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1. IosicHUTEJBLHAA 3ANHCKA

[Ipenmernas mporpamma yueOHOro Kypca «MaremaTtnkay (5-9 Kiacchl) SBIS€TCS COCTaBHOM
yacTbto OCHOBHOM 00pa3oBaTeNbHON MporpamMmbl HIKOJIBI, Ha €€ OCHOBe co3faércs pabodas
IporpaMma y4uTels.

[Iporpamma pa3paboTaHa Ha OCHOBE CIIEAYIOIIUX HOPMATHUBHBIX JTOKYMEHTOB M METOAMYECKHX
MaTepHaIOB:

1 ®epgepanbHOrO0 TOCYJApPCTBEHHOIO OOpPa30BAaTEIBHOTO CTaHAApTa OCHOBHOTO  OOILIEro
o0pa3zoBaHus, YTBEPXKIACHHOTO MpHuKazoM MuHucTepcTBa o0Opa3oBaHusi M Hayku Poccuiickoi
Oenepanun ot 17.12.2010 Ne 1897 / MunmctepcTBO 00pa3oBanus U Hayku P®D. — 2-¢ uzn. - M.:
[Tpocsemenne, 2013.

2.  dynpaMeHTaNbHOIO sjipa cojepkaHusi oduiero obpazoBanusi / Poc. akan. mayk, Poc. akan.
obpasoBanus; nox pea. B. B. Koznosa, A. M. KongakoBa.—4-¢ uza., nopad.—M. : IIpocsemenue,
2011.

3. IIpumepHoii mporpammsel o maremaTrke / [lpumepHas ocHOBHast oOpa3zoBaTenbHast Mporpamma
OCHOBHOTO 00I11eT0 00pa30BaHusl.

4.  denepanbHOro NepeyHs ydeOHUKOB, YTBEPKAEHHOIO MpUKa3zoM MuHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit @enepaunu ot 31 mapra 2014 r. Ne 253 «O6 yrBepxkiaeHuu ¢eaepaibHOro
nepeyHsi Y4eOHHMKOB, PEKOMEHJOBAHHBIX K HCIIONb30BAHUIO MpPU pealu3aluyd HMEIOIINX
AKKpeIUTAIMI0 00pa30BaTENbHBIX MPOrPaMM HAYaIbHOTO OOIEro, OCHOBHOIO OOIIEro, CpelHero
o01ero 00pa3oBaHU»

Ha3naveHue nmporpamMmsi.

[IpeamerHas mporpaMMa o MaTeMaTHKE OOECIEeUMBAET NMOIMANHOE OOCMUIICEHUE NIAHUPYEMbIX
pesynvmamos ocBoeHus: OCHOBHOM 00pa3oBaTeibHOI MporpamMmbl mKosbl. OHa onpeaenser ey,
CoJiepKaHUE Kypca, INIAHUPYEMBIE PE3YIbTAThI IO MaTEMATUKE 7S KK 00 To/1a 00y4eHHUs.
[TpeamerHas mporpamma 3aAaéT LeNeBble U CoJepKaTeIbHbIe OPUEHTUPHI JUI HAallMCaHUs pabouei
OpOrpaMMbl  YUYHUTEN MAaTEeMAaTUKH, CHOCOOCTBYET CO3JaHHMIO €IUHOro 00pa30BaTEIbHOTO
IIPOCTPAHCTBA B LIKOJIE.

[IpenMeTHass mporpaMMa IO MaT€MaTHKE COOTBETCTBYET TpeOOBaHUSAM 00pa30BaTEIbHOIO
CTaHJapTa K CTPYKTYpe NMporpaMM OTAEIbHBIX YUEOHBIX MTPEeIMETOB, KypcoB (11.18.2.2).

Matematuueckoe 06pa30BaHHe SBJISIETCS 00sA3aTEIbHOM M HEOTHEMJIEMON YacThIO 06mero
06pa30BaH1/15{ Ha BCEX CTYICHAX IIKOJIBI. O6yquI/Ie MaTeMaTUKE B OCHOBHOM IIKOJIE HAITpaBJICHO
Ha JOCTUIKCHHUC CIICAYIOIINUX I/;GJZQIZ.'

1) B HampaBJIeHHM JUYHOCTHOTO PA3BUTHS:

*  (dopmupoBaHue MPEJICTABICHUI O MaTeMaTHKe, Kak 4acTu 00111eYeTOBEYECKOM
KYJIBTYPBHI, 0 3HaYMMOCTH MATEMAaTUKHA B PA3BUTHH IMBHJIM3AIMA U COBPEMEHHOTO
00111eCTBA;

*  pa3BUTHE JIOTUYECKOTO M KPHUTHYECKOTO MBINUICHUS, KYJIBTYphl pPEYH, CIOCOOHOCTH K

YMCTBEHHOMY JKCIICPUMEHTY;

e (opMUpOBaHHE HHTEIUICKTYaJIbHOM UYECTHOCTM W  OOBEKTUBHOCTH, CIIOCOOHOCTH K

MIPEOJIOJICHUIO MBICITUTEIILHBIX CTEPEOTUIIOB, BBITEKAIOIINX M3 OOBIJICHHOTO OIIBITA;

*  BOCIUTaHHE Ka4yeCcTB JIMYHOCTH, OOECICUUBAIOIIMX COIHUAIBHYI0 MOOHIBLHOCTD,
CMOCOOHOCTh MPUHUMATh CAMOCTOSITEIILHBIC PEIICHHUS;

*  (opMUpOBaHKE KAUECTB MBIILICHHS, HEOOXOAMMBIX IS aalTalliil B COBPEMEHHOM HH(OpMa-

LMOHHOM OOIIIECTBE;

*  pa3BUTHE UHTEpECa K MAaTEMaTHUYECKOMY TBOPYECTBY M MATEMAaTHUYCCKUX CIIOCOOHOCTEH;



2) B MeTanpeIMeTHOM HANPABJIEHHUM:

*  pa3BUTHE MPEACTABICHUI O MaTeMaTUKe Kak (popme OnmucaHUs U METOJIe MO3HAHUS JICHCTBU-
TEIbHOCTH, CO3/IaHHE€ YCIIOBUH Uil MPUOOpPETeHMs] MEePBOHAYAIHLHOTO OIbITA MAaTeMaTHYEeCKOTrO
MOJIEITUPOBAHHS;

* (QopmupoBaHue oOOHIMX CIOCOOOB MHTEIUICKTYalIbHONH JESTENbHOCTH, XapaKTepPHBIX IS
MATEMATHKH U SIBJISTFOIIIUXCS OCHOBOM MMO3HABATEIBHON KYJIbTYPBI, 3HAUUMOM IS pa3iudHbIX chep
YeJI0BEYECKON IEATEIbHOCTH;

3) B MpeIMETHOM HANpPaBJIEHHH:

*  OBJIQJICHHUE MaTEeMaTHYECKHMMM 3HAHMSIMH U YMEHHUSIMH, HEOOXOAMMBIMH JJISl MPOAOKEHUS
0o0pa3oBaHus, U3YYCHHS] CMEKHBIX JUCLUILINH, IPUMEHEHUS B TIOBCEAHEBHOMN KU3HMU;

* cozmanue (¢yHIaMeHTa I8 MaTeMaTH4ecKOro pa3BUTUA, (OpPMHpPOBAHHS MEXaHHU3MOB
MBIIUICHUS, XapaKTEPHBIX AJI1 MATEMATHYECKON 1€ATEIbHOCTH.

OO0umas xapakTepucTHKA y4e0HOro npeaMera
CopneprkaHne MaTeMaTHYECKOro 00pa3oBaHMs B OCHOBHOM 11KoJie (opMHUpYeTCsl Ha OCHOBE (QyHIa-
MEHTAJIBHOTO si/ipa IIKOJIBHOIO MaTeMaTUYecKOro oOpa3oBaHMs. B OCHOBHOH 1kone OHO
BKJIIOYAET Clle- JYIOUIME pa3fjeiibl: apupMeTuka, anredpa, QyHKIUU, BEPOSITHOCTh U CTATHCTHUKA,
reoMerpust. Hapsiny ¢ 3TMM B HEro BKJIIOYEHBI [Ba JIONOJHUTENIBHBIX pa3jena: JIOTUKAa U
MHOJKECTBA, MaTeMaTHKa B MCTOPHUYECKOM pPa3BUTUHU, YTO CBSI3aHO C pealu3aluen Lenel
OOIIENHTEIUIEKTYaIbHOTO M OOMIEKYIbTYpHOTO pa3BUTHA ydanmxcs. Copep)kaHue KaKAOro W3
9TUX pa3lelioB Pa3BOPAYMBACTCS B COIAEPKATEIBHO-METOJUYECKYIO JIM- HHIO, POHHU3BIBAIOILYIO
BCE OCHOBHBIE COJIEP)KATEIIbHBIE PA3EIIbI.
Copnepxanue paszziena «ApupMeTHKa» CIYyKUT 0a30i Ui AajdbHEHIIEro U3y4eHUs y4allluMHCS
MaTeMaTHKH, CHOCOOCTBYET Pa3BUTHIO WX JIOTMYECKOTO MBIIIICHUS, (OPMHPOBAHUIO YMEHHS
MOJIb30BAThCs AITOPUTMAMHU, a TaKKe NPUOOPETEHUIO NMPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX B
ITOBCEJHEBHOM KU3HH.
Pa3BuTHe MOHATHS O YMCIIE B OCHOBHOM ILIKOJIE CBA3aHO C PAllMOHAJIBHBIMUA U MPPAallMOHAIbHBIMU
yuciaMu, (OPMUPOBAHUEM MEPBUYHBIX MPEICTaBICHUM O JEHCTBUTENIBHOM 4HCIE. 3aBeplIEeHUE
YHUCIOBOM JIMHUU (CHCTEMaTHU3allus CBEJIEHHH O JAEeHCTBUTEIBHBIX YHCIAX, O KOMIIIEKCHBIX
YHCllax), TaKk K€ Kak U 0oJee CIOKHbIEe BOMPOCHl apu@MeTuku (anroputMm EBkiMaa, ocHOBHas
TeopeMa apu(PMETHKH ), OTHECEHO K CTYIIEHHU OOIIEro cpeHero oopa3oBaHusl.
Copepxanue paszzena «AJjaredpa» HanpaBlieHO Ha (OPMUPOBAHUE y y4YaIUXCSd MaTEMaTUYECKOTO
anmnapara s pelleHMs 3aJad M3 pa3HbIX pas3felioB MAaTEMAaTUKH, CMEXHBIX IIPEIMETOB,
OKpYXarollel pealbHOCTU. SI3bIK anreOpbl MOAYEPKUBAET 3HAUEHUE MATEMaTHUKU KakK S3bIKa U
IIOCTPOCHHS MaTEMATUYECKUX MOJEJIEH IPOLECCOB U SBJIECHUN pealbHOro mupa. B 3amaum
U3YYEHHUs anreOpbl BXOAAT TaKkKe pa3BUTHE aJTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOAUMOro, B
YaCTHOCTH, JJS YCBOGHHUS Kypca HMH(POPMATHUKH, OBJIAJCHHUS HaBBIKAMH JEITYKTHBHBIX
paccyxnaenuid. [IlpeobpazoBanue CUMBOJBHBIX (JOPM BHOCHUT cHelUUYECKHil BKJIaa B pa3BUTUE
BOOOpaXEHUS yUYaIlIUXCsl, X CIIOCOOHOCTEH K MareMaTHYecKoMy TBOpUECTBY. B ocHOBHOII mikoJe
MaTepuan TPYHNIUPYETCS BOKPYT pAlMOHAIBHBIX BBIPAXEHHI, a BONPOCHI, CBA3aHHBIE C
UPPaLMOHATILHBIMHU BBIPAKEHUSIMU, C TPUTOHOMETPUYECKUMHU (DYHKIMSIMU U TTpeoOpa3zoBa- HUSIMHU,
BXOJIAT B COJIEp’KaHUE Kypca MaTEeMAaTUKH Ha CTaplIeil CTyneHH 00y4eHHsl B ILIKOJIE.
Copnepxanue pazaena « DyHKIHMH» HALEJIEHO HA NOJyYEHUE IIKOJIbHUKAMU KOHKPETHBIX 3HAaHUH O
GYHKIIMM KAk BaKHEWIIEW MaTeMaTHYeCKOW MOJENW JUIsl ONHCAaHUS ¢ HWCCIICIOBAaHMS
pa3sHooOpa3HbIX MpoleccoB. M3yueHune 3Toro mMarepuana CrocoOCTBYET Pa3BUTHIO y YYaIIMXCS
YMEHMSI HUCHOJb30BaTh pa3MYHble SI3bIKH MaTeMaTUKH  (CJIOBECHBIM, CHMBOJIMYECKHH,
rpaduveckuii), BHOCUT BKJIaJ B (popMUpOBaHHUE MPEICTABICHUA O POJIM MaTeMaTHKH B Pa3BUTUH
LIUBUJIN3aLUU U KYJIbTYPBI.
Paznen «BeposiITHOCTh M CTATHCTHKA» — 0053aTENIbHBI KOMIOHEHT IIKOJILHOTO 00pa3oBaHus,
YCUJIMBAIOIIUI €ro MPHUKJIAAHOE U NMPAKTHYECKOe 3Ha4eHue. DTOT MaTepuasl HeoOXOAUM, Mpexe
BCEro, s (OpMUPOBaHUS Yy ydamuxcst (yHKIIMOHATLHON IPaMOTHOCTH - YMEHUI BOCIIPUHUMATh
U KPUTHUYECKU aHAJTU3UPOBaTh MH(OPMALMIO, IPEACTABICHHYIO B Pa3IMYHBIX (POPMAX, TOHUMATh



BEPOATHOCTHBIM  XapakTep MHOTHX pPEaJIbHBIX 3aBUCUMOCTEH, MPOBOAUTH MPOCTEHUIINE
BEPOSTHOCTHBIE pacyeThl. V3ydeHne 0CHOB KOMOMHATOPUKU TO3BOJIUT YYaLTUMCS PacCMaTpUBaTh
Clly4ad, OCYILECTBJISATh Mepebop M MOJACYET 4YKClia BapUaHTOB, B TOM YHCIE B MPOCTEHIINX
MMPUKJIAAHBIX 3ala4ax.

IIpy M3y4eHUHN CTAaTUCTUKU U BEPOSTHOCTH PACLIUPSIOTCA NPEACTABICHUSA O COBPEMEHHOM KapTUHE
MHUpa ¥ METOJaX €ro MCCieq0BaHus, (OPMHUPYETCs MOHUMAHUE POJIU CTAaTHCTUKU KaK MCTOYHHKA
COLMAJIBHO 3HAYMMOM MH(OPMAIMH, U 3aKJIabIBAIOTCSI OCHOBBI BEPOATHOCTHOI'O MBIIIICHHSL.

Ilens conmepxkanus pasgena «l'eomerpus» — pasBUTh y ydaluxcs HPOCTPAHCTBEHHOE
BOOOpa)XEHHWE M JIOTUYECKOE MBIIUICHHE IyTeM CHCTEeMAaTH4YeCKOTO M3YYCHHsS CBOMCTB
reoMEeTpUYECKUX (QUryp Ha IJIOCKOCTH W B IPOCTPAHCTBE M IPUMEHEHUs 3THX CBOMCTB IpU
pEILIEHNN 3a/1a4 BBIYUCIUTEIBHOTO U KOHCTPYKTUBHOIO Xapakrepa. CyllecTBeHHas: pojib IPU 3TOM
OTBOJUTCSL Pa3BUTUIO IEOMETPUYECKOM HHTyHuuu. CoueTaHMe HarisiJHOCTH CO CTPOTOCTBHIO
ABJIIETCS HEOTHEMIIEMOM YacThIO I'€OMETPUUECKUX 3HaHUM. Marepuan, OTHOCALIUICS K OJI0KaM
«KoopauHatel» u «BeKTopbl», B 3HAUYUTEIBHON CTENEHN HECET B ce0e MEeX- IpeAMETHbIC 3HAHU,
KOTOPBIE HAaxXOJAT IIPUMEHEHWE, KaK B Pa3JIMYHBIX MATEeMaTUYECKUX IUCLHUIUIMHAX, TaK U B
CMEKHBIX ITPEIMETaX.

OcobeHHOCThIO pa3ziena «JIoruka M MHOMKeCTBa» SBIISETCS TO, YTO IPEJCTABICHHBIH B HEM
MaTepual NPEUMYIIECTBEHHO H3y4aeTCs M MCIOJB3YeTCd B XOJE PACCMOTPEHMS Pa3Iu4HBIX
BOIIPOCOB Kypca.

CooTBeTCTBYIOIIMI MaTepHall HalelIeH Ha MaTeMaTUYeCKOe pa3BUTHE ydalluxcs, (popMupoBaHue
y HUX YMEHUS TOYHO, CKAaTO U SICHO U3J1araTh MbICIU B YCTHOW U IMCBMEHHOU peun.

