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HopmatuBHoii 0a3oii s pa3paboTku paboueid mporpamMmbl MO MPEAMETY
«I"eomeTpusi» 11 7-9 K1accoB SIBISIOTCS:
1. ®enepanpabiii 3aKk0H 0T 29 aexadbpst 2012 roma Ne 273-D3 «O6 obGpa3zoBaHuu B
Poccuiickon @enepannm»;
2. Ilpuka3sl MunuctepcTBa oOpazoBanus U Hayku Poccuiickoit deaeparuu:
- or 17 pexabps 2010 toma Ne 1897 «OO6 yrBepxacHUN (deaepaTbHOTO
rocyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJApPTa OCHOBHOTO OOIIETr0 00pa30BaHUsY;
3.IIpuMepHBIC MPOTPAMMBI TIO TEOMETPHUH OCHOBHOTO OOITIETO 00pa30BaHUS
4 Pabouass mporpamma 1o «l'eomerpum» oOmero oOpa3oBaHHMs U aBTOPCKOM
nporpammel: ['eometpusi. COopHUK pabouux mporpamm. 7—9 knaccel: mocodue aiis
yunTtenelr obmeobpaszoB. opranuzammii / [cocT.T.A.BypmuctpoBa]. — 6-¢ wu3nm.,
nopad. — M.: IlpocBernienue;
5.0cHoBHas oOpa3oBaTeyibHasl IIpOrpaMMa OCHOBHOTO oOmiero odpazosanus 'bOY
OOLL Ne2 r.0. OKTAOpPBCK;
6.Yuebnsiit man ['bOY OOILL Ne2 r.o. OKT0phCK.

Jannast pabouast mporpamma peanusyercs Ha ocHoBe YMK «I'eometpus. 7-9

kinaccel» JI.C. ATaHacsH:.

-Atanacss JI.C., byry3os B.®., Kagomnes C.b. u np. "T'eomerpus" 7-9 knaccel, M.:

[IpocBenienue;

-Aranacss JI.C., Byry3zoB B.®., Kagomues C.b. u ap. "I'eomerpus” 7-9 knaccel, M.

[Ipocsenienue;

-AtanacsH JI.C., byry3zoB B.®., Kagomues C.b. u ap."T'eomerpus" 7-9 knaccel, M.:

[Ipoceenienue.

«['eomeTpus» B OCHOBHOM IIKOJIE M3ydaercs ¢ 7 mo 9 kiaccel. OOmiee yncio
y4eOHBIX yacoB 3a Tpu rojga oOydenus — 102 gaca. 3 nux 34 yaca B 7 kiacce, 34

yaca B 8 kiacce, 34 Jaca B 9 kiacce.



Ilnanupyembie pe3yjbTaThl 0CBOCHHUS Y4eOHOTro npeamera «I'eomerpus»
B 7-9 Kki1accax

JIMUHOCTHBIE PE3YJIbTATBI OCBOCHUS y‘l@ﬁHOI‘O nmpeamerTa «reOMeTpl/lﬂ» B7-9

KJjaccax:

1) dopmupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH U
CIIOCOOHOCTH OOYYaroIMXCsl K CaMOpa3BUTHIO U caMooOpa3oBaHUIO HAa OCHOBE
MOTHUBAIUUA K 0OYYCHUIO W TIO3HAHUIO, BEIOOPY JaNbHEHIIEro oOpa3oBaHus Ha 0ase
OpPUEHTHUPOBKM B MuUpe Tmpodeccuii U TPOoPECCHOHANBHBIX MPEANOYTECHUH,
OCO3HAaHHOMY TIOCTPOCHHUIO WHIWBUIYabHONW OOpa30BaTEILHON TPAECKTOPHH C

y‘-IéTOM YCTOﬁqHBBIX IMTO3HABATCJIbHBIX HHTCPCCOB;

2) dopMHpoOBaHUE 1IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pPa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH;

3) dopmupoBaHHe KOMMYHHMKATHUBHOM KOMIICTEHTHOCTH B  OOIICHUHU W
COTPYIHHYECTBE CO CBEPCTHUKAMHM, CTAPIIMMH M MIIAIIIMMH B 00pa30BaTEILHOM,
00IIIECTBEHHO TOJIC3HOM, YUeOHO-HCCIIeI0BATEILCKOM, TBOPUYECKON M IPYTUX BUIAX

ACATCIBHOCTH,

4) yMeHHUE SCHO, TOYHO, TPAaMOTHO M3JlaraTh CBOM MBICJIM B YCTHOW M MUCHMEHHOMN
peun, NOHMMAaTh CMBICII TIOCTAaBJICHHOW 3a/Ja4M, BBICTPAaMBaTh apryMEHTALMIO,

IPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI;

5) KPUTUIHOCTb MbIIUJICHUA, YMCHHUC PACIIO3HABATH JIOTHYCCKU-HCKOPPCKTHLIC

BBICKAa3bIBaAHUA, OTJIMYATh TUIIOTC3Y OT (I)aKTa;

6) KpCaTUBHOCTb MBIINUICHHA, HWHHOUATHUBY, HAXOAYUMBOCTb, AKTHBHOCTbL IIpHU

PEUICHUH T'COMCTPHYCCKHX 3aaa4,

7) yMeHHE KOHTPOJHMPOBATH TPOLECC W Pe3ysbTaT YYeOHOH MaTeMaTW4ecKOn

ACATCIBbHOCTH,



8) CcMOCOOHOCTHh K SMOIMOHATBHOMY BOCHPUATHIO MaTeMaTHYECKUX OOBEKTOB,

3a/1a4, pEIICHUN, PAaCCyKICHUM;

MeTanpeaMeTHbIE Pe3YJbTaThl:

1) ymMeHHE CaMOCTOSTENFHO IUIAHUPOBATh AJIbTEPHATHUBHBIC ITYTH JOCTIKEHUS
1eJIei, 0CO3HAHHO BBIOMpATh Hanbosee 3PPEKTUBHBIE CIIOCOOBI PEIICHUsT YIEOHBIX

H ITI03HAaBATCJIBHBIX 3a4a4,

2) yMEHHE OCYIIECTBIATh KOHTPOJb MO PE3yJbTaTy U MO CIOcoOy JeWCTBUS Ha

YPOBHC ITPOU3BOJIbHOI'O BHUMAHHWA 1 BHOCHTD H€O6XOI[I/IMBIG KOPPCKTHUBEIL,

3) yMeHue aJieKBaTHO OLICHUBATh MPABHIBHOCTh WM OMIMOOYHOCTH BBIMOJHEHUS
yueOHOM 3a1auM, €€ OOBEKTHUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOKHOCTH €€

peLIeHus;

4) OCO3HAaHHOE BIAJICHUE JIOTUYECKUMHU JACUCTBUAMM ONIPEICIICHUS MOHITHH,
0000IlIeHHs, ~ YCTAHOBJIEHHWA  AHAJOTWM,  KJIacCU(PUKALMKM  HA  OCHOBE
CaMOCTOSITENIbHOTO BbIOOpa OCHOBAHMN U KPUTEPHUEB, YCTAHOBJIECHUS POJOBHUIOBBIX

CBSI3CH;

5) yMmMeHHEe yCTaHaBJIMBATh MPUYUHHO-CJIEACTBEHHBIC CBSI3M, CTPOUTH JIOTUYECKOE
paccykJieHue, yMO3aKJIIOUeHHe (MHIAYKTUBHOE, NEIYKTUBHOEC U TIO AHAJIOTHH) H

BBIBOJBI,

6) ymMeHue co3laBaTh, NPUMEHSITh U MPEOOPa30BBIBATH 3HAKOBO-CHMBOJIMYECKHE

cpeacTtBa, MOACIN U CXCMbI OJIA PCIICHUA yT—Ie6HI)IX H ITIO3HAaBAaTCJIbHBIX 3a414a4,

7) yMeHue OpraHu30BbIBATh YYEOHOE COTPYIHUYECTBO U COBMECTHYIO JACSITEIBHOCTD
C YUYHUTENEM M CBEPCTHUKAMU: ONPEAENATh LN, pacupeaessiTh GyHKIUU U POJIU
YYaCTHHUKOB, OOIIME crnocoObl padoThl; yMEHHE paboTaTh B TpYyIIe: HAXOAWUTH
oOmee pereHnue W paspemarb KOH(MIUKTHI Ha OCHOBE COTJIACOBAHUS TMO3HIMN U

yuéTa HUHTEPECOB; CIylIaTh MNapTHEpa; (OPMYyIUpPOBaTh, APTyMEHTHPOBATh H



OTCTauBaTh CBOE MHCHHC,

8) ¢dopmupoBaHME W  pa3BUTHE Y4eOHOM ®  OOIIE-TIOJIH30BATEIHLCKON
KOMITETCHTHOCTH B 00JIACTH HCIOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
texHosioruit (MKT-koMmeTeHTHOCTH);

9) dopmupoBaHue mNepBOHAYAIBHBIX MPEACTABICHUM 00 HUAEIX M O MeToAax
MaTEMaTUKH KaKk 00 YHUBEpPCAJIbHOM S3bIKE HAayKH W TEXHUKH, O CPEJICTBE
MOJICJIMPOBAHUS SIBIICHUN U TIPOLIECCOB;

10) ymeHue BUIETh MAaTEMaTHUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOMN CUTYyallH B
OPYTUX JUCUUIUIMHAX, B OKPYKAIOIIEH KU3HHU;

11) yMeHHe HaXOuTh B Pa3IMYHBIX UCTOYHUKAX MH(OPMALINIO, HEOOXOIUMYIO IS
penieHrs MaTeMaTUYeCKUX MpoOJeM, W NPEACTABIATh €€ B IMOHATHON (dopme;
NPUHUMATh pPEIIEHHWE B YCIOBHSIX HEMNOJHOM M MW30BITOYHOM, TOYHOU H
BEPOSITHOCTHOM MH(OpMAIINH;

12) yMeHHe MOHUMAaTh M HCIOJIb30BaTh MAaTEMAaTUYECKHE CPEACTBA HArJISAHOCTU
(pUCyHKH, 4YepTeXu, CXeMbl M [p.) I WUIIOCTpalud, WHTEPIpETaLHH,
apryMeHTaluu;

13) ymeHue BbABUraTh TUIOTE3bl MPU PEHICHUH Y4YEOHBIX 3aJaud NOHUMATb
HE0OXOAMMOCTb UX IPOBEPKH;

14) ymeHue NpUMEHSTb WHIYKTUBHBIE WU JIEIYKTUBHBIE CHOCOOBI pPacCyXICHH,
BUJIETh PA3JIMYHbIE CTPATETUN PELIEHUS 3a/1a4;

15) noHMMaHuEe CYIIHOCTH AJITOPUTMUYECKUX MPEANUCAHUN U YMEHHE JeHCTBOBAThH
B COOTBETCTBHUU C IIPEAJIOKEHHBIM AJITOPUTMOM,;

16) ymeHue caMoCTOSITETbHO CTaBUTH II€JIM, BBIOUPATh U CO3/1aBaTh aJTOPUTMBI JIJIS
penieHus y4eOHbIX MaTEMAaTUUECKUX POoOIeM;

17) yMmeHue IUJIaHUPOBaTh M OCYIIECTBIATH JI€ATE€IbHOCTh, HANpPABJICHHYIO Ha
pelLIeHne 3a7a4 UCCIIEN0BATENBCKOIO XapaKkTepa,

IIpenMeTHble pe3ybTaThl 0CBOeHUsI YueOHOro npeamera «I'eomerpusi» B 7-9

KJaccax:



- (¢dopMUpOBaHHE TPEICTABICHUNA O MaTeMaTHMKE Kak O METOJE I03HaHUs
JICHUCTBUTENHFHOCTH, MO3BOJIAIONIEM OMUCHIBATh M M3ydaTh PEaIbHBIC MPOIECCHl U
SIBIICHUS;

- pa3BuUTHE yMEHUH paboTaTh ¢ Y4E€OHBIM MaTEeMAaTUYECKUM TEKCTOM
(aHanmu3upoBaTh, M3BJICKATh HEOOXOMMMYI0 HMH(OpPMAIIMIO), TOYHO U TPAMOTHO
BBIp2XaTh CBOM MBICIH C MPUMEHEHHEM MaTeMaTHYeCKOil TEPMHUHOJOTHH U
CHUMBOJIMKH, OpOBOJIUTH  KJaccU(UKALUMU,  JIOTUYECKHE 000CHOBaHUA,
J0Ka3aTeIbCcTBa MAaTEMAaTUUECKUX YTBEPKICHUH;

- pa3BUTHE MPEICTABICHUN O YHCIE W YUCIOBBIX CHCTEMax OT HATypalbHBIX IO

NEUCTBUTENBHBIX  YHWCEN,  OBJAJCHUE HABBIKAMU  YCTHBIX, IHCbMECHHBIX,
WHCTPYMEHTAJIbHBIX BHIYMCIICHUN;

- OBJIQJICHHEC CHMBOJIBHBIM  SI3bIKOM  aireOpbl, MpUeMaM{  BBITTOJTHEHUS
TOXJICCTBCHHBIX TMPeoOpa3oBaHUN BBIPAKCHUHN, pEIICHUS YPaBHEHHUH, CHCTEM
YpPaBHEHHM, HEPABEHCTB U CUCTEM HEPABEHCTB;, YMEHHUS MOJIECIUPOBATH PEaJIbHbBIC
CUTyalldd Ha s3bIK€ alreOpbl, HCCIENO0BaTh IIOCTPOCHHBIC MOJEIH C
MCTIOJIL30BAaHUEM armapara aireOpbl, HHTEPIPETUPOBATH MOJIYYEHHBIN pe3ybTarT;
- OBJIAJICHUE CHUCTeMOW (YHKIMOHAJIBHBIX IIOHATHH, pa3BUTHE YMCHUS
WCTIONB30BaTh  (PYHKIMOHAIBHO-TpaUUECKUEe TPEACTABICHUSI ISl PEIICHUS
pa3IMYHBIX MAaTEMaTUYECKUX 3a/a4, JUIi ONWUCAHWS W AaHajdu3a peaJbHbIX
3aBUCUMOCTEH;

- OBJIaJICHUE I€OMETPUYECKUM SI3BIKOM; PAa3BUTHUE YMEHMs HCIOJIB30BaTh €ro IS
ONMCAaHUA IPEIMETOB OKPYXKAIOIIETO MHpa; pPa3sBUTHE IMPOCTPAHCTBEHHBIX
OpEICTaBICHUM,  W300pa3uUTENbHBIX  YMEHHH,  HaBBIKOB  I'€OMETPHUUYECKHUX
IIOCTPOCHHU;

- (OpMHpPOBAHHE CHUCTEMAaTUYECKUX 3HAHUN O IJIOCKUX (UTypax M UX CBOMCTBaXx,
IIPEACTABICHUM O IMPOCTEHMIIUX IPOCTPAHCTBEHHBIX TEJIaX; pa3BUTUE YMEHUH
MOJICIIMPOBAHUsl PEANBHBIX CUTyallMd Ha s3bIKE TEOMETPUM, WCCIEAOBAHUSA
IIOCTPOCHHOW MOJIEJIM C HCIOJIb30BAHUEM T€OMETPUUYECKUX IIOHATUU U TEOpEM,
anmnapara ajareopbl, peleH!s] TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4;

