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PABOYAS ITPOI'PAMMA Marematuka 7 — 9 Ki1acchbl

Padouas nporpamMma OCHOBHOTO 00IIIET0 0Opa30BaHuUs 10 MaTeMaTUKE IS 7-
9 KJaccoB cOCTaBJIEHAa HA OCHOBE:
1.denepanbHOro rocy1apCTBEHHOIO 00Pa30BaATEIBHOTO CTaHAAPTa OCHOBHOTO
o0O1miero o0pazoBaHwsl, yTBEPKICHHOTO MPUKa30M MUHHCTEpCTBA 00pa30BaHUS U
Hayku PO ot 17 nexadps 2010 roma Ne 1897

2.IIpumepHOit OCHOBHOM 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOT'O
o0O1miero oOpa3oBaHms.

3. CoopnuK pabouux mporpamm. Anredpa 7-9 kmaccel. /FO.H. Maxkapsrues,
H.I''Munmioxk, K.1. Hemkos, C.b.CyBoposa (coct.T.A.bypmuctposa- M.:
«IIpocsemenuer, 2018r)

4, CoopHuK padbouux mporpamm. ['eomerpus 7-9 knaccel. / JI.C.
Aranacss, B.®. byry3os, C.b. Kagomues, O.1". FOnuna
(coct.T.A.Bypmuctpoa- M.: «IIpocsemienue», 2019r)

VY4eOHUKH.

Anrebpa 7 kinace, FO.H.Makapsrues, H.I'. Munmiok, K.M.Hemikos,
C.b.CyBopoBa,2018

Anrebpa 8 kiacce, FO.H.Makapsrues, H.I'.Muniok, K.M.Hemikos,
C.b.CyBoposa , 2016

Anrebpa 9 kiace, FO.H.Makapsrues, H.I'. Muniok, K.M.Hemikos,
C.b.CyBopoga, 2017

I'eomerpus 7-9 knaccol, JI.C.Atanacsn, B.®.byty3os, C.b.Kagomiies,
O.I'. Ilo3nsk, U.U. FOauna, 2016

JInuHoCTHBIE, MeTANIPeIMETHbIE U MPeMETHbIE Pe3yJbTAThI 0CBOEHUS
yueOHOro npeamera «AJredopa»

[Iporpamma obecriednBaeT IOCTHXKEHHE CIEAYIONINX Pe3ylIbTaTOB OCBOCHUS

o0pa3zoBaTeILHOM TPOrpaMMBbl OCHOBHOT'O OOIIIET0 00pa30BaHUs:
JIUYHOCMHbIE:

1)  chopMHUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIICHHS K YYCHHIO, TOTOBHOCTH H
CIIOCOOHOCTH, O0YyYarOUUXCsl K CaMOpPa3BUTHIO M CaMOOOpPa30BAHHMIO HA OCHOBE
MOTHBAIMU K OOYYEHHUIO U MO3HAHUIO, BRIOOPY NalibHEMIIero oopa3zoBanus Ha 0ase
OPUEHTHUPOBKA B Mupe mnpodeccuidi U TPo(EeCCHOHATBHBIX MPEANOYTCHHH,
OCO3HAHHOMY TIOCTPOCHHUIO WHIUBUIYAIbHOW 00pa30BaTEIbHOW TPACKTOPUU C
Y4E¢TOM YCTOWYUBBIX ITO3HABATEIBHBIX HHTEPECOB;

2) c(hOpPMHPOBAHHOCTH IIEJIOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH;
3) c(hOPMHUPOBAHHOCTh KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECHUU U

COTPYIHMYECTBE CO CBEPCTHUKAMM, CTAPIIMMHU M MIIAIIIMMHU, B 00pa30BaTEIbHOM,
OOIIECTBEHHO MOJIE3HON y4eOHO-UCCIeI0BATENbCKOM, TBOPUECKON U JPYTUX BUIAX
NEATEIIbHOCTH;

4) yMeHHe SICHO, TOYHO, FPaMOTHO M3JIaraTh CBOM MBICJIA B YCTHOW U MUCHhbMEHHON
peuH, MOHUMATh CMBICJI TIOCTABJIEHHOM 3aJa4l, BBICTPAUBATh apryMEHTALUIO,



IPUBOJUTH PUMEPBI U KOHTPIPUMEPHI;
5) IOpEJICTaBICHUE O MaTEeMaTHUYEeCKOM Hayke Kak cepe UenoBEeYeCKOu
NEeATEIbHOCTH, 00 »JTamax €€ pa3BUTHA, O €€ 3HAYUMMOCTH I Pa3BUTHS
UBUIM3ALIH;
6) KpUTHUYHOCTH MBIIUICHUS, YMEHUE PACIIO3HABATH JIOTUYECKH
HEKOPPEKTHBIE BHICKA3bIBaHUs, OTIMYATH TUIIOTE3Y OT (PaKTa;
7)  KpeaTUBHOCTH MBIILICHUS, NHUIIMATHBA, HAXOAYMBOCTh, aKTHBHOCTh
IIPU PEIICHUH aIreOpandyeckux 3ajad;
8) yMeHue KOHTPOJIHMPOBATH MPOIIECC U PE3yIbTAT yUCOHOI
MaTEMaTUYECKON AESITEIbHOCTH;
9) crmocOOHOCTH K AMOLIMOHATBHOMY BOCTIPHSITHIO MATEMATUIECKIX
O00BEKTOB, 3a/1a4, pEIICHUHN, pacCyKICHHI.

Memanpeomemuule:
1) yMeHHE CaMOCTOSITENBHO IUTAHUPOBATh AIbTCPHATUBHBIC ITYTH JIOCTHKCHUS
1eseil, 0CO3HaHHO BbIOMpaTh Hauboee 3(pPeKkTUBHBIE CIIOCOOBI pelIeHUs YUeOHbBIX U
MO3HABATEJIbHBIX 3a/a4.
2) yMEHHE OCYIIECTBIIATH KOHTPOJIb IO PE3YIbTATY U MO CIIOCOOY IEHCTBHS
Ha YpOBHE IPOU3BOJIBHOIO BHUMAHUSI U BHOCUTh HEOOXOIMMbIE KOPPEKTHUBBI,
3) yMeHHE aJleKBaTHO OIICHMBATh MPABUJIBHOCTh WM OIIMOOYHOCTH BBITOTHCHUS
y4eOHOH 3amauu, €€ OOBEKTUBHYIO TPYAHOCTb MU COOCTBEHHBIE BO3MOYKHOCTH €€
pelieHus,
4) 0CO3HaHHOE BJIAJICHHE JIOTHYCCKUMH JICHCTBUSIMU OMPEICIICHUS TOHITHH,
00OOlIeHMs,  YCTAaHOBJEHMsSI  AHAJOTHUH, KJacCU(pUKAaMd  Ha  OCHOBE
CaMOCTOATEILHOTO BbIOOpAa OCHOBAaHWW M KPUTEPHUEB, YCTAHOBJICHHS POJOBHIOBBIX
CBSI3€H;
5) ymeHHe ycTaHaBIMBATh NMPUYHMHHO-CIICICTBEHHBIC CBS3U; CTPOUTH JIOTUYECKOE
paccykJeHue, yYMO3aKiIloueHue (MHAYKTUBHOE, AEAYKTHBHOE W MO AHAJIOTHH) U
BBIBOJIBL;
6) yMmeHHe co3aBaTh, IPUMEHSTH M TPEOOPA30BBIBATH 3HAKOBO-CHMBOIHUYECKHUE
CpelICTBa, MOJEIIU U CXEMBI JJIsl peIIEHUsI yUeOHBIX U MTO3HABATENbHBIX 33/1a4;
7) yMeHUWe OpraHM30BBIBaTh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JCSITCILHOCTD
C YUUTEJEM U CBEPCTHUKAMU: ONPENENATh LM, pacnpeaeiienne GyHKiuil u ponei
YYaCTHUKOB, B3aMMOJIEUCTBHE M OOIIME cnocoObl padOThl; yMEeHHE padoTaTh B
rpynmne: HaxoAWTh oOOIIee pelieHrue W pas3pemarb KOHQJIMKTBI Ha OCHOBE
COrJacoOBaHMUsl MO3MLMNA U y4yeTa MHTEPECOB, CIyIIaTh MapTHEpa; (GOPMYIUpPOBATH,
apryMEHTUPOBATh U OTCTAaUBATh CBOC MHEHUE;
8) cdopMHUPOBAHHOCTH y4eOHOH M OOIIEHIOIB30BATEIHCKOM KOMIICTCHTHOCTH B
00J1aCTH MCHOJIb30BaHUsI MH(HOPMAUNOHHO-KOMMYHUKaUMOHHBIX TexHosoruid (MKT-
KOMIIETEHTHOCTH );
9) mnepBOHAYANIbHBIC MPEJACTABICHUS 00 HIEIX W O METOAAaX MAaTeMaTHKH Kak 00
YHUBEPCAIBHOM SI3bIKE€ HAYKH U TEXHHUKH, O CPEACTBE MOJEIUPOBAHUS SIBICHUN U
IIPOLIECCOB;
10) ymeHue BUIETh MATEMATHUYECKYIO 3a/1a4y B KOHTEKCTE MTPOOJICMHOM CUTYaIUH
B JIPYTUX JUCUUIINHAX, B OKPYKAIOIIEH KU3HU;
11) ymeHue HaXOIUTh B PA3IMYHBIX UCTOUYHHKAX HH(OPMAIIUIO, HEOOXOIUMYIO JIJIsI
pelieHus: MaTeMaTHYeCKUX MpoOJIeM, U MPEICTABIATh €€ B MOHATHON dopMe;



IPUHUMATD PEIICHUE B YCIOBUAX HEMOIHON U U30BITOUHOM, TOUHOU U
BEPOATHOCTHON MH(pOpMAIH;
12) yMmMeHue MOHMMATh W HCIOJIBH30BATh MAaTEMAaTHUECKHE CpPEACTBA HATJISTHOCTH
(pUCYHKHM, 4YepTeXHu, CXeMbl U [Jp.) A WUIIOCTPAlUd, WHTEpIpETauH,
aprymMeHTaluu;
13) yMmeHHe BBIIBUTATh THIIOTE3bI IIPU PEIICHUU YICOHBIX 3a/1a4 U TIOHUMATh
HEOOXOMMOCTh UX MPOBEPKH; |4) yMEHUE TPUMEHSATh HHAYKTUBHBIC U
JEAYKTUBHBIE CIIOCOOBI PacCyXACHUM, BUIETh Pa3IMUHbIE CTPATETUN PELICHMUS
3ajay;
15) moHWUMaHUWE CYyNTHOCTH AITOPUTMHYCCKUX MPEINUCAaHUN U YMEHHE
JEHCTBOBATh B COOTBETCTBUU C NIPEIJIOKEHHBIM aJITOPUTMOM,;
16) yMeHHe caMOCTOSITEBHO CTABUTH LIEJIH, BHIOUPATh M CO3/IaBaTh aJlTOPUTMBI JUIS
pelieHns y4eOHbIX MAaTEMAaTUYECKUX MPOOIIeM;
17) ymeHUe IIaHUPOBATH M OCYIIECTBIISITH JESATEILHOCTh, HAIPABICHHYIO HA
pelIeHue 3a7a4 UCCIeA0BaTEIbCKOrO Xapakrepa.

npeomemmuule:
1) ymeHue paboTaTh ¢ MaTEMAaTHYECKUM TEKCTOM (CTPYKTYpPHPOBaHHE, U3BJICUCHUEC
Heo0X0oauMol HH(OpMAaLMK), TOUHO ¥ TPAMOTHO BbIpa)KaTh CBOM MBICIU B YCTHOU U
NMUCBMEHHOM pEYd, NPUMEHSS MaTEMaTUYECKYyH) TEPMHHOJOTHIO M CHMBOJIUKY,
UCIIOJIb30BaTh pa3jM4YHbIE S3bIKK MAaTEMaTUKU (CJIOBECHBIM, CHUMBOJIMYECKUH,
rpauyeckuii), 00OCHOBBIBATh CYX/JACHUS, IPOBOJAUTH KIACCU(PHUKALIUIO, TOKA3bIBAThH
MaTEMaTU4YECKHUE YTBEPKICHHUS;
2) BiajeHue 0a30BBIM TMOHSATHIHBIM allapaToM: MMETh MPEICTABICHUE O YHCIIE,
BJIaJICHUE CUMBOJIBHBIM SI3bIKOM aJIr€Opbl, 3HAHUE 3JIEMEHTAPHBIX (PYHKIMOHAIBHBIX
3aBUCUMOCTEM, POPMUPOBAHUE NIPE/ICTABIICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX
B pEaJbHOM MHUPE M O Pa3IUYHBIX CHOCO0aX MX H3BICYEHHS, 00 OCOOEHHOCTSIX
BBIBOJIOB U NMPOTHO30B, HOCSIIINX BEPOSTHOCTHBIN XapaKTep;
3) yMeHuEe BBINOJHATH anreOpamyeckue MpeoOpa3oBaHUs  PaAMOHAIBHBIX
BBIPKEHUI, MPUMEHATh UX JJIA pEIIEeHUsI YYeOHbIX MaTeMaTUYECKHX 3a/1a4 U 3a]ad4,
BO3ZHMKAIOIIMX B CMEXHBIX YUEOHBIX IPEIMETAX;
4) yMEHHE TIOJIb30BaThCS MATEMATHYECKUMH (OPMYJIaMH M CaMOCTOSTEIBHO
COCTaBJISITh (DOPMYJIBI 3aBUCMMOCTEH MEXIy BEJIMYMHAMU HAa OCHOBE 000OIIEHUs
YACTHBIX CIIy4aeB U SKCIIEPUMEHTA;
5) yMmeHue pemiath JIMHEWHBbIC W KBaJpaTHbIC YPABHEHUS W HEPABEHCTBA, a TAKKE
IPUBOJUMbBIE K HUM YpaBHEHMsI, HEPABEHCTBA, CHUCTEMBbI; MPUMEHATh IpadudecKue
NPEACTABICHUS JUJISl PEIICHUS M HCCIEJOBaHUS ypaBHEHMI, HEPABEHCTB, CHCTEM;
NPUMEHATh TOJYYCHHbIE YMEHHMS ISl pelIeHUsl 3aJady W3 MAaTeMaTHKH, CMEXHbBIX
MPEAMETOB, MPAKTUKHU;
6) omiageHUE CUCTEMON (DYHKIIMOHAIBHBIX MOHSATHH, (YHKIIMOHAIBHBIM SI3BIKOM M
CUMBOJIMIKOM, YMEHHUE CTpPOUTh Tpapuku (PYHKIMI, ONMUCHIBATH HUX CBOMCTBA,
UCIOJNIb30BaTh (YHKIMOHAJIbHO-TpaUuecKue NpPEACTaBICHUS [UIsl ONUCAHUS M
aHaJIM3a MaTEMaTUYECKUX 3a]a4 U PEalbHbIX 3aBUCUMOCTEN;
7) oOBIaJeHHEC OCHOBHBIMHU CIIOCOOAMHU TIPEACTABICHUS aHAN3a CTATHCTUYCCKHUX
JAHHBIX; YMEHHME pellaTh 3aJaud Ha HAXOXKIEHUE YacTOTbl U BEPOATHOCTH
CIIy4allHbIX COOBITHIA,
8) yMeHHe NpUMEHSTh H3YUYCHHBIC MOHSATHS, PE3YJIbTAThl U METO/IbI IIPH PEIICHUN



3a7la4 U3 pa3/]IMYHLIX Pa3aCJIOB Kypca, B TOM YMUCIIC 3a/Ja4, HC CBOJAIINXCS
K HCIMMOCPCACTBCHHOMY IIPUMCHCHUIO N3BECTHBIX aJITOPUTMOB.

IIJTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA AJI'EBPbI
B 7-9 KIIACCAX
7 kaace
PAITMOHAJIBHBIE YUCIIA
BrinmyckHUK HAyduTCS:
1) moHMMAaTh 0COOEHHOCTH JIECATHYHON CHCTEMBbI CUMCIICHUS;
2) BIIAJCTh MOHATUSAMHU, CBI3aHHBIMHU C JICTTUMOCTBIO HATYPAITbHBIX
yucel; BrIMMyCKHUK NOJTYYUT BO3MOKHOCTb:
3) nosHakoMumvCs ¢ NO3UYUOHHBIMU CUCTEMAMU CUUCTEHUS C
ocHo8anuamu, omauunvimu om 10;
JIEUCTBUTEJBHBIE YUCJIA

BrIinyckHUK HAy4HTCS:

1) wucnoabp30BaTh HAYAIBHBIC TIPECTABICHHUS O MHOXKECTBE JIEHCTBUTEITBHBIX
Yyucell,

Buinycknuk nomyuum 603mMoxicHocmy:

2) pazeums npedcmasiienue 0 YUcie U YUCI08bIX CUCEMAX OM HAMYPATbHbIX
00 0elicm8UMENbHBIX YUCET, O POJIU BbIYUCTICHUL 8 YeTI08e4eCKOl NPAKMUKe:

N3MEPEHU A, ITPUBJINKEHN A,

OLEHKMU BeimyCckHUK Hay4uTCA:

1)  wucmosB30BaTh B XOZC PEIICHHS 3a/1a4 JJIEMEHTAPHbBIC TMPEICTaBICHUS,
CBSI3aHHBIC C MTPUOJIMIKEHHBIMU 3HAYEHUSIMU BEJINYHUH.

Buinycxknuk nomyuum 603moorcnocmy:

2)  noHsimb, 4mMo HUCLO8ble OAHHbLE, KOMOPble UCNOAb3VIOMCS 05
Xapakmepucmuky — 00beKmo8  OKpyxcarnuwjezo  Mupda,  AGIAI0MCs
NPeUMYyWeCmeeHHO NPUOTUINCEHHBIMY, YMO NO 3ANUCU NPUOTUNCEHHBIX
3HAUeHUl, CO0epIHCAWUXCA 8 UHQPOPMAYUOHHBIX UCMOYHUKAX, MOIHCHO
Cyoums 0 NO2peuwHOCmuU NPUOTUNCEHUSL,

3)  nowHsmv, MO NOSPEUWHOCTIL PE3YIbMAMA GbIYUCTIEHUL OO0JIHCHA
ObIMb COUBMEPUMA C NOCPEUHOCIBIO UCXOOHBIX OAHHBIX.

AJITEBPANYECKUE

BBIPA’KEHW A BelnyCKkHUK HAy4UTCS:

1) BiaAEeTh MOHATUSMU «TOXKIECTBOY, KTOXKICCTBEHHOE MMPEOOPA3OBAHKEY,
pemaTh 3a7a4u, cojeprxKaiiie OyKkBeHHbIC JaHHBIE; paboTaTh ¢ popmynamu;

Buinycknuk noiyuum 603M04CHOCHb !
2)Hayuumucs 8bINOIHAMb MHO20ULA208ble NPE0OPA308aHUsL PAYUOHATbHBIX
8bIPAdICEHUL, NPUMEHSSL WUPOKULL HADOP CNOCO008 U NPUEMOS.

YPABHEHUA

BrinyckHUK HayduTcs:

1) peiaTh OCHOBHBIEC BUBI PAIHOHAIBHBIX YPABHEHUH C OJTHOM MIEPEMEHHOM.

Buinycxknuk nomyuum 603moorcnocms:

2) 061a0emb CheyuaibHbLMU NPUEMAMU PEUEHUsL YPAGHEHUIL.



