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IHosicuuTenLHAA 3aNIUCKA

PaGouas mporpamma yueGHor0 nipenmera «I'eoMeTpus» cocTaBlieHa Ha
OCHOBE:
- @eaepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa OCHOBHOTO
oOmero obpaszoBanus (npukaz MunoOpHayku PO ot «17» nekabps 2010 roma Ne
1897) ¢ uamenenusimu (npuka3z Munooprnayku P® ot «29» nexadps 2014 roma Ne
1644);
- IlpumepHoil OCHOBHOI 00pa3oBaTENbHOW MPOTrPaMMbl OCHOBHOTO OOIIETO
obpazoBaHus (perieHue GeaepaabHOr0 yUeOHO-METOUYECKOTO OOBEIUHECHHS TI0
o01eMy oopazoBanuto oT «8» ampens 2015 rona Ne 1/15);
- JUHUU yuyeOHo-MeToanueckux komiuiekcoB (YMK) «I'eomeTpus» (aBTOpHI:
Artanacsia JI.C., byry3os B.®., Kagomiie C.b. u ap.).

N3yueHne MaTeMaTUKX B OCHOBHOM IIKOJIE JJOJDKHO 00ECIIEYUTh: OCO3HAHUE

3HAYCHUSI MATEMATUKH B TTIOBCETHEBHOM KU3HU YeJIOBEKa; (POpPMUPOBAHHE

MPEJICTABICHUI O COIMAIIBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKUX (DAKTOpaxX CTAHOBJICHHUS MaTeMaTHYCCKOW HAYKH,

dbopmMupoBaHue MpEICTaBICHUN 0 MaTeMaTHKe Kak 4acTu
00111eUeTIOBEYeCKON KYJIbTYpPhl, YHHUBEPCATBLHOM SI3bIKE HAyKH, ITO3BOJISIOIIEM
ONKMCHIBATh U U3Y4YaTh PEAIBHBIE MTPOLECCHI U SIBIICHUS.

B pe3ynbrare uzydeHuss MaTeMaTUKH 00y4aroIIUeCs pa3BUBAIOT JOTHUUECKOE
M MaT€MaTH4YECKOE MBIIUICHUE, MOJYyYaroT MPEICTABICHUE O MaTEMATHYECKUX
MOJIEJISIX; OBJIAJICBAIOT MATEMAaTUYECKUMU PACCYKACHUSIMHU;, y4aTCAd MPUMEHATH
MAaTEMaTUYECKUE 3HAHWUS IIPU PEIICHUW PA3JIMYHBIX 3a4a4 W OICHUBATh
MOJYyYEHHBIC PE3YJbTaThl; OBIAJACBAIOT YMEHHUSIMH pElIeHUsS Y4YEOHBIX 3a/1ady;
Pa3BUBAIOT MAaTEMATUYECKYIO0 HHTYUIHIO.

OO0mas xapakTepucTUKA y4e0HOI0 NpeaMera

TI'eomempus — OIWH W3 BAXKHCUIINX KOMIIOHCHTOB MaTEMaTHYECKOTO
oOpa3zoBaHusi, HEOOXONWMBIA [JIi TNPUOOpPETEHUS KOHKPETHBIX 3HAHUH O
IPOCTPAHCTBE M TIPAKTHYCCKH 3HAYMMBIX YMEHUH, (QOopMUpOBaHUS S3bIKa
omHCcaHusi OOBEKTOB OKPYXAIOMIEr0 MHpA, JJISi Pa3BUTHS MPOCTPAHCTBEHHOTO
BOOOpaXCHUS W WHTYWIIMHM, MAaTEMAaTHYECKOW KYJIbTYpPBI, IS 3CTETHYCCKOTO
BOCIIUTaHUsl oOydwaromuxcs. M3ydenwe reoMeTpuu BHOCHT BKJaJ B pPa3BUTHE
JIOTHUYECKOT'O MBITIUICHUS, B POPMUPOBAHUE MOHATHSI I0KAa3aTEIbCTRA.

OBnaseHre 0Oy4aroMMMUCS CUCTEMON IeOMETPUYECKUX 3HAHUN U YMEHUU
HEOOXOAMMO B TIOBCEAHEBHOM >KM3HHM [JISI M3YyUYCHUS] CMEXKHBIX IUCIUIUITHH U
MIPOJIOJKEHUS 00pa30BaHUSI.



B kypce reomerpum 7—9 KiaccoB NPEACTABIECHBI  CIIEIYIOLIUE
colepkarenbHble  JUHMM:  «l'eomerpuueckue  Qurypb», «OTHOLIEHUSY,
«M3mepenns U BeIYMCIIEHUN», «['eoMeTpuueckue nocrpoeHus», «I'eomerpuueckue
npeoOpa3zoBaHus», « BEKTOPBI 1 KOOPIUHATHI Ha MNIOCKOCTHY.

B pamkax ykKa3aHHBIX COJEpXATEIbHBIX JIMHUWA PEIIAIOTCS CIIETYIOIINE
3aJlauu:

- pa3BHMBAIOTCS NPEIACTaBICHHUS O TEOMETpUM Kak Hayke; 00 HCTOpuun
BO3HMKHOBEHHUSI T€OMETPUM Kak NIpHUMepa HayKH, MEpBble MPOOJIEMbI KOTOPOU
ObUIM TIOCTaBJCHBI MPAKTUYECKOW JIEATEIbHOCTHIO UeJOBeKa (Hampumep,
3emiieMepue);

- (OpMUPYIOTCS 3HAHUS YYALTUXCS O TEOMETPUIECKIX O0BEKTaX U UX CBOMCTBAX,
(opMyJiax BHIYMCIECHUS T€OMETPUUECKUX BEJINUNH;

- (OpMHPYIOTCS HABBIKH IIOCTPOCHUS U U3MEPEHHS TEOMETPUUECKUX (PUryp,
penieHus 3a1ay;

- pa3BUBAETCS JIOTUYECKOE MBIIIUIEHUE, BOOOpaKEHHE, MATEMaTHUYECKUI S3bIK U

Ap.
Onucanne Mecra yueOHOro nmpeaMeTa B y4eOHOM IJIaHE
VYuebnsiii mnpeamer «l'eoMeTpus» BXOAUT B TMPEAMETHYIO OOJacCTh

«Marematuka u UHGOPMATUKA», SBISETCS O0s3aTENBbHBIM IS U3ydeHus B 7-9
KJjlaccax. B yueOHOM I1aHe Ha €70 U3yYEHUE OTBOAUTCA:

Kaace Y4eOHblit KouauuecTBo KouauuecrBo Hroro
npeamMer HeleJIbHBIX yueOHBbIX 3a y4eOHbIH
4acoB Helelb roj
7 kiacc ['eometpus 2 34 68
8 kiacc ['eometpus 2 34 68
9 kmacc ['eometpus 2 34 68

Bcero 3a 3 roaa peanuzanuu nporpammsl — 204 yaca.

JInuHOCTHBIE, MeTanIpeIMeTHbIE U NPeJIMeTHbIe
pe3yJibTaThl OCBOEHHUS Y4eOHOI0 NmpeaMera

N3ydenue reomeTpun 00€CIeUNBAET CIASAYIOUINE PE3yIbTaThl OCBOCHHUS
OCHOBHOM 00pa30BaTeIbHON POTPaMMBbl:

JUYHOCMHblE.!

1. T'OTOBHOCTB M CIOCOOHOCTH 00YYAIOIIUXCS K CAMOPA3BUTHIO U
camM000pa30BaHUIO0 HA OCHOBE MOTHBALIMU K OOYYEHHUIO U TO3HAHUIO; TOTOBHOCTH U
CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M OCTPOEHUIO JaibHEHIIIeH
WHANBUAYAIbHON TpaeKTopuu 00pa3oBaHus Ha 0a3e OPUEHTHUPOBKU B MUPE




npodeccuii M MPOPECCHOHANBHBIX MPEANOYTEHUH, C YYETOM YCTOMUYMBBIX
MTO3HABATEJIbHBIX HHTEPECOB.

2.  CdopmupoBaHHOCT,  OTBETCTBEHHOTO  OTHOIICHHS K  YUYEHHIO;
YBaXKUTEIBHOTO OTHOLIEHUS K TPYLy.

3. ChopmMHpOBaHHOCTH ILIEJIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHsI HayKd M  OOILIECTBEHHOM IpaKTHKH,
YUHUTBIBAIOIIETO COLMAIBHOE, KYJIBTYPHOE, SI3BIKOBOE, AYXOBHOE MHOrooOpasue
COBPEMEHHOT'O MHpA.

4. Oco3HaHHOE, YBAXWUTEIbHOE M JOOpOXKENATEIbHOE OTHOIICHHE K
IpPYroMy 4eJIOBEKY, €ro MHEHHIO, MHUPOBO33PEHHIO, KYJIbTYpE, S3bIKY, BEpE,
IPaXIaHCKOW MNO3UIMH. ['OTOBHOCTH M CIIOCOOHOCTH BECTH IUAJIOr C APYTUMHU
JIOJbMHU W JIOCTUTaTh B HEM B3aWMOIIOHUMAaHuA (MACHTHUPUKaMs celds Kak
HOJTHOTIPABHOIO CyOBeKTa OOIIEHMs, TOTOBHOCTh K KOHCTPYMpPOBaHHIO oOpasza
napTHEpa MO AUAJIOTY, FOTOBHOCTh K KOHCTPYHMPOBAHHUIO 00Opa3a JOMyCTHUMBIX
CHOCOO0B JMaora, roTOBHOCTh K KOHCTPYMPOBAaHHUIO Ipoliecca Juajiora Kak
KOHBEHIIMOHUPOBAHUSI HMHTEPECOB, MPOLEAYpP, TOTOBHOCTb M CIOCOOHOCTH K
BEJICHUIO IEPETOBOPOB).

5. OCBOEHHOCTh COLIMAJIBHBIX HOPM, MpaBUJ MOBEACHHS, pojied U (opm
COLIMAJIbHOM U3HU B TPYIIax U COOOIIECTBAX.

6. ChopMUPOBAHHOCTD IEHHOCTH 3/IOPOBOTO M O€30MacCHOr0 00pa3a >KU3HHU.

7. Pa3BUTOCTh 3CTETHUECKOTO CO3HAHUS YE€pPE3 OCBOECHUE XYI0KECTBEHHOTO
Hacienus HapoaoB Poccnn M Mupa, TBOPYECKOM AEATENBHOCTH 3CTETUYECKOTO
xapakTepa (COCOOHOCTh MOHMMATh 3CTETUYECKOE, SMOLMOHAIBHO-LIEHHOCTHOE
BUJCHHE OKPYXKAIOIIEr0 MHpa; CIOCOOHOCTh K 3MOIMOHAIbHO-LIEHHOCTHOMY
OCBOCHHIO MHpPA, CAMOBBIPAKEHUIO U OpPHEHTALMH B XYAOKECTBEHHOM U
HPABCTBEHHOM IPOCTPAHCTBE KYJIBTYPBI; YBAKEHHE K UCTOPUM KYJIBTYPBI CBOETO
OtedecTBa, BBIPAXEHHOM B TOM 4YHCIE€ B IOHUMAHUU KpacOThl YEJIOBEKa;
c(OPMUPOBAHHOCTh AKTUBHOIO OTHOUICHMSI K TPAAULMIM XYAOKECTBEHHON
KYJbTYPbI KAK CMBICJIOBOM, 3CTETUYECKON U TMYHOCTHO-3HAYMMOM IIEHHOCTH).

8. CdopmMupoBaHHOCTH OCHOB HKOJIOTHYECKOMN KYJBTYPBI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTUYECKOTO MBIIILICHUS.

Memanpeomemmuvie

MexnpeaMeTHble TIOHATHSA

OOyuaroiuecs yCOBEPIICHCTBYIOT MPHUOOPETCHHBIE HA TEPBOM YpPOBHE
HaBbIKM padoThl ¢ mHpopMamueid W NOMOaHAT uX. OHH CMOTYT paboTaTh C
TEKCTaMH, TPeoOpa3OBBIBATh M HMHTEPIPETUPOBATH COACPKANIYIOCS B HHX
nH(pOopMaIio, B TOM YHCIIE:

* CHCTEMATH3UPOBaTh, COMOCTABIATh, AHAIM3UPOBATH, 0000IMATh U
UHTEPIPETUPOBATh MH(MOPMAITHIO, COACPKAITYIOCS B TOTOBBIX MH(POPMAIIMOHHBIX
00BEKTaX;

* BBIJICJISTH IJIaBHYIO M M30BITOUHYIO MH(GOPMALIHMIO, BHIOIHITH CMBICJIOBOE
CBCPTBHIBAaHUE BBIICIICHHBIX (DAKTOB, MBICICH; TPEACTaBIATh HHPOPMAIUIO B
CKaToM cloBecHOU opme (B BUJE TUTAHA WK TE3UCOB) U B HATJISATHO-



cuMBoJInYeckoi popme (B Bue Tabmuil, rpaduIecKux CXeMm U Juarpamm, KapT
MOHITUA — KOHUENTYaIbHBIX TUArPaMM, OMTOPHBIX KOHCIIEKTOB);

* 3AII0JIHATH U JJOMOJHATH TaOJIHIIbI, CXEMBI, THATPAMMBI, TEKCTHI.

OO6yuaromuecss NPpUOOPETYT ONbIT MPOEKTHOM AeSITeIbHOCTH KaK 0CO00M
dbopmbl yueOHON paboOTHI, CIOCOOCTBYIOMIEH BOCIHMTAHHIO CAMOCTOSITEIIBHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUI0 MOTUBAIUU U 3()PEKTUBHOCTH
y4eOHOM JeATEeTbHOCTH; B XOJE€ pealu3aldd HMCXOAHOTO 3aMmbiciia Ha
MIPAKTUYECKOM YpPOBHE OBJIAJICIOT YMEHUEM BBIOMpaTh aJCKBATHBIE CTOSIIECH
3ajlaye€ CpeJCTBA, MPUHUMATHh PEIICHHUS, B TOM 4YHCIE€ M B CHUTyalMsX
HeonpeneneHHoctr. OHU  MOJTy4aT BO3MOXKHOCTH Pa3BUTh CIIOCOOHOCTH K
pa3pabOTKE HECKOJIbKUX BApUAHTOB pEIIEHUH, K TOUCKY HECTaHIapTHBIX
pELIeHMi, MOUCKY U OCYLIECTBIECHUIO Hau00JIee MPUEMIIEMOTO PEILICHUS.

B cootBerctBun @I'OC OOO BBIAEHSAIOTCS TPU TPy YHUBEPCATbHBIX
y4eOHBIX JIEWCTBHI: PEryJIsTUBHBIC, IO3HABATEIbHbBIE, KOMMYHUKATUBHBIE.

PeryasitruBubie YY /|

1. YMeHue caMOCTOATENBHO ONpPENEIsATh LENU OOydYeHUus, CTaBUTh U
(opMynHpoBaTh HOBBIE 3aJayd B yueOe U IO3HABATEIBHOW JESITEIbHOCTH,
pa3BUBaTh MOTUBBI M HWHTEPECHl CBOEW IIO3HABATENBHOW J€ATEIBbHOCTH.
OOy4arontuicst CMOXKET:

® AHAJIM3UPOBATH CYIIECTBYIOIINE U INIAHUPOBAThH Oy ylIne
oOpa3oBaTeybHbIE PE3YJIbTAThI;

® UICHTUPUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI U ONPEAEIISTH IJIaBHYIO
npoosemy;

® BBIJIBUTaTh BEPCUU PEIICHUS MTPOOIEMbI, POPMYIUPOBATH TUIIOTE3HI,
IpeIBOCXUIIATh KOHEUHBIN pe3yibTar;

® CTaBUTH LEJb JIEATEILHOCTH Ha OCHOBE ONPEIEICHHON MPOOIEMBbI U
CYILIECTBYIOIIUX BO3MOXKHOCTE;

e (popMynHpoBaTh yueOHbIE 3aJa4H KaK Iaru JOCTH>KEHHSI IOCTABJICHHON
LEJH JEATEIBbHOCTH;

® 000CHOBBIBATH LIE€JIEBbIE OPUEHTUPHI U IPUOPUTETHI CCHUIKAMH Ha
LEHHOCTH, YKa3bIBasi 1 00OCHOBBIBAS JIOTHUECKYIO MOCIEA0BATEIbHOCTD 1IaroB.

2. YMeHue caMOCTOSITENbHO TUIAHUPOBATH MYTHU AOCTHXKEHHUS 1LEJeil, B TOM
YlClie allbTEepPHATUBHBIE, OCO3HAHHO BbIOMpaTh Haubosee >PGEeKTUBHBIE CIIOCOOBI
pelieHus y4eOHbIX U MO3HABATENbHBIX 3a1a4. OOyJaromuiicss CMOXKET:

® OIpeAeIIITh HEOOXOJUMBIE IEUCTBHE(s) B COOTBETCTBUU C YUEOHOU U
MO3HABATEJIBHOM 3a7aueii U COCTABIISITh aJITOPUTM UX BBITIOJIHEHUS;

e 00OCHOBBIBATh M OCYILIECTBIISATH BbIOOP Hanbosiee 3(h(PeKTUBHBIX CIOCOOOB
penieHus: yueOHbIX U T03HABATENbHBIX 3a/1a4;

® OIpeAesITh/HaXOJUTh, B TOM YUCJE U3 MPEIJIOKEHHBIX BAPUAHTOB,
yCIJIOBUS JIJIS1 BBIMIOJIHEHUSI yUeOHOM M MO3HABaTEIbLHOM 3a/1a4u;

® BHICTpaMBaTh >KW3HEHHBIE IUIAHBI HA KPAaTKOCPOYHOE Oynyiiee (3asBisTh
[IEJIeBbIE€ OPUEHTHUPHI, CTABUTh aJICKBATHBIE MM 3aJladyd W MpeajaraTh ACHCTBUS,
yKa3bIBasi 1 00OCHOBBIBASI JIOTHUECKYIO MOCIIEA0BATEILHOCTD I1aroB);

® BRIOMpATh U3 NPEMI0KECHHBIX BapHAHTOB M CaMOCTOSATEIBHO HMCKAaTh



CPEICTBa/pecypChl ISl PELICHUS 3a4a4u/A0CTUKEHNS LIETIH;

® COCTaBJIATh IJJaH peleHUs MpoOJemMbl  (BBIIOJHEHUS  IPOEKTA,
IPOBEJCHUS UCCIIE0BAaHNA);

® OMpeAeNsATh NOTEHIIMANbHBIE 3aTPYAHECHUS TP PEIICHUN YYeOHOHU U
MTO3HABATEJIbHOM 3aJ1a4i U HAXOAUTh CPEJCTBA JUIsl UX YCTPAHEHHUS,

® OINUCHIBAaTh CBOU OMBIT, 0(OPMIISiS €T0 7S epeaadn APYyTruM JIIOISIM B
BUJIE TEXHOJIOTUU PEIICHUS MPAKTUUECKUX 33]1a4 OIPEJCICHHOT0 Kilacca;

® IUIAHHWPOBATh U KOPPEKTUPOBATH CBOIO MHAUBUIyAJIbHYIO
00pa30BaTeNbHYI0 TPACKTOPUIO.

