Pabouas mporpamma mo mpeamery «l'eomerpus» ans oOydarommxcst 7-9 KiaccoB ¢
3aJIepKKOW TICUXMYECKOTO Pa3BUTHs COCTAaBIEHa C YYETOM TpeOOBaHMM K pe3yibTaTramMm
OCBOCHHS OCHOBHOM 00pa3oBaTeNbHON MpOrpamMMbl, MpEICTaBICHHBIX B dDeneparbHOM
roCy/IapCTBEHHOM 00pa30BaTEIbHOM -CTaHJApTe OCHOBHOTO oOmiero oOpaszoBanus (IIpuka3
Munnpocsemienus Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHUCTEPCTBOM
octuiuu - Poccmiickoit  deneparuu 05.07.2021 1., per. HOomep 64101), IIpumepnoit
aZanTUPOBAHHOW OCHOBHOUW 00pa30BaTEIHHOM MPOTPaMMON OCHOBHOTO OOIIET0 0Opa3oBaHUS
0o0yJaronuxcst ¢ 3aaePKKON MCUXUIECKOTO pa3BuTus (omoOpenHoi pemenrnemM ®YMO mo
obmemy obpa3oBanuio (mpoTokon oT 18 mapta 2022 r. Ne 1/22).

Jns peanuzanuu paboueil mporpaMMbl pH HEOOXOTUMOCTH OpraHU3yeTcsi 00ydeHue ¢
IPUMEHEHHEM 3JIEKTPOHHOTO OOYYEeHHUS U TUCTAHLMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHA.
[Tpu HEOOXOIMMOCTH JIoTTycKaeTcst THOpuaHas opma 00ydeHusl.

CrnenunanbHble yCJ0BHUS pealu3alli NporpamMmsl yue0Horo npeamera «I'eomerpuspy
a1 odyqarommxcs c 311P

Henp wu 3amaun mnpenojaBaHus reoMeTpuu oOywarommmcesi ¢ 3IIP  makcumanbHO
npuOMmmKeHbl K 3amadaM, noctaBieHHBIM PI'OC OO0, u  y4YuThBIBAIOT CHEIU(UUECKHE
0COOEHHOCTH YYEHUKOB.

O6yuarommecs ¢ 3[IP B crity CBOMX MHAMBUYATbHBIX TICUXO(DH3NYECKUX 0COOEHHOCTEN He
BCEr/la MOT'YT OCBOMTH NMPOTPaMMHBIA MaTepuaj Mo T€OMETPUU B COOTBETCTBHM ¢ TPEOOBAHUSIMHU
OCHOBHOH 00pa3oBaTeIbHON MPOTPaMMBI, aPECOBAHHOW HOPMOTUIIMYHBIM 00yYaIOIIKUMCH, TaK KakK
y obyuaromuxcs ¢ 3[1P Hanbosnee BbIpaKE€HBI OTCTABaHUSI B Pa3BUTUHU CIOBECHO-JIOTHUECKUX (POpPM
MBILUICHHS, MMO3TOMY aOCTPaKTHbIE W OTBJCUCHHBIC KAaTETOPUH MM TPYAHOIOCTYNHBIL B Toxke
BpeMs IIPH CIIEIHATEHOM 00y4eHHH 00y4aloIMecs MOTYT BBIIOJIHATE 3a7aHus 1o anroputmy. OHu
BOCIIPUMMYMBBI K IMOMOILIH, MOTYT BBINOJHHTH MEPEHOC HA AHAJIIOTMYHOE 3aJaHUE YCBOEHHOT'O
criocoba pemtenusi. CHUKEHHE Pa3BUTHUS MBICIUTENbHBIX ONEpalfil U 3aMelJIeHHOE CTaHOBJICHUE
JIOTUYECKUX JIEeHCTBUH MPHUBOIAT K HEIOCTATOYHOM OCMBICICHHOCTH COBEpIIAEMbIX Y4YEOHBIX
neicTBuil. Y 0O0y4aromuxcs 3aTPyAHEHBI CUETHBIE BBIYHCIICHHS, MPOU3BOAMMBIE B yMme. B
MIMCbMEHHBIX BBIUMCIIEHUAX OHU MOTYT IIPOITYCKaTh OJIMH U3 IPOMEKYTOUHBIX I11aroB.

Pemenue 3amad compshkeHO € TPYAHOCTSIMH O(OPMIICHUS KPaTKOW 3amKCH, MPOBEICHHUS
aHaJIM3a YCJIOBHUS 3a/adyd, BbIJIENEHUs cymecTBeHHoro. OOywarommuecs ¢ 3[IP 3arpyassiorcs
cllenaTh yMO3aK/IIOUeHHe OT OOIIero K YaCTHOMY, HEPEAKO BHIOMPAIOT HEpaIlMOHAIBHBIE CIIOCOOBI
pELIeHNs, HHOTAa OTPAaHUYHUBAIOTCS MAHUITYJIALUSMHU C YHCIIAMHU.

[Ipu wu3ydeHHMM TeoOMeTpHUYEeCKOTO MaTepuana oOyuatomuecs ¢ 3[IP cramkuBarorcs ¢
TPYIHOCTBIO JI€JaTh JIOTUYECKHE BBIBOJbI, CTPOUTH OCIIEIOBATEIbHbIE paccyxaeHus. Henpounsie
3HAHUS OCHOBHBIX TEOPEM T'€OMETPUU NMPUBOAUT K OLIMOKAM B PEIICHWU F€OMETPUYECKHUX 3ajad.
OObyuaromuecs MOTYT MOJAMEHUTH (OpPMYINy, HEMPAaBHIBHO NMPUMEHUTH Teopemy. K cepbe3HbIM
omunOKaM B pEUICHMH 3ajad MPUBOAAT HEJOCTATOYHO PA3BUThIE MPOCTPAHCTBEHHBIC
npeacTaBiIeHus. VM CIOKHO BBIOJHHUTH YEPTEX K YCIOBHIO, B NMHUCHBMEHHBIX paboTax OHHU He
MOTYT MPUBECTH OOBSICHEHUE K YEPTEKY.

Jns  mpeomoneHuss TPYAHOCTEH B H3Y4eHHMH Yy4yeOHOro mpeaMera HeoOXxoxuma
ajanTanus oObeMa M XapakTepa ydyeOHOro MaTepuala K IMO3HABaTEIbHBIM BO3MOXKHOCTSIM
yuamuxcst ¢ 3[IP. Cnenyer yueOHBIII MaTepwan MPENOJHOCUTh HEOONBIIMMU MOPIUSIMH,
YCIIOXKHSISI €r0 MOCTENEHHO, U3BICKUBATh CIIOCOOBI alaliTallui TPYIHBIX 3aJaHUM, HEKOTOpbIE
TeMbl J1aBaThb KaK O3HAKOMMTEIBHBIC; HCKIIOUYaTh OTIEIbHBIC TPYIHBIE [OKa3aTelIbCTBA;



TEOPETUYECKUI MaTepual PEKOMEHIYETCSI U3y4aTh B MIPOLIECCE MPAKTUUECKON AEATEIbHOCTU
MO peumeHnto 3anad. OpraHnyeckoe €IUHCTBO MPAKTUYECKOW M YMCTBEHHOH NESATEIbHOCTH
yyaluxcsk Ha YpOKax TE€OMETPHH CIOCOOCTBYIOT MPOYHOMY M CO3HATEbHOMY YCBOECHHIO
0a3MCHBIX MaTeMaTUYECKUX 3HAHUI U yMEHUIA.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITPEJIMETA

JIn4yHOCTHBIE pe3yJIbTAThI

1) BOCIIUTAHUE POCCUMCKOM TIPakKJaHCKOM MIECHTUYHOCTH: IATPUOTU3M, YBAKCHHUE K
OteuecTBy, IPOLUIOE M HACTOALLEE MHOTIOHALMOHANBHOrO Hapoja Poccuum; ocozHaHue cBoei
STHUYECKON NPUHAMIEKHOCTH, 3HAHUE UCTOPHHM, S3bIKa, KyJIbTYpbhl CBOETO HapoJa, CBOETO Kpasd,
OCHOB KYJIBTYPHOTO Hacienus HaponoB Poccum u yenoBedecTBa; YCBOCHME I'yMaHHCTHYECKHX,
JEMOKPATUYECKUX U TPAJULUOHHBIX LEHHOCTEH MHOTOHALIMOHAIBHOIO POCCHICKOro OOILIECTBA;
BOCIIMTaHKME YyBCTBA OTBETCTBEHHOCTH M J10JIra nepen PoauHoi;

2) dhopMHUpOBaHKE OTBETCTBEHHOT'O OTHOIIEHUS K YYCHHI), TOTOBHOCTH M CITOCOOHOCTH
00yJaronmxcsi K CaMOpa3BUTHIO M CaMOOOpa30BaHUI0O HA OCHOBE MOTHBAIMM K OOYYCHHIO H
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHUIO JalbHEUIIeW HHIUBUAYAIbHOW TpaeKTOPHUU
oOpa3oBaHMs Ha 0a3e OPUEHTHPOBKH B MUpE Mpodeccuii u MpodecCuoHaIbHBIX NPEANOUYTEHUH, ¢
YU4ETOM YCTONYMBBIX I103HABaTEJIbHBIX HMHTEPECOB, a TaKKe Ha OCHOBE ~(DOPMHUPOBAHHS
YBa)KUTEJILHOTO OTHOILEHHS K TPYAY, Pa3BUTH OMbITA YUACTHsI B COLMAIBHO 3HAYUMOM TPY/IE;

3) ¢dbopmMHpOBaHKE IIETOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM MPAKTHUKH, YUYUTHIBAIOIIETO COIMAIbHOE, KYJIbTYpPHOE,
A3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOI'0 MHPA;

4) (dhopMUpOBaHHE OCO3HAHHOTO, YBAKUTEIHHOTO U JTIOOPOKEIATETLHOTO OTHOIICHHS K
IpyromMy 4eloBeKY, er0 MHEHHIO, MUPOBO33PEHUIO, KYIbTYpE, A3BIKY, BEPE, IPakKIaHCKON MO3UIIH,
K HCTOpPHUH, KYJIbTYpE, PEIUTHH, TPaIuLMsIM, S3bIKaM, IIEHHOCTSAM HaponoB Poccum u Hapoos
MHpa; TOTOBHOCTHM M CIOCOOHOCTH BECTH JHAjJOr C JAPYTUMHU JIOABMH M JOCTHUTaTh B HEM
B3aMMOIIOHUMAaHHS;

5) OCBOCHHME COLMAJIHBIX HOPM, TPaBWJ TIOBEACHHS, pojied W ¢GOpM CONUATBLHON
KU3HU B TPYIIax U COOOIIECTBaxX, BKIIOYAs B3POCHbIE U COIMAbHbIE COOOIIECTBA; ydyacTHUE B
IIKOJIBHOM CaMOYIMPaBJIE€HUU U OOILIECTBEHHOM *HU3HU B IpejAesiaX BO3PACTHBIX KOMIETEHIMH ¢
YUCTOM PCTUOHAIBHBIX, STHOKYJIBTYPHBIX, COIMAJIbHBIX  9KOHOMUYCCKUX OCOGGHHOCTGﬁ;

6) pa3BUTHE MOPAJIBHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIIEHUH MOPAJIbHBIX
npobjieM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (OpMHUpPOBaHHE HPABCTBEHHBIX YYBCTB U
HPAaBCTBEHHOT'O TIOBEICHUS, OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM
MIOCTYIIKaM;

7 ¢dopmMHpOoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLLIEHUH M COTPYIHUYECTBE
CO CBEpCTHHKaMH, JETbMH CTApLIEr0 MW MIAIIIEr0 BO3pacra, B3pOCIBIMA B IIPOLECCE



o0pa3oBaTeNbHON, OOIIECTBEHHO TMOJE3HOH, y4eOHO-MCCIIeIOBATENbCKOM, TBOPUECKOW M APYrHX
BHUAOB JCATCIIbHOCTH,

8) dbopMUpOBaHHE LIEHHOCTH 3J0POBOTO U 0€30MacHOro o0pas3a >KW3HH, YCBOCHHE
npaBujl HWHAUBUAYAJIBHOTO W  KOJUJIEKTUBHOI'O 6€3OHaCHOI‘O IIOBCACHUA B I-Ipe3BI:I‘-Ia.I\/'IHBIX
CUTyallHiIX, YIpOXArMUX KU3HU U 3J0POBLIO JIIO,Z[eﬁ, mpaBuJI NMOBCACHHUA HA TPAHCIIOPTC U HaA
noporax; 9) GbopMUpOBaHHE OCHOB IKOJIOTHYECKON KYJIBTYphl COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO JKOJIOTHYECKOTO MBIIIJICHUS, Pa3BUTHE OMNbITA JKOJIOTHYECKH OPHEHTHPOBAHHOM
pedIeKCUBHO-OIIEHOYHON M MPAKTHUECKOMN JIESITENFHOCTH B )KU3HEHHBIX CUTYAIIHSX;

10)  oco3HaHWe 3HAYEHUS CEMbH B JKM3HU YeJIOBEKa M OOIIECTBA, MPHUHATHE IIEHHOCTH
CEMENHOM )XU3HU, YBAKHUTEIBHOE U 3a00TIIMBOE OTHOIICHUE K WICHAM CBOCH CEMbH;

11)  pa3BuUTHE DCTETUYECKOTO CO3HAHUS YEepe3 OCBOCHHUE XY/I0’)KECTBEHHOTO HaclieIus
HapooB Poccuu u Mupa, TBOpUECKOH 1eATeIbHOCTH ICTETUYECKOT0 XapaKTepa.

