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BBenenune
PaGouas nporpamma no yue6HoMy npeameTy 0a30BbIil ypoBEeHb pa3paboTaHa B COOTBETCTBUU C HOPMATHUBHBIMU aKTaMU:

- ®epepanbHbli 3aK0H 0T 29.12.2012 Ne 273-®D3 «O06 obpa3oBanuu B Poccuiickoit @enepanuny (¢ Mocie yomuMl U3MEHEHUSIMN );

- Konnenus pa3Butust MaremMaTu4eckoro oopazoBanus B Poccuiickoit Denepanun, yrBepkaeHa pacnopsokenueM [IpaBurenscta PO ot 24.12.2013
Ne 2506-p; - npuka3 MunuctepcTBa obpazoBanus u Hayku Poccuiickoit @enepanuu ot Ne 17.05.2012 Ne 413 «O6 yrBepkaeHuu (eaepaibHOTO
roCy/1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHIapTa OCHOBHOTO O0IIeTr0 00pa3oBaHus» (C MOCIeAYIOIIMMH U3MEHEHHUSIMH );

- npuka3 MunuctepcTBa npocsemenus Poccuiickoit @enepanuu ot 28.12.2018 Ne 345 «O denepanbHOM nepeyHe yueOHUKOB, PEKOMEHAYEMBIX K
UCIOJIb30BAHUIO TPH pealu3aliil HMEIOIIUX TOCYJapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTeIbHBIX MPOrpaMM HauyalbHOIO OOIIEro, OCHOBHOTO
o0miero, cpeHero o0mero 00pa3oBaHus (C MOCISAYIONUMHU U3MECHEHUSIMH ),

- [lpumepHas ocHOBHas oOpa3oBaTenbHas IPOrpaMMa OCHOBHOTO 001Iero 0opazoBaHusi, 0100peHa pelieHrneM (eneparbHOro yueOHO-METOAUYECKOTO
o0beuHeHus 1Mo o0meMy oopazoBanuio ((mporokoi 3aceganus oT 08,04,2015Ne 1/15)(pen. ot 28.10.2015)

-Y4eOubiM mianoM MBOY BMP «Kyb6enckas cpennsis mkona uMm. A.®. KiyboBa» Ha nzyueHue Kypca MareMaTuka

- [IpumepHO# 1 aBTOPCKOI MpOorpaMMbl OCHOBHOTO 0OO0IIEro o0pa3oBaHUs 10 MareMaTuke: MaTemaruka. 5-9 Ki1acchl: MPOEKT. — 3-€ u3/1., mepepad. —
M.: IlpocBemienue, 2011. — 64c. — (Ctangaptel BTOoporo nokoienus); Kypc pazpaboran B cooTBeTcTBUU ¢ ydeOHUKaMHU Ui ydanmxes 7, 8, 9 kiiaccoB
00111e00pa3oBaTeNbHBIX YUPEKICHUN 1O peaakiueit koyektusa aBTopoB: JI.C. Atanacan, B.®. byry3os, C.b. Kagomiies,

1)[Inanupyemble pe3ynbTaTbl OCBOEHUS Y4€OHOTO IpeaMeTa.
1.1. JInuHOCTHBIE PE3yABTATHl OCBOEHUS IPEAMETA OTPAXKAIOT:

1) BocniuTaHue POCCUICKOM TpakJJaHCKON MACHTUYHOCTHU: MAaTPUOTH3MA, yBakeHUs K OTedecTBY, IPOILIOE M HACTOSIIEe MHOIMOHALMOHAJILHOTO Hapoja
Poccun; oco3HaHue cBOEH 3THUYECKOM NPUHAJICKHOCTH, 3HAHUE UCTOPUH, SA3BIKA, KYJIbTYPbl CBOETO HAapOJa, CBOETO Kpas, OCHOB KYyJIbTYPHOI'O HaCIECIHs
HapooB Poccum m yenoBeuecTBa; YCBOCHHE T'yMaHUCTHYECKUX, JAEMOKPATHYECKUX M TPAJULIMOHHBIX LEHHOCTEH MHOTOHALMOHAIBHOIO POCCUICKOIO
o011ecTBa; BOCIUTAHUWE YyBCTBA OTBETCTBEHHOCTH W joiira nepes Poaunoil; 2) ¢opMupoBaHHe OTBETCTBEHHOTO OTHOLICHUS K YYEHMIO, TOTOBHOCTH U
CIOCOOHOCTH 00YYaOIMXCsA K CAaMOPa3BUTHIO U CAMOOOPa30BaHUIO HA OCHOBE MOTUBAIMM K OOYYEHHUIO U MO3HAHUIO, OCO3HAHHOMY BBIOOPY U IOCTPOECHHUIO
JanbHeHIel MHIMBUyadbHONH TPAaeKTOpHHM 00pa3oBaHus Ha 0a3e OPHEHTUPOBKUM B MHUpe Hpodeccuil U NpodecCHOHANbHBIX MPEANOYTEeHHH, ¢ Y4eTOM
YCTOMYMBBIX MTO3HABATENILHBIX UHTEPECOB, a TAK)KE€ Ha OCHOBE (POPMHUPOBAHUS YBAXKUTEILHOTO OTHOILIEHUS K TPYNY, Pa3BUTHS OIbITa y4acTHs B COLUAIBHO
3HA4MMOM TPYJIE;

3) popmupoBaHUE 1IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U OOIECTBEHHOW MPAKTHUKH, YIUTHIBAIOIIETO
COLMAJIbHOE, KYJIBTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOI'0 MHPA;

4) popmupoBaHNEe OCO3HAHHOTO, YBAKUTEIBHOTO U 100POKENATETLHOTO OTHOUICHHS K IPYTOMY U€JIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO, KYIbTYpE, A3bIKY,
Bepe, IPAXIAHCKON MMO3ULMH, K HICTOPUH, KYJIbTYPE, PETTUTUH, TPAJAULIUAM, sI3bIKaM, IEHHOCTSIM HapoJ0B Poccun 1 Hapo10B MUpa; TOTOBHOCTH U CITIOCOOHOCTH
BECTH JUAJIOT C IPYTUMH JIFOJIbMH U IOCTUTaTh B HEM B3aMMOIIOHUMAHMS;



5) ocBoeHME CONMATIBHBIX HOPM, IPAaBWI MOBEACHUS, posiel U (HOpM COLMANBHOM JKM3HU B TPYIMIAX U COOOIIECTBAX, BKIIIOYAs B3POCIBIE M COLMAIbHBIC
COOO0IlleCTBa; ydyacTHUE B IIKOJBHOM CaMOYIIPaBICHMM U OOILIECTBEHHOW >XU3HM B Ipe/esaX BO3PACTHBIX KOMIIETEHIMH C Y4Y€TOM pPEruOHajbHBIX,
ATHOKYJBTYPHBIX, COLIHATIbHBIX U IKOHOMHYECKHX OCOOCHHOCTEH;

6) Pa3BUTHEC MOPAJIBHOI'O CO3HAHHA U KOMIICTCHTHOCTH B PCIICHUN MOPAJIbHBIX HpO6J’ICM Ha OCHOBEC JIMYHOCTHOI'O BBIGOpa, (bOpMI/IpOBaHI/Ie HPaBCTBCHHbIX
YYBCTB U HPABCTBCHHOT'O ITOBCACHH A, OCOSHAHHOTI'O U OTBETCTBCHHOI'O OTHOIICHUA K COOCTBCHHBIM IMMOCTYIIKaM;

7) dopmMupoBaHHEe KOMMYHUKATHBHONW KOMIIETEHTHOCTH B OOIIEHHHU M COTPYAHUYECTBE CO CBEPCTHHUKAMH, JIETBMHU CTaplliero M MIIAJIIEro BO3pacTa,
B3pOCJIBIMH B IIpOIecce 00pa30BaTebHON, OOIIECTBEHHO MOJIE3HOM, yIeOHOUCCIIE0BATEILCKOM, TBOPUECKOM U APYTHX BUAOB IEATEILHOCTH;

8) (bOpMI/IpOBaHI/Ie LHEHHOCTH 3J0POBOI'O U 0€30I1aCHOTO 06p8.38. JKU3HH; YCBOCHUC IIPABUJI HHAUBUAYAJIBHOI'O U KOJIJICKTUBHOT'O 0€e30I1aCHOTO IIOBCACHUA B
tIp€!3BI)ILIaI‘/'IHLIX CUTyalusX, YIPOXKAOIINX XU3HU U 310POBbIO JIIOI[Gﬁ, IMpaBUJI MOBCACHUA HA TPAHCIIOPTE U HA 1OPOrax;

9) popmupoBaHUE OCHOB 3KOJIOTUYECKON KYIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 9KOJIOTHUYECKOTO MBILIUICHHUS, PA3BUTHE OMBITA SKOJOTHYECKH
OPUEHTUPOBAHHOMN PEPIICKCUBHO-OIICHOUYHOHN U MPAKTUYECKOM IESITEILHOCTH B dKU3HCHHBIX CUTYaIIMSIX;

10) oco3HaHue 3HAYEHHSI CEMbU B JKU3HH Y€IOBEKa U 00IIEeCTBa, IPUHATHE IEHHOCTH CEMEUHOM KU3HH, YBXKHUTEIbHOE U 3a00TJIMBOE OTHOIICHHE K YJIeHAM
CBOCH CEMBbH;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHMUS Yepe3 OCBOSHHE XYJO0XKECTBEHHOTO Hacieaus HapoAoB Poccuu m mMupa, TBOPUYECKOH JEATEIFHOCTH 3CTETHUECKOTO
Xapakrepa.

1.2. MeTaHpeI[MeTHBIC PE3YyIbTAaThl OCBOCHUSA IPCAMETA OTPAKAIOT:

- YMEHHE CAaMOCTOATEIBHO OINPEAEIATh LIEJIN CBOET0 00y4eHHUs, CTaBUTh U (POPMYIUPOBATh AJis ce0sl HOBBIE 3a/1a4M B yueOe 1 TO3HABATEIIbHOM 1€ATEIbHOCTH,
pa3BUBAaTh MOTHBBI U HHTEPECHI CBOEH IM03HABATEIBLHON JEATEIIBHOCTH;

- YMCHUC CaMOCTOATCIIbHO IJIIAHUPOBATHL IIYTH JOCTHUIKCHUSA HCJ’ICfI, B TOM YHUCJIC AJIBTCPHATUBHBIC, OCO3HAHHO BI)I6I/IpaTI> HanooJee 3(1)(1)€KTI/IBHI>IG CIIOCOOBI
peHiCHusd y‘IC6HBIX M ITO3HABAaTCJIbHBIX 3a1a4,

- YMEHHE COOTHOCHUTH CBOM JIEUCTBUS C IUIAHUPYEMBIMH PE3YJIbTATAMH, OCYIIECTBIIATh KOHTPOJIb CBOEH JESITEIBHOCTH B IPOLIECCE JOCTHXKEHUS PE3yJIbTara,
OTIpeNieNIATh CIOCOOB! EHCTBHI B paMKaxX NpPEJIOKEHHBIX YCIOBUU U TpeOOBaHMIA, KOPPEKTUPOBATh CBOM JCWCTBUS B COOTBETCTBUHU C M3MEHSIOLIEHCS
CUTYyaIuen;

- YMCHHUC OLCHHBATH MPABUJIBHOCTH BBIIIOJIHCHHUA yqe6H0171 3aJga4u, COOCTBEHHBIC BO3MOXKHOCTH €€ pelmiCHus; - BJIAACHHUC OCHOBAMH CAMOKOHTPOJIA,
CaMOOILICHKHU, IMPUHATHUA pemeHHﬁ U OCYIICCTBIICHUA OCO3HAHHOT'O BI)I60pa B yqe6H0171 1 TI03HaBaTEIIbHOM ACATCIIBHOCTU, - YMCHHUE ONPCACIATE IMOHATHA,
CO3JaBaThb O606IJ_ICHI/I$I, YCTaHaBJIMBATb aHAJIOTHUH, KHaCCI/I(I)I/II_[I/IPOBaTB, CaMOCTOATCIIbHO BBIGI/IpaT

b OCHOBAaHHS WU KPUTEPHUH IS KJIacCCH(PUKAIMK, YCTAHABIMBATH MPUUYWHHO-CICJACTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCYXKIACHHE, YMO3aKIIIOUCHHE
(MHIyKTUBHOE, ACTYKTUBHOE U 110 aHAJIOTUH) U JACTaTh BHIBOIBL;

