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IHosicHuTeNLHAA 3aNIUCKA

Pabouass mporpamma ydeOHoro mnpeamera «l'eoMeTpus» COCTaBIIEHa Ha
OCHOBE:
- IlpumMepHOIl OCHOBHOII 00pa30BATENBHOW MPOrPaMMbl OCHOBHOIO OOIIETo
oOpazoBanus (perieHue GeaeparbHOro y4eOHO-METOANUYECKOTO OObEIUHEHHS T10
obmiemy oo6pazoBanuto oT «8» ampens 2015 roma Ne 1/15);
- JuHUM YydyeOHo-Meroanueckux KomruiekcoB (YMK) «I'eomerpusi» (aBTOpBHI:
Aranacsu JI.C., byry3or B.®., Kagomies C.b. u ap.).

N3ydyeHne MaTeMaTUKU B OCHOBHOW LIKOJIE JOJKHO OOECIIEUNTh!

OCO3HAHUE 3HAYECHUS MATEMATUKU B IIOBCEIHEBHOM KU3HU YEIIOBEKA;

dopMUpOBaHHE  TPEACTABIECHUI O  COLMAIbHBIX, KYyJIbTYpHBIX U
UCTOPUYECKHX (DAKTOpPAX CTAHOBJIECHUS MATEMATHYECKOW HAYKU;

(dbopmupoBaHue IIPEACTABIICHUN 0 MaTeMaTUKE Kak 4acTH
OOLIEYEIOBEYECKON KYJIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, I103BOJIIOIIEM
ONMCHIBATh U U3y4aTh PEAIBHBIC MIPOLECCHI U SBJICHMUS.

B pe3ynbprare n3yueHus MaTeMaTHKUA 00y4aroluecs pa3BUBAIOT JOTUYECKOE
M MaTE€MATHUYECKOE MBIIUICHHUE, ITOIYYalOT IPEICTABICHUE O MAaTeMATHYECKHUX
MOJENAX; OBJIAJEBAIOT MATEMATHYECKUMH PACCYKJICHHUSAMU; ydaTcsl NPUMEHSATH
MaTeMaTUYECKUE 3HAaHWS [PU pPELICHWH pPa3JIMYHbIX 33Ja4 M OLICHHUBATh
NOJIyYEHHBIE PE3yJbTaThl; OBJAJAECBAIOT YMEHMSMM pELICHUS Y4eOHBIX 3a/ay;
pPa3BUBAIOT MATEMATUYECKYIO UHTYHULHUIO.

OO0mas xapakTepucTUKA y4e0HOIr0 npeamera

I'eomempusa — oOIVH W3 BAXHEUIIMX KOMIIOHEHTOB MAaTE€MaTUYE€CKOTO
oOpa3oBaHus, HEOOXOAUMBIA MJii TPUOOPETEHHUS KOHKPETHBIX 3HAHUM O
MPOCTPAHCTBE M TMPAKTUYECKH 3HAYUMBIX YMEHUM, (POpMHUPOBAHUS S3bIKA
onmucaHus OOBEKTOB OKPYXKAIOIIEr0 MHpaA, JJI Pa3BUTHUS MPOCTPAHCTBEHHOTO
BOOOpAXKEHUSI W UHTYULIMH, MATEMAaTHYECKOW KYJIbTYpPbI, JIsI ACTETUUYECKOTO
BOCIUTaHUSI OOyuaromuxcs. M3yueHue reoMeTpur BHOCUT BKJIaJ B Pa3BUTHE
JIOTUYECKOTO MBIIIICHUS, B POPMUPOBAHUE MOHSTHS I0Ka3aTEIbCTRA.

OBnazeHne 00y4arONUMUCA CUCTEMOW T€OMETPUUECKUX 3HAHUW U YMEHUU
HEOOXOJIMMO B TIOBCETHEBHOW KU3HMU IS W3YUYCHUS CMEXKHBIX IUCIUIUIAH |
MIPOJIOJDKEHUS 00pa30BaHUSI.

B kypce reomerpuum 7—10 kjaccoB mpelnCTaBlIEHBI  CIEAYIOIIME
comepkatenbHble  ymHHA:  «['eomerpuueckue  purype», «OTHOIICHUSY,
«3mepenus u BerancIeHUs», «I'eomeTpudeckue nocTpoeHus», «I'eomerpuueckne
npeoOpa3oBaHusy, « BeKTOpbI 1 KOOPAMHATHI Ha MIIOCKOCTHY.



B pamMkax yka3zaHHBIX COAEPKATEINbHBIX JIMHHUHA PEIIAOTCS CIEIYIOIINe
3a/1auu:
- pa3BUBAIOTCSA TPEACTABICHUS O TEOMETPUU KaK Hayke, 00 HCTOpHH
BO3HMKHOBEHHUS TEOMETPUH KaK MpUMeEpa HAYKH, MEPBbIC MPOOJIEMBI KOTOPOI
OBLTM  TIOCTaBJCHBI TPAKTUYCCKON JEATEIBHOCTHIO 4YeJOBEeKa (Hampumep,
3emiieMepue);
- (hOpMUPYIOTCS 3HAHUS yUYAITUXCS O TEOMETPUIECKUX OOBEKTaX W MX CBOMCTBAX,
dbopMynax BEIYUCICHUS TEOMETPUUECKUX BEIININH;
- (QOpMUPYIOTCS HABBIKM IOCTPOCHHS M HM3MEPEHHS Te€OMETpPHUYECKHX (uryp,
pelIeHus 3a1a4;
- pa3BHBACTCs JIOTUYECKOE MBIIIICHUE, BOOOpaKCHHE, MaTEMaTHUYCCKHA SI3bIK U

Ap.
Onucanue MecTa y4eOHOro npeaMera B y4eOHOM IJIaHe
VYyeOnslii mnpeamer «l'eoMeTpus» BXOOUT B MPEIMETHYIO 00JaCTh

«MatemaTnka U UHQOpPMATHUKa», SBISIETCS 00S3aTeNbHBIM JIsi n3ydeHus B 7-10
KJ1accax. B yueOHOM IUTaHe Ha €ro U3y4eHUe OTBOJUTCS:

Kuaacc Y4eOHblit KouanuecTBo KounuecTBo Hroro
npeaMer HeleJIbHbIX yueOHBIX 3a y4eOHbIN
4acoB He/lelb roa
7 xnacc I'eomeTpus 2 34 68
8 kimacc I'eomeTrpus 2 34 68
9 knacc I'eomeTpus 2 34 68
10 kmacc I'eomeTpus 2 34 68

Bcero 3a 4 roma peanm3zainuy mporpamMmel —272 daca.

JInuHoCTHBIE, MeTANIPeIMETHbIE U NMPeJMeTHbIEe
pe3yJibTaThl OCBOEHHS Y4eOHOI0 npeamera

N3ydyenne reoMeTpuu 0OECIEUMBAET CIEAYIOLIUE Pe3yIbTaThl OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHOIN MPOTrpamMMBbl:

JIUYHOCMHbIE:

1. TOTOBHOCTP W CIOCOOHOCTH OOYYAIOIIMXCS K CAMOPa3BUTUIO U
caM000pa30BaHUIO HA OCHOBE MOTHBALIUU K OOYUEHHIO U MO3HAHUIO; TOTOBHOCTh U
CIIOCOOHOCTh ~ OCO3HAaHHOMY  BBIOOPY W TIOCTPOCHHUIO  JaJIbHEHIIeH
WHINBUIYAIILHON TpaeKkTOpuu oO0pa3oBaHus Ha 0a3e OPHUEHTHUPOBKH B MHUPE
npodeccuii  MpodecCHOHANBHBIX MPEANOYTEHUH, C YyYEeTOM YCTOWYMBBIX
M03HABATEIbHBIX HHTEPECOB.




2. CdopMUpOBaHHOCTb  OTBETCTBEHHOI'O  OTHOLIEHUS K  YUYEHHIO;
YBAXUTEIBHOTO OTHOILICHHS K TPYAY.

3. ChopmHupoBaHHOCTH IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO pa3BUTUS HAayKd U OOILIECTBEHHOW MpPaKTHUKH,
YUUTHIBAIOIIETO COILMANIbHOE, KYJIbTYpHOE, S3BIKOBOE, JTYXOBHOE MHOTrooOpasue
COBPEMEHHOT'O MHPA.

4. Oco3HaHHOE, YBaXHUTEIbHOE U JOOPOXKENIATeIIbHOE OTHOLIEHUE K
JPYyroMy 4eJIOBEKY, €ro MHEHHIO, MHPOBO33PEHUIO, KYJIbType, S3BIKY, Bepe,
IPaKJAHCKON TO3UIMU. ['OTOBHOCTh M CHOCOOHOCTH BECTH IUANOT C JAPYTHUMH
JIOJbMUA M JIOCTHTaTh B HEM B3aWMOINOHUMaHUs (MIeHTU(DUKanuUsa ceds Kak
MOJIHOMPABHOTO CYOBEeKTa OOIIEHUsI, TOTOBHOCTh K KOHCTPYMPOBAaHMIO 00pasza
napTHepa MO JAHAJIOTy, FOTOBHOCTh K KOHCTPYHUPOBAHHIO 00pa3a JIOMyCTUMBIX
coco00B Juasiora, TOTOBHOCTh K KOHCTPYMPOBAHHUIO Ipolecca Auajora Kak
KOHBEHIIMOHUPOBAHUSI HMHTEPECOB, MNPOLEAYpP, TOTOBHOCTh M CIIOCOOHOCTh K
BEJICHUIO NEPETOBOPOB).

5. OCBOECHHOCTH COLMAIBHBIX HOPM, MPaBWJI MOBEAEHUS, pojeil u Gopm
COLIMAJIBHOM KM3HU B ITPYIIAaX U COOOIIECTBAX.

6. ChopMHUpOBaHHOCTH IIEHHOCTH 3I0POBOTO M 0€301TacCHOTO 00pasa KU3HH.

/. Pa3BUTOCTbh 3CTETUYECKOTO CO3HAHUS YEPE3 OCBOCHHE XYJI0KECTBEHHOTO
Hacienuss HapoaoB Poccun M Mupa, TBOPYECKOH AESITEIBHOCTH 3CTETHYECKOTO
xapakrepa (CocoOHOCTh MOHMMATh 3CTETUYECKOE, IMOIMOHAIBHO-IIEHHOCTHOE
BUJICHUE OKPY)KAIOIIETO MHPA; CIOCOOHOCTh K 3MOIMOHAIbHO-LIEHHOCTHOMY
OCBOCHHMIO MHpPA, CaMOBBIPDA)KCHHMIO M OpPUEHTAllMM B XYJO0KECTBEHHOM H
HPABCTBEHHOM IPOCTPAHCTBE KYJIbTYPHI; YBaXKEHHE K MCTOPUU KYJIBTYpPbl CBOETO
OTteuecTBa, BBIPRXKEHHON B TOM 4YHCJIE€ B TOHUMAHUM KpacoTbl YEJIOBEKa;
C()OPMUPOBAHHOCTh AKTUBHOTO OTHOIICHHUS K TpaJuLUiM XYyJ0KECTBEHHON
KYJbTYPbI KaK CMBICJIOBOM, 3CTETUYECKON U TUYHOCTHO-3HAYUMOM IIEHHOCTH).

8. CdopMupoBaHHOCTH OCHOB AKOJIOTUYECKOH KYJIbTYPHI,
COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO AKOJIOTHYECKOTO MBIIIIJICHUS.