MeTtanpeaMeTHbIe pe3yJabTAThI

MeTtanpeaMeTHble pe3yiabTaThl BKIIOYAIOT OCBOEHHBIC OOYYAIOMIMMUCS MEXKIIPEAMETHBIE
MOHATHSI W yHUBEpPCAIbHBIE  y4eOHbIE  JCWCTBHS  (pEryNISTHBHBIE,  TTO3HABATEIILHEIC,
KOMMYHHMKaTHUBHBIE).

Me:xnpeaMeTHble MOHATHS

VYcnoBueM (QOpMHUPOBaHUS MEXIIPEIMETHBIX TOHATHI, TakuX, Kak CHCTeMa,  (axT,
3aKOHOMEPHOCTh, ()EHOMEH, aHalu3, CUHTE3 SBISETCS OBJIaJeHHE OOYUYaIOIUMUCS OCHOBAMH
YUTATEIbCKON KOMIETEHLMH, MNpUOOpeTeHHe HaBBHIKOB pPalboThl ¢ HHpopManuei, ydacrtue B
MIPOEKTHOH NIeATeNhbHOCTH. B OCHOBHOW IIKOJIE HAa BCEX MpeaMeTax OyneT MpojaobKeHa padoTra Mo
(GOpPMUPOBAHHIO W PA3BUTHUI0O OCHOB YHTATENbCKOW KoMIeTeHIu. OOydJarommecs OBIAJCIOT
YTEHHEM KaK CPEJICTBOM OCYIIECTBICHHS CBOMX JANbHEHIINX IJIAHOB: MPOAOKEHUS 00pa30BaHHUS
U caM00Opa30BaHMsI, OCO3HAHHOTO TUTAHHPOBAHHS CBOETO aKTYaJIbHOTO U TMEPCHEKTUBHOTO Kpyra
YTeHHs, B TOM YHUCJIE JOCYTOBOTO, MOJITOTOBKUA K TPYAOBOH M COLMAIBHOW NEATEIHHOCTH. Y
BBIIIYCKHUKOB OyneT cpopMupoBaHa MOTPEOHOCTh B CHUCTEMATUYECKOM YTEHMHM KaK CpEJICTBE
MO3HAHUS MUpa U ce0sl B ’TOM MHpe, TApMOHHM3AIIMN OTHOIICHH YeJoBeKa U 00IecTBa, CO3JaHUH
o0Opaza «moTpeGHOTO OYTyIIEeTo.

[Ipu m3ydeHnn y4eOHBIX MPEAMETOB 00yUaOIIHUECs YCOBEPIICHCTBYIOT MPHOOPETEHHBIE HA
MIEPBOM YPOBHE HAaBBIKM pPabOThI ¢ HMHpoOpMamuer W momoiaHAT ux. OHM cMoryT paboTaTh C
TEKCTaMH, MPeoOpa3oBbIBATh U HWHTEPIPETHPOBATH COJEPKAIIYIOCd B HUX HH(OpPMAIMIO, B TOM
qucle:

. CUCTEMAaTHU3UPOBATh, COTIOCTaBIISTh, aHaAJIM3UPOBATh, 00001aTh u
MHTEPIPETUPOBATH HHPOPMALIHIO, COAECPKAIIYIOCS B TOTOBBIX HHPOPMAIIMOHHBIX 00BEKTaX;

. BBIICTISITh TJABHYIO M H30BITOYHYIO HWH(OpPMALNIO, BBIIOIHATH CMBICIOBOE
CBEPTHIBAHUE BBIEICHHBIX (PAKTOB, MBICIEH; MPEACTAaBIATh MH(OPMALIMIO B CHKATOM CIIOBECHOU
dbopme (B BHjE TUTaHA WM TE3WCOB) M B HArJISIHO-CUMBOJWYECKOW (opMme (B BUIE TaOIMII,

rpad@UyecKuXx CXeM M Juarpamm, KapT IOHATUH — KOHLENTYaJbHBIX AHArpaMM, OIIOPHBIX
KOHCIIEKTOB);
. 3aMOHSTh U JOMOJHATH TaOIUIbI, CXEMBbI, THAarPaMMbl, TEKCTHI.

B xone m3ydeHuns Bcex yueOHBIX MPEIMETOB 00YJaroIIUuecs MPUOOPETYT OIMBIT MPOSKTHOU
NEATETPHOCTH Kak 0co0oil  (gopMbl  y4eOHOW pabOThl, CHMOCOOCTBYIONICH BOCIHUTAHUIO
3



CaMOCTOSITENTLHOCTH, - WHHUIIMATUBHOCTH,  OTBETCTBEHHOCTH, TIOBBIIICHHIO MOTHUBAlUU U
3ddekTHBHOCTH y4eOHOH JESITeNbHOCTH, B XOJ€ pealu3allid HWCXOJHOTO 3aMbICiia Ha
MPAKTUYECKOM YpPOBHE OBJIAJACIOT YMEHHMEM BBIOMpATh aJC€KBATHBIC CTOSIICH 3aJadye CpeicCTBa,
MPUHUMATD PEIICHHUS, B TOM YHCJI€ U B CUTyalUsIX HeompeaeneHHocTd. OHU ToydaT BO3MOKHOCTh
pa3BUTH CIIOCOOHOCTh K Pa3pabOTKe HECKOJIbKHX BAPHUAHTOB PEIICHUM, K MOUCKY HECTaHJIapPTHBIX
pelIeHni, TOUCKY M OCYIIECTBICHUIO HanboJiee MpUeMIeMOro pereHusl.

[lepeueHs KITIOYEBBIX MEXKIPECAMETHBIX TOHSATHH OmpenensieTcs B XoAe pa3paboTKu
OCHOBHOM 00pa30BaTENHbHOM MPOTPAMMBI - OCHOBHOTO 00IIero oOpa3oBaHUs 00pa30BaTEIbHOU
OpraHM3aliy B 3aBUCUMOCTH OT MaTE€pPHAIbHO-TEXHUUYECKOT0 OCHAIIIEHHUsI, KaJIpOBOr0 MOTEHIMANA,
UCIOJIb3YEMBIX METOJIOB pabOThI U 00pa30BaTENbHBIX TEXHOJIOTUM.

B coorBerctBun ®I'OC OOQO BBIACHAIOTCS TPU TPYNIBl YHUBEPCATBHBIX YUEOHBIX
JIEUCTBUIA:

pETYIATUBHBIE, IO3HABATEIbHBIC, KOMMYHUKATHBHbIC.

PeryasituBubie YY /|

1. YMeHue caMOCTOSITENILHO OIpPENeNATh LEIH OOy4YeHHs, CTaBUTh U (HOpMyTupoBaTh
HOBBIE 3a7jaudl B yuyeOe M IO3HABATEJIbHOM IeATEebHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI CBOEH
MMO3HABATENBHON JIeATeTbHOCTH. OOYyJaroNuics CMOXKET:

. aHAJIM3UPOBATh CYIIECTBYIOIIME M IUIAHUPOBATh Oyaymiue o0pa3oBaTelbHbIC
pe3yabTaThl; | | MIEHTU(PHUITIPOBATH COOCTBEHHBIE IPOOIEMBI U OTIPENIETATH TJIABHYIO MPOOIIeMY;

. BBIBUTATh  BEpCHUU  peuieHus  npoOsieMbl,  (HOopMynHpoBaTh - FHHOTE3bI,
IIPEABOCXUILNATH KOHEUHBIN pE3yJIbTaT;

® CTaBUTH LECJIb ACATCIBbHOCTU HAa OCHOBEC OHpCHGHGHHOﬁ HpOGJ’IGMBI " CYIICCTBYIOIIUX
BO3MOXKHOCTEIA;

. dbopMynrupoBaTh yueOHBIC 3a/]a4H KaK IIard JTOCTHKEHUS TOCTABICHHOW 1EJTH

NesITeNIbHOCTH;

® OGOCHOBBIBaTB LCJICBBIC OPHUCHTHPLI W TIPUOPUTCTHI CCbIJIKAMH Ha [ICHHOCTH,

yKa3bIBasi 1 000CHOBBIBAS JJOTHYECKYIO MOCIIEI0BATEILHOCTD II1aroB.

2.YMeHHEe CaMOCTOSITEIbHO IIJIAHUPOBATh MNYTH JOCTHXKEHUS UEeJIeld, B TOM YHCIE
aNbTEPHATUBHBIC, OCO3HAHHO BHIOMpPATh Hambosee 3(PGEeKTUBHBIE CIOCOOBI pelieHUs YYeOHBIX H
MMO3HABATENBHBIX 3a7a4. OOyJarOIINIICS CMOXKET:

. OTpeAeNsATh HEOoOXOauMbIe JeWcTBHE(s) B  COOTBETCTBUU C Y4eOHOU W
MMO3HABATEIHPHON 3a/1aUei U COCTABJISTH AJITOPUTM UX BBITIOJIHCHHS,;

. 00OCHOBBIBATh M OCYLIECTBIATH BBIOOP Hanbomee 3(h(PpeKTUBHBIX CIOCOOOB peIIeHus
y4eOHBIX U MO3HABATEIBHBIX 3a71a4;

. OTIPEACTSATE/HAaXOUTh, B TOM YHCIIE U3 NPEIOKCHHBIX BAPHAHTOB, YCIOBUS IS
BBITIOJTHCHUS yU4COHOM U MTO3HABATEIHLHOM 3a1a4H;

. BBICTpanBaTh XKM3HEHHBIC TUIAHBI Ha KPATKOCPOUHOE Oyyinee (3asBISThH IEJIEBHIE
OpPUEHTHUPHI, CTABUTh AJCKBAaTHBIC MM 3aJa4d W MpejiaraTh IEHCTBUS, YKa3biBas U 0OOCHOBBLIBAS
JIOTUYECKYIO MOCIIEA0BATEIIFHOCTD 1IaroB);

. BBIOMpAaTh W3  MPEUIOKEHHBIX  BAapHAaHTOB W CaMOCTOSITEIBHO  HMCKaTh
CpeICTBa/pecypehl TSl pelICHUS 3aa9u/JOCTHKCHHUS 1IEeITH;

. COCTAaBJISITH  TUIAH PEIICHHS npoOjeMbl  (BBIMOJHEHHUS TPOEKTA,

MIPOBEICHUS UCCIICIOBAHMS ),



. ONpeAessATs  IMOTCHUHMAJbHbIE  3aTPYyAHEHUS TpPU  pEIIeHUd y4eOHOW W
MO3HABATEIHHOM 3a7]a4l U HAXOJUTh CPEJICTBA /ISl UX YCTPAHCHHUS;

. OIUCHIBATh CBOH ~ONBIT, OGOpMIIsAS €ro g MHepefayd JIpYTMM JIIOJIsSM B BHJIE
TEXHOJIOTHH PELICHUs IPAaKTUYECKUX 3a7a4 OIIPEIEICHHOTO KJ1acca;

. IUIAHUPOBaTh U KOPPEKTUPOBATh CBOIO HWHAMBHUIYAIbHYIO 00pa3oBaTelIbHYIO
TPAEKTOPHIO.