3. YMeHHE COOTHOCHUTH CBOM JEWUCTBUS C IUIAHUPYEMBIMHU pE3yJIbTaTaMH,
OCYUIECTBJISATh KOHTPOJb CBOEH JEATENBHOCTH B NPOLECCE JOCTHKEHUS
pe3yJibTaTa, ONpeAesATh cocoObl AEMCTBUM B paMKax MPEASIOKEHHBIX YCIOBUN U
TpeOOBaHMI, KOPPEKTUPOBATH CBOU JIEUCTBHS B COOTBETCTBUU C M3MEHSIOLIEHCS
cutyanueit. OOy4aroniuics CMOXeT:

® OIpEAEIISTH COBMECTHO C IEAArOIOM U CBEPCTHUKAMH KPUTEPUU
IUTAaHUPYEMBIX PE3yJbTAaTOB U KPUTEPUHU OLIEHKH CBOEH YUEOHOH eATeIbHOCTH;

® CHUCTEMAaTU3UPOBATh (B TOM YHUCJE BBIOMPATh NPUOPUTETHBIE) KPUTEPHUH
IJIAHUPYEMBIX PE3YyIbTAaTOB U OLIEHKH CBOEH IE€ATEIbHOCTH;

e o0oTOMpaTb MHCTPYMEHTHI U OLICHUBAaHUS CBOEW JI€ATEIbHOCTH,
OCYUIECTBJISITh CaMOKOHTPOJb CBOEH JEATENBHOCTH B paMKaxX MPEIIOKEHHBIX
YCIIOBHM M TpeOOBaHUM;

® OLICHUBATh CBOIO JACSTEIBHOCTD, aPTYMEHTUPYS IPUUNHBI JOCTHIKECHHUS
WJIM OTCYTCTBUS IJIAHUPYEMOI'O PE3YINIbTATA;

® HAXOAUTh IOCTATOYHBIE CPEJCTBA ISl BHIMOJIHEHUS! YUEOHBIX ACHCTBUMN B
M3MEHSIOIENCS CUTYalluu W/WIK IPU OTCYTCTBUM INITAHUPYEMOTO PE3yJIbTaTa;

e paboTtas MO CBOEMY IUIaHy, BHOCHUTb KOPPEKTUBBI B TEKYIIYIO
NEeSATEeIbHOCTh HAa OCHOBE aHalM3a W3MEHEHMH CHUTyaluuu JUid TOJdy4YeHUs
3aIJIaHUPOBAHHBIX XapaKTEPUCTUK MPOLYKTa/pe3ybTara;

® YCTAHABJIMBATB CBSI3b MEXK/Y MTOJYYEHHBIMU XapaKTEPUCTUKAMU MTPOITYKTa
U XapaKkTEePUCTHKAMHU Mpolecca ACATENbHOCTH M MO 3aBEpUICHUU AEATEIBHOCTU
npeajaraTh U3MEHEHHE XapaKTepHUCTHUK Ipoliecca i MOJYyYEHHUs YIy4YIIEHHBIX
XapaKTEPUCTHK NPOAYKTa;

® CBEPSATh CBOM JICUCTBHUS C LIEJIbIO U, IPU HEOOXOAUMOCTH, UCIIPABIISITH
OLIMOKU CaMOCTOSITENIBHO.

4. YmeHue OlleHUBAaTh NMPaBUIBLHOCTh BHIMOJIHEHHS yUeOHOM 3a1auH,
cOoOCTBEHHBIE BO3MOKHOCTH €€ penieHust. O0yJaromuncs CMOXKeT:

® OIpEAEIISATh KPUTEPUN TPABUIIBHOCTH (KOPPEKTHOCTH) BBIITOJTHEHUS
y4eOHOM 3a71a4H;

® AHAJTU3UPOBATHh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO
MHCTPYMEHTApUs ISl BHIMOJTHEHUS y4eOHOM 3a1auH;

e CBOOOJHO TMOJB30BaTHCSI BBIPAOOTAHHBIMU KPUTEPUSMU OLIEHKH MU
CaMOOLICHKHM, MCXOZS M3 LEJM U HUMEIOLIUXCS CPEACTB, pasziuyas pe3ysbTaT U
CIIOCOOBI ICHCTBHIA;

® OLICHUBATh MPOIYKT CBOEH JEATENIBHOCTH IO 33JaHHBIM W/WJIH



CaMOCTOSITENILHO OMPEICIICHHBIM KPUTEPHUSIM B COOTBETCTBUH C 1I€JIbIO
NEeSATENbHOCTH;

e 00OCHOBBIBATh JOCTHKUMOCTb 1I€TTH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE
OILICHKU CBOMX BHYTPEHHUX PECYPCOB U JIOCTYITHBIX BHEIIIHUX PECYPCOB;

e (hUKCUPOBATHh U AHAJIU3UPOBATH TUHAMUKY COOCTBEHHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB.

5. Bunamenue ocHOBaMU CaMOKOHTPOJISI, CAMOOIICHKU, TPUHSATHUS PEIICHUN
U OCYILIECTBIICHHUS] OCO3HAHHOTO BHIOOpA B yue€OHOM U MO3HABATEIBHOM.
OOyuaromuncs CMOXET:

e HAOJIO/IaTh U AHAJIM3UPOBATH COOCTBEHHYIO YUEOHYIO U MO3HABATEIIbHYIO
JCSTENIbHOCTh W JIEATEIBHOCTh  JPYruxX  oOydalomuxcs B IIpoIecce
B3aMMOIIPOBEPKH;

® COOTHOCUTDH PEAJIbHBIC U TIJIAHUPYEMBIE PE3YJIbTaThl HHANBUIYaTbHOMN
00pa3oBaTeNbHOM NEITEILHOCTH U JI€7IaTh BHIBOJIBL;

® IPUHUMATH PEUICHUE B yUeOHOM CUTyalluy U HECTH 3a HETO
OTBETCTBEHHOCTH;

® CaMOCTOSITEJIbHO ONPEIENIATh IPUUYUHBI CBOETO yCIeXa WIH HEyCleXa u
HAXOJUTh CIIOCOOBI BHIX0/Ia U3 CUTYaIlMU HEYCIeXa;

® PETPOCHEKTUBHO OIpPEACNATh, KAKHE ACHCTBUSA IO PEHICHUIO Yy4eOHOMU
3a/la4d WM TAapaMeTpbl 3TUX JCUCTBUUA NPUBEIU K IMOIYYCHHUIO HMEIOIIETOcs
IPOJYKTa y4eOHOM IeATebHOCTH;

® JICMOHCTPUPOBATH TMPUEMBI  PETYISLUUM  MCUXO(PU3UOIOTUUECKUX/
AMOITMOHAIIBHBIX COCTOSTHUM I JOCTKEeHUs dPdekra ycrnokoeHus (ycTpaHeHus
AMOITMOHAILHON HANPSHDKEHHOCTH ), 3QeKTa BOCCTaHOBIEHUS (OCTabIeHUs
POSIBJIICHUI yToMIIeHHUs] ), b exTa akTuBU3auu (TIOBBIIICHUS
cuxo(U3n0I0TUYECKON PEaKTUBHOCTH).

ITo3naBaTeabHbIe YY ]|

6. YmeHue ompenensTh MOHATHS, CO3AaBaTh OOOOIICHUS, yCTaHABIMBATH
aHaJOruu, Kiaccu(uIMpoBaTh, CAMOCTOSTENBHO BBIOMpPATh OCHOBAHUS U
KpUTEpUH J1JIs KiacCU(UKAIIUU, YCTAHABJINBATH MPUUNHHO-CIIC/ICTBEHHBIC CBSI3H,
CTPOUTH JJOTUYECKOE PACCYKICHHE, YMO3aKIItOUeHUEe (MHAYKTUBHOE, IEyKTUBHOE,
10 AHAJIOTUM) U JIeNIaTh BBIBOABL. O0yUalOmUiics CMOXKET:

® MOIOMPATH CIIOBA, COTIOYMHEHHBIC KIIFOUEBOMY CJIOBY, OTIPEIEIISIFOIITUE
€ro NpU3HaKu U CBOMCTBA;

® BLICTPAMBATh JIOTUYECKYIO LIETIOYKY, COCTOSIIYIO U3 KIIFOUEBOTO CJIOBA U
CONOIYMHEHHBIX €MY CJIOB;

® BBIJICTISATH OOIINI MTPU3HAK JIBYX WJIM HECKOJIBKUX MPEAMETOB WIIN
SIBJICHUU U OOBSICHATH UX CXOJCTBO;

® O0BEAMHSATH MPEIMETHI U SIBJICHUS B TPYIIIBI 110 ONPEICTICHHBIM
npu3HaKaMm, CPaBHUBATh, KIACCUPUIMPOBATh U 00001aTh (DaKThl U SBJICHUS;

® BBIJICIISATD SBJICHUE U3 OOLIETO psijia APYTUX SIBICHUM;

® OIpEACNATh 0OCTOSTENHCTBA, KOTOPbIE MPEAIIECTBOBAIN BO3ZHUKHOBEHUIO
CBSI3U MEXIy SIBJICHHSIMHU, U3 JTUX OOCTOSATEIBCTB BBIACIATH OMPEICTSIONINE,
CIIOCOOHBIE OBITh MPUYNHOMN TAHHOTO SIBJICHHUSI, BHISBIISTh PUYUHBI U CICACTBUS



SIBJICHUU

® CTPOUTH PACCYKJIEHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM
¥ OT YaCTHBIX SIBICHUN K OOIINM 3aKOHOMEPHOCTSIM;

® CTPOUTH PaCCYXKJCHHE Ha OCHOBE CPaBHECHHUS MTPEIMETOB U SIBJICHUH,
BBIJICTISIS TIPY DTOM OOIIHE MTPU3HAKY;

® U3JIaraTh NOJYYCHHYIO HHPOPMAIINIO, HHTEPIIPETUPYS €€ B KOHTEKCTE
pelaemMon 3a1auu;

® CaMOCTOSITEILHO yKa3blBaTh Ha HH(DOpMAIWio, HYXKIAIONIYIOCS B
NpOBEpKEe, TMpeasaraTb W TPUMEHATH CIOCO0 TPOBEPKH JAOCTOBEPHOCTH
uHpOpMaIny;

e BepOanM30BaTh SMOIIMOHATIBHOE BIIEYATIICHUE, OKa3aHHOE Ha HEro
HUCTOYHUKOM;

® OOBSCHSATH SIBJICHUS, TPOLIECCHI, CBSA3U U OTHOIICHHUS, BBISBIISIEMbIE B XO/1€
MO3HABATEJIbHOW M MCCJIEA0BATEIBLCKON AEATEIbHOCTU (MMPUBOJIUTH OOBSICHEHUE C
M3MEHEHUEM (OPMBI TIPEACTABICHHS; OOBSICHATH, NETATU3UPYS WM 0000IIas;
OOBSACHSTH C 33JIaHHOW TOYKU 3PEHUS);

® BBISIBIIATH M HA3bIBaTh NPUYUHBI COOBITHS, SIBIICHHSA, B TOM YHCIIE
BO3MOXHBIE /Han0o0Jiee BEPOSITHBIC MPUYMHBI, BO3MOXKHBIE MTOCIIEICTBUS 3aJaHHON
MIPUYHHBI, CAMOCTOATEIHLHO OCYIIECTRIISIS IPUINHHO-CIICICTBCHHBIN aHATN3;

® JleNaTh BBIBOJ Ha OCHOBE KPUTHMYECKOTO aHAJIW3a Pa3HBIX TOUYEK 3PEHHS,
MOATBEP)KIATh BBIBOJA COOCTBEHHOW apryMEeHTAIlMedl WM CaMOCTOSTEIHHO
MOJTYYCHHBIMH JTAHHBIMHU.

7. YmeHue co3gaBaTh, IPUMEHATh U MTPEOOPA30BLIBATh 3HAKA W CHMBOJIBI,
MOACIA W CXEMbl JUIA pEHieHWs YYeOHBIX ©W ITO3HABATEIBHBIX 3a/]ad.
OOGy4arouuncst CMOXeT:

e 0003HaYaTh CUMBOJIOM U 3HAKOM TPEIMET U/WJTU SBJICHUE;

® OTIPEACIATH JIOTHYECKHUE CBSI3U MEXKIY MPEAMETaMU W/UJIH SIBJICHUSIMH,
0003HauYaTh JaHHBIC TOTUYECKUE CBSI3U C TTOMOIIBIO 3HAKOB B CXEME;

® cOo3/1aBaTh A0CTPAKTHBIN WJIM peabHBIN 00pa3 MpeIMeTa U/ Uiy SIBIICHUS; ®

CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCJIOBMI 3a/1a4d U/UJTU CIIoco0a ee
pEIIeHMS; ® CO37aBaTh BepOaIbHbBIC, BEIIECTBEHHbBIC M MHPOPMAITMOHHBIE MOJIEIH

C
BBIICJICHUEM CYIICCTBEHHBIX XapaKTEPUCTHK 00BEKTA JIJIS ONPEACIICHHS Ciocoda
pEeIIeHus 3a]]a4il B COOTBETCTBUH C CUTYyaIUEH;

e peoOPa30BBIBATH MOJICTH C IEJIBIO BBISIBJICHHUS OOIUX 3aKOHOB,
OTIPEENSAIONUX TAHHYIO TPEAMETHYIO 00J1acTh;

® IIEPEBOJUTH CIOKHYIO MO COCTaBy (MHOrOacneKkTHYH0) MH(opMamuio u3
rpaduyeckoro Wik (PopMalM30BaHHOTO (CHUMBOJIBHOTO) TMPEJICTABICHUS B
TEKCTOBOE, U HA00OPOT;

® CTPOUThH CXEMY, aJITOPUTM JCHCTBHUS, UCIPABIIATh WM BOCCTAHABIWBATH
HEW3BECTHBIM paHee aJrOpUTM Ha OCHOBE HMMEIOIIETOCS 3HaHWUA 00 OOBEKTe, K
KOTOPOMY MPUMEHSIETCS allTOPUTM;

® CTPOUTH JOKA3aTEILCTBO: PSIMOE, KOCBEHHOE, OT MPOTHUBHOTO;

® AHATM3UPOBATH/PEIICKCUPOBATh OMBIT Pa3pabOTKU € peaau3aluu



y4eOHOro MPOEKTa, UCCIENOBAHUS (TEOPETUYECKOT0, SIMIIMPUIECKOT0) Ha OCHOBE
NPEAJIOKEHHON MPOOJIEeMHON CHUTYyalluM, TOCTABJICHHOW IEIM W/WIU 3aJaHHBIX
KPUTEPHUEB OLICHKU MIPOYKTa/pe3ynbTara.

8. CwmpicnoBoe ureHue. O0y4aromuiicst CMOXKET:

® HaxOJIUTh B TEKCTE TpeOyeMyto HHPOPMAIIUIO (B COOTBETCTBUHU C LEIIMU
CBOEH JICSITEIIbHOCTH);

® OPHUEHTHUPOBATHCA B COJCP>KAHUU TEKCTA, IOHUMATD LIEJIOCTHBINA CMBICIT
TEKCTa, CTPYKTYpHUPOBATh TEKCT;

® YCTaHABJIMBATh B3aMMOCBSI3b OMMMCAHHBIX B TEKCTE COOBITUH, SIBJICHUH,
IIPOLIECCOB;

® PE3IOMUPOBATh ITABHYIO UJICIO0 TEKCTA;

® peoOpPa3oBhIBATh TEKCT, «IEPEBOAS» €ro B APYryI0 MOAAIbHOCTD,
UHTEPIPETUPOBATH TEKCT (HEXYI0KECTBEHHBIN — y4eOHbIN, HAYYHO-TIOMYJISIPHBIH,
UH(OPMAIMOHHBIH, TeKCT non-fiction);

® KPUTHUYECKH OIICHUBATH COJIEpkKaHUE U (POpMy TEKCTa.

