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TlosicHUTEIBLHASA 3aIMCKA

Pabouas mporpamma yuebHoro npenmera «I'eoMeTpus» cocTaBjieHa Ha OCHOBE:

- OeepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa OCHOBHOIO oOImiero obpaszoBanus (mpuka3 MuHoOpHayku PD ot «17» nexaOps
2010 romga Ne 1897) ¢ usmenenusimu (npuka3z Munoopuaayku PO ot 31 nekabps 2015 roma Ne 1577);

- Ilpumepnoii ocHOBHOW 00pa3oBaTeNbHONW MPOTrPaMMBl OCHOBHOTO 00IIero ooOpa3zoBanus (pemieHue QeaepanbHOTO y4eOHO-METOAMYECKOTO
o0BeIMHEHUs 110 001eMy obpa3oBanuto ot § anpens 2015 roga Ne 1/15);

- OCHOBHOI1 00pa30BaTEIBHON MPOTPaMMBI OCHOBHOTO OOIIIETr0 00pa30BaHUs MyHHIIHITAILHOTO Ka3€HHOTO 0011e00pa30BaTeIbHOTO YIPEK ICHUS
«bpeutHHCKasI cpeHsst 00meo0pa3oBaTelibHas IIKOJIaY;

- ['urnennyeckux TpeboBaHMi K ycia0BUsAM 00ydeHus oOiieoOpa3oBarenbHblx yupexxaenusax CaunlluH 2.4.2.2821 — 10;
- TUHUH yueOHo-MeToanyeckux komiuiekcoB (YMK) «I'eomerpusi» (aBTopsl: Atanacsu JI.C., bytyzos B.®., Kagomues C.b. u ap.).
N3ydyenne MaTeMaTHKU B OCHOBHOM IIKOJIE TOJMKHO 00ECIEUUTD:

OCO3HaHUE 3HAYEHUsI MAaTEMATUKU B ITIOBCEHEBHOMN KU3HU YEIOBEKA;

(hopMHpOBaHHE MIPE/ICTABICHUN O COLMANIBHBIX, KyJbTYPHBIX U UCTOPHUECKHUX (PAKTOpax CTAHOBJIEHMSI MAaTEMaTHUYECKON HAYyKH;

(dbopMHpoBaHHE NPEICTABICHUNH O MaTeMaTHKe KaK YacTH OOILIeueNOBEYECKOH KyJIbTYpbl, YHHUBEPCAIBHOM S3bIKE HAyKH, IMO3BOJISIOIIEM
ONMCBIBATh U U3y4aTh pEabHBIE IPOLECCHI U SBIICHHUSL.

B pesynbrare m3yueHHs MaTeMaTHKH OOydarolluecs pa3BUBAIOT JIOTMYECKOE M MaTeMaTH4YeCKOe MBILIUICHHE, MOJy4YaroT MpeACTaBIEeHUE O
MaTE€MaTHYECKUX MOJEIIAX; OBJIAJIEBAIOT MATEMAaTUYECKUMH PACCYKICHUSAMHM; y4aTcsl IPUMEHITh MATEMATUYECKUE 3HAHUS IIPU PELICHUH Pa3JIMYHbIX
3ajJ]a4u ¥ OLICHUBATH MOJyYE€HHbIE Pe3yJIbTaThl; OBJIAICBAIOT YMEHUAMH PEIICHUs YIeOHBIX 3a/1a4; Pa3BUBAIOT MaTEMATUYECKYIO HHTYHUIIUIO.

O01mas xapakTepucTHKa y4eOHOr0 nmpeaMera

T'eomempusa — ouH 3 BOXXHEHIINX KOMIIOHEHTOB MAaTEMAaTHYECKOTO 00pa30BaHMsl, HEOOXOAUMBIN JUI MPUOOPETEHUsT KOHKPETHBIX 3HAHUH O
MPOCTPAHCTBE M MPAKTUYECKH 3HAYUMBIX YMEHHUH, (OpMUpOBaHMS S3bIKa OINUCAHUS OOBEKTOB OKPYKAIOIIEro MHpa, Uil pa3BUTHUSA
MPOCTPAHCTBEHHOI'O BOOOPAKEHUSI M MHTYUIIMH, MAaTEMaTHYECKONW KYIbTYpPHI, UIsl 3CTETUUYECKOTO BOCIHUTAaHUS oOydarouuxcs. M3yuenne reoMmeTpun
BHOCHT BKJIaJl B Pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, B POPMUPOBAHUE MOHATHUS JOKA3aTEIbCTBA.



OnageHre 00y4arOIUMUCS CUCTEMOM I€OMETPHUYECKUX 3HAHUM W yMEHHH HEOOXOIMMO B MOBCETHEBHOM JKM3HU JUISI M3YUEHHUS] CMEXHBIX
JTMCIUTUIAH ¥ TTPOJOJDKEHHSI 00pa3oBaHusl.

B kypce reomerpum 7—9 KIIacCOB MpPEACTaBICHBI CICAYIOIINE COAepKaTenbHbie NTUHUHU: «['eomeTpuyeckue QUrypb», «OTHOIICHUSY,
«M3MepeHus U BeIYHCICHU», «[ eomeTprdeckue mocTpoeHus», «I'eomeTpuieckue npeoopa3oBaHus», «BEKTOPbI 1 KOOPIUHATHI HA TUIOCKOCTH.

B pamkax yka3aHHBIX COACPKATEIbHBIX JIMHUN PEIIAIOTCS CICIYIONINE 3aa9n:
- pa3BUBAIOTCS MPEJCTABICHUSI O TEOMETPUH KaK Hayke; 00 MCTOPHHM BO3HUKHOBEHHUS T€OMETPHH KaK MpUMepa HAYKH, IMepBbie MPOOIeMbl KOTOPOU
OBLTH ITOCTABJICHBI MPAKTUYECKON JESITEILHOCTHIO YeIOBeKa (HapuMep, 3eMIEMEpHe);
- (hOpMUPYIOTCSI 3HAHUS YUAILIUXCS O TEOMETPHUECKUX 00BEKTaX M UX CBOMCTBAX, (POpMYIIax BBIYMCICHHUS T€OMETPHUCCKUX BEIIUYHH;
- (hOpMUPYIOTCSI HABBIKH ITOCTPOSHUS U U3MEPEHUS] TEOMETPUUYECKHX (UTYP, PEIICHUS 3a/1a4;
- pa3BUBACTCS JIOTUYCCKOE MBIIIJICHHE, BOOOpaKEHHNE, MATEMATHUECKHUH SI3BIK U JIP.

Onucanne MmecTa y4e0HOro npeaMera B y4eOHOM IUIaHe

YueOHsbiit npeamet «'eoMeTpus» BXOIUT B IPEAMETHYIO 00s1acTh «MaremaTtnka 1 ”HPOPMaTHKay, SIBISIETCS 00s3aTEIbHBIM ISl H3y4eHUs B 7-
9 kiaccax. B yueOHOM 1j1aHe Ha €ro U3yueHUe OTBOAUTCS:

Kaacc Y4eOublii npeaMeTr KouunyectBo KouunyectBo Hroro
HeleJIbHBIX YaCcOB yueOHBIX HelelIb 3a yuyeOHbIil
rog
7 kyacc I'eomeTpus 2 34 68
8 kiacc I'eomeTpus 2 34 68
9 kiacc I'eomeTpus 2 34 68

Bcero 3a 3 roga peanuzaruu nporpammsl — 204 daca.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA YYEBHOI'O ITIPE/IMETA

(c yueTrom nporpaMm, BKJIIOYECHHBIX B CTPYKTYPY OCHOBHOMH 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus)

JIMYHOCTHBIE, METAITIPEJJMETHBIE U ITPEJIMETHBIE PE3YJbTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA



N3ydenue reomeTpun 006ecreynBaeT CAEAYIOUINE Pe3yIbTaThl OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM MPOrPaMMBI:
JIUYHOCMHbLE:

1. TOTOBHOCTh M CHOCOOHOCTH OOYYAIOMIMXCS K CAMOPA3BUTHIO M CaMOOOpPA30BAaHHIO HAa OCHOBE MOTHBAIMM K OOYYEHHUIO U TO3HAHUIO;
TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M MOCTPOCHHUIO JalibHEHIIeH MHINBUIYaIbHOM TpaeKTOpUU 00pa3oBaHus Ha 6a3e OPUEHTHUPOBKH B
Mupe npodeccuii U NpohecCHOHATBHBIX MPEANOYTCHUN, C YIETOM YCTOMUUBBIX TO3HABATEIILHBIX HHTEPECOB.

2. ChpopMHPOBaHHOCTH OTBETCTBEHHOT'O OTHOILIEHHS K YUCHHIO; YBAKUTEIBHOTO OTHOIIECHUS K TPYAY.

3. CdopMHpPOBaHHOCTH IEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH W OOLIECTBEHHOU
MIPaKTUKHU, YIUTHIBAIOLIETO COLUATBHOE, KYJIbTYPHOE, I3bIKOBOE, TyXOBHOE MHOT000Opa3re COBPEMEHHOIO MUpa.

4. Oco3HaHHOE, YBAXKUTEIBHOE U 100pOKETATENbHOE OTHOLLIEHHUE K IPYrOMY YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHIO, KYJIBTYpE, SA3bIKY, BEPE,
Ipa)TaHCKOW MO3UIUU. ['OTOBHOCTH M CIIOCOOHOCTH BECTH JHUAJIOT C IPYTUMH JIFOJABMH U JOCTUTATh B HEM B3aMMOIIOHUMAaHHUS (HICHTHPHUKAIUS ceOs
KaK TIOJIHOTIPABHOTO CyOBEKTa OOIIeHHS, TOTOBHOCTh K KOHCTPYHPOBAaHHIO 00pa3a mapTHepa MO JHajiory, TOTOBHOCTh K KOHCTPYMPOBaHHUIO oOpasa
JOTYCTUMBIX CIIOCOOOB JIMAJIOTa, TOTOBHOCTh K KOHCTPYHPOBAHUIO MPOIECca JUAIOTa KaK KOHBEHIIMOHUPOBAHUSI HHTEPECOB, MPOIIEIYp, TOTOBHOCTh U
CIOCOOHOCTH K BEJCHUIO IEPETOBOPOB).

5. OCBOEHHOCTH COLMAIBHBIX HOPM, IIPABUJI IOBEJIEHUS, posiel U (OpM COLMATbHON KU3HU B TPYIIAX U COOOIIECTBAX.
6. ChopMHPOBaHHOCTH IIEHHOCTH 3/JOPOBOTO M O€30MaCHOTO 00pa3a KU3HH.

7. Pa3BUTOCTh 3CTETUUYECKOTO CO3HAHMSA 4epe3 OCBOCHUC XYAOXKCCTBCHHOT'O HACJICAUS HAPOIAOB Poccuu u MHpa, TBOp‘leCKOﬁ JACATCIIBHOCTH
OCTECTUYCCKOIr'0 XapakTepa (CHOC06HOCTB MMOHUMATb XYAOKCCTBCHHBLIC TPOU3ZBCACHUA, OCTCTHYCCKOC, OMOLMUMOHAJIBbHO-OHCHHOCTHOC BHUIACHUC
OKpYyXaromero Mwupa, CIIOCOOHOCTE K OSMOIHWOHAJIIBHO-IICHHOCTHOMY OCBOCHHIO MHPA, CAMOBBIPAXKCHHUIO W OPHUCHTAIIMM B XYHOOXKCCTBCHHOM U
HPAaBCTBCHHOM IPOCTPAHCTBE KYJIBbTYPBI, YBAXKXCHUC K HCTOPUU KYJIBTYPhI CBOCTO OTCLIGCTBa, BI)Ipa}KeHHOI\/JI B TOM YHCJIC B MOHUMAaHHWU KpPaCOTbI
YCJIO0BCKA, HOTpe6HOCTB B O6I.H€HI/II/I C XYIOOXCCTBCHHBIMU IIPOU3BCACHUAMU, C(i)OpMI/IpOBaHHOCTB AKTHUBHOI'O OTHOWIICHUSA K TpaJulusiM
XyI[O)KCCTBCHHOﬁ KYJIbTYPhbI KaK CMLICHOBOﬁ, 3CTETUYECKOM U IMIYHOCTHO-3HAYNMOM I_[CHHOCTI/I).

8. CpopMHUpOBaHHOCTH OCHOB SKOJIOTHUECKOU KYJIbTYPHI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO SKOJOTUYECKOTO MBITTUICHUSI.

Memanpeomemnbvie.



Me)Kﬂpe,IIMeTHbIe MNOHATUSA

OOyyaroniuecs yCOBEpUICHCTBYIOT NMPUOOPETEHHbIE HA MEPBOM YPOBHE HABBIKH PadoThl ¢ MHpopManuei 1 nononHaAT ux. OHU CMOTYT
paboTaTh ¢ TekcTaMu, MpeoOpa30BBIBATh U HHTEPIIPETUPOBATH COACPIKAILYIOCS B HUX MH(OPMALIMIO, B TOM YHCIIE:

* CUCTEMaTU3UPOBaTh, COINOCTABJIATh, aHAIM3HPOBATh, 0000IIATH ¥ WHTEPIPETHPOBATH HHMOPMAIMIO, COJCPXKAIIYIOCS B TOTOBBIX
MH(pOPMAIMOHHBIX 00BEKTAX;

* BBIJICJIATh TJIABHYIO M HM30BITOYHYIO MH(OPMAIHIO, BBIOIHSATH CMBICIIOBOE CBEPTHIBAHHE BBHIICICHHBIX (PAKTOB, MBICICH; MPEICTABIATH
nH(pOpMaIHIO B CKATOW CIIOBECHOH (opMe (B BHJIC TUTAHA WIJIM TE€3UCOB) M B HATJISAIHO-CUMBOJIMYECKON hopme (B BuIe TaOIHIl, Tpa@UIeCKUX CXeM U
JMarpaMm, KapT MOHITUH — KOHIENTYaJIbHBIX THarpaMM, OTIOPHBIX KOHCIIEKTOR);

¢ 3aII0JIHATH U OOIIOJIHATH Ta6J'II/IIIBI, CXCMbI, JUarpaMmbl, TCKCTHI.