- OBJIQJICHHME MPOCTEUIIMMHU CIIOCOOAMU MPEJICTABIICHUS U aHAJIU3a CTATUCTUYECKHUX

JTAHHBIX; (OPMUPOBAHKUE TMPEACTABICHUM O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B



pealbHOM MHPE M O Pa3IMYHbIX CIOco0axX HMX M3YyYEHHs, O MPOCTEHUINX
BEPOATHOCTHBIX ~ MOJEJNAX; pa3BUTUE yMEHMHM  M3BIEKaTh  MH(QOpPMALUIO,
Mpe/CTaBJICHHYI0O B Tabiulax, Ha JuarpamMmax, Tpadukax, OINUCHIBaTh U
AQHAJIM3UPOBaTh MAaCCHUBBl YHUCJIOBBIX JAaHHBIX C IOMOULIBIO  IOIAXOISALIUX
CTaTUCTUYECKUX XapaKTEPUCTUK, HCIIOIb30BaTh ITIOHUMAHUE BEPOSTHOCTHBIX
CBONCTB OKPY’KAIOIUX SIBJICHUW IPU NIPUHATUHU PEILICHUM;

- pa3BUTHE YMEHUW NPUMEHATH W3YUYCHHBIC IOHATHS, PE3YIbTAThl, METOABI IS
peleHns 3a1ad MPAKTUYECKOTO XapakTepa W 3aJad U3 CMEKHBIX IUCLHUIUIMH C
UCIIOJIb30BAaHUEM IPU HEOOXOAMMOCTH CIIPAaBOYHBIX MATE€pPHAJIOB, KOMIIBIOTEPA,
ITOJIb30BAaThCS OLUEHKON Y MPUKUJIKOW IPH MPAKTUYECKUX pacyeTax

BrinyckHuK HayyuTces B 7-9 kiaccax (il HCIIOJIb30BAHNS B
NMOBCEeIHECBHOM KM3HM U 00ecreYeHUs1 BO3MOKHOCTH YCIEIITHOTO MPO/I0JIKEeHHS
o0pa3oBaHus Ha 02a30BOM YPOBHe)

JJIeMEeHTbI TEOPUH MHOKECTB M MATEMaTHYECKOM JIOTUKHU

. OnepupoBath Ha 0a30BOM YpPOBHE ! TOHSTHSAMM: MHOXECTBO, SIEMEHT
MHOKECTBA, MOJAMHOXECTBO, TPUHAIJICKHOCTD;

*  3aJaBaTh MHO>XECTBA MEPEUNCIICHUEM UX 3JIEMEHTOB;

. HaXOJUTh TIepeceueHre, OO0beAMHEHUE, MOAMHOXKECTBO B MPOCTEUIIUX
CUTYyalUsX;

. ornepupoBaTh Ha 0a30BOM YpOBHE TOHSTHUSMU: ONpENETICHUE, aKCUOMa,
TeopeMa, 10Ka3aTeIbCTBO;

*  TPUBOAUTHL NPUMEPHl W KOHTPHOPUMEPHI ISl TMOJATBEPKICHUS CBOUX
BBICKA3bIBAHU.

B noBceaHeBHOI JKM3HU M IPU U3YyYE€HUH APYTUX MPeAMETOB:

. UCIIOJIb30BaTh TIpaduueckoe MPEACTaBICHUE MHOKECTB JJI ONHUCAHUS
peaTbHBIX TIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 33714 IPYTUX YICOHBIX MPEIMETOB.

Yuciaa

«  OnepupoBaTh Ha 0a30BOM YPOBHE TMOHSTHSIMHU: HATypajgbHOE 4YHUCIIO,
[eJ0€ YHCI0, OOBIKHOBEHHAas JApoOb, JAecsATHUYHAs ApoOb, CMelaHHas JpoOb,
palMoHaIbHOE YHCIIO, ApU(PMETHUECKUI KBaIpaTHBIM KOPEHb;




. HCMOJIb30BaTh CBOMCTBA YKMCEI M NPAaBWIA JIEUCTBUM NPU BBIIOJHEHUU
BBIYHMCJICHHUH,

. WCMOJI30BaTh MPU3HAKU AEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUU
BBIYMCIICHUH U PEILICHUH HECJIOKHBIX 3a]a4;

. BBINIOJIHATh OKPYIJICHWE PAlMOHAIBHBIX YHCEI B COOTBETCTBUU C
MpaBUJIaMUu;

. OIICHMBATh 3HAYEHHUE KBAJPATHOTO KOPHS M3 TMOJIOKHUTEIBLHOIO I1IE€JIOr0
qyycia;

. pacno3HaBaTh PALMOHAIIBHBIE U UPPALUOHAIBHBIE YUCTIA;

. CpaBHUBATh YHUCIIA.

B nmoBcexHeBHOM KM3HU U NIPU U3YYECHUH APYIUX MPeIMETOB:

. OLICHUBATh PE3YJIbTAThl BEIYUCICHUN NIPU PEIICHUM TPAKTUYECKUX 3a]1a4;

. BBITIOJIHATH CPABHEHUE YMCEII B PEAJIBHBIX CUTYallUsIX;

. COCTaBJISITh YMCJIOBBIE BBIPAKCHUS MPU PEIICHUM MPAKTUUYECCKUX 3a7a4 U
3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB.

ToxaecTBeHHbIE MPe00pa3oBaAHUSA

. BrInonHATE HECIOXKHBIE MPEeoOpa3oBaHMs [JIsi BBIYMCICHUS 3HAYCHUM
YUCJIOBBIX BBIPAKEHUM, COJCPKAIIMX CTENEHU C HATypAIbHBIM IOKa3aTeleM,
CTETICHM C LIEJIBIM OTPUIIATEIILHBIM ITOKA3aTEeIIEM;

. BBITIOJTHATH HECJIOXKHBIC TTPe0Opa30BaHUsI IENIBIX BRIPAKEHUN: PaCKPHIBATh
CKOOKH, TPUBOJIUTH MOJOOHBIE ClIaracMbI¢;

. HCIIOJB30BaTh (POPMYJIbI COKPAIEHHOTO YMHOXEHHUS (KBaJApaT CYMMBI,
KBaJ[paT Pa3HOCTHU, PA3HOCTh KBAJPaTOB) JJISI YNPOIIEHUS BBIYUCICHUN 3HAYCHUUN
BBIPAXKEHU;

. BBITIOJIHATh HECJIOKHBIC MPeoOpa3oBaHusl TPOOHO-TMHEUHBIX BBIPAYKECHUIM
Y BBIPAKECHUM C KBAAPATHBIMU KOPHSIMHU.

B noBcegHeBHOM KU3HU U NIPU U3YYCHUM JAPYTrUX NPeIMeETOB:

. IMOHUMATh CMBICJI 3aIIMCH YUCJIa B CTAHAAPTHOM BHJIE;

. omepupoBaTh Ha 0a30BOM YypOBHE TIOHSATUEM «CTaHAapTHas 3aluch
qyycia.

YpaBHeHUS U HEPABEHCTBA

. OnepupoBath Ha 0a30BOM YypOBHE IMOHATUSIMHU: PABEHCTBO, YUCIIOBOE
PaBEHCTBO, YPAaBHECHHUE, KOPECHb YPABHEHHS, PEIICHUE YPABHEHUS, YHCIIOBOE
HEPABECHCTBO, HEPABEHCTBO, PEIIIEHNE HEPABEHCTBA;

. MPOBEPSITH CIPABEJIMBOCTD YHACIIOBBIX PABEHCTB U HEPABEHCTB;



¢ pemiaTh JMHEWHbIE HEPABEHCTBA U HECIIOKHBIC HEPABEHCTBA, CBOIAIINECS
K JUHEWHBIM;

¢ pemiaTh CUCTEMBI HECIIOKHBIX INHCWHBIX YPaBHEHU, HEPABEHCTB;

*  MpOBEpATh, SBJISICTCS JM JAHHOE YHUCJIO pEUICHUEM YpaBHEHUs
(HEpaBeHCTBA);

«  pemaTh KBaJpaTHbIE€ ypaBHEHUS MO (opMyse KOpHEW KBaJApPaTHOTO
ypaBHEHMUS;

«  m300paxaTh PEIICHUs HEPABEHCTB U UX CUCTEM Ha YHUCIIOBOU MPSMOM.

B noBceHeBHOM KU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:

e COCTaBIIAITh W peIaTh JIMHCWHBIC YPaBHEGHHUS TIPU pEIICHUW 3ajad,
BO3ZHUKAIOIIUX B IPYTUX y4E€OHBIX MTPEAMETAX.

DOyHKUUHA

«  Haxoauth 3HaueHue GyHKINUU 110 33]JaHHOMY 3HAYCHHUIO apTyMEHTa;

¢ HAXOAWTh 3HAYECHHE apryMEeHTa IO 3aJaHHOMY 3Ha4YeHUI0 (YHKIHHA B
HECJIOKHBIX CUTYaITUsX;

«  ONpPEACNATHh IMOJIOKEHUE TOYKU 10 €€ KOOpAMHATaM, KOOPJAWHATHI TOYKH
IO €€ MOJI0KEHUIO Ha KOOPAWHATHON TIJIOCKOCTH;

« 1o rpaduKy HAxXOIWUTh OO0JACTh OMNpPEACIICHHUS, MHOXKECTBO 3HAYCHHIA,
HYJTU (QYHKIUW, MPOMEKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pACTaHUS U
yObIBaHMsI, HAMOOJIbIIIEEe Y HAUMEHbIIIee 3HAUCHUS (PYHKITUY;

«  CTpoUTh rpaduK JUHEHHON QYHKIINH;

*  TIpOBEPATh,  SBISACTCS JIA  JTAHHBIN rpadux rpagukom
3a1aHHOM QyHKUMH (JTMHEIHOM, KBaJpaTUIHOM, oOpaTHoOM
MPONOPIUOHAIBHOCTH );

«  ONpeAenaTb NpUOIMKEHHBbIE 3HAYEHUS KOOPAMHAT TOYKHU MEepeceyeHus
rpaguKoB QyHKIIHIA;

«  omepupoBaTh Ha 0a30BOM YPOBHE MOHATHSMHU: MOCIEAOBATEIHHOCTD,
apudmeTnyeckas nporpeccusi, reoMeTpuieckasi Iporpeccus;

¢ pemaTh 3a/]aud Ha NPOrPEeCcCHH, B KOTOPHIX OTBET MOXKET OBITh MOJy4YEH
HEMOCPEICTBEHHBIM MO/ICUETOM 0€3 MPUMEHEHUS (POPMYII.

B noBceHeBHOM KNU3HH M NIPH U3YYE€HHHU APYTHX NMPeIMETOB:

*  HCHOJB30BaThb TIpaUKHU pEATbHBIX IMPOLIECCOB W 3aBUCUMOCTEH s
OTNpe/ieNieHUs] X CBOWCTB (HauOOJIbLINE W HAMMEHbIIWE 3HAUYCHUS, MPOMEXKYTKU
BO3pacTaHus U yObIBaHUS, O0JIACTU TOJOKUTENIBHBIX U OTPUIATENBHBIX 3HAYCHUH U
T.IL.);



*  HUCIOJIb30BaTh CBOMCTBA JIMHEWHON (YHKINH U ee rpaduk MpU peleHUH
3a/1a4 U3 IPYTuX yueOHBIX MPEIMETOB.

CraTtucTuka ¥ TeOpusi BePOSITHOCTEM

«  HMMeTth mpeAcTaBICHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTU
CIIy4ailHOTO COOBITHSI, KOMOMHATOPHBIX 3a]a4ax;

¢ pemaTh MOpoOCTeilIKe KOMOWHATOpHbIE 3a7a4d METOJOM NPSIMOTO U
OpraHU30BaHHOTO Mepedopa;

*  TPeICTaBJIATH JJaHHBIC B BUJE TAOJHII, JUArpamMmm, rpadukos;

«  yuTaTh MHGPOPMAIUIO, MPEACTABICHHYIO B BHUJAE TaOIUIbI, JHUArpPaMMBI,
rpaduka;

*  ONpEeAeNATh OCHOBHBIE CTaTUCTHUYECKUE XapPAaKTEPUCTUKH UYHMCIIOBBIX
HaOOpPOB;

*  OILICHMBATh BEPOSITHOCTh COOBITHS B MPOCTEHIINX CIIydasiX;

*  HMETh IMPEJCTaBICHHE O POJU 3aKOHAa OOJIBIIMX YHUCEI B MAacCOBBIX
SABJICHUSIX.

B noBceqHeBHOM KNU3HH M NIPH U3YyYE€HHHU APYTHX MPeIMETOB:

*  OLEHMBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Mepedopa;

*  UMEThb TPEACTABIECHHWE O POJIM MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHI;

*  CpaBHMBATb OCHOBHBIE CTaTUCTUYECKHUE XAPAKTEPUCTHKH, MOJIyYCHHBIE B
IpOLIECCe PELICHMS IPUKIIAIHON 3a1a4M, U3YyUEHUS] PEATBHOTO SIBICHMUS;

*  OLIEHUBAaTh BEPOSITHOCTh PEAJbHBIX COOBITHMI M SIBICHUN B HECIOKHBIX
CUTYaLUSX.

TexkcroBble 3a1a4u

« Pemarp HeCIOXKHBIE CIOKETHBIE 3aJa4yd pa3HbIX THUIIOB Ha BCE
apupMeTHIeCKue JCHCTBUS;

*  CTPOUTH MOJEJb YCIOBHS 3aJauu (B BUAE TaOJIMIIbI, CXEMbl, PUCYHKA WJIH
YPaBHEHUS), B KOTOPOW JaHbl 3HAYEHUS JBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYMH, C
LEJIBIO MIONCKA PELIEHUS 3a1a4H;

*  OCYIIECTBJIITH CIOCOO MOMCKA pELIECHUs 3a7a4i, B KOTOPOM PacCy>KIeHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO WJIM OT TPeOOBaHUS K YCIOBHIO;

*  COCTaBJIATH IUIAH PELICHHUS 3a/1a4u;

*  BBIIEJATH ATAIlbl PEILICHUS 3aa4H;

*  HMHTEPIPETUPOBATH BBIUKCIUTEIbHBIE PE3YNIBTATHI B 3a/1aU€, UCCIEA0BATh
ITOJIyYE€HHOE PELICHNE 3aa4H;



. 3HATHh Pa3jIN4he CKOPOCTeH O0BEKTa B CTOSYEH BOJAE, MPOTUB TCUCHUS U
110 TCYCHUIO PEKH;

*  pelaTh 331a4¥ Ha HAXOXJICHUE YaCTH YHCIIA U YUCIIA IO €r0 YaCTH;

«  pemaTh 337a4d pa3HbIX TUIOB (Ha PabOTy, Ha MOKYIKH, HA JBM)KCHHE),
CBSI3BIBAIOIIMX TPU BEJIWYMHBI, BBIACIATh 3TH BEIMYUMHBI U OTHOIIEHUS MEXKIY
HUMU;

*  HaxoJWTh MNPOLEHT OT YMCJA, YUCIO MO MPOLEHTY OT HEro, HaXOIUTh
MPOLEHTHOE CHU>KEHNE WJIM POLIEHTHOE MOBBIICHUE BEJINYNHBI;

*  pelIaTh HECIIOXKHBIC JIOTUYECKUE 3a]]a491 METOJOM PACCYX ICHHM.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JAPYTrUX NPeIMETOB:

*  BBIJABUTAaTh T'MIIOTE3bl O BO3MOXKHBIX IIPEJACIbHBIX 3HAYCHUAX UCKOMBIX B
3a/1aue BEJIUYHH (Je1aTh MPUKHUJIKY ).