- YMCHHUC CO30aBaThb, IPUMCHIATb U HpGO6p330BBIBaTB 3HAaKU U CUMBOIJIBI, MOACIU U CXEMBI I PCIICHUA y‘IC6HBIX 1 ITO3HAaBAaTCJIbHBIX 3a1a4,

- CMBICJIOBOC UTCHHC,



- YMEHHE OPraHU30BbIBaTh YI€OHOE COTPYIHUYECTBO U COBMECTHYIO JCSITEIHLHOCTD C YUYUTEIIEM U CBEPCTHUKAMU; pabOTaTh MHIUBUAYAIBHO U B TPYIIIIE:
HaXOJIUTh OOIIIee PEIICHHE U pa3periaTh KOHQIMKTH HA OCHOBE COTJIACOBAaHMSI TO3UIIUN M yueTa HHTEPECOB; (OPMYIUPOBATh, apTyMEHTHPOBATh U OTCTAUBATh
CBOE MHEHHE;

- YMEHHE OCO3HAHHO HUCII0JIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBHH C 337a4eii KOMMYHUKAIIUH JUIs BEIPQ)KEHUSI CBOUX YYBCTB, MbICIEH U MOTPEOHOCTEH;
IJIAHUPOBAHMS U PETYJISLIMA CBOCH EATEIbHOCTH; BIaJICHUE YCTHOM U MMCbMEHHOM PEYbl0, MOHOJIOTMYECKOM KOHTEKCTHOM PEUBIO;

- (hopmupoBaHue U pa3BUTUE KOMIIETEHTHOCTH B 00J1aCTH UCIIOJIB30BaHUs HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee UKT- komnerenuun);
pa3BUTHE MOTHBALIMU K OBJIQJICHUIO KYJIbTYpOH aKTUBHOTO MOJIb30BaHUS CIIOBAPSIMU U IPYTUMU MTOMCKOBBIMU CUCTEMAMU;

- (opMUpOBaHUE M pa3BUTHE KOJOTHYECKOTO MBIIIICHUS, YMEHUE MPUMEHSITH €r0 B MO3HABATEIbHOW, KOMMYHHUKATUBHOW, COIMATIbHOW IMPAKTHUKE U
po(heCcCHOHATTLHOW OpPUEHTAIUH.

YHuBepcalibHble ydeOHbIE 1eHCTBUS
Perymsatuubie YV /1

1. YMeHHne caMOCTOATENIBHO ONpPeNeNTh ey 00yueHHsl, CTaBUTh U (OPMYIHPOBATh HOBBIE 3a/1a4M B yueOe U IM03HABATEJIbHON JEATEIbHOCTH, Pa3BUBATh
MOTHBBI U HHTEPECHI CBOEH 1103HABATENbHOM AesTeabHOCTH. OOydaromuics CMOXKET:

- QHAJIM3UPOBATh CYIIECTBYIOIIME U IJIAHUPOBATH Oynylue oOpa3oBaTelbHbIE PE3YNbTaThl; - HIEHTU(GULIUPOBATH COOCTBEHHbIE MPOOIEMBI U ONPENEITh
[JIaBHYIO IPOOJIEMY; - BBIABUTAaTh BEPCUM PEIICHUs TPOOIeMbl, (POpMyYIHpOBaTh TMIIOTE3bL, IPEIBOCXUIIATh KOHEUHBIN PE3yIIbTaT;

- CTaBUTH LICJIb JCATCIIbHOCTH HAa OCHOBC OHpGI[GJ'IGHHOI’I HpO6J’IeMH " CYHICCTBYIOIIHUX BO3MO)KHOCTCI\/‘I;

- q)OpMy.]'II/IpOBaTI) y‘IC6HI)Ie 3aJa4d KakK marmu JOCTHXCHHA IIOCTaBJICHHOM e ACATCIbHOCTU, - 000OCHOBBIBATh HOCJICBBIC OPUCHTUPLI U MPUOPUTETEHI
CCbUIKAMH Ha NEHHOCTHU, YKa3bIBasA U 000CHOBBIBAs JIOTUYCCKYIO IMOCJICA0BATCIIbHOCTD IIAroB.

2. YMeHue caMOCTOSATENbHO IUIAHUPOBATh MTYTH JOCTHKEHUSI LIe€JIeH, B TOM YHCIie allbTEPHATUBHBIE, OCO3HAHHO BBIOMpPaTh Hanbosee 3¢ HEeKTUBHBIE CITOCOOBI
peleHns yueOHbIX U 03HaBaTeIbHbIX 3a7au. O0yyaromuicss CMOXKeT:

- OTIpeAeNIATh HEOOXOIMMbIE JEHCTBHE(ST) B COOTBETCTBUM C YICOHOW U MO3HABATEIHLHOM 3a7]a4€i M COCTABIISATh aJITOPUTM UX BBITIOJIHEHHS]; - 000CHOBHIBATH
U OCYILIECTBIIATH BBIOOp Hanboee 2 (heKTUBHBIX CITOCOOOB pEIIeHUs YUeOHBIX U MO3HABATEIHHBIX 33/1a4;

- OHpeHeHHTB/HaXO)II/ITB, B TOM YHUCJIC U3 NPCIIIONKCHHBIX BAPUAHTOB, YCJIOBHUA AJIA BBIITOJIHEHUA y‘Ie6HOﬁ W TI03HABaTEILHOM 3aJa4u,

- BBICTPanBaTh KU3HEHHbIE TUIaHBI HA KPATKOCPOUHOE Oyiyliee (3asBIIATh 1IeJIeBble OPUEHTHPHI, CTABUTH aJ€KBaTHbIE UM 3aJlaud M MpeJylarath JelcTBus,
yKa3bIBasi 1 00OCHOBBIBAS JIOTUYECKYIO MOCIEI0BATEIbHOCTD 111aroB);

- BRIOMPATH U3 MPEAT0KEHHBIX BAPUAHTOB M CAMOCTOSITENILHO UCKATh CPENICTBA/PECYPCHI TSI PEIICHUS 3a/1a4H/TOCTHKEHUS IIETTH; - COCTABIISITh TUIaH PEIICHUS
po0JIeMbI (BBITTOJIHEHUS TIPOSKTA, MPOBEACHUS UCCIICIOBAHNS);



- OTIPEEINIATH MOTCHIIMATBHBIC 3aTPYAHCHUS MTPH PEIICHUN Y4eOHOH 1 MO3HABATEIBHON 3a1a4i M HAXOIUTh CPEACTBA IS UX YCTPAHEHUS; - ONUCHIBATH CBOM
OmbIT, OoopMIIsisi €ro A IMepeladyd JIPYruM JIIOISM B BHJIE TEXHOJOTMM PEIICHUs MPAKTHYECKHX 3aJad ONpPEJEJICHHOTO Kjacca; - IJIaHUpOBaTh U
KOPPEKTUPOBATH CBOIO MHAMBUAYAIbHYIO 00pPa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCUTD CBOU ACUCTBHS C INIAHUPYEMBIMU PE3YyJIbTaTAMU, OCYILECTBIIATH KOHTPOJIb CBOEH EATEIbHOCTH B IIPOLIECCE NTOCTHKEHU I pE3yJIbTaTa,
OTIpeNeNIATh CIIOCOOBI EHCTBHI B paMKaxX MPEUIOKEHHBIX YCIOBUH M TpeOOBaHMIA, KOPPEKTHPOBATh CBOM ACWCTBUS B COOTBETCTBUHU C M3MEHSIOIICHCS
cutyarueit. O0yJaronunics CMOXET:

- OTIPENIENATh COBMECTHO C MEaroroM ¥ CBEPCTHUKAMU KPUTEPHUHU TUIAHUPYEMBIX PE3yJIbTaTOB U KPUTEPUU OLIEHKH CBOEH yueOHOH e TeNbHOCTH,
- CUCTEMAaTH3UPOBAaTh (B TOM YHCIIE BBIOMPATh IPUOPUTETHBIE) KPUTEPUU TUIAHUPYEMBIX PE3YJIbTATOB U OLEHKU CBOCH NesATEIbHOCTH;

- OTOMpPATh MHCTPYMEHTHI JUISI OLICHUBAHHS CBOCH JCSITEILHOCTH, OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JESATEIIBHOCTH B paMKaX MPEI0KCHHBIX YCJIOBUN H
TpeOOBaHMIA;

- OLIEHHUBATh CBOIO JEATEIBHOCTh, ApI'YMEHTHPYS IPUYHUHBI JOCTHKEHHSI UM OTCYTCTBHSI INIAHUPYEMOTO pe3yJIbTaTa;
- HaXO/IUTh JI0CTaTOYHBIE CPEJICTBA JUIs BBIMOJIHEHUS YUeOHbIX JeHCTBUI B U3MEHSIOLIEHCS CUTyallul /WU IPU OTCYTCTBUU IUIAHUPYEMOTO Pe3yiibTaTa;

- paboras 110 cBOeMy IJIaHy, BHOCUTbh KOPPEKTUBBI B TEKYILYIO JESATEIHOCTh HA OCHOBE aHAJIM3a U3MEHEHUI CUTYal[uH JJIs [TOJIy4€HHUs 3aIllIaHu POBAaHHBIX
XapaKTEPUCTHK MPOYKTa/pe3yibTara;

- YCTaHaBIIMBATh CBSI3b MEXTY MOJYYCHHBIMH XapaKTePUCTUKAMH MIPOYKTa U XapaKTePUCTUKAMU TIpoIiecca IEITeTbHOCTH U TI0 3aBEPIICHUH JICSITEIIbHOCTH
npeasiaraTh M3MEHEHUE XapaKTEPUCTHK Ipolecca AJid MOJYyYEeHUs YIYUIIEHHBIX XapaKTepUCTUK MPOIYKTA; - CBEPSITh CBOM JEHCTBUS C LENbIO U, MPHU
HEO0OXOAMMOCTH, UCTIPABIISTH OMIMOKH CAaMOCTOSTEIHHO.

