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IHosicHUTEABLHAA 3AIINCKA

AnantupoBaHHasi pabouasi mporpamMmma ydeOHoro mpeamera «['eomerpusi»
COCTaBJIEHA HAa OCHOBE:

- @enepanbHOr0 TrOCYJAPCTBEHHOTO 00pa30BaTENIbHOIO CTaHAApTa OCHOBHOI'O
oOmero oOpazoBanus (npuka3 Munoopuayku PD ot «17» nexadbpst 2010 roga Ne
1897) B nelicTByIOIICH pPEIaKIHH;

- OcCHOBHOUW 00pa30BaTEIbHOM MPOrPaMMbl OCHOBHOI'O 0O0IIEro oOpa3oBaHUS
MBOY ropoaa Kyprana «Cpeansist 061ieoopazoBateabHas mkoyia No 36»;

- JUHUM y4eOHOo-MeToauueckux komruiekcoB (YMK) mo reomerpuu ATtaHacsH
JI.C., byty30B B.®., Kanomues C.b. u ap.

N3yyenue MmaTeMaTUKHU B OCHOBHOM IIKOJIE JOHKHO 00ECIIEUYHTh:

OCO3HAHME 3HAYEHHS] MAaTEMATUKU B MIOBCEIHEBHON KU3HU YEJIOBEKA;

dbopMupoBaHue  TPEACTABICHUNA O  COLMAIBHBIX, KYJIbTYPHBIX U
UCTOpUYECKUX (PaKTOpaX CTAHOBJICHHS MaTeMaTHYECKON HAYKH;

dbopmMupoBaHue MpeICTaBICHUN 0 MaTEeMaTUKe Kak 4acTu
0O0IIEYeIOBEYECKON KYJIbTYphl, YHHUBEPCAIBHOM S3bIKE HAYKH, IO3BOJISIONIEM
OMHCHIBATh Y M3y4YaTh peajibHbIC MPOIECCHI U SBJICHMUS.

B pe3ynbraTe n3yyeHus: MaTeMaTUKU 00YyYaloluecs pa3BUBAIOT JIOTMUYECKOE
U MaTeMaTU4YeCKOe MBIIUICHHE, MOJy4YaroT MPEACTaBICHHE O MaTeMaTUYeCKHX
MOJIEIISIX; OBJIQJCBAIOT MAaTEMAaTHYECKUMHU PACCYXKACHUSMH; Y4aTCs MPUMEHSITH
MaTEMaTUYECKUE 3HAHUS TIPU PEIIeHUH Pa3IW4YHBIX 3a7a4 U OLEHUBAThH
NOJIYYCHHBIE PEe3yJbTaThl; OBJAJCBAIOT YMEHMSIMHU peEUICHUs Y4eOHBIX 3ajady;
pPa3BUBAIOT MATEMAaTUYECKYIO HHTYHUIHIO.

Jlns peanuzaruu aganTUPOBaHHOW yueOHOW mporpammbl s nererd ¢ OB3
ucnonb3yrores ciuenytone texnonoruu: WKT, pabora B rpymmax, Oecensl,
urpoBsie (hopmbl paboThI, 310poBbecOeperaromire TexHogoruu. Cucrtema ypokoB
OpHMEHTHUPOBaHA HE CTOJBKO Ha Tepelady «roTOBBIX» 3HAHUW, CKOJBKO Ha
dbopMupoBaHUE AaKTUBHOW JMYHOCTH, MOTHBHUPOBAHHOW K CamMo0Opa3oBaHUIO,
oOnagaromieil JOCTaTOYHBIMU HABBIKAMHM M TICUXOJOTHYECKMMU YCTaHOBKaMHU Ha
CaMOCTOSTEILHBIN MMOUCK, OTOOP, aHAJIU3 U UCTIOIh30BaHNE HH(OPMAITUU

OO0mas xapakrepucTuKa yueOHOr o nmpeamMera

I'eomempusa — oAVMH W3 BAXHEUIINX KOMIIOHEHTOB MAaTEMaTHYECKOTO
oOpa3oBaHusA, HEOOXOAUMBIM JUIsI TPUOOPETEHHMsS] KOHKPETHBIX 3HAHUU O
MPOCTPAHCTBE M TPAKTUYECKHM 3HAYMMBIX YMEHUH, (OpMUpOBaHUS s3bIKA
onucaHusg OOBEKTOB OKPYXAIOIIET0 MHpPA, JJIS PA3BUTHUS MPOCTPAHCTBEHHOIO
BOOOpaXKCHUSI W WHTYWUIIMHM, MAaTeMAaTHYE€CKOW KYJIbTYphI, IJS ACTETHUYECKOTO
BOCIUTAHUS OOyuarmuxcs. M3yueHrne reoMeTpum BHOCHT BKJIQJl B pPa3BUTHE
JIOTUYECKOTO MBIIUICHUS, B (POPMHUPOBAHUE MOHATHUSA JI0KA3aTEIbCTBA.

OBnagenne oOy4arolUMHUCS CUCTEMON FeOMETPUYECKUX 3HAHUM U yYMEHHI
HEOOXOMMO B TOBCEIHEBHOW XW3HU IS W3YYEHUS CMEXKHBIX TUCIUTUIAH |
MPOIOJKEHUST 00pa30BaHMUSL.

B xypce reomerpum 7—9 KiaccoB NOPEACTABICHBI  CIEAYIOLINE
comepxkarenbuble  auHUU:  «l'eomerpuueckue  Guryps»,  «OTHOILICHUSY,



«3Mepenus u BeIUUCICHUSY, «I eoMeTpudecKke MoCTpoeHus», «I eoMeTpuueckue
npeodpazoBaHus», «BEKTOphI U KOOPAUHATHI HA TIJIOCKOCTH.

B pamkax ykazaHHBIX COJIEpXKATENbHBIX JMHUU PEIIAIOTCS CICAYIOIINe
3a/layu:
- pa3BHBAIOTCS MPEJCTABICHUS O TEOMETPUM KaK Hayke; 00 HCTOpUH
BO3HMKHOBEHHUsI T€OMETPUM Kak IpuUMepa HayKd, MEpBbIE MPOOJIEMBI KOTOPOU
ObUTM TIOCTABJEHBI MPAKTUYECKOW JEATEIbHOCThIO UeNiOBeKa (Hampumep,
3emiieMepue);
- (hopMuUpYIOTCS 3HAHUS YUAITUXCS O TEOMETPUYECKUX OOBEKTaX U UX CBOMCTBAX,
dbopmynax BEIYUCICHUS TEOMETPUIECKUX BEIIUUNH;
- GOpMUPYIOTCS HABBIKM TIOCTPOCHHUS U HU3MEPEHUS TeOMETPUUYECKUX ¢GuUryp,
pelieHus 3a1ay;
- pa3BHUBAETCS JIOTMYECKOE MBIIIJIEHUE, BOOOpaKEeHUE, MATEMaTUYECKUIN SI3BIK U
Ap-

Onucanue Mecta y4e0HOro nmpeaMera B y4eOHOM ILIaHe

VYueOnwiii mpeamer «l'eomeTpusi» BXOAUT B MNPEIMETHYH 00JIacTh
«Matematuka ¥ UHPOPMATHKA», SBIAETCS 00sA3aTEIbHBIM IS W3ydeHHs B 7-9
kjaccax. B yueOHOM 11aHe Ha ero u3y4eHue OTBOJAUTCS:

Kaace Y4eOHbIid KoaunuecTtBO KoaunuectBO Hroro
npeaMer HeleJIbHbIX yueOHBIX 3a y4yeOHbIH
4acoB Hejlelb roj
7 xnacc I'eomeTpus 2 34 68
8 Kitacc I'eomeTpus 2 34 68
9 knacc I'eomeTpus 2 34 68

Bcero 3a 3 roaa peanuzanuu nporpaMmmsl — 204 gaca.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O

INPEIMETA

N3yuenue reoMerpuu 00€CIEUMBAET CIEAYIONIUE PE3yJIbTaThl OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOMN MPOTPaMMBbI:

JIUYHOCMHbLE!

1. ToTroBHOCTP ¥ CHOCOOHOCTH OOYYAIOMIMXCS K CAaMOPa3BUTHIO W
caM000pa30BaHUIO0 Ha OCHOBE MOTHUBAIIMHU K 00YYEHUIO U TTO3HAHUIO; TOTOBHOCThH H
CIIOCOOHOCTH OCO3HAHHOMY  BBIOOpY 51 IIOCTPOECHUIO JajJbHENIen
WHIUBUIYaIbHON TpaeKTopuu oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKH B MHUPE
npodeccnii W TPOQPECCHOHATBHBIX TPEATOUYTCHHH, C YYEeTOM YCTOMYHBBIX
MO3HABATEIbHBIX HHTEPECOB.

2. CdhopMHUpPOBAaHHOCTh  OTBETCTBEHHOTO
YBaKUTEJIBHOTO OTHOLIEHUS K TPYY.

3. ChopMHUpPOBAaHHOCTH IEITOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSI HAyKM U  OOIIECTBEHHOW MPAKTUKH,

OTHOIICHUA K YUYCHHUIO,



YVYHUTHIBAIOIIECTO COIMAIBHOE, KYJIBTYPHOE, SI3LIKOBOE, MTYXOBHOE MHOTO00pasue
COBPEMEHHOT'O MHpA.

4. Oco3HaHHOE, YBAXHUTEIBHOE M JOOPOXKENIATEeNbHOE OTHOIICHUE K
JIPYTOMY YEJIOBEKY, €ro MHEHHUI0, MHUPOBO33PEHHUIO, KYJIbType, S3BIKY, BEpe,
IPXIAHCKON TO3UIMU. ['0TOBHOCTh M CHOCOOHOCTh BECTH JUAJIOT C JPYTUMH
JIOIbMHA M JOCTHTaTh B HEM B3aUMONOHMMaHHUS (MAeHTUUKAIUSA ce0s Kak
MOJIHONIPABHOTO CYOBEKTa OOIIEHHUS, TOTOBHOCTh K KOHCTPYMPOBAaHHIO oOpa3za
MapTHEpa MO JHAJIOTY, TOTOBHOCTh K KOHCTPYHMPOBAHHIO 00pa3a IOMYCTHMBIX
croco0OB jauanora, rOTOBHOCTh K KOHCTPYHPOBAHHUIO IMpollecca auanora Kak
KOHBCHIIMOHUPOBAHUS HMHTEPECOB, TPOIEAYpP, TOTOBHOCTh M CIIOCOOHOCTH K
BEJICHUIO TIEPETOBOPOB).

5. OCBOEHHOCTh COIMAIBHBIX HOPM, TMPaBUJ TIOBEACHHS, pojied U (opm
COIMAJILHOM KM3HU B TPYNIIaX H COOOIIECTBAX.

6. ChopMUpPOBAaHHOCTH LIEHHOCTH 3JJ0POBOTO U O€30MacCHOr0 00pasa KU3HHU.

7. Pa3BUTOCTh 3CTETUYCCKOTO CO3HAHUS YEPE3 OCBOCHUE XYI0’KECTBECHHOTO
Hacyienus HapojaoB Poccum u Mupa, TBOPYECKOH JACSITEIBHOCTH ICTETHYECKOTO
XapakTepa (CIOCOOHOCTh MOHMMATh ACTETUYECKOE, AMOITMOHAIBHO-IIEHHOCTHOE
BUJICHUE OKPYKAIOIIETO MHpA; CIHOCOOHOCTh K 3MOIMOHAIBHO-IICHHOCTHOMY
OCBOCHHIO MHpPA, CaMOBBIPDOKCHHIO M OpPHUCHTAIMU B XYJ0KCCTBCHHOM W
HPABCTBEHHOM IPOCTPAHCTBE KYJBTYPbI; YBAKCHUE K MUCTOPHH KYJIBTYPBI CBOETO
OtedecTBa, BBIP@KCHHOW B TOM 4YHCIE B TIOHMMAaHUM KpacoOThl YEJIOBEKa;
c(OpPMHPOBAHHOCTh AKTHUBHOTO OTHOIIECHHUS K TPAIULUAM XYJ0’KECTBEHHOMU
KyJbTYPhI KaK CMBICIIOBOM, 3CTETUYECKON U JTUYHOCTHO-3HAYUMOM IIEHHOCTH).