Memanpeomemmuvie

MexnpeaMeTHbIe TOHATHS

OOGyuaronuecss yCOBEPIICHCTBYIOT MNPUOOPETEHHBIE HA TIEPBOM YPOBHE
HAaBbIKM PadoThl ¢ uHpopMaumeid U monoiHAT uX. OHU CMOTYT pabOTaTh C
TEKCTaMH, TMPeoOpa3oBbIBATh M HHTEPIPETUPOBATH COJEPXKAIIYIOCS B HHX
nH(pOpMaIIo, B TOM YHCIIE:

* CHCTEeMAaTH3UPOBaTh, COIMOCTAaBJATh, AaHAIM3UPOBaTh, 0000mATHE U
WHTEPIPETUPOBATH WH(DOPMAITUIO, COACPIKAIIYIOCS B TOTOBBIX WH()OPMAITMOHHBIX
00BEKTaX;

* BBIJICTISIT IJ1aBHYIO M M30BITOYHYIO HH(POPMALIHIO, BBIIOJIHITH CMBICIIOBOE
CBEPTHIBAHUE BBIJICNEHHBIX (AKTOB, MBbICIIEH; MPEACTaBIATh HH(OpMALUIO B
ckaToil cioBecHOM ¢opme (B BHUIE IJIaHA WM TE3MCOB) M B HaIISIAHO-
CUMBOJIMYECKOU QopMme (B BHIE TaONMIl, rpaUUECKUX CXEM M Jharpamm, KapT
MOHSATUM — KOHIIENTYaJIbHBIX JUArPaMM, OTIOPHBIX KOHCIIEKTOR);

* 3aII0JIHATH U JOTIOJHATH TAOJIUIIbI, CXEMBbI, IMArPaMMbI, TEKCTHI.



OOyuaroiyecss MpUOOPETYT ONBIT MPOEKTHOM JesiTeJIbHOCTH KaK 0cO00it
dbopmbl yueOHON pabOTHI, CIOCOOCTBYIONIEH BOCIUTAHUIO CAMOCTOSTEIBHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIMICHUIO MOTHUBAIUN U 3(P(HEKTUBHOCTH
y4eOHOM JeATENBbHOCTH; B XOJE€ pealu3aludd MCXOAHOrO 3aMbIcia Ha
IIPaKTUYECKOM YpPOBHE OBJAACIOT yYMEHUEM BBIOMPATH aJEKBAaTHBIE CTOSILIEH
3ajlaye CpeACTBA, MPUHUMATh pELIEHUS, B TOM 4YHCIE W B CHTyalUUsX
HeonpenenéHHoctTn. OHM  MOdMy4YaT BO3MOMKHOCTh pa3BUTh CIIOCOOHOCTh K
pa3paboTKe HECKOJIbKMX BAapUAHTOB pEUICHUH, K TMOUCKY HECTaHJAapTHBIX
pelieHuil, MOUCKY U OCYIIECTBICHUIO Hau0oJIee MPUEMIIEMOTO PELICHUS.

B cootBerctBun ®I'OC OOO BBIAENAIOTCS TPU TPYHIbl YHUBEPCAIBHBIX
y4eOHBIX JIEUCTBUM: PEryIsTUBHbBIC, TO3HABATEIbHbIE, KOMMYHUKATUBHBIE.

PeryasituBubie YY/|

1. VYmMmeHue caMOCTOSITEIBHO OMNPENEHATh IeNu OOydeHUs, CTaBUTb U
(GopMyIMpoBaTh HOBBIE 3a/Jayd B ydeOe M I[I03HABATEIIbHOM JESTEIbHOCTH,
pa3BUBaTh MOTHUBBI M HMHTEPECHl CBOEH I[IO3HABATEIIBHOM JEATEIbHOCTH.
OO0y4aronuncs CMOXKET:

® AHAJIU3UPOBATH CYILIECTBYIOIINE u IJIAHUPOBATH Oynyiue
oOpa3oBaTeIbHbIC PE3yIbTaThI;

® UJIECHTU(UIIUPOBATH COOCTBEHHBIE MPOOJIEMbl W ONPEACISATh TJIaBHYIO
npobiemy;

® BBIJIBUTaTh BEPCHUM pEIICHUS TpoOJeMbl, (HOPMYIHpPOBaTh THIOTE3HI,
IPEIBOCXUIIATh KOHEUHBIN PE3yJIbTaT;

® CTaBUTh I€JIb JAESITEIbHOCTH HAa OCHOBE OIPEAEJICHHOW NpoOJieMbl U
CYILLECTBYIOIIUX BO3MOXKHOCTEH;

e (opmynupoBaTh y4eOHBIE 3a/1auyd KaK IIard JOCTHXKEHUS TOCTaBIICHHOMN
LEU AEATENbHOCTY;

e 00OCHOBBIBATH II€JIEBbIE OPUEHTUPBI M MPUOPUTETHI CCHUIKAMHU Ha
LIEHHOCTH, YKa3bIBasi U 00OCHOBBIBAS JIOTHUECKYIO TIOCIE0BATENBHOCTD 1IATr0OB.

2. YMEHHEe CaMOCTOSTEIbHO TUIAHUPOBATh IyTH JOCTHKEHHUS 1EJIeH, B TOM
YHUCJe albTepHATUBHBIEC, OCO3HAHHO BbIOMpaTh Haubosee 3PPeKTUBHBIE CIOCOOBI
pelieHrs y4eOHbIX U MO3HABATENIbHBIX 33/1a4. OOy4aromuics: CMOXKET:

® ONpenemsiTh HeOOXOANMBbIC NEHCTBHE(s) B COOTBETCTBUU C Yy4eOHOH U
MO3HABATEIbHOM 3a/1a4€il U COCTABJIAThH aJITOPUTM UX BBITIOJTHEHNUS;

e 00OCHOBBIBaTh M OCYIIECTBIATH BbIOOp Hauboaee 3PPEeKTUBHBIX
CIIOCOOOB pellieHus1 yUeOHbIX U MTO3HABATENIbHbBIX 33/1a4;

® ONpeNeNsiTh/HAXOAUTh, B TOM 4YHCJIE U3 TMPEJIOKEHHBIX BApUAHTOB,
YCIJIOBHUSI JIJ1s1 BBINIOJIHEHUS Y4eOHOM U TO3HABATEIbHOM 3aa4H;

® BBICTpPaMBaTh KU3HCHHBIC IUIAHBI HA KPATKOCPOUHOE Oymyiiee (3asiBisTh
L[EJIEBbIE OPUEHTUPHI, CTABUTh AJE€KBATHBIE UM 3aJladyd U Mpeasiarath JCHCTBUS,
yKa3bIiBasi 1 000CHOBBIBAS JIOTHUECKYIO MOCIIEA0BATEIILHOCTD I1aroB);

® BbIOMpAaTh M3 MPEJIOKEHHBIX BAPUAHTOB U CAMOCTOSTEIBHO HCKaTh
CpelicTBa/pecypchl Ui pelIeHUs 3a1a4i/A0CTUKEHUS LIETH;

® COCTaBIATh IUIAH  peHIeHUsT TMpoOJeMbl  (BBITIOJIHEHHUS] MPOEKTA,
MPOBEJICHUS UCCIIEI0BAHUA);



® ONpelNesATh IMOTEHUUAIbHbIE 3aTPYJHEHUS MpPU PEUIEHUH Y4eOHOU H
MO3HABATEJIbHOM 3aJ]a4l U HAXOAUTh CPEACTBA ISl UX YCTPAHEHHUS,

® ONNCHIBATh CBOM OIBIT, OpOpMIISAA €ro Julsl Meperayd IpyruM JIIOAsIM B
BU/JIC TEXHOJIOTUH PEIICHUs IPAKTUYECKUX 3a/1a4 ONPEEICHHOrO KJIacca,;

® [IJJAHUPOBATH U KOPPEKTUPOBATH CBOIO VHUBUYAJIBHYIO
00pa30BaTEIbHYIO0 TPACKTOPHIO.

3. YMeHHE COOTHOCHUTH CBOM JIEHCTBHUS C IJIAHUPYEMBIMH PE3yJIbTaTaMH,
OCYLIECTBJISITh KOHTPOJb CBOEH JIESITEIbBHOCTH B MPOILECCE JTOCTHKECHHS
pe3ynbpTaTa, ONpeAesaTh CIOCOObl ACUCTBUN B paMKax MPEAJOKEHHBIX YCIOBUHN U
TpeOOBaHUl, KOPPEKTUPOBATH CBOM JCUCTBUA B COOTBETCTBHM C M3MEHSIOIICHCS
cutyarueil. O0y4yaronuiicss CMOXET:

® OIpPENENATh COBMECTHO C TIIEIaroroM W CBEPCTHUKAMU KPUTEpUU
IUTAHUPYEMBIX PE3YJbTAaTOB U KPUTEPUHU OLIEHKH CBOEH YUeOHOH eATeIbHOCTH;

® CHCTEMATHU3UPOBATH (B TOM YHCIIE BBHIOMpPATh MPUOPUTETHBIE) KPUTEPUU
IUIAaHUPYEMBIX PE3YJIbTATOB U OLEHKH CBOEU JI€ATEIbHOCTH;

e OTOMpaTh MWHCTPYMEHTBI [UJIi OLEHHUBAHUS CBOEH JESATENBHOCTH,
OCYULIECTBJISITh CaMOKOHTPOJb CBOEH JEATEIbBHOCTH B paMKax MPeasiOKEHHBIX
YCIIOBUW U TPEOOBAHMUIA;

® OLICHUBATH CBOKO JEATEIBHOCTh, APTyMEHTUPYs INPUYUHBI JTOCTHIKCHUS
WJIM OTCYTCTBUS IUIAHUPYEMOTO PE3YJIbTATA;

® HaxOJWUTh JOCTATOYHBIE CPEJCTBA JIJISl BHIMOJHEHUS YUEOHBIX NEHCTBUN B
U3MEHSIOLIENCS CUTYyalluy /WK NPU OTCYTCTBUU IJIAHUPYEMOTO PE3YJIbTATA;

e paboTag 1O CBOEMY IUIaHy, BHOCHUTb KOPPEKTHBBl B TEKYIIYIO
NeATEIbHOCTh HAa OCHOBE aHalW3a W3MEHEHWM CHUTyaluuud IS TOJdYy4YEHUs
3aIJIaHUPOBAHHBIX XapaKTEPUCTUK MPOIYKTa/pe3ybTara;

® yCTaHAaBIMBAaTh CBSI3b MEXAY IIOJIYYEHHBIMM  XapaKTEPUCTHUKaMHU
IPOAYKTa W XapakTEPUCTHUKAMHU IIpolecca MAESITEIIbBHOCTH W 110 3aBEPLICHUU
JEATEIbHOCTH IpeJiaraTb U3MEHEHHE XapaKTEPUCTHK IpoLecca Ul MOITyYEHUs
YIIYUIIEHHBIX XapaKTePUCTUK MPOAYKTA;

® CBEpATh CBOM JEHCTBUA C LEIbIO M, IPU HEOOXOIUMOCTH, UCIPABIATH
OLLIMOKHA CAMOCTOSITENBHO.

