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INOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yudeOHOro mnpeamera «l'eomeTpus» cocTaBlieHa Ha
OCHOBE:

o ®deaepanabHOrO roCyAapCTBEHHOTO 00OPAa30BATEIBLHOTO CTAHIAPTa OCHOBHOTO
obmiero obpaszoBanus (mpuxkaz MunoOpHayku P® ot «17» mexabps 2010
roza Ne 1897) B aeiicTByroIei peJakiny;

e [lpumepHOil OCHOBHOI 00pa3oBaTENbHONW MPOrPaMMbl OCHOBHOT'O OOIIETO
oOpa3zoBaHuUs (petrenue benepaabHOTO y4eOHO-METOIMYECKOTO
o0beIMHEeHUS 10 001eMy 00pa3zoBaHuio oT «8» ampeitst 2015 roga Ne 1/15);

e Jlunuu ydyeObHO-MeToauueckux komiiekcoB (YMK) «I'eomeTpusi» (aBTOpHI:
Artanacsa JI.C., byty3oB B.®., Kagomies C.b. u np.);

e OCHOBHOI 00pa30BaTeIbHON MPOrpPaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs
MBOYVY ropona Kyprana «I'mmnazmss Ne31», yTBEpKIECHHOW IPHUKA30M
mupexktopa MBOY «'umuazus Ne31» Ne 179-]1 ot 30.08.2018r.

e Jlomoxenuss o paboueil mporpaMme 1O  YYEOHOMY  MpEAMETY,
yTBEpKJIeHHOTO TipuKa3oM nupekropa Ne 179-J1 ot 30.08.2018r.

N3yuenne MaTeMaTUKH B OCHOBHOM IIKOJIE JJOJKHO O0ECIICYUTh:

OCO3HAHUWE 3HAYCHUSI MATEMATUKH B IIOBCEAHEBHOM KU3HU YEIIOBEKA,

dbopMupoBaHUE  TPEJACTABICHUN O  COIMANBHBIX, KYJbTYPHBIX U
UCTOPUYECKUX (PaKTOpax CTAHOBJICHUS MAaTEMaTUYECKOU HAYKH;

dbopmupoBaHue MPECTABICHUN 0 MAaTEMATHUKE Kak 4acTH
OOIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, ITO3BOJISIOIIEM
ONMCHIBATh U U3y4aTh PEAIbHBIE ITPOLECCHI U SIBJICHUS.

B pesynbprare nzyueHus MaTeMaTHKUA 00y4aromuecs pa3BUBAIOT JOTHIECKOE
M MAaTEMaTHYE€CKOE MBIIUICHUE, TOJY4YaloT MPEICTABICHUE O MATEMaTHYECKHX
MOJIEIIAX; OBJIAJICBAIOT MATEMATUYECKUMM PACCYKICHUSMH; Yy4darcsi MPUMEHSThH
MAaTEMATUYECKUE 3HAHUS TPU PEUNICHUM Pa3JIMYHbIX 3ada4 MW OIICHUBATH
MOJTYYEHHbIC PE3yJIbTaThl; OBJIAJCBAIOT YMEHHMSIMU pEIICHUs Yy4eOHBIX 3ajady;
Pa3BUBAOT MATEMATHYECKYHO UHTYHUILIHUIO.

OO0mas xapakTepucTUKA y4e0HOIr0 NpeamMera

I'eomempus — oquH W3 BaXXHEHUIIMX KOMIIOHEHTOB MaTeMaTHYECKOTO
oOpa3oBaHus, HEOOXOIUMBIH JUIsi MPUOOPETEHUS KOHKPETHBIX 3HAHUH O
NPOCTPAHCTBE M TPAKTUYECKHM 3HAYMMBIX YMEHUH, (popmMupoBaHus s3bIKa
onucaHusi OOBEKTOB OKPYKAIOIIETO MHpA, AN Pa3BUTUS MPOCTPAHCTBEHHOTO



BOOOpa)KEHUS M MHTYHMIIMHM, MATEeMaTHYECKON KYyIbTYphl, AJII ACTETUYECKOTO
BOCIHUTAaHUA oOOydaromuxcs. M3yyeHue reoMeTpuu BHOCUT BKJIaJ B pa3BUTHE
JIOTHYECKOI0 MBIIUIEHUS, B (POPMHUPOBAHHE MTOHATHS 10KA3aTEIbCTBA.

OBnaneHne oOy4arOIUMUCSA CUCTEMOW T€OMETPUUECKUX 3HAHUW U YMEHHM
HEOOXOJMMO B TOBCEAHEBHOW JKHU3HHM JI H3YyUYEHHUS CMEXKHBIX IUCHUIUIMH H
IIPOJOJKEHNS 00pa30BaHUsl.

B kypce
coJiepKaTeIbHbIE

reomeTpun  7/—9 KIIacCOB  NPEICTABJICHBI

buryps»,
«V3mMepenus u BeuucieHus», «I'eomerpuieckue mocrpoeHus», «I'eomerpuueckue

cleyIomue
muaun:  «['eomerpuueckue «OTHOIICHUSY,
npeoOpa3zoBaHus», « BEKTOPHI U KOOPIMHATHI HA IJIOCKOCTH.

B pamMkax yka3aHHBIX COAEpPKATEIbHBIX JIMHUI PEIAIOTCS CIEAYIOLINe
3a/1a4u:
- pa3BUBAIOTCA TNPEJACTABICHUS O TEOMETPUM KakK Hayke; 00 HCTOpUU
BO3HUKHOBEHHUS TEOMETPUHU KakK IMpUMEpa HayKH, IepBble MPOOJEMbl KOTOPOH
ObUTM TIOCTABJIEHBI MPAKTUYECKOW JEATENbHOCTHIO 4YeJOoBeKa (Hampumep,
3emMiIeMepHe);
- (hopMUPYIOTCS 3HAHUS yUYaAITUXCSI O TEOMETPUUECKUX 00BEKTaX U X CBOMCTBAX,
dbopmysax BHIYUCICHUS TEOMETPUUECKUX BEIUYNH;
- (OpMUPYIOTCS HABBIKM TOCTPOCHUS M H3MEPEHHUS] TC€OMETPUUECKUX (uryp,
pelieHus 3ajay;
- pa3BUBAETCS JIOTUYECKOE MBIILICHHE, BOOOpaKEHUE, MATEMAaTUUECKUN SI3BIK U
Ap.

Onucanne Mecra yueOHOro nmpeaMeTa B y4eOHOM IJIaHE

VYueoOnniii mnpeamer «l'eomeTpus» BXOIUT B TNPEIMETHYIO 00JacTh
«Marematrka u uH(DOpPMATHKa», SBISIETCS 00S3aTENbHBIM ISl U3y4yeHus B 7-9
Kiaccax. B yueOHOM 1iaHe Ha €ro u3y4eHue OTBOUTCS:

Kaace Y4eOHblit KounuecTBo KoumnuecTBo Hroro
npeamer HeleJIbHBIX Yu4eOHBIX 3a y4eOHbIN
4acos He/lelb roa
7 knacc I'eomerpus 2 34 68
8 kacc ['eomerpus 2 34 68
9 kiacc ['eomeTpus 2 34 68

Bcero 3a 3 roga peanuzanuu nporpammsl — 204 yaca.




IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O
HNPEIMETA «I'EOMETPUS»

N3yuenue reomerpuu 0O€CIEUMBACT CIEAYIONIME Pe3yJIbTaThl OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl:

JIUYHOCMHbLE:

1. ToroBHOCTP ¥ CHOCOOHOCTH OOyYalOIUXCSI K CaMOPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBALMU K OOYUYEHUIO U MMO3HAHUIO; TOTOBHOCTH U
CIIOCOOHOCTH ~ OCO3HAaHHOMY  BBIOOPY U TOCTPOCHHIO  JajbHEHIIeH
UHAMBHUIYyAJIbHON TpaekTopuu oOpa3oBaHMs Ha 0a3e OPHUEHTUPOBKUM B MHpE
npodeccuii. U NpOo(PECCHOHANBHBIX MPEANOYTEHUH, C YYETOM YCTOWYMBBIX
MI03HABATEJIbHBIX HHTEPECOB.

2. CdopMHpPOBaHHOCTH  OTBETCTBEHHOIO  OTHOWICHHUS K  YYECHHIO;
YBOXUTEIHLHOTO OTHOIICHHUS K TPYLY.

3. CpopMHpPOBAHHOCTH LIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd M  OOILECTBEHHOM IpaKTHKH,
YUUTBIBAIOIIETO COLMANbHOE, KYJbTYpHOE, S3BIKOBOE, JYXOBHOE MHOroo0Opasue
COBPEMEHHOT'O MUPA.

4. Oco3HaHHOE, YBAXHUTEIbHOE U JOOpOXKEIaTeNIbHOE OTHOIIECHUE K
JIpPYroMy 4eJIOBEKY, €ro MHEHHMIO, MHPOBO33PEHMIO, KYJIbTYpe, S3bIKY, BeEpe,
IPaKIAHCKOM MO3ULMHU. ['0TOBHOCTh M CHOCOOHOCTH BECTH OUANOT C APYTHUMH
JIOABMH W JIOCTUTaTh B HEM B3aUMONOHHMMaHUs (MACHTHHUKAIUS ceds Kak
MOJTHOIPABHOTO CyOBbeKTa OOIIEeHHS, TOTOBHOCTh K KOHCTPYHPOBaHHIO 00pasa
napTHepa MO JAMAJOry, TOTOBHOCTh K KOHCTPYHPOBaHHMIO 00pa3a JOMYCTHUMBIX
croco00B JUasiora, TOTOBHOCTh K KOHCTPYMPOBAHHIO Mpollecca Auajora Kak
KOHBEHIIMOHUPOBAHMUS HMHTEPECOB, MPOLEAYyp, TOTOBHOCTbH M CIOCOOHOCTh K
BEJICHUIO NTEPETOBOPOB).

5. OCBOEHHOCTh COLIMAJIBHBIX HOPM, MPaBWJI MOBEACHUS, poier u (opm
COLIMAJIBHOM KM3HU B TPYIIAX U COOOIECTBAX.

6. ChopMUPOBAHHOCTD 1IIEHHOCTH 3/IOPOBOTO M 6€30MacHOr0 00pa3a KU3HHU.

7. Pa3BUTOCTBh 3CTETUYECKOIO CO3HAHUS YEPE3 OCBOCHHE XYJI0KECTBEHHOTO
Hacienusi HapoaoB Poccun W Mupa, TBOPUECKOW AESATENBHOCTH 3CTETHYECKOIrO
xapakrepa (CrocoOHOCTh MOHHMMATh 3CTETHYECKOE, IMOLMOHAIBHO-IIEHHOCTHOE
BUJICHUE OKPYXAIOLIEro MHUPA; CIOCOOHOCTh K SMOIMOHAIBHO-IIEHHOCTHOMY
OCBOCHHMIO MHUPA, CAMOBBIPQKEHHIO W OpPUEHTALMU B XYJ0KECTBEHHOM H
HPaBCTBEHHOM IPOCTPAHCTBE KYJbTYPbhI; YBAKEHHE K UCTOPUHU KYJIbTYPhI CBOETO
OtedecTBa, BBIPAXKEHHOM B TOM 4YKCIE B TOHUMAHUU KpacoThl YeJIOBEKa;



c(hOpPMHPOBAHHOCTh AKTUBHOTO OTHOIICHHWSI K TPAIUIUASIM XYJ0KECTBEHHOU
KYJbTYPhI KAK CMBICJIOBOM, SCTETUYECKON U TUYHOCTHO-3HAYUMOM IIEHHOCTH).

8. CdopmupoBaHHOCTb OCHOB HKOJIOTUYECKOMN KYJbTYPBI,
COOTBETCTBYIOIIIEH COBPEMEHHOMY YPOBHIO AKOJIOTHYECKOTO MBIIIJICHUSI.