Paznen «MaremaTnka B MCTOPMYECKOM Pa3BUTHM» IIpeJHa3HaueH Ui (OpPMHUPOBAHUS
IPEJICTaBICHU O MaTeMaTUKE KaK 4YacTU 4YEJIOBEYECKOW KyJbTYpbl, AJi1 OOILIEro pa3BUTHS
IIKOJBHUKOB, JUIS CO3JIaHMsI KyJIbTYpHO-UCTOpPUYECKOH cpeabl 00ydueHus. Ha Hero He BblaenseTcs
CHEIHUAJIBHBIX YPOKOB, YCBOCHHE €ro HE KOHTPOJUPYETCS, HO COIECPKAHUE DTOr0 pasnena
OpPraHMYHO TPHUCYTCTBYET B Y4e€OHOM Ipoliecce KaK CBOEro poja T'yMaHWUTapHbIi (oH mnpu
pPaccMOTPEHHUH IIPOOIEMATUKN OCHOBHOT'O COZIEPKaHMsI MaTEMAaTUYECKOTO 00pa30BaHHU.

HeHHOCTHbIe OPHEHTHPLI COACPKAHUA y‘l66HOF0 npeamMera

Marematuueckoe 00pa3oBaHWE WUTPAECT BAXHYIO POJb, KaK B MPAKTUYECKOW, TaK U B JTyXOBHOMU
*Ku3HH oOmecTtBa. [lpakTuyeckass CTOpOHa MaTeMaTHUeCKOro oOpa3oBaHHS CBsi3aHa C
(GbOopMHpPOBaHHEM CIIOCOOOB JIEATETLHOCTH, JYXOBHasi — C WMHTEIUIEKTYaJbHBIM pPa3BUTHEM
4yenoBeKa, JOPMUPOBAHUEM XapaKTepa U oOIIeH KyIbTypHl.

[IpakTrueckast mOJIE3HOCTh MaTEMaTUKKU OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SBIsOTCS (yHaa-
MEHTAIIbHBIE CTPYKTYpbl PEallbHOTO MHpa: MPOCTPAHCTBEHHBIE (QOPMBI U KOIUYECTBEHHBIC
OTHOIIIEHUSI — OT MPOCTEHUINNX, YCBAMBAEMBIX B HEIMOCPEICTBEHHOM OTBITE, JO JOCTATOYHO
CIIOKHBIX, HEOOXOMUMBIX [IJISl Pa3BUTUS HAYYHBIX M TEXHOJIOTMUYECKUX HIeH. be3 KOHKpeTHBIX
MaTeMaTUYeCKNX 3HAHUN 3aTPYyIHEHO TOHWMAHUE TPHUHIIAIIOB YCTPOWCTBA M HCIOJIB30BAHUS
COBPEMEHHON TEXHUKH, BOCHPHUITHE U WHTEpIpeTanusi pa3sHooOpa3HON  COIMANIBHOM,
SKOHOMHUYECKOH, MOJUTHYECKON HHpopManuu, Manodh@eKTuBHA TMOBCETHEBHAS MpaKTHUECKas
JesaTenbHOCTh. Kak/ioMy 4enoBeKy B CBOEH >KM3HU MPUXOAUTCS BBIOJIHITH JOCTATOYHO CIIOKHBIE
pacyeThbl, HaXOIUTh B CIIPABOYHUKAX HY>KHBIE (DOPMYJIBI U IPUMEHSTH UX, BIAJETh MPAKTUYECKUMHU
MpHeMaMy TeOMETPUIECKUX U3MEPEHUN U TIOCTPOSHUH, YNTaTh HH()OPMAIIHIO, TIPECTABICHHYIO B
BHUJly TaOJHIl, TUarpamm, rpaduKkoB, MMOHUMATh BEPOSITHOCTHBIA XapaKTep CIy4allHBIX COOBITHH,
COCTAaBJISITh HECIIOXKHBIE AITOPUTMBI U JIp.

be3 6a3o0Boii MareMaTH4yecKol MOATOTOBKHM HEBO3MOXHO CTaTh OOpPa30BAHHBIM COBPEMEHHBIM
4YeIoBeKOM. B 1mikoje maTemMaTHKa CIIY)KUT OIOPHBIM MPEAMETOM JUIsi M3YyUYEHUS CMEKHBIX
TUCIUIUIMH. B Tocie IIKONMhHOW >KU3HHU peaTbHOW HEOOXOAMMOCTHIO B HAIIM JHHU SIBIISETCS
HETMpeppIBHOE 00pa3oBaHWE, YTO TpeOyeT TMOJHOICHHOW 0a30Boi 001meoOpa3oBaTeIbHON
MIOATOTOBKH, B TOM YHCIIE W MaTeMaTHdeckoii. I HakoHel, Bce OOJbIIE CIEIHAILHOCTEH, e
HEOOXOIMM BBICOKHM YPOBEHb OOpa30BaHUs, CBS3aHO C HEIMOCPEICTBEHHBIM MPUMEHEHUEM
MaTeMaTHKHU (IKOHOMHKa, Ou3Hec, PuHAHCHI, PU3UKa, XUMUS, TEXHUKA, HHPOpPMATHKA, OUOJIOTHS,



ncuxonorus u 1p.). Takum o6pa3oM, pacumpsercs Kpyr IIKOJIbHUKOB, ISl KOTOPBIX MaTeMaTHKa
CTAHOBUTCS 3HAUMMBIM MIPEAMETOM.

Jist ’KU3HM B COBPEMEHHOM OOIIECTBE BaXKHBIM SIBISIETCS (DOPMUPOBAHHE MATEMAaTHUYECKOTO CTHIISA
MBIIUICHUs, IPOSBIAIOIIEIOCS B  ONPENEICHHBIX YMCTBEHHBIX HaBblkax. B mponecce
MaTE€MaTU4YeCKOW JESITEIbHOCTHU B AapCeHal IPUEMOB M METOJOB YEJIOBEYECKOTO MBILUICHUS
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKIUS U ASAYKLUs, 0000IIEeHNEe 1 KOHKPETH3AIHs, aHAIIU3
U CHUHTE3, KiaccUpUKalusi M cuctemaruzanus, adcrtparupoBanue u aHajuorusi. OOBEKTHI
MaTE€MaTU4YeCKUX YMO3aKIIOUEHUH M IIPpaBWJIA MX KOHCTPYHPOBAHUsS BCKPBIBAIOT MEXaHHU3M
JIOTUYECKHUX IMOCTPOCHUM, BBIPa0aTHIBAIOT YMEHUS (POpMynHpoBaTh, OOOCHOBBIBATH U JIOKA3bIBATH
CYy)KJIEHHs, TEM CaMbIM pa3BHUBAIOT JIOTMYECKOE MbIlLICHUE. Beaymas ponb NPUHAUIEKAT
MaTeMaTuke B (POPMUPOBAHUM AJITOPUTMUYECKOTO MBIIUICHUS U BOCIUTAHUM YMEHHI J1eHCTBOBAThH
0 33JJaHHOMY QJITOPUTMY U KOHCTPYHUPOBATh HOBBIE. B X0/ pelieHus 3a1a4 — OCHOBHOM yueOHOM
JIeATEIbHOCTH Ha YPOKax MAaT€MAaTHKHW — pa3BUBAIOTCS TBOpPYECKAs M MPUKIATHAA CTO- POHBI
MBIILICHHUS.

OOyyeHre MaTeMaTUKe JaeT BO3MOXKHOCTh Pa3BUBATh Y y4allUXCAd TOYHYIO, SKOHOMHYIO U HH-
dbopMaTUBHYIO peub, yMEHHE OTOMpaTh Haubolee MOAXOMAUINE S3bIKOBbIE (B YaCTHOCTH,
CHUMBOJIMYECKHE, TpaQUECcKUe) CPeACTBa.

Matematuueckoe 0Opa3oBaHre BHOCHT CBOH BKJaa B (hopMHpOBaHHE OOIIEH KyJIbTyphbl YelIOBeKa.
Heo0xonnMbIM KOMIIOHEHTOM OOLIEH KyJabTyphl B COBPEMEHHOM TOJKOBAaHUU SBISIETCS 00Iee
3HAKOMCTBO C METOJAMHM MO3HAHUSA JIEUCTBUTENIBHOCTHU, IPEACTABICHHE O IMPEAMETE U METOE
MaTeMaTHKH, €ro OTJINYHS OT METOJOB €CTECTBEHHBIX M I'YMaHHTapHBIX HAyK, 00 0COOEHHOCTSIX
MIPUMEHEHHUS MATEMATHKU ISl pEIICHUSI HAYYHbIX U MPUKIIAIHBIX 33/1a4.

W3ydyeHne MaTeMaTUKH CIHOCOOCTBYET ACTETHUYECKOMY BOCIHUTAHUIO YEJIOBEKa, MOHMMAHUIO
KpPacoTbl W W3SIIECTBA MaTEeMAaTUYECKUX PACCYXICHUH, BOCHPUATHUIO TEOMETPUYECKHX (opM,
YCBOEHUIO UJIEU CUMMETPHUH.

Hcropust pa3sBUTHS MaTeMaTH4YECKOTO 3HAHUS JAeT BO3MOXHOCTh IOIOJIHUTH 3alac MCTOPUKO-
HAy4YHBIX 3HAHUU IIKOJILHUKOB, C()OPMUPOBATh y HUX INPEACTABIEHUS O MATEMaTUKE KaK 4acTu
o0Ime4e0Be4eCKO  KyJlbTypbl. 3HAaKOMCTBO C  OCHOBHBIMH  HCTOPUYECKUMH  BEXaMH
BO3HUKHOBEHUSI M Pa3BUTHUS MAaTEMAaTHUUYECKOW HAYKH, C UCTOPHEH BEIUKHUX OTKPBITHI, UMEHAMHU
JIOJIel, TBOPUBIINX HAYKY, JOJDKHO BOWTH B WHTEIJICKTYaJbHBIM Oarak KaJI0ro KyIbTypHOTO
YeJI0BEeKa.

MecTo y4yeOHOro npeaMera B y4eOHOM IJIaHe
bazucHbli yueOHbIH Mi1aH Ha U3ydeHHe MaTeMaTUKU B OCHOBHOM IIIKOJIE OTBOJUT 5 y4eOHBIX 4acoB
B HEJENI0O B TEUEHHE KaXJOoro rojga odydeHus, Bcero 875 ypokoB. CoriacHo yd4eOHOMY IUIaHY
MOY COII
Ne21 (yrBepknen mpukazom Ne03-11/78 ot 28.08.2015) u3 uwactu, hopMUpyeMOil ydacTHUKAMH
00pa3oBaTeNLHOTO TpoIIecca, BeIIEIsAETCs | 9ac B HEJeNo Ha N3yYyeHHe MaTeMaTHKH B 6 Kiaccax,
YTO JaeT BO3MOXKHOCTh BBIpa0aThIBaTh YCTOWYHMBBIA HMHTEpEC K MpPEAMETY, YMEHHME pellaTh
HECTaHAapPTHBIC 3a/1a4, Pa3BUBATh JIOTHIECKOE MBIIUICHHUE.
B 5 - 6 xmaccax uzydaercs npenmer «MaremaTukay, B 7 — 9 Kiaccax mapajuleIbHO H3y4aroTcs
PEIMETHI
«Anrebpa» u «I'eomeTpusi».
Pacnipenenenne yaeOHOTO BpeMEHU MEX/Ty STUMH MIPEIMETAMHU TPEACTABICHO B TaOIHIIE:

Knaccet  [[IpenMeTsl MaTeMaTH4eCcKOro IuKiIa  [KOTHYECTBO YaCOB Ha CTYIIEHH OCHOBHOTO
0OpazoBaHus
5-6 MatemaTrka 374 (170 + 204)
7-9 AnreGpa 306 (102 x 3)
["'eomerpus 204 (68 x 3)
Bcero 884




[Ipeamer «Marematrka» B 5-6 Kinaccax BKIIOUYACT apuhMETUUECKUN MaTepHall, 3JIEMEHTHI alreOphl
Y T€OMETPUH, a TAKXKE HIIEMEHThI BEPOATHOCTHO-CTATUCTHUECKON JINHUM.

Paznen «AnreGpa» BKIIOYaeT HEKOTOPBIE BOIPOCH! apU(PMETHKH, Pa3BUBAIOILNE YHCIOBYIO JTHHUIO
5-6 Ki1accoB, COOCTBEHHO aJIre0OpandecKuii MaTepua, IeMeHTapHble (YHKIMH, & TAKXKe 3JIEMEHTHI
BEPOSATHOCTHO-CTaTUCTUYECKOH JIMHUH.

B pamkax yueOGHOro pasnena «l'eomerpus» TpaAMLIMOHHO H3Y4YalOTCs €BKJIHMIOBAa TIEOMETpUS,
AJIEMEHTHI BEKTOPHOM anredpsl, reoMeTpuyecKre mpeodpa3oBaHusl.

JInuHoCTHBIE, MeTanpeAMeTHbIE, MPeIMeTHbIE Pe3yJbTaThl H3yYeHHs
yueOHoro npeamera «MaremMaTuka

W3ydyeHne MaTeMaTUKU B OCHOBHOM IIKOJIE 1a€T BO3MOXKHOCTh O0YYaIOIIUMCS TOCTHYb CIEAYIOLIUX
pE3yJIbTaTOB Pa3BUTHUSA:

1) 6 TUYHOCHIHOM HANPAGIeHUU:

° YMCHUCE SICHO, TOYHO, 'PaMOTHO HU3JIaraTb CBOM MBICJIU B yCTHOI71 ¥ MMMICHMEHHOM peuu, MIOHUMATh
CMBICJI ITIOCTaBJIEHHOM 3aJ1a4M, BBICTPAaUBaTh apI'yMEHTALMIO, IPUBOIUTH IIPUMEPBI U KOHTPIIPUMEPHI;
° KPUTHUYHOCTb MBIINUJICHUA, YMCHHC pPaCllO3HABAaTb JIOTMYCCKHW HCKOPPCKTHLIC BBICKA3bIBAHUA,
OTJIMYaTh TUIOTE3Y OT (aKTa;

*  IPEICTABICHHME O MATEMATUYECKOH HayKe Kak cepe 4elnoBeUeCcKOil e TeIbHOCTH, 00 JTanax ee
pa3BUTHSA, O €€ 3HAYMMOCTH JJIs Pa3BUTHS LIUBUIN3ALINY;

*  KpEAaTHBHOCTb MBILIUICHHS, WHULUATHBA, HAXOAYUBOCTb, AKTUBHOCTb IIPU  PELICHUH
MaTEMAaTUYCCKUX 3a4a4,

*  yMEHHuE KOHTPOJIMPOBATh MPOLECC U Pe3ysIbTaT yueOHON MaTeMaTH4eCcKOM e TeIbHOCTH;

*  CHOCOOHOCTh K 3MOLIMOHAJIBHOMY BOCHPHUATHIO MaTEMAaTHYECKMX OOBEKTOB, 3a/1ay, pEIIEHU,
pacCyKIEHUN;

2) 6 MEmanpeomMemHomM HaAnpPaeIeHuu:

*  IepBOHAYaJIbHbIE MPEJACTABICHUS 00 HIESIX M O METOJaX MAaTeMAaTUKU KaK YHHMBEPCAJIbHOM
A3BIKE HAYKU U TEXHUKU, CPEACTBE MOACINPOBAHNUS SIBJIEHUI U TIPOLIECCOB;

* yMEHHE BHUJETb MaTeMaTHUYECKyl0 3a/Jady B KOHTEKCTE MpOOJIEMHON CHUTyallud B JPYrHX
JUCIUIINHAX, B OKPYXKaIOIIeH KU3HU;

* yMEHHE HAaXOJUTh B pa3IMYHBIX HCTOYHMKAX HMHPOPMALUIO, HEOOXOJUMYIO IJIsi pEILICHUs
MaTeMaTHYeCKUX MpoOieM, MpeACTaBIATh €€ B MOHATHOM (GopMe, IPUHUMATh PEelICHHE B YCIOBHUIX
HEIOJIHOW 1 U30BITOYHOM, TOUHOI U BEPOSITHOCTHON MH(OPMaLINK;

* yMEHHE TMOHMMAaTh M HCIOJb30BaTh MaTeMaTHUECKUE CpeJCTBA HArJAAHOCTH (Tpadukw,
JarpamMmbl, TaOJIUIIbI, CXEMBI U Jp.) A7 WIITOCTPALUU, HHTEPIPETallui, apryMEeHTalluu;

*  yMEHHUE BBIIBUTaTh TMUIOTE3bl MPU pelICHUHM Y4YeOHBIX 3ajay, NOHUMAaTh HEOOXOIUMOCTh HMX
MIPOBEPKU;

*  yYMEHHUE NPUMEHSATh UHIAYKTUBHBIE U JETYKTHUBHBIE CIIOCOOBI PACcCYXJIECHUN, BUAETh pa3IUYHbIE
CTpaTeruy peleHus 3a1ad;

*  [IOHMMAaHHUE CYHUIHOCTH aJITOPUTMUYECKUX NMPEANMCAHUNA U YMEHHUE I€HCTBOBATh B COOTBETCTBUU
C MPEUI0KEHHBIM aJITOPUTMOM;

