEM T'€OMETPUYECKUX INMOHATHUH U TEOPEM,
anmnapara anreOpbl, pelIeH!s] TeOMETPUUECKUX U IMPAKTUUECKUX 3a/ay;

® [IPUMEHSTH U3YUYEHHBIEC MMOHATHSA, PE3YJIBTATHI, METOBI I PELICHMS 3a7a4
IIPAKTUYECKOTIO XapakTepa M 3a7ad U3 CMEXHBIX JAMCLMIUIMH C MCHOJIb30BAHUEM
IpyU HEOOXOAMMOCTH CHPABOYHBIX MAaTEPHANIOB, KOMIBIOTEPA, IMOJIb30BATHCA
OLICHKOW W NMPUKHUIKOMN ITPU MPAKTUUECKUX pacyETax;

e 00sanaTh MH(GOPMALIMOHHON U AITOPUTMUYECKON KYJIbTYpOH.

Coneprxkanue yueOHOro npeamera

DJIeMEeHThI TEOPUH MHOKECTB U MATEeMAaTHYECKOH JIOTHKH
Cormacao ®I'OC ocHoBHOrO 001IeTO 00pa3oBaHMsI B KypC MaTeMaTHKU
BBeJIeH paznen «Jloruka», KOTOPBIM HE MpeArnoaaraeT JOMOJHUTEIBHBIX YacOB Ha



HN3Yy4YCHUMN W BCTPAMBACTCA B PA3JIMYHBIC TEMbI KYPCOB MATCMATUKN U
npeaBapsACTCa O3HAKOMIICHUEM C 3JICMCHTAMH TCOPHUHN MHOXKCCTB.

MHokecTBa M OTHOLLIEHUSI MeKITYy HUMHU

MHOXECTBO, Xapakxmepucmuieckoe C80UCMBO MHONCeCmeda, SIEMEHT
MHOXXECTBa, Nycmoe, KOHeYHoe, OeckoHeuHoe MHoxcecmgo. [loaMHOXKECTBO.
OTHollleHHe TPUHAJICKHOCTH, BKJIIOYEHUS, PaBEHCTBA. DJEMEHThl MHOXECTBA,
COoCcOOBI 33/JJaHUA MHOXECTB, PACHO3HABAHUE NOOMHONCECE U INEMEHMO8
HOOMHOIHCECME C UCNONIb30BANHUEM KPY208 Jiiiepa.

Onepauuu HaJl MHOKeCTBAMH

Ilepeceuenne u oOBEAMHEHUE MHOXKECTB. Paznocmsv  mHOdMCEcms,
oononnenue Muodxcecmsea. HMumepnpemayus onepayuti HAO MHONCECMEAMU C
nomowbio Kpy2o8 Juepa.

JJIeMEeHTBI JIOTHKHU

Onpenenenue. YTBepkACHUA. AKCHOMBI U TeopeMmbl. JlOKa3aTenbCTBO.
JlokazatenbCcTBO OT MpOTUBHOTO. Teopema, oOpaTHasi nanHoi. [lpumep wu
KOHTPIIPUMED.

Bbicka3biBaHus

WUCTUHHOCT, M JIOXKHOCTH  BBICKA3bIBAHUSI. Cnooicnvle  u npocmaowie
BbICKA3bIBAHUAL. Onepauuu HAO B8bICKA3LIBAHUIMU C UCNOAb308AHUEM T0CUYECKUX
CBA30K. U, Ujiu, He. Ycnosnuie evickazvieanus (MMHJZMKCIL!MM).

I'eomeTpuueckue purypsi

Durypsl B reOMeTpHH U B OKPYKAKOIIEM MUPe

I'eomerpruueckas durypa. dopmupoBaHue MIPEICTABICHUIN 0
METaIpeMETHOM MOHSATUHU «PUTYpay.

Touka, nWHUSA, OTPE30K, MpsAMas, JIyd, JIOMaHas, IUJIOCKOCTb, YTOI,
OuccekTpuca yriia u €€ CBONCTBA, BUJIbI YTJIOB, MHOTOYTOJIbHUKU, KPYT.

OceBass cummetpusi reomerpuueckux ¢uryp. lleHTtpanpHas cumMmerpus
reOMETPUYECKUX QUTYP.

MHOroyrojibHUKU

MHOroyronbHuK, €ro OdJI€MEHTBl W €ro cBoucTBa. Pacno3HaBanue
HEKOTOPBIX MHOTOYTOJBHUKOB. Bulnykivlie u HeGuInykKivie MHO20Y20lbHUKU.
[IpaBrIIbHBIE MHOTOYTOJILHUKHU.

Tpeyronsuuku. BpicoTta, Memuana, OWCCEKTpHCa, CpEIHSS  JTUHUSA
TpEyroJibHUKa. PaBHOOEAPEHHBIN TPEYroJbHUK, €ro CBOWCTBA W TPU3HAKU.
PaBHOCTOpOHHMI TPEYrOJIbHUK. [IpstMOYyTOJIBHBIN, OCTPOYTOJIbHBIN,
TYHNOYTOJIbHBI TPEYroJIbHUKU. BHemHue yriuel TpeyroibHuka. HepaBeHCTBO
TPEYTOJIbHHUKA.



Yerpipéxyronpuuku. I[lapannenorpamMm, pom0, HpSIMOYTOJbHUK, KBaJpar,
Tpaneunusi, paBHoOeapeHHas Tpanenus. CBoiicTBa M MPHU3HAKK MapajuiesiorpaMma,
pomba, MPsSIMOYTOJIbHUKA, KBaIpaTa.

OKpy:XHOCTB, KPYT

OKpy>XHOCTb, KPYT, UX 3JIEMEHTHI U CBOMCTBA; IIEHTPAJIbHbIC U BIHCAHHBIC
yrael. KacatenbHas u cexkywas K OKPYXKHOCTH, uUx ceoticmea. BrmucaHuble u
ONMCAHHBIE OKPYKHOCTH JJII TPEYTOJIbHUKOB, YembIPEXY20IbHUKO8, NPABUTLHBIX
MHO20Y20TbHUKOS.

I'eomeTpuyeckue (purypsnl B npocTpaHcTBe (00bEMHBIE Te1A)

Mmnocozpannuk u e2o snemenmul. Hazeanus mMHO202paHHUKOE C pa3HbIM
noJjiodceHuem u Koauvecmeom 2cpawneti. IlepBuyHbIEe MPEICTABICHHUS O MUPaAMHUJIE,
napajienenunene, npusMe, chepe, mape, WIMHAPE, KOHYCe, X AJIEMEHTaX U
MPOCTEUIINX CBOMCTBAX.

OTHOIEHHS
PaBencrBO uryp
CBoiicTBa paBHBIX TPEYTOJIBHUKOB. [[pM3HaKy paBEeHCTBA TPEYT OJIbHUKOB.

IHapajuieIbHOCTH NPAMBIX
[Ipu3Haku U CBOICTBA MapajuIENbHBIX NPSIMBIX. AKCUOMA NApaiieIbHOCmu
Eexnuoa. Teopema @aneca.

IlepneHaUKYJISIpHbIE MPSIMbIE

[Ipsamoit yros. IlepneHmukynsgp K mnpsMod. HakioHHas, mnpoekus.
CepenuHHbId  TIEpHNEHAUKYJIAp K  oTpe3ky. Ceolicmeéa u  NpusHaKu
NnepneHoOUKyIspHOCMUL.

Iloooobue

Ilponopyuonanvuvle ompesxu, nooooue gueyp. I1o0o6Hble mpeyeoibHUKuU.
Tlpuznaxu nooobus.

B3aumHoe pacnoJioxkeHue psiMoil U OKPY>KHOCTH, 08YX OKPYHCHOCHIEL.

N3mepenusi u BbIYMCIEHUS

Beaununnbl

[lonarue BenmunuuHbl. [[nuna. M3Mepenune mmHbl. EIUHUIBI W3MEpEHUS
nHbl. Bennunna yrna. ['pagycHas mepa yria.

[Tonsatue o miomaau T1IOCKOM (urypel U e€ cBoiicTBax. M3mepeHue
iomaaen. ENuHALBI n3MEpEeHUs TUIOMIAIH.

IIpencrabienne 06 00bEMe 1 ero cBoiicTBax. Mamepenue o0béma. Equnuiipt
U3MEpeHUs 00bEMOB.

I/I3MepeHI/IH N BBIYHMCJICHUSA



NHCTpyMEHTBI 11 U3MEPEHUM U ITOCTPOCHUM; W3MEPEHHUE W BBIYMCIICHUE
yIJI0B, JJIUH (paccTosiHui), miomaneil. TpuronomeTpuyeckue (pyHKIHUNU OCTPOro
yria B IPSIMOYTOJIBHOM TPEYTOJIbHUKE Tpuconomempuueckue (QyHKyuu mynozo
yena.  BeluucieHWE — DJIIEMEHTOB — TPEYTOJBHUKOB  C  HMCIHOJIb30BaHUEM
TPUTOHOMETPUUYECKUX  COOTHOWIEHUH. DPOopMysbl IUIOMIAANW  TPEYTOJIbHUKA,
napajuiejiorpaMmMa M €ro 4YacTHbIX BHJOB, (DOpPMYNbl JJIMHBI OKPYXKHOCTH U
wiomanu kpyra. CpaBHeHHMe W BbluucieHue Iiouianeid. Teopema Iludaropa.
Teopema cunycos. Teopema KoCuHycos.

Paccrossnusa
Paccrosane wmexay toukamu. PaccrosHue OT TOYKM 10 MPSIMOM.
Paccmosinue meaicoy gueypamu.

I'eomeTpuyeckue NOCTpoOCeHUs

FGOMeTpI/I‘{eCKI/IC IIOCTPOCHHUA AJIA WIIIOCTpallkun CBOUCTB IrCOMCTPHUUCCKHUX
uryp.

NHCcTpyMEHTBI i1  NOCTPOCHUW:  LMUPKYJb, JIMHEHWKA,  YLOJIbHUK.
Ilpocmetiwuue nocmpoenuss yupkyiem u JUHEUKOU. NOCMpOeHue OUCCeKmpuchl
yena, nepneHOUuKYIApa K npsamotl, yaid, pasHo2o OaHHOM),

Ilocmpoenue mpeyeonbHUK08 N0 Mpém CMOPOHAM, O8YM CMOPOHAM U Vely
MedHCOY HUMU, CHOPOHE U 08YM NPULEHCAWUM K Hell YelaM.

ﬂeﬂeﬂue ompe3Ka 8 OAHHOM OMHOUEHUU.

I'eomeTpuyeckue npeodpazoBaHusi

IIpeoGpa3zoBanust

[Tonsitue mpeoOpasoBanus. [IpeacTaBieHHE O MeTampeIMETHOM TOHSITHH
«peobpaszoBanue». [looobue.

JABuxennst
OceBasi ¥ LEHTpaJIbHAS CUMMETPHS, NOBOPOM U NAPANNENbHBIUL NEePEeHOC.
Kombunayuu osusicenuti Ha nnockocmu u ux ceoucmaa.

BekTOopbl H KOOPAUHATBI HA VIOCKOCTH

BexTopnbi

[lonaTne BekTOpa, NEUCTBUA HaJ BEKTOPAaMH, MCIIOJIb30BAaHUE BEKTOPOB B
(busuKe, pasznooicenue 6eKmopa Ha COCMasaAwue, CKaIApHoe npousseoeHue.

Koopaunarsl

OCHOBHBIE TIOHSATHS, KOOPOUHAMbL BEKMOPA, PACCIMOSHUE MENCOY MOUKAMU.
Koopounamwi cepeounvt ompesxa. Ypasuenus gueyp.

Ilpumenenue 6exmopos u Koopouwam Ol peuieHus NpPoCcmeluiux
2eomMempuiecKux 3a0ad.

HUctropust MaTeMaTUKHU



Bosnuxnosenue mamemamuxu xax Hayku, smanwvl eé€ pazeumus. OcHogHble
pasdenvl Mamemamuru. Bwloarowuecsa mamemamuxku u ux 6K1a0 6 pazgumue
HAayKu.

llosenenue  memooa KOOpOouHam, N0380JIA10Ue20 nepegooumu
2eomempuyeckue obvekmol Ha A3blK aneedpwvl. P. lexapm, 1. Depma. [lpumepoi
PAa3UUHbIX CUCTEM KOOPOUHAM.