8 knacc
PALIMOHAJIBHBIE YUCIJIA
BbINyCKHUK HAYy4YUTCA:
1) BBIPA)KATh YUCJIA B 9KBUBAJIEHTHBIX (popmax, BEIOUpast
HanOoJIee TOIXOIAIIYIO B 3aBUCUMOCTH OT KOHKPETHON CUTYaIlHH,
2) CpaBHUBATh U YIOPSAI0YMBATH PALIMOHAIBHBIC YUCIIA;
3) BBIMIOJIHATD BBIYUCIICHHS C PAIIHOHAIBHBIMH YHCIAMH, COYETasl YCTHBIC
Y TIMChbMEHHBIE TPUCMBI BEIYMCIICHUHN, TPUMEHSITh KAJIbKYJISITOD;
BrImyCKHUK TOJIYYUT BO3MOKHOCTD:
4)  nosHakoMumvCsi ¢ RO3UYUOHHBIMU CUCEMAMU CUUCTEHUS C
ocHo8anuamu, omauunvimu om 10;
5) yenybumse u pazeumo npedcmaesieHusi 0 HAMypPAIbHbIX YUCIAX U CBOUCMBAX
oenumocmu;
JIEMCTBUTEJIbHBIE UMCJIA
BrInyckHUK HAy4HTCS:
1) BmameTh MOHATHEM KBaJIPATHOTO KOPHS, IPUMEHSTD €TI0 B BHIUMCIICHHSX.
Buvinycknuk nonyyum 603mMoxicHOCMb!
2) pazeums npedcmasiienue 0 YUcie U YUCI08bIX CUCEMAX OM HAMYPATbHbIX
00 0elicmBUMENbHBIX YUCET, O POJIU BbIYUCTIEHUL 8 YeTI08e4eCKOl NPAKMUKe:
N3MEPEHU A, ITPUBJINKEH A,
OLEHKMU BeinyCKHUK HAYyYUTCA:
l)ucnonb30BaTh B XOJI€ PEIICHUS 3a/1a4 dJIEMEHTapHbIC
IPE/ICTaBIICHUS, CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSMH BEJIMYHH.
Buvinycknuk nonyuum 603moxicHOCmb:
2)NOHAMb, YMOUUCTIOBbIE  OAHHbLE, KOMOPblE UCNOAb3VIOMCAO]IA
Xapakxmepucmuku 00beKmos OKpYIHCarouieco mupa, ABNAOMCA
npeuMyuecmeeHHO NPUOIUNCEHHbIMU, YMO NO 3ANUCU NPUOTIUNCEHHBIX 3HAYEHUL,
coodepacamuxcia 8 UHPOPMAYUOHHLIX — UCMOYHUKAX, MONCHO CYOUmMb O
nO2PeUHOCINU NPUOTUNHCEHUS,
AJITEBPANYECKUE

BBIPAKEHU A BolnyCKHUK HAYy4YUTCS:

1) BBINMOJIHATH IPEOOPA30BAHUS BBIPAKCHHIA, COICPIKAIINX CTEIICHH
C LEJBIMU TTOKa3aTEISIMU U KBaJIpaTHBIE KOPHU;

2)  BBINOJHATH  TOXICCTBCHHBIC  NpeoOpa3oBaHUS  PAllMOHAILHBIX
BBIDQXKEHUM HAa OCHOBE TMpaBWI JECWCTBUM HAJ MHOIOWIEHAMH W
anredpandyecKuMu ApoosimMu;

3) BBINOJHATH PA3I0KEHUE MHOTOWICHOB HA MHOKHTEIIH,

Buvinycknuk noayuum 603mMo#CHOCMb:
4)nayuumocs 8bINOIHAMb MHO20ULA208blE NPEOOPA308AHUSL PAYUOHATbHBIX
8bIPANCEHUL, NPUMEHSA WUPOKULL HAOOp cnOco008 U NPUemMos,

YPABHEHUA
BrinmyckHUK HAyduTCS:
1) pemiaTh OCHOBHBIC BHJIBI PAllMOHAILHBIX YPABHEHUH C OJHOM
MIEPEMEHHOM, CUCTEMBI JIByX YPABHEHHM C IBYMS IEPEMECHHBIMU;
2) TIOHMMaThb ypaBHEHHWE KaK BaKHCHIINYI0 MaTeMaTHYEeCKYI0 MOJENIb JIIs
OMMMCAHMS W W3YYEHUS Pa3HOOOpPA3HBIX PEANbHBIX CUTYyaIllMil, pemaTh TEKCTOBBIC
3aJlauy aNre0pandecKuM METOJIOM;



3) mnpuMeHSTH rpadUUecKue MPEACTABICHUS IS UCCIICAOBAHNS YPABHCHHIM,
UCCJIEIOBAHUS M PEIICHUS] CUCTEM YPAaBHEHUI C IBYMSI IEPEMEHHBIMH.

Buvinycknuk nonyyum 603moxicHOCMb:

4) osradems cneyuarbHbLMU NPUEMAMU PeuleHUsl YPAGHEHU U CUCTEM
VPAHeHUl, Y8EPEeHHO NPUMEHAMb ANNapam ypasHeHul 0is peuleHus.
PA3HOOOPA3HBIX 3a0ay U3 MAMEMAMUKY, CMENHCHLIX NPEOMemo8, NPAKMUKU,

HEPABEHCTBA

BrITyCKHHUK HAydUTCS:

1) TnoOHUMAaTh U MPUMEHSITH TSPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIC

C OTHOIIEHUEM HEPABEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

Buvinycknuk nonyuum 603mMoHCHOCMb HAYUUMBCA!

2) pazHoobpasHvLM npuemam 0OKa3amenbCmed HepageHcma.

OCHOBHABIE ITOHATHA. YACITIOBBIE

OYHKIHMHA BeinmyCKkHUK HAy4UTCS:

1)  crpouTh rpaduKu dJIEMEHTAPHBIX (YHKIIMH; HCCIIeI0BATh CBOMCTBA
YHCIIOBBIX ()YHKIIUI Ha OCHOBE U3yUYEHHUsI TOBEJICHHUS UX IPa(UKOB;

Buvinycknuk nonyuum 603Mo#CHOCMb HAYUUMBCSL:

2) npo6ooums UCCie008anUsl, C6A3AHHbBLE C U3YUECHUEM CEOUCME QYHKYULL.

9 knace
PAIIMOHAJIBHBIE YHCIIA

BBITyCKHHUK HAydUTCS:

1) wWCcmonp30BaTh IMOHATHS M YUYCHHUS, CBS3aHHBIC C IPOMOPIMOHAIBLHOCTHIO
BEJIMYMH, MPOIEHTAMU B XOJI€ pEHICHUS MaTeMaTUYeCKHX 3aJad W 3ajJad u3
CMEXHBIX TIPEIMETOB, BHITIOJIHATH HECIIOKHBIE TTPAKTUICCKUE PACUCTHI.

BhINyCKHHUK OTyYUT BO3MOKHOCTB:

2) Hayuyumvcsi UCNONIB308AMb NpUeMbl , PAYUOHATUUPYIOWUE GbIYUCTIEHUS,
npuobpecmu NPUBbIUKY KOHMPOJIUPOBAMb BbIUUCICHUS, BblOUPAS NOOX0OAWULL OISl
cumyayuu cnocoo.

JIEMCTBUTEJIbHBIE UMCJIA

BBITyCKHHUK HAydUTCS:

1) BiaaeTh MOHATHEM KBAaJIPATHOTO KOPHS, IPUMEHSTH €r0 B BBIYMCICHHSIX.

Buvinyckuux nonyuum 603mMoiCHOCb:

2) pazeumbv u yenyoums 3HAHUsL 0 OeCAMUYHOU 3ANUCU OeUCEUMETbHBIX YUCE]L
(nepuoouueckue u Henepuoouyeckue opoou).

AJITEBPAMYECKUE
BBIPA’KEHW A BelnyCKkHUK HAy4UTCS:

1) BBIMIONHATH TOXIECTBESHHBIE MPEOOPA30BAHUS PAIIMOHATBHBIX BBIPAKCHUH
Ha OCHOBE MPaBUJI IEUCTBUN HAJl MHOTOWJICHAMH U alre0panyecKuMu ApoOsMu;

2) BBIMIOJHATH Pa3I0KeHNE MHOTOUJICHOB HA MHOYKUTEITH,

Buinyckuux noayuum 603MOMCHOCHb:
3) npumensmv mosicoecmeeHuvie npeodPaAz06aHUs Ol PEUEHUS 3A0aY U3
PA3UYHBIX pa30enos Kypca (Hanpumep, OJisl HaX0HCOeHUs
HAUOOIbUE20/HAUMEHDULEO 3HAYUCHUSL BLIPANCEHUS).



YPABHEHUA

BrITyCKHUK HAy4UTCS:

1) mnoHMMAaTh YpaBHCHHE KaK BaKHCHINYI0 MaTeMaTHUECKYH) MOJCNb IS
OMMCAHMS W W3YYCHUS Pa3HOOOPA3HBIX PEANbHBIX CHUTYyaIlMii, pemaTh TEKCTOBBIC
3a71a4M aIreOpandecKuM METOIOM;

Buvinyckuux nonyuum 603mMo#CHOCb.

2)npumensams epaguueckue npedcmasieHus 0as UCC1e008aHUsL VPAGHEHUL,

cucmem ypasHeHu, cooepicaujux OykeenHvle Koaghguyuenmol.

HEPABEHCTBA

BBITTyCKHUK HAy4IUTCS:

1) pemiath JUHCHHBIC HEPABEHCTBA C OJTHOW NIEPEMEHHON M UX CUCTEMBI,

pemaTh KBaJIpaTHbIE HEPABEHCTBA C OMOPOH Ha IrpaduyecKre MpeCTaBICHNUS;

2) TPUMEHATH anmapaT HEPAaBEHCTB IS PEIICHUS 3a7a9 U3 Pa3IMdHbIX

pas3zenoB Kypca.

Boinyckuux nonyuum 603mMoACHOCMb HAYYUMBCSL:

3)  pazHoobpasHbiM npuemMam 00OKA3amenrbCmed HepadeHCme,; Y8ePeHHO

NPUMEHAMb ANNApam HepaseHCcms 015 pelleHUst pa3Ho00pa3HbIX

Mamemamuyeckux 3a0ay U 34044 CMeNCHbIX NPeOMemos, NPaKmuK,

4) npumensamo epapuueckue npeocmasienuss O UCCIe008aAHUSL HePABECHCMNS,

cucmem HepaseHcms, cooepicauux OyKeeHHvle Kodppuyuenmsoi.

OCHOBHBIE IIOHATHUA. YACITOBBIE

OYHKIHWHA BeinmyckHUK HAYy4UTCS:

1) MOHMMATh U UCTIOJIB30BATh (DYHKIIMOHAJIBHBIC TIOHATHS U SA3bIK (TEPMHUHBI,
CUMBOJIMUECKUE 0003HAYCHU);

2)  cTpouTh rpaduKH JIEMEHTAPHBIX (YHKIIUN; KCCIEI0BATh CBOWCTBA
YHCIOBBIX (DYHKIIMH Ha OCHOBE M3YyYEHUS MOBEACHUS UX IPa(UKOB;

3) mnoHMMATh QYHKIHIO KaK BAXXHEHIITYI0 MATEMATHUYCCKYFO MOJIENb JUIS
OIMHMCAHMSI TIPOIECCOB U SIBJICHUHN OKPYKAIOIIEro MUPA, MPUMEHSITh
(GyHKIMOHATBHBINA SI3BIK JJI OMUCAHUS U UCCIICIOBAHUS 3aBUCUMOCTEH MEXTY
(bU3UYECKUMU BETUIMHAMM.

Buvinyckuux nonyuum 603mMoHCHOCMb HAYYUNMBCAL:

4) npo6odums UCcie008anusl, CEA3aHHbIE C U3VHEHUEM CEOUCME (QYHKYU, 8 MOM
yucie ¢ UCNOIb308AHUEM KOMNbIOMEPA, HA OCHOBE 2PAPDUKO8 U3YYEHHbIX (DYHKYULL
cmpoums OoJiee CL0ACHbLE SPAPUKU (KYCOUHO-3A0aUHbLE, C «BLIKOTOMBIMUY MOUKAMU

5) ucnonvzoseams pynkyuoHanbHble NPEOCMABICHUSL U CEOUCMEA QYHKYULL 015
peuletuss MamemMamuieckux 3a0a4 u3 pasiuyHulx pasoeios Kypcd.

UNCJIOBBIE
I[TOCJIIEAOBATEJIbBHOCTH BelntyCKHUK HAYyYUTCS:
1) MOHUMATh U UCIOJIb30BaTh SI3bIK MOCJIEI0BATEIbHOCTEN (TEPMUHBI,

CUMBOJIMYECKHE 0003HAYCHUS );

2) mpuMeHsATh (OPMYJIbI, CBA3aHHBIE C apU(PMETHUESCKOHM M TeOMETPUYECKOM
MPOrpecCHsIMU, W ammapar, cHOPMUPOBAHHBIA TPU H3YYCHUH JAPYTUX Pa3ciioB
Kypca, K peIIeHHI0 3a/1a49, B TOM YHCJIE C KOHTEKCTOM U3 PCATbHON KU3HH.

Buvinyckuux nonyuum 603mMoACHOCMb HAYYUMBCAL:

3) pewamsb KoMOUHUPOBAHHbIE 3a0a4U C NPUMEHEHUEM (POPMYIL N-20 YlleHa U



CYMMbl NEPBbIX NUNEHO8 apUphMemuueckol U 2eoMempuiecKkotl npozpeccull,
NPUMEHAMb NPU IMOM ANNAPAM YPAGHEHUll U HEPABEHCME,

4) nonumams apugmemuseckyo u eeoMempuiecKyro npocpeccuul Kax QyHKyuu
HAMypaibHO20 apeyMeHma, CeA3bl8amsb apuhMemuuecKyro npoepeccuio ¢ JUHeUHbIM
POCHOM, 2e0MEMPUYECKYIO — C IKCHOHEHYUATbHBIM POCHIOM.

OIINCATEJIbHASA CTATUCTHUKA

BBITyCKHUK HAay4YHTCS HMCIOJIB30BATh MPOCTEHIIME CIOCOOBI /pEICTaBICHUS U
aHaJlM3a CTATUCTHYECKUX JTaHHBIX.

Buinycknux  nomyuum 803MONMCHOCMb NpUoOpecmu Nep8oHAYANbHbIU  ONbIM
opeanuzayuu coOopa OAHHBLIX NPU NPOBEOCHUU ONPOCA O0OUWECMBEeHHO20 MHEHUS,
ocywecmenams Ux amaiu3, npeocmasisime pe3yibmamsl onpoca 6 udee maodauyul,
ouazpammel.

CJIYYAMHBIE COBBITUS 1 BEPOSITHOCTbD

BBIyCKHUK HAay4YUTCS HAXOAUTh OTHOCUTEIIBHYIO YacTOTY M BEPOSTHOCTH
CJIy4aliHOTO COOBITHSI.

Boinyckuux noayuum 803MOMCHOCHb NpUoOOpecmu onvim Npo8edeHUst CIy4aiuHbIX
IKCNEPUMEHMNO8, 8 MOM HYUCIe C NOMOWbIO KOMNBIOMEPHO20 MOOEIUPOBAHLSL,
uHmepnpemayu ux pe3yibmamos.

KOMBHUHATOPUKA

BrITyCKHUK HayduTCs pelraTh KOMOWHATOPHBIC 33aJa4d Ha HAXOXKJICHHUE YHCIIa
00BEKTOB WJIN KOMOMHAIIUIA.

BulnyckHuk noayuum 603MOoMCHOCHb HAYYUMbCS HEKOMOPbIM CNeYUdibHbIM
npuemam peueHus KOMOUHAMOPHuIX 3A0ay.

Conep:xkanue y4eOHOro npeamera «Ajaredpa»
APUOMETHUKA
PaumnonanbHbie umciia. Pacimpenne MHOKECTBA HATypalbHbIX YUCe J10
MHOXECTBA LeNbIX. MHOXECTBA LEIbIX YHMCEN [0 MHOXECTBA pPAalUOHAIbHBIX.
ParnmonanpHO€ YMCIIO KaK OTHOIIEHHE M/n, T/I€ M - IIeJIO€ YKCII0, N — HATypaJbHOE.
CrteneHsp ¢ 1eJIbIM ITOKA3aTeIEM.

HeiictBuTesbHble uuciaa. KeaapatHeii kopeHb u3 uucina. KopeHb TpeThen
CTENEHHU. 3aMnch KOPHEW ¢ TIOMOIIbIO CTETIEHU C IPOOHBIM MTOKA3aTEIEM.

[Tonsitue 00 wppamwoHanbHOM  umcie. MppanuoHanbHOCTH YHCIA W
HECOM3MEPUMOCTh CTOPOHBI M JMAroHaidu KBajparta. JlecsTuuHble NpUOIMKEHUS
UPpALMOHATBHBIX YUCETL.

MHOX€eCTBO NEUCTBUTENIBHBIX YWCEI; MPEACTABICHUE IEUCTBUTEIBHBIX YHUCET
OECKOHEUHBIMU ACCATUYHBIMU Apo0siMu. CpaBHEHUE 1EHCTBUTEIbHBIX YUCEIL.

Koopnunartnas npsimas. M3o0paxeHue yncen TOUKaMu KOOPAUHATHOU MPSMOM.
HucoBble NPOMEKYTKH.

N3mepenusi, npubamnxeHns, oueHKH. PazmMepbl 00bEKTOB OKpPYKaIOLIEro MUpa
(OT »DJIEMEHTAapHbIX 4YacTull J0 BceneHHol), [JIMTENIbHOCTh MPOLIECCOB B
OKpY’)KarolmeM Mupe, BpinesieHrne MHOXKWTENS - CTEIEHW OECATH B 3allUCH YHCIIA.
[Tpubnu>xeHHOE 3HaYeHHE BEITUYHMHBI, TOYHOCTh NpuOamkeHus. [Ipukuaka u oueHka
pE3yIbTaTOB BHIYUCIIEHUM.

AJII'EBPA



AuredOpanvyeckue BbIpakeHMsl. DyKBEHHbIE BBIPAXKEHUS (BBIPAXKEHUSA C
nepeMeHHbIMH). YucioBoe 3HaueHue OyKBEHHOTO BbIpakeHus. JlomycTtumebie
3Ha4eHUs TIepeMeHHbIX. [loxcTaHoBka  BBIpAXKEHUMHM  BMECTO  IEPEMEHHBIX
[IpeoOpa3oBanne OYKBEHHBIX BBIPRKCHHH HAa OCHOBE CBOMCTB apu(METHUECKUX
nercTBuid. PaBeHCTBO OyKBEHHBIX BhIpaxke€HUH. TOXKIECTBO.

CreneHp C HaTypalbHBIM IIOKA3aTEIEM M €€ CBOWCTBA, OJHOWICHBI U
MHOrowienol. CreneHb MHoOrowieHa. CrokeHHe, BBIUMTAHHUE, YMHOXXECHHE
MHOTOWICHOB. DOpMyJIbI COKpAIICHHOTO YMHOKEHHUS: KBaJpaT CyMMBI U KBaJpaT
pazHoctu. PopMyna pasHOCTU KBajapaToB. [IpeoOpa3oBaHMe LEIOr0 BBIPAKEHUS B
MHOTOWIEH. Pa3noxeHne MHOrOYJIEHOB HAa MHOXUTENIW. MHOIOYIEHBI C OJHOM
nepeMenHoil. Kopenb MHorouneHa. KBaapaTHblii  TpEXusieH; pa3loKeHUE
KBaJPAaTHOTO TPEXWICHA HA MHOXKHUTEIH.

