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[nanupyemble pe3yjbTaThl H3YYEeHHS MATEMATHKH
B 7-9 KJ1accax

[Tporpamma mo3BossieT 10OMBATHCS CICAYIOIUX PE3yIbTaTOB OCBOCHHS 00Pa30BaTEIbHOM MPOrpaMMBI
OCHOBHOT'O 00I1IeT0 00pa3oBaHuUS:

JUYHOCHIHDbLE:

® OTBETCTBEHHOTO OTHOIIGHHMS K YYEHHIO, TOTOBHOCTH W CHOCOOHOCTH OOydalomuxcs K
CaMOpa3BUTHUIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAILIMH K 00YUCHUIO M TO3HAHUIO;

e (opmupoBaHHS KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIICHUM M COTPYJHHYECTBE CO
CBEPCTHUKAaMH, CTapUIMMU M MIIAJIIMMH B 00pa3oBaTelbHOW, y4eOHO-HCCIIEA0BATENBCKOM,
TBOPYECKOW U JIPYTUX BUIAX JCATENbHOCTH;

® yMCEHHUS SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIM B YCTHOW W IMUCBMEHHOH peuw,
MMOHUMATh CMBICI MTOCTaBJIEHHOM 3aJ]aud, BRICTPAUBATh apr'yMEHTAIIUIO, IPUBOIUTH IPUMEPHI
U KOHTPIIPUMEPHI;

® TIEPBOHAYAIBHOTO IIPEJCTABIECHUS O MAaTeMaTHYECKOW HayKe Kak cdepe UeloBe4ecKOi
NeATeIbHOCTH, 00 JTamax e¢ pa3BuUTHA, O €€ 3HAYNMOCTH ISl Pa3BHTHS IIMBHUIIM3AIIUM,
OCO3HaHWsSl BKJIaJia OTCYECTBEHHBIX YYEHBIX B pa3BUTHE MHUPOBOM HAyKH, MaTPUOTH3MA,
yBakeHUs K OTeuecTBy

® KPUTHYHOCTU MBINUICHHUS, YMEHHS PACIIO3HABATH JIOTMUECKH HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJIMYAaTh TUIIOTE3Y OT (haKTa;

® KpEaTHBHOCTH MBIIUICHNS, WHHUIMATUBBL, HAXOMYMBOCTH, AaKTHUBHOCTH TIPH pEIICHUU
apupMeTHIECKUX 3a/1ad;

e  yMEHHS KOHTPOIHUPOBATH MPOIECC U PE3YIbTAT yUeOHOI MaTeMaTHIECKON NesITeTbHOCTH;

e (¢dopMHpPOBaHUS CIIOCOOHOCTH K SMOIMOHAIFHOMY BOCTIPUATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3aj1a4, peleHnun, paccyXIeHuM;

Memanpeomemuple:
® yYMEHHS CaMOCTOSITENIFHO OMPEIEISATh e CBOEro 00yUeH s, CTABUTh U ()OPMYIIUPOBATH IS
ce0s1 HOBBIE 3a/1auM B y4u€Oe, pa3sBUBATh MOTUBHI H WHTEpPECHl CBOEW MMO3HABATEIbHOMN
JeSITeThHOCTH;

® CIIOCOOHOCTM CaMOCTOSITENBbHO IUIAHUPOBATh aJIbTEPHATHBHBIC IIyTH JIOCTHIKEHMS LeJeid,
OCO3HAHHO BEIOMpATh Hambosee 3(pPeKTUBHBIE CITOCOOBI PEIIeHNn YIeOHBIX U MTO3HABATENhHBIX
3am1ad;

® YMEHHS OCYLIECTBIATH KOHTPOJb 110 00pa3ily U BHOCUTh HEOOXOIUMBIE KOPPEKTUBBI,

® CHOCOOHOCTH AaJIeKBATHO OLIGHMBATh MPABUJIBHOCTH WJINM OIIMOOYHOCTH BBINOJHEHHS Y4eOHOU
3a1a4n, e€ 00BbEKTUBHYIO TPYIHOCTh U COOCTBEHHbBIE BO3SMOKHOCTH €€ PELICHMUS;

® yMEHHsS YyCTAaHAaBJIMBaThb HPUYMHHO-CICACTBEHHBIC CBSI3M; CTPOUTH JIOTMYECKUE PacCyXACHUS,
YMO3aKJII0ueHHsI (MHIYKTUBHBIE, IEAyKTUBHBIC U 110 AHAJIOTUH ) U BBIBOJIBL;

® yMEHUS CO3[aBaTh, IPUMEHSITH U IPE0OPa30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPENCTBA, MOJEIU 1
CXEMBI JIsI pelIeHuUs] yIeOHbIX U TO3HABATEIbHBIX 3a/1ay;

® Dpa3BUTHS CIIOCOOHOCTH OPraHU3OBLIBATH Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JIESITEIbHOCTD
C YUMTEJIEM U CBEPCTHUKAMH: ONPEACIATh LIENH, paclpeneiiTh GYyHKIUN U POJIH yYaCTHHKOB,
B3aMMOJICKCTBOBATh M HAaXOJAUTh OOILIME CIOCOObI paboThl; yMmeHHs palboTaTb B TpyHIe:
HAXOIUTh O0lIlee pelIeHre U pa3pemaTb KOH(QIUKTE HA OCHOBE COIVIACOBAHUS MO3ULMNA U yuéTa
HWHTEPECOB; CIIyIIAaTh NapTHEPA; POPMYIMPOBATE, APTYMEHTHUPOBATH U OTCTAaUBATh CBOE MHEHUE;

e (opmMupoBaHusa y4eOHOH M OOIIENONb30BATENBCKON KOMIIETEHTHOCTH B 00JaCTH HCIIOJIb30BAHUS
UH(POPMATMOHHO-KOMMYHUKAMOHHBIX TexHonoruid (MKT-komnerenTHocTER);

® [IEPBOHAYAIBLHOIO MPEACTaBICHUS 00 MAESIX M O METOAaX MaTeMaTHKH Kak 00 YHHMBEPCAIbHOM
SI3bIKE HAYKH M TEXHHUKH;

® pa3BUTHS CHOCOOHOCTH BUAETh MaTEMAaTHUECKYIO 3a[auy B JPYrHX AUCLUIIIMHAX, B OKpYKaloIeH
KHU3HH;



® yMEHHUS HAaXOAMTh B PA3IMYHBIX HCTOYHMKAX HHMOPMAIMIO, HEOOXOAUMYIO Uil DEIICHHS
MaTeMaTHYECKHX MpOoOJeM, M MPENCTaBIATh €€ B MOHATHOM (opMme; MpUHMMATH pelieHue B
YCIIOBUSIX HEMOIHON M N30BITOYHOM, TOYHOW U BEPOSTHOCTHOW MH(OPMAIIH;

e yMEHHS NMOHUMATh U HCIOJIb30BATh MATEMAaTUYECKHUE CPEACTBA HATJIAJHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) IJIsl HIUTIOCTPALH, HHTEPIPETALiH, apTyMEHTAINH;

® YMCEHUS BBIIBUTaTh THIIOTE3bl MPU PEUICHWH y4eOHBIX 3a1ad W MOHHMaHHS HEOOXOIUMOCTH MX
MIPOBEPKH;

® TIOHUMAaHUS CYIIHOCTH aJITOPUTMUYECKUX MPEANUCAaHUN U YMEHUS JeHCTBOBAaTh B COOTBETCTBUU C
MPeUIOKEHHBIM aJITOPUTMOM;

® YMEHHUS CaMOCTOSTENBHO CTAaBUTh II€IH, BBHIOMpATh M CO3JaBaTh AITOPUTMBI Uil PELICHUS
y4eOHBIX MaTeMaTHUECKHUX TIPOOIIEM;

® CrHOCOOHOCTH IUIAHUPOBATh U OCYILIECTBIATH AEATENBHOCTH, HAIIPABICHHYIO Ha peElIeHHE 3a/1ad
UCCIIEI0BATEIIbCKOIO XapaKTepa;

npeomemuule:

Anrebpanyeckue BeIpaKEHUs

BblnyCKHuK rayuwumca:

®  OIEpUPOBATH MOHATHIMH TOXKIECTBOY, «TOXKIECTBEHHBIC TIPEOOPA30BAHISY, PEIIATh 3a1a4H,
cojiepkariye OyKBeHHbIC JaHHbIE, pad0oTaTh ¢ POpPMyJIaMH;

®  OIEpUPOBATH MOHITHEM KBAJPATHOTO KOPHS, TPUMEHSTE €r0 B BEIYHCICHUX;

®  BBINOJHATH IPe0OPa30BaHMSI BHIPAKESHUH, CONEPIKANMX CTEIIEHH C IENTBIMU ITOKA3aTeIsIMU 1
KBa/IpaTHbBIE KOPHH;

®  BBINOJHATH TOXICCTBEHHBIE TPE00Pa30BaAHMUS PALIMOHAIBHBIX BRIPAYKEHUI HA OCHOBE TIPABHII
JeCTBUI HaJ MHOTOWIEHAMH U aNTreOpandeckuMu ApoOsaMu;

®  BBINOJHATH PA3I0KEHIE MHOTOWIEHOB HA MHOKUTEIH.

BblnyCKHuK nOJiydum 603MONHCHOCHIb:

®  BBINIOJIHUTH MHOTOIIIATOBBIE MTPEOOPA30BaHIS PAIMOHATLHBIX BRIPAKECHHMA, TPUMEHSS ITUPOKUN
BBIOOpP CTIIOCOOOB U TTPHEMOB;
® MPUMEHSITH TOXJICCTBEHHBIE TPEOOPA30BAHUS ISl PEIICHHS 3a/1a4 U3 Pa3IMYHbBIX pasJieiioB Kypca.

YpaBHeHUsd

Buinycknux nayuumca:

e pemaTb OCHOBHBIC BH/Ibl PALIMOHAIBHBIX YPaBHEHHUI ¢ OHOW MEPEMEHHOM, CUCTEMBI ABYX
YpaBHEHUH C JBYMSI IEPEMEHHBIMU;

® [IOHMMAaTh ypaBHEHHE KaK BaXHEHIYI0O MaTEMaTHYECKYIO MOJENbJIS OIMCAHUS U N3yY CHUS
Pa3HOOOpa3HBIX PEalbHBIX CUTYALM, pelaTh TEKCTOBBIE 3a/1a4i aJlre0panieckiuM METOJI0M;

® [PUMEHSTH IpaduuecKre NPeICTaBIeHNS ISl UCCIICA0BaHNS yPaBHEHHM, NCCIIEIOBaHUS U
peLIeHNs CHCTEM ypaBHEHUH C ABYMsI IEPEMEHHBIMU.