4. YMeHHE OLIEHMBaTh MPaBUJIBLHOCTh BBINIOJHEHUS Y4YeOHOW 3anauu,
COOCTBEHHBIE BO3MOKHOCTH €€ perieHusi. OOy4yaromuics CMOKeT:

® ONpeAeNsaTh KpPUTEPUU NPABHIBHOCTH (KOPPEKTHOCTH) BBIIOJHEHUS
y4eOHOM 3a71a4u;

® aHaNM3UpPOBaTh M OOOCHOBBIBATH NPUMEHEHHUE COOTBETCTBYIOILIETO
WHCTPYMEHTApUS JUIsl BBIMOJIHEHUS yueOHO 3a1auu;

e CBOOOAHO TOJB30BAaTHCS BBHIPAOOTAHHBIMU KPUTEPUSIMU OLICHKH H
CaMOOLIEHKHM, MCXOAS M3 LEIM M HMMEIOLIMXCS CPEACTB, pa3inyas pe3ynbTaT H
CITOCOOBI JIEHCTBHI;

® OIICHUBATh MPOAYKT CBOEH JAEATETbHOCTH IO 3aJaHHBIM W/WJH
CaMOCTOATEJIBHO  ONPENEJIECHHBIM KPUTEpPUSM B COOTBETCTBHH C  LIEJBIO
NEeSATEIbHOCTH;

e 00OCHOBBIBATh JOCTHKMMOCTBH 1M BBIOPAHHBIM CIIOCOOOM Ha OCHOBE



OLICHKM CBOMX BHYTPEHHUX PECYpPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

¢ (ukcupoBaTh u aHATM3UPOBATh TUHAMUKY COOCTBEHHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

5. Brmangenue ocHOBaMM CaMOKOHTPOJIS, CAMOOIICHKH, TMPUHATHS PEIICHUMA
W OCYIIECTBJICHHS OCO3HAHHOTO BBIOOpa B Y4YeOHOW ¥ ITO3HABATEIIHHOM.
OOyyaromuics CMOXET:

e Ha0IIOAaTh U AHAJIU3UPOBATH COOCTBEHHYIO YUE€OHYIO U MO3HABATEIbHYIO
NEeATEIbHOCTh UM JIEATENBHOCTh  JPYrUX  oOydarommxcs B MpoIecce
B3aMMOINPOBEPKU;

® COOTHOCHUTH pEalIbHBIE W IUIAHUPYEMbIC Pe3yJbTaThl WHIWBHUIYAITHHON
o0pa30BaTeILHON NEATETLHOCTH | JIeTIaTh BHIBOJIBI;

® [PUHUMATh pEUICHWE B Y4YEOHOM CHUTyaluM ¥ HECTH 3a HEro
OTBETCTBEHHOCTD;

® CaMOCTOSITCIIBHO OMPEEATh MPUYUHBI CBOETO yCIeXa WX Heycrexa U
HAXOJIUTh CITOCOOBI BBIXO/Ia U3 CUTYAIlUH HEYCIIeXa,

® PETPOCIEKTHBHO OMNPEACISITh, KaKhe ACHCTBUS IO PEIICHUIO Y4eOHOM
3ala4d WM TapaMeTpbl ATHUX JCUCTBUI TPHUBEIM K TMOJYYCHHUIO WMEIOIIETOCS
MPOAyKTa yueOHOM JAesTETbHOCTH;

® JIEMOHCTPUPOBATH  MPHUEMBI  PErySIUUA  MCUXO(PU3HOIOTUYECKUX/
HMOIIMOHAJIBHBIX COCTOSIHUM MJisi JOoCTKeHUs d(pdekra ycrnokoeHus: (ycTpaHeHuUs
HYMOIIMOHAJILHON  HaNps>KeHHOCTH), dddexrta BoccTaHOBICHUS (OCIa0ICHUS
MPOSIBIICHUI YTOMJICHUS), b dexra aKTUBU3alUU (ToBBIIEHUS
NCUXO(PU3NOIOTMYECKON PEAKTUBHOCTH).

ITo3naBaTeabHble YY J{

6. YmeHue ompenensTh MOHATHS, CO3AaBaTh OOOOICHMS, yCTaHABIMBATH
aHaJIOTUM, KJIACCU(PUIIMPOBATh, CAMOCTOSITEILHO BBIOUpPATh OCHOBAHUA U
KpUTEPUH IS KiIacCU(UKAIIMU, YCTAaHABIWBATH MPUYMHHO-CIICACTBEHHBIC CBS3H,
CTPOUTh  JIOTHUECKOE  pacCy)XJCHHWE,  YMO3aKkiIo4deHue  (MHIYKTUBHOE,
JETYKTUBHOE, 10 aHAJIOTUH) U JIeJIaTh BBIBOABL. OOyJarOmuiics CMOXKET:

e 1oAOUpaTh CIOBA, COMOJYMHEHHBIE KIIOYEBOMY CIIOBY, OMPECISIONINE
€ro MpU3HaKu U CBOMCTBA;

® BBICTPAMBAThH JIOTUYECKYIO IETOYKY, COCTOSIILYIO W3 KIOYEBOTO CJIOBA U
COTIOTYMHECHHBIX €MY CJIOB;

® BBIJCIATh OOIIMKA TPU3HAK JIBYX WM HECKOJBKHX TPEIMETOB WIU
SIBJICHUIA U OOBSICHATH UX CXOJICTBO;

® O0BECMUHATH TIPEAMETHl W SBJICHHS B TPYIIBI IO OINPEACIICHHBIM
MpU3HaKaM, CPAaBHUBATh, KIAaCCUMUIIUPOBATH U 0000MaTh (DaKThI U SBICHUS;

® BBIJICIIATH ABJICHUE U3 OOIIETro psja APYTUX SABJICHUM;

® ONpEIeATh 00CTOATEIHCTBA, KOTOPBIC MPEIICCTBOBAIM BO3SHUKHOBEHHIO
CBS3UM MEXKIY SIBIICHHSIMH, W3 OTHUX OOCTOSATEIBCTB BBIICIATH OMPEICIISIONINE,
CIIOCOOHBIE OBITH MMPUYMHON JTAHHOTO SIBJICHUS, BBISBISATH MPUYUHBI U CJICICTBUS
SIBJICHUM;

® CTPOUTH PACCYXKJICHHUE OT OOITUX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSIM
¥ OT YaCTHBIX SIBICHUN K OOIIMM 3aKOHOMEPHOCTSIM;



® CTPOUTH pPacCyXJE€HHE Ha OCHOBE CpPaBHEHHUS MPEIMETOB M SIBJICHUM,
BBIJIETISISL TIPU STOM OOIIHE MPU3HAKH;

® y3JIaraTh MOJIYYCHHYIO HHGOPMAIMIO, UHTEPIPETUPYS €€ B KOHTEKCTE
periaemMoit 3a1auu;

® CaMOCTOSITEJIBHO yKa3blBaTh Ha WHGOpMAIMIO, HYXIAIOUIYIOCS B
NpoOBEpKe, MpeajaraTb U MPUMEHATh CIHOCOO TPOBEPKH  JIOCTOBEPHOCTH
uHbOpMaInu;

e BepOanu30BaTh 3MOLMOHAIBLHOE BIICYATICHHE, OKa3aHHOE Ha HETro
UCTOYHHUKOM,;

® OOBSICHATH SIBJICHUS, ITPOLIECCHI, CBSI3U U OTHOUICHUS, BBISIBIISIEMBIE B X0/1€
MO3HABATENILHON U MCCJIEA0BATENIbCKOM JIEATENbHOCTH (IPUBOJUTH OOBSICHEHHUE C
U3MEHEHUEM (OpPMBbI MPEACTABICHUS; OOBICHAThH, JETANM3UPYsS WiIH 000011as;
OOBSICHATH C 3a/laHHOM TOUKH 3pEHUS);

® BBIABIIATh M HA3bIBaTh NPUYUHBI COOBITHS, SIBIICHHS, B TOM YHCIIE
BO3MOJKHBIE /HanOojee BEpOSITHBIC TPUUMHBI, BO3MOXKHBIEC TIOCTIEICTBUSA 3aJaHHON
MPUYUHBI, CAMOCTOSITENIEHO OCYIIECTBIISISI MPUYMHHO-CIICICTBEHHBIN aHAIIN3;

e JeNaTh BBIBOJI Ha OCHOBE KPUTHYECKOTO aHAJIM3a Pa3HbIX TOYEK 3pEHUS,
NOJITBEPKJIATh BBIBOJ COOCTBEHHOH apryMeHTalMed WIM CaMOCTOSITENIbHO
MOJIYYeHHBIMU JTAHHBIMHU.

/. YMeHue co3aaBaTh, IPUMEHITh U MPEOOPa30BbIBATh 3HAKU U CUMBOJIBI,
MOJENIM UM CXEMbl JJisi pelIieHus Y4eOHbIX U TO3HABATENbHBIX 3aj/ad.
OOyJaronuncs CMOXKET:

e 0003HAaYaTh CHMBOJIOM M 3HAKOM MPEAMET W/WJIH SIBICHUE;

® OMNpeAeATh JIOTUYECKUE CBA3M MEXIy MpeIMeTaMu W/WHM SBICHUSIMHU,
0003Ha4aTh JaHHbBIE JIOTUYECKUE CBSA3H C IOMOIIbIO 3HAKOB B CXEME;

® CO03/1aBaTh a0CTPaKTHBIN WK peaibHBIA 00pa3 nmpeaMeTa u/uin siBICHUS;

® CTPOHUTH MOJEJIb/CXEMY Ha OCHOBE YCJIOBHUW 3aJladyd W/ WM crocoda ee
peleHus;

e co3gaBaTh BepOajbHBIC, BEHICCTBEHHBIE M WH(MOPMAIMOHHBIE MOJIEIH C
BBIJITICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa IS OMpeeNeHus crnocoba
pelleHus 3aJa4l B COOTBETCTBUU C CUTYyallUEH;

e 1IpeoOpa3oBbIBaTh MOJIENM C LEJIbI0 BBISBICHHUS OOIIMX 3aKOHOB,
OTIpEEIAIOIINX JaHHYIO IPEAMETHYIO 001aCTh;

® [IEPEBOAUTH CIOXHYIO MO COCTaBy (MHOTOACHEKTHYI0) MH(POPMALMIO U3
rpaduyeckoro wid (HOPMaTM30BAaHHOTO (CHMBOJIBHOTO) TMPEJCTABJICHUS B
TEKCTOBOE, U HA00OPOT;

® CTPOWUTH CXEMY, AJITOPUTM JCUCTBHS, UCIPABISATh WM BOCCTAHABIMBATH
HEU3BECTHBIM paHee alrOpUTM Ha OCHOBE HMMEIOIIETrocsl 3HaHUsA 00 00beKTe, K
KOTOPOMY MPUMEHSIETCS aJITOPUTM;

® CTPOUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT TPOTUBHOTO;

® AHAIM3UPOBATH/PEPICKCUPOBATh OMNBIT Pa3pabOTKU U peaau3aiuu
y4eOHOro MpOEKTa, UCCIAEAOBAHUS (TEOPETUUECKOTO, SIMIUPUIECKOI0) Ha OCHOBE
MPEIOKEHHOW TPOOJEeMHOM CUTyallMM, TMOCTABJICHHOW LIENW W/WIW 3aJIaHHBIX
KpUTEPUEB OLICHKHU MPOIYKTa/pe3ybpTaTa.



8. CwbicnoBoe uTeHue. O0yyaromuncs CMOXKET:

® HaxOJWUTh B TEKCTE TpeOyeMyro WH(OpMAITUIO (B COOTBETCTBUU C IEIAMU
CBOEH JIEATEIIbHOCTH);

® OpPUEHTHUPOBATHCS B COJACPKAHUM TEKCTA, IMMOHUMATh LEIOCTHBINA CMBICI
TEKCTa, CTPYKTYpPHUPOBATH TEKCT;

® YCTaHABJIMBATh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITHUMN, SBICHHMA,
IIPOLIECCOB;

® PE3IOMHUPOBATH INIABHYIO UICIO TEKCTA;

e 1peoOpa3oBbIBATh TEKCT, «IEPEBOJS» €ro B APYryl0 MOJAIbHOCTb,
UHTEPHPETUPOBATH TEKCT (HEXYI0KECTBEHHBIN — yUeOHBIN, HAyUHO-TIOMYJISIPHBIM,
nHGOPMaIlMOHHBIH, TekcT non-fiction);

® KPUTHYECKH OIEHHWBATh COJEPKaHUE U (DOPMY TEKCTA.

9. dopMupoBaHWE W pa3BUTHE OKOJOTUYECKOTO MBINIICHUS, YMEHHUE
MIPUMEHATH €r0 B MO3HABATEIIbHOM, KOMMYHHUKATUBHOM, COLMAIILHON MPAKTUKE U
npodeccuoHanbHON opueHTauu. OOyJaromuiicss CMOXKET:

® OIpEIEIATh CBOE OTHOUIEHUE K IPUPOIHON CpEAE;

® AHAJTM3HUPOBATH BIUSHUE JKOJIOTUYECKUX (AKTOPOB Ha Cpeay OOMTaHUs
YKUBBIX OPTaHU3MOB;

® MPOBOJUTH MNPUUYUHHBIA M BEPOSTHOCTHBIM aHANU3 HKOJOTHMUYECKUX
CUTyaluu;

® IPOrHO3UPOBATh M3MEHEHUS CUTYyallud IPU CMEHE JEUCTBUS OJIHOIO
dakTopa Ha JielicTBHE Ipyroro GhakTopa;

® paclIpOCTPaHATh 3KOJIOTMYECKUE 3HAHUS U YYAaCTBOBATh B MPAKTHUYECKUX
JieJIax Mo 3alIUTe OKPYKAOUIEN CPEbI;

® BBIpAKATh CBOE OTHOIIEHUE K MPHUPOJIEC uUepe3 MOJEIH, MPOCKTHHIE
paboTHI.