OOyuatonriecss NPHOOPETYT ONBIT NMPOEKTHOH JeSITeJILHOCTH Kak 0co00il (opMbel y4eOHON pPabOTHI, CIIOCOOCTBYIOIIEH BOCHHTAHHUIO
CaMOCTOATCIIbHOCTH, HHUITUATUBHOCTHU, OTBETCTBCHHOCTH, ITOBBINICHUIO MOTHBAaIllUU U 3(1)(1)GKTI/IBHOCTI/I yqe6H0i/’I ACATCIIBHOCTH, B XOAC pcain3alluu
MCXOJ/IHOTO 3aMbICia Ha MPAKTHYECKOM YPOBHE OBJIA/ICIOT YMEHUEM BBHIOMPATH aJCKBATHBIC CTOAIICH 3aJade CpeACTBa, MPUHUMATH PEUICHUS, B TOM
quciae U B CUTyauusax Heonpeaein€HHocTH. OHM HOJIy4aT BO3MOXHOCTb Pa3BUTh CIIOCOOHOCTh K pa3pabOTKe HECKOJIbKUX BAapUaHTOB PELICHUH, K
MIOUCKY HECTaHJAPTHBIX PEIlIeHUH, MOUCKY U OCYILECTBICHUIO Hanuboee NpUeMIIEMOro PELIeHHUS.

B coorBerctBun ®I'OC OOO BBIAENAIOTCS TPU TPYMNIbl YHUBEPCAIbHBIX Yy4YeOHBIX JAEUCTBUIl: peryisTUBHBIE, IO3HABaTENIbHBIE,
KOMMYHHUKATHBHBIE.

Perynstusubie YY ]|

1. VYMeHue caMOCTOATENHHO OMpEACNATh I OOy4YeHHUs, CTaBUTh W (OPMYIUPOBaTH HOBBIE 3a7aud B ydyeOe M IO3HaBaTEIbHOU
NeSITeTbHOCTH, Pa3BUBATh MOTUBHI M MHTEPECHI CBOEH MO3HABATEIHLHOMN ACITEIbHOCTA. O0yUatOmUiCs CMOKET:
® AHAIM3UPOBATH CYIIECTBYIOILIUE U IJIAHUPOBATH Oyaylire oOpa3oBaTelbHBIE PE3YIIbTATHI,
UICHTHQHUIIIPOBATH COOCTBEHHBIE MPOOIEMBI U ONPEAETATH TTIaBHYIO MPoOIeMy;
BBIIBUTATh BEPCUH PEIICHUs TPOOJIEMBbI, (DOPMYITHPOBATH TUTIOTE3bI, IPEBOCXUIIATH KOHEYHBIN Pe3yNbTaT;
CTaBUTH LIEJb ACITETLHOCTH Ha OCHOBE OMPEIEIICHHON MPOOIEMBI U CYIIECTBYIOIIUX BO3MOKHOCTEH;
dhopmynupoBaTh yu4eOHBIC 3a/1a91 KaK MIArd JTOCTHKEHUS TTOCTABICHHON 1IN JACSTEIHbHOCTH,
000CHOBBIBATH IIEJIEBBIE OPUEHTUPHI U MPUOPHUTETHI CChUTKAMHU Ha IIEHHOCTH, yKa3biBasg U 00OCHOBBIBAS JJOTHYECKYIO MOCIIEIOBATEILHOCTh

mraros.
2. YMeHHe CaMOCTOSTEIIBHO IJIaHUPOBATL IIYTU JOCTUKCHHUA ueneﬁ, B TOM HYHUCIIC AJIBTCPHATHBHBIC, OCO3HAHHO BBI6I/IpaTB HanOoJee



3¢ deKTUBHBIE CITOCOOBI peIIeH s YUeOHBIX U MO3HABATENbHBIX 3a/1a4. OOyUaromuicss CMOXET:

® OIpeaesATh HEOOXOAUMBbIE IeHiCTBHE(s]) B COOTBETCTBUM € y4eOHOW U MO3HABATEIbHON 3a7aueil U COCTABIIAThH AJITOPUTM UX BBIIIOJIHEHHUS;

e 000OCHOBBIBATh M OCYILIECTBIIATH BBIOOP Harbosee 3eKTUBHBIX CIIOCOOOB pelIeHUs] yYeOHbIX U TO3HABATENIbHBIX 33/1a4;

® OIIpeaeIATh/HaX0UTh, B TOM YHCIIE U3 IPEAJIOKEHHBIX BAPUAHTOB, YCIOBUS /IS BHIIIOJIHEHUS Y4eOHON U 1103HABaTEIbHOM 3a/1a4H;

® BBICTpaWBaTh KM3HCHHbIC IUIAHBI HAa KPAaTKOCPOYHOE Oyayliee (3asBIATH IIEJICBbIE OPUEHTHPBI, CTAaBUTh aJCKBaTHbIE UM 3a1add H
npeJuiarath ACUCTBHS, yKa3biBas 1 0OOCHOBBIBAS JIOTHUECKYIO MTOCIIEI0BATEIBHOCTD LI1aroB);

e BBIOMPATH U3 MIPEUIOKEHHBIX BAPUAHTOB U CAMOCTOSTENILHO UCKATh CPEJICTBA/PECYPCHI ISl PELICHUS 3aJa4i/AOCTHKEHHS LIeNH;

® COCTAaBJIATH IJIaH PELEHUsI TPOOIEMBbI (BBIIOIHEHUS IPOEKTA, IPOBEICHHS UCCIIEAOBAHMS);

® OIIpeaeIATh NOTEHIUAIbHbIE 3aTPYAHEHUS NP peILICHUH y4eOHOM 1 I03HaBaTeNbHON 3a7jauil U HAXOAUTh CPEJICTBA JUIsSl UX YCTPAHEHUS;

® OIIMCBIBAaTh CBOM OMBIT, OHOPMIISISL €ro Ui NepeAayu IpYrUM JIIOASM B BUJE TEXHOJIOTUU PEIICHUs MPAaKTUYECKUX 3a/1ad ONpeeIeHHOro
KJiacca;

® TUIAHMPOBATH U KOPPEKTUPOBATH CBOIO HHIMBHUAYAJIHHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.

3. YMeHHMe COOTHOCHUTh CBOM JCWCTBUS C IJIAHUPYEMBIMH pe3yJbTaTaMH, OCYLIECTBIATh KOHTPOJb CBOEH JEATENILHOCTH B Ipoliecce
JOCTUKEHUSI Pe3yibTaTa, ONpPENeNsITh CIOCOObI AEUCTBUN B paMKaX IMPEAJIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTUPOBATh CBOU JCHCTBUS B
COOTBETCTBHUHM € U3MEHsoILelics cuTyanueid. OOyyaromuncss CMOXeT:

® OIPEIeNsATh COBMECTHO C IEAaroroM M CBEPCTHUKAMHM KPUTEPHH IUIAHUPYEMBIX pE3YJIbTaTOB M KPUTEPHH OLEHKHA CBOCH y4eOHOI
NeSTEeTbHOCTH;

® CHUCTEMaTHU3UPOBATH (B TOM YMCJE BEIOMPATh MIPUOPUTETHBIE) KPUTEPUH IJIAHUPYEMBIX PE3YJIbTATOB U OLIEHKU CBOEH 1EATEIbHOCTH;

e 0oTOMpaThb WHCTPYMEHTBl JJIs OLEHHBAHHUS CBOEH JEATENbHOCTH, OCYLIECTBISATh CAaMOKOHTPOJb CBOEH JEATEIBbHOCTHM B paMKax
NPEUIOKEHHBIX YCIOBUN U TpeOOBaHMIA;

® OIICHUBAThH CBOIO JIEATEIHHOCTD, APTYMEHTHPYS PUIHHBI JOCTH)KEHUS HITH OTCYTCTBUS TUIAHUPYEMOTO Pe3ysIbTara;

® HaXOIUTh JIOCTaTOYHBIE CPEACTBA ISl BHITIOJTHEHHUS! YUEOHBIX NEHCTBUI B M3MEHSIONICHCS CUTYAIlMH W/UIIU TIPU OTCYTCTBUH TUIAHUPYEMOTO
pe3yJbTarta;

e paboTas 1O CBOEMY IJIaHy, BHOCUTb KOPPEKTHUBBI B TEKYILIYIO AEATEIbHOCTh HAa OCHOBE aHAJIM3a M3MEHEHMH CUTyallUu NIl MOJyYeHMS
3aITAaHMPOBAHHBIX XapaKTEPUCTHK MPOAYKTa/pe3yinbTaTa,

® YCTaHaBIMBATh CBS3b MEXKIY NOJYYCHHBIMU XapaKTEPUCTUKAMH MPOIYKTA U XapaKTEePUCTUKAMU Mpoliecca AATEIbHOCTU U TI0 3aBEPILEHUH
JesITeIbHOCTH MPeJIaraTh H3MEHEHUE XapaKTePUCTHK Mpoliecca /Ui NOTYUYeHUs yIyUIIEHHbIX XapaKTepUCTHUK MTPOIYKTa;

® CBEpATH CBOM JICHCTBHSA C IEJBIO H, TIPU HEOOXOJMMOCTH, UCTIPABIIATH OITHOKH CAMOCTOSTEIIEHO.

4. 'YMeHue OlleHMBATh [IPaBUIILHOCTh BBIITOJIHEHUS y4eOHOM 3a/1aun, COOCTBEHHBIE BOZMOXKHOCTH €€ perieHusi. OOydaromuics CMOKeT:

® OIpEeaeNsATh KPUTEPUHU MPABIIIBHOCTU (KOPPEKTHOCTH) BBIIIOJIHEHHSI yueOHO 3a/1auu;

® aHAJIM3UPOBATh U OOOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTApHUs AJIs BHIIIOJHEHUs yuyeOHOM 3ajauu;

e CBOOOJHO IMOJIb30BaThCA BBIPAOOTAHHBIMH KPUTEPUSIMU OLICHKM M CAMOOLEHKH, MCXOJS W3 LENM M HMMEIOUIMXCS CPEACTB, pa3iuyas
pe3ybTaT U CriocoObl IeHCTBUIA;

® OIICHUBATh MPOIYKT CBOEH JEATENBHOCTH IO 3aJaHHBIM W/MJIM CAMOCTOSITENIBHO OIPENENICHHBIM KPUTEPUSIM B COOTBETCTBHU C IEIBIO



ACATCIIBHOCTH,

pecypcos;

00OCHOBEBIBATH JOCTHXXUMOCTDh 1L CIN BBI6paHHI>IM crmocoOOM Ha OCHOBE OLICHKK CBOUX BHYTPCHHHX PECYPCOB M JOCTYIIHBIX BHCIITHHUX

(uKCUpPOBATh U aHATU3UPOBATH JMHAMUKY COOCTBEHHBIX 00pa30BaTEeNbHBIX PE3YIbTATOB.

5. Brmagenme ocHOBaMH CaMOKOHTPOJS, CAMOOIICHKH, TMPUHSATHS PEHICHUH ¥ OCYIIECTBICHHS OCO3HAHHOTO BBIOOpa B y4eOHOU U
Mmo3HaBaTeIbHON. O0yUYaOIUIAC CMOKET:

Ha6JIIOZ[aTB 1 aHAJIM3UPOBATH CO6CTB€HHyIO y‘-IC6Hy10 " NIO3HABATCIIbHYIO JACATCIBbHOCTD U ACATCIIBHOCTD APYIrUX 06yqa10mnx051 B IIponecce

B3aMMOIIPOBEPKHU,

COOTHOCHTH PEalIbHbIC U INIAHUPYEMbIE PE3YJIbTaThl HHIUBUAYATbHONW 00pa30BaTEIbHON ACATEIIEHOCTH U JIeNIaTh BHIBOJIBL;

IIPUHUMATD PEIlIEHUE B yYEOHON CUTYyallui U HECTH 32 HETO OTBETCTBEHHOCTB;

CaMOCTOSITENTFHO OTIPENENATh IPUIMHBI CBOETO yCIIeXa WM HEYCIeXa M HaXOAUTh CIIOCOOBI BBIXOA U3 CUTYAIluH HEYCIeXa;
PETPOCHEKTUBHO OIPENEATh, KaKue NEHCTBUS IO PEIICHHI0 Y4eOHOH 3ajjaud WiIu mapaMeTpbl 3THX JCHCTBUI MPUBEIU K IOJYYEHHUIO

HMMEIOIIETOCS TPOYKTa y4eOHOM eI TeIbHOCTH;

ACMOHCTPHUPOBATH IPUEMBI PCryJIAINN HCI/IXO(bI/ISI/IOJ'IOFI/ILICCKI/IX/ OMOIIMOHAJIbHBIX COCTOSIHUH I AOCTHXKCHUA 3(1)(1)6KT3 YCIIOKOCHU A

(ycTpaHeHUs SMOLMOHAIBHON HampshkeHHOCTH), 3(hdekTa BoccTaHOBIeHUs (ocinabieHUs NPOSBICHUN yToMieHHs), 3¢hdekTa aKTHBU3ALUU
(TIOBBITIICHUS TICUXO(U3HOIOTHYECKON PEaKTUBHOCTH).

Tunosble 321241 10 (POPMUPOBAHUIO PEryIATUBHBIX 1CHCTBHMA:

® Ha IJIAHUPOBAHHUE;

Ha OPUEHTHPOBKY B CUTYallUH;
Ha IIPOTHO3UPOBAHHUE;

Ha IIeJICN0JIaraHue;

Ha NMPUHSITHE PEIICHUS;

Ha CAMOKOHTPOJIb.