8. CdopmMupoBaHHOCTH OCHOB HKOJIOTUYECKOM KYJbTYPBI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHUECKOT'O MBIILICHHUS .
Memanpeomemnuie

MexnpeaMeTHble NOHITHS

OOyuaroiuecss yCOBEPIICHCTBYIOT TMPUOOPETEHHbIE Ha TIEPBOM YpPOBHE
HABBIKH padoThl ¢ mHpopmanueid u monoiaHAT ux. OHU cMOryT paboTaTh C
TEKCTaMU, MPeoOpa30BbIBATh W HWHTEPIPETUPOBATH COJEPKAIIYIOCS B HUX
uH(OpPMAIIHIO, B TOM YHCIIC:

* CUCTEMAaTU3UpPOBATh, COMOCTABISATH, AHAIU3UPOBATH, 0000IIATH W
WHTEPIPETUPOBATH UH(HOPMAITUIO, COACPKAITYIOCS B TOTOBBIX WH(MOPMAITMOHHBIX
00BEKTaX;

* BBIJICJIATH TJIABHYIO U U30BITOYHYIO HH(POPMAIIUIO, BHITIOIHATH CMBICIIOBOE
CBEPTHIBAHKME BBIICTICHHBIX (DAKTOB, MBICIEH; MPEACTABIATH WHGOPMAIMIO B
ckatoi cioBecHOW ¢opme (B BUAE TUIaHA WM TE3WCOB) W B HATJSIHO-
cumMBosMueckoir opme (B Buae Tabiuil, rpa@UUIeCcCKUX CXeM W JuarpaMm, Kapt
MOHATHI — KOHIENTYAJIbHBIX TUAarpaMM, ONTIOPHBIX KOHCTIEKTOB);

* 3aTIOJTHATH U JIOTIOJHSTH TaOJIHUIIBI, CXEMBI, THArPaMMBbI, TEKCTHI.

OOGyuarornuecss MpUOOPETYT ONMBIT MPOEKTHOI eATeIbHOCTH KaK 0CO00M
dbopMbl ydaeOHO# PabOThI, CIOCOOCTBYIOIIEH BOCIUTAHUIO CAMOCTOSITEIIHLHOCTH,
WHUIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTUBAIUHA U d(P(HEKTUBHOCTH
y4eOHOW JEeATEeTbHOCTH, B XOJE pealm3alid HCXOJHOTO 3aMbICiia Ha
MPAKTUYECKOM YypPOBHE OBJIAJCIOT yYMEHHEM BBIOMpATh aJCKBATHBIC CTOSIICH



3amaue CpeACTBA, MPUHUMAThL pEIICHUS, B TOM YHCI€ W B CHUTyalUsIx
HeonpenenéHHoctn. OHM  TMONydaT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTh K
pa3pab0TKe HECKOJbKMX BapHaHTOB pEIICHUH, K TOWCKY HECTaHIAPTHBIX
PEIICHH, IOUCKY U OCYIIECTBICHUIO HAanOO0JIee IPUEMIIEMOTO PEIIICHHUS.

B coorBerctBun ®I'OC OOO BBLAEHAIOTCS TPU TPYNIBl YHUBEPCAIBHBIX
y4eOHBIX ACHCTBUI: PETYISITUBHBIC, TO3HABATEIbHBIC, KOMMYHHUKATHBHBIC.

PeryastuBubie YY /|

1. YMeHHEe CcaMOCTOSITENIBHO OIPEACNATh IeIM OOY4YCHUsS, CTaBUTh W
dbopMynHpoBaTH HOBBIC 3a7ayll B ydeOe ¥ ITO3HABATEILHON JEATEIHbHOCTH,
pa3BHBaTh MOTHBBI M HMHTEPECHl CBOEH IO3HABATEIHLHON JICSATCIBHOCTH.
OOyuaronuics cCMOXKeT:

® aHAJU3HUPOBATh CYIIECTBYIOITUE U TUTAHKPOBATH Oymyiue
o0Opa3oBaTeIbHbIC PE3YIbTATHI;

® UACHTUDUIIUPOBAThL COOCTBEHHBIC MPOOJEMBI W OMNPEICIATh TIJIABHYIO
npoOeMy;

® BBIBUTATh BEPCHM pEIICHUS NPOOIEMBbI, (POPMYyIUpPOBaTh THIIOTE3HI,
NPEIBOCXUIINATh KOHCUHBIN Pe3yJIbTaT;

® CTaBUTH IIEJb JCATEIBHOCTH HAa OCHOBE ONPEICICHHOW MpOOJEeMbI U
CYIIECTBYIONIUX BO3MOXKHOCTEH;

e (opmMyaupoBaTh yueOHBIC 3aJa4M KaK IMarv JOCTHKCHHUS IMOCTABJICHHOM
IEJTH JICITCITLHOCTH,

e 00OCHOBBIBaTH ILIE€JIEBBIE OPHEHTHPHI U TMPUOPUTETHl CCHUIKAMHU Ha
IIEHHOCTHU, YKa3bIBasi 1 00OCHOBBIBAS JIOTUUECKYIO MOCIE0BATEILHOCTD HIATOB.

2. YMeHHe CaMOCTOSITeNIbHO IUIAHUPOBATh MyTH JTOCTIXKEHUS 11eJIei, B TOM
quclie allbTepHAaTUBHBIE, OCO3HAHHO BBIOMpaTh Hambosee 3((PEeKTUBHBIE CITOCOOBI
penieHus y4eOHbIX U MO3HAaBaTENbHBIX 3a7a4. OOy4aromuiicss CMOXKET:

® ompenensaTh HeoOXOIUMbIE ACHCTBHE(S) B COOTBETCTBHUU C y4eOHOU U
NO03HABATEIBHOM 3a7]a4eil U COCTABIISITH AJITOPUTM UX BBITOJTHEHUS;

e 00OCHOBBIBATH MW OCYIIECTBJIATH BBIOOpP Hambonee dhPEeKTUBHBIX
croco0o0B pelieHns Y4eOHBIX U MO3HABATEIIBHBIX 33134,

® ONpeNeNsaTh/HAXO/IUTh, B TOM 4YHCJIE€ W3 MPEJIOKEHHBIX BapUAHTOB,
YCIIOBUS JJIs1 BBITIOJTHEHUST yueOHOM U MO3HABATEIbHON 3a/1au;

® BBHICTpaWBaTh )KU3HECHHBIE TUIAHBI HA KPATKOCPOUYHOE Oymyriee (3asBisTh
1[eJIeBbIE OPUEHTHUPHI, CTABUTh aJ€KBaTHBIC MM 3aJaddl M Tpejarath JEeUCTBUS,
yKa3biBasi 1 000CHOBBIBASI IOTHUECKYIO MOCIIEI0BATEILHOCTh I11aroB);

® BHIOMpATh W3 TMPEIOKEHHBIX BAaPUAHTOB M CAMOCTOSITEIHHO HCKATh
CpEeIICTBA/peCypChl I PEIICHUS 3aa4k/TOCTHKCHHS TSI,

® COCTAaBNSATh TUIAH pEIICHHWs TPoOJieMbl  (BBIMOJHEHUS  IPOCKTA,
MPOBEICHUS UCCIICIOBAHMS);

® OmpeNeNsaTh MOTCHIMAIBHBIE 3aTPYAHEHHUS TPU PEIICHUH Y4YeOHOU W
MO3HABATEIILHOM 3a]]a4M M HAXOJUTH CPEJICTBA I UX YCTPAHCHUS;

® OMKCHIBATH CBOW OMBIT, ODOPMIISISL €r0 NI Tmepeqadyl IPYTuM JIIOJISIM B
BUJIC TEXHOJOTUH PEIICHUS MPAKTHYECKUX 3a/1a4 OMPEIEICHHOTO KJIacca;

® IJIAaHUPOBATH u KOPPEKTUPOBATH CBOIO WHINBUTYaTbHYIO



00pa3oBaTeIbHYI0 TPAEKTOPHUIO.

3. YMeHue COOTHOCUTH CBOM JECHCTBHUS C IUIAHUPYEMBIMH pE3yJbTaTaMHu,
OCYLIECTBJISITh KOHTPOJIb CBOEH JIEATENIBHOCTH B IMpOLIECCE JOCTHKEHUS
pe3ysbTaTa, ONpeaeNsiTh CIOCOObI JEHCTBUM B paMKaxX NMPEIIOKEHHbBIX YCIOBUN U
TpeOOBaHUN, KOPPEKTUPOBATh CBOM JEHCTBUS B COOTBETCTBUM C M3MEHSIOIICHCS
cutyauueid. O0y4Jaromuics CMOKeET:

® ONpelessTh COBMECTHO C TME€JaroroM MW CBEPCTHUKAMH KPUTEPUH
IUTAHUPYEMBIX PE3YJIBTATOB U KPUTEPUH OLIEHKU CBOEH YUEOHOMU e TENbHOCTH;

® CHUCTEMaTU3UpPOBaTh (B TOM YHUCJE BHIOMpATh MPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3YJIBTATOB U OLIEHKU CBOEH JI€ATENbHOCTH;

e OoTOMpaTh MHCTPYMEHTHI I OIICHUBAHMUS CBOEH JIESITEIbHOCTH,
OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH B paMKax MPEIOKEHHBIX
yCIIOBUI U TpeOOBaHUI;

® OIICHUBATh CBOIO JI€ATEIBHOCTb, APTYMEHTHPYS MPUUYMHBI JOCTHXKECHMUS
WM OTCYTCTBHSI TNIAHUPYEMOTO Pe3yJIbTaTa;

® HAXOJUTh JIOCTATOYHBIE CPEACTBA ISl BHITTOJIHEHHS YU€OHBIX JACHCTBUN B
U3MEHSIIONICICS CUTYalluy W/ UK TIPU OTCYTCTBUM TUIAHUPYEMOTO pe3yJsIbTaTa;

e paboTasi MO CBOEMY IUIaHYy, BHOCUTb KOPPEKTHUBBI B TEKYIIYIO
JESTENbHOCTh HAa OCHOBE aHaliM3a M3MEHEHUW CHUTyalluu [JJIs TOJy4YeHHS
3aIIaHMPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3ynbTara;

® YCTAaHABIMBATh CBSI3b MEXJY TMOJYYCHHbIMH  XapaKTePUCTUKAMMU
OPOAYKTa M XapaKTEpUCTHKaMHU IIpoLecca JEATEIbHOCTH M IO 3aBEPIICHHUU
JEATENBHOCTU IpeaiaraTb U3MEHEHUE XapaKTEpUCTHK Ipolecca Ui MOJy4YEHHUs
YJIYYIIEHHBIX XapaKTEPUCTUK MTPOIYKTa;

® CBEpSTh CBOMU JIEHCTBUS C LIETBIO M, NMPU HEOOXOJUMOCTH, UCIPABIATH
OLIMOKHU CaMOCTOSTEIBHO.

4. YMmeHue OLEHHMBAThb INPAaBUIBHOCTb BBINIOJIHEHUS Yy4eOHOW 3amaud,
COOCTBEHHBIE BO3MOXKHOCTH €€ perieHus. OOyJaroniuiicss CMOXeT:

® ONpENEHATh KPUTEPUM NPABWIBHOCTU (KOPPEKTHOCTH) BBIITOJIHEHUS
y4eOHOH 3a/1a4H;

® aHAJIM3MPOBaTh U OOOCHOBBIBATH IPUMEHEHUE COOTBETCTBYIOILETO
MHCTPYMEHTApHs JI7Is1 BBIIOJIHEHUS yUeOHOU 3a/1auH;

e CBOOOJHO TONB30BAaThCS BBIPAOOTAHHBIMH KPUTEPUSMU OLEHKH U
CaMOOLIEHKHM, HCXOJsl M3 LEIM M HMEIOLIMXCS CPEACTB, pas3iinyasl pe3yiabTaT U
CITIOCOOBI ICHCTBHI;

® OLIGHWBAaTh NPOAYKT CBOEH JEATENbHOCTH IO 3aJaHHBIM  W/WIH
CaMOCTOSITEJIbHO ~ ONPEJIEICHHBIM KPUTEPUSIM B COOTBETCTBUH C  LEJBIO
NEeSATENbHOCTH;

e 00OCHOBBIBaTh JAOCTHKMMOCThH 1LI€TH BbIOpAHHBIM CIIOCOOOM Ha OCHOBE
OLICHKU CBOMX BHYTPEHHHUX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

¢ (uKcHpoBaTh U aHAJIM3UPOBATH JUHAMUKY COOCTBEHHBIX
00pa30BaTeIbHBIX PE3YIbTATOB.

5. Brnagenue ocHOBaMM CaMOKOHTPOJIS, CAMOOLIEHKH, IPUHITHS pELICHUI
M OCYUIECTBIICHHS OCO3HAaHHOTO BbIOOpa B Yy4eOHOW U TO3HABATEILHOM.