9. dopmupoBaHME U pa3BUTUE OSKOJOTUYECKOTO MBINIJICHUS, YMEHUE
IPUMEHSTh €r0 B MO3HABATEIbHOW, KOMMYHUKATUBHOM, COIMAIBHON MPAKTUKE U
npogeccuoHanbHON oprueHTauu. O0yUYaroUIUIiCs CMOXKET:

® OIPEENATh CBOE OTHOILIEHHUE K PUPOTHOM CPEJIE;

® AHAJIM3UPOBATH BIUSHUE IKOJIOTUUECKHUX (DAKTOPOB Ha Cpely OOUTaHUS
YKUBBIX OPTaHU3MOB;

® [IPOBOJIUTH MPUUUHHBIA U BEPOSITHOCTHBIM aHAIN3 SKOJIOTHUECKUX
CUTYyallUH;

® [IPOTHO3UPOBATH U3MEHEHHUS CUTYAIIMH TIPU CMEHE JEHCTBUS OJTHOTO
dakTopa Ha felicTBUe Apyroro pakropa;

® PACIpPOCTPAHATh IKOJIOTUUECKUE 3HAHUS U YYaCTBOBATh B IPAKTHUYECKUX
JieNax Mo 3alIUTe OKPYKAIOIIEH cpelbl;

® BhIPa)KaTh CBOE OTHOIIEHHUE K IPUPOJIE YEPE3 MOJIEIIN, IPOEKTHBIE
paboTHI.

10. Pa3ButHe MOTHBAIIUU K OBJIAJICHUIO KYJIbTYpO aKTUBHOTO
UCIIOJIb30BAHUS CIOBApel U APYruX MOUCKOBBIX cucTeM. OOy4daronuiicss CMOXKET:

® OMpeAeNsITh HEOOXOUMbIE KIIOUYEBbIE MOUCKOBBIE CJIOBA U 3aIIPOCHI;

® OCYIIECTBIISATh B3aUMOJICHCTBUE C DIICKTPOHHBIMHU MTOMCKOBBIMHU
CUCTEMaMHU, CIIOBAPSMH;

e (hopMUPOBATH MHOKECTBEHHYIO BRIOOPKY M3 MOUCKOBBIX HICTOUHUKOB
IUIs1 OOBEKTUBU3ALIMN PE3YJIBTATOB MTOUCKA,

® COOTHOCHUTH MOJyYEHHBIE PE3YyJIbTAThI IOMCKA CO CBOEH AESATEIbHOCTHIO.

KommynukaTusubie YV /|

11. VYmenue opraHuM3oBBIBaTH y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO
JESTEIPHOCTh C YYUTEIEM M CBEPCTHUKAMH, padOTaTh WHAWMBUIYAJbHO W B
rpynmne: HaxoJuTh O0OIllee peuieHue U pa3peliarb KOHQIMKTHI Ha OCHOBE
COTJIaCOBAHUS MO3HIIMI U y4eTa UHTEPECOB; (HOPMYITUPOBaTh, APTYMEHTUPOBATH U
oTcTanBaTh cBOE MHeHHE. OOyJarouuiicss CMOXKET:

— ONpPEeIETSATh BOBMOXHBIE POJIM B COBMECTHOM JESATEIBHOCTH;



— UIPaTh ONPENEICHHYIO POJb B COBMECTHOM AEATEIBHOCTH;

— MPUHUMATHh TIO3UIMIO COOECeAHMKA, TMOHUMAs TMO3UIMI0 JPYroro,
paznuyaTh B €ro peyu: MHEHHE (TOUKY 3pEHUsl), JOKa3aTelbCTBO (apryMEHTHI),
(haKThI; TUTIOTE3bI, AaKCHOMBI, TEOPHH;

— OMNpPENENATh CBOM JICHCTBUS U ICUCTBUS NapTHEPA, KOTOPHIE
CIOCOOCTBOBAJIM WJIH MPENSATCTBOBAIN MPOJYKTUBHON KOMMYHUKAIINH;

— CTPOUTH MO3UTHUBHBIE OTHOLIECHUS B IIpoliecce yueOHOU U
MMO3HABATEIbHOM JIEATCIbHOCTH;

— KOPPEKTHO W apryMEHTHUPOBAHHO OTCTaMBaThb CBOIO TOYKY 3pCHUS, B
JIMCKYCCUM YMETh BBIJIBUTaTh KOHTPApTyMEHTHI, nepedpa3upoBaTh CBOIO MBICIb
(BaieHre MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM
PU3HABATHh OLMOOYHOCTH CBOETO MHEHHUS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH
€ro;

— TpeJiarath AIbTEPHATUBHOE pelIeHUE B KOHMIUKTHOM CUTYyaIluu;

— BBIICIATH OOIIYIO TOUKY 3pEHHUSI B TUCKYCCHH,

— JIOTOBApUBAThCS O MpaBUIIAX U BOIIPocax Jyisl 0OCYKIEHUS B
COOTBETCTBUHM C IIOCTABJIEHHOM IIEpe]] TPYIIION 3a1a4eH;

— OpraHM30BBIBaTh y4€OHOE B3aUMOEICTBUE B IpynIie (ONpeaensTh 00nme
EJIH, PaCIpeNeNsATh POJIU, TOTOBAPUBATHLCS APYT C IPYTOM U T. 11.);

— YCTpaHSITh B  paMKax Juajiora pa3pblBBl B  KOMMYHUKAallUH,
00yCJIOBIIEHHbIE HEMTOHUMAHUEM/HETIPUATHEM CO CTOPOHBI COOECeNHMKA 3a/layH,
dbopMBI WU COZIEpKaHU Thaliora.

12. YMeHue 0CO3HAHHO MCTOJB30BaTh PEUEBhIE CPEJICTBA B COOTBETCTBUHU
C 3aJadyel KOMMYHMKAIlMM JUISi BBIPAXXEHUSI CBOUX YYBCTB, MBICIECH U
NOTPEeOHOCTEH ISl TUIAHUPOBAHUS U PETYJAIMH CBOCH JEATEIHHOCTU; BIIAJICHUE
YCTHOW M NHUCBMEHHOW pEYbK), MOHOJIOTMYECKOM KOHTEKCTHOM PEYBIO.
OOGy4arouuicst CMOXeT:

® ONpeneaTh 33Jlayy KOMMYHUKAIIUA U B COOTBETCTBUU C HEM 0TOUpATH
pedeBble CPEACTBA;

e 0oTOMpPATh M UCTIOJIH30BATh PEUYCBBIC CPEACTBA B TIPOIIECCE KOMMYHUKAIIUH C
JIPYTUMH JIFOABMU (AUAJIOT B Mape, B MAJIOW TPYIINE U T. 11.);

® [PEJCTaBIATh B YCTHOM UM MUCbMEHHOM (hopMe pa3BEpHYTHIN IJ1aH
COOCTBEHHOH JICATCIHHOCTH;

e CoOMIOaTh HOPMBI MYOIMYHON PEUH, PETIIaMEHT B MOHOJIOTE U JUCKYCCUU B
COOTBETCTBHM C KOMMYHUKAaTHUBHOW 33J1a4€H;

® BBICKa3bIBaTh U 00OOCHOBLIBATH MHEHHUE (CYXKJIEHUE) U 3allpaliuBaTh MHEHUE
napTHepa B paMKax AUaiora;

® [IPUHUMATH PEIICHHE B XOJI€ TUAJIOTa U COTJIACOBBIBATH €0 C
co0€eceTHUKOM;

® CO3/1aBaTh MUCbMEHHBIE KKIUIIMPOBAHHBIE» U OPUTHHATILHBIE TEKCTHI C
HCIIOJIh30BAaHUEM HEOOXOAMMBIX PEUEBBIX CPEJICTB;

® HCTOJB30BaTh BepOaIbHbIE CPEACTBA (CPECTBA TOTUUECKOMN CBS3H) NS
BBIJICJIICHHSI CMBICTIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;



® ICIIOJIb30BAaTh HEBEPOAIbHBIE CPEICTBA WIIM HATJIAIHBIE MaTEPUAIIBL,
MOJIFOTOBJICHHBIE/0TOOpAaHHBIE TIO]T PYKOBOJCTBOM YUHUTEIIS;

® JeNlaTh OICHOYHBIA BBIBOA O JOCTIDKCHHHM II€TM  KOMMYHHKAITUW
HETIOCPEICTBEHHO  TOCJI€  3aBEpIICHUS] KOMMYHHMKAaTHBHOTO  KOHTakTa |
000CHOBBIBATh €rO.
13. ®opmupoBaHWe ¥  pa3BUTHE KOMIIETEHTHOCTH B  0OJacTw
UCTIONB30BaHUSl MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH (nmanee —
HKT). O6yuaromuiicsi CMOXKET:

® I[EJICHANPABICHHO WCKaTh W WCIOJIb30BaTh WH(OPMAIIMOHHBIE PECYPCHI,
HEOOXOAMMBIC VIS pEIICHUS YICOHBIX M MPAKTHYECKUX 3a7a4 C TIOMOIIBIO CPEJICTB
UKT;

® BBIOHMpaTh, CTPOUTH W HCIOJB30BaTh aJICKBaTHYIO HH(OOPMAIIMOHHYIO
MOJICNb JIJIS Tepe/ladyd CBOUX MBICJICH CPeICTBaMU €CTECTBEHHBIX M (hOpMaIbHBIX
SI3BIKOB B COOTBETCTBHH C YCIOBUSIMH KOMMYHUKAIIHH;

® BBIJCISATh HUHPOPMALIMOHHBIN ACTIEKT 3aJ]a4M, ONIEPUPOBATH JaHHBIMH,
HCIIOJIB30BaTh MOJIENb PEIICHUS 3a1a4H;

® LCIMOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTHM (BKJIIOYasi BBHIOOpP aJ€KBATHBIX
3a/1a4€ MHCTPYMEHTAIbHBIX MPOrPaMMHO-AINIAPATHBIX CPEACTB U CEPBUCOB) IS
penieHuss THGOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX YU4€OHBIX 3a/1a4, B TOM YHCIIE:
BBIUKCIICHHE, HAITMCAHUE JOKIJIAJIOB, peepaToB, CO3/JaHUE IPE3CHTAIIUHN U JIp.;

® ICMOJB30BATh MHPOPMAIIHIO C YIETOM STUYECKUX U MPABOBBIX HOPM;

e co3maBaTh WH(OpPMAIMOHHBIE PECYPChl PA3HOTO THIA W IS Pa3HbIX
ayIuTOpHid, cOOMI0AaTh NH(OOPMAITMOHHYIO TUTUEHY U TIpaBuiia HHGOPMAIIMOHHON
0€30MacHOCTH.

npeomemuole.

® UMETh NPEACTABICHUS O MaTeMaTHUKE Kak O METOJ€ TMO3HAHUA
JNEUCTBUTEIBHOCTH, TTO3BOJISIIONIEM OMUCHIBATH M U3y4aTh peajbHBIC MPOIECCHl U
SIBJICHUS,

e paboTaTh ¢ yueOHBIM MAaTEMATUYECKUM TEKCTOM (aHAJIU3UPOBATh, U3BJIEKATh
HEoOXoMuMyI0 HHGOpPMAIIMIO), TOYHO M TPAMOTHO BBIPAXKAaTb CBOM MBICIH C
NPUMEHECHUEM MaTEMaTHYECKOH TEPMHHOJOTHH W CHUMBOJIMKH, TIPOBOIUTH
Kinaccuukanuu, JOTHYeCKHe OOOCHOBAaHUSA, JOKA3aTebCTBA MAaTEMAaTHUYECKUX
YTBEPKACHUN;

® BIAJCTh TECOMETPUUYCCKUM S3BIKOM; PA3BUTHE YMEHHUS MCTIOIB30BATh €T0 IS
OMKCAHUSA TIPEIMETOB OKPYKAIOMIETO MHpPA; pPa3BUTHE TMPOCTPAHCTBEHHBIX
NPEACTABIICHUM, W300pa3UTEIbHBIX  YMEHUH, HABBIKOB  TI'€OMETPHYECKHX
IIOCTPOCHHU;

® UMETh CHUCTEMAaTHUECKHE 3HAHUS O IUIOCKMX (Urypax M HUX CBOICTBax,
IPEACTABICHUM O NPOCTEUIINX IPOCTPAHCTBEHHBIX TEJIaX; Pa3BUTUE YMEHUMU
MOJIEIIMPOBAHUsl pPEaJbHbIX CUTyallMd Ha s3bIKE TE€OMETPUHU, HCCIIEIOBaAHUs
IIOCTPOEHHOM MOJIENIN C HCIOJb30BAHUEM TI€OMETPUYECKUX ITOHATHU U TEOPEM,
anmapara anreOphbl, pelIeH!s] TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4;

® I[IPUMEHATH U3YYCHHBIC IIOHATUSA, PE3YJIbTAThl, METOABI I PELICHUS 3a7a4
IIPAKTUYECKOI0 XapakTepa U 3a7a4 U3 CMEXHBIX JUCIUIIINH C UCIIOIb30BaHUEM



pv HEOOXOIMMOCTH CIIPABOYHBIX MATEPHAIIOB, KOMITbIOTEPA, MOJIH30BATHCS
OLICHKOM Y MPUKHUAKON MPU MPAKTUYECKHUX PACUETaX;
e 00sa1aTh HH(POPMALIMOHHON U AIITOPUTMHUUECKON KYJIBTYpOil.

Conepxxkanue yueOHOro nmpeamera

DJiIeMEeHThI TEOPUH MHOKECTB H MATEeMAaTHYeCKOii JIOTUKHI

Cornacno ®I'OC ocHoBHOTO 00IIEr0 00pa3oBaHUsI B KypC MaTEeMaTHKH
BBEJICH pazzien «Jlorukay, KOTOphI He MpearnoiaraeT JOMOJHUTELHBIX YacoB Ha
M3y4CHUU W BCTPAaUBACTCs B pa3IM4YHbIE TEMbl KypCOB MAaTeMaTUKUd U
IpeaBapseTcsi 03HAKOMIICHHEM C 3JIEMEHTaMH TEOPUH MHOKECTB.

MHoO:KecTBa M OTHOIICHUSI MEK1y HUMH

MHOXeCTBO, Xapaxmepucmuieckoe C80UCMBO MHONCeCmed, SIEMEHT
MHOXXECTBa, Nycmoe, KOHeyHoe, OeckoHeuHoe MHodxcecmeo. 1loIMHOXKECTBO.
OTHoOlIEHHWE TMPUHAMICKHOCTU, BKJIIOUCHHUS, PABEHCTBA. DJIEMEHTHl MHOXECTBA,
CIOCOOBI  3aJlaHUSI MHOXKECTB, PACHO3HABAHUE NOOMHONCECME U IJEeMEHNO8
NOOMHOIHCECME C UCNONIb308AHUEM KPY208 Diliepa.

Onepanuu HaJ1 MHOKEeCTBAMH

[lepeceuenrie u OOBEAMHEHUE MHOXKECTB. PasHocmb  MHOJCECMS,
oononnerue MHuodcecmea. HMumepnpemayus onepayuil HAO MHONCECMBAMU C
nomowbio Kpy208 Junepa.

JJIeMEeHTBI JIOTHKHU

Onpenenenue. YTBepxkAcHUS. AKCMOMBI M TeOpeMbl. Jl0Ka3aTeibCTBO.
JlokazatenbCcTBO OT MpPOTUBHOTO. Teopema, oOpaTHas naHHoM. Ilpumep wu
KOHTPHIPUMED.

Bricka3biBaHus

NCTUHHOCTE MW JIOKHOCTh  BBICKa3bIBaHUS. (CllodicHble U npocmvle
svickazvieanus. Onepayuu HAO 6bICKA3LIBAHUAMU C UCNOJIb308AHUEM JIOSUYECKUX
CBA30K: U, U, He. YClo6Hble 8bICKA3bIBAHUS (UMNIUKAYULL).

I'eomerpuueckne Gpurypsl

Durypsl B reOMeTprH U B OKPYKAK0LIEM MUpPe

I'eomerpuueckas ¢urypa. dopmupoBanue IIPEICTABICHUN 0
METanpeIMETHOM MOHITHU «PUTYPA».

Touka, mnuHHSA, OTpPE30K, NOpsAMas, Jyd, JIOMaHas, IUIOCKOCTb, YIOJL,
OucceKTpuca yria u €¢ CBOMCTBA, BUJIbI YTJIOB, MHOTOYTOJIbHUKHU, KPYT.

OceBas cummeTpusi reomerpuueckux @uryp. lLleHTpanbHas cuMMmeTpus
reOMETPUUYECKUX QUTYP.



MHOroyrojabHuKH

MHOroyroibHuK, €ro 5JJIEMEHTBl W €ro CcBoicTBa. Pacno3HaBaHue
HEKOTOPBIX MHOTOYTOJIbHUKOB. Buvinykivie u He8binyKivle MHO20Y20IbHUKU.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

TpeyronbHuku. BpicoTa, Menuana, OHCCEKTpUca, CpEAHSS  JIUHUS
TpeyrojibHuKa. PaBHOOEIpEHHBIN TPEyTOIbHUK, €r0 CBOMCTBA U MPU3HAKHU.
PaBHOCTOpOHHMI TPEYTOJIbHUK. [TpssMOYTOIBHBIN, OCTPOYTOJIbHBIM,
TYIOYTOJIbHBI TPEYrOJIbHUKU. BHemHune yrisl TpeyronbHuka. HepaBeHCTBO
TPEYTOJIbHUKA.

UYetsipexyronpuuku. [lapamienorpamMm, poM0O, NpsIMOYTOJBHUK, KBapart,
Tpanenus, paBHoOeapeHHas Tpanemus. CBoiicTBa M NMPHU3HAKK MapalijiesiorpaMma,
pomOa, MpsIMOYTrOJIbHUKA, KBaApaTa.

OKpy:XHOCTB, KPYT

OKpy’>KHOCTb, KpyT, UX 3JIEMEHTBHI U CBOMCTBA; LIECHTPAJIbHBIC U BIMCAHHBIC
yrabl. KacatenbHas u cexkywas K OKPYXHOCTH, ux ceoticméd. BrucaHHble U
ONHCAaHHBbIE OKPYXHOCTU IJI1 TPEYTOJBHUKOB, YemblpEX)20IbHUKOS, NPAGUTLHBIX
MHO20)20/IbHUKOS.