Bbmycxnux nojiydum 603MOXICHOCHIb:

L OBJ'Ia}_IeTB cri€laiIbHbIMA HpI/IéMaMI/I peUICHHUA ypaBHeHI/Iﬁ 1 CUCTEM ypaBHeHHﬁ; YBEPCHHO
NPUMCHATH aIlrnapat ypaBHCHI/Iﬁ AT pCHICHU S paBHOO6pa3HBIX 3aJa4 U3 MaTEMAaTHKH, CMECXHBIX
npeaMETOB, IIPAKTUKHU,



e [lpumensTs rpaduueckue NpeICTaBICHUS ISl NCCIIENOBaHNS yPaBHEHHI, CHCTEM YpaBHEHHH,
coiepkarx OyKBeHHbIE KO3 PHUIINEHTHI.

HepaBeHncTtBa

Buinycknuk nayuumecsa:

e [loHMMaTh TEpPMHHOIOIUIO U CUMBOJIMKY, CBSA3aHHYIO C OTHOLIEHUEM HEPAaBEHCTBA, CBOMCTBA
YHUCIIOBBIX HEPABEHCTB;

e Pemarh IMHEWHBIE HEPABEHCTBA C OAHOM NIEPEMEHHOM U UX CUCTEMBI; PELIATh KBAIPATHBIE
HEPaBECTB C ONOPOH Ha TpahHUeCKUe MPEeICTaBICHHS;

e [IpuMeHATH anmapaT HEPABEHCTB JUIs PELICHUS 3a7a4 U3 pa3jIM4HbIX pa3lIeloB Kypca.

Bbll’lyCKHuK nojiydsum 603MOMNCHOCHb:

e OBnazerh pa3NMUYHBIMU MPUEMAMH JIOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSATH ammapar
HEpPaBEHCTB JIJIsl pelIeHUs] Pa3HOOOPA3HBIX MaTEMATHYECKUX 3a]1a4, 3a]1a4 U3 CMEKHBIX
MPEAMETOB U MPAKTHKH;

e [IpumensTs rpaduueckre MpeICTaBISHUS IS HCCIIENOBaHHUS HEPABEHCTB, COJEPIKAIINX
OykBeHHbIE KO3 (DUITUESHTHI.

YucnoBble MHOKECTBA

Botnycknuk nayuumca:

e lloHUMaTh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C IOHATHEM MHO)KECTBA, BHIITOIHATH
olleparyy HaJ MHOXKECTBaMH;

e lcmonb30BaTh HaYaIbHBIE MMPECTABICHNAS O MHOKECTBE JISHCTBUTEIHHBIX YHCEI.

BblnyCKHuK nojiydum 603MOIICHOCHIb:

e Pa3BuBaTh IpeicTaBICHHE O MHOXKECTBAX;

e Pa3BuBaTh IpenCTaBICHHUE O YHCIIE M YHCIOBBIX CUCTEMAaX OT HATYypaJbHBIX YHCENT J0
JEHCTBUTENBHBIX; O POJIH BBIYUCIICHUH B IIPAKTHKE;

e Pa3BuTh 1 yriayOuTh 3HAHUS O JECATUYHON 3aIMCH ACHCTBUTEIBHBIX YUCEN(TIEPUOANIECKUE U
HENepruoIuIecKue qpoon)

DYHKIMHU

Buinycknux nayuumcsn:
e [loHMMAaTh U MCTIOIB30BATH PYHKIIMOHATHHBIC MOHATHSL. S3bIK (TEPMHHBI, CHMBOIUYCCKHE
0003HaYCHU);

e Crpoutsb rpaduKH 3IEeMEeHTapHBIX (PYHKIMH, HCCIIeN0BaTh CBOWCTBA YMCIOBBIX (DYHKUIMH Ha
OCHOBE M3y4eHUs! TIOBEICHNS UX IPa(UKOB;

e [lonumaTh QYHKUIMIO KaK BaXKHEHIIYI0 MaTEMaTHUYECKYIO MOJENb JUIS OIMCAHUS ITPOLIECCOB U
SIBIICHUH OKPY>KaIOLIero MUpa, MPUMEHATH (PYHKIMOHATIBHBIH S3bIK 715 OIUCAHUS U
HCCIIEI0BaHUS 3aBUCUMOCTEN MEXAY (PU3NUECKUMHU BETMUYUHAMHY;



e [loHMMAaTh 1 UCIIOIB30BATH SI3BIK MMOCIICIOBATEIBHOCTEH (TEPMHUHBI, CHMBOJIMYECKUE
0003HAYCHMST)

e [IpumeHsTs GopMyIIbl, CBS3aHHBIC C APUPMETHUECKON ¥ FeOMETPUYECKON POrPECCHIMHE, U
ammapat, c(OpMHUPOBAHHBIN MPH U3YUYCHUHU JPYTHX Pa3IeioB Kypca, K PEHICHHIO 33/1a4, B TOM
YHCJIE C KOHTEKCTOM U3 PeajibHON JKU3HH.

BblnyCKHuK nojiydum 603MOXMICHOCHIb:

e [IpoBoauTh UCCTENOBAHUS, CBS3aHHBIE C U3YYEHUEM CBOWCTB (PYHKIIMH, B TOM YHCIIE C
HCTOJIb30BaHUEM KOMIIBIOTEPa; HAa OCHOBE I'pa()MKOB M3yUEHHBIX (PYHKIHMIA CTPOUTH Oosee
CIIOXHBIE TpaduKH (KyCOUYHO-3aJaHHBIE, C BBIKOJIOTBIMU TOUYKAMH U T.I1. );

e lcnonb3oBaTh PyHKIMOHATIBHBIC TPENICTABICHNUS W CBOWCTBA (DYHKIIMU pelieHUs
MaTeMAaTHYECKUX 3a]1a4 U3 PA3JIMYHBIX Pa3ZeioB Kypca;

e Pemate KOMOWHUPOBAHHBIC 33/1a4H C IPUMEHEHHEM (OPMYII N-TO WieHa U CYMMBI ITEPBBIX N
YJICHOB apU(PMETHUECKON 1 TEOMETPUIECKON ITPOrPECCHil, MPUMEHsIS TIPH 3TOM amnmapar
YpaBHEHUI U HEPABEHCTB;

o [loHnMaTh apuPMETHIECCKYIO U TEOMETPUIECKYIO IPOrpecCHy Kak (YHKIIMU HATYypalbHOrO
apryMeHTa; CBS3BIBATH apU(PMETHUECKYIO IPOTPECCHIO C JINHEHHBIM POCTOM, TEOMETPHUYECKYIO -
C DKCIIOHEHIIMAJIBHBIM POCTOM.

DJIEMEHTHI HDI/IKJ'I&JIHOfI MaTEMaTUKH

Buinycknux nayuumecs:
e lcnonb30BaTh B XOJI€ PEIICHHs 3a]1a4 dJIEMEHTAPHbBIE ITPEJICTABIICHUS, CBA3AHHBIE C
NpHOIMKEHHBIMY 3HAYCHHUSIMH BEJIUYHH;
e lcnonb3oBaTh MpocTeiIe CrnocoObl MPEJCTABICHUS U aHATN3a CTATUCTHYECKUX JJAHHBIX;
e HaxomuTh OTHOCHUTENHHYIO YACTOTY M BEPOSITHOCTh CIY4alHOTO COOBITHS;
e PemaTh KoMOMHATOPHBIC 3a/IaYM HA HAXOXK/ICHUE YHCIIa 0OBEKTOB MINM KOMOWHAIIHHA.

BblnyCKHuK nojiydum 603MOIICHOCHIb:

e [IoHATH, YTO YUCIIOBBIEC AAHHBIE, KOTOPBIE UCIIONB3YIOTCA /ISl XapaKTEPUCTUKN OOBEKTOB
OKPYXKAIOIEro MUpa, sIBJIIOTCA MPEUMYILECTBEHHO IPUOIIKEHHBIMHY, YTO IO 3aIIMCH
NpUOIMKEHHBIX 3HAYEHHUH, COAEpKAIIUXCS B UH()OPMALIMOHHBIX HCTOYHUKAX, MOYKHO CYIUTH O
MOIPEIIHOCTH NPHONMKEHUS;

e [loHATH, YTO MOTPELIHOCTh PE3yJIbTaTa BBIYUCICHUH JOJKHA OBITH COM3MEpUMa C
MOIPEIIHOCTHIO HCXOAHBIX TaHHBIX;

e [IpuoOpecTu nepBoHaYaIBHBIN ONBIT OPraHU3aMU cOOpa JaHHBIX IIPHU MPOBEICHUH OIpOca
00IIECTBEHHOI'0 MHEHHS, OCYIIECTBIIATh UX aHAJIH3, IPEACTABISATH PE3YIbTaThl OIPOCca B BHIE
TaOJIHILIbI, AUATPAMMBI;

e [IpuoOpecTr ONBIT MPOBENEHUS CIIyYaHBIX 3KCIIEPUMEHTOB, B TOM YHCJIE C TIOMOILBIO
KOMITBIOTEPHOI'0 MOAEIMPOBAHUS, MHTEPIPETALNH UX PE3yIbTaTOB; HAYIUTHCS HEKOTOPBIM
CHeUaIbHBIM IpHEMaM peleHns KOMOMHATOPHBIX 3a4a4.