OO0yuaronuics CMOXKeT:

e Ha0IIOAAaTh U AHAJTU3UPOBATH COOCTBEHHYIO YUEOHYIO U MMO3HABATEIIbHYIO
NEeATENbHOCTh W JACSATENBHOCTh  JPYrux  OOydalluxcs B Ipoliecce
B3aMMOIIPOBEPKU;

® COOTHOCUThH pe€ajbHble W IUIAHUPYEMBIE PE3yJbTaTbl WHJWBHUIYaTbHOM
o0pa3oBaTeIbHOM IEATEIbHOCTH U JI€JaTh BBIBOIbI;

® [PpUHUMATh pEIIeHHEe B Y4YeOHOW CHUTyallud W HECTH 32 HEro
OTBETCTBEHHOCTb;

® CaMOCTOSATENLHO OINpPEAENATh MPUUYMHBI CBOEr0 yclexa WM Heyclexa U
HaXOJUTh CIIOCOOBI BHIX0/1a U3 CUTYallUU HEYCIeXa;

® PETPOCHEKTUBHO OMNpPEAeNsATh, Kakhe JEUCTBHS MO PELICHUI0 y4eOHOM
3a/layd WM TapaMmeTpbl 3TUX JAEUCTBUN MNPUBENU K MOJYYEHHIO HMEIOIIETroCs
OpOJyKTa y4eOHOU NesATeIbHOCTH;

® JIEMOHCTPUPOBATH  MPHUEMBbl  PETYISIUU  MCUXO(PHU3UOIOTHUECKUX/
ASMOIMOHATIBHBIX COCTOSIHUM NIl AOoCTHX)eHus dddeKrra ycrnokoeHus (yCTpaHEeHHUs
OMOIIMOHAIBLHON  HaIpsDKeHHOCTH), A dekra BoccTaHOBJIEHUA (OciabiieHus
POSIBIICHU T yTOMJICHUS), s dexra aKTUBU3AIUU (TTOBBITIIEHUS
NcUX0()U3NOIOTUUECKON PEaKTUBHOCTH).

Tunosbie 3a1a4M 110 GOPMUPOBAHUIO PETYIATHBHBIX AeHCTBUM

® 33/IaHMsI Ha TIOCTAHOBKY II€JIM JEATEILHOCTH Ha OCHOBE OIpEACIICHHON

po0OJIEMBI U CYIIECTBYIOIINX BO3MOKHOCTEH
e 3a/aHusl Ha (QOpMYyJIHUPOBKY Y4eOHBIX 3ajlay, HaAMpaBJICHHBIX Ha
JTOCTUXKEHUE TTOCTABICHHOMN EIH eI TeIbHOCTU

® 3a/jaHMs, OOYyYalollUe NOUlA2080MY U UMO2080M)Y KOHMPOIIO 3a
pE3yNbTaTaMU, NIAHUPOBAHUIO peuleHus 3a0ayu W TPOTHO3UPOBAHUIO
pe3ynbTaTa

® 33/1aHMs, HAICJICHHBIE HA OILICHKY, NPUKUAKY U NPOSHO3UPOBAHUIO

pe3yibmama

® 33/IaHMsI HA CaMOIIPOBEPKY pe3yibTaTa, OICHKY Pe3ysibTaTa, KOPPEKIUIO

(«TIpeTHaMEpPEHHBIC OIITUOKNY, «HIIY OITHOKN))

® 33/IaHMs Ha B3aUMOKOHTPOJIb ¥ B3aMMOOIIEHKY Ha YpOKax

® 33J]aHUs Ha MOUCK MH(POPMAIIUH B MPEJIOKEHHBIX UCTOYHHKAX

ITo3naBaTesbHbIE YY ]|

1.YMmenue ompenenitb MOHATHS, CO37aBaTh OOOOIIECHHS, YCTaHABIUBATh

aHaJIOTUH, KIACCU(PUIMPOBATh, CAMOCTOSITENIbHO BbIOMpaThb OCHOBAaHUS U

KPUTEPUU JIs KIacCU(PUKAIMKM, YCTAaHABIMWBATH MPUYMHHO-CIIEACTBEHHBIC

CBSI3M, CTPOUTH JIOTHYECKOE PACCYKIECHHUE, YMO3AKIIOUEeHNE (MHAYKTUBHOE,

JeNyKTUBHOE, M0 aHAJIOTHH) U JeNaTh BBIBOABI. OOYy4arOmUACS CMOXKET:

® 1OA0MpaTh CJIOBA, COMOJYUHEHHBIE KIIOUEBOMY CIIOBY, OMPEICINISIONINE
€ro MpU3HAKU U CBOMCTBA,;

® BBHICTPAaWBATh JIOTMYECKYIO LEMOYKY, COCTOSIIIYIO U3 KIIFOUEBOI'O CJIOBA U
COMOJYMHEHHBIX EMY CJIOB;

® BBICNATH OOUIMII MPU3HAK JBYX WIM HECKOJIbKHX IPEAMETOB WIU
ABJICHUN U OOBACHSITH UX CXOJCTBO;



® 00BEAUHATH TMPEAMETHl U SIBJICHUS B TPYNNbl MO ONPEAEICHHBIM
MpU3HAKaM, CPAaBHUBATh, KIACCU(PUIUPOBATH U 00001IaTh (PAKTHI U SIBJICHUS;

® BBIJICTISATD SABJICHUE U3 OOIIETO psia IPYTUX SBICHUI;

® OMpeAesITh 00CTOSITENBCTBA, KOTOPHIE MPEAIIECTBOBAIM BOSHUKHOBEHUIO
CBSI3M MEXIY SBJICHUSMH, U3 ITUX OOCTOSITENIHCTB BBIACIATH OINPESSIONINe,
CrocOOHbBIC OBITh MPUUYUHOW JTAHHOTO SIBJICHUS, BBISBISATH MPUYUHBI U CICIACTBUS
SIBJICHU;

® CTPOUTH PACCYXKJCHHUE OT OOITUX 3aKOHOMEPHOCTEH K YACTHBIM SIBIICHUSIM
Y OT YaCTHBIX SIBIICHUH K OOIINM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKJCHHE Ha OCHOBE CpaBHEHHUS TPEAMETOB M SIBJICHUI,
BBIJICJISISL TIPU ATOM OOIIKE NMPU3HAKH,

® u3jarath MOJYYEHHYI0O HH(POPMAIUIO, UHTEPHPETUPYS €€ B KOHTEKCTE
pelaeMon 3aJauu;

® CaMOCTOATENIbHO YyKa3blBaTh Ha HHGPOPMAIUIO, HYXIAIOUIYIOCS B
IpoBEpKe, TMpejjarath W NPUMEHATH CHOCO0 TMPOBEPKH JIOCTOBEPHOCTH
uH(pOpMaIIH;

e BepOanM30BaTh HSMOIMOHAIBHOE BIICUATIICHHE, OKa3aHHOE Ha HEro
HUCTOYHUKOM;

® OOBSICHATH SIBJICHUS, MPOIIECCHI, CBSI3U U OTHOIICHUSI, BBISIBJIIEMBIC B XO/I€
MO3HABATEILHON W UCCIIEIOBATEIILCKON JIESITEIHPHOCTH (IIPUBOAUTE OOBSICHEHHE C
u3MeHeHneM (OpPMBI TMpEeNCTAaBICHUS; OOBSICHATH, JACTAIM3UPYS WM 00001as;
OOBSICHATD C 3aIaHHON TOYKH 3PEHHUS);

® BLISBISITH M HA3blBaTh MPUYUHBI COOBITHS, SBJICHHUS, B TOM 4YHUCIE
BO3MOXKHBIE€ /HanOoJiee BEpOSTHBIE MPUYMHBI, BO3MOKHBIE MOCIIEICTBUS 33/IaHHON
PUYUHBI, CAMOCTOSITEIHLHO OCYIIECTBIISIA MPUINHHO-CIIEACTBEHHBIN aHAIIN3;

® JleNaTh BBIBOJI HA OCHOBE KPUTHUYECKOI'O aHAIM3a Pa3HbIX TOYEK 3pPEHUS,
MOJITBEPKAATh BBIBOJ, COOCTBEHHOW apryMEHTalMed WM CaMOCTOSTEIBHO
MOJIYYCHHBIMU JAHHBIMH.

2.YMeHue co3/1aBaTh, MIPUMEHITh U MPeoOpa3OBbIBATh 3HAKU W CHUMBOJIBI,

MOJIENTM W CXEMBbI JJisi peHIeHus y4eOHbIX M TO3HaBaTEIbHBIX 3aj1ad.

OOyuaronuics CMOXKeT:

e 0003HAaYaTh CHUMBOJIOM U 3HAKOM TIPEIMET W/UIH SIBJICHUE;

® OMpENeNATh JOTUYECKHUE CBS3M MEXKIY MpeIMETaMH W/WIN SBICHUSMH,
0003Ha4YaTh TaHHBIE JTOTUYECKUE CBSI3U C TTIOMOIIHIO0 3HAKOB B CXEME;

® CO037aBaTh A0CTPAKTHBIN WU pealbHBIN 00pa3 MpeaMeTa 1/ Win SBICHUS,

® CTPOUTH MOJICNIB/CXEMy Ha OCHOBE YCIIOBHM 3a/Jla4d W/HIIA CIocoba ee
pelieHus;

e co37aBaTh BepOajbHBIC, BEMIECTBEHHBIC M WH(OPMAIIMOHHBIE MOJCIH C
BBIJICJICHUEM CYILECTBEHHBIX XapaKTEPUCTUK OOBEKTa ISl ONpPEAesIeHUsl crnocoda
pelieHus 3aJa4i B COOTBETCTBUU C CUTYaIIUEH;

® peoOpa3oBbIBATh MOJCIHA C TIICNbI0 BBISBICHUS OOIMX 3aKOHOB,
OTIPEISIISIIONINX TAHHYIO TTPEIMETHYIO 00J1acTh;

® [IEPEBOJIUTH CIOXHYIO MO COCTaBy (MHOI0OACIEKTHYI0) MH(OpMALUIO U3
rpaguyeckoro wuiu (HOpMaIu30BaHHOTO (CUMBOJIBHOIO) TMPEACTABICHUS B



TEKCTOBOE, M1 HA00OPOT;

® CTPOUTH CXEMY, aJlTOPUTM JEHCTBHS, UCTIPABIISITH WM BOCCTAHABIMBATH
HEU3BECTHBIM paHEE aJITOPUTM Ha OCHOBE HMMEIOMIETOCS 3HaHWS 00 00BEKTe, K
KOTOPOMY TMPUMEHSICTCS QJITOPUTM;

® CTPOUTH JOKA3aTeIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

e aHaNMU3UpPOBaTh/pediieKCHpPOBATh OMBIT pa3pabOTKM W peanu3aluu
y4eOHOT'0 MPOEKTa, UCCIIEN0BaHUS (TEOPETUUECKOr0, IMIUPUUECKOT0) HA OCHOBE
MPEJIOKEHHOW TPOOJEMHOM CUTyalluM, TMOCTAaBJICHHOW IETW W/WIW 3aJlaHHBIX
KPUTEPHUEB OIICHKU MPOIyKTa/pe3yibTaTa.

3.CmpbicnoBoe ureHne. O0yUJaronuiicss CMOXKET:

® HaxOJUTh B TEKCTE TPeOyeMyro HHPOPMAIHNIO (B COOTBETCTBHH C ICIISIMH
CBOCH JICSATEIBHOCTH);

® OPHUCHTHPOBATHCS B COJICPKAHMM TEKCTA, MMOHUMAThH IETOCTHBIA CMBICI
TEKCTa, CTPYKTYPUPOBATH TEKCT;

¢ YCTaHABJIMBATh B3aMMOCBS3b ONMUCAHHBIX B TEKCTEC COOBITUH, SBJICHUH,
POILIECCOB;

® DPE3IOMUPOBATH TJIABHYIO HJICI0 TEKCTA;

® 1peoOpa3oOBBIBATh TEKCT, «IEPEBOAS» €Tr0 B JPYTryl0 MOAAIBHOCTD,
UHTEPIIPETUPOBATh TEKCT (HEXYI0KECTBEHHBIN — YUeOHBINH, HAyYHO-TIOMYJISIPHBIH,
UH(OPMAaIIMOHHBII, TeKCT noNn-fiction);

® KPUTHUYCCKHU OIICHUBATH COJCpKAHUE U (OPMY TEKCTa.

4.dopMupoBaHHEe U PaA3BUTHUE HKOJOTHYECKOTO MBINIJICHUS, YMEHUE

OPUMEHSITh €ro B I[I03HABATENbHOM, KOMMYHUKATHBHOM, COIMAIbHON

NPAaKTUKE U MPOoPeCcCHOHANTbHON opueHTauu. O0y4Yarouuncs CMOXKET:

® OMpeeNsaTh CBOE OTHOIICHHE K IPUPOJTHOMN CpeJie;

® AHAJIM3UPOBATH BIMSIHUE IKOJOTMYECKUX (PAKTOPOB Ha Cpeay OOUTaHMS
KUBBIX OPTaHU3MOB;

® [POBOJAUTH TMPUYMHHBIA U BEPOSTHOCTHBIA aHAIM3 HKOJIOTHUYECKUX
CUTYaIUN;

® [IPOTHO3UPOBATh M3MEHEHMSI CUTyallMM TpPU CMEHE ACHCTBUS OJHOTO
¢dakTopa Ha JelcTBUE Apyroro (akropa;

® PACIPOCTPAHSITH IKOJIOTHUYECKHE 3HAHUS M y4aCTBOBATH B MPAKTHYECKUX
JIeNIax 1o 3alIUTe OKPYKAIOIIEH CpeIbl;

® BHIpA)KAaTh CBOE OTHOIICHHWE K TPHUPOJE HYepe3  MOJIEIH, MPOEKTHHIE
paboTHI.