10. Pa3zButme MOTMBAIIMM K OBJIAJICHUIO KYJIbTYpPOW  AaKTHUBHOTO
WCIIOJIb30BaHUs CIIOBAped U JPYTrUX MOUCKOBBIX cucTeM. OOYyUaroImuiicss CMOXKET:

® OMpeaeNsITh HEOOXOUMBbIE KITIOUYEBbIE MTOUCKOBBIE CJIOBA U 3aITPOCHI;

® OCYIIECTBJISATh B3aUMOJEHCTBUE C DJIEKTPOHHBIMU IOMCKOBBIMU
CUCTEMAaMHU, CJIIOBapsIMU;

e (hopMUpOBaTh MHOKECTBEHHYIO BHIOOPKY U3 MOUCKOBBIX UCTOUYHUKOB
JU1s1 OObEKTUBU3ALIMY PE3yJIbTATOB TTOUCKA;

® COOTHOCHUTbH MOJYUYECHHBIE PE3YyJIbTAThI IOUCKA CO CBOEH JESATEIbHOCTHIO.

KommynukaTuBubie Y'Y/

11. VYmeHue opraHm3oBbIBaThH Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO
NEATEeIbHOCTh C YYUTEIEM W CBEpPCTHUKaMH, paboTaTh WHAMBUAYATLHO U B
rpynme: HaxoIuTh o0OIee pelieHne # paspemarbh KOH(IUKTHI Ha OCHOBE
COTJIaCOBAHUS MO3HIIMKA U ydeTa HHTEPECcOB; (OpMYIUPOBATh, ApTYMEHTHUPOBATH U
OoTCcTauBaTh cBOe MHeHHE. OOYyHarOIIUIICS CMOXKET:

— OIpeAeNATh BO3MOKHbBIE POJIM B COBMECTHOM JIE€ATEIbHOCTH;

— UIPaTh ONPEJIETECHHYIO POJIb B COBMECTHOM JESATEILHOCTH;

— MPUHUMATH TIO3UIMIO COOECeqHUKA, TOHWUMAs TMO3HIMI0 JIPYroro,
pazinyaTth B €ro peuyd: MHEHUE (TOYKY 3pEHHUs ), JA0Ka3aTelbCTBO (apTryMEHTHI),



(baKTbl; TUIIOTE3bI, AKCHOMBI, TEOPUH;

— OmpeAeNsiaTb CBOM JEHUCTBUA W JCHCTBUSA NApTHEpa, KOTOpHIE
CI0CcOOCTBOBAJIH UJTH MPENSTCTBOBAIN MPOAYKTUBHON KOMMYHUKAIIUH;

— CTpPOUTh TIO3UTUBHBIC OTHOUIEHUST B  Tpolecce  y4yeOHOH W
MTO3HABATEIbHOU JEATEIbHOCTH;

— KOPPEKTHO W apryMEHTHUPOBAHHO OTCTAMBaTh CBOK TOYKY 3pPEHHUS, B
JTUCKYCCUM YMETh BBIJIBUTaTh KOHTPAPTyMEHTHI, mnepedpa3upoBaTh CBOIO MBICIH
(B1aieHHE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCHUTBCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM
IpU3HABaTh OMIMOOYHOCTH CBOETO MHEHHS (€CIM OHO TaKOBO) M KOPPEKTHPOBATH
€ro;

— mpenjarath aqbTepHATUBHOE pelieHUEe B KOH(MDIMKTHON CUTYyAIlNH;

— BBIIEIATH OOLIYIO TOUKY 3pEHUS B TUCKYCCUU;

— JIOrOBapuBaThCsl O TMpaBWjaX M BOIpocax JUisl OOCYXKIEHHUS B
COOTBETCTBHHM C MOCTABIECHHOM NIEPE IPYNIION 3a1auen;

— OpraHu30BBIBaTh Y4eOHOE B3aUMOJIEUCTBUE B IpyNIle (ONpeaessaTh oomue
LEJIH, PACTIPEAEIATH POJIU, I0TOBAPUBATHCS IPYT C APYTOM U T. 1.);

— YCTpaHsATh B paMKax Juajora pa3pblBbl B  KOMMYHHUKAaIlUH,
0OyCJIOBJIEHHbIE HEMOHUMAHUEM/HETIPUATHEM CO CTOPOHBI COOECEIHMKA 3a/layd,
(bOpMBI WM COAEPKAHMS TUATIOTA.

12. YmMeHue 0CO3HaHHO MCIOJIb30BAaTh PEUYEBHIC CPEICTBA B COOTBETCTBUU
C 3aJayeil KOMMYHUKALlMM Il BBIPAKEHHS CBOMX UYBCTB, MBICIEH H
NOTPEOHOCTEN ISl TJIAHUPOBAHUS W PETYJALMH CBOEH AEATEIbHOCTH; BIIAJICHUE
YCTHOM M TNHMCBMEHHOW PEYBbI0, MOHOJIOTMYECKOW KOHTEKCTHOM PEUBIO.
OOyJaronuncs CMOXKET:

® OmnpeleNsaTh 3aJayy KOMMYHHKAallMd M B COOTBETCTBHM C HeEH OTOMparth
pedeBbIe CPEACTBA;

e 0TOMpaTh U UCIOJIB30BATh PEUYEBBIE CPEJCTBA B MPOLECCE KOMMYHUKALIUH C
JIPYTUMU JTIOAbMU (IUAJIOT B Mape, B MaJIOW Ipynme u T. 11.);

® T[PEICTaBIsATh B YCTHONM WIM TNHCHbMEHHOW (opMe pa3BEepHYTHIM IIaH
COOCTBEHHOM JIESITEILHOCTH;

e c00JII0/1aTh HOPMBI ITyOJTUYHON pPEeYH, pErjlaMeHT B MOHOJIOTE U JJUCKYCCHUU B
COOTBETCTBUM C KOMMYHHUKATUBHOM 33]1a4€H;

® BBICKa3bIBaThb U 0OOCHOBBIBATh MHEHUE (CYKIEHUE) U 3ampalliuBaTh MHEHUE
napTHepa B paMKax Juajora;

e [pUHMMATh pEUIEHWE B XOAE€ Juajgora M COIVIACOBBIBATH €ro ¢
cOo0ECeTHUKOM;

® CO37aBaTh NUCBMEHHBIE «KJIMIIMPOBAHHBIE» W OPUTMHAIBHBIE TEKCTBI C
UCIOJIb30BaHUEM HEOOXOAMMBIX PEUEBBIX CPEJICTB;

® HCIOJB30BaTh BepOajIbHbIE CpPEACTBa (CpPEeACTBAa JIOTUYECKOW CBSI3M) IS
BBIICJICHUS CMBICJIOBBIX OJIOKOB CBOETO BBICTYIICHHUS;

® CMOJIb30BaTh HeBEpOalbHbIE CPEICTBA WM HarJsAHblE MaTepHabl,
MOJIFOTOBJIEHHBIE/0TOOpaHHbIE TIOJT PYKOBOJICTBOM YUHUTEIIS;

e JleJlaTh OLICHOYHBIA BBIBOA O JOCTH)KEHMHM LEIM KOMMYHHKalUWU



HEIMOCPEJICTBEHHO  IOCJI€  3aBEepUICHUS] KOMMYHHUKATUBHOTO  KOHTaKTa M
00OCHOBBIBAThH €TO.

13. ®opmupoBaHue W  pa3BUTHE KOMIIETEHTHOCTH B  o0iactu
UCIIONB30BaHUsl MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH (manmee —
HKT). O0yuaromuiicsi CMOXKET:

® [[CJICHANPABJICHHO MCKaTh WU MCHOJB30BaTh HH(GOPMAIMOHHBIE PECYPCHI,
HEO0OXOAUMBIE JUISI pelIeHUsI yUeOHBIX U MPAKTUYECKUX 3aJ1ay C TOMOUIBIO CPEACTB
HKT;

e BbIOWMpaTh, CTPOUTH M HCIIOJIB30BAaTh aJCKBATHYIO HH(DOPMAIIMOHHYIO
MOJIeJIb JIJIsl TIepeAadu CBOMX MBICICH CPEeICTBAMU €CTECTBEHHBIX U (DOPMAaTbHBIX
S3BIKOB B COOTBETCTBUU C YCIOBUSAMU KOMMYHHKAIIUH;

® BBHIICTATh HHPOPMAIMOHHBIA acCMeKT 3aJadyd, OIEpPUPOBATH JAHHBIMH,
MCTIOJIb30BaTh MOJIENb PEIICHUS 33aUH;

® UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUHU (BKJIHOYAs BHIOOpP aJ€KBATHBIX
3aJlaye MHCTPYMEHTAJIbHBIX MPOTrpaMMHO-ANMNapaTHbIX CPEJCTB U CEPBUCOB) IS
pereHust UHOOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX Y4€OHBIX 3a/1a4, B TOM YHCIIE:
BBIUKCJICHHE, HAITUCAaHHUE TOKJIAJI0B, pedepaToB, CO3/1aHue Pe3eHTalui 1 JIp.;

® WCIOJB30BaTh HHPOPMAIIHIO C YIETOM ITUYECKUX U MIPABOBBIX HOPM;

e co3JaBaTh HWH(POpPMAIMOHHBIE PECYpPChl PA3HOrO THUIMA W JJIA Pa3HbIX
ayJIuTOpHiA, coOM0AaTh THGOPMAIIMOHHYIO TUTUEHY U MpaBUiia HHPOPMAIIUOHHOM
0€30I1aCHOCTH.

npeomemuoie.

® UMETh TMPEACTaBICHUS O MaTeMaTHKe Kak O METOoJe MO3HAHUS
JEHCTBUTENLHOCTH, MTO3BOJISIFOIIEM OIMMCHIBATh M M3y4aTh pealibHbIe MPOIECCH U
SIBJICHUS,

e paboTaTh ¢ yueOHbIM MAaTEMATUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BIIEKATh
HE0OX0oMMMyI0 HHGOpPMAIINIO), TOYHO M TPAMOTHO BBIPAXKaTh CBOU MBICIH C
MPUMEHEHUEM MAaTEMaTUYECKOW TEPMHHOJOTUM U CUMBOJIMKH, TIPOBOIUTH
KJIaCCU(UKALMU, JIOTUYECKHE OOOCHOBAHMS, [0Ka3aTelIbCTBA MaTEMaTHYECKHX
YTBEPKICHUN;

® BJA/IETh TEOMETPHUECKUM SI3BIKOM; PA3BUTHE YMEHHSI HCIIOIB30BaTh €T0 IS
OMKCaHUSl TPEIMETOB OKPYXAIOIIETO MHpa; pPAa3BUTHE MPOCTPAHCTBEHHBIX
NpEICTaBICHUN, M300pa3UTENbHBIX  yYMEHHH, HABBIKOB  T'€OMETPHUYECKHUX
ITOCTPOCHMUIL;

® UMETh CHUCTEMAaTHYECKHE 3HAHMS O IUIOCKUX (UTypaxX W HMX CBOMHCTBAx,
MPEJCTABJICHUM O NPOCTEUIINX IPOCTPAHCTBEHHBIX TEJax; Pa3BUTHE YMEHUU
MOJICIUPOBAHUSI PEATHHBIX CHUTyallMii Ha S3BIKE TEOMETPUHU, HCCICIOBAHMS
MOCTPOCHHOM MOJIEJM C HCIOJIb30BAHUEM T€OMETPHUYECKHX TOHSATHI U TEopeM,
anmapara anreOphl, peIIeHHs TEOMETPUIECKUX U MPAKTUUECKUX 3a]1ay;

® TIPUMEHATH W3YYCHHBIC TMOHSATHS, PE3YIbTAThl, METOIbI JIJIsl PEIICHHS 3a/1ad
MPAKTHYECKOTO XapakTepa M 3a/ad W3 CMEXHBIX JUCIHILIUH C UCTOJIh30BAaHUEM
Ipu HEOOXOAMMOCTH CIHPAaBOYHBIX MAaTepUajoB, KOMIIBIOTEpA, IMOJIb30BATHCA
OLICHKOM Y MPUKUJKOMN IIPU NMPAKTUYECKUX pacuETax;

e 00manaTh MHGOOPMAIIMOHHON U AITOPUTMUYECKON KYJIbTYPOH.