I'eomerpuyeckne GUrypsl

BeinyckHuK HayYuTCS



e [lonp30BaThCs SI3BIKOM T€OMETPUU ISl OTMCAHMUS IPEIMETOB OKPYKAIOIIEro MUPa U UX
B3aMMHOTO PaCIIONIOKECHUS;

e Pacno3HaBaTh 1 M300pakaTh Ha YEpTEXKaxX U PUCYHKAX FreOMEeTpUYECcKHE GUTYPBI U UX
KOMOHHAIIHH;

e Kiaccudummposats reomerpuueckue QUrypol;

e HaxonuTh 3HaYCHUS JUTHH JIMHEHHBIX AIIEMEHTOB (DUTYp M UX OTHOLICHUS, TPAJIyCHYIO MEpy
yrioB oT 0 o 180°, mpumeHsist onpeneneHsi, CBOMCTBa U TIPU3HAKH (GUTYP U UX DIIEMEHTOB,
oTHoIIeHUs GUryp (paBeHCTBO, MOAO0KHE, CHMMETPHS, IIOBOPOT, ITapaJUICIbHBIN MEPEHOC);

e  OnepupoBaTh C HAYATBHBIMU TOHITUSMHU TPUTOHOMETPHUH U BBITIOIHSATH dJIEMEHTapHBIC
orepanuy Haa QYHKIUSMH YTIIOB;

e JloKka3pIBaTh TEOPEMBI;

e Pemats 3a1a4n Ha JJOKa3aTEIbCTBO, ONMMPASICh HAa M3y4YEHHbIE CBOWCTBA (PUTYP U OTHOIICHUN
MEXKIY HUMHU ¥ IPUMEHSISI U3yUeHHBIE METO/IbI JIOKA3aTeIbCTBA;

e Pemate HecllOKHBIE 3a/1a4X HA MTOCTPOCHHUE, TIPUMEHSIS OCHOBHBIE aJITOPUTMBI ITOCTPOCHUS C
MTOMOIIBIO IUPKYJIS U JINHEHKY;

e Pemath npocreifiire miaHUMETpUYECKUE 3a1aUH.
BbINyCKHHK MOJYYUT BO3MOKHOCTh

e Osgmazerb METOJAMH PEIICHUS 3a]au Ha BBIYMCICHUE U I0Ka3aTEILCTBO: METOIOM OT
MIPOTHBHOT'O, METO/IOM ITOA00MS, METOIOM Iepedopa BapHaHTOB U METOIOM F€OMETPUYECKUX
MECT TOYEK;

e TIpuoOpecTH OMBIT MIPUMEHEHHS aJIreOpandeckoro M TPUrOHOMETPHUECKOro armapara u uaei
JBUKCHUS [IPH PEIICHUH T€OMETPUUECKUX 3a]aY;

e Osrmazerh TPAAUIIMOHHON CXEMOM pelIeHHs 3a7ay Ha MOCTPOCHHE C IIOMOILBIO IIUPKYJIS U
JIMHCHKH: aHaJIM3, MOCTPOCHHE, J0Ka3aTEIbCTBO U UCCIICIOBAHHME;

e HayuuTbes periath 3a1a4i Ha OCTPOCHUE METOAOM I'€OMETPHUECKUX MECT TOYEK U METOIOM
moao0us;

e [IpuoOpecTH OMBIT UCCTIETOBAHUS CBOMCTB TUIAHUMETPUICCKUX (QUTYP ¢ TIOMOIIIBIO
KOMIIBIOTEPHBIX IIPOrPamMM;

e IIpuoOpecTH OIBIT BHIIOIHEHUS IIPOCKTOB.

H3Mmepenne reoMeTpuUECKUX BETUYNH

BpinycKkHHK HayuYuTCs

e lcrnonp30BaTh CBOMCTBA U3MEPEHUS UIUH, YIJIOB U IUIOIIAJCH IPU pEICHUHU 3a4a4 Ha
HaXOXKICHUE IJIMHBI OTPE3Ka, AJMHBI OKPYXHOCTH, IJIMHBI YT OKPY>KHOCTH, I'PaIyCHOW MEphI
yria;

e  BouucinaTh miomaay TpeyroilbHUKOB, IPSIMOYTOJIbHUKOB, Tpanenyuii, KpyroB ¥ CEKTOPOB;

e  BouuciaTh UIMHY OKPYKHOCTU M JUTUHY IyTH OKPY>KHOCTH;

e  BbuucHATh UIMHBL JTUHEHHBIX 2JIEMEHTOB QUTYP M UX YIJIbI, HCIOJIB3YsI H3y4EHHbIE (POPMYIIBL, B
TOM 4uciie GOPMYJIbl AUHBI OKPY>KHOCTH U JUIMHBI IyTH OKPY>KHOCTH, (YOPMYJIBI IIJIOIAAEH
uryp;

e Pemats 331241 Ha JOKA3aTEIbCTBO C UCIIONB30BaHNEM (DOPMYIT JUTUHBI OKPY>KHOCTH M JIJIMHBI
IYTU OKPYXXHOCTH, OpMyJ miiomaaen Gpuryp;

e Pemath npakTHyeckue 331241, CBSI3aHHBIE C HAXOXKACHUEM T€OMETPUUYECKUX BETUUNH(
HCHOJIB3YsI IPH HEOOXOAMMOCTH CIIPABOYHUKU M TEXHUUYECKHUE CPEICTBA).



BBIHyCKHI/IK IMOJYYHUT BO3ZMOKHOCTb HAYUYUTHCH

e  Bruucnarts miomanay Guryp, cocTaBlIeHHBIX U3 ABYX HIH OoJiee MPsIMOYT OJIbHUKOB,
I1apajuIeNorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

e  BplyuciATh III0Ia 1 MHOTOYT'OJIbHUKOB, UCIIONIb3Ysl OTHOLLIEHUSI PABHOBEIIUKOCTH U
PaBHOCOCTABIICHHOCTH.

e [IpumeHsTH anreOpanvecKuii U TPUTOHOMETPUUCCKHH armapaT U UJer ABHKCHUS PH  PEIICHHH
3a/1a4 Ha BBIYMCIICHUE IIOMAE€l MHOTOYTI OJIbHUKOB.

KoopanHatet

BbinyckHuK HayuuTcs

e  BpluuciATh JUIMHY OTpe3Ka 110 KOOPJAMHATAaM €r0 KOHIOB; BBIYMCIISITE KOOPAMHATHI CEPEIUHBL
OTpE3Ka;
e lcrnonb30BaTh KOOPAUHATHBIA METOJ U1 U3YyYEHUSI CBOMCTB NPSMBIX M OKPY>KHOCTEM.

BLIl’lyCKHI/lK MOJYYHUT BO3MOKHOCTH

e OBnanerh KOOPAUHATHBIM METOJIOM PEIICHUS 3a/1ad Ha BRIYUCIICHUE U JOKa3aTEIbCTBO;

e [IpuoOpecTr OMBIT UCIIOIB30BAHUS KOMITBIOTEPHBIX ITPOTaMM JIJIST aHAIH3a YaCTHBIX CITyJacB
B3aUMHOT'0 PACIIOJIOKEHHSI OKPYKHOCTEH U MPSAMBIX;

e [IpnoOpecTH ONBIT BEITOIHEHHUS IPOEKTOB.

Bekropsi

BpinyckHHK HayuMTCst

e OmnepupoBaTh C BEKTOpaMH: HAXOAUTh CYMMY U Pa3HOCTH JIBYX BEKTOPOB, 33JaHHBIX
reOMEeTPUIECKH, HAaXOAUTh BEKTOP, PABHBIN MTPOMU3BEICHHIO 3a/IaHHOTO BEKTOpa Ha YHUCIIO;

e HaxonmuTh a7 BEKTOPOB, 3aJaHHBIX KOOPIWHATAMU: [TMHY BEKTOPA, KOOPIUHATHI CyMMBI H
pasHOCTH ABYX M OOJiee BEKTOPOB, KOOPAMHATHI IPOM3BEICHHUS BEKTOpA Ha YHCIIO, TPUMEHSS IpU
HEOOXOAMMOCTH TTePEMECTUTENBHBINA, COYETATENbHBIN UITH PaCIpeNeTUTEIbHBINA 3aKOHBL;

e  BBIUUCIATH CKAISPHOE IPOU3BEACHNE BEKTOPOB, HAXOAUTH YOI MEXKIY BEKTOpaMH,
YCTaHaBIIMBATh MEPIICHINKYISIPHOCTD MPSMBIX.

BbinycKHHK HOJYYUT BO3MOKHOCTD

L4 OBJ'IaILeTI) BCKTOPHBIM METOAOM JJIs1 PCHICHUA 3a1a4 Ha BBIYUCIICHUEC U JOKAa3aTCIIbCTBO,

L4 HpI/I06pCCTI/I OIBIT BBIITOJIHCHUS IIPOCKTOB.

PeryasituBHblie YY]I

1. VYmMeHue caMOCTOSTEIBHO ONPENENATh LEeNu 00ydeHHs, CTaBUTh U (OPMYJIUPOBATh HOBBIE
3agaud B ydeOe M TO3HABATENFHOM JEATENbHOCTH, pa3BUBaTb MOTHBBI M HMHTEPECHl CBOEH
MO3HABATENBHOM JesiTenbHOoCTH. OOYyJalomUnHCs CMOXKET:

— AHaJIM3UpOBaTh CYHICCTBYIOIHNC U INIAHUPOBATH 6y,Z[yI]_[I/I€ O6pa3OBaT€J'IBHBIe



pE3yNbTaThI;

—  UAeHTU(UIUPOBATH COOCTBEHHBIC MPOOJIEMBI H ONIPEIEIIAThH IIABHYIO IPoOIIeMy;

—  BBIOBUTATh BEPCUU peIleHHUs PoOIeMbl, POpMyIHpOBaTh TUIIOTE3HI, MPEJBOCXUIIATE
KOHEYHBIN Pe3yJIbTaT;

—  CTaBUTb LN ACITEIBHOCTH Ha OCHOBE OIPECICHHON MPOOIEMBI U CYIIECTBYIOIIIX
BO3MOYKHOCTEH;

—  ¢opMmynupoBaTh yuyeOHBIE 3a/Ia41 KaK IIard JOCTH)KEHHsI TOCTABICHHOM LIENTN
JeATelbHOCTH,

— 00OCHOBBIBATS IIEIEBbIE OPHEHTHPHI U IPHOPUTETHI CCHUIKAMU Ha IIEHHOCTH, YKa3bIBas U
000CHOBBIBasI IOTMYECKYIO MOCIIE0BATENHHOCTD [1aroB.

