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IHosicHUTENLHAA 3ANIUCKA

Pabouas nmporpamma yueOHoro npeamera «I'eomeTpusi» cocTaBieHa Ha OCHOBE:
- ®enepanabHOro rocyJapCTBEHHOr0 00pa3oBaTENbHOTO CTaHJapTa OCHOBHOI'O OOIIET0
obOpazoBanus (mpukaz MunoopHayku PD ot «17» mexabps 2010 roma Ne 1897) B
JIEUCTBYIOIIEH PEAAKIINH;

- OcHOBHOM 00pa3oBaTeIbLHON MpPOrpaMMbl OCHOBHOTO 001Iero oopazoBanus MKOY
«IllupokoBckasi cpeansis o0ueoOpazoBaTeabHas KO,

- muHun yaeOHo-meTonuuecknx komruiekcoB (YMK) nmo reomerpun Atanacsa JI.C.,
byty3o0B B.®., Kagomuies C.b. u mp.

N3yuenne MmaTeMaTUKH B OCHOBHOM IIKOJIE TOJDKHO OOECTICYHTh:

OCO3HAHME 3HAYEHUSI MAaTEMATUKHU B MIOBCEAHEBHON JKU3HU YEJIOBEKA,

dbopMHUpOBaHUE TPEACTABICHUA O CONUATBHBIX, KYJIbTYPHBIX U HUCTOPUICCKUX
(akTOpax CTAHOBJICHMSI MATEMATHUYECKON HAYKH;

dbopMupoBaHUEe MPEICTABICHUN O MaTeMaTHUKE KaK 4acTH OOIeuesI0OBEYECKOM
KYJbTYpbl, YHUBEPCAJILHOM $I3bIK€ HAyKH, IIO3BOJISIIOIIEM OIMUCHIBATH U H3Yy4aTh
peabHbIE IPOIIECCHI U SIBJICHUSI.

B pesynbrare u3ydeHuss MaTeMaTUKU 00ydYarolIuecs pa3BUBAIOT JIOTHYECKOE U
MaTEMaTUYECKOE MBIIICHUE, MOTY4YaloT NPeCTaBICHUE O MATEMAaTUYECKUX MOJIEISIX;
OBJIaJICBAIOT MaTeMaTUYECKUMHU PacCyKJICHUSAMH; y4darcs NPUMEHSTh
MaTeMaTUYEeCKHE 3HAHUS MPU PELICHUH PA3IUYHBIX 337a4 U OLECHUBAThH MOJYyYECHHbBIE
pE3yNbTaThl; OBJAACBAIOT YMEHHUSMHU pEIIeHHUs Y4YeOHBIX 3a7ad; pPa3BUBAIOT
MaTeMaTUYECKYI0 HHTYHUIHIO.

OO0mas xapakTepucTuKa y4e0HOI0 nmpeaMera

I'eomempus — oOIUH U3 BaXHEUIIUX KOMIIOHEHTOB MaTEMaTHYE€CKOTO
oOpa30oBaHUs, HEOOXOIUMBIN JIJIs1 TPUOOPETEHUST KOHKPETHBIX 3HAHUN O TIPOCTPAHCTBE
U TPAKTUYECKH 3HAYUMBIX YMEHUW, (OPMHUPOBAHUS S3bIKA OMHCAHUS OOBEKTOB
OKPY’KaIOIIEro MUpa, JJIsl pa3BUTUSI TPOCTPAHCTBEHHOTO BOOOPAKEHUSI U MHTYUIIUU,
MaTeMaTUYeCKOW KYJbTYpbl, [Jii OSCTETUYECKOTO BOCIHUTAHUS OOYYarOIIUXCS.
N3ydeHre reoMeTpUM BHOCHUT BKJIAJ B pPa3BUTHE JIOTUYECKOTO MBIIUICHUSA, B
dbopMHpOBaHUE MOHATHUS JOKA3ATEIbCTBRA.

OBnageHne oOyYarOUIMMUCS CHUCTEMOM T'€OMETPUYECKUX 3HAHUM M yMEHH
HEOOXOJMMO B TIOBCEJHEBHOM JKM3HU JJI1 HW3YYEHHUS CMEXHBIX AUCHUIUIMH U
MPOJIOJDKEHUS 00pa30oBaHUsI.

B kypce reomerpun 7—9 k1accoB MpeACTaBICHbI CAEAYOUIUE COAEPKATEIbHBIC
muHuu: «['eomerpudeckue Guryps», «OTHOmEHUs», «3MepeHnst U BBIYUCICHUSY,
«I"eomeTpuueckue mocTpoeHus», «l'eomerpudeckue nmpeodpazoBaHus», «Bekropsl u
KOOPJAMHATHI Ha TIOCKOCTH.

B pamkax yka3aHHBIX COJIepKaTEIbHbBIX JIMHUN PEIIatoTCs CIEIYIOIINE 3aJauu:

- pa3BUBAIOTCS MPEACTABICHUS O TEOMETPUU KaK HayKe; 00 UCTOPUU BO3HUKHOBEHUS
rEOMETPUM KakK MpuMepa HayKd, NepBbie MPoOJeMbl KOTOPOM ObUIM MOCTABJICHBI
MPAKTUYECKOMN JESATEILHOCTHIO YeJIOBEKa (HapuMep, 3eMiieMepue);

- (popMupyIOTCS 3HAHMS yYalIUXCS O TEOMETPUYECKUX OOBEKTaX M HUX CBOMCTBaX,
dbopmMyrax BHIYMCICHHS T€OMETPUUECKUX BEJIMYHUH;



- GOpMUPYIOTCSA HABBIKA MOCTPOCHUS U U3MEPEHUSI TEOMETPHUECKUX (QUTYD, PELICHHS

3a1ad4;

- pa3BUBAETCA JOTUYECKOE MBIIIJIEHUE, BOOOPAXKEHHE, MATEMATUYECKUM SI3bIK U AP.

Onucanue Mmecta y‘l66HOI‘O npeamMeTa B y‘l@ﬁHOM nJ1aHe

VYyeOubliii mpeamer «I'eoMeTpus» BXOIUT B MPEAMETHYIO 00acTh «MaTreMmaTuka
U UHQOpMAaTHKay, SBISETCS 00s13aTENbHBIM JUIs U3yueHus B 7-9 kiaccax. B yuebHoM
IIJIAHE HA €r0 U3y4YCHUE OTBOJUTCS:

Kunacc Y4yeOHblid KosaunvectBo | KoamnuecTBo Hroro KonTtpoJabh
npeaMer HeleJIbHbIX Y4eOHbIX 3a y4eOHbI | bIe padoThI
4acoB He/lelb roa
7 Knacc I'eomeTpus 2 34 68
8 KJacc I'eomerpus 2 34 68
9 kmacc ['eometpus 2 34 68

Bcero 3a 3 roaa peanuzanuu nporpammsel — 204 yaca.

JInuHoCTHBIE, MeTaNIPeIMeTHbIE U MIPeAMeTHbIE
pe3yJbTaThl 0CBOEHHUS Y4eOHOI0 nmpeaMera

N3yuenne reomeTpun 00€CTEUMBACT CICAYIONNE PE3YJIbTaThI
OCHOBHOM 00pa30BaTEIbLHON MPOTPAMMBI:

JIUYHOCMHDbIE:

1. ToroBHOCTH M CHOCOOHOCTHh OOyYarOIIMXCSI K CamMOpa3BUTUIO U
caM000pa30BaHNI0 Ha OCHOBE MOTHBAIIMU K OOYYCHHIO M TIO3HAHUIO, TOTOBHOCTh U
CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY U TMOCTPOCHUIO JalbHEWIEeH WHIUBUIAYAIbHOU
TpaekTopuu o0Opa3oBaHusi Ha 0a3e OpPUEHTUPOBKM B Mupe mnpodeccuili u
npoecCHOHANBHBIX NPEANOYTeHHM, C YYeTOM YCTOMYMBBIX TMO3HABaTEIbHBIX
HUHTEPECOB.

2. ChopMHPOBAHHOCTH OTBETCTBEHHOTO OTHOIIIEHHUS K YUCHHUIO; YBAKUTEIBHOTO
OTHOIICHUS K TPYIY.

3. CdopMHpPOBAHHOCTh IEJIOCTHOTO MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKW U OOIIECTBEHHOW MPAKTUKH, YIUTHIBAIOIIETO
COLIMaIbHOE, KyJIbTypHOE, SI3BIKOBOE, TyXOBHOE MHOTOO0pa3nue COBPEMEHHOTO MHUpA.

4. Oco3HaHHOE, YBAKHUTEIHLHOE U JOOPOKETATEIHHOE OTHOIICHHE K JIPYTrOMY
YeJIOBEKY, €ro MHEHHWI0, MHPOBO33PCHHIO, KYJIbTYpe, S3BIKY, Bepe, T'pPakIaHCKOU
MO3UIIUA. | 0OTOBHOCTH M CITOCOOHOCTH BECTH JUAJIOT C APYTHMH JIOJIbMU M JOCTHTATh
B HEM B3auMOINOHMMaHUs (UAeHTU(UKAIMSA CceOs Kak IOJHOMPABHOIO CyOBeKTa
OOIIeHNs, TOTOBHOCTh K KOHCTPYHPOBAHUIO 00pa3a mapTHEpa Mo JUAIOTY, TOTOBHOCTh
K KOHCTPYMPOBAaHHUIO 00pa3a JOMYyCTUMBIX CHOCOOOB JAMaNora, TOTOBHOCTh K
KOHCTPYMPOBAHHUIO TIpollecca JMaliora KaK KOHBEHIIMOHMPOBAHUS HWHTEPECOB,
MpoLEeTyp, TOTOBHOCTh ¥ CLIOCOOHOCTH K BEJICHUIO MTEPETOBOPOB).

5. OCBOGHHOCTH COITMAIBHBIX HOPM, TMpaBWUJ TIOBEACHHS, pojied u ¢GopMm
COILIMAJILHOM JKM3HU B TPYIITAX U COOOIIECTBAX.

6. ChopMHUPOBAHHOCTD LIEHHOCTH 37I0POBOr0 M 0€30MacHOr0 00pa3a KU3HHU.

OCBOCHMU




7. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHUS 4YEpPEe3 OCBOCHUE XYA0KECTBEHHOI'O
Hacienuss HapogoB Poccunm M Mupa, TBOPUECKOM JAESITENIBHOCTH 3CTETUYECKOIO
xapakTepa (CIOCOOHOCTh MOHUMATh  ACTETUYECKOE, SMOLMOHAIBHO-IEHHOCTHOE
BUJICHUE OKPY’)KAIOIIET0 MHpA; CIOCOOHOCTh K 3MOLMOHAIbHO-LIEHHOCTHOMY
OCBOCHUIO MHpPA, CaMOBBIPAXKEHUIO M OPHUEHTALlUM B XYJIO)KECTBEHHOM W
HPABCTBEHHOM IIPOCTPAHCTBE KYJbTYPhI, YBaXEHUE K HCTOPUU KYJIbTYPHI CBOETO
OtedecTBa, BBIPAXEHHOM B TOM 4YHCIEC B TOHUMAHUU KPACOThl HYEJIOBEKA;
c(hOpMHUPOBAHHOCTh AKTUBHOTO OTHOILIEHUS K TPAIULIUAM XYI0KECTBEHHOU KYJIbTYpPbl
KaK CMBICJIOBO#, 3CTETUYECKOM M JTMYHOCTHO-3HAYUMOM [IEHHOCTH).

8. CdhopMHPOBAaHHOCTH OCHOB AKOJOTHYECKON KYJIBTYpbI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOT'O MBIIILJICHHUS.

Memanpeomemuobie

Me:xxnpeaMeTHble MOHSATHS

OOyuaromuecs yCOBEPIICHCTBYIOT MPUOOPETEHHBIC HA IIEPBOM YPOBHE HABBIKHU
pa6otrbl ¢ uHdopMamueir u momoiaHAT WX. OHH cMOTYT paboTaTh C TEKCTAMH,
npeoOpa3oBbIBaTh U UHTEPIPETUPOBATH COACPXKAIIYIOCS B HUX MH(GOPMAIIUIO, B TOM
quclie:

* CUCTEMAaTU3UpOBaTh,  COMNOCTAaBIATh,  AHAJIMU3UPOBATH,  000OWIATE U
UHTEPHPETUPOBATh HH(POPMALINIO, COACPKAIIYIOCS B TOTOBBIX HH(POPMAIMOHHBIX
00BEKTax;

* BBIJICJIATh JIABHYI0 U HM30BITOYHYIO HMH(OpMAIUIO, BBINOJIHATH CMBICIOBOE
CBEPTHIBAHME BBIJICIICHHBIX (DAKTOB, MBICIICH; MPEACTABIATh HHOOPMAITUIO B CXKATOM
CJIOBECHOHM (opMe (B BHJIE TJIaHA WJIA TE3UCOB) U B HATJISAHO-CUMBOJIUYECKON popme
(B Buje Tabuuil, TpadUUECKUX CXeM W Auarpamm, KapT MOHSITHUN — KOHIIENITYaJlbHBIX
JMarpaMM, OMIOPHBIX KOHCIIEKTOB);

* 3aMOJIHATH U JIOMOJHATH Ta0IUIbI, CXEMbI, TUArPaMMbl, TEKCTHI.