Memanpeomemmnuie

MexnpeaMeTHble OHATHSA

OOyuaromuyecss YCOBEPIICHCTBYIOT TPHOOPETEHHBIE HA IEPBOM ypPOBHE
HAaBbIKM PaldoThl ¢ MHpopMaumed U NONONHAT uX. OHU CMOTYT padOTaTh C
TEKCTaMH, TMPeoOpa3oBbIBATh M HHTEPIPETUPOBATH COJEPXKAILYIOCS B HHX
uH(pOpMaIUIO, B TOM YHCIIE:

* CUCTEMAaTU3UpPOBaTh, COIMOCTABIATh, AHAIMU3UPOBATH, 0000IATH U
WHTEPIPETUPOBATH WH(OPMAITUIO, COACPKAIIYIOCS B TOTOBBIX WH()OPMAITMOHHBIX
00BEKTaX;

* BBIJICTISITH TJIABHYIO M U30BITOYHYIO HH(OPMAIIHIO, BBHITTOHITH CMBICIIOBOE
CBEPTHIBAHUE BBIJICIECHHBIX (AKTOB, MBICIICH; MPEACTaBIATh WH(OpPMAIUIO B
ckaToi cioBecHoW ¢opme (B BHJE IUTaHA WM TE3UCOB) M B HAIJISIIHO-
CUMBOJIMUECKOU Qopme (B BHIE TaOnuil, rpaduyecKuX CXeM M Jharpamm, KapT
TOHATUH — KOHIIETITYJIbHBIX THarpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3ATIOJIHATH U JOTIOJHATH TAOJIHIIBI, CXEMBI, THarPaMMbI, TEKCTHI.

OOGyuaronuecs NPUOOPETYT ONbIT MPOEKTHOM JAeSITeJIbHOCTH KaKk 0co00M
dbopmbl ydueOHOU pabOThI, CIOCOOCTBYIONIEH BOCIUTAHUIO CaMOCTOSITEIBLHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTUBAIIMU U 3()PEKTUBHOCTH
y4eOHON JIeATeNTbHOCTH; B XOJ€ pealu3alldd HMCXOAHOTO 3aMbIcia Ha
MPAKTUYECKOM YpPOBHE OBJAJACIOT yMEHHEM BBIOMpATh aJeKBaTHBIC CTOSIIEH
3ajladye CpeACTBA, IPUHUMATH pEIIEHWS, B TOM UYHCIE W B CHUTyaIUAX
HeornpeAenéHHOoCcTH. OHM  MOJydaT BO3MOXKHOCTh Pa3BUTh CHOCOOHOCTH K
pa3pabOTKe HECKOJbKMX BapUaHTOB pEIICHUH, K TOMCKY HECTaHIapTHBIX
pELIeHUM, OUCKY U OCYIIECTBICHUIO HauOOoJIee TPUEMIIEMOTO PEIICHUS.

B cootBerctBun ®I'OC OOO BBIAEHAIOTCS TPU TPYHIBI YHUBEPCAIBHBIX
y4eOHBIX JIEHCTBUI: PETYISTUBHBIE, TO3HABATEIbHBIC, KOMMYHUKATHUBHEIE.

PeryasituBubie YY /|

1. VYmMmeHue caMOCTOSITENHHO OMPENEHATh 1€MW OOydYeHHs, CTaBUTh U
dbopMyIUpoBaTh HOBBIE 3aJaud B ydeO€ W TIO3HABATEILHOW JESITEIBLHOCTH,
pa3BuUBaThb MOTHUBBI M HWHTEPEChl CBOEH [IO3HABATEIILHOW  JEATEIbHOCTH.
OOyyaromunics CMOXET:

® AHAIU3UPOBATH CYILIECTBYIOIIHE u MJIAHUPOBATH Oymymue
o0Opa3oBaTenbHbIC PE3YIbTATHI;



® yAeHTU(PUIUPOBATH COOCTBEHHBIE NPOOJIEMBI U ONPENEIATh TJIABHYIO
npobiiemy;

® BBIJIBUraTh BEPCUU peElICHUA MpoOJeMbl, (POpMyIUpPOBaTH THIOTE3bI,
PEIBOCXUIIATh KOHEYHBIN PE3yIIbTaT;

® CTaBUTH IIeNib ACSITEIPHOCTH Ha OCHOBE OMNpPEACNICHHOW MpOOIeMbl H
CYILECTBYIOIIUX BO3MOKHOCTEH;

e (opmynupoBaTh y4eOHbIE 3a/lauyd Kak IIard JOCTHXKEHUS MOCTaBICHHON
NN JeSITEIbHOCTH;

e 00OCHOBBIBATh LIEJEBBIC OPHUEHTUPHl U TPHOPUTETHI CCHUIKAMU Ha
LEHHOCTH, YKa3bIBasi U 000CHOBBIBas JIOTMUECKYIO MTOCIEA0BATEIBHOCTD I1aroB.

2. YMeHue caMOCTOSITEbHO TUIAHUPOBAThH MYyTH JIOCTUKEHUS 1IeJIeH, B TOM
YHCJie aJIbTepPHATUBHBIE, OCO3HAHHO BBIOMpaTh HambOosee d(PPeKTUBHBIE CIIOCOODI
perieHus y4eOHbIX M MO3HABaTEIbHBIX 3a/1a4. OOy4Yarouuics CMOXKET:

® OIpeaesaTh HEOOXOAUMBIE ACHCTBHE(s])) B COOTBETCTBUU C Y4eOHOU U
MO3HABATENILHOM 3a/]a4eil U COCTaBISATh aJITOPUTM HX BBITIOJIHEHHUS,;

e 00OCHOBBIBATh M OCYIIECTBIATH BbIOOp Hambonee dPPEeKTUBHBIX
crI0c000B pelieHus y4eOHbBIX U TTO3HABATENbHBIX 3a71a4;

® OMpeAeNsATh/HaXOqUTh, B TOM YHCIE W3 NPEIIOKCHHBIX BApUAHTOB,
YCIJIOBHUSI JIJIsl BBITIOJIHEHUS Y4€OHOW U TT03HABATENLHOM 3a/1a4H;

® BBICTpaMBaTh KU3HEHHBIC IUJIAHBI HA KPATKOCPOUHOE Oymyiiee (3asBisTh
1[eJIeBbIE OPUEHTUPHI, CTABUTH aJICKBATHBIE UM 3aJlayd U TpeaiaraTh JCHCTBUS,
yKa3bIBasi U 00OCHOBBIBAS JIOTUYECKYIO TIOCIIEI0BATEIBHOCTH IIATOB);

e BLIOMpaTh W3 TMPEAJTOKEHHBIX BApUAHTOB M CAMOCTOSITEIBHO HCKaTh
CpeacTBa/pecypchl sl pelIeHHs! 3a1a4i/A0CTHKEHUS LIETIH;

® COCTaBIATh IUIAaH  peHIeHUsT TMpoOJeMbl  (BBITIOJIHEHUS]  MPOEKTA,
MIPOBEJICHUSI UCCIICIOBAHU);

® OMpeAensATh MOTCHIUAJIbHBIC 3aTPyIHEHUS TPH pEHICHUH YYeOHOU W
MO3HABATENILHOM 3a]]a4i M HAXOJAUTh CPEJICTBA JUIsl UX YCTPAHCHHS,;

® ONUCHIBATH CBOW OMBIT, OPOPMIISISL €r0o ISl TIEpelavu IPYyTUM JTIOISM B
BU/JIC TEXHOJIOTUH PEIICHUS MPAKTUUECKHUX 3a/1a4 OMPEIETICHHOTO KJ1acca,

® TUTAHUPOBATH u KOPPEKTUPOBATH CBOIO VHIMBUIYTbHYIO
00pa3oBaTeIbHYI0 TPACKTOPHIO.

3. YMeHHe COOTHOCUTH CBOM JCHCTBUS C TUIAHUPYEMBIMHU DPe3yJIbTaTaMH,
OCYILIECTBISAITh KOHTPOJb CBOEH JAEATENBHOCTH B MPOLECCE JOCTUKCHHS
pe3ynbTaTa, ONpeAessaTh CrocoObl ASMCTBUI B paMKax MPeIOKEHHBIX YCIOBUN U
TpeOOBaHUil, KOPPEKTUPOBATH CBOU JACUCTBUS B COOTBETCTBHU C M3MEHSIOIICHUCS
cutyanend. OOy4aromuiicss CMOXKeT:

® ONpEeleNsiTh COBMECTHO C TMEIaroroM W CBEPCTHUKAMU KPUTEPUU



IUIAHUPYEMBIX PE3YIbTATOB M KPUTEPUU OIICHKU CBOEH yUeOHOU NeITeTbHOCTH;

® CHCTEMAaTHU3UPOBATH (B TOM YHCIIE BHIOMPATh MPUOPUTETHBIE) KPUTEPUU
IUIAHUPYEMBIX PE3YJIbTATOB U OLEHKHU CBOEH JIEATEIbHOCTH;

e OTOWpATh WHCTPYMEHTHI [IJI1 OIGHUBAHHWS CBOCH JCATEIHHOCTH,
OCYIIECTBJISATh CaMOKOHTPOJIb CBOCH MEATEIBHOCTH B paMKax MPEIIOKCHHBIX
YCJIOBUH U TpeOOBaHUI;

® OIICHUBATH CBOIO JESTEIBHOCTh, apTyMEHTUPYS NPUYUHBI JTOCTHKCHUS
WJIM OTCYTCTBUS TUIAHUPYEMOTO PE3yJIbTaTa;

® HaxOJUTh JOCTATOYHBIC CPEJCTBA JIJISl BHIMOJHEHUS YICOHBIX JEHCTBUN B
U3MEHSIOMIEHCS CUTYaIluy W/WIK MPU OTCYTCTBUU TJIAHUPYEMOTO PE3yJIbTaTa;

e paboTras 1O CBOEMY IUIaHy, BHOCUTb KOPPEKTHBBI B TEKYIIYIO
JESATEIbHOCTh HAa OCHOBE aHalM3a W3MEHEHHM CHUTyallud IS TOJTYy4YeHUs
3aITAaHUPOBAHHBIX XapaKTEPUCTHK MPOTYKTa/PE3ybTaTa;

® YCTaHABIMBATH CBS3b MEXKAY TMOIYYECHHBIMH  XapaKTCPUCTHUKAMHU
MPOJYKTa W XapaKTEPUCTHKAMHU IIpollecca JEATEIbHOCTH W TIO0 3aBEpIICHUU
JeSATEILHOCTH TIpeJiaraTh U3MEHEHHE XapaKTEepPUCTHK Ipoliecca Uil MOTydeHUs
YIIYUIICHHBIX XapaKTePUCTUK MPOAYKTa;

® CBEpATh CBOM JEHCTBUA C IEIbI0 M, IPU HEOOXOJIUMOCTH, UCIIPABISATH
OIMOKU CaMOCTOSITEIBHO.