I'eomerpuueckue Gpurypsol

«  OnepupoBaTh Ha 6a30BOM YPOBHE MOHATHSIMHU T€OMETPUUECKUX PUTYD;

*  u3BJIEKaTh MH(OPMAIUIO O FeOMETpUYECKUX (Purypax, npeacraBieHHYIO
HAa 4epTeXax B IBHOM

BUJIE;

*  TPUMEHSTH JJIsl PEIICHUs 3ajlad reoMeTpudeckue (hakThl, €CIU YCIOBUS
UX MMPUMEHEHUS 33/I1aHbl B IBHOU (DopMme;

¢ pemaTh 33Ja4d Ha HAXOXKICHUE T€OMETPUUYECKHX BEIMYUH MO oOpasiam
WU aITOPUTMaM.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JPYTUX NPeIMETOB:

HCIIOJIb30BaTh CBOMCTBA TEOMETPUUECKUX (DUTYD JI pelIeHUs TUTIOBBIX 3aja4,
BO3HUKAIOUIUX B

CUTYyaIUsIX ITOBCEAHEBHOM KU3HU, 3a7a4 TPAKTUUECKOTO COJICPIKAHUS.

OTHO1ICHUS

«  OnepupoBaTh Ha 6a30BOM yYpOBHE MOHSATHUAMH: PABEHCTBO (DHUTYp, paBHbBIE
burypsi, PaBEHCTBO TPEYTOJIbHUKOB, MapasuieIbHOCTh PSIMBIX,
NEePIEHAUKYJIAPHOCTh  NPSAMBIX, VYIJBl  MEXKIY NPSAMBIMH, NEPICHAUKYISP,
HAKJIOHHAasl, TPOCKIIUSI.

B noBcegHeBHOM *KU3HU U NIPU U3YYE€HUM JPYTUX NPEeIMETOB:

*  HCHOJIb30BaTh OTHOILICHWS JUISi  pEIIEHUs  MOpOCTEHIIMX  3ajaad,
BO3HUKAIOUIUX B PEAIbHOM KU3HHU.

HN3MepeHnst M BHIYUCTICHUS

*  BpmonHATs U3MepeHUe MIMH, PACCTOSIHUN, BEJIIMYHMH YIJIOB, C ITOMOIIBIO
WHCTPYMEHTOB JIJISI U3MEPEHHM JUIVH U YTJIOB;



. MPUMEHATH (POPMYJIBI TIEPUMETpa, TUIOMIAAXM W O0BbeMa, IIJIOMATN
MMOBEPXHOCTU OTAEIBHBIX MHOTOTPAHHUKOB ITPU BBIYHUCIICHUAX, KOTJIAa BCE JAHHBIC
HMMEIOTCS B YCIIOBUU,

. npuMeHsITh  Teopemy Iludaropa, 0a30Bble  TPUTOHOMETPHUECKHE
COOTHONIIEHMS JIS BBIYMCICHUS [JIMH, PACCTOSAHWH, IUIOMIQJEH B MPOCTEHIINX
Cy4asx.

B noBceHeBHOM KU3HU ¥ NIPU U3YYE€HUM JPYTUX NPEeIMETOB:

. BBIUHCIISITh PACCTOSHUS HA MECTHOCTH B CTAHAAPTHBIX CHTYAIUSX,
IJIOIIAIM B MIPOCTEHIINX CIydasiX, IPUMEHSITh (OPMYJIbI B MPOCTEUIIINX CUTYAIUSIX
B ITOBCETHECBHOM KU3HU.

I'eomeTrpuyeckue NoCcTpoeHU

N3o06pakath TUMOBBIC TUIOCKKE (DUTYPHI U (UTYPHI B IIPOCTPAHCTBE OT PYKH U
C MOMOUIBbK0 HHCTPYMEHTOB.

B nmoBcexHeBHOM KM3HU U NIPU U3YYEHUHU APYIUX MPeIMETOB:

. BBINIOJIHATh MPOCTEUIINE TOCTPOCHUS HAa MECTHOCTU, HEOOXOJIUMBIEC B
pEATbHOM KU3HMU.

I'eomeTpuyeckue nmpeodpazoBaHus

. Crpoutsh urypy, CAMMETPUUHYIO JTaHHOU (DUTYype OTHOCUTEILHO OCH U
TOYKHU.

B nmoBcexHeBHOM KM3HU U NIPU U3YYEHUH APYIUX MPeIMETOB:

. pacrio3HaBaTh JIBMKEHHE OOBEKTOB B OKPYIKAIOIIEM MHUPE;

. pacro3HaBaTh CHMMETPUYHBIE (PUTYPBHI B OKPYKAIOIIEM MUPE.

BekTOpbI 1 KOOPAMHATHI HA MJIOCKOCTH

. OnepupoBath Ha 0a30BOM YPOBHE MOHSTUSMH BEKTOP, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOPA HA YUCII0, KOOPAUHATHI HA MIIOCKOCTH;

. OTIPEICIIATh MPUOIMKEHHO KOOPJIWHATHI TOYKH 1O €€ M300paKCHUIO Ha
KOOPJIMHATHOM IUIOCKOCTHA. B MOBCeJHEBHOW KU3HM M NPU U3YYEHUHM APYrUX
npeaMeToB:

. UCIIOJIb30BaTh BEKTOPHl  JUISI  PELICHUS  MPOCTEUIINX 3aja4

Ha OIPEJICICHUE CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUSI.

Hcropuss maTeMaTuKu

. OnuceiBaTh OTAEIBHBIE BBIJAIOIIMECS PE3YJIbTAaThl, MOJIYUYEHHBIE B XOJE
pa3BUTHUS MAaTEMATUKHU KaK HAYKU;

. 3HaTh NPUMEPBl MATEMATHYECKUX OTKPBITUA M UX ABTOPOB, B CBSA3U C
OTEYECTBEHHOU U BCEMUPHOMN UCTOPUEM;

. MMOHUMATh POJIb MATEMATUKH B pa3BuTuu Poccum.



MeToabl MaTEMAaTHKH

. BriOupate nogxondiiuii M3y4eHHBIM METOJ JJIsl PEUICHUS W3YyYECHHBIX
THUIIOB MaTEMAaTHYECKHX 3a11a4;

. [IpuBOIUTH MIPUMEPHI MaTeMaTUIECKNX 3aKOHOMEpPHOCTEH B
OKpY’Karolen JedCTBUTEILHOCTH U ITPOU3BEICHUSIX UCKYCCTBA.

BuvinyckHuk noayuum 603M0MuCHOCHb HAYYUmMbCA 6 7-9 Kaaccax ons
obecneueHus 603MONHCHOCMU YCREUIHO20 NPOOOJIHCEHUS 00pA308aHUA HA 0A3080M
U y2nyo1eHHOM YPOBHAX

Anemenmovt meopuu MHOICECHE U MAMEMAMUUECKOU 102UKU

. Onepuposambw 2 nowsmusmu: onpedenenue, meopemda, aKCUOMA,
MHOJICECMB0, XAPAKMEPUCMUKU MHONCECMEa, HSNeMeHN MHONCeCmseda, nycmoe,
KOHeuHOe U OeCKOHeUHOe MHONCECMB0, NOOMHONCECMB0, NPUHAOIEHCHOCHb,
BKIIOUYEHUE, PABEHCMBO MHONCECME,

. U3006padcamov MHOICECMEA U OMHOULEHUE MHOICECTNE C NOMOWbIO KDV208
Dunepa,

. onpeoenims NPUHAONEHCHOCHb IJIEMEHMA MHOHCeCma)y, 00beOUHe U0 U
nepecedenuro MHO}CeCcmas,

. 3a0a8amv ~ MHONCECMBO C NOMOWbLIO  NEPEeyUCIeHUss  INeMeHMOs,
CII08ECHO20 ONUCAHUSL,

. onepuposamv NOHAMUAMU. BbICKA3bIBAHUE, UCIMUHHOCMb U JIOHCHOCMb
BbICKA3LIBAHUS, OMPUYAHUE BbICKA3LIBAHUL, ONepayulu HAO BblCKA3bIGAHUAMU. U,
UU, He, YCI0BHbLE BbICKA3LIBAHUSL (UMNAUKAYUU),

. CMPOUmMb 8bICKA3LIBAHUSL, OMPUYAHUS BbICKA3LIBAHUII.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

. CmMpoums YenouKku YMO3AKIOUeHUll HA OCHOBE UCNOJIb3068AHUS NPAGUTL
JO2UKU,

. UCNONB308ANb MHONCECMBA, ONEPAYULU C MHONCECMBAMU, UX epagureckoe
npedcmasierue 0Jisi ONUCAHUSL PeanlbHbIX NPOUECCO8 U ABNEeHULL.

Yucna

. Onepuposamsv ~ NOHAMUAMU:  MHOJCECMBO  HAMYPAIbHLIX — UYUCE,
MHOIICECBO YEIbIX HUCe, MHONCECMB0 PAYUOHANbHBIX YUCEN, UPPAYUOHAIbHOE
yuco, K8AOPAMHbILL ~ KOPEeHb,  MHONCECMBO OelicmeumenbHblx  Yucer,
2eomempuyeckas, — uUHmepnpemayusi — HamypauibHblX, — YeavlX,  PAYUOHATbHLIX,
oelicmeumenbHbix yucel,




*  noHUMamv U OOBACHAMb CMBICA NOZUYUOHHOU 3ANUCU HAMYPATbHO20
yucaa,

*  GLINOIHAMb GLIYUCTEHUS, 6 MOM YUCIe C UCNONb308AHUEM NPUEMO8
PAYUOHATILHBIX BbIYUCTICHULL,

*  BbINOJHAMb OKpY2leHUe PAYUOHAIbHBIX YUCEl C 3A0AHHOU MOYHOCbIO,

*  CpasHUBAMb payUOHAIbHbIE U UPPAYUOHATbHbLE YUCA,

s npeocmasnsimeb PAYUOHAIbHOE YUCIO 8 BUOe 0eCAMUYHOU OpoouU

*  YNopA0o4uU8ams YuCid, 3aNUCAHHbIE 8 8U0e 0ObIKHOBEHHOU U 0eCAMUYHOLL
opobu,

«  Haxooumwv HO/] u HOK yucen u ucnonv3osamo ux npu peuieHuu 3a0ad.

B noeceonegnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

*  NpUMeHAmb Npasula NPUOTUNCEHHBIX  BbIYUCIEHUU NpU  peuleHuu
NPAKMUYecKux 3a0a4 U peuleHuly 3a0ay Opyeux y4eonvix npeomemos;

*  GLINOJHAMb CPABHEHUE Pe3yIbmamos  6blYUCIEHULl Npu  peuleHuu
NPAKMU4ecKux 3a0ay, 8 mom 4ucie NPUOIUNCEHHBIX GbIYUCTEHULL,

*  cocmasnamb U OYeHU8amv YUCIO0Bble GbIPANCEHUs NpU  peuleHUuu
NPAKMU4ecKux 3a0a4 u 3a0ad u3 opy2ux y4eoHvlx npeomemos;,

*  3anucwléamsv U OKpPYeIsAMb UYUCIOBble 3HAYEHUS DealbHblX GelUdUH C
UCNOIb308AHUEM DAZHBIX CUCTNEM UBMEPEHUSL.

Tosxcoecmeennvie npeodpazoeanus

«  Onepuposamv nNOHAMUAMU CMENEHU C HAMYPALbHLIM NOKA3AmeneMm,
cmeneHu ¢ yeavlM OmpuyameibHulM NoKa3amenem,

*  GLINOIHAMbL  NPeoOpPA308aHUSl  YENbIX  GbIPAJCEHUN.  OeUcmeus ¢
0OHOUIeHaMU (CllodiceHe,

gbluUmManue, YMHOJNCeHUe), 0eUCmsus ¢ MHO204IeHaMU (ClodceHue,
gvluUmManue, YMHoJICeHue),

*  BBINOJIHAMb PA3NOJNCEHUE MHO20YIEHO8 HA MHONCUMENU OOHUM U3
cnoco6o8:  GuiHecenue 3a CKOOKY, 2PYNNUPOBKA, UCHOIb308AHUE  QOopmyT
COKPAWEHHO20 YMHONCEHUS, * 8bLOETISIMb K8AOPAM CYMMbl U PAZHOCMU OOHOUJICHOB,

*  packiaovleamsb HA MHONCUMENU K8AOPAMHbIL MpexyieH;

*  GLINOJHAMb NPeobpPA30BAHUSL  BbIPAJCEHUL, COO0EPAHCAWUX CMENneHU C
yenviMu ompuyamenbHblMu NOKA3AMeNAMU, Nepexooums om 3anucu 6 8uoe cmenexu
C YenblM OMpUYamenbHulM NOKA3amenem K 3anucu 6 guoe opoou;

*  BBINONHAMbL  NPeobpa308anus OpPOOHO-PAYUOHAILHLIX BbIPANCEHULL:

cokpawjeHue Opobeli, npugedenue arecedopauveckux opooei K obuemy
3HamMeHamento, CILOJCeHUue, YMHOXCeHue, OelleHue aneebpauyeckux opooel,



8036edeHue aneebpauyeckou OpoOu 6 HAMypaibHyl0 U Yerylo OMmpuyamenbHyio
cmenemb;

*  BBINONHAMbL NPeodPA308AHUS BbIPAINCEHULL, COOEPHCAUUX KB8AOPAMHbLE
KOPHU,

«  8blOenamb K8AOpam CYMMbl UMW PA3ZHOCIU OBYUYIEHA 6 BbIPANCEHUSIX,
cooeparcaujux KeaopamHvle KOpHU,

*  BBINOJIHAMb NPEO0OPA30BAHUSL BLIPANCEHUT, COOEPAHCAUUX MOOYTb.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

*  BBINONHAMbL NPeodPA306aHUss U Oelicmeus C YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOApmMHOM 8UOe;

*  BBINOJIHAMb NPEodPA30BAHUSL ANCeOPAUYECKUX BLIPANCEHUN NPU PelleHUl
3a0ay Opyaux yueOHviX npeomemos.

Ypasnenus u nepasencmea

«  Onepuposamv NOHAMUAMU. YPABHEHUE, HePABEHCNEO, KOPEHb YPABHEHUS,
peulenue HepaseHcmed, PASHOCUNIbHble YPABHeHUus, 001acms  OnpeoeleHus
VpasHeHus: (HepageHcmaa, CUCmeMyl YPAGHEeHULL UL HEPABEHCME),

«  pewams JIUHEliHble  YPABHeHUs U VpasHeHus, c8ooumble K

JIUHEUHBIM € NOMOWbIO MONCOECMBEHHBIX NPEoOPAa3068aHUlL;

«  pewams K8AOpammbvie YPAGHEHUS U YPABHEHUsl, CB0OUMbLE K K8AOPAMHbIM
C NOMOWBIO MOHCOECMBEHHBIX NPEOOPA308aHUL;

«  pewamvb OpoOHO-TUHElIHbIE YPAGHEHUS,

«  pewams npocmetiuiue UppayUoOHaIbHble YPAGHEHUsL,

- pewamv ypasHenus 6uoa X" a ;

«  pewiams YpasHeHus cnocoOOM pPa3N0ANCeHUs HA MHONCUMENU U 3AMeHbl
nepemMeHHOU;

*  UCNONb308aMb MEmoO UHMEPBANO8 OJisl peuleHUus uyeavlix U OpoOHO-
PAYUOHANLHBIX HEPABEHCME,

*  pewams TUHEliHble YPAGHEHUS U HEPABEHCMBA C NAPAMEMPaMU,

©  peuams HeClodCHble K8AOPAmHble YPAGHEHUs C NapamempoM,; * peuams
HeCI0JiCHble CUCTNEeMbL IUHEUHbIX YPAGHEHULL C NapaMempamu,

©  peuams HeClONCHblE YPABHEHUS 8 YEIblX YUCTAX.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

«  cocmasnsaime U peulams JUHelHble U K8aOpamHvle YPAGHEHUS, YPAGHEHUS,
K HUM C800AwuUecs, CUCmeMbl JTUHEUHbIX VYPAGHEHUU, HEepaeeHcme Npu peuleHuu
3a0ay Opyeux yueOHbix npeomemos;



*  BBINOJIHAMbL OYEHKY Npasoonoooduss pe3yibmamos, NoayYaemvlx Hpu
peulenuy TUHEeUHbIX U K8AOPAMHbIX YPAGHEeHUll U CUCeM JTUHEUHbIX YPAGHEHUU U
Hepagsencme npu peueHuu 3a0ayi 0py2ux y4eoHvlx npeomemos;

«  8blOUpamb  COOMEEMCMBYIOWUe YPABGHEeHUs, HePABeHCMEa UMW  UX
cucmemuvl Ol COCMAGIEHUS MAMEMAMUYECKOU MOOeau 3a0aHHOU pPealbHOU
cumyayuu uiu nPUKiIaoHol 3a0adu,

©  YyMemb UHMEPNPEemuposams NOJYYEHHbIU NPU peuleHuu VPasHeHUs,
HepageHcmea Ui CUCmeMbvl pe3yibmam 8 KOHMeKCme 3A0AHHOU peanbHOLl
cumyayuu uiu nPUKIaoHou 3a0adu.