2. YMeHHE CaMOCTOATEILHO TUIAHUPOBATH IYTH JOCTHYKEHUS 1IeNIei, B TOM Yuclie
aNbTEepHATUBHBIC, OCO3HAHHO BBIOMpaTh Haubomee 3pPekTuBHBIC CIIOCOOBI PelICHUs yIeOHBIX U

TTO3HABATEILHBIX 3a/1a4. OOYJarOIIHIACS CMOXKET:

OIpeneNsaTh HeOOXOMMbIE IEHCTBHE(S1) B COOTBETCTBUU C YUSOHOH M IM03HABATEILHON
3a7a49eil U COCTABIIAThH aJITOPUTM UX BEITIOTHEHHS;

— 00OCHOBBIBATH M OCYIIIECTBIISITh BEIOOP Hanbomnee 3PEeKTUBHBIX CITIOCOOOB PEIICHUS
yaeOHBIX U [TO3HABATEILHBIX 33]1a4;

—  OmpeaesaTh/HaXOIUTh, B TOM YHUCIIC U3 IPEIJI0KEHHBIX BAPUAHTOB, YCIIOBHUS IS
BBINIOJIHEHUS yUCOHOM M MMO3HABATEIBLHON 3a/1auu;

—  BBICTpaMBaTh KU3HEHHBIC IUIAHBI HA KPATKOCPOYHOE OymyIiee (3asBisITh eJICBBIC
OpPUEHTHPBI, CTABUThH aJICKBATHBIC M 3aJa9d U TIpEAJIaraTh NCHCTBUS, YKa3bIBas U
000CHOBBIBas JIOTHIECKYIO TTOCIIEI0BATEINHHOCTD IIIAaTOB);

—  BBIOHMpATh U3 MPEUIOKEHHBIX BAPHAHTOB W CAMOCTOSITEIHFHO UCKATh CPENICTBA/PECYPCHI
JUTSL pEIICHHS 3aa9k/JOCTYKCHHIS T1eITH;

—  COCTaBIIATH IIJIaH PEIICHHS IPOOIEMBI (BBITIOIHEHUS ITPOEKTA, POBEICHUS
HCCJICTOBAHMS);

—  OIpeAeNsATh MOTeHINATIbHBIE 3aTPy/THEH P PEIIeHUN YIeOHO! U TT03HABATEbHON 3a/1a4H U

HaXOJWTh CPEJCTBA ISl X YCTPAHESHHS,

—  OMHCHIBATH CBOM OMBIT, 0hOPMIISISL €ro IS Iepeadd APYTUM JIFOSIM B BUIE TEXHOJIOTHH
pelIeHus MPaKTUYEeCKUX 3aa4d OMPe/IeNIEHHOr0 KJlacca;
— IJJAaHWPOBATh U KOPPEKTUPOBATH CBOK MHIUBUAYAIBHYIO 00Pa30BaTENbHYIO TPACKTOPHIO.

3.  YMeHHe COOTHOCUTH CBOM JICHCTBUS C INIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIIECTBIISATh
KOHTPOITb CBOEH JEATEINBHOCTH B IPOIIECCE JOCTIKEHUS Pe3yibTaTa, ONPEIeNsiTh CIIOCOOB! JeHCTBUN B
paMKax MpenioKeHHbBIX YCIOBUN U TpeOOBaHUHN, KOPPEKTUPOBATH CBOU JAEHCTBUS B COOTBETCTBHUH C
M3MeHstonleics cutyanueil. OOyJaronmiicss CMOXET:

—  OIpenessTh COBMECTHO C MEAArOroM U CBEPCTHUKAMU KPUTEPUHU TLTAHUPYEMBIX

pe3yabTaTOB U KPUTEPHH OIICHKH CBOEH YUEeOHOH JeSTENbHOCTH;

— CHUCTEMATHU3UPOBATH (B TOM YHCJIC BLI6I/IpaTI> HpI/IOpI/ITeTHBIe) KpUTCPpUU TITIAHUPYCMBIX



PE3yJIbTAaTOB M OLICHKU CBOCH JIESTEILHOCTH;

OTOMpaTh UHCTPYMEHTBI JUIsl OLICHUBAHUS CBOCH JCATECIBHOCTH, OCYIECTBIISATH
CaMOKOHTPOJIb CBOCH JCATEIBHOCTH B paMKaX MPEIOKEHHBIX YCIIOBUIT U TPeOOBaHUIA;
OLCHMBATH CBOIO ACATCIILHOCTD, AaprYMCHTHUPYA IPUUIHUHBI JOCTUKCHUSA UM OTCYTCTBUA
IIAHUPYEMOTO Pe3yJIbTaTa;

HaXOOUTb AOCTATOYHBIC CPEACTBA I BBIIIOJHCHUA y‘-Ie6HI)IX HeﬁCTBHﬁ B
U3MEHSIOIICHCS CUTYAIlUU W/WITH TIPU OTCYTCTBUH IJIAHUPYEMOTO Pe3yiIbTara;

paboTas 1o cBoeMy IUTaHy, BHOCHTh KOPPEKTUBBI B TEKYIIYIO ICATEIbHOCTh HA OCHOBE
AHAJIM3a U3MEHEHUI CUTYAlUU JUIS IIOJyYEHUS 3aIUIaHUPOBAHHBIX XapaKTEPUCTHK
NPOJYKTa/pe3ynbTara;

YCTaHABJIUBATh CBA3b MEXAY IIOJIYYEHHBIMU XaPaKTEPUCTUKAMU IIPOIYKTA U
XapaKTCpUCTUKAMHU Iporecca ACATCIbHOCTU U 110 3aBEPUICHUU ACATCILHOCTU
npeajiaraTb USMEHCHHUE XapaKTCPUCTUK ITPOLECCa 1A MOTYUCHUA YIIYUIICHHBIX
XapaKTEPUCTUK MIPOAYKTA,

CBEPATH CBOU HeﬁCTBHH C IICJIBIO U, ITPU HeO6XOJIHMOCTI/I, UCIIPaBJIATh OIINOKH

CaMOCTOATCIIBHO.

4. VYMeHHe OllEHUBAThH MPABWILHOCTD BBIMOIHEHUS YIeOHOM 3a1a4K, COOCTBEHHBIC

BO3MOYKHOCTH €€ pereHus1. O0yJaronuicss CMOXKET:

OIPENENATh KPUTEPUHU IPABUIBHOCTH (KOPPEKTHOCTH) BBIIIOJIHEHUS yUeOHOM 3a1auH;
aHaJTMU3APOBATH M 0OOCHOBBIBATH IIPUMEHEHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPHSI IS
BBINIOJIHEHHUS yUeOHOM 3a1a4H;

CBOOOIHO TTOJIH30BATHCS BHIPAOOTAHHBIMH KPUTEPHUSIMH OIEHKH M CAMOOIICHKY, HCXOIS
13 [EH U UMEIOIINXCS CPEICTB, pazimyasi pe3yabTaT v CIOCOOBI ISHCTBHIA;

OLIEHWBATh TIPOIYKT CBOEH NIEATENFHOCTH 0 3aJaHHBIM H/FIIH CAMOCTOSTENTFHO

ONPEACIICHHBIM KPUTEPHUAM B COOTBETCTBUU C LEIIBIO ACATCIBHOCTH,

-000CHOBBIBATh JOCTHXKUMOCTD ICITU BLI6paHHI>IM CIIoco0OM Ha OCHOBE OIICHKH CBOHX

BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

(UKCHPOBATH U AaHATM3UPOBATH ANHAMHUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3yIbTaTOB.
Branenne ocHOBaMU CaMOKOHTPOJISl, CAMOOIICHKH, IPUHSTHUS PELICHUN 1
OCYIIIECTBIICHUSI OCO3HAHHOTO BEIOOpa B y4eOHOH U TT03HaBaTenbHON. O0yJaromuics
CMOXKeET:

HaOII0aTh ¥ aHATM3UPOBATh COOCTBEHHYIO YYEOHYIO U TI03HABATEIBHYIO IEATEILHOCTh
U JIeATENBHOCTD IPYTHX 00yJalOMUXCs B IPOLIECCEe B3aUMOIIPOBEPKH;

COOTHOCUTbH peasIbHBIE U IIAHUPYEMBbIE PE3YIIbTaThl HHIUBH/IyaJIbHOW 00pa30BaTeIbHOM
JEeATEIbHOCTH M JIeNaTh BBIBOJIBI;

MPUHUMATH PEIICHHE B YU€OHOH CUTyallMi M HECTH 32 HErO OTBETCTBEHHOCTH;
CaMOCTOSITEIIBHO ONpPENeNsTh IPUYMHBI CBOETO YCIeXa WM HeyclieXa U HaXOAUTh

CITOCOOBI BbIXOJla U3 CUTyalluu HCYCIICXA,



—  PETPOCHEKTHBHO ONPEAECNATh, KaKKe ACHCTBHSA MO PEIICHUIO yueOHON 3a1auul Uin
napaMeTpsl 3TUX ACHCTBUN MPUBENH K MOTYYEHHIO HMEIOIIErocsl MPOAyKTa y4eOHOH
JeATeNbHOCTH;

—  JIEMOHCTPHUPOBATH MPUEMBI PETYIALNHU MCUXOPH3HUOIOTHUECKUX/ SIMOLIMOHATBHBIX
COCTOSTHUH ISl TOCTIKEHHS 3P PeKTa yCOKOeHUs (YCTpaHEeH s SMOIOHATBHOM
HanpsHDKEHHOCTH), 3P eKTa BocCTaHOBIEHUS (0cnabaeHus MPOSBICHUN YTOMIICHHS),
s¢dexra akTUBH3ANNH (MTOBBIICHUS TICUXO(PU3UOTOTHICCKON PEaKTHBHOCTH).