I'eomerpuueckue Gpurypsl B npocTpaHcTBe (00bEMHBIE TeJIA)
MHnocoepannux u e2o snemenmol. Hazeanus MHo202pannurkos ¢ pazHulm
noJodcenuem u Koauvecmeom epaueu. IlepBUdHbIE NPENCTABICHUSA O NMUPAMUJE,
napauienenuneae, npusme, cdepe, mape, UAIUHAPE, KOHYCE, UX DJIEMEHTax U

MPOCTEUIIINX CBOWCTBAX.

OTHowmenunst
PaBencrBo ¢uryp
CBoiicTBa paBHBIX TPEYrOJIbHUKOB. [Ipu3HaKy paBeHCTBA TPEYT OJILHUKOB.

IMapajuieIbHOCTH NPSAMBIX
[Ipu3Haku U CBOMCTBA MapajuIeNbHBIX MPSIMBIX. AKcuoma napaiieibHoCmu
Eexnuoa. Teopema @aneca.

IepnenauxkyasipHbie NpsiMble

IIpsamont yrous. IlepneHaukymnsap K 1psmor. HaxknoHHas, npoekuus.
CepenunHblii  nmeprneHIuKyassp K oTrpe3ky. Ceoucmea u  npusHaxu
NepNeHOUKYIAPHOCMU.

Iloooobue

IIponopyuonanvrvle ompesku, nodobue guzyp. [1000o6HbIe mpey2orbHUKU.
Ilpuznaku nooobus.

B3aumMHoe pacnoJio:keHne psMOi U OKPYKHOCTH, 08YX OKPYIHCHOCME.

N3MepeHnsi 1 BbIYHUCJICHUS
Beanuunbl



[Tonstue Bemuuusbl. JimHa. M3mepenue mnuHbl. EquHunbel M3MepeHUs
nnvHbl. Bennuuna yrna. ['pagycHas mepa yria.

[TonsiTe o mmomaau Miaockod ¢GuUrypsl W e¢ cBoicTBax. W3mepenue
iomaaen. EquHuLbI n3MepeHust IOmaau.

[IpencraBnenne 06 o0bEME U ero cBoricTBax. M3mepenne oobema. EnquHuibl
U3MEpPEHUs 00bEMOB.

N3mepenusi u BbIYMCICHUS

NHCTpyMEHTBI 11 U3MEPEHHUM M MOCTPOCHUI; U3MEPEHHUE M BBIYUCIICHUE
yIJ0B, JUIMH (paccTosiHUil), Tuiomaaei. Tpuronomerpuueckre QyHKIHMH OCTPOTO
yria B IPsIMOYTOJIbHOM TPEYToJIbHUKE TpucoHomempuueckue QyHKyuu mynozo
yena.  BplUnMCIeHHME  3JEMEHTOB  TPEYIOJBHHKOB € HCIOJB30BAHHEM
TPUTOHOMETPUYECKUX  COOTHOLIEHUU. DopMysbl IUIOMIAAM  TPEYTOJIbHUKA,
napajie’aorpaMmMa M €ro 4YacTHBIX BHJIOB, (OPMyJbl JJIMHBI OKPYXHOCTH U
wiomaau kpyra. CpaBHeHME W BbluucieHue miomanei. Teopema Iludgaropa.
Teopema cunycos. Teopema Kocumnycos.

Paccrosinus
Paccrosinue wmexay Ttoukamu. PaccTrossHue OT TOYKM JI0 MPSIMOM.
Paccmosnue mesrcoy gpueypamu.

I'eomeTpuyeckne NOCTPOCHUA

['eomeTpruueckne MOCTPOEHUS JJIsl WILTFOCTPALIMM CBOMCTB T€OMETPUUYECKUX
dburyp.

NHCTpyMEHTBI Ui  NOCTPOCHUMW:  LHUPKYJb, JIMHEHKA,  YLOJIbHUK.
Ilpocmetiwue nocmpoenusi yupxyiem u JUHEUKOU: NOCMpoeHue OUCCeKmpucol
yena, nepneHoOUuKyaIapa K npsamoul, yena, pagHo2o 0aHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO MpPeM CIMOPOHAM, 08YM CHIOPOHAM U Y2y
MedHcoy HUMU, CMOPOHE U 08YM NPULEHCAWUM K Hell YeIaM.

lenenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomeTpuyeckne npeodpa3oBaHus

IIpeoGpa3zoBanust

[Tonsitre mpeoOpaszoBanus. IIpeacTaBieHne 0 MeTalpeIMETHOM MTOHATHH
«mpeobdpazoBanue». [lodooue.

JABuxennst
OceBast ¥ NEHTpaJIbHAsE CUMMETPHUS, HOBOPOM U NAPALIENbHbIL NEPEHOC.
Kombunayuu osusicenuti Ha niockocmu u ux ceoticmaa.

BeKkTOpbI 1 KOOPAMHATHI HA MJIOCKOCTH

BexkTopbl

[ToHsiTMe BEKTOpA, IEUCTBUS HAJl BEKTOPAMU, UCIIOJIb30BAHUE BEKTOPOB B
busuke, paznosicenue sekmopa Ha cocmasisaowue, CKauapHoe npousseoeHue.



Koopaunarsl

OCHOBHBIE IOHSTHS, KOOPOUHAMBL BEKMOPA, PACCMOSHUE MEHCOY MOYKAMU.
Koopounamwi cepedunvt ompeska. Ypasuenus gueyp.

Ilpumenenue 6exkmopos u KoopouHam Ol peuleHuss NpoCmeuiux
2eoMempudecKux 3a0ad.

HcTopusi MaTeMaTUKH

Bosnuxknosenue mamemamuxu xax nayku, smanst ee passumus. OcHosHble
pasoenvl mamemamuxu. Beloarowuecs mamemamuxu u ux 6K1a0 6 pazeumue
HAayKuU.

llosgnenue  memooa KoopouHam, N03801A0UE20 nepegooumu
ceomempuueckue 00vexmol Ha A3bIK aneeopwvl. P. [exapm, I1. @epma. [Ipumepni
PA3MUYHBIX CUCEM KOOPOUHAM.

Om 3emnedenusn k eceomempuu. llugacop u eco wkona. @anec, Apxumeo.
IInamon u Apucmomens. [locmpoenue npaguibHblXx MHO20Y204bHUKOS. Tpuccekyus
yena. Keaopamypa kpyea. Yosoenue xkyoa. Mcmopusa yucna w. 3onomoe ceuenue.
«Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuti. Ucmopus namozo nocmynama.

l'eomempusas  u  uckyccmeo.  Ieomempuueckue  3aKOHOMEPHOCMU
OKpYIHCaIoOueco mMupa.

Acmponomus u eceomempus. UYmo u xax yswanu Aunaxcaeop, Ipamocgen u
Apucmapx o pasmepax Jlynwoi, 3emau u Connya. Paccmosanus om 3emau 0o Jlynol u
Connya. Hzmepenue paccmosnus om 3emau 0o Mapca.



TemaTnueckoe IJIAHUPOBAHUE
C onpeaecjJcHueM OCHOBHbBIX BU/10B y‘l€6HOﬁ ACATCJIBbHOCTH

TemaTnueckoe MJIAHUPOBAHUE PEATM3YET OJWH W3 BO3MOXKHBIX IMOAXOJOB K PACIPEACICHUI0 M3y4aeMOro marepuana
auHun yaeOHo-metoauueckux komiuiekcoB (YMK) «I'eomerpusi» (aBTopbl: AtanacsH JI.C., byryzoB B.®., Kagomues C.b. u

zp.).

B TemaTtmdeckoM TUTaHMPOBAHWU pa3/ieiibl OCHOBHOTO COJIEP)KaHMS Pa30MTHI Ha y4eOHBIC TEMBI B IOCIICIOBATCILHOCTH
UX U3y4eHUs 1o yueOHuky ['eomeTpusi. 7-9 kmacchel : yueO. g 001eo0pa3oBaT. OpraHu3aluii ¢ Mpuil. Ha JIEKTPOH. HOcUTee/
[JI.C. ATtanacsH, B.®. byty3os, C.b. Kagomiies u ap.]. — 3-¢ m3a. — M : IIpocBemenue, 2014 — 383 c. : ui.

7 kaace
Homep HaunmenoBanue OcHOBHOE conepKaHue KonnuecTso XapakTepucTrka
TJIaBbl/ riiaBbl/naparpada 4acoB OCHOBHBIX BUJIOB Y4EOHOMH

naparpada NEATEeIIbHOCTH
['naBa | HauvajibHbIE TEOMETPUYECKHUE CBEACHUS 13 OnepupoBath Ha  0a30BOM YpPOBHE
1,2 [Ipsmas u otpe3ok. JIyu | ['eomerpuueckas durypa. 3 MOHATUSMMU: TIpsIMasi, OTPE30K, JIy,
Y yTOJ @opMHUpOBaHUE  NPEACTABICHUU O YTOJI, IpsIMOM W TYIIOW, OCTPBIN,
3 CpaBHEHHE OTPE3KOB M | METAIPEIMETHOM MOHSTUY] 1 pa3BEpHYTHIN yrou, rpanyc,
YTJI0B «purypa». Touka, TMHUS, OTPE3OK, rpagycHasi Mepa yria, OuccekTpuca
4,5 N3mepeHne 0Tpe3KoB. npsiMasi, Jyd,  IUIOCKOCTb, YIOJI, 4 yrjla CMEXHBIE M BEPTHUKAJIbHBIC
N3mepeHune yrios OuccekTpuca yria U e¢ CBOWCTBa YTJIbl, IEPIEHANKYIISIPHBIE TIPSIMbIE,
6 [lepnenauKyspHbIe BUJbI yriioB lloHsiTHE  BETWYMHBI. 3 NEPHEHANKYIJIIPHOCTh MPSIMBIX,
psIMbIE JnuHa. N3mepenue JUTVHBI. YIIbl MEXAY NPSAMbIMU, CEpEIuHa
Pewrenne 3amau Enunauisi U3MEpEHUs JUTHHBI. 1 OTpe3Ka; U3BJIeKaTh UH(POPMALIHIO O
KonTtponbshas padota Ne 1 Bemnunna yrma. I'papgycHas wepa 1 FeOMETPUYECKUX durypax,
yTJa. NHcTpymeHTsl  1Jis IPEICTAaBICHHYI0O Ha  YepTekax B
U3MEPEHM, U3MEpPEHNE y SIBHOM  BUJIE; MPUMEHSTh 75
BBIYKCIICHHE VTJIOB, JUTUH penieHus 3aaad Ir€OMETPUYECKUE




(paccrosinuit).  Ilpamoint yTOJL.

[leprieHIUKyIISIpHBIE MPSAMBIE.
Ceoticmesa u NPUHAKU
nepneHOUKYIApPHOCIU.

Bosuuxnoseenue  mamemamuxu Kax
HAYKU, omanvl ee€ pa3eumusl.
OcHosHble pazoenvl  MamemMamuxyl
Om 3emnedenus K 2eomempull.
«Hauanay» Eexnuoa.

(baKThl, €CIU  YCJIOBUS uXx
NPUMEHEHUS 3aJlaHbl B SBHOMH
dbopme; UCIONIB30BaTh  CBOMCTBA
re€OMETPUUYECKUX ¢buryp TS
penieHus TUTIOBBIX 3a/1ad,
BO3HUKAIOLIUX B CUTYyaIUsAX
IMOBCETHEBHOM JKU3HHU, 3az1ay
MPAKTUYECKOTO COJICp KaHMUS;
BBITIOJTHSATh U3MepeHue JUTUH,
pacCTOSIHUM, BEJIMYMH YIJIOB, C

MOMOIIBI0  MHCTPYMEHTOB L
U3MEPEHUN  JUIMH " VTJIOB;
n300paxaTb  THUIIOBBIC MJIOCKHE
(Gurypel OT pyKd U C MOMOIIbIO

WHCTPYMEHTOB; (POPMYJIUPOBATH U

00OCHOBBIBaTh  YTBEPKICHUS 0
CBOMCTBAX CMEXKHBIX 5|
BEPTUKAJIBHBIX YIJIOB, O CBOWCTBE

JBYX MPSIMBIX  TEPIEHIUKYJISPHBIX]

TPEThEH. Onepuposams
npeocmaeieHusMu o0 OJIuHe  KakK]
genuduHe, onepuposamu

HOHAMUAMY, NePNeHOUKYISIPHOCb
NDAMbIX, Y2Iibl MEHCOY NPAMbIMU.

I'maBa I

| Tpeyronbuuku

17

OnepupoBath Ha 0a30BOM YPOBHE




1 [TepBoIit pU3HAK
paBeHCTBa
TPEYTOJIbHUKOB

2 Menuansl,
OMCCEKTPUCHI U BBICOTHI
TPEyroJbHUKA

3 Bropoit u  Tperuit
NpU3HAKM  pPaBEHCTBA
TPEYTOJILHUKOB 3a1a4n

4 Ha MTOCTPOCHHE

Pemenne 3amau

Tpeyronpuuku. CBOMCTBa paBHBIX

TPEYTOJILHUKOB. [Ipu3Haku
paBEHCTBA TPEYTOJIBbHUKOB.
Teopemsl. JloxazarenbCTBO.
[lepnieniuKyIISIp K IIPSAAMOM.
Haxnonnas, mpoekuus. Beicora,
MeJhaHa, ouccekTpuca
TpeyrojbHuKa. PaBHOOEIpEHHBIN
TPEYTOJIbHUK, €ro CBOKCTBA.
PaBHOCTOpOHHMI TPEYrOJIbHUK.

OKpy>KHOCTB, €€ JJIEMEHTHI U
CBOICTBA. Omnpenencuue.
YTBepxkaenus. ['eomerpuueckue
MIOCTPOEHUS ISl WITIOCTPALuU
CBOMCTB reOMETPUUECKUX (UTyp.
HNHCTpyMEHTBI 17151 TOCTPOCHMIA:
LUPKYJIb, JIMHEHKA,  YrOJbHUK.

Ilpocmetiwue nOCMpOEeHUs
YUpPKynem u JUHEeUKOU: NOCMpOoeHUe
OUccekmpucyl yena,

MOHSTUSIMHU: TPEYTOJbHUK,
paBHOOEAPEHHBIN TPEYTOJIbHUK,
PaBHOCTOPOHHHUI TPEYTOJIbHUK,

BEpPLIMHBI,  CTOPOHBI, yrod H
HEPUMETP TPEYrOJbHUKA, PABHbBIE
TPEYTOJIbHUKH, MeuaHa
OHCceKTpHca BbICOTA TPEYTOJIbHUKA,
OKPYKHOCTb, LICHTP PainyC XopAa

TUaMeTp OKPYKHOCTH,
MEPIICHAUKYJIAP K PSIMOM;
U3BJIEKATH UH(pOpMaIUIO 0

TPEYrOJbHUKAX W  OKPY)KHOCTH,
NPEJCTAaBICHHYI0 Ha 4YepTeXxax B
SBHOM  BHJE; HPHUMEHATH IS
pEIICHHUS 33/1a4 TEOMETPHUUCCKHE
bakThl, eciau YCIIOBUS 170'¢
NPUMEHCHUS 3aJlaHbl B SIBHOH
dbopme; n3o00paxaTh TPEYTrOJbHUKN
U HX DJIEMEHTBI OT PYKH H C
TIOMOIIbIONHCTPYMEHTOB;




KoHnTtponbsHas padora Ne 2

NepneHouKyaIapa K npsamou, yaid,
PABHO20 OAHHOMY.

BBIIIOJIHSATD IIPOCTENIINE
IIOCTPOCHUSA Ha MECTHOCTH,
HEOOXOIUMBIE B PEAJbHOM JKHU3HU;
NPUMEHAMb 2eomempuiecKue

Gaxmol 015 peutenusi 3a0a4, 8 Mom
yucie, npeononazalouux HecKOIbKO
uiaz2o6 pewieHus; hopmyauposams 8
npocmenwux Cry4asx ceoucmea u

NpU3HaKu Mpey2oIbHUKOS,
00Ka3b18amb 2eomempuiecKue
YMBEPAHCOCHUSL: meopembl 0
NPUSHAKAX pasencmad
mpeyeobHUKOS, meopemy 0
nepneHouKyiape K npAMOol,
meopembl 0 ceoticmae
PpasHobeoOpeHH020 MpeyeoibHUKA;
e1adems CMAaHOapmHou
Kaaccuguxkayueti  mpey2oabHUKO8,
UCNONIb3068aAMb ceoticmadq,
2eoMempuiecKux Quzyp 014
peutenus 3a0ay NPAKMUYECKO20,

xapakmepa u 3a0a4 U3 CMENCHbIX|
OUCYUNTIUH, onepuposamy
HOHAMUAMU 2eoMempuiecKux|
Queyp; u381eKamo,
UHmMepnpemuposamy u

npeobpazosvieams  UHDOPMAYUIO O
2eoMempuiecKux Gueypax,




NpeoCmasieHHyl0 Ha  4epmedrcax;
uzobpaxcamso 2eomempuiecKue
Queypol  no MeKCmo8oMyU
CUMBOILHOMY ONUCAHUI,  C80OO0OHO
onepuposamby YepmeENCHbLIMU
UHCMPYMEHMAMU 8  HECIONCHbIX]
CYYAAX, BBINOJHAMbL — NOCMPOEHUS]
mpey2oNbHUKOS, NPUMEHAMD
omoenbHble Memoobl — NOCMPOEHUl,

YUPKyem U TUHEtKOU U npo8ooUms

npocmetiuiue UCCIe008aHUsL  YUCIA,
peuleHuli;,  8bINOJHAMb NPOCMeUUe
noOCmMpoeHus HaA  MecmHOCMmU,
HeoOX00uMble 8 PealbHOU HCUSHU,

oyeHueamv  pamepvl  pPeaibHblX]
00beKmos  OKpyxcaiowe2o Mupa,
uzobpaxcams — munosvie  NIOCKUE
Queypol ¢ nomowplo NPOCMeUuUX|
KOMNbIOMEPHLIX UHCMPYMEHMO8

['naga [1I | IlapannensHbie npsimMbie 11 OnepupoBath Ha  0a30BOM YpPOBHE
1 [TpuzHaku [TapamnensHOCTD PSIMBIX. 3 MOHSATUSIMU: napasieibHOCTH
napaienbHocT AByX | [Ipu3nakm u CBOICTBA MPSIMBIX, HAKpPeCT JexKanue,
MIPSIMBIX napaJyIeTbHBIX TPSIMBIX. AKCHOMBI. OJTHOCTOPOHHHUE U COOTBETCTBCHHBIC
2 Akcroma Axcuoma napanierbHoCmu ) YTJIbI, aKCHOMBI T€OMETPHUH, TEOpEMa
napaJuieNbHbIX OpsIMbIX | Eexauoa.  Teopema, oOpaTHas| oOpaTHasi JaHHOM;  HMCIIOJb30BaTH
Pemenue 3agau JTaHHOM. JlokazaTenbCTBO 0T 2 OTHOILIIECHUS I peuieHus




KonTtponbsHas padora Ne 3

npotuBHoro. Ceoticmea u npusnaxu
nepneHOUKYIAPHOCIU.