Dynkyuu

«  Onepuposamv NOHAMUAMU. YHKYUOHATbHASL 3A8UCUMOCHb, (DYHKYUS,
epagux yuxyuu, cnocodvl 3a0arusi QYHKYUU, apeymenm u 3HaveHue GyHKyuu,
obnacms onpeoeneHuss U MHONCECMBO 3HAYEHUU QYHKYuu, HYIU @QYHKYUU,
NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCD @yHryuu,
YemHOCMb/HeYemHOCmyb (DYHKYUU,

«  cmpoumb 2pauKku JTUHEUHOU, KE8AOPAMUYHOU @YHKYUU, 00pamuou
NPONOPYUOHANLHOCIU,

*  Ha npumepe KEaOpAMUYHOU (YHKYUU, UCHONb308AMb NPEOoOPA308aAHUSL
epaghuxa hyuxkyuu y=f(x) o1 nocmpoenus epagpuxos yuxkyuii,

*  cocmasnaime YpagHeHUs NPAMOU NO 3A0AHHBIM YCIOBUAM: NPOX0OsU4ell
yepes 06e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsAuell uepes OAHHYI0 MOYKY
U napaiebHol OAHHOU NPSAMOLL,

*  uccnedosamv QyHKYUO no ee epapuxy;

*  Haxooums MHOIHCECMBO 3HaueHull, HYU, nPOMedHCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMU K8AOPAMUYHOU QYHKYUU,

*  onepuposamy NOHAMUAMU: nocne008amenbHOCMy,

apugmemuueckas — npocpeccusl, 2e0MempuiecKas npocpeccusi;

«  pewiams 3a0ayu HA APUPGMEMUUEecKyIo U 2eOMEMPULECKYIO NPOSPECCUIO.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

* UWLTIOCMPUPOBAMb C NOMOWDBIO 2pAPUKA DPeanvbHyI0 3A8UCUMOCHb UIU
npoyecc no ux XapaKxmepucmuxkam;

*  UCNOBL308AMb CEOUCMEA U 2PAPUK KBAOPAMUUHOU PYHKYUU NPU PeuleHUl
3a0ay uz opyeux y4eOHbIX npeomemos.

Texcmoesvie 3a0auu

«  Pewams npocmule u clodxicHble 3a0ayu pa3HblX MUNOS, A MAaKdice 3a0ayu
NOBbIUEHHOU MPYOHOCMU,



*  UCNONBb308AMb PA3Hble KPAMKUE 3aNUCU KAK MOOelU MEKCMO8 CAONCHbIX
3a0a4 011 NOCMPOEHUsT NOUCKOBOU CXeMbl U peleHUs 3a0ay;

«  paziuuame MoOelb MmeKCma u Mooeib peulerus 3a0ayu, KOHCMpyuposamso
K 0OHOU MOOeIU peueHUsl HeCJIONHCHOU 3a0ayll pazHvle MOOeau meKCma 3a0adu;

*  3HAmMb U NpuMeHAmMb 006a cnocoba Noucka peuleHus 3a0ad (om
mpebosanuss K YCI08UlO U OM YCI08Usi K Mpebo8anuro), Mooeauposanms
PAaccysicoenus npu NOUCKe peuleHus 3a0a4 ¢ NOMOWbIo epagh-cxemvl;

*  8blOEISIMb IMANbL peuleHUs: 3a0aiu U COOePHCAHUE KAHCO020 dIMand,

*  yMemb 8b10UpaAmMb ONMUMATILHBIUL MEMOO peueHUs: 3a0a4u U 0CO3HABAMb
8b100p Memooa, paccmampusamys pa3iuyHvle Memoovl, HaAxX00Umsb pasHvle peuleHus
3a0ayu, eciu 603MONCHO,

*  QHATUBUPOBAMb 3AMPYOHEHUS NPU PEUleHUU 3a0ay,

©  BBINONHAMbL  PA3IUYHBIE  NPeoOPaA308aHusi  NPeOdlONCEHHOU  3a0adl,
KOHCMPYUpo8ams HOBble 3a0ayu U3 OAHHOU, 8 MOM Yucie 0opammubie;

*  UHMepNpemupoeamsv  GbIYUCIUMENbHbIE — pe3yIbmamsl 6  3adaue,
uccne0os8ams NOJyUeHHoe peuleHue 3a0ayu;

*  QHANUBUPOBAMb BCEBO3MOJICHBIE CUMYAYUU B3AUMHO20 PACHOJIONCEHUS]
08YX 00BEeKMO8 U UBMEHEeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUU
(ckxopocmu, 8pems, paccmosHue) npu peuleHul 3a0ad Ha 08UdICeHUe 08YX 00bEKMOos
KaK 8 00HOM, MAK U 8 NPOMUBONOJIONHCHBIX HANPABIECHUSX,

*  UCCnedo8amsv  BCEBO3MOJICHblE CUMYAYUU NpU peueHuu 3a0ad Ha
0BUDICEHUE NO peKe, PACCMAMPUBAMb PA3Hble CUCTeMbl OMCYema,

*  pewiams pasHOOOpa3Hble 3a0ayu «HA YACUY,

«  pewamvb U 000CHOBbIBAMb  C80€  peuleHue 3a0ay  (vlOensimb
MaAmemamuyeckyio 0CHO8Y) HA HAXONCOeHUe YACMU YUCIA U YUCIA NO e20 YACU Ha
OCHOBE KOHKDEMHO20 CMbICAA OpooU;

*  0co3Haéamv U OOBACHAMb UOEHMUYHOCMb 3a0ay pA3HbLIX MUNOB,
CBAZBIBAIOWUX MPU BEIUUUHBL (HA pabOOmMy, HA NOKYNKU, HA OBUMCEHUE), BblOEISAMb
MU BENUYUHBL U OMHOULEHUSL MeHCOY HUMU, NPUMEHAMb UX NpU peueHuu 3a0at,
KOHCMPYUpo8ams coOCmMeEeHHbvle 3a0ay YKA3AHHbIX MUNO8,

*  81a0emb OCHOGHbIMU MemoOamu pewleHuss 3a0a4 Ha CcMmecu, CNIAebl,
KOHYEeHmpayuu,

«  pewams 3a0auu HA NPOYEHMbl, 8 MOM HUCIE, CIONHCHblE NPOYEHMbL C
000CHOBAHUEM, UCNONB3YSL PA3HBLE CNOCOODI;

s pewiamsv n02udecKue 3a0aiu pazHvlMu CNOCoOaAMU, 8 MOM YUCTe, C 08YMS
bnokamu u ¢ mpems OJ10Kamu OAHHBIX ¢ NOMOUWBIO MAOIUY,



«  pewams 3a40a4u N0 KOMOUHAMOPUKe U Meopul 8epOSMHOCMell Ha OCHOBE
UCNOIL308AHUS U3YUEHHBIX MEeMO0008 U 0O0CHOBLIBAMb peLleHUe;

*  peuiamv HeCI0JHCHbIE 3a0ayU NO MAMEMAMUYECKOU CIMamucmuKe,

*  081a0emb  OCHOBHbIMU MEMOOAMU DEUleHUs.  CIOHCEMHbIX — 3a0ay:
apugmemuueckuti, aneebpaudeckui, nepeboOp BaAPUAHMO8, 2eOMempUUeCcKuUll,
epaghuyeckutl, nNPUMEHAMb UX 8 HOBbIX NO CPAGHEHUIO C U3YUEHHLIMU CUMYAYUSIX.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

*  guldeNsimb Npu peuleHuu 3a0ay XapakmepucmuKu paccmampueaemol 8
3a0aue cumyayuu, omaudHble Om pPealbHblX (me, om KOmMopwvlx aOCmpasuposalucy),
KOHCMPYUpO8ams — HOBble CUmyayuu C Y4emom dmux Xapakxmepucmuk, 8
YACMHOCMU, NpU pelleHuU 3a0ay HA KOHYEHMpAyuu, yYyumsléams HNIOMHOCHb
seujecmaa;

«  pewiams U KOHCMPYUPOBAmMdb 3a0ayu Ha4 OCHOBe PACCMOMPEHUS PeanlbHbIX
cumyayuii, 8 KOMopwIX He MpeOyemcs MOYHbLL LIYUCTUMEIbHDIL Pe3)Ibmant;

«  pewiamdv 3a0ayu HA OBUIICEHUE NO peKe, PACCMAMPUBAS PA3HbIE CUCTNEMbL
omcyema.

Cmamucmuka u meopus 6epoAnHocmenl

«  Onepuposamv noHamuaMu: cmoabyamvle U Kpy208vle OUuaAzpammol,
mabauyvl  OaHHbIX, CpeOHee apugmemuyeckoe, Meouana, Hauboivuee U
HaumeHbulee 3HAYEHUs 6blOOPKU, pazmax 6blOOpKU, OUCHEPCUs U CMAHOAPMHOe
OMKJIOHEHUe, CLYYAUHAs USMEHYUBOCTb,

s uzenekams uHGopmayuro, NpeoCcmasieHHyro 8 mabauyax, Ha OUuazpammax,
epacghuxax;

«  cocmasnams madbauysl, CMpoumv Ouazpammvl U epaguxku Ha OCHO8e
OAHHbIX,

*  onepupoéamv NOHAMUAMU: (DAKMOPUAL YUCNA, NEPecCMAaHO8KU U
couemanusi, mpey20abHUK

llackans;

*  NpUMEHAmb Npasulo NPOU3BEOeHUsi Npu peueHuu KOMOUHAMOPHBIX
3a0ay;

. onepuposamv  NOHAMUAMU.  CAYHAUHBIL ONbIM, CAVHAUHBLL  8blOOD,
ucnolmauue, 9J1eMeHmapHoe  CayyaiHoe  codvimue  (Ucxo0),  Klaccuueckoe
onpeoeieHue 8eposSIMHOCMU CIYYAtHO20 COObIMUS, ONnepayul Hao CAYYatHbLMU
cobbimuaMu,



*  mpedcmasnamev UHQGOPMAYUIO € NOMOWbI0 Kpyeos Jillepa; peuams
3a0auu Ha BbIYUCTeHUEe BEPOAMHOCMU C NOOCYEMOM KOIUYECmB8Ad BapUAHmMo8 C
HOMOUWBIO KOMOUHAMOPUKU.

B noeceonegnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

©  ussIeKamv, UHMEPNPemuposams U npeoopaszosvieams UHGOpMaAYuUro,
npeocmasieHHyo 6 mabauyax, Ha Oouazpammax, 2pagukax, Oompaxicaruyo
CBOUICMBA U XAPAKMEPUCMUKU PEAIbHbIX NPOYECCO8 U A6IeHULL

«  onpederamv cmamucmuiecKue Xapakmepucmuky 6bl00poK — no
maoauyam, Ouazpammam, papuram, GbINOJIHAMb CPABHEHUe 8 3A8UCUMOCHU OM
yenu peutenus 3a0aiu;

*  OYeHUsamv 8ePOSIMHOCHb PEAIbHbIX COOLIMUL U AGLEHUIL.

T'eomempuueckue uzypot

«  Onepuposamov NOHAMUAMU 2eOMEeMPULECKUX puyp;

©  ussleKamv, UHMEPNPemuposams U npeobpazosvieamv UHGOPMAYUIO O
2eomempuieckux ueypax, npeocmasieHHyI0 Ha Yepmextcax,

*  NpuMeHAmb ceomempuyecKkue akmol 01 peueHus 3a0ad, 8 Mmom Yucie,
npeononazaruux HeCKOJIbKO Wa208 peuleHusl,

«  gopmyruposams 6 npocmeruux CIyuasax ceoUCmMea u NPUHaKu Quayp;

*  00Ka3vl8amov 2eOMempuiecKue YmeepuHcoeHus,

«  grademb CMAHOAPMHOU Klaccuguxayuel niockux ueyp (mpey2oibHuKos
U Yemulpexy201bHUKOS).

B noeceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:

*  UCNONL308AMb CBOUCMBA 2e0MempUYecKux @ueyp O peuweHus 3a0ay
NPAKMUYECKO20 Xapakmepa U 3a0a U3 CMeNCHbIX OUCYUNTIUH.

Omnowenusn

«  Onepuposamv nouAmMuAMU: paBeHCME0 Quayp, paeuvie @dueypul,
PABEHCMBO  MPEY2ONbHUKOS, NAPALIEIbHOCb  NPAMbBIX, NEePHeHOUKVIAPHOCHb
NPAMBIX, Velbl MeAHCOY NPAMbIMU, NePREeHOUKYIAP, HAKIOHHAS, NPOeKyus, nodoobue
Quzyp, nooodHvle huypol, N0O0OHBIE MPEY2OTLHUKU,

«  npumeHnamv meopemy Daneca u meopemy 0 NPONOPYUOHALLHLIX OMPEIKAX
npu peuteHuu 3a0ay;

*  XApakmepuzoeamsv 63AUMHOE PACHONONACEHUE NPAMOU U OKPYICHOCHU,
08YX OKDYHCHOCMEII.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomenos:



*  UCNONb306AMb OMHOWIEHUS 0N peuleHus 3a0ay, B03HUKAIOWUX 8
DPeanvbHOU HCUSHU.

H3mepenus u evluucnenus

. Onepuposams npeocmasieHusmMu o ONuHe, NIOWAOU, o0bOveme Kax
genuuunamu. Ilpumenamo meopemy Ilughazopa, gopmynvl niowaou, obvema npu
peutenuy MHO2OWAa208blX 3a0at, 8 KOMOpblX He 8ce OaHHble NPeOCmasielbl 6HO, d
mpeoyom 6blYUCIeHULl, ONepupo8amsv 00aee WUPOKUM KOIUYeCMEOM GopmyT
ONIUHBL, NIOWAOU, 00beMA, BbIYUCIAMb XAPAKMEPUCMUKY KOMOUHayuti ¢ueyp
(OKpysHcHOCMEU U MHO20Y20/IbHUKOB) BbIYUCTAMb PACCMOANHUL MexHcoy Gueypamu,
NPUMEHAMb MpUeOHOMempuieckue Gopmyavl Ol BbIYUCIEHUL 8 OO0jiee CLONCHBIX
CAYYAsAX,  NPOBOOUMb  BLIYUCIEHUS  HA  OCHO8e  PABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCTU,

*  NPOBOOUMDb NPOCMbIE BLIYUCIECHUS HA 0OLEMHBIX MENax,

s opmyruposamsv 3a0auu HaA SblUUCIEHUEe ONUH, naowalell U 00beMos u
peuiams ux.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:

*  NPOBOOUMb BbIYUCTIEHUS HA MECIHOCMU,

*  NpumMeHAmMb  QOpMYAbI NPU  BLIYUCIEHUAX 6 CMEJCHLIX YUeOHbIX
npeomemax, 8 OKpyscaroujell 0eucmeumenbHoCmu.