Anrebpanyeckass ApoOb. (OCHOBHOE CBOWCTBO anreOpanyeckoil  apoOwu.
CrnoxxeHue, BBIYUTaHUE, YMHOXKEHHUE, JIeJeHNE anreOpanueckux apodei. CreneHs ¢
LEJIbIM [TOKA3aTENIEM U €€ CBOKCTBA.

PannoHnanbHble BhIpaKeHUS U UX ITpeoOpa3zoBanHus. [[0ka3aTenbCcTBO TOXKIECTB.

KBanpatnsle kopHu. CBoMCTBa apu(METUIECKUX KBaJAPATHBIX KOPHEH U UX
OPUMEHEHUS K TpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUH M BBIYMCICHUSIM.

YpaBHeHusi. YpaBHEHHE ¢ 0JJHOM nepeMeHHoi. KopeHs ypaBHeHus. CBolicTBa
YHUCJIOBBIX PABEHCTB. PABHOCUIIBHOCTD YPaBHEHHUH.

JIuneiinoe ypaBHeHue. KBaapaTHoe ypaBHeHHUE: (popmyrna KOpHEW KBaJpaTHOTO
ypaBHeHus. Teopema Buera. [IpuMmeHneHne ypaBHEHUN, CBOASIIMXCS K JIMHEMHBIM U
KkBagpaTHeIM. [Ipumepsl pelieHuss ypaBHEHHW TPETbEW W YETBEPTOM CTENECHEN.
Pemenne qpoOHO-palinOHAIbHBIX YPaBHEHUU.

YpaBHeHHUEe ¢ JByMs IIepeMEHHbIMH. JIMHEHHOE ypaBHEHHE C JBYMs
IIEPEMEHHBIMH, IPUMEPBI PELICHNS YPABHEHUH B LIEJIBIX YHCIIAX.

Cucrema ypaBHEHMl € JBYMsI II€PEMEHHBIMH. PaBHOCHIBHOCTB CHCTEM.
Cucrembl [JBYX JIMHEWHBIX YpPAaBHEHM C JBYMs IIEPEMEHHBIMHM; DEILICHHE
MTOJCTAHOBKOW M CHOKE€HHEM. [IpuMephI pelieHusI CHCTEM HEJTMHEWHBIX YPABHEHUM C
JIBYMsI [IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a/1a4 ajIredpanyeckuM crocoooM.

JlekapToBbl ~KOOpPAMHATHI Ha IUIOCKOCTH. ['paduueckas uHTepHpeTaus
ypaBHEHUsI C ABYMS NEpeMEHHbIMHU. ['paduk JMHEHHOrO ypaBHEHUS C ABYMs
NEPEMEHHBIMU; YTJIOBOM KO3(PHUIMEHT, IPSIMO; YCIIOBUE NapalIeIbHOCTH MPSIMBIX.
['padux mpocTelmmx HEMMHEHHBIX yYpaBHEHUN: Tapadoia, TUep0oIa, OKPYKHOCTb.
['padmueckas uHTEpIpETALIUS CUCTEM YPAaBHEHUN C ABYMS [TEPEMEHHBIMHU.

HepasencrBa. UucnoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHncTBO ¢ 01HOM nepeMeHHON. PaBHOCUIIBHOCTh HEpaBeHCTB. JInHeliHbIE
HEpaBeHCTBa ¢ oOJHOM mnepemeHHON. KBanpatHeie HepaBeHcTBa. (CuUCTEMBI
HEPABEHCTB
C OJHOW NEPEMEHHOM.

OYHKIWNHN OcHoBHBbIE OHATHS. 3ABUCUMOCTH MEKy BETUUYNHAMH.

[Tonstue pynkuunu.

OOnacTh omnpeAelieHUss W MHOXECTBO 3HaueHud ¢GyHkuuu. CrnocoObl 3agaHus
¢bynkuuu. I'paduk dynkuuu. CpoiicTBa (QyHKIMI, UX OTOOpakeHHe Ha rpaduke.
[Tpumepsl rpaduKoOB 3aBUCUMOCTEH, OTPAXKAIOIINX PEAIbHBIE TIPOLIECCHI.
Yucaosbie pyHkuuu. OyHKINM, OINUCHIBAIOIIME  MNPAMYIO u

o0paTHYy10



IPOMOPIUOHANIFHBIE 3aBUCUMOCTH, UX T'padUKu U cBOMCTBa. JIuHelHas QyHKuM, e¢
rpaguk u coiictBa. KBagparnunas QyHkuus, ee rpadguk u cBoiictBa. CTeneHHbIe
(GYHKIIUM ¢ HATYpaJbHBIMU MOKa3aTeIs MU 2 U 3, ux rpapuku u cBoiicTBa. ['paduku

dymumit y=,y=", y=| |.

YucjoBble MOCJI€I0BATEIbLHOCTH. [IoHIATHE  YHCIIOBOM IMOCIEA0BATCILHOCTH.
3agaHue MOCIEeNOBATEILHOCTH PEKYPPEHTHOU (popMysoi u Gopmysoil N-ro dieHa.

Apudmerrnueckas 1 reoMeTpruiecKkas nmporpeccur. @opmysibl N-ro YieHa
apu(MeTHYeCKO M TEOMETPHUUECKON MPOTrPECcCHil, CyMMBbI MEPBBIX N-X UJICHOB.
N3o0pakeHne 4iaeHOB apu(METHUECKON M IeOMETPUUYECKOM MPOTPEeCcCH TOYKAMHU
KOOPAMHATHON TUIOCKOCTH. JIMHEWHBI M SKCHOHEHUHAIbHBIM pocT. CIOXKHbBIC
MPOLICHTBHI.

BEPOATHOCTD U CTATUCTUKA

Cratuctuka. TabmuuyHoe © rpaduueckoe MPEACTABICHHE JaHHBIX,
CTOJIOUATHIE U KPYTOBBIE AMArpaMMbl, TpauKu, IPUMEHEHUE TMarpaMM U rpaukoB
JUISL ONMCaHUsA 3aBUCUMOCTEN peanbHbIX BEIMYMH, U3BJI€UEHUE HHGOpMALUU U3
Tabnui, auarpaMm W TpadukoB. OnucareiabHble CTATHCTHYECKHE IOKA3aTeIu
YUCJIOBBIX HA0OpOB: cpeAaHee apupMETHYeCKOoe, MeAuaHa, HauOoJblIee U
HavMEHbLIee 3Ha4eHUs. Mepbl pacCeMBaHMSA: pa3Max, IHUCIEPCUS M CTaHIAPTHOE
OTKJIOHEHUE.

CnydaitHasg W3MEHYMBOCTh. V3MEHUMBOCTH IpH U3MEpeHUsX. Pemaronme
IpaBWia. 3AKOHOMEPHOCTU B U3MEHUYNBBIX BEJIMYNHAX.

Cayuaiinbie coObiTusi. ClyyaliHbI€ OMBITHI (3KCIIEPUMEHTHI), dJIEMEHTAPHbIE
ciydaitHpie coObITHs (MCX0/bl). BeposaTHoCcTH 31emMeHTapHbIX cOObITHI. COOBITHS B
CIIy4ailHBIX DJKCIEPUMEHTaX W OJIaronpUATCTBYIOIIHUE 3JIEMEHTapHbIE COOBITHS.
BepositHocTH cityyaliHBIX COOBITUNA. ONBITHI C pABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITusiMU. Kraccuueckue BEpOSITHOCTHBIE OMBITHI C HUCHOJIB30BAHUEM MOHET,
kyoukoB. [IpencraBinenue  coObITMII C  TOMOIIBIO  AMarpamm  Diinepa.
[IpoTuBOMONOXKHBIE COOBITHS, OObENUHEHUE U TiepeceueHue coObIThi. IlpaBuio
cioxeHust BepositHoctel. Ciydaitabiii BeIOOp. [IpencraBienue skcriepuMenTa B BUJIE
nepeBa. HezaBucumeblie coOOBITHS. Y MHOKEHUE BEPOATHOCTEH HE3aBUCUMBIX COOBITUH.
IlocnenoBarenpHble HE3aBUCHMBIE HCHbITaHMsA. lIpencraBineHue O HE3aBUCHMBIX
COOBITUSIX B JKM3HU.

JJIeMeHTbl KOMOMHATOPUKH. [IpaBWiIO yMHOXKEHUsA, NEPECTAHOBKH,
¢dakrtopuan yucna. CoueraHus W 4MCIO couyeTaHud. Dopmylia YUCia COYETAHHM.
Tpeyronpuuk Ilackans. OnbeITel ¢ OOJBIIUM  YHUCIOM  PaBHOBO3MOXKHBIX
AJIIEMEHTApHBIX COOBITUI. BbluucCieHHEe BEpOATHOCTEH B ONBITAX C MPUMEHEHUEM
koMOuHaTopHbIX (opmyn. Ucneitanus bepuymmu. Yenex u Heynaya. BepositHocTu
COOBITHI B CEpUU UCTIBITAHUHN bepHyIn.

CiayvaiiHple BeJMYMHBbI. 3HAaKOMCTBO CO CIyYailHBIMM BEIMYMHAMU Ha
IIpUMepax KOHEUHBIX JUCKPETHBIX CIy4YalHbIX BEJIMUMH. Pactipenenenue BEpOSTHOCTEM.
Marematuueckoe oxkumanue. (CBoiicTBa MaTeMaTH4YeCcKoro okupanus. llonstue o
3akoHe OonpmMX uucen. M3mepenue BeposTtHocTed. [IpumeHeHue 3akoHa OOJIBLINX
YKCeJl B COLMOJIOTUH, CTPAXOBAaHUH, B 3/[paBOOXPAHEHHUH, 00ECTIEUeHNUN



0€30MacHOCTH HAaCEJIEHUS B YPE3BbIYANHBIX CUTYaLIUSX.

JIOTMKA U MHO>XECTBA

TeopeTuko-MHOKeCTBeHHbIe TOHATHA. MHOXECTBO, 3JIEMEHT MHOKECTBA.
3aaHue MHOKECTB IEPEUMCICHUEM 3JIEMEHTOB, XapaKTEPUCTUYECKHUM CBOWCTBOM.
CranpapTHele 0003HAYEHHUs YHCIOBBIX MHOXeCTB. I[lycToe MHOMXECTBO M €ro
o0o3Hauenue. [lonmuoxecTBo. OObEIUHEHNE U TIEPECEUCHNE MHOECTB, Pa3HOCTb
MHOECTB.

Nnmoctpanyisi OTHOWIEHWM MEXAY MHOXKECTBAMU C TOMOINBIO JAUarpamm
Diinepa—BenHna.

DuieMeHTHhI JOrukH. [loHATHE O PaBHOCHIIBHOCTH, CJIEIOBAHUU, YMOTpPEOJIeHHE
JIOTUYECKUX CBSI30K eclu...,mo..., 8 MOM U MOIb-KO 8 MOM ciayddae, JTOTHUYECKUE
CBSI3KU U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUU

Ucropust dopmupoBaHus TMOHATHUS YHCTA: HATypalibHbIE 4HCHA, JIpoow,
HEJOCTATOYHOCTh  PALMOHAIBHBIX 4YMCENI U1 TEOMETPUYECKUX HU3MEPECHUH,
uppanuoHagbHble uncia. CTapuHHBIE CHUCTEMBI 3anucu yuceln. [Ipobu B Basuiowne,
Erunre, Pume, OtkpbiTHE JnecsaTHUHBIX JApoOed. CTapuHHBIE CHCTEMBI MEp.
Jecstuunblie 1pobu U MeTpuueckas cucrema mep. [losiBieHne oTpuiaTeNbHbIX YHCET
u Hyns. JI. Maraunkuid. JI, Dinep.

BO3HUMKHOBEHHE MAaTeMAaTHKM KaK HayKu, JTanbl ee pa3BUTHsI. OCHOBHBIE
pa3zesibl MaTeMAaTUKH. Brinaromuyecs MaTeEMaTHKY 1 UX BKJIAJ B pa3BUTHE HAYKHU.
beckOHEYHOCTh MHOXKECTBA NPOCTHIX 4YHcesl. YHcia U JUIMHBI OTPE3KOB.
Paunonansubie yncia. [lorpedHOCTh B ppanroHanbHbiX yncnax. lkona [Tudaropa
3apoxkaeHue anreOpbl B Heapax apudmetuku. Amn-Xopesmu. PoxneHue

OoykBenHou cumBoiuku. I1.depma, ®. Buer, P. [Jlekapt. McTtopus Bompoca o

HaX0XJIEeHUU (PopMyJl KOpHEH anreOpanyecKux ypaBHEHMH, HEpa3pelnMOCTh B
paaukanax ypaBHEHUM cteneHu, oomnbie yeteipex. H. Tapransbs, Jx. Kapmgano, H.X.
Abensb, O. Nanya.

N300perenne MeToga KOOpJAMHAT, MO3BOJISIFOIIETO EPEBOAUTh N€OMETPUUECKUE
00BeKThl Ha s3bIK anreOpbl. P. [lekapt u I1. @epma. [Ipumepbl paznudyHbIX CUCTEM
KOOPAMHAT Ha IJIOCKOCTH.

3amaua Jleonapmo Iluzanckoro (PuboHauumn) o kponukax, yucia GudoHaquu.
3azaya o maxMaTHOU JTIOCKE.

HcToku Teopun BEpOATHOCTEN: CTPaXxOBOE Aei0, a3apTHble Urpsl. 1. depma u b.
[Tackains. f, bepuymm. A.H. Konmoropos.

Ponp poccuiickux yueHbIX B pa3Butuu maremartuku: JI. Oinep. H.H.
Jlo6auerckuii, [1.JI.Ueonmues, C. Kopanesckas, A.H. KonmMoropos.

Maremaruka B pasBuruum Poccum: llerp [, mkosa marematmueckux u
HAaBUTallKUX Hayk, pa3BuTHe poccuiickoro ¢iora, A.H. KpeuioB. Kocmuueckas
nporpamma u M.B. Kenpii.



TemaTnueckoe MIIAHKPOBAHME

7 kaacc
Nerr/n HazBanue Tembl KomanuecTBo KommuectBo
4acoB KOHTPOJIBHBIX
pabot
BripaxkeHusi, TOK1eCTBa, YpaBHCHUS
1 22 2
2 DOyHKIMT 11 1
CreneHb ¢ HaTypaJlbHBIM MTOKa3aTeIeM
3 11 1
MHOTro4wIeHbI
4 17 2
DopMyIIbl COKPALLICHHOTO YMHOKECHUS
5 19 2
CucTteMbl JIMHENHBIX YPaBHEHUIN
6 16 1
7 |IToBTOpeHue 6 2
8kiacc
Nerr/t HazBanue tembl KonunuectBo KomugecTBo
4acoB KOHTPOJIbHBIX
paboT
1 PanmonanbHbie 1poou 23 2
2 | KBampaTHbie KOpHU 19 2
3 | KBagpaTHbie ypaBHEHUS 21 2
4 |HepaBencrtBa 20 2
5 CrerneHs ¢ 1EJIBIM IOKA3aTEIIEM. 11 1
DJIEMEHTBI CTAaTUCTUKHU
6 |IloBTOpeHue 8 2




9 kiacce

Neri/mt Ha3zBanue TemMbl KonuuectBo KomnuectBo
4acoB KOHTPOJIBHBIX
pabot

1 KBanparnunast GyHKIms. 22 2
YpaBHEHHS U HEPABEHCTBA C OJHOU

2 TIEPEMEHHOM. 14 1
YpaBHEHUS U HEPABEHCTBA C ABYMS

3 NIePEMEHHBIMH. 17 1

4 Apudmernueckas 1 reoMmeTpudecKas 15 2
IPOTPECCHH .

5 DneMeHTbl KOMOMHATOPUKU U TEOPUU 13 1
BEPOSITHOCTH.

6 IToBTOpEHUE. 21 1

I'EOMETPUA

I[lnannpyemMble pe3y/ibTaThl OCBOCHHSI YUeOHOI0 MpeaMeTa
JIMYHOCTHBIE Pe3yJibTAThI:
Y ooyuarowezoca cgpopmupyemcea:
[} pa3BUTHE JIOTHUECKOTO0 U KPUTHUECKOTO MBILUIEHUS, KYJIbTYPhI PEUH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;
[l cHOCOOHOCTH K MPEOI0IEHUIO CTEPEOTUITIOB, BRITEKAIONIUX U3 OOBIZICHHOTO OMBITA;
[] Ka4ecTBa JMYHOCTH, 00ECIIEYHBAIOIIIE COLUAIBHYIO MOOMIBHOCTB, CIIOCOOHOCTh
MIPUHUMATh CAMOCTOATEIIbHBIE PEIICHUS;
[] KaueCcTBa MBIIIUICHUS, HEOOXOUMBIE JJIs afanTalliid B COBPEMEHHOM OOIIIECTBE;
[] MHTEpeC U yBaKE€HHE K APYTrUM HapoaaM Poccun u Mupa, npuHsATHE UX,
MEXITHUYECKAs TOJIEPAHTHOCTh, TOTOBHOCThH K PABHOMIPABHOMY COTPYIHHUYECTBY;
[ yBa)XeHHE K JINYHOCTHU U €€ IOCTOMHCTBY, 100POXKEIaTeIbHOE OTHOLICHUE K OKPYKAIOIIUM,
HETEePIHUMOCTB K JIFOOBIM BHJIaM HACUIIUSI K TOTOBHOCTB IIPOTUBOCTOSATH MM;
[ yBakeHHE K IIEHHOCTSIM CEMbH, JTI0O0Bb K MPHUPOJIE, MPU3HAHUE IICHHOCTH
3JI0POBBSI, CBOETO U IPYTHX JIFO/ICH, ONITUMHU3M B BOCTIPUSITUN MHPA;
[T MOTpeOHOCTh B CAMOBBIPAKCHUU M CAMOPEAIH3aliH, COIIMATBHOM MTPU3HAHUM,
[] MO3UTHBHASI MOpAJIbHAsI CAMOOIIEHKA M MOPAJIbHBIC YYBCTBA — YYBCTBO TOPJIOCTH IIPH
CJIEIOBAHUM MOPAJIBHBIM HOpMaM, NIEPEKMUBAHUE CThIJa U BUHBI IPU UX HAPYIICHUH.
B pamkax nesarenbHOCTHOTO (ITOBEACHYECKOT0) KOMIIOHEHTA Oy1yT C(hOPMUPOBAHBI:
Odyuarouwuiica noayuum 603mMO0HCHOCHb 015 YOPMUPOBAHUA:
LI svipasicennotl ycmouuugou yueOHo-no3HasamenbHol MOMusayuy U uHmepeca K y4eHuio,
| eomosHoCmuU K cAMO0OPA308aHUI0 U CAMOBOCNUMAHUIO, AO0EK8AMHOU NOZUMUBHOU
O camooyenku u HA-koHyenyuu, KoMnemeHmHoCmu 8 peanusayui 0CHO8 2pAdCOAHCKOU
Ul uoenmuyHocmu 8 NOCMynKax u
0esmenbHOCMU, MOPANbHO20 COZHAHUS HA KOHBEHYUOHAIbHOM YDOBHE,
[ cnocobnocmu K peuteHuro
MOPANbHLIX OUNEMM HA OCHO8E YUema NO3UYULL Y4aACMHUKOS8 OUNEeMMbl, OPUEHMAYUU HA UX




MOMUBHL U YYBCMEA, YCMOUUUBOE CIe008aHUe 8 NOBEOCHUU MOPATbHbIM

HOpMAM U dMU4ECKUM mpedo8aHusaM,

L amnamuu Kax 0CO3HAHHO20 NOHUMAHUS U CONEPENCUBAHUS UYBCMBAM OPY2UX,
svipasicaouelics 8 NOCMYNKax, HanpasleHHvlX Ha NOMOWb U obecneyerue 61a2onoaydus
A0eK8amMHO CamoCmoamenbHO OYEeHUBAMb NPABUILHOCb 8bINOJIHEHUS OeUCMBUsL U
BHOCUMb HEOOXOOUMbLE KOPPEKMUBbL 8 UCNOTIHEHUE KAK 8 KOHYe 0elicmeus, max u no xo0y
€20 peanuzayuu;

[l ocHo6 npoeno3uposanus Kaxk npeodguoeHus OyOyuux cooblmuil u pazeumus npoyeccd.