3.YMeHHe COOTHOCUTh CBOW JIEUCTBHS C IIAHUPYEMBIMU pe3yJbTaTaMHU, OCYIIECTBIATH
KOHTPOJb CBOEH [eATeIbHOCTH B TMPOIECCE HOCTHUKEHHUS pe3ysbTara, OMpelNesTh CIIOCOOBI
JIEHCTBUM B paMKaxX MPEUIOKEHHBIX YCIOBHM W TpeOOBaHUH, KOPPEKTHUPOBATH CBOU JICHCTBHS B
COOTBETCTBHUH C U3MEHSIOIIEHCS cuTyarueil. OO0ydarouiniics CMOXKET:

. OINIPEAEIATh COBMECTHO C IEJaroroM U CBEPCTHUKAMU KPUTEPUM IIJIaHMPYEMBIX
pe3yabTATOB U KPUTEPHH OLIEHKU CBOEH y4eOHO! AeATeNbHOCTH;

. cUcTeMaTu3upoBaTh (B TOM 4YHcIe BbIOMpaTh  NPUOPUTETHBIE) KPUTEPUU
IUIAHUPYEMBIX PE3YJIBTaTOB U OLICHKU CBOEH JESATEIIBHOCTH;

. OoTOMpaTh WHCTPYMEHTHI [UJIsl OLEHUBAHUS CBOEH JIEATEIbHOCTH, OCYIIECTBISThH
CaMOKOHTPOJIb CBOEH JCSITEIPHOCTH B paMKaX MPEAJIOKEHHBIX YCIOBUN U TPEOOBaHMIA;

. OLICHUBATh CBOIO JEATEIbHOCTh, APTyYMEHTUPYS MPUYUHBI JTOCTHXKEHUS WIH
OTCYTCTBUSI INIAHUPYEMOTO PE3yJIbTaTa;

. HaXOJOUTh JOCTAaTOYHBIE CpEACTBA JJIs BBINOJHEHHUS Y4YeOHbIX JEUCTBUHA B
M3MEHSIIOIIENCS CUTYalluu U/WIH TIPU OTCYTCTBUU TUIAHUPYEMOTO pe3yibTara;

. paboTtas Mo cBoeMy IJlaHy, BHOCHUTb KOPPEKTHUBBI B TEKYIIYIO NEATEIbHOCTH Ha
OCHOBE aHalM3a HM3MEHEHUH CHUTyaluu [Uid TOJY4YeHMs] 3alUIAaHUPOBAHHBIX XapaKTEPUCTUK
MPOIyKTa/pe3yabTaTa;

. YCTaHaB/IMBAThL CBA3b MEXKAY I[IOJYYEHHBIMU XapaKTEPUCTHKAMHU MPOAYKTa U
XapaKTepUCTHUKAaMHU IIpolecca MAESITeIbHOCTH M IO 3aBEpLICHUH JESITeNbHOCTH IpeiJiararh
M3MEHEHHE XapaKTEePUCTUK Mpoliecca AJis MOJyUYeHUs YIYUIIeHHBIX XapaKTepUCTUK MTPOYKTa;

® CBCpATH CBOU ,Z[GﬁCTBHH C LCJIbKO U, IIPU HGO6XO,Z[I/IMOCTI/I, HCIIPABJIATH OH_II/I6KI/I
CaMOCTOSITENILHO.

4.YMeHue OIICHWBATh NPABUIBHOCTh BBIOJTHEHUS y4eOHOW 3adaud, COOCTBEHHBIC
BO3MOJKHOCTH e¢ pemeHrs. O0ydarommiicss CMOXKET:

. OTpENENATh KPUTEPUU TPABUIBHOCTH (KOPPEKTHOCTH) BBITIOJHCHHUS Yy4eOHOM
3a/1auu;

. aHAJIM3UPOBATh U 0OOCHOBBIBATH MMPHUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPHS
JUTS BRITIOJTHEHUST y4eOHOM 3a71a4u;

® CBO60,Z[HO IIO0JIb30BaThHCA BI:Ipa6OTaHHBIMI/I KpUTCpUAMHU OLCHKU U CAMOOIICHKH,
UCXOJS U3 1IeJIU U UMEIOIIMNXCS CPEJICTB, pa3iinydas pe3ysbTaT U CocoObl JeHCTBUI;

® OLCHUBATL HPOAYKT cBOeH ACATCIIbHOCTH II0 3aJaHHBbIM I/I/I/IJ'II/I CaAMOCTOATECIIBHO
oTpeieIeHHbIM KPUTEPUSM B COOTBETCTBUU C LIETBIO JESTEbHOCTH;

. 000CHOBBIBaTh JOCTH)KMMOCTh 1€ BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH
CBOMX BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;

. ¢ukcupoBaTh M AaHAIM3UPOBATh JTUHAMUKY COOCTBEHHBIX 00pa30BaTENbHBIX
PE3yNIbTATOB.



5.BrnaneHne 0CHOBaMM CaMOKOHTPOJIS, CAMOOLICHKH, IIPUHSATHS PEILIEHUN U OCYILIECTBICHUS
OCO3HAHHOTO BBHIOOPA B yueOHOM U mo3HaBaTeabHON. O0yJaromuiicss CMOXKeT:

. HAOMIOAAaTh M aHAIM3UPOBAaTh COOCTBEHHYIO Y4YeOHYI0 U  IO3HABATEIbHYIO
JESTeNbHOCTh U AEATEIBHOCTh APYIUX 00yJaroIuXcs B IPOLEcce B3aMMOIIPOBEPKH;

. COOTHOCUTh  peallbHble W  IUIAaHHpyEeMble  pe3yJbTaThl  MHJUMBUIYaJbHOU
00pa30BaTeNbHOM IEeATENbHOCTH U JIENIaTh BbIBOIBI,

. MPUHUMATD pellieHne B y4eOHOM CUTYalluu U HECTU 32 HETO OTBETCTBEHHOCTD;

. CaMOCTOSITENTbHO ONpPENEeNsITh NPUYUHBI CBOErO yclexa WM Heycrexa U HaXOAWTh

CIOCOOBI BBIXO/Ia U3 CUTYAIMH HEYCIeXa;

. PETPOCHEKTUBHO OMNPENENATh, Kakue JCHCTBUS MO PElIeHUI0 y4yeOHOM 3ajauu WIn
mapamMeTpbl 3THX JCWUCTBUH TNpPHUBENH K TIOJYYCHUID HMMEIOMIETOCs TMPOAYKTa ydeOHOM
NesITeNIbHOCTH;

. J€MOHCTPUPOBATh MPUEMBI PErYISIIUN TCUXOPU3NOIOTUYECKUX/ IMOIUOHATIBLHBIX
COCTOSIHMM 17151 OCTIKEeHUs 3P dekTa ycrokoeHus (ycTpaHeHUs SIMOIIMOHATBLHON HAMPSHKEHHOCTH),
addexra BoccTaHOBICHHUS (OCHabieHUs] TPOSBICHUN yTOMJIEHUs), d(dekra aKTUBU3AIUH
(ToBBIIIEHUS TICUXO0(PU3HOTOTUUECKON PEAKTUBHOCTH).

ITo3naBaTenbHble YY /|

1.YMenue ompenensiTh TMOHATHS, CO3[aBaTh OO0OOIIEHMS, yCTaHABIMBATh AaHAJOTHUH,
KJIacCU(UIUPOBATh, CAMOCTOSITENIHHO BBHIOMPATh OCHOBAHHS W KPUTEPUM i Kiaccuukanuu,
YCTaHABIMBATh  MPUYUHHO-CIICJICTBEHHBIE  CBSI3M, CTPOUTH  JIOTHYECKOE  pacCyXIEHHe,
yMO3aKiIo4eHne (MHAYKTUBHOE, NEeIyKTHUBHOE, N0 aHAJOTMH) U JAeNaTh BhIBOABL OOydarommiics
CMOJXKET:

. moa0upaTh CJIOBa, COMOJAYUHEHHBIC KIIOUEBOMY CJIOBY, OIPEACTSIONINE €ro
MPU3HAKU U CBOWCTBA;

. BBICTPAaWBaTh JIOTHYECKYIO IIETIOYKY, COCTOSIIYI0 W3 KIIOYEBOrO CJIOBa U
COTOTYMHEHHBIX MY CJIOB;

. BBIJICNIATh OOIMIMH TPU3HAK ABYX WM HECKOJBKUX MPEIMETOB WU SIBICHHA W
OOBACHATH UX CXOICTBO;

. OOBETUHATh TPEIMETHl W SIBICHUS B TPYIIBI 1O OINPEIEICHHBIM IPU3HAKAM,
CpaBHUBATH, KJIACCU(PHUITUPOBATH U 00001IATh (DAKTHI U SBJICHHS;

. BBIJICIIATH SIBJICHUE U3 OOIIETO psiia APYTUX SIBICHUN;

. OTIPENeNIATh OOCTOSATENBCTBA, KOTOpBIC MPEIIIECTBOBAIN BO3SHUKHOBEHHIO CBSI3U

MEKIY SBICHUSMH, U3 3THX 00CTOSATEIBLCTB BBIICISATH ONPEICIISIONINE, CIIOCOOHBIE OBITh IIPHYUHOM
JTaHHOTO SIBJICHUS, BBISBIISITH IPHYMHBI M CIIC/ICTBUS SBJICHHIA;

. CTPOHTBH PACCY)KACHHE OT OONIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM H OT
YaCTHBIX SIBJIICHUH K OOLIMM 3aKOHOMEPHOCTSIM;

. CTPOHTH PacCyXXJCHHE HAa OCHOBE CPaBHEHHs MPEIMETOB U SIBICHUII, BBIACISS HPH
3TOM 00IIKE MPU3HAKY;

. U3JaraTh MOJYYCHHYI MH()OPMAIMIO, HHTEPIPETHPYS €¢ B KOHTEKCTE pelaeMoi
3a/1a4u;



. CaMOCTOSITENIbHO yKa3blBaTh Ha HMHGOpPMAIUIO, HYXKIAIOMIYIOCS B IPOBEpPKE,
npeasaraTh ¥ NpUMEHsTh cloco0 MPOBEPKU JOCTOBEPHOCTH HH(OpMALINY;

. BepOaIM30BaTh SMOIMOHAIFHOE BIICUATIICHHE, OKa3aHHOE Ha HETO HCTOYHUKOM;

. OOBSICHATH  SIBJICHUS, ~TIPOLIECCHI, CBSI3M M OTHOIICHHUS, BBIABISIEMBIE B XOJIE
MO3HABATEIBHON M HCCIIEAOBATEILCKOM NEATETbHOCTH (IIPUBOAUTH OOBSICHEHHUE C W3MEHEHHEM
dbopmBI mpencTaBieHUs; OOBACHITh, ACTATUUPYS WM 00001ast; OOBACHATh C 3aJaHHOW TOYKH
3peHus);

® BBISABJIAITH WM HA3bIBATHL IMPUYMUHBL CO6BITI/I$I, SIBJICHHUA, B TOM 4YHCJIC BO3MOZKHBIC /
HaH60nee BCPOATHBIC MPUYHUHBI, BO3BMOKHBIC IMOCIICACTBUSA BaHaHHOﬁ MNPpUYIUHBI, CAMOCTOATCIIBHO
OCYHICCTBJIAA HpH‘-IHHHO-CHGI[CTBGHHBIﬁ aHaJInu3,

. JenaTh BBIBOJ HAa OCHOBE KPUTHYECKOTO aHAlM3a pa3HBIX TOYEK 3pEHus,
MOATBEPKIATh BBIBOA COOCTBEHHOW apryMeHTAalHMed WA CaMOCTOSTETbHO TMONy4EeHHBIMH
JAHHBIMH.