5. Pa3Butme MoOTHMBaIMM K  OBNAJCHUIO KYJIbTYpOHM  aKTHBHOTO
MCITIOJIb30BaHUS CIIOBAapel U APYTHX MOUCKOBBIX crucTeM. O0ydaromuiicsi CMOXKET:

® OIpEAeNATh HEOOXOAMMBIC KIIFOUEBBIC IOMCKOBEIE CIOBA U 3aMPOCHI;
® OCYIIECTBIATh B3aUMOJICUCTBHE C DJIGKTPOHHBIMH TOHUCKOBBIMHU
CUCTEMaMHU, CIIOBAPSIMU;
¢ (GopMHUPOBATH MHOKECTBEHHYIO BBIOOPKY M3 IMOUCKOBBIX HCTOYHUKOB
TUTsl OOBEKTUBHU3AIUHU PE3YJIBTATOB MTOUCKA;
® COOTHOCHUTH TIOJYYCHHBIE PE3YJIBTATHI TIOUCKA CO CBOCH JEATEITHHOCTHIO.
® COOTHOCHUTH TIOJYYCHHBIE PE3YJIBTATHI TIOUCKA CO CBOCH JEATETHHOCTHIO.



HccaenoBatenbckas padoTa U MPOEKTHI 110 TEMaM:

[Tudarop u ero nikona
Bernaromuecs MaTeMaTUKH U MX BKJIAJ B Pa3BUTUE HAYKU
ACTpPOHOMHUS U TEOMETPUS
Tunosble 3a1a4M 110 GOPMUPOBAHMIO IIO3HABATEIbHbIX AeHCTBUM

® COCTaBJICHUE TAOJIMIIbI
3a/1aHUE HA KOHCTPYUPOBAHUE ONPEAECIEHUN TOHATHM, «KIFOYEBBIX CIIOBY
3a/1aHUE HA KOHCTPYUPOBAHUE BOIIPOCOB
UIPa-COPEBHOBAHUE
IPUEM (TOJICTBIX» U «TOHKHX)» BOIIPOCOB
«MO3TOBOM LITYPM»
YTEHUE C OCTAHOBKaMU
IIPUEM «BEPHBIE — HEBEPHBIEY YTBEPIKICHUS
KommyHnukaTuHbie YV /|
1.YMeHnue opraHu3oBbIBaTh Y4eOHOE COTPYJHUYECTBO U COBMECTHYIO
JESTENBHOCTD C YUUTENIEM M CBEPCTHUKAMM; paboTaTh MHAUBUAYAIBHO U B
rpynmne: HaXxoAWTh oOIlee pelieHue U pa3pemiath KOHQIUKTHI HA OCHOBE
COrjacoBaHMsl  MO3MIMK W  ydyeTa  MHTEPECOB;  (POPMYIHPOBATH,
apryMEeHTHUPOBATh U OTCTaNBaTh CBOE MHEHHE. OO0yUaIOMUNCs CMOXKET:
— OIpPEIEATh BO3MOXKHBIE POJIU B COBMECTHOM JAESATEIBLHOCTH;
— WIpaTh OIPENEICHHYIO POJIb B COBMECTHOM AESATEIBHOCTH;
— NPUHMMATh MO3ULUI0 CcOOeceqHNKa, IOHMMAas MO3UIHUI JAPYroro,
pasznuyarh B €r0 pedyd: MHEHHE (TOUYKY 3PEHMs), JOKA3aTEIbCTBO (apryMEHTHI),
(bakThl; TUIIOTE3bI, AKCUOMBI, TEOPUH;

— OIpenessATb CBOM JEWCTBUS M JEHCTBHA  IApTHEPA, KOTOPHIE
CHOCOOCTBOBAIM WJIM MPENSATCTBOBAIN NPOAYKTUBHON KOMMYHUKAILINH;

— CTpPOMTh  TIO3UTUBHBIE  OTHOIIEHHS B  Ipolecce yduyeOHOH W
[IO3HABATEJIbHOM ESTEIBHOCTH;

— KOPPEKTHO M apryMEHTHPOBAaHHO OTCTAaWBaTh CBOIO TOYKY 3pEHUS, B
JUCKYCCUU YMETh BBIJBUIAaTh KOHTPAPIYMEHTHI, Nepedpa3zupoBaTh CBOIO MBICIHb
(B1aeHre MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH );

— KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
pU3HABaTh OMIMOOYHOCTh CBOETO MHEHHUS (€C/IM OHO TaKOBO) U KOPPEKTUPOBAThH
€ro;

— Mpejyiarath albTePHATUBHOE PEIICHUE B KOH(GIMKTHON CUTYaINU;

— BBIJEJATH OOIIYIO TOYKY 3pEHUS B TUCKYCCHUU;

— JIOTOBapWBaThCA O TpaBWIaX MW BOMpocax Hisi  OOCYyX JCHHS B
COOTBETCTBUHM C NTOCTABIICHHOM IE€pe] TPYNIION 3a1a4ei;

— OpraHu30BbIBaTh YUY€OHOE B3aMMOCHCTBHE B IpyIINe (ONpeaeisiTh 00nme
LETIU, PacIpeaeisiTh PO, JOTOBAPUBATHCS IPYT C APYTOM U T. 11.);

— YCTpaHATh B paMKax [Juajora pa3pblBBl B  KOMMYHUKAIIUH,
00yCIIOBIICHHBIE HETTOHMMAHUEM/HETIPUSTHEM CO CTOPOHBI coOeceTHHKa 3aJadH,
(dbopMbI WU COAEp KaHUS TUAJIoTa.

2.YMeHHe OCO3HAaHHO WCIOJIB30BAaTh PEUYEBHIC CPEJCTBA B COOTBETCTBUU C



3a7layeil KOMMYHUKAIMM JJI1 BBIP@XKEHHUS CBOMX YYBCTB, MbICIEH U
NOTpeOHOCTEeW 171 TUIAaHUPOBAHMS M PEryJALHMH CBOEH N€ATeNbHOCTH;
BJIaJICHUE YCTHOW M NHUCHMEHHOW pPEYbI0, MOHOJIOTMYECKOW KOHTEKCTHOMU
peubto. O0yyarouuiics CMOXKeT:

e omnpeAeniaTh 3aJadyy KOMMYHHUKAallUd M B COOTBETCTBUM C HEW OTOMpaTh
peYEBBIE CPEACTBA;

e 0TOMpATh U UCIOJI30BaTh PEUYEBBIE CPEJCTBA B MPOLECCE KOMMYHUKALUU C
JOPYTMMH JIFOABMHU (Maor B ape, B MaJION TPyMIe U T. 1.);

® T[pPEJCTaBIsATh B YCTHOM WM MHUCBMEHHOW (opme pa3BepHYTHIA IJIaH
COOCTBEHHOMH JIESITEILHOCTH;

e coOxroaaTh HOPMbI MYOIMYHON pedH, PErJIaMEeHT B MOHOJIOTE U IUCKYCCUH B
COOTBETCTBUM C KOMMYHUKAaTUBHOW 3a7a4eil;

® BBICKa3bIBaTh U1 0OOCHOBBIBATH MHEHUE (CYXACHHUE) U 3aMpalinBaTh MHECHUE
napTHEpa B paMKax AWajora;

® [IpUHMMATh pEIICHHWE B XOJ€ [JHaJora M COrJACOBBIBATH €ro C
co0€ECeTHUKOM;

® CO3/1aBaTh NUCBMEHHBIE «KIMIIMPOBAHHBIE» U OPHUTMHAJIBHBIE TEKCTHI C
UCIIOJIb30BaHMEM HEOOXOIMMBIX PEYEBBIX CPE/ICTB;

® HCNOJB30BaTh BepOaibHbIE CpeICTBa (CpeacTBa JIOTHYECKON CBSI3M) IS
BBIJICJICHUSI CMBICJIOBBIX OJIOKOB CBOETO BBICTYILJICHUS;

® HCIOJB30BAaTh HEBepOalbHbIE CpPEJACTBA WJIM HArJsHbIE MaTepHalbl,
MOJICOTOBJICHHBIE/OTOOPAaHHBIE TIOJT PYKOBOJACTBOM YUHTEIIS;

e JenaTh OLEHOYHBIM BBIBOJ O JOCTHUKEHHU LEIM KOMMYHHUKAIMU
HEIMOCPEACTBEHHO  MOCIE  3aBEpPIICHHS KOMMYHUKATUBHOIO  KOHTakTa H
00OCHOBBIBATH €TO.

3.®opMHpoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOJIBb30BAHUS
nH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHoyioruk  (mamee — WKT).
OOyuaronuics CMOXKeT:

® I[CJICHANPABIEHHO HCKAaTh W HCIOJIb30BaTh HH(OPMAIMOHHBIE PECYpCHI,
HEOOXOMMBIE JJIsl PEIICHHS YYEOHBIX M MPAKTHYECKUX 33724 C MTOMOIIBIO CPEJICTB
UKT;

e BpIOMpATh, CTPOUTH U MCHOJB30BaTh AaJE€KBAaTHYIO HWH(POPMAIMOHHYIO
MOJIeNIb ISl TIepefiadyn CBOMX MBICIIEH CpeACTBaMM €CTECTBEHHBIX U (hOpPMaJIbHBIX
A3BIKOB B COOTBETCTBHHM C YCIOBHSIMU KOMMYHHUKAIINH;

® BBIICIATh HH(OPMALMOHHBIA AacleKkT 3a7aydd, ONEepUpOBaTh JTaHHBIMU,
HCITI0JIB30BaTh MOJIEIb PEIICHUS 3a/1a4H;

® JCIIOJb30BaTh KOMIIBIOTEPHbIE TEXHOJOTMH (BKIIOYas BHIOOpP a/eKBaTHBIX
3a/1aye MHCTPYMEHTAJIbHBIX IMPOrPAMMHO-ANMNAPATHBIX CPEACTB U CEPBHUCOB) IS
perieHuss ”HPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX YUYEOHBIX 3a/1a4, B TOM YHCJIE:
BBIUMCIICHHE, HATUCAHHUE TOKJIA0B, pedepaToB, CO3JaHUE MPE3CHTALNHN U Jp.;

® JCIOJIB30BaTh UH()OPMALIHIO C YUETOM 3TUYECKUX U TPABOBBIX HOPM;

e co3laBaTh HMH(POPMAIMOHHBIE pPECYpChl PAa3HOrO THMA W S Pa3HBIX
ayIUTOpUi, cOOMI0AaTh UHPOPMAIIMOHHYIO TUTUEHY U MpaBuia UHPOPMALIMOHHOM
0€301acHOCTH.



npeomemuvie.

® UMETh TMPEJACTABICHUS O MaTeMaTUKe KakKk O METOAe IO3HaHUS
JEUCTBUTEIILHOCTH, MO3BOJISIONIEM OMUCHIBATH M M3ydaTh peajibHbIE MPOIECCHI U
SIBJICHUSL;

e paboTarh ¢ yueOHBIM MaTEeMaTHYECKUM TEKCTOM (aHAJTM3UPOBATh, U3BJIEKATH
HE0OX0oauMYI0 HWH(OpMaIKIO), TOYHO M TPaMOTHO BBIPAXKATh CBOU MBICIHU C
MPUMEHEHUEM MAaTeMaTUYECKOW TEPMUHOJOTHMM UM CHUMBOJIMKH, IPOBOJUTH
Kjaccuukanuy, JOrM4eckue OOOCHOBaHUS, JOKa3aTeIbCTBA MaTEMaTUYECKHUX
YTBEPKICHUN;

® BJIAJIETh T€OMETPUUYECKUM SI3BIKOM; PA3BUTHE YMEHUS UCIIOIB30BaTh €T0 IS
OMHUCAHUs TPEJAMETOB OKPYKAIOIIET0 MHpPA; pPa3BUTHE MPOCTPAHCTBEHHBIX
NpeACTaBICHUN, U300pa3UTEIbHBIX  YMEHUM, HABBIKOB  T'€OMETPUUYECKHX
IIOCTPOCHU;

® UMETh CHCTEMAaTHYECKHE 3HAHUS O IUIOCKUX (Urypax U UX CBONCTBAX,
NPEACTaBICHUNA O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEJIaX; Pa3BUTHE YMEHUM
MOJICIMPOBAHMS pEabHbIX CHUTyallud Ha SI3bIKE TEOMETPHH, HCCIEIOBAHMUS
MOCTPOSHHOW MOJCIH C HMCIOJIb30BAHHUEM T€OMETPUUECKUX TMOHITHH M TEOpEM,
ammapara ajareOpbl, pemeHus TCOMETPUUCCKUX U TIPAKTUUYECKUX 3aJ]1ad;

® IIPUMCHSITH U3YUYCHHBIC TIOHSATHSI, PE3yJbTAaThl, METOIbI JIJI1 PELICHUS 3a7a4
MPAKTUYECKOTO XapakTepa W 3ajad W3 CMEXHBIX TUCIMIUIMH C UCIOJIb30BAaHUEM
IpyU HEOOXOJMMOCTH CIPABOYHBIX MATEPHATIOB, KOMIIBIOTEpPA, IMOJIH30BATHCS
OLICHKOM U MPUKHUJIKON MPHU MPAKTUUECKUX pacuéTax;

e o0nagaTh HHPOPMALIMOHHOMN U aAITOPUTMUYECKOMN KYJIbTYPOil.