Om 3emnedenusi k eeomempuu. llugazop u eco wkona. @anec, Apxumeo.
IInamon u Apucmomens. [locmpoenue npagunbHbvIX MHO20Y20bHUKOS. Tpuccekyusl
yena. Keaopamypa xkpyea. Yoeoenue kyoa. Hcmopusa yucaa w. 3o10moe ceuerue.
«Hauanay» Eexnuoa. JI Dunep, H.U.Jlobauesckuii. Mcmopus namozo nocmynama.

l'eomempuss  u  uckyccmeo.  ['eomempuueckue  3aKOHOMEPHOCU
OKpYfcaroue2o Mupa.

Acmponomus u eceomempus. Ymo u xax ysnwanu Aunaxcaeop, pamocgen u
Apucmapx o pazmepax Jlynwl, 3emnu u Connya. Paccmosinus om 3emau 0o JlyHwl u
Connya. Hzmepenue paccmosinua om 3emau 0o Mapca.



TemaTuuyeckoe NJIAHUPOBAHUE
¢ ompeeIeHHEeM OCHOBHBIX BUJI0B YUeOHOI 1eATeIbHOCTH

TeMarnueckoe NIAHUPOBAHUE PEATU3YET OJUH K3 BO3MOXKHBIX IMOAXOJOB K PACHPENEIICHHI0 M3Yy4aeMOro MaTrepuana
nuHuM yuyeoHo-Metoanueckux komiuiekcoB (YMK) «I'eometpus» (aBtopei: Atanacs JI.C., byryzos B.®., Kagomues C.b. u

Ip.).

OHO He HOCHUT O00s3aTENHPHOTO XapakTepa M HE HCKIIOYaeT BO3MOXKHOCTEW HWHOTO pacCHpeleleHUs COACpKaHUs.
CoctaButenu pabodyWx MTPOrpaMM MOTYT IO CBOEMY YCMOTPEHHMIO CTPYKTYpHUPOBaTh YYE€OHBIM MaTepuas, OMpPEeaessTh
MOCIIEI0BATEIHLHOCTD €T0 U3yUeHUs, paCIIMPEHUs 00beMa COIeP KaHMUA.

B npumepHoM TemaTHuecKoM IJIAHUPOBAHUHM pas3flelibl OCHOBHOTO COJACpXKaHWS pPa30oWThl Ha Yy4yeOHbIE TEMBI B
MOCJIEIOBATEIbHOCTH UX U3y4eHHs 110 yueOHuKy ['eometpus. 7-9 kiaccel : yueO. 17151 0011e00pa3oBaT. OpraHu3aluid ¢ Ipuil. Ha
anektpoH. Hocutene/ [JI.C. AtanacsH, B.®. byry3os, C.b. Kagomues u nip.]. — 7-e uzn. — M : IIpocsemenue, 2017 — 383 c. : ui.

7 KJacc
Howmep HaumenoBanue OcHOBHOE coJiepKaHuE KomnuecTBo XapakTepucTuka
TJIaBbl/ riaBbl/maparpada 4acoB OCHOBHBIX BUJIOB YUEOHOU
naparpada NEATEIIbHOCTU
I'nasa | HauvanbHble reoMeTpruecKkre CBeICHUS 13 OnepupoBath Ha 0a30BOM YpOBHE
1,2 IIpsamas u otpesok. Jlyu | ['eomeTpuueckas ¢urypa. 2 MOHATUSAMU: IIpsAMas, OTPE30K, JIyY,
U yIoJl @opMHUpOBaHUE MPEACTABICHUNA O YIOJ, NpPSIMOM M TYyHOH, OCTPBIH,
3 CpaBHEeHHE OTPE3KOB U | METAIIPEAMETHOM MTOHSATUU 1 Pa3BEPHYTHIN yroJ, rpaayc,
yTJIOB «purypa». Touka, TuHUS, OTPE3OK, rpagycHas Mepa yria, OHcceKTpuca
4,5 N3mepenne oTpe3KoB. npsmasi, Jyd, IUIOCKOCTb, YIOJI, 3 yIjla  CMEXHbIE M BEPTUKAIbHBIC
N3mepenue yrios ouccekTpuca yrima u €€ CBOWMCTBA YIUIBI, TIEPIEHAUKYISIPHBIE TPSIMBbIE,
6 [NeprieH UKy ISPHEIE BUAbl yrioB lloHsiThe BeIMYMHBI. 4 IIEPIIEHIUKYJIAPHOCTD NPSIMBIX,
IPSIMBIE Jnvna. N3mepenne JUIVHBIL. YIJIBIL MEXKAY TMPSIMBIMH, CEpPEIrHA
Pemmenue 3amau Envaunel  u3MepeHuss — JUJIMHBI. 2 OTpe3Ka; M3BJEKATh WH(OPMAITUIO O
KonrponbHas padorta Ne 1 Bennuunna yrna. I'pagycHas mepa 1 r€OMETPUUECKUX dburypax,




yria. NucTtpymeHTsl  uis

U3MEPCHH, U3MEpCHHE u
BBIYHCIICHHE YTJIOB, JUTHH
(pacctostauit).  Ilpsmoit  yro.
[lepnenauKyIsipHBIE MPSIMBIE.
Ceoticmea u NPU3HAKU
nepneHOUKyIapHOCMU.

Bosnuxnosenue mamemamuxu Kax
HAyKu, omansvl €€  pa3eumusl.
OcHosHble pazoenvl Mamemamuxu
Om 3emnedenuss K 2eomMempul.
«Hauanay Eexnuoa.

NPE/CTAaBICHHYI0O Ha 4YepTekax B
SBHOM  BHJIE; MNPUMCHITh IS
pelieHusT 3aJad  TeOMETPHUYECKUE
baxThI, ecIn yCIIOBUS 170
MpUMEHEHUsT 3a7aHbl B  SBHOU
dbopme; UCIONB30BaTh  CBOMCTBA

r€OMETPUYECKHUX buryp TUIS
peLIeHUs THIIOBBIX 3aja4,
BO3HUKAIOIIAX B CUTYaIUsX
IMOBCETHEBHOM J)KU3HHU, 3aj1a4
MPAKTAYECKOTO COAEPKaHUS;
BBINIOJIHSTH W3MEPEHNE JUTHH,

pPacCTOSIHUM, BEJIWYHMH YIJIOB, C
MOMOIIBI0 ~ MHCTPYMEHTOB  JIJIs
W3MEpPEHUH  JUIMH U YIJIOB;
n300pakaTb  THIIOBBIE  IIJIOCKHE
burypel OT pyKd U C TIOMOIIBIO
WHCTPYMEHTOB; (opMyIupoBaTh W
00OCHOBBIBaTh  YTBEPXKACHUSI O
CBOMCTBAX CMEKHBIX u
BEPTUKAJIBHBIX YTJIOB, O CBOWCTBE
IBYX TPSAMBIX TEPHEHIANKYISPHBIX

TPEThEH. Onepuposams
npeocmaegieHusmMu 0 ONuUHe Kak
genuduHe, onepuposams

NOHAMUAMU, nepneHduKyﬂﬂpﬂocmb
NPAMbBIX, Y2jlbl Meofcdy NPAMbBIMU.

I'naBa II

\ TpeyronbsHUKU

13

OnepupoBath Ha 0a30BOM ypOBHE




[TepBblii pU3HAK
PaBEHCTBA
TPEYTOJIbHUKOB

MenuaHsl,
OMCCEKTPUCHI U BBICOTHI
TpPEeyroJbHUKa

Bropoii u Tpetuit
IIPU3HAKHU PABEHCTBA
TPEYTOJIbHUKOB

3ajauy Ha MOCTPOCHUE

TpeyronbHuku. CBOWCTBAa pPaBHBIX

TPEYTOJIbHUKOB. [Ipu3Haku
paBEHCTBA TPEYTOJIbHUKOB.
TeopeMsl. JlokazarenbCTBO.
[leprieHIuKyIISIp K MIPSIMOM.
Haxnonnas, mnpoekuusa. Beicora,
MeJhaHa, ouccekTpuca
TpeyroibHuka.  PaBHOOEIpEeHHBIN
TPEYTOJIbHUK, €ro CBONCTBA.
PaBHOCTOpOHHMI TPEYTOJIbHUK.
OKpyHOCTb, €€ DJEMEHTbl H
CBOMCTBA. Onpenenexnue.
YTBepKICHUS. ['eomerpuueckue

MOCTPOCHUSL  JUISl  WJUIKOCTPALUH
CBOMCTB T€OMETPUYECKUX DUTYP.

NHCTpyMEHTBI 1)1  TOCTPOCHUM:
UUPKYJb, JIMHEHKA,  YrOJbHUK.
Ilpocmetiwue nOCMpOEeHUs
Yupxyiem u JUHeuKou. nocmpoeHue

MTOHATHUSIMU: TPEYTOJIbHUK,
paBHOOEIPEHHBI TPEYTOJIbHUK,
PaBHOCTOPOHHUI TPEYTOJIbHUK,
BEPILIUHBI, CTOPOHHI, yroa |
NEPUMETP TPEYroJbHUKA, pPaBHBIE
TPEYTOJIbHUKH, MeIuaHa

OHCceKTpuca BbICOTA TPEYTOJIbHUKA,
OKPYXHOCTb, LIEHTP paaUyC XOpaa

TUAMET] OKPYXHOCTH,
MEPTICHUKYJISP K PSIMOiA;
U3BJIEKATh nH(popmMaIuio 0

TPEYroJIbHUKAX U  OKPY>KHOCTH,
MPEACTABICHHYI0O Ha 4YepTeKax B
SBHOM  BHJIC; TMPUMEHSTH IS
pelieHuss 3aJad  reoMEeTPUYECKHue
bakThl, eciu yCIOBUS 170'¢
NpUMEHEHUs 3a7aHbl B SIBHOM
dbopme; mzo0paxaTh TPEYrodbHUKHU
U WX DJIEMEHTBl OT pPYKH H C




Kontponbhas pabora Ne 2

Ouccekmpucol yena,
NepneHoOuKynIapa K npsamou, yeua,
PABHO20 OAHHOMY.

IIOMOIIIBIO HHCTPYMCHTOB;,
BBIITIOJIHATD HpOCTGﬁIHHG
IMOCTPOCHUA Ha MCCTHOCTH,
H€O6XOI[I/IMI>I€ B peaHBHOI;'I KHN3HU,
NPpUMEHANb ceomempudecKkue

Gaxmul Onsa peweHus 3a0a4, 8 mom
yycie, npeononazarujux HecKoIbKo
wazos peuwlenus; opmyaupoeams 8
npocmeumux Cay4asx ceoucmea u

NPU3HAKU mMpey2oNbHUKO8,
00Ka3b18amy eeomempuieckue
VMBEPIAHCOCHUSL: meopembl 0
NPUHAKAX pasencmaa
Mpey2oIbHUKOS, meopemy 0
nepneHouKyape K npAMOL,
meopembl 0 ceoticmee
PABHOOEOPeHH020  MPeYeoNbHUKA,
61a0emb CMaHOapmHuou
Kaaccuguxayuel  mpey2oibHUKO8,
UCNOIL3068aMb ceoticmea
2eoMempuiecKux Queyp ons

peuilenus  3a0ay  NPAKMUYEcKo2o
xapakmepa u 3a0a4 U3 CMENCHbIX

OUCYUNTIUH, onepuposamu
NOHAMUAMU 2e0MempudecKux
Queyp; useneKamo,
UHmMepnpemupo8anmy u

npeoobpazosvieams UHGOPMAYUIO O




2eomMempuyecKux Queypax,
NPeoOCmasieHHyl0 HA  Yepmedcax;
usoobpasicams eeomempuyeckue
Queypt  no  mekcmosomy U

CUMBOILHOMY ONUCAHUIO, CB0OOOHO
onepuposamu YePMENCHLIMU
UHCMPYMEHMAMU 8  HeCA0NCHbIX
CAYYAsIX; BbINOJHAMb NOCMPOCHUS.
mpey20ibHUKO8, npUMeHsMb
omoenbHble Memoobl HNOCHMPOeHUl
YUpKyem u JUHEeUKoU U npo8ooums
npocmetiuiue UCCIe008AHUS  HUCAA
peutenull;, 8bINOJHAMb Npocmenuiue
nOCMpOeHUs. HA — MecmHOCMmU,
HeoOX00uUMble 8 PealbHOU JHCU3HIU,
oyeHugamv  pasmepvl  PearbHbIX
00beKmMo8  OKpyJdHcaowe20  Mupa,
usoopasicamv ~ Munogvle  NIOCKUE
Queypvl ¢ nomowpio npocmeiuiux
KOMNbIOMEPHLIX UHCIMPYMEHMO8

I'masa Il | [TapannensHble npsiMble 11

1 [TpusHaku [TapannenbHOCTh PSMBIX. 4
napaJuieIbHOCTH  ABYX | [Ipu3Haku 51 CBOWCTBA
MIPSIMBIX MapajuieNIbHbIX MPAMBIX. AKCHOMBI.