ITo3znaBartenbHbIE YY [

6. VYMmeHume ompenensTh TMOHSTHSA, CO3/1aBaTh OOOOIICHWS, YCTaHABIMBATH AHAIOTHH, KIACCH(PUIIMPOBATH, CaMOCTOSATENHHO BBHIOMPATH
OCHOBAHHUS U KPUTEPUHU AJIS KIacCU(UKAIMK, YCTaHABJINBAaTh MPUYUHHO-CIEICTBEHHBIE CBSA3M, CTPOUTH JOIMYECKOE PACCYXkJIEHUE, YMO3AKIIOUEHNE
(MHIYKTUBHOE, J€TyKTUBHOE, [0 aHAJIOTUH) U JeNaTh BBIBObL. O0yJaromuics CMOXKET:

HO,Z[6I/IpaTL CJIOBA, COIMOAYNHCHHBIC KIITFOUYECBOMY CJIOBY, OIIPCACIIAIOIINEC €TI0 ITPU3HAKU U CBOﬁCTBa;
BBICTPAanBaTh JIOTUYCCKYIO LNCIIOUKY, COCTOAIIYIO U3 KIIFOUCBOI'O CJI0OBA U COITIOAYUHCHHBIX €EMY CJIOB;
BBIACIIATD O6I.I.[PII>1 MMPU3HAK IBYX WJIN HCCKOJIBKUX MMPEAMCTOB HIIN SIBJICHUM B OOBSICHSTDH UX CXOJICTBO,



e O0BEOUHATH MPEAMETHl M SBJICHHUS B TPYMIBI 10 ONPEACICHHBIM IpPU3HAKaM, CPaBHUBATh, KiaccuuuupoBaTh W 0000maTh (akThl U
SIBIICHHS,

® BBIICTATH SIBJICHHUE U3 OOILIEro psjia APYTUX SIBICHUM;

® OMpeensiTh 00CTOSTENBCTBA, KOTOPHIE MPEANISCTBOBAIN BO3HHUKHOBEHHIO CBS3H MEXKIY SIBICHUSIMHU, U3 3TUX OOCTOATENHCTB BBIICISTH
OIIpeIeIIAIONINE, CIOCOOHBIE ObITh MPUYMHOMN JTAHHOTO SIBIICHUS, BBISIBIIATH IPUYUHBI U CIICICTBUS SIBIICHUI;

® CTPOUTH PACCYXKACHHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT YaCTHBIX SIBJICHUM K OOLIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKJCHHE Ha OCHOBE CPAaBHEHHUS MIPEIMETOB U SBJICHUH, BBIEISISI IPU 3TOM OOIINE MTPU3HAKY;

® u3Jararh MOJy4YEeHHYIO HH(POPMAIINIO, UHTEPIPETUPYS €€ B KOHTEKCTE pelacMoi 3a/1auu;

® CaMOCTOSITENIbHO YKa3blBaTh Ha MHGOpPMAIUIO, HYKJIAIOUIYIOCS B IPOBEPKE, Mpeajgaratb U MNPUMEHSTh CIOCO0 MPOBEPKU JAOCTOBEPHOCTH
nHpopManuu;

e BepOaATU30BaTh YMOIMOHAIBHOE BIIEYATICHNE, OKa3aHHOE Ha HEr0 HCTOYHHKOM;

® OOBSCHATH SIBJICHHUS, TPOLECCHl, CBS3M W OTHOIICHHS, BBIBISEMBIE B XOJI€ ITIO3HABATENLHOW W HCCIIEIOBATEIBCKOW IESATEIHLHOCTH
(mpuBOAUTH OOBACHEHUE C U3MEHEHHEM (DOPMBI IPEICTABICHUS; OOBACHATD, ACTATH3UPYS I 0000111as1; OOBSCHATH C 33/1aHHOM TOUKH 3PEHUS);

® BBIABIATH U HA3bIBATh MPUYMUHBI COOBITHUS, SBJICHHS, B TOM YHCIIEC BO3MOXHBIE /HanOoee BEPOSTHBIC MPHYUHBI, BOSMOKHBIEC TIOCIIECTBHS
3aJJaHHOU NMPUYUHBI, CAMOCTOSATEIBHO OCYIIECTBIISISI IPHYUHHO-CIICICTBEHHBIN aHAIN3;

e JenaTh BBIBOJ HAa OCHOBE KPUTHUECKOTO aHallM3a Pa3HBIX TOYEK 3pPEHHUs, MOATBEP>KIaTh BBIBOJ COOCTBEHHOW apryMeHTaluend Win
CaMOCTOSITENTLHO MOJTYYEHHBIMU TaHHBIMH.

7. YMeHue cozgaBaTh, IPUMEHSTH U MPEOOPA3OBBIBATH 3HAKKM M CHMBOJIBI, MOJEIH M CXEMBI JUIsl PEHICHUs y4eOHBIX M MO3HABATEIbHBIX
3aja4d. O0yyaromuics CMOXeT:

e 0003HAaYaTh CUMBOJIOM M 3HAKOM TIPEIMET H/WUJIH SBIICHHE;
OTIPEIENIATH JIOTUYECKHE CBSI3U MEXKIY MPEIMETaMH W/WIIH SBJICHUSMH, 0003HAYATh TAHHBIE JIOTHYECKUE CBSI3M C TIOMOIIBIO 3HAKOB B CXEME;
CO03/1aBaTh a0CTPAKTHBIN UK peabHbIil 00pa3 MpeaMeTa U/ Ui SIBICHHUS;
CTPOUTH MOJIENIH/CXEMY Ha OCHOBE YCJIOBHUH 3aJja4il H/WIH CTIOc00a €€ pelieHus;

® (CO3JaBaThb Bep6aHBHLIC, BCIICCTBCHHBIC U I/IH(I)OpMaI_[I/IOHHBIe MOZACIIN C BBIACICHUEM CYHICCTBCHHBIX XapaKTCPUCTHUK 00BeKTa AJIA
OIIPECACIICHUA criocoba pemcHus 3a1a4 B COOTBETCTBHUU C CHTyaHHeﬁ;

e 1peoOpa3oBbIBATH MOJIEIIHU C IIEJIbIO BBISBIEHUS OOIIMX 3aKOHOB, ONPEIEIISIONINX JaHHYIO IPEIMETHYIO 00J1acTbh;

® [IEPEeBOJUTH CJIOXKHYIO IO COCTaBy (MHOrOAacleKkTHYIo) HH(OpMalui u3 rpaduyueckoro uian (Gopmaan3oBaHHOTO (CHMBOJIBHOTO)
MIPEACTABJICHUS B TEKCTOBOE, M1 HA00OPOT;

® CTPOUTH CXEMY, AITOPUTM JCHCTBUS, UCTIPABISATH WM BOCCTAHABIMBATH HEM3BECTHBIN paHee aJrOpPUTM Ha OCHOBE MMEIOIETOCs 3HAHUS 00
00BEKTE, K KOTOPOMY MPUMEHSIETCSI alITOPUTM;

® CTPOUTH JIOKA3aTeILCTBO: MPSAMOE, KOCBEHHOE, OT ITPOTHBHOTO;

® aHATM3UPOBATH/pe(IIEKCUPOBATH OMBIT Pa3pabOTKH U peain3alii y9eOHOTO MPOEKTa, UCCIAEA0BaHUS (TEOPETUUECKOT0, SMITMPUIECKOT0) Ha
OCHOBE TPEIOKEHHON TIPOOIEMHOM CUTYyallU, TOCTABIICHHON IEJIM W/WJIH 33/IaHHBIX KPUTEPUEB OIIEHKH MPOIYKTa/pe3yabTaTa.

8. CwmpicinoBoe ureHne. OOyJarOIIUNCS CMOXKET:



e HaXOJUTh B TEKCTE TPeOYeMyr0 HHPOPMAITHIO (B COOTBETCTBHH C IEJIIMH CBOCH JICSITEILHOCTH);

® OpPHUEHTHUPOBATHCS B COJCPIKAHUH TEKCTA, TOHUMATh [IEJIOCTHBIN CMBICI TEKCTa, CTPYKTYPHPOBATH TEKCT;

e YCTaHABIIMBATH B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITHIA, SIBJICHUIA, TPOLIECCOB;

® PE3IOMHPOBATH IIIABHYIO HJICIO TEKCTa,

e peoOpa3oBBIBATE TEKCT, KIIEPEBO» €ro B JAPYI'YIO MOJAIbHOCTH, HHTEPIPETUPOBATH TEKCT (XYI0KECTBEHHBIM W HEXYI0XKECTBEHHBIA —
y4eOHBIH, HayYHO-TIOMYJISPHBINA, HH(GOPMAIMOHHBIH, TekcT non-fiction);

e KPUTHYECKH OICHUBATH COJCpIKaHue U GOpMy TEKCTa.

9. ®opmupOBaHWE W Pa3BUTHE DKOJOTMYECKOTO MBIIUICHHS, YMEHHE MMPUMEHSTH €r0 B IMO3HABATEILHON, KOMMYHHKATHBHOM, COIMATBHOM
NPaKTHKE U TPOPECCHOHANBHOM opreHTali. OOYYarOIIUiCs CMOXKET:

® OMpECIATH CBOE OTHOIICHHE K IPUPOIHON Cpe/Ie;

® aHAIM3UPOBATH BIUSHUE SKOJOTHUECKUX (PAKTOPOB Ha Cpey OOMTAHUS KUBBIX OPTaHU3MOB;

e [IPOBOJUTH IPUYNHHBINA  BEPOSTHOCTHBIN aHAIM3 SKOJOIMYECKUX CUTYAIIUiA,

e [IPOTHO3MPOBATh M3MEHEHHSI CHTYAIlMH [IPU CMEHE JIEHCTBHUS OJHOTO (haKTopa Ha JeicTBHE Apyroro GakTopa;

® PacCIpOCTPaHATH KOJOIMYECKHE 3HAHMUS U yU4aCTBOBATh B MPAKTHUYECKHUX JIEIaX 0 3AIUTE OKPYKAIOIIEH CPEIIBI;

e BBHIPAXKaTh CBOE OTHOIIECHHE K MIPUPOJIE YePe3 PUCYHKHU, COUNHEHHS, MOJIEIIH, IIPOCKTHBIE PaOOTHI.

10. Pa3BuTHe MOTHBALMK K OBJIAJCHHIO KYJIbTYPOW aKTHBHOI'O HCIIOJIb30BAHHUS CIIOBApEd M JIPYTUX IOMCKOBBIX cHCTeM. OOydaromuiics

CMOXKCT:

® OIpeacsATh HCO6XOJII/IMBIC KIIFOYCBBIC ITOMCKOBBIC CJIOBA U 3aIIPOCHI;

® OCYHICCTBJIATH B3aUMOJECHCTBHUE C SJICKTPOHHBIMHA IMTONUCKOBBIMU CUCTCMAMH, CJIIOBAPAMU;

L4 (I)OpMI/IpOBaTB MHOKECTBCHHYIO BLI60pKy N3 IMOUCKOBLIX HCTOYHUKOB JIJIA O6’LCKTI/IBI/I33HI/II/I PE3YyJIbTATOB IIOHUCKA,
® COOTHOCHUTH IMMOJTYUYCHHBIC PC3YJIbTATHI IIOUCKA CO CBOEM JeSITEIbHOCTHIO.

Tunosble 327241 10 (POPMUPOBAHNIO TO3HABATEIbHBIX AeHCTBUI:
® [IPOEKTHI HA BBICTPAaUBAHKE CTPATETMH IIOUCKA PELICHUs 3a]1ay;
® 33/1a4M Ha CEpPHUALUIO, CPAaBHEHHUE, OLICHUBAHHUE;
® [IPOBEACHUE SIMIUPHUYECKOTO HCCIIETOBAHNS;
® [IPOBEJCHUE TEOPETUYECKOTO UCCIEAOBAHUS;
® CMBICIIOBOE YTEHHE.

IIpoekTsIi:

7 KJIacC
1. TpeyronbHUKH BOKPYT Hac.
2.  Enununs! usmepenus. Vi3MepurenbHble HHCTPYMEHTHI.



8 kiacce

1. MHoroyronsHukH Ha pemi€tke. @opmyiia [Iuka.
2. Teopema I[Tudaropa. «ITudaropopa Tpoiika.
9 kaace
1. Teopemsr UeBbl 1 Menenas.
2. DopmyIbl TUIOHIAIeH PA3IMYHBIX Y€THIPEXYTrOJIbHUKOB.

q)OpMI)I opraHnu3anvun y‘-IC6H0-I/ICCJ'I€IlOBaT€JIBCKOI71 ACATCIIBHOCTH Ha YPOUYHBIX 3aHATUAX MOI'YT OBITH CJICAYIOIUMU:

. YPOK-HCCIIEJOBAHUE, YPOK-Ta00paTOpHsi, YPOK-TBOPUECKUI OTUET, YPOK M300pETaTeIbCTBA, YPOK «Y IMBUTEIHLHOE PAAOM», YPOK — pacckas
00 Y4EHBIX, YPOK — 3alllUTa HCCIEI0BATEIbCKUX IPOEKTOB, YPOK — IKCIEPTH3a, YPOK «IlaTeHT Ha OTKpPBITHEY», YPOK OTKPBITHIX MBICIIEH;

o y4eOHBI 3KCHEPUMEHT, KOTOPbIM MO3BOJIIET OPraHM30BaTh OCBOCHHE TaKUX OJJIEMEHTOB HCCIIEIOBATEIbCKON JIESTEbHOCTH, Kak
IUTAaHUPOBAHUE U ITPOBEJCHHUE dKCIIEpUMEHTA, 00pabOTKa U aHAJIU3 €ro Pe3yIbTaToB;

o JIOMaIllHee 3aJaHhe MCCIIeI0BATENbCKOI0 XapakTepa MOXKeET coueTaTh B ce0e pa3sHooOpa3Hble BU/IbI, IPHUEM MTO3BOJISET IPOBECTH yueOHOE

HUCCIICAOBAHUEC, NOCTATOYHO NPOTAKCHHOC BO BPCMCHU.

KommyHukatusubie YY /|

7 YMeHue opraHu3oBBIBaTh Yy4EOHOE COTPYAHMYECTBO M COBMECTHYIO JAESITEIBHOCTh C YYUTENEM M CBEPCTHHKaMH; paboTaTh
WHMBUYAIbHO W B TpYIIeE: HaXoAuTh oOliee pelieHHe U paspeniath KOH(MIMKTHI HA OCHOBE COTJIACOBAHMS IO3MLUN M ydeTa HHTEPECOB;
(dbopMynMpoBaTh, apryMEHTUPOBATh U OTCTauBaTh CBO€ MHEHHE. OOy4JaroIuicss CMOXKET:

— ONpPEIENsITh BO3MOXHBIE POJIM B COBMECTHON JEATENBHOCTH;

— WrpaTh ONPEIEIIEHHYIO POJIb B COBMECTHOM €ATEIbHOCTH;

— MpUHUMATh MO3UIUI0 cOOeceTHUKA, MOHUMAs IO3ULHUI0 JAPYroro, pa3jinyaTb B €ro pedd: MHEHUEe (TOYKY 3pEeHusi), JO0Ka3aTesIbCTBO
(aprymenTsl), GakThl; THIIOTE3bI, aKCHOMBI, TEOPUH;

— OIpenessATh CBOM JCWCTBUS U JeHCTBUS MapTHEPa, KOTOPHIE CIIOCOOCTBOBAU MITH MPETATCTBOBAIM MPOAYKTUBHOW KOMMYHHUKAIIUH;

— CTpPOMTbH NO3UTHBHBIE OTHOILICHUS B IIpoliecce YUeOHO! U MO3HABATEIbHOMN IEATEIbHOCTH;



— KOPPEKTHO U apryMEHTHUPOBAHHO OTCTaWBATh CBOIO TOYKY 3PEHUsS, B JUCKYCCHU YMETh BBIIBUTATh KOHTPAPTyMEHTHI, TiepedpazupoBarhb
CBOIO MBICITh (BJIaJI€HUE MEXaHU3MOM DKBHUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPHU3HABaTh OMIMOOYHOCTH CBOETO MHEHHS (€CIM OHO TaKOBO) U
KOPPEKTUPOBATh €T0;

— Mpeaiarath aJbTePHATUBHOE PEIICHUE B KOH(PIMKTHON CUTYaIUH;

— BBIICIATH OOIIYIO TOYKY 3PEHUS B TUCKYCCHUU;

— JIOTOBapHMBAThCS O MPABHJIAX U BOIPOCAX JIs OOCYKIACHHUS B COOTBETCTBUH C TIOCTABJICHHOM Mepe] TPYNION 3a1a4uei;

— OpraHu30BBIBaTh y4eOHOE B3aUMOJICHCTBHE B TPYIIE (ONMPEACISITh OOIIKE EeH, pacpeaAcsIaTh POJIH, JOTOBAPUBATHCSA APYT C APYIOM U T.
1.);

YCTPaHATh B PaMKax JUajiora pa3pbhiBbl B KOMMYHHKAIIMH, 00YCIOBICHHBIE HETIOHMMAaHUEM/HETIPHSTHEM CO CTOPOHBI COOECEHHKA 3a1auH,
(bopMBI WK COAEpIKaHUS THAIIOTA.