MeTanpenMeTnble pe3yJbTaThbl

Pecynamuenvie YY/[
Ooyuarowuiica nayuumcs:
[ mesenosaraHuio, BKJIKOYas IOCTAHOBKY HOBBIX LEJIEH,
npeoOpazoBaHre IPAKTUYECKOM 3a/1a4 B IO3HABATEIBHYIO;
[] camocTosaTensHO AHAJIM3HUPOBATL YCJIIOBUA JOCTHXKCHHA LICJIM HA OCHOBE yqéTa
BBIACJICHHBIX YUYUTCJICM OPHUCHTUPOB ,HGP'ICTBHH B HOBOM y‘{CGHOM MaTtcpuale;
[ TUTAHUPOBATD MYTH JTOCTHUKEHUS LIETICH;
Boinycknuk noayuum 603moicHOCHb HAYUUMBCA:
U camocmosmenvio cmagums HOGble y'—le6Hble yeiu u 361()611{14,‘
O nocmpoOeruro HCU3HEHHbLX NJIAH06 60 GpeMeHHOﬁ nepcnekmuee,
U npu nranuposanuu docmudiceHus yenetl camocmoamenbHo, NOIHO U
A0eK8aAmMHO YUUMBIBAMb YCL08USL U CPEOCMBA UX 00CTMUNCEHUSL
) gvr0ensamob anbmepHamusHvle cnocodbl OOCMUNCEHUS Yeau U 8blOUpamo
Haubonee 3¢hghexkmuswviil cnocoo;
L ocnosam camopeynayuu 6 yueOHOU U NOZHABAMENbHOU 0esiMeIbHOCMU 8 hopme
OCO3HAHHO20 YNPABIEHU CEBOUM NOBEOeHUEeM U 0esamelbHOCMbIo, HANnpaeieHHOuU
HAa 0oCmudiceHue NOCMAasleHHbIX Yeel,
L ocywecmenams no3Haeamenvhyio peghiekcuro 8 OmHouleHuu 0eticmeuil
nO peweHuIo y4eOHbIX U NO3HABAMENbHBIX 340aY;
Ll adexsammno oyenusams 00beKMUEHYI0 mpyOHOCMb KAK Mepy Qakmuiecko2o
UU NPeonoazaemo2o pacxooa pecypcos Ha peueHue 3a0a4u, aoekeamHo
OYEHUBAMb C80U BOZMONCHOCIU OOCIUICEHUS YellU ONPeOeeHHOU CIOHCHOCTU &
DPA3TUYHBIX chepax camocmosmenbHOU 0esimenbHOCHU;
L) ocHosam camopezynayuu IMOYUOHATLHBIX COCMOSHULL
L npunazams 6oneguvle ycunus u npeoo0oieeams mpyoOHOCMU U NPENIMCmeusl Ha
nymu 00CMudiCeHus yenetl.
Kommynuxamuenwie YY/|
Oobyuarowuiica Hayuumcsa:
[] aAeKBaTHO OIIEHUBATH MPABUILHOCTh WJIM OITMOOYHOCTH BBITIOJHEHUS Y4€OHOU
3ajaud. Ee 00BbeKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BOZMOXKHOCTH €€ PEIICHUS;
[] oco3HaHHOE BIaJICHUE JOTHUYECKUMHU JEHCTBUSAMU OIMpPeIeIeHHsI TOHATHI, 00001IeHus,
YCTaHOBJICHHS aHAJIOTUH, Ki1accu(UKAIIK Ha OCHOBE CAaMOCTOSITENILHOTO BBIOOpa
OCHOBAHUH U KPUTEPUEB, YCTAHOBJIECHUE POJOBUIOBBIX CBS3EH;
[ ycTaHaBIMBATh MPUYMHHO-CIIEACTBEHHBIE CBSI3U; CTPOUTH
JIOTHYECKOE PACCYKJIEHUE, YMO3aKIIOUEHHUE U BbIBOIBI;
[] co3naBath, IPUMEHATH U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CpecTBa. Moaenu u
CXEMBI JIJISl peIIeHUs YIeOHBIX U MO3HABATEIBHBIX 33]1a4;
J OpraHnu30BbLIBATH y‘IeGHOe COTPYAHHUYECTBO U COBMECTHYIO ACATCIbHOCTE C YYUTCIIEM U
CBCPCTHUKAMMU: OMPLEACIIATEL LICIIU, PACIIPCACICHUC (l)yHKLII/Iﬁ n poneﬁ Y4aCTHUKOB, B3aPIMO,I[CfICTBH€
U o0miue crnocoOsl paboThl; yMEHHE paboTaTh B IPyIIe: HAXOIUTh O0IIee peleHue 1
pa3pemniaTh KOHGIUKTHI HA OCHOBE COTJIACOBAHMS MMO3UIIMN U yUeTa HHTEPECOB; CIIy4aTh
napTHepa; GopMyIHpOBaTh, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE;
[ chOopMHPOBAHHOCTH YU€OHOM M OOIIENOIb30BATEIHCKON KOMITIETEHTHOCTH B 00JIaCTH



UCTIOJIb30BaHUsl MH(POPMAITMOHHO- KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

[ mepBOHAYATbHBIC TIPECTABICHUS 00 UESIX U O METO/IaX MAaTEeMaTUKH KaK 00 YHUBEPCATLHOM
SI3bIKE HAYKW U TEXHUKH, O CPEJICTBE MOJEITUPOBAHHUS SIBIICHUI U MTPOIECCOB;

[] BUACTh MaTEeMaTHUECKYIO 337[a9y B KOHTEKCTE TPOOIEMHON CUTYAIlMH B IPYTHX JUCIUTUTHHAX, B
OKpYKaroIIeH )KU3HU;

[] HAaXOJIUTh B PA3IMYHBIX UCTOYHUKAX HHPOPMAIIUIO, HEOOXOIUMYIO TSI pEeIIESHUS
MaTeMaTH4YeCKHUX Mpo0JIeM, U TIPEIICTABIIATh €€ B MOHATHON (hOopMe, MPUHUMATH

pelLIeHHE B YCIOBUSAX HEMOIHON U N30BITOYHOM, TOUHOW U BEPOATHOCTHOU MH(OPMALINY;

[l HOHUMATh U UCIOJIL30BAaTh MAaTEMAaTHIECCKUE CPEACTBA HATJIITHOCTU

JUISL WIUTIOCTPALIMHU, UHTEPIIPETALUH, APTYMEHTALINY;

[] BBIABUTATH TMITOTE3bI IPH PEIICHUH yYEOHBIX 33124 U IIOHUMATh HEOOXOIMMOCTh X MPOBEPKH;

[] IpUMEHSITh HHIYKTUBHBIC U JICTYKTHBHBIC CITOCOOBI PACCYKICHHUH, BUACTh Pa3InUHbIC

CTpaTeruu peuieHus 3a1ay;

[] HOHUMATh CYLUTHOCTh AJITOPUTMHUYECKHUX MPEANUCAaHUN U YMEHHE JIEHCTBOBATh B COOTBETCTBHUHU C
MPEJI0KEHHBIM aJITOPUTMOM;

[] CaMOCTOSITEIILHO CTAaBUTH 11€JIM, BRIOUPATh M CO3AaBaTh AJITOPUTMBI [ JIsl pEIICHUST yIeOHBIX
MaTeMaTHUYECKUX Npodiem;

[] apryMeHTHPOBaTh CBOIO TOUKY 3pEHUSsI, CIIOPUTh U OTCTAUBATh CBOIO MO3UIIMIO HE BPAXKICOHBIM
JUTSL OTIITIOHEHTOB 00pa3oMm;

[] 3aaBaTh BOIPOCHI, HEOOXOAMMBIE ISl OPraHU3aLUNA COOCTBEHHOM JCSITEIBHOCTH U
COTPYAHHYECTBA C IAPTHEPOM;

[] OCYILIECTBIISITh B3aUMHBIN KOHTPOJIb U OKA3bIBaTh B COTPYAHUUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb;

[ | aIeKBaTHO UCIOJIb30BATh PeUb ISl INIAHUPOBAHUS U PETYIISIIUU CBOEH JESITEIIbHOCTH;

[] ajieKkBaTHO MCIIOJIb30BATh PEUCBBIC CPEICTBA TSI PEIICHUS PA3INYHBIX KOMMYHHKATHBHBIX 3a/1a4;
BJIaJICTH YCTHOﬁ U MUCbMEHHOMI PEYBI0; CTPOUTH MOHOJIOTHYCCKOC KOHTCKCTHOC BBICKA3bIBAHUE,

[] OpraHM30BbIBaTh M IUIAHUPOBATh y4yeOHOE COTPYAHMYECTBO C YYHUTEIEM U
CBEPCTHHUKAMH, ONPEICSNIATh NEeMr W (DYHKIUU YYaCTHHKOB, CIIOCOOBI B3aWMOJCHCTBUS;
IJIAaHUPOBATh OOIIKE CIIOCOOBI PabOTHI;

[] oCyIIECTBIIATh KOHTPOJIb, KOPPEKIIMIO, OLICHKY JIEHCTBHUI MapTHEPA, YMETh yOSKIaTh;

[] paboTaTh B IpyIile — yCTaHABIUBATh pabouKe OTHOIIEHUS, 3()()EKTUBHO COTPYIHUYATh U
CIOCOOCTBOBATH MPOAYKTHUBHOM KOOTEPAIUN; UHTETPUPOBATHCS B TPYIITY CBEPCTHHUKOB

Y CTPOUTH MPOAYKTUBHOE B3aUMOJEHCTBUE CO CBEPCTHUKAMH U B3POCIIBIMU;

[] ocCHOBaM KOMMYHUKaTUBHOM pedekcuu;

[ UCTIOBH30BaTh a/IEKBATHBIE S3BIKOBBIE CPEACTBA JIJIs1 OTOOpPaKEHUS CBOMX

YyBCTB, MBICJIEH, MOTUBOB U TTOTPEOHOCTE;

[] oroOpaxatpb B peun (onmucanue, o0bICHEHHE) COACPKAHKE COBEPIa €MbIX JICHCTBHIA Kak B opme
TPOMKO

COLIMATTU3UPOBAHHON pedH, Tak U B (hOpMe BHYTPEHHEH pedH.

Buvinycknuk nonyuum 603mox3cHOCHb HAYUUMBCA:

L yyumwieams u koopOuHupogams omauuHsie om cOOCMEEHHOU NO3UYUU OPY2UX

J00eti 6 compyoHuyecmee,

L yuumwleamo pasnvie MHeHust u unmepecvl u 000CHOBbIBAMb COOCMBEEHHYIO NO3UYUIO;

[l nonumams omHoCumenbHOCMb MHEHUU U NOOX0008 K PEeUeHU0 npobiembl;

O npodykmueno paszpeuiams KOHGIUKMbL HA OCHOBE Y4Eema UHMEPECO8 U NO3UYULL 8CeX

VUACMHUKOB, NOUCKA U OYEeHKU

ANbMEPHAMUBHBIX CNOCOO08 pa3peuteHst KOHPAUKMOB, 00208aAPUBAMBCS U NPUXOOUMDb K 00WeMy
PEUEHUIO 8 COBMECTHOU OesIMENbHOCIU, 8 MOM YUCTe 8 CUMYAYUL CIOJIKHOBEHUsL UHMEPeCcOs;

Ll 6pamsb na cebs unuyuamusy 6 opeanu3ayuu cCOBMeCmHo20 0eucmaus (0e10680¢e IUoepCcmeo);

[ oxazvieams no00epoicky u codeticmaue mem, om Ko2o 3a8Ucum 00CIUICeHUe Yeal 8 COBMECMHO
oesmenbHoCmu,;

L ocywecmensimes KOMMYHUKAMUBHYIO peqhieKCUI0 KAK OCO3HAHUE OCHOBAHUL COOCMBEHHBIX
deticmautl u 0eticmsuti napmuepa,

U 6 npoyecce KOmMmyHuxkayuu 00Cmamo4to MmMOoO4Ho, nOCIe008AMENbHO U NOJHO nepe()aeamb



napmuepy Heobxo0uMy0 UHGOPMAYUIO KaK OpueHmup 0Jis HOCMpPOeHUs. 0eucmausl.

Hlo3naeamenvnvie YY/[

Ooyuarowuiica nayuumca:

| OCHOBaM pean3alui MPOCKTHO-UCCIIEIOBATEILCKON eI TeTbHOCTH;

[] MPOBOJUTHL HAOIIOJCHHUE U DKCIIEPUMEHT TIOJT PYKOBOJICTBOM yUHUTEIIS;

[] OCYIIECTBIISTh PaCIIMPEHHBINA TTOUCK UH(DOPMAIIUY C UCTIOIH30BAHUEM PECYPCOB OUOIMOTEK U
Nurtepnera;

[] cozmaBaTh U MpeoOpa30oBhIBATh MOJIETU M CXEMBI JUIS PEIICHUs 3a/a4;

[ oCyIIecTBIATH BBIOOp Hanbosee 3¢ (HEeKTHBHBIX CIIOCOOOB PEIICHHS 3a/1a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBUI;

] 1aBaTh OIPEACICHUC MTOHATUAM,

| yCTaHaBJIMBAaTh MPUYHMHHO-CIICJICTBEHHBIE CBS3H;

[J OCyIIECTBIISTh JIOTMYECKYIO OEpallii0 YCTaHOBJICHHUS POJOBUIOBBIX

OTHOUICHUI, OTpPaHUYEHUE TTOHSTHUS;

[] 0600maTh MOHATHUS — OCYIIECTBISTh JIOTHUECKYIO OMEepaIfIo Iepexo/ia OT BUAOBBIX IPU3HAKOB
K POJIOBOMY IOHSTHIO, OT TIOHSITHS C MEHBIIIMM 00BEMOM K IOHSATHIO C OOJIBIITUM 00BEMOM;
[ OCYIIECTBIIATh CPAaBHEHUE, CEPHAIHMIO M KJIACCU(UKAIINIO, CAMOCTOSTEIIBHO BRIOUPAST
OCHOBAaHUS U KPUTECPUU JIJIS YKA3aHHBIX JIOTHUECKUX OTIEPAIINN;

[l cTPOUTH KIIACCU(PHUKALIUIO HA OCHOBE IUXOTOMUYECKOTO JICNICHHs (HA OCHOBE OTPUIIAHHS);

[J CTPOHTH JIOTHYECKOE PACCYIK/ICHHE, BKITIOYAIOIICe YCTAHOBICHHE IIPHYMHHO-CIICICTBEHHBIX
CBsI3€H;

[} OOBSICHSTD SIBJICHUS, TIPOIIECCHI, CBSI3U M OTHOILICHUS, BBISBIIIEMbIEC B X0J1€ UCCIICIOBAHMUS,
[l ocHOBaM 03HAKOMHTEIHHOTO, U3YYaIOIIEro, yCBAauBAIOIIETO U MTOMCKOBOTO YTEHUS;

[J cTpyKTypupOBaTh TEKCTHI, BKIIIOYasl yMEHUE BBIJCNATH TJITABHOE U BTOPOCTEIIEHHOE, IJIaBHYIO
UJICIO TEKCTA, BEICTPAUBATh MOCIIEA0BATEIHLHOCTD OIMMMCHIBAEMBIX COOBITHIA;

[] paboTtaTh ¢ MeTadOpaMu — MOHUMATh MIEPEHOCHBII CMBICIT BBIpaXXCHH, TOHUMATh U
ynoTpeOasTh 000POTHI pedH, MOCTPOCHHBIE HA CKPBITOM YIIOI00JIEHUH,

00pa3HOM CONMIKEHUU CIIOB.

Boinycknuk noayuum 603mMo0icHOCHIb HAYUUMbCA:

L) ocnosam pegrexcusnozo umenus;

L) cmasumo npobemy, ap2ymeHmuposams e aKmyaibHOCHb,

Ll camocmosamenvrno npogooums ucciedo8anue Ha 0OCHO8e NPUMEHEHUs Memo008 HAOII00eHUs.
U 9KCnepumMeHma,

Hpe)lMeTHble pe3yJibTaThbl

Ooyuarowuiica nayuumcs:

. OICpHUpPOBaTh C HAYAJIbHBIMU IMOHATHUAMU TPUT'OHOMCETPHUU U BBINIOJIHATH
9JIEMEHTapHBbIE ONepaluy HaJ GYHKIUSIMU YIIIOB:

e pCuIATh 3aJa4M Ha JOKA3aTCJIbCTBO, OMMUPAACH HA U3YUCHHBIC CBOMCTBA (1)I/Il"yp u
OTHOLIEHUH MEX/ly HUMH U IPUMEHSI U3y4EHHbIE METO/IbI JI0KA3aTeIbCTB;

e BBIUHCIATH IUIOMIAAN KPYTOB U CEKTOPOB; JUIMHY OKPY>KHOCTH, JUTHHY JyTH OKPY>KHOCTH;

e pCHIATH 3aJa4U HAa JOKA3aTCIILCTBO C UCIIOJIb30BAHUCM (I)OpMyJ'I JJIMHBI OKPY’KHOCTU U
JUTHHBI TyTH OKPYXXHOCTH, (opMyI mromianeit uryp;

. peiaTh NPAKTHYCCKUEC 3aJa49n, CBA3AHHBIC C HAXOXACHUEM I'COMECTPUUCCKUX
BEJINYUH (MCTIONB3Ys IPU HEOOXOIUMOCTHU CIIPABOYHUKH U TEXHUUECKHE CPEICTRA).

e  BBIYHUCIATH AJIMHY OTPC3KaA 10 KOOPpAUHATAM €ro KOHIOB; BHIYHUCIIATE KOOPAWHATHI
CCPCANHBI OTPC3KaA,

e HCIOJIB30BATh KOOPAMHATHBIM METOJ AJISI U3yUEHUs] CBOMCTB MPSAMBIX U OKPYKHOCTEH.

. OIICPUPOBATH C BEKTOPAMU: HAXOJUTHb CYMMY U PA3HOCTb ABYX BEKTOPOB, 3a/IaHHBIX
reOMETPUUYECKH, HAXOAUTh BEKTOP, PaBHBII IPOU3BEAECHUIO 3alaHHOTO BEKTOpA Ha YHUCJIO;

. HaXOHWUTb AJId BEKTOPOB, 3aJaHHBIX KOOpANHATAMU: AJIMHY BCKTOpPA, KOOPAWNHATHI CYMMBI U
Pa3HOCTH JBYX H 00Jiee BEKTOPOB, KOOPIWHATHI IPOM3BEICHHS BEKTOPA HA YHCIIO, TPUMEHSS



npH HEOOXOJMMOCTH COUYETATENIBHBIN, IEPEMECTHTEBHBIN U PaCIIpe/IeUTEIbHBIN 3aKOHbI;

*  BBIYUCIIATH CKAAPHOE MPOU3BEICHIE BEKTOPOB, HAXOAUTH YTOJI MEXKIY
BEKTOPaMH, YCTAHABJIMBATH MEPIICHIUKYISIPHOCTD PSIMBIX.