TI'eomempuueckue nocmpoenusn

uzobpascams 2ceomempuyeckue Quaypvl Ho MeKCmo8oMY U CUMBOTbHOMY
ONUCAHUIO,

*  CB0000HO ONEpupoBamyd YepPMeNCHLIMU UHCMPYMEHMAMU 8 HeCTONCHLIX
CIYYAsX,

*  BBINONHAMbL NOCMPOEHUs MPEY2OIbHUKO8, NPUMEHAMb  OMOEJbHble
Memoobl NOCMPOEHUll YUPKYleM U JUHEUKOU U Nposooums npocmeuuiue
UCCcne008aHUs YUCIA peueHUl;

*  us0bpaxdcamv munosvie niocKue Queypvl U 00veMHble meid ¢ NOMOWbIO
NpOCMeUUx KOMNbIOMEPHbIX UHCTNPYMEHMOB.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:

*  BBINONHAMbL Npocmeluiue NOCMPOeHUs HA MeCMHOCMU, HeobdXo0uMvle 8
PEAIbHOU JCU3HU, * OYEHUBAMb PA3MePbl PedsibHblX 00BEeKMO8 OKPYHCAIOUe2o
mupa.

Ilpeoopa3zosanusn

«  Onepuposamv noHAMUeM OBUCEHUs U Npeodpazosanus noooous,
gnademsv npuemMamu HOCMPOeHus @Queyp ¢ UCHONb308AHUEM OBUICEHUN U



npeobpazosanuii N000OUs, NPUMEHAMb NOLYUEeHHble 3HAHUS U ONbIM NOCMPOEHUl 8
CMEMNCHBIX NPeOMEemax U 6 peanbHblX CUMYAYUSX OKPYIHCAIOUIe20 MUpa;,

«  cmpoumsb ¢ucypy, noOOOHYIO OAHHOU, NOJIL30BAMBC CEOUCMBAMU
noooo6us 0151 000CHOBAHUS CBOUICME uzyp;

*  NpUMEHAmMb C80UCMBA OBUNCEHUU Ol NPOBEOeHUsl NPOCMeEeUUUX
obocHosanull ceoticme Queyp. B noeceonesnoil rxcusnu u npu usyueHuu Opyux
npeomemoas:

*  NPUMEHAMb C8OUCMBA OBUNCEHUL U NPUMEHAMb NO00OUe OJisl NOCMPOEHU
u eviyucienuti. Bekmoput u koopounamet Ha niockocmu

«  Onepuposamv NOHAMUAMU 6EKMOp, CYMMA, PpPA3HOCHb BEKMOPO8,
npoussedeHue BGeKmopa Ha YUCNo, Y20l MexdcOy BeKmopamu, CKAIApHOe
npoussedeHue 6eKmopos, KOOPOUHAMbL Ha NIIOCKOCMU, KOOPOUHAMbL 6eKMOPA;

*  GLINOJHAMbL Oelicmeusi Haod BeKMopamu  (ClodceHue, B8bluumatue,
VMHOJCeHUe Ha YUCIO0), BbIUUCIAMb CKAAPHOEe Npou3geoeHue, onpeoeiims 8
NPOCMENUUX CAYUAAX Y207 MeHCOY 8eKMOpamMU, GbINOTHAMb PA3N0NHCEHUE 8eKMOopa
Ha cocmasasawue, NPUMEHAMb HNOJAYYEeHHble 3HAHUSA 6 (Qu3uKe, NOJIb308AMbCS
Gopmynou  GbIYUCIEHUS  PACCMOSAHUA ~ MedXHCOy  MOYKAMU N0 U3BECHHBIM
KOOPOUHAMAam, UCHONb308AMb YPABHEHUsL pucyp 0Jisl pelueHust 3a0ay;

*  NPUMEHAMb GEeKMOpPbl U KOOPOUHAmMbl OJisl PeUleHUs] 2e0MempudecKux
3a0ay Ha vluucienue OJIUH, Y2l08.

B noeceonegnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

*  UCNOb308aMb NOHAMUSL BeKMOPO8 U KOOPOUHAm OJisl peuleHusl 3a0ay no
Qu3zuke, ceocpaguu u Opyeum yueoHvim npeomema.

Hcmopusa mamemamuxu

«  Xapaxmepuzosamb 6KIAO GbIOAIOWUXCS MAMEMAMUKO8 6 pa3sumue
MaAmemMamuKy U UHbLX Hay4HslX ooaacmel,

*  NOHUMAamMb poib Mamemamuxu  pazeumuu Poccuu.

Memoowvt mamemamuxu

«  Hcnonezys  uzyuenmHvle  Memoowl,  NPOBOOUMb  OOKA3AMENLCMEBO,
8LINOJIHAMb ONPOBEPIHCEHUE,

«  eblOUpamb U3YUEeHHble MemoObl U UX KOMOUHAYUU Ons  peuleHust
MamemMamuyecKux 3a0ad;

*  UCNONb308AMD mamemamuyeckue 3HAHUSL ons onucanus
3aKOHOMepHOCmel 8  OKpyJcaloujell  0eucCmeumenbHoCmu U NPOU38e0eHUSIX
ucKyccmea,



*  NpuMeHAmb npocmeuuiue NpocpamMMuvle Ccpeocmea U INeKMPOHHO-
KOMMYHUKAYUOHHbBIE CUCTEMbL NPU PeuleHUU MamemMamuieckux 3a0adu.

Boinycknuk nonyuum 603mMoxicHOCHb HAyuumoves 6 7-9 Knaccax ons
YCREUWHO20 RPOOOINHCEHUA 00PA306AHUA HA Y2TYOIEHHOM YPOGHE

dnemenmul meopuu MHOMHCECME U MAMEMAMUYECKOU J102UKU

«  C80600HO 0NEpUpPOBams > NOHAMUAMU: MHONCECIEO, XADAKMEPUCTIUKY
MHOJICECMBA,  JNeMeHmM  MHOJNCeCmedq, nycmoe, KOHeuHoe U  OeCKOHeuHoe
MHOJCECMB0,  NOOMHONCECMB0,  NPUHAONEHCHOCMb,  BKIIOYEHUE,  PABEHCMEBO
MHOHCECm8, cnocobbl 3a0aHUue MHONCECMBA,

*  3a0a8amb MHOIHCECMBA PAZHLIMU CHOCOOAMU,

*  nposepsmv 8bINOJHEHUE XAPAKMEPUCTIULECKO20 CEOLUCNEA MHONCECMBA,

*  CB0000HO ONepupPoOBamMb NOHAMUAMU. BbICKA3bIBAHUE, UCTMUHHOCIL U
JIOJCHOCMb  BbICKA3LIBAHUSA, CIOJCHbIE U NPOCMble BbICKA3LIBAHUS, OMPUYAHUE
BbICKA3LIBAHUL, UCMUHHOCMb U JIOJCHOCMb YMBEPHCOCHUL U €20 OMPUyanusl,
onepayul Hao 8bICKA3bIBAHUAMU. U, UL, He, YCIO8HbIE 8bICKA3bIBAHUS

(umnauKayuu), Cmpoums 8blCKA3bI8AHUSL C UCNOb30BAHUEM 3AKOHO8 an2eOpbl
8bICKA3bIBAHULL.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:

*  cmpoumbs paccydHcOeHUsl Ha OCHOBE UCNOIb308AHUS NPABUIL JIO2UKU,

*  UCNONBb3068AMb MHOMCECMBA, ONEPAYUL C MHONCECEAMU, UX epaghuyecKkoe
npedcmasieHue O0Jisi ONUCAHUS PeaibHbIX NPOYecco8 U A6NeHUl, NPU peuleHuy 3a0ay
Opyaux yuebHbix npeomemos.

Yucna

«  C80000HO Onepuposamsv NOHAMUAMU: HAMYPATLHOE YUCLO, MHONCECTBO
HamypanibHulX Yucel, yeaoe Yucio, MHOICECMBO Yeblx yucel, 00bIKHO8eHHAs OpoDb,
oecamuunas Opobb, CMEWaHHOe YUCNO, DPAYUOHALHOE YUCTO, MHONCECMBO
PAYUOHANBHBIX YUCETl, UPPAYUOHATbHOE YUCIO, KOPEeHb CEeNneHU N, 0elicmeumelbHoe
YUCTIO, MHOMCECMBO OCUCMBUMENbHBIX YUCEN, 2e0MeMmpUuiecKas unmepnpemayus
HAmMypanibHblX, YeavlX, PayuOHAIbHbIX, OeUCEUMETbHBIX YUCEl,

*  NOHUMAamMb U 0OBACHAMb PASHUYY MeNCOY NOZUYUOHHOU U HENO3UYUOHHOLL
cucmemamu 3anuUc Yucei,

*  nepesooums YUCIA U3 OOHOU CUCMEMbl 3aNUCU (CUCTNEeMbl CYUCTEHUs) 8

opyeyro;




*  00Ka3bl8amv U UCNOIB308aMb NPU3HAKu oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9,
10, 11 cymmvl u npoussedenusi yucen nNpu GbINOJIHEHUU GLIYUCTEHUU U peuleHuU
3a0au;

*  GLINOJIHAMbL OKpYeleHUe PAYUOHANbHBIX U UPPAYUOHATbHLIX HYUCeN C
3A0AHHOU MOYHOCMbBIO,;

*  cpasHusamwv OelcmsaumenbHvle YUCId PA3HbIMU COCODAMU;

*  YNOpA0O4UBaAmb YUCid, 3aNUCAHHble 8 8UOEe 0OLIKHOBEHHOU U 0eCAMUYHOU
Opobu, yucna, 3anUcaHHvle ¢ UCNONbL30BAHUEM APUPMEMULECKO20 K8AOPAMHO20
KOpH3l, KOpHell cmenenu oonvute 2;

«  Haxooumv HOJ u HOK uucen pasnvimu cnocobamu u ucnoiv3o8ams ux
npu peueHuu 3a0au;

*  GLINOJHAMb BbIYUCIEHUS U NPeoOPA308AHUSL BbIPANCEHULL, COOEPHCAUJUX
oelicmeumenvhble YUCid, 8 MOM YUCie KOPHU HAMYPAlbHbIX CieneHell.

B noeceonegnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

*  GLINOIHAMbL U OOBACHAMb pe3yIbmamvl CPAGHEHUs  pPe3Yabmamos
8LIYUCTICHUL NPU DeueHUU NpaKmudecKux 3aoad, 6 mMoM Yucie NPpUuOIUHNCEHHBIX
8bIYUCTIEHUL, UCNOIb3YS PA3HbIE CNOCODbI CPABHEHUL,

*  3anucvléamv, CPAGHUBAMb, OKPY2ISAMb UYUCA08ble OAHHble PpealbHblX
BENUUUH C UCTIONIb30BAHUEM PAZHBIX CUCTNEM USMEDPEHUSL,

COCMAasAmMs U OYEeHUBAMb PA3ZHLIMU CHOCOOAMU YUCTIOBbLE BbIPAICEHUS NPU
pelleHuu npaKkmuyeckux 3a0a4 u 3a0ay u3z opy2ux y4eouvix npeomemos.

Toswcoecmeennvle npeodpazoeanus

. C60600HO oOnepuposams NOHAMUAMU CMENeHU C YeablM U OpPOOHbIM
nokaszamesnem,

*  GLINOJHAMb 00OKA3AMENbCMBO CEOUCME CIMENeHU C YeavblMu U OpoOHbIMU
noxazamensamu,

*  onepupoeamsv NOHAMUAMU «OOHOUNEHY, «MHO2OUNEHY, «MHO2OUNEH C
OOHOUL NEPeMeHHOU», «MHO20UNIeH C HECKONbKUMU NePeMEHHbIMUY, KOG duyuenmol
MHO20YNIeHd, «CMAHOAPMHAS 3aNUCb MHO20YNeHa», CMeneHb O0O0HOYNeHd U
MHO20YJIeHA,

s C80000HO 6GlAOemMb Npuemamu npeodpazo8aruss yYeavlx U OpoOHO-
PAYUOHATILHBIX BbIPANCEHULL

*  GLINOJHAMbL  PA3NIONCEHUE MHO2SOYIEHO8 HA MHOMCUMENU PA3HbIMU
cnocobamu, ¢ UCNONb308aHUEM KOMOUHAYULL PASTUYHBIX NPUEMO8;



*  ucnonvszoeamv meopemy Buema u meopemy, obpamuyio meopeme Buema,
0JI51 NOUCKA KOPHell K8aopamuo2o mpexuieHa u Ol peulenuss 3a0ay, 8 mom 4ucie
3a0au ¢ napamempamu Ha 0CHOB8e K8AOPAMHO20 MpexyleHa;

*  BbINOJHAMDb OelleHUe MHO2OYIEeHA HaA MHO2OYJIEH C OCMAMKOM,

*  00KAa3bl8amv COUCMBA K8AOPAMHbIX KOPHell U KOPHel CIeneHu n,

*  GLINOJHAMb NPeoOPA30BAHUSL BbIPANCEHUU, COOEPAHCAUUX KBAOPaAMmHble
KOpHU, KOPHU CIMEeNneHu n,

*  C80000HO Onepuposamv NOHAMUAMU «MOHCOECHBOY», «MOANCOECMBO HA
MHOJCECMBEY, «KMOAHCOECMBEHHOE NPE0OPA308aHUE),

*  GLINOIHAMb pPA3IUYHbIE NPEOoOPA308AHUS  BbIPANCEHUU, COOEPHCAUJUX

MOOYTIU. (""F) = x*

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

*  GbINOJHAMb NPEOOPA308AHUL U OCUCMBUS C OYKEEHHBIMU BbIPANCEHUAMU,
yucnogvle KO3GPuyuenmvl KOMOPLIX 3ANUCAHBL 8 CMAHOAPMHOM 8UOE;

*  GLINOJHAMb NPeodPA306aAHUS PAYUOHATLHBIX BbIPAMNCEHUU NPU peuleHuu
3a0au Opyeux yueOHvIX npeomemos;

*  B8bINOJHAMb NPOBEPKY NPABOON0000US PUBUYECKUX U XUMUHLECKUX DOPMYITL
HA OCHOBE CPABHEHUsI pA3MEPHOCMEU U 8aNeHMHOCMELL.

Ypaenenusa u nepagencmea

«  C60000HO onepuposamv  NOHAMUAMU.  VYPAGHEHUE,  HEPABEHCMEO,
PABHOCUNIbHbIE YPAGHEHUS U HEpABeHCMBA, YPASHeHue, ABIAuieecs CleoCmeuem
0py2020 YpAaGHeHUsl, VPAGHEHUsl, DABHOCUNIbHbIE HA MHOJCecmee, PAGHOCUNbHbIE
npeobpazoeanus ypasHeHull,

«  pewiamv paszHvle 8UObl YPABHEHUL U HEPAGEHCMSE U UX CUCMEM, 8 MOM
yucne Hexomopvle ypasHenwus 3 u 4 cmenenei, OpoOHO-payUOHATbHBIE U
uppayuoHanvHole;

*  3Hamb meopemy Buema 011 ypagneHuii cmenenu gvlie 6Mopotl,

*  NOHUMAMb CMbICT mMeopem O PABHOCUTbHLIX U  HEPABHOCUTLHBIX
npeobpa308aHUAX YPAGHEHUL U YMeMb UX O0OKA3bIBAMDb,

*  grademb PAHLIMU MeMOOAMU pPeuleHUs YPAGHEeHUl, Hepa8eHCmE U UX
cucmem, ymems 8b10Upanmv Memoo peuieHus u 060CHO8bI8AMb CBOU 8b1O0OD,

*  UCNOb308aMb MemoO UHMEePB8Ano8 Ol peuleHusi HepaseHcms, 8 MoM
yucie OpoOHOPAYUOHANLHBIX U BKIIOUAIOWUX 8 CeOsl UPPAYUOHANbHBLE BbIPANCEHUS],

«  pewams ancebpauyecKue ypasHeHus U HepaseHCmed U UX CUCmeMbl C
napamempamu aneeopaudeckum u epaguyeckum memooamu,

*  grademb pa3HbIMU MEMOOAMU OOKA3AMENbCMBA HEPABEHCME;



*  pewiams yPAGHEeHUs 8 YEeablX YUCILAX,

*  uU300pax)camv MHONCECMBA HA NIOCKOCMU, 3a0asdaemvle YPAGHEeHUAMU,
HepageHcmeamu u ux

cucmemamil.

B noeceoneenoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

«  cocmasiamb U peuamv YPAGHeHUsl, HEPAGeHCMEd, UX CUCmeMbl npu
peutenuu 3a0ayd 0py2ux y4eOHblX npeomemos,

*  BBINOJIHAMbL OYEHKY Npasoonooobuss pe3yivmamos, NoayYaemvlx Hpu
peulenuy pasiudHblX YPAaGHeHUll, HepaseHcme U Ux cucmem Npu peuleHuu 3a0ay
Opy2ux yueoHvix npeomemos;

«  cocmasiams U peuams YPAGHEHUS U HePABEeHCMEA ¢ Napamempamu npu
peuenuu 3a0ay Opy2ux y4eoOHblx npeomemos,

«  cocmasiameb YypasHeHue, HepaGeHCMB0 Uil UX CUCmemy, ONUCHIBAIOWUe
PEAbHYIO CUMYayuro Uiu NPUKIAOHYI0 3A0ady, UHMeEePHpemupo8ams NoJIy4eHHble
pe3yibmamal.

Dynkyuu

«  C60000HO onepuposamv NOHAMUAMU: 3ABUCUMOCTNL, (DYHKYUOHATbHAS
3a68UCUMOCTMb, 3A8UCUMASL U HE3ABUCUMAsL NepeMenHble, (DYHKYUsL, CnOCOObl 3a0aHUs.
QyHKyuu, apaymenm u 3HaueHue Qyukyuu, odIacmb OnpeoeneHus: U MHOHCECMBO
3HaQueHus  QYHKyuu, HYIU  @QYHKYUU,  NPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCMb — YHKYUU, Haubonvwiee U HAUMeEHbUlee  3HAYEHUS,
YeMmHOCMb/HeYemHOCMb  (DYHKYUU, nepuoouyHocms QyHKyuu, epagux @yukyuu,
BEPMUKATILHASL, 20PU3OHMANILHASA, HAKIOHHASL ACUMIMOMbL, 2pAduK 3a8UCUMOCTU,
He saenaowelcs QyHKyuetl,

s cmpoumsb 2pauku  QQYHKYull: JUHEUHOU, K8aAOpPAMUYHOU, OpPOOHO-
JIUHEUHOU, CTMeNneHHOl NPU PA3HbIX 3HAYEHUAX NOKA3AMEIsL CTNeNneHU,

*  UCNOb308aMb NPeodPA308anus epagura @GYHKYuu O0as NOCMPOeHUs
epaghuxos yuxyuii;

*  QHAMU3UPOBAMb CEOUCMBA (DYHKYUU U 8UO 2papuKra 8 3a8UCUMOCHU OMm
napamempos;

*  €80000HO onepuposamu NOHAMUAMU: nOCIe008amenbHOCb,
02PAHUYEHHASI NOCAe008AMeNbHOCIb, MOHOMOHHO 6o3pacmaiowas (yoviearowas)
noC1e008amenbHOCHb, npeden  NOCNE008amenlbHOCMU, apugmemuyeckas
npozpeccus, 2e0MempuyecKads nPpocpeccus,

Xapaxkmepucmuieckoe c8olUcmeo apughmemuyeckol (2eomempuyecKkol)
npozpeccuu,



*  UCNONBb306AMb MEMOO MAMeMamuyecKoli UHOYKYuu 07 8b1600a (opmyi,
00KA3aMeNbCmea PaeeHCms U HePABeHCma, peueHUs 3a0ad Ha 0eaUMoCmy,

*  uccne0o8amsv NOCie008amenrbHOCMU, 3a0aHHble PeKYPPEHMHO,

«  pewamvs  KOMOUHUPOBAHHble  3a0auu  HA  aApu@memuyecKyro  u
2e0MempuiecKyro npocpeccul.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomenos:

*  KOHCMpyupoeams U  UCCIed08amb  (QYHKYUU, COOMEemcmayouue
PeanbHbIM npoyeccam U AGNeHUsM, UHMEPNPemuposams noiyieHHvle pe3yibmamol
8 COOMBEMCcmauUU co Cneyu@uKoll

ucciedyemoco npoyecca iU A61eHuUsl,

*  UCNONBL306aMb 2paguKu 3asucumocmeu Oisl UCCIe008AHUSL DEalbHbIX
npoyeccos u s81eHUll,

*  KOHCMPYUposamv U uUcciedo8ams (QYHKYuu npu peueHuu 3a0ad opyeux
VueOHbIX — NpeoMemos,  UHMepNnpemuposams  NOJY4YeHHble  pe3ylbmamvl 8
COOMBEMCMEUU CO CheyuUduUKoll yuebHo20 npeomema.

Cmamucmuka u meopus 6epoAnHocmeil

«  (C80000HO oOnepuposamv NOHAMUAMU: CmMoOaOuUamele U  Kpy208bie
ouazpammol, madauysvl OAHHLIX, cCpedHee apu@dmemuyeckoe, MeOUuaHa, HauboblLee
U HauMeHbuiee 3HAYeHUs GblOOPKU, pA3MAX GblOOPKU, OUCNEPCUs U CIMAHOAPMHOe
OMKJIOHEHUe, CIYYAUHAs USMEHYUBOCTb,

«  eblOupamsb Haubosee YOOOHBI CnocoO npedcmasieHus uHGopmayuu,
A0eK8AMHbIUL ee CBOUCMEAM U YesAM AHANU3A,

©  BBIYUCIAMb YUCTOBbLE XAPAKMEPUCTIUKU 8b1O0DKU,

*  CB0000HO ONepupo8amsv NOHAMUAMU. (DAKMOPUAT YUCIA, NePeCNaHO8K,
couemanus u

pasmewenus, mpeyeonrohuk llackans,

. C80000HO ONepuposamsv HNOHAMUAMU. CLYYAUHBIL ONbIM, CAYHYAUHBLU

8b100p, UCnbIMAaHue, NeMeHmapHoe CayuatHoe cobvimue (Ucxod), Kiaccuueckoe



onpeoeieHue 8epoSIMHOCMU CIYYALHO20 COObIMUA, Onepayuy Hao CIY4atHbLMU
COOBIMUAMU, OCHOBHBLE KOMOUHAMOPHbBLE hOpMYTIbL;

. C80000HO ONEpUPOBAmMb HNOHAMUAMU. CAVYAUHBIL ONbIM, CAVYAUHBIU
8b100p, UCNbIMAHUE, dIEeMEeHMAaPHoe ClyyYaliHoe cobvimue (UCX00), Kiaccuieckoe
onpeoeieHue BepOSMHOCMU CIYHAUHO20 COObIMUA, Onepayuu HaAo CIY4auHbLMU
CcOOBIMUAMU, OCHOBHBLE KOMOUHAMOPHbBLE POPMYTIbL;

*  3HAMb NPUMEPBl CAYYAUHBIX BEIUUUH, U BBIYUCTAMb UX CINAMUCTIUYEeCKUE
Xapaxkmepucmuku,

*  UCNONBL308aMb HOPMYNbL KOMOUHAMOPUKU NPU petueHUU KOMOUHAMOPHbIX
3a0ay, * pewiamv 3a0a4U HA BLIYUCAECHUE BEPOSIMHOCMU 6 MOM YUcie C

UCNONL308aAHUEM POPMYIL.

B noeceonegnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

s npeocmasiimv  UHGOPMAYUIO O PearbHbIX NPoYeccax U AGNeHUSX
CHOCOOOM, A0EKBAMHBIM ee CEOUCMBAM U YelU UCCIe008AHUSL,

*  AHAIU3UPOBAMb U CPABHUBAMb CMAMUCMUYECKUE XAPAKMEPUCMUKU
8bI00POK, NOJIYYEHHLIX 6 Npoyecce peuleHusi NPUKIaoHoOU 3a0ayu, U3YYeHUs
DpeanvHo2o A61eHUs, peuleruUs 3a0adu U3 opyeux y4eOHvlx npeomemos;

*  OYeHUuBamvb BepPOSIMHOCb PEAlbHbIX COObLIMULL U AGAEHUl 8 PA3IUYHBIX
cumyayusix.

Texcmoegvie 3a0auu

«  Pewams npocmeie u cnooichvie 3a0auu, a maxdice 3a0ayu NOBbIULEHHOU
MPYOHOCMU U 8bI0ENAMb UX MAMEMAMUYECKVIO OCHOBY,

*  pPAcCno3Hasamuv pasHvie 8UObL U MUNbL 3A0aY;

*  UCNONb308aMb pA3Hble KPAMKUE 3aNUCU KAK MOOelU MEeKCMO8 CAONCHBIX
3a0a4 U 3a0ay NOBLIUEHHOU CIONCHOCMU Ol NOCMPOEHUs. NOUCKOBOU CXeMbl U
peuteHus 3a0a4, BvlOUpamb ONMUMANLHYIO Ol PACCMAMpusaemMoi 6 3adaue

cumyayuu Mooejlb meKcma 3a0ayu,



s paziuuame MoOelb MmeKcma u Mooeib peuleHus 3a0aiu, KOHCmMpYyuposams
K 0OHOU MOOeIU PeueHUsl CJLONHCHBIX 3a0ay pazHvle MOOeaU MeKCma 3a0adu;

. 3HaAMb U NPUMEHAMb mMpU CNnocoba noucka peuwleHus 3aoay (om
mpebosaHusl K YCI08UIO U OM YCA08UsL K MPeb0B8aHUI0, KOMOUHUPOBAHHDIIL),

*  MOOenuposamv PAccydcoeHuss npu Noucke peueHus 3a0ay ¢ noMouibio
epagh-cxemol;

. 8bL0€JISIMb IMANDL PeULeHUs 3a0aAUU U COOEPHCAHUE KAHCO020 dIMANA,

*  yMemb 8b10UPAMb ONMUMATLHBIU MEMOO PeuleHus: 3a0a4u U 0CO3HABAMb
8b100p Memooda, paccmampusams pasiuyHbvle Memoovl, HAX00UMb PA3Hble PeuleHs]
3a0a4u, eciu 603MONCHO;

. AHATU3UPOBAMb 3aMPYOHEHUS. NPU pelueHUU 3a0a4,

. BLINOJIHAMb — PA3IUYHbIE  NPeoOPA308AHUs  NPEONONCEHHOU  3a0ayl,
KOHCMPYUPOBams HOBble 3a0a4u U3 OAHHOLL, 8 MOM YUCLe 0bpammble;

. UHMeEPNpemuposamsb  BbIYUCIUMENIbHbIE — pe3yibmamsl 6  3adaue,
ucciedosams  NOJNYYEHHOe — peuleHue  3a0adyu,  UMEHAmb  YClogue  3a0ay
(KonuuecmeenHvle UNU  KAYECMBEHHble OaHHble), UCCAe008aMb  UMEHEHHOE
npeobpaszosannoe;

*  AHAIU3UPOBAMb BCEBO3MOMNCHLIE CUMYAYUU B3AUMHO20 PACNOONCEHUS
08YX 00BEeKMO8 U UBMEHEeHUe UX XAPAKMEePUCMUK NPU COBMECHMHOM OBUICEHUU
(ckopocmu, 8pemsi, paccmosiHue) npu peuleHul 3a0ad Ha 08UdICeHUe 08YX 00bEKMOos
KaK 6 0OHOM, MAaK U 8 NPOMUBONOJIONCHBIX HANPABIEHUSX, KOHCMPYUPOBAMb HOBble
cumyayuu Ha OCHO8e U3BMEHeHUs YCI08UL 3a0ayu Npu OBUCEHUU NO peKe;
UCCTIe008aMb BCEBO3MOIICHbIE CUMYAYUL NPU PeUeHUU 3a0aY Ha 08udiceHle No pexe,
paccmampusams pasuvle CUCHeMbl OMcuema,

«  pewiamds pazHoOOPA3HbIE 3A0AUU «HA YACTUY,

«  pewamvb U 000CHOBbLIBAMb C80€  peuleHue 3a0ay  (8vlOessimb
Mamemamuyeckyio 0CHO8Y) Ha HAX0XdcOeHUe YACmu YUCIa U YUCIA No e20 4acmu Ha
OCHOBE KOHKDEMHO20 CMbICAA OpooU,

*  00BACHAMb UOEHMUYHOCMb 300a4 PA3HbIX MUNO0B8, CEA3bIBAIOWUX MPU
BeUYUHBL (HA pabomy, HA NOKYNKU, HA OBUJICEHUE), 8blOeNsIMb MU BeAUUUHbL U



OMHOWIEHUSI MeHCOY HUMU, NPUMEHSAMb UX NpU peuleHuu 3a0ay, KOHCMmpYuposamy
cobcmeennvle 3a0ay YKA3AHHbIX MUNO8,

*  grademb OCHOBHLIMU MEmMOOAMU peuwieHus 3a0ad Had cMecu, CHIAebl,
KOHYeHmpayuu, UCNOIb308aMb UX 8 HOBbIX CUMYAYUSX NO OMHOUEHUIO K U3V UEHHbIM
8 npoyecce 00yueHus;

«  pewiamdv 3a0aqu HA NPOYEHMbl, 8 MOM UUCIe, CIONCHblIE NPOYEHMbl C
000CHOBAHUEM, UCNOIL3YA PA3HBIE CHOCODbI;

«  pewiamdv 102udecKue 3a0a4u pazHblMu Cnocobamu, 8 mom ducie, ¢ 08yMsl
onokamu u ¢ mpems OJ10KamMu OAHHBIX ¢ NOMOUWBIO MAOIUY,

«  pewiamdv 3a0ayu NO KOMOUHAMOPUKE U Meopul 8epOImMHOCMeEll HA OCHOGE
UCNOIb308AHUS U3YUEHHBIX MemO0o008 U 000CHOB8bIBAMb peuleHUe;

«  peuwiams HeCl0JHCHble 3a0ayl N0 MAMeMamuiecKou Cmamucmuke,

*  081a0emb  OCHOBHbIMU MEMOOAMU PEUleHUs  CIOHCEMHbIX — 3a0ay:
apugmemuueckuli, aneebpaudeckuii, nepeboOp BaAPUAHMO8, 2eOMempUiecKull,
epaghuyeckuil, nPUMeHsAMsb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHLIMU CUMY AYUSIX.