8 YMeHHe OCO3HAHHO HCIIOJIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBMM C 3aJadyed KOMMYHHKALMM Il BBIPA)KEHHS CBOMX UYBCTB,
MbICIIEl W MOTpeOHOCTEH JUIsl IUIAHUPOBAHUS M PEryJSUUU CBOCH AESITENbHOCTH; BIIAJEHUE YCTHOM M MHCbMEHHOM PEUbl0, MOHOJIOTMYECKOM
KOHTEKCTHOU peubto. OOyJaronuiicss CMOXKeT:

® OIpENeINsATh 331a4y KOMMYHHKAIIMKA U B COOTBETCTBUU C HEH OTOMPATh PEUYEBHIC CPEICTBA,

OTOMpaTh U UCIIOJIB30BaTh PEUEBBIC CPEACTBA B MPOIIECCE KOMMYHUKALIUU C APYTUMHE JIIOABMH (IMAJIOT B TIape, B MAJIOH rpymIe U T. 1.);
IIPEJCTABIATh B YCTHOW MIJIM IMCbMEHHOU (hopMe pa3BepHYTHIN M1aH COOCTBEHHON AEATENbHOCTH;

co0Jr0JaTh HOPMBbI TyOJIMYHOM peun, perjaaMeHT B MOHOJIOTe U IMCKYCCUU B COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a1ayeif;
BBICKa3bIBaTh 1 00OCHOBBIBATH MHEHUE (CYXKIECHUE) U 3allpalllMBaTh MHEHHUE MapTHEPa B paMKax JMajora;

IPUHUMATh PELICHHE B XO/I€ AUAI0ra U COTJIacoBBIBATh €0 ¢ COOECETHUKOM;

CO3/1aBaTh NMMCbMEHHBIE «KJIUIIMPOBAHHBIE» U OPUTHHAIIBHBIE TEKCTHI C UCIIOJIb30BAaHMEM HEOOXOIUMBIX PEUEBBIX CPEJICTB;
HCIOJIb30BaTh BepOalibHbIE CPE/ICTBA (CPEICTBA JJOTHUECKOM CBSA3M) /ISl BBIAETICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIICHUS;
HCII0JIb30BaTh HeBepOaIbHbIE CPECTBA UM HATJISAHbIE MaTepUalIbl, IOATOTOBIEHHBIE/OTOOPAHHBIE 1101 PYKOBOACTBOM YUUTES;

e Jle]aTh OLICHOYHBIM BBIBOJ O JOCTHMIKEHUM LEIM KOMMYHHMKALlMM HETOCPEACTBEHHO IOCIIE 3aBEPIICHUS KOMMYHUKATHBHOIO KOHTAKTa H
00OCHOBBIBATb €TO.

9 ®dopmupoBaHHe M Pa3BUTHE KOMIETEHTHOCTH B 00JaCTH MCIOJIb30BaHUA HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTMH (Jaynee —
HKT). O0Oyuaromuiicsi CMOXKeT:

e [IeJICHANPABIEHHO MCKAaTh U MCIOJIb30BaTh MH(OPMAIIMOHHBIE PECYpChl, HEOOXOIUMBIE Il peIIeHUs] y4eOHBIX U MPaKTHYECKHX 3a/au C
nomotbto cpencts MKT;

e BbHIOMpaTh, CTPOUTH U MCIIOJIB30BATh aJIEKBAaTHYI0 MH(DOPMALIMOHHYIO MOJENb Ul NepeJaud CBOUX MBICIEH CpeiCcTBaMH €CTECTBEHHBIX U
(opMabHBIX SI3IKOB B COOTBETCTBUHU C YCIOBUSIMH KOMMYHUKALIUU;

® BBIJIEIATh MH(POPMAIIMOHHBIN acleKT 3a7a4uH, ONIEPUPOBATh JAHHBIMHU, UCIIOJIb30BaTh MOJIENb PELICHUS 3a/IauH;

® JICIIOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH (BKJIOYasi BEIOOP aJeKBATHBIX 3a/1a4€ MHCTPYMEHTAIBHBIX MPOTrPaMMHO-AIMAPATHBIX CPEACTB U
CEpBHCOB) JIsl pelieHus MH(OOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX y4EOHBIX 3a/ay, B TOM YHUCIJIE: BBIYHMCIEHUE, HAMCAHWE MUCEM, COYMHEHMH,



JIOKJIAJIOB, pedepaToB, CO3aHUE MPE3CHTAIUHN U Jp.;

® JCIIOJIB30BaTh HH(OPMAIIHIO C YIETOM STHUECKUX U TIPABOBBIX HOPM;

e cozmaBaTh WH(GOPMAIMOHHBIE PECYPChl PA3HOTO THIIA M JUIA Pa3HbIX ayJUTOpU, COOMOAAaTh MH(POPMAIMOHHYIO THTHEHY W IpaBHIIA
nH(pOpPMaMOHHOM 06€30MMaCHOCTH.

Tunosble 32124 M0 (OPMHUPOBAHUI0O KOMMYHUKATHBHBIX JIeCTBUIA
® Ha y4eT MO3UIINH MapTHEPa;
® Ha OpPraHU3allMIO U OCYIIECTBIECHUE COTPYAHUYECTBA;
e Hanepeaavy uH(GOpMalMU U 0TOOpaKEHHE MPEAMETHOTO COACPKAHMUS;
® TPEHUHTH KOMMYHHKATUBHBIX HABBIKOB;
® DOJIEBBIC UTPHI.

npeomemuule:

1) bopmupoBaHKe MpeACTaBICHHI 0 MATEMaTHKE KaK O METOJIC TIO3HAHMS ACHCTBUTEILHOCTH, TIO3BOJISIOIIEM OMKMCHIBATH M M3Y4aTh pealibHbBIC
IIPOLIECCHI U SIBJICHMS,;

2) pa3BUTHE YMEHHUI paboTaTh ¢ y4eOHBIM MAaTEMAaTHYECKHUM TEKCTOM (aHAIM3MPOBATh, M3BJICKATh HEOOXOAUMYIO HMH(OPMAIHUIO), TOYHO U
IPaMOTHO BBIpaKaTb CBOM MBICIM C MPUMEHEHHEM MaTeMaTHYeCKOW TEPMHHOJIOTUM WU CHMBOJIMKH, NMPOBOAMTH KIACCU(PHUKAIMM, JIOTHUUYECKUE
000CHOBaHUS, J0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKICHUM;

3) pa3BuTHE MPEACTABICHHUI O YKCIEC M YUCIOBBIX CHCTEMax OT HATYPAIbHBIX 0 JCHCTBHUTEIBHBIX YHCEN;, OBJAJCHHE HAaBBIKAMU YCTHBIX,
MMCbMEHHBIX, UHCTPYMEHTAJIbHBIX BHIYUCIICHHH;

3) oBNaJcHUE TEOMETPUUCCKAM SI3BIKOM; PAa3BUTHE YMEHHUS HCIOJB30BATH €0 Ul OMUCAHHS MPEIMETOB OKPYKAIOLIETO MHpA; pa3BHTHE
MIPOCTPAHCTBEHHBIX MPEJICTaBICHNUN, N300pa3UTEIbHBIX YMEHHH, HABBIKOB T€OMETPUUYECKUX ITOCTPOCHMI;

4) popmHpoBaHHE CHCTEMAaTHYECKHX 3HAHUI O IUIOCKUX (PUTYpax M MX CBOMCTBAX, MPEACTABICHHI O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TElax;
pa3BUTHE YMEHUN MOJEIMPOBAHUS pPEANbHBIX CHUTyallMil Ha S3bIKE TE€OMETPUH, HCCIIEIOBAaHUS IOCTPOEHHOW MOJENU C HCIOJIb30BaHUEM
reOMETPUUYECKUX TTOHATHUH;

5) oByasieHHe TMPOCTEUIIMMH CIIOCOOaMH TPEICTABICHUS W aHajiM3a CTATHCTHYCCKUX JaHHbBIX; (OPMHpOBAHHE MPEICTABICHUHA O
CTaTUCTHYECKUX 3aKOHOMEPHOCTSIX B pEalbHOM MHpPE M O Pa3IMYHBIX CIIOCOOAX MX M3YYEHHs, O MPOCTEHIINX BEPOSATHOCTHBIX MOJEIAX; Pa3BUTHE
YMEHHUI Hu3BJIeKaTh MH(POpPMAIIMIO, MPEACTAaBICHHYI0 B Ta0lMlax, Ha auarpammax, rpadukax, OMUCHIBaTh UM aHAJIM3UPOBATh MACCHUBBI YHCIIOBBIX
JAHHBIX C MIOMOIBIO NOIXOJSAIINX CTATUCTUYECKUX XapaKTEPUCTHK, UCIIOIb30BaTh IOHUMAHUE BEPOSTHOCTHBIX CBOMCTB OKPYXKAIOIIMX SIBICHUN NpU
MIPUHATHN PEIICHU;

6) pa3sBUTHE yMEHHI NPHUMEHSTHh M3YYEHHBIC TOHSTHS, PE3yJIbTaThl, METOABI JJIS PEUICHUS 3a7ad MPAKTHYECKOTO XapakTepa M 3a1ad W3
CMEXHBIX TUCHUIUIMH C UCIIOJIb30BAHUEM INPU HEOOXOJUMOCTH CIIPAaBOYHBIX MaTepUaoB, KOMIIBIOTEpPA, IOJb30BATHCS OLEHKOW M MPUKHUIKON MpH
IIPAKTUYECKUX pacuéTax;



7) opmupoBanue WHPOPMAIIMOHHOW U AITOPUTMUYECKOW KYIbTYphI; (QOpMHpPOBaHHE MPEACTABICHHS O KOMIBIOTEPE KaK YHUBEPCATbHOM
ycTpoiicTBe 00pabOTKH HH(POPMAINH; Pa3BUTHE OCHOBHBIX HABBIKOB M YMEHUI HCIIOJIB30BaHNS KOMIIBIOTEPHBIX YCTPOMCTB;

8) opmupoBanue ymeHuit Qopmanuzanuu U CTPYKTYpHUpPOBaHUsS HHGOPMAIMH, yYMEHHS BBIOMpAaTh CHOCOO IPEICTABICHUS JAHHBIX B
COOTBETCTBHUH C IIOCTABJIEHHOMU 3a/7a4eil — TaOJMIbI, CXEMBbI, TpauKH, AUarpaMmbl, ¢ UCIIOIb30BAHUEM COOTBETCTBYIOLINX MPOTPAMMHBIX CPEICTB

00pabOTKH JTaHHBIX;

9) popmupoBaHHEe HABBHIKOB M YMECHHH 0€30MACHOrO M I1€J€CO00Pa3HOro MOBEICHHS MPH paboTe ¢ KOMIBIOTEPHBIMH MPOrpaMMaMyd WU B
WutepHere, ymeHHs cOOII01aTh HOPMbI HH(OPMAIIMOHHOM 3TUKHU U MTPaBa.

BrinyckHuk Hay4yuTtes B 7-9 kiaccax
(1J151 MCTOJIb30BAHNS B IOBCEJHEBHOM KM3HU U o0ecrieYeHust
BO3MOKHOCTH YCIICIIIHOT0 NIPOAOJIKeHUsI 00pa30BaHus HA
0a30BOM YPOBHE)

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHTHCS B
7-9 kjaccax aJ19 odecrnevyeHnsi BO3MOKHOCTH
YCHENIHOTO MPOA0KeHHsI 00pa30BaHUA HA
0230BOM H yri1y0JéHHOM YPOBHSX

DJIeMeHThI TeOpuu
MHOKECTB U
MATEeMATHYECKO JJOrHKU

- OnepupoBaTh Ha 0a30BOM yPOBHE' MOHATHUAMHU: MHOXECTBO,
AJIEMEHT MHOKECTBA, ITOJMHOKECTBO, IIPUHAJICKHOCTD;

- 3a71aBaTh MHOXKECTBA IIEPEUHUCICHUEM UX DJIEMEHTOB;

- HaxoIuTh IepeceuyeHue, OObEeIWHEHHUE, IOJAMHOXKECTBO B
IIPOCTEUIINX CUTYaLUIX;

- ornepupoBaTh Ha 0a30BOM YpOBHE IMOHATHSMU: OIpENEICHUE,
aKCHOMa, TEOpEMa, 10Ka3aTelIbCTBO;

- NPUBOJUTH NPUMEPBI U KOHTPIPUMEPHI I MOATBEPKICHUS
CBOUX BBICKa3bIBAHUM.