*  BIAJIETh KOMIICTCHIUSAMU: T0O3HABATEIHLHON, KOMMYHHUKATHBHOMN, HWH(OPMAIIHOHHOMH
1 pedIICKCUBHOM;

. paboraTh B TpyIax, apryMEeHTHPOBATh U OTCTAUBATH CBOIO TOUKY 3PCHHS,

* pacmo3HaBaTh HA YepTEekKaxX, PUCYHKAX, MOJICIISX U B OKPYKAIOIIEM MUPE IIOCKUE
Y TIPOCTPAHCTBEHHBIE TEOMETPUIECKUE (PUTYPBI;

*  pacmo3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOIBHOTO MapauIeNenue/1a, IPaBUIbLHOMI
MUPAMUJIbI, IWIKHAPA U KOHYCAa,

*  ONpEACIATH MO JMHEHHBIM pa3MepaM pa3BEPTKU QUTypHI JIMHEHHBIC pa3MephI
camoii (purypsl 1 Ha00OpOT;

*  BBIYUCIIATH 00BEM IPSIMOYTOJIIBLHOTO Mapajuieienue/ia.

Obyuarouwuiica noyuum 603MONHCHOCHIb HAYUUMbCA:
e UCNONBL308AMb KOOPOUHAMHDBIL MemOoO OJisl UYUEHUS CEOUCTNE NPIMbBLX U OKPYICHOCMEL.
e BLIUUCTAMDb NAOWAOU hu2yp, COCMABIEHHBIX U3 08YX UL DoJlee
NPSMOY20JIbHUKO8, NAPALLENI0ZPAMMOS, MPEy2ObHUKO8, KpYyed U CEKMopa,
e npuobpecmu onvim NPUMEHeHUs. aleedPauecKko2o U MpueoHOMEempUIecKko20 annapama
U uoetl OBUNCEHUSL NPU PeuteHUY 3a0ay Ha SbIYUCLIEHUE NIOWAOel MHO20Y20IbHUKOE.
e 0871a0emb KOOPOUHAMHBIM MEMOOOM PeuleHus 3a0ay Ha 8blYUCTeHUe U OOKA3AmMeNbCmE0;
o npuobpecmu onvim UCNOIb308AHUSL KOMALIOMEPHLIX NPOSPAMM OJis AHAIU3ZA
YACMHBIX CAYYAE8 83AUMHO20 PACNOJIONCEHUSL OKPYICHOCMEN U NPSIMbIX;
o pewams MmamemamuieckKue 3a0a4u U 3a0a4u U3 CMeICHbIX nPeoMemos,
BLINOIHAMb NPAKMUYECKUE PACUEMbL,
o BHIYUCTAMb 00BEMbL NPOCMPAHCIBEHHBIX 2EOMEMPUYUECKUX PUSYD, COCMABTICHHBIX
U3 NPAMOY20IbHBIX NAPALIENIENUNE)08;
o Yenyoumo u pazsums npedCcmasieHus 0 NPOCMPAHCIBEEHHBIX 2eOMEMPUYECKUX hucypax,
o NPUMEHAMb NOHAMUE PAZGEPMKU Ol 8bINOJIHEHUS NPAKMUYECKUX PACUEMO08.

I[Inanupyemsble pe3yabTaThl H3y4eHHs y4eOHOro npeamera «I'eomerpus».
Juunocmmuuie:

¥ yuawuxcs 6yoym cghopmuposamsi:

1) OTBETCTBEHHOE OTHOILICHUE K YUCHHIO;

2) TOTOBHOCTB U CITIOCOOHOCTh 00YHAIOIIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO

Ha OCHOBE MOTHBAIlMU K O0YYEHUIO U TO3HAHMIO;

3) yMeHue SCHO, TOYHO, TPaMOTHO M3JIaraTh CBOU MBICIH B YCTHOM U MUCbMEHHOM peuH,
MMOHUMATh CMBICII TIOCTABJIEHHOM 3a7]a4M, BBICTPauBaTh apryMEHTALUIO, IPUBOIUTH
MIpUMEPHI U KOHTPITPUMEDPHI;

4) HavabHbBIC HABBIKK aJaNTAI[MH B JUHAMUIHO U3MEHSIOIIEMCS MHPE;

5) sKkosormyeckas KyJibTypa: IEHHOCTHOE OTHOIIICHHUE K IPUPOJHOMY MHUPY, FTOTOBHOCTh
CIIeZI0BaTh HOPMaM HPHPOI0OXPAHHOTO, 310POBLECOCPETAOIIETO TOBEICHNS;

6) dbopmupoBaHKE CIIOCOOHOCTH K YMOIMOHATIBHOMY BOCIIPHUATHIO MAaTEMaTHYECKUX 00D

- €KTOB, 3aJ1a4, PEIICHU, pacCyXICHHII;

7) yMeHHE KOHTPOJIUPOBATh MPOIECC U Pe3yJIbTaT yueOHON MaTEMAaTHIECKOM eI TeIbHOCTH,
Y yuawuxcs mo2ym 6vims cpopmMupo8aHul:

1) NEPBOHAYAILHBIC MTPEACTABICHUA O MaTeMaTHIeCKOM HayKe€ KakK cq)epe YeJIOBEUYECKOM
NeATeTLHOCTH, 00 dTamax e¢ pa3BUTHSA, O €¢ 3HAUUMOCTH JIJIST PA3BUTHS [TUBHIIN3AIINH;

2) KOMMYHUKATHBHAsE KOMIIETEHTHOCTh B OOIIICHUHU U COTPYAHUYECTBE CO CBEPCTHUKAMH B
o0pa3oBaTenbHOM, y4eOHO-MCCIIE0BATENBCKON, TBOPUECKON M IPYTUX BUAAX NCATEIHHOCTH; 3)
KPUTUYHOCTDH MBIIUICHHS, YMEHHE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIC BBICKA3HI -

BaHUsl, OTJIMYATh TUIIOTE3y OT (PaKTa;

4) KpeaTUBHOCTh MBIILJICHHS, HHUIIUATHBBI, HAXOIYUBOCTH, AKTUBHOCTH TIPH

pelnieHny apupMeTUIeCcKuX 3a1ay.



Memanpeomemnmvie:

pezcynamugHble

yuawuecs Hay4amcs:

1) popmynupoBaTh U yaCPKUBATh YUCOHYIO 3a/1a9y;

2) BBIOMPATH ICHCTBHSI B COOTBETCTBUH C MIOCTABJICHHOM 3a/1aucii U YCIOBUSIMH €¢

pe - anu3anuu;

3) mIaHUpOBATh MYTH JOCTHKCHUS LIeJIeH, 0CO3HAHHO BHIOMPATH Hanboee

s dekTuBHBIE CIIOCOOBI pEIICHUs YIeOHBIX U MO3HABATEIHHBIX 3a/1a4;

4) mpenBUIETh YPOBEHb YCBOCHHUS 3HAHUI, €r0 BPEMEHHBIX XapaKTEPUCTHUK;

5) cocTaBisATh IUIAH U IOCIEI0BATCILHOCTD ICHCTBUM;

6) OCyIECTBISATh KOHTPOJIb IO 00pa3ily U BHOCHTh HEOOXOAUMbIEC KOPPEKTUBBI;

7) aJleKBaTHO OLICHUBATH NMPABUIIBHOCTh WIIM OUIMOOYHOCTH BBITIOJIHEHUST YYSOHOM
3aa-4M, e¢ 0ObEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC BOSMOXKHOCTH €€ PEILICHHS;

8) cianuath crocod ASHCTBUS M €r0 Pe3yJIbTaT C 33JaHHBIM 3Ta JIOHOM C IEJIbI0 0OHApY-
JKEHUS OTKJIOHEHHWH M OTJIMUHMH OT dTaJIOHA,

yuawuecs nouy4am 603MOICHOCHb HAYYUMbCA.

1) ompenensaTh MociIeI0BaTeIbHOCTh MPOMEKYTOYHBIX II€JIeH H COOTBETCTBYOIIMX

UM JICHCTBUM C YUETOM KOHEUHOTO PE3yJIbTaTa;

2) MpeaBUICTh BO3MOKHOCTH MOJYYEHHUS] KOHKPETHOTO Pe3yJibTaTa Py PEIICHUH 3a/1a4;
3) oCyIIeCTBIATh KOHCTATUPYIOIIUH U MPOTHO3UPYIOIINN KOHTPOJIb MO PE3yIbTaTy

U TI0 CIIOCcO0y JeicTBuS,

4) BIACIATH ¥ (HOPMYJIUPOBATH TO, YTO YCBOCHO U YTO HY)KHO YCBOUTh, ONIPEICISATh

Ka - Y€CTBO U YPOBEHb YCBOCHHUS;

5) KOHIIEHTPUPOBAThH BOJIIO IS MPEOAOJICHHS HHTEIICKTYaIbHBIX 3aTPYAHECHUN U HU3H
- YECKHX MPENsATCTBU;

noznasamesnvHble

yuawuecs Hay4amcs:

1) caMOCTOSITEIBHO BBIICIATh U POPMYITHPOBATH TO3HABATEIBHYIO 1[CTIb;

2) MCHOJIB30BaTh OOIIKE MPUEMBI PELIICHUS 3a/1ay;

3) mpUMEHSTh PaBUJIA U TIOJIb30BAThCSl HHCTPYKIMSIMUA i OCBOCHHBIMH 3aKOHOMEPHOCTSIMHU;
4) OCyIIECTBIIATH CMBICIIOBOE UTCHHE;

5) co3naBaTh, IPUMEHSTH U IPEOOPA30BBIBATH 3HAKOBO-CUMBOJIHYECKUE CPEICTBA,
MOJIe-JIM U CXEMBI JIJISl peleHMs 3a/1a4;

6) caMOCTOSTEIBHO CTABUTH 1IEJIH, BHIOUPATh U CO3aBaTh aITOPUTMBI IS

peleHus yueOHbIX MaTeMaTHUECKUX Mpobiem;

7) MOHUMATh CYIIHOCTh AITOPUTMHUYCCKUX MPEANUCAHUI U YMETh IeHiCTBOBATH B

COOT - BETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

8) HoHMMATh U UCTIOIH30BATH MATEMATHICCKHE CPEACTBA HATIISIHOCTH (PUCYHKH,
4epTe->K|, CXEMBI U JIp.) ISl WILTIOCTPALINH, HHTEPIIPETAINH, apTyYMEHTALIUH;

9) HaXOAUTh B PA3TMUYHBIX HCTOYHUKAX HHPOPMAIIHIO, HEOOXOIUMYIO TS PEIICHHS Ma -
TEMaTHYECKHUX IPOOJIeM, U MPEACTABIATh €€ B MOHATHON (hopMe; TPUHUMATh PELLICHUE B
yCJIO - BUSIX HETIOJIHOW M U30BITOYHOM, TOYHOM U BEPOSTHOCTHOM HH(pOpMaLH;
yuawuecs noLy4am 603MONCHOCHb HAYUUMbCA.!

1) ycraHaBiMBaTh NPUYMHHO-CIICACTBCHHBIC CBSA3HU; CTPOUTH JIOTHYECKUE PACCYKICHHS,
YMO3aKJIIOYCHUA (I/IHZIyKTI/IBHI)Ie, JACAYKTHUBHBIC U 110 aHaHOFI/IPI) " BBIBOJBI;

2) popmupoBaTh y4eOHYIO 1 00ILEIOIb30BATEIbCKYI0 KOMIETEHTHOCTH B 00JIaCTH HC-
MOJIb30BaHUs HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TexHonoruil (MK T-kommnereHTHOCTH);

3) BUETh MAaTEMATHUYECKYIO 33/1a4y B IPYTUX TUCIUIUTMHAX, B OKPYXKAIOIIEH JKU3HU;

4) BBIIBUTATH TUIIOTE3bI PH PEIICHUH YUEOHBIX 3a/1a4 U TOHUMATh

HE00XO0IMMOCTh MX MPOBEPKHU;

5) MIaHUPOBATh M OCYIIECTBIIATH IEATEIBHOCTD, HAPABJICHHYIO HAa PEIICHUE 33124 HC-
CJIEIOBATENLCKOTO XapaKTepa;

6) BeIOMpaTh HanboJIee paloHaIbHbIC U (G GEKTUBHBIC CITOCOOBI PEIICHHS 33713y,

7) UHTEPIPETUPOBATh HH(OPMALIUIO (CTPYKTYPHPOBATH, IEPEBOAUTH CIUIOIIHON TEKCT B



Ta0JIUILy, TPE3EHTOBATH MOJIYICHHYIO HHPOpMAIUIo, B TOM drciie ¢ momoiisio UKT);
8) ouenuBath nHGOpPMaIHIO (KPUTHUECKAsT OLIEHKA, OI[CHKA JOCTOBEPHOCTH);
9) ycTaHaBIUBaTh IPUYUHHO-CIICICTBEHHBIE CBSI3H, BHICTPAUBATH PACCYXICHUS, 0000ICHHUS;
KOMMYHUKAMUGHbIE
yuawuecs Hay4amcs:
1) opraHn30BBIBaTh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO JCATEIILHOCTD C YIUTEIIEM
Y CBEPCTHUKAMU: ONPEACIIATD LeNH, paclpeesiaTh QYHKIMH U POJIH YIaCTHUKOB;
2) B3aMMO/IEHCTBOBATh M HAXOIUThH OOIIIKE CIIOCOOBI paboThI; paboTaTh B IPYIINE: HAXO-AUTh 00IIee
peleHue u pa3penarb KOH(INKTH Ha OCHOBE COTJIACOBAHUS MO3UIMIA M yU€Ta HHTEPECOB; CIIyIIaTh
napTHepa; GopMynupoBaTh, ApryMEHTUPOBATH U OTCTAaUBATh CBOC MHEHHUE;
3) mporHo3upoBaTh BOBHUKHOBEHUE KOH(MIMKTOB TIPU HAJTHMYUH Pa3HBIX TOUCK 3PCHUS;
4) pasperath KOH(GIUKTHI HA OCHOBE Y4€Ta MHTEPECOB U MO3HMIIUN BCEX YUaCTHUKOB,;
5) KOOPAMHUPOBATH U MPUHUMATH PA3IHYHBIC TIO3UIIUH BO B3aUMO/ICHCTBUY;
6) apryMeHTHPOBATh CBOIO MO3HIIMIO U KOOPMHUPOBATH €€ C MO3UIUSIMH TApTHEPOB
B COTPYIHUYECTBE MPHU BBIPAOOTKE OOIIETO PEIIeHHs] B COBMECTHOM JESTEIbHOCTH.
Ilpeomemnoie:
yuawuecs Hay4amcs:
1) paboTaTh ¢ reOMETPUYECKUM TEKCTOM (CTPYKTYpHPOBAHHUE, U3BJICUCHUE HEOOXOIUMOM
UH(POPMALIUH), TOYHO U IPAMOTHO BBIPAXKATh CBOM MBICIIU B YCTHOM M MHUCHhMEHHOI peyu, TIpH -
MEHSISI MATEMAaTHYECKYI0 TEPMUHOJIOTUIO U CHMBOJIUKY, UCIIOJIBb30BaTh Pa3IMYHBIC S3bIKU Ma -
TEMAaTHUKH (CIIOBECHBIN, CHMBOJIMYECKUH, TpaduuecKuii), 000CHOBBIBATH
CYXKICHHS, IPOBOUTH KJIaCCU(UKAIIHIO;
2) BnazseTh 6a30BBIM MOHITHIHBIM anapaToM: UMETh MPECTaBICHUE O YHCIe, Ipodu, 00
OCHOBHBIX T€OMETPUUYECKUX 00BEKTax (TOouKa, MpsMas, JoMaHasi, yrojl, MHOTOyTOJIbHUK,
KpYT, OKPY>KHOCTb);
3)u3MepsATh AJIMHBI OTPE3KOB, BEIMYHHBI YIJIOB;
4) BnafieTh HaBBIKAMU YCTHBIX, TUCbMEHHbBIX, MHCTPYMEHTAJIbHBIX BBIUMCIICHHUIA;
5) monbp30BaTHCS U3YUYEHHBIMH F€OMETPHUUECKUMHU (DOPMYIIaMH;
6) OJIH30BaTHCS MPEMETHBIM YKa3aTeJIeM SHITUKIIONEANN U CIIPABOYHUKOB JIJIsT HAXO0XK
- IeHUs] HHPOpMAIIHH;
yuawuecs NOLY4am 603MONCHOCHb HAYUUMbCA.
1) BBIIOJHSTE apuMeTHISCKIE IPe0Opa30BaHKsl BEIPAKCHU, IPUMEHSTh UX JIJIS pellie-
HUSI TCOMETPUYUCECKUX 3a71a4 U 3a7[a4, BOZHUKAIOIINX B CMEXKHBIX YUEOHBIX MPEIMETAX;
2) IpUMEHSITh U3YYCHHbIE TIOHATHUS, PE3YIbTaThl K METOABI IIPU PEIICHUH 33134 U3 pa3 -
JUYHBIX PA3eNIOB Kypca, B TOM YMCJIE 3a1a4, HE CBOJSAIIUXCS K HEMTOCPEICTBEHHOMY ITPUMEHE
- HUIO U3BECTHBIX AJITOPUTMOB;
3) caMOCTOSITENNLHO JIEHCTBOBATh B CUTYAIlMH HEOMPEIEIICHHOCTH NP PEIICHUH aKTyallb - HBIX
JUTSL HUX TIPOOJIEM, a TaKKe CaMOCTOATEIbHO HHTEPIPETHPOBATH PE3YNIbTAThI PEIICHUS 3a - a4
C YYE€TOM OTPaHUYEHMI, CBA3aHHBIX C peaJIbHBIMU CBOMCTBAMHU PacCMaTPUBAEMBIX MPOIIEC -
COB U SIBJICHHI;
4) OCHOBHBIM crioco0aM MPEICTaBICHUS U aHAJIW3a CTATUCTUYECKHUX JaHHBIX; pellaTh 3a
- JJaY¥ C TIOMOIIIBIO Iepedopa BOZMOKHBIX BApUAHTOB.

Ne HaumMenoBa Y4YyeHUK NMoJYyYUT BO3MOKHOCTD
HHE Ydennk HayunTcs HAYYHThCS
pa3/iesioB u
TeM
7 KJaacce
HavanbHble | 1) monb3oBaThbes S3bIKOM 1) pemaTh 3a7a4n Ha
reoMeTpuyec |r€OMETPUH I ONTUCAHUS JI0Ka3aTeJIbCTBO, OMMUPAsCh HA
KHe MPEIMETOB OKPYKAIOIIET0 MUPa U M3y4eHHBIE CBOMCTBA QUTYDP U
CBeJIEeHMSs. HX B3aHMHOTO PaCIOJIOKEHHUS; OTHOIIIEHUN MEXIy HUMH U
2) pacmo3HaBaTh ¥ H300paxaTh Ha MPUMEHSI U3YYEHHBIE METOIbI
YepTe)Kax U pUCYHKaX JI0Ka3aTeIIbCTB;




reoMeTpuyeckre GUrypsl U Ux
KOH(UTypaluu;

3) HaXOAUTh 3HAUEHUS JAJTUH
JUHEIHBIX 3JIEMEHTOB (QUTYDP U UX
OTHOIICHUS, TPATYCHYIO MEPY
yriioB ot 0° o 180°, mpumensist
ONPEACIICHUS, CBOWCTBA U
MpU3HAKU (QUTYDP U UX DJIEMEHTOB,
OTHoOIIEeHUs puryp;

4) pemiath HECIOXKHbIC 3a/1a4X HA
MIOCTPOCHHE, TPUMEHSSI OCHOBHBIE
QJIITOPUTMBI TIOCTPOCHHUS C
MTOMOIIBIO HUPKYJIIS U TUHEHKH.