Conepxxkanue yueOHOro nmpeamera

DJIeMeHThI TEOPUH MHOKECTB M MATEeMATH4YeCKOMH JIOTUKHU

Cormacio ®I'OC ocHoBHOro o6miero o0Opa3oBaHHs B KypC MaTeMaTHKU
BBEJICH pazjen «Jloruka», KOTOpBIN HE MPEANoNaracT JOMOTHUTEIbHBIX YaCOB Ha
U3y4YeHUH U BCTPAMBAETCS B pa3IMYHbIe TEMBI KYpCOB MAaTeMaTHKH U
npeaBapseTcsl 03HAKOMIICHUEM C 3JIEMEHTaMU TEOPUU MHOXKECTB.

MHoecTBa M OTHOLLIEHUSI MeKITYy HUMHU

MHOXECTBO, Xapakxmepucmuieckoe C80UCMBO MHO}CeCmed, SIEMEHT
MHOXECTBA, Nycmoe, KOHeyHoe, OeckoHeuHoe MHoxcecmao. [logMHOXKECTBO.
OTHOIIEHNE TIPUHAJJICKHOCTH, BKJIIOYEHHUS, PABEHCTBA. DJIEMEHThl MHOKECTBA,
CIOCOOBI 3aJlaHMsI MHOXKECTB, PACHO3HABAHUE NOOMHONCECME U ITeMEHMO8
HOOMHOIHCECME C UCNONIb308ANHUEM KPY208 Jiiiepa.

Onepauuu HaJl MHOKeCTBAMH

[lepeceuenne u oOBEAMHEHUE MHOXECTB. Paznocmv  mHOdMCEcms,
oononnenue Muodcecmsea. HMumepnpemayus onepayuti HAO MHONCECMBAMU C
nomowwbio Kpy2o8 Juepa.

JJIeMEeHTBI JIOTHKHU

Onpenenenue. YTBepkacHUs. AKCMOMBI M TeopeMbl. JlokazaTeabCTBO.
JlokazatenbCcTBO OT MPOTUBHOTO. Teopema, oOpaTHasi nanHoi. Ilpumep wu
KOHTPIIPUMED.

Bricka3biBaHus

UcTuHHOCTE UM JIOKHOCTH  BBICKa3bIBaHUs. (CodcHble U npocmule
svickazvlieanus. Onepayuu HAO BbICKA3bIBAHUSAMU C UCHOTIL30BAHUEM JIOCUYECKUX
CBA30K: U, UL, He. Y Cllo8Hble 8bICKA3bIBAHUS (UMNIUKAYUL).

I'eomeTpuueckue purypsi

@urypbl B reOMeTPpUHM U B OKPY/KAKOIIEM MHpe

I'eomerpuueckas durypa. dopmupoBaHue MIPEICTABICHUIN 0
METanpeIMETHOM OHATUU «PUTYpay.

Touka, nWHUA, OTPE30K, mpsAMas, Jyd, JOMaHas, IUIOCKOCTb, YIOJI,
OuccekTpuca yria u e€ CBONCTBA, BUIbI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cummeTpusi reomerpuyeckux ¢uryp. lleHTpanbHas cuMMmeTpus
reOMETPUYECKUX QUryp.

MHOroyroJibH1UKH



MHOroOyroiapHuK, €ro 92JIEMEHTBI M €ro CBOMCTBa. PacnosHaBaHue
HEKOTOPBIX MHOTOYI'OJIBHUKOB. Bbvinykivie U HEEbINyKIble MHO20Y201bHUKU.
[IpaBrIIbHBIE MHOTOYTOJIBHUKHU.

Tpeyronbuuku. Beicota, Meanana, OUCCEKTpHCa, CpPEAHSS  JTHHHS
TpPEYroJibHUKa. PaBHOOEAPEHHBIA TPEYroJbHUK, €ro CBOWCTBA M INPU3HAKH.

PaBHOCTOpOHHMI TPEYrOJIbHUK. [IpsAMOyTOJIBHBIN, OCTPOYTOJIbHBIN,
TYHOYTOJIbHBI TPEYrOJIbHUKU. BHemHue yriel TpeyrojibHuka. HepaBeHCTBO
TPEYTOJIbHUKA.

Yerbipéxyronpuuku. [lapamienorpamMmm, poM0, NpsSMOYTOIBHUK, KBajapar,
Tpanenusi, paBHoOeapeHHas Tpanenus. CBoWCTBa M MpU3HAKU MapajuieorpaMmma,
pomba, MpSIMOYTOJIbHHUKA, KBaipaTa.

OKpy:XHOCTB, KPYT

OKpy>XHOCTbB, KPYT, UX DJIEMEHTHI U CBOWCTBA; IICHTPAIbHBIC U BIHCAHHBIC
yrael. KacatenbHas u cexkywjas K OKPYXKHOCTH, ux ceouicmeéa. BrmcaHHble U
OTNKCAaHHBIE OKPYXHOCTU JJISi TPEYTOJBHUKOB, YemuvlpEéXy20ibHUKO8, NPAGUNIbHBIX
MHO20)20/IbHUKOS.

I'eomeTpuuyeckue purypsol B NnpocTpancTBe (00bEMHBbIE Te1a)

Mnoeoecpannuk u ezo snemenmoul. Hazeanus mMHO202paHHUKO8 C pPA3HLIM
noJodcenuem u Koaudecmeom cpareu. llepBudHble IPENCTAaBICHUS O MUPAMHUJE,
napajuiesenunene, npusMe, cdepe, mape, HUIMHAPE, KOHYCE, UX 3JIEMEHTaxX |
MPOCTEUIINX CBOMCTBAX.

OTHowmennst
PaBencTrBO uryp
CBoMCTBA paBHBIX TPEYTONBHUKOB. [ [pU3HAKK paBEHCTBA TPEYTOJIBHUKOB.

IHapajuieIbHOCTH NPAMBIX
[Ipu3Haku U CBOICTBA MapajuieNbHBIX NPSIMBIX. AKCUOMA NApaiieibHOCmu
Eexnuoa. Teopema @aneca.

IMepnenaukyasipHbIe NPSIMbIE

[Ipssmont  yrous. Ilepnenaumkynssp K npsmo. HaknoHHas, npoeKuus.
CepenuHHBI  TEpOEHAUKYIsAp K  oTpe3ky. (Ceoucmea u  npusHaku
nepneHOUKYIAPHOCMU.

Ilooooue

IIponopyuonanvrvie ompesku, nodobue gueyp. [10006HbIe Mpey2oibHUKU.
Ilpuznaxu nooobus.

B3anMHoe pacnosioskeHue IpsIMON U OKPY>KHOCTH, 08X OKDYICHOCHELL.

N3MepeHnsi 1 BbIYHUCJICHUS
Beanuunnbl



[lonatue Benmuuunbl. JlnuHa. M3mepenue mnvHbl. EnWHULBI M3MEpPEHUS
nnvHbl. Bennunna yrna. ['pagycnas mepa yria.

[lonsiTe o momaAu Miaockod ¢urypsl U e€ cBoicTBax. M3mepenue
rromaaen. EMMHUIBI n3MEepeHus TUTOIAIH.

[IpeacraBnenue 00 00bEME U ero cBoiicTBax. M3mepenue o0béMa. Equnuisl
U3MEepEeHHs 00HEMOB.

N3mepenus u BoIMcICHAS

WHCTpyMEHTBI U1 U3MEPEHUN U MOCTPOEHUM; U3MEPEHHE U BBIYMCIICHHUE
yIJI0B, JAJIUH (paccTosiHuil), miomaneil. Tpuronomerpuyeckue (GyHKIHUU OCTPOro
yria B IPSIMOYTOJIBHOM TPEYToJIbHUKE Tpuconomempuueckue (QyHKyuu mynozo
yena.  BpluucineHue — 3JIEMEHTOB  TPEYrOJIBHUKOB € HCIOJIb30BAHHUEM
TPUTOHOMETPUYECKUX  COOTHOWIEHUH. POopMyssl IUIOMIAAW  TPEYTrOJIbHUKA,
napajieiorpaMmMa M €ro 4YacTHBIX BHJOB, (OPMyJbl JUIMHBI OKPYXHOCTH U
wiomwaan kpyra. CpaBHeHMe M BbluucieHue Iuiomaaei. Teopema Iludaropa.
Teopema cunycos. Teopema Kocumycos.

Paccrossnus
Paccrosane wmexay toukamu. PaccrosHMe OT TOYKM 10 MPSIMOM.
Paccmosinue meacoy gpueypamu.

I'eomeTrpuyeckue NoCTpoeHU

I'eoMeTpruueckue MOCTPOCHUS Il WUIFOCTPALIMM CBOMCTB T€OMETPUUYECKUX
¢buryp.

NHCcTpymMEHTBI 118  NOCTPOCHUW:  LHUPKYJb, JIMHEWKA,  YTOJbHUK.
Ilpocmetiwue nocmpoenusi yupkyiem u JIUHEUKOU: NocmpoeHue OUcceKmpucsol
yena, nepneHOuKyIapa K npsmou, y2ia, pagHo2o 0aHHOMY,

Ilocmpoenue mpey201bHUKO8 NO MPEM CMOPOHAM, O8YM CHOPOHAM U Vely
MeHCOY HUMU, CMOPOHE U 08YM NPUNEHCAWUM K Hell YelaM.

lenenue ompesxa 6 0anHOM OMHOULEHUU.

I'eomeTpuueckue npeodpasoBaHus

IIpeoOpa3zoBanust

[Tonstue npeobpasoBanud. IlpencraBieHre o MeTanpeAMETHOM MOHSATUU
«rpeobpaszoBanue». [looobue.

JABuxenunst
OceBast U UEHTpaJbHAasl CUMMETPUS, NOBOPOM U NAPAJLIENbHbIU NEPEeHOC.
Kombunayuu osusicenuii Ha niockocmu u ux ceoucmaa.

BeKkTOopbl 1 KOOPAMHATBI HA IVIOCKOCTH

BekTopsl

[TonsTe BekTOpa, AEWCTBUS HAJ BEKTOpPAMHU, UCIIOJIb30BAHUE BEKTOPOB B
busuKe, pasznoocenue 6eKmopa Ha cCOCMasasAwue, CKauIapHoe npousseoeHue.



Koopaunarel

OCHOBHBIE MOHSTUS, KOOPOUHAMbL BEKMOPA, PACCMOSIHUE MEHCOY MOYKAMU.
Koopounamwi cepedunvt ompesxa. Ypasuenus gueyp.

llpumenenue 6ekmopo8 u Koopouwam Ol peueHus: NpoCcmeuuux
2eoMempuyecKux 3a0ad.

HcTopust MmaTeMaTUKH

Bo3nuknosenue mamemamuxu kax nayku, omanwl e€ pazgumusi. OcHogHbvle
paszdenvl Mamemamuru. Beloarowuecsa mamemamuxku u ux 6K1A0 8 pazsumue
HAayKuU.

llosenenue  memooa KOOpOouHam, N0380JIA10Ue20 nepegooun
2eomempuyeckue oovexmol Ha A3blK aneedpwvl. P. lexapm, Il. Depma. [lpumepoi
PA3UUHBIX CUCTEM KOOPOUHAM.