2 Axkcroma Axkcuoma napaiierbHoCcmu 1
napauleabHbIX OpsMeIX | Eexiuda.  Teopema,  oOparHas

3 Teopemsl 00 yriax, JAHHOM. Jloka3aTensCcTBO OT 3

00pa30BaHHBIX IBYMS

npotuBHOro. Teopembl 00 yriax,

OnepupoBatb Ha 0a30BOM YypOBHE
MOHSITHSIMH: napajyieIbHOCTh
MPSIMBIX, HaKpeCT Jexariue,
OJIHOCTOPOHHHUE U COOTBETCTBEHHbBIE
YTJIbl, aKCUOMBI TEOMETPHUH, TEOPEMA
oOpaTHas JaHHOM; MCIOJIb30BATh
OTHOLIEHUS TUTSI pelieHus
MPOCTEUIINX 33124, BOSHUKAIOIIUX B




napasuieIbHbIMU WIH 00pa30BaHHBIX JIBYMS peanpHOM KM3HHM; HCIOJIb30BATh
NEPIEHIUKYIISIPHBIMU napasuieIbHbIMU WJIn CBOMCTBAa T'E€OMETpUYECKUX (Uryp
CTOPOHAMH. MEPIEHIUKYJIIPHBIMA  CTOPOHAMM. (mapamienbHbIX  MPSMBIX) TUISt
4 VYTIIBI ¢ COOTBETCTBEHHO | YTJUIB c COOTBETCTBEHHO 2 peLIeHus TUTIOBBIX 3aj1ad,
napajuleibHBIMU ~ WJIW | lTapajuleIbHbIMU 1581051 BO3HUKAIOIIUX B CUTYyaLUsX
MEPIEHAUKYISIPHBIMU MEPIEHAUKYIJISIPHBIMA ~ CTOPOHAMH. MTOBCEIHEBHOM YKA3HU, 3aaa4
CTOPOHAMH Ceoucmea u NPU3HaKu MPAKTAYECKOTO COAEPKaHUS;
KonTtponrhas pabota Ne 3 NepneHOUKyIAPHOCHU. 1 onepuposams NOHAMUAMU
Buvioarowuecs mamemamuku u ux napanieibHOCmy NpPAMbIX.
8K1A0 6  pazsumue  HAayKu.
H.U.Jlobauesckuil. Hemopus
nAMO20 NOCMyaIama.
I'maBa IV | CooTHOLIEHUS MEXAY CTOPOHAMU U YTIIAMH TPEYTOJIbHUKA 19 OnepupoBath Ha 0a30BOM YypOBHE
1 Cymma yrioB Teopema 0 CyMMe YIJIOB 3 MTOHSTUSAMMU: MPSMOYTOJIbHBIN,
TPEYrOJIbHUKA TpeyrojibHUKa. BHemHue  yrisl OCTPOYT'OJIbHBIN, TYHNOYTOJbHBII
2 OcTpOoyronbHsIi, TpeyrojapHuka.  lIpsMoyronabHbIN, 2 TPEYrOJIbHUKM,  BHEIIHUE  YIVIBI
MPSIMOYTOJIBHBIN U OCTPOYTOJIbHBIN, TYHOYTOJIbHBIN TPEYroJIbHUKA, PAaBEHCTBO (Uryp,
TYNOYTOJIbHBIN TPEyTroJbHUKU.  PaBHOOEIpEHHBIN paBHBIE burypsil, PaBEHCTBO
TPEYTOJIbHUKHU. TPEYrOJIbHUK, €r0 MIPU3HAKH. TPEYrOJIbHUKOB, MNPUMEHATh A
3 Teopema o TeopemMa O COOTHOLICHUSX MEXIY 1 pelIeHusT 3aJady T'€OMETPUUYECKHUE
COOTHOIIICHHSX MEXKIY | CTOPOHAMM u yrjlaMmu (baKThbl, €CIIU YCIIOBUS ux
CTOPOHAMHU U yriaMu TPEYTrOJIbHHUKA. Hepasenctso MPUMEHECHUSI 3aJaHbl B  SBHOU
TPEYrOJIbHUKA TPEYrOJIbHUKA. [Ipuznaku dbopMe; HCIONB30BaTh  CBOMCTBA
4 Hepasencrso paBEHCTBA TPEYTOJIbHUKOB. 1 r€OMETPUYECKHUX buryp TSt
TPECYroJIbHUKaA Paccrosinue MCKIY TOYKaAMU. peHICHUA TUITOBBIX 3aJ1a4,
KonTponsHas pabora Ne 4 PaccrositHne OT TOYKH OO TIPSIMOM. 1 BO3HHUKAIOIIUX B CUTYyalUsIX
5 ‘HeKOTOpBIe cBoiictBa | Paccmosinue  medxcoy  gueypamu. 2 ITOBCEIHEBHOM YKUA3HU, 3a1a4




IMPAMOYTOJIBHBIX
TPCYIOJIbHUKOB

6 [Ipu3Haku  paBeHCTBa
MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB

7 Paccrossame ot TOYKHM
1o npsamoit. Paccrosinue
MEXKy MapajjiebHbIMU
MPSIMBIMU

8 [Toctpoenue
TPEYroJIbHUKA IO TPeM
AIIeMEHTaM

KontponbHast paboraNe 5. Awnanus
KOHTPOJIbHOM paOOTBHI.

Ilocmpoenue mpeyeorbHUKO8  no
mMpém CmopoHam, 08yM CHOPOHAM U
Veny Mexdcoy HUMU, CMOPOHE U 08YM
NpUNeHCAuUM K Hetl Yeaam.

IloBTOpEHHE
1 Jnmuua ortpeska. Jlyu. | [loBropenue. nuna otpeska. Jlyd.
Yrom. VYrom. ITonsiTue BEJIMYMHBI.
2 CwmexHble U Envaunel  u3MepeHuss  IJIMHBI.
BEPTUKAJIbHBIC YIJIBI. buccektpuca yria u e€ CBOWCTBA.
3 OKpy»X)HOCTb Buger  yrnos. CmexHble U
4 [MpusHaky  paBeHCTBA | BEPTUKAJIBHBIE YITIBL.
TPEYTrOJIbHUKOB OKpyX HOCTb, KpyT. IX 31€MEeHTHI U
5 [MpusHaku cBouctBa. [lpusHaku paBeHCTBa
NapaJuIeIbHBIX PSIMBIX TPCYT'OJIbHUKOB. HpI/I3HaKI/I
6 CBoiicTBa napajuieNibHbIX TpsiMbix. CBoMcCTBa

MPaKTUYECKOTO COJIep KaHMUS;
U3BJICKATh uH(pOpMaIIIO 0
r€OMETPUUYECKUX durypax,
MPEACTABICHHYI0O Ha 4YepTeKax B
SIBHOM BUJIE; HCIIOJIb30BaTh
OTHOILICHHUS TUISt pelIeHus

MPOCTEUINX 3a7a4, BO3HUKAIOIINX B
peanbHOM  KWU3HMU,  BBITIOJHATH
W3MEpPEHUE [UIMH, PACCTOSHUM, C
MOMOINBI0 ~ MHCTPYMEHTOB  JIS
W3MEpPECHUN  [UJIWH; n300paxarhb
MPSAMOYTOJIbHBIM,  OCTPOYI'OJIbHBIN,
TYHNOYTOJBHBIN TPEYrOJbHUKH, OT
PYKH U C TIOMOIIBIO MHCTPYMEHTOB;
BBITIOJTHSATH IpoCTeHIIIIe
MTOCTPOCHUS Ha MECTHOCTH,
HEOOXOJIMMBIC B PEAIBHOM >KH3HH.
Onepuposams HNOHAMUAMU
2eomMempuuecKux Queyp, paseHcmeo
Queyp, pasnvie gucypul, pageHcmeo
MpeyeoibHUKO8, NPUMEHSMb
ceomempuyeckue  gakmol o1
peuwienusi 3a0ay, 6 MOM UUCIe,
npeononazaruux HecKOIbKO UWaco8
pewienusl; Gdopmyruposams 8
npocmeuux Cayyasax ceoucmea u
npusHaku  Queyp,  00KA3bleamv
ceomempudecKue  YmeepHCOeHU!




IMapaJuUICIIBHBIX IIPAMBIX

Teopema o cymme yriioB
TPEYroJIbHUKA

Hepasencrtso
TPEYTOJIbHUKA

IIpssMOyroJIbHBIN
TPEYTOJIBHUK

napajuieNibHbIX MpsAMbIX. Teopema o
CyMMe YTJIOB TPEYTOJIbHUKA.
HepaseHcTBo TPEYTOJIbHUKA.
[IpssIMOYTOIBHBIN TPEYTOJIBHUK

meopemy 0 cymme yenog
mpey2obHUKa, meopemy 0
COOMHOWEHUSL MeNCOY CMOPOHAMU U
yenamu mpeyeonrvHuxka (npsamoe u
obpammuoe ymeepoicoenue), meopemy
0  ceoucmeax - NpsAMOY20ibHbIX

Mpey201bHUKO8 (npsAmMoy20bHbLU
mpey20avHuk ¢ yenom 30°, npusnaxu
pasencmea NPAMOY20TIbHBIX
Mpey2oibHUKO8), e1adems
CMaHOapmuoll Knaccughuxayuet
Mpey20ibHUKO8, UCNOIb308AMb

CBOUCMBA 2eoMempudecKux queyp
0J151 peuienuss 3a0ay NpaKmuiecKko2o
xapakmepa u 3a0a4 U3 CMEHCHbIX

OUCYUNTIUH, u381eKamo,
UHmMepnpemuposamy u
npeoobpazosvieams UHDOPMAYU o
2eoMempuiecKux Queypasx,

NpeoCmasieHHyl0 Ha  Yepmedncax;
BLIYUCTAMb — PACCMOAHUS  MeAHCOY
Queypamu; usobpasxcams
MpeyeoNbHUKU N0 MEKCMOBOMY U
CUMBOIbHOMY ONUCAHUIO; CB0OO0OHO
onepuposamau YepméNCHLIMU
UHCMPYMEHMAMU 8  HECHONCHbLIX
CYYAsX, GLINOIHAMb NOCMPOEHUS
Mpey2obHUKOS, NPUMEHAMb




omoenbHble Memoobl NOCMPOeHUl
YUPKYIeM U JIUHEUKOU U Npo8ooUms
npocmetiuiue UCCIe008aHUsL  YUCTA
peuieHull;, 8bINOJHAMb Npocmeliuiue
nOCmMpoeHus Ha — MecmHOCMmU,
HeoOXo0uMble 8 PeanbHOU HCUHU,
oyeHugamv  pasmepvl  pearbHbIX
00beKmMo8  OKpyJdicalowe2o  Mupa,
usoopasxcamsv — mpey2obHUKU c
NOMOWbIO npocmeiuiux
KOMNbIOMEPHLIX UHCIPYMEHMOS.