2) pewiaTh HECTIOKHBIE 3a/1a4H HA

MOCTPOCHUC, TPUMCHAA OCHOBHBIC
AJITOPUTMBI I10-

CTPOCHUS C IOMOILIBIO HUPKYJIIA U

JIMHEHNKU,

3) uccnenoBaTh CBOMCTBA

TUTAHUMETPUYECKHUX QUTYp C
ITOMOILBI0 KOMITBFOTEPHBIX
porpamm;

4) BBIIOJHATH IPOEKTHI [10 TEMaM

(o BBIOODY).

1. TpeyrojbHu (1) CTpOUTH C TOMOIIBIO 1) mepeBOAUTH TEKCTOBYIO

KH. YEepTEKHOI'O YTrOJbHUKA U uHpopMannio B rpaduuecKuit
TPaHCIOPTHUPA MEANAHBI, BBICOTHI, o0pa3 1 MaTeMaTHYECKYIO MO-
OUCCEKTPUCH] IPSIMOYTOJIBHOTO JIeJib, pelaTh KOMOMHUPOBAaHHbBIE
TPEYroJbHUKA; 3aJ]auyl C UCMOJIb30BAHUEM
2) NpOBOJUTH UCCIIEI0BAHUS QITOPUTMOB, 3aIIUCHI-
HECJIOKHBIX CUTYyalluil (CPaBHEHUE | BaTh PELICHUS C TIOMOIIBIO
3JIEMEHTOB paBHOOET HPUHATBIX YCIOBHBIX
PEHHOTO TPEYTOJIbHUKA), 0003HaUCHMIA;
(bopMyIMpPOBATH TUIIOTE3bI 2) cOCTaBJIATh KOHCIIEKT
WCCIIeIOBaHMsI, TOHUMATh HE00- MaTeMaTHYECKOT0 TEKCTa,
XOZMMOCTb €€ ITPOBEPKH, BBIJICJIATH TJIaBHOE,
JI0Ka3aTeNbCTBA, COBMECTHO dbopmynupoBaTh
paboTath B rpymne; OIIpeJIeJIEHUs 110 OIUCAHUIO
3) nepeBOAUTH TEKCT MaTeMaTUYECKUX 0OBEKTOB;
(popmynupoOBKH) IEPBOTO, 3) NpOBOUTH UCCIIEAOBAHUS
BTOPOTO, TPETHETO MPU3HAKOB CUTyanuii (CpaBHEHHE dJIEMEHTOB
paBeHCTBA TPEYTOJILHUKOB B paBHOOEPEHHOTO Tpe-
rpaduueckuii o0pa3, KOpOTKOU yroJibHUKa), (GOpMYyJINpPOBATH
3aIlMCH J10Ka3aTesIbCTBa, TUIIOTE3bl HCCIIEI0BAHNS,
MIPUMEHEHMIO VIS PELIeHus 3a1a4 MOHUMAaTh HEOOXOAUMOCT €€
Ha BBISIBJICHHUE PAaBHBIX MIPOBEPKH, JTOKA3aTEIbCTBA,
TPEYroJIbHUKOB; COBMECTHO paboTaTh B IpyIIIIE;
4) BBIIOJHSATH AJITOPUTMHUECKHE 4) npoBoauTh MoAOOp MH(pOpMaLIUU
NpeINUCcaHus U HHCTPYKIMHU (Ha K IIPOEKTaM, OpraHU30BbIBATh
IIpUMepe MOCTPOCHUS MPOEKTHYIO 1€ATEILHOCTD U
OUCCEKTPUCHI, TIEPICHTUKYJIIPA, MIPOBOJIUTH €€ 3aILUTY.
Cepe/lMHBI OTpe3Ka), OBJIAAEBATh
azamu rpagu-
YEeCKOH KyJbTYpBI.

Il. 1) nepenaBaTth conepkaHue 1) paboTath ¢ TOTOBBIMU
IMapannenbH | MaTepHualia B CKaTOM BHUJIE rpaduuecKUMHU MOJAETISIMH IS

bIC NIPSAMBIE.

(KOHCTIEKT), CTPYKTYypUPOBATh
MaTepHal, MOHUMAaTh CIIEHUPHUKY
MaTeMaTHYECKOTO SI3bIKa U
paboThI ¢ MAaTEMaTHUECKOM
CHMBOJIHKOM;

2) paboTaTh C TOTOBBIMHU

ONMCAHUS CBOMCTB M Ka4YeCTB
U3y4aeMbIX 0OBEKTOB, IPOBOIUTH
KJ1acCU(pUKaALIHIO0 00bEKTOB (YIJIOB,
MOJTy4EeHHBIX

IIPH NIEPECEUEHUU IBYX MPSAMBIX) 110

3aJaHHbIM ITPHU3HAKAM,




NPEIMETHBIMHU, 3HAKOBBIMH U
rpaduuecKuMy MOIEISIMH IS
OIHCAHMsSI CBOMCTB U KaUeCTB
U3y4aeMbIX 0OBEKTOB;

3) NpOBOAUTH KJIACCU(PUKAIIHIO
00BEKTOB (MMapajuieibHbIC,
HenapasuleJabHble IPSIMbIE) 110
3aJJaHHBIM [TPU3HAKaM;

4) UCTIONB30BaTh
COOTBETCTBYIOIINE HHCTPYMEHTHI
JUTSL PEUICHUS IPAKTUIECKUX
3ajad,

TOYHO BBIMOJIHATH HHCTPYKIIHH;

5) pactipenenars cBO padory,
OILICHUBATh YPOBCHD BJIaICHHSI
MaTepHaIOM.

2) epeBOANTH TEKCTOBYIO
uHpopMaInio B rpaduecKuit
00pa3 1 MaTeMaTHIECKYyI0 MO-

JIeITh, TIPEJICTABIIATH HH()OPMAIIHIO B
C)KaToM BHUjIE (CXeMaTH4YHasK 3aI1Ch
(hOpMYITUPOBKH TEOPEMBI),
MIPOBOJIUTH JOKa3aTeIbHbIC
paccyxIeHHus, TOHUMATh
crienuduxy

MaTEeMaTHYECKOTO S3bIKa;

3) OOBSICHATH N3YUCHHBIC
MIOJIOKEHHS Ha CAMOCTOATEIBHO
0/I00paHHBIX MIPUMEPaXx,

MPOBOJIUTH KiIaccupuKanuio (Ha
pUMeEpe BUIOB YTIIOB IPH BYX
napajuieNIbHbIX U

CEeKYIIEeH) MO BBIJCICHHBIM
NpU3HAKaM, JI0Ka3aTeIIbHbIE
paccyKIcHHUS.

CooTHOIIIEH
U MEKIY
CTOPOHAMHM
U yrJIaMu
TPeyroJbLHI
Ka.

1) npoBOAMTH UCCIIEIOBAHUS
HECIIOKHBIX CUTYyaIuil (M3MepeHue
YTJIOB TPEYroJbHUKA U BBIYMCICHHUE
UX CyMMBbI), pOpMYJIUpPOBAThH
TUIIOTE3Y MCCIIeI0BaHUs, IOHUMATh
HE00-

XOZMMOCTD €€ ITPOBEPKH,
COBMECTHO paboTaTh B TPYIIIIE;

2) COCTaBISATh KOHCIICKT
MaTeMaTHIeCKOTO TEKCTa,
BBIJIEJIATH TJIaBHOE,
(bopMynMpoBaTh

OTIpeIeIICHUS TI0 OMTUCAHUIO
MaTeMaTHYeCKUX 0OBEKTOB;

3) OCyIIECTBIATH MEPEBO] MOHATHI
U3 MIEYaTHOTO (TEKCT) B
rpaduueckuii o0pas (ueprex);

4) NpUBOANUTH IPUMEPHI,
noIOMpaTh apryMeHThl, BCTYINaTh B
peueBoe o0lIeHre, y4acTBOBATh B
KOJIJICKTUBHOM JI€ATEIILHOCTH,
OLIEHUBATh PabOThI APYTHUX;

5) paznuuathb (akT, TUIOTE3Y,
MIPOBOJIUTH JTOKa3aTeIbHbIE
paccyXJIeHHS B XOJ€ PEIICHUS
MCCIIeIOBATENILCKUX 3319 Ha
BBISIBIIEHHE COOTHOIIEHUH YTJI0B
MPSIMOYTOJIBHOTO TPEYTOIBHUKA;
6) MPOBOIUTH UCCIEAOBAHUS
HECIIOKHBIX CUTYaIllil (CpaBHEHHE
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB),
MPEJCTABIATH PE3yIbTATHI CBOECTO
MUHH-UCCIIEIOBAHUS, BEIOUPATh
COOTBETCTBYIOIIUH MPU3HAK JUISI

1) nepeBOUTH TEKCTOBYIO
nH(popmMaLio B rpadpuyueckuit
0o0pa3 U MaTeMaTHYECKYIO MOJIEb,
pemarb KOMOMHUPOBAaHHBIE 3a/1a4H
C MCII0JIb30BaHUEM 2—3
aJITOPUTMOB, TPO-

BOJIUTH JIOKa3aTeIbHbIE
paccyXIeHHs B XO€ MPe3eHTAIHN
peleHus 3a/1a4, COCTaB-

JATHh 0000IIaIoIIKe TaOINIIbL;

2) COCTaBJISATh KOHCIIEKT

MaTeMaTHYeCKOTO TEKCTa, BBIACIATh

ri1laBHOE, (POPMYIHPOBATH

OTIpeJIeNIEHUs 110 OITUCAHUIO
MaTeMaTHYECKUX OOBEKTOB;

3) OCyIIECTBIATH NEPEBOJ] MOHATUI
U3 TEKCTOBOU (hOpMBI B
rpapuyuecKyIo.




‘ CpaBHEHHs, paboTaTh B TPYyIIIE.

8 kiace
IInanupyeMble pe3yJbTaThbl OCBOCHHS Y4€OHOT0 MpeIMeTa

JIuunocmmnute pe3ynromanol

VY obyuarowezoca cghopmupyemces:

- B3aUMO- M CAaMOOIICHKA, HABBIKU pe()ICKCHU Ha OCHOBE MCIOJIB30BaHHS KPUTEPHATIHLHON

CHCTEMBI OIICHKH;
- OCO3HAHHOE, YBAXXHUTEIBHOE U JOOPOKEIATEIbHOE OTHOLICHUE K APYTrOMY YENIOBEKY, €T
MHEHHIO, MUPOBO33PEHHIO, KYJIBTYPE, S3bIKY, BEPE, TPAKIAHCKOH MMO3UINH, K UCTOPHUH,
KYJIbTYypE, PEJIUTUH, TPATULUAM, A3bIKaM, EHHOCTSIM Hapo10B Poccuu 1 Hapoa0B MUPA;
- TOTOBHOCTH U CHOCO6HOCTB BCECTHU AUAJIOT C APYTHUMU JIIOAbMU U NOCTHXXCHUC B HEM
B3aUMOIIOHUMAaHMNs.

Ooyuarowuiica noayuum 603MOHCHOCMb 014 hopmuposanus:

- 20MOBHOCMU U CHOCOOHOCMU K Nepexody K camoobpazoeanuio Ha OCHo8e YueOHO-
NO3HABAMENLHOU MOMUBAYUY, 8 MOM HUCLe 20MOBHOCU K 8blOOPY HANPABIEHUS NPOPDUILHOZO
00pazosanus.

Memanpeomemmnbwie pe3ynbmamnvl
Pecynamuenvie YY/[

Oodyuarowuiica naysumcesa:
- OCYILECTBJIATh KOHCTATUPYIOLIUH U NPEABOCXULIAIONINI KOHTPOJIb IO PE3yJbTaTy U IO COco0y
JeICTBUS, aKTyalbHbI KOHTPOJIb HA YPOBHE ITPOU3BOJIBHOIO BHUMAHUSI,
- BHOCUTH HEOOXOMMbIE KOPPEKTHBHI B ICHCTBHE MOCIIE €0 3aBEPIICHUSI HA OCHOBE €T0 OLIEHKU U
ydeTa XxapakTepa CIIJIaHHBIX OIINOOK.
Oobyuarowuiica noayuum 03MOHCHOCHb HAYUUMbCA:
NPOEKMuUpoB8amyb C8010 0esAMeNbHOCMb, HAMeUamb MPAeKMOPUIo COUX OeliCEUL UCX0O05 U3
nOCmMasnenHou yeuu.

Kommynuxamuenwvie YY/[

Oodyuarowuiica nayyumcesa:

- IECTBOBATh C YYETOM ITO3UIIMH IPYTOTO X YMETh COTJIACOBBIBATH CBOM JICHCTBHS,

- YCTaHaBJIMBATh U MOAJAEPKHUBATH HEOOXOIUMbIE KOHTAKThI C IPYTUMHU JIFOJIbMH, BIIaJesl HOpMaMH
Y TEXHUKOU OOIIeHUS;

- CTPOUTH MOHATHBIC /IS TTAPTHEPA BBICKA3bIBAHUS, YIUTHIBAIOIINE, YTO MMAPTHEP 3HAET U BUJIHT,

a 9TO HET;

- KOHTPOJIMPOBATH IEHCTBHS MapTHEPA.

Odyuarowguiica noayuum 603MOHCHOCHb HAYUUMBCA:
- onpeoensimv yeau KOMMYHUKAYUU, OYEHUBAMb CUMYAYUIO, YYUMbIBAMb HAMEPEHUsL U
CNOCOOBL KOMMYHUKAYUU NApMHepd, 8b10Upamsv adeKeamuvle Cmpame2u KOMMYHUKayuu

Hoznaeamenvuvie YY/[

Oobyuarowuiica nayuumcsa:

- OCYIIECTBIIATH CHHTE3 KaK COCTaBJICHHUE IIEJI0T0 U3 YaCTel, CAMOCTOSTEIILHO JOCTpANBast U
BOCTIOJTHSIST HEIOCTAIOIINE KOMITOHCHTHI;

- OCYIIECTBIIATH CpaBHEHHUE M KJTacCH(DHUKAIINIO, CAMOCTOSTEITLHO BEIOMpAst OCHOBAHUS M KPUTECPHH



JUTSL YKa3aHHBIX JTIOTUYECKHUX OTIepaIuii;
- 00001maTh, T. €. OCYIIECTBIIATH TCHEPATU3AIMIO U BBIBEACHUE OOITHOCTH JIJIS IIEJI0OTO Psla UITH
KJIacca €MUHUYHBIX 00BEKTOB HA OCHOBE BBIJICIICHUS CYLITHOCTHOM CBSI3U.

Odyuarowguiica noayuum 603MOHCHOCHb HAYUUMBCA:
HAxXo0umv NPaKmuyecKoe npUMeHeHue maKum NOHAMUSIM KaK anaius, cunmes, 0600ujeHue.

Ilpeomemmnoie pesyromamul

IIpeaMeTHBIM pe3yJbTATOM U3YUYeHHS Kypca siBJIsieTcs
c(popMUPOBAHHOCTD CJICAYIOIIUX YMEHMIA:

* I10JIb30BATHCS TEOMETPUUECKUM SI3BIKOM JIJIs1 OMMCAHUS IPEIMETOB OKPYKAIOIIET0 MUPA;

* pacro3HaBaTh reoMeTpuuecKre (GUTyphl, pa3inyaTh UX B3aUMHOE PACIOI0KEHUE;

* u300paXkaTh reOMETPUIECKUE (PUTYPHI; BBIIOIHATH YEPTEKHU IO YCIOBUIO
3aJla4uM; OCYLIECTBIIATH IIpeoOpa3oBanus puryp;

* pacro3HaBaTh Ha YEPTEKax, MOJEIIAX U B OKPYXKaIoIIeil 00CTaHOBKe
OCHOBHBIE [TIPOCTPAHCTBEHHBIE T€JIA, U300PAXKaATh UX;

* B [IPOCTEHIINX CIIy4asiXx CTPOUTh CEUEHUsS U Pa3BEPTKU NPOCTPAHCTBEHHBIX TEI;

* BBIYUCIISATH 3HAUEHUSI TEOMETPUUECKUX BETUUYMH(UINH, YIJIOB, IO, 00bEMOB); B TOM
gucine: 1 yriioB ot 0 1o 180° onpenensaTh 3HaYCHUS TPUTOHOMETPUICCKHUX (DYHKIIHIA O
3aJ[aHHBIM 3HAYEHHSIM YTJIOB; HAXOIUTh 3HAYCHUS] TPUTOHOMETPUIECKUX (QYHKIUH 1O
3HAYEHUIO OJTHOM U3 HUX, HAXOJUTH CTOPOHBI, YIIIbI U BBIYUCIATH IUIOIMIAIN TPEYTrOJIbHUKOB,
JUTMHBI IOMaHbIX, YT OKPY>KHOCTH, TUIOMIA/Iell OCHOBHBIX T€OMETPUUYECKUX QPUTYp U
¢buryp, COCTaBIEHHBIX U3 HUX;

* peliaTh TeOMETPUYECKHUE 3aa4H, OMUPAsICh Ha U3yUYEHHBIE CBONCTBA PUTYD U
OTHOIICHUN MEXy HUMH, TPUMEHSISI IOTIOTHUTEIbHBIE TOCTPOCHHUS, areOpandeckuii u
TPUTOHOMETPUUECKUI anmnapar, paBuia CHMMETPHH;

* IIPOBOJAMTH JJOKA3aTEJIbHbIE PACCYXACHUS IIPU PELICHUH 3a]1a4, UCIIOJIb3Ys
U3BECTHBIE TEOPEMBI, 0OHAPYKMBAsE BOSMOKHOCTH JJISl UX UCIIOJIb30BAHUS;

* pelaTh NPOCTEHIINE INIAHUMETPUYECKHUE 3aaUU B IIPOCTPAHCTBE.

Hcnonb3oBaTh NnpuoOpeTeHHbIE 3HAHUA M YMEHHUS B IPAKTHYECKOMH 1esiTeIbHOCTH
1 MIOBCEAHEBHOM KM3HM [JIS:

* OIMCaHUS PEATIbHBIX CUTYallUi Ha S3bIKE TEOMETPUH;

* pacueToB, BKIIOYAIONIMX MPOCTEHIINE TPUTOHOMETPUIECKHE (POPMYIIBI;

* pelIeHHUs TeOMETPUUYECKHUX 3a/1a4 C UCIIOJIb30BaHUEM TPUTOHOMETPUY;

* pelIeHus MPaKTUUYECKUX 3aJ1ay, CBA3aHHBIX C HAX0XK/IEHUEM T'€OMETPUUECKUX

BEJIMYMH (MCHOIb3Ysl IPU HEOOXOAMMOCTH CIIPAaBOYHUKH U TEXHUYECKUE CPECTBA);

* IOCTPOEHHUH C MOMOIIBIO FTEOMETPUUECKUX NHCTPYMEHTOB (JIMHEIKa, YTOJIbHUK, IIUPKYIIb,

TPaHCIOPTHUP).