Buvloarowuecss mamemamuku u  ux|
6K1A0 8  paszsumue HAyKU.
H.U.Jlobauesckuii. Hcemopus
NAMO20 NOCMYAama.

HpOCTCfIIHHX 3aJa4, BOSBHUKAIOIINUX B

peaabHOM KU3HH, HCIIOIh30BaTh
CBOMCTBa TE€OMETPUYECKUX (QUTYP,
(mapaJIeIbHBIX ~ TMPSMBIX) 1S
pereHus THTIOBBIX 3aad,
BO3HHUKAIOIIINX B CUTYaIHIX
IMIOBCETHEBHOM JKU3HHU, 3ajay]
IPAKTHYECKOTO COJIep KaHMS;
onepupogamu NOHAMUAMU

napaiiejlbHocmbsp NPAMbBIX.

I'maga IV | CooTHOMIEHUSI MKy CTOPOHAMHM M YIJIaMU TPEYTOJbHUKA 20

1 Cymma yriioB| BHemHne  yTiibl TPEYrOJIbHUKA. 2
TPEYroJbHUKA [IpsAMOYTOJIBHBIN,  OCTPOYT'OJIbHBIN,

2 CooTHOIIEHUSI ~ MEX/Y| TYIIOYTOJIbHBIH TPEYTOJIbHUKHU. 3
CTOpOHaMM M yrjaMu| PaBHOOeIpEHHBIN TPEyTOIbHUK, €ro
TPEYTrOJbHUKA MPU3HAKH. HepaBeHnctBo

Pemenue 3anayu TPEYrOJIbHUKA. [IpuzHaky| 2

KonTponbhas padota Ne 4 paBEHCTBA TPEYroJIbHUKOB. 1

3 [IpsmoyronbHbIe Paccrosane  mexnay TOYKaMHU. 5
TPEYrOJIbHUKH PaccrossHue OT TOUKHM 0 TPSMOM.

4 [TocTpoeHue Paccmosanue mexcoy — gueypamu. 2
TPEYroJIbHUKA 10 TpeM| [locmpoenue mpey2onbHuKo8  no
AJIeMEHTaM Mpem CmopoHam, 08yM CHOPOHAM U

Pemenue 3amau Vey Mexcoy HUMU, CMOPOHE U 08V M 3

KonTponbHnas padora Ne 5 NpUNeHCAUUM K Hell YellaM. 1

OnepupoBaTh Ha 0a30BOM YpOBHE

MOHSATUSIMU: MPSIMOYTOJIbHBIN,
OCTPOYTOJIbHBIN, TYIIOYT'OJIbHBIN
TPEYTOJIbHUKH, BHEIIIHUE  YIJIbI
TPEYTrOJbHUKA, PaBEHCTBO (Quryp,
paBHbBIC burypsi, PaBEHCTBO|
TPEYTrOJbHUKOB; TMPUMEHATh  JIs
peleHust 3aJady  TeOMETPUYECKHUE
baKThl, eciu yCJIOBUS UXx
NPUMEHEHUSI  3aJ1aHbl B SBHOU
dbopme;  HCIOJIL30BaTh  CBOMCTBA
reOMETPUIECKUX buryp ISt
pelIeHust TUTIOBBIX 3azady,
BO3HUKAIOLIUX B CUTYyalUsIX
MMOBCEIHEBHON JKU3HH, 3aja4
PAKTUYECKOTO COJICpIKaHMUS;
U3BJICKATh uHbOpMaIUIO 0
r€OMETPUYECKHUX dburypax,




IIPEACTABICHHYIO HA YEpTEkKax B
SIBHOM BH/IE; UCIOJIb30BaTh
OTHOILICHUS JUISL pelieHus
IIPOCTENINNX 3a7a4, BOSHUKAOIINX B
peanbHOM  KU3HY, BBIIIOJIHATH
U3MEPEHHUE JUIMH, PAaCCTOSHHUM, C
IIOMOIIBYO  HMHCTPYMEHTOB  JUIs
U3MEPEHUH  JUIMH;  u300pakaThb
NPSAMOYTOJIBHBIMA,  OCTPOYTOJIbHBIH,
TYHOYTOJIbHBI TPEYTOJIbBHUKH, OT
PYKH H C IIOMOIIBIO HHCTPYMEHTOB;

BBITIOJIHATH pocTenlne
IIOCTPOCHUS Ha MECTHOCTH,
HEOOXOUMbIE B PEAIbHOW >KU3HU.
Onepuposamu NOHAMUAMU

2eomempuiecKux Queyp,; pageHcmeo
@ueyp, pasHvle uzypwl, pageHcmeo
mpey201bHUKO8; NPUMEHAMb
eeomempuyeckue  ¢hakmol 0515
pewieHuss 3a0ay, 6 moM 4ucie,
Npeononazaruux HecKOIbKO uaz2o8
peuleHus; Gopmynuposame 8
npocmenuwux Cay4asx ceoucmea u
npusHaku — ueyp;,  0oxazvleamv
eeomempuyeckue YMBEPAHCOeHUS:
meopemy 0 cymme yenos
mpey201bHUKdA, meopemy 0
COOMHOULEHUSL MeNHCOY CIOPOHAMU U




yenamu mpey20ibHuKa (npamoe u
oopamHoe ymeepaicoeHue), meopemy
0  CBOUCMBAX  NPAMOY2OJIbHLIX

mpey20bHUKO8 (MpAMOY20bHbIL
mpey2oavHuk ¢ yenom 30°, npuznaxu
paseHcmaa NPAMOY20IbHbIX
Mpey2obHUKOB); 61a0emn
CMaHOapmuou Knaccughuxayueti
mMpey20bHUKO8; UCNONb3068AMb

CBOUCMBA 2e0MempPUYecKux gueyp
07151 peuleHus 3a0ad nNpaKmuiecKo2o
xapakmepa u 3a0a4 U3 CMENCHbIX

OUCYUNTUH, U3eIeKamo,
UHmMepnpemuposamy u
npeobpazosvieams UHDOPMAYU O
2e0MempUecKux Queypax,

NPeOCmABNeHHYI0 HA  Yepmedcax;
BLIUUCTAMb  PACCMOAHUSL  MeHCOY
Queypamu; uzobpasxcams
MPey2oIbHUKU N0 MEKCMOBOMY U
CUMBOJIbHOM)Y ONUCAHUI), CBOOOOHO
onepuposamu YePMENCHLIMU
UHCMPYMEHMAMU 68  HECNLONCHBIX
CYYasx, GbINOAHAMbL NOCHMPOEHUs.
Mpey2oibHUKO8, NPUMEHSIMb
omoebHble Memoobl NOCMPOeHULl
YUpKyIem U TUHetKol U npo8ooums
npocmetiuiue UCCie008aHus HUucia




peuleHuli;,  8blNOJIHAMb NPOCMeuuue
nocmpoeHus Ha MecmHOCmu,
HeobXo0uMbvle 8 pPeanbHOU IHCUHU,
oyeHueamv  pazmepvl  pPedabHbIX]
00beKmMo8  OKpydcawuje2o  Mupa,
usobpaxcamov — mpey2obHUKU C
HOMOWBIO npocmenuiux|
KOMNbIOMEPHLIX UHCIMPYMEHMO8.

IToBTopenue. Pemenne 3amau. Mitoropas KoHTpoabHas paboTa

Hroro

68




8 kiace

Howmep HanmenoBanue OcHOBHOE coiepKaHne KonunuecTso XapakTepucruka
TJIaBbl/ rinaBbl/maparpada 4acoB OCHOBHBIX BUJIOB Y4€OHOM

naparpada JESITEIbHOCTU

I'maBa V | YeTsIpexyroabHUKU 14 OnepupoBarb Ha 0a30BOM YpOBHE

1 MHOroyroJIbHUKH MHOroyrojibHUK, €ro 3JEMEHTHl H 2 MOHSATUSIMU JloMaHas,

2 [Tapaiutenrorpamm U | ero CBOICTBA. Jlomanasi. 6 MHOTOYTOJIbHUK, €0  BEpIIHHBI,

Tpanemus Pacno3znaBanue HEKOTOPBIX CMEKHBIC CTOPOHBI, JWAaroHaJIu;
3 [IpssMOyTOJILHUK, pOMO, | MHOTOYTOJIBHUKOB.  Bwinykivie  u 4 W3BJICKATH nH(pOpMaITHIO 0
KBaJapar HeBbINYKIble MHO20)20JIbHUKU. F€OMETPUUYECKHUX durypax:

Pemenue 3amau YeThIpexyroabHUKH. 1 MHOT'OyTOJIbHUKAX,

KontponbsHas pa6ota Ne 1 [Tapannenorpamm, poMO, 1 napasjeaorpaMmme, pomoe,
MPSIMOYTOJIbHUK, KBaJIpar, IPsIMOYTOJIbHUKE, KBaJpare,
Tpanerus, paBHOOEIpEHHAs TpaneIuu, MPE/JICTABICHHYIO Ha
Tpaneuus. CBOWCTBA U MPU3HAKHY] YepTekax B IBHOM BUJIC; IPUMEHSTh
napasuiesniorpaMmma, pomba, JUIS1 PENICHUs 3a/1a4 T€OMETPUUYECKUE
MPSIMOYTOJIbHUKA, KBaJIparta. bakThl, €CIM  yCIIOBUSA 170
OceBas CUMMETpHSI OpPUMEHEHUsT  3aJlaHbl B SIBHOU
r€OMETPUUECKUX buryp. dopwme; CTPOUTH burypy,
I{enTpanpHas CUMMETpPUS] CUMMETPUYHYIO JTaHHOW  ¢urype
reOMETPUYECKUX QUTyp. OTHOCHUTEJIBHO OCH W  TOYKH;

pacrno3HaBaTb ABUKCHHC 00BEKTOB B
OKpyXKaromemM MHPC, PaCllO3HABATDb

CUMMETPUYHbBIC burypsi B
OKpY)XaloIIeM  MHPE; NPUMEHSIMb
2eomempudecKue Gaxmol 015

peulerHusl 3610(1’{, 6 mom qucie,




npeononazaruux HecKoIbKO Wazos
peutenus, Gopmynuposams 8
npocmenuwux Cayyasax ceoucmea u
npusHaku gueyp (napaiierocpamma,
pomba, npsamMoy20bHUKA, Keaopama,

mpaneyuu, pasHobeopeHHoU
mpaneyuu), 00KA3b18aMb
2eomempudecKue  YmeepHCOeHUs;
e1adems CMaHOapmuou
Knaccugukayuei naiocKux —gueyp;
UCNOIb308AMb ceolicmea
2eomMempudecKux Queyp 07151

pewenuss  3a0a4  NPAKMU4EecKo2o
xapakmepa u 3a0a4 U3 CMENCHbIX

OUCYUNTIUH; onepuposama
NOHSIMUAMU 2eoMempuiecKux
Queyp; U3BNeKamo,
UHMEPNPemupos8ams u
npeobpaszosvieams UHGoOpMmayuo o
2eoMempuiecKux Queypax,

NpeoOCmasieHHyI0 Ha YepmedCcax.
I'maBa VI | Ilmomans 14 Brimonuars U3MepeHue JUIMH,)
1 IImomans IloussTme o0 ILIOmMAAW IIOCKOM 2 paCCTOSIHUM, BEIUYHUH YIJI0B, ¢
MHOTOYTOJIbHUKA buryps " ee CBOMCTBAX. ITOMOII[BIO WHCTPYMEHTOB 1S
2 IInomanu N3mepenune mnomanei. EnuHULb 6 M3MEPEHUMN JIJINH " YIJIOB;
napasuiesiorpamma, n3MepeHus miomaau. CpaBHEHUE U NPUMEHATh (DOPMYIIBI  TIEPUMETPA,
TPEYroJIbHUKA BBIYHMCJICHHE IO CH. IJIOMIAAN;  TIPUMEHSTH Teopemy|
Tpaneuuu NHCTpyMeHTBl  JUIsI U3MEPEHHI U [Tudaropa, 0a30BbIE




3 Teopema [Tudaropa

Pemienne 3agau

KoHnTtponbsHas padora Ne 2

ITOCTPOCHU; U3MEpEHUE 51

BBIYMCIICHUE TUIomane. PopMyIibl

N

IJIOIAIA TPEYTrOJIbHUKA,
napajuiejorpaMmMa M €ro 4acTHBIX
BUJIOB. Teopema [Tudaropa.
LUlxona l[ughaeopa.

TPUTOHOMETPUYECKUE COOTHOIIECHHUS
JUJIs1 BBIYMCIICHUS IJIMH, PACCTOSIHUM,
IUIOMIAEH B IMPOCTEUINUX  CIydasx
BBIYHCIISITH paccTosiHUS Hal
MECTHOCTH B CTaHIapPTHBIX
CUTYaIUSX, IJIONIAX B MPOCTEHIIINX
ciaydyasx, TNPUMEHATh (HOPMYJbI B
MPOCTEHIINX CUTYaIUsIX B
MIOBCEIHEBHON JKU3HU; NPUMEHAMDb
meopemy  Ilughacopa, Gopmyns
niowaou npu peuieHuu
MHO20ULA20BbIX 3A0ay, 8 KOMOPbLIX
He 8ce OaHHble NPedCMAsleHbl S6HO,

a mpebyom 8bIYUCICHULL,
onepuposams  OoJee WUPOKUM
Koauuecmeom — popmyn OJIUHDL,
niowaou BbIYUCTISIMD,
Xapaxmepucmuxu KOMOUHAYULL
Queyp (oKkpysrcHOCmel u
MHO20Y20IbHUKO8) NPUMEHSAMb

mpucoHomempuyeckue opmynnl OJisl
BLIMUCTEHULL 6 0OOolee  CILOMNCHBIX]
CYUASIX, NPOBOOUMDb BbIUUCTICHUSL HA

OCHOBe PABHOBEUKOCTIU u
PABHOCOCMABNIEHHOCTU,
Gdopmynuposamso 3a0auu HA

eblyUC/ieHUe  ONUH, niowaoeu  u
peuiams Ux; npPOBOOUND




8bIYUCTICHUS] Ha MeCmHOCU,
NpUMEHAMb Gopmynsi npu
BLIYUCTCHUAX 8 CMEJICHLIX VUEOHbIX]
npeomemax, 8 OKpYHcarouyel

delicmeumenbHOCmu.
I'maBa VII | ITomoGHBIE TPEYTOIBHUKN 19 N3Bnekath uHpopMaruio 0
1 Omnpenenenue IIponopyuonanvhvie ompesKu, 2 reOMETPHUUECKIX dburypax,
MOJ0OHBIX nooobue gueyp. 1lo0o6HbIe NPEACTAaBICHHYIO Ha  4YepTexax B
TPEYTroJIbHUKOB mpeyzonvruxu. Ilpuznaxu noooous. SIBHOM BUJIC; TPUMEHSTh s
2 [TpuzHaku nonobus| CpemHsis JUHUS  TPEYTrOJbHUKA. 5 pemeHuss 3ajgady = TeOMETPUYECKUE
TPEYTOJLHUKOB Teopema @aneca. /lenenue ompesxa bakThl, eciu yCIIOBUS 170
Kontponbsnas pabota Ne 3 6 oanHom omuoutenuu. TloHsITHE 1 MIPUMEHCHUS 3a7aHbl B SIBHOM
3 [Tpumenenue noxodus k | mpeodpazoBanus. [Ipeacrasnenue o 7 dopme;  pemarb  3adadu HA
JTI0KA3aTelIbCTBY TEOPEM | METAPEIMETHOM MOHATHH| HAXOXJIEHUE r€OMETPUUYECKUX
U pEIICHUIO0 3aa4 «mpeoOpazoBaHUey. Iloooobue. BEJINYUH no oOpasiam iy
4 CootHomieHusi  Mexay| TpuroHomerpudeckue byHKIMH 3 aNropUTMaM; WCITOJIB30BATH)
CTOpPOHaAMH M yIJIaMH| OCTPOTO YIJia B PSIMOYTOJILHOM CBOHCTBA TCOMETPUYECKHX  (PUTYD
MPSIMOYTOJILHOTO TPEYTrOJIbHUKE. Boeruucnenue JUISL  pelIeHWs] THWIIOBBIX  3ajad,
TPEYTOJIbHUKA AJIEMEHTOB  TPEYTOJIHHUKOB C BO3HHUKAIOIIIUX B CUTYaIMIX
Konrtponbnas padora Ne 4 HCIIOJIb30BAaHUEM 1 IMOBCETHEBHOM J)KU3HHU, 3aJ1aY
TPUTOHOMETPUUYECKHIX MIPAKTUYECKOTO COJIep KaHMUS;
COOTHOUICHUM. Buvioarowuecs MIPUMEHSATH 0a30BbIC

mamemMamuxku U Uux 6K1a0 8
pazeumue Hayku. Panec.