* yMEHHE CaMOCTOATENBHO CTAaBUTh LIEJIM, BBHIOMpAaTh M CO3[aBaTh aJTOPUTMBI JJISl PELICHHS
yueOHBIX MaTeMaTUYeCKUX Mpooiem;

* yYMEHHE IUIAHUPOBAaThb M OCYLIECTBIATH JAEATEIbHOCTb, HANpPABIEHHYI0 Ha pELIeHHe 3ajay
UCCIIEI0BATEIBCKOTO XapaKkTepa;

3) 6 NPEOMEeMmHOM HANPAGICHUU:

e oBnajeHHe 0a30BBIM TOHATUUHBIM amNmapaToM IO OCHOBHBIM pa3ieliaM COJACpIKaHWS,
IpeJICTaBICHUE 00 OCHOBHBIX M3y4aeMbIX MOHATHUSIX (YHCIIO, TeoMeTpuieckas (urypa, ypaBHEHUE,
(GYHKIHS, BEPOSITHOCTh) KaK BOKHEHIIMX MATEMaTHYECKUX MOJENSAX, MO3BOJSIONIUNX OIMHCHIBATH U
U3y4aTh peajbHbIE MIPOLIECCHI U SBICHUS;



. yMeHHe paboTaTh C MaTEMaTHUYECKUM TEKCTOM (aHaTW3HpOBaTh, M3BIEKAaTh HEOOXOIUMYIO
UHPOpPMALIMIO), TPaMOTHO MPUMEHATh MAaTeMaTHYeCKyl0 TEPMHMHOJIOTUIO U  CHUMBOJIHKY,
HCII0JIB30BATh Pa3IUYHbIC S3bIKU MATEMATUKH;

. YMEHUE  TPOBOAWUTH  KJIACCH(PHKAIMK, JIOTHYECKHE  OOOCHOBaHMS,  JOKa3aTelbCTBA
MaTeMaTHYECKUX YTBEPKICHUM;
. yYMEHHUE pAaclo3HaBaTh BHJbl MATEMATUYECKUX YTBEP)KACHUH (aKCHOMBI, OIpeleNeHus,

TEOPEMBI U Jp.), IPSMbIE U OOPATHBIE TEOPEMBI

. pa3sBUTHE TPEACTABIECHUNA O YHCIE W YHCIOBBIX CHUCTEMAaX OT HATypajbHBIX [0
JNEHCTBUTEIIBHBIX YHUCEN, OBJIAJCHUE HABBIKAMU YCTHBIX, IIMCbMEHHBIX, HWHCTPYMEHTAJIbHBIX
BBIYMCIICHHI;

. OBJIa/IEHUE CUMBOJIBHBIM SI3BIKOM aJIr€Opbl, IPHEMaMH BBIIIOJHEHHS TOKIECTBEHHBIX ITpeodpa-
30BaHUM PALMOHAIBHBIX BBIPAKECHUM, DPELICHHsS YPABHEHUW, CUCTEM YpPAaBHEHMI, HEPAaBEHCTB U
CUCTEM HEPABEHCTB, YMEHME MCIIOJIb30BaTh MJACI0 KOOPAMHAT Ha IUIOCKOCTH AJI MHTEPIIpETaluu
ypaBHEHHIA, HEPABEHCTB, CUCTEM, YMEHHUE NMPUMEHATh anreOpanmyecKue MpeoOpa3oBaHMA, ammapar
YPaBHEHHUI U HEPABEHCTB JJIs PELLEHUS 3a7ja4 U3 Pa3IMUHBIX Pa3/IeoB Kypca;

. OBJIaJICHUE CUCTEMON (PYHKLIMOHAJIBHBIX MOHATUH, (PYHKIMOHAIBHBIM SI3BIKOM M CHUMBOJIMKOM,
yYMEHHE Ha OCHOBE (PYHKUMOHAJIbHO-TpaUUECKHX MpPEeACTaBICHUN ONUCHIBATh U aHAJIU3UPOBAThH
peanbHbIE 3aBUCUMOCTH;

. OBJIQ/ICHUE OCHOBHBIMM CIOCOOAMHU TNPEACTABICHUS M aHajdM3a CTATUCTUYECKUX JIaHHBIX;
HaJIMYUe NPEICTABIECHUN O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIBHOM MHUPE M O Pa3IUYHBIX
CIoco0ax UX U3y4eHUsI, O BEPOSITHOCTHBIX MOJIENISIX;

. OBJIAJICHUE T€OMETPUUYECKUM S3BIKOM, YMEHHUE HCIIOJIb30BaTh €ro U1 ONUCAHMS NPEIMETOB
OKpPY’KaloIllero MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEJICTaBICHUN U M300pa3UTEIbHBIX YMEHHI,
nproOpeTeHne HaBBIKOB TEOMETPHUECKUX MOCTPOCHUI;

. YCBOGHHE CHUCTEMATHYECKHUX 3HAHUM O IUIOCKMX (Urypax M HX CBOHCTBaX, a TaKXkKe Ha
HalJIAIHOM YpPOBHE — O MPOCTEHIIMX IPOCTPAHCTBEHHBIX TENAaX, YMEHUE IPUMEHATH
CHUCTEMAaTUYECKHUE 3HAHUA O HUX JUIS PEIEHUs TEOMETPUYECKHUX U IPAKTUYECKUX 3a/1a4;

. YMEHMSI HU3MEpATh JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, MCIONb30BaTh (HOPMYIbI IS
HaXO0X/ICHUS IEPUMETPOB, IUIOoNIaiel 1 00bEMOB F€OMETPUUYECKUX PUTYD;

. yMEHUE TMPUMEHATb U3Y4YCHHBIC IIOHATHUSA, PE3yJbTaTbl, METOABI JUIA pEIICHHUS 3a1ad
MIPAaKTUYECKOIO0 XapakTepa M 3aJad M3 CMEXKHBIX JUCHUIUIMH C MWCIOJIb30BAHUEM IIpU
HEO0OXOJUMOCTH CIPABOYHBIX MATEPUATIOB, KAJIbKYJISTOPA, KOMIIbIOTEPA.

Conep:xanue yueOHOT0 npeamera

ConeprkaHne KypcoB MaTeMAaTHKH 5—6 KJIacCOB, alNreOpsl U reoMeTpun 7—9 Ki1accoB 00bETMHEHO KaK
B UCTOPUYECKH  CIIOKMBIIMECS JIMHUM  (YUCliOBas,  airedOpanueckas, TIeoMeTpHuecKas,
GbyHKIIMOHAIbHAs W Jp.), TaK U B OTHOCUTEIBHO HOBBIE (CTOXAcTHYECKas JUHUS, «peayibHas
MaTemaTukay). OTIeNnbHO IPEICTaBICHbI JINHUS CIOKETHBIX 3a/1a4, UCTOpUYECKasl JINHUS.

JJIeMeHThI TEOPHMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH

Cornacao ®I'OC ocHoBHOro 00I1IEr0 00pa30BaHUsl B Kypc MaTeMaTUKU BBeJleH pasjien «Jlorukay,
KOTOpBI HE MpeJIoiaraeT JOMOJHUTENbHBIX YacOB Ha M3YyUYEHUU M BCTPAWBAETCS B pa3iHuHbIE
TEMBbI KypCOB MaTE€MaTUKU U UHPOPMATUKU U MPEABAPSIETCS 03HAKOMIICHHEM C DJIEMEHTaMHU TEOPHH
MHO’KECTB.

MHo:xkecTBa U OTHOIICHUSI MEK1Y HUMH

MHOXeECTBO, Xapakmepucmuyeckoe C8OUCMBO MHOMICeCmed, 3JIEMEHT MHOXECTBA, nycmoe,
KOHeuHoe, beckoHeunoe mMHoxcecmgo. 1logMHoxecTBO. OTHOLICHHE MPUHAISKHOCTH, BKIIOUYEHUS,
paBeHCTBa. DJIEMEHTbl MHOKECTBA, CIIOCOOBI 3aJaHUsl MHOXKECTB, PACNO3HABAHUE NOOMHONMCECE U
9NEeMEHMO8 NOOMHOACECME C UCNONb308AHUEM KPY20o8 Juiepa.

Onepanuu HaJ MHOKeCTBaMHU

[lepeceuenne u oOBEIWHEHHE MHOXKECTB. PazHocmb MHOJMCECMS, OONONHEHUe MHOMCecmed,



Hnmepnpemayus onepayuii HA0 MHONCECMBAMU C NOMOWBIO KpY20os8 Jiliepa.

DJ1eMeHTBhI JIOTUKH

Onpenenenne. YTBepxaeHUs. AKCHOMBI M Teopembl. JlokazarenbcTBo. Jloka3zaTenbCTBO OT
MPOTUBHOTO.

Teopema, obpatHas nanHoi. [Ipumep n KOHTpIpUMED.

BreickasbiBaHus

VIcTUHHOCTB U JIO)KHOCTB BbICKa3bIBaHUs. CrodicHble u npocmule gvickazvieanus. Onepayuu HaO
BbICKA3LIBAHUAMU C UCHONL30GAHUEM JNOSUYECKUX C6A30K: UNU, He. YcnoeHvle 6bicKa3bleanusl
(umnauxkayuu).

Conep:kanue Kypca MaTeMaTHKH B 5—6 KJ1accax

HarypajabHble yncaa U HyJb HaTypajbHblid psii uMces U ero cBOMCTBA

HarypanpHOe 4ncio, MHOKECTBO HATypPaIbHBIX YUCENl U €r0 CBOMCTBA, M300paKEHUE HATYpPaTbHBIX
yycell TOYKaMH Ha 4UCIIOBOW IpsAMOM. Mcnonb30BaHMe CBOWCTB HATYPaJIbHBIX YMCEIN IIPU PEIICHUN
3ajad.

3anuch ¥ YTeHHe HATYPAJIBHBIX YK CeJl

Paznuune mexay nudpoit u uuciom. [lo3unmoHHas 3amuCh HATYpajIbHOTO YHUCIA, TOMECTHOE
3HAYCHHE IUQPBI, pa3psiibl U KJIACChl, COOTHOIIECHHWE MEXIY IBYMS COCEIHUMH Pa3psAHBIMU
€MHULIAMHU, YTEHUE U 3aIIUCh HATYPAJIbHbBIX YHUCEN.

OxpyriieHue HATYPAJIbHbIX YHCeJI

Heob6xomumocTs okpyriienus. [IpaBuiio okpyriieHus: HaTypadbHBIX YUCE.

CpaBHeHHe HATYPAJIBLHBIX YHCeJl, CpPaBHEHHUE ¢ YncioM ()

[loHsiTHE O CpaBHEHUM YHKCEJ, CPABHEHHME HATYypPAJbHBIX YHUCEN JPYr C JAPYIOM M C HYJIEM,
MaTeMaTh4ecKasl 3alruch CPAaBHEHUM, CIIOCOOBI CPABHEHUS YUCEIT.

JleHCTBHA ¢ HATYPAJbHBIMH YHUCJIAMH

CroxeHue U BBIYUTAHUE, KOMIIOHEHTHI CIIOKEHHUS W BBIUUTAHMS, CBS3h MEXIY HUMH, HAXOXKJICHUE
CyMMBI ¥ Pa3HOCTH, U3MEHEHHE CYMMBbI M PA3HOCTH NPU U3MEHEHHUH KOMIIOHEHTOB CIIOKEHHUS U
BBIYUTAHUSL.

YMHOXEHUEe U JIeJIeHHUEe, KOMIIOHEHTBl YMHOXXCHUSI M JICJICHHS, CBSI3b MEXAY HUMH, YMHOXKEHHUE U
CJIO’KE€HHUE B CTOJIOUK, JIEJICHUE YTOJIKOM, MMPOBEPKA pe3yJbTara C MOMOIIBIO MPUKUIAKKA U 00paTHOTO
JIEUCTBHS.

ITepeMecTUTENBHBIA U COUYETATENBHBIN 3aKOHBI CJI0)KEHUS U YMHOKEHUS, pACIPEICIUTEIIbHBIN 3aKOH
YMHOXXEHHSI OTHOCUTEIBHO CIIOKEHHS, 000CHOBAHUE AN2OPUMMOE BbINOIHEHUS APUPMEeMUdecKux
oeticmsuil.

CreneHb ¢ HATYPAJIbHBIM NOKa3aTeJIeM

3anuch 4YKClia B BHJAE CYMMBI pa3ps/IHBIX CJIara€MbIX, TOPSAOK BBIMOJHEHUS JCHCTBUN B
BBIPAKEHUSIX, COACPIKAIIUX CTETICHb, BBIYUCICHUE 3HAUYEHU I BBIPAKEHUM, COIEPKAIINX CTEIICHb.
Yuci10Bble BHIPAKEHUSA

UuciioBoe BbIPAKEHUE U €r0 3HAUCHHE, MOPSIOK BBITIOJHEHUS JEeHCTBUM.

JleaeHue ¢ ocTaTKOM

Jlenenue ¢ OCTaTKOM Ha MHOXXECTBE HATYPAlIbHBIX YHUCEIN, CBOUCMBA OeNeHuUs ¢ OCHMAMmMKOM.
[IpakTueckue 3a1aun Ha IEJIEHUE C OCTATKOM.

CBolicTBa ¥ NPU3HAKH 1eJTUMOCTH

CBOWCTBO AEMTUMOCTH CyMMBI (pazHocTu) Ha uucno. [lpusHaku gemumoctu Ha 2, 3, 5, 9, 10.
Ipusnaxu oOenumocmu ua 4, 6, 8, 11. Jokazamerbcmeo npusnakos Oerumocmu. PereHue
MPaKTUYECKUX 33/1a4 C IPUMEHEHUEM TPU3HAKOB JIETUMOCTH.

Pa3nioxkeHue uync/ia Ha NPOCTbIe MHOKUTEIH

[TpocTeie U COCTaBHBIE YUCIHA, peuiemo Ipamocgena.

PaznoxkeHne HaTypalbHOrO 4YHCIAa HA MHOXHUTEIHM, pa3JIOKEHUE Ha TPOCTbIE MHOKUTEIH.
Konuuecmso denumeneil uucna, aneopumm pasioxcenuss Yucia Ha npocmole MHONCUMENU, OCHOBHAS
meopema apu@pmemurxu.

AuredpanyecKkue BbIpasKeHUs

Hcnons3oBanue OyKB [Uisi OOO3HAUEHHWsS YHCENT, BBIYHCICHUE 3HAYCHUS alreOpandeckoro




BBIpQXECHUS, TPUMEHEHHE ainreOpanyecKux BBIPAKCHUN JUIs 3alMCH CBOMCTB apu(MeTHYecKuX
JeicTBUH, MpeoOpa3zoBaHue anreOpandeckux BHIPAKCHUH.

Jeauresin M KpaTHbIe

Jlenurens W ero CBOWCTBA, OOIIMIA JEIWTENh ABYX Ooyiee 4ucels, HAaMOONBIIUKA OOIINIA EIUTEeNb,
B3aMMHO IPOCTHIE YMCIIA, HAXOXKACHUE Haubompliero odmero aenutens. KpatHoe u ero cBoicCTBa,
obmiee KpaTHOE ABYX M OoJiee YHWCEN, HaWMEHbIee OO0IIee KpaTHOEe, CIOCOOBI HAXOXICHHUS
HAaUMEHBIIIETo 00IEero KPaTHOro.

[Apo6u OObIKHOBEHHBbIE IPOOH

Honst, yacth, qpoOHOE 4mcio, Ipodb. J[poOHOE YMCio Kak pe3yibTar jaeneHus. [IpaBuibHbIE H
HeIpaBUJIbHBIE IpoOH, CMeaHHas IPO0b (CMEIIaHHOE YHCIIO0).

3anuch HaTypalbHOTO 4HclIa B BUAE JpoOM C 3aJaHHBIM 3HaMeHaTejeM, IpeoOpa3oBaHHe
CMEIIaHHOH IpoOH B HEMPABUIBHYIO IPOOh i HA0OOPOT.

[TpuBenenue apodeii k 00meMy 3HaMeHaTen0. CpaBHeHUE OOBIKHOBEHHBIX JIPOOCI.

CrnoxeHne M BBIYMTAaHHE OOBIKHOBEHHBIX IpoOel. YMHOKEHHE U JeJIeHHe OOBIKHOBEHHBIX JAPOOEH.
ApudmeTrnueckre IeHCTBUS CO CMEIIaHHBIMU IPOOSMHU.

Apudmerndeckre IeHCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bI4UCIEHUL U UX NPUMEHeHUe NPU 8bINOIHEeHUU OeUCmEU.

JecsaiTuuHbIE IPOOH

Ilemas u pgpoOHas wyactu necaTuyHod Jpobu. [IpeoOpasoBaHue necATUYHBIX JApoOed B
00ObIKHOBEHHbIE. CpaBHEHUE JECATHUYHBIX ApoOeil. ClokeHue U BBIYUTAHHUE JECATUYHBIX JPOOEH.
OxkpyrieHue JecSITUYHBIX ApoOel. YMHOXKEHHE U AeNIeHUE eCATUYHBIX Opobeil. [Ipeobpazosanue
00bIKHOBEHHbIX Opobell 6 Oecsamuutble Opodu. Koneunvie u beckoneunvie decsamuuivie OpooU.