Tunosbie 3a1auu 10 GOPMHUPOBAHNI0 KOMMYHUKATHUBHbBIX 1eHCTBUHI
® COCTaBb 3aJ]JaHUE TTAPTHEPY
e OT3BIB O paboTe TOBapHuIla
e TpynmnoBas paboTa Mo COCTABJICHHUIO KPOCCBOP/A, BUKTOPUHBI, TECTA,
HAyYHO-TIO3HABATEIHHOU UTPHI
e JuangoroBoe ciaymanue (GhopMyJIHpOBKa BOIPOCOB sl oOpaTHOM
CBSI3H)
® 33Jl[aHHE OIHUIIU YCTHO...», KOOBICHH...»
Ilnannpyemblie mpeAMeTHbIE Pe3yJbTATHI OCBOCHUS Y4e0OHOI0 NpeaMeTa

BoinyckHuK Hayuurtcsi B 7-9 BbInyCKHUK MOJTY4YUT
KJaccax BO3MOKHOCTH HAYYHMThHCS B
(1s1 UCTOJIBL30BAHMS B 7-9 kaaccax 1

IOBCEIHCBHOM KM3HH H o0ecrneyeHHs BO3MOKHOCTH

o0ecrne4yeHHsI BO3MOKHOCTH | YCIEIIHOTO NPOAOJIKEHUSA

YCHEIIHOT0 MPOAOJIKEHUs1 | o0pa3oBaHus HA 0a30BOM M
o0pa3oBaHus Ha 0a30BOM yrJIy0JIéHHOM YPOBHSIX

YPOBHe)




JIEMEeHThI
TEOPUM MHOKECTB
u
MaTeMaTH4YeCKOM
JOTHKH

- OmnepupoBath Ha 0a30BOM

ypOBHel MOHSTUSIMM:
MHOKECTBO, AJICMEHT
MHOJKECTBA, ITOAMHOXKECTBO,
IPUHAJICKHOCTD;

- 3aJ1aBaTh MHOJKECTBA
NIEPEUNCIICHUEM ux
AJICMEHTOB;

- HAXOAWTh IIEPECCUCHHE,
00BbeIMHCHHE,

IIOAMHOKECTBO B

IPOCTEUIINX CUTYalLMSIX;

- omepupoBaTh Ha 0a30BOM
YpOBHE TOHSTUAMU:
ornpeJeneHue, aKcuoma,

TEOpeMa, JOKa3aTeIbCTBO;
- TPUBOAUTH TPUMEPHI U

KOHTPIIPUMEPBI ISt
NOATBEPXKICHUS CBOUX
BBICKA3bIBAHUIA.

y
- Onepuposamb

NOHAMUAMU.  ONpeOeneHue,
meopema, akcuoma,
MHOICeCmeo,
xXapaxmepucmuxu
MHOICecmea, oJlemMenm
MHOICecmea, nycmoe,
KOoHeyHoe U OeckoHeuHoe
MHOICeCmeo,
NOOMHOINCECME0,
NPUHAOIEHCHOCTND,
BKIIIOYeHUe, PABeHcmeo
MHOICeCmE;

- U300padcamv MHOI*CECMBA
U OmHOUIeHUe MHONCECME8 C
nOMOWbIO Kpyeos Jiiepa,

- onpeoensimo
NPUHAOTIEHCHOCTb DTIeMeHmMA
MHOJICeCm8y, 00beOUHeHUIO
U nepeceyeHur0 MHONCEeCms,
- 300a6amMb MHOINCECMEO C
HOMOWBIO nepevuciens
DJIeMEHMO8, CNI08ECHO20
ONUCAHUA;

- onepuposamv NOHAMUAMU:
8bICKA3bI8AHUE, UCTUHHOCTb
U JIOHCHOCMb BbICKA3bIBAHUS,
ompuyanue BblCKA3bIBAHUI,
onepayuu Hao
8bICKA3BLIGAHUAMU: U, UL,
He, YCIlOBHblE GbICKA3bIBAHUS
(umnauxkayuu),

- CMpoumv BbICKA3LIBAHUS,
OMPUYAHUSL 8bICKA3LIBAHULL.

B noBceHEeBHOM KM3HHM U IIPU U3YYCHHUHU APYTHUX

NnpeAMeTOB:

- UCIIOJIB30BATh Irpauueckoe | e cmpoums Yenouku
HPENCTABICHUC MHOXCCTB | YMO3aKNIOYEHUN HA OCHOBE
AJsL OIMKMCAaHU  PCAJIBHBIX | UCnoj1b308aAHUA npasuJ
IIPOLECCOB U SIBIICHUW, TIPH | 102uKu;

'3nech 1 maTee — pacro3HABATH KOHKPETHBIE IPHMEPHI OBIIHX TIOHATHIA 1O XAPAKTEPHBIM MPH3HAKAM, BBIIOIHATH
JIECTBUS B COOTBETCTBUH C ONPEAEIECHUEM U MPOCTEUIIMMH CBOMCTBAMU MOHATUH, KOHKPETU3UPOBATh IPUMEPAMHU

0o0I1[1e TOHATHS.

2 SHCCB " [aJie€ — 3HATb ONPCACIICHUC TOHATHSA, YMCTb MMOACHATH €0 CMBICII, YMCTb UCIIOJIb30BATh IOHATHUC U €TI0
CBOMCTBaA IIpyu NpOBCACHUN paCCY)K,I[eHPIﬁ, JA0Ka34aTeJIbCTB, PCHICHWUH 3a/1a4.




pemeHuy  3ajaad
y4€OHBIX IPEMETOB.

JPyTuX

UCNOIL3068AMb MHOJICECMEA,
onepayuu ¢ MHOMXCeCmeamu,
ux epaguueckoe
npeocmasienue OJisl
ONUCAHUS PealbHbIX
npoyeccos U s181eHull

I'eomeTpuueckue
¢urypsi

- OmnepupoBath Ha 0a30BOM
yYpOBHE TOHSTUSMU
reOMETPUYECKUX QUryp;

- U3BJEKaTh MHGOPMAIUIO O
reoMeTpuyeckux  (urypax,
IPEICTaBICHHYIO Ha
YepTekax B SIBHOM BHJIC;

- TMPUMEHATH JUIS PEIICHUS
3amaq reOMETPUICCKHE
(GakTel, eciu YCIOBUS HX
NPUMCHCHUS 3a7aHbl B SBHOU
dopme;

- pemartb
HaXO0XKJICHUE
TCOMETPUUYCCKUX BEIUYUH TIO
oOpasiaM Wiu alropuTMam.

3a1a4un Ha

- Onepuposamv NOHAMUAMU
2eomempuyeckux Qgueyp,

- u3zenexamo,
UHMepNpemuposams u
npeoopazoevieams
uHgopmayuio 0
eeomempuyeckux — @ueypax,
npeocmaeieHHY10 Ha
yepmeosicax;

- NPUMEHAMb
eeomempuyeckue Gaxmol
05l pewteHus 3a0ay, 8 mom
yucre, npeononazarouux
HeCKOIbKO Wa208 peuletusl;

- dopmyruposams 8
npocmeiuux cyuasnx
ceolicmeéa U NPUSHAKU
ueyp;
- 00Ka3b18amb
eeomempuyeckue
VMEepPAHCOeHUsL,

- grademv CMAHOAPMHOU
Kiaccugukayueti  NIOCKUX
Queyp (mpeyeonrvhuxog u
UemuvlpExy20IbHUKO0B).

B noBceaHeBHOM KU3HU M IPU U3YYEHUM APYTHUX

NpeIMeTOB:

- HCIIOJB30BaTh CBOMCTBA
TeOMETPUYECKUX GUTYp IS
pellleHUs1 TUIMOBBIX  3aj1ad,
BO3HUKAIOIIMX B CHUTYyalHUsIX
IMOBCEIHEBHOM >KM3HH, 3aJa4
MIPAKTUYECKOTO COACPIKAHUSA.

- UCNONBL308AMb  CBOUCMBA
eeomempuyeckux ueyp 0
peuierus 3a0au
NpaKmuyeckoeo xapaxkmepa
U 3a0ay U3  CMEICHBIX
OUCYUNJIUH.

OTHoOIICHUA

- OmnepupoBath Ha 0a30BOM
ypOBHE MOHSITHSIMU:
paBeHCTBO (uTyp, paBHBIC
burypsi, PaBEHCTBO
TPEYTOJLHUKOB,

MapaajICIIbHOCTD IIPsAMBIX,

- Onepuposamb NOHAMUAMU.:
pasencmeo ¢ueyp, pasHvle
Queypei, paseHcmeo
Mpey20bHUKOS,
napanieibHoCms — NPSIMUbIX,
nepneHoOUKyIAPHOCIb




NEPIEHIUKYISIPHOCTD
IPSMBIX, YTJIBI MEXKIY
OPSAMBIMH, NEPHEHAUKYIAD,

HAKJIOHHAasA, ITPOCKIUAA.

yenvl  mevwHcoy
npAMbIMU,  NEePNeHOUK)IAD,
HAaKIOHHAS, npoexyus,
nooobue @ueyp, nooodHvie
Queypeol, nooobHbvle
mpey2onibHUKU,

- npuMeHAmb  meopemy
Daneca u  meopemy 0
NPONOPYUOHATLHBIX
ompe3kax  npu
3a0au,

- xXapakmepuzoeams
83AUMHOE  PACNON0JICEHUE
APAMOU U OKPYIHCHOCMU,
08YX OKDYICHOCMEII.

NPSAMBIX,

peuweruu

B noBcexHeBHOM KU3HU U NIPH U3YUYEHHH APYTUX

NnpeIMeToB:

- HCHOJIb30BAaTh OTHOIICHUS
Il PEUICHUs IMPOCTEUIINX
3aJla4,  BO3HUKAKOIIUX B
pEATBHOM JKU3HMU.

- UCNONB3068AMb OMHOWEHUS
o peueHrust 3a0ay,
BO3HUKAIOWUX 6 PealbHOll
HCUBHU.

HN3mepenus u
BbIYMCJICHHUS

- BpmonHATh  U3MepeHue
JUIMH, PACCTOSHUM, BETUYHH
yTJIOB, C TOMOIIBIO
UHCTPYMEHTOB LTSI
U3MEpPEHUN JUIMH U YTIIOB;

- NpUMEHATH  (HOPMYIIBI
nepuMeTpa,  IJIomWAad U
00BéMa, TUTOILIATH
MTOBEPXHOCTH OTIIETTBHBIX
MHOTOT'PaHHUKOB npu
BBIUMCIICHUSAX, KOTJa  BCE
JTAaHHBIE UMEIOTCS B YCIIOBUU;
- IPUMEHSTh TEOpeMy
[Tudaropa, 06a30BbIC
TPUTOHOMETPUUIECKUE
COOTHOIIICHHUS LTSI
BBIUUCIICHUS JUTHH,
pacCTOSAHUM, IUIOMIAJAEH B
MIPOCTEUIIINX CITyYasiX.

-Onepuposamsw
npeocmasieHusimMu o OJuHe,

niowaou, 0bvéme KaK
senuuunamu.  Ilpumenameo
meopemy lughazopa,
Gdopmynel nrowaou, obvéma
npu peuteHuu
MHO20WLA208bIX  3a0ay, 8
KOMOpbIX He 6ce OaHHble
npeocmaeiienvl  S6HO, 4
mpeoyiom 8bIYUCTICHU,
onepupogambw bonee
WUPOKUM KOIUYeCmB80oM
Gdopmyn Onumvl, nIOWAOU,
00véma, 8bIYUCTIAMb
Xapakxmepucmuxu
KoMOUHayu Queyp
(okpyoarcHocmeii u
MHO20)20/1bHUKO8)
BLIYUCTIAMD paccmosaHus
MedHCoy Queypamu,
NPUMEHAMb
MpUcoOHOMempudecKue

dopmynvl O evivuUCIeHUL 8




Oonee  CNOJNCHLIX — CYYASX,
npo8ooums GbIYUCIEHUSL HA
OCHOBE DABHOBEIUKOCIU U
PABHOCOCABAEHHOCMU,

- nposooums  npocmuvle
BbIYUCTCHUSL HA  O0OBEMHbBIX
menax;

- popmyuposams 3a0avu Ha
gblylCIeHUe ONUH, Naoujaoetl
U 00vEMO8 U peulams Uux.