B noeceonesnoii y»cusnu u npu uzyueHuu opy2ux npeomemaos:

*  KOHCMpPYUposamsv HOBble 011 OAHHOU 3A0a4u 3aA0ayHble CUMYayuu c
YUemoMm peanvbHblX XApaKmepucmuk, 6 4YAaCmMHOCmU, NpU peuleHuu 3a0ad Ha
KOHYEeHmpayuu, yyumsieams HJIOMHOCMb 8eWeCmad, peuams U KOHCMPYUposams
3a0a4u Ha OCHOBE PACCMOMPEHUs. PealbHbIX CUMYayull, 8 KOMopbIX He mpedyemcs
MOYUHBIU BbIYUCIUMENbHBLU Pe3yIbman;

«  peuwiamdv 3a0ayu HA OBUIICEHUE NO peKe, PACCMAMPUBAS PA3HbIE CUCTNEMbl
omcuema,

*  KOHCMpYuposamsv 3a0aunble Ccumyayuu, HnpubIuUdCeHHbvle K pedalbHouU
oeticmeumenvrocmu. I'eomempuueckue guzypot

*  CB0O00HO ONEpPUPOBAMb 2€OMEMPUYECKUMU HNOHAMUIMU NPU peuleHul
3a0a4 u npoeeoeHUU MamemamudecKux paccyHcoeHul;

*  CAMOCMOSAMENbHO  opmMyauposams  OnNpeoeieHuUsi  2eoMempuyecKux
Quzyp, evloguecamsv 2unomesbl 0 HOBbIX CEOUCMEAX U NPUSHAKAX 2€0MEMPUUEeCKUX
@uzyp u 060cHO8bIBAMb UNU ONPOGEP2AMb UX, 0000WaAMb UIU KOHKPEMU3UPOB8AMb
pe3yibmamsl HA HOBble KIACCHl Queyp, NpoBOOUMb 6 HECIONCHBIX CIYUASX
K1accugukayuio pueyp no paziuiHblM OCHOBAHUSIM,

*  uccredogamv uepmedicu, GKIOUASL KOMOUHayuu ¢ueyp, u3eiekamo,
uHmepnpemuposams U npeoobpazosvleams UHGopmayulo, npeocmasieHHylo Ha
yepmeogicax;



«  pewamv 3a0ayu 2eOMempUYecKo20 COO0EpHCAHUS, 6 MOM Yucie 8
cumyayusx, Ko20a ancopumm peulenusi He ciedyem sIBHO U3 YCIO08US, GbINOJIHAMDb
HeoOXo0uMble 0N peuleHusi 3a0adu OONOJHUMENbHblE NOCPOEHUS], UCCTed08amb
B03MONCHOCIb NPUMEHEHUST meopeM U PopMYI OJis peuleHUs 3a0au,

«  gopmyruposams u 00Ka3bI8AMb 2e0MEeMPUYECKUe YMBEPIHCOEHUS.

B noeceonegnoit yscuznu u npu uzyueHuu Opyzux npeomemaos:

*  cocmasnsaimb € UCHONb30BAHUEM CBOUCME 2e0Mempuyeckux gueyp
Mamemamuyeckue Mooenu OJisl peuleHus 3a0ay nPpaKmu4ecko20 xapakmepa u 3a0ay
U3 CMEJHCHBIX OUCYUNIUH, UCCTIe008aMb NOTYUEHHblEe MOOEIU U UHMEPNPEmUpo8ams
pe3yavmamn.

OmHnowenusn

*  glademb NOHAMUEM OMHOULEHUSL KAK MemAanpeoMemubim,

*  c80000HO Onepuposamsb NOHAMUAMU: PABEHCMBO (ueyp, pasHvle pueypsl,
PABEHCMBO  MPEY20IbHUKO8, NAPALIEIbHOCMb  NPAMbIX, NePHeHOUK)IAPHOCHb
NPAMBIX, Ylbl MeHCOY NPAMbIMU, NEPREeHOUKYIIAD, HAKIOHHAS, NPOeKyus, noooobue
Guzyp, nodobHvle huypol, N0O0OHBIE MPEY2OTLHUKU,

*  UCNOb308aMb CEOUCMBA NO00OUS U pageHcmea Queyp npu peuileHuu
3a0au.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

*  UCNONb308aMb  OMHOWEHUS Ol  NOCMPOEHUs U  UCCIe008aAHUS
mMamemamuyeckux mooenetl 00beKmos peaibHOU HCUSHU.

H3zmepenus u epluucienus

s CB0000HO Onepuposamv NOHAMUAMU ONUHA, NAOWAOL, 00bEeM, BelUYUHA
yena Kak 6elutdUuHamu, UCHOIb308aMb DABHOBEIUKOCb U PABHOCOCMABIEHHOCDb
npu peuleHuu 3a0a4 Ha BblYUCTEHUEe, CAMOCMOAMENIbHO NOIYYAMb U UCHOIb308AMb
Gdopmynvl Ol @vluUCIeHUl naowadel u 00veMos Gueyp, c60O00HO Oonepuposamv
WUPOKUM HAOOPOM (DOPMYI HA GbIYUCIEHUE NPU PEUUEHUU CIONHCHbIX 3A0ay, 8 MOM
yucie u 3a0ay HA BbLIYUCIEHUE 8 KOMOUHAYUAX OKPYICHOCMU U MPEY2OTbHUKA,
OKPYAHCHOCIU U HemblPeXy20IbHUKA, A MAKJCce C NPUMEHEHUeM MPUSOHOMEeMPUU,;

©  CAMOCMOSMENbHO  (DOPMYIUPOBAMb  2UNOME3bl U NPOBepsamb  UX
00CmoBepHOCHb.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:

*  c80000HO oOnepupoéamv Gopmyramu npu peuwleHuu 3a0ay 8 OpyIux
VUEOHbIX NpeoMemax u npu nposeoeHuu HeoOXOOUMbBIX BbIUUCIEHUL 8 PedabHOL
JHCUBHUL.

TI'eomempuueckue nocmpoenusn



*  onepupoéamv  NOHAMUEM  HAOOpA  INEMEHMO8,  ONpeoenAIOUUX
2eomempuieckyio ueypy,

«  81ademb HAOOPOM MemOo008 NOCMPOEHUN YUPKYTIeM U TUHEUKOU,

*  NpoBOOUMb AHANU3 U Peanu308bléamb dMAnbl peueHus 3a0ad Ha
nocmpoetue.

B noeceonegnoit yscuznu u npu uzyueHuu Opyzux npeomemaos:

*  GLINOJHAMb NOCMPOEHUS HA MECHOCMU,

*  OyeHusamv pazmepul PeailbHblX 00bEKMOE OKPYHCAIOULe20 MUPA.

Ilpeoopa3zosanusn

«  Onepuposamuo OBUINCEHUAMU u npeoopazo8aHuUAMU Kax
MemanpeomemubiMu NOHAMUSAMU,

*  onepuposamv HNOHAMUEM OBUNCEHUs U Npeodpa308aHus noooous 0
000CcHOBaHUU, CBODOOOHO 61ademv NpuemMamu NOCMPOeHUs Queyp ¢ HNOMOUDBIO
0BUdICeHUIL U Npeobpa308anusi no0obuUs, a MaKxice KOMOUHAYUAMU OBUNICEHUL,
08UIICEHUIL U NPeoOPA308aHUL;

*  UCNONb308aMb CEOUCMBA OBUNCEHUL U NPeoopaz08anull 01 nposeoeHuUs
000CHOBAHUSL U OOKA3AMENbCMBA VIMBEPIHCOCHUU 8 2eOMeMPUU U OPYeUX YUeOHbIX
npeomemax;

*  NOJb308AMBCI CEOUCMBAMU OBUNCEHU U NPeodpaA308aAHULl NPU petueHUU
3a0au.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

*  NPUMEHAMb CEOUCMBA OBUNCEHUL U NPUMEHSMb N0O00Ue OJis1 NOCMPOEHU
u sviyucienuti. Bekmoput u koopounamet Ha nnockocmu

«  C60000HO onepuposamv NOHAMUAMU BEKMOp, CYMMA, PA3ZHOCMb
BEKMOP0O8, NPOU3BeOeHIUe BeKMOPA HA YUCIO, CKASPHOe Npou3edeHue 8eKmopos,
KOOpOUHAmbl HA NIOCKOCMU, KOOPOUHAMbL 6eKMOpA,

«  glademb BeKMOPHLIM U KOOPOUHAMHBIM MemOOOM HA NAOCKOCMU Ol
peulenus 3a0a4 Ha 8bIYUCTeHUEe U 00KA3amelbCmed;

*  BBINOJHAMbL C NOMOWDBIO BEKMOPO8 U KOOPOUHAM OOKA3AMeNbCmeEo
U3BECMHBIX eM)y 2eOMempUYecKux Gakmos (ceoucmea CpeoOHUX JUHULL, meopem O
3ameyamenbHbvlX MOYKax u m.n.) u noayuams Hogble CE0UCMBA U3BECMHBIX uayp;

*  UCNONBL308aMb YPAGHEHUS Queyp 0Nl peuleHus 3a0ad U CamoCmMosmeIbHO
COCMABNAMb YPAGHEHUS OMOETbHBIX NIOCKUX PUYD.

B noeceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:

*  UCNONBb306aMb NOHAMUSL BEKMOPO8 U KOOPOUHAM OJisl peueHus 3a0ay no
Quzuke, ceocpapuu u Opyeum yuebHvim npeomeman.

Hcmopua mamemamuxu

TIlonumams mamemamuxy Kaxk cmpo2o op2aHu308aHHyI0 CUCEMY HAYYHBIX
3HAHUU, 8 YACMHOCMU 871a0emb npeocmasieHusMU 00

AKCUOMAMUYECKOM NOCMPOEHUU eeomempuu u nepeudHbIMU



npeoCcmasieHUAMU O HeeBKAUOOBBIX 2eOMEMPUSIX,

s paccmampusamev MAmemMamuxy 6 KOHmMeKCme UCMOpuu pa3eumust
YUBUIUZAYUU U UCMOPUU PA3BUMUS HAYKU, NOHUMAMb pPOJb MAMEMAMUKU 8
pazsumuu Poccuu.

Memoovt mamemamuxu

. Brademv  smanmusimu 0 paziuuMblx  mMemooax — 000CHOBAHUS U
ONPOBEPIHCEHUS MAMEMAMULECKUX YIMBEPHCOCHULL U CAMOCMOSIMENbHO NPUMEHSMb
ux;

. 671A0emb HABLIKAMU AHANU3A YCIOBUSL 3A0ayU U Onpeodenetus NOOX0OAUUX
0J151 peuleHust 3a0a4d U3y4YeHHbIX Memo008 Uil UX KOMOUHAYULL,

«  Xapakmepuzoeamv NPOU3EeOeHUsl UCKYCCMBA C YHemoM MAMemMamudecKux
3aKOHOMEPHOCMell 8 NPUPOOe, UCNONb308AMb MAMEMAMUYECKUE 3AKOHOMEPHOCU 8
CAMOCMOAMENLHOM MBOPHEeCmae.

Copepxanue yueOHoro npeamera «I'eomerpus» B 7-9 kiaccax
Harasimaas reomerpust

Harnsiguele  mpeacTaBiieHMsT O  IPOCTPAHCTBEHHBIX — (urypax:  Kyo,
napajiesienune, npu3Ma, mupaMuaa, map, chepa, Konyc, nuiuaap. M3o0paxenue
npoctpaHcTBeHHbIX ¢uryp. [lpumepsl cedennit. MHororpannuku. IIpaBuibHBIC
MHOTOTpaHHHUKU. [IpuMepbl pa3BEPTOK MHOTOTPAHHUKOB, LWJIWHIpPAa W KOHYcCa.
[Tonsitue 06bEMa; eauHUIBI 00bEMa. OOBEM MPSIMOYTOJIBLHOTO TMapaUieenunea,
KyOa.

I'eomerpuueckue purypsi

[Ipsimble m yriabl. Touka, mpsimasi, TWIOCKOCTh. OTpe30k, ayd. Yroia. Bumsl
yriioB. BeprukanbHble U CMeXHBbIE Yribl. buccekrpuca yria. llapamnenbHbie u
nepecekaromuecss  npsmele.  IlepneHaukynspHele  npsimbie. Teopemsl O
[1apaJuIeIbHOCTU U NEPIIEHANKYJIAPHOCTH NPAMBIX. [lepnenaukynsap u HakIOHHAs K
npsMoin. CepelMHHbIA MEPIEHINKYJIAP K OTpe3Ky. ['eomeTpuiueckoe MeCTo TOYEK.
CBoiicTBa OHCCEKTpUCHI yIJIa M CEPEIWHHOIO MEPIEHIUKYJsipa K OTPE3KY.
TpeyronpHuk. BeicoTa, MenuaHa, OMCCEKTpHUCA, CPEIHSAS JIMHHUS TPEYTrOJbHUKA.

PaBHOOepeHHBIE W PABHOCTOPOHHHME TPEYTrOJIbHUKW; CBOMCTBA U MPU3HAKU



paBHOOEPEHHOTO  TpeyroibHHKa. [Ipu3HakW  paBeHCTBA  TPEYroOJbHUKOB.
HepaBeHcTBO TpeyrosnbHMKa. COOTHOWIEHHS MEXAY CTOPOHAMHU H  YIUVIAMH
TpeyrosbHuka. CyMMa yIJIOB TpeyroibHUKa. BHEIHHE yIVIbl TpeyroJibHHUKA.
Teopema daneca. [logobue TpeyronbHukoB. [IpuzHaku mMogoOus TPEyTrONbHUKOB.
Teopema Ilugaropa. CuHyc, KOCHHYC, TaHI€HC, KOTAaHI'€HC OCTpPOro yria
MPSAMOYTOJIBHOTO TpeyroyibHuKa 1 yrioB oT 0 1o 180°; npuBeneHne Kk OCTpOMy YIILy.
PemeHne npsMOYIOJIBHBIX TPEYrOJBHUKOB. (OCHOBHOE TPUIOHOMETPUYECKOE
TOXAECTBO. DOPMyIIBI, CBA3BIBAIOIINE CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC OJHOTO
Y TOTO K€ yria. Pemenue TpeyroabHUKOB: TEOpEMa KOCUHYCOB U TEOPEMA CUHYCOB.
3amedarenbHble TOYKM TpeyrojibHHKa. YeTslpéxyrospHuk. IlapamiemorpamM, ero
CBOMCTBa M Mpu3Haku. [IpsIMOYyroapHUK, KBaapaT, poM0O, UX CBOICTBA U IMPHU3HAKHU.
Tpaneuusa,  cpegusasd  auHUAA  Tpameuud.  MHOroyroibHuUK.  Belmykiible
MHOTOyroiibHUKA. CyMMa YIJIOB BBIIYKJIOIO MHOIOYroJibHHKa. lIpaBuibHbIE
MHOTOYroibHUKH. OKpykHOCTb W Kpyr. [lyra, xopma. CeKTop, CErMEHT.
IlenTpanbHblid yros, BIHWCAHHBIA YIrOJI, BEJIWYMHA BIIMCAHHOrO yria. B3aumHoe
pacmoJIO)KEHUE TIPSMOM M OKPYKHOCTH, JBYX OKpykHocTed. KacarenbHas wu
CEKyIllast K OKPYKHOCTH, UX CBOWCTBA. BrincaHHbIE U ONMCAHHBIE MHOI'OYT'OJIBHUKH.
OKpy>XHOCTb, BIIMNCaHHAass B TPEYrOJBHUK, M OKPYKHOCTb, OIHCAHHAS OKOJIO
TPEYroJbHUKA. BrnucaHHble W ONHCAHHBIE  OKPYKHOCTH  ITPABHJIBHOTO
MHOroyrojsHuKka. ['eomerpuueckue npeodpazoBanus. [lonsatue o paBeHCTBE QUTYD.
[ToHATHE O NBMKEHNHU: OCEBAs U LIEHTPaAIbHAs CHMMETPHUH, NTApaJUICIIbHBIN IEPEHOC,
noBopoT. [lonsitue o mogobum ¢uryp u romoretuu. llocTpoeHuss ¢ MOMOIIBIO
LUPKYJISL ¥ JIMHEWKU. OCHOBHBIE 33J]a4M HAa [IOCTPOCHHUE: JIEJIEHUE OTPE3Ka MOI0JIaM;
IIOCTPOEHHE YTJiia, PABHOTO JAHHOMY; IOCTPOCHHE TPEYTOJIBHUKA MO TPEM CTOPOHAM;
MOCTPOCHUE MEPICHIUKYIIApA K MPSMOIL; MOCTPOEHHE OUCCEKTPUCHI yIiia; JIeJIeHHUE
OTpe3Ka Ha N paBHBIX yacTed. PelieHne 3a1ad Ha BBIYMCIICHHE, NOKA3aTEIbCTBO U
IIOCTPOEHUE C UCIIOJIb30BAHUEM CBOMCTB U3YyUEHHBIX QPUTYD.