OOyuaronuecs NMpPHOOPETYT ONBIT NMPOEKTHOH [eATeJbHOCTH KakK 0C000i
dbopmbl  yueOHOW paboOTHI, CIIOCOOCTBYIONMIEH BOCIUTAHUIO CAMOCTOSITEIHHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, ITOBBINICHHIO MOTHBAIMU ¥ S()PEKTUBHOCTH
y4eOHOHM NeATEeNbHOCTH; B XOJI€ peaiu3alliyd MCXOAHOTO 3ambIciia Ha MPAKTUYECKOM
YpPOBHE OBJIQJICIOT YMEHHUEM BBIOMpATh aJEKBaTHbIE CTOSLIEH 3ajlaye Cpe/cTBa,
MPUHUMATh PELICHUs, B TOM YHCII€ U B CUTyalUsX HeonpenenaéHHocTu. OHU moayyar
BO3MOXXHOCTh Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOJIbKUX BAPUAHTOB PEILICHU,
K TIOMCKY HECTaHJapTHBIX pEIICHUN, TOUCKY M OCYUIECTBICHUIO Hauboiiee
MPUEMIIEMOTO PELICHHUS.

B cootBerctBur PI'OC OOO BBIAEHSIOTCS TpU TPYHIbl YHUBEPCATbHBIX
y4eOHBIX IEUCTBUIA: PEryJITUBHbBIC, TO3HABATEIbHbBIC, KOMMYHHKATUBHBIE.

PeryasituBubie YY /|

1. YMmeHue caMOCTOSTENBHO OMNpEAeNATh Uenu OoOy4YeHHUs, CTaBUThb U
dbopMyIHpoOBaTH HOBBIE 3a7]a4l B yueOe U MO3HABATEIbHON JEATEIbHOCTH, PA3BUBATH
MOTHBBI I HHTEPECHI CBOCH MMO3HABATEIHHOU JAesATeIbHOCTH. OOyJarOIIHIiCs CMOXKET:

® AHAIM3UPOBATh CYIIECTBYIOIINUE U IUIAHUPOBATH OyylIHe 0Opa3zoBaTeIbHbIC
pE3yNbTaThI;

® UJACHTU(GUIUPOBATH COOCTBEHHBIE TMPOOJIEMbI U  OMNPENEIATh TJIABHYIO
npo0iemy;



® BBIJBUraTh BEPCUU pELICHUS NpoOseMbl, (POPMYyJIUPOBATH THUIIOTE3HI,
MPEeIBOCXUIIATh KOHEUHBIN PE3yIbTaT;

® CTaBUTh 1eJIb JESATEIBHOCTHU HA OCHOBE OIpPEACIEHHON MpoOJeMbl U
CYILIECTBYIOIIUX BO3MOKHOCTEH;

e (dopMmynupoBaTh yueOHbIE 3a/1a4M KaK IIaru JOCTH)KEHUS MTOCTABICHHOM LIETH
NeSATEIbHOCTH;

e 00OCHOBBIBAThH LIEIEBbIE OPUEHTUPHI U MPUOPUTETHI CCHUIIKAMHU Ha LEHHOCTH,
yKa3bIBasi 1 000CHOBBIBASI JIOTHUECKYIO MOCIEA0BATEIbHOCTD LIaroB.

2. YMEHHE CaMOCTOSITENIbHO IJIAHUPOBATh MYTH JOCTHKECHHS LEJei, B TOM
quclie aJbTepHAaTUBHBIE, OCO3HAHHO BHIOMpPATh Haubosnee >PQGEKTHUBHBIE CIOCOOBI
pelieHus yueOHbIX U MO3HaBaTeIbHBIX 3a/1ad. OOy4arouuics CMOXET:

® OmpenensaTh HeoOXOauMbIe JCHCTBHE(sI)) B COOTBETCTBHU C YYEOHOU W
MO3HABATENLHOM 3a]]a4eil U COCTABISATh AJITOPUTM HX BBITIOJIHEHHUS;

e 00OCHOBBIBAaTh U OCYHLIECTBIISITH BBIOOp Hamboisiee 3(PPEeKTUBHBIX CIIOCOOOB
pelieHus y4eOHbIX U O3HABATEIbHBIX 33/1a4;

® OMNpeNesaTh/HaX0IUTh, B TOM YHCIIE U3 MPEJIOKEHHBIX BAPUAHTOB, YCIOBUS
JUISI BBITIOJTHEHUS Y4€OHOM U MMO3HABATEIbHON 3a/1a4u;

® BBICTpanBaTh JKU3HEHHBIC IUIaHBI Ha KpPATKOCPOUHOE Oyayliee (3asBiATbH
LIEJIEBbIE OPUEHTHUPBI, CTaBUTh AJCKBATHBIE MM 3aJaud W IpeajiaraTb JEHCTBUA,
yKa3bIBasi U 000CHOBBIBAs JIOTHYECKYIO MOCIEI0BATEIbHOCTD 1IAaTr0B);

e BHIOMpPATh U3 MPEAJIOKEHHBIX BapUAaHTOB M CaMOCTOSTENIBHO HCKaTh
CpeaCTBa/pecypchl s pelIeHHs 3a1a4i/A0CTHKECHUS LIEIH;

® COCTaBJIITH IUIAH pEIIeHUs MpoOsieMbl (BBIMIOJHEHHSI TPOEKTa, MPOBEICHUS
UCCIIeIOBAHNUS );

® OMNpeAesaTh NOTEHUUANbHbIE 3aTPYAHEHUS TMPU pEUIeHHH Yy4eOHOM u
IIO3HABATEJILHOM 3aJ1a4l U HAXOAUTh CPEJCTBA ISl UX YCTPAaHEHHUS,

® ONUCHIBaTh CBOW OMBIT, OPOPMIISISL €ro JJIA NEpPeAaun APYTUM JIOJIIM B BHJIE
TEXHOJIOTHH PELICHUS MPAKTUYECKUX 3a7a4 ONPEIEIEHHOT0 Kacca,;

® IUIAHUPOBATH U KOPPEKTUPOBATh CBOIO MHIMBUIYAIbHYIO 00pa30BaTEIbHYIO
TPaeKTOPHUIO.

3. YMeHue COOTHOCUTh CBOM JI€UCTBHS C IUIAHUPYEMBIMU PE3YJbTaTaMH,
OCYUIECTBJIATh KOHTPOJIb CBOEH AEATENBHOCTH B IPOLIECCE AOCTUXKEHUS Pe3yJsbTara,
OTPENEATh CIOCOOBI IEUCTBUN B paMKaxX NPEIIOKEHHBIX YCJIOBUH W TpeOOBaHMIA,
KOPPEKTUPOBATh CBOMU JEHCTBUS B COOTBETCTBUU C HM3MEHSIOIICHCS CHUTyalHei.
OOyyaromuiicss CMOXET:

® OmpeleisTh COBMECTHO C TNEJaroroM M CBEPCTHUKAMU KpHUTEpUU
IUIAHUPYEMBIX PE3YIbTATOB U KPUTEPUHU OILIEHKU CBOEH y4eOHOM IESITeIbHOCTH;

® CUCTEMAaTU3UpPOBaTh (B TOM 4YHUCJE BBIOMpaTh NPUOPHUTETHBIE) KPUTEPUU
IUTAaHUPYEMBIX PE3YIbTaTOB U OLEHKH CBOEH JIEATEIbHOCTH;

e oTOMpaTh  WHCTPYMEHTHI  JUIsl  OLIGHMBAHUS  CBOEH  JESATEIBHOCTH,
OCYUIECTBJISITh CAMOKOHTPOJb CBOEHM JEATETbHOCTH B paMKaxX MPeIOAKEHHBIX
YCJIOBHM U TPEOOBAHMIA;

® OIICHUBATh CBOIO JIEATEIBHOCTb, apTyMEHTUPYS NMPUUYUHBI JOCTHXKEHHS HIIN
OTCYTCTBUS IJIAHUPYEMOI'O PE3YJIbTaTa;



® HaxOJWUTh JOCTATOYHBIC CPEACTBA JJIS BBIMOJTHCHHS YYEOHBIX ICHCTBUU B
M3MEHSIOIIEHCS CUTYaIluU W/WIIM TIPU OTCYTCTBUH IUIAHUPYEMOTO PE3yIIbTaTa;

e paboTas 1Mo CBOEMy IUIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO ACSITEIBHOCTD
HAa OCHOBE aHaldM3a HW3MEHEHUW CUTyalluu JUIsl TOJIYYeHHS 3arlaHWPOBAHHBIX
XapaKTePUCTUK MPOAYKTa/pe3ybTara;

® YCTaHABJIMBAThH CBS3b MEKIY MOJYyYCHHBIMU XapaKTEPUCTHKAMU MPOIYKTA U
XapaKTepUCTUKaMH TIpollecca JAEATEIbHOCTH M 10 3aBEPIICHUU JEATEIbHOCTH
npemiaraTh M3MEHEHHE XapaKTePUCTUK TMpoIecca IS TOMYyYCHUS YIyUYIICHHBIX
XapaKTEPUCTHUK TPOTYKTA;

® CBEpSATH CBOM JEHUCTBUS C LEJIbI0 U, MpU HEOOXOJIUMOCTH, HCIPABIATH
OLIMOKHU CaMOCTOSITENBHO.

4. YMeHue OIIeHMBaTh NPABWIBHOCTb BBIMIOJIHEHHUsS y4eOHOM  3ajgaud,
COOCTBEHHBIE BO3MOXKHOCTH €€ perieHusi. OOy4aromuicss CMOKeT:

® ONpEACNsITh KPUTEPUU NPABUIBHOCTU (KOPPEKTHOCTH) BBIMIOJIHEHUSI YUeOHOM
3a7a4u;

® aHAMM3UPOBaTh W  OOOCHOBBIBaTh IMPUMEHEHHE  COOTBETCTBYIOIIETO
WHCTPYMEHTAPUS JIsl BBITIOJTHEHUS yIeOHOH 3a1a49H;

® CBOOOJIHO TIOJIb30BAaThCSA  BBIPAOOTAHHBIMU  KPUTEPUSMH  OILICHKH U
CaMOOILICHKH, KCXOS U3 LIETTU U UMEIOIIUXCS CPENICTB, pa3iinyasi pe3ysibTaT U CriocoOb
JICUCTBUM;

® OIICHMBATH MPOJIYKT CBOEH  JACATENBHOCTH MO  3aJaHHBIM  W/WIA
CaMOCTOSITENTEHO ONPEICTICHHBIM KPUTEPHUSIM B COOTBETCTBHH C IENIBIO I€ATEIHHOCTH;

e 00OCHOBBIBaTh JOCTH)KMMOCTH I BBIOPAHHBIM CIIOCOOOM Ha OCHOBE
OIICHKW CBOMX BHYTPEHHUX PECYPCOB M JIOCTYITHBIX BHEIITHUX PECYPCOB;

e (pukcupoBaTh W aHAIM3UPOBATH TUHAMHKY COOCTBEHHBIX O00pa30BaTENIbHBIX
pE3ybTaTOB.