4, YMeHHE OIICHMBATh TPaBUILHOCTh BBHITIOJIHCHUS Y4YeOHOM 3amadw,
COOCTBEHHBIE BOBMOXHOCTH €€ perieHusi. OOyJaronuiics CMOXET:

® ONpENeNsATh KPUTEPUU TMPABUIBHOCTH (KOPPEKTHOCTH) BBIMOJHEHUS
y4ueOHOM 3a71a4u;

® AHATM3UPOBATH M OOOCHOBHIBATH NPHUMEHEHHUE COOTBETCTBYIOIIETO
WHCTPYMEHTAPUS JUIsl BBIMIOJTHEHUS yueOHOM 3a1auH;

® CBOOOJIHO TIOJIb30BAThCSl BBIPAOOTAHHBIMU KPUTEPUSIMU OIICHKUA U
CaMOOIICHKH, MCXOMAsl M3 1M M HMMEIOIINXCS CPEACTB, pa3iuuas pe3ynbTaT |
CITOCOOBI ICHCTBHI;

® OIICHMBATH TMPOAYKT CBOCH JEATCILHOCTH TIO 3aJaHHBIM W/HJIU
CaMOCTOATENILHO  ONPENENICHHBIM KPUTEPUSM B COOTBETCTBUM C  IIEJBIO
NEeSATEeTLHOCTH;

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

e (ukcupoBarth U aHAJIM3UPOBATh JTUHAMUKY COOCTBCHHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

5. Brnanenue ocHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, TPUHSATHS PEIICHUN
U OCYUIECTBJIICHHS OCO3HAaHHOIO BhIOOpa B Y4YeOHOH U MO3HABaTEIHHOM.
OOyyaromunics CMOXET:



e HaOJIOJATh U aHAJIU3UPOBATH COOCTBEHHYIO YUEOHYIO U MO3HABATEIbHYIO
NEeATEIbHOCTh UM JIEATENIBHOCTh  JPYrUxX  oOydarommxcs B MpoIecce
B3aMOINPOBEPKU;

® COOTHOCUTH peajbHble M IUIAHUPYEMBIC PE3yJIbTaThl WHAUBHUIYaATIbHOM
00pa30BaTEeNbHOM JEATEIHOCTH U JENIaTh BBIBOJIBL;

® [PUHUMATh peEUICHWE B Y4YEOHOW CHUTyalludh M HECTH 3a Hero
OTBETCTBEHHOCTb;

® CaMOCTOSITENIbHO OMpPENENSATh MPUYMHBI CBOErO ycIiexa WJIM Heycrexa H
HAXOAHUTh CIIOCOOBI BHIXO/IA U3 CUTYAIlMH HEYCIIEeXa;

® DPETPOCIEKTUBHO ONPENENsTh, Kakue ACHCTBHS MO PEIICHUI0 Y4eOHOM
3aJaud WM NapaMeTpbl 3TUX JEHCTBUH NpPUBENIN K MOJYYEHHIO HMMEIOIIErocs
IPOAYKTa yueOHOU JAesITeIbHOCTH;

® JCMOHCTPUPOBATh  MPHUEMBl  PETYISIUU  MCUXOPHU3UOIOTUIESCKUX/
AMOIIMOHAIIBHBIX COCTOSIHUH Jis1 JOCTHKEHUA 3 deKxTa ycrnokoeHus (yCTpaHEHHs
HYMOIIMOHAJILHON  HaNps>KeHHOCTH), d(ddexra BoccTaHOBICHUS (OCIa0ICHUS
MPOSIBIICHUI YTOMJICHUS), abdexra aKTHUBU3AIUU (TOBBIIIEHUS
CUX0(U3UOIOTMYECKON pEaKTUBHOCTH).

ITo3naBaTeabHbIe YY ]|

6. YMeHue ompenensTh MOHATHS, CO3AaBaTh OOOOIICHMS, YCTaHABIMBATH
aHaJOTUM, KJIACCU(PUIIMPOBATh, CAMOCTOSITEILHO BBIOUpPATh OCHOBAHUA U
KpUTEpUU 7Sl Kiaccu(uKaIuu, ycTaHABIMBATh MPUYMHHO-CICCTBEHHBIC CBSI3H,
CTPOUTH  JIOTUYECKOE  pacCyKIeHHe,  yMO3aKiioueHue  (MHAYKTUBHOE,
JEAYKTUBHOE, 110 aHAJIOTUH) U JeJ1aTh BbIBOAbL. O0yJaromuiics CMOXET:

® 100MpaTh CJIOBA, CONOJYMHEHHBIE KIIOYEBOMY CIIOBY, OIpPEAEISIOLINe
€ro MPU3HAKU U CBOMCTBA;

® BBLICTPaMBaTh JOTHYECKYIO IIETIOYKY, COCTOSIIYI0 U3 KIIOYEBOTO CIIOBA H
COIOIYMHEHHBIX EMY CIIOB;

® BBICHATH OOLIMII TpHU3HAK JBYX WM HECKOJIbKMX IPEAMETOB WM
SIBIICHUH ¥ OOBICHATH UX CXOJICTBO;

e O0BEAMHATh TPEAMETHI M SBICHUS B TPYMIBl IO OMNPEICICHHBIM
MpU3HaKaM, CPaBHUBATh, KJIAaCCU(MUIIUPOBATH M 00001aTh (PAKTHI U SIBJICHUS,

® BBIICIATH SIBJICHUE U3 OOILEro psijia APYTUX SIBICHUM;

® OMpeAensaTh 00CTOSATENBCTBA, KOTOPBIE MPEANISCTBOBAIN BOSHUKHOBEHHIO
CBSI3M MEXIy SIBICHUSIMH, U3 J3THX OOCTOSITENBCTB BBIICIATH OMPEICIISIONINE,
CIIOCOOHBIE ObITH MPUYMHON JTAHHOTO SIBJICHUS, BBISBISATH MPUYUHBI U CIEACTBUS
SIBIICHUI;

® CTPOUTH PacCykKJeHHE OT OOIMIMX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHHUSIM
Y OT YACTHBIX SIBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;



® CTPOWTH DPACCYKJIEHHUE Ha OCHOBE CpPAaBHEHHs TMPEAMETOB U SIBICHUH,
BBIJICTISISL TIPU ATOM OOIITHE MPU3HAKH;

® y3NaraTth MOJYyYEHHYI0 HHQPOPMAIUIO, MHTEPIPETUPYS €€ B KOHTEKCTE
pelraemMon 3a1auu;

® CaMOCTOSITEIPHO yKa3blBaTh Ha WHGOPMANWIO, HYXIAIONIYIOCS B
IpoBepKe, TMpejJiaraTh W MPUMEHATh CIOCOO0 TMPOBEPKH  JTOCTOBEPHOCTH
uHpopMarnuy;

e BepOanm30BaTh SMOIMOHAIBHOE BIICYATICHUWE, OKa3aHHOE Ha HEro
HUCTOYHUKOM,;

® OOBSICHATH SIBJICHUS, IIPOIIECCHI, CBA3U U OTHOIICHUS, BBISBIISIEMbIE B XO/I€
MO3HABATENILHON U MCCJIEA0BATEIbCKOM JIEATENbHOCTH (PUBOJIUTH OOBSICHEHHE C
U3MEHEHUEM (OPMBI TIPEACTABICHUS; OOBICHAThH, JETAMU3UPYs WIH 000011as;
OOBSCHATH C 33TaHHON TOYKH 3PCHHUS);

® BBIBIIATHP M HA3BIBaTh TPUYUHBI COOBITHS, SIBJICHHS, B TOM YHCIIE
BO3MOXKHBIE /Han0oJiee BEPOSITHbIC MPUUUHBI, BOBMOXHBIE TTOCIIECICTBUS 3a/IaHHOMN
MPUYUHBI, CAMOCTOSATEIBLHO OCYIIECTBIISISI IPUUYUHHO-CIICICTBEHHBIN aHAIH3;

e JieaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHAJIN3a Pa3HBIX TOUEK 3PEHUS,
MOATBEP)KIAATh BBIBOJ COOCTBEHHOW apryMEHTAlME WM CaMOCTOSATEIHHO
MOJTYYCHHBIMH JTAHHBIMHU.

7. YmeHue co3gaBaTh, IPUMEHATh U TIPEOOPA30BBIBATH 3HAKU M CUMBOJIHI,
MOJENM MW CXEMbl JJisi pelmieHus Yy4YeOHbIX W TO03HABATENbHBIX 3ajad.
OOyJaronuncs CMOXKET:

e 0003Ha4YaTh CUMBOJIOM M 3HAKOM TPEAMET W/WIIU SIBJICHUE;

® ONpENeNATh JIOTHUYECKUE CBSI3W MEXIY TMpeAMETaMU W/WIA SBICHUSMH,
0003Ha4YaTh JaHHBIC JJOTUYECKUE CBSI3U C TTIOMOIIBIO0 3HAKOB B CXEME;

® CO03/1aBaTh a0CTPAKTHBIN WK peaibHBIA 00pa3 nmpeamMeTa u/uiH siBICHUS;

® CTPOUTh MOJENBL/CXEMYy Ha OCHOBE YCIOBHUH 3aladdl W/wiM crocoba ee
pelIcHus;

® Co3/aBaTh BepOaJbHBIC, BEIIECTBCHHBIE W MH(POPMAIMOHHBIC MOJECIH C
BBIJICJICHHEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JJIS OMPECIICHHs Criocoda
pEIIeHHS 33]]a4 B COOTBETCTBUHU C CUTYAIIHECH;

e peoOpa3oBBIBATH MOJIEIM C IIEJIbI0 BBIABICHHS OONMX 3aKOHOB,
OTIPECIISIONTUX TAHHYIO MTPEAMETHYIO 00J1aCTh;

® TEPEBOANTH CIOXKHYIO MO COCTaBYy (MHOTOACHEKTHYIO) HH(GOPMAIMIO W3
rpagu4eckoro wWid (POPMATU30BAHHOTO (CHMBOJIBHOTO) TIPEICTABICHUS B
TEKCTOBOE, M1 HA00OPOT;

® CTPOUTH CXEMY, aJTOPUTM JIEHCTBHUS, UCIPABIATH WM BOCCTAHABIMBATH
HEU3BECTHBIM paHEe AJITOPUTM Ha OCHOBE UMEIONIETOCs 3HAHHUS 00 OOBEKTe, K



KOTOPOMY MPUMEHSIETCS AJITOPUTM;
® CTPOUTH JI0KA3aTENIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

® aHaNU3UPOBATH/peIECKCUPOBATh OMNBIT Pa3padOTKU U pealn3aluu
y4eOHOr0o MPOEKTa, UCCIAEAOBAHUS (TEOPETUUECKOTO, SIMIUPUUYECKOT0) HA OCHOBE
MPEIIOKCHHOW TPOOJIEMHONW CHUTYyallMH, TOCTABICHHOW IICM /WU 3aJaHHBIX
KPUTEPHUEB OLICHKU MPOYKTa/pe3ynbTara.

8. CwbicnoBoe uTeHue. O0y4aromuncs CMOXKET:

® HaxoJIUTh B TEKCTE TpeOyemyro HH(OpMaIUIO (B COOTBETCTBUU C LEIIMU
CBOCH JICSATEIIbHOCTH);

® OPHCHTHPOBATHCS B COJACPKAHWU TEKCTa, TTOHUMATh IEIOCTHBINM CMBICI
TEKCTa, CTPYKTYpUPOBATh TEKCT;

® yCTaHaBJIMBATh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITHIA, SBIICHUIA,
IPOLIECCOB;

® PE3IOMUPOBATH ITIABHYIO UCIO TEKCTA;

e 1peoOpa3oBbIBATh TEKCT, «IEPEBOJS» €ro B JAPYryH0 MOJAIbHOCTb,
WHTEPIPETUPOBATH TEKCT (HEXYI0KECTBEHHBIN — yUeOHBIN, HAyUHO-TIOMYJISIPHBIM,
WH(POPMAIMOHHEIH, TeKCT non-fiction);

® KPUTHYECKH OIEHWBATH COJEpKaHUE U (HOPMY TEKCTa.

9. dopmMupoBaHHWE U pa3BUTHUE OKOJOTUYECKOTO MBIIUJICHUS, YMEHUE
IPUMEHATH €r0 B MO3HABATEIbHOM, KOMMYHUKATUBHOM, COLIMAIBHOU ITPAKTUKE U
npodeccuoHanbHONM oprueHTauu. OOyJarOmMICI CMOXKET:

® ONpENEeNsATh CBOE OTHOIICHUE K TPUPOIHON CpeIe;

® AHAJTM3UPOBATH BIUSHUE JKOJOTHUYECKUX (AKTOPOB HA Cpeay OOMTaHUS
YKUBBIX OPTaHU3MOB;

® IPOBOJIUTH TPUYUHHBIA W BEPOSTHOCTHBIA aHAJIU3 DSKOJOTUYECKUX
CUTYyaluu;

® IIPOTHO3UPOBATh W3MCHEHUS CUTYyallUd IIPH CMEHE JEHCTBHUS OJIHOTO
dakTopa Ha JelicTBHE IPYyroro GhakTopa;

® PacIpoOCTpaHATh HKOJIOTHUYESCKHE 3HAHUS M y4aCTBOBATH B MPAKTUUYECKUX
Jiesax 1o 3aIuTe OKPY>KAroIIei Cpebl;

e BBIp@XaTh CBOC OTHOIICHHE K MPHUPOJEC HYepe3 MOJECTH, MPOSKTHBIC
paboThI.