4. YMeHue OlleHNBAaTh MPAaBUILHOCTD BBITIOTHEHHUS Y4eOHOI 3a1a4u, COOCTBEHHbBIE BO3MOKHOCTHU €€ PelIeHHS.
OO0y4aromuiics CMOXKET:

- OIpCaCIATh KPUTCPUU ITPABUIIBHOCTU (KOppCKTHOCTI/I) BBITTOJTHCHU A yqe6H0171 3aa4u; - aHAJIM3UPOBAThL U 000CHOBBIBATH MPUMCHCHUC COOTBCTCTBYIOLICTO
HHCTPYMCHTApPUA IJId BBIITOJTHCHUA y‘Ie6HOI>'I 3aJadyu,; - CBO60}1HO IIOJIB30BaTHCA BI)Ipa6OTaHHI)IMI/I KpUTCpUAMU OLUCHKHW U CaMOOLCHKH, UCXOOA U3 LCIIN U
HMCIOIUXCA CPCACTB, pa3jinvdas pe3yJIbTaT U CITIOCOOBI HCﬁCTBHﬁ;

- OLIEHUBATh MPOAYKT CBOEH NEATEILHOCTH I10 33JaHHBIM H/HJIM CAMOCTOSITENILHO ONPEIETIEHHBIM KPUTEPUSM B COOTBETCTBUH C LIEbIO ACSITEIbHOCTH;
- 000CHOBBIBATh JIOCTUKMMOCTD 11€JIM BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOMX BHYTPEHHHUX PECYPCOB U JIOCTYIHBIX BHEIIHUX PECYPCOB;
- (puxcupoBaTH M AaHATU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

5. Brnagenue ocHOBaMU CaMOKOHTPOJS, CAMOOIICHKH, NMPHUHATUS PEHICHUH U OCYIIECTBICHHUS OCO3HAHHOTO BBIOOpa B Y4eOHOW M TO3HABATEIbHOM.
OO0yJaromMiics CMOXKET:

- HaGHIO,Z[aTL U aHaJIu3upoBaThb CO6CTB€HHYIO y‘IeGHYIO U TIO3HABATCIBHYIO HACATCIIBHOCTL H ACATCIBHOCTbL OPYIrUx 06yqa10m1/1x051 B TIIpomecce
B3aUMOIIPOBEPKH;



- COOTHOCHUTD pCAJILHBIC U IIJIAHUPYCMBIC PC3YJIbTATLL HHIIHBHI[yaHBHOﬁ O6p8,30B3.TCJIbH0fI JACATCIIBHOCTHU U ACJIaTh BBIBO/JBI,
- IpUHUMATh PCIICHUC B y‘Ie6H0ﬁ CUTyalll U HECTHU 34 HET'O OTBETCTBCHHOCTD;
- CaMOCTOATCIIbHO OIMPCACIIATh IIPUYUHBI CBOCTO YCIICXa UJIM HCYCIICXa U HAXOAUTh CIIOCOOBI BbIXOJla U3 CUTyallun HCYCIICXA,

- PETPOCHEKTUBHO ONpPENENATh, KaKhe NEHCTBHUS MO PELICHUI0 y4eOHOM 3ajaud WIM MapaMmeTpbl 3THUX ACHCTBHI MPUBEIU K IMOJYYEHHUIO HMEIOLIErocs
MPOJYKTa YUeOHOU NesTeNbHOCTH,

- JIEMOHCTPHUPOBATH IMPHUEMbl PETYISALUN MCUXOPU3UOIOIMUECKUX/IMOLMOHANBHBIX COCTOSHUM A JOCTHXKEeHUs 3(]dekra ycrnokoeHus (ycTpaHeHHs
OIMOIMOHAIBHOW  HampspKeHHOCTH), dS(dekra BoccTaHOBieHUs (OocnabieHHs TPOSIBICHUH yTromiieHHs), d¢p@dekra aKTUBH3aUWU (NMOBBIIICHHS
HNCUXO(U3HOTOINYECKON PEaKTUBHOCTH).

Ilo3naBarenbubie YV /]

1. Ymenue OIIPpCACIIATL IIOHATHA, CO3MaBaTb 0606H16HI/IH, yYCTaHaBJIMBATb AHAJIOTHH, KJ'IaCCI/I(I)I/IHI/IpOBaTb, CaMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHHA U
KPUTCPUUN IJIA KJIaCCI/I(bI/IKaIII/H/I, YCTaHaBJIMBATb NPUYIHNHHO-CIICACTBCHHBIC CBA3U, CTPOUTDL JIOTHUCCKOC PACCYKICHNUEC, YMO3AKIIOYCHHNC (I/IHIIYKTI/IBHOC,
ACAYKTUBHOC, 110 aHaHOFPIPI) Hn ACJIaTb BBIBOJBI.

OOy4Jarommiicss CMOXKET:

- TOIOMPATh CJIOBA, COMIOAYNHEHHBIC KITFOUEBOMY CIIOBY, ONPECIISIONINE €ro MPU3HAKU M CBOICTBA;

- BBICTPAMBATh JIOTHYECKYIO ICTIOYKY, COCTOSIIYIO M3 KIIFOUEBOTO CJIOBA U COMOTYMHEHHBIX €MY CJIOB;

- BBIICJIATH OOIIMI IPU3HAK JABYX MM HECKOJIBKUX MPEIMETOB HIIU SIBJICHUH U OOBSICHSATH HX CXOJICTBO;

- O6’I)€I[I/IH$ITI) MNPpEAMCETEI U ABJICHUA B I'PYIIILI IO OIMMPEACIICHHBIM IIPU3HAKaM, CPaAaBHHUBATD, KﬂaCCI/I(i)I/IHI/IpOBaTI) u O606HIaTI) q)aKTI)I " SABJICHUA,
- BBIJICJIATH SIBJICHUE M3 OOIIETO0 psijia APYrUX SBICHUN;

- OHpeaAcCIATh O6CTO$IT€J'II)CTBa, KOTOPBIE MPCAIICCTBOBAIM BO3HHMKHOBCHHIO CBA3W MCXKAY ABJICHHAMH, H3 I3THUX 00CTOATEILCTB BBIICTIATDH
OonpeacirsroImmce, CIIOCOOHBIC OBITH HpH‘{HHOﬁ AAaHHOT'O ABJICHHS, BBIABJIIATH IPUYUHBI U CIICACTBUS HBHCHHﬁ;

- CTPOUTH PACCYKIEHUE OT OOIIMX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSIM U OT YaCTHBIX SIBJIEHUH K OOIIMM 3aKOHOMEPHOCTSIM;
- CTPOMTD pacCy’ICHNE Ha OCHOBE CPABHEHUS MPEJAMETOB U SIBICHUH, BBIIEISISI IPH 3TOM O0IIKe PU3HAKY;
- M3J1araTh MOJTY4YEHHYI0 HH(POPMALUIO, UHTEPIIPETUPYS €€ B KOHTEKCTE periaeMoi 3aauu;

- CaMOCTOSATENIBHO YKa3blBaTh Ha HH(GOpPMAIMIO, HYXKJAIOUIYIOCS B TMPOBEpKE, MpeaiaraTb U HPUMEHSTH CHOCOO0 MPOBEPKU JOCTOBEPHOCTH
uH(pOopMaLnu;

- Bep6aJII/130BaTL OMOIIMOHAJIbHOC BIICYATIICHUEC, OKAa3aHHOC HAa HEI'O KCTOYHHUKOM;

- OOBSICHSTH SIBJICHHS, TIPOILIECCHI, CBSI3M M OTHOIICHWS, BBISIBIIIEMBbIC B XOJI€ TIO3HABATEIFHOW M HMCCIEOBATEILCKON NESTEIFHOCTH (IIPUBOANUTH
00BsICHEHUE ¢ U3MEHEHHEM (OPMBI MIPEACTABICHUS; OOBSICHSTH, IETAUZUPYS WU 0000111ast; OOBSICHITH C 3aJaHHOW TOYKH 3pEHUS);



- BBIABJISITh U HA3bIBATb MIPUYUHBI CO6BITI/ISI, SABJICHUS, B TOM YHUCJIC BO3MOXKHBIE/HanboIee BCPOATHBIC IPUYXHBI, BO3MOYKHBIC ITOCJICACTBHA 3aZ[aHHOﬁ
IMPUYHUHBI, CAMOCTOATCIBHO OCYIICCTBIIAA HpH‘lI/IHHO'CHeI[CTBeHHBII;'I dHaJIn3;

- ACJIaTh BBIBOA HAa OCHOBC KPUTHYCCKOI'O aHajin3a pa3HbIX TOYCK 3PCHUSA, ITIOATBCPIKAATH BBIBO COOCTBEHHOM apI‘YMeHTaL[I/IE':ﬁ NI CaMOCTOATCIIBHO
IMMOJIYYCHHBIMH JaHHBIMU.

2. YMeHue co3/iaBaTh, MPUMEHSTh U PeoOpa30BhIBATH 3HAKU M CUMBOJIBI, MOJICIIA U CXEMBI JUISl pEIICHHUs YIeOHBIX U MIO3HABATEIHHBIX 3a/1a4.
OO0yuaromuiicsi CMOXKET:

- 0003HaYaTh CHMBOJIOM W 3HAKOM IIPEIMET H/WIIU SIBJICHHC;

- OTIPEIENATh JOTHYECKHE CBA3H MEXKIY MpeIMEeTaMu 1/WIK SBICHUSIMH, 0003HAaYaTh JaHHBIE JJOTHYECKHUE CBSA3H C TOMOIIBIO 3HAKOB B CXEME;
- c03/1aBaTh aOCTPAKTHBIN WM pealIbHBIA 00pa3 MpeaMeTa U/iiu SIBICHUS;

- CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCIIOBHI 3314 U/WIIK CII0C00a €€ pelieHus;

- CO3JaBaThb B€p6aJII)HI)I€, BCHOICCTBCHHBIC U I/IH(l)OpMaIII/IOHHBIe MOZACIIN C BBIACIICHUECM CYHICCTBCHHBIX XapaKTCPUCTHUK 00beKTa AJi1 OIpPCACIICHUA
crocoba peICHUA 3a1a4u B COOTBECTCTBUU C CHTyaHHeﬁ;

- IpeoOPa30BbIBATH MOJIENH C LENbIO BBISIBICHUS OOLINX 3aKOHOB, ONPEAEISIONNX JaHHYIO IPEIMETHYIO 00J1acTh;

- IEPEBOJUTH CIIOXKHYIO 110 COCTaBYy (MHOTr0acneKTHYI0) MH(OpMaIHio U3 rpaduiyeckoro mwin (popMann30BaHHOTO (CUMBOJIBHOTO) MPEJICTaBICHUS B
TEKCTOBOE, U HA00OpOT;

- CTPOUTH CXEMY, AITOPUTM JAEUCTBUS, UCTIPABIIATH UM BOCCTAHABINBATh HEU3BECTHBIN paHee allfOPUTM Ha OCHOBE MMEIOILIETr0Cs 3HaHUs 00 00bEKTe,
K KOTOPOMY IIPUMEHSETCA aJIrOPUTM;

- CTPOUTH AOKA3ATCIbCTBO: IIPAMOC, KOCBEHHOC, OT IIPOTHUBHOTI'O,

- aHAJIM3UPOBATh/PedIIEKCUPOBATH OMBIT Pa3pabOTKU U peann3aly yueOHOro MPOeKTa, UCCIeOBaHMs (TEOPETUYECKOT0, SMIUPUUECKOT0) Ha OCHOBE
IpeUI0KEHHON MPOOIeMHONM CUTYalluH, TTOCTABICHHOM 1IN W/WIIM 33JJaHHBIX KPUTEPUEB OLIEHKU MPOYKTa/pe3ysbTara.

3. CmpiciioBoe yTeHune. OO0yJaronuiicss CMOXKeT:

- HaXOJUTh B TeKcTe TpeOyeMyro HH(OpMaIHio (B COOTBETCTBUH C LIEJISIMU CBOEH JI€ATEIILHOCTH);

- OpUCHTHUPOBATHCA B COACPIKAHNU TCKCTA, IOHUMATh HGJ’IOCTHLIf/i CMBICJI TCKCTA, CTPYKTYPUPOBATH TCKCT,
- yCTaHABJIMBATh B3aUMOCBS3b ONKUCAHHBIX B TEKCTE COOBITHI, SBJICHUH, TPOIIECCOB;

- PE3IOMUPOBATh INIABHYIO UJECI0 TEKCTa;

- IpeoOpa30oBBIBAThH TEKCT, "MEPEeBOA" €ro B APYryt0 MOAAIBHOCTh, HHTEPIPETUPOBATh TEKCT (XyJ0’KECTBEHHBINA U HEXY/I0’KECTBEHHBIN - YUeOHbIH,
HAYYHOTIONY/IAPHBINA, HHGOpMaIMOHHBIH, TekeT non-fiction);



- KPUTUYECKH OIIEHUBATh COJICpKaHue U (POPMY TEKCTa.

4. ®opMUpOBaHKE U Pa3BUTHE YKOJIOTHYECKOTO MBIIUICHHS, YMEHHE IIPHMEHSTh €r0 B II03HABATEIbHOM, KOMMYHHKAaTHBHOM, COLIMATIBHON PAKTUKE
U Ipo(hecCHOHANIBHOM OPUCHTAITUH.