B noBcexHeBHOM KU3HU ¥ IPH U3YYEHUH APYIUX

npeaIMeToB:

- BBIUUCJEATH PACCTOAHUA HA
MCCTHOCTH B CTAaHAAPTHBIX

- npoeodumb 6blHUCTIEHUA HA
mecmHocmu,

CUTyallUsX, IUIOWAAU B | - NpUMEHAMb QOpMYabl npu
MPOCTEUIIINX CIyYasiX, | BbIYUCACHUAX 6 CMEINCHLIX
OpUMEHSATh  GOPMYJBl B | YUeOHbIX  npeomMemax, 8
NPOCTEUIIINX CHUTyalluiaX B | OKpyorcarowet
MTOBCEJHEBHOM KU3HMU. oelicmseumenlbHOCU.
I'eomerpuueckme |-  M300paxkaTb  THUMOBBIC | - H3zo06pasxcams
MOCTPOEHMUSI wiockue GUrypsl u GUrypsl B | ceomempuuieckue guzypvi no

NPOCTPAHCTBE OT PYKH H C
MIOMOIILI0 UHCTPYMEHTOB.

MeKCmoBOM) U CUMBOTIbHOMY
ONUCAHUIO;

- ¢80000HO ONepuposams
YepmeNCHbIMU
UHCIPYMEHmamu 8
HECJLOJACHBIX CNYYASX,

- BLINOJIHAMbL NOCMPOCHUS
Mpey20IbHUKO8, NPUMEHANMb
omoeJibHble Memoovl
nOCMpOeHUll  Yupkyiem u
JUHEUKOU U Npo8OOUMb
npocmetiwiue UCcie008anus
yucna peuleHuu,;

- uzobpaxcamv  Munosvle
nioCKUe Queypwi u
ob0veMHble mena ¢ NOMOUbIO
npocmeuiux
KOMNbIOMEPHBIX
UHCIMPYMEHMO8.

B noBceHEeBHOM KM3HM U NPU U3YYECHHUHU APYTUX

MpeAMETOB:

- BBINIOJIHATH MPOCTEHIIHE
MIOCTPOCHHSI HAa MECTHOCTH,
HEOOXOAUMBIE B peaJbHOMU

- BBINOHAMb HNpOCmeliuiue
NOCMPOEHUSI HA MEeCMHOCMU,
HeobxXoo0umvle 8 peayibHOU




ZKH3HU.

HCU3HU,
- oyerusaniov pasmepol
PEATbHbBIX 00beKmos

OKpYdHCaloue20 Mupa.

I'eomerpuueckue | - Ctpouthb burypy, | - Onepuposams nousmuem
npeodpa3oBaHUsl | CHMMETPUYHYIO TaHHOMW | OsuoiceHus u
(Gurype OTHOCUTEIIBHO OCU U | npeobpazosanusi  noooous,
TOYKH. enademso npuémamu
nOCMpoeHUs Queyp c
UCNONIL308AHUEM  OBUNHCEHUT
u npeobpazosanuti N0OooOUs,
NPUMEHAMb HOJIyYeHHble
3HAHUS U ONbIM NOCMPOECHULL
8 CMEJICHbIX npedmemax u 8
DeanbHbuIX cumyayusx
OKpydHCaloue20 Mupa;
- cmpoums Quzypy,
NnOO0OHYT0 OaHHO1,
NONb308AMbCS  CEOUCMBEAMU
nooobusi 051 000CHOBAHUSA
ceoticma gueyp;
- NpUMEHAMb  CBOUCMBA
08UdICEHUIl 011 NPOBEOeHUs
npocmeuuiux  0O60CHOBAHUU
ceoticmas gueyp.
B noBceaHeBHOM KU3HU M IPU U3YYEHUM APYTHX
NnpeIMeTOB:
- pacmo3HaBaThb [JBWKEHUE |-  NPUMEHAMb  CEOUCMEa
OOBEKTOB B  OKPYXAIOIIEM | OBUIICEHULL U  NPUMEHSMb
MUpE; nooobue 051 NOCMpPOeHUll U
- pPacro3HaBaTh | BbIUUCTCHULL
CUMMETpPHUYHbIE (UTYpPHI B
OKPYXKAIOIEM MHpE.
BekTops! u - OnepupoBath Ha 0a30BOM | - Onepuposamsb NOHAMUAMU
KOOPJAMHATHI HA YPOBHE TIOHSATUSMH BEKTOD, | EKMOp, CYMMA, PA3HOCHb
IUIOCKOCTH cyMMma BEKTOPOB, | BeKMOPO8, npouszsedeHue
NPOW3BEACHUE BEKTOpAa Ha | BeKMOpA HA HUCIO, V2ol
9HUCIIO,  KOOPAMHATHI  Ha | MedxHcoy 8eKmMopamu,
TUTOCKOCTH; CKANApHOe npouszeeoenue
- OMpeneNsITh NPUOTMIKEHHO | BeKMOPO8, KOOPOUHAMbBL HA
KOOPJWHATBI TOYKH TIO €€ | mI0CKOCmUY,  KOOPOUHAMbL
N300paKEHUTO Ha | BeKkmopa,
KOOPJMHATHOM TTOCKOCTH. - BbINOIHAMb O0eUcmeusi Hao
8eKMopamu (cnooicenue,

eébluunianue, YyMHoocCenHue Hda




yucno), BLIUUCTISIMND
CKalsipHoe — npouseedeHue,
onpeoenims 8 NpOCMetuux
cayuasnx yeon MeHCOy
8eKmMopamu, 8bINONHAMb
pasiodiceHue 6eKmMopa Ha
cocmassiowue, NPUMEHIMb
NOJYYeHHble — 3HAHUS 8
Qusuxe, NONb308AMbCS
Gdopmynot BLIYUCTICHUS
paccmosiHus MeAHCOy
MOYKamMu NO  U3BECHHbBIM
KOOPOUHAmam,

UCNONIL308aMb  YPABHEHUS

Gueyp ona pewenus 3a0ay;

- NpuMeHsAmb BeKmMopuvl U
KOOpOUHamuvl O/l peuleHus
eeomempuieckux 3a0ai Ha
8bIUUCTCHUE OIUH, V2Tl08.

B noBcexHeBHOM KU3HU M NP U3YYEHUH APYTHUX

NnpeIMeToB:

- HUCIIOJIB30BATb BCKTOPLI IJIA
PCUICHUSA HpOCTGﬁHIPIX 3agad
Ha OIpcaACiICHUC CKOPOCTH
OTHOCUTCIIBHOT'O JBHUKXCHHUAI.

- UCNOIL308AMb  NOHAMUSL
BEKMOPO8 U KOOpOuHam Ojisl
pewtenus 3a0ay no @usuxe,
eeoepaguu u opyeum
VUeOHbIM npeoMema.

HUcropus
MaTeMaTHKH

- OnwuceiBaTh  OTHEJIbHBIC
BBIJAIOIIMECS  PE3YJbTAThI,
MOJIyYEHHBIE B X0J1e
pa3BUTHA MaTEMAaTUKU Kak
HAyKH;

- 3HaTh IPUMEPBHI
MAaTeMaTHYECKUX OTKPBITUNA U
UX aBTOPOB, B CBS3U C
OTEYECTBEHHOM M BCEMHUPHOMN
UCTOPUEH;

- IIOHUMATh
MaTeMaTHKd B
Poccun.

pOJIb
pa3BUTUHU

- Xapaxmepuzosamv 6K1a0
BbI0AOUWUXCS MAMEMAMUKOB
6 pazsumue Mamemamuxy u
UHBIX HAYYHBIX 0OIacmell,

- NOHUMAMb ponb
mamemMamuku 8 pazeumuu
Poccuu.

MeToabl
MaTeMaTHKH

- BowiOupate MOAXOISAIIHIA
W3Y4YEHHBIN METOI IS
peIIeHNd H3YYCHHBIX THIIOB
MaTEMAaTHYECKUX 3a1aY;

- IPUBOJIUTH IpUMEPHI
MaTEMAaTHYECKUX

- HUcnonvzya
Memoowl,
0oKazameibCmao,
BLINONHAMb ONPOBEPICEHUE,
- evlOupams  U3yueHHble
Memoobl U UX KOMOUHAyuu

U3yyeHHvle
npo8OOUMb




3aKOHOMEPHOCTEN B | 0714 pewienus

OKpYKaromien mamemamu4eckux 3a0ay;

JIEUCTBUTEIHLHOCTH u|- UCNONBL308AMb

IIPOU3BEICHUIX HCKYCCTBA. Mamemamuyeckue — 3HAHUSA
onst ONUCAHUS
3aKoHOMepHOCmell 8
OKpyHcaroujen
oelicmeumenbHocmu u

NPOU3BEOeHUSIX UCK)CCMBA,

- npumeHsAmb npocmeuiue
npocpamMmHvle cpeocmea U
97IeKMPOHHO-
KOMMYHUKAYUOHHDbLE
cucmemvl  npu  peuleHuu
MaAmemMamudecKux 3a0au.

Conep:kanmne y4eOHOT0 mpeamMera

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOI JTIOTUKH

Cornacio ®I'OC ocHoBHOrO 001Iero 00pa3oBaHUsA B KypC MAaTeMaTUKHU
BBEJICH pazjen «Jlorukay, KOTOpPBIN HE MpeArnoiaraeT JOMOJHUTEIbHBIX YacOB Ha
W3YYEHWH ¢ BCTPAWBACTCS B pa3JIMYHBIE TEMbI KYpCOB MAaTeMaTUKU U
npeaBapseTcs 03HAKOMJIEHUEM C 3JIEMEHTaAMU TEOPUH MHOKECTB.

MHokecTBa U OTHOUICHUSI MEK1Y HUMH

MHOXECTBO, Xapakmepucmuieckoe C80UCMB0 MHONCeCmed, JIEMEHT
MHOXECTBa, nMycmoe, KOHeuHOe, OecKoHeuHoe MHoddcecmeo. [loaMHOXKECTBO.
OTHoOIIEHUE TPUHAIJIEKHOCTH, BKIIOYEHHUS, PABEHCTBA. DJIEMEHThl MHOKECTBA,
CIOCOOBI  3aJlaHUSI MHOXKECTB, PACNO3HABAHUE NOOMHONCECME U INeMeHMO8
NOOMHONCECME C UCNONIb30BAHUEM KPY208 Jiliepa.

Onepauumn HaJA MHOKECTBAMH

[lepeceuenne u  OOBEAMHEHHE MHOXKECTB. PazHocmb  MHOXMCEcms,
0ononHeHue MHoxcecmea. HMumepnpemayus onepayuii HAO0 MHONCECMEAMU C
nomowwio Kpy2oe Jiinepa.

JJIeMeHTbI JIOTUKH

Onpenenenue. YTBEpKAeHUA. AKCHOMBI M TeopeMbl. JloKa3aTeabCTBO.
JlokazatensCcTBO OT TpoTuBHOro. Teopema, oOpatHas pganHOW. Ilpumep wu
KOHTPIIpUMED.

Bricka3biBaHUA

NcTUHHOCT, W JIOKHOCTb — BbICKa3biBaHUSA.  CnoowcHvle U npocmuvle
gvickazvieanus. Onepayuu HAO bICKA3LIBAHUAMU C UCNOJIL30BAHUEM JI02UYECKUX
CBA30K. U, UNU, He. Y Cllo8Hble 8bICKA3bIGAHUS (UMNIUKAYULL).

I'eomerpuyeckue purypsi

Durypsl B reoMeTPUHU M B OKpPY:KaloleM MuUpe

I'eomerprueckas durypa. dopmupoBaHue MPEICTABIICHUI 0
METanpeIMETHOM MOHSITHU «PUTYpPay.




Touka, nuHUA, OTpPE30K, mpsAMas, Jyd, JIOMaHas, IUIOCKOCTb, YTOJ,
OucceKkTpuca yria u €€ CBOMCTBa, BUIbI YTJIOB, MHOTOYT'OJIbBHUKH, KPYT.

OceBasg cummetpus reomeTpuueckux ¢uryp. LleHTpanbHas cumMmerpus
reOMETPUYECKUX QUryp.

MHOroyroJibHMKHU

MHOroyrojbHuK, €ro 92JIEMEHTBI M €ero CBoWcTBa. Pacrno3HaBaHue
HEKOTOPBIX MHOTOYTOJIBHUKOB. Bbinykavle u HebinyKIble MHO20Y20IbHUKU.
[IpaBrJIbHBIE MHOTOYTOJIBHUKH.

TpeyronpHuku. BeicoTa, Meauana, OucceKkTpuca, CpeaHss JIUHUS
TpeyrojbHUKa. PaBHOOENpPEHHBIN TpPEYrojbHUK, €ro CBONCTBA U MPU3HAKHU.

PaBHOCTOpOHHMI TPEYrOJbHUK. IIpssMOYTOIBHBIN, OCTPOYTOJIbHBIN,
TYIIOYTOJIbHBIM TPEYroJbHUKU. BHemHue yriel TtpeyroiabHuka. HepaBeHCTBO
TPEYrOJIbHUKA.

Ueteipéxyronpuuku. [lapamienorpamm, poM0O, NpsSMOYTOJBHUK, KBaJpar,
Tpanenus, papHoOenpenHas Tpanenus. CBOMCTBA W MPU3HAKKU TapajuiesiorpaMmma,
pomba, mpsMOYToJIbHUKA, KBaJIpaTa.