2.YMeHue co3/1aBaTh, MPUMEHATH U MPe0OpPa30BhIBATh 3HAKK W CHMBOJIBI, MOJCIH M CXEMBI
JUTSL pellieHusl y4eOHBIX U MTO3HABATENBHBIX 3a/1a4. O0YyJarouiics: CMOXKET:

. 0003HaYaTh CHMBOJIOM M 3HAKOM MPEAMET W/WJIH SIBICHUE;

. OTIPEACTATH JOTUYECKHUE CBSI3U MEXKIY MpeaIMeTaMHu W/WIH SIBJICHUSAMU, 0003HAYATH
MaHHBIE JOTHYECKUE CBA3H C IIOMOIIBIO 3HAKOB B CXEME;

. co3J1aBaTh a0CTPaKTHBIN UM peaibHBIN 00pa3 mpeaMeTa 1/UiT sIBIICHHS,
. CTPOUTH MOJIENIb/CXeMY Ha OCHOBE YCIIOBUH 3a/1a4M W/WIM crioco0a ee PelieHus;
. co3/1aBaTh BepOabHbIE, BEIIECTBEHHbIE U MH()OPMAITMOHHBIE MOJICNIN C BBIICIICHUEM

CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JJs OMpeAeNieHuss Ccrmocoda perieHus 3aJadd B
COOTBETCTBHUU C CUTYaLIUEN;

. peoOpa3oBhIBATh MOJAEIHU C IENBI0 BBISIBICHUS OOIIMX 3aKOHOB, OMPEICISIOIINX
JAHHYIO TIPEIMETHYIO 00J1acTh;

. NEPEeBOUTh  CIOXKHYIO 10 COCTaBy (MHOTOACIEKTHYI0) HWHGPOpMALUI0 U3
rpadu4ecKkoro wik GopMaaIu30BaHHOTO (CUMBOJIBHOTO) TIPEICTABJICHHS B TEKCTOBOE, 1 HA00OPOT;

. CTPOUTH CXEMy, aJrOpUTM JCWCTBHS, UCHPABIATh WU BOCCTAaHABIMBATDH
HEU3BECTHBIN paHee alrOPUTM HAa OCHOBE HMEIONIErocss 3HaHUA 00 O00BEeKTe, K KOTOpOMY
MPUMEHSIETCS aITOPUTM;

. CTPOUTH J10KA3aTEIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOTO;

. aHATM3UPOBATH/PedICKCUPOBATh OMNBIT Pa3padOTKH M peau3aiud  y4eOHOTro
MPOEKTa, HCCIAENOBaHUS (TEOPETUYECKOro, SMIHUPUYECKOr0) HAa OCHOBE MPEASIOKEHHOM
NpoOJIeMHON  CUTyallMH, T[IOCTaBJICHHOM LeMM W/WIM  3aJaHHBIX  KPUTEPUEB  OLIEHKH
MPOIYyKTa/pe3ybTara.

3.CmpiciioBoe urenne. OOyJaronuics CMOXKET:

. HaXOJUTh B TeKcTe TpeOyemyro uMH(popMaluio (B COOTBETCTBUU C LIEISIMH CBOEH
NESITETLHOCTH ),
. OPHEHTUPOBAThCSI B COACPKAHUU TEKCTa, NMOHUMATh IEJIOCTHBIM CMBICI TEKCTa,

CTPYKTYpUPOBATbh TEKCT;

. YCTaHABIIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHI, SIBIICHUH, POIIECCOB;
. pE3IOMUPOBATh IJIaBHYIO UEI0 TEKCTA;



. peoOpa3oBbIBaTh ~ TEKCT,  «IEPEeBOAS» €ro B JPYTyl0  MOJAIbHOCTb,
MHTEPIPETHPOBATh TEKCT (XYJOXKECTBEHHBIH M HEXYIOKECTBEHHBI — y4eOHbIM, Hay4HO-
MONYJISIPHBIN, HHGOPMAIIMOHHBIN, TEKCT non-fiction);

. KPUTHUYECKH OLICHUBATh COEpKaHUE U (OpMY TEKCTa.

4.®opMUpOBaHME U PA3BUTHE SKOJIOTMYECKOIO MBIIUIEHUS, YMEHUE IPUMEHATH €ro B
M03HABATEIbHON, KOMMYHUKAaTHBHOM, COLIMATIBHOM MPaKTUKE U MPO(ECCHOHATBHON OpUEHTALINH.

OOyJaromuiicss CMOXKET:

. OTIpe/IEIISATH CBOE OTHOUICHHUE K MPUPOIHON CpeE;

. aHAJIM3UPOBATh BIMSHUE SKOJOTMYECKHX (AKTOPOB HA Cpeay OOWUTaHUS KHUBBIX
OpPraHHU3MOB;

. MPOBOAUTH MPUYUHHBIN U BEPOSITHOCTHBIN aHAJIN3 SKOJIOTHUYECKUX CUTYaIUi;

. MPOTHO3UPOBATh M3MEHEHHUs CUTyallUM NMpPU CMEHE NEHCTBUS OAHOro (akTopa Ha

neicTBre apyroro GpakTopa;

. pacipoCTpaHATh SKOJOTHYECKHE 3HAHUS M y4acTBOBATh B MPAKTUYECKUX JeNiaX IO
3alIUTE OKPYKAIOLIEH CPEbL;

. BBIpaKaTh CBOE OTHOIIEHUE K MPHUPOJAE 4Yepe3 PUCYHKH, COUYMHEHHUS, MOJENH,
MMPOEKTHBIE pabOTHI.

5. Pa3BuTHE MOTHBAlMM K OBJIAJACHUIO KYJbTYPOH aKTUBHOTO MCIIOJb30BaHUA CJIOBapeil u
JIPYTUX MOUCKOBBIX cucTeM. OOyJaromunics CMOXKET:

. OTIpeEIATh HEOOXOAMMbIE KITHOUEeBbIE TOUCKOBBIE CIIOBA U 3aPOCHI;

. OCYILIECTBIISATH B3aUMOCHCTBHE C JIEKTPOHHBIMU MOMCKOBBIMH CHCTEMaMH,
CJIOBapsAMH;

. (GbopMHPOBATh MHOKECTBEHHYIO BBIOOPKY u3 MOMCKOBBIX ~ MCTOYHHKOB

U1 OOBEKTUBU3ALINHU PE3yJIbTaTOB MIOUCKA,;

. COOTHOCHTB IIOJY4YEHHBIE PE3Y/IbTaThl IOUCKA CO CBOEH EATEIBHOCTBIO.

Kommynukarususblie YV ]|

1YMeHne opraHu3oBbIBaTb Y4eOHOE COTPYJHHYECTBO U COBMECTHYIO JEATEIBHOCTh C
YUUTENEM U CBEPCTHUKAMM; paboTaTh MHIMBHIYAJIbHO U B IPYyIIE: HaXOAUTh OOLIee peIleHHE U
paspemiath KOH(MIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIMKA M ydyeTa MHTEpPEcOB; (popMylInpoBaTh,
apryMEHTHPOBATh M OTCTaUBaTh cBOe MHeHHE. OOyUaromunicss CMOXKET:

. OIpENIENIATh BO3MOXKHBIE POJIM B COBMECTHOM AEATEIbHOCTH;

. UrpaTh ONPEAEICHHYIO POJb B COBMECTHON AEATEIBHOCTH;

. NPUHUMATh MO3MLHUI0 COOECEAHMKA, TTOHUMAs MO3MIHUIO JPYroro, pa3jindarh B €ro
peuu:

. MHEHHE (TOUKY 3pEHHS), 10KA3aTEIbCTBO (ApIyMEHTHI), (DaKThl; TUIIOTE3bl, AaKCHOMBI,
TEOpUU;

. OIpeNIeNIATh CBOM JIEHCTBHS M JIEHCTBHS MapTHEpPa, KOTOPBIE CIIOCOOCTBOBAIN HIIU

MPEMSITCTBOBAIMN MPOJAYKTUBHON KOMMYHHUKAIUU;

. CTPOUTH TIO3UTHBHBIC OTHOILEHHUS B TIpolecce Yy4yeOHOM U MO3HaBaTEIbHON
NEeATEIbHOCTH;
. KOPPEKTHO M apryMEHTUPOBAaHHO OTCTAaWBAaTh CBOK TOUYKY 3PEHMS, B JUCKYCCUU

YMETh BBIJIBUTaTh KOHTPApryMEHTHI, INepedpasupoBaTh CBOIO MBICIb (BIaJCHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);



. KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM MpPHU3HABATh
OIMOOYHOCTh CBOETO MHEHUS (€CIIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;

. npeasaraTe AlbTePHATUBHOE PEIICHUE B KOH(PJIUKTHON CUTYall1H;
. BBIIETISITH OOIIYIO TOUKY 3pEHUS B IUCKYCCHHU;
. JIOTOBApUBATLCA O HPaBUIAX M BOIMpOCax s OOCYKICHHS B COOTBETCTBUHU C

MOCTABJICHHOM Tepe]] TPYIION 3aa4eh;

. OpPraHU30BBIBAaTh Y4eOHOE B3aUMOJEHCTBHE B Tpymnme (ompenensTb oOIme Ienu,
pacrpenenaTb poid, 10roBapuBaThes APYT C APYTOM U T. [1.);

. yCTpaHATh B paMKax JHajora paspbiBbBl B KOMMYHHUKAllUH, OOYCIIOBJIEHHBIC
HETMIOHUMaHHUEM/HETPUSATHEM CO CTOPOHBI COOECEIHHKA 3a/1a4i, (POPMBI HITH COJECPIKAaHUS THAJIOTa.

2.YMeHnEe OCO3HaHHO MHCIIOJIb30BaThb PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3ajaucil
KOMMYHHUKAIIMH U BBIPQXKEHUSI CBOUX UYYBCTB, MBICIEH M MOTPEOHOCTEW Ui TUIAHUPOBAHHS U
pEeryjsiliud CBOEU JEATEIbHOCTH; BIIAJICHUE YCTHOM M INHCBMEHHON pEYbl0, MOHOJIOTMYECKOH
KOHTEKCTHOM peubto. O0yJaromuiicsi CMOXeT:

. OIpeNeNIATh 3a/lady KOMMYHHUKAIlMd U B COOTBETCTBHM C HEil OoTOMpaTh pedeBble
CpeAcTBa; OTOMpaTh W HCIOJIb30BaTh PEUEBBbIE CPEACTBA B INPOLIECCE KOMMYHUKAIUHM C JAPYTHMMHU
JIIOIBMH (JTMAJIOT B TIape, B MAJIOW TPyNIe U T. 11.);

. MPEACTABIATh B YCTHOM WJIM MUCHbMEHHOUW (hopMe pa3BEepHYTHIN TJIaH COOCTBEHHOU
NesITeNIbHOCTH;

. co0noAaTh HOPMBI MYOJMYHOM pPEYH, PErJIaMEHT B MOHOJIOTE€ U JUCKYCCUU B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1auei;

. BBICKA3bIBaTh W OOOCHOBBIBATH MHEHHWE (CYXXIEHHE) | 3ampalirBaTh MHEHHE
napTHepa B paMKax JIMajora;

. MIPUHUMATH PEIICHUE B XOJ€ TUAIOTa U COTIIACOBBIBAThH €T0 C COOECETHUKOM;

. CO37aBaTh MHCHbMEHHBIE «KJIUIIMPOBAHHBIC» W  OPUTMHAIBHBIE TEKCTHl C

HUCIIOJIB30BaAHHNECM HGOGXOI[I/IMBIX PCUYCBLIX CPCACTB,

. HCIOJIb30BaTh BepOabHBIe CPEJCTBA (CPEACTBA JOTUUYECKOW CBSI3H) IS BBIICTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

. HCIIOJIb30BATh HeBepOaTbHbIC CpeacTBa WA  HarjasiHble

MaTepUaIbl,

MOATOTOBJICHHBIE/OTOOPAaHHBIE TI0JT PYKOBOJICTBOM YUHTEJIS;

. JieaTh OLEHOYHBIA BBIBOJ O JOCTHXKEHHMM LEIM KOMMYHUKAIMA HEMOCPEICTBEHHO
MOCJIe 3aBEPIICHNS KOMMYHHUKATHBHOTO KOHTAKTa U 0OOCHOBBIBATH €TO.