OO0yuaromuiicsi CMOXKET:

- OIIPEZEIIATh CBOE OTHOILIECHHUE K IIPUPOJHON CPEE;

- QHAJIM3UPOBATh BIMSHHUE HKOJOTMYECKUX (DAKTOPOB Ha Cpelly OOMTaHUS KUBBIX OPraHU3MOB;

- IPOBOJUTH IPUYMHHBIN 1 BEPOSITHOCTHBIA aHAJIN3 3KOJIOTMYECKUX CUTYalUH;

- IPOrHO3UPOBATh U3MEHEHMsI CUTYallMM [IPU CMEHE AEUCTBUS OAHOTO (paKkTopa Ha JeicTBUE APYroro GpakTopa;

- pacIpoCTPaHATh dKOJOTMYECKUE 3HAHUS U y9aCTBOBATh B IPAKTUYECKUX JEJIax 110 3alUTE OKPYXKAIOLIEH CPENIbl;
- BBIp@XXaTh CBOE OTHOLIEHHE K IIPUPO/IE YepPe3 PUCYHKHU, COUMHEHMSI, MOJIEIHU, IPOEKTHBIE PAOOTHI.

5. Pa3BuTre MOTHBALIMM K OBJIa/ICHUIO KYJIbTYPON aKTUBHOI'O MCIIOIb30BaHUS CJIOBApEl U IPYrUX MOMCKOBBIX cucTeM. O0ydaromuics CMOXKET:
- OIIpeNIeNATh HE00X0AUMbIE KITFOUEBbIE TOUCKOBBIE CJIOBA U 3aIIPOCHI;

- OCYIIECTBJIATH B3aUMOJICHCTBUE C AIEKTPOHHBIMU TOMCKOBBIMU CUCTEMaMU, CIIOBapSIMH;

- (hopMupOBaTH MHOKECTBEHHYIO BHIOOPKY M3 ITOMCKOBBIX HCTOYHHUKOB JJIs1 0ObEKTUBU3AIMH PE3YyIbTATOB ITOKMCKA;
- COOTHOCHTB MOJIyYEHHBIE PE3YyJIbTAaThl IOUCKA CO CBOEH JEATEIbHOCTBIO.

KommynukatusHsie VY /|

1. YMeHnue opraHuzoBbIBaTh yueOHOE COTPYIHUYECTBO U COBMECTHYIO JESTEIbHOCTh C YUUTEJIEM U CBEPCTHHKAMHM; paboTaTh MHAMBUAYAIBHO U B
IpymIe: HaXxOAWTh oOllee pelieHre M paspemarb KOH(MIMKTHI HAa OCHOBE COIJIaCOBAaHMS MO3MLMN U y4deTa HMHTEPEcOoB; (OPMYJIHPOBATh,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHUE.

OO0yyJaromuiicss CMOXKeT:
- ONMpEaACIIATL BO3SMOXHEBIC POJIM B COBMECTHOU JACATCIIBHOCTH,
- UTPaTh ONPEACICHHYIO POJIb B COBMECTHOM JCSITEIbHOCTH,

- IPUHUMATD MO3ULUI0 cOOECeqHNKA, TOHUMAs MO3UIMIO JAPYroro, pa3jinyaTh B €ro peyd: MHEHHE (TOUKY 3pEHHs), 10Ka3aTeIbCTBO (apryMEHTHI),
(aKThl; TUIIOTE3bI, AKCUOMBI, TEOPHH;

- ONpeAEeNATh CBOU ACHCTBUS U JCHCTBUS MapTHEPA, KOTOPbIE CIIOCOOCTBOBAIM WM MPEMATCTBOBAIN MPOJTYKTUBHOM KOMMYHUKALIUU; - CTPOUTH
MO3UTUBHBIC OTHOIICHHUS B TIpoliecce Y4eOHOH 1 MO3HABATENBHON JESITeIbHOCTH



- KOPPEKTHO U apTyMEHTHUPOBAHHO OTCTAaUBAaTh CBOIO TOUKY 3PEHUS, B TUCKYCCUH YMETh BBIIBUTaTh KOHTPAPTYMEHTHI, epedpazupoBaTh CBOIO
MBICIIb (BJIaJICHHE MEXaHU3MOM 3KBUBAJIICHTHBIX 3aMEH);

- KPUTHUYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPH3HABaTh OIMMOOYHOCTH CBOETO MHEHHUsS (€CIM OHO TaKOBO) U
KOPPEKTUPOBATH €T0;

- IpeJyIaraTh aJlbTEPHATHBHOE pelleHNe B KOH(IMKTHOW CUTYaIlUH;

- BBIIETISITH OOIIYIO0 TOYKY 3PEHUS B AMCKYCCHUU; - IOTOBAPUBATHCS O MpaBUJIaX U BOIMpPOcax ISl 0OCYXKJIEHUS B COOTBETCTBUH C MOCTaBIEHHOM
repe rpyImnon 3a1adei;

- OPraHu30BbIBATb yqe6Hoe B3aMMOJCHCTBHE B rpymie (OHpGI[CJ'ISITb 06H_II/Ie LEJIH, paCclipeaCiiaTh POJIv, JOTOBAPUBATHCA APYT C APYIOM U T.I[.);

- YCTpaHATh B paMKax JUAIOTa Pa3pbIBbI B KOMMYHHKAIMH, OOYCIIOBJICHHBIC HEITOHMMAHHEM/HEIIPUSATHEM CO CTOPOHBI COOeCeIHMKA 3a/1auH,
(bopMBI UITH COZepKAHUS TUAIOTa.

2. YMeHue 0CO3HaHHO MCIIOJIb30BATh PEUYEBHIC CPEJICTBA B COOTBETCTBUU C 3aJa4eil KOMMYHUKAIIMH /U BBIPQKCHHUSI CBOMX UYBCTB, MBICICH U
NOTPEOHOCTEN ISl TUTAHUPOBAHMS U PETYIISIUKN CBOEH NEATENbHOCTH; BIAJCHHE YCTHONW M MUChMEHHOW PEeYbl0, MOHOJIOTMYECKOW KOHTEKCTHOM
peusbto.

OO0yyJaromuiicss CMOXeET:

- OIPENENATh 3a/1a4y KOMMYHUKAIMKU U B COOTBETCTBUU C HEW OTOMpPATh peueBble CPEICTBA;

- 0TOMpaTh U UCMOJIb30BATh PEUYEBbIE CPEJCTBA B MIPOIlECCe KOMMYHHMKAIIMU C IPYTUMHU JIFOJIbMHU (AMAJIOT B Mape, B MaJol TpyIe U T.1.);
- IPE/ICTABIATh B YCTHOM MM MMCbMEHHOM (popMe pa3BepHYTHIH MJIaH COOCTBEHHOW J€SITEIbHOCTH;

- CO6J'IIO,I[aTI> HOPMBbI HY6JII/I‘-IHOI\/’I peuu, periIaMCHT B MOHOJIOTC U JTUCKYCCUHU B COOTBETCTBUU C KOMMYHHKaTHBHOﬁ 33,[[8.‘{61\/’1;

BBICKA3bIBAaTh 1 000CHOBBLIBATE MHEHUE (CY)K)ICHI/IG) M 3arpamrBaTb MHCHHEC IAPTHEPA B paMKax ArUajiora,
- IPUHUMAaTh PCIICHUC B XOJAC JUaJiora U COIJIaCOBLIBATH €TO C CO6CCC,Z[HI/IKOM;
- CO31aBaTh MMCbMCHHBIC "KJ'II/IHII/IpOBaHHBIe" N OpUTHHAJIBHBIE TEKCTHI C UCITOJIB30BaAHUEM HeO6XOJII/IMI)IX PEYEBBIX CPEACTB

, -~ ICNI0JIb30BAaTh BCPGaHBHLIC cpeacTBa (CpCIICTBa JIOTUYECKOH CB}ISI/I) JJIA BBIACIICHUA CMBICIIOBBIX OJIOKOB CBOETO BBICTYIIJICHU,

HCIIOJIb30BaTh HeBep6aJ'II)HBIe CpeacTBa UJIN HArJIAAHBIC MaTCpHUaAJIbI, HO)IFOTOBJ'I@HHI)IG/OTO6paHHBIe o PYKOBOACTBOM YUUTEIIA,

- JIenarh OIICHOYHBIM BBIBOJ O JIOCTHKEHUHU IIeTM KOMMYHHUKAIIMM HEMOCPEIACTBEHHO MOCIE 3aBepIICHHs KOMMYHHKATHBHOTO KOHTaKTa U
000CHOBBIBATH €TO.

3. ®opMupoOBaHUE U PA3BUTHE KOMIIETCHTHOCTH B 00JIACTH HCIIOIH30BaHMs HHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TeXHoJIorui (nanee - UKT).

OO0yuaromuiicsi CMOXKET: - IICJICHANMPABICHHO MCKAaTh M HWCIIOJIB30BaTh MH(OPMAIMOHHBIE PECYpPChl, HEOOXOIUMBIC I pPElIeHUs] YYeOHBIX
MpaKkTUYECKHX 3a/1ay ¢ nomouisio cpeacts UKT;



- BBIOMpATh, CTPOUTH W HUCIOJB30BATh A/JEKBATHYIO MH()OPMAIIMOHHYIO MOJENb JUISl Tepelaud CBOMX MBICIEH CPEICTBAMU €CTECTBEHHBIX U
(opMaNbHBIX S3BIKOB B COOTBETCTBUHU C YCIOBHSIMH KOMMYHHUKALUH;

- BBIIENIATH MHPOPMALIMOHHBIN aCIEKT 33Jjauu, ONIEPUPOBATh JAHHBIMHU, HCIIOIB30BaTh MOJIEIb PELICHUS 33/1a4H; - MCIIOJIb30BaTh KOMITBIOTEPHBIE

TEXHOJIOTUM (BKJIOYas BBIOOP aJEKBAaTHBIX 3a/ade WHCTPYMEHTAJIbHBIX IPOrPaMMHO-AIAPAaTHBIX CPEICTB U CEPBHCOB) I PEIICHUS
UH(POPMALIMOHHBIX M KOMMYHUKALIMOHHBIX y4eOHBIX 33/1a4, B TOM YHCJIE: BBIYHCICHHUE, HAMCAHUE MUCEM, COYMHEHUH, JTOKIIaZoB, pedeparos,
CO3aHME IIPE3EHTALMN U Ap.;

- UCTIOJIH30BATh HH(POPMAIUIO C YUETOM 3TUYECKHUX U TPABOBBIX HOPM;

- Co37aBaTh WH(OPMAIMOHHBIE PECYpChl Pa3HOrO THUMA M IS Pa3HBIX ayIUTOPHH, coOMogaTh MHGOOPMALMOHHYIO THTHEHY W IpaBuIa
MH(OPMaLlMOHHON O€3011aCHOCTH.

1.3. IIpenmeTHbIE PE3YIIBTATHI:

Breimmyckuauk Hayuutes B 7 - 9 kiaccax (Ui MCHOJIB30BaHUS B MOBCEIHEBHOH JKM3HU M 00ECIIEYCHUST BO3MOXHOCTH YCIICUTHOTO TPOIOJIKECHHUS
o0Opa3oBaHus Ha 6a30BOM YpOBHE)

['eomerpuueckue ¢purypsl - OnepupoBars Ha 6a30BOM ypOBHE HOHATUSAMH [€OMETPUUECKUX (DUTYD; - U3BJIEKATh MH()OPMALIUIO O TE€OMETPUUECKUX
¢durypax, npeacTaBICHHYIO Ha UepTEKax B IBHOM BHJIE; - IPUMEHSATH JUIsl pEIIEHUs 3a]jad TeOMETpUYECKUE (PaKThl, €CIIU YCIOBUS UX IPUMEHEHUS
3aJaHbl B ABHOI (opMe; - peliaTh 3aJjaud Ha HaXOKJICHUE FeOMETPUYECKUX BEJIMYMH 110 00pa3liaM WK aaropuTMaM. B moBcenHeBHON KU3HU U
IIPU U3YyYEHHUH JPYTUX MPEJAMETOB: - UCIOJIb30BaTh CBOICTBA T€OMETPUUECKUX (PUTYp JJIs PEIIEHUs] TUIIOBBIX 3ajlad, BOZHUKAIOIINX B CUTYaIUSIX
MIOBCEJHEBHOM KU3HHU, 3a/1a4 IIPAKTUYECKOTO COACPIKAHUA.