10. Pa3BuTMe MOTHUBAIlMM K OBJIAJICHUIO KYJIBTYpOH aKTUBHOTO
WCITOJIb30BAHUS CIIOBAPEH U APYTUX MOUCKOBBIX crcTeM. OOyJaroIIHiicss CMOXKET:

® OmpeaeNsITh HEOOXOUMBIE KITFOUYEBbIE TTOMCKOBBIC CJIOBA M 3aITPOCHI;
® OCYUICCTBJISTh B3aUMOJECHCTBUE C BJIEKTPOHHBIMU TOUCKOBBIMU
CUCTEMaMH, CIIOBAPSIMH;



e (GopMHPOBATH MHOKECTBEHHYIO BHIOOPKY M3 MOUCKOBBIX UCTOUYHHUKOB
JUTsl OOBEKTUBU3AIUU PE3YJILTATOB MTOUCKA;

® COOTHOCHUTbH MOJYYECHHBIE PE3YJIbTATHI IOMCKA CO CBOEH AEATEIBbHOCTHIO.

KommynukaTuBubie Y'Y/

11. VYmeHue opraHu30BBIBATH y4€OHOE COTPYJHHUYECTBO M COBMECTHYIO
NEeATEIbHOCTh C YYUTEIEM W CBEPCTHUKaMH;, paboTaTh WHAMBUAYAJbHO U B
rpynme: HaxoJIuTh o0Ollee pelieHre M pas3pemarbh KOH(IMKTHI Ha OCHOBE
COTJIaCOBaHMS MO3UIIMKA M ydyeTa UHTEPecoB; GOpMYIUpPOBATh, APTYMEHTHUPOBATH U
oTcTauBaTh cBOe MHeHHE. OOYyHarOIIUIICS CMOXKET:

— OMpEeNeNATh BO3MOXKHBIE POJIM B COBMECTHOM AESATEIbHOCTH;

— UTPaTh ONPEJICTCHHYIO POJIb B COBMECTHOM JCSATEIBLHOCTH;

— NPUHUMATH TO3UIUIO COOCCENHMKA, TOHUMAs TMO3UIMIO JPYroro,
pazinyath B €ro peud: MHEHUE (TOYKY 3pEHHUsl), JOKa3aTeJIbCTBO (apTryMEHTHI),
(haKThl; TUIIOTE3bI, AKCUOMBI, TEOPUH;

— OmpeneniaTh CBOM JEHCTBUSL W JCHUCTBUSL TapTHEpPa, KOTOpbIC
CIIOCOOCTBOBAJIM WJIH MPEMSATCTBOBAIN POJYKTUBHON KOMMYHUKAIIHH;

— CTpOUTh TIO3UTUBHBIE OTHONIIEHUS B  Tpolecce ydyeOHOH
MO3HABATEILHOMN JIEATCIbHOCTH;

— KOPPEKTHO W apryMEHTHUPOBAaHHO OTCTauBaTh CBOIO TOYKY 3pPEHHS, B
JTUCKYCCUU YMETh BBIJBUTATh KOHTPApTryMEHTHI, mepedpa3zupoBaTh CBOIO MbBICIH
(B1aieHre MEXaHW3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
MpU3HaBaTh OIMIMOOYHOCTh CBOETO MHEHHMS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH
ero;

— mpejarath anbTepHATUBHOE pellieHne B KOH(DIMKTHON CUTYAITNH;

— BBIJICTISATH OOIIYIO TOUKY 3pEHUS B TUCKYCCHUU;

— JIOTOBAapWBaThCA O TMpaBWIaX U BoOMpocax Uil OOCYXKIEHUS B
COOTBETCTBHHU C ITOCTABJICHHOU IE€pe]1 IPYIION 3a1a4ei;

— OPraHW30BBIBATH yUeOHOE B3aMMO/JICHCTBUE B TPYMIE (ONMPEACIATh OOIIHIe
LEeJU, PaCIPEACIISITh POJU, JOTOBAPUBATHLCS APYT C APYTOM U T. 11.);

— YCTpaHsATh B  paMKax JMajiora pas3pbiBBl B KOMMYHHUKAIIWU,
00yCJIOBJICHHbIE HEMIOHMMaHUEM/HEMPUSATUEM CO CTOPOHBI COOECEIHMKA 3ajayw,
(bOpMBI UM COAEPIKAHMSI TUATIOTA.

12. YMeHuHe 0CO3HAHHO MCIIOJIH30BATh PEUYEBBIC CPENICTBA B COOTBETCTBUU
C 3aJayel KOMMYHMKAIlMM JUIsl BBIPAXEHUS CBOMX YYBCTB, MBICIEH U
MOTPEOHOCTEW ISl TUIAHUPOBAHUS M PETYJISIMA CBOSH JESITEIBHOCTH; BIAICHHUE
YCTHOM H TIMCBMEHHOW pPEYbI0, MOHOJOTHYECKOM KOHTEKCTHOW PEYBIO.
OOyyaromunics CMOXET:



e oOmpeaeNsITh 3aJady KOMMYHHUKAIIMM W B COOTBETCTBUM C HEH OTOHMpAThH
peUeBbIE CPEACTBA;

e OTOMpATh U HUCIOJB30BaTh PEUYEBBIC CPEJICTBA B MPOIIECCE KOMMYHHUKAIIUU C
JPYTUMH JIFOAMU (UAJIOT B Mape, B MAJIOW IPYIIE U T. [1.);

® TIPEICTaBIATh B YCTHONW WIM TNHCHbMEHHOW (opMe pa3BEpHYTHIA IUIaH
COOCTBEHHOM JIEATEIBHOCTH,

e CcoOJIIOZaTh HOPMBI MyOJUYHON peUH, peTJaMeHT B MOHOJIOTE U JUCKYCCHH B
COOTBETCTBHM C KOMMYHUKATHUBHOM 3aJ]a4U€EH;

® BBICKA3bIBaTh U OOOCHOBBIBATHL MHEHHE (CYKJICHUE) U 3alpaliiBaTh MHECHUE
MapTHEpPa B paMKax JUaJiora;

e [IpUHUMATh PEIICHWE B XOJI€ JAWajora | COIJacOBBIBaTb €0 C
COOCCETHUKOM;

® CO3/1aBaTh IHUCbMEHHBIC «KIUIIMPOBAHHBIC» U OPUTHMHAIBHBIE TEKCTHI C
HCIIOJIb30BaHUEM HEOOXOIMMBIX PEUEBBIX CPEJICTB;

® HCIIOJB30BaTh BepOajbHBIE CpeAcTBa (CpeJcTBa JIOTHYECKOM CBSI3M) IS
BBIJICJICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYILJICHUS;

® UCIOJB30BaTh HEBEepOaIbHBIE CPEICTBA WJIM HarjIsiHbIE MaTepHabl,
MOATOTOBJICHHBIE/OTOOPAHHBIC MOJT PYKOBOJACTBOM YUUTEIIS;

® JleJlaTh OIICGHOYHBIA BBIBOJ O JIOCTHOKEHUM II€IM  KOMMYHMKAIUU
HEMOCPEJCTBEHHO  TIOCJIE  3aBEpIICHUST KOMMYHUKAaTHBHOTO KOHTakKTa U
00OCHOBBIBATH €TO.

13. ®opmmpoBaHwe W  pa3BUTHE KOMIIETEHTHOCTH B  0OJacTH
UCIIOJB30BaHusl HMHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN (nanee —
HKT). O6yuaromuiicsi CMOXKeT:

® I[ICJICHAMNPABJICHHO HWCKaTh M HCIIOJIb30BaTh HHGOPMAIIMOHHBIE PECYpPCHI,

H€O6XOI[I/IMBIC JJI1 pCIICHUSA y‘l€6HBIX H IIPAKTUYICCKUX 3aaa4 C TIOMOIIbIO CPEACTB
UKT;

;

® BBLIOMpATh, CTPOMTH M HCIOJIB30BAaTh aJCKBATHYIO HH(POPMAIMOHHYIO
MOJIEIb JUIsl TIEpeayll CBOMX MBICJICH CPEACTBAMHU €CTECTBEHHBIX U (DOpMaTBHBIX
A3BIKOB B COOTBETCTBUU C YCIIOBUSIMU KOMMYHUKAIIHUH;

® BBIJICIAT, MHGOPMAIMOHHBINA aCHeKT 3aJadd, OIEPUPOBATH JaHHBIMH,
MCIIOJIb30BaTh MOJENb PEIICHUS 3a/1a4H;

® ICMOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTUM (BKJIOYasi BHIOOp aJeKBaTHBIX
3a/1au€ MHCTPYMEHTAIBHBIX MPOrPAMMHO-ANMAPATHBIX CPEICTB U CEPBUCOB) IS
penieHnst THQOPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX yU4€OHBIX 3a/1a4, B TOM YHCJIE:
BBIUKCJICHHE, HATUCAHKE JJOKJIA0B, pedepaToB, Co31aHne Mpe3eHTalui 1 JIp.;

® HCIOJIb30BaTh HH(OPMAIMIO C YUETOM ITHUECKUX U MPABOBBIX HOPM;

® Cco3/aBaTh HH(OPMAIMOHHBIE PECYpPChl PA3HOrO0 THUIMA W JJIS Pa3HbIX



ayauTOpHil, co001aTh THPOPMAITMOHHYIO TUTUEHY U MpaBuila HHPOPMAIIHOHHOM
0€30I1aCHOCTH.

Ilpeomemnuwie:
® UMETh IMPEACTaBICHUS O MaTeMaTHKE Kak O METOJAE [O3HAHUs

JEUCTBUTEIBLHOCTH, MO3BOJISIIOIIEM ONMMCHIBATH M M3y4aTh PEAJbHBIE ITPOLIECCHI U
SBJICHUS;

e paboTaTh ¢ yUeOHBIM MAaTEMATUUECKUM TEKCTOM (@HAJIM3UPOBATh, U3BJIEKATh
HEOOXOUMYI0 HMH(OpPMAIMI0), TOYHO U TPAaMOTHO BBIpaXKaTb CBOU MBICIH C
IIPUMEHEHUEM MATEMAaTUYECKOW TEPMHUHOJIIOTUM W CHMBOJIMKH, IPOBOJUTH
KJaccu(ukanuy, JOruyeckue OOOCHOBAHUS, J0KAa3aTeIbCTBA MAaTEMATUYECKHX
YTBEPKIACHU;

® BJIAJIETh TEOMETPUUECKUM SI3BIKOM; PA3BUTHE YMEHHUS UCIIOJIB30BATh €0 JJIS
ONMCAHUsA IIPEAMETOB OKPYXKAIOLIEro MHpA; PpPa3BUTHE IPOCTPAHCTBEHHBIX
OpEICTaBICHUNA, M300pa3uUTENbHBIX  yYMEHMH, HABBIKOB  TI'€OMETPUYECKHUX
ITOCTPOCHMUI;

® UMETh CHUCTEMAaTHYECKHE 3HAHMS O IUIOCKUX (PUIrypax U HMX CBOMCTBax,
MIPEACTABICHUN O MPOCTEUINNX IPOCTPAHCTBEHHBIX TENaX; Pa3BUTUE YMEHUU
MOJEIUPOBAHUS PEAIBbHBIX CUTyallud Ha A3bIKE TIE€OMETPUH, WCCIEIOBaHUsA
IIOCTPOCHHOW MOJEIN C HMCIOJIb30BAHUEM T'€OMETPUYECKUX IOHATHH U TEOPEM,
anmnapara anreOpbl, pelIeH!s] TEOMETPUUECKUX U IMPAKTUUECKUX 3a/1ay;

® IPUMEHATh W3YyYCHHBIEC MOHATHUS, PE3YJIbTAThI, METOMBI ISl PEIICHUS 3a/1a4
MIPAKTUYECKOIO XapakTepa M 3a1ad U3 CMEXKHBIX AUCUUILIMH C UCIIOJIb30BAHUEM
Opu HEOOXOAMMOCTH CIHPaBOYHBIX MAaTepUajoB, KOMIIbIOTEpPA, IOJIb30BATHCA
OLICHKOM Y MPUKHUJKOMN IIPU ITPAKTUYECKUX pacuérax;

e 00sanaTh HHGOOPMAIIMOHHON U AITOPUTMHYECKON KYJTbTYpPOH;

JUTSL CJIETIBIX U CTA0O0BUASIIIUX O0Y4ArOIIUXCSI:

® BIAJETh MpPaBWJIAMHU 3aMMCH MAaTEeMaTHUYECKUX (OPMYNT U CHEUUATBHBIX
3HAKOB pelibe(PHO-TOUEeUHOM cucTemMbl 0003HaueHuii JI. bpaitns;

® BIAJETh TAKTHIBLHO-0CS3aTEIbHBIM CIIOCOOOM OOCIIEIOBaHUS U BOCIPUSITHUS
penbedHBIX  U300paKEHUM  NPEIMETOB, KOHTYPHBIX  H300pa’keHUM
reOMETPUYECKUX QUTYp U T.I1.;

® yMeTb YMTaThb pelibePHble TpaduKu dIeMEHTapHbIX (YHKIMA Ha
KOOPAMHATHOM IJIOCKOCTH, MPUMEHSTH CIeUaIbHbIe TPUCIIOCOOICHUS IS
penbeHOTO YepUCHUS;

JJIs1 O6yanOHII/IXCH C HApYIICHUAMMA OIIOPHO-ABUI'ATCIILHOIO aIlrapara:
® BIAACTh CIICHHAJIbHBIMH KOMIIBIOTCPHBIMH CpEACTBAMU IMPCACTABICHUA H



aHaJIn3a JaHHBIX U YMCTHb UCIIOJIB30BaTh IICPCOHAJIBHBIC CPCACTBA JOCTYIIA C

YUCTOM ABUTATCIIBHBIX, pCUCABUIATCIIbHBIX 1 CCHCOPHBIX HapymeHI/Iﬁ;

® YMCTDb HUCIIOJb30BATh IICPCOHAJIBHBIC CPCACTBA JOCTYIIA.