3.0opMupoBaHHEe W  pa3BUTHE  KOMIIETEHTHOCTH B  O0OJIacTH  HCIOJIH30BAHHS
MH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TexHonorui (nanee — MKT). OOyuarommiicss CMOXKeET:

. [[EJICHANPABICHHO HCKaTh H  HWCIOJB30BaTh  MH(POPMAIIMOHHBIE  PECYPCHI,
HEOOXOUMBIC JIJISl PEIICHHs YICOHBIX M MPAKTUYECKUX 3a1a4d ¢ momMolbio cpeacts MKT;

. BBIOMpATh, CTPOUTHh M HUCIOJIH30BaTh AJCKBATHYIO WH(MOPMAIMOHHYIO MOJENb IS
nepeayr CBOMX MBICICH CpPEICTBAMU €CTECTBEHHBIX M (DOPMATBbHBIX SI3BIKOB B COOTBETCTBHH C
YCJIOBUSIMH KOMMYHUKAITUH;

. BBIJICISITE MH(POPMAITMOHHBIN aCIIEKT 3aJja4H, OTIEpUPOBATh JaHHBIMU, UCITOJIH30BATh
MO/IeJIb pEUICHUs 3a/1a4u;



. UCTIOJB30BAaTh KOMITBIOTEPHBIC TEXHOJOTMH (BKIIOYasi BHIOOP aJeKBAaTHBIX 3ajaue
MHCTPYMEHTAJIBHBIX ~ IPOrPaMMHO-AaNIapaTHBIX  CPEACTB U  CEPBHCOB) Uil pELICHHUS
WHGOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX YY€OHBIX 3a/1a4, B TOM YHUCIIC: BRIYMCIICHHE, HATTMCAHHE

MMCeM, COUMHEHUM, JOKIIa/I0B, pehepaToB, Co3qaHMEe MPE3SHTAINH U Jp.;

. WCTIOJIH30BaTh MHPOPMAIIUIO C YUETOM ITHYECKHX U ITPABOBBIX HOPM;

. co3laBaTh WH(GOPMAIMOHHBIE PECYpChl Pa3HOTO THUNA W UISl Pa3HBIX ayJAHTOPHH,
coOmro1aTh MHPOPMAITMOHHYIO TUTUEHY U ITpaBuiia HHGOPMAIIMOHHONW O€301TaCHOCTH.

IIpenmeTHble pe3yJIbTaThI

ClpopMupoBaHUE  TPEINCTaBICHHA O MaTeMaTHMKe Kak O METOJAe  IO3HaHHS
JNENUCTBUTENHLHOCTH, MO3BOJISIIOLIEM OMKUCHIBATH U U3Yy4aTh PeaibHbIC MPOIECCHI U SBIICHUS:

. OCO3HAHME POJIM MaTeMaTHKH B pa3BuTHH Poccuu u Mupa;

. BO3MOYKHOCTh TPUBECTH TPUMEPHl W3 OTCUECTBEHHOHM M BCEMUPHOH HCTOPUU
MaTeMaTHYECKUX OTKPBITUN U UX aBTOPOB;

> pa3BUTHE YMEHHI paboTaTh C yueOHBIM MaTeMaTHYECKUM TEKCTOM (aHAJIU3UPOBATh,
U3BJICKaTh HEOOXOIUMYI0 HH(OpMAIMIO), TOYHO M TPAMOTHO BBIPAXKaTh CBOM MBICIH C
NPUMEHEHHEM MAaTeMaTHYeCKOW TEPMHHOJIOTUM M CHMBOJMKH, HPOBOJUTH KJaccU(UKALUH,
JIOTHYECKUEe 0O0CHOBaHUS, J0KAa3aTeIbCTBA MATEMAaTHUECKUX YTBEPIKICHUM:

> OBJIAJICHUE TE€OMETPHUUECKUM S3BIKOM; Pa3BUTHE YMEHHs HCIIOJIb30BaTh €ro JUIs
ONMCAHMS TPEIMETOB OKPYXKAIOIIET0 MHUpA; pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHHIA,
M300pa3UTEIbHBIX YMEHUH, HABBIKOB T€OMETPHUECKUX MTOCTPOCHHIA:

“lomepupoBaHHe TOHATUSAMH: (UTypa, TOYKA, OTPE30K, NpsAMas, JIyd, JIOMaHas, Yrodl,
MHOTOYTOJIbHUK, TPEYrOJIbHUK M UYETBHIPEXYTONIbHUK, MPSIMOYIOJIbHUK M KBAJApaT, OKPY)KHOCTb U
KpYT, IPSIMOYTOJIBHBIN Mapajuienenumnen, Ky0, map; n3o0paxkeHue n3ydyaeMblx (pUryp ot pyku  c
MOMOIIBIO JTUHEWKH M LMPKYJIs; BBIIOJHEHHE M3MEPEHHs JJIMH, PACCTOSHUN, BEJIWYHH YTJIOB C
MIOMOIIIBI0 MHCTPYMEHTOB JJIs1 U3MEPEHH JUTUH U YTJIOB;

0 (dbopMHpOBaHHE CHCTEMATHYECKHX 3HAHMHA O TUIOCKMX (UTypaXx M HX CBOMCTBaXx,
NPEJCTaBICHUNA O MPOCTEHIINX TMPOCTPAHCTBEHHBIX TENaX; Pa3BUTHE YMEHHUH MOJEIMPOBAHUS
peanbHBIX CUTyallMid Ha S3bIKE TEOMETPHH, HCCIENOBaHMUA IIOCTPOCHHOM MoJenu ¢
UCTIOJIb30BAHUEM TEOMETPHYECKHX TIOHSATHH M TeopeM, ammapara anreOpsl, peIIeHHs
reOMETPUYECKUX M MPAKTUYECKHUX 3a/1a4:

. orepupoBaHue Ha 0A30BOM YPOBHE MOHITHUAMHU: PABEHCTBO (DUTYD, MAPAIIIETbHOCTh
Y TIEPICHIUKYISIPHOCTD TIPSIMBIX, YTIIBI MEXIY TPSIMBIMHU, TIEPIICHIUKYIISP, HAKIIOHHAS, TIPOCKIIHS;

. MPOBEJICHUE JI0KA3aTEIhCTB B TEOMETPUH;

. orepupoBaHre Ha 0230BOM YPOBHE MOHSTHSIMH: BEKTOP, CyMMa BEKTOPOB,

MPOM3BEICHNE BEKTOPA HA YUCII0, KOOPAMHATHI HA TIIOCKOCTH;

. peleHne 3a7ad Ha HaXOXKJICHHE T'€OMETPHUYSCKUX BEIHYUH (IJTMHA U PACCTOSHHE,
BEJIMYMHA yTJIa, IUIONIA/Ib) 110 o0pasiaM WM aJropuTMam;

[1[Jpa3BUTHE YMEHUH MPUMEHATh U3YUYCHHBIC TTOHATHUS, PE3YIIbTAThl, METOBI IS PEHICHUS
3aad TPAKTUYECKOTO XapakTepa W 3aJad W3 CMEKHBIX JUCIHUIUIMH C HCIOJIB30BAaHUEM MpU
HEOOXOMMOCTH CIIPABOYHBIX MAaTEPHATIOB, KOMITBIOTEPA, TOJIH30BATHCS OLIEHKOW 1 TIPUKUIKOW TIPH
MPAKTHYECKUX pacyerax:

° pacro3HaBaHUC BECPHLIX U HCBCPHBIX BBICKaSBIBaHHﬁ;
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. OLICHWBAHME PE3yJIbTATOB BHIYMCICHUH MPU PEIICHUH MPAKTUYECKUX 3a/1a4;

. BBITIOJTHEHUE CPABHEHUS YHCEN B PEAIbHBIX CUTYALIMSIX;

. MCIOJIb30BaHUE YHMCIIOBBIX BBIPAXKEHUN NPU PEIIEHUU MPAKTUYECKUX 3a/1a4 U 3a/1a4
U3 IpYTUX y4eOHBIX MPEIMETOB;

. pelieHre TpakTHYeCKNX 3a7a4 ¢ MPUMEHEHUEM MPOCTEUIINX CBOMCTB GUTYp;

. BBITIOJTHCHUE MPOCTEUIITNX MOCTPOCHUA U U3MEPEHUH Ha MECTHOCTH, HEOOXOIMMBIX

B pE€AIbHOM JKU3HU;

HarusaHast reomerpust

BeIlTyCKHMK Hay4uTcs:

. pacro3HaBaTh Ha Y4EpPTEXKaX, PUCYHKAX, MOLEISAX U B OKPYXKAIOLIEM MUPE IUIOCKUE U
IIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYPBI;

. pacro3HaBaTh pa3BEepPTKH KyOa, MPSMOYrOJbHOrO MHapaiielenunena, MnpaBHIbHON
MIUPaMMIbI, HUIMHIPA U KOHYCA;

. CTPOUTH Pa3BEPTKH KyOa W MPSIMOYTOJILHOTO MapaJuIeIeuIes1a;

. OTIPENIeNIATH 0 JIMHEHHBIM pa3MepaM pa3BepTKU (DUTYPHI JIMHEHHBIE pa3Mepbl caMoi

¢burypsl, 1 H2060poT;

® BBIUYHCIIATH 00BEM NpsAMOYT'OJILHOTO IMapaJUICIICTIUIICIA.

I'eomeTpuuyeckue purypbl

BobimyckHUK HAyduTCS:

. M0JIb30BAThCA SI3bIKOM M€OMETPHH IS ONHCAHUS MPEIMETOB OKPYKAIOIIEro MUpa 1
UX B3aUMHOTO PacMOJIOKEHUS;

. pacrno3HaBaTh U M300pakaTh Ha YepTEKaX U PUCYHKax reomMeTpuyeckue (GUrypsl u
WX KOH(UTypaIuu,

HAXO/UTh 3HAUEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp U UX OTHOILEHHS, TPayCHYIO

Mepy yriaoB ot 0° no 180°, mpuMmeHsisi onpeaeneHns, CBOMCTBA U MPHU3HAKU (QUTYp U HX
3JIEMEHTOB, OTHOIIEHUS ¢Guryp (paBEeHCTBO, MOJ00ME, CHUMMETPHH, TMOBOPOT, MapauIeIbHbII
TepPEeHOC);

. OTIepUpPOBATH C HAYaJbHBIMU TOHATUSMU  TPUTOHOMETPHUHU u

BBITMOJIHATH 3JIEMEHTapHbIE ONepaluy HaJl QYHKIUSMU YIJIOB;

. pemaTh 3a7ayd Ha JI0Ka3aTelbCTBO, ONMUPAACh HAa M3Y4YEHHBIE CBOICTBa QUryp U
OTHOIICHUN MEXy HUMH U MIPUMEHSISI U3yUEHHbIE METO/IbI JOKAa3aTeNIbCTB;

. pemaTh HECJIOXHBIE 33aJaud Ha IOCTPOEHHUE, NPUMEHSS OCHOBHBIC AalTrOPUTMBI
MTOCTPOCHHUSI C TOMOUIBIO IIUPKYJIS U TUHEHKH;

. pelarth npocTeiiiye MIaHUMEeTPUYECKHE 3a/1a4l B IPOCTPAHCTBE.

HN3mepeHue reoMeTpu4ecKNX BeJTHIUH
BrimyckHUK HAy4uTCS:

. HCIOJIb30BaTh CBOMCTBA U3MEPEHMsI IJIUH, IUIOIAZAeH U YIJIOB IPU PEIICHUH 3a/1a4y
Ha HaxOXJCHHE JJIMHBI OTPe3Ka, IMHBI OKPYKHOCTH, JITMHBI IYTH OKPY>KHOCTH, TPayCHONH MEpHI

yria;
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. BBIYHCIATE IUIOINAAU TPEYrOJbHUKOB, INPSAMOYIOJBHUKOB, IapajuleIOrpaMMOB,
Tpaneuun, KpyroB U CEKTOPOB;

. BBIYUCIISITE JJIUHY OKPYKHOCTH, JNIMHY IYTH OKPY’KHOCTH;

. BBIYUCIIAT JUIMHBI JIMHEHHBIX 3JIEMEHTOB (QUTYp M MX YIJIbI, UCHOJIB3YS (OPMYIIBI
JUTMHBI OKPY>KHOCTH U JUTMHBI IYTU OKPYKHOCTH, (YOPMYIIBI TUIOIIAAEH GUryp;

. pemaTh 3a7ayi Ha JOKa3aTeIbCTBO C UCIIONb30BaHUEM (OPMYIT AITUHBI OKPY)KHOCTH
U ITMHBI TyTH OKPYXKHOCTH, (hopMyI Iiomagei puryp;

. pemiatb MPaKTUYECKUE 3aJayd, CBI3aHHBIE C HAXO0XKACHUEM TI'€OMETPUYECKUX
BEJIMYMH (UCIIONB3YS MPU HEOOXOTUMOCTH CIIPABOYHUKU M TEXHUYECKHE CPEICTBA).