OtHowenus - OnepupoBaTh Ha 6a30BOM ypOBHE MOHSATHUSIMHU: PaBEHCTBO (PUTYp, paBHbIE (PUTyphI, PAaBEHCTBO TPEYTOJIbHUKOB, MapalIeIbHOCTh
NPSIMBIX, NEPIEHIUKYJIAPHOCTD NPSMBIX, YIVIBI MEXAY NPSAMBIMH, NEPHEHIUKYISpP, HAKIOHHAs, MPOEKIMs. B NOBCEIHEBHON U3HU W IIPU
W3YYEHUHU JPYTUX MPEIMETOB: - UCIOIb30BaTh OTHOLLEHUS JJISl PEIIEHUS MPOCTEUIINX 3a/1a4, BOZHUKAIOIINX B pealbHON KU3HU.

W3mepeHus u BbIYKCICHUS - BBIMOIHATS U3MEpPEHUE JITHH, PACCTOSHUN, BETMYHH YTJIOB, C TOMOIIbIO MHCTPYMEHTOB JUIsl ©3MEPEHUM JITTUH U YTJIOB;
- TIPUMEHSTh (OpPMYJIBl EpUMETpa, IUIOMAAN U 00beMa, IO MMOBEPXHOCTH OTAEIbHBIX MHOTOTPAHHUKOB MPU BBIYHUCICHUSX, KOT/Ia BCE
JTaHHBIE UMEIOTCA B YCIIOBUY; - IPUMEHATH Teopemy [Indaropa, 6a30Bbie TPUTOHOMETPUUECKHE COOTHOLICHHUS JJ1s1 BBIYMCIIEHUS JUIMH, PACCTOSHUH,
ioniaseld B IpOCTENIINX ciiydasx. B NOBCEIHEBHOM XW3HU U NPU U3YYEHUHU JPYIMX MPEAMETOB: - BBIUUCIATH PACCTOSHUS HA MECTHOCTH B
CTaHJApPTHBIX CUTYyallUsX, IUIONIAJM B MPOCTEHIIMX CIy4yasX, NPUMEHATh (OpPMYJbl B MPOCTEHIINX CHUTyalUsIX B TOBCEAHEBHOW >KHU3HH.
['eomerpuueckue nocrpoeHus - M300paxars TUIOBBIE TUIOCKHE (PUTYPHI M QUTYpBl B IPOCTPAHCTBE OT PYKU M C IMOMOIIbI0 HHCTPYMEHTOB. B
MOBCEIHEBHOM KM3HU M MPU W3YYEHHUU IPYTHX MPEIMETOB: - BBINOIHATH MPOCTEHUIINE MOCTPOEHUSI HA MECTHOCTH, HEOOXOAMMBIE B pPealbHOM
YKU3HU.

I'eomerpuueckue npeodpa3zoBanus - CTpouTh PUTYypy, CAMMETPHUYHYIO JaHHON (PUTYpe OTHOCHTEIIBHO OCH W TOUYKH. B TTOBCETHEBHOMN XKH3HU U
IpYU U3YYEHHH JPYTUX MPEIMETOB: - PAaCHO3HABATh ABI)KEHHE OOBEKTOB B OKPYXKAIOIIEM MHpPE; - paclo3HaBaThb CUMMETPUYHBIE (DUTYPHI B
OKpy’KaroleM Mupe. BexkTopsl M KoopauHaThl Ha IuIOocKocTH - OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHSIMH BEKTOpP, CyMMa BEKTODOB,
NPOM3BEACHUE BEKTOpa Ha YMCJIO, KOOPAMHATHI Ha IUIOCKOCTH; - OINpPENeNATh MPUOIMKEHHO KOOPIMHATHI TOYKHU MO €€ M300paKEHHIO Ha



KOOPJHMHATHOM IUIOCKOCTH. B ITOBCEHEBHON KU3HU U IIPU U3YYECHHUM IPYIUX IPEIMETOB: - UCIIOJIB30BAaTh BEKTOPHI U PELIEHUs MPOCTEUIINX
3a/1a4 Ha ONPENCIICHUE CKOPOCTU OTHOCUTEIBLHOTO ABUKCHUS.

Hctopuss matematuku - ONUChIBaTh OTIEJIbHBIE BBIJAIOIIMECS PE3YNbTAThl, IIOJIYYEHHbIE B XOJAE Pa3BUTHA MaTEMaTHUKU KaK HAYyKH; - 3HATb
IIPUMEPBI MATEMATHYECKUX OTKPBITUI U UX aBTOPOB, B CBSA3H C OTEYECTBEHHOM U BCEMUPHON HCTOPUEN; - TOHUMATh POJIb MATEMATUKHU B Pa3BUTUHU
Poccun. Metosbl MaTeMaTHKH - BIOHpaTh OIXOAAIINA H3YyYEHHBIA METOI JJIs1 PEIICHHSI H3yYSHHBIX TUIIOB MaTEMAaTUYECKHX 3aa4; - [I[puBoauTh
IIPUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B OKPYXKAIOIIEH JEHCTBUTEIbHOCTH U IIPOU3BEICHUAX HCKYCCTBA.

BhIMyCKHUK MOJyYUT BO3MOXHOCTh Hay4HUThCS B 7 - 9 Kilaccax [yl 0OecredyeHus: BO3MOXKHOCTH YCIEIIHOrO MPOJOJKEHUs 00pa3oBaHUs Ha
6a3oBoMm ypoBHe ['eomerpuyeckue ¢Gurypsl - OmnepupoBaTh HOHATHSAMH T'€OMETPHYECKUX (QHUTyp; - H3BJIEKAaTh, HHTEPIPETHPOBATH U
peoOpa30BbIBaTh HHPOPMALIUIO O FEOMETPUUECKUX (PUTYypax, PEAICTaBICHHYIO HAa UepPTeXax; - IPUMEHATh FTeOMeTpUYecKre (PaKThl U1 PEIIeHUs
3aja4, B TOM YHCIIE, MPEANOIATaloNMX HECKOIBKO IIAaroB pemeHus; - (opMyIHpOBaTh B MPOCTEHINX CIydasX CBOMCTBAa W MPHU3HAKU (PUTYD; -
JIOKa3bIBaTh T€OMETPUUECKHE YTBEPKJICHHS; - BIIQJETh CTAaHAPTHON Kiaccudukanueil miockux Guryp (TpeyrojabHUKOB U YETHIPEXYTOJIbHUKOB).
B mnoBcenHEBHOM JKM3HM W NpPU M3YYEHUM JPYTUX MPEAMETOB: - MCIONb30BaTh CBOMCTBA I'€OMETPUUECKUX (QUIYp A pEUIeHHs 3anad
IIPAKTUYECKOI0 XapakTepa U 3a/1a4 U3 CMEKHBIX JUCLUIIIMH.

OtHomenust - OmnepupoBaTh MOHATUSMHU: PABEHCTBO (UTYpP, paBHBbIE (UTYpPHI, PABEHCTBO TPEYrOJIBHHUKOB, MAPaLICIBHOCTh MPSMBIX,
HEePIEHIUKYIAPHOCTD MPSIMBIX, YIJIBI MEXy NPSIMBIMU, IEPIEHAUKYIISIP, HAKIIOHHAS, IPOEKLUs, Togooue ¢puryp, nogooHbie GUrypsl, Mogo00HbIe
TPEYroJIbHUKHU; - IPUMEHATh TeopeMy PDajeca u TeopeMy O MPONOPLHOHAIBHBIX OTPE3KAX IPU PEIIEHUU 33]ad; - XapaKTepU30BaTh B3aUMHOE
pacroIoKeHUE NMPSMON U OKPYKHOCTH, ABYX OKPYKHOCTEH. B NOBCEAHEBHON XW3HU M NPU MU3YyUYEHUU APYTUX NPEAMETOB: - HUCIOJIB30BAThH
OTHOLIECHHUS JUIsl pEIIeHNUs 3a]]a4, BO3ZHUKAIOIINX B pealbHON KU3HU.

W3mepenus u Beruucienus - OnepupoBarh NpeACTaBICHUSMHU O JUIMHE, TUIOIIAau, o0beMe Kak BenuunHamu. [Ipumensats Teopemy I[udaropa,
bopmynbl TUIOmAAM, 00beMa MPU PELICHUH MHOTOIIAroBBIX 337ay, B KOTOPHIX HE BCE JaHHBIC MPEACTaBJICHBI SIBHO, a TPEOYIOT BBIUMCIICHU,
OIepupoBaTh OOJIEE NIMPOKUM KOJINYECTBOM (POPMYJT JJIMHBIL, IUIOUIAIU, 00bEMA, BEIYUCIISTh XapaKTEPUCTUKU KOMOUHALUN QUTyp (OKpyKHOCTEH
U MHOTOYTOJIbHUKOB) BBIUUCIIATh PACCTOSIHUS MEXTy GUTYpaMu, IPUMEHATh TPUTOHOMETpUUYECKHe (POPMYIIbI JUIsl BEIUMCIIEHUH B 60JI€€ CIIOKHBIX
CIIy4asiX, IPOBOJUTH BBIUMCIICHHSI HA OCHOBE PAaBHOBEIUKOCTH U PAaBHOCOCTABJIEHHOCTH; - IPOBOAMTD MIPOCThIE BHIYUCICHHUS HA OObEMHBIX TENaXx;
- GopMyIHMpOBaTH 3a/1a4X Ha BBIYMCICHHE JUIHH, IUTOIIael 1 00beMOB U pemiaTh uX. B moBceiHEBHOM KU3HU U IPU U3YUYEHUU JPYTUX IPEAMETOB!
- MPOBOJUTH BBIUMCICHHUS HAa MECTHOCTH; - HPUMEHATh (DOPMYJbl MPH BBIYUCICHUAX B CMEXHBIX Y4YEOHBIX NpPEIMETax, B OKpYXKaromlen
JNENCTBUTEIBHOCTH.

I'eomeTrpuueckue noctpoenus - M3o6paxaTs reomeTpruyeckue GUrypsl Mo TEKCTOBOMY M CHMBOJBHOMY ONHMCAHUIO; - CBOOOJHO ONEpUpPOBATH
YEepTE)KHBIMU MHCTPYMEHTAMU B HECJIOKHBIX CIy4asiX; - BBIIOIHATH OCTPOCHUS TPEYTOJBHUKOB, IPUMEHSITH OTACIbHBIE METO/IbI MTOCTPOCHHIA
LUPKYJIEM U JUHEHKOW U MPOBOJUTH MPOCTEHIINE NCCIIeI0OBAaHUS YKCIia PeIlleHnH; - n300pakaTh TUIIOBBIE IJIIOCKHE PUTYpbl 1 00BEMHBIE TN C
MOMOIIBIO TPOCTEUIIINX KOMITBIOTEPHBIX HHCTPYMEHTOB. B MOBCETHEBHOM KU3HU U MPU U3yUYESHUH JIPYTHX MPEIMETOB: - BHIIOIHATH MPOCTEHUIIINE
MOCTPOEHHUS Ha MECTHOCTH, HEOOXOIUMBIE B PEATbHOM JKU3HHU; - OIIEHUBATh Pa3MEPHhl PEATbHBIX O0BEKTOB OKPYKAIOIIETO MUPA.