Wroroas koHTponbHas padoTa. Penenue 3amau. 3
Hroro 68
8 kuace
Howmep HaumenoBanue OcHOBHOE coJiepKaHuE KomuectBo XapakTepucTuka
TJIaBbl/ riaBbl/maparpada 4acoB OCHOBHBIX BUJIOB YUEOHOMU
naparpada NEATEIIbHOCTU
I'maBaV | YeThIpeXyroabHUKH 14 OnepupoBath Ha 0a30BOM ypOBHE
1 MHOTOYTOTHbHUKA MHOTOYTOBHUK, €Tr0 3JIEMEHThI U 2 MOHSTUSMUA JoMaHas,
2 [TapautenorpamMmm U | €T0 CBOMCTBA. Jlomanas. 6 MHOI'OYTOJIBHUK, €T0  BEpIUHUHEL,
Tpanerus Pacno3naBanue HEKOTOPBIX CMEXHBIC  CTOPOHBI, JIHAarOHAJIN;
3 [IpssMOYrOJIbHMK, pOMO, | MHOTOYTOJIBHUKOB.  Beinykivie u 4 W3BJICKATh VN2 0
KBaJpar HeBbINyKIble MHO20V20/IbHUKU., reOMETPUUYECKUX durypax:
Pemenue 3amau YeThIpeXyroabHUKH. 1 MHOTOYTOJIbHUKAX,




Kontponbnas padora Ne 1

[Tapannenorpamm, pomo,
IPSIMOYTOJIbHUK, KBaJpar,
Tpanerus, paBHOOEIpEHHAs
Tpanerusi. CBoOWCTBA U MPU3HAKU
napajuiesorpamma, pomoOa,
MPSIMOYTOJIbHUKA, KBaJIpaTta.
OceBas CUMMETPHS
r€OMETPUYECKHUX duryp.
LentpanbHas CUMMETPUS

reOMETPUYECKUX (UTYP.

napajjiesiorpamMmme, pomobe,
PSIMOYTOJIbHUKE, KBajipare,
Tpaneuuu, MPE/ICTABICHHYI0 Ha

dCpTCiKax B ABHOM BUJC, IPUMCHATDH
JJ1 pCHUICHUS 3a/1a4 I'COMETPUICCKHUC

(baxThI, eciu YCIIOBUS ux
OPUMEHEHUs 33JaHbl B  SIBHOM
dopwme; CTPOUTH burypy,

CUMMETPUYHYIO JaHHOW  (urype
OTHOCHUTEIBHO OCH M  TOYKH;
pacrio3HaBaTh JBUKEHHE OOBEKTOB B
OKPYXaIOIlleM MHpE; pacro3HaBaTh
CUMMETPUYHbBIC burypsi B
OKPYXAIOIIEM MUPE; HNPUMEHSAMb
2eomempuyeckue Gaxmoi o1l
peuwlenus 3aday, 6 MOM uucie,
Npeononazarujux HecKoIbKO Waz2o8
peulenus; ¢dopmynuposame 8
npocmeumux Cayyasx ceoucmea u
npusHaku gueyp (napaiienoepamma,
pomba, npamoy2oibHUKa, Keaopama,

mpaneyuu, PasHobeOpeHHOl
mpaneyuu), 00KaA3b18aMb
ceomempuyecKue  YmeepHCOeHUs,
61a0emn CMaHoapmuoll
Kiaccugukayuel nIOCKUX — Queyp;
UCNOIL3068aMb ceoticmea

2e0MeMPUUEeCKUX Queyp o5l




peuteHusA 3a0ay npakmu4eckoco
xapakmepa u 30004 U3 CMENCHbIX

OUCYUNTUH, onepuposamu
NOHAMUAMU 2eomMempudecKux
Queyp, U3671€KAMD,
UHMepnpemuposanms u

npeobpazosvieams UHDOPMAYUIO 0
2eoMempuiecKux Queypax,
npeoCmasieHHyI0 Ha YepmedHcax.

I'nmasa VI | Ilmomans 14

1 IInomans IloussTne o0 MIOmAAU IUJIOCKOM 2
MHOTOYTOJIbHUKA burypsl u eé CBOMCTBAX.

2 [momaan N3mepenue momanei. EnuHuib 6
napajuiesniorpamma, n3MepeHus miomaau. CpaBHEHUE U
TPEyTOJbHUKA BBIUHCIICHUE TJIOIIAICH.
Tpaneuuu NHCTpyMEHTBI 111 W3MEPEHHU W

3 Teopema Iludaropa HOCTPOEHUI; U3MEpeHue u 3

Pemenue 3anau BBIYMCIIEHHE TUTOaAei. DopMyIsl 2

KonTtpoawsnas padoTa Ne 2 momangu TpCYTOJIbHMKA, 1

napasuiesiorpaMMa M €ro 4acTHBIX
BH/JIOB. Teopema [Tudaropa.
LlIxona l[ughaeopa.

BpinonHATh ~ M3MEpEHHWE  JUIUH,
pacCTOSIHUM, BEJIMYMH YIJIOB, C

MOMONIBI0  WHCTPYMEHTOB  JISI
U3MEpPEHW  JUIMH W YIJIOB,
NPUMEHATh (POPMYJIBI  MIEPUMETPA,
IJIOMIAN;  TPUMEHSITh  TEOpPEMY
[Tudaropa, 0a30BbIC

TPUTOHOMETPHUYECKHUE COOTHOILICHUS
JUTS. BBIYMCIICHUS JIJTMH, PAaCCTOSHUM,
IUIOIIAIEN B MPOCTEUIIMX CIydasx
BBIYHCIISTH paccTosHUS Ha
MECTHOCTH B CTaHIaPTHBIX
CUTYaIUsX, TUIOIIAIU B TPOCTCHIINX
Cllydasix, TPHMEHATH (GOpMYJbl B
MPOCTEHIIIIX CUTYaLHIX B
MOBCECIHCBHON JKWU3HH, NPUMEHSMb
meopemy  Ilugpacopa,  popmynsi
niowaou npu peuieHuu
MHO20UA208bIX 3A0ay, 6 KOMOPbIX




He 6ce OaHHble npedcmaeﬂeﬂbl ABHO,

a mpebyiom 8bIYUCTEHULL,
onepuposams  Oonee  UWUPOKUM
Koauuecmeom — opmyn  ONUHbL,
naowaou BLIYUCTAMD
Xapaxkmepucmuxu KOMOUHayul
Queyp (oKkpysrcHOCmel u
MHO20)20/IbHUKO8) NpUMEHAMb

mpu2oHomMempuyecxkue Qopmynvl 0
BLIYUCTEHULL 8  0o/lee  CLONCHbLIX
CYYasx, npoooOUmMs GbIYUCIEHUS HA
OCHOge PABHOBENUKOCTU u
PABHOCOCMABIEHHOCTIU,
dopmynuposamo 3a0aqu Ha
8blUUCIICHUe ONUH, naowaoel U
peuwiams ux; npo8ooUumy
8bIYUCTEHUS Ha MecmHoCmu,
NpUMEeHAMb Gopmynvi npu
BLIYUCTIECHUAX 6 CMENCHLIX YUeOHbIX
npeomemax, 8 oKpyaHrcarouer
oelicmeumenbHOCmi.

I'maBa VII

ITogoOHBIE TPEYTOIBHUKH

19

1 Onpenenenue
MOA00HBIX
TPEYTrOJILHUKOB

2 [TpuzHaku
TPEYTOJbHUKOB

moxo0us

KontposbHas pabota Ne 3

IIponopyuonanvusle ompe3sKu,
nooobue Queyp. Ilooob6Hbie
mpeyzonvruxu. Ilpuznaxu nooooust.
Cpennsis  JUHUS  TPEYrOJIbHUKA.
Teopema Daneca. /lenenue ompesxa
6 oauHom omHoweHuu. Ilonsarue

N3BnekaTh uH(opMaIuio 0
reOMETPUYECKHUX durypax,
NpPEJCTaBICHHYI0 Ha YepTexXax B
SBHOM  BHJ€; NPUMEHATH  JJIs
pelieHusi 3a7ad  TeoOMEeTPUYECKUe
(baxThl, €CIH YCIIOBHSI 170:¢
OpPUMEHEHUs 33JaHbl B  SIBHOM




3 [Tpumenenue mogoOus K
J0Ka3aTelIbCTBY TEOPEM
U PEIICHUIO 3a1a4

4 CooTHOIIEHUSI  MEXIY
CTOpOHAMHU U yTJaMu
MPSMOYTOJIBHOTO
TPEYTOJIbHUKA

Kontposnbnas padora Ne 4

npeobpazoBanus. [Ipencrasieane o
METanpeIMETHOM MOHSITHH
«mpeoOpazoBaHuey. Iloooobue.
Tpuronomerpudeckue byHKITUH
OCTPOTO yriia B MPSIMOYTOJIHLHOM
TPEYTOJIbHUKE. Brraucnenue
AJIEMEHTOB  TPEYTOJBbHHKOB  C
HCITOJTH30BaHUEM
TPUTOHOMETPHICCKUX
COOTHOILICHHI.
mamemamuxu U - Ux
paszsumue Hayku. Panec.

Buvioarowuecs
6K1a0 8

3aJ1a4n Ha
Tr€OMETPUUECKUX
BEIMYMH IO  oOpa3laM  WIH
alrOpUTMaM; HCII0IB30BaTh
CBOMCTBA TEOMETpUYECKUX Uryp
JUIST  peIIeHWs THUIOBBIX  3ajad,
BO3HHUKAIOIINX B CUTYaIHIX
MMOBCEIHEBHOM JKU3HU, 3aja4
MPaKTUYECKOTO COJICpIKaHMS;
MPUMEHSTH 0a30BbIE
TPUTOHOMETPHYECKHE COOTHOIICHHSI
JIUIS BBIYUCIICHUS JIJTMH, PACCTOSHUM,
IUIOMIAZIEH B MPOCTEUINX CIIyYyasX;
onepuposams NOHAMUAMU. NOO0OUe
dueyp, no0oOHbvIE Queypeol,
no00OHbIE Mpey2obHUKU,
UCNONIL306AMb  OMHOUICHUSL  OJIsl
pewienuss 3a0ay, BO3HUKANOWUX 8
PeanvHou  JHCU3HU, npoBoOUMDb
BbIYUCTCHUS Ha MeCcmHOCmU,
NPUMEHSIMb Gdopmyner  npu
BLIYUCTCHUSX 6 CMEJCHbIX VUEOHbIX
npeomemas, 8 OKpyHCcarouert
oeticmeumenbHoCmu NPUMEHSMb
MpU2OHOMEeMpU4ecKue Gdopmynvl
OJI51 8bIYUCTICHUIL 6 O0Jiee CILONCHDbIX
CAYYASIX.

dbopme;  pemaTh
HaXO0XKJICHUE

I'maBa ‘ OKpy>KHOCTb

17




VIl

1 KacarenbHas K
OKPY)KHOCTH

2 LlenTpanbHbIE U
BIIMICAHHBIC YTJIIBI

3 Yetbipe 3ameydaTeabHbIC
TOYKH TPEYTOJbHUKA

4 Bnucannas u

OIIMCaHHAaA OKPYKHOCTH

Pemenue 3anau

Koutponbshas pabora Ne 5

BzanmHoe pacrionoxenue npsamMon u

OKPYHOCTH, KacarennHas u
cekywjasi K  OKPYXKHOCTH,  UX
ceoticmed. OKpy>KHOCTb, ee
AJIEMEHTBI u CBOICTBA.

IlenTpasnbHble W BIHMCAHHBIC YTJIBI.
buccektpuca yrima m €€ CBOMWCTBA.
CepenvHHBIA  TEPHNEHIUKYIAP K
OTpe3Ky. BrucaHHble U ONUCaHHbBIC
OKPY>KHOCTH ISl TPEYrOJIbHUKOB,
yemulpéxy2obHuKos.  Tpuccexyus
yena

OnepupoBath Ha 0a30BOM YypOBHE
MOHATUSIMUA T€OMETPUYECKUX (PUryp
(cepeMHHBIN  MEPNEHAUKYISP K
OTpE3Ky, KacaTejabHas U cekyujas X
OKPYXHOCTH, LEHTPAJIbHbBIE u
BINIUCAHHBIE VYTJIbI, BIHCAHHbIE U

ONMCAHHBIE OKPY’KHOCTH JUISL
TPEyTOJIbHUKOB 151
Yemuipexy201bHUKOSB); U3BJIEKATh

uHOpPMAIIMIO O TEeOMETPUUECKUX
durypax, MOpeICTaBICHHYIO  Ha
YyepTekax B SIBHOM BUJIE; PUMEHSTh
JUISL pEUIEHU 3a]1a4 TEOMETPUUYECKHE

GbakThl, eciu yCJHOBUSA ux
NpUMEHEHUsT 3aJaHbl B  SIBHOM
dbopme;  pemaTh  3aJadyd = Ha
HaXO0XKJICHUE Te€OMETPHUYECKUX
BEIMYMH 1O  o0pa3uam  WIH
aJIrTOpUTMaM; UCTIONIb30BaTh

CBOMCTBAa Te€OMETpUUYECKUX (Uryp
JUIsl  pelleHusT TUIOBBIX  3ajad,

BO3HUKAIOIINX B CUTYaIUsX
MMOBCEIHEBHOM J)KU3HH, 3aja4
MPAKTUYECKOTO COJICp)KaHUS;
xapakmepuzoeamo 83AUMHOE
pacnonodcenue npsaAMou u