OTHomeHnne AByX Yuces

Macmrab Ha tuane u kapre. [Ipomopumu. CBoiicTBa NpONMOpLUMA, NPUMEHEHUE MNPONMOPUUNA U
OTHOILIEHUH MPHU PEIICHUH 3a/1a4.

IIpoueHTHI

[lonsiTue mnpoueHTa. BpluMcieHne NPOLEHTOB OT YMCIa M YHUCIA MO HM3BECTHOMY IPOILEHTY,
BBIPOKEHHME OTHOIICHHS B MIPOIIEHTaX. PerieHne HeCI0KHBIX TPAKTUYECKUX 3a]1a4 C MPOIEHTAMHU.
JAnarpamMmbl

Cronbuatbie W KpyroBble AuarpamMmbl. M3Biedenuwe wHopmanuu u3 auarpamm. H3obpasicenue
ouazpamm no 4YUcilo8bim OAHHBIM.

PanunoHajabHbBIE YyHucJaa
IHonoxuTeIbHbIE M OTPHLATEIbHbIE
qucJia

N300pakeHre 4ucesn Ha 4YMCIOBOHM (KoopaumHaTHOM) mpsmoil. CpaBHeHHe yucen. Moaynb 4ucia,
reoMeTpuueckas HMHTepIperauuds MoAayias uucna. JIeHcTBUS ¢ MOJOXKHUTENbHBIMH U
OTPHULATENIBHBIMY YMCIaMUA. MHOXKECTBO LIEJBIX YMCEIL.

IlonsiTne 0 panuoHaJABLHOM uMcae. [lepsuunoe npedcmasienue O MHOMCECMEE PAYUOHANbHLIX
uuce.

JleiicTBUs ¢ pallMOHAIbHBIMU YHACIAMH.

Pelnenue TeKCTOBBIX 32124

EauHunbl M3MepeHMii: JIMHBI, MJIOM@AAH, 00bEMa, Macchl, BPEMEHH, CKOPOCTH. 3aBUCHUMOCTHU
MEXy €IMHHUIAMU U3MEPEHUS KaKIOW BEINYMHBI. 3aBUCUMOCTU MEXAY BEIUYMHAMU: CKOPOCTb,
BpEMsI, paCCTOSIHUE; TPOU3BOIUTENILHOCTbD, BpEMS, pab0Ta; IleHa, KOJIHUYECTBO, CTOUMOCTb.

3agaun Ha Bce apupMeTHYECKHUE AeliCTBUS

Penrenune TekcToBBIX 3a/1a4 apudmeTnueckuM criocodom. Mcnonp3zoBanue Tadiuil, cXeM, YepTexeH,
JIPYTHX CPEICTB IPEICTABICHUS JaHHBIX IIPU PELICHUH 3a1a4H.

3agaum Ha IBMKeHHe, pa00oTy M MOKYNIKH

PenieHne HeECIOKHBIX 3aJad HAa JBWKEHUE B IIPOTHBOIOJIOKHBIX HAIIPABJICHUAX, B OJHOM
HAIpPaBJICHUH, ABM)KEHUE 10 PEKE 110 TEUEHUIO U NIPOTUB TeueHus. Pernienne 3a1ay Ha COBMECTHYIO
pabory. [IpumeneHue apooOeit mpu perieHH 3a1a4.

3agaum Ha YacCTH, 101, IPOLEHTHI



Pemenue 3a1a4 Ha HaXOXKICHNUE YaCTH YMCIIA U YUCIA 110 €ro 4acTH. Pemenune 3a1a4 Ha MPOLICHTHI U
JIOJIN.

IIpuMeHeHne NponopLUi IIPU PEILICHUH 3a/1a4.

Jlornueckue 3agaun

PeeHne HECIOXKHBIX JTOTMYECKUX 3a1a4. Peuwenue 1o2uueckux 3a0ai ¢ noMowbio epagos, maodauy.
OcHOBHBIE MeTO/IbI pellleHUs] TEKCTOBBIX 3aa4: apu(mMeTndeckui, nepedop BapuaHTOB.

Haruasinnas reomerpus

Qurypsl B oKpyKatomeMm mMupe. HarnsgHsle mpeacraBieHusi o (Gurypax Ha IUIOCKOCTH: TpsiMasi,
OTpEe30K, JIyd, YIroJ, JIOMaHas, MHOTOYI'OJIbHUK, OKPYXHOCTb, Kpyr. UYeTbIpexyrojbHUK,
IpAMOYTOJIBHUK, KBaapar. TpeyroibHUK, 6udbl mpeyeonibHukos. lIpasunvHvle MHO20Y20NbHUKU.
N300pa’keHre OCHOBHBIX I'€OMETpHUECKUX GUryp. Bzaumnoe pacnonodicenue 08yX npsamuix, 08yX
OKpYJICHOCIE, NPAMOU U OKpYJcHOCcmuy. JI1MHa OTpe3Ka, JIOMaHOH. EQUHUIBI U3MEpeHus JJIMHBIL.
[ToctpoeHne oTpe3ka 3agaHHOW JUIMHBL. Buael yrnoB. I'pamycHas mepa yria. M3mepenue u
IIOCTPOEHHUE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

[lepumerp MmHoroyronbpHuka. IloHsTHe miomanu QUrypbl; €IMHUIBI M3MEPEHHs IUIOIIA[H.
[Tnomanp mpsiMOyroibHHKA, KBaapaTa. [IpubmmkeHHOe H3MepeHne TUIomaan GUryp Ha KIeT4aTou
Oymare. Pagnogenuxue gueypol.

Harnsanaele mpencraBieHWs O MPOCTPAHCTBEHHBIX (urypax: KyO, mapajuienenumnen, Mpu3Ma,
nupamyja, mwap, chepa, KoHyc, muiuHAp. V3o0pakeHue NpOCTPaHCTBEHHBIX (uryp. Ilpumepul
cevenuu. Mnozoepannuxu. [Ipasunvruvie mnozoepannuxu. IIpumepsl pa3BepTOK MHOTOIPaHHHUKOB,
LWIMH]pPA U KOHYCA.

[Tonsitre o6beMa; eTMHUALIBI 00beMa. OOBEM IPSIMOYTOJIEHOTO TIapaslIeyIeuIe a, Kyoa.

[Tonstue o paBeHctBe ¢uryp. LleHTpanbHas, oceBas U 3epkanvHas cuMmMmeTpuu. V3zoOpakeHue
CUMMETPUYHBIX

duryp.

Pemenne npaktuyeckux 3ajad ¢ IpUMEHEHUEM IPOCTEHIINX CBOUCTB (QUTYD.

Hcropusi MAaTeMATHKH

Tlossnenue yugp, 6yke, uepoenugos 6 npoyecce cuéma u pacnpeoeienuss npooyKkmos Ha /[pesnem
bausicnem Bocmoke. Ceazo ¢ Heonumuueckoii pegonoyueil.

Pooicoenue wecmuoecamepuunoii cucmemul cuucienus. [losaenenue oecamuynou 3anucu yucei.
Pooiwcoenue u pazsumue apugpmemuxu namypanvuvix yucer. HOK, HOJJ, npocmuie yucaa. Peuwiemo

Opamocgena.
Tlossnenue Hyns u ompuyamenvHulx yucen 8 mamemamuxe opesnocmu. Ponv Juopanma. [louemy

001000100 01?2

Hpobu 6 Basunone, Ecunme, Pume. Omxpvimue decamuunvix opobeti. CmapuHmuvie cucmemul mep.
Hecamuunvie Opobu u mempuueckas cucmema mep. JI. Macnuyxuii.

Coaepxxanue Kypca MaTeMaTHKH B 7-9 kiaccax

Anreopa

Yucaa PanuoHajbHbIE YUCIa

MHOXecTBO paluoHaIbHbIX yucen. CpaBHEHHE pAallMOHANBHBIX YKcell. [[eficTBUs ¢ paluoHalbHBIMU
YUCTaMH.

Ilpeocmasnenue payuonanbHo20 YUcia 0ecamudHol 0Opoovio.

HppanuoHajbHble YHCIA

[lonsiTne wWppanUOHATBHOrO 4Yucia. Pacno3HaBaHWe UWppAMOHAIBHBIX  4ucen. [lpumepsl
J0Ka3aTeIILCTB B JE

anreOpe. HppanmoHansHOCTh
Hncna Cpasnenue uppayuonanvnuix yucein. Muosjcecmeso
OelcmeumenbHoix

lluCQJZ.HpI/IMeHGHI/Ie B T'COMCTpPHUH.



ToxnecrBeHHbIe Npeodpa3oBanus YnciioBbie U 0yKBEeHHBbIC BbIPAKCHUS

Bripaxkenue ¢ nepeMeHHoOM. 3HaueHue BbipaxkeHus. [loicTaHOBKA BBIPAXKEHU BMECTO TIEPEMEHHBIX.
esbie BbIpasKeHUst

Crenenb ¢ HaTypaJbHBIM ITOKa3aTeneM U e€ cBoicTBa. [IpeoOpa3oBanus BbIpaXKEHUH, COACPIKALINX
CTEMEHH C HATYpaJIbHBIM ITOKa3aTeeM.

OpHowneH, MHOrowieH. [[eHCTBUS ¢ OJHOYIEHAMM W MHOTOWIEHaMHu (CJIOXKEHHE, BbIYMTAHUE,
ymMHOXkeHHe). DopMynbl COKpalIEHHOIO YMHOMKEHHUS: DPAa3HOCTh KBaJpaToB, KBaApaT CYMMBI U
pasHocTH. Pa3nokeHne MHOro4IeHAa HAa MHOMKUTENU: BBIHECEHHE OOLIET0 MHOXHTENS 32 CKOOKH,
2PYNRUPOBKA, NpuMeHeHue Gopmyn CcokpaujénHo2o ymuoodiceHusa. Keadpammuwiti mpéxunen,
PpasnodiceHue K8aopamHo2o0 mpéxuneHa Ha MHONCUMenu.

J{po0HO-panMoHaJIbHbIE BHIPAKEHUSA

Crenenp ¢ mensiM mokaszateneM. [IpeoOpazoBaHue IpOOHO-IMHEHHBIX BBIPAKEHUH: CIOXKEHUE,
YMHOXKEHHE, NeNeHUe. Anecebpauueckas Opodwv. Jlonycmumvie 3HaueHUs nepemeHHuvlx 8 OpoOHO-
payuonanvuslx evipadxcenusx. CoxpaweHue aneebpauveckux opobeu. Ilpusedenue anreebpauyeckux
Opobell k obwemy sHamenamento. Jleticmsus ¢ areeopaudeckumu Opoosimu: ciodxiceHue, bluumanue,
VMHOJMCEeHUe, 0eNleHue, 6036e0eHUe 8 CeneHtb.

IIpeobpazosanue vipasicenuti, cOOEPAHCAUUX 3HAK MOOYIIA.

KBaapaTHbie KOpHH

ApudmeTnueckuii KBaapaTHbIii KopeHb. [IpeoOpa3oBaHue BbIpaKeHH, COAepKAIIUX KBaJpaTHbIC
KOPHH: YMHOXEHHE, JICTICHHE, BBIHECEHNE MHOXKUTENS U3-TI0J] 3HaKa KOPHS, GHEeCeHUe MHONMCUMeNs
no0 3HAK KOPHSL.

YpaBHeHHsl M HepaBeHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBOMCTBA YHCIOBBIX PaBEHCTB. PaBEHCTBO C epeMeHHOM.

YpaBHeHus

[TonsiTue ypaBHEHHMsI W KOpHsS ypaBHeHUs. [Ipeocmasnenue o0 pagHOCUNTbLHOCMU YPAGHEHULL.
Obnacmo onpedenenus ypasuenust (001acmv 00ONYCMUMbBIX 3HAYEHUL NEPEeMEHHO).

JIuHeiiHoe ypaBHEeHHE U €ero KOPHHU

Pemenne nuHeNHBIX ypaBHEHWH. Jluneunoe ypaeéuenue c napamempom. Konuuecmeo kopheii
JUHeUH020 ypasHenus. PeuieHue TuHelHbIX YpasHeHUll ¢ Napamempom.

KBaapaTtHoe ypaBHeHHE U €r0 KOPHHU

KBanpatHele ypaBHeHus. HemomHble KBaapaTHble YypaBHEHUS. JIMCKpUMHWHAHT KBaJpaTHOTO
ypaBHeHHs. DopMysia KOpHEH KBaJpaTHOro ypaBHeHUs. leopema Buema. Teopema, obpamnas
meopeme Buema. Penienne KBaIpaTHBIX ypaBHEHHI: MCIIOJIB30BaHUE (POPMYIIBI JJISi HAXOXKICHUS
KOpHEH, epaghuueckuii mMemoO pewleHus, paszloxcenue HA MHOJCUmMeIU, noooop KopHeu ¢
ucnonvzosanuem meopemsl Buema. Konuuecmeo kopuetl keadpamnozo

VPABHeHUs: 8 3A8UCUMOCMU Om e20 Ouckpumunanma. buxeadpammuwvie ypasumenus. Ypasunenus,
c800UMbLe K TUHEUHbIM U KaopamHbiM. Keaopamuule ypasuenus ¢ napamempom.
J{poOHO-palMOHA/IbHbIC YPABHECHUS

Pemenune npocreiimux ApoOHO-TMHERHBIX YpaBHEHUN. Peutenue OpoOHO-payuoHanbHuIX YPasHeHU.
Memoovl  pewienus ypasHeHuu: Memoobl PABHOCUILHBIX Npeoopa308aHul, Memoo 3aMeHbl
nepemenHou, epaguueckuii memod. Mcnonvzosarnue ceoticme hynkyuii npu peueHuu ypasHeHutl.

Ilpocmenwue uppayuonanvrsvle ypagHeHus edd‘c( X) xﬁ | @) 9(x)

Ypasnenus suoa MOa .Ypaenenusa 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ OByMs NepeMeHHBIMU. JIMHEWHOE ypaBHEHHME C JByMs IEpPEMEHHBIMM. [Ipavasn Kak
epaghuueckan unmepnpemayus TUHEHO20 YPAGHEHUsL C 08YMS NepPeMEHHbIMU.

ITonsiTue cuctemsl ypaBHeHUM. PelieHne cuctemMbl ypaBHEHUM.

MeToapl peuieHus CUCTeM JMHEWHBIX ypaBHEHHUH C JBYMsS MEPEMEHHBIMH: epaguyecKuil memoo,
Memoo CoHCceHUsl, METO/T TTOICTAHOBKHU.

Cucmembl TUHEUHBIX YPABHEHULL C NAPAMEMPOM.



HepaBencrBa

Uucnobie HepaBeHCTBAa. CBOMCTBA YHCIOBBIX HEpaBEeHCTB. [IpoBepka cripaBeUIMBOCTH HEPABEHCTB
IPY 33J]aHHBIX 3HAYCHHUSIX TIEPEMECHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue u HecTporue HepaBeHCTBa. Obnacmb onpeoenenus
Hepagencmaa (061acmes 0ONYCMUMbIX 3HAYEHUL NePeMeHHO).

Pemenne MMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo pewenus. Pewenue xeaopamHvlx HepaseHCmM8: UCHONb308aAHUE
ceolicms u epaguxa K8aopamudHol QYHKYuY, mMemoo UuHmepseanos. 3anuce peulenus K8aopamHozo
Hepagencmaa.

Pewenue yenvix u 0podHO-payuoHanibHbIX HEPABEHCIE MEeMOOOM UHMEPBAILOS.

CucreMbl HEpaBeHCTB

CucreMbl HEpABEHCTB C OJHOM MEpeMEHHOM. Pernienne cucTteM HEpaBEHCTB C OJHOM MEPEMEHHOM:
JUHEHHBIX, Kéadpammusix. M300pakeHne peleHus CUCTeMbl HEPaBEHCTB HA YHCIOBOW MPSIMOH.
3anuch peleHus: CUCTEMbl HEPABEHCTB.

DYHKIUUHA

IHousitue

pyHkumnu

JlekapToBBl KOOPJAMHATHI HA TUIOCKOCTH. (OpPMHpOBAaHUE TMPEICTABICHUN O METarpeIMEeTHOM
HOHSATHH

«xoopauHaTely. CiocoObl 3a1anus GYHKIHMN: aHATUTUYECKUH, rpaduueckuit, TabnuyHbiid. ['padux
¢ynkuuu. Ilpumepsl GyHKIWH, MONydaeMbIX B MHpPOIECCE HMCCICIOBAHUS PA3UYHBIX PEaTbHBIX
IpOLIECCOB W pelleHus 3aaad. 3HadeHue (QyHkumu B Touke. CBoiicTBa (yHKIMI: 001acTh
oTIpeieNeHus, MHOECTBO 3HAa4YCHUH, HYJIH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
4EMHOCMb/HeYémHOCMb, TIPOMEKYTKH BO3pacTaHHs U yObIBaHUS, HauOoJblllee W HauMEHbIIee
3HaueHus. MccnenoBanne pyHKuu no e€ rpaguky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3aoannvie oynkyuu.