[TpeoOpazoBanus - OneprupoBaTh MOHATUEM ABIKEHHS U TpeoOpa3oBaHus moxo0usi, BIaaeTh IPUEMaMy IIOCTPOCHUST (PUTYpP C UCTIOIB30BAHUEM
JBIDKEHUH U TpeoOpa3oBaHui Mog00Us, TPUMEHATH MOJTy4YEeHHBIC 3HAHUS U OIBIT IOCTPOSHUH B CMEKHBIX MPEAMETaX U B pEalIbHBIX CUTYalUAX
OKPY’KaIOIIIETO MHUPA; - CTPOUTH (GUTYPY, TOJOOHYIO JaHHOM, ITOIH30BaThCS CBOMCTBAMH MOI00MS 711 000OCHOBAHUSI CBOMCTB (DUTYD; - TPUMEHSThH



CBOWCTBA IBMIKCHUH JUIs TPOBEACHUS MPOCTEHIINX 000CHOBaHM CBOUCTB (puryp. B moBceAHEBHOM KU3HU U TIPU U3YyUEHUH JIPYTUX MIPEIMETOB: -
IPUMEHSATh CBOICTBA ABMKEHUN U IPUMEHATH 0A00ME AJIsl IOCTPOSHUHN U BBIYUCIICHUH.

BekTops! ¥ KOOpAMHATEI HAa TIOCKOCTH - OnepupoBaTh MOHATHAMH BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJ
MEXly BEKTOPAMH, CKAJIIPHOE IPOU3BEICHUE BEKTOPOB, KOOPAUHATHI HA INIOCKOCTH, KOOPAUHATHI BEKTOPA; - BBINOJIHATh ACUCTBHS Hall BEKTOPaMHU
(cimoxeHue, BBIYMTAHME, YMHOXEHHE Ha YHCIIO), BBIUUCIATH CKAISPHOE IPOU3BEACHUE, ONPEAEHATh B IPOCTEHIINX CIydasX YIroJl MExAy
BEKTOpaMHM, BBIIOJIHATH Pa30KEHUE BEKTOpPAa Ha COCTABIIAIONIME, HNPUMEHSATh IOJyYEHHbIE 3HaHHUA B (U3UKE, IO0Jb30BaThcsi (OpMYIIOi
BBIYUCIICHHS PACCTOSIHUS MEXKIYy TOYKAaMH MO M3BECTHBIM KOOpAMHATAM, MCIIOJIB30BaTh ypaBHEHUs (UTYp Ul PEIICHUS 3a/ad; - MPUMEHSATH
BEKTOPBl M KOOPAMHATHI JUI PEIICHUS T€OMETPUYECKUX 3a/1a4 HAa BBIYMCICHUE JUIMH, YIJIOB. B MOBCEIHEBHON XU3HU U NIPU U3YYEHUU IPYTUX
IPEMETOB: - UCIIOJIb30BaTh MOHATHS BEKTOPOB U KOOPJIMHAT JJIsl pEeHICHUs 3a/1a4 1o (pusuke, reorpaguu U ApyruM ydeOHbIM IPEMETaM.
HcTtopust MmareMaTuku - XapakTepru30BaTh BKJIAJ BbIIAIOIIMXCS MaTEMaTUKOB B Pa3BUTHUE MATEMAaTUKU M MHBIX HAy4YHBIX 00JIACTEH; - MOHUMATh
posib Marematukud B pasButuu Poccun. Meronsl mMaremarvku - Mcmonb3ys HM3ydeHHbIE METOABI, IIPOBOIUTH J10KA3aTEIIbCTBO, BBIIOIHATH
OTIPOBEPKEHHE; - BRIOUPATh U3YYEHHBIC METOBI M MX KOMOWHAIMH JUTSI pEIICHHUS MAaTEMaTHYECKHX 3a/1a4; - UCIIOIh30BaTh MAaTEMAaTHIECKUE 3HAHUS
JUIsl ONMCAHUS 3aKOHOMEPHOCTEH B OKPYXKAIOLIEH NEHCTBUTEIBHOCTH M IIPOU3BEACHUAX HUCKYCCTBA; - IPUMEHSATH IIPOCTEHIINE MPOrpaMMHbIE
CpENCTBA U 2JIEKTPOHHOKOMM YHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH MATEMAaTUYECKUX 3a1a4.

COAEPKAHUE YYEBHOI'O ITPEIMETA

7 Kiace
No | Ocnoenan mema | Cooeprcanue o0yuenus OcHoeHnas uenb Xapaxkmepucmuka Kypca
[Ipocrenmue CucreMaTu3upoBaTh B naHHOU TeMe BBOASATCSI OCHOBHBIE
reoMeTpuyeckrie QUrypbl: | 3HaHUS y4alluxcs o r€OMETPUYECKUE IMOHATUSA U CBOKMCTBA IIPOCTEUILINX
! psiMasi, TOYKa, OTPE30K, IIPOCTENIINX reOMETPUYECKUX (GUTYP HAa OCHOBE HATJISITHBIX
Havaaenbie ny4, yroia. Ilonarue FeOMETPUYECKUX MPEACTABICHUN ydaluxcs myTéM 00001eHns
TCOMETPHICCKHE | 1y peHCTBA reOMETPHUECKNX | PUTYPAX U HX OYEBUJIHBIX WJIM U3BECTHBIX U3 Kypca MaTeMaTuku 1 —
CBEACHMSL. ¢uryp. CpaBHeHue cBoiicTBax. Beectu 6 kiaccoB reomeTpuyeckux (akTtos. [lonarue
OTPE3KOB U YIJIOB. MOHSTHE PABEHCTBA aKCHOMBI Ha HaYaJIbHOM 3Tare 00y4eHus: He
N3mepeHne oTpe3KoB, duryp. BBOJIUTCSI, U CAMU aKCHOMBI HE (POPMYIIUPYIOTCS B
JUIMHA oTpe3Ka. M3mepenue sBHOM Bujie. HeoOxomMble HCXOJHBIE TTOJIOKEHNUS,
YTJIOB, TPaayCHAas Mepa Ha OCHOBE KOTOPBIX N3y4YarOTCsl CBOWCTBA
yIJIA.. CMEXXHBIE U reOMETPUYECKUX (UTYP, MPUBOJATCS B OMUCATEIHHOM
BEPTUKAJIbHBIE YIJIBI, UX dbopwme. [IpuHIKITHATEHBIM MOMEHTOM JAHHOUW T€MBbI




CBOMCTBA.
[leprieHIUKYIISIpHBIE
IpsIMBIE.

ABJISIETCS BBEJCHUE IIOHATUS PAaBEHCTBA
reOMETPUUYECKUX (PUTYp HA OCHOBE HATJISTHOTO
NOHATHUS HanoxkeHus. OnpeneéHHoe BHUMaHNE
JIOJKHO YAENSATHCS MPAKTUYECKUM IPUIOKEHUSIM
Tr€OMETPUYECKUX ITOHATHM.

TpeyronsHuk. [Ipu3Hakn
PaBEHCTBA TPEYTOJIBHUKOB.
[IepieHAUKYIISAP K IPSIMOM.
Menuanbl, OUCCEKTPUCHI U
BBICOTBI TPEYTOJIbHUKA.
PaBHOOEpEHHBIN
TPEYTOJIBHUK U €T0

BBecTu nonsitue
TeopeMbl. Beipaborarth
YMEHUS JOKa3bIBATh
PABEHCTBO
TPEYTOJIbHUKOB C
MMOMOILBIO0 N3YYEHHBIX
npu3HaKoB. Beectu

[Ipr3Haku paBeHCTBA TPEYTOJIBHUKOB SIBIISFOTCS
OCHOBHBIM pabo4MM armapaTroM BCEro Kypca
reoMeTpud. Jloka3aTeabCTBO OOJIBLICH YaCTH TEOpEM
KypcCa U TaK K€ PELICHUE MHOTUX 3a4a4 [POBOIUTCS
IO CJIEAYIOIIEN CXEME: MMOUCK PABHBIX TPEYTOJIbHUKOB
— 000CHOBaHHUE UX PABEHCTBA C IOMOLIBIO KAKOI'0O-TO
IIPU3HAKA — CJIEACTBHUS, BBITEKAIOIIUE U3 PABEHCTBA

TpeyrojbHUKHU. | CBOMCTBA. 3a/1a4u Ha HOBBI KJIacC 334 — Ha | TPEYTOJIbHUKOB. [ [puMeHeHne NpU3HAKOB PaBEHCTBA
IIOCTPOEHHE C ITIOMOIIBIO IIOCTPOECHHUE C TPEYTOJIBHUKOB IIPU PELICHUN 3a1a4 JaET
LUPKYJIS U JIUHEUKU. IIOMOIIIBIO LIMPKYJIA U | BO3MOKHOCTb IIOCTENIEHHO HAKAIUIMBAThH OIIBIT
JIMHENKU. MIPOBEJICHUS J1I0Ka3aTEIbHbBIX paccykaeHun. Ha
Ha4yaJbHOM JTalle U3y4YEeHUS U IPUMEHECHUS
IIPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB,
1[€JI€CO00Pa3HO UCTIOIB30BATh 3314l C TOTOBBIMU
yepTeKamu.
IIpu3Haku nmapaiensHocTu | BBectu onHO U3 IIpu3Haky U CBOKCTBA MMAPAJUICIIBHBIX NPSIMBIX,
npsAMbIX. AKCHOMa BOKHEUIINX MOHATUN | CBSI3aHHBIE C YIJIAMH, 00pa30BaHHBIMU MPU
IMapasuieabHbIe .
[1apajuIeNIbHBIX MIPSMBIX. — IIOHATHE NIEPECEUECHNH IBYX MPSAMBIX CEKyIIeH (HaKpecT
HpAMBIE. CBoiicTBa napasuieabHbIX [apaJuIeIbHBIX JeXKAIIUMH, OJHOCTOPOHHUMH, COOTBETCTBEHHBIMH ),

MMpsAMBIX.

npsMbIX. JlaTe nepBoe

LIMPOKO MCIOJIB3YIOTCS B JAJIbHEUILEM IIPYA U3YYEHUU




npecTaBieHue 00
aKCHOMax U
AKCHOMAaTUYECKOM
METO/IE€ B TEOMETPHH.
BBectn akcuomy
napajuieNIbHbIX
MPSMBIX.

YEeTBIPEXYTOJbHUKOB, MOJOOHBIX TPEYTOJIBHUKOB, IPH
peLIeHNN 3a/1a4, a TAKXKE B Kypce CTEpPEOMETPUMU.

CooTHoOIIEHHE
MeEXKILY
CTOPOHAMHU H
yrjamMu
TpeyrojbHHUKA.

CyMmmMma yrioB
TPEYTrOJIbHUKA.
CooTHO1IEHNE MEKTY
CTOPOHAMH U yIJ1aMu
TPEYTOJIbHUKA.
Hepasenctso
TPEYTrOJIbHUKA.
[IpssmoyrosnbHbIe
TPEYTrOJIbHUKHU, UX CBOMCTBA
Y NIPU3HAKN PABEHCTBA.
PacctosstHue oT TOUkH 10
npssMoit. Paccrosinue
MEXK]ly apajuieIbHbIMU
npsmeiMu. [locTtpoenue
TPEYrOJIbHUKA 10 TPEM
DIIEMEHTAaM.

PaccMmoTpeTs HOBBIE
WHTEPECHBIC U BAXKHbBIC
CBOICTBA
TPEYTroJIbHUKOB.

B nmaHHOM TeMe JI0Ka3bIBA€TCS OJIHA M3 BaXKHEHUIITHX
TEOPEM I'€OMETPHUH — TEOPEMA O CYMME YTJIOB
TpeyrojabHuka. OHa Mo3BOJISIET AaTh KJIaCCU(PUKAIUIO
TPEYTOJILHUKOB IO yriaM (OCTPOYTOJIbHBIMN,
MPSIMOYTOJIbHBIN, TYTIOYTOJIbHBIN), a TAKKe
YCTaHOBUTHh HEKOTOPBIEC CBOMCTBA U MPU3HAKHU
PaBEHCTBA MPAMOYTOJIbHBIX TPEYTOJIBHUKOB.

[TonsiTHE pacCTOSTHUS MEXK Ty MTapAIUICIbHBIMU
MPSMBIMU BBOAUTCSI HA OCHOBE JJOKa3aHHOU
MIPEIBAPUTEILHO TEOPEMBI O TOM, UTO BCE TOUKHU
KaXJ 01 U3 IBYX NapauIeIbHbIX IMPSIMBIX
pPaBHOYJAJEHBI OT APYroil MpsIMON. DTO MOHATHE
WUTPaEeT BaXHYIO POJIb, B YACTHOCTH, UCIIOJIb3YETCS B
3a7a4ax Ha MMOCTPOCHHUE.