Koopaunarsi
BrinyckHuK HayduTcs:
® BBIYUCIIATH AJINHY OTpe3Ka 110 KOOpI[I/IHaTaM €ro KOHIIOB, BBIYUCJIATH KOOp,Z[I/IHaTBI
CepeIHBI OTPE3Ka;
° HUCIIOJIB30BAaTh KOOpHHHaTHBIﬁ METOA - IJIA I/I?)y‘IeHI/ISI CBOﬁCTB HpHMBIX 148
OKPY’KHOCTEH.

BekTopsl

BhIyCKHUK Hay4YUTCS:

® OINNCpHUPOBATH C BCKTOPAMU: HAXOAUTh CYMMY U pPa3HOCTH JIBYX BCKTOPOB, 3alaHHBIX
TrE€OMETPHYECKU, HAXOAUTH BEKTOP, PaBHBINM ITPOU3BEACHUIO 3aJaHHOTO BEKTOPa Ha YUCIIO;

. HaxXOOUTh AJIS BEKTOPOB, 3aJaHHBIX KOOPAMHATaMM: JJIMHY BEKTOpPAa, KOOPAMHATHI
CYMMBI U Pa3HOCTH JBYyX U Ooyiee BEKTOpPOB, KOOPAMHATHI MPOM3BEACHUS BEKTOpa Ha YHUCIIO,
IPUMEHSST TPU HEOOXOJUMOCTH COYETAaTEIbHbIN, MEPEMECTUTENbHbI M paclpeaeuTeNIbHbIA
3aKOHBI;

. BBIYHCIIATH CKAJIIPHOE IIPOU3BEICHNE BEKTOPOB, HAXOIUTh YIOJI MEXAY BEKTOPaMH,
YCTAaHABJINBATh NEPIECHIUKYIAPHOCTD MPSIMBIX.

COJEP)KAHUE YYEBHOI'O ITIPEJIMETA

Harasignasi reomerpusi. Harnsanele npeacraBineHuss o ¢urypax Ha IUIOCKOCTH: MpsiMasi,
OTpPEe30K, Jy4, Yrojl, JIOMaHas, MHOTOYIOJIbHUK, OKpPYKHOCTb, KpYI, YEThIPEXYTOJIbHUK,
MPSIMOYTOJIbHUK, KBajpar. TpeyrojibHUK, BHIbI TPEYroJbHUKOB. [IpaBuUiIbHBIE MHOTOYTOJBHUKH.
B3anmHoe pacnosniokeHue ABYX MPSMBIX, JBYX OKPYKHOCTEH, TPAMOM M OKPYKHOCTH.
N300pakeHne reoMeTpuueckux (puryp u ux KOHQUrypammu.

Jnuna otpeska, nomaHou. I[lepumerp MHOroyronbHuka. EAuHUIBI M3MEpPEHHS JIMHBI.
W3mepenue IMHbI OTpe3Ka, MOCTPOCHHUE OTPe3Ka 3a1aHHOM IJTNHBI.

Buner yrios. I'pamycnass mepa yrna. M3mepeHue W MNOCTPOCHHE YIJIOB C IMOMOUIBIO
TpaHcnopTupa. buccekrpuca yria.
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[Tonarue miomaan GUrypsl; eIUHHUIBI U3MEPEHUs Iuiomany. [lnomane npsMoOyrojabHHKa,
kBagpara. [IpubmmkénHoe u3MepeHue Iuomaan QGuryp Ha Kierdaroil Oymare. PaBHOBenukue
¢urypsl. Pazpesanue u coctaBieHne TeOMETPHUECKUX QUTYP.

Harnsiiaeie mpeacTaBiaeHus 0 NPOCTPAHCTBEHHBIX GUTypax: KyO, mapajiesienune, npusma,
nupamyaa, map, chepa, KoHyc, HMIAMHApP. M300pakeHue mpocTpaHCTBEHHBIX (uryp. IIpumeps
ceyeHuil. MHororpanHuku. [IpaBunbHble MHOrOrpaHHUKY. IIpumeps! pa3BEPTOK MHOTOIPAHHUKOB,
WIMHAPA U KoHyca. V3rotoBieHne Moieneil MpoCTpaHCTBEHHBIX (UTyp.

[Tonsarue 06béma; equHHLBI 00bEMa. OOBEM NPAMOYTOIFHOTO NapalIesIenunesa, Kyoa.

Ilonatue o paBeHcTtBe ¢uryp. lLleHTpanbHas, oceBas M 3epKajbHAasd CUMMETPHH.
N300paskeHre CHMMETPUYHBIX (UTYD.

I'eomerpuueckne urypsl. [Ipsvbie u yribl. Touka, mpsiMas, MI0CKOCTb. OTpPe30K, JTyY.
VYron. Buael yrinos. BepTukaibHbie B CMEXHBIE YIIIbl. buccekrpuca yria.

[TapannensHble U mepecekaromuecss mnpsambie. [lepneHaukyspHbie npsimbie. Teopembl 0
MapAJUIEIbHOCTH W TEPHEHAMKYISIPHOCTH MNpPsAMBIX. lleprneHaukyiIssp M HaKIOHHAs K IPSMOM.
CepenvHHBIN TEPIICHIAUKYJIISIP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBoHCTBAa OHCCEKTPUCHI yria MW CEPEIUHHOTO
NEPIEHINKYIIAPA K OTPE3KY.

TpeyronsHuk. BeicoTa, MeamaHa, OHCCEKTpHUCa, CpenHAs JIMHHUS  TpPEyrojbHHKA.
PaBHOOeIpeHHbIE M PAaBHOCTOPOHHUE TPEYroJIbHUKH; CBOWCTBA M NPU3HAKU PABHOOEIPEHHOTO
TpeyroiabHuka. IIpu3Haku paBeHCTBa TpeyroibHUKOB. HepaBeHcTBO TpeyronbHuKa. COOTHONICHHUS
MEXIYy CTOpPOHaMM W yrilaMu TpeyroiapHuka. CymMma yrjaoB TpeyroibHUKa. BHEmHue yriel
TpeyronpHuka. Teopema @aneca. [logobue TpeyronpHukoB. [IpuzHaku monoOust TpeyroJibHUKOB.
Teopema Iludaropa. Cunyc, KOCHHYC, TAaHT€HC, KOTAHT€HC OCTPOTO yrjia MpsSIMOYrOJIbHOI0
TpeyrojabHuka u yriaos ot 0° mo 180°, mpuBeneHune K ocTpoMy yriy. Perienue npsiMOyroJibHbIX
TpEYroabHUKOB. OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. DOpMyIbl, CBA3BIBAIOLIUE CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHI'€HC OJHOIO0 M TOro K€ yrja. PelleHue TpeyrojpbHUKOB: TEOpeMa
KOCHHYCOB ¥ TEOPEMA CHUHYCOB. 3aMEUYaTEIIbHBIC TOYKH TPEYTOJIbHUKA.

UYerslpéxyronbHuk. [lapamienorpaMM, €ro CBOMCTBa M IpU3HAKU. lIpsIMOYroJbHUK,
KBaJpaT, poMO, X CBOICTBA M MpHU3HAKH. Tpanemnus, CpeaHsst JMHUS TPATCIHUH.

MHuoroyroinsHuk.  Bemmykible  mHoroyronmbHuku.  Cymma  yIVIOB  BBIIYKJIOTO
MHOTOYyrojpHuKa. [IpaBUiIbHbIE MHOTOYTOJILHUKH.

OxpyxHocth u kpyr. [yra, xopaa. Cekrtop, cermeHT. LleHTpanbHbI yroy, BHIHCAHHBIN
yroJI; BEJIMYMHA BIMCAaHHOIO yrija. B3auMHoOe pacrosiokeHHe NpsMOMl M OKpPY)KHOCTH, IBYX
okpyxHocTeil. KacarenbHast U cekymas K OKpY>KHOCTH, UX CBOMCTBa. BrucaHHbIE U ONUCaHHbIE
MHOTOYroJbHUKH. OKpYKHOCTb, BIIMUCAHHAs B TPEYrOJIbHUK, U OKPYXHOCTb, ONMCAaHHAs OKOJIO
TPEYrojabHUKA. BrincaHHbIE ¥ ONMCAaHHBIE OKPYKHOCTH IIPABUJIBHOTO MHOTOYTOJIBHHKA.

I'eomerpuueckue npeodpasoBanusi. [lonstue o paBencrtse ¢uryp. [loHsTHE O JBHKEHUU:
oceBas M LIEHTPAJIbHAsI CHMMETPUH, NTapauIebHbIN epeHoc, moBopot. IlonsTue o mogoduu Guryp.

Pemenue 3ai1a4y Ha BEIYMCIIEHUE, JOKA3aTENbCTBO U IIOCTPOEHUE C UCIIOJIB30BAHUEM CBOMCTB
M3YyYEHHBIX (uryp.

HN3mepenue reomerpudeckux BeaH4uH. JUimHa otpeska. PaccrosHue OT TOYKH 10
IPSIMOM.

PaccrosHue Mexny napauieaIbHbIMUA MPSIMBIMHU.

[TepumeTp MHOTOYTOJIbHUKA.

JUInHa OKPY>KHOCTH, YUCJIO JI, AJIMHA TYTH OKPYKHOCTH.
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I'panycHas mepa yria, COOTBETCTBHE MEXAY BEIWYMHOM LEHTPAJIBHOIO yria W JUIMHOU
IYTH OKPY’KHOCTH.

[lonstTne mmomany Iockux ¢uryp. PaBHOcOCTaBieHHbIE UM PpaBHOBENHMKUE (UTYDBHI.
[Inomanp npsmoyronbHuKa. [lnomaau napaienorpamma, TpeyrojibHuKa U Tpanenuu. [lnomans
MHOroyrojapHuka. Ilmomane kpyra u miomans cektopa. COOTHOLIEHME MEXIy IIOLAASIMU
mo00HBIX (uryp.

Pemienue 3a1a4 Ha BBIYHMCIICHNUE U IOKA3aTEIBCTBO C CIOIB30BAHUEM H3YYEHHBIX (POPMYIL.

Koopaunarbl. VYpaBHenne npsamoil. KoopauHatel cepenuiHbl  oTpe3ka. Dopmyna
pPacCTOSIHUS MEXAY IBYMS TOUKAMHU IIJIOCKOCTH. Y pABHEHUE OKPYKHOCTH.

Bekrtopwbl. Jlimaa (Momaynb) BekTOpa. PaBeHCTBO BekTOpoB. KosummHeapHbIE BEKTOPHI.
Koopannatsl BeKkTOpa. YMHOKEHHE BEKTOPA HA YHCIIO, CYMMa BEKTOPOB, Pa3j0KEHHUE BEKTOPA IO
JBYM HEKOJUIMHEAPHBIM BeKTOopaM. CKalIsipHOE MPOU3BEIEHNE BEKTOPOB.

TeopeTnko-MHOKECTBEHHbIE MNOHATHA. MHOXECTBO, DJJIEMEHT MHOMKECTBA. 3aJaHHE
MHOXECTB  IEPEUYUCICHUEM DJIEMEHTOB, XapaKTEpPUCTUYECKUMM CBOMCTBOM. (CTaHmapTHbIE
0003Ha4YeHUsI YUCIOBBIX MHOKECTB. [lycToe MHOXKECTBO U ero o6o3HaueHue. [loaMHOXKeCTBO.

OO6benuHeHne U epeceyeHne MHOKECTB.

Nnnroctpanust OTHOLIEHUN MEXIy MHOXKECTBAMHU C ITOMOIIIbIO KpyroB Jilnepa.

JueMeHTHl JIOTMKH. Ompenenenne. AxcuoMmbl M TeopeMbl.  Jloka3aTenbcTBO.

JlokazatenbCcTBO OT MPOTUBHOTO. Teopema, oOpaTHas nanHou. [Ipumep u KoHTpIIpuMED.