B pesynbrare uzyueHus reoMeTpun 00y4aroUuiicss HAy4YMTCs:

Haruasianas reomerpus
1) pacro3HaBaTh Ha YepTEkKax, PUCYHKAX, MOJICIISAX U B OKPYKAIO IIEM MHUPE MIIOCKHE
U TIPOCTPAaHCTBEHHBIE TeOMETpUUECKHE QUTYPBI;
2) pacro3HaBaTh pa3BEPTKU Ky0a, MPSIMOYTOJILHOTO MapajlieleuIe/1a;
3) ompenensTh N0 JIMHEHHBIM pa3MepaM pa3BEPTKU (PUTYpPHI TMHEHHBIE pa3Mepbl CaMOi
¢burypsl u H2060poT;
4) BEIYHUCIATH 00BEM MPSIMOYTOJIBHOTO Mapaieenune/ia.
OOyJaromuiicst nOIYyUUm 603MOHCHOCHb:
5) gvruucsimos 06EMbL NPOCMPAHCMEEHHBIX 2EOMEMPUUECKUX (PUYD, COCMABIEHHBIX
U3 NPAMOY20IbHBIX NAPANLIENEeNUNEe008;
6) yenyoumo u pazeums npedcmasierus 0 NPOCMPAHCMEEHHBIX 2eOMEMPUYECKUX Pueypax;
7) npumensims nOHAMuUE PA36EPMKU 0151 BLINOIHEHUS NPAKMUYECKUX PACUEMO8.
I'eomerpuueckue Gpurypsl



OOyuarouuiics HayYuTCs:

1) moB30BaTHCSI A3BIKOM FEOMETPHH JIJIsl OTIMCAHUS TIPEIMETOB OKPYKAIOIIET0 MHUpa U
HAX B3aMMHOTI'O PacCIIOJIOKEHUS,

2) pacro3HaBaTh M U300pakaTh HA YEPTEkKAX M PUCYHKAX T€OMETPHUUECKHE BUTYPHI

U UX KOH(UTYpaluy;

3) HaXOJWTh 3HAYCHHS [UTUH JINHEWHBIX 2JIEMEHTOB (PUTYP U UX OTHOIICHHUS, TPATYCHYIO MEpy
yrioB ot 0 1o 180°, mpuMeHss onpeaeeH s, CBOHCTBa U MPU3HAKK (QUTYP U UX DIIEMEHTOB,
oTHoweHus1 GuUryp (paBeHCTBO, MOJO0KE, CHMMETPHH, IIOBOPOT, MapajiebHbII epeHoc);

4) oniepupoBaTh C HAYAILHBIMHU MMOHATHSIMU TPUTOHOMETPUHU

Y BBITIOJTHSTH 3JIECMEHTAPHBIC ONepaIiy HaJl GyHKIUSMU YTIIOB;

5) pemiaTh 3a7a4M Ha JJOKa3aTEIbCTBO, OMUPAsICh HA U3yUCHHBIC CBOMCTBA (UTYD

Y OTHOLLEHUN MEXIy HUMHU U IPUMEHSSI U3Y4YE€HHbIE METO/IbI JJ0Ka3aTEIbCTB;

6) peliaTh HECCIIOKHBIC 3aa4i Ha ITOCTPOCHUC, TPUMCHAA OCHOBHBIC aJITOPUTMBI ITIOCTPOCHHA C

TIOMOIIBIO ITUPKYJIIS ¥ TUHEHKY;

7) pemiaTth MpoCTeiIne IIaHUMETPHYESCKHE 3a/1a41 B TPOCTPAHCTBE.

OO0yYarIUICs ROJIYUUM 603MOHCHOCHIb:

8) osnaoemv memooamu pewenus 3a0a4 Ha 8bIYUCTEHUSL U OOKA3AMENbCIMEA: MEMOOOM Om
NPOMUBHO20, MEMOOOM NOO0OUSL, MEMOOOM nepebopa apuarnmos u Memooom
2eoMempuieckux Mecm mouex;

9) npuobpecmu onvim npumenenus aneedPAUUecKo20 u MpPUSOHOMEMPUIECKo20 annapama
U uoetl 0BUNCEHUSI NPU PEULEeHUU 2e0MeMPULeCKUX 3a0ay;

10) osrademsv mpaduyuonnol cxemou pewens 3a0ay Ha NOCMPOeHUe ¢ NOMOWBIO UUPKYIIS
U IUHeNKU: AHAIU3, HOCMpPOoeHUe, 00KA3ameabCmeo U UCCIe008aHUe;

11) nayuumocs pewams 3a0a4u Ha NOCMPOEHUE MEMOOOM 2EOMEMPUUECKO20 MECMA MOYEK
A MEMoOOM ROOOOU,;

12) npuobpecmu onvim uccie008anus CGOUCME NAAHUMEMPUIECKUX Pueyp ¢

HOMOWBIO KOMNbIOMEPHBIX NPOSPAMM.

H3mepenne reoMeTpu4ecKMX BeTUYHH
OOyuarouuiics Hay4uTCs:
1) ucnosp30BaTh CBOMCTBA M3MEPEHUS JUTHH, TUIONIAJICH U YIJIOB MPH PEIICHUH 3214 Ha
HaXO0’KJICHUE JTTMHBI OTPEe3Ka, AJTMHBI OKPYKHOCTH, JAJTUHBI TyTH OKPYKHOCTH,
rpasyCHOM MepHI yria;
2) BBIYKCIIATH JUTUHBI THHEHHBIX JJIEMEHTOB (DUTYpP U UX YIJIbI, HCIONB3YsI (POPMYJIbI
JUIMHBI OKPY>KHOCTH M JUIMHBI IYTU OKPYKHOCTH, (hOpMyJIbl TUIOMaaAel Guryp;
3) BBIUUCIISTH IUIOMIAIH TPEYTOJIbHUKOB, MIPSIMOYTOJIbHUKOB,
napaielorpaMMOB, TPAIIEINii, KPYTOB M CEKTOPOB;
4) BBIYUCISITH JUTMHY OKPYXHOCTH, JUIMHY JYTH OKPY>KHOCTH;
5) pemiate 3a1a4n Ha 10Ka3aTEIbCTBO C HCIOJIB30BaHHEM (HOPMYJ JITHHBI OKPY>KHOCTH
U JUIMHBI TyTH OKPY>KHOCTH, GOpMYII IuIoIaaen ¢puryp;
6) pemiath MPaKTHYECKUE 33/1a4H, CBSI3aHHBIC C HAXOXKICHUEM FeOMETPHUUCCKUX
BEJIMYMH (UCIIONIB3YS MPU HEOOXOJMMOCTH CIIPABOUYHUKHU M TEXHUYECKUE CPE/ICTBA).
OOyuarouuiics noyuum 603MoOHCHOCHIb:
7) sblyucasimes niowaou ueyp, COCMaieHHbIX U3 08yxX uiu boaee
NPAMOY20NbHUKO8, NAPANLEN0SPAMMOS, MPEY2ONbHUKO8, KpY2d U CeKMOopd,
8) eviuucisame niowWaAOU MHO20Y20NbHUKOB, UCNONb3YS OMHOUEHUS
PABHOBENUKOCU U PABHOCOCMABIEHHOCIU,
9) npuobpecmu onvim npumeHeHuUs an2eOPAUYECKO20 U MPULOHOMEMPUYECKO20 ANNapama
u uoetl OBUICEHUs NPU PeUleHUY 3a0ay Ha BblYUCTEHUe NIoWA0el MHO20Y20NbHUKOG.
9 Kknacc
Obyuarowuiica nayuumes:

e  ONEPUPOBATH C HAYAIBHBIMU MOHATUSIMH TPUTOHOMETPHUHU U BBHITIOJIHSTH

JJIeMEHTapHbBIC ONepaliy Hal QYHKIUSIMH YIIIOB:

e pemaTh 3aJjaud Ha JI0Ka3aTeIbCTBO, OMMUPAsICh HA U3yUYEHHbIE CBOICTBA (UTYp M OTHOIICHUN



MCKAY HUMHU U MPUMCHSA U3YUCHHBIC MCTOJAbI 1OKA3aTCIbLCTB,

e BBIUMCIIATH IUIONIAIN KPYTOB M CEKTOPOB; [UIMHY OKPY>KHOCTH, JUTMHY YTH OKPYKHOCTH;

e pemaTth 3a/1a4M Ha JI0KAa3aTEICTBO C UCTIOIB30BaHUEM (DOPMYIT JUTHHBI OKPY)KHOCTH U
JUTHHBI TyTH OKPY>KHOCTH, ()OPMYII IIIoImanei Gpuryp;

e  pemaTh MPaKTHYECKUE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM I'eOMETPUYECKIX
BEJIMYMH (MCIOJB3Ys MPU HEOOXOAUMOCTH CIPABOYHHUKH U TEXHUYECKUE CPEJICTBA).

e BBIYMCIIATH JUIMHY OTPE3Ka 110 KOOPIUHATAM €T0 KOHIIOB; BEIYUCIIATH KOOPAHMHATHI
CEpEAUHBI OTPE3KA,

e HCIIOJIB30BaTh KOOpHHHaTHI;Iﬁ METO U1 U3YYCHUA CBOICTB NpAMBIX U Opr)KHOCTeI‘/II.

e ONEPHUPOBATH C BEKTOPAMH: HAXOAUTH CyMMY M Pa3HOCTB JIBYX BEKTOPOB, 3aJaHHBIX
TEOMETPHUIECKH, HAXOIUTh BEKTOP, PAaBHBINA MIPOM3BEICHHUIO 33JAHHOTO BEKTOpa Ha JHCIIO;

° HaxXOIUTh AJIA BEKTOPOB, 3aJaHHBIX KOOPpAWHATAMU: JJIMHY BEKTOPA, KOOPAWHATEI CYMMBI U
Pa3HOCTH ABYX U Ooiee BCKTOPOB, KOOPAWHATHI IPOU3BCACHHNA BEKTOPA HA YHUCJIO, IPUMCHAA
npu HCO6XOHI/IMOCTI/I CO‘ICTaTeJ'ILHLIfI, HepeMeCTHTeJ’IBHBIﬁ u paCHpeZ[eHHTeHLHLIﬁ 3aKOHBI,

e BBIYHCITH CKAJISIPHOE MPOU3BEACHUE BEKTOPOB, HAXOIUTh YTOJI MEXKIY
BCKTOpaMH, YCTaHABJINBATh NEPIECHAUKYIIAPHOCTDL IPAMBIX.

e BJAJCTh KOMIICTEHIMSIMH: T03HABATEIbHOI, KOMMYHUKAaTHBHOM,

UH(POPMALMOHHON U pedIeKCHBHOM;

paboTath B Ipymiax, apryMeHTUPOBATh U OTCTaUBaTh CBOIO TOUKY 3PCHUS,;
e PACIIO3HABATBH HAa YCPTECIKAX, PUCYHKAX, MOACIIAX U B OKPYKAOIMIEM MUPE IIJIOCKUC

Y IIPOCTPAaHCTBEHHBIE TEOMETPHUYECKUE (DUTYPBL;

e PpacCliO3HaBaTb pa3BépTKI/I KY63., MpAMOYT'OJIbHOTO ITapaJUICIICTIUIICAA, HpaBHHBHOﬁ
MHUPaMHU/IBL, TIIHHAPA U KOHYCa;

e ONpEIENATH 10 JIUHEHHBIM pa3MepaM pa3BEPTKU GUTYPHI TMHEHHBIC pa3Mephl

camoii purypsl 1 Ha0060POT;
(] BBIUUCIISITh 00BEM MMPAMOYTOJIBHOI'O ITapaJuIejiCuIcaa.

Obyuarouwuiica noayuum 603MONHCHOCHIb HAYUUMbCA:
«  UCNOTB308aMb KOOPOUHAMHBLIL MEMOO OJisi U3YUEHUS. CEOUCME NPIMBIX U OKPYHCHOCMEU.
o BLIYUCIAMb NIOWAOU PULYD, COCMABNIEHHBIX U3 08YX UIU OOJlee

nPAMOY2OIbHUKOE, napajllejloepammos, mpeycoilbHUKO8, Kpy2a U cekmopa,
(] npu06pecmu Onsvblm NPUMEHEeHUA wzee6pauqec;<020 Uu mpucoHomempuiecKkoco annapama

U uoetl OBUNCEHUsL npu peutenuu 30044 HA 6bIYUCTEHUE nﬂomaded MHO20)Y20/1bHUKOB.

081a0emb KOOPOUHATNHBIM MENMOOOM PeuleHUs 3a0ay Ha 8bIYUCIeHUe U OOKA3AMETbCMEO,
npu06pecmu ONnblMm UCNONb306AHUSL KOMNBIOMEPHBIX NPOcpaAMM a]l}l aHaiusza

UYACMHBIX ClIyYdes 63AUMHO20 PpACNON0HCEeHUs OprDfCHOCWZeZZ U npsAmMulx;

o pewiams Mamemamuyeckue 3a0ayu U 3a0a4u U3 CMENCHbIX NPeoMemos,
BbINOJIHAMb npakmu4decKue pacuémbl,’

o GLIYUCTAMb 00BEMbI NPOCMPAHCINBEHHBIX 2EOMEMPUYECKUX PU2YD, COCMABNEHHBIX
U3 NPAMOY20NbHbIX NAPANLENENUNe00s;

Yenyoums u pazeumsv npeoCcmagieus 0 NPOCMPAHCIMBEEHHBIX 2e0MEMPUYECKUX Queypax;
(] NPpUMEHANb nOHﬂmuepaseémeu 0151 BLINOJIHEHUS] npakmuiyecKux pacqémo&

Conepﬂcanne yqeﬁnoro InpeamMeTa

7 knace

['eomeTpuueckue ¢purypsl. @Urypsl B reOMETpUH U B OKpYysKatoleM mupe. ['eomerpuueckas
¢urypa. @opMupoBaHue MpeACTaBICHUI O MeTanpeIMeTHOM MOHATUH «(purypa». Touka, nuHUS,
OTpPE30K, MpsMasi, JIyd, JOMaHasl, INIOCKOCTb, Yroj, OUCCEKTpUca yriia U ee CBONWCTBA, BU/bI YIJIOB,
MHOTOYTOJIbHUKH, Kpyr. TpeyronbHuku. BbicoTa, Meamnana, OuccekTpuca, CpeaHss JHUHUS
TpeyrojibHuKa. PaBHOOEIPEHHBIN TpPEyrojibHUK, €ro CBOWCTBA W MpHU3HAKU. PaBHOCTOPOHHUI
TpeyroybHUK. [IpAMOYTroJIbHBINA, OCTPOYTOJIBHBIN, TYIIOYTOJIbHBIN TPEYTOJIbHUKU. BHENTHUE YIIIbI



TpeyroiabHuka. HepaBeHcTBO TpeyroapHuka. OKpy’HOCTb, Kpyr. OKpYKHOCTb, KPYT, UX 3JIEMEHTBI
u cBoiictBa. OTHOmeHus. PaBeHcTBO duryp. CBolicTBa paBHBIX TPEyroiabHUKOB. [Ipu3Haku
paBeHCTBa TpeyroibHUKOB. [lapamiensHocTh npsiMbiX. [Ipu3Haku 1 cBoMCTBA MapaIeIbHBIX
npsiMbIX. Akcuoma napasuiensHoctd EBkimnna. [epnenaukynspusie npsimeie. [Ipsimoit yro.
[Tepnienaukymnsip k npsmoil. Hakionnas, npoekuusi. CepeIuHHBIN NEPIEHIUKYISAP K OTPE3KY.
CBoiicTBa ¥ IPU3HAKU MEPIICHIUKYISIPHOCTUA. B3anMHOE pacnosiokeHne npsMon U OKPY>KHOCTH,
JIBYX OKpyxkHOCTel. I3mepenus u BerunuciaeHus. Bennuunsl [lonsatue BennunHbl. J(nuHa.
N3mepenne miunbl. EquHunel uamMepenus JiuHbl. Bennuuna yrina. ['pagycHas mepa yria.
N3mepenus u BerunciaeHus. MHCTpyMEHTBI JUIsl ©K3MEPEHUN U IOCTPOEHUM; U3MEPEHHE U
BBIYMCIICHHE YIJIOB, JIMH. PaccrosnHus. Paccrosanue mexay Toukamu. PaccTossHue OT TOUKH 10
npsmoii. Paccrosiane mexay ¢purypamu. ['eomerpudeckue noctpoenus. I eomerpuueckue
MOCTPOCHHUS ISl WIUTFOCTPALIMK CBOWCTB reOMeTprudecKux Guryp. MHCTpyMEHTHI 7151 TOCTPOCHUI:
IUPKYJIb, TUHEIKA, yroJdbHUK. [IpocTeiiire NoCcTpOoeHHs HUPKYJIEM U JIMHEHMKOW: MOCTPOCHHUE
OHMCCEeKTPUCHI yria, MepreHAUKYIsIpa K MPsSMOi, yria, paBHOro faHHoMY, [locTpoenue
TPEYrOJIbHUKOB 10 TPEM CTOPOHAM, ABYM CTOPOHAM U YIJ1y MEX1Yy HUMH, CTOPOHE U ABYM
MIPUJICIKALUM K HEHM yIJIaM.

8 ks1acc MHOroyroibHUK, BITYKJIbIH MHOTOYT0JIbHUK,
4eThIPpeXyroJbHHK.

ITapaniesorpamm, ero csoiicrsa u npusHaku. Tpaneuus. IIpsaMoyroabHuK,
pomM0, KBaapaT, ux cBoiictBa. OceBasi 1 HEHTPAJIbHAS CHMMETPHH.
Henb-u3yunth HanOoIee BaXKHBIE BUJIbI YETHIPEXYTOJIbHUKOB — MapajuieIorpaMM,
MPSIMOYTOJIBHUK, pOMO, KBaJpat, Tpaleluio; 1aTh peAcTaBIeHue o purypax,
00J1a1al01uX OCEBOM UM LIEHTPAIbHON CUMMETPHEH.
Jloka3zaTenbcTBa OOJIBIIMHCTBA TEOPEM JJAHHOM TEMBI U PELLIEHUS] MHOTUX 3a]1a4 IPOBOJSATCS
C TIOMOIIBIO NPU3HAKOB PAaBEHCTBA TPEYTOJIBHUKOB, IO3TOMY IOJIE3HO UX IIOBTOPUTH,
B Hayajle U3y4CHUS TEMBI.
OceBas 1 IEHTpaJIbHasE CHMMETPUHU BBOSTCS HE Kak mpeoOpa3zoBaHue MIIOCKOCTH, a Kak
CBOWCTBA FT€OMETPUIECKHUX (UTYp, B YACTHOCTH YETHIPEXYTOJIBHUKOB. PaccmoTpenne
3TUX MOHATHUM KaK JBUKEHUU IJIOCKOCTH COCTOUTCS B 9 Kiacce.

IMonsiTHE MUIOIIAAH MHOTOYT0JIbHUKA. [L10ma11 NPAMOYT0JILHUKA,
napaJjjiejaorpamMma, TpeyrojJbHuka, tpanenuu. Teopema Ilngaropa.
Lenb-pacmuputs M yriayOuTh MOyY9eHHBIE B S—6 Kilaccax MpeIcTaBiIeHns 00ydJaroniuxcs 00
HU3MCPCHUU 1 BBIYUCJICHUN rmomaz[eﬁ; BBIBCCTHU (I)OpMyJ'ILI rmomaneﬁ npAMOYTroOJIbHUKA, I1a-
pajuienorpaMMma, TpeyroJIbHUKa, TPAICMH; 10Ka3aTh OJHY U3 INIABHBIX TEOPEM I'€OMETPUH
— teopemy [ludaropa.
BriBog hopmyn i BRIYKCISHUS TIIOMIAAEH TPSIMOYTOIbHUKA, TapajuiesiorpaMma,
TpCyrojibHHKa, Tpaln€liui OCHOBLIBACTCA Ha JIBYX OCHOBHBIX CBOMCTBax Hnomanef/i, KOTOPHBIC
MPUHUMAIOTCA HUCXOASl M3 HAIrJISAJHBIX HpeHCTaBHCHHﬁ, a TakK>XE€ Ha (i)OpMYHC Iiomaau KBana-
pata, 000CHOBaHHE KOTOPOil HE SIBIIIETCS 003aTENBbHBIM JJIs1 00YJaIOIIUXCSL.
HerpanuumonHo# ass MIKOJIBHOTO Kypca SBIISETCS TeopeMa 00 OTHOLLIEHUH TUIoIaaeit
TPEYroJbHUKOB, UMEIOIIMX 110 paBHOMY yriy. OHa MO3BOJISET B AajbHEMIIEM AaTh IPOCTOE
JI0Ka3aTeNbCTBO MPU3HAKOB MOJ00MS TPEYTOJIbHUKOB. B aTOM cocTouT 01HO U3
MIPEUMYIIECTB, 00YCIOBICHHBIX PAaHHUM BBEJICHHEM MOHATHS MIoIa . Jloka3aTrenbCcTBO
teopeMsl [Indaropa ocHOBBIBaeTCsl Ha CBOMCTBaxX IUIONIael U popMyax JUisl III0MaaeH
KBaJpaTta 1 NpsMoyroibHUKa. Jloka3bIBaeTcs Takke Teopema, oOparHas reopeme Iludaropa.