- Onepuposamv®  nonsmusmu:  onpedeieHue,
meopema, akcuoma, MHONICeCME0, XapaKkmepucmuxu
MHOJICECBA,  DNIeMEHm — MHOMCecmed, — Nycmoe,
KOHeuHoe u beckoneunoe MHOHCECMBO0,
HOOMHOJMCECMB0,  NPUHAONIEHCHOCb,  BKIIOYEHUE,
PABEHCMB0 MHONCECE,

- uzobpadicamv  MHOdMCeCmed U
MHOJHCECE C NOMOWBIO KpY208 Dilnepa;
- onpedensimb  NPUHAONEIHCHOCHb
MHOJCECMBY,  00bEOUHEeHUl U
MHOICECE,

- 3a0a8amb MHOMCECMBO C NOMOWbIO NepedUCieHUs
9/1eMEHMO8, CI108ECHO20 ONUCAHUSL,
- onepupogamv  NOHAMUAMU.
UCMUHHOCMb U JIOJCHOCb

OMHOULerHuUe

aJlemernma
nepece4eruro

8blCKA3bleaHUe,
6bICKA3bl6AHUA,

'3ech 1 nanee — pacro3HaBaTh KOHKPETHBIE IPUMEPH! OOIIHX TIOHSTHIT IO XapaKTEepHbIM IPHU3HAKAM, BHITOIHSTH ASHCTBHS B COOTBETCTBHH C ONPEICICHIEM H IPOCTEHIITIMY
CBOMCTBaMH MTOHATHH, KOHKPETU3UPOBATh IPUMEPaMH OOIINE TOHSTHS.
2 o o

31ecs U gajnee — 3HaTh ONpeeNiCHIe OHATHS, YMETh IMOSICHATh €r0 CMBICH, YMETh HCIIONB30BaTh MOHATHE U €r0 CBOMCTBA MPH NMPOBEIACHUN PACCYKICHHH, T0Ka3aTeIbCTB,

pelIeHnH 3a1ad.




ompuyanue  BbICKA3bIGAHUU,  onepayuu  HAo
BbLICKA3LIGAHUAMU: U,  UIU,  He,  YCIO0GHbIE
BbICKA3bIBAHUS (UMNIUKAYUL),

- cmpoumb BbICKA3bIBANUS, ompuyanus
BbICKA3bIBAHUII.

B noBceqHeBHOM KH3HHU U IPpU U3YYCHUH NPYIUX NPEAMETOB:

- HUCIOJB30BaTh rpauyuecKkoe MpeACTaBICHUE MHOXKECTB s
OMUCAHUsl PEATbHBIX MPOIECCOB U SIBICHUH, MPU PEIICHUU 3a/1a4
JIPYTUX y4eOHBIX MTPEIMETOB.

- cmpoumbv Uyeno4uku yM03am;0quuﬁ Ha OCHoee
UCNONb3068AHUA NPABUT IOCUKU,
Uucnolbzoeams MHoOJMCecmea, onepayuu ¢

MHoOaMHCecmeamu, ux epagbuqecme npe()cmaeﬂeﬁue
0151 ONUCAHUS PEAIbHBLIX NpoYeccos u sA6neHul

I'eomerpuueckue
(urypsi

- OnepupoBath Ha 6a30BOM YPOBHE MOHITUSMH T€OMETPHUCCKHX
duryp;

- U3BJIEKaTh MH(OpMAIMIO O TEOMETPHYECKHX (urypax,
MPENCTABIICHHYIO Ha YepTeXkKaxX B SBHOM BHJIE,

- MIPUMEHSTH ISl PELICHHs 3a/1a4 FeOMeTpU4ecKue (akThbl, ecliu
yCIIOBUS UX IPUMEHEHHUS 3a]IaHbl B IBHOU (hopMe;

- pemiath 3a/Ja4d Ha HaXOXJEHHE T'€OMETPUUYECKUX BEIMYMH 10
oOpasiam Win alropuTMam.

- Onepuposamb  NOHAMUAMU — 2€OMEMPUUECKUX
ueyp;

- uzenexkamo, UHmMeEpPNpemuposams u
npeobpazoeviéamy ungopmayuio 0
2eoMempuieckux —@ueypax, npeoCmasieHHyio Ha
uepmenicax,

- npumeHsimb  2eomempuueckue  gaxmol  OJisl
pewieHuss 3a0a4, 8 MoM Yucie, Npeononaauux
HeCKOIbKO WA208 PEUeHUsl;

- ¢opmyruposame 8  npocmenuiux - CAyuasx
CBOLICMBA U NPUHAKU uyp;

- 00KA3b16AMb 2e0MeMpUiecKue YmMEepHcOeHUs,

- 81a0emb CMAaHOApmMHOU Kidccuguxayuerl nioCcKux
Quzyp (mpeyeorbHuK08 u 4emvlpéxy2oibHUKOB).

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:

- UCIOJb30BaTh CBOICTBA TeOMEeTpUYeCKUX (GUTyp IS pelieHus
THTIOBBIX 3a/1a4, BO3HUKAKOIIMX B CUTyallUsX ITOBCEIHEBHON
JKW3HHM, 3a7a4 IPAKTHYECKOTO COAEPIKAHMUSL.

- UCNONL306aAMb CEOUCMBA 2eOMEMPUUECKUX pueyp
OJIsL peuieHusl 3a0a4 NpaKkmu4ecko2o Xapakmepa u
3a0a4 U3 CMENHCHBIX OUCYUNTIUH.




OTHomleHus

- OmepupoBarh Ha 0a30BOM ypOBHE MOHSATHAMH: PAaBEHCTBO
¢uryp, paBHble  (QUTYPBI,  PAaBEHCTBO  TPEYrOJIHHHUKOB,
NapajyieIbHOCTh MPSIMBIX, MEPHEHIUKYIIPHOCTD MPSMBIX, YIJIBI
MEXy IPSAMBIMHU, TIEPIICHIUKYIISP, HAKIIOHHAS, TIPOCKIIUS.

- Onepuposame nouAMUAMU: PABEHCMEO DuU2yp,
pasHvle  Queypvl,  PABEHCMBO  MPey2OJbHUKOS,
napaiierbHoOCmy — NPAMbIX,  NePNeHOUKYISAPHOCb
NPAMbBIX, Yelbl MedcOy NPAMbIMU, NEPREHOUKYISD,
HAKIOHHAs, Npoekyus, nodobue uayp, nooodHbvie
guzypwsi, n000OHLIE MPeEY2ONbHUKU,

- npumenamv meopemy Daneca u meopemy O
NPONOPYUOHATILHBIX OMPE3KAX NPU peulenu 3a0ad;
- Xapakmepuzoeams  83AUMHOE  PACHOJIONCEHUE
NPAMOU U OKPYIHCHOCTU, O8YX OKPYICHOCHIEIL.

B noBce1HeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

- HUCIOJIb30BATh OTHOWICHHA IJId PCHICHUSA HpOCTCfIHIPIX 3aaad,
BO3HHUKAIOIIUX B peaHBHOﬁ JKHN3HU.

- UCNONIL308AMb OMHOUIEHUS 0I5 peuLeHUA 361061‘1,
BO3HUKANOWUX Gpea]leOZ:i IHCU3HU.

HN3mepenus u
BbIYHUCJICHUS

- BeImonHATE M3MepeHue JIMH, PacCTOSHUHN, BEITMYWH YIJIOB, C
TIOMOIIBIO HHCTPYMEHTOB UL U3MEPEHUH JUIMH U YTJIOB;

- TNPUMEHATH (OPMYNBI TEPUMETpa, IUIOMAAH U 00BEMa,
IUTOLa  MOBEPXHOCTU OTJCIBHBIX MHOTOTPAaHHUKOB IIPU
BBIYUCIICHHSIX, KOT/Ia BCE TaHHBIE HMEIOTCS B YCIIOBHH,

- IpuMeHsTh Teopemy Iludaropa, 6a30Bble TPUTOHOMETPUUECKUE
COOTHOIIICHUS /ISl BEIYUCIICHHSI JIUTMH, PACCTOSHUH, TUTOMAaeH B
HOPOCTENIINX CIydasX.

-Onepuposamsv ~ npedcmasgieHusmu 0  OJuHe,
niowaou, o0b6wvéme Kax eenuyunamu. Illpumensmo
meopemy Ilughacopa, hopmynvl niowaou, ob6véma
npu peueruy MHO20ua208blxX 3a0al, 8 KOMopvlx He
6ce OaHmble NpPeOCmdaesieHbl S6HO, a mpedyom
8bIUUCTICHUL, — Onepuposams  Oonee  WUPOKUM
KOAU4eCmeom Gopmyn OIuHsl, niowjaou, oowvéma,
BLIYUCTIAMb  XAPAKMEPUCTIUKY KOMOUHayutl ueyp
(OKpyosIcHOCmEl U MHO20Y20IbHUKOB)  BbIYUCTIAMD
paccmosinus.  Medxcoy  ueypamu,  npuMeHsimo
mpuzoHomempudeckue Gopmynvl 01 GbIYUCTEHUU 8
Oonee CNONCHLIX CAYYAsX, NPOBOOUMb GbIYUCTEHUS]
Ha ocHose PAasHOo8eIUKOCMU u
PABHOCOCMABIEHHOCIU,

- NPOBOOUMb NPOCHblE BLIYUCTEHUS HA 00bEMHBIX
menax;,

- gopmynuposamev 3a0auu HA GbIYUCIEHUE OJUH,
niaowaoell u 00bEM08 U peuiams Ux.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEIMETOB:

- BBIUHUCIATH pPaCCTOSIHUA Ha MCECTHOCTHM B CTAaHAAPTHBIX ’ -npoeodumb BblHYUCTIEHUA HA MeCmHocmu,




CUTyallusX, IUIOM@AAM B TPOCTEUININX CIydasX, MTPUMEHSThH
(dbopMyIibl B IPOCTEHIINX CUTYAUSAX B IOBCETHEBHOM KU3HU.

- npumensmv  (OpMYIbLL NPU  BLIYUCICHUAX 8
CMEJICHBIX VHEeOHbIX npeoMemax, 6 OKpyJcaioujell
oelicmeumenbHOCmu.

I'eomerpuueckue
MOCTPOEHUSA

- WM3oOpaxaTh THMIOBBIC IUIOCKHE QUTYPBI W (QUTYPHI B
NPOCTPAHCTBE OT PYKHU H C TIOMOIIbI0 HHCTPYMEHTOB.

- Mzobpaxcamv ceomempuyeckue guaypvl no
MEKCMOBOMY U CUMBOTbHOMY ONUCAHUIO,

- CB0000HO  onepuposéamv — U4epMENCHbIMU
UHCMPYMEHMAMU 8 HECIONCHBIX CILYUASX,

- BbLINOJHAMb  NOCMPOEHUS — MPeyeOolbHUKOS,
NPUMEHSAMb  OMOeIbHble  MemoObl  NOCMPOEHUL
YUpKy1em U JUHEUKoU U Nposooums npocmeuiuiue
UCCNEO0B8AHUS YUCLA PeULeHULL,

- uzobpadxcamv mMunogvle NIOCKUe @ueypvl U
obvemHble mena ¢ NOMOWDBIO  NPOCMEUuux
KOMNbIOMEPHLIX UHCIMPYMEHMOB.

B noBceqHeBHOM KH3HHU U IpU U3YYCHUH NPYIUX NPEAMETOB:

- BBIIOJHATH NPOCTEHIIME IIOCTPOCHHMS HAa  MECTHOCTH,
HEO0OXOUMBIE B PEATIbHOM KU3HU.

- 8BINONIHAMb  NpOCMelue  NOCMPOeHUs.  HA
MeCmHOCMU, He0OX00UMbLe 8 PealbHOU HCUZHU,

- OyeHuBamvb  pAMepbl  PEealbHbIX  00BLEKMO8
OKpYHCaOueco Mupd.

I'eomerpuueckue
npeodpazoBaHus

- Crpouts  ¢urypy, JTaHHOW  Qurype

OTHOCHUTCIIBHO OCHU Y TOYKH.

CUMMCETPUYHYIO

- Onepuposamv  nouamuem  OBUMCEHU U
npeobpazosanusi nodobus, enademsv NPUEMaAMu
nocmpoenus ueyp ¢ UCHOIb308AHUEM OBUNCEHULL U
npeobpazosanuii N000OUsA, NPUMEHAMb NOJIYYEHHbIE
3HAHUAL U ONbIM  NOCMPOEHUL 8  CMENHCHbLIX
npeomemax U 8  PealbHbIX  CUMYaAyusx
OKpYJfcalouje2o mupa,

- cmpoumsv  Queypy,
NOIb306AMbCA  CBOUCMBAMU
000CcHO8aHUA c80lCME puyp,

- NPUMEHAMb CBOUCMBA OBUNCEHULL 011 NPOBEOEHUs.
npocmeuuux 060CHO8AHUL C8OUCME pu2yp.

nOO00OHYI0  OAHHOL,
noooous ons

B noBceHeBHOM KU3HM M TIPH M3YYCHHHU APYTUX NPEIMETOB:




- pacro3HaBaTh JBMKEHUE 0OBEKTOB B OKPYKAIOIIEM MHUPE;
- pacro3HaBaTh CHMMETPHUHbIE (PUTYPBI B OKPYKAIOLIEM MHpE.

- NpUMEHAMb C8OUCMBA OBUIMCEHUU U NPUMEHAMb
nooodue 0Jisi NOCMPOeHUL U BbIYUCTICHUL.

BekTOpbI M KOOPAMHATHI
HA IUIOCKOCTH

- OnepupoBarh Ha 0a30BOM YpPOBHE MOHATHSAMHU BEKTOP, CyMMa
BEKTOPOB, IPOM3BEJCHUE BEKTOpPAa HA 4YHCJIO, KOOPIMHATHI Ha
IUIOCKOCTH;

- ompenenaTh NPHONMKEHHO KOOPIHHATHI
N300paKEHHUIO Ha KOOPAUHATHOMN MIOCKOCTH.

TOYKH II0 €€

- Onepuposamv NOHAMUAMU 6EKMOp, CYMMA,
PA3HOCMb  8eKMOPO8, Npou3gedeHue BeKkmopa Ha
yucno, Y201 Mexcoy — 8eKMopamu, — CKAJAPHOe
npousseoeHue  BeKmopos,  KOOpOUHamvl  HA
NIOCKOCMU, KOOPOUHAMbI 6EKMOPA,

- BLINOJHAMbL  Oelicmeusi  HAO  BeKMOpamu
(cnodcenue, @vluUMAaHUE, YMHOMCEHUE HA YUCTO),
BLIUUCTIAMb CKATAPHOE NPOU3EEOeHUe, ONPeOesimb 8
NPOCMeUwUx Cryyasx yeon Mextcoy GeKmopamu,
8bINOIHAMb paznooicenue sexmopa Ha
cocmasnawue, NPUMeHAMsb NOLYYeHHble 3HAHUS 8
Qusuke, noONBL306AMBC  POPMYIOU  BLIYUCTEHUS
PACCMOANHUSL  MeHCOY MOUKAMU N0  U36ECHHBIM
KOOPOUHAMAM, UCNOIb308aMb YPAGHEHUS (pucyp 01
peuieHus 3a0ay;

- NPUMEHSIMb EKMOPbL U KOOPOUHAMbL OJis PEULCHUSL
2eoMempuieckux 3a0a4 Ha 8blyucieHue OJIUH, Y2lo8.