[Ipu pemennu 3a1a4 Ha MOCTPOEHUE B 7 Ki1acce
CJIEIyeT OTPAaHUYUTHCS TOJIBKO BBIMIOJHEHUEM U
OMKMCAHUEM MOCTPOCHUS UICKOMOU Gurypsl. B
OTJIEJIbHBIX CIy4asix MOKHO MPOBECTU YCTHO aHAU3 U




J0Ka3aTCJIbCTBO, a 3JICMCHTHI UCCIICAO0OBAaHUA JOJIXKHBI
MMPUCYTCTBOBATH JIMIIb TOT' 14, KOI'’Zlda 9TO OTOBOPCHO
YCJIOBHUCM 3a1a4U.

IloBTOpEHHe.
Penienue 3agau.

3aKpCHJI€HI/IG 3HaHHﬁ, YMCHI/Iﬁ N HABBIKOB, ITIOJIYYCHHBIX HAd YPOKaXx I10 IaHHBIM TCMaM

(kypc reomeTpuu 7 Kiacca).

Conep:xanue o0yuenus 8 kiacca.

No | Ocnoeénan mema | Codepircanue o0yuenusn Ocnognas yenb Xapaxkmepucmuka Kypca
MHOroyroyibHuKH, N3yuuts Haubomee JlokazarenbCcTBO OOJBLIIMHCTBA TEOPEM JTAHHOMN
1 BBIMTYKJIBIA MHOTOYTOJIbHUK, | BAXKHBIC BUJIBI TEMBbI U pELIEHUE MHOTUX 3aJ1a4 MPOBOASITCS C

YeT1bIpéxyroJin-
HHUKH.

YETBIPEXYTOJIbHUK.
[Tapannenorpamm, ero
CBOWCTBA U IPU3HAKHU.
Tpanenusi.
[TpsimoyronbHUK, poMO,
KBaJpaT, UX CBOMCTBA.
OceBas U LEeHTpabHAas
CUMMETPHH.

YETBIPEXYTOJIBHUKOB —
MapajyIesIorpaMm,
MPSAMOYTOJIbHUK,
pom0O, KBajapar,
Tpaneuuto. JlaTh
MPEJICTABICHHUE O
durypax,
o0JafaroumMx 0CeBON
WA NEHTPAJIbHOU
CHUMMETPHUEN.

IMOMOLIBIO ITPHU3HAKOB PAaBCHCTBA TPCYIrOJIbHHUKOB,
IMO9TOMY, ITOJIC3HO NX IMOBTOPUTH B HAYAJIC N3YUYCHUS
TCMBI.

OceBas ¥ IEHTPAJIbHBIE CHMMETPUU BBOJATCS HE
Kak Ipeo0pa3oBaHue TIOCKOCTH, a KaK CBOMCTBO
TreOMETPUIECKUX QUTYP, B YaCTHOCTH,
YETBIPEXYTOJILHUKOB. PaccMOTpeHne 3TUX TOHATUI
KaK JBH)KEHHUH IIJIOCKOCTU COCTOUTCS B 9 Kitacce.




ITorgaTue mIomaan
MHOT'OYTOJIbHUKA.
[Tnomaau
NPSIMOYTOJILHUKA,
napasuiesiorpamma,
TPEYTOJbHUKA, TPATCITUH.
Teopema [ludaropa.

Pacummputs u
yIIyOUTh MOTyYEHHBIE
B 5 — 6 Kkiaccax
MIPEICTABIICHUS
yqammxcs oo
U3MEPEHUHU U
BBIYMCJICHUH
miomaaeu. BeiBectn
dhopMyIibl TIOIIAIEeH

BriBoa hopmyi uist BEIYUCTIEHUS TUIOIIACH
NPSAMOYTOJIbHHUKA, apajlIeIorpaMMa, TPEYroJIbHHKA,
Tpaneuuy OCHOBBIBAETCA HA JBYX OCHOBHBIX
CBOMCTBaXx IJIONIA/IEH, KOTOPbIE TPHUHUMAIOTCS
UCXO/IS U3 HATJIAAHBIX NPEICTABICHNN, a TAKXKEe Ha
dbopMyIie oAy KBajapara, 000OCHOBaHHE KOTOPOH
HE SIBJIIETCA 0053aTEIbHBIM IS yYaIUXCSl.

HeTtpaauunoHHON 7151 IIKOJIBHOTO Kypca SIBISIETCA
TEOpeM 00 OTHOIICHUH TUIONIAIeH TPEYTOJIbHUKOB,

PSIMOYTOJIbHUKA,
Iliomans. MMEIOLIUX MO paBHOMY yriry. OHa MMO3BOJISIET B
napasuiesiorpaMma, N
JaNbHEUIIEM JIaTh TIPOCTOE 0KA3aTEIBCTBO
TPEYTOJIbHUKA,
NPU3HAKOB TIOJJ00MS TPEYTOJILHUKOB. B 3TOM cocTout
Tpaneuuu. Jlokazarp
OJTHO U3 TIPEUMYIIECTB, 00YCIOBICHHBIX PAHHUM
OJTHY W3 TJIABHBIX
BBEJICHUEM TTOHSTHSI IJIOIIATH.
TEOpPEM reOMETPUH —
teopemy [ludaropa. JoxazarenbcTBO Teopemsl [Tudaropa
OCHOBBIBAETCS HA CBOMCTBAxX IuIomaaei u Gpopmynax
JUTS TITOMIA/ICH KBaipaTa v TPEYTOJIbHHKA.
Jloka3bIBaeTCs TaKXKe Teopema, o0paTHasi TeopemMe
[Tudaropa.
[TopoGHbIe TpeyroapbHUKH. | BBecTH monstue Omnpenenenre NOJOOHBIX TPEYTOJLHUKOB MAETCS
[Tpu3Haku mopoous OJ0OHBIX HE Ha OCHOBE IPe0Opa30BaHM IOI00MS, a Yepe3
Iono0nbIe TPEYTrOJILHUKOB. TPEYTOJNILHUKOB. PaBEHCTBO YIJIOB U IIPONOPLIMOHAIBHOCTD
TPEYTOJbHUKHM. | [Ty veHeHne mogo0us K PaccMoTpeTh CXOJICTBEHHBIX CTOPOH.

JI0Ka3aTelIbCTBY TEOPEM U
peuenuto 3anad. Cunyc,

IIPpU3HAKHU HO,Z[06I/IH
TPCYI'OJIbHUKOB U UX




KOCHUHYC M TAHT€HC OCTPOTO
yria IpsIMOYTOJIbHOTO
TPEYroJIbHUKA.

npumeHenus. Cnenarb
IIEPBBIM LIAT B
OCBOCHHMH YYAILIUMHCS
TPUTOHOMETPHUUYECKOTO
amnmnapara reOMETPHUH.

[Ipu3Haku no100Ms TPEYTOIBbHUKOB
JTOKa3bIBAIOTCS C TIOMOIIBI0 TEOPEMBI 00 OTHOLICHUH
IJIOIIA/IEN TPEYTOJIbHUKOB, UMEIOIIUX IO PABHOMY

yTIy.

Ha ocHOBe npu3HAKOB IOA00US T0Ka3bIBACTCS
TEOpPEMA O CPEIHEM JIMHUU TPEYTOJIbHUKA,
YTBEPKJIECHHUE O TOUKE [IEPECCUCHUS MEANAH
TPEYTOJIbHUKA, a TAKXKE JIBa YTBEPKACHUS O
IIPONOPLMOHAIBHBIX OTPE3KAX B IIPSMOYTOJIBHOM
TpeyroJibHUKE. J[aéTcs npeacTaBiIeHUe O METO/IE
no100us B 3a/1a4yax Ha OCTPOEHUE.

B 3axiroueHue TeMbl BBOASTCS JIEMEHTHI
TPUTOHOMETPHUH — CHHYC, KOCUHYC M TAHT€HC OCTPOTO
yIJIa IPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

OKpy:XHOCTB.

B3auMHoe pacnonoxeHue
PSAIMON U OKPYKHOCTH.
KacarenbHnas
OKPYKHOCTH, €€ CBOMCTBO U
npu3Hak. [{eHTpanbHbie 1
BIIMCAHHBIE YTIIbl. YeThIpe
3aMevaTesbHbIE TOUKH
TpeyroyibHUKa. Brincannas
Y OITUCAHHAsI OKPY>KHOCTH.

Pacmiputs cBenieHus
00 OKPYKHOCTH,
MOJTyYEHHBIE
yJauumucs B 7
Kiacce. M3yuntp
HOBBIC (PaKTHI,
CBSI3aHHBIE C
OKPY’KHOCTBIO.
ITo3HakOMUTH
YYaIIUXCS C YETHIPbMS
3ameyaTeIbHbIMU

B manHO# TEME BBOIUTCS MHOT'O HOBEIX ITOHATHNA
Y paccMaTpUBAETCS] MHOTO YTBEPKICHUM, CBSI3aHHBIX
C OKPYXHOCTBIO. [[J11 UX YCBOEHUS CIEAYET yACIUTh
0OJIbIIIOE BHUMAHUE PEIISHUIO 3a]1a4.

VYTBepkACHUS O TOUKE MEpeceueHus OUCCEKTPUC
TPEYTOJIbHUKA U TOYKE MEePECEeUEHUS CEPEIMHHBIX
MEPIICHIUKYJISIPOB K CTOPOHAM TPEYTrOJIbHUKA
BBIBOJSTCS KaK CJIIEICTBHS U3 TEOPEM O CBOMCTBAX
OMCCEKTPUCHI yria U CePeIMHHOrO MEePIEHIUKYIISIpa K
oTpe3Ky. Teopema 0 TOUKe nepeceyeHus: BbICOT




TOYKAMU
TPEYrOJIbHUKA.

TPEYToJIbHHUKA (WIIM UX TMPOAOJKEHUIN) T0Ka3bIBACTCS
C IOMOUIBIO YTBEPKJICHHS O TOUKE IePECECUEHUS
CEpEIMHHBIX MEPIEHANKYIISPOB.

Hapsiny ¢ TeopeMamu 00 OKpY>KHOCTSIX,
BIIMCAaHHOM B TPEYTOJIBHUK U OIIMCAHHOM OKOJIO HETO,
paccMaTpUBaOTCS CBOMCTBO CTOPOH OIMCAHHOTO
YETBIPEXYTOJIBHUKA U CBOWCTBO YIVIOB BIIMCAHHOTO
YEeTBIPEXYTOJIbHUKA.

IloBTOpEHHe.
Pemienue 3aaau.

BaerHJ'IeHI/IC 3HaHHﬁ, YMCHI/Iﬁ M HAaBBIKOB, ITOJIYYCHHBIX Ha YPOKaX 110 AdHHBIM TEMaM

(Kypc reomeTpuu 8§ Kiacca).

Copnep:xanue o0yuenus B 9 Kiacce.

Ne | Ocnosnas mema | Cooepaicanue ooyuenus Ocnosnas yens Xapakmepucmuka Kypca.
ITonsTue BekTopa. Hayuunrts yuammxcs BekTop onpenensercs Kak HalpaBJICHHbIN
PaBeHCTBO BEKTOPOB. BBINOIHSATH JICHCTBHS | OTPE3OK U JIEHCTBHS HaJl BEKTOPAMHU BBOJATCS TaK,
1 | Bexropsr. Clo:KeHUE ¥ BHIYMTAHUE HaJl BEKTOPAMHU KaK KAK 3TO IIPUHATO B (PU3UKE, T.€. KAK ACHCTBHUS C
Merton BEKTOPOB. Y MHOKEHHE HAIIPaBJICHHBIMU HaIPaBJICHHBIMU OTpe3kaMu. OCHOBHOE BHUMAHHE
KOOpAMHAT. JIOJDKHO OBITh Y/IEIEHO BBIPA0OTKE YMEHHIA

BCKTOpa Ha YUCJIO.
Paznoxxenue BCKTOpa 110
ABYM HCKOJIJIMHCAPHbIM

OTpE3KaMH, YTO BaXKHO
TUTSI IPUMEHECHHSI
BEKTOPOB B (DU3HKE.