Ilo3naBareabubie YY1

5. YwmeHwue onpenensaTh NOHATHS, CO371aBaTh 0000IIECHNS, yCTAaHABINBATH AHAJIOTHUH,
KJIaccU(UIIMPOBATH, CAMOCTOSTEIILHO BEIOMPATH OCHOBAHUSI M KPUTEPUH JUTS KIlacCU(HUKAIINH,
yCTaHaBIIMBATh PUYNHHO-CJIEJICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PACCYKIICHHE, YMO3aKITIOUEHHE
(MHIYKTUBHOE, IeAYKTUBHOE, IO aHAJIOTHUHN) U JeJaTh BEIBOABI. OOy4aronmiics CMOXeT:

—  ToAOHpaTh CI0Ba, COMOUYNHEHHBIC KIIIOUYEBOMY CIIOBY, ONPENEIISIONIAE €r0 MPU3HAKU 1
CBOICTBA;

—  BBICTPaWBaTh JOTHYECKYIO IETTOYKY, COCTOSIIIYIO U3 KIIFOYEBOr0 CIIOBA H
CONOJIYMHEHHBIX EMY CIIOB;

—  BBIJEIATH OOIIMI MPU3HAK BYX MM HECKOJIBKUX MPEIMETOB HIIH SIBICHUI U OOBSCHSITH
HX CXOJCTBO;

— 00BeIMHATH NPEIMETHI U SIBJICHUS B TPYIIIHI 110 ONPESICHHBIM [IPU3HAKAM, CPAaBHUBATD,
KJIACCU(HUIIMPOBATh U 00001IaTh (haKThI U SBJICHUS;

—  BBIICIIATH SIBJICHUE U3 OOLIETo psiia APYTUX SBJICHUH;

—  OIpEAEN AT 00CTOATENbCTBA, KOTOPHIE MPEALIECTBOBAIN BOSHUKHOBEHHUIO CBS3H MEXKIY
SIBIICHUSIMH, U3 3TUX OOCTOSITENBCTB BBIACIATh OIPENEIAIOIINE, CIIOCOOHBIE OBITh
MIPUYMHON JAHHOTO SIBJICHUS, BBISBIISITD IPUYMHBI U CIICACTBUS SIBICHUM;

— CTPOHTH pacCyXAeHHE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSIM U OT YaCTHBIX
SIBICHUH K OOLIMM 3aKOHOMEPHOCTSIM;

—  CTPOHTH pacCyXIeHHE HAa OCHOBE CPAaBHEHMS IIPEAMETOB U SIBIICHUM, BBIACISS IIPU 3TOM
o0IIHe TPU3HAKY;

— HU3J1araTh NOJIyYEHHYIO HH(POPMALIUIO, HHTEPIPETUPYSI €€ B KOHTEKCTE peraeMoi
3aJ1a4u;

—  CaMOCTOATENIFHO YKa3bIBaTh HA MH()OPMALNIO, HY>KIAIOLIYIOCS B IIPOBEPKE, MIpeAsIararhb
U IPUMEHSATH CIIOCO0 MPOBEPKU JOCTOBEPHOCTH HH(POPMALIIH;

— Bep0aIM30BaTh SMOLMOHAIBHOE BIIEYATICHUE, OKA3aHHOE Ha HEr0 UCTOUYHHKOM;

—  OOBSACHATD SIBJIECHUS, IPOLIECCHI, CBA3M U OTHOLLIEHNS, BBISIBISIEMBIC B XOJI€
[MO3HABATENBHON M UCCIIE0BATENBCKON AEITEIBHOCTU (IPUBOANUTE OOBICHEHHUE C
n3MeHeHueM (POPMBI MPENICTABICHUS; OOBSICHSITD, ACTATU3UPYS WK 0000111ast;
OOBSCHSTD C 331aHHON TOYKHU 3pEHHS);

— BbIABJISATH U Ha3bIBATh IIPUYNHBI CO6I>ITI/I$I, SIBJICHHA, B TOM 4YHCJIC BOSMOXXHBIC / Hauboiee



BCEPOATHBIC IPUYNHBI, BO3SMOKHBIC ITOCIICACTBU A 3aILaHHOI71 MIPUYINHBI, CAMOCTOATCIILHO
OCYIICCTBJIAA HpI/I‘II/IHHO-CJ'ICILCTBCHHIﬂﬁ aHaJIn3;
ACJIaTh BBIBOJ HA OCHOBC KPUTUUYCCKOI'O aHaJIM3a pa3HbIX TOYCK 3PCHUSA, IIOATBCPIKAATH

BBIBOJ] cOOCTBEHHOM apI‘YMeHTaHI/ICI\/'I NI CaMOCTOATECIIBHO IMOJTYUYCHHBIMUA JaHHBIMU.

6. YMeHue CO3aaBaThb, IPUMCHSATHL U Hp606pa3OBI)IBaTI) 3HAKH U CUMBOJIBI, MOJCIN U CXCMBI

JUISL pelieHns y4eOHBIX U IO3HABATENbHBIX 3a1a4. OOyJaromuiics cMoXKeT:

0003HAYaTh CHMBOJIOM M 3HAKOM IMPEAMET H/WUJIH SIBJICHUE;

ONpeACIATh JIOTUYCCKUEC CBA3U MCKIY NPCAMCTaMU I/I/I/IJII/I SABJICHUSMU, 0603Haanb
JTAHHBIE JIOTHYECKHE CBSI3U C TOMOIIBIO 3HAKOB B CXEME;

cOo3/1aBaTh a0CTPaKTHBIN WM peanbHbIA 00pa3 mpeaMera 1/ iiK SBICHUS;

CTPOUTH MOJICNIB/CXEMY Ha OCHOBE YCJIOBHIA 3aJ1a4X U/WIIK Criocoda ee perieHus;
co3JaBaThb Bep6aHBHBIe, BCIIIECTBCHHBIC U I/IH(bOpMaHI/IOHHBIe MOJIECIHU C BBIJACIICHHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA JUIS ONpeJieNieH s CIoco0a pelIeH s 3a/1a4d B
COOTBETCTBUU C CUTYyallUEH;

peoOpa3oBBIBATH MOJICIH C IIENIBIO BHISBIICHHUS OOIIMX 3aKOHOB, OIPEIEISFONIIX
JAHHYIO MIPEIMETHYIO 00JIaCTh;

TIEPEBOUTD CIOKHYIO TI0 COCTaBY (MHOTOACIEKTHYIO) MH(OPMAITHIO M3 TpadUIeCKOro
nii OpMaTH30BaHHOTO (CHMBOJIEHOTO) TIPEACTABICHHS B TEKCTOBOE, 1 HA000POT;
CTPOUTH CXEMY, AITOPUTM JIEUCTBHSI, UCTIPABIISATH WIIH BOCCTAHABINBATH HEM3BECTHBIN
paHee aJropuT™M Ha OCHOBE MMEIONIETOCs 3HAHUS 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS
AITOPHUTM;

CTPOUTH JIOKA3aTENLCTBO: MPSIMOE, KOCBEHHOE, OT MMPOTHBHOTO;
aHAM3UPOBATH/PEIIEKCHPOBATH OIBIT Pa3padOTKU U peain3aiiy yaeOHOTo MPoeKTa,
HCCIIEIOBAHUS (TEOPETHYECKOTr0, SMITUPHUICCKOTr0) Ha OCHOBE MPEIOKECHHON
MPOOJIEMHON CHTYaITUH, TOCTABICHHON IeIM /WY 3aJaHHBIX KPUTEPUEB OLICHKU

MIPOAYKTa/pe3yabTaTa.

7. CwpicnoBoe urenue. O0yJarommics CMOXKET:

HaXOJWTh B TEKCTE TpeOyeMyto HHPOPMAIHIO (B COOTBETCTBUH C LIEISIMH CBOEH
JIEeATEITBHOCTH );

OPHEHTUPOBATHCS B COACPIKAHNHU TEKCTA, TOHUMATD IIEIIOCTHBIH CMBICIT TEKCTa,
CTPYKTYpHpOBAaTh TEKCT;

YCTaHABJINBATH B3aMMOCBSI3b OITMCAHHBIX B TEKCTE COOBITHH, SBICHUH, TPOLIECCOB;
PE3IOMHUPOBATH TTIABHYIO HJICIO TEKCTA;

peoOpa3oBBIBATh TEKCT, IIEPEBOJIS» €r0 B IPYT'YIO MOJAIIbHOCTD, HHTEPIIPETHPOBATH
TEKCT (XyI0KECTBEHHBII U HEXYA0KECTBEHHBIN — yueOHBIN, HAyYHO-TIOMYJISIPHBIN,
uH(bOpMAaITMOHHBIH, TekcT non-fiction);

KPUTHUYCCKU OLCHNBATH COACPKAHUC U (1)OpMy TCKCTA.

8. q)OpMI/IPOBaHI/Ie " PAa3BUTUC 3KOJIO'MYCCKOI0 MBINUICHHA, YMCHUC ITPUMCHSATH €0 B



MO3HABaTEIbHON, KOMMYHUKAaTUBHOM, COLMAIIEHON MPAaKTUKE U MPOPEeCCHOHAIBHON OpUEHTALINH.
OO6yyaromuiics CMOXeET:
—  OIpEACISTh CBOE OTHOLICHHE K TPUPOAHON Cpee;
—  aHaTM3UPOBATH BIHMSIHHUE KOJIOTHUECKHX (aKTOPOB Ha cpely OOMTaHUS JKUBBIX
OpPraHU3MOB;
— MPOBOJUTH NPUUYMHHBIN U BEPOATHOCTHBIN aHAJIN3 SKOJIOTMYECKUX CUTYallni;
— TPOrHO3UPOBATH U3MEHEHUsI CUTYallMH IIPU CMEHE JeHCTBHS OMHOTo (pakTopa Ha
JieiicTBHE APyroro (hakTopa;
—  pacrpoCTpaHiATb SKOJOTMYCCKUE 3HAHUA U YH4aCTBOBATH B IIPAKTUYCCKUX JI€/IaX I10
3aIUTe OKPY>KAIOIEeil Cpepl;
- BbIpakaTb CBOC OTHOHICHHUEC K IMTPUPOJAC UE€PE3 PUCYHKHU, COUMHCHHNA, MOACIINU, IPOCKTHLIC
paboThL.

10. Pa3zBuTie MOTHBAIIMY K OBJIQJICHUIO KYJIbTYpOH aKTHBHOTO MCIIOJIb30BAaHUS CIOBapen 1
JIPYTUX TTOMCKOBBIX cucTeM. OOyJaronuiicsi CMOXKET:

- OnpeaAcIATh HeO6XO}II/IMBIe KIIFOUEBBIC ITOMCKOBBIC CJIOBA U 3aIllPOChI;

- OCYIIECTBJIATH BSaHMOﬂeﬁCTBHe C JJICKTPOHHBIMHU IMOMCKOBBIMU CUCTEMAMU, CIIOBAPIAMMU,

—  (dopMHPOBaTh MHOXECTBEHHYIO BEIOOPKY U3 TTIOUCKOBBIX MICTOYHHKOB JUTS
00BEKTUBHU3AIINH PE3yTbTATOB MONCKA;

—  COOTHOCHUTH TOJYYE€HHBIE PE3YIbTATHI IIOMCKA CO CBOEH AEATENbHOCTHIO.