TPUTOHOMETPHUECKUE COOTHOIICHUS
JUTSI BBIYMCIICHUS JJTHH, PACCTOSTHHM,
TUTOMIAACH B TIPOCTEHIIINX CTydasx;
onepuposams NOHAMUAMU. NOO0OUe
Queyp, no000OHbIE Queypeol,
no000OHbIe Mpey2oIbHUKU,




UCNONBb3068AMb OMHOWEHUsT O
peuieHus 3a0ay, B03HUKAIOWUX 8
PpeanbHoll IHCUBHU, npoeooUMb
BbIYUCTCHUS Ha MeCmHOCMU;
NpUMEHAMb Gdopmyvl npu
BLIYUCTCHUSX 8 CMEJICHbIX VUYeOHBIX]
npeomemas, 8 oKpydicarowet
oelcmeumenbHoCmu NPUMEHSMb
mpueoHoMempuyecKue Gdopmynvl
07151 BLIYUCTICHULL 8 DOJIee CIONCHBIX
CYUASX.

I'naBa OKpyX HOCTb 17
VIl
1 Kacarenbnas k| BzauMHO€ pacnonoxxeHue npsiMou u 3 OnepupoBath Ha 0a30BOM  YpPOBHE
OKPY>KHOCTH OKPY>KHOCTH, KacarenbHas u MOHSATUSIMU TEOMETPUUECKUX (DUTYD
2 [lenTpanbHbie | ceKyuasik OKPY>KHOCTH, ux 4 (cepemMHHBIN  NEPOEHAUKYISAP K
BIIMICAHHBIE YTJIbI ceolicmea. OKpyX HOCTb, ee OTpE3KY, KacaTelabHas U CeKyuas K
3 UeThlpe 3aMeyaTeNbHbIE | 2JIEMEHTHI u CBOMCTBA. 3 OKPY>KHOCTH, [EHTPAJIbHbIE u
TOYKH TPEYTOJbHHUKA LleHTpanbHblE W BIMCAHHBIE YTJIbI. BIIMCAHHBIE YIJIbl, BIIMCAaHHbIE W
4 Brnincannas vl buccekTpuca yria u e¢ CBOICTBa. 4 OIMUCAHHbIE OKPYKHOCTHU InE|
ONMCaHHAas1 OKPYKHOCTU | CepeIMHHBIM  MEPHeHAUKYISIP K TPEYTOJILHUKOB u
Pemenue 3amau OoTpe3Ky. BriucaHHble U ONTMCaHHbIE 2 YemblPEexy20ibHUKOR), U3BJIEKATH
Kontponsnas padota Ne 5 OKPYKHOCTH  JUISI TPEYrOJIbHUKOB, 1 uHpOpMaIIMIO O  TeOMETPUUYECKUX]
Uemulpex)y201bHUKOB. Tpuccexyus durypax, NPEACTABICHHYI0  HA
yena yepTekax B IBHOM BUJIE; IPUMEHSITh

AJI1 peIICHUS 3aga49 rCOMCTPUIYCCKHC
(baKTBI, cciim YCII0BUA HX
IPUMCHCHU 3aJaHbl B SIBHOU




dbopme;  pemath  3aJadyd = Ha

HAaXOXKJICHHE TEOMETPUICCKUX
BEJIMYMH 1O  o0pa3lmaMm WU
ITOPUTMaM; UCIIOJIb30BATh

CBOMCTBa TE€OMETPUUYECKUX (uryp
JUISL  pEIlCHHs] THUIIOBBIX  3ajad,

BO3HUKAIOIIUX B CUTYaIUAX
MOBCEIHEBHOM KU3HHU, 3amaq
MPaKTUYECKOTO COJICpKaHMUS;
Xapakxmepu3o6amso 83aUMHOE
pacnonodicenue npAMOU u

OKPYIHCHOCIU, O8YX OKPYICHOCMEU,
Gdopmynuposame 8  npocmenuux
CAyuasx — ceoucmea U - NPUHAaKu

Queyp; 00KA3b18aMb
2ceomempuyecKue  YmeepiCcOeHUs,
UCNOIb308AMb ceoticmea
2eoMempuUYecKux Queyp o5t

peutenuss  3a0a¥  NPAKMUHECKO20
xapakmepa u 3a0ay U3 CMENCHbIX
OUCYUNTIUH

IToBTOpenue. Pemenue 3amayu. ITtoroBasi KOHTposIbHas paboTa

Htoro

68




9 kJjacce

Howmep HanmvenoBanue OcCHOBHOE cOEpKaHNE KonunuecTso XapakTepucruka
TJ1aBbl/ rinaBbl/maparpada 4acoB OCHOBHBIX BUJIOB yueOHOM
naparpada JESATEIBHOCTH
I'maBa X | BekTopbl 8 OmnepupoBath Ha 0a30BOM  YpOBHE
1 IloHsATHE BEKTOpA [lonAaTHe BEKTOpa, JEWCTBUA HAa 2 IIOHATUAMU BEKTOD, CyMMa
2 Cnoxenue u BEKTOpaMH, U CITIOJIb30BAHUE 3 BEKTOPOB, IPOU3BEICHUE BEKTOPA HA
BBIYMTAHUE BEKTOPOB BEKTOpPOB B (¢u3suke. [Ipumenenue YHCIJIO; UCIOJIb30BaTh BEKTOPBI IS
3 VY MHOKEHUE BEKTOpA Ha | eKmMopos 0714 peulenus 3 peuieHuss NpOCTEMIIMX — 3a4a4  Ha
gucio. [ Ipumenenune npocmeuux 2eOMempuUdecKux ONpEICIICHUE CKOPOCTH
BEKTOPOB K PELICHUIO | 3a0ady. OTHOCHUTEJILHOTO JBUKEHUS;
3a1a4y onepupoeams NOHAMUAMU BEKMOP,
cymma, PAazHOCmb 6€KMOopos,

npoussedeHue 8eKmopa Ha Hucio,
V201 MeHCOY 8eKMOPAMU,; CKATAPHOE
npoussederue BEKMOPO8;
BbINONHAMND oeticmaust Hao
BeKMOpamu (ClLodiceHue, abluumatue,
VMHOJICEHUe HA YUCT0), BbIYUCTAMD
CKaspHoe npousseoeHiue,
onpeoensims 8 NPOCMEUWUX C1yuasx
yeon MeHcoy BEeKMoOpamu,
BLINOJIHAMb  PA3NONCEHUE — 8EKMOpa
Ha cocmasnsanujue, NPUMEHAMb
NOJyYeHHble 3HAHUA 6 @u3suKe;
NPUMEHSAMb 8eKMOpbl OJisl PeuleHuUs
2eoMempuiecKux 3a0au Hd




8bIUUCTEHUE OJIUH, yenos;
UCNONIL306aMb  NOHAMUSL  8EKMOPOE
05l pewleHust 3a0a4 no ¢husuxe,

eeoepapuu  u  Opyeum  y4eOHbLM|

npeomemam

I'maa X | Meron koopuHAT 10 OnepupoBatb Ha  0a30BOM YpOBHE
1 Koopnuuatel Bektopa | Paznoowcenue 8eKmopa HA 2 MOHATUSMU BEKTOP, CyMMa|
2 [Ipocreiiive 3anauu B | cocmasnsoujue. OcHOBHBIC 2 BEKTOPOB, MPOU3BEICHUE BEKTOPA Ha
KOOPJIMHATAX MOHATHUS, KOOPOUHAMbL BeKMopad, YHCJIO, KOOPAUHATHl Ha IUIOCKOCTH;

3 YpaBHeHue paccmosiHue MexHcoy — MOYKAMU. 3 W3BJICKATh HH(POPMAITHIO 0
OKPYKHOCTH U psiMOi | Koopounamul cepedunvl ompesxa. F€OMETPUYECKHUX burypax,

Pemenue 3amau VYpaenenus gueyp.  Bzaumuoe 1 MPEACTABIICHHYI0O Ha  4YepTekax B
Kontponrsnas padora Ne 1 PacIooKeHue 08YX] 1 SIBHOM BHJIE; NPUMEHATh  JIJIs
oxkpyacnocmel. Ilosenenue memooa pemeHuss 3ajad = TeOMETPUYECKUE

KOOpOuHam, n0360.Js10We20, (baKThI, eci YCIIOBHSI uX

nepesooumbs 2eomempuiecKue OpUMEHEHUsT  3aJaHbl B SIBHOU

00vekmbl Ha A3bIK aneedpul. P. dopme;  pemath 3a/1auu HA

Hexapm. Ilpumepvr  paznuunbix HAXOXKJICHUE r€OMETPUUYECKUX

cucmem Koopauﬂam.

BEJIMYUH [0 o0Opa3uaMm Wy
aJITOPUTMAaM; MCTIOJIb30BaTh BEKTOPHI
JUTS pEIIeHUs TPOCTEHINNX 3a/1a4 Ha

OTIpe/ICIICHUE CKOPOCTH
OTHOCHUTEILHOI'O TBIKEHUS
OTIPEICIISTh PUOIMKEHHO
KOOPJIMHATBI TOYKH 1o ee
M300paXEHUI0 Ha  KOOPJMHATHOU
IJIOCKOCTH; Xapaxkmepuszo8anmv

B3AUMHOE pacnoJloJicerHue I’lpﬂMOlZ u




OKDYIHCHOCIU, O8YX OKPYIHCHOCMENU,
onepupoeams NOHAMUAMU 8EKMOP,
cymma, Ppa3Hocmo 8eKMopo8,
npousseoeHue GeKmopa Ha Hucio,
V20]1 MeHcOy 8eKMOpaMU, CKAIAPHOE

npousgedenue 8EKMOpos,
KOOpOUHambl Ha NIOCKOCMU,
KOOpOUHAmMbl 8eKMopa, 6bINOJIHAMb
Oeticmaus Hao 8EeKMOpamu
(cnoowcenue, sbluumanue,
YMHOXMCEHUe HA YUCTO0), BbIYUCTAMb
CKAsIPHOE npouseeoenue,
onpeoensims 8 NPOCMENUUX CIYHaAsxX
yeorn medzncoy 8EeKMopamu,

BLINOJIHAMb  PA3I0JCEHUE BEKMOpPa
Ha  cocmasasowue,  NPUMEHSIMb
NoJy4eHHvle 3HaAHUs 68  (pusuxe;
NPUMEHSAMb 8eKMOpPbl OJIsl PeuleHuUs
2eomMempudecKux 3a0au Ha
gbluUCIeHUe OJIUH, Venos,
UCNOIb3068aAMb NOHAMUSL 8EKMOPOS
015 pewenuss 3a0a4 no ¢usuxe,
eeoepapuu  u  Opyeum  yueOHbLM
npeomemam; onepuposama
NOHAMUAMU 8eKMop, cymma,
PA3HOCIb 8EKMOPO8, NPOU3BEOCeHUE
BEKMOPA HA YUCTO, V2Ol MeHcoy
BEKMOPaMU, cKanspHoe




npouzeedeHue 8€KMOpO8,
KOOpOUHambl Ha NJIOCKOCMU,
KOOPOUHAmMbl 8eKMOopa, BbINOJIHAMb
Oeticmaus HAo BeKMopamu
(cnooicenue, gvlyumanue,
YMHOJICEHUe HA YUCTO0), BLIYUCTSAMb
CKAISIPHOE npousgederue,
onpeoensims 8 NPOCMENUUX CYy4asx
yeorn medxnHcoy 8eKMopamu,
BLINONIHAMb  PA3NIOJCEHUE BEKMOPA
Ha — coCmasnsawue  npUMeHsImb
nONyYeHHble 3HaHus 8  (husuKe,

nOb308aMbCA ¢opmynou
BLIYUCTIEHUSL  PACCNOAHUS  MeHCOy
mouKkamu no U38ECHbIM
KOOpOUHAmMam, UCNOIb308AMb

ypasHenuss @ueyp 0Nl peutenus
3a0ay, NpUMEHAmMb  GeKmopbl U

KOOpOUHAambl ol peutenus
2eoMempuiecKux 3adau Ha
8blUUCTCHUE OJIUH, Venos,

UCNONIBL308AMb NOHAMUS BEKMOPO8 U
KOOpOuHam OJisl peuleHus 3a0ay no
Quzuke, ceoepagpuu  u  Opyeum
YueOHbiM npeomMemam

I'maBa XI | CooTHOLIEHHE MEXAY CTOPOHAMU M YIJaMU TPEYroJIbHHKA. 11
CkaJsipHO€ POU3BEACHNE BEKTOPOB
1 Cunyc, kocuHyc, | Tpuconomempuyeckue GDyHKYUU 3

[Ipumensars Qopmynsl  mepumeTpa,
IJIOIIAM;  MPUMEHATH 0a30BLIC
TPUTOHOMETPUYECKUE COOTHOUIEHHS]




TaHT'CHC, KOTaHT'€HC
yria

2 CooTHoOIIIEHHE MEXTY
CTOpPOHAMH | YTIjIaMu
TPEyTroJbHUKA

3 CkansipHoe
IIPOU3BEICHUE
BEKTOPOB

Pemrenune 3amau

Konrtpoarsnas padorta Ne 2

mynozo yena. Koopounamuwi
gekmopa. @ OpMYyJIBIIIONIAIN
TPEYTOJBbHUKA, Teopema cunycos.

Teopema xocunycos. BpraucieHune

AJIEMEHTOB TPEYTrOJIbHUKOB €
HCIIOJIb30BaHUEM
TPUTOHOMETPUYECKUX
COOTHOULIECHHM. Ckanapuoe

npousgedenue.  Acmponomus U
eeomempus. Ymo u xax y3uanu
Anaxkcazop, Opamocghen u
Apucmapx o pasmepax Jlynvi, 3emau
u Connya. Paccmosnus om 3emnu
0o Jlynet u Connya. Hzmepenue
paccmosaHus om 3emau 0o Mapca.

JUISL BBIYUCIICHUS JIJTUH, PACCTOSHUM,
IUIOIIAIEH B IPOCTEUIINX CITy4asiX;
BBEIYUCTISATH paccTosTHUS Ha
MECTHOCTH B CTaHIapTHBIX
CUTYaINusIX, TUIOIIAA B MPOCTEHIIIIX
ciy4asx, IPUMEHITh (hOPMYJIbI B
POCTEHIIINX CUTYyaIHSIX B
MOBCEIHEBHOM  KU3HHU; TPUMEHSIMb
Gdopmynvt  naowaou npu - peureHuu
MHO20UIA208bIX 3a0a4, 8 KOMOPLIX He
6ce OanHble NPeoCmasiieHvl 61O, a
mpebyrom BbIMUCTEHUI,
onepuposams  Oonee  UWUPOKUM
Koauuecmeom  Qopmya  Onumbl,
niowaou BLIMUCTAMD
Xapaxkmepucmuxu KOMOUHayu
Queyp (oxkpyosrcHocmetl u
MHO20)201bHUKOB) NPUMEHAMb
MpucoHOMempuyecKue Gopmynbl
0J151 BLIYUCAEHUL 8 O0Nee CIOHCHLLX
CY4asx, npo8ooUmMbs 8bIYUCIeHUS HA

oCcHoge PABHOBeNUKOCTU u
PABHOCOCMABNIEHHOCIU
dopmynuposamo 3a0auu Ha

8bluUCIeHUe ONUH, niowaoel U
peuams ux, npo8ooUNb GbIYUCTIECHUS.
Ha MecmHocmu; NPUMEHMb
Gdopmyvl npu BLIYUCTEHUSX 8




CMENCHBIX YUeOHbIX npeomMemax, 8
OKpyHcaroweli 0elucmseumenrbHoCmu

I'masa XII | JnnHa OKpY>KHOCTH U TUIOLIAJb KPyTa 12

1 [IpaBunbHbBIC IIpaBusnbHbBIC MHOTOYTOJIbHUKH. 4
MHOTOYTOJIbHUKHU Brnucannbie " ONMCAHHBIE

2 JInMHa OKPY)XHOCTH W | OKPY)KHOCTH  JJISt NPABUTIbHBIN] 4
TJIONIAJb Kpyra MHO20)201bHUKO8. OKpy»X HOCTb,

Pemenue 3amau Kpyr. X 3neMeHTBhl U CBOMCTBA. 3

KontponbsHas padota Ne 3 @opMysbl UIMHBL OKPYKHOCTH U 1

IJIONIAN  KpyTa.