5. Brnagenme ocHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, MPUHSTHS PEHICHUN U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B y4eOHOU W mo3HaBatenbHOM. OOydaronuiics
CMOYKET:

e HaOMIOAATh M AHAJIU3UPOBATh COOCTBEHHYIO YYEOHYIO M IO3HABATEIBHYIO
ACSITENLHOCTD U ACSITETLHOCTD JPYTHX 00yUYaIOIMXCs B MPOLIECCE B3aUMOTIPOBEPKHU;

® COOTHOCUTh peEalbHble U IUJIAHUPYEMbIE PE3YJIbTaThl WHIWBHUIYATbHOU
00pa30oBaTeIbHOMN IEITEILHOCTHU U I€TIaTh BHIBOJIBL;

® IpUHUMAThL pelieHWe B y4eOHOM CHUTyallud W HECTH 3a HEro
OTBETCTBEHHOCTH;

® CaMOCTOSITENILHO OIpeAesATh NPUYUHBI CBOEro ycrexa WM Heycmexa Hu
HAXOIHUTh CIIOCOOBI BEIXOJA U3 CUTYAIlH HEYCIeXa;

® PETPOCHEKTUBHO ONPEACINSITh, KaKhe ACHCTBUS M0 PEHICHUI0 YU4eOHO! 3a1aun
WIM TapaMeTpbl 3TUX JEUCTBHM MPUBENM K MOJTYYEHHUIO HMEIOIIETrocs MPOIyKTa
y4eOHOM eSITeIbHOCTH;

® JIEMOHCTPHUPOBATh IPUEMBI perynsun ICUX0(PU3NOTOTUIECKUX/
OMOIIMOHAIILHBIX COCTOSIHUM it JAocTrkeHus 3¢ dexTa ycrnokoeHus (ycTpaHeHUs
OMOIIMOHAILHON  HampsbDkeHHocTH), dddexrta  BoccTaHoOBieHHs  (ociabieHus
MIPOSIBIICHHM YTOMJICHUS ), s dexra aKTUBU3AIAN (TIOBBITIICHUS



MCUXO(PU3NOIOTUIECKON PEAKTHBHOCTH).
Tunosbie 321241 110 GOPMUPOBAHMIO PEryJIATHBHbBIX AeHCTBUM
® 33JaHUs Ha IIOCTAHOBKY LENW JAEATEIbHOCTH HA OCHOBE OIPEIEICHHON
pOoO0JIeMBbI U CYIIECTBYIOIIMX BO3MOXKHOCTEM
® 3amaHus Ha POPMYJIMPOBKY YUEOHBIX 3aja4, HAMIPABICHHBIX HA JOCTHXKEHUE
MOCTABJICHHOM LIEJIN JEATEIbHOCTH
® 3a/1aHUs, OOYYarIllUe HNOWA2080MYy U  UMO2080MY  KOHMPOAIO 32
pe3ynbTaTamMH, HIAHUPOBAHUIO peuleHus 3a0a4yu W TPOTHO3WPOBAHUIO
pe3yJprara
® 33JaHUsA, HAUEJICHHbIE HAa OLEHKY, MNPUKUIKY U HPOSHO3ZUPOBAHUIO
pe3yrbmama
® 33JaHUs HA CaMOIIPOBEPKY pe3ysibTaTa, OLEHKY pe3yJibTaTa, KOPPEKIIUIO
(«TIpeTHAMEPEHHBIE OIMUOKI, «HIIY OIIUOKI))
® 33/1aHUs HA B3aMMOKOHTPOJIb U B3aMMOOLIEHKY Ha ypOKax
® 33/1aHUS HA NMOUCK UH(OPMAIIUU B MPEAJIOKEHHBIX UCTOUYHUKAX
Io3naBaresbHbIE YY ]|
1.YMenue omnpenensTb MOHATHSA, CO3/aBaTh OOOOIIEHUS, YCTaHABIUBATH
aHAJIOTUH, KJIacCU(PUIIUPOBATh, CAMOCTOSATEIHLHO BBIOMpPATh OCHOBAHHS W
KpUTEpPUH IS KiIacCU(UKAIMU, YCTaHABIMBATh MPUIMHHO-CIEIACTBEHHBIC
CBSI3U, CTPOUTH JIOTMUECKOE pacCyKIEHUE, YMO3aKIIo4YeHue (MHIAYKTHUBHOE,
JEAYKTUBHOE, 110 aHAJIOTUH) U JIeJaTh BBIBOIbI. OOyYaronuiicss CMOXET:
e 110A0MpaTh CJIOBA, COMOJYMHEHHBIE KIIFOUEBOMY CIIOBY, OINPEAEISAIONINE €ro
IIPU3HAKU U CBOWCTBA;
® BBICTpPaMBaTh JIOTMUECKYIO LIETIOYKY, COCTOSIIYI0 M3 KIIOYEBOrO CJIOBa U
COTIOTYMHEHHBIX EMY CJIOB,;
® BBIJCIATH OOIIMI MPU3HAK JIBYX UM HECKOJBKUX MPEIMETOB WU SIBJICHUHN U
OOBSICHATH UX CXOJICTBO;
® 00BEAUHATH MPEIMETHI U SBJICHUS B TPYNIBI MO0 ONMPEACICHHBIM PU3HAKAM,
CpaBHUBATh, KJIACCU(DUIIMPOBATH U 0000IIATh (PAKTHI U SIBICHMUS;
® BBIJICTIATH SIBJICHUE U3 OOIETO psiia IPYTUX SBICHUM;
® ONpeNeNsiTh OOCTOSITENbCTBA, KOTOPBIE MPEAIIECTBOBAIA BO3HUKHOBEHUIO
CBS3M MEXKIY SIBICHUSMH, M3 OTHUX OOCTOSITENIbCTB BBIICIATH OMPEACISIONINE,
CIIOCOOHBIE OBITh MPUYUHON JAHHOTO SIBIICHUS, BBISBISATH NMPUYUHBI U CICACTBUS
SIBIICHUI;
® CTPOUTH PacCCyXJeHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSM U
OT YaCTHBIX SIBIICHUI K OOIINM 3aKOHOMEPHOCTSIM;
® CTPOUTH PACCYX IEHUE HA OCHOBE CPABHEHHUS IPEAMETOB U SBJICHUMN, BBIACISAS
P 3TOM OOIIME TPU3HAKH;
® y3laraTh TOJYYECHHYIO HMH(POPMAIIUIO, HUHTEPIPETHPYS €€ B KOHTEKCTE
pelraeMoin 3aaauu;
® CaMOCTOSITEJIbHO YKa3blBaTh Ha MH(OpPMAIMIO, HYXIAIOIIYIOCS B MPOBEPKE,
npejuiarath ¥ NPUMEHATh CIOCOO MPOBEPKH I0CTOBEPHOCTU UHPOpMAITUY;
e BepOanu30oBaTh  AMOILMOHAJIBLHOE  BIEYATJIEHUE, OKA3aHHOE Ha  HEro
HUCTOYHUKOM;



® OOBSCHATH SIBJICHUS, MPOIECCHI, CBSI3U M OTHOIICHUS, BBISIBISIEMbIE B XOJI€
MO3HABATEILHON U MCCIIENOBATEIBCKON JIEATEIIBHOCTH (MPUBOAUTH OOBSICHEHHUE C
U3MEHEHHEeM (OpMbl TMPEACTABICHUS, OOBICHATH, ACTAIM3ZUPYS WIM 00001Ias;
OOBSCHATD C 3aIaHHON TOYKH 3PEHUS);

® BBISIBIIATH M HA3bIBATh MPUYUHBI COOBITHSI, SIBJICHUS, B TOM YUCJIE BO3MOKHbBIC
/Han0oJyiee BEpPOSITHBIC TNPUYUHBI, BO3MOXKHBIE TOCIEACTBUS 3aJaHHON MPUYUHBI,
CaMOCTOSITEJIbHO OCYILIECTBIISISI IPUYMHHO-CJIEICTBEHHbBIN aHAJIN3;

e JejaTh BBIBOJ Ha OCHOBE KPUTHMYECKOTO aHalii3a pa3HbIX TOUEK 3PEHUS,
MOATBEPXKAaTh  BBIBOJ  COOCTBEHHOM  apryMmMeHTalMed WM  CaMOCTOSITEIBHO
MOJTYYCHHBIMH JTAHHBIMHU.

2.YMeHHE CO037aBaTh, NPHUMEHAThH M MPeoOpa3oBBIBATH 3HAKW M CHMBOJIBI,

MOJENM U CXEMBbl JUIs pelieHus y4eOHBIX | TO3HABaTEJbHBIX 3ajad.

OOy4aronuncs CMOXKET:

e 0003HaYaTh CUMBOJIOM M 3HAKOM MPEJAMET U/WUJIU SBIICHUE;

® OMpENEeATh JIOTUYECKHE CBS3M MEXAY TNPEeIMETaMU W/WIH SBICHUSMH,
0003Ha4YaTh JAHHBIC JJOTUYECKUE CBSI3U C TTIOMOIIBIO 3HAKOB B CXEME;

® CO3/1aBaTh aOCTPAKTHBIM WM peabHbI 00pa3 mpeaMeTa U/Uilv SBJICHUS;

® CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCJIOBHH 3aJaud W/UIU crocoba ee
pelIeHuUs;

e co3JaBaTh BepOajbHBIC, BEMIECTBEHHbIE W WHGOPMAIMOHHBIE MOJEIU C
BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa [JIsi OMpenesieHus: crocoba
pelieHus 3aa4i B COOTBETCTBUM C CUTYyalUueH;

® peoOpa3oBbIBATH MOJEIM C I1EJbI0  BBISIBIECHUS OOIIUX 3aKOHOB,
OTIPEICIIAIONIUX TaHHYIO TPEAMETHYIO 00J1aCTh;

® TEPEBOJUTH CJOXKHYIO MO COCTaBy (MHOTOACIEKTHYI0) HWH(MOpMAIUIO U3
rpaduyueckoro win GopMaTu30BaHHOTO (CUMBOJIBHOTO) MPEACTABJICHHUS B TEKCTOBOE,
1 Ha000POT;

® CTPOUTH CXEMY, QITOPUTM JEUCTBUS, UCHPABIATh WM BOCCTAHABJIMBATH
HEU3BECTHBIM paHee aJirOpuTM Ha OCHOBE HMEIOLIErocsi 3HaHWs 00 OO0BEeKTe, K
KOTOPOMY MPUMEHSIETCS AJITOPUTM;

® CTPOUTH JJOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;

® aHAIM3UPOBATH/pedICKCUPOBATH OMBIT Pa3pabOTKU M pean3anuu y4eOHOTo
MPOEKTa,  UCCIEAOBaHUS  (TEOPETUYECKOrOo,  SMIIMPUYECKOTO) HA  OCHOBE
MPEUTIOKCHHOM TPOOJIEMHOM CHUTYyalluM, IIOCTABJICHHOW II€IM W/WIM 3aJaHHBIX
KPUTEPHUEB OIICHKHU MPOIyKTa/pe3ybTaTa.

3.CmbicioBoe ureHrne. O0yJaromuicss CMOXKET:

® HaXOJUTh B TEKCTe TpeOyeMyro HH(popmaiuio (B COOTBETCTBUU C IIEISIMU
CBOEH JIEATEIILHOCTH);

® OPHUEHTHUPOBATHCA B COJCPKAHUM TEKCTa, MOHUMAaTh IEJIOCTHBIA CMBICI
TEKCTa, CTPYKTYpPUPOBATh TEKCT;

® YCTaHABIMBATh B3aWMOCBS3b ONMHUCAHHBIX B TEKCTE COOBITH, SBIICHUNA,
MIPOIIECCOB;

® PE3IOMUPOBATH IIABHYIO UJICIO0 TEKCTA;

® peoOpa3oBhIBATH TEKCT, «IEPEBOJAS» €ro B JPYyryl MOJAIbHOCTb,



UHTEPIPETHPOBATh TEKCT (HEXYHA0KECTBEHHBI — Y4YeOHBIH, HAYYHO-TIOMYJISIPHBIN,
UH(POPMAIMOHHEIH, TeKCT non-fiction);

® KPUTUYECKU OIIEHUBATH CO/IepkKaHue U GOpMy TEKCTa.