KommyHukatuBHbie YY]{

11. YMeHre opraHu30BEIBaTh yUeOHOE COTPYAHHYECTBO M COBMECTHYIO JACSITEIIBHOCTE C
YYUTENEeM U CBEPCTHUKAMH; pabOTaTh HHANBUAYAIHEHO U B TPYIIIE: HAXOIUTH 00IIIee perieHne u
paspemaTs KOH(INKTH HA OCHOBE COTJIACOBAHMUS MTO3UIMH U ydeTa HHTEPecoB; POPMyINpPOBATH,
apryMEeHTHPOBATh U OTCTAUBATh CBOE MHEHHUE. O0YJIarOIIUIACS CMOXKET:

— ONpeAensTh BO3MOXXHBIE POJTU B COBMECTHOM JIEATEIbHOCTH;

— WrpaTh ONpEeIEHHYI0 POJb B COBMECTHOH JeATeIbHOCTH;

— TPUHUMATH TIO3UIHIO cOOECETHUKA, TOHNMAs TIO3UIIHIO IPYTOTr0, Pa3indaTh B €ro peyu:
MHeHHe (TOUYKY 3peHHs), JOKa3aTenbCTBO (apIyMEHTHI), (DaKThl; TUTIOTE3BI, aKCHOMEI, TEOPHH;

— ONpeAensaTh CBOW ACHCTBUS U ICHCTBHS MapTHEPA, KOTOPHIE CITOCOOCTBOBAIH HIIH
MIPETATCTBOBAIN MTPOAYKTUBHOW KOMMYHHUKAIINH;

— CTPOUTH MO3UTUBHBIE OTHOIIEHHS B IPOIIECCEe YIeOHOH U MO3HABATENFHON JIeATEeNbHOCTH,

— KOPPEKTHO U apTyMEHTHPOBAaHHO OTCTAaWBATh CBOIO TOUYKY 3PEHHUS, B TUCKYCCUH YMETh
BBIJIBUTATh KOHTPAPTYMEHTHI, Mepedpa3upoBaTh CBOIO MBICIH (BlIaJICHUE MEXaHIM3MOM IKBHUBAJICHTHBIX
3aMeH);

— KPHUTHUYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM NPU3HABAThH
OLIMOOYHOCTH CBOEro MHEHHUS (€CIIM OHO TAKOBO) U KOPPEKTHUPOBATH €r0;

— Hperiaratb aJbTCPHATUBHOC PCIHICHUC B KOH(I)JIHKTHOP’I CUTYyalluun,



— BBIIENATH OOIIYIO TOUKY 3pEHHsI B JUCKYCCHUH;

— JIOroBapuBaThCs O MPaBHIIAX U BOMNPOCAX JJIsi OOCYXKAEHUS B COOTBETCTBUH C ITOCTaBICHHOM
nepes rpyInon 3agavei;

— OpraHU30BBHIBATh Y4eOHOE B3aMMOJICHCTBHUE B IpyIIe (OMpeaensaTh o0Imue ey,
pacnpenensTb pojiv, I0rOBAPUBATHCS JIPYT C APYTOM H T. 11.);

— YCTpaHSTh B paMKax JHajiora pa3pbiBbl B KOMMYHUKAIMH, O0YCIOBJICHHBIC
HEMOHUMaHUEM/HETPHUITHEM CO CTOPOHBI coOeceTHIKA 3a/1auu, (DOPMBI HITH COJepP:KaHuUs Traliora.

12. YMeHHEe 0CO3HAHHO HCIIONIB30BAaTh PEYEBBIE CPENCTBA B COOTBETCTBUU C 3aJa4ei
KOMMYHHKAIIMH JUTS BBIPA)KEHHSI CBOUX YYBCTB, MBICJICH U MOTPEOHOCTEN /ISl IJIAHUPOBAHUS U
PErysisiuu CBOEH IEATENbHOCTH; BJIAJICHUE YCTHOM U MIMCBMEHHOM PEYbI0, MOHOJIOTHYECKOM
KOHTEKCTHOI peubto. O0yJarommiics CMOXeT:

—  ONpEAeNSTh 337]auy KOMMYHHUKAIIUU U B COOTBETCTBHH C HEll OTOMpATh peueBbie
CpEICTBA;

— 0oTOMpAaTh W UCIOIB30BATh PEYEBHIE CPEACTBA B MPOIIECCE KOMMYHHUKAIINH C IPYTUMHU
JIOABMH (AMAJIOT B Mape, B MAJIOH rpymme U T. 1.);

—  TPENCTABIATH B YCTHOM HIIM MUCHbMEHHOM (hopMe pa3BEepHYTHIN TIaH cOOCTBEHHON
TeSITeTTbHOCTH;

— co0roaTh HOPMBI IyOJIMYHON pedu, perjiaMeHT B MOHOJIOTe U IUCKYCCUH B
COOTBETCTBHH ¢ KOMMYHHMKaTHBHOM 3a1a4ei;

—  BBICKa3bIBaThb U 00OCHOBBIBATh MHEHUE (CY)KJEHUE) U 3alpallluBaTh MHEHUE [TapTHEPA B
paMKax Juajora;

— IPUHUMATh PELICHUE B XOZE AUAJIOra U COrJIACOBBIBATh €I'0 C COOECEIHUKOM;

—  €03JaBaTh MMCbMEHHBIE KIHIIUPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C UCIIOJIB30BAHUEM
HEOOXOJUMBIX PEUEBBIX CPEICTB;

— HCIONB30BaTh BepOajbHbIE CPEACTBA (CPEACTBA JIOTHUECKOM CBSI3H) AJIS BBLAECI CHUS
CMBICJIOBBIX OJIOKOB CBOET'O BBICTYILICHHUS,;

— HCIONB30BaTh HeBEpOAIbHBIC CPEICTBA WM HATJISAHBIE MaTEPUAIIbI,
IO OTOBJICHHBIE/ OTOOPAHHBIE TIOA PYKOBOACTBOM YUHUTEIS;

—  JIeNaTh OLEHOYHBIN BBIBOJ O JOCTHMKEHHUHU LEIN KOMMYHHUKAIlMU HEMOCPEICTBEHHO IOCIIE
3aBEpIICHUS] KOMMYHUKAaTHBHOTO KOHTAKTa U 0OOCHOBBIBATh €rO.

13.®opmupoBaHue U pa3BUTHE KOMIETEHTHOCTU B 00JIACTH MCIIOIb30BAHUS HH(POPMALIMOHHO-
KOMMYHUKaIIMOHHBIX TexHonorui (nanee — UKT). OOyuatormmiicss cCMOXeT:

—  IeJIeHaNpaBJIeHHO UCKATh M UCIOJIb30BaTh HH(POPMAIIOHHBIE PECYPChI, HEOOXOANMBIE
JUIsl pelieHns y4eOHBIX M MPAaKTHUECKHX 3a1ad ¢ nomoiusto cpeacts UKT;

—  BBIOMpaTh, CTPOUTDH M MCIOIB30BATH aJICKBATHYIO HHPOPMALIMOHHYIO MOJENb JUIS
Mepenayy CBOUX MBICIIEH CpelICTBaMU €CTECTBEHHBIX U (POPMANIbHBIX S3BIKOB B
COOTBETCTBHH C YCIOBUAMH KOMMYHHKAIIUH;

—  BBIACIIATH I/IH(i)OpMaHI/IOHHLIﬁ ACIICKT 3aa4u, ONICpUPOBATH JaHHBIMU, UCIIOJIb30BAThH



MOJIENb pelIeHHs 3a7a4u;

—  HCTONB30BaTh KOMIIBIOTEPHBIE TEXHONOTUH (BKIIIOUAst BEIOOP aJ€KBAaTHBIX 3aaue
HWHCTPYMEHTANBHBIX IPOrPaMMHO-aMMaPAaTHBIX CPEACTB U CEPBUCOB) IS PELICHUS
WH(OPMAIOHHBIX 1 KOMMYHHUKAIIMOHHBIX YYeOHBIX 33a/]a4, B TOM YHCJIC: BEIYHCICHUE,
HaIlMCaHKe MUCEM, COUNHEHUH, TOKIaI0B, peepaToB, CO3aHUE IPE3CHTALUI U 1p.;

—  WCIONB30BaTh MH(OPMAIHIO C YIETOM STHUECKHUX M MPABOBBIX HOPM;

— co3JgaBaTh HH(OpPMAIMOHHBIE PECYPChl Pa3HOTO TUIIA U IS Pa3HBIX ayAUTOPHUH,

coOJIrOIaTh MHPOPMAIIMOHHYIO TUTHEHY U TIpaBUiia HHGOPMAI[HOHHON 0e30IacHOCTH

Conep:kanye Kypca MaTeMaTuka B /-9 Kjiaccax

R/

s AareOpanyeckie BEIPDAKEHUS

Bripaxkenne ¢ mepeMeHHbIMH. 3HAUEHHE BBIPAXKEHUA C TIepeMEeHHbIMH. [{omycTUMBIE 3HaYSHHS
nepemeHHBIX. ToxnecTBo. ToxIecTBEHHbBIE TPeoOpa3oBaHus alredpandecKux BhIPaKESHHN.
Jloka3zaTenbCTBO TOXKIECTB.