JIuneiinas pyHKuus

CgoiicTBa u rpaduk auHeHHON GyHKIMU. YTI0BON Koa(duuumeHT npsimoit. Pacnonoxenue rpaduxa
JUHEHMHON (QYHKIMH B 3aBUCUMOCTH OT €€ yrjioBoro Kod¢@uiueHTa U CBOOOJHOTO 4IIEHA.
Haxooicoenue kosghpuyuenmos nunetinou hyHKyuu no 3a0aHHbIM YCI08UIM. NPOXOAHCOEHUE NPAMOT
uepe3 06e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONHCOEHUE NPIMOU Yepe3 OaHHYI0 MOUKY U
napanienbHol OaHHOU NPIMOLL.

Keanparuunas pyHkums

CgoiictBa u rpaduk kBagpatudyHou ¢yHKuuu (napabdona). Ilocmpoenue epaguxa keadpamuyno
@yukyuu no moukam. HaxoxneHue Hyned KBagpaTHUHOW (QYHKIUH, MHOdMCecmea 3HaAUeHull,
NPOMEIHCYMKO8 3HAKONOCMOAHCIEA, NPOMEHCYMKOE8 MOHOMOHHOCTU.

OoOpaTHast NPONOPUHMOHAJIBLHOCTH

K k
CaoticTBa (yHKINN ;}’ s ['umep6ona.

I'paguxu  @ynxyuii.  Ilpeobpazosanue  zpaguxay U T(X) ona nocmpoenus epaguxos gpyux

suoa @dyHKyuu
y af Okx O b c.

Koo



I'paguxu ¢pynxyuii

IlocienoBaTeIbHOCTH U IPOTPECCHH

UucnoBast moclie[oBaTeIbHOCT. [IprMepbl YHCIOBBIX MOCIEq0BaTeNbHOCTEH. beckoHneuHbie
MocJe0BaTeNbHOCTU. ApudMeTrueckas nporpeccus u e€ cpoiictsa. ['eoMerpuueckas mporpeccusi.
Dopmyna odbweeo uneHa u CymMMvl N NEPEbIX YNEHO8 aPUPMEemuyecKol U 2eoMempuyecKoll
npoepeccuil. Cxo0amasics 2eomempuyecKas npo2peccusl.

PenieHue TeKCTOBBIX 327124

3agauu Ha Bce apupMeTHUYECKHUE AeiicTBUS

Pemennie TeKCTOBBIX 3a7a4 apupMETHUIECKUM criocoOoM. Vcronbp3oBaHue Talull, CXeM, YepTexei,
JIPYTHUX CPEJCTB MPEICTaBICHUS JaHHBIX PU PELIICHUH 3a/1a4H.

3anaum HA ABUKEeHUE, PA0OTy M MOKYIKH

AHanM3 BO3MOXHBIX CHUTyallMd B3aWMHOTO pPACIOJOXKCHUS OOBEKTOB TPU WX JBUKCHHH,
COOTHOLLIEHUSI 00BEMOB BBIIIOJIHAEMBIX pabOT IIPU COBMECTHON padoTe.

3aga4yu HA YACTH, 101, IPOIEHTHI

Pemmenue 3aau Ha HaXOXICHUE YACTH YMCIA M YKCIIA IO €ro YacTH. Pemienue 3aga4 Ha MPOIICHTHI U
JIOJTH.

[IprMmeHeHre nponopuri Mpyu peeHUH 3a1a4.

Jlornueckue 3agauyu

Pemenue noruueckux 3anad. PeuieHue 1oeuieckux 3a0ay ¢ nomowsio epagos, maobauy.

OcHOBHBIE MeTOJbl pelleHUus] TEKCTOBBIX 3a1a4: apu(pMETUUYECKUM, anredpandeckuii, rnepedop
BapUAHTOB.

Ilepsuunvle npedcmasieHus 0 Opyeux mMemooax peulenus 3a0ad (2eomempuyeckue u epaguueckue
Memoow).

CTaTHCTHKA M TEOpHUs BEPOSATHOCTEH

Crarucruka

TabnuuHoe W rpaduyeckoe NpPEICTaBICHHE TaHHBIX, CTOJOYAThHIE W KPYrOBble UArpaMMBI,
rpaguku, TpUMEHEHNE AUarpaMM U TpauKoOB JJIS OMUCAHUS 3aBHCHMOCTEH PEaIbHBIX BEIIUYWH,
u3BiedeHne uHpopMmanmu w3 TadnMI, auarpamMm U rpadukoB. OnucarenbHbIE CTAaTUCTHUECKUE
MOKa3aTeJIM YHCIIOBBIX HAOOPOB: cpeaHee apudmeTndeckoe, meduana, HanboJbIlee U HauMEHbIIee
3HaueHUsl. Mephl pacCeuBaHUs: pa3Max, OUCHePCUs U CIMAHOAPMHOe OMKIIOHEHUE.

CnydaifHass ~ M3MEHUYMBOCTh.  M3MEHUYMBOCTH TNpU  U3MEpeHusx. Pewarowue  npasuia.
3axonomepHOCMU 8 UBMEHUUBHIX BEIULUHAX.

Cayuaiinble cOObITHSI

CrnyuaiiHble ONBITHI (9KCTIEPUMEHTBI), DJIEMEHTapHbIE Cly4aiiHble COOBITUSA (MCXO/b1). BeposaTHOoCTH
AMeMEHTapHBIX COOBITHIA. COOBITHS B CIyYalHBIX DJKCIEPUMEHTaX W OJarompHsITCTBYIOIINE
DJIEMEHTapHbIE COOBITUSA. BepodaTHOCTH chydallHBIX COOBITUNH. OMNBITHI C PaBHOBO3MOXKHBIMH
AJIEMEHTapHBIMU COOBITHSIMU. Kiaccmueckue BEpOSTHOCTHBIE OMBITHI C HMCIOJIB30BAaHUEM MOHET,
KyOukoB. [lpedcmasinenue cobvimuil ¢ nomowpro ouazpamm  Jinepa. IlpomueononodicHvle
coovimus, obveduHenue u nepecedenue coovimuil. Ilpasuno croscenusi seposmuocmeti. Cnyyainsiii
ev100p. IIpedcmasnenue sxcnepumenma 6 6uode Oepesa. Hesagucumvie cobvimus. YmHoowcenue
geposimHocmell  Hezasucumvlx  coovimui. Ilocnedoeamenvrvle  He3asucCUMble  UCHBIMAHUAL
[IpencraBieHne 0 HE3aBUCUMBIX COOBITUSX B JKHU3HH.

Dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymmoowcenus, nepecmanosku, gakmopuan uducia. Couemanusi U YUCIO COYEMAHUU.
@opmyna yucna covemanuti. Tpeyeonvnuk Ilackana. Onvimsi ¢ 6016WUM YUCTIOM PABHOBOZMONCHBIX
eMeHmapHelx  cobvimuil.  Buluucienue — eposmuocmell 6  onvlmax ¢ NpUMeHeHUeM
Komounamopuwix gopmyn. HUcnvoimanus Bepnynnu. Ycenex u neyoaua. Beposmuocmu codovimuil 6
cepuu ucnoimanuii bepnynnu.

Cnyuaiinvle éenuyunbl

3nakomcmeo co CAyuauHbIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CLYYAUHBIX
eenuyun.  Pacnpeodenenue  eepoamuocmeiu.  Mamemamuueckoe — oocudanue.  Ceolicmea




Mamemamuyeckozo odxcuoanus. Ilowamue o 3axone 6onvuiux uucen. Mzmepenue eeposmuocmel.
Ilpumenenue 3axkona OOMLWUX YUCEN 6 COYUONOUY, CMPAXOBAHUU, 6 30PABOOXPAHEHUlU,
obecneueHuu 6e30NACHOCMU HACENIeHUS. 8 YPE3BbIYALIHBIX CUMYAYUSIX.

I'eomeTpust

I'eomeTpuueckue Gurypsbl

@urypbl B reoOMeTPHH U B OKPYKaI0LeM MHpe

['eomerpuueckas purypa. DopMUpoOBaHHE IPEICTABICHUA O METAIIPEIMETHOM MOHSATHH «DUTYPay.
Touka, JNHUHUA, OTPE30K, MpsMas, Jiyd, JIOMaHas, IJIOCKOCTb, Yroj, OUCCEKTpuca yria U eé
CBOMCTBA, BUJIbI YITIOB, MHOTOYI'OJIbBHUKH, KPYT.

OceBast cumMeTpHsi reoMeTpudeckux guryp. LleHTpanbHas cuMMETpuUsi TeOMETPHUYECKUX (QUTYP.
MHOroyroJibHUKH

MHOrOyronbHUK, €ro 3JI€MEHThl U €ro CBOMCTBA. Pacrno3HaBaHuMe HEKOTOPBIX MHOTOYI'OJBHUKOB.
Buvinyknvie u negvinykavie mnozoyzonvruxu. IIpaBUIIbHbIE MHOTOYTOJIBHUKH.

Tpeyronbauku. Beicota, Menuana, OucceKTpuca, CpeiHss JIMHUS TPEyrojibHUKa. PaBHOOEApEHHBIN
TPEYroJIbHUK, €ro CBONCTBa M MNpHU3HAKU. PaBHOCTOpOHHUHN TpeyroyibHUK. I[IpAMOyronbHbIi,
OCTPOYTOJIbHBIM, TYIOYTOJIBHBIM TPEYrOJbHHUKU. BHemHue yrisl TpeyrojbHHKa. HepaBeHCTBO
TPEYroJIbHUKA.

UYerpipéxyronpuuku.  [lapamnenorpamM, pom0,  NpsSMOYrojdbHHK,  KBajgpar,  Tpamenus,
paBHOOeApeHHass Tpamnenus. CBOHCTBAa M MPU3HAKH MapaijiesiorpamMmma, pomoa, mpsiMOYroJIbHUKA,
KBaJpara.

OKpyKHOCTB, KPYT

HNx »srneMeHTBl M CBOMCTBAa; LEHTpalbHble WU BHOHUCaHHblE yribl. KacarenpHas u cexkywas X
OKPYXXHOCTH, UX c6oucmea. BIUCaHHbIE M OINHCAaHHBIE OKPYKHOCTH JJIsi TPEYTrOJIbHUKOB,
Uemulpéxy201bHUKOS, NPABUTbHBIX MHO20Y20IbHUKOS.

I'eomeTpuueckne purypsl B npocTpancTse (00bEMHbBIE TeJia)

Mnozcoepannuxk u e2o onemenmul. Hazeanus MHO202PAHHUKO8 C PA3HbIM NOJIONCEHUEM U
Konuwecmeom epaneli. IlepBUuHbIe MpeICcTaBICHNS O MUpaMUie, TapaieNenuIeae, npusMe, chepe,
niape, HMIMHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEUIINX CBOMCTBAX.

OTHOmICHMS

PasencrBo ¢puryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [Ipr3HaKku paBeHCTBA TPEYTrOJIbHUKOB.

IapannaeabHOCTH MPAMBIX

[Ipu3Haku W CBOMCTBAa MapaJlJICNIbHBIX MNPSAMBIX. Axkcuoma napannenvrocmu Eexnuoa. Teopema
Daneca.

IlepnenauKyasipHble NPsIMbIE

IIpssmont yromn. Ilepniennukynsp k npsamoin. HaknonHas, npoeknns. CepeMHHBINA MEPIEHIUKYISIP K
OTPE3KY.

Csoticmea u npusHaxu nepneHOUKYIAPHOCIIL.

Ilooooue

IIponopyuonanvusie ompesxu, nooooue gueyp. Iloooousie mpeyeonvruuxu. Ipuznaxu noooous.
B3aumHoe pacnoJiokeHue IPSIMON U OKPYKHOCTH, 08YX OKPYHCHOCTEL.

HN3mepenusi M BBIYUCJIEHUS

Beanunnbl

[Tousitue Benumuuuel. nuna. M3mepenue nnvubl. EnvHUBl n3MepeHus nivHbl. BenuuuHa yria.
['panycnas mepa yria.

[Tonsitne o muomaan miockod Gurypel m e€ cpoiicTBax. M3mepenue mmomaneid. EauHUIBI
M3MEpEHUS TUIOIIAIH.

[IpencraBnenne 06 o0bEME U ero cBoricTBax. Mismepenne o0béma. Ennnuiibl nsmepenust 00bEMOB.
N3mepeHusi M BIYUCICHHUS

WNHCTpyMEHTBl [ M3MEPEHUH U TOCTPOEHWH; HM3MEPEHME U BBIYMCIECHUE YIJIOB, JUIMH
(paccrostuuit), Tiomaznei. TpuroHomerpuueckwe QGYHKIUA OCTPOrO yrjia B MPSMOYTOJBHOM
TpeyroipHuke 7TpucoHomempuueckue @yHKyuu mynoeo yeid. BplUNCIEHUE 3JIEMEHTOB
TPEYTrOJIbBHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOWIEHHH. Dopmyibl 1onmanu




TpPeyrojbHHKa, MapajjenorpaMmMa M €ro 4YacTHhIX BHUIOB, (OPMyINbl JUIMHBI OK- PYXHOCTH U
wioniaau kpyra. CpaBHeHUE W BhIUucieHHe romaaei. Teopema Iludaropa. Teopema cumnycos.
Teopema kocunycos.

Paccrosinust

Paccrosnue mexny Toukamu. PacctosiHue ot TOuku A0 npsiMoi. Paccmosnue mesxcoy guzypamu.
I'eomeTprueckue nocrpoeHunst

['eomeTpuyecKue MOCTPOSHUS ISl WILTIOCTPAIIMUA CBOMCTB T€OMETPUIECKHIX (DUTYD.

WHCTpyMEHTBl U1l IIOCTPOCHUN: ILMPKYNb, JIMHEWKA, YrOJbHUK. [Ipocmeiiuwue nocmpoenus
YUpKynem u JUHelKOlU. NOCMpoeHue OUCCEeKMpUcyl yeid, NepReHOUKyIapa K npsamou, yaid, pasHo2o
OanHoMY,

Ilocmpoenue mpeyeoibHUKO8 O MPEM CIMOPOHAM, O8YM CHOPOHAM U V2Iy MeHCOY HUMU, COPOHe U
08YM NPUNLEAHCAUUM K Hell Y2IaM.
enenue ompesxa 8 0aHHOM OMHOUWEHUL.

I'eomerpuueckne npeoopazoBanus [lpeodpazoBanus

[Tonsitue mnpeobOpazoBanus. IlpencraBieHne O MeTaNpPeIMETHOM MOHITHM <«IIPEOOpPa3OBAHUEY.
Tlooobue.

JIBMsKeHust

OceBas U LEHTpaJIbHAS CUMMETPHS, 1080POM U napaieivhsii neperoc. Komounayuu osusicenuii
HA NJIOCKOCMU U UX CBOUCMEA.

BeKkTOpbI M KOOPAMHATHI HA II0CKOCTH BekTopbl

MHOroyrojapHUK, €ro 3J€MEHThl U €ro CBoWcTBa. Pacno3HaBaHHE HEKOTOPBIX MHOTOYTOJIBHHKOB.
Buinyxnvie u negvinyxkivie Mmro2oy2onvruku. 1IpaBuibHble MHOTOYTOJIbHUKU.

Tpeyronsauku. Bricota, Meanana, OuccekTpuca, CpeaHsisl IMHUS TPeyroyibHuKa. PaBHOOEApEHHBIIH
TPEYrOJIbHUK, €r0 CBOMCTBA M NPHU3HAKU. PaBHOCTOpPOHHUI TpeyronbHUK. I[IpsAMOyronbHsIi,
OCTPOYT'OJIbHBIM, TYIOYIOJIbHBIM TPEYroAbHUKU. BHelHue yrisl TpeyrojbHHuKa. HepaBeHCTBO
TPEYTOJIbHUKA.

YetpipéxyronbHuku.  IlapamnenorpamM,  pomO,  NpsMOYrojibHHK,  KBaJIpar,  Tpameuus,
paBHOOenpeHHas Tparerus. CBOHCTBa M MPHU3HAKH MapajlieiorpaMMa, poMoOa, psSMOYTOJIbHUKA, KB
[TonsTue BekTOpa, NEMCTBUS HAJ BEKTOpaMH, HCIOJIb30BAHHE BEKTOPOB B (DU3HKE, pasiodceHue
geKmopa Ha cocmasusaouue, CKausipHoe npou3geoeHue.

Koopannarsl

OCHOBHBIC TIOHSITUS, KOOPOUHAMbBL BeKMOpA, paccmosuue mexcoy moukamu. Koopounamol
cepeounsbl ompesKa.

Ypasnenus gueyp.

Ipumenenue eexkmopos u KoopouHam Oisi peulenusi NPOCMeUUx 2e0MempudecKux 3a0au.

Hcropust MaTeMaTUKH

Bosnuknoeenue mamemamuxku Kak Hayku, omanvl eé pazeumus. OcHoeHble pa3oeibl
Mamemamuxu.

Bvioarowuecss mamemamuku u ux 6K1ao 8

paszeumue HayKu.