4.DopMUPOBAHKE U PA3BUTUE DKOJIOTMUYECKOTO MBIIUICHUS, YMEHUE MPUMEHSTh
€ro B TO3HABaTEJIbHOM, KOMMYHUKATHUBHOM, COIMAJIBHOW MPAKTUKE U
npodeccronanbHol opueHTanuu. O0y4armunics CMOXKET:

® ONpEIENATh CBOE OTHOLIEHUE K IPUPOAHON CPEE;

® AHAJIM3UPOBATh BIMSHUE DKOJOIMYECKUX (PAKTOpOB Ha cpelny OOuTaHUs

JKUBBIX OPTraHU3MOB,

® IIPpOBOANUTH HpH‘IPIHHBIﬁ n BepOHTHOCTHBIﬁ aHaJIn3 5KOJIOTHYCCKUX chyauHﬁ;
¢ IIPOTHO3HUPOBATb U3MCHCHUA CUTyalllUU IIPHU CMCHC HGﬁCTBHﬂ OIdHOI'O (baKTopa

Ha JieiicTBue Apyroro (axkropa;

® pacHpoCTPaHATh HKOJOTMYECKHME 3HAHUS M Y4acTBOBATh B IPAKTHUYECKHUX

JieJ1ax 10 3alIUTe OKPYKAIOIIEH Cpelbl;

® BBIPAXKATh CBOE OTHOILIEHHUE K MPUPOJIC YePEe3 MOJENH, IPOCKTHBIE paOOTHI.
5. Pa3BuTHE MOTHBAlUU K OBJIAJACHUIO KYJIbTYpOH aKTUBHOI'O HCIOIb30BAaHUS

cJoBapeil ¥ APYrux MOUCKOBBIX cUcTeM. OOyYaromUiCs CMOXKET:

® ONpeIeNIATh HEOOXOIUMBIC KITFOUEBBIC IIOMCKOBBIC CII0BA U 3aIIPOCHI;
® OCYIISCTBIATH  B3aWMOJCHCTBHE C  JJCKTPOHHBIMH  ITOMCKOBBIMHU
CHUCTEMaMH, CIIOBAPSIMU;
e (opmHpoOBaTH MHOKECTBEHHYIO BHIOOPKY M3 MMOMCKOBBIX UCTOYHHKOB JJIs
O00BEKTUBU3AIUH PE3YIHTATOB IIONCKA,
® COOTHOCHUTH TIOJYyYEHHBIC PE3YIbTAThl TIOUCKA CO CBOCH ACSITEIHLHOCTHIO.
® COOTHOCHUTH TIOJyYEHHBIC PE3YIbTaThl TIOUCKA CO CBOCH JCSTEILHOCTHIO.
HccnenoBaresbckasi padboTa M MPOEKTHI 0 TeMaM:

[Tudarop u ero mkona

Briparomumecs MaTeMaTUKKU U UX BKJIAJ B pa3BUTHE HAYKH
ACTpOHOMUS U TEOMETPUS

Tunosbie 3a1a4u 10 GOPMHUPOBAHNUIO MTO3HABATEIbHBIX AeCTBUM

CcOCTaBJIEHHE TaOIUIIbBI

3a/1aHUE HA KOHCTPYUPOBAHUE OINPEIAECICHUN MOHATHM, KKIFOYEBBIX CIOBY
3aJJaHAE HA KOHCTPYUPOBAHHUE BOIIPOCOB

Urpa-COPEBHOBAHUE

MIPUEM «TOJICTBIX» U «TOHKHX» BOIIPOCOB

«MO3TOBOU MITYPM»

YTEHHUE C OCTAHOBKAMU

MIPUEM «BEPHBIE — HEBEPHBIC)» YTBEPKIACHUS

KommyHukatususie Y'Y /|

1.YMeHue opraHu3oBbIBaTh y4e€OHOE COTPYJAHHUYECTBO U  COBMECTHYIO
NEeATEeIbHOCTh C YYHUTEJIeM W CBEpPCTHUKAMU; padoTaTh WHAWUBUIYATHLHO U B
TpyIIe: HaXOoAuTh OOIlee pelieHne W paspeniaTb KOH(JIMKTHI Ha OCHOBE
COTJIaCOBaHUS MO3UIIUNA U yUeTa HHTEPECOB; (POpMYyIIUpPOBaTh, apTyMEHTUPOBATD
U OTCTauBaTh cBoe MHEHHE. OOyYarOIINIICS CMOXKET:



— ONpEeAeNsATh BO3MOXKHBIE POJIM B COBMECTHOU JI€ATEIbHOCTH;

— WUIpaTh ONPEAEIEHHYIO POJIb B COBMECTHOU JIEATEIIBHOCTH;

— MPUHUMATH MTO3UIIUIO COOECETHUKA, TOHUMAs TTO3UIIMIO IPYTOTO, pa3indaTh B
€ro peur: MHEHUE (TOUKY 3pEHHs), T0Ka3aTebCTBO (apTyMEHTHI), (paKThl; TUIIOTE3BI,
aKCHOMBI, TEOPHHU;

— ONpEeAeNsATh CBOM JEHCTBUSA U JEHUCTBUA NapTHEPA, KOTOPbIE CLIOCOOCTBOBAIH
WJIU TIPENSTCTBOBAIN MTPOIYKTUBHON KOMMYHUKAIIUY;

— CTPOUTHh TO3UTHUBHBIC OTHOIIECHHUS B MpoIlecce y4eOHOM W MO3HABATEJILHOM
NS TENbHOCTH;

— KOPPEKTHO M AapryMEHTHUPOBAaHHO OTCTaWBaTh CBOK TOYKY 3pEHHS, B
JTUCKYCCUU yMETh BBIIBUTATh KOHTPAPTYMEHTHI, TMepedpa3supoBaTh CBOI MBICIb
(B1ageHuE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKHM OTHOCHUTBhCA K COOCTBEHHOMY MHEHHMIO, C JOCTOMHCTBOM
MIPU3HABaTh OIMOOYHOCTh CBOETO MHEHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— TpejuiaraTh albTEPHATUBHOE PEIICHHE B KOH(MIMKTHON CUTYaINH;

— BBIJICJATH OOIIYIO TOYKY 3pEHUS B TUCKYCCHUU;

— JIOTOBApUBATHCS O MPABUJIAX U BOMPOCAX JUIsl 0OCYKIEHUSI B COOTBETCTBUU C
ITIOCTABJICHHOMW IIepe]l IPYIION 3a1a4ei;

— OpraHM30BBIBaTh Yy4eOHOE B3aMMOJCICTBUE B TpyIIe (OmnpenensTb OoO0Iue
L€, pacClpeAeATh POJIK, JOTOBAPUBATHCSA APYT C IPYTOM H T. 11.);

— YCTpaHsTh B paMKax Juayora pa3pbiBbl B KOMMYHHUKAIMH, O0YCIIOBJICHHBIE
HEMOHMMAaHUEM/HETIPUSATUEM CO CTOPOHBI coOeceHMKa 3aaadd, (OpMBbI WU
COJIepKaHusl IUaora.

2.YMeHHE OCO3HAaHHO HCIOJb30BaTh PEUEBBIC CPEJCTBA B COOTBETCTBUU C

3a/laueii KOMMYHUKAlUMW JJIsi BBIPAXXEHUS CBOMX YYBCTB, MBbICIEH W

MOTPEOHOCTEN AJIsl IIIAHUPOBAHUS U PETYJISLIMKU CBOCH JIESITEIbHOCTH; BIIaJICHUE

YCTHOM M NHMCBMEHHOW pEYbl0, MOHOJOTMYECKOM KOHTEKCTHOM pEeYbIo.

OOy4aronmics CMOKET:

® OMNpeneNsITh 33Jlayy KOMMYHHUKAIUA U B COOTBETCTBUU C HEM 0TOMpaATh peueBbIe
CpEIICTBA;

e O0oTOMpaTh M HCIOJH30BATh PEUYEBBIE CPEACTBA B MPOIECCE KOMMYHHUKAIIMH C
JIPYTUMU JIIOABMHU (IMAJIOT B Mape, B MaJo rpyIe u T. 1.);

® TPEICTaBIATh B YCTHOM WM THUCHMEHHOW (GOpMe pPa3BEpHYTHIA IUIaH
COOCTBEHHOM JIESATEIHLHOCTH;

e CoOJI0JaTh HOPMBI NMYOJUYHOW peuM, PErjiaMEHT B MOHOJIOT€ U JTUCKYCCHUU B
COOTBETCTBUM C KOMMYHHUKATUBHOM 33/1a4€il;

® BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHUE (CYXKIEHHE) M 3alpalliBaTb MHEHHE
napTHepa B paMKax JIHaJiora;

® [PUHUMATh PELIEHUE B XOJI€ AUAJIOra U COTJIACOBBIBATH €r0 ¢ COOECETHUKOM,;

® CO3/1aBaTh IHUCHMEHHBIE «KJIUIIUPOBAHHBIE» W OPUTHHAJIBHBIE TEKCTHI C
UCII0JIb30BaHUEM HEOOXOIUMBIX PEUYEBBIX CPEJICTB;

® 1CIOJIb30BaTh BepOajbHbIE CpeAcTBa (CpeAcTBa JIOTUYECKOW CBSI3M) IS
BBIJICJICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIICHHUS,



® UCIOJB30BaTh HEBEpOAIbHBIE CPEACTBA WM  HArJSHbIE  MaTepUalbl,
MOATOTOBJIEHHBIE/OTOOPAHHBIE MOJT PYKOBOJCTBOM YUUTES;

e JenaTh  OLICHOYHBIM  BBIBOJ O  JOCTHMKEHUHM  LEIM  KOMMYHHMKAalHUH
HEMOCPEJICTBEHHO MOCTE 3aBEPIICHUS] KOMMYHUKATUBHOT'O KOHTaKTa 1 0OOCHOBBIBATH
€ro.

3.®opMHpOBaHUE M PA3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIOJIb30BAHUS
UH()OPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHonoruit  (manmee —  UKT).
OO0y4aromuncst CMOXeT:

® [ICJICHAMPABJICHHO WCKAaTh M HCIOJIb30BaTh WMHGOPMAIMOHHBIE PECYPCHI,

H€O6XOI[I/IMBI€ AJI1 pCHICHUA y‘IG6HBIX M MPAaKTHYCCKUX 3aJa4 C IMOMOIIbIO CPCACTB
UKT;

b

® BHIOMpPATh, CTPOUTH M HUCIOJIb30BaTh aJ€KBATHYI0 MH(POPMAIMOHHYIO MOJENb
JUTSL TIepeJladll CBOMX MBICIICH CPEJACTBAMHU E€CTECTBEHHBIX U (DOPMAIbHBIX SI3BIKOB B
COOTBETCTBHHU C YCIOBUSIMU KOMMYHHUKALINU;

® BBIJICIATh WHMDOPMAIMOHHBIA AaCHEeKT 3aJa4d, OIMEepPUPOBaTh JAaHHBIMH,
MCII0JIb30BaTh MOJEJNb PEIICHUS 3a/1auu;

® ICMOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTHHM (BKJIIOYash BHIOOP aJIEKBATHBIX
3a/lau€ HUHCTPYMEHTAIBHBIX MPOTPaMMHO-ANNapaTHbIX CPEJICTB U CEPBUCOB) IS
perieHrs MHOOPMAIIMOHHBIX W KOMMYHHUKAIMOHHBIX YY€OHBIX 3a/lay, B TOM YHCIIE:
BBIYKCIIEHHE, HAITMCAHUE JJOKIA/I0B, peepaToB, CO3JaHNE TPE3EHTAUUN U Ap.;

® HCITOJIH30BaTh HH(OPMAITUIO C YIETOM ITHUYECKUX U MPABOBBIX HOPM;

e co3/1aBaTh UHGOPMAIMOHHBIE PECYPChl PA3HOTO THUIMA U JIJISl PA3HBIX aAyJIUTOPUH,
co0ro1aTh UHMOPMALIMOHHYIO TUTHEHY U MpaBuia HHHOPMAIIMOHHONW 0€301MacHOCTH.

Tunosbie 321241 10 GOPMUPOBAHNI0 KOMMYHHUKATUBHBIX J1eHCTBUI
® COCTaBb 33/IaHUE MAPTHEPY
® OT3BIB O pabOTE TOBApHIIA
e rpynmnoBas paboTa MO COCTaBJICHHUIO KPOCCBOPJla, BUKTOPUHBI, TECTA,
Hay4HO-II03HABATEIbHOU UIPBI
® ManoroBoe ciymanue (GopMyIupoBKa BOIPOCOB ISl OOpATHOM CBS3M)
® 33JlaHUE OIHIIHU YCTHO...», KOOBSICHU...»

npeomemubie.