CreneHb ¢ HaTypaJbHBIM NIOKa3aTeneM U e€ cBoiicTBa. OmHowieHbl. O THOWIEH CTAHJAPTHOTO BUIA.
Crenenp ogHOowIeHa. MHOrowIeHB. MHOTOWIeH cTaHAapTHOrO Buaa. CteneHs MHorowieHa. CrokeHwue,
BBIYUTAHUE U YMHOKEHUE MHOT04IeHOB. DOpMyIibl COKpaIIEHHOIO YMHOMXKEHUS: KBaJpaT CyMMbI U
KBaJpaT Pa3HOCTH JIBYX BBIPaKEHUI, IPOU3BENCHUE CYMMBI M Pa3HOCTHU JIBYX BbIpa)KEHUU. Pa3noxeHne
MHOTO4YICHA HA MHOXHTENW. BhIHECEHHe MHOXKHUTENSI 32 CKOOKH. MeTo rpymupoBKy. PazHocTh
KBa/IpaToOB ABYX BhIpakeHwi. CyMMa 1 pa3HOCTh KyOOB IBYX BhIpakeHUH. KBajpaTHBI TpEXUIIeH.
Kopens xBagpaTHoro TpéxwieHa. CBOWCTBa KBaIpaTHOTO TpEXWIeHA. Pa3noxkeHne KBaapaTHOTO
TPEXUIICHA HA MHOXKHUTEA

PammonansabIe BEIpakeHus. Llenpie BeIpakeHus. JpoOHbIe BEIpaXkeHus. PammonansHas pook.
OcHOBHOE CBOICTBO panioHaIbHON ApoOHu. CrioykeHre, BEIUNTaHNe, YMHOKEHHE U JIeTICHIe
pamoHaNbHEIX Opodeil. Bo3BeneHne paroHaIbHOM Ipo0u B CTENeHb. T 0XKeCTBEHHBIC
peoOpa3zoBaHms paliOHATBHEIX BhIpaxkeHUH. CTeleHb C MeIbIM TIoKa3aTeIeM 1 e€ CBOICTBA.

Ksanparaeie kopHU. AprMeTHIecKnii KBaJpaTHBIN KOPEHD U €ro CBOHCTBA. TOXKIeCTBEHHBIE
peoOpa3oBaHNs BEIPAKEHNUH, COAEPIKALINX KBaJAPATHBIE KOPHU.

* YpaBHeHus

VYpaBHeHue ¢ onHol nepeMeHHol. Kopens ypaBHeHus. PaBHocuibHBIE ypaBHeHMs. CBoiicTBa
YpaBHEHUH C OIHOW MEepeMEHHOM. Y paBHEHHE KaK MaTeMaTHYecKasi MOAENb PEalbHON CHTYallHH.

Jluneitnoe ypasHenue. KagpatHoe ypaBHeHue. DopMyiia KOpHEH KBaJpaTHOro ypaBHeHUs. TeopeMa
Buera. PaunonasnbHble ypaBHeHHs. PelieHne paBHOCHIIBHBIX YPaBHEHUH, CBOASIMXCS K IMHEHHBIM WIIN
KBa/IpaTHBIM YPaBHEHUsIM. PellleHne TEKCTOBBIX 3a7ja4 C ITOMOILBIO PallMOHAIBHBIX YPaBHEHUH.

VYpaBHeHue ¢ AByMsI llepeMeHHBIMU. [ paduk ypaBHEHHS ¢ 1ByMs IiepeMeHHbIMU. JInHelHoe ypaBHEHHE
C JBYMS IEPEMEHHBIMHU U €ro rpaduk.



Cucrembl ypaBHeHHfI C ABYMA NNEPECMCHHBIMU. Fpa(bnqecmxlﬁ METOA PCIICHUA CUCTEMBI
ypaBHeHHfI C ABYyMs IIEPEMCHHLIMU. Pemienue cucreM ypaBHeHI/Iﬁ METOAOM IMOJACTAHOBKH MU CIIOXCHM .
Cucrema JABYX ypaBHeHI/Iﬁ C IBYMs NIEPEMCHHBIMU KaK MO CJIb peaﬂLHOﬁ CUTyaluu.

+ Hepagencrsa

UucnoBble HepaBEHCTBA U UX cBOMcTBA. ClOKeHNE U YMHOXKEHHE YHCTIOBBIX HepaBeHCTB. OnieHnBaHue
3Ha4EHHUs BbIpaKeHUs. HepaBeHCTBO ¢ 0HOMU NepeMeHHON. PaBHOCUIIbHBIE HEPABEHCTBA. UUCIIOBBIE
MpOMEXYTKH. JIMHEHHbIe U KBalpaTHbIe HEPAaBEHCTBA € OJHON nepeMeHHOoN. CHUCTeMBbl HEPABEHCTB C
OJIHOHM IIEPEMEHHOM.

%  YucnoBble MHOXKECTBA

MHokecTBO U ero aneMeHTsl. CriocoObl 3a1aHust MHOKecTBa. PaBHbie MHOXecTBa. [lycroe
MHOecTBO. [logmHOokecTBO. Onepannu HaJ MHOKECTBaAaMU MIutrocTpanysi COOTHOIIEHUN MEXIY
MHOKECTBaMH C MTOMOIIBIO ArarpaMm Oisepa. MHOXeCTBa HaTypalbHbIX, [EIbIX, pAllMOHATBHBIX
yucell. PannonanabHoe uuciio Kak ApoOb BUlA % , TZIe M- LEJI0E YUCIIO, a N —HaTypalbHOE, U KaK

OeckOoHeuYHas epruoInieckas aecaTuuHas apoos. [Ipencrarinenue 00 UppaliOHaIBLHOM YHCIIE.
MHOXXeCTBO JEHCTBUTENBHBIX uncen. [IpeacTaBienre qeHCTBUTEIHHOTO YHCA B BHIE OCCKOHEUH O
HETIEPUOINIECKON TeCATUIHON Apoon CpaBHEHUE NEHCTBUTEILHBIX YuceN. CBSA3b MEXKTy MHOKECTBAMH

N. Z. Q/

< OyHKIWMH
YucioBble GQyHKUNH

OyHKIIMOHATILHBIE 3aBUCUMOCTH MEX Ty BennauHaMu. [lorstre pyHkmn . DyHKIus Kak
MaTeMaTH4yecKasi MoJIeb pealibHOro mporiecca. QO0nacTs onpeneneHus 1 00JIacTh 3HAYCHUN (YHKITUH.
Crioco0s1 3ananust Gyukiun. I'paduk pyakiun. [locrpoeHre rpadukoB GYHKIHN ¢ ITOMOIIBIO
npeobpazoBanmii uryp. Hymu dyaxmum. [IpomexyTku 3HaKomocTostHCTBa QyHKINHU. [IpomMexyTku
BO3paCTaHUA U IPOMEXKYTKH yOBIBaHUS (DYHKITHH.

JIuneitnas GpyaKims, oGpaTHas HPONOPINOHATBHOCTD, KBaApaTHIHAs (pyHKIMS, QYHKIHA ¥ = VX
, IX CBOMCTBA M TpaduKH.

YuciioBble MOCJA€I0BATEIbHOCTH

[onsTre uncnoBoi nocnenosarenbHOcTH. KoHeuHble M O€CKOHEYHBIE ITOCIIEA0BATEIbHOCTH.
Crioco0b! 3a1aHMs TTOCTIeIOBATENFHOCTH. ApudMerndeckas I TeoMeTpudeckas mporpeccun. CBoiicTBa
YWIEHOB apu(METHUECKON U TEOMETPUUYECKOM mporpeccuii. Dopmyrpl 00IIero wieHa apuhpMeTHIecKon u
reoMeTpuieckoi mporpeccuii. @opMysIbl CyMMBI N —TIEPBBIX WICHOB apH()METHIECKON 1
reomMeTpuyeckoi mporpeccuii. CymMma GECKOHEYHON reOMETPUYECKO IIporpeccut, y Kotopoit |q| < 1.
[IpencraBnenyne 6€CKOHEYHOM MEPUOIUMUECKON ACCITUIHON QpoOH B BUJE OOBIKHOBEHHOH Ipodu.

®

% DIIeMEHTHI HDPIKJ'Ia,Z[HOfI MaTEMaTUuKH

MaremaTuueckoe MOACIUPOBAaHHUC. HpOI_[eHTHBIe paC‘-IéTLI. Q)opMyna CJIOXXKHBIX TPOLICHTOB.
HpI/I6J'II/DKéHHLI€ BBIUKCIICHUSI. AOCOIIOTHAS U OTHOCHTEIbLHAS MOrpCuIHOCTH. OcHOBHBIE
npaBujia KOM6I/IHaT0pI/IKI/I. Yacrora u BCPOATHOCTD cnyqaﬁﬂoro coobiTs. Knaccuueckoe
OnpeaAcICHUEC BEPOATHOCTHU. HauanbsHbie CBCACHHUA O CTATUCTHKE. Hpe,Z[CTaBJ'IeHI/IC JaHHBIX B



BUIC Ta6J'II/IL[, KpYT'OBBIX U CTONI0OYATEIX Auarpamm, I pa(bI/IKOB. CraTHCTHYECKHUE XapaKTCPpHUCTHUKHU
COBOKYIIHOCTH JaHHBIX: CPEAHCC 3HAYCHUEC, MOJA, padMax, MCIHaHa BLI60pKPI.

R/

s Auredpa B HICTOPHUYECKOM DAa3BUTHUH.

3apoxkeHue anredpsl, KHUTa O BOCCTAHOBJICHUH U IPOTUBOIIOCTaBIeHMH MyxaMMmena aib-
Xopesmu. Hcropust hopMupoBaHusi MaTeMaTHIECKOrO si3blka. Kak 3apoaniack uuest KOOpAWHAT.
OTKpBITHE HppaIMOHATILHOCTH. M3 cToprH BOSHUKHOBEHUS (JOPMYJI IS PEUICHUS YpaBHEHUN
3-i1 u 4-i1 crenenel. Mcropus passutust monatust ¢pyHkuuu. Kak 3apoaunach Teopust
BepositHocTer. Uncna Pubonauun. 3amaua Jl.IIuzanckoro (GuboHaUUM) O KpOTHKAX.

JI.® Marnwurkuit. I1.J1.YeoObmes. H.W.JlobaueBckuii. B.f.ByHskoBckuii.
A.H.Konmoropos. ®@.Buer. I1.depma. P.[ekapr. H.Tapranss. J.Kapmano. H.AGensb.
b.ITackans. Jl.IIm3anckwmii. K.I'aycc.

% TIpocrelimue reomerpuueckne GUTyphI

Touxka, mpsmast. OTpe3ok, ayd. Yron. Buast yrinos. CMexHbIE U BEpTUKAIBHBIE YTIIBL.
Buccekrpuca yraa.