BbinyckHuk HayuuTes B 7-9
KJjaccax
(17151 KCTOJIL30BAHMS B
NMOBCEeIHEBHOM KNU3HM U
o0ecreyeHusi BO3MOKHOCTH
YCIEHIHOT 0 MPO0JIKEHUS
oOpa3zoBaHusi HA 0a30BOM

BbInycKHMK MOJTYYHT
BO3MOKHOCTh HAYYUThCH B
7-9 kjaaccax ajs
o0ecrneueHus1 BO3MOKHOCTH
YCHEIHOT0 MPOA0JIKEHUs
oOpa3zoBaHusi Ha 02a30BOM U
YIJIy0JI€HHOM YPOBHSX

YPOBHe)
DJIeMEeHTbI - OmnepupoBaTh Ha 0a30BOM | - Onepuposamy”
TEOPUH MHOKECTB | yPOBHE" TMOHATUSAMU: | HOHAMUAMU.  OnpeoeneHue,
u MHO>XECTBO, AIIEMEHT | meopema, axkcuoma,
MaTeMaTHYeCKOli | MHOXXECTBA, ITOAMHOXKECTBO, | MHOMCECMBO,
JIOTHUKH MIPUHAIICKHOCTD; Xapakxmepucmuku
- 3amaBaTh  MHOJXECTBA | MHOJICECMEd, aIeMeHm
MePEUHUCICHUEM UX | MHOOICEcmaa, nycmoe,
AJIEMEHTOB; KOHeuHoe U  OecKoHeuHoe
- HAXOJOUTh TMEPECEUYCHUE, | MHONHCECBO,
00beIUHEHHE, NOOMHOICECMEO,
MOIMHOKECTBO B | NPUHAONEHCHOCMb,
MPOCTEUIITUX CUTYAIUSX; BKIIOUeHUe, pasencmeo
- omepupoBaTh Ha 0a30BOM | MHOXCECME,

YPOBHE TTOHATHSIMU:
ONpeAeIICHNUE, aKCcuoMa,
Teopema, J0Ka3aTelIbCTBO;

- TNPUBOAUTH TIPUMEPHI U

KOHTPIPUMEPHI IS
TOJITBEPKICHUS CBOUX
BBICKA3bIBAHUU.

- U300paicamv MHOHMCECEA
U OmHOUleHUe MHOMNCECmE C
nomMowbio Kpy2os Jiiepa,

- onpedensams
NPUHAOIENCHOCTb dTleMeHmA
MHOJICecmsy, 00beOUHEeHUIO

U nepeceueruro MHoaicecme,
- 3a0a8amb MHONCECMBO C

nOMOUYbIO nepevucienu
INIEMEHM OB, CJlI06€CHO20
ONnucaHus,

- onepupoeanib NOHAMUAMU.
6bICKA3bleAHUE, UCMUHHOCNb
U JIOIHCHOCMb 6bICKA3bI6AHUA,
ompuyaHue 6blCKCl3b16aHML7,

13)_IGCL " AaJie€ — pacno3HaBaTb KOHKPCTHLIC IIPHUMCPbI 06HII/IX MOHSTUH I10 XapaKTCpHbIM IIPpU3HAKaM, BBIITOJHATH
ﬂeﬁCTBHH B COOTBETCTBUM C ONPCACICHUCM U HpOCTeﬁmHMH CBOMCTBaMU HOH?[TI/Iﬁ, KOHKPCTU3UPOBATh MIPpUMEPaAMU

o011Me OHATHA.

2 3IL€CI> " Jajee — 3HaTb ONMPEACICHUC TIOHATHSA, YMCTh HNOACHATH €TI0 CMBICJI, YMCTb UCIIOJIb30BATh IIOHATHUC U €TO

CBOIiCTBa pyu NpoOBCACHNU paccyxcz:eHI/Iﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a7a4.




onepayuu Hao
BbICKA3LIBAHUAMU. U, UL,
He, YCI0BHble BbICKA3bIGAHUS
(umnauxayuu);

- Cmpoums BbICKA3bI8AHUS,
OMPUYAHUS BbICKA3bIBAHULL.

B noBceqHeBHOM KNU3HH M NIPH U3YYE€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 APYTHUX | UCnoib308amsb MHOM#CECBA,

y4eOHBIX MPEAMETOB.

onepayuu ¢ MHOMXCecmeami,
ux epaguueckoe
npeocmaenenue O
ONUCAHUS PeanbHbIX
npoyeccos u s1671eHUll

I'eomeTpuyeckue
¢urypsi

- OmnepupoBaTh Ha 0a30BOM
ypOBHE MOHSATUSIMU
Tr€OMETPUYECKUX QUTYP;

- U3BJEKaTh WHOOPMAIUIO O
reoOMeTpuYecKux  (urypax,
IPEICTaBICHHYIO Ha
yepTekax B IBHOM BHUJIC;

- MPUMCHSATH JJI PCIICHHS

3aja4 Te€OMETPUUYECKHE
GbakTbl, €ciu YCIOBUSA UX
NPUMEHEHHUS 3aJ]aHbl B SIBHOM
(opwme;

- pewarb  3ajadyd = Ha
HaXO0XKJIeHUE

r€OMETPUYCCKUX BEIIMYHH 10
oOpasiam Wi alropuTMam.

- Onepuposams noHsmuaAMuU
eeomempudeckux ueyp;

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

- NpUMEeHSMb
eeomempudeckue  gaxmol
0151 peuieHust 3a0a4, 8 Mmom
yucie, npeononazaruux
HeCKOJIbKO WA208 PeUuleHuUs;

- Gpopmynuposams 8
npoCmeiuiux cyuasnx
ceolicmea U NPUSHAKU
pueyp;
- 00Ka3b18aMb
2eomempuiecKue




VMEepIHcOeHUs,

- glademv CMAHOAPMHOU
Kiaccugpuxayuen.  NIOCKUX
dueyp (mpeyeonvHuxkos u
YembipEX)y20IbHUKOB).

B HOBCCI[HCBHOﬁ KU3HU U 1P

U U3yYeHUM JPYTUX

OTHOIEeHUA

MpeaMeTOB:
- WCIOJB30BaTh CBOWCTBA | - UCNOIBL306AMb  CEOUCMBA
TCOMETPHUYECKUX (QUTYD VI | 2eomempuieckux ueyp 0ns
peIICHUsT THIOBBIX  3ajad, | pelteiis 3a0au
BO3HHMKAIOIIUX B CHUTYAIUAX | APAKMUYECKO20 XapaKmepa
MOBCEAHCBHON JKU3HHM, 3a1a4 | U  3a0ay U3  CMEMNCHBIX
MPAKTUYCCKOTO COMCPKAHUA. | OUCUUNIIUH.
- OmnepupoBath Ha 0a30BOM | - Onepupogams NOHAMUAMU.
ypOBHE MOHATHUSIMU: | pageHcmeo ¢hueyp, pashbvie
paBeHCTBO (UTYp, paBHBIC | ucypesi, PaseHcmeo
burypsl, PaBEHCTBO | Mpey2oibHUKOS,
TPEYTOJIbLHUKOB, NapaiieibHoCms — NPAMbIX,
napauIeIbHOCTD NPSIMBIX, | REPREHOUKVISAPHOCb
HEPIICHIUKYIIPHOCTD NPAMbIX,  Yeabl — MedHCOy
MPSAMBIX, YTJIBI MEXTY | npAMbIMU,  NEPNEHOUKVIAPD,
NPSIMBIMU,  TICPIICHAUKYJISIP, | HAKIOHHAS, npoeKyus,
HaKJIOHHAS, TIPOCKITHS. nooobue @ueyp, noodobHvie
dueypul, nooobOHbvlIe
mpey20ibHUKU,
- NpuUMeHAmb  Meopemy
Daneca u meopemy 0
NPONOPYUOHATLHBIX
ompeskax npu  peuleHuu
3a0ay;
- xapakmepu3068amo
83AUMHOE  PACNOJIOJNCEHUE
nPAMOU U OKPYICHOCMU,
08YX OKPYIHCHOCMELL.

B noBcegHeBHOM KU3HU U 1P
NpeMETOB:

U U3yYeHUM JPYTUX

- UCIOJIb30BaTh OTHOIICHUS
JUISL PEUIEHUs MPOCTEUIINX
3aJa4,  BO3HUKAKOIIMX B
pEanbHOM KU3HU.

- UCNOIL306AMb OMHOUEHUS
0 peuienus 3a0ay,
BO3HUKANOWUX 6 pPeanbHOll
IHCUBHU.




N3mepenus u
BbIYMCJICHUS

- BbINoJgHATE  HU3MEpEeHUue
JUIMH, PAacCTOSIHUM, BEIWYUH
YIJIOB, Cc ITOMOIIIBIO
MHCTPYMEHTOB TUTSE
W3MEpPEHUH JTUH U YTJIOB;

- PUMEHSTh hopMyIIBI
nepuMeTpa,  IUIOAad |
00BEMa, IUIOIIA U
MOBEPXHOCTHU OTJICILHBIX
MHOTOTPaHHHUKOB npu
BBIUMCJICHUSAX, KOI'Ja BCE
JTAHHbIE UMEIOTCSI B YCJIOBUH;
- MIPUMEHATh TEOpEMY
[Tudaropa, 0a30BbIC
TPUTOHOMETPUYECKHUE
COOTHOIICHUS JUTST
BBIYHCIICHUS JUIMH,
pacCTOAHUN, IUIOIIAAEH B
MPOCTEUIIMNX CITyYasiX.

-Onepuposamsb
npeocmasieHusmMu o ONuHe,

niowaou, 00véme Kax
genuyunamu.  Ilpumensmo
meopemy TIughazopa,
dopmynvl niowaou, o6véma
npu peutenuu
MHO20UIA208bIX  3a0a4, 8
KOMOpbIX He 6ce OaHHble
npeocmasieHvl  SA6HO, A
mpeoyom 8bIYUCTEHUL,
onepuposamu bonee
WUPOKUM KOJIUYeCE8OM
dopmyn  Onunvi, niowaou,
00véma, BLIYUCTAMND
Xapaxkmepucmuku
KOMOUHayul Queyp
(oKpysrcHOCmeEll u
MHO20)20/IbHUKOB)
BLIYUCTIAMD paccmosHus
medncoy Quzypamu,
NpUMEHAMb
Mpu2oHoMempuiecKue

Gopmynvl Ons evivUCIEHUL 8
bonee  CHOJCHBIX — CYYASX,
npo8oOUMb BbIYUCICHUS HA
OCHOBe pPABHOBENUKOCMU U
PABHOCOCABNICHHOCMIL,

- nmposooumsv  mpocmvie
BbIYUCACHUS HA O0OBEMHBIX
menax;

- popmynuposams 3a0aqu Ha
8blUUCTIeHUe ONUH, Naowaell
U 00vEMO8 U peuams ux.