OKDYHCHOCIMU, O08YX OKDYHCHOCHEU,




Gdopmynuposams 8  npocmeuuiux

CAYYaAsX — ceoucmea U  NPUSHAKU
dueyp; 00KA3b18aAMb
ceomempuieckue — YmMeep#COeHUsl,
UCNOIb3068aMb ceoticmea
2eoMempudecKux pueyp ot
peulenus  3a0a4  NPAKMUYECKO20

xapakmepa u 3a0a4 U3 CMENCHLIX
OUCYUNTUH

IloBTropenue. Pemenue 3anay. MitoroBast KOHTpoJibHAs padboTa 4
Ntoro 68
9 k1ace
Homep HanmenoBanue OcHOBHOE coaepKaHue KonmuectBo XapakTepucTruka
TJ1aBbl/ riaBbl/maparpada 4acoB OCHOBHBIX BUJOB YUEOHOM
naparpada JIEATEIIbHOCTH
I'maa IX | Bextopsi 8 OnepupoBaTh Ha 0a30BOM YpOBHE
1 ITonsTue BekTOpa [IoHsTie BekTOpa, NEUCTBUS HAJ 2 MOHATUAMU BEKTOD, cyMma
2 Crnoxxenue u BEKTOpaMH, UCII0JIb30BaHUE 3 BEKTOPOB, ITPOU3BEJCHUE BEKTOPA HA
BBIYMTAHHE BEKTOPOB BEKTOpPOB B (usuke. [lpumenenue YKCJIO; HCIIOIB30BaTh BEKTOPHI IS
3 YMHOKEHHUE BEKTOpA HA | 6EKMOPO8 0N peuleHust 3 pelIeHusl NpPOCTEHIIMX 3aJad  Ha
yucno. [ Ipumenenue npocmeuuux 2eomMempudecKux OIIPEIEIICHUE CKOPOCTH
BEKTOPOB K PEIICHUIO | 3a0ay. OTHOCUTEJIBHOTO JIBUKEHUS;
3aza4y onepuposamv NOHAMUAMU BEKMOP,
cymma, PpAasHocmby 8EKMOpO8,

npoussedeHue 6eKmopa Ha Hucio,
Y20l MeHcOy 8eKMOPaAMU; CKAISAPHOE




npoussedeHue BEKMOPOB;
8bINOJIHAMD Oeticmeust 110)
seKmopamu (CrodiceHue, sbluumanie,
VMHOJICEHUe HA YUCTO), SbIYUCTIAMb
CKansapHoe npousseoenie,
onpeoensims 8 NPOCMEUUX CYYASIX
yeon meHcoy 8EeKMOpamu,
BLINOJIHAMb  PA3JIONCEHUE BEKMOPA
Ha  cocmasasowue,  NPUMEHAMb
NOJyueHHble 3HAHUSA 8  Qusuxe;
NpUMeHsAMb 8eKMOopbl OISl PelleHus]
2eoMempu4ecKux 3a0au Ha
8bIUUCTICHUE OJIUH, yenos;
UCNONIL308aMb NOHAMUSL  B8EKNMOPO8
o1  peuteHust 3a0ad no usuxe,
eeoepapuu  u  Opyeum  yuebOHwvIM
npeomemam

I'masa X Meton KoopIMHAT 10
1 Koopnunatel Bexktopa | Pasnoowcenue gekmopa  Ha 2
2 [Ipocreiimue 3anaun B | cocmasnsarowue. OcHOBHBIE 2
KOOpJIMHATAX MOHSATUS, KOOPOUHAMbL BeKMOpd,
3 VYpaBHeHuE paccmosnue  mexcoy — MOUKAMU. 3
OKPY>KHOCTH M npsiMoii | Koopounamel cepedunvt ompesKa.
Pemenue 3anau Vpaeuenus  ¢gueyp.  B3aumuHoe 1
KonrtponpsHas pabora Ne 1 pacnoaoXeHue 08yx 1
okpyacnocmet. llossnenue memooa
KOOpOuHam, no360si0uje2o
nepesooumy 2ceomempuiecKue

OmnepupoBath Ha 0a30BOM YypOBHE
MOHATUSIMHA BEKTOP, CyMMa
BEKTOPOB, MMPOMU3BEICHNE BEKTOPA Ha
YHCJIO, KOOPJWHATHI Ha TIJIOCKOCTH,
U3BJICKATh uH(popmaruio 0
TCOMETPUICCKUX durypax,
MPEACTABIICHHYI0O Ha YepTekKax B
SBHOM  BHJIE, TPUMEHSITH IS
pemieHuss 3amad = TeOMETPUYECKHUE
(bakTsl, eciu yCJIOBUSA ux
NpPUMEHEHUsT 3aJaHbl B SIBHOM




obvexmuvl Ha 36K aneeopvi. P.
lexapm.  Ilpumepvr  paznuunvix
cucmem KOOpOUHAam.

dopme;  pemiathb  3aJadyd = Ha
HaxX0XXJICHUE r€OMETPUYECKUX
BEIMYMH 1O  o0pa3uaMm  WiH
aNrOpUTMAaM; UCIIOIb30BaTh BEKTOPHI
JUTSL PEeIIeHUsl MPOCTEUIINX 3a/lad Ha

OIpEJEIICHHE CKOPOCTH
OTHOCUTEIIBHOTO JBUKEHUS
OTIPENEIIATh MPUOJIMKEHHO
KOOPIUHATHI TOYKH o ee
M300pKEHUI0 Ha  KOOPJIUHATHOM
MJIOCKOCTH; xapaxkmepuzoeamau

83AUMHOE PACNONONCEHUE NPAMOU U
OKPYICHOCIU, 08YX OKDVICHOCMELL,
onepuposamsv HNOHAMUAMU BEKMOP,
cymma, PpaszHocmob 8E€KMOpO8,
npoussedeHue 8eKmopa Ha HUucio,
Y20l MedHcOy 8eKMOPAMU, CKASIPHOE

npoussedeHue BEKMOPO8,
KOOpOUHAMbl Ha NJIOCKOCMU,
KOOPOUHAMbL 8eKMOPA,; BbINOJHAMb
Oeticmausi Hao 8eKMoOpamu
(cnooicenue, sblyUmMAaHLe,
VMHOOJICeHUe HA YUCTO), BbIYUCTIAMb
CKansApHoe npousgeoenue,
onpeoensims 8 NPOCMeUWUX Cry4asx
yeon MexHcoy 8eKMOpPamu,

6bINOJIHAMb  pPA3JI0JCERHUE BEeKnopa
HA cocmaeiAiaouue, NPpUMEeHAMbs




NOJYYeHHble 3HAHUA 6  (u3uKe;
NPUMEHAMb 8eKMOPbL O/ PeueHUs
2eoMempudecKux 3a0ay Ha
BbIUUCTCHUE OJIUH, Yenos;
UCNONIb306aMb  NOHAMUSL  8EKIMOPO8
Ol pewieHusi 3a0a4 no @usuxe,
eeocpapuu  u  Opyeum  yuebOHbIM
npeomemam, onepuposamu
NOHAMUAMU gexmop, cymma,
PA3HOCMb 8eKMOPO8, NPOU3BEOeHUe
BEKMOpA HA HYUCNO, Y20l MedHcoy

BEKMOpaAMU, CKASIPHOE
npouseedeHue BEKMOPO8,
KOOpPOUHAMbl Ha nI0CKOCMmU,
KOOPOUHAMbL BeKMOPA, GbINOJHAMb
oelicmaust Hao B8eKmMopamu
(cnooicenue, gbluUmManue,
VMHOMCEHUE HA YUCTO0), BbIMUCTAMD
CKasIpHOE npousseoenie,
onpeoensims 8 NPOCMEUUUX CIYHASX
yeon medHcoy BEeKMopamiu,

6bINOJIHAMb  PA3JI0HCEHUE 6EKMOpA
HA cocmasjiAarouue NPUMEHAMb
NOJIYYE€HHblE  3HAHUA 6 qbu3ui<e,

nOJIb308AMbCA Gopmynot
BLIYUCTCHUSL  PACCMOSIHUSL  MENCOY
mouxKamu no U38€CMHbIM

KoopduHamaM, UCno1b306anlob




ypasHeHus. Queyp O0na  peuleHus
3a0ay, NPUMEHAMb  BeKMOpbl U
KOOpOUHAmbl o1l peuienus
2eoMempuiecKux 3a0ay Ha
8blUUCTEHUE OJIUH, yenos;
UCNOIb306aMb NOHAMUS BEKMOPO8 U
KoopouHam 07 peuleHus 3a0ad no
Quzuke, eceocpapuu u  Opyeum
YUeOHbIM npeomemam

I'maBa XI | CoOTHOILIEHHE MEXIYy CTOPOHAMH WU YIJIaMU TPEYrOJIbHHUKA. 11
CkaJsipHOE IPOU3BEICHUE BEKTOPOB

1 Cunyc, KOCHHYC, | Tpuconomempuueckue dyHKyuu 3
TaHI'€HC, KOTaHTEHC | myno2o yena. Koopounamwi
yria eéekmopa.  DopMmynbl  IJIOIIATU

2 CooTHoIlleHNEe MeXTy | TPEYyroabHUKA, Teopema cunycos. 4
CTOPOHAMHU U YIJIAMH Teopema rocunycos. Bprumncienue
TPEYroJIbHUKA AJIEMEHTOB  TPEYrOJIbHUKOB C

3 CkanspHoe UCTIOJIb30BaHUEM 2
MIPOU3BEJCHUE TPUTOHOMETPUUECKHUX
BEKTOPOB COOTHOILICHUH. Ckansapnoe

Pemnienue 3amau npouszgeoenue.  Acmponomus U 1

KonTtpoawsnas padoTa Ne 2 eeomempus. HYmo u xax y3uanu 1

Anaxcaeop, Opamocghen u

Apucmapx o pazmepax Jlynvl, 3emnu
u Connya. Paccmosnus om 3emnu
0o Jlynwt u Connya. Hsmepenue
paccmosanus om 3emau 0o Mapca.

[IpumensTs GopMyJibl  MEPUMETPA,
IJIOIIAX;  IPUMEHSITh  0a30BBIC
TPUTOHOMETPUUYECKHE COOTHOIICHUS
JUUIS. BBIYMCJICHUS JIMH, PACCTOSTHUM,
IUIOMIAZIEH B MPOCTEHIINX CIIy4Yasix;
BBIYHCIIATH paccTosIHUSA Ha
MECTHOCTH B CTaHAapPTHBIX
CUTYyalusX, TUIOMAIA B MPOCTEUIIINX
Clyyasx, NPUMEHATb (OpMyJbl B
MPOCTEUIIINX CUTYaIUsAX B
MOBCETHEBHOM JKU3HU; TPUMEHAMD
Gdopmynvl niowaou npu peuieHuu
MHO20ULA208bIX 3A0aU, 8 KOMOPHIX He
6ce OaHHble NPe0CmAasleHbl SI6HO, a

mpeoyom 8bIMUCTEHULL,
onepuposams  Oonee  WUPOKUM
KOIUYeCmeom  (opmyn  OnuUHbL,
niowaou BLIYUCTAMND
XapaxKmepucmuku KOMOUHAYUL




dueyp (oKkpyarcHocmel u
MHO20)20/IbHUKO8) NPUMEHSMb
mpu2oHoMempudecxkue Gopmynst 0
BLIYUCTEHULL 6  OoNlee  CIONCHBIX
CYYAsx, NPoOOUMb GLIYUCIEHUS HA

ocHoge PABHOBENUKOCTNU u
PABHOCOCMABIEHHOCTNU
Gdopmynuposamo 3a0ayu Ha

gblyUCAeHUe ONUH, niowaoei  u
peuams ux, npo8oOUMb BbIYUCIEHUS
Ha MeCmHOCMU, NPUMEHAMb
Gdopmynel  npu  BbIUUCIEHUAX 8
CMEJICHBIX YUeOHbIX npeoMemax, 6
OKpyrcaroueli 0elicmsumenrbHOCmu

I'maBa XII | /InvHa OKpY>KHOCTH U IUIOIIAIb KpyTa 12

1 IIpaBuibHBIE [IpaBuibHBIE MHOT'OYTOJIbHUKH. 4
MHOTOYTOJIbHUKHU Bnucannnie u OIMMCaHHbBIC

2 JInuHA OKPY)KHOCTH U | OKPYXKHOCTH I NPABUTbHBIX 4
TJIONIAb Kpyra MHO20Y201bHUKOS. OKpy»KHOCTb,

Pemenne 3amau Kpyr. X »iaeMeHTbl U CBOWCTBA. 3

KonTtpoarnas pa6ora Ne 3 @opMynbl JIUHBI OKPY>XHOCTA U 1

IJIOIIAIU  KpyrTa. Keaopamypa
kpyea. cmopus uucna . 3or0moe
ceuenue. Ilocmpoenue npasuibHbIx