Oxkpy:KHOCTB, KPYT

OKpY>KHOCTb, KPYT, UX 3JIEMEHTBI U CBOICTBA; LICHTPAJIbHbIC U BIUCAHHBIC
yrabl. KacarenbHas u cekywas K OKPYXKHOCTH, ux ceoucmea. BriucaHHble u
ONUCAHHBIE OKPYXKHOCTH JJISI TPEYTOJbHUKOB, YemblpEXY20ibHUKOS, NPAGUTbHBIX
MHO20Y20/IbHUKO8.

I'eomeTpuyeckue purypsl B IpocTpaHcTBe (00bEMHBIE TeJIa)

MHnozcoepannux u ezo snemenmsl. Hazeanuss MHO202PAHHUKOS C PA3HLIM
NoJ0MCeHUeM U Koauyecmeom epawueti. IlepBUuHbIE TIPENCTABICHUS O MUPaMUJE,
napasjuiesnenurnesne, npusme, cepe, mape, MUIMHIPE, KOHYCE, UX DJIEMEHTax U
MPOCTENIINX CBOWCTBAX.

OTHOICHUA

PaBencrBo ¢puryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [Ipr3HaKu paBeHCTBA TPEYTOJIBHUKOB.

IHapanjieabHOCTh NPSAMBIX

[Ipu3Haku U CBOMCTBA MapajlIeNbHBIX MPSMBIX. AKCUOMA napaiieibHocmu
Eexnuoa. Teopema ©@aneca.

IlepnenaukyasipHble NPsIMble

[Ipsamonn yron. Ilepnenpukynsp k mnpsmou. HakioHHas, mnpoekuus.
CepenuHHbld  mepneHAUKYISIp K  otpe3ky. Ceoucmea u  npusHaku
NnepneHoOUKyIapHOCMU.

Ilooooue

IIponopyuonanvrvie ompesku, noooodue ¢ueyp. I1ooodoHble mpey2onbHUKU.
IIpuznaku nooobus.

B3aumHoe pacnosioxkeHue IpsiMOM U OKPYKHOCTH, 08YX OKDYHCHOCHEU.

N3mepennsi u BIYHUCIEHUSA

Beanuunbl

[Tonstne Bemuuuubl. JlnuHa. M3mepenue piuHbl. EauHWLBI M3MEpeHUs
nnuHbl. Bennuuna yrna. ['pagycHas mepa yria.



[lonsTne o miomaau IUIOCKOW Qurypsl U e€ cBoiicTBax. M3mepeHue
wIomanen. EnuHULbl n3MepeHus III0MaIHN.

[Ipencrasinenue 06 o0bEME U ero cBoiicTBax. 3mepenne oobéma. EnnHuiibl
U3MEpPEeHUs 00bEMOB.

N3mepenusi U BbIYUCIEHUSA

NHCTpyMEHTBI 11 U3MEPEHUN U MOCTPOCHUN; U3MEPEHUE U BBIYMCIICHUE
yIJ0B, JJIUH (paccTosiHUi), miomaaei. Tpuronomerpuyeckue QyHKIUU OCTPOTO
yria B NPSMOYTOJIBHOM TPEYrojibHUKe 1puconomempuueckue @QyHKyuu mynozo
yena.  BbluucieHwe — 3JIEMEHTOB  TPEYTOJIBHUKOB  C  HCIOJIb30BaHUEM
TPUTOHOMETPUYECKUX  COOTHOIIEHUH. PopMynbl IUIOAAUM  TPEYroJibHUKA,
napajuiesiorpaMMa M €ro 4YacTHBIX BHJAOB, (OPMYJbl JJIMHBI OKPYXHOCTH U
wionaan kpyra. CpaBHeHue W BbluMciieHHue Momanei. Teopema Iludaropa.
Teopema cunycos. Teopema Kocunycos.

Paccrosinus

Paccrossnue w™exay Ttoukamu. PaccTosiHMe OT TOYKM 10 TMPSIMOM.
Paccmosnue meancoy gueypamu.

I'eomeTpuyeckue nmocTpoeHust

['eomeTpuueckue MOCTPOEHUS ISl WLTIOCTPALIMU CBOMCTB F€OMETPUUYECKHUX
duryp.

NucTpyMeHTBl  JUisi  TIOCTPOCHMM:  ITUPKYJb, JIMHEHWKA,  YTrOJbHUK.
IIpocmetiwiue nocmpoenus yupkyiem u JIUHEUKOU: HOCMpoeHue OucceKmpucsl
yena, nepneHouKyIsapa K npsamou, yeia, pagHo2o 0aHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO MPEM CIMOPOHAM, 08YM CHOPOHAM U Y2y
MedHcoy HUMU, CIOPOHE U O8YM NPULEHCAUUM K Hell YelaM.

lenenue ompesxka 6 OGHHOM OMHOUEHUU.

I'eomeTpuyeckue npeodpazoBaHuA

IIpeoOpa3oBanus

[Tonsitue mpeobpazoBanus. [IpeacraBienne o MeTanmpeIMETHOM MOHITHH
«rpeobpazoBanue». I[lodobue.

JIBuKenust

OceBast U UEHTpaldbHasi CHUMMETPUS, NOBOPOM U NAPAJLIENbHBIN NEPEeHOC.
Kombunauuu osuscenuti na niockocmu u ux c8oticmaad.

BekTopbl 1 KOOPAMHATHI HA IJIOCKOCTH

BekTopsl

IlonsaTne BeKTOpa, ACUCTBUSA HAJ BEKTOpPaMH, HUCIIOIB30BAHUE BEKTOPOB B
busuKe, paznodcenue eekmopa Ha cocmasiauue, CKauIpHoe NPpou3eeoeHue.

Koopaunatsl

OCHOBHbBIE IOHATHS, KOOPOUHAMbL BEKMOPA, PACCIMOSAHUE MEHCOY MOUKAMU.
Koopournamui cepedunvt ompeska. Ypasnenus gueyp.

Ilpumenenue 6exkmopog u KoopouHam Ol peuleHusi NnpOCmetuux
2eomempuyecKux 3a0ay.

HcTopust MaTeMaTHKH

Bosnuuxnosenue mamemamuku kax Hayku, smanvl e€ pazeumus. OcHogHble
pasoenvl mamemamuxu. Buvioalowuecss mamemamuku u ux 6xaad 6 pazeumue
HayKu.



llosgnenue  memooa KoopouHam, N0380IA0UE20 nepesooumu
2eomempuyeckue o0ovekmol Ha A3blK aneedpol. P. lexapm, Il. @epma. [Ipumepoi
PA3TUYHBIX CUCTEM KOOPOUHAM.

Om semnedenuss k ceomempuu. llughazop u eco wrona. @anec, Apxumeo.
IInamon u Apucmomens. Ilocmpoenue npaguibHbix MHO20Y201bHUKO08. 1puccekyus
yena. Keaopamypa kpyea. Yoeoenue kyba. Hcmopusa yucna m. 3on0moe ceuenue.
«Hauana» Esexnuoa. JI Diinep, H.U.Jlobauesckuu. Ucmopus namoeo nocmynama.

l'eomempuss  u  uckyccmeo.  I'eomempuueckue  3aKOHOMEPHOCMU
OKpYdICcaroue2o Mupa.

Acmponomus u eeomempus. Ymo u kak ysnanu Anaxcazop, pamocghen u
Apucmapx o pazmepax Jlynol, 3emau u Connya. Paccmosnusa om 3emau 0o Jlynel u
Connya. Hzmepenue paccmosnus om 3emau 0o Mapca.



TemMaTnyeckoe njIaHMpoBaHue
C YKazaHueM KOJIHn4YeCTBa 4YaCcoB OTBOAUMBIX HA OCBOCHHUE Ka)KIIOﬁ TEMbI

B npumepHOM TeMaTHYECKOM IJITAHUPOBAaHUM pa3/ielibl OCHOBHOIO COJEp)KaHHUS pa3OUThl Ha ydyeOHbIE TEMbI B
MOCJIEIOBATENBLHOCTH X U3yUeHUs Mo yueOHUKy ['eomerpusi. 7-9 knaccel : yuel. 15 0011eo0pa3oBar. Opranu3anuil ¢ Ipuj. Ha
anektpoH. Hocutene/ [JI.C. Aranacsan, B.®. byry3os, C.b. Kagomriies u ap.]. — 3-e uzn. — M : Ilpocsemenue, 2014 — 383 c. : ui.

7 KJj1acc
Howme Haumenosanue OCHOBHOE COAEpKAHUE Komanue
p riaBbl/maparpada CTBO
TJ1aBbl 4acoB
/

napar

pada

I'maBa | HauanbHble reOMETPUYECKHE CBEACHUS 13

I

1,2 [Ipssmas u otpesok. Jlyud wu | ['eomerpuueckas durypa. dopMHUpOBaHUE IPEICTABICHU I 0 3
yroi MeTanpeIMETHOM MOHATUU «hurypa». Touka, TUHUS, OTPE3OK, MpsMasi, JTyd,

3 CpaBHEHHE  OTPE3KOB M | IJIOCKOCTh, YroJs, OuccekTpuca yria u e€ cBoiictBa Buabl yrioB I[loHsTue 1
yIJI0B BenuuuHbl. JnuHa. W3Mepenue [iuHbl. EAMHULBI U3MEpEHUS JIMHBI.

4,5 H3mepeHne 0Tpe3KoB. Bennunna yrna. I'pamycnas mepa yrna. HMHCTpYMEHTHI 1JI1 U3MEpPEHUM, 4
V3mepenue yrios U3MEpPEHHE U BBIYUCICHHE YIVIOB, JIMH (pacctosiHui). Ilpsmoil yrod.

6 IMepnenaukymnsapusle npsaMele | [lepnennuxynsapusie npsameie. Ceolicmea u npusHaxu nepnenouKyIspHOCIU. 3

Perienne 3amay Bosznuknosenue mamemamuxu kaxk nayku, smanvl eé pazeumus. OcHOBHble 1

KonTponbsHas paborta Ne 1 mo Tteme | pasoensi mamemamuku. Om semneoenus k ceomempuu. «Hauana» Eexnuoa 1

«Ha4vanbHbie F€OMETPUUECKUE

CBEJICHUS

I'maBa 11 ‘ TpeyroasHukH 16




1 ITepBrIiit TpeyronsHuku. CBOWCTBa pPaBHBIX TPEYroJbHHUKOB. IIpu3Haku paBeHCTBa 3
paBeHCTBa TpeyrojJbHUKOB. Teopemsnl. JlokasarenbCTBO. IleprneHAuKyssp K IPSAMOW.
TPEYTrOJIbHUKOB Haknonnasi, mnpoexkuusi. BrwicoTa, MeauaHa, OuCCEKTpUCa TPEYroJIbHUKA.

PaBHOOEIpEeHHBIE  TPEYTOJBHUK, €ro  CBOMCTBA.  PaBHOCTOPOHHUU
TpeyroinbHUK. OKpYyKHOCTb, €€ JJIEMEHTBhl MU cBolcTBa. OnpeneneHue.
VYTBepxkaeHus. ['eomerpuyeckne MOCTPOEHUSA Uil WIUTIOCTPALIMU CBOMCTB
TEOMETPUYECKUX (HUTYD.