B nmoBcegHeBHOM KU3HU M NIPU U3YYEHHH APYTUX

npeJIMeTOB:

- BBIYHUCJIATH PACCTOAHHA Ha
MCCTHOCTH B CTAaHAAPTHBIX

CUTyauusax, IUIOMAOM B
IIPOCTENIINX ciy4asx,
OpUMEHATH  (GOpMyNlbI B
IIPOCTEUINNX CUTyalUsiX B

MMOBCEIHEBHOM KU3HU.

- NPOBOOUMb BLIYUCTIEHUS HA
MecmHoCmu,

- npumeHsmsb Gopmynvl npu
BLIYUCTICHUSIX 68  CMEJCHBIX
yuebHbIX — npedmemax, 8
OKpyofcarowe
0elicmeumenbHoOCmu.




I'eomeTpuyeckue
MOCTPOCHUS

- M3o0OpaxaTb  THIIOBBIC
1I0ckue GUrypsl 1 GUTypsl B
MPOCTPAHCTBE OT PYKH H C
MIOMOIIHI0 HHCTPYMEHTOB.

- H3zo6pascams
eeomempudeckue guzypvi no
MeKCMoB8OMY U CUMBOJIbHOMY
ONUCAHUIO;

- Cc80000HO onepuposamsb
yepmeHCHuIMU
UHCMpyMenmamu 8
HECJIONCHBIX CIYUASX,

- BbINOAHAMbL NOCMPOEHUS
Mpey201bHUKO8, NPUMEHAMb
omoenvHble Memoovl
NOCMpOeHUll  YupKyiem u
JUHEUKOU U Npo8ooUmb
npocmetiuiue UCCIe008aAHUS
yuCIa peuerull;

- usobpadicamv  Munogvie
nJioCKue Queypol u
0OveMHble mena ¢ NOMOUbIO
npocmeuux
KOMNbIOMEPHbIX
UHCMPYMEHMO8.

B nmoBceagHeBHOM KM3HU M NIPU U3YYECHUH APYTHX

npeaMeTOB:

- BBIIOJHATH POCTEHIIIHE
MIOCTPOCHUS HA MECTHOCTH,
HEOOXOJUMBIE B peajJbHOU
KU3HU.

- BbLINOJHAMb HNpOCMmeluue
HOCMPOeHUsL HA MEeCMHOCMIUL,
HeoOXo0uMble 8 PeanbHoll
HCUBHUL,

- oyeHusamv  pasmepol
PeanbHbIX 00vbeKmos
OKpYHCaouieco Mupa.

I'eomeTpuyeckue
npeodpa3oBaHus

= Crpourts burypy,
CUMMETPUYHYIO JAHHOU

¢durype OTHOCUTEIBHO OCH U
TOYKH.

- Onepuposamv nowsmuem
0BUIICEHUS. u
npeobpazosanus  noooous,
elademv npuémamu
noCmpoeHust Queyp c
UCNONBL308AHUEM  OBUNCEHUL
u npeobpazosanuti no0oousl,
NpUMeHsMb NOJyYeHHble
3HAHUSL U ONBIM NOCMPOEHUL
8 CMEJICHbIX npeomemax u 8

Peanvhblx cumyayusx
OKpYIHCaoOuleco Mupa,

- cmpoums dueypy,
NnOO0OHYI0 OaHHOU,

NOJIb308AMbCS  CEOUCMBAMU




nooobus 0asi 000CHOB8AHUA
ceoticme gueyp;
- npuMeHamb  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;

- pacrno3HaBaTh
CUMMETpUYHbIE (QUIYypHl B
OKPY>KaIOIlIEM MUDE.

- npuMeHaAmb  C80UCMEa
O0BUMCEHUU U  NPUMEHAMb
nooobue 01 noCmpoeHutl u
BbIUUCTICHU.

BexTopsl u
KOOPIAUHATHI HA
IUIOCKOCTH

- OnepupoBaTh Ha 0a30BOM
YPOBHE IIOHATUSMU BEKTOP,
cymMma BEKTOPOB,
IIPOM3BEACHUE BEKTOpa Ha
YUCIO,  KOOpPAWHATBI  Ha
IIJIOCKOCTH;

- OIpenensiaTb NPUOIUKEHHO
KOOpAMHATBI TOYKH 1O €€
HN300paKEHUIO Ha
KOOPJAMHATHOMW MJIOCKOCTH.

- Onepupoeamb NOHRAMUAMU

BEKMOp, CYMMA, PA3HOCHb
BEKMOPO8, npouseeodeHue
BEKMOpPA HA YUCTO, YOIl
MexHcoy seKmopamu,
CKasipHoOe npouszseoenue
BEKMOPOB, KOOPOUHAMbBL HA
NAOCKOCMU, KOOPOUHAMbl
seKkmopa,

- BbINOAHAMb OCUCmEUsi HAO
8eKmMopamu (crooicenue,
sbIYUMAHUE, YMHOJNCCHUE HA
yucno), BLIYUCTIAMb
CKansApHoe — npouseeoeniie,
onpeoensims 6 NPoCMeuuux
CYUasix yeon MexHcoy
BEKMOpaMU, BbINONHAMb
PpasnodiceHue  6eKmopa  Ha
cocmasnsowue, NPUMEHsMb
HOJTYYeHHbLe SHAHUS 8
Qusuxe, NOJIb308AMbCS
Gopmynoi BbIYUCTICHUS
paccmosiHus MexHcoy
MOYKamu NO  U36ECIMHbIM
KOOPOUHAMAam,
UCNONL306AMb  VPABGHEHUS

Queyp ona pewenus 3a0au;

- NpUMEHAMb GeKmopvl U
KOOpOuHamol OJisl peuleHusl
2eomMempuieckux 3a0ay Ha
BbIUUCTEHUE ONUH, V2Tl08.




B noBcetHeBHOM KM3HU M NIPU U3YUYECHUHU APYTUX

MpeIMeTOB:

- 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
pa3sBUTUS MaTEMaTUKU Kak
HayKH;

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

- MMOHUMATh
MAaTEMATUKH B
Poccun.

OTACIIbHBIC

pOJIb
pa3BUTUHU

- Xapaxmepuzoeamv 6K1A0
8bI0AIOUWUXC MAMEMAMUKOB
8 pazsumue Mamemamuxy u
UHBIX HAYYHBIX obaacmell;

- NOHUMAMb ponb
mamemamuku 6 pazeumuu
Poccuu.

MeToanl
MaTeMaTHKH

- BeiOupares noaxoasmuit
W3YYECHHBIN METO/I st
PELIEHUN W3YYCHHBIX THUIIOB
MaTeMaTHYECKHUX 3a]1a4;

- MIPUBOJIUTH MIPUMEPHI
MaTeMaTHYECKUX
3aKOHOMEPHOCTEUN B
OKpYKarolen
JNEUCTBUTEILHOCTH u
MPOM3BEICHUSAX UCKYCCTBA.

- Hcnonvsys
Memookwl,
00KA3amenbCmeo,
BbINONHAMb ONPOBEPIHCEHUE,
- ebloupameb  U3YVUEHHbIE
Memoobl U Ux KOMOuHayuu
0151 peuienus
Mamemamuyeckux 3a0ay,

- UCNONBL308aMb
mamemamuyeckue — 3HAHUS
ol ONnUCaAHUs
3aKoHOMepHOCmell 8
OKpyofcarowe
oelicmeumenbHoCmu u
NPOU3BEOeHUSAX UCKYCCMBA,

- npumeHsmb npocmeniuiue
npocpammusie cpeocmea U
INeKMPOHHO-
KOMMYHUKAYUOHHbIE
cucmembvl  npu  peuleHuu
Mamemamuieckux 3a0au.

U3yUeHHble
npo8ooUmbs




COAEPXKXAHUE YYEBHOI'O HPEIMETA «I'EOMETPUS»

JIeMEeHTbI TEOPUH MHOKECTB U MATEeMaTHYeCKOU JIOTUKH

Cornmacio ®I'OC ocHoBHOro 001Ier0 00pa3oBaHMsl B KypC MaTeMaTHKU
BBeJIeH paszjen «Jloruka», KOTOpBIM HE MpeArnojaraeT JOMOJHUTEIbHBIX YacOB Ha
U3YYEeHUU W BCTPAMBAETCs B pa3MYHbie TEMbl KypCOB MaTeMaTUKU U
npeaBapsieTcsi 03HAKOMJICHHEM C 3JIEMEHTAaMU TEOPUU MHOKECTB.

MHoxecTBa M OTHOLLICHUS] MEXKAY HUMHU

MHOXECTBO, Xapakmepucmuuyeckoe CEOUCMB0 MHOMICECMBd, SIEMEHT
MHOKECTBa, nycmoe, KOHeuHoe, OeckoHeuHoe MHoxcecmeo. IloAMHOXKECTBO.
OTHOLLIEHUE TPUHAJIEKHOCTH, BKJIKOYCHHS, PABEHCTBA. DJIEMEHTHI MHOKECTBA,
CIOCOOBI 3aJlaHUsI MHOXKECTB, PACHO3HABAHUE NOOMHONCECME U IJeMEeHMO8
NOOMHOIHCECME C UCNOIb308AHUEM KPY208 Jiliepa.

Onepauuu HAlX MHOKeCTBAMH

[lepeceuenne u oOOBEAMHEHUE MHOXECTB. PasnHocmbv  MHOdMCEcms,
odononHenue Muodcecmea. HMumepnpemayus onepayuti HAO MHOICECMBAMU C
nomowwbio Kpy2o8 Juepa.

JJIeMEeHTbI JIOTUKHU

Onpenenenue. YTBepxkAcHUS. AKCMOMBI M TeopeMbl. JlOKa3aTenbCTBO.
JlokazarenbCcTBO OT MNpOTUBHOTO. Teopema, oOpaTHass naHHou. Ilpumep wu
KOHTPIPHUMED.

Bricka3biBaHus

NCTUHHOCTL MW JIOKHOCTh  BbICKa3bIBaHWs. (ClodicHble U npocmovle
svickazvieanus. Onepayuu HAO BbICKA3bIBAHUAMU C UCHOTIL30BAHUEM TIOSUYECKUX
CBA30K: U, UL, He. Y Cll08Hble 8bICKA3bIBAHUSL (UMNIUKAYUL).

I'eomerpuyeckue Gpurypsl

Durypbl B reOMeTPUM U B OKPY/KAKOIIEM MHpe

I'eomerpuueckas durypa. dopmupoBaHUE MPEICTABICHUIN 0
METaIpeAMETHOM MOHSATUHU «PUTYpay.

Touka, nWHHA, OTpPE30K, MpsAMas, JIyd, JIOMaHas, IUIOCKOCTb, YTOJI,
OucceKkTpuca yria u €€ CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cummetpusi reomerpuueckux ¢uryp. LleHTpanbHas cumMmerpus
reOMETPUYECKUX (Uryp.

MHOroyrojbHuKH

MHOroyronbHuK, €ro 2JJeMEHTBl W €ero cBoucTea. Pacno3HaBanue
HEKOTOPBIX MHOTIOYI'OJIbBHUKOB. Bbvinykivie U HEEbINyKIble MHO20Y201bHUKU.
[IpaBriIbHBIE MHOTOYTOJIBHUKHU.



Tpeyronbuuku. Beicota, wMeanana, OuCCEKTpHca, CpEAHSS  JHHHS
TpeyrojibHUKa. PaBHOOEAPEHHBIH TPEYroJIbHUK, €ro CBOMCTBA M TPU3HAKU.

PaBHOCTOpOHHMY TPEYTOJIbHUK. [IpssMOYTOIBHBIN, OCTPOYTOJIbHBIM,
TYHNOYTOJIbHBIN TpEYroJbHUKH. BHemHue yriel TpeyroibHuka. HepaBeHCTBO
TPEYTOJIbHUKA.

Yerbipéxyronpuuku. [lapamienorpamMmm, poM0, NMpsSMOYTOJBHUK, KBajapar,
Tpanenusi, paBHoOenpeHHas Tpanerus. CBoiicTBa M MPU3HAKU MapajuiesiorpaMma,
pomOa, MpsMOYTOJILHIKA, KBaJpaTa.

OKpy:XHOCTB, KPYT

OKpy>XHOCTb, KPYI', HX 3JIEMEHTBHl U CBOMCTBA; LEHTPAJIbHbIE U BIHCAHHBIC
yrasl. KacaTtenbHas u cekywjas K OKPYXKHOCTH, ux ceoucmea. BHHCaHHbBIE U
OIMCAaHHBIE OKPYXHOCTU JJISl TPEYTOJIBHUKOB, YemblpEéXy20abHUKO8, NPAGUNbHBIX
MHO20)20/IbHUKOS.