Beckoneunocme MHOdCecmea npocmuix uucel. Hucia u  OnuHbl OMpesKos.
Payuonanvuvie yucaa.

Ilompebnocms 6 UPPAYUOHATLHBIX —YUCILAX.

LlIxona Ilugpacopa

3apooicoenue ancebpvl 6 nedpax apugpmemuru. An-Xopezmu. Poowcoenue 0yK@eHHOU CUMBONUKU.
Il. ®epma, . Buem, P. Jexapm. Hcmopus eonpoca 0 HAXOHCOeHUU @DOPpMYL KOpHel
aneebpauveckux ypaeuwenuil cmenenetl, oonvwux uemvipéx. H. Tapmanvs, [oc. Kapoano, H.X.
Abenwv, 2.1Ianya.

llossnenue memooa KoopouHam, no360JAI0UWE20 NEPesoOUMsb ceoMempuyecKue 00beKmbl Ha A3bIK
aneeopwi.

Tosenenue epaghuxos pynxyui. P. [lexapm, [1. @epma. [Ipumepst paznuunsvix cucmem KOOpOUHAM.
3aoaua Jleonapoo Iuzanckozo (Qubonauuu) o kpoauxax, yucia Pubonauyu. 3a0aua o wWaxmamHou



docke.

Cxooumocmob 2eomempuieckoll npozpeccul.

Hcmoxu meopuu eeposmuocmeii: cmpaxosoe oeno, azapmuvie uepvl. 11. @epma, b.Ilackans, .
bepnynnu, A.H.Koamozopos.

Om 3emnedenus k eeomempuu. [lugpacop u eco wxora. @anec, Apxumeo. Ilnamon u Apucmomerns.
Ilocmpoenue npasunvhvix MHo20y20abHUK08. Tpuccexyus yena. Keaopamypa kpyea. Yoseoemnue
kyoa. Ucmopus uucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diunep, H.U.Jlobauesckuii.
Hcmopus namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCTU OKPYAHCAIOWE20 MUPQ.

Acmponomus u ceomempus. Ymo u kax ysuanu Anaxcaeop, Spamocghen u Apucmapx o pazmepax
Jlynot, 3emnu u Coanya. Paccmosinus om 3emau 0o Jlynor u Connya. M3mepenue paccmosHus om
3emnu 0o Mapca.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu: J1.2unep. H U.Jlobauesckuu, 11.J1. Yebviuies,
C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wkona mamemamuyeckux u HABULAYKUX HAVK,
paszsumue poccutickoeo ¢noma, A.H.Kpwinos. Kocmuueckas npoepamma u M.B.Kenowviuu.

ajapara.

TemaTnueckoe NJIAHNPOBaHHE C ONpeaeJieHHeM OCHOBHBIX BH/I0B
yueOHoM gesitesibHOCTH MATEMATUKA

5-6 knaccnl (170+204=3744)

OcHOBHOE coaepKaHue 110 TeMaM XapakrepucTuka OCHOBHBIX
NeATeILHOCTH  y4YeHMKa (Ha
Y4eOHBIX 1elCTBHII)

OnuchIBaTh CBOMCTBA HATYPAIBHOTO PAJIA.

BH/I0B
ypoBHe

1. HarypanbHble yncia 59u

Harypanbnsiii psan. JlecarndHas cucrema
cuncieHus. Apudmerndyeckue IeHCTBUS C

HaTypaJbHbIMM ~ uuciaamu.  CBoiicTBa
aprdMe- THUECKUX JIeHCTBUH.

[lonsTne 0 CTEIEHU c
HaTypaJIbHBIM I10Ka3aTeIEM.

KBanpar u ky0 yuca.

Yucnossie BBIpaKEHUS, 3HauYEHUe
YK CIIOBOTO BBIPAKCHUS. ITopsamox
MEWCTBUA B YHUCJIOBBIX BBIPAKECHUSX,
MCIIOJIb30BaHUE CKOOOK.

Pemenune TEKCTOBBIX 3a1a4y

apudmeTnye- CKUMH CIIOCOOaMHU.

Jlenurenu u kparHbie. Hanbonpmuii o0mui|
eTNTENh; HAaMMEHBIIIEe 00IIee KpaTHOE.
CBolicTBa JIEIIMMOCTH. [Ipusnaku
menuMoct Ha 2, 3, 5, 9, 10. IIpocteie u
COCTaBHEBIE YHcia. Paznoxxenue
HAaTypaJbHOIO  4YHWCJIa HAa  MPOCThIE
MHOXKHTENH. [[eleHre ¢ OCTaTKOM

UuraTs U 3anmuchbIBaTh HaTypallbHbIE YHCIA,
CpPaBHHBATh U YIIOPSIOYHBATH HX.

BbINOJHATL BBIYUCICHHUS C HATypaJIbHBIMHU
YHCIIAMU; BbI- YHCIISATH 3HAYCHUS CTCIICHEH.
@opMyJIMPOBaTh CBOICTBa apuPMETHUUECKUX
IMefCTBUI, 3amMChIBATh MX C TIOMOIIBIO OYKB,
MpeoOpa3oBhIBAaTh HAa WX OCHOBE YHCIIOBBIE
BBIPAKEHUSI.

AHAJIM3MPOBATH OCMBICJINBATH
3ajaun, mnepedop- MYJHPOBATH  YCIOBHE,
U3BJIeKATh  HEOOXOAMMYIO  HH(OPMAIIHIO,
MOJIEJINPOBATh YCJIOBHE C IIOMOIIBIO CXEM,
PUCYHKOB, peEallbHbIX MPEAMETOB; CTPOUTH
ITOTUYIECKYTO 1121 (01:1:9% pacCyXICHHIA,
KPUTHYECKH OLIEHUBATH TIOJTYYCHHBIH OTBET,
OCYLIEeCTBJISATH CAaMOKOHTPOJb, TPOBEPSIST OTBET
HA COOTBETCTBHE YCIOBHIO.

@opMyJIMPOBATH OMNpEACTCHUS ACIUTENS |
KpaTHOTO, TIPOCTOTO YKCIIa M COCTABHOTO YHCIIA,
CBOMCTBA M TPU3HAKHU JCITUMOCTH.

/loka3pIBaTh ¥ ONPOBEPraTb C IOMOIIKIO
KOHTPIPUMEPOB YTBEPXKACHHUS O JCITHUMOCTH
uricen. KmaccudumupoBaTe Hary- pajbHBIC
qrciaa (YETHbIE W HEYeTHBIC, MO OCTaTKaM OT
meneHus Ha 3 | T. I1.).
HccaenoBarb MpOCTENIINE

u TCKCT

YHUCJIOBBIC




3aKOHOMEPHOCTH, ITPO-
BOJUTDH YUCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C
MCII0JIb30Ba- HUEM KaJIbKYJIATOpA, KOMIIBIOTEPA)

2. Ipoou 142y

OOBIKHOBEHHBIE  JIpOOH. OcHoBHOE
CBOMCTBO pooHu. CpaBHeHue
OOBIKHOBEHHBIX IpoOeii.

Apudmerndeckue IEHCTBHS C OOBIKHO-
BEHHBIMH Jpo0siMu. HaxoxxaeHue dactu
OT IIEJIOTO U IIEJIOTO O €0 YaCTH.

JlecsiTuuHbIe Ipoodu. CpaBHeHue
NnecATHYHBIX Jpo0eil. Apudmernyeckue
HeﬁCTBHﬂ C JACCATUYHBIMU IlpO6$IMI/I .

[IpencraBienue AecATUUHON IpoOu B BUE
OOBIKHOBEHHOMN Jpo0U U OOBIKHOBEHHOM B

BUC IECITUYHOM. OTHoILIIEHHE.
[Iponmopuusi;  OCHOBHOE  CBOW-  CTBO
[IPOIIOPIINH.

[Ipo1uieHTHI; HAXOXXJIEHHUE TMPOIEHTOB OT
BEIW- YMHBI M BEIWYHMHBI 10 €€
MPOILICHTaM; BBIPAKEHHE OTHOUICHUS B
MPOICHTAX.

Pemrenue TEKCTOBBIX 3a7a4

apru(METHUECKUM CIIOCOO0M

MoaeanpoBaTb B rpaduyecKol, MpeaMETHOU
dbopMe TOHSTHUS U CBOICTBa, CBSI3aHHBIE C
MOHSATHEM OOBIKHOBEHHOM JIpOOH.
@opMyJIMPOBaTh, 3aANMCHIBATHL C IOMOIIBIO
OYKB OCHOBHOE CBOICTBO OOBIKHOBEHHOH Jpo0dHu,
MpaBuiia AEMCTBUI ¢ OOBIKHOBEHHBIMU JAPOOSIMHU.
IIpeoGpa3oBbiBaTh  OOBIKHOBEHHBIE  JIpOOH,
CpaBHHMBAaTh M YHOPSAOYUBATH UX. BBHINOJHATH
BBIYMCIICHHS C OOBIKHOBEH- HBIMH JIPOOSIMHU.
UutaTh U 3aNUCBHIBATHL JIECATUYHBIC JPOOH.
IIpencraBasaTh OOBIKHOBEHHBIC JIPOOU B BUJIC
MECATUYHBIX W JECATUYHBIE B  BUJC
OOBIKHOBEHHBIX; HAXOIHUTh JCCSITHYHBIC
MPUOJIMKEHUS] OOBIKHO- BEHHBIX JAPOOCH.
CpaBHUBATH u yHOpPS/104YMBATH
mecATUYHbIe  apoOu.  BeI-  mONHATH
BBEIYUCIICHHSI C JICCSITHYHBIME JIPOOSMHU.
Mcnoab30BaTh YKBUBAJICHTHBIC MTPEICTABICHHS
IMPOOHBIX YHCEeNl TMpU HX CpPaBHEHUHU, MPHU
BEIYMCIICHHSIX.

BbINOJHATL TPUKUAKY M OIEHKY B XOJE
BbIYUCICHU. QO0BbICHATH, YTO TAaKOE MPOIICHT.
IIpencraBasATh MPOLEHTH B BUAE Apodel u
ITpoOu B BHJIE MIPOIICHTOB.

OcymecTBiasaTs nouck uHpopmaruu (8 CMN),
coJleprKaIieil TaHHbIe, BRIPAKEHHBIC B ITPOIICHTAX,
MHTEpIpeTHpoBaTh uX. I[IpuBOAMTH TpPUMEpPHI
MCIIOJIb30BAaHUsI OTHOIICHUN Ha MPAKTHKE.
PemiaTh 3a7auu Ha TPOIEHTHI U JApoOU (B TOM

4UHMCJIC 3aga49U 13




peaibHOM MIPAKTHKN), HCTIOJNB3YS npu
HE0OXOAUMOCTH
KaJIbKYJISTOD; HCIIOIB30BATh MIOHSTHS

omHoOwlenuss 1 Nponop- yuu TPUA PEIICHUU
3ajau.

AHATU3MPOBATh H  OCMBICJIHBATh  TEKCT
3ajaun, mnepedpopmy- JTHPOBATH  YCIOBHE,
U3BJIEKATHL  HEOOXOAMMYIO  HMH(OPMAIIHIO,
MO/IEJINPOBATh YCJIOBHE C IIOMOIIBIO CXEM,
PUCYHKOB, pEaJbHBIX MPEIMETOB; CTPOUTH
MOTUYECKYIO [ETOYKY paccyXICHHIA,
KPUTHYCCKH OLEHHBATh TIOJYYCHHBIA OTBET,
OCYLIECTBJISATH CAMOKOHTPOJb, TIPOBEPSISl OTBET
Ha COOTBETCTBHE YCIIOBHIO.

IMpoBoauTH HECIIOKHBIE UCCIICIOBAHMS,
CBSI3aHHBIC CO CBOWCT- BaMH JPOOHBIX YHCEI,
OTHPAasCh Ha YMCIOBBIC SKCIICPUMEHTHI (B

TOM 4YHCIE C HCIOJb30BaHUEM KaIbKYISITOPA,
KOMIIBIOTEPA)

3. PannonanbHble yucaa 36u
[lonoxxutenbHble U OTPHUIATETIHHBIC
4gUClia, MOAYJIb uHcha. M3o0paxeHue
Yrcell TOYKAMU KOOPAWHATHOM MPSIMON;
FEOMETPUUYECKAsi WHTEPIPETALHS MOMYIIS
qrcra.

MHOKECTBO WENbIX 4Yuceld. MHOXECTBO
panuoHanbHbIX yncesl. CpaBHEHHE palMo-
HaJIbHBIX quced. Apudmernueckue
MEHCTBUSL C paIlMOHAIBHBIMU  UYHCIIAMHU.
CBoiicTBa apu(- METHUECKUX TCUCTBUI

IIpuBoaMTL  NpUMEpPHl  HUCIOIL30BAaHUSA B
OKpYXKarolleM MUpeE

[MOJIOKUTENBHBIX W OTPULATENIBHBIX  YHUCEIl
(TemnepaTypa, BBIUIPBIII — IPOUTPHIIL, BBILIE
— HIKE YpoBHS Mops u T. 1.). M300paxkatb
TOYKaMU KOOPJMHATHOU IPSAMOi
MTOJIOKUTEIIbHBIE 51 OTpULIATEIIbHBIE
pallMOHaJIbHBIC YNCIIA.

XapakTepu30BaTb MHOXECTBO ILIEJIBIX YHCET,
@opmMy/IMpPOBaTh U 3alMCbIBATH C ITOMOILIBIO
OykB CcBOiicTBa JEeHCTBUH € palMOHAIBHBIMU
YuciaMy, HNPUMEHATh i HpeoOpa3oBaHUs
YKCIIOBBIX BBIPA)KEHUH.

CpaBHUBATB U YNOPSIA0YMBATH PallOHATIbHBIE

YKcia, Bbl-  MOJHATb  BBIYMCIEHUS  C
allMOHAJILHBIMU YU CIIAMHU

4. HN3mepenns, npuéJmKkennsi, |(BplpaxkaTs  OAHM  €AMHUIBI  HU3MEPEHHUs
OLICHKH. 3aBucumocTH MEXKIY [BEIWYMHBI B JAPYrUX €AMHUIAX (METpel B
BeJIUYMHAMU 13y |[kumoMeTrpax, MHUHYTBI B 4Yacax © T. IL.).
[Tpumepsl 3aBUCHUMOCTEN MEKIY |OKpYIVIATH HAaTypalbHbIE YUCIA U JECITUYHBIC
BEIMYM- HAMU: CKOpPOCMb, 6pems,  |poOH. BBINON- HATH MPUKHUIKY U OLIEHKY B X0J1€
paccmosanue; NpPouU38OOUMENbHOCMb,  [BLIYMCICHH.

epemsa, paboma; yena, KoOIUUECMBO,
cmoumocms u nap. IlpencraBieHue
3aBUcUMOCTell B BHae (op- My
Breraucienns no Gpopmynam.

PemeHne TeKCTOBBIX 3a7a4 apuQmeTrye-
CKMMH CIIoco0amMu

MoaeaupoBaTh HECIOXKHBIE 3aBUCHMOCTH C
MOMOIIBIO0 ()OPMYIT; BBIMOIHATH BBIYUCICHHS MO
bopmynam.

Mcnoib30BaTh 3HAHUSA O 3aBHCUMOCTSX MEXKIY
BEIMYMHAMHU (CKOPOCTb, BpEMS, PACCTOSHUE;
paboTa, MPOU3BOJAUTEIBHOCTD, BpeMs U T. II . )

Mpr pCIICHUH TEKCTOBBIX 3aJa4




5. JyeMeHThI aaredpsl  13u
Vcnons3oBanue OykB Juisi 00O3HAYEHUS
Y-  cen, JJIA  3alUCH  CBOWCTB
apruQMEeTHUECKUX TCHCTBUH.

bykBeHHBIE BBIPAXKEHUSI. Yucnosoe
3HaYeHHE OYKBEHHOTO BBIPAYKEHHS.
YpaBHenue, KOPEHb ypaBHEHHUSI.
HaxoaeHne HEW3BECTHBIX KOMIIOHEHTOB
ApU(METUUECKHUX JICHCTBUM.

/lekapTOBBI KOOpAMHATHI HAa TIOCKOCTH. [10-
CTPOCHME TOYKM II0 €€ KOOpJAuHaTam,

Uurare W 3anMCbLIBATH
BBIPAXKCHMUS, COCTaBIISATh
BBIPAXKEHUS 110 YCIOBUSIM 33/1a4.
BbiunciasaTh 4nCciIOBOE 3HaYeHHE OYKBEHHOTO
BBIPAXKCHUS MPU 3aJJaHHBIX 3HAUEHUSAX OYKB.
CocTaBJIITh ypaBHEHUS IO YCIIOBHUSM 3aJ1ad.
Pemarb npo- creiliime ypaBHEHUsI HA OCHOBE
3aBUCHUMOCTEHl  MEXAy KOMIIO- HEHTaMH
apru(PMETHIECKUX JCHCTBUH.