® NMETh IMPEACTABICHUS O MaTeMAaTMKE Kak O METOJAE  IO3HAHUSA
JNEUCTBUTENBHOCTH, TO3BOJIAIOIIEM OMNUCHIBATh W HM3Yy4YaTh PEANBbHBIE IMPOLECCHl U
SIBJICHUS;

e paboTaTh C Y4eOHBIM MAaTeMaTHYECKHUM TEKCTOM (aHAJIU3UPOBATh, W3BJIEKATh
HEOOXOMMYI0 HH(pOpPMAIMI0), TOYHO M TPAMOTHO BBIpaXKaTh CBOU MBICIU C
NPUMEHEHUEM  MATEMAaTHYECKOM TEPMUHOJOTMM W  CHUMBOJIMKH, TPOBOJUTH
KiaccupuKauy, JIOTH4ecKue OOOCHOBaHUS, JI0Ka3aTelbCTBA MaTEeMaTUUYECKUX
YTBEPXKICHUN;

® BJAJETh N€OMETPHUUYECKUM SI3BIKOM; PAa3BUTHME YMEHMS HCIIOJb30BATH €ro JJis
ONMCAHUSA TMPEAMETOB  OKPYXKAIOWIETO  MHUpPA; Pa3BUTHE NPOCTPAHCTBEHHBIX
NpeACTaBICHUM, NU300pa3UTEIbHBIX YMEHUHN, HABBIKOB T€OMETPUUECKUX TOCTPOCHHUIA;



® MMCTh CHCTCMATHYCCKHUC 3HAHHA O IINIOCKHX (bnrypax n Hux CBOfICTBaX,

IPEACTABICHUM O NPOCTEHIINX IPOCTPAHCTBEHHBIX TEJAX;
CUTyallul Ha  s3bIKE

MOJCINPOBAaHNA

peabHBIX

pa3sBUTHE YMEHUMU
FeOMETpUM, HCCIEAOBAHUSA

IOCTPOCHHON MOJENM C HCIOJB30BaHUEM T'€OMETPHUECKUX MOHATUH U TeopeM,
anmapara anreOpbl, peleHusi FCOMETPUYECKUX U MPAKTUYECKUX 3a/1ad;

® IPUMEHATh WU3YUYCHHBIC MOHATHS, PE3yJbTAaTbl, METOJbI IJIsl PELEHUs 3ajad
IPAKTUYECKOI0 XapakTepa M 3aJad U3 CMEXHBIX AUCLUUIUIMH C HCIOIb30BAaHUEM IPU
HEOOXOJUMOCTH CIPABOYHBIX MaTepUAIOB, KOMIIBIOTEPA, IOJIb30BATHCS OLEHKON U
NPUKUAKON MPH MPAKTUIECKUX pacuéTax;

e 00sanaTh MHGOPMALIMOHHON U AITOPUTMUYECKON KYJIbTYpOH.
IInanupyemble pe3y/bTaThl H3yYeHHUs] Y1eOHOI0 NIpeaMeTa

BoinyckHuk Hayuurtes B 7-9
KJIaccax
(17151 KCMOJIL30BAHMS B
NOBCEIHEBHOM KM3HHU H
oO0ecreueHusl BO3MOKHOCTH
YCHENIHOTO MPOXO0JIKEHMSI
oOpa3zoBaHusi HA 0230BOM

BBInyCKHUK OJTy4YHT
BO3MO’KHOCTH HAYYUThCSI B
7-9 kiaaccax 1js
o0ecredyeHusi BO3MOKHOCTH
YCIEHTHOT 0 MPO0IKEHUS
oOpa3zoBaHusi HA 0230BOM U
yriy0J1éHHOM YPOBHSIX

YPOBHe)
DiieMenThI Teopun | - OnepupoBaTh Ha 6a30BOM | - Onepuposamv? nOHAMUAMU:
MHOKECTB H ypoBHe? HOHATUSIMU: | onpeoeierue, meopema,
MaTeMaTHYeCKOH | MHOYKECTBO, JIEMEHT | aKcuoma, MHOMHCECMBO,
JIOTUKH MHOXECTBAa,  MOAMHOECTBO, | XAPAKMepUCmuKy
NPUHAJIEKHOCTD; MHOMCecmaa, 971eMeHm
- 3a/1aBaTh MHOKECTBA | MHOXMCECmad, nycmoe,
[IEPEUNCICHUEM UX DJIEMEHTOB; | KOHeUHOoe U  OecKoHeuHoe
- HaxoAUTb  IEPECEUEHHUE, | MHOIHCECMBO,
0o0beMHEHNE, TOJAMHOKECTBO B | HOOMHONCECEO,
MPOCTEHIINX CUTYAILUSX; NPUHAOTIEHCHOCD,
- omepupoBaTb Ha 0a30BOM | 6KIOUEHUE, PABEHCME0
YpOBHE MOHATUSIMU: | MHOJCECMB;
onpeeneHue, aKCUOMa, | - U300padscamob MHOMCECMEa u
TeopeMa, JJOKa3aTeIbCTBO; OMHOUleHUe  MHOJCecCms ¢
- OPUBOJUTH TPHUMEPBI U | HOMOWLIO KpY208 Diliepa,
KOHTPIPUMEPHI IS | - onpeoensams
MOTBEPKIACHUS CBOUX | NPUHAONEHCHOCMb  dlleMeHmda
BBICKa3bIBaHUM. MHOCECMBY, 00bEOUHEeHUIO U

nepece4eHuro MHoacecms,
- 3a0a8amb  MHOMCECMBO C

1311ech 1 nanee — pacno3HaBaTh KOHKPETHBIE IPUMEPHI OOIMX MOHSATHI 10 XapaKTEPHBIM MPU3HAKAM, BBINOJIHAT
JICHUCTBUS B COOTBETCTBUU C OIPEIEICHUEM U IIPOCTEUIIUMU CBOMCTBAMU IIOHATUH, KOHKPETU3UPOBATh IIPUMEPaMU

o01ue MoHATUS.

2 3,HGCL " JaJie€ — 3HATh OIMPEACIICHUEC TOHATUSA, YMCTh MMOACHATDH €I0 CMbBICJI, YMCTb UCIIOJIb30BATh IOHATUC U €TI0
CBOIicTBa IIpyu MPOBCACHUU paccyxcz[eHI/Ii/'I, JA0Ka3aTeCJIbCTB, pCUICHUU 3a/1a4.




HOMOUWBIO nepevucienus
IIEMEHMO8, CIOBECHO20
Onucanus;

- onepuposamv NOHAMUAMU.
8bICKA3bIBAHUE, UCMUHHOCTb
U JIOJCHOCMb BbICKA3LIBAHUS,
ompuyanue  8bICKA3bIBAHUL,
onepayuu Hao

BbICKA3bI6AHUAMU. U, UTU, He,

VCA08HbLE 8bICKA3bIBAHUS
(umnauxayuu);
- CMpoumv  BblCKA3bIBAHUS,

ompuyaHus BbICKA3bIBAHULL.

B noBceqHeBHOM KU3HM M NIPU U3YYEHHH APYTHX

NMpeaMeTOB:

- HCHOJNB30BaTh Tpaduueckoe
IIPEJCTABICHUE MHOXKECTB IS
ONMCAHUS PEAIBHBIX IPOLIECCOB
Y SIBJICHHUM, IIPY PELICHUN 3a]1a4
JIPYTUX Y4eOHBIX MPEIMETOB.

° CMpoums  YenouKu
VMO3AKIIOUEeHUll HA  OCHOBe
UCNONIL308AHUS npasun
JO2UKU;

UCNONIL308ANMb MHOJCECMEA,
onepayuu ¢ MHONCeCcmaamu,
ux epaguueckoe
npeocmaeiieHue 0jisi ONUCAHUS
PeanbHblx Npoyeccos u
A6NeHUll

I'eomeTpuueckue
¢urypsi

- OmnepupoBaTh Ha 0a30BOM
ypOBHE HOHSTUSMU
reOMETPUYECKUX (UTYD;

- W3BJEKaThb HMHQPOPMALUIO O
FEOMETPUYECKUX durypax,
MPE/ICTaBICHHYI0 Ha YepTexax
B SIBHOM BH/IC;

- TPUMEHSITH JJIA PEUICHUs
3a/lad4 TeOMETPHYECKUe (PaKTHI,
€CJIM YCJOBHSI UX TPHUMEHEHUs
3a/laHbl B IBHOU (hopMme;

- pemaTh 3a/1aun Ha
HaXOXJIECHUE TeOMETPUUYECKUX
BEJIMYMH 1O oOpasiaMm Wid
IrOpPUTMAaM.

- Onepuposamv NnoHAMUAMU
eeomempuieckux gueyp;

- u3811eKamo,
UHmMepnpemuposamy u
npeoopasosvieams
uHgpopmayuio 0
ceomempuieckux  gueypax,
npeoCmasieHHy0 Ha
yepmedgncax;

- npUMeHsamMb
eeomempudeckue gaxkmsl 011
peulenus 3a0a, 8 mom 4ucie,
npeononazaruux HecKoIbKo
Wazo8 peweHus;

- dopmynruposamso 8
npocmeuuux CYYasnx
ceolicmea u npu3HaKu gueyp;
- 00Ka3vieamo
eeomempuiecKue
VMBepPIHCOeHUs,




- glademv  CMAHOAPMHOU
Kiaccugpuxayuei NIOCKUX
Queyp  (mpeyeonvHuKo8  u
YUemvlPEXY20JIbHUKOB).
B noBcegHeBHOM KU3HU U NIPU U3YUYEHUH IAPYTUX
NMpeIMETOB:
- HCII0JIb30BaTh CBOMCTBA | - UCNOIb308AMb  CBOUCMBA
TeOMETPUYECKUX (QUTYp UIS | ceomempureckux @ueyp O
pelieHrus  TUMOBBIX  3a/ad, | peuleHus 3a0ay
BO3HUKAIOUIUX B CHUTYAIUSIX | HpaAKmMUyecko2o xapakmepa u

IMIOBCEIHEBHOM JKM3HM, 3a1a4
MPAKTUYECKOTO COJICPIKAHUSL.

3a0ay us
OUCUUNTIUH.

CMEINHCHbIX

OTHOIIEHUA

- OmnepupoBatb Ha 0a3oBOM
YPOBHE TOHSATHUSMH: PaBEHCTBO

buryp,  paBHBbIE burypsi,
PaBEHCTBO TPEYTOJIHHHUKOB,
napauIeIbHOCTh NPSIMBIX,
NEPIEHAUKYIIPHOCTh TPSMBIX,
YTIIBI MEXTY MPSIMBIMH,
NEPHeHANKYIIAp,  HAKJIOHHAs,
TIPOCKITHSL.

- Onepupoeamz) NORAMUAMU.

pasencmeo  ¢hueyp, paemvie
Queypel, pasencmeo
Mpey2obHUKOS,
napanieibHoOCms NPAMBIX,
nepneHoOuUKyIapHOCHb
NPAMULX, yeibl medxnHcoy
npAMuIMU,  NEePNeHOUKYIAD,
HAKJIOHHAA, npoexyus,
nooobue ¢ueyp, nooobHvie
Queypeol, nO000OHbIE
MpeyeoNbHUKU,

- npumeHams  meopemy

Daneca u  meopemy 0
NPONOPYUOHANbHBIX OMPE3KAX
npu peweruy 3a0au,

- Xapaxkmepu3zoeamsv 83auMHOe
pacnonodicenue  NpAMOU U
OKPYIHCHOCMU, 08yx
OKPYHCHOCMEU.

B noBceaHeBHOM KU3HU U NIPH U3YYEHUH APYTrUX

NMpeIMEeTOB:

- UCIIOJIb30BaTh OTHOLIEHUS 1S
pelIeHuss MNpOCTENIIMX 3ajady,
BO3HUKAIONMX B  PEaJIbHOU
YKU3HHU.

- UCNONIBL306AMb OMHOULEHUS
0 peuteHust 3a0ay,
BO3HUKAIOWUX 68  PealbHOll
IHCUBHIUL.

N3mepenus u
BbIYM CJICHUS

- BeimonHATE U3MepeHue IJIvH,
paccTosHUM, BEJIMYUH YTJIOB, C
MOMOIIEI0 HUHCTPYMEHTOB IS
U3MEpPEHUN JUTHH U YTIIOB;

- NPUMEHSITh bopmybl
epUMeETpa, TUTOTIAIH u
00BEMa, TUIOIIA N

-Onepuposamb

npeocmasieHusmMu o OauHe,
niowaou, 0b6véme Kax
BeUYUHAMU. Ilpumenameo
meopemy lugacopa,
Gdopmynel niowaou, o06wvéma
npu peuweHuy MHO20UA208bIX




TOBEPXHOCTHU OTJIETTLHBIX
MHOTOTPaHHUKOB npu
BBIYHMCIICHUSAX,  KOrJa  BCE
JTaHHBIC UMEIOTCS B YCIIOBUU;

- NPUMEHSTH TeopemMy
[Tudaropa, 06a30BbIE
TPUTOHOMETPUUYECKUE

COOTHOIICHUS I BBIYMCIICHUS
JUTAH, PACCTOSAHUMN, TUIOMIAICH B
IIPOCTEUIINX CITyYasiX.

3a0ay, 6 KOMOpbIX He 6ce
OanHble NpeoCmasiieHbl S6HO,
a mpebyiom  GblYUCTEHU,
onepuposamuv Ooee UUpoKuUM
KOAU4ecmeom Gopmyn OIuHbl,
niowaou, 00véma,
BLIYUCTIAAMb XAPAKMEPUCTNIUKY
KOMOUHayuu Queyp
(okpyatcHoCmell u
MHO20)20/IbHUKO8)
BLIUUCTISIMb paccmosHus
medxncoy Queypamu,
NpUMEHAMb
MpU2OHOMempuiecKue
Gdopmynvl Ol GLIMUCTICHUL 8
bonee  CROJCHLIX  CAYHAAX,
NPOBOOUMDb  GLIUUCTCHUST HA
OCHOBE  DABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCTU,

- nmposodumv  npocmole
BLIYUCTEHUSI HA  OOBLEMHBIX
menax;

- opmynuposams 3a0ayu Ha
gbluUCIieHue ONUH, niowaoell
U 00BEMO8B U peulams ux.