BBIIIOJIHATE OII€pAalH HaJd BEKTOpaMH (CKJ'IaI[I)IBaTB
BCKTOPGI 110 IIpaBHUJIaM TPCYT'OJIbHUKA U




BekTopam. KoopauHatsl
BekTopa. [Ipocrenimmue
3a/1a4M B KOOPJINHATAX.
YpaBHEHUS OKPYKHOCTH U
npsimou. [Ipumenenue
BEKTOPOB ¥ KOOPAUHAT IPH
peIIeHNH 3a1a4.

ITo3HaKOMUTE C
HCIIOJIb30BaHUEM
BEKTOPOB U METO/1a
KOOpAUHAT IIpU
pelIeHUH
r€OMETPUICCKUX
3aj1a4.

napajiesiorpaMmma, CTpOUTh BEKTOP, PaBHBIN
Pa3HOCTH JABYX JAHHBIX BEKTOPOB, a TAKKE BEKTOD,
PaBHBIN IPOM3BEACHUIO JAHHOTO BEKTOPA HA TAHHOE
YHUCJIO).

Ha mpumepax mokassiBaeTcsi, Kak BEKTOPBI MOTYT
MPUMEHSITCS K PEIICHUIO TEOMETPUICCKUX 3a71ad.
Hemonctpupyercs 3pheKTUBHOCTh MPUMEHEHUS
dbopMy 1711 KOOPJIMHAT CPEIUHBI OTPE3Ka,
PACCTOSIHUSI MEXTY ABYMS TOUKAMH, YpaBHEHUN
OKPY>KHOCTH U MPSMON B KOHKPETHBIX
TCOMETPUYECKHX 3aJ1adaxX, TeM caMbIM aalTcs
IpPEICTaBIICHUE 00 M3yUYEeHUH TEOMETPUICCKUX (DUTYP
C TIOMOIIBIO ANITeOPHI.

CooTHoOIIEHHE
MEXKIY
CTOPOHAMM H
yrjiamu
TPeyroJbLHUKA.
CransipHoe

CuHycC, KOCMHYC M TAHT€HC
yria. TeopeMbl CHHYCOB U
KOCHHYCOB. Pemmenue
TpPEeYroJbHUKOB. CKaJIsIpHOE
IIPOU3BEJCHUE BEKTOPOB U

Pa3Buth ymeHue
y4aluxcsi IPUMEHATh
TPUTOHOMETPUYECKU I
anrapar IIpu pelIeHun
r€OMETPUUECKUX
3a7ad4.

CuHyc ¥ KOCHUHYC JIFOOOTO yTiia OT 0° 10 180°
BBOJISITCS C TIOMOIIBIO €IMHUYHOM MOTYOKPYKHOCTH,
JTIOKA3bIBAOTCSI TEOPEMBI CHHYCOB U KOCHUHYCOB H
BBIBOJUTCS €1I€ 01Ha (popMyIia TIomau
TPEyToJbHUKA (TIOJIOBUHA IPOU3BEICHUS IBYX CTOPOH




NPOU3Be/IeHUE €ro MPUMEHEHUE B Ha CHHYC yTJla MEXK]ly HUMH). DTOT anmnapar
BEKTOPOB. r€OMETPUUECKUX 3aa4ax. MIPUMEHSIETCS K PEIICHUIO TPEYTOJIbHUKOB.
CkansipHOE TPOU3BEICHUE BEKTOPOB BBOAUTCS
KaK B (u3uke (Mpon3BeACHUE IJTMH BEKTOPOB HA
KOCHHYC yTIJia MeXay HUMH). PaccMatpuBatotcs
CBOWCTBA CKAJISIPHOTO MPOU3BEACHUS U €TO
MPUMEHEHHE NTPU PEUICHUU T€OMETPUUYECKUX 3a7a4.
OCHOBHOE BHUMAaHUE CIIEAYET YICIUTh
BBIPA0OTKE MPOYHBIX HABHIKOB B MPUMEHEHUU
TPUTOHOMETPHUUECKOTO arapara Ipy peleHun
F€OMETPUYECKUX 3a]1a4.
[IpaBusnbHbIE Pacimputs 3Hanue B Hauasne tembl na€rcs onpeneneHue
MHOT'OYT'OJIbHUKH. y4auuxcs o IIPaBUJILHOIO MHOTOYT'OJIbBHUKA U PAaCCMATPUBAOTCS
OKpy)HOCTH, OTMCaHHAs MHOT'OYT'OJIbHUKAX. TEOpeMbl 00 OKPY>KHOCTSIX, ONTMCAHHON OKOJIO
OKOJIO TPaBUJIBHOTO PaccMoTpeTs MOHATHS | IPABUIIBHOTO MHOTOYTOJIBHUKA U BIMCAHHOM B HETO.
MHOTOYTOJIbHUKA 1 JUTMHBI OKPY>KHOCTH U | C ITOMOILIBIO OMMUCAHHOW OKPYKHOCTH PELIAOTCS
Jouna BIIMCAHHAsA B HETO. IJIOIIA/IA KpYyTa U 3a7]a4¥ O TOCTPOEHUM MPABWJILHOTO IIECTUYTOJIbHUKA

OKPYKHOCTHU H
IJIOIIAIb KPYra.

ITocTpoeHue npaBUIBHBIX
MHOI'OYT'OJIbHUKOB. /{nHa
oKkpyxHocTH. [Inomans

KpyTa.

dbopmyIIbl TS UX
BBIYHCIICHHUSI.

Y IIPABWJIBHOTO 2n-YrOJIbHUKA, €CJIM J1aH MPABUIIbHBIN
n-yroJIbHUK.

@opmyJibl, BEIpaXKaIOLIE CTOPOHY MMPABUIBHOTO
MHOI'OYT'OJIbHUKA U PaINyC BIIMCAHHOMN B HETO
OKPY’KHOCTH 4€pe3 PaiNyC ONMCAHHOU OKPYKHOCTH,
UCTIOJIB3YIOTCS IPU BbIBOJIE (POPMYJT AJTUHBI
OKPYKHOCTH M IUIOIIAAM Kpyra. BeiBog onupaercs Ha




UHTYUTHUBHOE MPEJICTABICHUE O MPELEIIe: pU
HEOI'PAHUYEHHOM YBEJIMYEHUH YUCIIa CTOPOH
IIPAaBWJIBHOTO MHOTOYTOJIbHUKA, BIMCAHHOTO B
OKPY’KHOCTb, €70 IIEPUMETP CTPEMHUTCS K JUTMHE ITOU
OKPY>KHOCTH, a IJIOIIAJb — K IUIOLIaJH Kpyra,
OTPaHUYECHHOTO OKPY’KHOCTBIO.

JBuxeHus.

OTobOpakeHne MIOCKOCTH
Ha ceos. [TorsaTue
nemwxkenna. Ocesast u

HeHTpaJIbHasd CUMMCTPUU.

[TapannenbHbIN NEPEHOC.
[ToBopot. Hanoxenus u
JBUKEHUS.

[To3HakoMUTH
yYaIuxcs ¢

TTOHATHUEM JIBMXKCHUS U
€ro CBOMCTBaMH, C
OCHOBHBIMH BUJIAMH
JIBMOKCHUH, CO
B3aMMOOTHOIIICHU I
HaJIO)KCHUM U
JIBUOKCHUH.

JIBM>KEHME TIOCKOCTH BBOJUTCS KaK
O0TOOpaKEHUE MIIOCKOCTH Ha ce0s1, COXpaHsIoIIee
paccrosiHue Mexay Toukamu. [Ipu paccmoTpenun
BUJIOB JIBMDKEHUN OCHOBHOE BHHUMAaHUE YACISIETCA
MIOCTPOCHUIO 00Pa30B TOYEK, MPSMbBIX, OTPE3KOB,
TPEYTrOJIbHUKOB MPU OCEBOM U LIEHTPAJIbHOU
CUMMETPHUSIX, MapaJIJIeIbHOM TiepeHoce, moBopote. Ha
3¢ (HEKTHBIX TPUMEPAX TTOKA3BIBAECTCS MPUMEHEHUE
JBWKCHUHN TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[lonaTre HaNOXXEHUSI OTHOCUTCS B JAHHOM KypCe
K YMCJIy OCHOBHBIX MOHATHH. [JOKa3bIBa€TCs, 4TO
MMOHSTHS HAOXKCHUS U IBMKCHUS SIBIISIOTCS
SKBUBAJIEHTHBIMU: JII000E HAJIOKEHUE SIBIISICTCS
JBIKEHUEM TIJIOCKOCTH U 00paTtHO. M3yueHue
JIOKa3aTeJIbCTBA HE SIBIISIETCS 00sA3aTSIbHBIM, OJHAKO
CJIEyET PACCMOTPETH CBS3b MOHITUN HAJIOKEHUS U
JIBUOKCHUSL.




00 akcuomax

Becema 00 akcuomax
I€OMETPHH.

JlaTb npencraBieHUE O
CUCTEME aKCHOM
IJJAHUMETPHUH U

B nannO# TEME paccKa3bIBAETCS O PA3IMYHBIX
CUCTEMaX aKCMOM I'€OMETPHUH, B YaACTHOCTH, O
pa3IMYHBIX CIOCO0aX BBEAECHUS NOHATHS paBEHCTBA

reoMeTpuu
aKCHOMAaTUYECKOM duryp.
METOJIE.
[Ipenmer crepeomeTpuu. JlaTh HavyabHOE PaccmoTpenune npocTedmx MHOTOTPaHHUKOB
['eomeTpuueckue Tena u IIPE/ICTABICHHUE O (Mpu3MBI, Napajijiesienuneaa, TMPaMu/Ibl), a TAKKe Tel
IIOBEPXHOCTH. TeJax U MOBEPXHOCTSX | M MOBEPXHOCTEN BpalleHus (LIMINHIpPaA, KOHYCA,
MHOrorpaHHuKuU: IpU3Ma, | B IPOCTPAHCTBE. cdepsl, apa) IPOBOAUTCA HA OCHOBE HATJISIIHBIX
napajuieienunen, [To3HaKOMUTB [PEICTaBICHU, O0€3 TPUBJICUECHUS AKCUOM
HavanbHble nupamuaa, GopMyIibl s yYaIUXCS C crepeoMeTpuu. opmyIibl 17151 BBIYUCICHUS 00BEMOB
CBe/IeHHs U3 BBIYHCIICHUS UX OOBEMOB. | OCHOBHBIMU YKa3aHHBIX TEJ BBIBOJSATCS Ha OCHOBE MPUHLIUIIA

crepeoMeTpum. | Tesa u MoBepxXHOCTH dbopmynamu aJist Kaganbepu, GopMyibl 7151 BBIYUCIEHUS ILTOIIaACH
BpAIICHUS: IUIHH]IP, BBIYHCIICHUS OOKOBBIX TTOBEPXHOCTEH IIMIIMH]IpA U KOHYCa
KOHYC, cepa, map, TI0IACH MOJIYYArOTCS C TIOMOIIBIO0 PA3BEPTOK ITUX
(bopMyIIBI 1Sl BBIYUCTICHUN | TOBEPXHOCTEH U MOBEPXHOCTEH, opMyIia momaau chepsl
UX IUIOIIAICH 00BEMOB TEN npuBOaUTCA 0€3 000CHOBAHUS.
MTOBEPXHOCTEN U 00BEMOB.

IoBTOpenHe. 3akperuieHne 3HaHUH, YMEHHU U HaBBIKOB, MTOJTYYEHHBIX HA YPOKAX MO JJAHHBIM TeMaM

Pemienue 3agau.

(kypc reomeTpuu 9 knacca).