NHcTpyMEHTBI 11 TOCTPOCHUI: UPKYJb, JINHEWKA, YTONbHUK. [Ipocmeuuiue
HOCMPOeHUsi YUpKyleM U JUHEUKOU. NOoCmpoeHue OucceKmpucol yeid,
NepneHOUKyIApa K npsamou, y2ia, pagHo2o OaHHOMY

2 Menuanbl, OMCCEKTPUCHI 3
Y BBICOTHI TPEYTOJIbHUKA

3 Bropoit U 4
IIPU3HAKU paBEeHCTBA
TPEYTOJIbHUKOB

4 3ajaun Ha IOCTPOCHHUE 3

Pemenue 3amau 2

KonTtponsnas pabora Ne 2 o teme 1

«TpeyronbHUKN»

I'maga III | I[lapannenbHble npsiMble 10

1 [IpusHaku [TapamnensHOCTh mpsiMbIX. [Ipu3Haku U CBOKCTBAa MapaJUICIBbHBIX MNPSIMBIX. 3
[apajuIeIbHOCTH AxcuoMbl. Akcuoma napannervHocmu Eekiuoa. Teopema, oOpaTHas TaHHOM.
MPSIMBIX JlokazarenbCcTBO OT IIPOTUBHOTO. Ceoticmesa u NpU3HaKu

2 AxcroMa mapasulelIbHBIX | HepneHOuKyisapHocmu. Buloarowueca mamemamuky u ux 6K1a0 6 pazsumue 3)
MPSIMBIX nayxu. H.U.Jlobauesckuil. Ucmopus namozo nocmyaama

Pemenue 3amau 1

KontponbHas padora Ne 3 o reme 1

«lTapannenpHble PAMBIE»




I'maBa IV | CooTHOIIEHNSI MEXKTY CTOPOHAMM M YTJIaMU TPEYTOJIbHUKA 19
1 Cymma yriioB | BHeminue  yriel  TpeyrosibHUKa.  IIpsAMOYroOibHBIA,  OCTPOYI'OJIBHBIN, 2
TPEYTOJIbHUKA TYNOYTOJBHBI  TPEyroJdbHUKHU. PaBHOOENpPEHHBI  TPEeyroiabHUK, €ro
2 CoOTHOIICHUST ~ MEXY | IPU3HAKH. HepageHncTBO TPEYTOJIbHHUKA. [IpuzHaku paBEHCTBA 3
CTOPOHAMH H®  yIJIaMH | TPEYTOJIBHUKOB. PaccrosiHMe Mexay TodkaMu. PaccTosHue OT TOYkH 10
TPEYTrOJIbHUKA npsiMmoil. Paccmosanue mexcoy ¢ueypamu. Ilocmpoenue mpeyeonvHuKog no
Pemienue 3amay MpPEM CMOPOHAM, O8YM CHIOPOHAM U Yelly MedcOy HUMU, CMOPOHE U 08YM 2
Kontponbnas pa6ora Ne 4 1o teme | npuiedsicawum K Het yeiam 1
«COOTHOILLIEHHS] MEXK]y CTOPOHAMU U
yrJaMU TPEYTOJIbHHUKA)
3 [IpssMoyTOJIBHBIE 5
TPEYTOIbHUKHU
4 [TocTpoenue 2
TPEYroJibHUKA MO TPEM
AJIEMEHTaM
Pemenue 3amau 2
KonTtponwsnas padbora Ne 5mio Teme 1
«COOTHOILIEHHS MEXIY CTOPOHAMHU U
yrJIaMU TPEYTOJIbHHUKA
[ToBropenue. Pemenue 3anau. torosast KOHTpoJbpHas pabota 10
Hroro 68
8 kiace
Howmep HaumeHnoBanue OCHOBHOE COZIep)KaHKE Komnue
TJIaBbl/ riiaBbl/aparpada CTBO
naparpada 4acoB
I'maa V. | YeTblpeXxyroibHUKHI 14
1 MHOroyroJIbHuKu ‘MHOFOYFOJ’IBHI/IK, €ro 2JIEMEHTBl M ero cBorcra. Jlomanas. Pacno3HaBanue 2




2 [Tapannenorpamm U | HEKOTOPBIX MHOTOYTOJBHUKOB. BbInyKivie U HeBbINYKIble MHO20)20AbHUKU. 6
Tpaneuus Yerbipexyroiapuuku. [lapamnenorpamm, pom0O, NpSAMOYTOJNbHHUK, KBajparT,

3 [IpsmoyronbHUK, poMO, | Tpameuus,  paBHoOeApeHHas  Tpameuus.  CBoHCTBA M INPU3HAKU 4
KBaJpaT napajuiesiorpaMma, pomo6a, IpsIMOyrojbHUKa, KBajpaTa. OceBas CUMMETpHUS

Perienue 3amau reoMmetrpuieckux Guryp. LlenTpanpHas cuMMeTpus reoMeTpudecKux Guryp 1

KonTtponbsnas padora Ne 1 o teme 1

«YeThIpexyroJbHUKN

I'nasa VI | Ilnomans 14

1 [Tnomane [lonsiTue o muomanu miaockoil ¢urypel u e€ cBoiicTBax. W3mepenue 2
MHOT'OYT'OJIbHHKA mwiomane. Eaumnunel u3Mepenus miomagu. CpaBHEHHME U BBIYMCIIECHUE

2 [Tmomann wiomanen. MHCTpyMeHTBl Jy1i M3MEPEHMM U IIOCTPOCHUM; U3MEPEHUE U 6
napajiesiorpaMmma, BBIUMCIICHUE  IUIOLIAJEH. @opmyJsibl  MUIONAAUM  TPEYroJIbHUKA,
TPEYroJbHUKA U | IapajuiesiorpaMMa M €ro 4acTHbhIX BHUIOB. Teopema Iludaropa. [llxona
Tpanenuu lughazopa

3 Teopema ITudaropa 3

Pemenue 3amau 2

KonTtponsnas pabora Ne 2 o teme 1

«lmomtanby»

I'maBa VII | [lomoGHBIE TpEYrOJIbHUKU 19

1 Omnpenenenue nogoOHbIX | [Iponopyuonanvrvlie ompesku, nodobue ueyp. Ilo0obHbie mpey2onbHUKU. 2
TPEYrOJbHUKOB Ipusnaxu nooodus.

2 [Tpu3naku mopooust | CpenHsis JWHUS TpeyroibHUka. Teopema Paneca. [lenenue ompeska 6 5
TPEYTrOJIbHUKOB oanHom omuowenuu. Ilonatue mpeoOpazoBanms. [IpeacraBnenue o

KonrtpomnsHas pabora Ne 3 mo Teme | METalIpeAMETHOM MTOHATUU «TpeoOpazoBaAHUE. Ilooobue. 1

«ITogo0OHbIE TPEYTOTBLHUKI Tpuronomerpuyeckue (QYHKOUU OCTPOTO yrjila B  OPSMOYTOJbHOM

3 [IpuMeHeHne Moa00Ms K | TPEYTOJbHUKE. BBIYMCIEHHE DJIEMEHTOB TPEYTOJBHUKOB C UCIOJIB30BAHHEM 7

JI0Ka3aTeNbCTBY TEOPEM
U PEIICHUIO 3a]]a4

TPUTOHOMETPUUYECKUX COOTHOILICHUN. Buloarowuecs mamemMamuku u ux Kaiao
6 pazsumue Hayku. Panec




4 COOTHOIIEHUST ~ MEXIY 3
CTOPOHAMH ¥  yrjaMu
MPSIMOYT OJILHOTO
TPEYroJibHUKa
Kontponshas pabora Ne 4 mo teme 1
«IToo6HBIE TPEYTOJIBLHUKIY
I'maBa OKpyX HOCTb 17
VIl
1 Kacarenpnas K | BzaumHoe pacnonoxenue npsiMoi U okpykHoctu, KacarenvHas u cexywas 3
OKPY>KHOCTH OKPYXXKHOCTH, ux ceoticmea. OKpPYyXHOCTb, €€ DJJIEMEHTHI M CBOMWCTBA.
2 [lenTpasibHBIC u | llenTpanbHple W BOHUCaHHBIE YIUIBL. buccekTtpuca yria u e€ CBOMWCTBA. 4
BITMCAHHBIC YTJIBI CepenuHHBIM TMEPICHANKYISIP K OTpPEe3Ky. BrucaHHble W ONUCAaHHBIC
3 YeTplpe 3aMeuaTeIbHbIE | OKPYKHOCTHU TS TPEYTOJIBHUKOB, Yemblpéxy20ibHuKkos. Tpucexyus yana 3
TOYKH TPEYTOJIbHUKA
4 BnucanHas u onucaHHas 4
OKPYXHOCTH
Pemenne 3amau 2
Kontponbshas pabora Ne 5 1o teme 1
«OKpY>KHOCTB»
[ToBTOopenue. Pemenue 3anay. Mrorosast koHTpoibHas paboTa 4
Hroro 68
9 Kki1acc
Homep HaumenoBanue OCHOBHOE COIEpIKAHUE Komnue
TJIaBbl/ riiaBbl/aparpada CTBO
naparpada 4acoB
I'maBa IX | BexTopbl 8
1 IlonsiTue BekTOpa [lonsiTue BekTOpa, NEWCTBUS HaJ BEKTOPAMH, MCIOJIb30BAHHE BEKTOPOB B 2
2 CnosxeHue U BelunTanue | pusuke. /lpumenenue 6ekmopos Ons peuienus NpOCMetuuux 2e0MempuieckKux 3




BEKTOPOB 3a0ay

3 YMHOXXEHHE BEKTOpa Ha 3
yucio. I Ipumenenne
BEKTOPOB K PEIICHUIO
3aj1a4y

I'naBa X MeTto KkoopIMHAT 10

1 KoopinHatel BeKTopa Pas3znooicenue eexmopa na cocmasnsaowue. OCHOBHbIE TOHATHS, KOOPOUHAMbL 2

2 [IpocTeiimue 3anauu B g6ekmopa, paccmosinue mexcoy moukamu. Koopounamul cepeduHvl ompe3Ka. 2
KOOpJIMHATAX Vpasnenus ¢ueyp. B3auMHOe pacronoxxeHue 08YX  OKpYIHCHOCMEI.

3 Vpasuenue okpyxuoctu | [losenenue Memooa KOOpOuHam, n0360510Ue20 nepesooumu 3
U IpSIMOM 2eomempuyieckue ob6vekmvl Ha A3bIK aneeopel. P.  [Jexapm. I[lpumepwi

Pemienne 3amau PA3IUYHBIX CUCTEM KOOPOUHAM 1

Kontponsnas pabota Ne 1 o teme 1

«Metop KoopANHAT

I'maBa XI | CooTHOIIIEHHE MEXAY CTOPOHAMU U yIJIaMu TpeyrojbHuka. CKaJsipHOe MPOU3BEEHIUE BEKTOPOB 11

1 Cumnyc, KOCUHYC, | Tpuconomempuyeckue ¢@ynkyuu mynozo yena. Koopounamul gexmopa. 3
TaHTEeHC, KoTaHreHC yrina | Dopmynsl miomanu TpeyrojibHuka. Teopema cunycos.

2 CooTHoIIeHIE MEXTY Teopema  kocumycog.  BpluncieHue  3JIEMEHTOB  TPEYTOJBHHUKOB  C 4
CTOPOHAMH U YTJIAMH UCIIOJIb30BAaHUEM  TPUTOHOMETPUUYECKUX  COOTHOIICHUH. CkansapHoe
TPEYroJbHUKA npousgedenue. Acmponomus u ceomempus. Ymo u xax ysuwanu Awaxcaeop,

3 CxanspHoe Opamocghen u Apucmapx o pazmepax Jlymnoi, 3emau u Cornya. Paccmosinus 2
POM3BEIECHUE BEKTOPOB | om 3emau 0o Jlynor u Coanya. Hsmepenue paccmosanus om 3emnu 0o Mapca

Pemenue 3amau 1

KontponbHas padota Ne 2 o teme 1

«COOTHOIIIEHHE MEXAY CTOPOHAMU U

yrilamu TpeyroyibHuka. CKalsipHoe

MIPOU3BEICHIE BEKTOPOBY

I'masa XII ‘ JInuHa OKpY>KHOCTH U IIONIAJb Kpyra 12




1 [IpaBunibHbBIC [IpaBusibHBIE MHOTOYTOJIBHUKHU. BIHCAaHHBIE W OMUCAHHBIC OKPYXHOCTH IS 4
MHOTOYTOJIbHUKHU NPABUTILHBIX MH020Y201bHUK08. OKPYKHOCTh, KpYyT. VX A1eMEeHThI U CBOMCTBA.
2 JlimHa OkpyXHOCTH U | DopMynbl AIUHBI OKPYXKHOCTM M IUIoWagu kpyra. Keaopamypa kpyea. 4
TJIOIIAIb Kpyra Hcmopuss  uyucna rw  3onomoe  ceuenue. Ilocmpoenue  npaguibHulx
Pemenue 3ana4 MHO20Y201bHUKOS. l'eomempus u UCKYCCMBO. I'eomempuueckue 3
KonTtponrsHas padora Ne 3 o Teme 3AKOHOMEPHOCIU OKPYIHCAIOUIe20 MUpa 1
«/lmuHa OKpYKHOCTH U TUIOIIA/b
Kpyra»
I'maBa JIBroKeHUS 8
XIll
1 [ToHsiTHE TBYOKCHUS JBwxkenus. OceBas U IIEHTpaIbHAsi CAMMETPUS, 1OBOPOM U NAPAJLIEIbHbLL 3
2 [MapamtensHblil IEpeHoC | nepenoc Kombunayuu 08udiceHutl Ha nI0CKOCMU U UX C80UCmed 3
¥ TIOBOPOT
Pemenne 3amau 1
Kontponbaas pabota Ne 4 1o Teme 1
«JIBH>KEHUS»
['maBa HavanpHble CBEIEHHS U3 CTEPEOMETPUH 8
XIV
1 MHoOTrorpaHHUKH [Tnockoctb. MHocoepannuk u e2o snemenmsl. Hazeanus mHO202paHHUKOS C 4
2 Tena W TOBEPXHOCTH | PASHBIM NONOJCEHUEM U KOAUYecmEom epaneu. IlepBuYHbIE NIPEACTABICHUS O 4
BpAIICHHUS nupaMue, napauieienumneae, npusme, chepe, mape, MWIMHAPE, KOHYCe, HUX
NeMEeHTaX M mpocTemmx cBoicTBax. [IpeacraBnenne 06 00bEMEe U ero
cBoiicTBax. M3mepenue oObéma. EnuHuibel udmepeHus o0OBEMOB. Yogoenue
kyoa. I1. ®epma Apxumeo. [Inamon u Apucmomenw. JI Diinep
IloBropenue. Pemenne 3amayu. Toroeast KOHTpoJibHasi paboTa 11
Uroro 68
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