MHO2C0Y2OTIbHUKOB. Feomempuﬂ u
uckKkyccemeo. Feomempuuecmte
3AKOHOMEpPHOCMU OKpYyoaicamoueco

mMupa

OnepupoBarh Ha 0a30BOM YpOBHE
MOHSATUSIMUA TEOMETPUUECKUX (PUTYD

MIPaBIIIbHBIE MHOTOYTOJIbHHKHY;
U3BJIEKATh uH(popmaIuio 0
r€OMETPUIECKUX ¢durypax,

MNpCACTAaBJICHHYIO Ha YCpTCiKax B

SBHOM  BHUJC, HPHUMCHATH  JUIA
permieHus 3a7ad  TeOMETPUYCCKHUE
(baKThl, eCIH YCIIOBHSI ux
NPUMCHCHUS  3aJaHbl B SIBHOH
dbopme;  pemarh  3amadyd = Ha
HaXOXJICHUE T€OMETPUUYECKHUX
BeIMYMH 1O  o0pa3laMm WA
aJITOPUTMaM; UCTIOJIb30BaTh




CBOMCTBA TE€OMETPUYECKUX (QUTYp
JUIsL  pellieHWsT TUIOBBIX  3ajad,

BO3HHKAIOIINX B CUTyalusiax
HOBCC,Z[HCBHOP'I KHN3HH, 3aJgad
IMPaKTHUYCCKOI0 COACPIKAHUAA,
BBIYHCJIATH pPaCCTOAHUA Ha
MCCTHOCTHU B CTaHAAPTHBIX

CUTyalusX, TUIOIAIN B IPOCTEUIINX
clydasiX, HPUMEHSITh (OpMyIBI B

MPOCTEUIITIX CUTYaIHIX B
MOBCETHEBHON JKU3HH, NPUMEHAMb
2eomempuyeckue G axmuol o1l

peuwlenuss 3a0ay, 6 MOM Hucie,
npeonoacaruux HecKoabKo udeos
peulenus; Gdopmynuposams 8
npocmeumux Cayyasax ceoucmea u
npusHaku — ¢ueyp,  00Ka3vleamo
ceomempudecKue — YMeEepHcOeHUs.,
UCNOIb308AMb ceolicmea
2eoMempuiecKux Queyp o
peuwlenuss  3a0ay  NPAKMUYECKO20
xapakmepa u 3a0a4 U3 CMENCHLIX

OUCYUNTIUH, onepuposama
NOHAMUAMU 2eoMempu1ecKux
Queyp; ussneKamo,
UHmMmepnpemupo8anmy u

npeobpazosvieams UHGopmayuio o
2eoMempuiecKux Queypax,




NpeoCMAasieHHyI0 HA — Yepmedicax;
Gdopmyruposams 8  npocmeuuux
CAYYasx — ceoucmea U  NPUSHAKU
dueyp;,  npumensams,  popmyibl
naowaou npu peuienuu
MHO20ULA208bIX 3A0aY, 8 KOMOPbIX He
gce OamHvle Npeocmasienvl sI6HO, d
mpeoyom 8bIUUCTEHULL,
onepuposamv  Oonee  WUPOKUM
Koaudecmeom — QopmMyn  ONUHbL

niowaou BLIYUCTAMD
Xapaxkmepucmuku KOMOUHayul
dueyp (okpyoarcHocmell u
MHO20)20JIbHUKOB) NPUMEHSMb

mpucoHomempuyecxkue Gopmyivt 0Jis
BLIYUCTEHUL 6 OOojlee  CIONCHBIX
CYUAsIX, NPOBOOUMb BLIYUCTEHUS HA
OCHOge PABHOBEUKOCTNU u
PABHOCOCMABIEHHOCU, NPOBOOUNDb
BbIHUCTCHUS Ha MeCmHOCML,
NPUMEHSMD Gopmyv npu
BLIYUCTCHUSAX 6 CMEJNCHLIX VHUEOHbIX
npeomemax, 6 OKpYHCarouel
OeticmeumenbHoOCmu

I'naBa JBr>xeHust

X1

1 IlousiTne nBMXKEeHUSA JBwxenus. OceBas U LIEHTpaIbHas
2 [TapannenbHbIM CUMMETpHUS],  NnO8OpOm

Ctpoutsh Qurypy, CHUMMETPUYHYIO
JAaHHOU (UType OTHOCHUTEIILHO OCH U
TOYKHM: pPAacliO3HaBaTb  JBHXKECHUE
O0OBEKTOB B OKPYKAIOIIEM MHPE;




l IICPCHOC U IMTOBOPOT

Pemenue 3agau

KonTponbnas padora Ne 4

napasienvHulil nepexoc
Kombunayuu O08UICEHUL Ha
NJIOCKOCMU U UX CBOUCMEA.

pacno3HaBaTh CUMMETPUYHbBIC
burypel B  OKpYXKaIOIIEM MHPE;
Onepuposamv NOHAMUEM OBUNCEHUS.
U 61a0emv NPUEMaMu NOCMPOEHUs.
@ueyp ¢ ucnonvzosanuem 08UNCEHU,
NPpUMEHSAMb  NOJYYEeHHble 3HAHUA U
ONbIM  NOCMPOEHUU 8  CMENCHBIX
npeomemax u 8  peanbHbulx
cumyayusix — oxpycailowezo mMupa,
NPUMEHAMb  CBOUCMBA  OBUNCEHULL
Ol NpoGedeHuss  NPOCMenuuux
obocHosanutl  ceolicmé  gueyp;
NPUMEHAMb  CBOUCMBA  OBUNCEHULL
0JI51 HOCMPOEHULL U BbIYUCTEHUU

['naBa
XV

HauanbHbie cBeAeHUS U3 CTCPCOMCTPHUHA

MHOrorpaHHMKH

Tena u mnOBEpPXHOCTH
BpalleHus

[ImockocTe. Mhocoepannux u e2o
971eMeHmbl. Haszseanus
MHO202PAHHUKO8 c PA3HbIM
NOJIOJCEHUEeM U KOAUYeCmeoM
epanei. IlepBuuHbIie TPEACTABICHUS
0 THUpaMuje, NapaUieleIuIe/e,
npusMme, cdepe, 1mape, IUIUHIPE,
KOHYCE, UX  DJIEMEHTax u
MPOCTEUIIINX CBOMCTBAX.
[IpencraBnenne 06 00bEME U €ro
cBoiicTBax. M3mepenue o0BEMa.
Enuaunpel  u3MepeHust  00bEMOB.

D

D

OmnepupoBarb Ha 0a30BOM YpOBHE
HNOHSTUSAMU T€OMETPUUECKUX (UTYD;
U3BJIEKATh uH(popmaIuio 0
Tr€OMETPUYECKUX ¢durypax,
NPEACTABICHHYI0O Ha 4epTexax B
SBHOM  BHUJE, MPHUMEHITh JIA

permieHus 3a7ad  TeOMETPUYCCKHUE
(baKThl, eI YCIIOBHSI ux
NPUMEHEHHs  3aJaHbl B SIBHOM
dbopme;  pemarh  3amadyd = Ha
HaXOXJICHUE T€OMETPUUYECKHUX
BeIMYMH 1O  o0pa3laMm WA
aJITOPUTMaM; UCTIOJIb30BaTh

CBOMCTBAa TE€OMETpPUYECKUX (uryp




Yoseoenue  kyba. Il.  Depma
Apxumeo. Ilnamon u Apucmomens.
JI Dunep

AL PCHICHUA  THUIIOBBIX 3ajaad,

BO3HHKAIOIINX B CUTyalusAax
HOBCCI[HCBHOﬁ KHN3HH, 3aJgad
IMPAKTHYCCKOT'O COACPpKaHUA

NPUMEHATh (OPMYJIBI  TUIOIIATH U
o0bEMa, TIIOMAAN  TOBEPXHOCTH
OTJCIIBHBIX MHOTOTPAHHHKOB IPH
BBIUHCJICHHSX, KOTJa BCE JaHHBIC
UMEIOTCSI B YCJIOBUH; ONEpuposamvy
npeocmaesieHusMu 0 OnuHe,
naowaou, oovéme Kaxk SeIUYUHAMU,
npPoBOOUMb NPOCMbLE BbIYUCTCHUSL HA
00BEMHBIX ~ menax,  NPUMEHIMb
dopmynel  niowaou, ob6wvéma npu
peuleHuy MHO20ULa208blX 3a0ad, 8
KOMOpbIX He ece OanHbvle
npeocmaeieHvl SI6HO, d mpebyiom
8bIYUCTICHUU, Onepuposams  Ooee
WUPOKUM — KOJIUYECMBOM  (hopMYiL
niowaou, oovéma

IToBropenue. Pemenue 3anau. toropast KOHTposbHas paboTa
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Onucanue yue0HO-MeTOAMYECKOTO
U MaTepualbHO-TeXHUYECKOro odecneueHnsi 00pa3oBaTe/IbHOM J1esiTe IbHOCTH

HOpMaTHBHLIG HAOKYMCHTSI, ITPOTPaMMHO-METOANYCCKOC 06CCHC‘IGHI/I€, JIOKAJIBHBIC
AKTbI

1. ®enepanbHbIil TOCYIApCTBEHHBI 00pPa30BaTEBLHOTO CTaHAapTa OCHOBHOTO
obmiero obpazoBanus (npuka3 MunoOpuayku P® ot «17» nexabps 2010 roga Ne
1897) ¢ usmenenusmu (npuka3 Munoopuayku P® ot «29» nexabps 2014 roga Ne
1644),

2. IlpumepHas ocHOBHas 0Opa30BATENBHOM MPOTrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus (perieHue ¢GeaeparbHOro ydeOHO-METOANUYECKOTO O0ObEIUHEHHS T10
o0uieMy oopazoBaHuto oT «8» ampens 2015 roma Ne 1/15).

Y4yeOHO-MeTOAMUECKIE MaTepUAaITbI
1. YMK
1.1 T'eometpus. 7-9 knacchl : yueb. 1151 001eo0pa3oBaT. OpraHu3anuil ¢ Mpuj. Ha
anektpoH. Hocutene/ JI.C. Atanacsan, B.®. byry3os, C.b. Kagomues u np.. — 3-¢
u3n. — M : [Ipocsemenue, 2014 — 384 c. : u.
1.2.1 KontponbHble paboThl 1o reoMeTpun: 7 kinace: k yueonuky JI.C. Aranacsna
u ap. «l'eomerpus 7 — 9 xnacce» / H.b. MenbHukoBa. — M.: M3gaTtenbcTBoO
«Dx3aMen», 2014 — 64 c. : uin.
1.2.2 KontpounbHble paboThl 1o reoMeTpun: 8 kiace: Kk yueOnuky JI.C. Atanacsna
u ap. «l'eomerpus 7 — 9 xnacce» / H.b. MenbHukoBa. — M.: M3gaTtenbcTBO
«9Kk3amen», 2014 — 64 c. : un.
1.2.3 KonrtponbHbie paboThl 1o reomeTpun: 9 kiacc: k yueOnuky JI.C. Atanacsna
u ap. «l'eomerpuss 7 — 9 xmacce» / H.b. MenbaukoBa. — M.: M3gatenbcTBO
«Ox3ameny», 2014 — 94 c. : m.
1.3.1 Tectsi mo reomerpuu: 7 knacc: k yuyebnuky JI.C. Atanacsna u Jp.
«I'eometpust 7 — 9 xnacce» / A.B. ®@apkoB. — M.: U3natenbctBo «OK3ameny, 2014
— 144 c. : un.
1.3.2 Tectet mo reomerpuu: 8 kiacc: k yueOnuky JI.C. ArtaHacsHa u p.
«I"'eometpus 7 — 9 kiaccel» / A.B. ®apkoB. — M.: U3naTenscTBo «IK3aMen», 2014
—110c. : un.
1.3.3 Tecter mo reomerpuu: 9 kmacc: k ydeOnuky JI.C. ArtaHacsHa W Jp.
«I"'eometpus 7 — 9 kiaccel» / A.B. ®@apkoB. — M.: U3natenscTBo «IK3aMen», 2014
- 96 c. : u.
1.4. 1 JunakTudeckue maTepuanbl Mo reoMmeTpuu: 7 kiacc: k yueOHuky JI.C.
ArtanacsiHa u np. «['eomerpus 7 — 9 xnacce» / H.b. MensaukoBa, I'.A. 3axaposa.
— M.: U3narennscTBO «IOK3ameny, 2014 - 144 c. : nn.
1.4.2 Jlunaktuueckue maTepuainbl 1mo reomerpuu: 8 kmacc: k yueOoHuky JI.C.
ArtanacsiHa u np. «['eomerpust 7 — 9 xnaccer» / H.b. MensaukoBa, I'.A. 3axaposa.
— M.: U3narenbcTBO «IK3aMen», 2014 - 176 c. : ui.