B noBceaqHeBHOM KHU3HHU U IIPUA U3YYCHHUH IPYIUX MPEAMETOB:

- HUCIIOJIb30BATh BCKTOPLI JISA PCIICHUA HpOCTCﬁMHX 3aaa4 Ha
OMnpeaACIICHUE CKOPOCTU OTHOCUTEIIBHOT'O ABHUIKCHU .

- UCNONIL306aMb NOHAMUSL 6EKMOPO8 U KOOPOUHAM
o peweHus 3a0ady no ¢usuxe, eceozpaguu  u
Opyeum y4eOHbIM npeoMeman.

I/ICTOpHﬂ MaTeMaTHKH

- OnuceIBaTh OTACJIbHBIC BBIAAIOIUCCA PE3YIIbTATEI, ITOJIYUYCHHBIC
B XO0JI€ pa3sBUTUA MATCMATHKHU KaK HAYKHU,

- 3HaTh MPUMEPHl MATEMAaTUYECKUX OTKPBITUHA M MX aBTOPOB, B
CBSI3U C OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;

- IOHUMAThb POJIb MaTEMATUKH B Pa3BUTUHU Poccumn.

- Xapaxmepuzosamuo 8K1A0 8b10AIOUUXCS
MaAmemMamurkos 6 pazeumue MamemMamuKu U UHbLX

HayuyHulX obaracmetl;

- NOHUMAmMb PONb MAMEeMAMuKu 6 pa3eumuu
Poccuu.

MeToabl MATEMATHKH

- BLI6I/IpaTL HOI[XO,Z[}IH_[I/II\/'I I/IBYLICHHBII\/'I MeToA IJid PCHICHHUU
HN3YUCHHBIX TUIIOB MAaTEMATHYCCKUX 3a1a4;

- Ucnonvzya u3yuenHvle Memoobvl, NpPOBOOUMDb

OOKCZS‘ClmeJleI’HGO, 6bINOJIHAMb ONPOBEPIHCEHUE,




- NPUBOAWUTE IPUMCEPBI MATCMATHYCCKUX SaKOHOMCpHOCTeﬁ B |- 6b16upam1) U3y4€eHHble Memoobl U Ux KOM6uHal/;uu
Oprxcanmeﬁ JIEHCTBUTEIHLHOCTU U IMPOU3BCACHUAX UCKYCCTBA. ons peuteHus namemamudecKux 3adau;

- UCHONIb306aAMb MamemMamuyeckue 3HaHus O
ONnucarus 3aKOHOM€pHOCI’I’l€ZZ 6 Opr.?fCClIOWeIZ
oelicmsumenbHoOCmu U npou%edenuﬂx uckyccemea,

- npuMeHsamb npocmeliuiue NPoOPamMmHble Cpeocmea
U 91eKMPOHHO-KOMMYHUKAYUOHHbIE CUCEeMbl Npu
peutenuy MamemMamuyeckux 3a0adu.

Copepxanue y4e0HOro nmpeamMera

DJIEeMEHTBI TEOPHH MHOKECTB H MATEeMAaTHY€eCKO JIOTMKH

Cornacho ®I'OC ocHoBHOro o0miero o0Opa3oBaHHs B Kypc MaTeMaTUKH BBEAECH pasfen «Jloruka», KOTOpBIM HE MpeAanonaraet
JIONIOJTHUTENBHBIX YaCOB HA M3YYEHUU M BCTPAMBAETCS B PA3IMUYHbIE TEMbl KypCOB MaTEeMAaTUKHU W IpeABapsAeTCcs O3HAKOMJICHHEM C 3JIEMEHTaMHU
TCOPHUH MHOXKCCTB.

MHo:xecTBa M OTHOIIEHHS MEKITY HUMU

MHO)KCCTBO, xapakmepucmu4decKkoe CBOUCMEBO MHOJCeECcmea, JJICMCEHT MHOXECTBA, nycmoe, KOHeuHoe, beckoneuynoe MHOICeCmEo.
HO)IMHO)KGCTBO. OrtHomieHne MNPUHATJICIKHOCTHU, BKIIOUYCHUA, PAaBCHCTBA. DJIEMEHTHI MHOKECTBaA, CIIOCOOBI 3alaHUuA MHOXCECTB, pacno3HdeaHue
NOOMHOANCECE U INEMEHMO8 NOOMHONCECME C UCTONb308AHUEM Kpyecoe 3LZ/Z€pCl.

Onepanun HaJ MHOKECTBAMHU
[Tepeceuenne 1 00bEIUHEHNE MHOXKECTB. Paznocms mHodcecms, 0ononnenue muodicecmea. Mumepnpemayus onepayuii Ha0 MHOICECMEAMU C
noMowbio Kpy2086 Jiinepa.

DJIeMEeHTHI JIOTHKH
Omnpenenenue. YTBepkIeHUs. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. Jloka3zaTenbcTBO OT MPOTUBHOTO. Teopema, oOpatHas nanHoil. [Ipumep
U KOHTPIIpUMED.

Bricka3niBanus
HcTrHHOCTE W JIOKHOCTHh BBICKa3bIBaHUs. CodicHble u npocmole @vickazvleanus. Onepayuu HAO BbICKA3LIBAHUAMU C UCHONb308AHUEM
JIO2UYECKUX CBA30K: U, UL, He. YCl068Hble 8bICKA3bIBAHUS (UMNIUKAYUL).




I'eomerpnueckue Gpurypsl

@urypbl B reoMeTPpUH H B OKPY KalolleM MHpe

['eomerpuyeckas purypa. DopMupoBaHUe MPEICTABICHUNA O METAIIPEIMETHOM MOHSITHH «PUTYPaY.

Touka, TMHUA, OTPE3OK, NpsAMasi, JTy4, JIOMaHas, INIOCKOCTb, YTojl, OMCCEKTpHCca yIiia U €€ CBOWCTBA, BU/bl YITIOB, MHOTOYTOJIbHUKH, KPYT.
OceBast cuMMeTpHsi reoMeTpuieckux guryp. LieHTpanbHas cuMMETpuUsi TEOMETPUIECKUX (PUTYD.

MHOroyroJbHUKHU

MHOroyronbHuK, €ro 3J€MEHTHI U €ro CBOMCTBa. Pacro3HaBaHne HEKOTOPBIX MHOTOYTOJIBHUKOB. Bblnykivle u Hegbinykivle MHO20Y20NbHUKU.
[IpaBUIBHBIE MHOTOYTOJIBHUKH.

Tpeyronsuuku. BeicoTa, Meanana, OuccekTpuca, CpefHsist JUHUS TPEeYyrojibHuKa. PaBHOOEIPEHHBIN TPEyrojabHHUK, €r0 CBOMCTBA M NPU3HAKU.
PaBHOCTOpOHHMIT TpeyronbHUK. IIpsAMOYroJIbHBIA, OCTPOYTOJIBHBIA, TYIOYTOJBHBIM TPEYrOJbHUKH. BHEmHue yribsl TpeyrojbHHKA. HepaBeHCTBO
TPEYrOJIbHUKA.

YersipéxyronpHuku. llapaminenorpamm, pom0, NMpsSMOYTOJBHHK, KBaapar, Tpamelus, paBHoOenpeHHas Tpamnernus. CBOWCTBA M TpPU3HAKU
napajiesnorpaMma, pom6a, mpsiMoyrojabHHUKa, KBaJpara.

OKpyKHOCTB, KPYT
OKpy’>KHOCTb, KpyT, UX 3JEMEHTHl M CBOWCTBA; LIEHTpaJIbHblE U BMNMCaHHbIE yribl. KacarenbHas u cexkywjas K OKPYKHOCTH, UX CBOUCMEA.
Briucansble u onucaHHble OKPY>KHOCTHU JJIS1 TPEYTOJIbHUKOB, YemblpEXY201bHUKO8, NPABUTIbHBIX MHO20Y20IbHUKOE.

I'eomerpnyeckue Gurypsl B npocTpaHcTBe (00bEMHBIE TeJa)
MHnozozcpannuk u e2o snemenmsi. Hassanus MHO20CPAHHUKOS C PASHBIM NOJOMCEHUEM U Koauyecmeom cpaneu. [lepBUUHbIE MpeACTaBIECHUS O
nUpaMujie, mapaienenurese, npusmMe, chepe, mape, HUINHAPE, KOHYCe, X dJIEMEHTaX U MPOCTEUIITNX CBOMCTBAX.

OTtHomIeHNs
PagencrBo puryp
CBolicTBa paBHBIX TPEYrOJbHUKOB. [Ipr3HaKy paBeHCTBA TPEYTOJILHUKOB.

IMapanieabHOCTH NPSIMBIX
[Tpu3Haku u CBOMCTBA MapajlIeNbHBIX NPAMBIX. Akcuoma napannenvnocmu Eexnuda. Teopema Daneca.

IlepnieHauKyAsIpHbIE IPSAMBbIE
[Tpsimoii yros. Ilepnenmukynsap k mnpsmoil. Hakionnas, mpoekuus. CepequHHBIA NEpneHIUKyIsap K orpe3ky. Ceoiicmea u npusHaxu
NepneHOUKYIAPHOCIU.

Ilooooue



Ilponopyuonanvusie ompesxu, nooodoue gueyp. Ilooobnvie mpeyeonvruku. IIpusnaku noooous.
B3aumHoe pacnoJioskeHue psMor U OKPYKHOCTH, 08YX OKPYICHOCHEU.

N3mepenusi 1 BbIYHMCICHHUA

Beanuunsl

[Tonsitue BenuuuHsbl. [Inuna. M3Mepenue mmebl. Equauns! naMepenus JuMHbl. Bennuuna yria. ['pagycHas Mepa yria.
[TonsTHE O TTOLIAM TIIOCKOH (GUTypHI U €€ cBOMCTBaxX. M3MepeHue ruiomanei. EquHuib n3MepeHus TUI0IaIu.
[TpencraBnenue 06 06bEMe U ero cpoiicTBax. M3mepenue oobéMa. Equnuiiel nzmMepenus o0bEMOB.

N3mepenusi 1 BbIYMCICHUA

WHCTpyMEHTBI A8 U3MEPEHUN M IMOCTPOCHMM; M3MEpPEHUE U BBIUMCIIEHHUE YIJIOB, JJIMH (paccTosiHuil), Iuiomaned. TpuroHoMeTpuyeckue
(GYHKLIMU OCTPOro yriia B MPsIMOYTOJbHOM TPEYrojbHUKE Tpuconomempuueckue yynkyuu mynoco y2ia. BeruucieHue 31eMEeHTOB TPeyrojibHUKOB C
HCTIOJB30BAHUEM TPUTOHOMETPUYECKUX COOTHOIICHWH. POpMyIbl IUIOIAAM TPEYrojbHHKA, TapajuiejorpaMMma M €ro 4YacTHBIX BHJIOB, (OPMYIIBI
JUIMHBI OKPY>KHOCTH U Iutomaau kpyra. CpaBHeHue U Bbruuciienue mionaneil. Teopema Iudaropa. Teopema cunycos. Teopema kocunycos.

Paccrossnusn
Paccrostare Mexay Toukamu. PaccTosiHue OT TOYKH 10 IPSAMON. Paccmosinue medcoy gueypamu.

I'eomeTpuyeckne NocTpoeHus

['eomeTpuyecKkue MOCTPOSHUS ISl WLTIOCTPAIIMK CBOMCTB T€OMETPUIECKHUX (QUTYD.

WHCTpyMEHTBI ISl TOCTPOCHUMN: LIUPKYIb, JINHENHKA, YTOJIbHUK. [Ipocmetiuiue nocmpoenus yupkyiem u JUHeUKou: nocmpoenue OUcceKmpucsl
yena, nepneHOuKyIsapa K npsamot, yeia, pagHo2o OaHHOMY,

Ilocmpoenue mpey201bHUKO8 NO MPEM CIMOPOHAM, 08YM CIOPOHAM U Y2TIY MeNCOY HUMU, CMOPOHE U 08VM NPULEHCAWUM K Hell Y2IaM.

enenue ompesxa 8 0aHHOM OMHOUIEHU.

I'eomeTrpnuyeckne npeodpazoBaHusi
IIpeodpazoBanus
[TonsiTue npeobpazoBanus. [IpeacraBnenue o MeTanpeMETHOM OHATUH «IpeoOpa3oBanHuey. [looobue.

JABrKeHUus
OceBas U LIEHTpabHAsI CHMMETPUSI, NO8OPOM U NAPALleNb bl nepeHoc. Kombunayuu 0eudsxcenuti Ha n10CKOCmMu U ux c80UCmad.

BekTopbl M KOOPAMHATHI HA IJIOCKOCTH
BekTops!



ITonsTHe BCKTOpA, JehcTBUS Hax BCKTOpaMH, HCIIOJIb30BAHUC BCKTOPOB B (pI/I3I/IKe, pas3nooiceHue sekmopa Ha cocmaensdruiue, CKAsApHoe

npouseedeHue.

Koopaunartsi
OCHOBHBIE TIOHATHUS, KOOPOUHAMbL 6eKMOPA, paccmositue mexcoy moukamu. Koopounamei cepedunvt ompeska. Ypasuenus gueyp.
Ilpumenernue 6ekmopos u kKoopouHam OJisi peuieHust NPOCMeUUUx 2eoMempudecKux 3a0ay.