I'eomeTpuyeckue Gurypnl B NPOCTPAHCTBE (00bEMHDbIE TeJI1A)

Mnuocoepannuk u ez2o snemenmol. Hazeanusi MHO202paAHHUKO8 C pPA3HBIM
noJloJceHuem u Koauvecmeom 2pawueti. IlepBUUHbIC MPEICTaBICHUS O MUPaAMUIE,
napajuienenunesae, npusMe, chepe, mape, NWIMHAPE, KOHYCE, MX dJEMEHTaX M
MPOCTEUIINX CBOMCTBAX.

OTHoLICeHUS
PaBencrBo ¢uryp
CBoMCTBA paBHBIX TPEYTONBHUKOB. [ [pM3HAaKK paBEHCTBA TPEYTOJIBHUKOB.

IHapajuie1bHOCTH NPAMBIX
[Ipu3Haku U CBOMCTBA MapajUIebHBIX NPSAMBIX. AKcuoma napaiieibHocCmu
Eexnuoa. Teopema @aneca.

IlepnenauKyasipHble NpsiMble

[Ipsmont  yrous. Ilepnenaumkynssp K npsmoil. HaknoHHas, npoeKuus.
CepenuHHbI  TEpOEHAUKYIsIp K  oTpe3ky. Ceoucmeéa u  npuzHaku
NepneHOUKYIAPHOCIU.

Iloooobue

IIponopyuonanvuvle ompesxu, nooooue gueyp. lloooonvle mpeyeorbHUKuU.
Ilpuznaxu nooobus.

B3anMHoe pacnosio:keHue mpsiMOi U OKPYKHOCTH, 08YX OKPYIHCHOCHELL.

HN3mepeHnsi 1 BBIYUCIECHUSA

Beauunnsbl

[Tonstne BenmnuuHbl. [nuHa. W3mepenue mimvHbl. EAMHULBI M3MEpEeHUS
nnvHbl. Bennunna yrna. ['pagycHas mepa yria.

[lonsTe o momamu miockoi ¢urypel U e€ cBoicTBax. M3mepenue
mromaaen. EMuHUIbBI n3MepeHus IOmaau.



[IpencraBnenue 06 00bEMe U ero cBoiicTBax. 3mepenune o0béma. Equnuiibt
U3MepeHusi 00bEMOB.

N3mepenus u BoIMcICHAS

WHCTpyMEHTHI Ul U3MEPEHUN U NOCTPOEHUMN; M3MEPEHUE U BBIYMCIICHUE
yIJI0B, JAJIUH (paccTosiHui), miomaneil. Tpuronomerpudyeckue (GpyHKIHUU OCTPOIoO
yria B IPSIMOYTOJIBHOM TPEYTOJIbHUKE Tpuconomempuueckue (QyHKyuu mynozo
yena.  BpluuciieHME — DJIIEMEHTOB — TPEYrOJBHUKOB € HCIOJB30BaHUEM
TPUTOHOMETPUYECKUX  COOTHOWIEHWWA. DOopMysbl IUIOHMIAAM  TPEYTOJIbHHUKA,
napajuieiorpaMMa M €ro 4YacTHBIX BHJOB, (DOPMYJBI JIJIUMHBI OKPYXHOCTH U
wiomanu kpyra. CpaBHeHHe W BbluucieHue miomiaaei. Teopema Iludaropa.
Teopema cunycos. Teopema Kocunycos.

Paccrosinus
Paccrosinue wMexay Toukamu. PaccTossHue OT TOYKM JI0 TPSIMOIA.
Paccmosinue mesncoy ghueypamu.

I'eomeTrpuyeckue NoCTpoeHU

I'eomeTpuyeckne MOCTPOEHUs I WUIFOCTPALUU CBOWCTB I€OMETPUYECKUX
uryp.

NHCTpyMEHTBI 111 NOCTPOCHHMW: UUPKYJIb, JIMHEWKA,  YTOJbHHUK.
Ilpocmetiwue nocmpoenusi yupkyiem u JIUHEUKOU: NOCmpoeHue OUCCeKmpucol
yena, nepneHOuKyIApa K npsamou, yeid, pagHo20 OAHHOMY,

Ilocmpoenue mpey2onbHuUKo8 no mpém CmopoHam, 08YM CMOPOHAM U Yy
MedHcOy HUMU, CMOPOHE U 08YM NPUNEHCAWUM K Hell Y2IaM.

lenenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomeTpuuyeckue npeodpa3zoBaHus

IIpeoGpazoBanusi

[Tonsitue mpeoOpazoBanus. [IpencraBneHue o MeTanpeIMETHOM MOHSITHH
«mpeobpazoBanue». [looobue.

JABuxennst
OceBasi U ULEHTpaJbHAsE CUMMETPUS, NOBOPOM U NAPAJLIENbHbIU NePeHOC.
Kombunayuu osusicenuti Ha niockocmu u ux c8oticmad.

BeKkTOopbl 1 KOOPAMHATBI HA IVIOCKOCTH

BekTopsl

[TonsTue BekTOpa, AEWCTBUS HAJ BEKTOpPaMH, MCIIOJIb30BAHUE BEKTOPOB B
busuke, pasznooicenue 6eKmopa Ha coOCMAasIAIOWUe, CKAIAPHOE NPOU3BeOeHUE.

Koopaunarel
OCHOBHBIEC TIOHSITHSI, KOOPOUHAMbBI BEKMOPA, PACCMOSIHUE MEHCOY MOUKAMU.
Koopounamwi cepeounsvt ompesxa. Ypasuenus gueyp.



IIpumenenue 6exmopoé u Koopouwam Ol peweHus NpoCmetuiux
2eomempuiecKux 3a0adu.

Hcropust MaTeMaTUKH

Bo3nuknosenue mamemamuxu kax nayku, omanwt e€ pazsumusi. OcHosHbvle
paszdenvl mMamemamuru. Beloarowuecsa mamemamuxku u ux 6K1A0 6 pazsumue
HAayKu.

llosgnenue  memooa Koopounam, NO380IA0UE20 nepegooumby
eeomempuyieckue oovekmol Ha A3bIK aneeopwl. P. Jlexapm, I1. @epma. [Ipumepol
PA3TUUHBIX CUCTEM KOOPOUHAM.

Om 3emneodenuss xk ceomempuu. Ilugacop u eco wkona. @anec, Apxumeo.
IInamon u Apucmomens. [locmpoenue npaguibHblx MHO20Y204bHUKO0G. Tpuccexyus
yena. Keaopamypa xkpyea. Yoeoenue kyoa. Hcmopusa uucna w. 3o10moe ceyenue.
«Hauanay» Eexnuoa. JI Dunep, H.U.Jlobauesckuii. Hcmopus namozo nocmynama.

l'eomempus  u  uckyccmgo.  I'eomempuueckue  3aKOHOMEPHOCHMU
OKpYHCaowe2o mMupa.

Acmponomus u eceomempus. Ymo u xax y3uanu Aumaxcacop, Spamocgher u
Apucmapx o pazmepax Jlynwl, 3emnu u Connya. Paccmosinus om 3emau 0o JlyHwl u
Connya. Hzmepenue paccmosinua om 3emau 0o Mapca.



TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O TIPEJIMETA «I'EOMETPUSD»

TeMarnueckoe IJIAHUPOBAHUE PEATU3YET OJWUH W3 BO3MOXKHBIX MOAXOJOB K PACHPEACIICHUI0 M3y4yaeMOro Marepuala
auHuM yuyeOoHo-Meroanueckux komiuiekcoB (YMK) «['eometpus» (aBtopsi: Atanacan JI.C., byry3zos B.®., Kagomues C.b. u

ap.).
7 KJacc
Howmep rnasel/ Hanmenosanne OCHOBHOE COJIEpKAHUE KommuecTBo
naparpadga riaBbl/maparpada 4acoB
I'maBa [ HauanpHble reomeTpuyecKre CBEACHUS 13
1,2 [Ipsimas u otpe3ok. Jlyu | 'eomerpuueckass  ¢urypa. DopmMupoBaHHE  MPEACTABICHUA O 3
U yTOJ METaIpEeIMETHOM TOHSATUU «PUTYpay. Touka, JIMHUA, OTPE3OK,
3 CpaBHEHHE OTPE3KOB H | MpsIMas, JyY, IUIOCKOCTh, YToJl, OUCCEKTpHca yriia U e€ CBOICTBA BU/IbI 1
YIJI0B yriioB Ilonarue Benmuunbl. J[imHa. M3mepenuwe puHbl. EnWHULBI
4,5 M3mepenne 0Tpe3KoB. u3MepeHus JuMHbl. Bemnumna yrma. I'pamycHas wepa  yria. 4
V3mepenue yrios NHCTpyMEHTBI 1711 U3MEPEHUM, U3BMEPEHUE U BBIYKMCIICHUE YTJIOB, IJIMH
6 [leprenauKyIspHbIe (paccrostauit). Ilpsimoit yroi. [lepnenaukynspusie npsmeie. Ceolicmaa 3
IpSAMEIE U NPUZHAKY NEPHEHOUK)IAPHOCIU.
Perenue 3amau Bosznuknosenue mamemamuxku Kak HAyKu, Omanvl €€ pa3eumusl. 1
KontponbHas padorta Ne 1 OcHosnvie pazoenvt mamemamuxku Om 3emiedenusi K 2eoMempuu. 1
«Hauanay Eexnuoa.
I'naBa II | Tpeyronsunku 17




1 IIepBrIit npusHak | TpeyronpHuku. CBOWCTBA paBHBIX TPEYroOJAbHUKOB. IIpu3Haku 3
paBEHCTBA paBEHCTBA TPEYTOJIbHUKOB. Teopemsl. Jloka3aTenbCTBO.
TPEYTOJIbHUKOB [lepniennuxynsip k npsimMoi. HakiionHast, mpoekiusi. BeicoTa, Mennana,

OuccekTpuca TpeyrojbHUKa. PaBHOOENPEHHBIN TpPEyrojJbHUK, €ro
cBolcTBa. PaBHOCTOpOHHUIN TpeyrojibHUK. OKPYKHOCTh, €€ SJIEMEHTbI
n cBoucrBa. Omnpenenenue.  YtBepxaeHus. ['eomerpuueckue
MOCTPOCHUS JJIsl WIUTFOCTPAIlMU CBOMCTB T€OMETPUUECKUX (DUTYD.
NHCTpyMEHTBI Uil TOCTPOCHHW: LMPKYJb, JMHEWKA, YTOJbHUK.
Ilpocmetiwiue nocmpoenusi yupxkyrem u JUHEUKOU: NOCMPOEHUE
ouccekmpucel yena, NepneHouKyIsApa K NpAMOU, Yyeld, pPAaeHO20
OAHHOMY.