1.5. 1. 'eometpusi: pabouas tetpans : 7 k. / JI.C. AranacsH, B.®. byry3os, C.b.
Kanomies u ap.. — M : [Ipocsemenue, 2014 — 64 c. : un.
1.5.2. T'eometpus: pabouas terpanp : 8 ki1. / JI.C. Aranacsan, B.®. byrysos, C.b.
Kanomies u ap.. — M : IIpocsemenue, 2014 — 65 c. : ui.
1.5.3. T'eometpus: pabouas terpanp : 9 k. / JI.C. Aranacsan, B.®. byrysos, C.b.
Kanomiies u ap.. — M : [Ipocsemenue, 2014 — 49 c. : u.

2. IleyaTHbie mocoOus

2.1. KoMIiekT neMoHCTpanoHHbIX Tabmull «['eomeTpus. 7 kimacc» K y4eOHUKY
J.C. Aranmacsna / T.I'. Xomor, T.A. bypmuctpoBa, A.}O. Xomor. — M.:
[Ipocsemenue, 2014

2.2. Kommiekt Tabmui «Matematuka. ['eomerpus. 7-11 kmace». Harnmsanaoe
nocobue / M.: Cnektp-M

3. KOMHBIOTGpHBIC n I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaI_[I/IOHHBIC CpcaAcCTBa 06yquH;1

3.1. CD - Iuck «Ypoxku reomerpun Kupusmia u Medoaus»
3.2. CD - Muck «I'eometpus 7 xnaccy / U3parenbetBo «1Cx», cepusi: «lllkoma»

4. nopMalinoHHbIE UICTOYHUKHU

4.1. http://fcior.edu.ru/ - eaqriHOE OKHO JOCTYIIa K 00pa30BaTeIbHBIM pecypcaM
[maTa oOpamenus: 17.06.2015]

4.2. http://school-collection.edu.ru — enxuHas KoJuieKIus UAGPOBBIX
oOpazoBaTenbHbBIX pecypcoB [aata oOpamenus: 17.06.2015]

4.3. http://www.fipi.ru/ - dheaepaibHblii HHCTUTYT MEIATOTMYSCKUX U3MEPEHUIL:
HOpMaTUBHO-TIpaBoBas 0aza OI'D, oTkpwIThIN OaHk 3amanus OI'D (MmaTemaTuka)
[maTa oopamenus: 17.06.2015]

4.4. http://alexlarin.net/ - uadopmannonHas moaaepKka npu NoAroroske k OI'D
1o MareMartuke [faata oopamenus: 17.06.2015]

4.5. http://sdamgia.ru/ - o6pazoBaTeIbHBII TOPTAIT AJIsI OATOTOBKU K SK3aMEHAM
[maTa ooparenus: 17.06.2015]

5. TexHnueckue cpeacTna

5.1. IlepcoHanbHBIN KOMIIBIOTEP
5.2. MyneTumenuitHas 10cKa

6. YueOGHo-mpakTHueckoe 000py10BaHuE

6.1. AynuTopHas ToCKa ¢ MAarHUTHOM MOBEPXHOCTHIO M HAOOPOM MPUCITOCOOTICHU I
JUISL KpETUICHHSI TaOJINIT

6.2. Jlocka MarHuTHasi C KOOPJUHATHOM CETKOM

6.3. KoMIIEKT MHCTPYMEHTOB KJIACCHBIX: TUHEHKA, TpaHCTIOPTUD, YrodbHUK (30°,
60°), yronbauk (45°, 45°), unpkysib


http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://alexlarin.net/
http://sdamgia.ru/

IInanupyembie pe3yJabTaThl H3yYeHUS Y4eOHOT0 peaAMeTa

BuinyckHuk HayuuTcs B 7-9
KJIaccax
(17151 KCMOJIL30BAHMS B
NOBCEeIHEBHOM KU3HHU U
o0ecrneueHus1 BO3MOKHOCTH
YCHEIHOT0 MPOA0JIKEHUS
oOpa3oBaHus Ha 0a30BOM

BbInyCKHUK MOJYYUT
BO3MOKHOCTh HAYYUThCH B
7-9 kiaaccax ajas
o0ecneyeHUs] BO3MOKHOCTH
YCHEIHOT0 MPOA0JIKEHUS
oOpa3oBaHus Ha 02a30BOM U
yriy0JéHHOM YPOBHAX

YPOBHE)
JIeMEeHTbI - OnepupoBaTh Ha 0a30BOM | - Onepuposamy”
TEOPUH MHOKECTB | yPOBHE" NOHATUSIMU: | HOHAMUAMU.  OonpeoeneHue,
n MHOKECTBO, AJIEMEHT | meopema, akcuoma,
MaTeMaTH4eCKOil | MHOXKECTBA, MOJAMHOXKECTBO, | MHOMCECMEBO,
JIOTUKH MPUHAJICKHOCTD; Xapakxmepucmuxu
- 3aJaBaTb  MHOXECTBA | MHOJCECMEa, o1eMeHm
NepevncieHueM UX | MHOJICecmaa, nycmoe,
AJIEMEHTOB; KOHeYyHoe U  OeCKOHeuHoe
- HAaxXOIUTh TEPECEUCHHE, | MHOMCECEO,
o0BbeIMHEHNE, NOOMHOIHCECMBO,
MIOJIMHOKECTBO B | NPUHAONEHCHOCMD,
MPOCTEUIITUX CUTYAITUSX; BKIIIOYEHUe, DPABeHcmeo
- OmepupoBaTh Ha 0a30BOM | MHOMCECNE;

YPOBHE MOHATHUSIMMU:
OIIpElICIICHHUE, aKcuoMa,
Teopema, J0Ka3aTesIbCTBO;

- TNPUBOAUTH IIPUMEPBI U

KOHTPIPUMEPHI TS
MOJITBEPIKICHUS CBOUX
BBICKA3bIBAHMIA.

- Uz00padNCamv MHONCECMEa
U OMHOUICHUE MHONCECME C
nomMowbIo Kpy2o6 Jiliepa,

- onpeodensimo
NPUHAONIEHCHOCTb DNIeMEeHMA
MHOJICeCmsy, 00beOUHEHUIO

U nepecevyeruro MHoaicecme,
- 3a0a6amb MHONCECMBO C

NOMOUIbIO nepevducierus
INIEMEHMOE, CJl06€CHO20
ONnuCaHus,

- onepuposamv NOHAMUIMU:
8bICKA3bIBAHUE, UCMUHHOCTb
U JIOJICHOCTb BbICKA3bIEAHUS,
ompuyanue BblCKA3bI8AHULL,
onepayuu HAo
BbICKA3ZLIBAHUAMU. U, UL,

1 o
3)_IGCL " faJjie€ — paclo3HaBaTb KOHKPCTHBIC IIPHUMCEPhI 06HII/IX TIOHATHUU IO XaPAKTCPHBIM IIPHU3HAKAM, BBIIIOJIHATH
L[eflCTBHH B COOTBETCTBUM C ONPCACICHUCM U HpOCTeﬁmHMH CBOMCTBaMU HOHHTI/Iﬁ, KOHKPCTU3UPOBATh IMMIPUMEPaAMU

o011Me ITOHITHS.

2
3H€CI) " Jajie€ — 3HaThb ONMPEACICHUC TIOHATHSA, YMCTh HOACHATH €TI0 CMBICJI, YMETb UCIIOJIb30BATh IIOHATHE U €TO

CBOIiCTBa IIpyu NpOBCACHNU paccyxcz:eHHﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3aJ1a4.




He, YCI0BHble BbICKA3bIBAHUS
(umnauxayuu);

- Cmpoums BbICKA3bI8AHUS,
OMPUYAHUS BbICKA3bIBAHULL.

B noBceqHeBHOM KNU3HH M NIPH U3YyYE€HHHU APYTHX

NpeIMeTOB:

- WCIIOJB30BaTh rpaduueckoe | e cmpoums Yenouku
IIPEICTABIICHUE MHOJKECTB | YMO3AKIIOUEHUL HA OCHOBE
A1 OIIMCaHUs  PCAJIbHBIX | 1CnOIb308aHUA npaeun
MPOLIECCOB W SIBJIICHUW, TIPH | 102UKU;

pCIICHNH 3a1a4 APYTUX | UCnoib308amsb MHOMCECBA,

y4eOHBIX MPEAMETOB.

onepayuu ¢ MHOMXCecmeami,
ux epaguyeckoe
npeocmaenenue OJisi
ONUCAHUSL PeaTbHbIX
npoyeccos U s181eHUll

I'eomeTpuyeckue
¢urypsi

- OnepupoBaTh Ha 0a30BOM
ypOBHE MOHSATUSIMU
Tr€OMETPUYECKUX (QUTYP;

- U3BJEKaTh WHOOPMAIUIO O
reoOMeTpuYecKux  (urypax,
IPEICTaBICHHYIO Ha
yepTe)kax B IBHOM BH/IC;

- TPUMEHSTHh ISl PEIICHUs

3a7a4 T€OMETPUUYECKUE
(bakTbl, eciu YCIOBUS UX
NPUMEHEHHUS 3aJ]aHbl B SIBHOM
(opwme;

- pewarb  3ajJadyd = Ha
HaXO0XKJIeHUE

r€OMETPUUICCKUX BEIUYUH TI0
oOpasiiaM Ui arOpUTMaM.

- Onepuposams noHsmMusAMU
2eomempudeckux ueyp;

- usgnexamo,
UHMeEPNPemuposamy u
npeobpaz0evieams
uHgpopmayuio 0
2eomempudeckux — ¢hueypax,
npeocmasieHHyI0 Ha
yepmegnicax;,

- NpUMeHsMb
eeomempuveckue  hakmol
0151 peuieHuss 3a0a4, 8 Mmom
yucre, npeononazaruux
HeCKOJIbKO WA208 PeUuleHuUs;

- Gdopmynuposamso 8
npOCmetuux cyuanx
ceolicmea U NPUSHAKU
pueyp;
- 00Ka3v18amMb
2eomempuyecKue




VMEepIHcOeHUs,

- glademv CMAHOAPMHOU
Kiaccugpuxayuen.  NIOCKUX
dueyp (mpeyeonvHuxkos u
YemblpEX)y 20 bHUKOS).

B HOBCCI[HCBHOﬁ KU3HU U 1P

U U3y4YeHHH JPYrux

OTHOIEeHUA

NpeJIMeTOB:
- WUCIOJIb30BaTh CBOWCTBA | - UCHOIb308AMb  CBOUCMBA
TCOMETPUYECKUX (UTYp IS | eeomempuueckux ¢pueyp O0ns
pEelIeHHus THIOBBIX 3a7ad, | peuleHus 3a0ay
BO3HUKAIOIINX B CHUTYAIUSX | NPAKMUYECKO20 Xapakmepa
MOBCETHEBHOM KW3HU, 3alad | ¥4  3a0a¥y U3  CMEICHbIX
MIPAKTHYECKOTO COMIEPIKAHUS. | OUCYUNTUH.
- OmnepupoBath Ha 0a30BOM | - Onepupogams NOHAMUAMU.
YpOBHE TOHATUSMU: | pABEHCMEO (ueyp, pasHvie
paBeHCTBO (uryp, paBHBIE | pueypul, PAageHcmeo
burypsl, PaBEHCTBO | MpPey20ibHUKOS,
TPEYTOJIbHUKOB, napanieibHoCms — NPAMbIX,
napaieTbHOCTh MPSIMBIX, | NEPREHOUKYAAPHOCHID
MEePICHANKYISIPHOCTh NPAMbIX, — Yeabl — MeHcoy
MPSIMBIX, yTJIBI MEXTY | PAMbIMU,  NEPREHOUKVIAD,
NPSIMBIMH,  TICPIICHANKYJISIP, | HAKIOHHAS, npoexkyusi,
HAKJIOHHAS, IPOCKIHS. nooobue ¢uayp, nodoobmwvie
dueypul, no0obOHbvlIe
Mpey2oNbHUKU,
- npuMmeHsmb  mMeopemy
Daneca u meopemy o
NPONOPYUOHANLHBIX
ompe3Kkax npu  peuleHuu
3a0au;
- xapaxkmepuzoeams
83AUMHOE  PACNON0NCEeHUe
npAMOU U OKPYIHCHOCMU,
08YX OKPYIHCHOCMELL.