B noBceaHeBHOM KU3HU U NIPH U3YYEHUM APYTrUX

NpeIMeTOB:
- BBIYHCIATH PACCTOSHUS HA | - NPOBOOUMb GbIUUCIEHUS HA
MECTHOCTH B  CTaHAAPTHBIX | MECMHOCMIU,
CUTYaIlUsX, TUIOIAU B | - npumenams Gopmyavl npu
POCTEHIINX CIIy4asX, | BbIYUCTICHUAX 6  CMENCHBIX
PUMEHSTh dbopmyIbI B | yueOHbIX ~ npeomemasx, 8
NPOCTEUIIUX  CUTYyallusiX B | OKpyocaroujeli
MOBCEHEBHOM JKU3HHU. oelicmeumenbHOCmiL.

I'eomeTpuveckue | - N3obpaxath TUTIOBBIE | - H3zo6pasicamyp

MOCTPOEHUsI wiockue QGUrypsl u QUTYpHl B | ceomempuueckue ¢ueypvl no

IPOCTPAHCTBE OT PYyKH U C
IIOMOIIIbI0 NHCTPYMEHTOB.

MeKCmMoBOMY U CUMBOTbHOMY
ONUCAHUIO,
- c80000HO oOnepuposams

UepmeNCHbIMU
UHCIMPYMEHMAMU 8
HECIONCHBIX CILY4asix,

- BLINOJIHAMbL  NOCMPOEHUS]
MpeyeobHUKO8,  NPUMEHSAMDb
omoenbHble Memoobl




NnOCmMpoeHuu
JUHEUKOU U
npocmetiwiue
yucIa peuerull;
- uzobpasicamv  munosvie
niaockue guypol u 0OveMHbie
mena c HOMOWbIO
NPOCMetuux KOMNbIOmMepHbIX

yupkyiem  u
nposoouUmbs
uccneoo8anusl

UHCINDYMEHMO8.
B noBce1HeBHOM KM3HU U NPU U3YYCHUH APYTUX
NpeAMETOB:
- BBINOJHATH  NPOCTEUIIME | - BbINOIHAML NpoCmeuiue
IIOCTPOCHUSI HAa  MECTHOCTH, | HOCMPOCHUSI HA MEeCHmHOCHU,
HEOOXOJMMBbIE B  pEalbHOU | He0OX00UMblEe 6  pedalbHOU
KU3HU. JHCUBHU,
- oyeHusamb pasmepul
DPeanbHbIxX 06vexmos
OKpYIHCaAoue20 Mupa.
I'eomeTpuveckue | - Crpouts burypy, | - Onepuposamsv nousmuem
npeodpa3oBaHusl | CHMMETPUYHYIO TAHHOW | O8udiceHus u npeobpazoeanus

(¢urype OTHOCUTEIBHO OCU U
TOYKH.

noooous, enadems NpPuémamu
noCmpoeHus Queyp c
UCNONIL308AHUEM OBUNCEHUN U
npeobpazosanuli noooous,
npUMeHamb nOJyYeHHble
3HAHUSL U ONBIM NOCMPOEHULL 8
CMEJCHbIX NpeomMemax u 86
PeanbHuIX cumyayusix
OKpYHCaAIOWe20 Mupa,

- cmpoumu gueypy, no00OHYI0
OaHHOL, n0b308aMbCA
ceoticmeamu  noooobusi O
000CHOBaHUs c8OUCME pueyp;
- NpUMeHAmb  CBOUCMBA
08UdICeHUll Ol  NPOBEOeHUs
npocmeuuiux  0O0OCHOBAHULL
ceolicmas gueyp.

B noBceqHeBHOM KU3HM M NIPU U3YYEHHH APYTHX

NnpeIMeTOB:

- pacmo3HaBaThb  JBIDKEHUE | -  NPUMEHAMb  CB0UCMEa
OOBEKTOB B  OKPYXKAIOLLEM | O8UJICEHULl U NPUMEHAMDb
MUPE; nooobue 051 NOCMpoeHull u

- pacro3HaBaTh CUMMETPUYHbBIC
(bUTypBI B OKpYKaroIeM MUpE.

8bIYUCTCHU.

BekTopsl 1

- OmnepupoBatb Ha 0a30BOM

- OnepupoeaMb NOHRAMUAMU




KOOPIAMHATHI HA YpOBHE TIOHATUSMU BEKTOD, | BeKMOp, CyMMA, PASHOCMb
IJIOCKOCTH cymMma BEKTOPOB, | eKMOpPO8, npouseedeHue
NPOU3BE/ICHUE  BEKTOpAa  HA | eKmMopa HA  YUCIO, YeOil

YHCIIO, KOOpIMHATHI Ha | medcoy gexmopamiu,

IUIOCKOCTH; CKAAPHOE npouseeoenue

- ompenensaTh MNPUOMKEHHO | BeKMOPO8, KOOPOUHAMbBL HA

KOOpJIMHATBI TOYKH 1O €€ | miockocmu, KOOpOUHAambl

U300PKEHUIO Ha | gekmopa;

KOOPAUHATHOM MJIIOCKOCTH. - BLINOIHAMb Oelcmeusi Hao

gexmopamu (cnooicerue,
gblUUMAHUe, VYMHOJNCEHUE Ha
YUC0), BBIYUCTAMb CKANAPHOE
npousgeoenue, onpeoeisims 8
npocmeuwux — Cay4asx —yeoi
MeHcoy 8eKMOpamu,
BbINOTHSAMb pasnodcenue
BEKMOpA HA COCMABISAIOUUE,
NpUMEHAMb NOJY4eHHble
3HaHUs 8 Qusuxe,
NONb308AMbCA Gopmynoii
BbLIYUCTCHUS paccmosHus
medxnHcoy mouxamu no
U3BECMHBIM  KOOPOUHAMAM,
UCNOIb3068aAMb YpasHeH s,
Queyp ons pewtenusn 3a0a4;
- NpuMeHAmb  8eKMopvl U
KoopouHamsl Ol peuleHus
2eomempuieckux 3a0ay  Ha
BbLIUUCTCHUE ONUH, V2Tl08.

B noBceHeBHOM KM3HU M NIPH U3yYeHHH APYTUX

NpeIMeTOB:

- HCHOJb30BaTh BEKTOPBI MJIS | -  UCHONBb3086AMb  NOHAMUS

pellIeHus MPOCTEHIINX 3a/1a4 Ha | BeKMOPO8 U KOOPOUHAM O

onpeesieHne CKOPOCTH | peutenuss 3a0aid no gu3suxe,

OTHOCHUTEJILHOTO JBUKEHHSI. eeoepaguu u opyeum
VUYeOHbLIM NPeoMema.

HUcropust - OnuceiBaTh OTAENbHBIE | - Xapakmepuzosamv 6K1a0
MaTeMAaTHKH BBIIAFOIITHECS PE3YNBTATHI, | 8LIOAIOWUXC  MAMEMAMUKOS

MOJIYYEHHBIE B XOJAE Pa3BUTHSA
MAaTeMaTHKH KaK HayKu;

- 3HaTh IPUMEPBI
MaTeMaTUYECKUX OTKPBITHM U
UX AaBTOpPOB, B CBA3U C
OTEYECTBEHHOW W BCEMUPHOU
VUCTOPHUEN;

8 pazeumiue MamemamuKku u
UHDBIX HAYYHBIX obaacmell;

- NOHUMAMb pOilb
MamemMamuxku 8  paszsumuu
Poccuu.




- IIOHUMATh POJIb MATEMATUKH B
pa3Butuun Poccun.

MeToabl
MAaTEMATHKH

- BwiOupare  noaxonsiuii
W3yYECHHBIN METOJI JUTSE
pPCLICHUH U3YYCHHBIX THUIIOB
MaTeMaTHUYECKHX 3aJ1a4;

- MIPUBOJUTH MIPUMEPHI
MaTeMaTHYECKUX
3aKOHOMEPHOCTEMN B
OKpYyXarouen
JICCTBUTEIILHOCTH u

MPOU3BEICHUAX UCKYCCTBA.

- Hcnonvsys  usyuenmvie
Memoobl, npo8ooUms
00KaA3amenbCmeo, 8blNOHAMb
onposepaicenue,

- evlOupamv  U3YUEHHble
Memoovl U UxX KomOuHayuu
ol peuieHusl
Mamemamuyeckux 3a0ay,

- UCNONIL308AMD

Mamemamuyeckue 3HaHus O
ONnuUCaHusi 3aKOHOMepHOCmeli
68 OKpyHcarouyet
oelicmeumenbHOCmu u
npoU3BeOeHUAX UCKYCCMBA,

- npumeHamv npocmeuiue
npocpammuvie cpeocmea u
91EeKMPOHHO-
KOMMYHUKAYUOHHbBIE
cucmemvl  Npu  peuleHuu
MamemMamuyeckux 3a0ay.

BCTpauBaeTcs

pa3JInYHbIE

Conep:xanue y4eOHOr0 nmpeamMera

DJIeMeHTbI TEOPUH MHOKECTB M MAaTeMATHYeCKOH JIOTHKHU

Cornacao ®I'OC ocHoBHOro 00111€r0 00pa3oBaHUs B KypC MaTeMaTUKU BBEJICH
pazaen «Jloruka», KOTOpPBIM HE MPEANOIaraeT JOMOJIHUTENBHBIX YaCOB HAa U3YYCHUU U

TEMBl KypCOB

O3HAKOMJICHHUECM C 3JICMCHTAMUH TCOPUU MHOKCCTB.
MHo:xecTBa U OTHOLIEHU S MEKI1Y HUMH

MHOeCTBO,

MHOKECTBA,

nycmoe,

xapaxkmepucmuiecKoe
KOHeYHoe,

MaTEéMaTuKu H

CBOUCMEO
OeCKOHeUHOe  MHONCECMEO.

npeaBapsieTcs

MHOIcecméa,  DIESMEHT
IHogMHOXecTBO.

OtHomeHue MNPpUHAMJIC)KHOCTH, BKIIOYCHHA, PABCHCTBA. DeMEeHTHI MHOXKCCTBA,

CIIOCOOBI

3aJaHnsd  MHOXXCCTB, pacno3HasaHue

NOOMHOICECME C UCNONIb30BANHUEM KPY208 Jilnepa.
Onepanuu HaJ1 MHOKeCTBAMM
[lepeceuenre U OOBEAMHEHUE MHOXKECTB. Paznocms mHOdCeCms, OOnoaHeHue

MHOMcecmea. Humepnpemayus onepayuti HAO0 MHONCECMEAMU C NOMOWBIO KpPY208

Dunepa.

J1eMeHTbI JIOTUKHU

Onpenenenue.
Jloka3aTenbCTBO
KOHTPIIPUMED.

OT IIPOTHBHOTO.

AKCHOMBI
Teopema,

YTBepKIACHUS.

Broicka3bpiBaHusa

NOOMHOICECNE U

U TCOPEMBI.
oOpaTHas JaHHOM.

IJIEMERMOB

Jloka3aTenbCTRO.
[Ipumep wu




VICTUHHOCTB U JIOKHOCTb BbICKa3bIBaHUS. Cll0JCHbIE U NPOCHbIE 8bICKA3bIBAHUSL.
Onepayuu HAO B8bICKA3bIGAHUAMU C UCNOJIL30BAHUEM TO2UHUECKUX CBA30K: U, UIU, He.
Ycnognule svickazvieanus (umnaukayuu).

I'eomerpuyeckue purypsi

Durypsl B reOMeTPUU U B OKPY KalolleM MHUpe

['eomerpuueckas ¢urypa. @opMupoBaHue MPEACTABICHUN O METalpeIMETHOM
MOHATUU «pUrypay.

Touka, TUHUS, OTPE30K, MpsMas, Jyd, JIOMaHas, TUIOCKOCTb, YroJl, OHUCCeKTpHca
yIja 1 €€ CBOMCTBA, BUJbI YIJIOB, MHOI'OYTOJIBHUKH, KPYT.

OceBas cummMmerpusi reomerpuueckux ¢uryp. LleHTpanbpHas cuMMeTpus
reOMETPUYECKUX QUTyYP.

MHOroyroJibHUKHU

MHOroyrojiibHUK, €ro 3JIEMEHTBI MU €ro CBoMCTBa. Pacro3HaBaHMe HEKOTOPBIX
MHOT'OYTOJIBHUKOB. Buinykivie u Heguinykavie MHO20y201bHUKku. IlpaBuibHBIE
MHOTOYTOJIbHUKH.

TpeyronsHuku. BeicoTa, Meauana, OUCCEKTpHUCa, CPEIHSS IMHUS TPEYTOIbHUKA.
PaBHOOEIpEeHHBI TpPEYroJIbHUK, €ro CBOWCTBA U MNpU3HAKU. PaBHOCTOpOHHMIA
TPEyrosibHUK. IIpAMOYrONbHBIA, OCTPOYTOJBHBIM, TYIOYIOJbHBIA TPEYTOJbHUKMU.
Bremnue yriel TpeyrojibHuKa. HepaBeHCTBO TpeyTrojibHUKA.