[ToHsiTHE O PaBHOCUIIBHOCTH, CIIEJOBAHUM, YIOTPEOIECHUE JTOTMUYECKUX CBSI30K €CHH..., TO, B
TOM U TOJIBKO B TOM CJIy4ae, JIOTUYECKUE CBA3KH U, UIIH.

MareMaTHKa B HCTOPUYECKOM Pa3BUTHH.

Ot 3emnemepust k reomerpuu. [ludarop u ero mxona. @anec. Apxumen. [locrpoenus c
MIOMOUIBIO0 LUPKYJIS U JUHEWKH. [locTpoeHne mpaBUIIbHBIX MHOTOYrOJbHUKOB. Tpucekuus yria.
KBanparypa kpyra. Y aBoenue kyba. Mcropus uucna 71. 3onotoe ceuenue. «Hauana» EBknuna. JI.
Oinep. H. W. JlobaueBckwii. Mctopus nsroro nocrynata. CopusM, napaaokcsl.

IF'EOMETPHA 7 kaacc

HayvajbHble reoMeTpuyeckne cBeeHust

[Ipocreiimme reomerpuueckue (UIypbl: mpsMas, TOYKa, OTPE30K, Jyd, yroia. I[loHstue
paBeHCTBa reomerpuuecknx ¢uryp. CpaBHEHHE OTPE3KOB M YIIIOB. V3MepeHHe OTpe3KOB, JIUHA
orpe3ka. 3mepenue yrios, rpagycHast mepa yria. CMeXHbIE U BEPTHKAIbHBIE YIJIbl, UX CBOMCTBA.
[lepieHAUKYASpHBIE TTPSMBIE.

B nanHOM Teme BBOIATCS OCHOBHBIE N€OMETPUYECKUE IOHATUA M CBOMCTBA MPOCTEMIINX
reoOMEeTpUUYECKUX (UTYp Ha OCHOBE HATJISIAHBIX TMPEJCTABICHUN YYaIIUXCS MyTeM OO0O0OIICHUS
OUYEBHJIHBIX WJIM HW3BECTHBIX M3 Kypca MaTeMaTHMKH |—6 KJIacCOB TIe€OMETPpHUYECKHX (DAKTOB.
[lonsiTHe akCMOMBI Ha Ha4YaJIbHOM JTane OOy4YeHWUs HE BBOJWUTCSI, M CaMH AaKCHOMBI HE
dbopmynupyroTcs B sBHOM Bujae. HeoOXoauMmble HCXOIHBIE IOJOKEHUS, Ha OCHOBE KOTOPBIX
M3y4aloTCsl CBOMCTBA TIeOMETpUUYECKHX (GUTYp, TPHUBOAATCS B  ONHUCAaTeNbHOH  (opme.
[IpuHIMIIMAIBHBIM  MOMEHTOM JIaHHOM TEMbl SIBJISIETCSI BBEIACHUE TOHATHUS paBeHCTBA
reoMeTpUUYeCKUX (Uryp Ha OCHOBE HATJISIIHOTO MOHATHS HanoxeHws. OmnpeaeneHHOe BHUMaHUE
JOJKHO YAEIATHCS NPAKTUYECKUM IPUII0KEHUSAM I'€OMETPUUECKUX TTOHATHIA.
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Tpeyroabuuknu

Tpeyronbauk.  [Ipu3Haku paBeHCTBA TPEYrOJbHUKOB. [leprneHAuKynsp K MpsSIMOil.
Menuanbl, OUCCEKTPHUCHI U BBICOTHI TPEYTOJIbHUKA. PaBHOOCIPEHHBIN TPEYTrOIHbHUK U €T0 CBOMCTBA.
3aa4uu Ha MTOCTPOEHUE C MOMOIIBIO IUPKYJISA U JIMHEHKH.

[Ipu3Haku paBeHCTBA TPEYTrOJILHUKOB SIBISIOTCS OCHOBHBIM paboO4MM ammapaToM BCETO
Kypca reoMeTpuu. JlokazarenbcTBO OOJbIIEH YacTH TEOpeM Kypca U TakkKe pelieHre MHOTHX 3a]1a4
MIPOBOAMTCS IO CJIEAYIONIEH cXeMe: MOMCK PaBHBIX TPEYroJbHUKOB — OOOCHOBAHME MX PaBEHCTBA
C MOMOIIbI0 KaKOro-TO MpHU3HAKA — CJEACTBUS, BBITEKAIOUIME W3 PABEHCTBA TPEYrOJbHUKOB.
[IpuMeHeHne NpPU3HAKOB PABEHCTBA TPEYrOJBHUKOB MpPH PELIEHUU 3a/ady JAeT BO3MOXHOCTh
MOCTENEHHO HAKaIlJIMBATh ONBIT MPOBEJACHUS JOKA3aTENbHbIX paccyxaeHuil. Ha HauanbHOM 3Tamne
M3YYCHHUS] W TIPUMEHEHHUS TPHU3HAKOB PABEHCTBA TPEYTOJIHHUKOB IEI€CO00PAa3HO HCIIOIH30BAThH
3a/1a4 C TOTOBBIMH YEPTEKAMU.

IHapanjejJbHble IpAMBIE

[Ipyu3Haku mapaIenbHOCTH TPSMBIX. AKCHOMa MapajulesibHBIX NpsiMbiX. (CBolcTBa
MapajvieIbHbIX MPSMBIX.

[Ipu3Haku 1 cBOICTBa MapajuIeNbHBIX NPAMBIX, CBSI3aHHBIE C YIIaMH, 00pa30BaHHBIMU MPU
nepeceyeHny  JIBYX  HOpsSIMBIX  CeKylled  (HakpecT — JIeXallUMMH, — OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMH ), IIUPOKO MCIOJIB3YIOTCS B JaJdbHEHIIEM MPU U3YYCHUH YETHIPEXYTOJbHUKOB,
MOI00HBIX TPEYTOJIHHUKOB, IPU PEUICHUH 3a/1a4, a TAKXKE B KypCe CTEPEOMETPHH.

CoOTHOIIEHNS MEKly CTOPOHAMM U YIIIAMH TPEYTOJIbHUKA.

Cymma yrjioB TpeyrojbHHUKA. CooTHOmIeHHE MeXAy CTOPOHAMH M YIJIaMH
TPeyroJbHHUKA.

HepaseHncTtBO TpeyrosbHuKa. IIpsMOYrosbHBIE TPEYrOJIbHUKH, MUX CBOMCTBA M IPU3HAKU
paBeHcTBa. PaccTosiHME OT TOYKM 10 IpsMoil. PacctosHue MexIy napajyiebHbIMHU IPSIMBIMU.
[TocTpoeHne TpeyroibHUKA [0 TPEM JIEMEHTAM.

B nmanHOM TeMe MOKa3bIBAETCS OJHA M3 BAXHEWIIMX TEOPEM I€OMETPUH — TEOpeMa o
CyMMe yTJIOB TpeyroibHHKa. OHa TO3BOJIAET AaTh KJIACCU(UKAIMIO TPEYTrOJHUKOB MO YriaM
(OCTPOYTOJIbHBIN, MIPSMOYTOJIBHBINA, TYNOYTOJIbHBIN), @ TAK)KE YCTAHOBUTH HEKOTOPHIE CBOMCTBA H
MIPU3HAKU PAaBEHCTBA MPSAMOYTOJIBHBIX TPEYTOJbHUKOB.

[TonsiTue paccTOSIHUSI MEXAY NMapajieIbHBIMU IPSIMBIMA BBOJAMTCS HA OCHOBE JTOKa3aHHOU
MPEABAPUTEIIBHO TEOPEMBI O TOM, YTO BCE TOYKM KaXKIOM W3 JBYX MAPAUIEIBHBIX MPSIMBIX
PaBHOYIAJIEHBI OT APYTOM NMPSMON. DTO MOHATHE UTPAET BAXKHYIO POJIb, B YACTHOCTU HUCIIOIb3YETCS
B 33/1a4ax Ha OCTPOECHHUE.

[Ipm pewmreHnun 3agad Ha IOCTPOEHHE B 7 KJAcce CIEAyeT OrPaHUYUTHCS TOJIBKO
BBITIOJTHEHUEM M OINKUCAaHUEM IOCTPOCHMSI HCKOMON (urypsl. B OTHENbHBIX clydasix MOXKHO
MIPOBECTH YCTHO aHAJIM3 U JOKAa3aTEIbCTBO, & JIEMEHThI UCCIENOBAHMS JOJIKHBI IIPUCYTCTBOBATH
JIMIIb TOTJA, KOTJIa ’TO OTOBOPEHO YCIOBUEM 33a4H.

IToBTOpenue. Pemenue 3agau

TF'EOMETPUA 8 kaace

YerbIpexyroJibHUKH

MHOroyroiapHUK, BBITYKJIBII MHOTOYTOJIBHUK, YETBIpEXYroJbHUK. llapamnenorpamm, ero
cBoiicTBa W mpu3Haku. Tpamemnus. [IpsmoyrompHuk, pom0, KBaapar, ux cBoicTBa. OceBas u
LEHTpalbHasl CHMMETPHHU.
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JlokazarenbCTBa OOJIBIIMHCTBA TEOPEM TaHHON TeMbI U PELICHUS MHOTHX 337124 IPOBOASTCS
C IIOMOUIbIO NPU3HAKOB PAaBEHCTBA TPEYrOJbHUKOB, IIOATOMY IIOJE3HO UX IOBTOPUTH B Hayale
U3Y4YECHHUSI TEMBI.

OceBas U LeHTpalbHAs CHMMETPUU BBOJATCS HE KakK NMpeoOpazoBaHHE IUIOCKOCTH, a Kak
CBOWCTBA Fr€OMETPUYECKHUX (PUTYpP, B HACTHOCTH YETHIPEXyroiabHUKOB. Ilaomans

[lonsaTre momanu MHOroyrojiibHuKa. I[lmomanu npsMOYrojgpHHKa, Napajienorpamma,
TpeyrojibHuKa, Tpaneuuu. Teopema Iudaropa.

BoiBon dopmyn nans  BeIUMCIEHHS - [IIOMIAACH MPSAMOYToJbHHKA, MapajienorpaMmma,
TPEYroJIbHUKA, Tpanelruyd OCHOBBIBAETCS HA JIBYX OCHOBHBIX CBOMCTBAX IUIOIIAJEH, KOTOpPBIE
MPUHUMAIOTCS MCXOS M3 HAIVIAAHBIX MPEACTaBICHUH, a Takke Ha (GopMyse IUIOMAAN KBaapaTa,
000CHOBaHKE KOTOPOI1 HE SIBIISIETCS 003aTEIbHBIM [T YUAIIMXCSL.

HerpaaumumoHHo# 17151 MIKOJIBHOTO Kypca SIBISETCS Teopema 00 OTHOIICHHWH TUIONIAACH
TPEYrOJIbHUKOB, MMEIOIMX IO paBHOMY yriay. OHa 1NO3BOJIET B JAJbHEWIIEM JaTh IPOCTOE
JI0Ka3aTeIbCTBO IPU3HAKOB MOJOOUS TPEYroJbHUKOB. B 3TOM COCTOMUT OIHO M3 MPEUMYIIECTB,
00YCJIOBJICHHBIX pAaHHUM BBEJCHUEM IOHATHS IIIOIIAH.

JlokazarenbcTBO TeopeMbl [Ingaropa ocHOBBIBaeTcs Ha CBOMCTBaxX IuIomanen u Gopmynax
IUIs TUIOLIa/iel KBajapara U MpsAMOYroiibHUKA. JloKas3bIBaeTcs Takke Teopema, oOpaTHas Teopeme
[Tudaropa.

ITono0HBIE TPEYroIbHUKH

[Tonobusie TpeyronpHuku. [Ipu3Haku momgoOust TpeyroibHUKOB. [IpumeHeHne mogodus k
JOKa3aTelbCTBY TEOpeM M penieHuto 3agad. CHHyC, KOCMHYC W TaHI€HC OCTpOro yria
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Omnpenenenue mMoJ0OHBIX TPEYTOJILHUKOB JA€TCsl HE HA OCHOBE IIPeoOpa3oBaHus moa00us, a
Yyepe3 paBeHCTBO YIVIOB M MPONOPLHOHAIBHOCTh CXOACTBEHHBIX CTOPOH.