HUcTopusi MaTeMaTHKHU
Bosnuknoeenue mamemamuxu kax nayku, smanwvt e€ pazsumus. Ocnoguvie pazoenvl mamemamuku. Bvioaowuecs mamemamuxu u ux 6xnao 6

passumue HayKu.

llosenenue memooa KoopouHam, nO360NAIOULE20 NEPEBOOUMb 2eoMempuyecKue 00vekmvl Ha A3bIK aneedpwl. P. [lexapm, 11. @epma. [Ipumepol
PA3IUYHBIX CUCmeM KOOPOUHAM.
Om 3emneodenus k ceomempuu. [lugpazop u e2o wixona. @anec, Apxumeo. Ilnamon u Apucmomens. [locmpoenue npasuibHblx MHO20Y20NbHUKOS.
Tpuccexyus yena. Keaopamypa kpyea. Yoeoenue xyba. HMcmopus uucna w. 3onomoe ceuenue. «Hauanay Eexnuoa. JI Diinep, H.U.Jlobauesckuil.
Hcemopus namozo nocmynama.
T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOUIE20 MUPA.
Acmponomus u ceomempus. Ymo u xkax ysnanu Aunaxcazop, Spamocgen u Apucmapx o pasmepax Jlynol, 3emau u Cornya. Paccmosanus om
3emnu 0o Jlynet u Connya. Mamepenue paccmosnus om 3emnu 0o Mapca.

7 xnacc
Howmep rnaBbl/ HaunmeHoBaHue TaBbl/TyHKTa OcHoBHOE cojiepKaHne Konnuectso
yHKTa 4acoB

I'naga 1. HauanbHble reoMeTpUYecKre CBEICHMSL. 13

§1 [Ipsimast 1 oTpe3ok I'eomerpuueckas ¢urypa. dopmupoBaHue NPECTaBICHUN 0 1
METanpeIMETHOM TOHATHH «purypa». Touka, JTUHHS, OTPE3OK, MpsMasl.

CraproBasi TMarHOCTHKA.

§2 JIy4 u yron JIy4, MJIOCKOCTh, Yroyi, BHIbI YIJIOB. BO3HUKHOBeHue MmamemMamuKku Kak 2
Hayku, smanvl ee pazeumus. OchosHble pazdenvl mamemamuxu. Om
semnedenus: k ceomempuu. «Hauana» Eexiuoa.

§3 CpaBHEHHE OTPE3KOB U YIIIOB OTpe30k, yroi, OMCCeKTpHUca yria u ee CBOMCTBa. 1

§4 W3mepenue oTpe3KoB [lonarue Benuuunbl. [nuHa. M3mepenue mmHbl. EAuHUIB M3MepeHHS 2

JUIMHBL. VHCTpyMEHTBI I8 WM3MEpPEHUM W IOCTPOEHUW; W3MEpPEeHUEe U




BBIYMCIJICHHE YTJIOB, JUIMH (PACCTOSTHUN).

§5 N3mepenue yrios Bennuuna yrna. I'pagycHas mepa yria. MHCTpyMeHTBI I U3MEPEHUN U 2
IIOCTPOEHUI; N3MEPEHUE U BHIYUCIECHUE YIJIOB.
§6 [lepnieHiuKynspHBIE IPSIMBbIE VYron, Buasl yrinos. [Ipsamoii yron. Ilepnenauxynsphsie npsmsie. Ceoticmea 4
U npusHaku nepneHouxyiapHocmu. VIHCTpyMEHTBI Ui HW3MEpEeHUuil Hu
IIOCTPOEHMI; N3MEPEHUE U BHIYMCIECHUE YIJIOB, JUIUH (PacCTOSHUN).
KonTponbnas pabora Nel no teme «HauanbHble reOMETpUYECKUE CBEACHUSI 1
I'naBa 2. TpeyrosnbHUKN 17
§1 [TepBsiit MpU3HAK paBeHcTBa | TpeyronbHuku. CBOWCTBA paBHBIX TPEYroibHUKOB. [Ipu3Haku paBeHCTBa 4
TPEYTOJIbHUKOB TPEYroJIbHUKOB. TeopeMsl. Jloka3aTenbCTBO.
§2 Menauanbl, 6uccekTpuchl U BbicOTHI| [lepnennukymnsip k  mpsmoil.  Beicota, wmeamana, OuccekTpuca 4
TpeyrojbHUKA TpeyroibHUKa. PaBHOOEApEHHBIH TPEYroJbHUK M €ro CBOICTBa.
PaBHOCTOPOHHMI TPEYTOJILHUK.
§3 Bropoii wu  tpermii  npwusHaku | [IpusHaku paBeHCTBa TpeyroiabHUKOB. Teopemsl. JloKa3aTenbCTBO. 4
paBEHCTBA TPEYTOJIbHUKOB
§4 3aiauu Ha NOCTPOEHUE Onpenenenue. YTBepxaeHUs. OKpPYKHOCTb, KpPyr HUX DSJIEMEHTBl U 4
CBOWCTBA. ['eoMeTpHUeCKHE TMOCTPOCHUS ISl WIUIFOCTPAlMd CBOMCTB
reoMeTpuueckux ¢uryp. HHCTpyMEHTHI [JIs TOCTPOCHHUS: LHUPKYIb,
JUHENKA, YTONbHUK. [Ipocmetiuiue nocmpoeHus yupkyiem u JUHEUKOU:
nocmpoenue OUCCEKMPUCLL Y2id, NepneHOuKyIsapa K NpsaMmoll, yend,
PABHO20 OAHHOM).
KontposnbHas padora Ne2 o reme «TpeyroabHUKN» 1
I'naBa 3. [TapannensHbIie psMbIe 11
§1 IIpusznakn napamtensHocTH ABYX | [lapamnensHocTs npsimbix. [Ipu3Haku U cBOMCTBA MapalIENbHbBIX NIPSMBIX. 5
TIPSIMBIX AKCHOMBI.
§2 Akcroma napajienbHbIX MPSMBIX Akcuombl. Axcuoma napannenvhocmu Eexnuoa. Teopema, oOpaTHas 5
naHHoW. JlokasatenbcTBO OT mpoTuBHOro. Ceoticmea u npusHaku
nepneHOuKyiapHocmu. Beidaowueca mamemamuku u ux 6K1a0 8
pazeumue nayku. H.U.Jlobauesckuii. Ucmopus namoeo nocmynama.
KontponbHas padora Ne3 o teme «llapaiienbHble IpsiMble) 1
I'aBa 4. COOTHOIICHUS] MEXKTy CTOPOHAMH M YTJIAMH TPEYTOJIbHUKA. 19
§1 CyMMa yriioB TpeyroJibHUKa Buemnne yrael  TpeyrosibHMKa. [IpsAMOYronapHBINA, OCTPOYTOJBHBIM, 4
TYNOYTOJIbHBIM  TPEYroNbHUKU. PaBHOOEAPEHHBIM TPEYrONbHUK, €ro
MIPU3HAKU.
§2 CooTHomeHnss Mexay cropoHamu M| HepaBeHCTBO TpeyrojpHUKA. 4




yrilaMU TPEYrOJIbHUKA

§3 [IpsimoyrosibHBIE TPEYTOJIBHUKHU IIpu3Haku paBeHCTBA TPEYTOJILHUKOB. 5
§4 [Toctpoenue TpeyronpHuka o tpeM| Hakimonnas, mpoekuusi. Paccrosinue mexnay Toukamu. PaccrosiHue ot 5
3JIEMEHTaM TOYKH [0 TpsAMOU. Paccmosanue medxncoy queypamu. Ilocmpoenue
mpey20/IbHUKO8 N0 Mpem CMOPOHAM, O8YM CHIOPOHAM U Y2y MeHCOy
HUMU, CMOPOHE U 08YM NPULLAHCAWUM K Hell Y2ILaM.
Kontposnsnas pabora Ne4 o reme «COOTHOIIEHUSI MEKAY CTOPOHAMU M YTIIaMU TPEYTOJbHUKA 1
[ToBTOpEHME. 8
HavanbHble reoMmerpuueckue | Touka, TUHUSA, OTPE30K, npsimast. JIyd, IocKocTh, yroi, BUABI YIJIOB. 1
CBE/ICHUS
BenuuuHa yria, rpagycHas Mepa yria.
TpeyronsHuKN [Ipu3Haku paBeHCTBAa TPEYrojJbHUKOB. PaBHOOENpEHHBIH TPEYroJbHUK, 2
€ro CBOMCTBA U IPU3HAKHU.
[TapamensHble npsMbIe [TapamrenpHOCT, mNpsAMBIX. [Ipu3HakKM ©  CBOMCTBA IapajuICIbHBIX 2
IPSIMBIX.
CootHomeHns Mexny cropoHamu U | HepaBencTBo TpeyronpHuka. I[lpusHaku paBeHCTBa TPEyTrOIbHUKOB. 2
yIjaMu TPEyrojbHUKa
WroroBas koHTponbHas pabora Ne5 1
Hroro 68
8 xnacc.
Howmep rnaBel/ HaumMeHoBaHue riaBbl/IyHKTa OcHOBHOE cofep)aHHe Konnuectso
MyHKTa 4acoB
I'maBa 5. YeThIpexyroJbHUKH. 14
§1 MHOroyrojapHUK1 MHoroyronsHuku. MHOIOYroJIbHMK, €ro 3JIEMEHTBl M €ro CBOWCTBA. 2
Jlomanas. Pacno3HaBaHME€ HEKOTOpPBIX MHOIOYTOJIBHUKOB. Bwinykiavie u
HeBbINYKJIble MH020)20IbHUKU. YeThIPpEeXyTrONbHUKH.
§2 [Tapamienorpamm U Tpamneuus [TapannenorpamMM, Tpaneuus, paBHoOenpeHHass Tpameuus. CBoiicTBa u 6
IIPU3HAKYU napajuiesniorpamma. eopema Paneca. Panec.
§3 [TpsamoyronbHUK, poMO, KBaJpaT Pom0, mnpsamoyronbHuk, kBajgpar. CBoiicTBa M mNpHU3HaKud pomoa, 5
NpsIMOYTOJIbHMKA, KBaapaTa. OceBasi CHUMMETPHUSI T€OMETPUUYECKUX QUTYP.
IleHTpasibHasi CHMMETPHUS TE€OMETPUUYECKUX (UTYP.
KonTponbnas pabora Nel no Teme «HeTbIpeXyronbHUKN 1




I'naBa 6. [Tnomans. 14
81 [1momaas MHOTOYroJIbHUKA [TonsiTie 0 TUIOMAAM TUIOCKOW (UTYpBI M €€ CBOWCTBax. M3mepenue 2
wiomaneid. Enununel u3Mmepenus miomany. CpaBHEHUE M BBIYMCIICHUE
momaaeii. MHCTpyMEHTBI 111 U3MEPEHUN U MOCTPOCHUM; M3MEPEHUE U
BBIYMCJICHHUE TUIOIIAJICH.
§2 [Tnomanu napajuiesiorpamma, | @opMyisl IUIOLIAAM TPEYrojibHUKA, NapauleJorpaMMa M €ro 4YacTHBIX 6
TPEYroJabHUKA U TPaneIuu BU/JIOB.
§3 Teopema [Tudaropa Teopema [Tudaropa. ITugazop u e2o wkona. 5
Kontposbnas padora No2 o teme «Teopema ITudaropa. [Imomransy» 1
I'naBa 7. [Toto0HBIE TPEYTOIBHUKH 19
§1 Onpenenenue non06HbIX | [Iponopyuonanvhsvie ompesxu, nodobue gucyp. [1ooodusvie mpeyeonbHuKuU. 2
TPEYTrOJIbHUKOB
§2 [Tpusnaku noo0us TPeyronbHUKOB | Ilpusnaxu nooobus. 5
§3 [Tpumenenue noobus k| CpenHsisi IUHUA TPEYTONbHUKA. /Jefienue ompe3ka 6 OaHHOM OMHOUEHUU. 7
JI0Ka3aTeNnbCcTBY TeopeM U pemienuto | [Tonsitue npeodpazoBanus. [IpencraBieHre o MeTanpeMETHOM MOHSATUU
3a/1a4 «mpeobpazoBanuey. Ilooodue.
§4 CooTHomeHus: MEXIy CTOpoHamu U | Tpuronomerpuueckue (GYHKIMH OCTPOTO yriia B  TMPSIMOYTOJIHHOM 4
yriaiamMu MPSIMOYTOJIBHOTO | TPEYTOJIbHUKE. Brruncnenue AJIEMEHTOB TPEYrOJIbHUKOB c
TpeyrojabHUKa MCII0JIb30BAaHNEM TPUTOHOMETPUYECKUX COOTHOIIEHUH.
KonTponbnas pabota Ne3 mo teme «Ilo100HbBIE TPEYTOTLHUKI 1
I'naBa 8. OKpYXHOCTb 17
§1 KacarenbHast K OKpY>KHOCTH OKpyXHOCTb, €€ 3JIEMEHTHI U CBOICTBA. B3anMHOe pacnonioxxeHne npsiMou 4
u okpykHocTH. KacarenbHas u cexywas Kk OKpyKHOCTH, UX C80licmaa.
§2 I{enTpanbHbIle U BOUCAHHBIE YTIIBI I{enTpanpHbIe U BOUCAHHBIE YTIIBL. 4
§3 UYerbipe 3aMeuaTenbHble  TOukM | buccektpuca yrma u ee cBoiictBa. CepeAMHHBIN MNEPHEHIUKYISP K 4
TpEeYroJbHUKa OTPE3KY.
§4 Brucannas u omucaHHas | BrincanHele W = OMHMCaHHBIE  OKPYKHOCTH Uil  TPEYTOJbHUKOB, 4
OKPYXHOCTH yemolpexy201bHuK08. Tpuccekyus yena.
Konrtposnbnas padora Ne4 o reme «OKpy>KHOCTBY 1
[ToBTOpEHME. 4
YeThIpexyroabHUKA YetbipexyronsHuku. [lapamnenorpamm, poMO, mpsMOYrolbHUK, KBajaparT, 1
Tpaneuusi, paBHoOeApeHHas Tpanelusl.
[Tnomanu @dopmysbl TIOMIATN TPEYTOJbHUKA, MapajjieiorpaMMa U €ro YacTHBIX 1
Bu10B. Teopema I[Tudaropa.
[Tono6ubIE TPEeYroJdbHUKU. | [l0006HbIe mpeyeonvhuxu. [Ipuznaxu nododus. OKpYKHOCTb €€ DIEMEHTHI 1




| OxpysxHOCTE

U CBOWCTBA.