IIepecekaromuecs u napauienbHble Opsmele. [leprnieHaukynsapHasie npsamele. [IpuzHaku
MapayuIeIbHOCTH MPsSMBIX. CBONCTBA MapaiiedbHBIX NPSIMBIX. [leprneHaukynap 1 HakJIOHHAS K
MPSIMOM.

«* MHOIOyroJabHHKH.

Tpeyronsauku. Buasl TpeyronpankoB. MennaHa, OuccekTprca, BEICOTA, CPEIHSIS TNHU A
TpeyronbHuKa. [[pr3Haku paBeHCTBa TpeyroasHUKOB. CBOMCTBA U MPU3HAKK PABHOOEIPEHHBIX
TpeyroibHUKOB. CepennHHbIN NepreHIuKysip oTpeska. CyMMa yTIiioB TpeyronbHHUKa. BHeNHIe
yTIBI Tpeyronburka. HepaBeHcTBO TpeyrompHrka. COOTHOIIEHUS MEXy CTOPOHAMH U yTIIaMHU
TpeyronbHuka. Teopema [udaropa.

[Tomo6ubIe Tpeyronpauk. [Ipu3naku mogoOus TpeyronbHUKOB. Touky mepecedeHns
MeznuaH, OMCCeKTPHC, BBICOT, TPEYTrOJIbHUKA, CEPEIUHHBIX IIEPIIEHANKYISIPOB CTOPOH
TpeyronbHrKa. CBONCTBO OMCCEKTpHCH TpeyronbHuKa. Teopema Paneca. Merpuueckue
COOTHOLICHUS B IPSIMOYTOJILHOM TpeyronbHuke. CUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC OCTPOTO
yria OpsIMOYTrOJbHOrO TpeyronbHuka U yriaos ot 0 go 180°. @opmyibl, CBI3bIBAIOIIME CUHYC,
KOCHHYC, TAH['€HC, KOTAaHI'€HC OJHOI'0 M TOrO ke yria. Pemenne tpeyronsHukos. Teopema
CHHYCOB M T€OpeMa KOCHHYCOB.

UYersipéxyronpauku. [lapannenorpamm. CBOHCTBA U MPU3HAKK HapaJljIeIorpaMma. .
[IpsmoyronsHUK, poM0, KBaApaT, UX cBOWcTBa U npu3Haky. Tpanenus. CpeqHsist TMHUS
Tparenuy 1 e€ CBOHUCTBA.

MHoroyronbHuKHU. Beimykibie MHOroyronsHUKU. CyMMa yIiIoB BBITYKJIOTO
MHOTOYT'oJIbHUKA. [IpaBuiIbHbIE MHOTOYTOJIBHUKH.

%  OKpY)XHOCTB U KpyT. ['eoMerpryeckue mocTpoeHus

OKPY)KHOCTB " KpYT. DJIEMEHTHI OKPY?KHOCTHU U KpyTra. HCHTpaIIBHBIe " BIIMCAHHBIC YTJIbI.
KacarenpHas k OKPY>XXHOCTH U e€ cpoiicTBa. B3aumHuoe PacCIioIoKCHUE HpHMOﬁ " OKPYXXHOCTH.



OnucHHas ¥ BIIHCAaHHAS OKPYKHOCTH TPCYT'OJIbHUKA. BrucanHbie 1 onMcaHHBIC IleTI;IpéX}’l"OJ’IbHI/IKI/I, nux
CBOICTBa U IIPpU3HAKU. BrmcanHbie U onMcaHHEBIC MHOT'OYT OJIbHUKHU.

I'eomerpuueckoe mecto Touek ('MT). CepennHHBIN MEpIEHANKYIIAP OTpe3ka U OucceKkTpuca
yrina kak I'MT.

I'eomerpuueckue nocTpoeHus HUPKYyJIeM U JTuHelKoi. OCHOBHBIE 3aJjaul Ha TOCTPOEHUE:
IIOCTPOEHUE YIJIA, PABHOI'O JAHHOMY, IIOCTPOEHUE CEPEAUHHOIO NEPIIEHAMKYJISIpA JAHHOIO OTpE3Ka,
IIOCTPOEHUE NPAMOH, IPOXOIAIIEH Yepe3 JAaHHYIO TOUKY U NEPIEHAUKYIISIPHON JTaHHOM NPsSMOH,
MOCTpOeHUE OMCCEKTPUCH AaHHOro yria. [locTpoeHne TpeyroinbHUKa 1O 3aAaHHBIM 3J1eMeHTaM. MeTos
I'MT B 3a7ayax Ha MOCTPOEHHUE.

% 3MepeHHne reoMeTpUIEeCKUX BEITUYNH

HnuHa otpeska. PaccrosiHue Mexly AByMsi TOUKaMU. PaccTosiHre OT TOUKH 10 NpsiMoid. Paccrosinue
MEX]ly TTapajuieIbHBIMU MPSIMbIMU.

IIepumerp MHOTOYTOJIBHUKA.
JnuHa okpyxxHocTH. JITMHA 1yTH OKPYKHOCTH.
I'panycnas mepa yria. BennuuHa BIIMCAHHOTO yIjia.

ITonsiTHe TUTOIIA AN MHOTOYTOJIEHIKA. PaBHOBeNMKHEe GUTyphl. Haxoxnenne miomaay KBaapara,
NpSAMOYTOJIbHUKA, MapajulesiorpaMma, TPEYroJibHUKa, Tpareiuu.

[Monstre momanu kpyra. [Lmomanb cekropa. OTHOLIECHHUE IJIOIIAICH MOT00HBIX QUTYD.

< JleKapTOBbI KOOPAMHATHI HA TIJIOCKOCTH

dopmyna paccTOSHUS MKy IBYMsI ToukamMH. KoopZMHATHI cepeiHbI OTpe3Ka. Y paBHEHUE
(urypsl. YpaBHEHHE OKPY>KHOCTH U TIPSIMON. YTIIOBOM KO3 PHUITUEHT TIPSIMOI.

Y/

< Bekropsl

[Tonstre BexkTopa. Momyns (JumHA) BekTopa. PaBHbie BekTOphl. KommnHeapHbIe BEKTOPHI.
Koopnunats! BexkTopa. CriojkeHre U BEIUMTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha unciio. CkaasipHoe
npousBeaeHre BeKTopoB. KocuHyc yriia Mexmy AByMsI BEKTOpaMH.

% T'eoMmerpuueckue npeodbpa3oBaHus

[ousitre o npeodpazoBanuu Gurypsl. [smwkenne Gurypsl.. Buabl nemxenns Gurypsi:
napajuieNIbHbIN NIepeHoc, oceBasi CHMMeETpHs, HoBopoT. PaBHbie dpurypsl. I'omorerus. [lonobue dpuryp.

% DIeMeHTHI JIOTHKU

Onpenenenne. AkcuoM U TeopeMsbl. JlokazaTenscTBo. JlokazaTenbCcTBO OT MPOTUBHOTO. Teopema,
oOpatHas qaHHOM. HeoOXoamMoe 1 0CTaTouHOE YCIOBUE. YTIOTPEOIeHNE IOTHYECKUX CBS30K eCl ...,
mo..., mo2oa u MmoJbko moz2od.

< FCOMCTDI/ISI B UCTOPHUYCCKOM PA3BUTHH.




U3 ucropun reomerpun, «Havana» EBximpa. Mctopus nsaroro noctynara EBknuaa. Tpuronomerpus —
Hayka 00 M3MEPEHUU TPEYroNbHUKOB. [locTpoeHHe NpaBHIIBLHBIX MHOTOYrOJNbHHKOB. Kak 3apomuiack
ujes KOOpAuHar.

H.W.JIo6auesckuii. JI.Diinep. danec. [Tudarop.

I1l. TEMATHYECKOE IVTAHUPOBAHHUE

7 kjacc
Ne Paznen KonuyectBo yacoB
ABTOpCKast Padouast nporpamma
nporpamMma
1 Jluneitnoe ypaBHeHHE 15 15
C OJJHOM IEpEMEHHOM
2 Lenbie BeIpaskeHUs 52 50
3 OyHKINN 12 12
4 CucteMbl TMHEWHBIX 19 18
ypaBHEHUH C AByMS
repeMeHHBIMU
5 | Ipocmeiiuue ceomempuneckue pucypol 15 12
u ux ceolicmsa
6 Tpeyeonvhux 18 20
7 Hapannenvusie npamsie. Cymma y2io8 16 15
mpeyeonbHUKa
8 Oxpysrcnocms u kpye. I eomempuueckue 16 17
nocmpoeHus
9 IToBTOpEHME U cucTeMaTU3aLUs 12 11
y4e0HOro Marepraia
Hroro 175 170
8 kinacc
Ne Paznen KosmnuecTBo 4acoB
ABTOpCKast Pabouas nmporpamma
nporpamMma
1 PannonansHbIe BRIpaKeHUS 44 42
2 KBagpaTabie kopHU. 25 26
JleicTBUTEIbHBIC YKCIIA
3 KBanparHbie ypaBHEHHS 26 24
4 YemuipéxyeonorHuku 22 26
5 Tlooobue mpeyeonvrukos 16 12
6 Pewenue npsamoyzononvix 14 15




Mpey20NbHUKO8
7 Mnoeoyeonvruxu. 10 12
Inowaowv muocoyeonvruka
8 Tlosmopenue 18 13
U cucmemamu3ayusl
VuebH020 Mamepuaia
HToro 175 170
9 knacc
Ne Paznen KosanuyecTBo yacoB
ABTOpCKas Padouast nporpamma
nporpamMma
1 Hepasencrna 21 21
2 KBapparnunas yHkmus 32 32
3 OJIeMEHTBI MTPUKIIATHOU 21 21
MaTEMAaTUKN

4 YucnoBbie 21 21

MOCJIEI0BATEIbHOCTH
5 Penrenne TpeyrojibHMKOB 16 17
6 IIpaBujabHbIE MHOIOYTOJIbHHUKH 9 9
7 JlekapToBbI 11 12

KOOPIHUHATHI HA TJI0CKOCTH
8 BexTopsl 14 15
9 T'eomerpuueckue 10 11
npeodpa3oBaHmsi
10 Tlosmopenue 15 11
U cucmemamu3ayust
YuebHo2o mamepuana
Hroro 175 170
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