[Tpu3Haku mogoOUs TPEYTOJIBHUKOB JTOKAa3bIBAIOTCS C MOMOIIBIO TEOPEMBI 00 OTHOLICHUU
IJI0IIAeH TPEYTOJIbHUKOB, UMEIOLIUX 10 PABHOMY YIIIy.

Ha ocHoBe mpu3HaKkoB MmoJo0us JOKa3bIBACTCS TEOpEMa O CpelHEH JMHUU TPEyrojbHHKa,
YTBEPKACHUE O TOYKE IIEPECEYEHHs] MeIuaH TPEYrojJbHUKA, a TaKXKe JBa YTBEPXKIEHUSA O
MIPONOPLUUOHANBHBIX OTPE3KAaX B MPAMOYTOJIBHOM TPEYroJIbHUKE. JlaeTcs MpeacTaBlIeHue O METOE
mono6us B 33/1a4ax Ha MOCTPOEHUE.

B 3akitoueHue TeMbl BBOASTCS JIEMEHTHl TPUTOHOMETPUU — CUHYC, KOCUHYC U TaHI€HC
OCTpOTO yria NpsIMOYTOJBHOIO TPEYrOJIbHHKA.

Okpy:KHOCTH

B3anmHoe pacnonoxkeHue TpsAMOM U OKpyKHOCTH. KacarenbHass K OKpPYXKHOCTH, €€
CBOMCTBO M TIpu3HaK. lleHTpanbHble W BIMCAHHBIE YIbl. YeTelpe 3ameydareibHbIE TOYKU
TpeyrojabHUKa. BrincanHas u onucaHHasi OKpYKHOCTH.

YTBepKIeHUSI O TOUKE IMepeceueHrss OUCCEeKTPUC TPEYTrolbHHKAa U TOYKE MepeceyeHus
CEpEANHHBIX NEPIEHIUKYIAPOB K CTOPOHAM TPEYIOJIbHUKA BBIBOASTCS KaK CIEACTBUS U3 TEOPEM O
CBOMCTBaX OMCCEKTPHCHI yrja W CEpeAMHHOTO IEpIEeHIUKYIsIpa K OTpe3Ky. Teopema o TOuke
MEPeceueHus] BBICOT TPEYroJbHUKA (MM WX MPOJODKEHHUI) JOKa3bIBAaeTCs C IOMOIIBIO
YTBEPKACHUS O TOUKE NIEPECEUEHMS CEPEANHHBIX MTEPIEHIUKYIISIPOB.

Hapsiny ¢ teopemamu 00 OKpYKHOCTSIX, BIMCAHHOW B TPEYrOJIBHUK U OIMMCAHHOM OKOJIO
HEro, paccMaTpUBalOTCSl CBOMCTBO CTOPOH ONMCAHHOTO YETHIPEXYTOJbHUKA M CBOWCTBO YIJIOB
BIIMCAHHOT'O YETHIPEX YT OJIbHUKA.

IHoBTOpenue. Pemienue 3agau
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TFEOMETPUSA 9 kaacc

BexTopbl. MeTox KOOpAMHAT

ITonstue Bexkropa. PaBeHcTBO BeKTOpOB. Cll0K€HHE U BBIYMTAHHE BEKTOPOB. Y MHOJKEHUE
BEKTOpa Ha 4Mciio. Pa3noxkeHne BEKTOpa N0 ABYM HEKOJUIMHEApHbIM BekTopam. KoopamHatbl
BekTopa. [Ipocrelimne 3amaun B KOOpAUHATAX. Y paBHEHUSI OKPYKHOCTH W mpsimoil. [Ipumenenue
BEKTOPOB U KOOPJMHAT IIPU PELICHUH 3a4au.

Ha npumepax mnoka3biBaeTcs, Kak BEKTOpPbl MOTYT MPUMEHATHCS K  PELICHUIO
reoMeTpuyeckux 3agad. JlemoHnctpupyercs 3p(EeKTUBHOCTh MPUMEHEHUs (HOopMyn s KOOpAHHAT
CEpelMHbl OTPE3Ka, PACCTOSHUSA MEXAY JABYMS TOYKAMM, YPaBHEHUN OKPYKHOCTH W IPSIMOM B
KOHKPETHBIX TE€OMETPUYECKHX 3aJayax, TEeM caMblM JaeTcsl TMpeJcTaBlieHne 00 H3ydeHHH
reOMETPHUECKUX (DPUTYD C TTOMOIILI0 METOIOB AT eOPHI.

CooTHOmIEHHsT MeKAY CTOPOHAMH M yIilamMu _TpeyrojbHuka. CrajasipHoe
Npou3BeleHue BEKTOPOB

CuHyCc, KOCHMHYC M TaHIeHC yrja. TeopeMbl CHHYCOB U KOCHUHYCOB. Pemienue
TPEyroNbHUKOB. CKaJIIpHOE IPOU3BEICHUE BEKTOPOB M €ro NPUMEHEHHWE B T'€OMETPUYECKHUX
3a/1a4ax.

Cunyc m kocuHyc moboro yrma ot 0° mo 180° BBOAATCS C TIOMOIIBIO €IUHUYHOU
MTOJIYOKPY’KHOCTH, JIOKAa3bIBAIOTCSI TEOPEMBI CHHYCOB W KOCHHYCOB M BBIBOJMTCS €IIE€ OJHA
dbopMyIna MmiIolm@aau TpeyrojibHUKa (ITOJIOBUHA MPOU3BEACHUS JIBYX CTOPOH Ha CHHYC YIJla MEXIy
HUMH). DTOT anmnapaT NPUMEHSETCS K PEIICHUIO TPEYTrOJIbHUKOB.

CkansipHOE TNpPOU3BEICHHE BEKTOPOB BBOJUTCS Kak B (Qu3uKe (MIPOU3BEACHUE JJINH
BEKTOPOB Ha KOCHHYC yIJla MeXay HUMH). PaccMaTpuBalOTCsl CBOMCTBA CKAISIPHOTO MPOU3BEACHUS
Y €ro MIPUMEHEHHE MIPU PEIIEHNH F€OMETPUYECKHX 3a/1a4.

JJIMHA OKPY/KHOCTH M IVIOIIAAb KPYyra

[IpaBunbHbIE  MHOTOYrOJAbHUKH. OKpYKHOCTH, OINHMCaHHAs  OKOJO  IMPaBHJIBHOIO
MHOTOYTOJIbHUKa W BhHcaHHasi B Hero. [locTpoeHue mMpaBUIIBHBIX MHOTOYTOJBHUKOB. JlmuHa
okpyxkHocTH IInomans kpyra.

B nauane Tembl naercs onpeeneHue NpaBUILHOTO MHOTOYTOJIBHUKA, U PacCMaTpPHUBAIOTCS
TEOpEeMbI 00 OKPYKHOCTSX, OMMCAHUE OKOJIO MPABHJIBHOTO MHOTOYTOJIbHUKA U BITUCAHHOW B HETO.
C mnoMOHIbI0O ONUCAHHOM OKPYXHOCTH PpEIIAIOTCS 3aJadyd O MOCTPOCHHH MPABUIHHOTO
LIECTUYTOJIBHUKA U MMPABUIILHOTO 2M-YTOJIbHUKA, €CIIU JaH NPABUIbHBIN M1-yTOJIbHUK.

@opMyIibl, BRIPAXKAIOIIUE CTOPOHY MPABUIBHOIO MHOTOYTOJIBHUK U PaJNyC BIIUCAHHOU B
HEro OKPYXHOCTH 4epe3 paauyc OMUCAHHOW OKPYXHOCTH, MCHOJB3YIOTCS MPHU BhIBOJE (HOpMYI
JUIMHBl OKPYKHOCTH M IUIOIIAAM Kpyra. BeIBoJa ommpaercs Ha MHTYMTHUBHOE NPEICTABICHUE O
npezesie: NMpU HEOrPAHMYEHHOM YBEIMYEHHM YHCIIa CTOPOH IPABWJIBHOIO MHOTOYIOJIBHHKA,
BIIMCAHHOT'O B OKPYXHOCTb, €r0 IEPUMETP CTPEMUTCS K JUIMHE 3TOM OKPYKHOCTH, a IUIOMAlbh — K
IJIOIIAM Kpyra, OTPaHUYEHHOTO OKPYKHOCTBIO.

JABuxennsi. OtoOpakeHue r1Iockoctd Ha ce0s. [lonarue pBwxkenus. OceBas u
neHTpasibHas cummeTrpuu. [lapannensHbiid nepenoc. [loBopoT. HanoxxeHus u 1BUKEHHUS.

HauvanbHble cBeleHUS U3 CTEPeOMeTPHH

[Ipeamer crepeomerpun. I'eomeTprueckue Tena U NOBEPXHOCTH MHOTOTpaHHUKH: MPU3Ma,
napajuiefienunesa, nupamuaa, (GopMynbl IS BBIYUCICHUS WX 00BeMoB. Tena M MOBEPXHOCTH
BpallleHUs: MIIUHAP, KOHYC, chepa, map, GopMyIIbl 17 BEIYUCICHHS UX IUIOMIAACH TOBEPXHOCTEH

1 00BEMOB.
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00 akcnomax reoMeTpuu

becena 06 akcmomax reomerpuu. B gaHHONM Teme paccka3biBaeTCs O Pa3IMYHBIX CHCTEMax
aKCHOM I€OMETPHH, B YACTHOCTHU O Pa3IMUHBIX CIOco0ax BBEACHUS MMOHATHUS paBeHCTBA QUTYD.

IToBTOpenue. Pemenue 3axay.

TEMATHYECKOE INTAHUPOBAHHUE

Temarnueckoe IUIAHMPOBAHME COCTABJICHO C  YYETOM LENEBbIX PUOPUTETOB
BOCIIUTATENILHOIO acleKTa IIKOJBHOTO ypoka, cdopmynupoBaHHeix B [Iporpamme
Bocriutanust MbBOY COUI ¢ YUOII Ne 51 r. Kupoga:
o noOyxkaeHne o0y4aromuxcst coOM0aTh HOPMBL TTOBEICHUS, MpaBUiIa OOLICHUS CO
CBEpCTHMKAMM W  TEJAarorM4ecKMMH  paOOTHUKAaMH,  COOTBETCTBYIOIIME  YKJIaTy
001eo0pa3oBaTeNIbHOM  OpraHu3aliy, YCTAHOBJICHHE M = IOJJEPKKY J00pOKenaTebHOM
aTMocQephl;
o IpUBJeUCHHE BHUMAHUS 00yUYalOMIMUXCs K LIEGHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
NPEIMETOB, SIBICHUH M COOBITUH, WHHULIMUPOBAHHE OOCYKICHUM, BBICKAa3bIBAaHHH CBOETO
MHEHHMS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K M3y4aeMbIM COOBITHSIM, SIBJICHUSM,

JUIAM.
Ne Tema pa3nena Kolwigsyro
4acos

Txiace

1 HavanpHble reoMeTprUecKUE CBEICHUS 10

2 TpeyronbHuKH 17

3 [TapannensHbIE TPAMBIE 13

4 COOTHOILIEHHS MEXy CTOPOHAMH U yIIIaMH TPEYroJibHUKA 18

5 [ToBTOpenue. Pemenune 3anau 10
Bcero 68
8kurace

1 YeThIpE€XyroIbHUKHI 14

2 IImomans 14

3 [TomoGHBIE TPEYTONBHUKH 19

4 OKpY>XHOCTh 17

5 [ToBTOpenue. Pemenne 3amau 4
Bcero 68
9 knacc

1 IToBTOpEHME Kypca reoMeTpuu 8 Kiacca 2

2 Bexkropsl 12

3 Meton KoopauHaT 10

4 CooTHomieHHsT MeXAy CTOPOHAaMM M YIJlaMu  TpeyrojibHUKa. | 14
CkanspHoe Mpou3BeIeHUE BEKTOPOB
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5 JInuHa OKpYXKHOCTHU U IUIONIAJb Kpyra 12

6 JBroxeHus 6

7 HauanbHble cBeieHNS U3 CTEPEOMETPUHA

8 [ToBTropenue. Pemenue 3amau. O6 akcuoMax MjIaHUMETPUH. 8
Bcero 68
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