I/13MepeHne reOMCTPUICCKHUX BCJIUYNH



Jnuna otpe3ka. PaccrosHue oT TOukM 10 npsMou. PaccrositHme Mmexnay
napaJiebHbIMA  IpsAMbIMH. llepumerp MHOroyrospHuka. JIiMHA OKpPY>KHOCTH,
YUCJIO T; JUIMHA OYTW OKPYKHOCTH. ['pagycHas mMepa yria, COOTBETCTBHE MEXKIY
BEJIMYMHONW LEHTPAJIBHOIO yIJIa W JJIMHOM AYrdM OKpyXHOCTH. [loHsATHE momanu
wiockux (¢uryp. PaBHococTaBieHHblE U paBHOBelukHe Qurypsl. Ilnomanp
NpsAMOYTOJIbHMKA. [lnomann mapamnenorpamMma, TpEYrojabHHKAa M TPAICLUH.
[Inomane MHOroyronpHuka. I[lmomane kpyra v miomans cexkropa. COOTHOLIEHHE
MEXIy Iulom@aasMu nofaoOHbIX (¢uryp. Pemienwe 3amady Ha BBIUKCIECHUE H
J0KA3aTeJIbCTBO C UCIOJIb30BAHUEM U3YUEHHBIX (POPMYI.

Koopaunarel

VYpaBuenue npsamoin. Koopaunatel cepeaunsl otpe3ka. Popmyiia pacCTOSHUS

MEXy IBYMs TOUKAMHU IUIOCKOCTH. Y paBHEHUE OKPYKHOCTH.
BekTopsl

JnuHa (Moaynb) BekTopa. PaBeHCTBO BekTOpoB. KosuiMHeapHbIE BEKTOPBI.
Koopaunatel BekTOopa. YMHOXEHHE BEKTOpa Ha 4YHUCIO, CyMMa BEKTOpPOB,
pa3IOKEHHE BEKTOpa 1O JBYM HEKOJUIMHEApHBIM BekTopaMm. CkaispHoe
IIPOU3BEICHUE BEKTOPOB.

TeopeTnko-MHOKeCTBEHHbIE IOHATUSA

MHOX€eCTBO, AJEMEHT MHOXECTBA. 3aJaHHE MHOKECTB IEPEUUCICHUEM
AIIEMEHTOB, XapaKTepUCTUUEeCKUM cBoucTBOM. [logmHOXkecTBOo. OObenuHEHHE U
NIEPECEUEHNE MHOKECTB.

DJIeMEHTbI JIOTUKH

Onpenenenne. AkcMoMbl M TeopeMsl. JlokazarenbcTBo. J[OKa3aTenbCTBO OT
npotuBHOro. Teopema, oOpatHasi aaHHou. IIpumep u kouTpnpumep. llonstue o
PaBHOCUJIILHOCTH, CJICZIOBAHUHU, YIIOTPEOJIEHUE JIOTUYECKUX CBA30K €CIH ..., TO ..., B
TOM Y TOJIBKO B TOM CJIy4ae, JOTHYECKUE CBI3KHU U, UIH.

I'eomeTpus B HCTOPHUYECKOM pPa3BUTHH

Ot 3emnemepust k reometpun. [ludarop u ero mkomna. danec. Apxumen.



ITocTpoenue npaBUIIBHBIX MHOTOYTOJIBHUKOB. Tpucekuus yria. KBagpartypa kpyra.
VY nBoenue ky6a. Uctopus uncina nt. 3onotoe ceuenue. «Hauana» Epkiuaa. JI. Diinep.
H. W. Jlo6aueBckwuii. Mctopus mstoro noctynara. M3o0peTenrne MeTo1a KOOpAMHAT,
MO3BOJISAIOLIETO IEPEBOJUTH T€OMETPUUECKUE OOBEKTHI Ha A3bIK anreOpsl. P. Jlekapt

u [1. ®epma. [Ipumepsl pa3IMdHbIX CUCTEM KOOPAMHAT HA TIOCKOCTH.

TemaTnueckoe manuposanue no npeamery «I'eomerpus» B 7-9 kiaccax

Ne Tema (pa3aea) KosuuecrBo | KouunvectsBo
4acoB HA NPOBEPOYHBIX
u3yuyeHue | /KOHTPOJIbHBIX

padort
7 kaacce (34 yaca)

1 HauajbHble reoMeTpryeckne cBeJeHHs 8

1.1 [Ipsimas u oTpe3ok 1

1.2 Jlyd u yron 1

1.3 CpaBHEHHE OTPE3KOB H YTIIOB 1

1.4 N3mepeHne oTpe3koB 1

1.5 Pemenue 3ama4 no reme "M3mepenue 1
OTpPE3KOB"

1.6 N3mepenune yrios 1

1.7 CMEXHBIE M BEPTUKAIBHBIE YTIIbI 1

1.8 [leprieH TUKYJISIpHBIE TIPSMBIE 1

2 TpeyrojabHUKH 9

2.1 TpeyronbHUK 1

2.2 ITepBblii MpU3HAK pAaBEHCTBA 1
TPEYTOJIbHUKOB

2.3 Pewienue 3a1ay Ha MPUMEHEHUE TIEPBOTO 1
NpHU3HAKa PABEHCTBA TPEYTOJHHUKOB

2.4 Menuanbl, OUCCEKTPUCHI U BHICOTHI 1
TPEYTOTbHHUKA

2.5 CBoiicTBa paBHOOEIPEHHOTO 1
TPEYTOJIbHHUKA

2.6 Pemienue 3anau no teme 1
"PaBHOOCIPEHHBIN TPEYTOJHHUK"

2.7 Brtopoii 1 TpeTHil npu3HaK paBeHCTBa 1
TPEYroJbHUKOB

2.8 OKpY»XHOCTb 1

2.9 KonTtpoarnas pabota Nel mo teme 1 1




"TpeyroJibHUK"

3 IHapaJsseabHble NpsiMble 6

3.1 OrnpeneneHue napauielIbHbIX MPSMbBIX 1

3.2 [Tpr3Haky mapayIeIbHOCTH JBYX MPSIMBIX 1

3.3 [TpakTrdeckue cnocoObl TOCTPOCHUS 1
napaJyIeIbHBIX NPSIMbBIX

3.4 AKcHoMa mapajiyIeIbHBIX MPSIMBIX 1

3.5 CBoiicTBa napajuiesIbHbIX MPSMBIX 1

3.6 Kontponbsnas pabotaNe2 mo teme: 1
"[lapamyienpHble npsMble"”

4 Coo0THOLIEHHUS MEKIAy CTOPOHAMH U 11
yIJiaMH TPeyrojbHUKa

4.1 CyMMma yrioB TpeyrojabHUKa 1

4.2 OcTpOyronbHbIN, IPSIMOYTOJIBHBIN U 1
TYHOYTOJBHBIN TPEYTOJBLHUKH

4.3 CooTHOIIEHUS MEXKIY yTIIaMU 1 1
CTOPOHAMH TPEYTOJbHHUKA

4.4 HepaBeHCTBO TpeyroiabHUKa 1

4.5 Pemenue 3a1a4 Ha NpUMEHEHHE CBONCTB 1
PSIMOYTOJILHOTO TPEYTOJbHUKA

4.6 [Ipr3Haku paBeHCTBa NPSIMOYTOJIbHBIX 1
TPEYTOJILHUKOB

4.7 Paccrosnue ot ToukH 10 NpsMON. 1
Paccrostane Mex 1y nmapamieabHbIMU
TIPSIMBIMHU

4.8 PaccrosiHre Mexay rmapamuieTbHBIMU 1
PSIMBIMH

4.9 [TocTpoeHue TpeyroabHUKa IO CTOPOHE U 1
MIPUJICIKAIIMM K HEU yriiam

4.10 [TocTpoenue TpeyrojibHUKa IO TPEM 1
CTOpOHaM

411 Nrtorosast KoHTpoOJIbHAS paboTa 1

8 kaacc (34 yaca)

1 YeThIpEXyroJibHUKH 6
1.1 MHOroyroJbHUKH 1
1.2 Brinmykiisle MHOTOYTOJIbHUKH 1
1.3 [Tapannenorpamm 1
1.4 CRoiicTBa mapasieaorpaMma 1
1.5 [Tpu3Haku mapayesorpaMma 1
1.6 Tpanenus. [IpsmoyroibHUK, poMO, 1

KBaJpaT




2 Iaomaab 6
2.1 [limoma b MHOTOYTOJIbHHUKA 1
2.2 OcHOBHBIE CBOMCTBA IUIOMIAICH 1
2.3 [Tnomaau napamienorpamMmma, 1
TPEYroJIbHUKA U TPaNelu
2.4 [Tnomane TpeyroJbHUKA U TpANCIuu 1
2.5 Teopema ITudaropa 1
2.6 Teopema, oOpatHas Teopeme [Tudaropa 1
3 Ilogo0HbIe TPEYroabHUKH 11
3.1 Omnpenenenre Nog00HBIX TPEYTOJIbHUKOB 1
3.2 [TponopurioHAJIbHBIE OTPE3KU 1
3.3 [Ipu3Haku mo100Us TPEYTOJIBLHUKOB. 1
ITepBoIif mpuU3HAK MOI00MS

3.4 OTHOLIEHHE IO TOJOOHBIX 1
TPEYTOJIBHIUKOB

3.5 Bropoii u TpeTuil npu3Hak noaoous 1

3.6 CpenHsist TMHUS TPEYTOJIbHUKA 1

3.7 [TponopurioHanbHBIE OTPE3KHU B 1
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

3.8 CooTHOIIEHUST MEXKTy CTOPOHAMU U 1
yTiIaMU TIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

3.9 CuHyC, KOCUHYC, TAHTEHC yTJja 1
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

3.10 | 3naveHue cuHyca, KOCHHYCa M TaHT€HCA 1

3.11 KontponbHas pabota o teme: 1
"TTogoOHbIE TpEyTrOIHLHUKH"

4 OxkpyxkHOCTH 11

4.1 KacarenpHas K OKpY>KHOCTH 1

4.2 [{eHTpaJIbHBIE ¥ BHUCAHHBIE YTJIbI 1

4.3 I'panycHast mepa n1yru OKpy>KHOCTH 1

4.4 TeopeMa 0 BOUCAHHOM YTIJie 1

4.5 YeTbIpe 3aMeyaTesbHbIE TOYKH 1
TPEYTOJIbHUKA

4.6 CBoiicTBa OMCCEKTPUCHI yTIIa 1

4.7 CBONCTBaA CEpEIMHHOIO NEPNECHINKYISpa 1

4.8 KonTtpomnrHas paboTa no teme: 1
«BrircanHas v onmMcaHHast OKPYKHOCTDY

4.9 Pemenue 3amau no teme: «OKpPY>KHOCTbY 1

4.10 Pemenune 3amau no reme: « Brimcannas 1
OKPYXHOCTHY

411 Ypok-0000111eHrsT 3HAHWIA 1




9 kiacc (34 yaca)

1 BekTopnl 10

1.1 ITonsiTue BekTOpa 1

1.2 OTkJ1apIBaHUE BEKTOPA OT JAHHOW TOUYKHU 1

1.3 Cno>xeHre U BBIMUTaHUE BEKTOPOB 1

1.4 [IprMeHeHne BEKTOPOB K PEIICHUIO 3a1a4 3

1.5

1.6

1.7 CpenHsis TMHUS Tpanelnuu 2

1.8

1.9 CyMMa HECKOJIBKUX BEKTOPOB. 1
Koopaunate!l BekTopa

1.10 KonTtponrHas paboTa no teme : 1
«BekTopsn»

2 MeToa KOOpAMHAT 7

2.1 [Ipocrelimue 3a1a4n B KOOpIUHATAX 1

2.2 YpaBHEHUSI OKPY>KHOCTH U IPSIMOU 1

2.3 YpaBHEHHE OKPYKHOCTH U MPSIMOI 1

2.4 CuHyC, KOCUHYC, TAHT€HC, KOTAaHT€HC 1
yria

2.5 OCHOBHBIE TPUTOHOMETPUUECKHE 1

2.6 TOXKJIECTBA

2.7 KontponbHas pabota o teme : « Meton 1
KOOPAMHATY

3 Co0THOLIEHHUS MEeKIAYy CTOPOHAMH U 10
yriamu TpeyrojabHuka. CraasipHoe
Npou3Be/ieHHEe BEKTOPOB

3.1 @opMyIbl TPUBEACHUS 1

3.2 CoOoTHOILIEHUSI MEXKIY CTOPOHAMHU U 1
yrIaMH TPEYTOJbHUKA

3.3 ®opmyna Jyisi BBIYUCICHUS KOOPAUHAT 1
TOYEK

3.4 Teopema o momau TpeyrojbHUKA 1

3.5 Teopema cunycoB. Teopema KOCHHYCOB 1

3.6 KonTtponrnas padota : "CooTHOIICHUS 1
MEX]Ty CTOPOHAMH H yTIIaMH
TPEYroJbHUKA"

3.7 IIpaBriIbHBIE MHOTOYTOJIBHUKHU 1

3.8 OKpyKHOCTb OMHMCAHHAs OKOJIO 3

3.9 IPaBUIILHOTO MHOTOYT'OJIbHHKA




3.10

4 JIJInHA OKPYZKHOCTH H IJIOIAAb Kpyra 8 1

4.1 OKpy»XHOCTb BIMCaHHAsI OKOJIO 1
PaBUJILHOTO MHOTOYTOJIbHUKA

4.2 JlmHaA OKPY)KHOCTH M TUIONIATb KpyTa 1

4.3 [Tnomanes KpyroBoro ceKropa 1

4.4 [TonsiTHE NBUKEHUS U CBOMCTBA 1
TIBYKEHUS

4.5 [TapannenbHbIN IEPEHOC U MOBOPOT 1

4.6 MHOrorpaHHUKU 1

4.7 ITpusma. Konyc 1

4.8 KontposnbHas pabota o teme : « JliunHa 1 1
OKPYKHOCTH M TUIOIIAJIb KPYTa»

5 HavajabHble cBeleHHS U3 7 1
cTepeoMeTpUM

5.1 [1nomaam u 00beMbl MHOTOTPAHHUKOB 1

5.2 Tema v MOBEPXHOCTH BpaIICHUS 1

5.3 ITnomaay n 00BEMBI TE BpaIeHUs 1

5.4 Nrtorosoe nosropenue: ""TpeyroibHUKH" 1

5.5 Nrorosoe nosropenue: "OKpyKHOCTH" 1

5.6 HroroBoe moBTOpEHUE: 1
"YeTplpexyrojapHuKa'

5.7 Hroroasi KOHTpoOJIbHAS paboTa 3a Kypc 1 1
reomeTpuu 9 knacca
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