B noBcegHeBHOM KU3HU U 1P
NpeMETOB:

U U3yYeHUM JPYTUX

- HCIOJb30BaTh OTHOIICHUS
Ul PELIEHUs] MNPOCTEUINX
3ajad, BO3HHUKAIOIUX B
PEATBHOM )KU3HU.

- UCNOIL306AMb OMHOUEHUS
05 peuierus 3a0ay,
BO3HUKANOWUX 6 pPeanbHOl
IHCUBHU.

N3mepenns u

- BrpmonHate  u3MepeHue

-Onepuposamb




BbIYUCJICHHUA

JJINH, paCCTOHHHﬁ, BCINYMH

YTJIOB, v TTOMOIIEIO
HHCTPYMEHTOB TS
W3MEPEHUH JJINH U YTJIOB;

- OpuMeHATh  (OPMYJIbI
nepuMeTpa,  IUIOMAad |
00BEMa, IUTIOIIA U
MTOBEPXHOCTHU OTAEIBHBIX
MHOTOTPAaHHUKOB pu
BBIYMCICHHUAX, KOIJa BCE
JTAHHBIC UMEIOTCS B YCIIOBHH,
- MPUMEHSTh TEOpeMy
[Tudaropa, 0a3oBbIC
TPUTOHOMETPHUUECKHE
COOTHOIIICHHS JUIS
BBIYMCIICHUS JUTVH,
pacCTOAHUN, IUIOIIAACH B

HpOCTGﬁHIHX ClIydasx.

npeocmasieHusmMu o ONUHe,
niowaou, 00véme KaK
genuyunamu.  Ilpumensmo
meopemy TIughazopa,
dopmynvl niowaou, o6véma
npu peutenuu
MHO20UIA208bIX  3a0a4, 8
KOMOpbIX He 6ce OaHHble
npeocmasieHvl  S6HO, 4
mpeoyom 8bIYUCTEHUL,
onepuposamu bonee
UWUPOKUM KOJIUYeCEoM
Gdopmyn  Onunvl, niowaou,
00véma, BLIYUCTAMND
Xapaxkmepucmuku
KOMOUHayul Queyp
(oKkpysrcHOCmell u
MHO20)20]IbHUKOB)
BLIUUCTIAMb paccmosHus
medxncoy Quzypamu,
NpUMEHAMb
Mpu2oHoMempuiecKue
Gdopmynvl Ons evivUCIEeHUL 8
Ooee  CNOJCHBIX — CNYHAsX,
npoBOOUMb  GbLIYUCTEHUS HA
OCHOB8e pAaBHOBEIUKOCMU U
PABHOCOCMABIEHHOCMU,

- nposooums  npocmvle
BLIYUCTICHUS HA O0OBLEMHBIX
menax;,

- hopmynuposams 3a0avu Ha
8blUUCTICHUe ONUH, NAoWAdell
U 00BEMO8 U peulams ux.

B nmoBceagHeBHOM KU3HU U TP
npeaIMeTOB:

U M3Yy4YEHHUH JAPYTUX

- BBIYHCJIATH PACCTOSAHHA HaA
MCCTHOCTH B CTAaHAAPTHBIX

CUTyalMsX, IUIOIaAu B
IIPOCTENIINX ciy4asx,
NpuUMEHsATh  (HOpPMYJBI B
MPOCTEUIINX CUTyalUHsiX B

MOBCEIHEBHOM KU3HU.

- NPOBOOUMD BbIYUCTCHUS HA
MecmHocmu;

- npumeHamMsb Gopmynvl npu
BbIYUCTCHUSX 6  CMEINCHBIX
VUeOHblX — npeoMemax, 8
OKpyHcarowet
oelcmeumenbHoCniu.

I'eomeTrpuyeckue

- M3006paxaTb  TUIOBBIE

= H3zo6pascamy




MOCTPOEHHUS

rIockue Gurypsl U GUTypsl B
MPOCTPAHCTBE OT PYKH H C
MOMOIIHI0 HHCTPYMEHTOB.

eeomempuyeckue guzypvl no
MeKCMoB8OMY U CUMBOJIbHOMY
ONUCAHUIO;

- CcB80000HO onepuposamsb
yepmeHCHuIMU
UHCMpPYMeHmamu 8
HECJIONCHBIX CIYUASX,

- BbINOAHAMbL NOCMPOEHUS
Mpey201bHUKO8, NPUMEHAMb
omoenvHble Memoovl
NOCMpoeHull  YyupKyiem u
JUHEUKOU U Npo8ooUmb
npocmetiuiue UCCrIe008aHUs
yuca peueHull;

- usobpadicamv  Munogvie
nJioCKue Queypol u
0OveMHble mena ¢ NOMOWbIO
npocmeuuux
KOMNbIOMEPHBIX
UHCMPYMEHMO8.

B noBceqHeBHOM KNU3HH M NIPH U3YYEeHHH APYTHX

NpeIMETOB:

- BBINOJIHATH TPOCTEHIINE
IIOCTPOCHUSI HA MECTHOCTH,
HEOOXOJUMBbIE B peajbHOU
YKU3HU.

- BLINOJHAMb Npocmeluue
NOCMPOeHUsL HA MeCMHOCMIUL,
HeoOX00uMble 8 PeanbHOll
HCUZHU

- oyeHusamv  pazmepul
PeanvHblx 06vexmos
OKpyJHCaoujeco0 Mupa.

I'eomeTpuueckue
npeodpa3oBaHus

- Crpounts burypy,
CUMMETPUYHYIO TAHHOU

¢urype OTHOCUTEIBHO OCH H
TOYKH.

- Onepuposamv nouamuem
0BUIICEHUS u
npeobpazosanus  noooousl,
61a0emb npuémamu
nocmpoerus Pueyp c
UCNONIL308AHUEM  OBUNCEHUL
u npeobpazosanuti no0ooUs,
NPUMEHAMb NOTYYeHHble
3HAHUS U ONBIM NOCMPOEHUU
8 CMEJNCHbIX npeomemax u 8

PeanvHblx cumyayusx
OKpYHCaOUleco Mupa,

- cmpoums dueypy,
NnOO0OHYI0 OaHHOU,

NOJIb308AMBCS  CEOUCMBAMU




noooobus 01 0OO0CHOBAHUS
ceoticme gueyp;
- npuMeHaAmb  C80UCMEa
08UdICeHUIL OJIs1 NPOBEOeHUs
npocmeuuiux  0OOCHOBAHULL
ceoticmes ghueyp.

B noBceqHeBHOM KNU3HH M NIPH U3YyYE€HHHU APYTHX

Npe/IMETOB:

- pacrmo3HaBaTh JBU)XKCHHE
OOBEKTOB B  OKpYKaroIIeM
MHpeE;

- pacro3HaBaTh
CUMMETpUYHbIE (UTYpBI B
OKpY>KaloIIeM MUDE.

- npumeHAmb  C80UCMEa
O0BUdMCEHUU U  NPUMEHAMb
nooobue 01 noCmpoeHutl u
8bIUUCTICHU.

BexTopsl u
KOOPIAUHATHI HA
IUIOCKOCTH

- OnepupoBaTh Ha 0a30BOM
YPOBHE MOHSTHUSIMH BEKTOP,
cymMMma BEKTOPOB,
MIPOU3BEJICHUE BEKTOpa Ha
YHCII0,  KOOPAWHATHI  Ha
MJIOCKOCTH;

- ONpenensaTh NPUOTUKEHHO
KOOpAMHATBI TOYKA I1IO €€
HN300paKEHUIO Ha
KOOPAMHATHOM IJIOCKOCTH.

- Onepupoeamb NOHRAMUAMU

8EKMOp, CYMMdA, PA3HOCMb
8EKMOpO8, npousseoenue
8eKMoOpa HA YUCAO, YOIl
MeHCoy 8EeKMOpamu,
CKanspHoe npouszseoenue
BEKMOPO8, KOOPOUHAMbBL HA
NAOCKOCMU, KOOPOUHAMbL
seKkmopa,

- BbINOJIHAMb OelUCmBUs HAO
8eKMopamu (crooicenue,
8bIUUMAHUE, YMHOJICEHUE HA
yucno), BLIYUCTISAMb
CKausApHoe  npousseoeniule,
onpeoensimb 68 NPOCMeUUUX
CaAyqasx yeoi MeHCoy
seKmopami, BbINONHAMb
pasiodicerue  8eKmopa Ha
cocmasnsiowue, NPUMeHsIMb
NOJyYeHHble SHAHUSA 8
Qusuxe, NoAb3068AMbCA
dopmynot BbIYUCTCHUS
paccmosiHus medncoy
MOYKAMU N0  U3BECHHbIM
KOOPOUHAMAam,
UCNONIb308aMb  YPABHEHUS

Queyp ona pewenus 3a0au;

- NpuMeHsAmb BeKMmopvl U
KOOpOuHamol OJisl peuleHusl
2eomempu4eckux 3a0ay Ha
8blYUCIeHIUE ONUH, Y2Tl08.




B noBcexHeBHOM KM3HU M NIPU U3YUYECHUHU APYTUX

NnpeaMeTOoB:

- UCIIOJIb30BAaTh BCKTOPHI JJIA
PCIICHUA HpOCTCﬁIHPIX 3aJgad
Ha OIIpCACICHUC CKOPOCTHU
OTHOCUTCJIbHOT'O ABHXKCHMU .

- UCNONB308aMb  NOHAMUSL
BEKMOPO8 U KOOPOUHAm O
peuwienusi 3a0ay no gusuxe,
eeozpaghuu u opyaum
YueOHbIM npeoMeman.

HUcropus
MaTeMATHKH

- OnuceIBath
BBIJIAIOIIAECS  PE3YJbTATHI,
MOJTyYEHHBIE B X0Je
pa3BUTHUS MaTEMATHKHA Kak
HayKH;

- 3HaTh MIPUMEPHI
MAaTEMATUYECKUX OTKPBITUU U
UX aBTOPOB, B CBS3U C
OTEYECTBEHHOW UM BCEMUPHOU
UCTOPHUEN;

- MMOHUMATh
MAaTEMATUKH B
Poccun.

OTACIIbHBIC

pOJIb
pa3BUTUHU

- Xapaxmepuzosamv 6K1AO
8bI0AIOUWUXC MAMEMAMUKOB
8 pazsumue Mamemamuxy u
UHDBIX HAYYHBIX obaacmell;

- NOHUMAMb ponb
mamemamuxku 6 pazeumuu
Poccuu.

MeToanl
MaTeMaTHKH

- BwiOupars noaxoasmuit
W3YYECHHBIN METO/I JIS
PELIEHUN W3YYCHHBIX THUIIOB
MaTeMaTHYECKHUX 3a]1ay;

- MIPUBOJUTH IIPUMEPHI
MaTeMaTHYECKUX
3aKOHOMEPHOCTEMN B
OKpYKarolen
JNEUCTBUTEILHOCTH u
MPOM3BEICHUSAX UCKYCCTBA.

- Hcnonvsys
Memoowl,
00KA3amMenbCmeo,
BLINOJIHANMb ONPOBEPIHCEHUE,
- evloupamb  U3YUEHHbIE
Memoobl U Ux KOMOuHayuu
0151 peuienus
Mamemamuyeckux 3a0ay,

- UCNONBL308aMb
mamemamuyeckue — 3HAHUS
o5 ONnUCauus
3aKOHOMepHOCmell 8
OKpyofcarowen
oelicmeumenbHOCmu u
NpoU38e0eHUSX UCKYCCMBA,

- npumeHsamb npocmetiuiue
npocpammusie cpeocmea U
INeKMPOHHO-
KOMMYHUKAYUOHHbIE
cucmemvl  npu  peuleHuu
Mamemamuyeckux 3a0ad.

U3y yeHHble
nposooums