UYerbipéxyronpuuku. [lapamienorpamMm, pomO, MpsSMOYTOJIbHHUK, KBajapar,
Tpanenusi, paBHoOenpeHHas Tpanenus. CBOWCTBa M TMPU3HAKU NapajljiesiorpaMmma,
pom0Oa, mpsMOYTOJIbHUKA, KBaIpaTa.

OKpy:KHOCTB, KPYT

OKpyX HOCTb, KpPYI, UX 3JIEMEHThl M CBOWCTBA; LEHTPAJIbHbIE W BIUCAHHbIC
yribl. KacarenbHast u cexkywass K OKPYXHOCTH, uxX ceoticmeéa. BnucaHHble u
ONMCAHHBIE OKPYXXHOCTH U1 TPEYTOJBHUKOB, UYemblpEX)20ibHUKOG, NPABULbHBIX
MHO20)201bHUKOG.

I'eomeTpuyeckue purypsl B npocTpancTee (00bEMHBIE TeJIa)

Mnocoepannuk u e2o snemenmsl. Hazeanua MmHO202pAHHUKOE C PpA3HBIM
noJodicenuem u Koauvecmeom c2paweu. llepBUYHBIE NPENCTABICHUS O NUPaMUJIE,
napajjenenunene, npusme, cdepe, mape, LWIMHIPE, KOHYyCe, MX OJJeMEHTax u
MPOCTEUIIINX CBOMCTBAX.

OTHOmIEHUA

PaBencrBo ¢uryp

CBoiicTBa paBHBIX TPEYTrOJIbHUKOB. [[pU3HaKku paBeHCTBA TPEYTOJbHUKOB.

IHapaJjuie1bHOCTH NPAMBIX

[Ipu3Hakun W CBOICTBA NapalICNbHBIX MPIAMBIX. AKcuoma napaiieibHoCmu
Eexnuoa. Teopema Daneca.

IepnieHauKyJAsIpHBbIE IPSIMbIE

[Tpsimoit yrou. [lepnenaukynsip k npsamoid. Hakinonnas, npoekuusi. CepequHHbIMI
NEPHEHANKYIISP K 0Tpe3Ky. Ceolicmea u npusHaxku nepneHoOUuKyIapHoCmu.

Ilooooue

Ilponopyuonanvuvie ompesku, nooobue ¢ueyp. Ilo0obHbie mpeyeorbHUKU.
Ilpuznaxu noooobus.

B3aumHoe pacnoJioskeHne psMOi U OKPYKHOCTH, 08YX OKPYICHOCHELL.



HN3MepeHust M1 BbIYUCJICHUS

Beanyunbl

[Tonstue Benuuunsbl. JnuHa. M3mepenue mivHbl. ENUMHULIBI U3BMEPEHUS TJIMHBL.
Bennuuna yrna. ['pagycnas mepa yria.

[TonsiTue o muomaau miockoi purypsl u e€ cpoiicteax. M3mepenue miomaaei.
EnvHuiner nsmepenus mionanu.

[IpencraBnenne 06 oO0béMe U ero cBoiicTBax. M3mepenue oObéMa. EnuHUIEI
U3MepeHus 00bEMOB.

N3mepeHust U BHIYMUCTICHUS

NHCTpYMEHTHI 111 U3MEPEHUN U IOCTPOEHUN; U3MEPEHHUE U BBIYNCIIEHUE YIJIOB,
mmH (paccTosHmi), Twiom@aaeil. Tpuronomerpudeckue (GyHKIUU OCTPOrO yria B
MPSIMOYTOJILBHOM — TPEYTOJIbHUKE TpuconHomempuueckue @QyHKyuu mynozo yeid.
Brruncnenne 31€MEHTOB TPEYTrOJbHUKOB C HMCIIOJIb30BAHUEM TPUTOHOMETPHUUECKHUX
cooTHomieHn. DOpMyJIBI TIOIIAAN TPEYTOJIbHUKA, MApAILICIIOrpaMMa U €r0 YaCTHBIX
BUJIOB, (POPMYJIbI JUTMHBI OKPY>KHOCTH M TUIOMAaU Kpyra. CpaBHEHUE U BBIUUCICHUE
omaneit. Teopema [Mudaropa. Teopema cunycos. Teopema kocurycos.

Paccrosinus

Paccrosinne mexay Toukamu. PaccTtosiHnme OoT TOYKM A0 OpsiMou. Paccmosnue
medxncoy gueypamu.

I'eomeTpuyeckue nocTpoeHust

['eomerprueckne MOCTPOCHUS Il WJUIIOCTPALMA CBOMCTB TI€OMETPUYECKUX
duryp.

NHCTpyMEHTBI ISl TIOCTPOCHUM: LHUPKYJib, JIMHEWKA, YrOJIbHUK. [Ipocmetiuiue
NOCMPOEHUs YUPKYTIeM U TUHEUKOL: NOCmpoeHue OUCCeKMPUCyL y2iad, NepneHOUKyIapa
K NPAMOU, Y2id, paeH020 OAHHOMY,

Ilocmpoenue mpey2onbHUK08 N0 MpPEM CMOPOHAM, O08YM CHOPOHAM U Y2y
MeHCOY HUMU, CMOPOHE U 08YM NPUNEHCAUUM K Hell YelaM.

enenue ompesxka 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue nmpeodpa3oBaHus

IIpeoOpa3zoBanus

[lonatue mnpeobpazoBanus. IlpencraBieHue O MeTaANPEeIMETHOM TMOHSATUU
«mpeodpazoBaHuey. [looooue.

JABHKeHUs

OceBass M UEHTpaJbHas CUMMETPHS, HOBOPOM U NAPALIENbHbINU NEePEeHOC.
Kombunayuu 0susicenuti Ha n1ockocmu u ux c8oticmaa.

BeKkTOphI 1 KOOPpAMHATHI HA IVIOCKOCTH

BexkTopbl

IToHsiTe BekTOpa, AEWUCTBUS HAJ BEKTOpPaMH, HCIOJb30BAHUE BEKTOPOB B
bu3uKe, paznodxcenue 6eKmopa Ha cocmasadioujue, CKaiapHoe Npou3seoeHue.

Koopaunarsl

OCHOBHBIE TMOHATHS, KOOPOUHAMbL BEKMOPA, DACCMOSHUE MeNHCOY MOUKAMU.
Koopounamui cepeounsvt ompeska. Ypasuenus gueyp.

Ilpumenenue 6exkmopos u  KoOpouHam Ol peuleHusi  NpoCmeutux
2eomempuiecKux 3a0au.

Hcropus mareMaTuKHu



Bosnuknosenue mamemamuku Kak Hayku, smanvl eé paseumus. OcHogHble
paszoenvl MamemMamukuy. Bvioaowuecs mamemamuxu u ux 6k1ao 6 pazgumue HayKu.

llosenenue memooa Koopounam, no360aAUE20 NEPEeBOOUMb 2eoMempuiecKue
obvexmul Ha A3vblK aneeopwl. P. Jlekapm, 1. @epma. [Ipumepvt paziuunvlx cucmem
KOOpOouHam.

Om 3emnedenusi k ceomempuu. Illugpacop u eco wrxona. Panec, Apxumeo.
Ilnamon u Apucmomens. Ilocmpoenue npasuibHbiX MHO20Y201bHUKO0S. Tpuccekyus
yvena. Keaopamypa kpyea. Yoeoenue kyba. Hcmopus uucna mw. 3onomoe ceueHue.
«Havana» Eexnuoa. JI Diinep, H.H1.Jlobauesckuii. Mcmopus namozo nocmynama.

l'eomempus u uckyccmeo. I 'eomempuyeckue 3aKOHOMEPHOCMU OKPYIHCAIOU4E20
mupa.

Acmponomusa u eeomempusa. UYmo u kax ysuanu Aumaxcazop, Opamocgen u
Apucmapx o pazmepax Jlynvi, 3emau u Coanya. Paccmosinusa om 3emnu 0o Jlyner u
Connya. M3mepenue paccmosinusa om 3emau 0o Mapca.



TemaTuyeckoe NIAHUPOBAHUE
¢ onpe/eJeHNeM OCHOBHBIX BU/I0B YUeOHOI1 1eITeJIbHOCTH
B mnpumepHOM TeMaTHYECKOM ILJIAHUPOBAHUM pa3feiibl OCHOBHOTO COJEpKaHUs pa3OUThl Ha Yy4ueOHbIE TEMBI B
MOCJIEIOBATENBHOCTU X U3ydeHHUs 10 yueOHuKy ['eomerpus. 7-9 knaccel : yueO. 11t 001eodpa3oBar. Oprauu3aluii ¢ Ipuil. Ha
anektpoH. Hocutene/ [JI.C. AtanacsH, B.®. byry3os, C.b. Kagomiies u np.]. — 12-e uza. — M : [Ipocsemenue, 2021 — 383 c. : ui.

7 KJj1acc
Howmep HaumenoBanue OcHOBHOE cojiepKaHue KosmmuecTBo
TJIaBbl/ riaBbl/maparpada 4acoB
naparpada
I'maBa [ HavanpHble reOMETPUYECKHE CBEACHUS 13
1,2 [Ipsimas u otpe3ok. Jlyu | ['eomerpuueckass  gurypa.  D@opMupoBaHUE  MNPEACTaBICHUH O 3
U yTOJ MeTanpeMETHOM NOHATUU «hurypa». Touka, TUHUA, OTPE3OK, Ipsmas,
3 CpaBHEHHE OTPE3KOB M | JIy4, IUIOCKOCTb, yroJI, OMCCEKTpuca yria W €€ CBOWCTBAa BHIbI YIJIOB 1
YIJIOB [lonsatue BenuuuHbl. [{nuHa. M3Mepenue mimHbl. EIUHUIB M3MEpeHUs
4,5 N3mepenne oTpe3KoB. InuHbl. Benwmuuna yrna. I'pagycHas mepa yria.  HMHCTpymMeHTHI s 4
V3smepenue yriios U3MEpPEHUN, H3MEpPEHUE M BBIYKMCICHUE YIJIOB, JIUH (PacCTOSHUN).
6 [MeprieH AUKYIISIpHBIE [Ipamoit yron. Ilepnenaukynsapusie mnpsmeie. Ceoticméa u NpusHaKu 3
npsiMble NepneHOUKyIApPHOCIU.
Pemenue 3amau Bosznuknosenue mamemamuxu Kax Hayku, 3manvl €€ paseumusi. 1
KonTpomnpHas padota Ne 1 OcHosHvle pazoenvt mamemamuxu. Om 3emnedenuss K 2eoMempuul. 1
«Hauanay Eexnuoa
I'masa Il \TpeyroanHKH 17




1 ITepBb1it npusHak | TpeyronesHuku. CBOMCTBA paBHBIX TPEYroJbHUKOB. [Ipr3Haku paBeHCTBa 3
paBeHCTBa TpeyroysibHUKOB. Teopemsl. JlokasarenbCcTBO. [lepneHauKkysap K npsmMomu.
TPEYroJIbHUKOB Haknonnas, nmpoekuus. BricoTa, Meauana, OMCCEKTpUca TPEYroJIbHHUKA.

PaBHOOeApEeHHBIM  TPEyroOJbHUK, €ro CBOWMCTBAa. PaBHOCTOpOHHUIA
TpeyroJdpHUK. OKpY>KHOCTb, €€ 3JIEMEHTbl U CBOKcTBa. OmnpeneneHue.
Yr1Bepxkaenus. ['eomerpuyeckue nocTpoeHus 1Jisi WILTIOCTPALIMU CBOMCTB
T€OMETPUYECKUX (UTYP.