Hroroast koHTposIbHast paboTta Ne5 1
Wtoro 68
9 knacc.
Howmep riaBel/ HanmeHoBaHue riaBbl/IIyHKTa OcHOBHOE cofepKaHUE KomnunuecTtso
IIyHKTa 4acoB
I'maBa 9. Bekropsl 8
§1. IlonsiTne BeKTOpa IlonsiTHe BEKTOpA. 2
§2 CrnoxeHue ¥ BblUMTaHUE BEKTOpoB | JleficTBUS Ha/l BEKTOpaMHM, UCIIOJIb30BaHUE BEKTOPOB B (pu3HKe. 3
§3 YMHOKEHHE BEKTOpa Ha 4MCHO.| [Ipumenenue 6ekmopog ONsi peuileHus NpoCMmetuux 2eoMempuidecKux 3
[IpuMeHeHHEe BEKTOPOB K pELICHUIO | 3a0au.
3a/1a4y
I';masa 10. Mertop KoopauHaT 10
§1 Koopaunats! BekTopa Pasznooicenue  eexmopa na  cocmasnsarowue. OCHOBHBIE — IOHATHS, 3
KOOPOUHAMbl 8eKMOpA.
§2 [Tpocreitmne 3a/1a41 B| Paccmosnue medxcoy moukamu. Koopounamuvl cepedunvl ompesKa. 3
KOOpJMHATax llosgnenue  memooa  KoopouHam,  NO360JAOWE20  NEPEBOOUMD
eeomempuieckue obvekmvl Ha A3bIK aneeopwl. P. [lexapm. Ilpumepovi
DA3TUYHBIX CUCEM KOOPOUHAM.
§3 YpaBHEHUE OKPY)KHOCTHU U NpsiMON | Vpasnenus ¢hueyp. B3auMHOE pacrmonoXeHUEe 08yX OKPYICHOCMEN. 3
Ilpumenenue koopounam OJisi pewlenus NPOCMEUUUX 2eOMeMmpPULeCcKUX
3a0au.
Kontponbras pabora Nel o teme «BekTopbel. MeTo KoopauHaT. 1
I'masa 11. CooTHOIIEHNS MEX1y CTOPOHAMU M YIIIaMu TpeyrosibHUKa. CKalspHOE IPOU3BEACHUE BEKTOPOB 11
§1 Cunyc, KOCHHYC, TaHTeHc, | Tpuconomempuueckue yukyuu mynozo yena. Koopounamelr éexmopa. 3
KOTaHI'€HC yIJla
§2 CooTHolIeHHsT MeXy cTopoHamu U | DopMynbsl  MUIOMaad  TpeyrojibHUKA. Teopema cumycos. Teopema 4
yriaamu TpeyrojbHUKa KOCUHycos. BblYMCIIEHUE 3JEMEHTOB TPEYTOJbHUKOB C HCIOJb30BAHUEM
TPUTOHOMETPUUECKUX COOTHOIICHUN. ACmpOHOMUSL U 2e0MemPUs.
§3 CkansipHOe npou3BeieHrne BeKTopoB | Ckansaproe npouszeedenue. UYmo u kaxk ysnanu Aumaxcazop, pamocgen u 3




Apucmapx o pazmepax Jlynwvi, 3emau u Coanya. Paccmosnue om 3emau 00
JIynot u Connya. Mzmepenue paccmosnus om 3emau 0o Mapca.

Konrponsaast pabora Ne2 mo teme «COOTHOIIEHHS MEXIYy CTOPOHAMH M yrilaMH TpeyroibHuKa. CKalsipHOE NpOHM3BEACHUE 1
BEKTOPOB)
I'masa 12. JlnmuHa OKpyXHOCTH U IUIONIAJb Kpyra 12
§1 [TpaBriIbHBIE MHOTOYTOJIBHUKHI [TpaBuiibHBIE MHOTOYTOJIbHUKH. BIiMcaHHBIE M OINKCAaHHBIE OKPYKHOCTH 5
IUTISL NPABUNBHBIX MHO20Y207bHUK08. OKPYKHOCTh, Kpyr. VX snemMeHThl u
CBOMCTBA.
§2 JnuHa okpyxHOCTH U Iuiomaab | GopMymbl UIMHBI OKPY>KHOCTH U IUIOWAAN Kpyra. Keadpamypa kpyea. 6
Kpyra Hcmopus yucna . Apxumeo. Ilocmpoenue  npasunvHblx
MHO20y20NbHUKO8.  [eomempuss  u  uckyccmeo.  I'eomempuueckue
3AKOHOMEPHOCMU OKPYHCAIOULe20 MUPA.
KonTponbnas padora Ne3 no teme «JlimHa OKpY>KHOCTH U IUIOIIA/Ib KpPyTray 1
I'maBa 13. JIBr>xeHus 8
§1 [TonsiTrie NBUXKEHUS JBuxenus. OceBas U IIeHTpaIbHasi CHMMETPHSL. 3
§2 [TapamiensHBIi IEPeHOC U IOBOPOT | [losopom u  napamnenvhviii  nepernoc. Kombunayuu Osudicenuii  Ha 4
HJIOCKOCIU U UX C8OUCMBA.
Kontponbnas pabota No4 o teme «J{BuxeHuUs» 1
I'naBa 14. HavanipHbIe cBelleHUS U3 CTEPEOMETPUN 8
§1 MHororpaHHUKu [TnockocTs. MHozozpannux u e2o snemenmol. Hazeanus MHO202paHHUKo ¢ 4
PA3HbLIM  NOJOJICeHUeM U Koiudecmeom  cpadeti.  IlepBuuHBIe
IpEJICTaBJICHUs O MUpaMUie, apaieienumnee, Npu3Me, UX dJIeMeHTax U
npocredmmx cBoicrBax. [IpencraBneHne o0 oObeMe U €ro CBOWMCTBAX.
N3mepenne oobema. Ennnaniibpl usmepennst o00eMoB. Yosoenue kyoa.
§2 Tena 1 MOBEPXHOCTH BpaLICHUS [TepBuuHble mpencTaBieHUs O cdepe, ape, LWIMHApPE, KOHYCE, HX 4
JJIeMEeHTaX W TMpocTeWmux cBoicTBax. M3mepenue obwvema. I1. Depma.
Apxumeo. [Inamon u Apucmomens. JI. Diinep.
IToBTOpenue 11
BekTops! JeiictBue Han BekTopaMu. [lpumenenue 6ekmopos 01 peuieHus 2
NPOCMeUuUx 2eoMempudecKux 3a0au.
Metoa koopauHaT Koopounamer eexmopa, paccmosinue medxcoy mouxkamu. Koopounamer 2
cepeduHvl ompesKka. Ypaenenus ghueyp.
CooTtHomieHus Mexay cTopoHaMu U | @opMysbl  IUIOMIATM  TpeyrojibHUKa. ITeopema cunycos. Teopema 2

yIJIaMy TpeyrojbHHUKa

KOCUHyco6. BBIUUCIEHUE DIIEMEHTOB TPEYIOJbHUKOB C HCIOJIb30BAHUEM
TPUTOHOMETPUYECKUX COOTHOIICHHH.




JlnviHa OKPY)KHOCTH W IUIONIA]h| BrmcaHHble M ONKMCAHHBIC  OKPYXHOCTH  [UIL  NPAGULLHBIX 2

Kpyra MHO020y201bHUK08. DOPMYIIBI JJIMHBI OKPY)KHOCTH U IUIOIIAIH KPYyTa.

JIBrKeHuUs OceBasi M IICHTPAJIbHAS] CHMMETPUSI, NOBOPON U NAPAIETIbHBLI NePEeHOC. 2

HtoroBas KoHTpoJibHast paboTalNe5 1
Htoro 68

OIIMCAHUE YYEBHO-METOAUYECKOI'O
N MATEPHAJIBHO-TEXHUYECKOI'O OBECIIEYEHUSOBPA3OBATEJIBHOUJAEATEJILHOCTH
HopmaTtuBHbIe JOKYMEHTBI, IPOrPAMMHO-MeTOAuYecKoe odecnevyeHue, J0KaJIbHbIe AKThI

1. ®enepanbHbIil TOCYAapCTBEHHBIA 00pa30BaTEIBLHOTO CTaHAApTa OCHOBHOrO o0miero oOpa3oBanus (mpuka3 MunoOpHayku PO ot «17» nekalps
2010 roga Ne 1897) ¢ u3MeHEHUsAMH;

2. IlpumepHass ocHOBHass  00pa30BaTENBHON IMPOrpaMMbl OCHOBHOTO 0O0IIero ooOpa3zoBaHus (pelieHue ¢enepaabHOro y4eOHO-METOIHMUECKOTO
o0BbeIMHeHUs 1o 001eMy o0pa3zoBaHuto oT «8» anpens 2015 roma Ne 1/15).

3. OcHoBHas 0Opa3zoBarenbHas mporpaMmma oCHOBHOTo o01iero oopazoanus MKOVY «bpsinuackas COLLD

YueOHo-MeToAnYeCKHEe MATEPHAJIbI

1. YMK

1.1 Teomerpus. 7-9 xnaccel : ydeb. g oOuieoOpa3zoBar. opraHusanuii ¢ npui. Ha 31ekTpoH. Hocutene/ JI.C. Atanacsn, B.®. byry3os, C.b.
Kanowmues u ap.. — 7-e uzn. — M : Ilpocsenienue, 2017 — 383 c. : ui.

1.2.1 KonrtponbHble paboTel 1o reomerpun: 7 kiacc: K yueOHuKy JI.C. Artanacsna u ap. «l'eomerpust 7 — 9 kmacce» / H.b. MensnukoBa. — M.:
UznarenscTBo «OK3aMeny, 2014 — 64 c. : ui.

1.2.2 KonrponbHble paboTel 1o reomerpun: 8 kiacc: K yueOHuKy JI.C. Artanacsna u ap. «I'eomerpust 7 — 9 knacce» / H.b. MenbHukoBa. — M.:
UznarensctBo «OK3aMeny, 2014 — 64 c. : ui.




1.2.3 KonTtponbHbpie paboTsl 10 reomeTpun: 9 kmacc: k yueOnnky JI.C. Artanacsna u ap. «l'eomerpus 7 — 9 kmacce» / H.b. MenpHukoBa. — M.:
UznarenscTBo «OK3aMeny, 2014 — 94 c. : ui.

1.3.1 Tectsl mo reometpun: 7 kinacc: k yaeOuuky JI.C. Atanacsina u ap. «['eomerpust 7 — 9 kiacce» / A.B. ®@apkoB. — M.: U3parenbcTBo «DK3aMeH»,
2014 — 144 c. : un.

1.3.2 Tectsl mo reometpun: 8 kiacc: k yueoHuky JI.C. Atanacsina u np. «I'eomerpust 7 — 9 kiacce» / A.B. ®@apkoB. — M.: U3nparenbcTBo «DK3aMeH»,
2014 -110c. : un.

1.3.3 Tectsl mo reometpun: 9 kiacc: k yueonuky JI.C. Atanacsina u np. «I'eomerpust 7 — 9 kiacce» / A.B. ®@apkoB. — M.: U3nparenbcTBo «DK3aMeH»,
2014 - 96 c. : um.

1.4. 1 Innaktudyeckue Marepuansl mo reomerpun: 7 knacc: K yueOHuky JI.C. Aranacsaa u ap. «['eomerpust 7 — 9 xmacce» / H.b. MenbuukoBa, I'.A.
3axapoBa. — M.: U3narenbcTBO «OK3ameny, 2014 - 144 c. : ui.

1.4.2 Jlupmaktudeckue mMarepuansl mo reomerpun: 8 kiacc: K yueOHuky JI.C. Atanacsna u np. «l'eomerpus 7 — 9 xmaccer» / H.b. MenbaukoBa, ['.A.
3axaposa. — M.: U3nartenscTBO «OK3amen», 2014 - 176 c. : u.

1.5. 1. T'eomerpusi: pabouas Tetpanp : 7 k. / JI.C. Aranacsan, B.®. Byry3os, C.b. Kagomies u ap.. — M : [Ipocsemienue, 2014 — 64 c. : u.
1.5.2. T'eomerpus: pabogas terpans : 8 k. / JI.C. Atanacsa, B.®. Byry3os, C.b. Kagomues u ap.. — M : [IpocBemenue, 2014 — 65 c. : uin.

1.5.3. T'eometpusi: pabouas terpanp : 9 k. / JI.C. Aranacss, B.®. byry3os, C.b. Kagomues u np.. — M : IIpocemienue, 2014 — 49 c. : ni.

2. IleyaTHbIe MOCOOUHA

2.1. KoMrmiekT geMoHCTpannoHHbIX Taommi «I eomerpus. 7 kinace» k yueOHuky JI.C. Aranacsua / T.I'. Xogor, T.A. Bypmucrposa, A.}O. Xomor. — M.:
[TIpoceemenue, 2014

2.2. Kommekt tabmui «Marematuka. ['eomerpus. 7-11 kimace». Harnsannoe noco6ue / M.: Criektp-M

3. KomnbrorepHsbie 1 HHPOPMANMOHHO-KOMMYHHKALIMOHHbIE CPeICTBA 00y4YeHUs!



3.1. CD - luck «Ypoku reomerpun Kupumia u Medomus»

3.2. CD - luck «I"'eomeTpus 7 kmace» / MzmarensctBo «1Cx», cepust: «lllkomay

4. UndopmanmoHHbIe HCTOYHUKH

4.1. http://fcior.edu.ru/ - enuHOE OKHO AOCTYIIA K 00pa30BaTEILHBIM PeCypcam

4.2. http://school-collection.edu.ru — emuHast kosuieKius PPOBBIX 00pa30BATEIBHBIX PECYPCOB

4.3. http://www.fipi.ru/ - penepanbHbIil HHCTUTYT MEAArOTHYECKUX U3MEPEHUI: HOpMaTHUBHO-TIpaBoBast 6a3za OI'D, oTKphITHIi OaHK 3amanus OI'D
(MaTemaTuka)

4.4. http://alexlarin.net/ - uadopmanmonHas noaaepkka npu moaroroke k OI'D mo maremarnke

4.5. http://sdamgia.ru/ - o6pa3zoBatesbHbII MOPTAI JJIs IOATOTOBKHU K 3K3aMEHaAM

5. TexHuveckue cpeacTBa

5.1. IlepcoHanbHBIN KOMIBIOTED

5.2. MynpTuMeAUHbIN T1a00paTOPHBINA KOMIUIEKT C UHTEPAKTUBHON CHCTEMOI

6. YueOHO-TpaKkTHYECKOEe 000pPyA0BaHUE

6.1. Jlocka MarHuTHas

6.2. KoMmieKT MHCTpYMEHTOB KJIACCHBIX: JIMHEIKa, TpaHCHOPTHP, yroabHUK (30°, 60°), yronsHuk (45°, 45°), uupKyab

6.2 KomruiekT ¢puryp Ha MarHuTax
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