Om 3emnedenusi k ceomempuu. llughacop u eco wxona. @anec, Apxumeo.
IInamon u Apucmomens. [locmpoenue npaguibHblx MHO20Y204bHUKO0G. Tpuccexyus
yena. Keaopamypa xkpyea. Yoeoenue kyoa. Hcmopus uucna w. 3o10moe ceyenue.
«Hauanay Eexnuoa. JI diinep, H.U.Jlobauesckuu. Ucmopus namozo nocmynama.

l'eomempusa  u  uckyccmeo.  [eomempuueckue  3aKOHOMEPHOCMU
OKpYHCaoueco mupa.

Acmponomus u ceomempus. Ymo u xkax yzuanu Anaxcazop, dpamocghen u
Apucmapx o pazmepax Jlynoi, 3emnu u Connya. Paccmosanus om 3emau 0o JlyHwl u
Connya. Hzmepenue paccmosinua om 3emau 0o Mapca.



TemaTH4yeckoe IVIAHUPOBAHUE
C onmpeacjJcHueM OCHOBHbIX BU/10B y‘l€6HOl7[ HACATCJIBbHOCTH

TemaTnyeckoe IUIAHUPOBAHUE pPEAM3YET OJMH M3 BO3MOXKHBIX IOJXOJIOB K PACHpPENESICHUI0 HW3y4aeMOro MaTrepuala
auHuKM yueOHo-meTonnueckux komiuiekcoB (YMK) «I'eomerpus» (aBTopsl: AtanacsiH JI.C., byty3oB B.®., Kagomies C.b. u
Jp.).

B mpumepHOM TeMaTHYeCKOM IUIAaHUPOBAHUU Ppa3/ielibl OCHOBHOTO COJIEpKaHMUs pa3OUThl Ha ydeOHbIE TEMbI B
MOCJIEIOBATEILHOCTH UX U3ydeHUsl 110 yueOHuKy ['eomeTpus. 7-9 kiacchel : yueO. /15 0011eo0pa3oBaT. opraHu3aluii ¢ Ipuil. Ha
anexkTpoH. Hocutene/ [JI.C. Atanacsin, B.®. byty3os, C.b. Kagomies u ap.]. — 3-e u3a. — M : IIpocsemienue, 2014 — 383 c. : ui.

TemaTuueckoe INIAHUPOBAHUC

7 Kiacc
Howmep ypok | Kommu
rJ1aBbl/ coJiepyKaHue ectBo | Jlara
naparpada 4acoB
I'maBa [ HavanpHble reOMETPUYECKHUE CBEACHUS 11
1,2 [Ipsimas u oTpe3ok. Jlyd u yron 2
3 CpaBHeHHE OTPE3KOB U YTIJIOB 1
4,5 N3mepenne oTpe3koB. M3mepeHue yrios 4
6 [TeprieHANKYJISIPHBIEC MPSIMBIE 2
Pemenue 3amau 1
KontponbHas padora Ne 1 1
I'nasa Il | TpeyroasHuku 20




IlepBbIii MpHU3HAK PABEHCTBA TPEYTOJIBHUKOB

2 Meuanbl, OUCCEKTPUCHI U BHICOTHI TPEYTOJIbHUKA
3 BTopoii u TpeTrii npu3HaKu paBEHCTBA TPEYTOJIbHUKOB
4 3ajaun Ha IOCTPOEHUE

Pemenne 3agau

W hibM~DM




KonTponbnas padota Ne 2 1
I'masa I[II | [TapannenbHble OpsiIMbIE 10
1 [Tpu3Haku napaJuIeIbHOCTU JBYX HPSIMBIX 3
2 AKcHoOMa MapajieabHbIX MPAMbBIX 4
Penrenue 3a1ay 2

KontposnbHas padora Ne 3 1
I'maBa IV | CooTHOIIEHHUS] MEXy CTOPOHAMHM U YIiaMU TPEYTOJIbHUKA 20
1 CyMMa yTJI0B TPEyTrOoJbHUKA 3
2 CooTHONIEHUsI MEXKTy CTOPOHAMU U YIJIaMU TPEYTOJbHHUKA 3
Pentenue 3anau 2
Kontposbhas pabora Ne 4 1

3 | TIpsiMOyTOJIBHBIE TPEYTrOILHAKHI 5




4 | [TocTpoeHue TpeyroapbHUKa IO TPEM JIEMEHTaM 2
Pemenue 3amau 3
Kontposbnas pabora Ne 5 1
[ToBTopenue. Pemenue 3anay. Mitorosasi KOHTpoJpHas paboTa 7

Hroro 68

8 KJacc
Ne ypoka Conepxanue Kou-Bo yacoB Jlara
1-8 [ToBTOpEeHHE MaTepuaia Kypca reoMeTpuu 7 Kiacca 8 wacoB
YeTbIpeXyroJbHUKA 18 gacos
9-10 MHOTOYTOTBHUKH 2
11-18 [lapannenorpaMM M Tpanenus 8
19-20 [TpsAMOYTOJIBHUK 2
21-23 PoM0 u kBagpat 3
24-25 Pemnrenune 3amau 2
26 KontponbHas pabGorta Nel 1
[Imomans 20 gacoB
27-28 [I;momagb MHOTOYTOJIbHUKA 2
29-31 [Inomaas mapanienorpaMma 3
32-36 [Inomaas TpeyroJibHUKA W TpPalEUHH 3
37-41 Teopema [ludaropa S
42-45 Pemenne 3amau 4




46 Kontpoapnas pabora Ne 2 1
[TOAOBHBIE TPEYI'OJIbBHUKU 16 gacos
47 Onpenenenue MOJIOOHBIX TPEYTOJIHHUKOB 1
48-51 [Tpy3Haku moJ00usi TPEYroJabHUKOB 4
52 KontponbHas pabora Ne 3 1
53-58 [Tpumenenrne moao0usi K J0Ka3aTENbCTBY TEOpPEM H 6
PEIICHUIO 3a]ad
59-61 CooTHoIIEHHE MEXIy CTOPOHAMH U yIJIaMu 3
PSIMOYTOJIBHOTO  TPEYTOJIbHUKA
62 KontponsHas pabora Ne 4 1
| 63-68 | IloBTOpeHue Bcero 68 gacos
9 kiacc
Ne ypoka COJICpIKAHHE KoJs-Bo yacoB Jara
1-9 [ToBTOpeHHEe MaTepuasia Kypca 8 Kjacca 9 vacoB
OKPYXXHOCTbD 17 yacoB
10-12 KacarenbHasi K OKpY>KHOCTH 3
13-16 [{eHTpaJibHbIE W BIMCAHHBIE YTJIbI 4
17-19 UYeTsIpe 3aMeyaTeabHble TOUYKHU TPEYTOJIbHUKA 3




20-23 BrnucanHas u onucaHHas OKPY>KHOCTH 4
24-25 Pemnrenune 3amau 2
26 KontponbHas pabora Ne 1 1
BEKTOPBI 14 yacos
27 [ToHnaTne BeKTOpa 1
28-32 CrioxeHue U BBIYUTAHUE BEKTOPOB o)
33-34 YMHOXEHHE BEKTOpa Ha YHCJIO0 2
35-39 [IpuMeHeHne BEKTOPOB K PENICHUIO 3314 5
40 KontponbHas pabota Ne 2 1
METOJA KOOPOANHAT 19 yacoB
41-43 Koopaunatel BekTOpa 3
44-47 [Ipocreiimme 3aga4u B KOOpAMHATAX 4
48-50 YpaBHeHHE OKPYXHOCTH M MPSIMOU 3
51-58 Pemenne 3amau 8
59 KontponbHas pabGora Ne 3 1
60-68 [TOBTOPEHUE 9 yacos




10 xmacc

No ypoka COJIep)KaHNE Kon-Bo yacoB nara
1-10 [ToBTOpeHue matepuaina Kkypca 9 kiacca. KontposbHas 10 yacoB
pabota Ne 1
COOTHOIIEHUE MEXAY CTOPOHAMU U
YI'JIAMU TPEVYI'OJIBHUKA. CKAJIAAPHOE 20 4aCORB
[TPOU3SBEJAEHUE BEKTOPOB
11-15 CuHYyC, KOCUHYC U TaHI'€HC YIJIa 5
16-21 CooTHOIIEHNE MEXIYy CTOPOHAMH U YIIIaMH 6
TpPEeYroJbHUKA
22-26 CkansipHoe IPOU3BEICHUE BEKTOPOB 5
27-29 Penrenue 3amau 3
30 Kontponbnas pabdota Ne 2
JIiMHa OKPY)XKHOCTHU M IUIOIIAAb Kpyra 12 gacos
31-34 [IpaBriIbHBIE MHOTOYTOJIBHUKH 4
35-38 JlivHa OKpY>KHOCTH U IUIOLIa/Ib Kpyra 4
39-41 Pemenue 3anau 3
42 KoutponbHas pabGorta No3 1
JIBrO>KEeHUE 8 4aCcOB




43-45 [TonsTHe NBUKEHUS 3
46-48 [TapannenpHbII IEPEHOC W TOBOPOT 3

49 Pentenue 3amau 1

50 Kontponsnas pabora Ned 1

HauvanbHble CBEAEHHSI W3 CTEPEOMETPUU 8 4acoB

51-54 MHororpaHHUKU 4
55-58 Tema v MOBEPXHOCTH BpaIICHUS 4
59-60 [ToBTopenue. MiToropasi KOHTPOJIbHAS 10 gacos Bcero 68 vacos

pabora.




Onucanue yueOHO-METOANYECKOTO
U MATEPHAJIbHO-TEXHUYECKOI0 o0ecneuyeHus 00pa3oBaTeIbHOM 1eATeJIbHOCTH

HopMmaTtuBHbIE TOKYMEHTHI, TPOrPaMMHO-METOAMUYECKOE 00ECTIeUeHUE, TOKAIbHBIC
aKTBhI

1. denepanbHBIA TOCYIAPCTBEHHBIM 00pa30BATENBLHOTO CTaHAApTa OCHOBHOTO
oOmrero odpazoBanus (npuka3z MunoOpHayku PD ot «17» nekabpst 2010 roma Ne
1897) ¢ uzmenenusimu (rpuka3z Munoopuayku PO ot «29» nekabps 2014 roga Ne
1644);

2. IlpumepHas ocHOBHas 0Opa30BATENBLHOW MPOTPaMMbl OCHOBHOTO OOIIETO
oOpazoBanus (pemieHue ¢GeaeparbHOro yueOHO-MEeTOANIECKOr0 00hEAUHEHUS 10
oO1emy 006pazoBanuio oT «8» ampens 2015 roga Ne 1/15).