CTpouTh Ha KOOPJUHATHON IMJIOCKOCTU TOUKH
u ¢Gurypsl Mo 3a- JaHHBIM KOOpJIWHATaM;

OYKBECHHBIE
OyKBEHHBIC

ONpEAc- JICHHC KOOPAHMHAT TOYKH HA gppegenasiTh KOOPIUHATHI TOUEK
[JIOCKOCTH
6. OnucareabHast HM3BaexkaTh I/IH(bOpMaIII/IIO A3 Tabaul |
CTATHCTHKA. BeposiTHOCTB. Anarpamm, BbIIIOJTHATD
Kom6unaropuka. MuoxecTBa BEIUMCICHUS 10 TaOIMYHEBIM JIAHHBIM,
194 CPAaBHUBATH BEJIMYMHEI,
HAXOJAUTh  HAWOOJBIIME W  HAWMMEHBIIHE
[TpencraBieHHe AaHHBIX B BHJIC TAOJIHII, A
o~ rpavm 3HAYCHUS U Jp. BRIMOJHATH cOOp MHPOpMAIHH
' B HCCIIOXKHBIX CIy4asX, Hpea- CTaBJIATH

[TonsiTve 0 ciay4ailHOM OIBITE U COOBITHH.
JlocToBepHOE U HEBO3MOXKHOE COOBITHUS.
CpaBHEHHE IIIAHCOB.

Pemenue KOMOMHATOPHBIX
nepebopoM BapuaHTOB

3a1a4

MH(OpPMAILIKIO B BUJIe TAOIUI] M TUarpaMM, B TOM
YKCIIE C TOMOILBI0 KOMITBIOTEPHBIX MPOrPAMM.
[IpuBOAMTHL TPUMEPHI CIYYalHBIX COOBITUH,
ITOCTOBEPHBIX M HEBO3MOXHBIX COOBITHH.
CpaBHUBATBH 1IAHCHI HACTYIIJICHUS

COOBITHI{; CTPOUTH PEUYEBBIE KOHCTPYKIIMH C
MCIIONIb30BAaHUEM  CJIOBOCOYETaHHH  Oosee
BEPOAMHO, MALOBEPOAMHO U JIP.




BoinojHaTsL  miepebop
BapUAHTOB JIJIs TIEpe-

cuera OOBEKTOB WM KOMOHWHAIIWKM, BBIJAEJATH
KOMOWHAIINK, OTBEYAIOIIUE 33/JaHHBIM YCIIOBUSAM

BCEX BO3MOXHBIX]

IpuBoauTH MIPUMEPBI KOHEYHBIX "
OECKOHEYHBIX MHOKECTB. Haxoautb
O0OBEMHCHHE W TEPEeCceYeHHEe KOHKPETHBIX

MHOXCCTB. HpI/IBOIII/ITB MNpUMEPLI HECIOXHBIX
KJIAaCCU(UKALNUN U3 PA3IMYHBIX 00JIACTEH KU3HH.

NiocTpupoBaTh  TEOPETUKO-MHOXKECTBEHHbIE
MOHSTHS C TOMOIIBIO KPYTroB Dijepa

7. Harasaanas  reomerpust 77y
Harnsiiaele npejacraBieHus o (urypax
Ha IUIOCKOCTH: IpsAMas, OTPE30K, Jyd,
YT oJI, JIOMaHasl, MHOT'OYTI'OJIbHUK,
[IPABUJIbHBIN MHOI'OYTOJIbHUK,
OKPYKHOCTB, Kpyr. YeTsl-

PEXYrOJbHUK, MNPAMOYIOJIbHUK, KBajpar.
Tpe- yroiabHUK, BUABI TPEYTOJIbHUKOB.
300paxeHne TeOMETpUYECKUX (QUryp.
B3a- UMHOE PACIONOKEHUE IBYX NPAMBIX,
NBYX OKPY’KHOCTEH, psAMON u
OKPYKHOCTH.

JImuHa otpe3ka, nomanou. Ilepumerp
MHOI'O- YroJIbHHKa. EqUHUIBI H3MEpeHUs
TUTHBI.

3MepeHre NIUMHBI OTpe3Ka, IOCTPOCHUE
OT- pe3Ka 3aJJaHHON JIJINHBI.

'Yroiu. Buasl yrinos. I'pagycHas Mepa yria.

3mepeHre W TNOCTPOCHHE YIJIOB C
[MOMOILIBIO TPAHCIIOPTUPA.

[TonstTre momann GUIypbl; EIUHUIIBI
u3Me-  peHud  mnowmwagd.  Ilnomans

MpsIMOYTOJIbHUKA W IUJIOUIa/b KBajpara.
PaBHOBeNHKHE QUTYPEIL.

Harnsgaele  mpeacTaBieHUs po-
CTPaHCTBEHHBIX ¢burypax: KYyO,
napajuiefienu- TeA, Tpu3Ma, MUPaMUa,
map, chepa, KOHYC, AITAHIP.
300pakeHre MPOCTPAaHCTBEHHBIX (UTYP.
[Ipumepsl  ceueHnid. MHOIrOrpaHHUKH,
MpaBUJIbHBIE MHOTOTpaHHUKHU. [Ipumepbl
pa3BepTOK MHOTOTPAHHUKOB, LUJIMHApPA U
KOHYCa.

[TonsTre o0beMa; equHUIBI 00beMa. O0BeM
MpsIMOYTOJIBHOTO — Tapajulefienunena U
00BbeM KyOa.

[Tonsitue o paBeHnctse puryp. LlenTpanbhas,
oceBasl M 3€pKajbHas  CHUMMETPHH.
300pake- HUE CHMMETPUYHBIX PUTYp

(0]

PacnozHaBaTh Ha uepTeXxax, pPHUCYHKaX U

MOJIETISIX reoMeTpuye- CKHE burypsi,
KoHurypanuu ¢Guryp (IIocKue u

npoctpaHcTBeHHbIe). [IpumBoaMTH  TpUMEPHI
AHAJIOTOB ~ I'€0-  MeTpHueckux  ¢uryp B

OKpYXKaIOLIeM MHPE.
MN300pa:kaTh reoMeTpuieckue QUrypsl M HX
KOH(UTypalMu OT PYKM U C HCIOJIb30BAaHHEM
YEPTEHKHBIX HHCTPYMEHTOB. H3o6paxkars
reoMeTpuuecKre (GUrypsl Ha KJIeTdaToil Oymare.
M3mMepsiTh C TOMOINBIO HHCTPYMEHTOB U
CPaBHHMBATH JUIMHBI OTPE3KOB M BEIIMYHHBI YTIIOB.
CTpOUTH OTPE3KH 33/IaHHON JUTMHBI C TIOMOIIBIO
NMMHEWKH M LUPKYJAs W yIWIbl 33JaHHOM Be-
ITMYUHBI C TIOMOIIBIO TPAaHCTIOPTHPA. BhIpamxarts
OJTHU €TUHMILIBI U3MEPEHUs JJIMH Yepe3 JpyTrHe.

BbruncasaTs iouiaau KBaJIpaToB U
NpPSMOYTOJIbHUKOB, HUCHOJNb- 3yd  (OpMyJIbI
[UIOINAH KBaJpara u IUIOILAAH

MpsIMOYTOJIbHUKA. BbIpamkaTh OTHU €IMHUIIBI
M3MEpEHUs o n qyepes JpyTue.
M3roraBauBaTh MPOCTPAHCTBEHHBIE (PUTYPHI U3
[pa3BepTOK; paclo3HaBaTh pa3BepTKU KyoOa,
napajuiefienunena, MOUPAMUIbL, LUIUHApPA U
KOHyca. Paccmampusams nipocTeiiie Ce4eHUs
[POCTPAHCTBEHHBIX (UTYp, TOTydyaeMble TTyTeM
MPEIMETHOTO 170171 KOMIIBIOTEPHOTO
MOJICIIMPOBAHMS, ONPeeasiTh UX BUJL.
BoruucasaTs 00beMbl Ky0a M TPSIMOYTOJIBHOTO
mapajuiefienu- 1eaa, HUCIoNb3ys  (HOpMyIbl
oO0bemMa KyO0a M o0beMa MpsSIMOYIOjib- HOIO
napajuienienumnena. BuIpakaTh OTHU €IUHHIIBI
M3MepeHus: o0beMa uepes Jpyrue.

HccaenoBatb W ONHMCHIBATHL  CBOMCTBA
rEOMETPUUYECKUX buryp (mmockux u
MPOCTPAHCTBEHHBIX), HCHOJB3YSl SKCHEPHUMEHT,
HaOmroneHue, u3MepeHue.  MoaeaupoBaTh
rCOMETPUUYECKUE OOBEKTHI, MCIOJIBb3ysS Oymary,
[UIACTHIIMH, TPOBOJIOKY U Ap. Hcmoab3oBaTh
KOMITBIOTEPHOE MOJEIMPOBAHUE M IKCIEPUMEHT
/UIs  W3yY4eHUs  CBOHCTB  T'€OMETPHUYECKHX




00BEKTOB.

Haxoauth B OKpYyXalolleM MHUpPE IUIOCKHUE U
MPOCTPAHCTBEHHBIE CUMMETPHUYHBIE (PUTYPHI.
Pemiath 32124 Ha HAXOXKJICHUE JUTHH OTPE3KOB,
MEepUMETPOB  MHOTOYI'OJIbHUKOB,  I'PaayCHOI
MEpbl  YIJIOB, IUIOMQACH  KBAaJpaTroB U
MPSMOYTOJIbHUKOB, 00BEeMOB KyOOB u
MPSIMOYTOJIb- HBIX TapajieNieuIeoB, Kyoa.
BoigenssTb B YCIIOBUM  33/ladydl  JaHHbIE,
HEOOXOMUMBIC IS €€ peUICHHs, CTPOUTh
IOTUYECKYIO HENOYKY paccyxaeHHi,
CONMOCTABJISITh  TOJYYCHHBIH  pe3ylbTaT ¢
YCIIOBHEM 3aJauu.

M300paxatb paBHbIE (UTYPBI, CUMMETPUYHBIC
(urypst

IloBTOpEHHE
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Auiredpa

7-9 xaacent (3064)

OcHOBHOeE coJep:kaHue 110 TeMaM XapakTepucTuKa OCHOBHBIX BU/I0B
NesiTeIbHOCTH Y4YeHHKa (HAa YpPOBHe Y4yeOHBIX
neicTBUIi)

1. leificTBUTe/ILHBIE YHCJIA OnucviBaTh MHOECTBO LEBIX quced,

Pacuinpenne MHOXKeCTBa HaTypallbHBIX
YUCEIl O MHOKECTBA LIEJIbIX, MHOKECTBA
LETIBIX YUCEJ IO MHOYKECTBA PallUOHAJIb-
HbIX.  PamyoHanmpHOE  4YMCIIO  Kak
OTHOIIICHUE m/n, TAe m — IIeJI0e YUCIIO,
A 1 — HaTy- paJbHOE YUCIIO.

CreneHb € LEIbIM  ITOKa3aTeJIEM.
KBanpar- Helll KOpeHb 13 uncia. KopeHb
TPEThEN CTE- TIEH

[TousiTne

MppaiinoHAIbHOCTh YHMCJIa U HECOU3Me-
PUMOCTb  CTOPOHBI W JIMAroHaJU
KBagpara. JlecATUUHBIE TNPUOTMIKEHUS
Mppa- IUOHAJIbHBIX YHCEIL.

MHOKECTBO  JIEUCTBUTCIILHBIX  YHCEI;
Mpe/- CTaBJICHUE ACHCTBUTEIbHBIX YUCEI
B BHIE OECKOHEYHBIX JECATHYHBIX
npo6eit. CpaBHeHHE JEHCTBUTENBHBIX
MHCE]L.

B3anMHO OJHO3HAYHOE COOTBETCTBUE
Me- Ky JCUCTBUTEIbHBIMU YHCIAMHU W
TOY- KaMU KOOPAMHATHOW NPSAMOM.
UncioBbie

IPOMEXYTKHU: UHTEPBAJL, OTPE30K, JIyd

00 HWppanMoOHAIFHOM YHCIIE.

MHOXECTBO PALMOHATBHBIX YHUCEN, COOTHOIIECHHUE
MEXy STUMU MHOKECTBAMH.

CpaBHMBATHL U YHOPSIA0YMBATH DPALMOHAIBHBIC
YHCIIa, BBIMOJHATh BBIYUCICHHS C PAallMOHATIHHBIMH
YHCIaMU, BBIYHCASATH 3HAYCHUS CTENICHEH C LEeNIbIM
[1OKA3aTEJIEM.

@opMyIMpPOBATH ONPEICICHUE KBAJAPATHOTO KOPHS
u3 uncia. Ue- moab3oBaTh rpaduk QyHKIUH )y = x?
U1 HAXOXKJAEHUS KBAAPATHBIX KOpPHEW. BhIyMCAATH
TOYHbIE U MNPHUOIIDKEHHbIE 3HAUCHUSI KOpHEH,
MCTIONB3Yysl TPH  HEOOXOIUMOCTH  KaJbKYIATOP;
[POBOAUTH OIICHKY KBaJPATHBIX KOPHEH.
@opmMyaHpoBaTh ONpEACICHHE KOPHS TpeThei
CTETICHU; HAXOJUTh 3HAYCHUS KyOWYECKHX KOpHEM,
MpU HEOOXOIUMOCTH UCTIOB3YS, KATBKYISTOP.
[IpuBoANTH TIPUMEpPHl HPPALUOHATBHBIX YHCET;
PAacCno3HaBaTh PAMOHAIBHBIE W WpPpAHOHATHHBIE
qrcia; H300pakaTh YMCIIa TOYKAMH KOOPIMHATHOU

MPSAMOM.
Haxoautnb JECSITUUHBIE MPUOTIMKEHUS
pallMOHAJIbHBIX W HUPPALMO- HAIbHBIX YHCET;

CPAaBHUBAThL U YNOPAJA0YUBATH JCHCTBUTEIbHBIE
YHCa.

OnucbIBATHL MHOXKECTBO ACHCTBUTEILHBIX YHCEI.
HMcnoan3oBarh B MHCHBMEHHOW MaTeMaTHYECKOM
peur o0003HaueHuss U rpaduyecKkue H300paKeHUs
YUCJIOBBIX MHOXECTB, TEOPETUKO-MHO- )KECTBEHHYIO

CUMBOJIUKY
2. U3MepeHust, NpuoJnKeHus, oueHKH [HaxoauThb, aHAJIU3UPOBATD, CONMOCTABJIATH
[IpuONMKEeHHOE 3HAYEHHE  BEJUYHMHBI, [KCIIOBBIE XapaKTepu- CTHKH 00BEKTOB
TOYHOCTb  NpuOIMKeHus.  Pasmepsl oxpyxkaromero Mupa.

00BEK- TOB OKpy’Karomero mupa (0T
pIIEMEHTap- HBIX YacTull 10 Bcenennoii),

TN TETbHOCTD MIPOLIECCOB B
OKpY>KarolleM MUpE.
[lpukuaka ©  OIEHKAa  Pe3yJbTaTOB

BBEIUMCIIC- HUH.

CriocoOBlI 3almucy 3HAYEHHWH BEJIMYHH, B
TOM YHCJIC C BEIACICHUEM MHOXKHUTCIIS —
cte- meau 10 B 3amucH 9mciia

Ncnonb30BaTh 3alUCh YUCENT B CTAHAAPTHOM BHUE
TSI BBIpKEHUST Pa3MepOB OOBEKTOB, TUTEILHOCTH
MPOIECCOB B OKPYKAIOIIEM MHUPE.

CpaBHMBATH YuCIa U BEJIWYUHBI, 3alUCaHHBIE C
Hcroab3oBanueM crenenu 10.

Hcnoan3oBaTh pas3Hble
NpUOIKEHHBIX  3HAYEHUH;
TOYHOCTH  TPUOIIKEHUS
PKEHHOTO 3HAUCHUS.
BLIHOJ’IHHTL BBIYHCIICHUSA C peaHLHBIMI/I JAHHBIMHU.

BbINOJHATH, NPUKHUIKY M OIEHKY pe3yJbTaTOB
BBIYUCIICHUN

dbopMbI 3anucu
JIeNIaTh  BBIBOABI O
Mo 3amucu  mpubIu-




3. BBegenue B anredpy

bykBeHHbIE BbIpaXKEHUsI (BBIPAXKEHUSA C
rMepeMeHHbIMH).  YuciaoBoe — 3HaYeHHE
OYKBEHHOTO BBbIpakeHUs. JlomycTumbie
BHAa- 4YeHus nepeMeHHbIX. lloacTaHoBKa)
BbIpaXke- HUM BMECTO MEPEMEHHBIX.
[TpeoOpa3oBanue OYKBEHHBIX BBIpaXKe-
HUN Ha OCHOBE CBOMCTB
apudmeTnyeckux AecTBuil. PaBeHCTBO
OYKBEHHBIX BBIpa)ke-

Huil. ToxaecTBo

BbINOJIHATH 3IIEMEHTapHbIC 3HAaKOBO-
CUMBOJIMYECKUE JCHCTBUS: MPUMEHATh OYKBBI IS
00O3HAUEHHsI 4YWCeN, I 3alUCH  OOIMX YT-
BEP)KACHUH; COCTABJIATH OYKBEHHBIE BHIPAKCHUS T10
YCIOBHUSIM, 3aJ@HHBIM CJIOBECHO, PUCYHKOM WM
YEepPTEeXKOM; Mpeodpa3oBbIBATh  anreOpanyeckue
CYMMBI U TIPOU3BEACHUS (BBIMOJHATDH IIPUBEACHHE
MOJOOHBIX ~ CJIAaraeMbIX,  PAaCKpPBITHE  CKOOOK,
YIIPOILIEHHE POU3BE/Ie- HUN).