2 Menuanbl, OHMCCEKTPUCHI 3
Y BBICOTHI TPEYTOJIbHUKA

3 Bropoit U TpeTUi 4
MPU3HAKH paBEHCTBA
TPEYTOJbHUKOB

4 3agauu Ha NOCTPOCHHE 3

Pemenwne 3amau 3

Kontponbnas pabora Ne 2 1

I'aBa I1I [TapajutenpHble NPsSIMbIE 11

1 [Ipu3Haku [TapayutennbHOCTE TIpsAMBIX. [Ipu3Haku W CBOMCTBA  MapajIeIbHBIX 3
NapayieIbHOCTH  JIBYX | IPSAMBIX. AKCUOMBI. Axcuoma napanirervhocmu Eexiuoa. Teopema,
TIPSIMBIX oOpatHast naHHOW. JlokazatenbcTBO OT mpoTtuBHOTO. Cgoticmea u

2 AXcrHoMa MapaiuleabHBIX | HPUSHAKU NEepReHOUKyIapHocmu. Buloarowuecs mamemamuku u ux 5

IMPAMBIX

éknad 6 pazeumue Hayku. H.U.Jlobaueseckui. Hcemopus namoeo




Pentenue 3amau nocmyaama. 2
Kontponbshas paborta Ne 3 1
I'naBa IV CooTHOIIEHUSI MEXAY CTOPOHAMH U YIIaMU TPEYTroJbHUKA 20
1 Cymma yriIoB | BHemHue yrabl TpeyrojapHHKA. lIpsAMOYyronbHBIN, OCTPOYTOJIBHBIM, 2
TPEyroJbHUKa TYNOYTOJIbHBIN TPEyTrOJbHUKH. PaBHOOEIPEHHBIN TPEYTrOJbHUK, €ro
2 CooTHomleHnss ~ Mexnay | mpu3Haku. HepaBeHcTBO  TpeyrosibHuka. IIlpu3Haku  paBeHCTBa 3
CTOPOHAMH M  yIjJaMH | TPEYroJbHUKOB. PaccTosiHue Mexy Toukamu. PaccrosiHue oT TOUKH 10
TpEyrojbHUKa npsamoil. Paccmosnue mexcoy ueypamu. Ilocmpoenue mpey2onbHUKos
Pemenue 3aau no mpém CmopoHam, 08yM CHOPOHAM U Velly MeHcOy HUMU, CIMOPOHE U 2
Kontponrnas padota Ne 4 O8YM NPUTENCAWUM K HEll Y2NaM. 1
3 [IpsiMmoyrosibHbBIE 5
TPEYTOJIbHUKU
4 [TocTtpoeHue 2
TPEYrojbHUKa IO TpPEM
dJIEMEHTaM
Pemenue 3amau 3
KonTtpoasnas paborta Ne 5 1
IToBTopenue. Pemenue 3amay. MitoroBast KOHTposibHast paboTa 7
Htoro 68
8 kiacce
Howmep rnaBel/ | HammeHoBanue riaBbi/maparpada OcHOBHOE coJiepKaHuE KonnuectBo

naparpacda
I'maa V YeThIpexyroabHUKH
1 MHOroyroJibHUKH MHOroyroipbHUK, €ro 3JIEMEHThI M €ro CBOMCTBA.
2 [Tapannenorpamm u Tpaneuus Jlomanas. Pacno3naBanue HEKOTOPbIX




3 | [IpssMoyrosibHUK, poMO, KBaJIpaT MHOTOYTOJIbHUKOB.  Bulnykivle U He8bINYKible 4

Pemenue 3amau MHO20)20bHUKU. YeThIpexXyTroJbHUKHY. 1

Kontponbnas padora Ne 1 [Tapannenorpamm, pomM0, IPAMOYTOJIBHUK, KBaJIpar, 1
Tpanenuusi, papHoOenpeHHas Tpanerus. CBoiicTBa H
MPU3HAKU napajJienorpamma, pomoa,
MpsSIMOYTOJIbHUKA, KBajapara. (OceBas CUMMETpUS
reomerpudeckux Quryp. lleHTpanbHass cuMMeETpuUs
r€OMETPUYECKUX (UTyp.

I'naBa VI [Inmomanne 14

1 ITomaas MHOTOYTOJIbHUKA [lonsiTue o miomamu TUIOCKOW Qurypsl u eé 2

2 IInomanu napajiesiorpaMmma, | cBorucrtBax. M3mepenue muiomanend.  EnuHMIBI 6

TPEYTrOJbHUKA U TPaNeIuu u3mepeHus iomanad. CpaBHEHUE M BBIYHCICHHE

3 Teopema [ludaropa wiomane. HWHCTpyMeHTBI UIi  W3MEPEHUM W 3

Pemenue 3amau MTOCTPOCHUM; U3MEPEHUE Y BBIYKCIICHUE TUIOIIAJICH. 2

Kontponrnas padota Ne 2 DopmyibI Iomaim TPpEYroJbHUKA, 1
napajuiesiorpaMMa M €ro 4acTHBhIX BHAOB. Teopema
[Tudaropa. Illkona I[lughazopa.

I'maBa VII [TogoOHBIE TPEYTrONBHUKU 19
1 Onpenenenue nofo00HbIX | [Iponopyuonanvuvie ompesxku, nooobue gueyp. 2
TPEYTrOJILHUKOB Ilooo6nbie mpeyeonvruxu. Ipuznaxu nooodous.

2 [Tpuznaku nofoOust | Cpenusast nuHUs TpeyroibHuka. Teopema Daneca. 5

TPEYTOJILHUKOB Jenenue ompesxka 6 dannom omuowenuu. Ilonarue
KonTpoasnas padora Ne 3 npeoOpa3oBaHus. IIpencraBnenue 0 1
3 [Ipumenenue moxoous K | METAalIpeAMETHOM  TOHATHH  «IIpeoOpa3oBaHUC). 7
JI0Ka3aTeabCTBY TEOpEM u | [looobue. TpuroHomerpudyeckue (QyHKIUH OCTPOTO
PEIICHHUIO 33139 yTriia B IPsIMOYTOJILHOM TpPEyTroJibHHUKE. Briuncienne
4 CooTHOILIEHUS MEXIYy CTOpOHaMmu | JIEMCHTOB  TPECYTrOJbHMKOB C  MCIIOJb30BAHMCM 3
u yriamu IPSMOYTOJNBEHOTO | TPUTOHOMETPUYECKUX COOTHOIIIEHHUH. Bvloarowuecs




| TPEYTrOJIbHUKA MamemMamuxu u ux 6Kaao 6 pazeumue Hayku. Panec.
Kontponbnas pabora Ne 4 1
I'maBa VIII OKpy>KHOCTb 17
1 KacarenpHas K OKpYKHOCTH B3anmHOe pacnosokeHue NpsMOM U OKPYKHOCTH, 3
2 LlenTpanpHblie U BUcaHHble yruibl | KacarensHast u  cekywas K  OKPYKHOCTH, UX 4
3 YeThipe  3aMevaTeNbHble  TOUKH ceoucmea. OKPYKHOCTb, €€ JJIEMEHTBl U CBOMCTBA. 3
TPeyTOTBHIKA L[eHTpaJ'IPHBIev Y BIIUCAHHBIE YTJIBL. buccexrpuca
4 Bricannas - omcanmas | YT i e€ cBoiicTBa. CepeiMHHbIH MEPHCHANKYJISp K 4
OKPYIKHOCTH OTpe3Ky. BmucaHHble W OIKCaHHBIE _OKpY’KHOCTH
Pewmenne sanad VIS TPEYTOJIbHUKOB, YemuvlpEXy20IbHUKOS. 5
KonTtpomnrnas pabora Ne 5 Tpucceryun yena 1
IToBropenue. Pemenue 3anau. tororast KOHTposbHas paboTa 4
Hroro 68
9 kace
Howmep HaumenoBanue OcHOBHOE coJiepKaHuE KonunuectBo yacos
TJIaBbl/ riiaBbl/maparpada
naparpada
I'maBa IX BekTopbl 8
1 IToHsiTue BekTOpa ITonsiTue BekTOpa, NCHUCTBUSA HAA 2
2 Cnoxenue u BEKTOpaMH, UCII0JIb30BaHUE 3
BBIYUTAHUE BEKTOPOB BEKTOpPOB B (usuke. [lpumenenue
3 YMHOXEHHE BEKTOpA Ha | 6EKMOPO8 0N peuleHust 3
yucno. [ Tpumenenune npocmeuux 2eomMempu4ecKux
BEKTOPOB K PEIICHUIO | 3a0ad.
3a1a4




I'maBa X MeToa KoopAuHAT 10
1 Koopaunatel BekTopa | Paznooicenue éekmopa  Ha 2
2 [Ipocreiimue 3amaun B | cocmasnsaoujue. OcHOBHBIE 2
KOOpAMHATAX MOHATHUS, KOOPOUHAMbL 8eKmopd,
3 VYpaBHenue paccmosnue  Mexcoy  MOUKAMU. 3
OKPY’KHOCTHU M nipsimoii | Koopounamul  cepeounvt ompeska.
Pemenue 3anau Vpasuenuss  ¢ueyp.  Bzaumuoe 1
KonTtpoarnas padora Ne 1 pacroJIOKCHUE 08yx 1
okpyacrocmet. llosenenue memooa
KOopouHam, n0360510U4e20
nepegooumy 2eomempuiecKue
obvexmuvl Ha 36K aneeopvi. P.
Iexapm.  Ilpumepvr  paznuunvix
cucmem KOOpOUuHam.
I'maBa XI CooTHO1IEHNE MEXKIy CTOPOHAMHM M YIJaMH TPEYTrOJIbHHKA. 11
CkansipHO€ IPOU3BEACHUE BEKTOPOB
1 Cunyc, KOCUHYC, | Tpuconomempuueckue @yHKYuU 3
TaHTeHC, KOTaHT€HC | myno2o yena. Koopounamui
yria éekmopa.  Dopmylibl  IIOMIAAH
2 CooTHollleHHEe MEXIy | TPEYrolbHUKA, Teopema Cunycos. 4
CTOPOHAMH U yTJIaMH Teopema xocumnycog. BpruuciieHue
TPEYTOJIbHUKA AJIEMEHTOB  TPEYTrOJIbHUKOB C
3 CkansipHoe UCIIOJIb30BaHUEM 2
MIPOU3BEICHUE TPUTOHOMETPUYECKUX
BEKTOPOB COOTHOILICHH. Ckanspnoe
Peienue 3anau npouseedenue.  AcmpoHomusi U 1




Kontponbnas pabora Ne 2

eeomempus. Ymo u kax y3uanu
Anaxcaeop, Opamocgen u
Apucmapx o pazmepax Jlynwl, 3emau
u Connya. Paccmosmua om 3emnu
0o Jlynwt u Connya. Hsmepenue
paccmosnus om 3emau 0o Mapca.

I'maBa XII | J/ImmHA OKPY»XKHOCTH U IJIOIIAAb KPyra 12
1 [IpaBuibHBIE [IpaBuibHBIE MHOT'OYTOJIbHUKH. 4
MHOTOYTOJIbHUKHU Bniucannsie u OTIMCaHHbIC
2 JInuHa OKpY>KHOCTH OKPY)KHOCTH  JJISl  MPABUTbHBIX 4
IJIOIIA/Ib Kpyra MHO20)201bHUKO8. OKpy»X HOCTb,
Pemenne 3amau Kpyr. MX »iaeMeHThl W CBOMCTBA. 3
KonTtpomnrshas pabota Ne 3 @opMyJibl JJIMHBI OKPYXHOCTHU H 1
IJIOIIAIA  Kpyra. Keaopamypa
kpyea. Mcmopus yucna m. 3o1omoe
ceuenue. Ilocmpoenue npasunvHvix
MHO20y20oNbHUK08. [ eomempus u
UCKYCCMEBO. T'eomempuueckue
3AKOHOMEPHOCMU  OKPYIHCAIOUe2o
mupa
I'maa XIII | JIpmxeHus 8
1 ITousiTue nBMKEHUSA JBuxenus. OceBas U LICHTpaIbHas 3
2 [TapannenbHbIN CUMMETpUSA,  HOBOPOM u 3
MEPEHOC U TOBOPOT napannenvHolil nepeHoc
Pemrenue 3amau Kombunayuu O08UICEHULL Ha 1
KonTponbHas padora Ne 4 NJIOCKOCMU U UX CE0UCMEA. 1
I'maBa XIV | HayvanbHble CBeIEHUS U3 CTEPEOMETPUU 8




1 MHororpaHHUKH

2 Tenra © TOBEPXHOCTH
BpalIeHUs

Ilnockocte. Muocoepannuk u eco
971eMeHmbl. Ha3zeanus
MHO202PAHHUKO8 c PA3HbIM
nonodceHuemM U - Koauuecmeom
epaneu. llepBruuHbIle TPEACTABICHUS
0 [HpaMujie, MapajuieNenuIene,
npusme, cdepe, mape, HUIUHIPE,
KOHYCE, UX  DJIEMEHTax U
MPOCTEUIIINX CBOMCTBAX.
[IpencraBinenne 00 00bEME U €ro
cBolicTBax. M3mepenue oObEMa.
Enununpel  u3MepeHuss  0OBbEMOB.
Yoeoenue  kyoa. Il.  Depma
Apxumed. [Inamon u Apucmomens.
JI Dtinep

SN

SN

HOBTOpeHI/Ie. Pemenue 3aj1a4. Hrorosas KOHTPOJIbHAsA pa60Ta

11

Hroro

68