VY4eOHO-METOIMYECKIE MaTepUaIIbI
1. YMK
1.1 T'eometpus. 7-9 knacchl : yueO. 115 001eo0pa3oBar. Oprauu3aiuii ¢ mpui. Ha
anektpoH. Hocutene/ JI.C. Atanacsu, B.®. byry3os, C.b. Kagommes u np.. — 3-¢
u3a. — M : IIpocsemenue, 2014 — 384 c. : un.
1.2.1 KontposbHbie paboThI 10 reomeTpuu: 7 kiacc: k yueOnuky JI.C. AtanacsiHa
u ap. «l'eomerpuss 7 — 9 xmacce» / H.b. MenbnukoBa. — M.: U3zgatenbcTBO
«Ox3amMeny», 2014 — 64 c. : .
1.2.2 KontponbHbie paboThl 1o reomeTpun: 8 kiacc: k yueOnuky JI.C. AtanacsHa
u ap. «l'eomerpuss 7 — 9 xmacce» / H.b. MenbnukoBa. — M.: U3gatenbcTBO
«Ox3amen», 2014 — 64 c. : ni.
1.2.3 KonTtponbHbIe paboThl 1o reomeTpun: 9 kiace: k yueOnuky JI.C. AtanacsHa
u ap. «l'eomerpus 7 — 9 xnacce» / H.b. MenbnukoBa. — M.: U3gaTtenbcTBO
«Ox3amen», 2014 — 94 c. : nn.
1.3.1 Tectet mo rteomerpum: 7 knacc: Kk ydeOonuky JI.C. AranacsHa u Jp.
«I'eometpus 7 — 9 knaccel» / A.B. ®apkos. — M.: U3gatenbcTBo «Ox3amen», 2014
— 144 c. : un.
1.3.2 Tecter mo rteomerpuu: 8 kimacc: k ydeOHuky JI.C. ArtaHacsHa W Jp.
«I'eometpust 7 — 9 xnacce» / A.B. ®apkos. — M.: U3gatenbctBo «Ox3ameny, 2014
—110c. : un.
1.3.3 Tectet mo reomerpun: 9 wimacc: k yueOnuky JI.C. ArtaHacsHa u p.
«T"'eometpust 7 — 9 xnacce» / A.B. ®apkos. — M.: U3gatenbctBo «Ox3ameny, 2014
—96 c. : un.
1.4. 1 Jlupaktrdeckue maTepuaibl 1Mo reoMerpuu: 7 kmacc: k yueonuky JI.C.
ArtanacsiHa u np. «I'eomerpust 7 — 9 knacce» / H.b. Mensnukosa, I'.A. 3axaposa.
— M.: U3paTenscTBO «OK3ameny, 2014 - 144 c. : nn.
1.42 JIunakTudeckue maTtepuanbl 1Mo reomeTpuu: 8 kiacc: k yueOHuky JI.C.
ArtanacsiHa u np. «I'eomerpust 7 — 9 knacce» / H.b. MensnukoBa, I'.A. 3axaposa.
— M.: U3nparenbcTBO «OK3aMeny», 2014 - 176 c. : ui.



1.5. 1. 'eomeTpus: pabouas terpans : 7 ki. / JI.C. AtanacsH, B.®. byry3os, C.b.
KanmowmiieB u ap.. — M : [Ipoceemenune, 2014 — 64 c. : un.
1.5.2. T'eometpusi: pabouas tetpaasb : 8 k1. / JI.C. Atanacsu, B.®. byryzos, C.b.
Kanomues u ap.. — M : IIpocsemenue, 2014 — 65 c. : u.
1.5.3. T'eometpusi: pabouas tetpaasb : 9 k. / JI.C. Atanacsu, B.®. byryzos, C.b.
KanmomiieB u ap.. — M : [Ipoceemenune, 2014 — 49 c. : un.

2. [leyaTHBIC TOCOOHS

2.1. KoMIuiekT aeMOHCTpanMoHHbIX Tabmui «['eomeTpus. 7 kmacc» K y4eOHHKY
JL.C. Aranacsna / T.I'. Xomor, T.A. bypmuctpora, A.}O. Xomor. — M.:
ITIpocsemienue, 2014

2.2. Kommtekt tabmui «Matemartuka. ['eometpus. 7-11 knace». HarmsigHoe
nocobue / M.: Cnektp-M

6. YaeOHo-mpakTHUecKoe 000pyI0BaHNE
6.3. KoMIUIEKT MTHCTPYMEHTOB KJIACCHBIX: JIUHEHKA, TPAHCIIOPTUP, YroJbHUK (30°,
60°), yronbauk (45°, 45°), uupkysb

Ilnanupyembie pe3ybTaThl H3y4YeHHs YUeOHOT0 IpeaMeTa

BbinyckHuk HayyuTcs B 7-9 BbInyCKHMK OJTYYHT
KJjaccax BO3MOKHOCTb HAYYUThCH B
(111 MCTIOJIL30BAHUSA B 7-9 kaaccax aJs

MOBCETHEBHOM KM3HU U o0ecrneyeHusi BO3MOKHOCTH

o0ecnevyeHsi BO3MOKHOCTH | YCIHENIHOT0 MPOJA0JIKEHUs

YCIENTHOT 0 MPOJA0JIKEeHUsI | 00pa3oBaHusl HA 0Aa30BOM U
oOpa3oBaHus Ha 02a30BOM YIrJIy0JIEHHOM YPOBHSIX

YPOBHeE)




JJIeMEHTBI
TEOPHU MHOKECTB
U
MaTeMaTH4eCKOH
JIOTUKH

- OmepupoBath Ha 0a30BOM

ypoBHe? HOHATHIMM:
MHOKECTBO, 2JIEMEHT
MHOKECTBA, TOJIMHOKECTBO,
MIPUHAIICKHOCTD;

- 3a71aBaTh MHO>KECTBa
MIePCUHCIICHUEM ux
DJIEMEHTOB;

-  HaAXOOUTh IIEPECCUCHHE,
00BbeTUHEHHE,

IIOJIMHOYKECTBO B

MPOCTEHIINX CUTYAITHSIX;
- omnepupoBaTh Ha 0a30BOM
YpOBHE MOHATHUSIMHU:
oTIpe/ieNieHueE, aKcruoma,
TeopeMa, 10Ka3aTeIbCTBO;
- TPHUBOJIUTH TPUMEPHI W

KOHTPIIPUMEPHI JUISL
ITOATBEPKIAECHUS CBOHUX
BBICKa3bIBAHUM.

- Onepuposamp?
NOHAMUAMU.  onpeoeneHue,
meopema, akcuoma,
MHOCecmao,
Xapaxkmepucmuxu
MHOcecmaa, DJleMeHm
MHOCecmaa, nycmoe,
KOHeuHoe U OecKkoHneyHoe
MHOHCECMB0,
NOOMHOHCECNEO,
NPUHAOLEHCHOCD,
GKIIOYeHUE, PaAseHcmeo
MHOIHCECMSE,

- Uz0bpadcamv MHOMCECMEa
U OmMHOUleHUe MHOMNCECME C
nomMowbio Kpy2os Jiuiepa,

- onpedensams
NPUHAONIEHCHOCTNL DNIeMeHmMA
MHOdHCecmsy, 00beOUHEeHUIO

U nepeceueruro MHoaxcecme,
- 3a0a6amb MHOINCECMEO C

noOMOuIbIo nepeducienuA
IJIEMEHMOE, CJl10BECHO20
onucanus,

- onepuposamsv NOHAMUIMU:
8bICKA3bIBAHUE, UCMUHHOCTb
U JIONCHOCb BbICKA3bIBAHUS,
ompuyaHue BvlCKA3bIGAHULL,
onepayuu Hao
BbICKAZLIBAHUAMU. U, UL,
He, VYCI08Hble BbICKA3bIGAHUS
(umnauxayuu);

- CmMpoums BbICKA3bIBAHUS,
OMPUYAHUS BbICKA3bIBAHULL.

B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTUX

NpeaIMeTOB:

- UCIIOJIB30BaTh rpaduyueckoe | e cmpoums Yenoyku
HPENICTaBJICHUC MHOKECTB | YMO3aKIIOUEeHUll HA OCHOBe
AJI1 OIMMCaHUA  PCAIBHBIX | UCNOIb308AHUA npaesu.

131ech ¥ nanee — pacro3HaBaTh KOHKPETHBIE IPUMEPHI OOIMX HOHSATHI MO XapaKTEPHBIM PU3HAKAM, BBITIOJIHATH
JICHCTBUS B COOTBETCTBUM C OIPEIEIICHUEM U IPOCTEUIIMMY CBOMCTBAMU IIOHATUIN, KOHKPETU3UPOBATh IPUMEPAMHU

0oO0IIHEe TTOHSATHS.

2 3IICCB " Jaj€c — 3HaTh ONPEACIICHUEC ITIOHATHA, YMETH MOSCHATH €T0 CMBICJI, YMETh UCIIOJIb30BATh IIOHATHE U €TO
CBOIiCTBa IIpyu NpOBCACHNHU paccyxczxefmﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a1a4.




IIPOLIECCOB M SIBJIICHWM, IIPU
pelmieHuy  3aJad  JIPYTHX
y4€OHBIX NMPEAMETOB.

JIO2UKU,
UCNOIb3068AMb MHOJHCECMEA,
onepayuu ¢ MHOM#Cecmeami,
ux epaghuueckoe
npeocmaenenue Ois
ONUCAHUS PeanbHbIX
npoyeccos u s18J1eHull

I'eomeTpuyeckue
Gurypsi

- OnepupoBaTh Ha 0a30BOM
yYpOBHE HOHSATUSIMH
reoMeTpHuecKux Guryp;

- U3BJEKaTb MH(POPMALHUIO O
reOMETpUUYECKUX  (Qurypax,
IPECTAaBICHHYIO Ha
yepTekax B IBHOM BH/IC;

- TPUMEHSTHh ISl PEHICHUS
3aja4 TeOMETPUUECKHE
(dakTbl, eciu YCIOBUSA UX
MPUMEHEHHUS 3aJ]aHbl B SIBHOM
(opwme;

- pemars
HaXO0XkJIeHUE
reOMETPUYECKUX BEIMYUH IO
oOpasiam Wiy alropuTMam.

3aJa4u Ha

- Onepuposams noHsmMuAMU
2eomempuieckux gueyp;

- usgnexamo,
UHmMepnpemuposamy u
npeobpazoevieams
ungpopmayuio 0
eeomempuieckux — gueypax,
npeocmasieHHyI0 Ha
yepmedsrcax;,

- NPUMEHAMb
eeomempuieckue  ¢hakmol
0I5l peuteHuss 3a0a4, 8 Mmom
yucre, npeononazaruux
HeCKOIbKO WA208 peueHUs;

- Gopmynuposams 8
npocmeuuux CYYAsX
ceoticmea U NPUSHAKU
Queyp;
- 00KaA3b18aMb
eeomempuiecKue
VMEepPIHCOeHUs,

- glademv CMAHOAPMHOU
Kiaccugpuxayueni.  NIOCKUX
Queyp (mpeyeonvHuxkos u
YemblpEX)y20IbHUKOS).

B noBcegHeBHOM KU3HU M NIPU U3YYEHUM APYTrUX

MpeaMeTOB:

- HCIOJb30BaTh CBOMCTBaA
reoMeTpudyeckux ¢Quryp s
pelleHnsT TUMNOBBIX  3ajady,
BO3HUKAIOUIMX B CUTYyalUAX
MMOBCEJIHCBHOM KW3HU, 3aJa4
MPAKTUYECKOTO COACPIKAHUS.

- UCNONb3068aMb  CBOUCMEA
2eoMempuyeckux gueyp ons
peuienus 3a0au
NPAKMUYECKo2o XxXapakmepa
u 3a0a4 U3  CMEJNCHbIX
OUCUUNTIUH.

OTHoOlIeHUdA

- OmnepupoBaTh Ha 0a30BOM
YpOBHE MOHATUSIMHU:
paBeHCTBO (uryp, paBHbIE

- Onepuposamo NOHAMUAMU:
pasencmeo ¢ueyp, paeHvie
Queypei, PAaseHcmaso




burypsi,
TPEYTrOJbHUKOB,
napajieIbHOCTh IPSIMBIX,
NEPICHIUKYIIPHOCTD
OpSIMBIX,  YIJIBI  MEXIY
OpSIMBIMH,  TIEPIICHIUKYJIISD,
HAKJIOHHAsI, TPOCSKITHSL.

PaBEHCTBO

mMpey2oIbHUKOS,
napanieibHoCms — NPAMbIX,
NepneHOUKYIAPHOCHb
NPAMbIX,  Yeabl — MeHcoy
NpAMbIMU,  NEPNEeHOUK)IIAD,
HAaKIOHHAS, npoexyusi,
nooobue ¢ueyp, nooooHvie
dueypul, nooobHbvle
MpeyeoIbHUKU,

- npumeHsmb — Meopemy
Daneca u  meopemy 0
NPONOPYUOHATLHBIX
ompeskax  npu
3a0au;

- xapaxkmepuzoeams
83aUMHOE  PACNONI0NCEeHUe
npAMOU U OKPYIHCHOCMU,
08YX OKPYHCHOCMEI.

peuieruu

B noBcegHeBHOM KU3HU U 1P

MpeIMeTOB:

U U3YYEHUM IPYTruX

- UCIIOJIb30BAaTh OTHOIICHUS
JUIl  pELIeHUs IPOCTEUIINX
3a7a4, BO3HHMKAIOIIUX B
pEAbHOM KU3HMU.