Keaopamypal

Kkpyea. Mcmopus uucna rr. 3onomoe
ceuenue. [locmpoenue npasuibhblx

MHO20)201bHUKOB.
UCKYCCMEO.
3AKOHOMEPHOCMU
mupa

Teomempua u
I'eomempuueckue
OKpYIHCaloue2o

OnepupoBarb Ha 0a30BOM YpOBHE
MOHATUSMHU TEOMETPUIECKUX DUTYP

paBUJIbHBIE MHOTOYTOJIbHUKH;
U3BJICKATh uH(bOopMaIuIo 0
r€OMETPUIECKHUX ¢durypax,
IPEICTABICHHYI0O Ha YyepTexax B
SBHOM  BHJE€;  NPUMEHATh I
pemieHuss 3aJad  [eOMETPHYECKUE]
(axThl, eCIIn yCIIOBUS uX
IPUMEHEHUS  3aJaHbl B SBHOWU
dopme; pemiate  3aJa4u HA
HaXO0XKJEHUE F€OMETPUYECKHX
BEIUYUH  TI0 oOpazuam  WIH
aNropuTMam; UCIIOJIb30BATh
CBOWCTBa  TIeOMETPHYECKUX (Uryp
JUISL  pELICHUS TUIIOBBIX  3ajad,
BO3HHKAIOIINX B CUTYaIHIX
MMOBCEIHEBHOM J)KA3HH, 3aJ1ay4
IPAaKTHYECKOTO COJIEp KaHUS;
BBIYHCIIATH paccTosIHUS HA
MECTHOCTH B CTaHAapTHBIX

CUTYAITUSX, IO B TPOCTEHIIINX

ClIydasix, NPUMCHITh QOPMYJIbI B
IPOCTEHIITNX CUTYaITUIX B
TIOBCETHEBHON  YKM3HU; NPUMEHSMb
2eomempuiecKue Gdakmer 0




pewieHusi 3a0ay, 6 MOM UUCTe,
npeononazaroujux HeCcKOaAbKo ula2o8
pewienus; Gopmynuposams 8
npocmenuwux Cayyasax ceoucmea u
npusHaku — gueyp;,  0okazvleamv
eeomempuyeckue ymeepocoenus;
UCNOIb308AMb ceolicmaa
2eomMempuiecKux Queyp 07151
pewieHuss  3a0ay  NPAKMUYECKO20
xapakmepa u 3a0a4 U3 CMENCHbIX

OUCYUNTUH, onepuposamo
NOHAMUAMU 2eoMempu4ecKux
Queyp; u3BNeKamo,
UHMepPNPemupo8ams u
npeobpazosvieams UHGopmayuo o
2eoMempu4ecKux Queypax,

NpeOCMAasIeHHYI0 HA — Yepmedicax;
Gdopmynuposams 8  npocmeriuiux
CAYYAsAX —CBOUCMBA U  NPUSHAKU
Queyp;,  npumeHamv,  Gopmyivl
naowaou npu peuienuu
MHO2OWALOBIX 300al, 8 KOMOPbIX He
8ce OanHbvle NPeodCcmasiiensl 61O, d
mpeoyrom gbIUUCTeHUL],
onepuposams ~ 0onee  WUPOKUM
Konuuecmeom  opmyn  Oaumbl,
niowaou BLIUUCTSIMD
Xapaxmepucmuxu KOMOUHAYUIL




Queyp (okpyorcnocmeii u
MHO20Y20TbHUKO8) NPUMEHAMYb
mpu2oHomMempuieckue Gopmyvl OJis
8blYUCTIeHUL 8  OoJllee  CILOJMCHBIX]
CIY4asx, nNpo8oOUmMb 8bIYUCTIEHUS HA

ocHoge PABHOBENUKOCTU u
PABHOCOCMABNIEHHOCMU,  NPOBOOUMb,
8bIYUCTICHUS HaA — MeCmHOCMU,
NPUMEHSAMb dopmynvl npu
BLIYUCTEHUAX 6 CMEMCHbIX YYEOHbIX]
npeomemas, 8 oKpydrcarowel
delicmeumenbHoOCmu

I'naBa
X1

JIBr>xeHUsI

1

[lonarue nBrXxeHU

2

[TapajutenbHbIN
IIEPEHOC ¥ TOBOPOT

Pemenne 3agau

Kontponbhas padora Ne 4

JBuxenus. OceBas U IIEHTpaJIbHAs

w

CUMMETpHUSI,  NOBOPOMm u
napanienbHbli nepeHoc

Kombunayuu 08UIICEHUU HA

NIOCKOCHMU U UX CBOUCMEA.

Ctpouts GuUTrypy, CHMMETPHYHYIO
JTaHHOW (UTYpe OTHOCHUTEIBHO OCH 1
TOYKH:  pacliO3HaBaTh JBUKCHHE
O0OBEKTOB B OKpPYXKAIOIIEM  MHPE;
pacrno3HaBaTh CUMMETPUYHbBIC
burypel B  OKpYXalolleM MHDE;
onepuposams NOHAMUEM OBUINCEHUS.
u 8rademv npuemamiy NOCMpPOEHUs.
Queyp ¢ ucnoavzosanuem 08UNCEHUL,
NPUMEHSAMb NOJYYeHHble  3HAHUS U
ONbIM NOCMPOEHUNl 8  CMEMNCHBIX]
npeomemax U 8  pealbHblX|
cumyayusx — oKpydcarouieco mMupa;
NPUMEHAMb  CBOUCMBA  OBUINICEHULL
ol nposeodeHuss  Npocmeuuiux|
000CHOBAHUIL ceolicme  ueyp;




NPUMEHAMb  CBOUCMBA  OBUNICEHULL
0J151 LOCMPOEHULL U BbIYUCTEHUUL

I'nasa HauanbHble cBeieHUs U3 CTEPEOMETPUN 8
A\
1 MHOrorpaHHHKH [Imockocte.  Mnocoepannux u ezo 4
2 Tema W TIOBEPXHOCTH | 271€MEHMbI. Hazeanus 4
BpaIlCHUS MHO202PAHHUKO8 c DPAa3HbIM|
nojodceHuem  u KOAU4eCmeom

epaeiti. [lepBuyHbIC IPEACTABICHUS

onupamuse, napasuiesienumnee,
npusme, cdepe, mape, MUIUHIPE,

KOHYCE, 1704 AIEMEHTAX W
MPOCTEUIINX CBOMCTBAX.

[IpencraBnenne 06 00bEME U €ro
cBoiicTBax. M3mepenne oOBEMA.
Eaunuiel  u3MepeHus  0OBEMOB.
Yoeoenuexyoa.ll. Depma

Apxumeo. Ilnamon u Apucmomerns.
JI Dtinep

OnepupoBatb Ha  0a30BOM YpOBHE
MOHATUSMHU TEOMETPUICCKUX DUTYD;
U3BIICKATh UHPOPMAITHIO 0
FeOMETPUYECKUX dburypax,
MPEICTABICHHYI0O Ha  YepTekax B
SBHOM BHWJIC; TPUMCHSITH IS

pemeHuss 3ajad = TeOMETPUYECKUE
(baKThl, eCcIH YCIIOBUS 170:4
OpUMEHEHUsT 3aJlaHbl B SBHOWU
dopme;  pemaTh  3a1a4d HA
HAXOXKJICHUE r€OMETPUYECKUX
BeIMYMH 1O  oOpasiam iy
aNropuTMaMm; UCIIOJIb30BATH

CBOMCTBa T'€OMETPUYECKHX  (QUTYD
JUISL pEIIeHHs] THUIIOBBIX 3aj1ad,

BO3HHUKAIOIINX B CHUTYaIHX
MMOBCEIHEBHOM J)KU3HU, 3aJ1ay4
MPAKTUYECKOTO COJIepKaHUs]
OPUMEHITh (OPMYJIBI  IUIOMIAAN H
00b€Ma,  ILIOIIAIHN TTOBEPXHOCTH|
OTACIBHBIX  MHOTOTPAHHHUKOB IIpH

BBIUMCIIEHUSAX, KOTJIa BCE JAHHBIE
UMEIOTCSI B YCIIOBHH; ONEPUPOBAMb
npeocmaesieHUsMU 0 Onune,
naowaou, odveme Kaxk 8eIudUHaAMU,
NPOBOOUMb NPOCMbLE BLIYUCTCHUSL HA




00bEMHBIX menax, npumMeHsmo
Gdopmynvl niowaou, oovema npu
peulenuy MHO20WA208bIX 3a0ay, 8
KOMOPbIX He ace OaHHble
npeocmaeiieHvl 516HO, a mpeodyom
8bIYUCTEHULl, onepuposams  0oJe€
WUPOKUM — KOAUYECTBOM  (hOpMYT
niowaou, odvema

[ToBTopenue. Pemenne 3amau. MiToropas KoHTpoabHas paboTa

11

Hroro
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Onucanue yueOHO-MeTOANYECKOTO
U MATEPHAJIbHO-TEXHUYECKOT0 o0ecneuyeHus 00pa3oBaTeIbHOM 1eATeJIbHOCTH

HOpMaTI/IBHble JOKYMCHTBI, ITPOIrpaMMHO-MCTOANYCCKOC O6CCHC‘{€HI/IG, JIOKAJIbHBIC
AKTbI

1. ®enepasibHbI TOCYJAPCTBEHHBIN 00pa30BaTENLHOIO CTaHAApTa OCHOBHOTO
oOmero obpaszosanus (nmpuka3z MunoOpHayku P ot «17» nexadbpst 2010 roga Ne
1897) ¢ uamenenusimu (npuxkaz Munoopuayku P® ot «29» nexabps 2014 roma Ne
1644);

2. TlpumepHass OCHOBHas 0O0pa30BATEIBHOW IMPOTPAMMBI OCHOBHOTO OOIIETO
obpazoBaHus (perieHue deaepaabHOro y9eOHO-METOIUYECKOTO OOBEIUHECHHS TI0
oO1eMy o6pazoBanuto oT «8» ampenst 2015 roma Ne 1/15).

Y4eOHO-MeTOAMUECKIE MaTepUaIIbI
1. YMK
1.1 T'eometpus. 7-9 kmaccsl : y4eb. 1yis 001ieoOpa3oBaT. OpraHu3aiuil ¢ mpui. Ha
anekTpoH. HocuTene/ JI.C. Atanacsx, B.®. byry3os, C.b. Kagommes u ap.. — 3-¢
n3a. — M : [Ipocsemenne, 2014 — 384 c. : ui.
1.2.1 KontposnbHble paboThI 10 TeoMeTpuu: 7 kiacc: Kk yueoHuky JI.C. Aranacsina
u ap. «I'eometrpus 7 — 9 knacce» / H.b. MenbHukoBa. — M.: 3naTenscTBO
«9K3ameny, 2014 — 64 c. : u.
1.2.2 KonTtposbHble pabOThI 110 TeoMeTpuu: 8 kinacc: Kk yueoHuky JI.C. Aranacsina
u ap. «'eometrpus 7 — 9 knacce» / H.b. MenbuukoBa. — M.: 3naTenscTBO
«9K3ameny, 2014 — 64 c. : u.
1.2.3 KonTtponbHble paboThI 10 TeoMeTpuu: 9 kiacc: k yueonuky JI.C. Aranacsina
u ap. «I'eometrpus 7 — 9 knacce» / H.b. MenbHukoBa. — M.: 3naTenscTBO
«Ox3ameny», 2014 — 94 c. : un.
1.3.1 Tectsl mo reomerpun: 7 kiacc: Kk yueOnuky JI.C. ArtaHacsHa u ap.
«I"eometpust 7 — 9 knacce» / A.B. @apkos. — M.: U3gatenbcTBo «OK3amen», 2014
— 144 c. : un.
1.3.2 Tectel mo reomeTpun: 8 kiacc: Kk yueOHuky JI.C. AtanacsHa u Jp.
«I"'eometpust 7 — 9 knaccel» / A.B. @apkoB. — M.: U3aatenscTBo «Ik3amen», 2014
—110c. : nn.
1.3.3 Tectsl mo reomerpun: 9 knacc: xk yueOnuky JI.C. ArtaHacsHa u ap.
«T"eometpust 7 — 9 kmacce» / A.B. @apkos. — M.: M3gatenbcTBo «OK3ameny, 2014
— 96 c. : n
1.4. 1 JIlumakThueckue Marepuaibl Mo reoMerpuu: 7 kiacc: Kk yueoHuky JI.C.
Atanacsna u ap. «I'eomerpus 7 — 9 knacce» / H.b. MenbaukoBa, I'.A. 3axaposa.
— M.: U3pgarennscTBO «OK3ameny, 2014 - 144 c. : nn.
1.4.2 JlumakTudeckue MaTepuaibl Mo reomeTpuu: 8 kiacc: k ydeOHuky JI.C.
ATtanacsiHa u ap. «I'eometpus 7 — 9 xnacee» / H.b. MensnukoBa, I'.A. 3axaposga.
— M.: I3parenbcTBO «OK3aMeny, 2014 - 176 c. : ui.



1.5. 1. 'eomeTpus: pabouas tetpanp : 7 ki. / JI.C. Atanacsu, B.®. byrysos, C.b.
Kagomies u np.. — M : [Ipocsemenue, 2014 — 64 c. : ui.
1.5.2. T'eomerpusi: pabouas terpaab : 8 k. / JI.C. Atanacsn, B.®. byryzos, C.b.
Kanomues u ap.. — M : IIpocsemenue, 2014 — 65 c. : ui.
1.5.3. T'eomerpus: pabouas Terpaasb : 9 k. / JI.C. Aranacsan, B.®. byry3os, C.b.
Kagomies u np.. — M : [Ipocsemenue, 2014 — 49 c. : un.

2. IleyatHbie mocoOus

2.1. KoMIIekT JeMOHCTpallMOHHBIX Tabmull «l'eoMeTpusi. 7 Kiacc» K y4eOHUKY
JI.C. Aranacsna / T.I'. Xomor, T.A. Bbypmuctpoma, A.FO. Xomor. — M.:
IIpoceenienue, 2014

2.2. Kommnekt tabmui «Matematuka. ['eomerpus. 7-11 kiacey. Harnsnnoe
nocobue / M.: Cnektp-M

3. Komnbrorepuslie 1 nHOOPMAITMOHHO-KOMMYHHUKAITMOHHBIE CPEeICTBAa 00yUeHHUs

3.1. CD - Iuck «Ypoku reomerpun Kupuina u Medoaus»
3.2. CD - lnuck «I"eometpust 7 xmacey» / M3natenbctBo «1C», cepust: «IlIkoma

4. NudopMalinoHHbIE UCTOYHUKU

4.1. http://fcior.edu.ru/ - emuHOE OKHO JIOCTYIA K 00pa30BaTeILHBIM pecypcam
[maTa oopamenus: 17.06.2015]

4.2. http://school-collection.edu.ru — exunas KoyieKIus AGPOBHIX
oOpa3zoBaTenbHBIX pecypcoB [AaTa oOparenus: 17.06.2015]

4.3. http://www.fipi.ru/ - dbeaepanbHblii HHCTUTYT MEAATOTUISCKUX U3MEPEHUIA:
HOpMaTHBHO-TIpaBoBas 0aza OI'D, oTkpeIThIN OaHk 3amanus OI'D (MaremaTHKa)
[maTa oopamenus: 17.06.2015]

4.4. http://alexlarin.net/ - uapopmanmonHas Mo Iep>KKa MPH MOArOTOBKE K
OI'D no maremaTuke [nara oopamenus: 17.06.2015]

4.5. http://sdamgia.ru/ - o6pa3oBaTeNbHBIN TOPTAJ AJIs IOATOTOBKHU K
sk3aMeHaM [aata obOparenus: 17.06.2015]

5. TexHuueckue cpeacTBa

5.1. [lepcoHanbHbBIN KOMIOBIOTED
5.2. MynbTuMeauiiHas 10CKa

6. YueOHO-TIpakTHYECKOE O00PYAOBaHHE

6.1. AynutopHas T0CKa ¢ MAarHUTHOU MOBEPXHOCTHIO K HA0OPOM
MPUCTIOCOOTCHUN I KPEIUICHNS TabIuIy

6.2. JIocka MarHuTHas ¢ KOOPJAMHATHOU CETKOU

6.3. KoMIuIeKT MHCTpYMEHTOB KJIACCHBIX: TUHEHKA, TPAHCTIOPTHUD, YTOIBLHUK
(30°, 60°), yronpuuk (45°, 45°), uupKyinb



I[lnanupyembie pe3yabTaThl H3yUeHUs] Y4eOHOr0 mMpeaMeTa

BbinyckHuk HayuuTes B 7-9
KJaccax
(17151 MC0JIb30BAHMS B
NOBCEeIHEBHOM KU3HH U
o0ecneyeHNs1 BO3MOKHOCTH
YCIENIHOT0 MPOAO0JIKEHUS
o0pa3oBaHusi Ha 0a30BOM

BbInyCKHUK MOJIYYHT
BO3MO’KHOCTH HAYYHThCS B
7-9 Kiaccax pjs
o0ecrneyeHHs1 BO3MOKHOCTH
YCHEHOro MpoA0/LKeHUs
o0pa3oBaHusi HA 0A30BOM H
yr1y0JeHHOM YPOBHSX

YPOBHe)
JJIeMeHTbI - OnepupoBaTh Ha 0a30BOM| - Onepuposams']
TE€OPHH MHOKECTB ypOBHel MOHATUSAMU:| NOHAMUAMU:  OnpeoeneHue,
" MHOKECTBO, 3JIEMEHT, meopemd, akcuoma,
MATEeMaTHYeCKOi | MHOKECTBA, ITOJMHOKECTBO, | MHONCECMEO,
JOTHKH IPUHAJIC)KHOCTD; Xapakxmepucmuku
- 3a7aBaTh MHOYKECTBA| MHOCecmaa, DJleMeHm
IIEPECYUCIICHUEM UX MHOJICEeCmea, nycmoe,
JJIEMEHTOB; KoHeuHoe u beckoHeuHoa
- HaXOIUTh IIEPECCUCHUE, MHOMCECHEBO,
00BbETUHEHUE,NOOMHONCECMEO,
ITOJIMHOKECTBO B |NpUHAONEIHCHOCTD,
MPOCTEUIINX CUTYaIUsX; BKIIIOYEHIUE, PABEHCMBO
- omepupoBaTh Ha 0a30BOM JHOJICECNG,
ypOBHE TMOHATHSMU| - UB00PANCAMb MHONCECMBA
OIpeJICIICHHE, aKCHOMA, U OMHOULEHUE MHOINCECME C
TeopemMa, JI0Ka3aTelIbCTBO; nomowwbio kpy2os diinepa,
- TPUBOJHTH MPUMEPHl  H] - onpeoensimo
KOHTPIPHUMEPHI TUTSI| NPUHAOIEHCHOCTb DNEeMEHMA
MTOATBEPKIACHUS CBOUX| MHOJICECMBY, 00beOUHEHUIO
BBICKA3LIBAHUI. U nepeceyeHuro MHOICeCms;

- 3a0a6amb  MHONCECMBO C

noOMOUuybIo nepevuciernus
INIEMEHM OB, CJ10BECHO20
ONnUCAaHuA,

- Onepupos8amv NOHAMUIMU.
BbICKA3bIBAHUE, UCIUHHOCTb
U JIONCHOCMb BbICKA3bIEAHUS,
ompuyanue BblCKA3bIBAHUI,
onepayuu HAao

6bICKA3bIBARUAMU. U, UJTU,

1 .
3/1ech 1 Janee — pacrio3HaBaTh KOHKPETHBIC IPUMEPHI OOIIUX MOHITHH 10 XapaKTEPHBIM MMPU3HAKAM, BHITIOIHSITH
JIEUCTBHS B COOTBETCTBUH C OTIPEJICTICHUEM U MTPOCTEUIIMMH CBOMCTBAMHU MOHATHHI, KOHKPETU3UPOBATH

npumMepamu OGHII/IC IIOHATUA.