Ilogo0uble  TpeyroibHuku. Ilpu3Hakm  momo0usi  TPeyroJbLHUKOB.
IIpumenenne mogodusi K 10Ka3aTeIbCTBY TeopeM M pelmieHHio 3agad. Cumyec,
KOCHHYC U TAHT'€HC OCTPOro YIJia NPsIMOYroJIbHOT0 TPEYrojibHHUKA.

[lenb-BBECTH MOHATHE MOJAOOHBIX TPEYTOIBHUKOB; PACCMOTPETH IPU3HAKU

HO)]O6I/I$I TPEYIrOJIbHUKOB U UX IIPUMCHCHUS, CACIIATh HepBBIﬁ mar B

OCBOGHUH yYaIllUMHUCS TPUTOHOMETPHUECKOTO ammapaTa reOMEeTpHH.

Omnpenenenne MogOOHBIX TPEYTOJIBHUKOB JAETCS HE HA OCHOBE MTpeoOpa3oBaHMs
oT00MsI, a Yepe3 PaBeHCTBO YIJIOB U IIPOMOPITHOHATLHOCTD CXOJICTBEHHBIX CTOPOH.
[Tpu3Haku mogo0ust TPEYroJbHUKOB JOKA3bIBAIOTCS C IIOMOIIBIO TEOPEMBI 00 OTHOIIICHUH



IIOLIa/IEN TPEYTOJIbHUKOB, HMEIOLIUX 110 PABHOMY YTIIY.
Ha ocHoBe npu3HakoB Mogo0us JOKa3bIBACTCA TEOPEMa O CPEIHEN JIMHUHU TPEYTOJIbHUKA,
YTBEPXKACHHUE O TOUKE NEPECEUEHUSI MENaH TPEYTOJIbHUKA, a TAK)KE ABA YTBEP/KIACHUS O
IIPOINOPLIMOHANIBHBIX OTPE3KAX B IPSIMOYTOJILHOM TpEeYyrojbHUKe. JlaeTcs npeacTaBieHne
0 METO/JIe IT0J00MsI B 33/1a4axX Ha IOCTPOCHHUE.

B 3axnrodeHne TeMbl BBOAATCS 2JIEMEHTHI TPUTOHOMETPUU — CUHYC, KOCUHYC H
TaHI'€HC OCTPOTO yIJla IPSMOYTOJIBHOTO TPEYTOJIbHUKA.

B3anMHoe pacnoJio:keHue NpsiMoid 1 OKpy:kHocTH. KacaresbHasi K OKPYKHOCTH, €€
CBONCTBO M npu3HaK. lleHTpajbHbBIC M BIMCAHHBIE YIJIbI. YeThIpe 3aMedyaTe/bHbIE
TOYKH TPEeYroJbHUKA. BuucanHasi 1 onMcaHHasi OKPYKHOCTH.

Lenb- pacmiipuTh CBeACHHUS OO0 OKPY)KHOCTH, IOJYYEHHBIE ydallUMHUCA B 7 KIIACCe;
U3Y4YUTh HOBBIE (PAKThI, CBSI3aHHBIE C OKPYKHOCTHIO; MO3HAKOMHUTH OOYYalOIIUXCS C
YETBIPbMs 3aMe-4aTelIbHBIMU TOUYKaMU TPEYIOJIbHUKA.

B nanHOM TeMe BBOAUTCS MHOTO HOBBIX ITOHATHI U PACCMATPUBAETCS MHOTO

YTBEPKACHUM, CBA3aHHBIX C OKPY)KHOCTBIO. J[J1s1 UX YCBOGHUS CIEyeT yAEeTUTh O0JbIIoe
BHMMAaHUE PELICHHUIO 3a/a4.

VYTBepKIeHHUS O TOUKE TepecedeHus: OUCCEKTPUC TPEYroJbHHUKA U TOUKE MEPECeUeHHsI CePeIMHHBIX
NEPIEHIUKYIIIPOB K CTOPOHAM TPEYTOJIbHHUKA BBIBOASATCS KaK CIEACTBHS U3 TEOPEM O CBONMCTBAX
OHMCCEKTPUCHI YIila U CePEeAMHHOTO EPIeHINKYIIpa K OTpe3Ky. Teopema o TOUKE MepeceyeHms
BBICOT TPEYTOJIbHUKA (MM UX IPOJOJIKEHUI) TIOKA3bIBAETCSI C TOMOLIBIO YTBEPKICHUS O
TOYKE IIEPECEUCHMS] CEPEINHHBIX ITEPIIEHIUKYIISIPOB.

Hapsiny ¢ TeopemMamu 00 OKpYKHOCTSIX, BIUCAHHOM B TPEYTOJIbHUK U ONKMCAHHOM OKOJIO HETO,
paccMaTpuBarOTCs CBOMCTBO CTOPOH OMKUCAHHOI'O YETHIPEXYTOJIbHUKA U CBOMCTBO YIJIOB
BIIMCAHHOT'O YEThIPEXYTOJIbHUKA.

[ToBTOpenue, 0000IIeHNE U CUCTEMATH3aIHs 3HAHUH, YMEHUI 1 HABBIKOB 32

KypcC T€OMeTpuH 8 Kiacca.

9 knace

ITonsaitue BexkrTOpa. PaBeHcTBO BekTOpPOB. Cll0’kKeHMe W BBIYMTAHHE BEKTOPOB.
YMHOXkeHHe BEKTOpPa HA 4Yucia0. Pa3jioxkeHne BeKTOpa 10 ABYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunarsl BekTopa. Ilpocreiilume 3agaym B KOOpPAMHATAX. YPABHEHHMS OKPY/KHOCTH M
npsamoi. IIlppMeHeHne BeKTOPOB U KOOPAWHAT NPH PeLICHUH 3a1a4.
OcHoBHasl 11eJIb — HAy4YUTh yYalluXcs BBIIOJIHATH AEHCTBUS HAJl BEKTOPAaMM KaK HalpaBJICHHBIMU
OTpe3KaMH, YTO Ba)XHO Il NMPUMEHEHMsI BEKTOPOB B (PU3UKE; MO3HAKOMHUTH C HCIOJIb30BAHHUEM
BEKTOPOB U METOJIa KOOPAMHAT IPHU PELICHUH F€OMETPUUYECKUX 3ahad. BekTop omnpenensercs kak
HaIpPaBJIEHHBIA OTPE30K U AEUCTBUS HaJl BEKTOPAMHU BBOJASTCS TaK, KaK 3TO MPUHATO B PU3HUKE, T. €.
KaKk JIeHCTBHsI C HampaBlIeHHbIMH oOTpe3kamMu. OCHOBHOE BHUMAaHME [OJDKHO OBITh YAEICHO
BbIpa0OTKE YMEHHUH BBINOJHATH ONEpallMM HaJl BEKTOpaMM (CKJIAAbIBaTh BEKTOPHI MO IMpaBUIIaM
TPEYroJbHUKA U NapajuleIorpaMMa, CTPOUTh BEKTOP, PABHBIM Pa3HOCTHU JIBYX JaHHBIX BEKTOPOB, a
TaK)Ke BEKTOP, PaBHbBIN MPOU3BEICHUIO JAHHOIO BEKTOPA Ha IaHHOE YHUCIIO).
Ha npuMepax mnoxa3bpIBaeTcs, Kak BEKTOPbl MOTYT IPHUMEHATHCA K PEIICHHUIO I€OMETPUYECKHUX
3anad. JleMoHcTtpupyercss 3(QGEeKTHUBHOCT NpPUMEHEHUs (OpMyd Al KOOpAWMHAT CEepeIUHbI
OTpe3Ka, PacCTOSHUS MEXIY JABYMs TOUYKAMH, YPAaBHEHUN OKPYXHOCTU U NPSMON B KOHKPETHBIX
FeOMETPUUECKUX 3a/JayaxX, TeM CaMbIM JIaeTcsl MpEeACTaBlIeHUE 00 M3YYEHHHU TE€OMETPUUYECKHX
¢Guryp ¢ momMoIIb0 METOJ0B anreOphl.

Cunyc, kocuHyc M TaHreHc yria. Teopembl cuHycoB MW KOCHHYCOB. Pemenue
TPeyroJbHUKOB. CKaJisipHOe NPOU3BeIeHNe BEKTOPOB M €ro NPpUMeHeHHe B FreOMeTPHYECKHUX
3agayax. OCHOBHas LeJdb — pa3BUTh YMEHHUE Y4YalluXcid MPUMEHSATh TPUTOHOMETPUUECKHMA
anmnapar IpH PelIeHUU T€OMETPUYECKHUX 3a1a4.

Cunyc u kocunyc Jito6oro yria ot 0° 1o 180° BBOAATCS ¢ MOMOILBIO €AMHUYHOM MOTYOKPYKHOCTH,
JIOKa3bIBAIOTCS] TEOPEMBI CHHYCOB M KOCHHYCOB U BBIBOAMTCS €llie OAHa (opMyJia MO0 1



TpeyrojbHUKa (TI0JOBHHA MPOU3BEACHHUS ABYX CTOPOH HA CUHYC yrila MEXIy HUMHU). DTOT ammapar
MPUMCHACTCA K PCIICHHUIO TPCYT'OJIbHUKOB.

CkaysipHOE TIPOU3BENICHUE BEKTOPOB BBOJUTCS Kak B (pu3mke (MIPOU3BEICHUE IIUH BEKTOPOB Ha
KOCHHYC yrja MeXay HuUMH). PaccMaTpuBarOTCsi CBOMCTBA CKAJIPHOTO MPOU3BEACHHUS M €ro
MIPUMEHEHUE IIPU PEILICHUU T€OMETPUUYECKUX 3a]1a4.

OcHOBHOE BHUMaHUE CIEAYeT YJCIUTh BEIpaOOTKE MPOUYHBIX HABBIKOB B IPUMEHEHHUH
TPUTOHOMETPHUECKOT'0 anrapara Mpu peleHuH reOMEeTPUUECKUX 3aj1au.

I[IpaBuiabHbIe MHOrOYroJibHUKH. OKPY/KHOCTH, ONHCAHHASI OKOJIO NPaBHJLHOIO
MHOI0YIoJIbHUKA U BNIMCaHHasi B Hero. [locTpoenne npaBuiIbHBIX MHOTOYTOJIbHUKOB. J[JTuHA
okpyxHoctu. [lnomans kpyra.

OcHoBHas oeJib — pPAaClIMPUTh 3HAHUC YYAIIUXCA O MHOI'OYroJIbHHKaX; pacCMOTPECTh MOHATUA
JUIMHBI OKPYXXHOCTH U IUIOIIAIU Kpyra U (GopMyiibl A UX BbIYHCIEHUS B Hawane TeMbl gaercs
oTpesicNiecHue TMPaBUIBHOTO MHOTOYTOJIBHHKA W PacCMaTPUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX,
OIKMCAHHOI OKOJIO MPaBUJILHOTO MHOTOYTOJIbHUKA M BIOUCAaHHOW B Hero. C MOMOUIbI0 OMHCAHHOMN
OKPY’KHOCTHU pCHIAIOTCA 3aJa4X O MOCTPOCHUU IMPABUJIBHOI'O IICCTUYTOJIbHUKA U ITPABUIIBHOI'O 2re-
YrOJIbHHUKA, €CJIH JIaH MPaBUIbHBIN M-yTOJbHUK.

@opMyIibl, BBIPAKAOLIUE CTOPOHY NPABWJIBHOIO MHOIOYI'OJIBHMKA U PaJAuyC BIIMCAHHOW B HErO
OKPYXKHOCTH 4epe3 paJinyC OMHCAHHON OKPYKHOCTH, HUCIIOJIb3YIOTCS MPH BBIBOJE (GOPMYI UTMHBI
OKPY>KHOCTH M IUIOIIaAU Kpyra. BbIBoJ omupaercs Ha MHTYUTHUBHOE MPEICTABICHUE O TMpeeie:
IpY HEOTPAHUYEHHOM YBETUYEHUU YMCJIa CTOPOH MPABHIBHOTO MHOTOYrOJIbHUKA, BIMCAHHOTO B
OKPY>KHOCTB, €ro IMEPUMETpP CTPEMUTCS K JJIMHE 3TOM OKPYKHOCTH, a IUIOIMIAJb — K IUIOLIAIH
Kpyra, OrPaHUYEHHOTO OKPY>KHOCTBIO.

OTto0pakenue miockocTu Ha cedsi. [lonsiTue ABUKeHUsA. OceBasi U HEHTPAJIbHAS

cummetpun. [lapanuensubiid nepenoc. [loBopor. Hasoxenusi u 1BHKEHUS.

OcHoBHas oCJIb — IIO3HAKOMUTL YyYalIuXCA C IIOHATHUEM JIBHKXCHHUSA U €TI0 CBOfICTBaMH, C
OCHOBHBIMHM BHJIaMH JBUKEHUH, CO B3aMMOOTHOLICHUSIMHU HAJOKEHUU M JBWKECHUU. J[BIOKeHME
IUIOCKOCTH BBOJIUTCSI KaK OTOOpaXKEHHE TUIOCKOCTH Ha ce0sl, COXPAHSIONIEE PACCTOSHHE MEXIY
toukamu. [Ipu paccMOTpeHUM BHUAOB ABUKEHUN OCHOBHOE BHHMMAaHHUE YAENAETCS NOCTPOEHUIO
00pa30B TOYEK, MPSMBIX, OTPE3KOB, TPEYIOJbHUKOB IPU OCEBOM M LIEHTPAIbHONM CUMMETPHSX,
napajuleJIbHOM TepeHoce, noBopore. Ha s(dexTHpIX mnpuMepax IOKa3bIBaeTCsl MNpPHUMEHEHHE
JBUKEHUM MPU PEIICHUH T€OMETPUUYECKUX 3a1au. [IoHsATHE HaNlOKEeHNs OTHOCUTCS B JAHHOM Kypce
K YHUCIIYy OCHOBHBIX MOHATUN. J[OKa3bIBAaeTCs, UTO TMOHATHUS HAJIOKEHUSI U JABUKEHUS SIBIISIOTCS
SKBUBAJICHTHBIMH: JTI000€ HAJIOKEHUE SIBIACTCS JBMKEHHUEM IIJIOCKOCTH M oOpaTHO. M3ydenwue
JIOKA3aTeNbCTBA HE SBJSETCS O00s3aTENBbHBIM, OJHAKO CJEAYyeT PacCMOTPETh CBsI3b MOHSTUN
HAJIOKEHUSI U IBUIKECHHUSL.

IIpenmer crepeomerpusi. I'eomeTpuueckne Tejia M MOBEPXHOCTH. MHOTOrpaHHUKU:
npu3Ma, mapasuiejienune], nupamMuaa, (GpopMyJbl AJs BbIYHCJIeHUs] uX 00beéMoB. Tena u
MOBEPXHOCTH BpallleHWs: NHJIUHAP, KOHYC, cdepa, map, Gopmyabl IJsi BBIYMCIEHHS HX
IJIo1aaei moBepxHocTeil U 00bEMOB.

OcHOBHas LIeNb — JIaTh HAa4YallbHOE MPEJCTABICHHE O TENaX M IMOBEPXHOCTAX B IMPOCTPAHCTBE;
IIO3HAKOMUTH yqaumxca C OCHOBHbBIMHU Q)opMynaMH JJIs1 BBIYUCIICHU S HJ'IOHI&)IC?I HOBerHOCTGI\/JI nu
00BEMOB TeI.

PaccmoTtpenune nmpocTelnmx MHOTOTPaHHUKOB (MpY3Ma, mapajuieNenumne/a, MUPaMu/ibl), a TaKKe Te

U TIOBEpXHOCTEH BparieHus (MUIUHApa, KOHYyca, cdepsl, mapa) MpOBOAUTCS HA OCHOBE HATJISTHBIX
MpeJICTaBICHU, 0e3 MPHUBJICUEHUS aKCHOM cTepeoMeTpuu. DopMynbl ISl BHIUUCICHHS 00BbEMOB
YKa3aHHBIX TeJ BBIBOJSATCS Ha oOcHOBe mpuHiuna Kapambepu, (GopMysibl Ui BBIYUCICHUS
riomiaieid OOKOBBIX MOBEPXHOCTEH MUIMHAPA H KOHYCa TOTYYaIOTCS ¢ TTIOMOMIBIO Pa3BEPTOK ITHX
MOBEpXHOCTEH, popMyna miIomaau cGepbl MPUBOAUTCS 6€3 000CHOBAHUSI.

Becena 06 akcuomax reomerpum.

OcHOBHas 11€7b — 1aTh 00JIee TIIYOOKOE MPECTABIICHNE O CHCTEME aKCHOM TUTAHUMETPHH

1 aKCHOMAaTHYECKOM METOJIE.

Paznuunbie cUCTEMBI aKCHOM, pa3IHYHbIE CITIOCOOBI BBEICHUS TIOHATHS PaBeHCTBA (hUryp.



TemaTudeckoe IIAHUPOBaHUE

7 RJjaace
No i/t |HaumeHoBaH#e pa3aenoB u TeM Bcero vacos KontponbHie
paboThI
1. HavanpHble reOMEeTpUUYECKUE CBEACHUS 11 1
2. TpeyroJibHUKHY. 18 1
3. [[TapamnenbHbIe MPsIMBIE. 13
COOTHOIIICHUS MEXTYy CTOPOHAMU H yIJIAMH
4. TPEYroJibHUKA. 20
5.  |lloBTOpenue 6 1
Utoro 68 6
8 kiacc
No Tema paznena Bcero yacos KoHTposbHbIe
paboThI
1 YeThIpexXyTroJIbHUKH 14 1
2 ITnomane 14 1
3 [TomoOHBIE TPEYTOILHUKH 19 2
4 OKpY>KHOCTh 17 1
5 IToBTOpenue. Pemenune 3anau 4 2
Utoro 68 8
9 kJaacc
Ne Tema paznena Bcero gacos KonTponbHbie
n/ paboThI
I
Bekropsr 8 -
Meto1 KoOOpauHaT 10 1
CooTHoIIEHN MEXly CTOPOHAMU U YIIIaMu 11 1
TpeyroiapHuKa. CKalsipHOE TPOU3BEICHUE
BEKTOPOB
JInrHa OKpY>KHOCTH M IIJIOIIAb KpyTa 12 1
JIBroxenus 8 1
HavanpHble CBeJIeHUS N3 CTEPEOMETPUU 8 -
06 akcroMax MJIaHUMETPUU 2 -
IToBTOpenue. Pemenue 3agau 7
HUroro: 68 4