- UCNOIL306AMb OMHOWEHUS
05 peuienus 3a0ay,
BO3HUKAOWUX 6 PeanrbHOl
IHCUBHU.

N3mepenust u - Bemonuate  usMepenue | -Onepuposamo

BBIYHCJICHUSI JUITMH, PACCTOSIHUN, BEJIWYUH | NPeOCmagienusmu o Oune,
VTJIOB, C MOMOIIBIO | mIowaou,  00véme  Kax
WHCTPYMCHTOB i | eenuuunamy.  Ilpumenamo
WU3MEPEHUH JUTHH U YTJIOB; meopemy Iughazopa,
- TpUMEHATb  (GOPMYIIBI | popmyasl niowaou, o6véma
nepuMeTpa,  IUIOMAAN | | npu peutenuu
o0BEMa, IUIOLIA/IU | MHO20UWA208bIX — 3A0a4, 8
MTOBEPXHOCTH OTIENIbHBIX | KOMOPbIX He 6ce OaHHble
MHOTOTPaHHHKOB IIPH | npedcmasieHvl  A6HO, A
BBIUMCJICHHSX, KOIJIa  BCE | mpebyiom 8bIYUCTEHULL,
JaHHBIC UMCIOTCS B YCJIOBUH; | Onepuposanbs bonee
- PUMEHSTh TECOPEMY | ULUPOKUM KOIUYeCE8oM
[Tudaropa, 0a3oBbIC | popmyn OnumHsl, niOWAOU,
TPUTOHOMETPHUCCKHE 00véma, BLIYUCTAMND
COOTHOIICHHS VIS | XapaKkmepucmuxu
BBIYHCIICHUS JUTUH, | KOMOUHAyUil Queyp
pacCTOsSIHMM, TUIOWIANed B | (OKpydcHOCmelU u
MPOCTEHINNX CITydasx. MHO20)20]IbHUKO8)




BLIUUCTIAMND paccmosnus
MeHCoy Queypamu,
NpUMEHAMb
mpusoHOMempuiecKue

Gopmynsl 0nsa GvluUCIeHUl 8
Oonee  CNOJCHLIX — CNYHAsX,
npoBOOUMb  BLIYUCIEHUS. HA
OCHOBE PABHOBENUKOCMU U
PABHOCOCMABNIEHHOCIU,

- nposooums  npocmvie
BLIYUCTEHUSL HA  O0OBEMHBIX
menax,

- hopmynuposams 3a0avu Ha
gblyUCaAeHUe ONUH, naouaoell
U 00BEMO8B U peulams Ux.

B HOBCC}IHCBHOﬁ KU3HU U 1P

Npe/IMETOB:

U U3yYeHUM JPYTUxX

- BBIYHUCIIATH PACCTOAHHA Ha
MCCTHOCTH B CTAaHAAPTHBIX

CUTyallMsiX,  IUIONIAJd B
MPOCTENIINX CiIyJasx,
npuMeHsITh  (GOopMyJlibI B
MPOCTEHIIINX CHUTyalUsiX B

IMOBCEIHEBHOM JKU3HU.

- IPOBOOUMDb BLIYUCTEHUSL HA
MeCcmHOCmU,

- npumeHsImsb Gopmyavl npu
BLIYUCTCHUAX 8  CMENCHbIX
VUeOHbLIX — npeomemax, 8
OKpyofcarowen
OelicmeumenbHOCmu.

I'eomeTpuueckue
MOCTPOEHMS

- HN3o00paxaTh  TUIOBBIE
110ckue (Urypsl u QUrypsl B
IIPOCTPAHCTBE OT PYKH H C
MIOMOILBIO HHCTPYMEHTOB.

- H3o6pascams
eeomempuieckue @ueypol no
MEeKCMOBOMY U CUMBOTLHOMY
ONUCAHUIO;

- C80000HO Onepuposamsy
yepmeHCHbLIMU
UHCMPYMEHmamu 8
HECJLOJHCHBIX CILYUAsX,

- BbLINOJIHAMbL NOCMPOEHUS
Mpey2oNbHUKOS, NPUMEHSAMb

omoesbHble Memoobl
NOCMPOeHUll  YupKyiem u
JUHEUKOU U Nposooums

npocmeijmue UCC1e0068aHUs

yucna peuletut,
- u300padicamv  Munoewvie
nioCKue Queypol u

0OveMHble mena ¢ NOMOWbIO
npocmeuux




KOMNbIOMEPHBIX
UHCMPYMEHMO8.

B noBceqHeBHOM KU3HM M NIPH U3YYECHUH APYTrUX

NMpeaMeTOB:

-  BBIIIOJHATD HpOCTCﬁIHHG
IMOCTPOCHNUA Ha MCCTHOCTH,
H€O6XOI[I/IMI)IG B peaHBHOﬁ
ZKHN3HHU.

- BLINOJHAMb NpOCmeluue
NOCMPOeHUs HA MEeCMHOCMIUL,
HeoOXo00uMble 8 PeanbHOll
HCUBHUL,

- oyeHusamv  pasmepul
PeabHbIxX 00vexmos
OKpYHCaloujeco Mupa.

I'eomeTpuueckue
npeodpa3oBaHus

- Crpounts burypy,
CUMMETPUYHYIO TAHHOU

(¢urype OTHOCUTEIBHO OCH H
TOYKH.

- Onepuposamv nowsmuem
0BUIICEHUS u
npeobpazosanus  noooous,
e1a0emb npuémamu
nOCMpOeHUs. Queyp c
UCNONIb308aAHUEM  OBUINCEHUTL
u npeobpazosanuti no0ooUs,
npUMeHsmMb NOJYYeHHble
3HAHUSL U ONBIM NOCMPOEHULL
8 CMEJNCHbIX npeomemax u 6
PeanbHbIX cumyayusix
OKpYIIcaroue2o Mupa;

- cmpoums Queypy,
NnOO0OHYIO OaHHOU,
NOb306AMbCS  CEOUCMBAMU
nooobusi 0ns 0060CHOBAHUSA
ceoticme gueyp;

- npuMeHsmb  C80UCMEA
08UdICEHUIL OJIs1 NPOBEOeHUs.
npocmeuuux  0OOCHOBAHULL
ceoticms ghueyp.

B noBceHeBHOM KU3HU M NIPU U3YYEHUM APYTrUX

npeaMeTOB:

- pacrno3HaBaTh JIBH)KCHHE
O0OBEKTOB B  OKpPY’KaloIIEeM
MUDE;

- pacro3HaBaTh
CUMMETpUYHbIE (QUTYyphl B
OKpPYXaIOILEM MHUPE.

- npuMeHamb  CE0UCMEa
OBUdICEHULl U  NPUMEHSIMb
nooobue 051 nocCmpoeHull u
8bIUUCTICHUU.

BexTopsl u
KOOPAUHATHI HA
IUIOCKOCTH

- OmnepupoBaTh Ha 0a30BOM
YPOBHE TOHSATHUSIMH BEKTOD,
cymMma BEKTOPOB,
IIPOM3BEACHNE BEKTOpa Ha

- Onepupoeamb NOHAMUAMU
6€Kmop, cymma, pa3Hocmb
6EKMOPOs, np0u3eedeHue
6€Kmopa HA 4Hucio, ycoi




YUCJIO,  KOOpPAMHATHI  Ha
IIJIOCKOCTH;

- OMpeAeNaTh MPUOIKEHHO
KOOPJAMHATBI TOYKU MO €€
U300PKECHHTO Ha
KOOPJUHATHOM TTIOCKOCTH.

MexHcoy 8eKMOpamu,
CKansapHoe npousgeoenue
BEKMOPO8, KOOPOUHAMbBL HA
NAOCKOCMU, KOOPOUHAMbl
seKmopa;

- BLINOJIHAMb OelUCMBUs. HAO
8eKmMopamu (cnooicenue,
sbluUMAHUe, YMHOMNCEHUE HA
yucio), GbIYUCTAMD
CKansApHoe — Nnpouseeoeniie,
onpeoensimb 8 NPOCMEUUUX
CAY4asx yeorn MeHCOY
8eKmopami, 8bINOJIHAMD
pasnodicerue 8eKmopa Ha

cocmasyiAarnuue, npuUMeHAntb

NOJyYeHHble SHAHUSA 8
Qusuxe, NONb3068AMbCA
Gopmynot BbIYUCTCHUS
paccmosiHus MeHCOY
MOYKAMU ~ NO  U36ECINHBIM
KOOPOUHAMAm,

UCNONIb306aMb  YPABHEHUS

Queyp ons pewenus 3a0au;

- NpUMEHAMb GeKmopvl U
KOOpOUHamol O/ peuleHus
2eomempuieckux 3a0ay Ha
BbIUUCTEHUE ONUH, V2Tl08.

B nmoBceagHeBHOM KM3HU M NIPU U3YYECHUH APYTHX

npeaIMeTOB:

- HCIIOJIb30BaTh BEKTOPHI JJIA
peILIeHUsT MPOCTEUIUX 3aaay
HAa OIPEIEIICHUE CKOPOCTH
OTHOCHUTEIBHOTO JBHKCHUS.

- UCNOIB308aMb  NOHSAMUSL
BEKMOPO8 U KOOPOUHAm Oisl
peutenus 3a0ay no gusuxe,
eeoepagpuu u opyaum
VUeOHLIM NPeOMema.

HUcropus
MaTeMaTHKH

- OnwuceiBath  OTAEIBHBIC
BBIJIAIOIIAECS  PE3YJIbTAThI,
MOJTy4YCHHBIE B X0Jze
pa3BUTHSI MaTEMaTUKU Kak
HAYKHU;

= 3HATh MIPUMEPHI
MAaTEMATUYECKUX OTKPBITUU U
UX AaBTOPOB, B CBSI3U C
OTEYECTBEHHOW M BCEMUPHOU
HCTOPHUEN;

- Xapaxmepuzosamv 6K1A0
BbLOAIOUSUXCS MANEMAMUKOB
8 pazeumue Mamemamuxy u
UHBIX HAYYHBIX obaacmet;

- NOHUMAMb pob
MaAmemMamuxku 6 pazeumuu
Poccuu.




- IIOHHUMATb POJIb

MaTeMaTHKH B  Pa3BUTHH
Poccun.
MeToasbl - BwiOupars mnogxonsimii | -  Hcnonv3ys — u3yueHHvle
MaTeMATHKH M3YYEHHBIA  METOJ  JUISl | Memoobl, nposooums
pEelIeHUN U3YYEHHBIX THUIIOB | 00KA3amelbCmao,
MaTEeMaTUYECKUX 3a]1ay; BBINOJIHAMb ONPOBEPIHCEHUE,
- TPUBOAUTH  TPUMEPHI | -  6bIOUPAML  U3VYEHHbLE
MaTeMaTHYCCKHUX Memoobl U UX KOMOUHAuUU
3aKOHOMEPHOCTEH B | 0112 peuteHus
OKpYyXarolen Mamemamuyeckux 3a0a4,
JEUCTBUTEILHOCTH ul|- UCNOIL308AMb
MPOU3BEACHUSAX UCKYCCTRBA. mamemamuyeckue  3HAHUS
ol ONUCAHUSL
3axoHoMepHOCmell 8
OKpyorcarowen
oelicmeumensbHoCmu u

NpOU3BEOeHUSX UCKYCCMBA,

- NpuMeHAmb npocmeuuiue
npocpammHusie cpeocmea Uu
971eKMPOHHO-
KOMMYHUKAYUOHHbIE
cucmemvl  npu  peueHuu
MamemMamuyecKux 3a0ady.
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