3z(ec1, 1 JaJIEC — 3HATH ONPEACIICHUE TIOHATHA, YMCTD IOACHATDH €0 CMBICTI, YMCTh UCIIOJIB30BaTh IMMOHATHUE U €TO
CBOIiCTBa Ipy NIpOBCACHUN paccymneﬂnﬁ, JA0Ka3aTeJIbCTB, pCUICHUUN 3a/1a4.



He, YCII08Hble 8bICKA3bIBAHUS
(umnauxayuu);

- CmMpoums  8bICKA3bIBAHUS,
OMPUYAHUS BbICKA3bIBAHULL.

B noBcegHeBHOM KU3HU M NIPY U3YYEHUM APYTrUX

NpPe/IMETOB:
- HCTOJB30BaTh rpaduyeckoe| o cmpoums YenoyKuy
IpEeCTaBIICHHE MHOYECTB| YMO3AKNIOUEHUll HA  OCHOBE
JUI  ONHCAHUS PEAbHBIX| UCNONIb308AHUS npaeu
NPOIICCCOB U SIBJIICHUHM, TPU | 102UKU;

pelieHnu 3a1a4y
y4€OHBIX NMPEIMETOB.

JPyTuX

UCNOIb308AMb MHONCECNEA,
onepayuu ¢ MHONCeCmsamu,
ux epaguyeckoe
npeocmasenenue Oisi
ONUCAHUS PeaTbHbIX
npoyeccos U a6leHul

I'eomeTpuyeckue
¢urypsi

- OnepupoBaTh Ha 0a30BOM
ypOBHE TTOHATUSMU
reOMETPUYECKUX PUTYD;

- U3BJIEKaTh HH(OPMALIUIO O
r€OMETPUUECKUX durypax,
NpEeJCTaBICHHYIO HA)
yepTeKax B IBHOM BHJIC;

- TPUMEHATH ISl PEIICHUs
3aj1a4 reOMETPUUECKHE
GaKkTbl, ecium YCIOBUS HX
MIPUMEHEHUS 3a/1aHbI B IBHOU
(opwme;

- peuaTh
HaXO0XKJIeHUE
reOMETPUYECKUX BEJIMYHH I10
oOpasiiaM Ui arOpUTMaM.

3aJa4u HAa|

- Onepuposamv NOHAMUAMU
2eomempudeckux ueyp;

- U3BIeKAMDb,
UHmMepnpemupo8ams u
npeodpaz0evieams
ungpopmayuio 0
2eomempudeckux  ghueypax,
npeocmasieHHyo Ha
yepmeogicax;
- NPUMEHSMDb
2eomempuiecKue Gaxmol
0J151 peuteHust 3a0a4, 8 mom
yucie, npeononaarouux
HeCKOJIbKO WA208 PeuleHusl;
- Gopmynuposams 6
npocmeiuux cy4asx
ceoticmea  u NPUBHAKU
pueyp;
- 00Ka3bleamy
2eomempuieckie




VMEepPIHCOeHUsL,
- enademb  CMAHOAPMHOU
Kaaccuguxayuet NJIOCKUX
Queyp (mpeyzonvHuxos U
Uemvlpexy20ibHUKOB).

B noBcexHeBHOM KM3HU U NIPU U3YYECHUH APYTUX

NpeJIMeTOB:

- HCIOJNIb30BaThb CBOWCTBAl - UCNONIb306AMb  CBOUCMEA
reOMETPUYECKUX  (QUTYp UIsl| ceomempuieckux gueyp Ojist
pEeIIeHUs] THUIIOBBIX  3a]1ad,| peuleHus 3a0a4
BO3HUKAIOIINX B  CHUTYAIUSX| npakmuuecko2o  xapaxkmepa
MOBCEHEBHOM )KM3HU, 3aja4|u  3a0ay U3  CMEMHCHbIX
MPAKTUYECKOTO COICPKAHUS. | OUCYUNIUH.

OTHOMICHUSA

- OnepupoBaTh Ha 0a30BOM

YpOBHE HNOHATUAMU:
paBeHCTBO (Uryp, paBHBIE
¢burypsil, PABEHCTBO|
TPEYrOJIbHUKOB,
apajuIeIbHOCTD MPSMBIX,
NEPHEHANKYISIPHOCTD
MPSMBIX, VIIbl  MEXIY)|
OpSMBIMH,  MEPIEHIUKYJIAD,

HaKJIOHHAaA, IIPOCKIHA.

- Onepuposams NOHAMUAMU
pasencmeo  ueyp, paehwvie
Queypeol, pasencmaa
Mpey2oIbHUKOS,
napanieibHOCmsy NPAMUIX,
nepneHOUKyIApHOCb
NpAMbIX,  Yeibl Mmednco),
NpAMbIMU,  NEPHEeHOUKYIAD,
HAaKIOHHAS, npoexyusi,
nooobue @ueyp, nooooOHLIE
Queypul, NnOO0OHbIE
Mpey2oIbHUKU,
- NpUMEHAMb  meopem),
Daneca u meopemy 0
NPONOPYUOHAILHBIX
ompesxkax  npu
3a0au,

- xapaxkmepuzoeams
83aUMHOE PACNoNI0CceHUe
NpAMOU U OKPYICHOCMU,
08YX OKPYHCHOCIEII.

peueHuu

B nmoBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTUX

npeAMeTOB:
- MCIOJIb30BAaTh OTHOIICHUS 1 UCHOIb308AMb OMHOULEHUS
JUISL pELIeHHus MOPOCTEHIINX| O peutenus 3a0au,
3a/1a4,BO3HUKAIOIINXB BO3HUKAIOWUX 6  pPeabHOU
peanbHOM KU3HMU. JHCU3BHU.

N3mepenusa u -  BpIIOaHATH n3Mepenue, -Onepuposamso




BBIYHCJIEHHUS JUIMH, PAacCTOSIHUM, BENWYUH| npedcmasieHusmu o  OauHe,
VTJIOB, c MIOMOIIBIO| nzowaou,  odvéme Kax
WHCTPYMEHTOB TUTS| BETUUUHAMU. Ipumenamy
WU3MEPCHUN JUTMH | YTIIOB; meopemy Tughazopa,
- NPUMEHSTH bopmy1bl| hopmynel niowadu, 06vémd
nepuMeTpa,  IJIOMAIN u| npu peuieHuy
00BEMa, [UIOLLATH| MHO20UIAC068bIX  3a0aY, 6
MOBEPXHOCTHU OTJIICTILHBIX| KOMOpbLIX He  6Cce  OaHHblE
MHOTOTPAaHHUKOB npu| npedcmasiietul A6HO,  d
BBEIYHCIICHUSIX, KOTZAa  BCe| mpebyom 8bIYUCTIEHUL,
TAaHHBIC UMEIOTCS B YCIIOBHH, | ONepuposams bonee
- MIPUMEHSTh TEOPEMY| UUPOKUM KOJIUYECmeoM
[Tudaropa, 0a30BbIe| hopmyn Onunsl, niowaou,
TPUTOHOMETPUUECKHUE obvema, BbIYUCTISIMY
COOTHOIIICHHUSI JUTSl| Xapaxkmepucmuxu
BBIYUCIICHUS JUTUH,| KOMOUHAYUT Gueyp
paccTosiHMM, [IomaAe Bl (okpyorcHOCmel U
MPOCTEUIITNX CITyJasiX. MHO20)20]IbHUKO8)
8bLIYUCTISIMb paccmosiHus
medxnHcoy Queypamu,
NPUMEHSMb
MpucoOHOMempuiecKue
Gopmynvl 0151 BbIYUCTIEHUL 8
Oonee  CNOJNCHLIX  CYYAsX,
Npo8OOUMb  BLIYUCTEHUS  HA
OCHOBE  DABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCIU,
-npo8ooUmy npocmulé
BLIYUCTICHUSL HA ~ OOBLEMHBIXN
menax;
- popmynuposams 3a0auu Ha
8blUUCIIeHUe OIUH, Nnaoulaoell
U 00HEMO8 U peulams ux.

B nmoBceHeBHOM KM3HH M TIPH U3yYE€HHH APYTHX

npeJIMeTOB:

- BBIYUCJISTh PACCTOSHUS HA - HPOBOOUMb BbIYUCTEHUS HA

MECTHOCTH B CTaHJIAPTHBIX MedmHOCMIU,

CUTyallWsIX,  IUTOMIAIH B - NPUMEHAMb OPMYIbL NPU

MIPOCTEUIITUX CIIydasiX, 8blUUCTCHUAX 8 CMENHCHbBIX

MPUMEHATL  (POPMYJIbI B VueOHbIXnpeomemax,s

NPOCTEUIINX CUTYallusiX B OKpyocaroueti

MTOBCEHEBHOM KU3HHU. oeticmeumenbHOCU.

I'eomerpnueckne -1300paxaTbTUIOBEIE] - Hzob6pasxcamy




MOCTPOEHHUS

wiockue GUrypsl U QUrypsl B
IPOCTPAHCTBE OT PYKH U C 7
MOMOIIBI0 HHCTPYMEHTOB.

2eomempuieckue Queypsl no
NeKCMOBOMY U CUMBOTIbHOMY
ONUCAHUIO;

- c80000HO Onepuposams
UepmeHCHbIMU
UHCMpPYMeHmamu 8
HECJIOJNCHBIX CIIYUAsX,

- BBLINOJIHAMbL NOCMPOEHUS
Mpey20ibHUKO8, NPUMEHSMb
omoenvHble Memoowl
NOCMpOEeHUll  YyupKyiem u
JUHEUKOU U NPOoBOOUNDb
npocmetiuiue UCC1e008aAHUs.
yucna pewetut,

- u3z00padxcamv  MmMunosgvle
nJIoCKUe Quzypwi u
00veMHble mea ¢ NOMOUbIO
npocmeuux
KOMNbIOMEPHbIX

UHCMPYMEHMOB.

B noBcegHeBHOM KU3HU M NIPU U3YYEHUM APYTrUX

npeaIMeTOB:

- BBITIOJHATH TIPOCTEHUIIHEC
MMOCTPOCHUSI HAa MECTHOCTH, 1
HEOOXOIMMBIC B peallbHOM Heo
JKU3HU.

- BBINONIHAMbL  NpoOCMenuiue
10CmMpOeHUsi HA MeCMHOCHU,
HXOOUMbLE 8 PEeANbHOU

HCUBHUL,

- oyeHusamv pasmepul
PeanbHbIX 00beKmMo6
OKpYIHCaoOueco Mupa.

I'eomeTpuueckue
npeodpa3zoBaHus

- Crpourtb burypy,
CUMMETPUYHYIO JTAHHOU

¢burype oTHOCUTENHHO OCU U
TOYKHU.

- Onepupogamv  noHamMuUeM
08UdICeHUs] u
npeobpazosanus  noooous,
61a0ems npuemamu
nocmpoerus pueyp d
UCNONIL308AHUEM — OBUIICEHUL
u npeobpazosaruli NOO0OUs,
NpUMEeHAMb NOJyYeHHbLE
3HAHUA U ONBLM NOCMPOEHUU
8 CMEMNCHBIX NPeOMemax u 8
PeabHbIX cumyayusix
OKpYIICcaroue2o Mupa;

- cmpoumo Queypy,
NnOO0OHYIO OaHHO1,

N0JIb308AMbCSL. CBOUCMBAMU




noooobust 01 0O0CHOBAHUS
ceoticma gueyp;

- NPUMEHAMb  C8OUCEA
08UdMCEHULl  OJIs1 NPOBEOCHUs]
npocmeumux — 000CHOBAHULL

ceolicme guzyp.

B noBcexHeBHOM KM3HU U NIPU U3YYECHUH APYTUX

NpeIMEeTOB:

- pacmo3HaBaTb  JBU)KCHUE
O0OBEKTOB B OKpYXalolleM
MUDE;

- pacno3HaBarth
CUMMETpUYHbIE (UTYpBI B
OKPY’KaIoIlleM MUpeE.

- NpUMeHsIMb  CBOUCMBA
OBUJICEHUNlT U NPUMEHAMb
nooobue 0Jis1 NOCMpOeHUll U
BbIUUCTICHUU.

BekTopbl 1
KOOPAMHATHI HA
IIOCKOCTH

- OnepupoBaTh Ha 0a30BOM
YPOBHE IIOHATHUSAMH  BEKTOp,
cyMma BEKTOPOB,
MPOU3BEJCHUE BEKTOpa  HA|
YUCJIO,  KOOPAMHATHI HA
MJIOCKOCTH;

- ONpenensaTb MNpUOIMKEHHO
KOODAMHATBI TOYKM II0 €€
HN300paKEHUIO Ha
KOOPJAMHATHOMW MJIOCKOCTH.

- OnepupoeaMb NOHRAMUAMU,

BEKMOp, CYMMA,  PA3ZHOCHb
BEKMOPO8, npouszsedenue
BeKMOpA  HA  YUCNO, YOIl
MeAHCOY BeKMOpamu,
CKanspHoe npoussederue]
BEKMOPO8, KOOPOUHAMbL HA
NAOCKOCMU, KOOpOUHAMbl
seKkmopa,

- BbLINOJIHAMb OelicmeuUs Hao
8eKmMopamu (cnooicenue,
sblYUMAHIUE, YMHONCEHUEe HA
yucno), BbIYUCTAMDb
CKasApHOe npoussedeHue,
onpeoensims 8 NPOCMEUUIUX
CAYHASX yeor Mmedncoy)
8EKMOpamu, 6bINONHSAMb
pasnodicenue 8eKmopa  Hda,
cocmasnsiowue, NPUMEHIMb
NOJyYeHHble SHAHUA 8
Qusuxe, NoOJIb308AMbCA,
Gopmynot BbIYUCTCHUS
paccmosiHus MeHCOV]
MOUKAMU NO  U3BECHHBIM
KOOpOUHamam,
UCNONb308AMb VPABGHEHUS.

Queyp onsa peurenus 3a0a4;

- NpUMEHAMb 8eKmMopvl U
KoopouHamol  OJisl peuleHus]
2eomempuieckux 3a0ay  Ha
8bIYUCTEHUE ONUH, V2Tl08.




B noBceHeBHOM KM3HU M NIPU U3YUYECHUH APYTUX

NpeIMETOB:

- UCIIOJIb30BaTh BEKTOPHI JJIA
pELICHUS MPOCTENIINX 3a/1a4
Ha  ONPEAEIECHHUE CKOPOCTH
OTHOCHUTEIBHOT'O IBMKCHUS.

- UCNONBL308AMb  NOHSAMUSL
8EKMOPO8 U KOOPOUHaAm OJisl
peutenus 3a0a4 no ¢usuxe,
eeoepagpuu u opyaum|
VUeOHbIM NpeoMeman.

HUcropus
MaTeMATHKH

- OnwuceiBath
BBIJIAIOIIHNECS pE3yIbTaTHI,
MTOJTy4YCHHBIE B X0JIe
pa3BUTHSI MATEMATHUKH  KaK
HayKH;

- 3HATH IIPUMEPBI
MAaTEMATUYECKUX OTKPBITUU U
UX aBTOpPOB, B CBA3U C
OTEYECTBEHHOW U BCEMUPHOU
HUCTOPHUEN;

- MMOHUMATh
MAaTEMAaTUKU B
Poccun.

OTACIBbHBIC

pOIIH
pa3BHUTUH

- Xapaxmepuzosamv 6x1a0
BbLOAIOUUXCS. MAMEMAMUKOB
8 paseumue mMamemamurky u
UHDBIX HAYYHBIX obaacmet;

- NOHUMAMb poTb
mamemMamuku 8 pazeumuu
Poccuu.

MeToanl
MAaTEMAaTHKH

- BpiOupate  nogxoasmui
W3YYECHHBIN METO/], it |
pPELICHUN  U3YYCHHBIX THUIIOB
MaTEeMaTHUYECKHX 3aJ1a4;

- MIPUBOAUTH MIPUMEPHI
MaTEMaTHUYECKHX
3aKOHOMEPHOCTEU B
OKpYyXKarolen
JNEUCTBUTEILHOCTH 171
MPOM3BEICHUSAX UCKYCCTBA.

- HUcnonvzys
Memoowl,
00KaA3amenbCcmaeo,
8bINOJHAMb ONPOBEPIHCEHUE,
- gvlOUpamoy U3yueHHbLE|
Memoobl U UX KoMOUHayuu
ol peuienust
mMamemamuyeckux 3a0ad;

- UCNONb308AMD
mMamemamudecxue SHAHUS
ons onucanust
3aKOHOMepPHOCmell 8
OKpyHcarowet
oelicmseumenbHOCmu u
npou38e0eHUsxX UCKYCCmea;
- NPUMEHAMb  npocmenuue
npocpamMmHvle cpeocmea U
91EeKMPOHHO-
KOMMYHUKAYUOHHbBLE
cucmemvl npu  peuieHuu,
MAMeMamudeckux 3a0adu.

U3YUEHHbLE
npoeooums,