NHCTpyMEHTBI 11  TOCTPOCHUW: UHUPKYJb, JIMHEWKA, YIOJbHUK.
Ilpocmetiwuue nocmpoenusi yupkyiem U JUHEUKOU. NOCMPOeHUe
Ouccekmpucsl yena, nepneHoOUKyIapa K npsamotl, yena, pagHo2o 0aHHOMY

2 Menuansl, 3
OMCCEKTPHUCHI U BBICOTHI
TPEYroJIbHUKA

3 Btopoit wu  Tperuit 4
NPU3HAKA  PABEHCTBA
TPEYTOJIbHUKOB

4 3ajaun Ha MOCTPOEHHUE 3

Penrenue 3aaau 3

Kontponbuas padora Ne 2 1

I'masa Il | [TapannenbHble OpsIMbIE 11

1 [Ipu3Haku [TapamenbHOCT, TpsAMBIX. [lpH3HakKM W CBOWCTBA  NapajlIeIbHBIX 3
NapaJyIeIbHOCTA  JIBYX | IPSIMBIX. AKCHOMBI. Axcuoma napannenviocmu Eexnuoda. Teopema,
IPSIMBIX oOpatHass pgaHHOM. JlokazarenmbcTBO OT mnpoTtuBHOro. Ceoucmea u

2 Akcuoma NPUHAKU NEPNeHOUKYIApHoCcCmuU. Bvloarowuecs mamemamuxky u ux 6K1ao 5
napauIeJIbHBIX NPSMBIX | 8 pazsumue nayku. H.U.Jlobauesckuii. Hcmopusa namozo nocmynama

Penrenne 3amau 2

Kontpoawsnas pa6ora Ne 3 1




I'maBa IV | CooTHOLIEHHUS MEXAY CTOPOHAMU U YIJIAMH TPEYTOJIbHUKA 20

1 Cymma yriioB | BHemnne yruel  TpeyrosibHuKa. [IpsMOyroJibHBIM, OCTPOYIOJIBHBIM, 2
TPEYrOJIbHUKA TYNOYTOJIbHBII TpeyrojibHUKU. PaBHOOENpPEHHBI TPEYroOJbHUK, €ro

2 CooTHomeHUsT MEXay | Ipu3Haku.  HepaBeHcTBO — TpeyronpHuka.  IIpusHaku  paBeHcTBa 3
CTOPOHAMH H yTJIaMH | TPEYTOJIBHUKOB. PaccTossHue mexay TodykaMu. PaccrosgHue OT TOUKH 110
TPEYroJIbHUKA npsiMoi. Paccmosinue medxcoy ¢ueypamu. [locmpoenue mpeyzonbHuKog

Pemenue 3amau no Mpém CMoOpoHAM, 08YM CMOPOHAM U Y2y MexHcOy HUMU, CHOPOHE U 2

Kontponbnas pabota Ne 4 08YM NPUNEAHCAWUM K HEll Y2nam 1

3 [IpsimoyronbHbIE 5
TPEYTOJIbHUKHU

4 [Toctpoenue 2
TPEYTOJIbHUKA II0 TPEM
JJIEMEHTaM

Pemenue 3anau 3

KonTposbHas pabora Ne 5 1

IToBTOpenue. Pemenue 3amau. Utorosast KOHTpoJbHas paboTa 7

Htoro 68
8 knacc
Howmep HaumenoBanue OcHOBHOE cojiepKaHue KosmmuecTBo
TJIaBbl/ riaBbl/maparpada 4acoB

naparpada

I'maBaV | YeTbIpeXyroJabHUKH 14

1 MHOroyroJbHUKH MHOroyroibHuK, €ro 9dJeMEHTBl MW ero cBoicTBa. JlomaHas. 2

2 [Tapannenorpamm u | Pacno3snaBanne HEKOTOPBIX MHOTOYTOJIBHUKOB. Bbinykivie u HegblnyKivle 6
Tpaneuus MHo2oyeonbHuku.  YerblpexyronpHuku.  [lapamnemorpamMm, — pomoO,

3 [IpssMOyroabHUK, poMO, | IPAMOYTONBHUK, KBaapaT, Tpamneuus, paBHOOEIpPEHHAs Tpamenus. 4

KBaJpar

CpoiicTBa W TMpU3HAKK MapajiieJorpamMma, pomoOa, MNpPSIMOYTOJIbHUKA,




Pewenue 3anay kBagpata. OceBas cumMmeTpusi reomerpudeckux ¢uryp. llenTpanbHas 1
Kontponrhas pabota Ne 1 CUMMETPHUS TEOMETPUUECKUX PUTYP 1
I'maBa VI | Ilnomane 14
1 [lnomans [Tonsitue o muomaan miocko ¢urypsl m e€ cpoiicTBax. M3mepenwue 2
MHOT'OYTOJIbHUKA womaae. Enununel n3mepenus momand. CpaBHEHUE U BbIYHCICHUE
2 [nomann mromaned. MHCTpYMEHTHI Uil U3BMEPEHUM U MOCTPOCHUM; U3MEPEHUE U 6
napajuiesnorpamMmma, BBIUMCIIEHHE  IUIOLIAACH. @opMynbl  IUIOMIAJA  TPEYroJIbHUKA,
TPEyroJIbHUKA U | mapajuiesiorpaMma u ero yactHeix BuJoB. Teopema Iludaropa. [llkona
Tpaneuuu Iughazopa
3 Teopema ITudaropa 3
Penrenne 3amau 2
Kontponbnas pabora Ne 2 1
I'maBa VII | [TogoGHBIE TpEyTrONBHUKH 19
1 Ornpenenenue IIponopyuonanvuoie ompesKu, nooooue Quayp. Ilooobuvie 2
0JI00HBIX mpeyeonvruku. Ilpusnaku noooous.
TPEYTOJIBHUKOB Cpennsas nuHua TpeyronbHuka. Teopema @Daneca. [lenenue ompeska 6
2 [Tpuznaku nofoous | oannom omuowenuu. IlonsTue mpeoOpazoBanus. I[lpencraBienue o 5
TPEYTOJILHUKOB MeTanpeMETHOM MOHSATUH «mpeoOpazoBaHuey. llooobue.
Kontposawsnas pabota Ne 3 Tpuronomerpuyeckue (QyHKIUA OCTPOro yrjia B MPSIMOYTOJIbHOM 1
3 [IprMeHeHne nMoao0us K | TPEYTOJIbHUKE. Boruucnenue AJIEMEHTOB TPEYroJIbHUKOB C 7
JI0Ka3aTeNbCTBY TEOpPEM | UCIONL30BAHMEM TPUTOHOMETPUYECKUX COOTHOIIEHUH. Bvioarowuecs
¥ PELICHUIO 337124 mMamemMamuxy u ux 6K1ao 6 pazeumue Hayku. Panec
4 CooTHOIIEHUS ~ MEXIY 3
CTOPOHAMH U yIJIaMu
IPSIMOYTOJIBLHOTO
TPEYTrOJbHUKA
Kontpoarsnas padora Ne 4 1
['1aBa ‘ OKpy»XHOCTb 17




VIII

1 KacarenbHas K | B3aumHoe pacmonokenne mpsMoil uM OKpykKHOcTH, KacarembHas u 3
OKPY>KHOCTH cekywas K OKPYXXHOCTU, ux ceoticmea. OKpPYKHOCTb, €€ DBJIEMEHThl U

2 LenTtpanbHbie u | cBoiicTBa. lleHTpanbHble U BNHMCaHHBIE YIUbl. buccekTpuca yrina um eé 4
BITMCAHHBIE YTJIbI cBoiicTBa. CepeAWHHBI MNEPHNEHIUKYISP K OTpe3Ky. Bnucanueie u

3 YeTpIpe 3aMeuaTeNbHbIE | ONUMCAHHBIE OKPYKHOCTH JJISi TPEYTOJIbHHUKOB, UYemblpPEXY20bHUKOS. 3
TOYKH TPEYTOJbHUKA Tpucekyus yena

4 Brnucannas u 4
OMHMCAaHHAs OKPYKHOCTH

Pemenne 3amay 2

Kontpoarnas pa6ora Ne 5 1

[ToBTopenne. Pemenue 3amay. MiToroBast KOHTpoJibHAs paboTa 4

Nroro 68
9 kiace
Howmep HanmenoBanue OcHOBHOE conepKaHue KomnuectBo
TJ1aBbl/ riaBbl/maparpada 4acoB

naparpada

I'maa IX | Bextopsl 8

1 [TonsiTue BekTOpa [Tonsitue BeKkTOpa, NEUCTBUS HAJ BEKTOpPaMH, UCIOJIb30BAHUE BEKTOPOB 2

2 Cnoxenue u B ¢usuke. [Ipumenenue 6exkmopos o peuleHus NpoCmetuux 3
BBIYUTAHHE BEKTOPOB 2eomempuiecKux 3a0ay

3 YMHOXXEHUE BEKTOpa Ha 3
yucno. [Ipumenenne
BEKTOPOB K PEIICHHUIO
3a1a4

I'maBa X Metoa KoopAMHAT 10

1 Koopnunatel Bektopa | Pasznooicenue eekmopa Ha cocmaeraowue. (OCHOBHbIE TOHSTHS, 2

2 [Tpocreiimue 3a1auu B | KOOpOUHAmMsbl 8eKmMopda, paccmosHue medxcoy mouxamu. Koopounamul 2




KOOpJIMHATaX cepeounvl ompeska. Ypaenenus ¢gueyp. B3auMHoe pacnojokeHue o08yx
3 VYpaBHeHue okpysichocmet.  llosenenue memooa  KOOpOuHam,  NO3B0IAIOWE20 3
OKPYKHOCTH M MIPSIMOM | nepegooums 2eomempuieckue ob6vekmol Ha A3blK aneebpuvl. P. [exapm.
Pemenue 3anay IIpumepwl pasnuynvix cucmem KOOpOUHAM 1
Kontponbnas pabora Ne 1 1
I'maBa XI | COOTHOLIEHHE MEXKY CTOPOHAMHU U yIJIaMU TpeyrojibHUKa. CKaJIIpHOE NPOU3BEACHUE BEKTOPOB 11
1 Cunyc, KOCUHYC, | Tpueconomempuueckue @ynxyuu mynozo yena. Koopounamer  eexmopa. 3
TaHT'eHC, koTaHreHc | DopmyJibl IO TPEYTOJIbHUKA. Teopema cunycos.
yria Teopema Kocunycos. BbluucieHUE 3JIEMEHTOB TPEYTOJbHUKOB C
2 CoOTHOIIIEHHE MEKTy | UCIIONIB30BAaHUEM  TPUTOHOMETPHUYECKUX  COOTHOWIEHUH. Ckansaproe 4
CTOpOHAMHU U YIJIaMH npoussedenue. Acmpornomus u ceomempus. Ymo u kax y3nanu Anaxcazop,
TPEyroJIbHUKA Ipamocghen u Apucmapx o pazmepax Jlymei, 3emau u Coanya.
3 CkansipHoe Paccmosnusa om 3emnu 0o Jlynovr u Connya. Hsmepenue paccmosanus om 2
MIPOU3BE/ICHUE 3emau 0o Mapca
BEKTOPOB
Pemenue 3amau 1
Kontposnbsnas pa6ota Ne 2 1
I'maa XII | /InuHa OKpYy>KHOCTH M IUIOLIAJb Kpyra 12
1 [IpaBunbHbIC [TpaBuabHBIE MHOTOYTOJIbBHUKHK. BrricaHHble M ONHUCAHHBIE OKPY>KHOCTH 4
MHOTOYTOJIbHUKU JUTSL IPABUNbHBIX MHO20Y20IbHUK08. OKPYKHOCTh, Kpyr. VX a5eMeHTsl u
2 JlnMHA OKpPY)KHOCTH | | CBOMCTBA. @opMynbl  UIMHBL  OKPYKHOCTM MW IUIOIIAAM  Kpyra. 4
IONIAb Kpyra Keaopamypa xkpyea. Ucmopusa uucna m. 3onomoe ceuenue. I[locmpoenue
Pemenue 3amau NPABUTTLHBIX MHO20Y20IbHUKOB. T'eomempusi u UCKYCCmBo0. 3
Kontponrnas padota Ne 3 [I'eomempuueckue 3aKkoHOMEPHOCMU OKPYHCAIOULE20 MUPA 1
I'maBa JIBrKeHUS 8
XII1
1 [TonsiTue ABMKEHUS | JIBroKeHmsL. OceBasi W 1IeHTpajbHAsl CUMMETPHS, 1OBOPOM u 3




2 [TapannenbHbIit napannenvusviii. neperoc KombOunayuu O08udiceHutl Ha NAOCKOCMU U UX 3
IIEPEHOC ¥ TOBOPOT ceolcmea
Penrenne 3amau 1
Kontpoarnas padora Ne 4 1
I'naBa HauanbHble cBeaeHUs U3 cTEpEOMETPUH 8
XIV
1 MHOTOTpaHHUKHU [Tnockoctb. Muozoepannux u e2o snemenmel. Hazeanus MHo202panHUKO8 4
2 Tena W TIOBEPXHOCTH | C  PA3HLIM  NOAOJdCEHUeM U  Koauuecmeom  cpaweu. llepBuuHble 4
BpaIICHHSI NpeACTaBlICeHUs O NUpaMHae, Napajulesnenunene, npusme, chepe, mape,
LUWIMHApE, KOHYCE, UX OJJEMEHTAX W TMPOCTEHIINX CBOWUCTBAX.
[IpencraBnenne o0 o0bEME U ero cBoicTBax. M3mepenune oOBEMA.
Enununbel u3zmepenust o0béMoB. Yoegoenue kyoa. Il. Depma Apxumeo.
Ilnamon u Apucmomens. JI Dunep
[ToBTopenne. Pemenue 3amay. MiToroBast KOHTpoJibHAs paboTa 11
Hroro 68
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