BbIYuCcASAT, YHCIOBOE 3HAU€HHE OYKBEHHOTO
BBIDQKEHUS; HAX0- AUTH 00JacTh JONYCTHMBIX
3HAYCHUH MePEeMEHHBIX B BEIPAKEHUHU

4. MHOT04JI€HbI
CterneHb ¢ HATYpaJbHBIM MOKA3aTEeNIEeM U

ce CBOICTBA. OHOYICHEI u
MHOTOYJICHBI.
CrereHb MHOTOYJICHA. CrnoxxeHue,

@opMyIHMpPOBaTh, 3aIMCHIBATH B CUMBOJIHYECKOM
dbopme 1 000C- HOBBIBATH CBOICTBA CTENEHU C
HATypaJlbHBIM  TIOKa3aTejeM; MNpUMe-  HATH
CBOICTBaA CTENEHU AJIs IPe0Opa30BaHUs BHIPAKEHUIN
1 BBIYMCIICHHIA.

BBIYUTAHUC, YMHOXKXCHUC MHOI'OYJICHOB.

BbINOJHATL JIENCTBUS C MHOTOYWIEHAMMU.




DOopMyJIbl COKPALLIEHHOTO YMHOKEHUS:
KBaZpaT CyMMBl M KBaJpaT DPa3HOCTH.
Dopmyia pa3HOCTH KBaJpaToB.
[IpeoOpa- 30BaHUE LIEJIOTO BBIPAKEHUS B
MHOro4IeH. Pa3nokeHre MHOro4seHa Ha
MHOKHATEIIN: BBIHECEHHE o01iero
MHOXHUTENST 3a CKOOKH, TPYIIHPOBKA,
pUMEHEHHE (GOpPMYNl COKpa- LIEHHOrO
YMHOXKEHMSL.

MHOrowieHsl ¢ OJIHOW IEPEMEHHOM.
Kopenb mHOrounena. KBagparssiii Tpex-
YJIEH, pasziokeHue KBaJIpaTHOI'O
TpexuieHa

Ha MHOXUTEJIN

BbiBoAUTH  (HOPMYIIBI
MPUMEHSITh UX B
NpeoOpa30BaHUIX BHIPAKEHHUH U BEIYUCICHUSX.

COKpPAIICHHOI'0 YMHOKCHUA,

BbINOJIHATH PA3JI0KCHUC MHOT'O4JICHOB Ha
MHOXXKHUTeNIM. Pacmo3HaBaTh KBaI[paTHBIﬁ TPEXYJICH,
BbISICHATD BO3MOXHOCTb Pa3JI0XKCHUA Ha

MHOKHUTEJIH, MPEeACTABJIATD KBAJIpaTHBIA TPEXWICH B
BUJIC IPOU3BENCHUS JTUHEUHBIX MHOKUTEIICH.
IlpuMeHATHL pazuuHble (OPMBI CAMOKOHTPOJIS
[P BBITIOJHEHNUHU TTpeoOpa30BaHUA

5. AnredOpanyeckue 1poou
Anredpanyeckast 1poOb. OCHOBHOE
CBOMCTBO aJireOpanvecKoii qpoom.
CokpaiteHue JIpOOeH. Cnoxenue,
BBEIYMTA- HHE, YMHOXXCHHUE, [ICIICHHE
anreOpanvecKux ApooOei.

CrTeneHb C IETBIM IOKa3aTelieM U ee
CBOI- CTBa.

PanmoHaIbHBIC BBIpOXKEHUS H  UX
npeoOpasoBanusi.  Jloka3aTenbCTBO
TO- JICCTB

DdopMyJIMpOBaTH OCHOBHOE CBOMCTBO

anredpandecKoi 1podu u

MPUMEHAATH €ro JIsl IpeoOpa3oBaHus IpoOei.
BbinoyHATL ~ AciicTBUS ¢ anreOpandecKuMu
mpoOsimu. IlpencraBasite 11€10€ BHIpAXKCHUE B BHUJIC
MHOTOYJIEHa, ApOOHOE B BHUJEC OTHOIICHUS
MHOT'O4YJICHOB; JIOKa3bIBAaTh TOXK/I€CTBA.
@opMyJIMPOBATH ONpPECICHUE CTENEHH C LEIbIM
nokazatesieM. MDopMyJMpoOBaTh, 3aNMCHIBATH B
CUMBOJIMYECKOW ¢dopMe U WJLUIIO- CTPUPOBATH
MpuMepaMH  CBOMCTBa  CTEMEHH C  IEJbIM
MOKa3aTesleM; NMPUMEHSTh CBOMCTBA CTENEHH IS
npeoOpa3oBaHMs BRIPAKEHUN U BHIYHCIICHUM

6. KBanpaTHbie KOpHHI

[TonsTusA KBaJpaTHOTO KOpHH,
apr(METUYECKOTO KBaJIPaTHOTO KOPHS.
YpaBHEHHE BHIA x’= a. CaoiicTBa

aprdme- THYECKUX KBaJpaTHBIX KOpPHEH:
KOpEHb U3 IIPOM3BEIEHMs, YacCTHOTIO,
CTCTICHH.

ToxnectBa, [ all Oa, tne a0,

a’Oa. IIpumeHenue cBoicTB apudme-

TUYECKMX KBaJpPaTHBIX KOpHEH uis
npeoOpa3oBaHUs YHUCIIOBBIX
BBIPKEHUH U K BBIYMCICHUSIM.

/loka3pIBaTh CBOMCTBA apu(METUUECKUX KBaJpaTHbBIX
KOpHEH;

NPUMEHSATh UX JJIs IpeoOpa3oBaHUs BEIpaXKEHUI.
BplyucasaTs 3HA4YCHMS BBIPAXKECHUH, COIEPKAIUX
KBaJpaTHbIE KOpPHHU; BBIPa’KaThb IIEPEMEHHBIE U3
reoOMEeTPHUECKUX U pU3UUEcKuX (hopmyi.
HcciaenoBarb ypaBHEHHE BHIA X
TOYHBIE U MPH- OJIMKEHHbIE KOPHU MTPU
a>0

a, HaXxOIHUTh




7. YpaBHeHHs ¢ OJHOM IEepeMEeHHOM
YpaBHEeHHE € OAHOM  TEPEMEHHOM.
Kopens ypaBHeHus. CBOKWCTBA YHCIOBBIX
paBeHCTB. PaBHOCWIIBHOCTD ypaBHEHUM.
UluneitHoe ypaBHeHue. PelieHue ypaBHe-
HUM, CBOASAIINXCS K JIMHSHHBIM.
KBanpatHoe  ypaBHenue. Hemnomnnbie
KBaJ- paTHble ypaBHeHus. Dopmyna
KOpHEH KBajJ- pPATHOIO  ypaBHEHUS.
Teopema Buera.

Pemienue ypaBHEHHI, CBOASIIMXCSA K
KBaJpaTHbIM. BukBanpaTHOE ypaBHEHHE.
[Tpumepsbl pelieHus: ypaBHEHUNM TpeThen
M YETBEPTOM CTENEHM Pa3JIOKCHHEM Ha
MHO- JKUTEJIN.
Pemenue
ypaBHE- HHIA.
Pemenne TEKCTOBBIX 3ajay ajredOpande-
CKHUM CIIOCOOOM

JIpOOHO-PALIMOHATIBHBIX

Pacno3HaBaTh JIMHEIHBIE U KBAaJpaTHbIC YPaBHEHHS,
LeJIbIe U IPOOHbBIE YpaBHEHHUSL.

PemiaTe nTuHEHHBIC, KBAJAPATHBIE YPABHEHUS, A TAKKe
YPaBHEHMsI, CBOJSILMECS K HHUM; pemaTb JIpoOHO-
palMOHAJIbHBIC YPABHEHUS.

HMccaenoBarhb KBaJ[paTHBIC ypaBHEHUS o
IMUCKPUMUHAHTY U K03 humenTam.
Pemiath  TEKCTOBBIE  3a/Jaud  AIreOpanyuecKUM

CIIOCOOOM: TEPEXOIUTH OT CIOBECHOH (hOPMYITHPOBKHU
YCIIOBUSL 33Jlauyd K aire0panyeckol MoJenHu IyTeM
COCTaBJICHUS] ypaBHEHHUS; peularb COCTaBIEHHOE
YpaBHEHUE; HHTEPIPEeTHPOBATDH PE3yJIbTaT

8. Cucrembl ypaBHeHUH

YpaBHEeHHE C  JBYM:
[IEPEMEHHBIMH.
UIuneitnoe YpaBHEHHUE c JIBYMSI

IICPECMCH-

OHpeIle.]IﬂTb, ABJLCTCA JIM IIapa 4YHUCCII PCHICHHUCM
HaHHOI'O YpaBHC-

HUA C ABYMA INEPEMEHHBIMU, NPUBOAUTL MPHUMEPLI
[PCIICHUS YPaBHC- HHIH C ABYMA ICPEMCHHBIMHU.




HbIMU. [IprMepsl peleHns ypaBHEHUN B
LIETIBIX YMCIIAX.
CucrteMa ypaBHEHHUI C JBYMSI MEpPEMEH-
HbIMH. PaBHOCHJIBHOCTb CUCTEM YypaBHE-
HUHN. Cucrema JIBYX JIMHEHHBIX
YPAaBHEHUN C JBYyMsl [€PEMEHHBIMU;
pEIICHUE TOJCTAHOBKOW M CIIOKEHUEM.
Pemenne cucreM IByX ypaBHEHMi, OJHO
M3 KOTOPBIX JIMHEWHOE, a APYroe BTOPOU
crenieHU. [Ipu- Mepbl pelieHus cucrem
HEJIMHEHHBIX YPAaBHEHUM.
Perienre TEKCTOBBIX 3ajlay ajnredpaunye-
CKHM CIIOCOOOM.
JlexapToBbl KOOpPAMHATHI Ha IJIOCKOCTH.
['pacdryeckas uHTEpHIpeTaLMsI YPaBHEHUS
C IByMSl IEPEMEHHBIMH.
['paduk TUHEHHOTO YpaBHEHHS C JIBYMs
MEepPEMEHHBIMH, YTJIOBOH Kod(duumeHt
MPSIMOM; YCJIOBHE NapaJljIeIbHOCTH Mps-
MBIX.
['paduku
YpaBHEHUH
OKpPYK- HOCTb).
['pacdmyeckas MHTEpHpETAlUs CHCTEMBI
ABHEHMI C IByMs IEPEMEHHBIMU

HEJIUHENHBIX
runepbona,

MPOCTEUIINX
(mapabomna,

Pematp 3a1a4n, anreOpandeckoil MOAEIbI0 KOTOPBIX
SIBJIICTCS] ypaB-

HEHUE C JBYMs IIEPEMEHHBIMH; HAXOAMThH IICIIbIC
peleHus myrem nepedopa.

Pemiate cucTeMbl JBYX YpaBHEHUH C JAByMs
[IEPEMEHHBIMY, YKa- 3aHHBIC B COJIEPIKAHUU.
PemiaTe  TEKCTOBbIE  3a7aud  aureOpandeckum
CII0COO0M: [EPEXOJUTH oT CJIIOBECHOM
(OopMyYIMPOBKH YCIOBHS 33/a4M K anredpandeckoi

MOJIEIM  IIyT€M COCTaBJIEHUSI CUCTEMBI
YpaBHECHUH; pemiaTh
COCTaBJICHHYIO CUCTEMY YpaBHEHUH;

MHTEPIPETUPOBATh pe3yibTar. CTPouTh rpaduxu
YPaBHEHUH C IBYMS [IE€PEMEHHBIMHU.
KoHcTpyupoBaTh >KBUBAJICHTHBIE PEUYEBbIC
BBICKA3bIBAaHUS C
MCIIOJIb30BaHUEM anredpanvdeckoro
FEOMETPUUYECKOTO S3BIKOB.
Pematb U Mcciae10BaTh YpaBHEHHS M CHUCTEMBI
YpaBHEHHH Ha OC- HOBE (PYHKIIMOHAJIBHO-
rpaduyecKux MnpeacTaBIeHUil ypaBHEHUN

u

9. HepaBencrBa
YuciioBble HEPaBEHCTBA M MX CBOWCTBA.
HepaBeHCTBO ¢ OJHOW NIEPEMEHHOM.
PaBHO- CHUIIBHOCTb HEPaBEHCTB.
JIuneiinble HEpaBEHCTBA
¢ onxHOH
[IEPEMEHHOM.
KBagpaTHble HEPABEHCTBA.
CrcTeMbl TMHEHHBIX HEPABEHCTB C OJTHOMN
[EPEMEHHOMN

DopMyIMPOBATH CBOWCTBA YHMCJIOBBIX HEPABEHCTB,
WILTIOCTPH-

POBaTh UX Ha KOOPAWHATHOM INpPSIMOM, A0KA3bIBATH
QIreOpanvecKu;

MPUMEHATb CBOMCTBA HEPABEHCTB IIPU PELICHUU
3azad.

Pacno3naBaTth JIMHEWHBIE u KBaJ[paTHBIE
HEpPaBEHCTBA.
Pemiare  JIMHEHHBIE  HEPABEHCTBA,  CUCTEMBI
NMIMHEMHBIX HepaBeHCTB. Pemars  KBagpaTHbIE
HEpaBEHCTBA Ha OCHOBE TrpaduyecKux TMpes-
CTaBJICHUH

10. 3aBHcHMOCTH MEKIAY BeJMYMHAMH

3aBHCHMOCTP  MEXIY  BEIHMYMHAMHU.
[IpencraBneHne 3aBUCUMOCTEH MeEXIy
BETMYMHAMU B BUJIE bopmyst.
Brraucnenus mo ¢popmynam.

[Tpsimast PONOPIMOHATIbHAS
BaBUCHUMOCTh:  3ajaHue  (opMyJioH,
KOX(QQHUIMEHT MpoIop- IHOHAIBHOCTH;
CBOMCTBA. [Tpumepsr psIMO

MPOMOPLUOHAIBHBIX 3aBUCUMOCTEH.
OOpaTHas NPONOpPIUOHATIbHAS 3aBUCHU-

MOCTb: 3a/laHue bopmynoii,
Kod(purmeHt oOpaTHOi
MPONOPIIMOHATLHOCTH; CBOWCTBA.
[Tpumepsr 00paTHBIX

[IPONOPLUOHAIBHBIX 3aBUCUMOCTEH.

CocTaBisiTh (HOPMYJIBI, BBIPAKAIONITNE 3aBUCUMOCTH
MEXTy Be- TUUMHAMHU, BBIYUCIATD 110 (hOpMYyIiaM.
Pacno3naBathb MPAMYIO u o0paTHyO
MPONOPIUOHAIBHBIEC 3aBUCU- MOCTH.

PemaTh TEKCTOBBIC 33/1a4X HA TIPSIMYIO U OOpaTHYIO
[pO- MOPIMOHAIBbHBIE 3aBUCUMOCTH (B TOM YHUCJE C
KOHTEKCTOM M3 CMEXHBIX TUCIUILINH, U3 PeaTbHON
PKH3HH)




Pemenue 3a1a4 Ha MPAMYIO
MPOIOPLIMO- HAJIBHOCTH M OOpPaTHYIO
MPONOPLUUOHAIIb-
HYIO 3aBUCUMOCTH

11. YncoBbie GyHKIMH BoluncisiTe  3HaueHHs ~ (QYHKIWH,  3aaHHBIX
[lousTne ynxumn. Ob6uacts |(hopmynamu (Ipu HEOO- XOAMMOCTH HCHOJIB30BATH
ONPE/CICHUST M MHOXECTBO 3HAYCHHUH [KaBKYISTOD); COCTABIATEH TAOIHIBI

(Gynkun. Crio- coObl 3ananus QYHKUUM. BHAYEHUM (QYHKIMIA.

['paduk QyHKIMU. Ctpourb 10 ToukamM rpaduku  QyHKIHH.
CaoiicTBa QyHKIMH, UX OTOOp@KEHUE HA (ONUCHLIBATL CBOICTBA (DYHKIMM HAa OCHOBE €€
rpaduKe: Bo3pacTaHHe M yObIBaHHUE rpaduyecKoro npeacTaBIeHusl.

yHK- MoaeaupoBaTh pealibHbIC 3aBUCUMOCTH (OpMYyIaMu
1 rpaduKaMu.




UM, HYIH (YHKIMH, COXpaHEHHE 3HAKA.

UreHne W  TOCTpPOCHHE  TpaduKOB
(yHKIHH. [Tpumepsl rpaduKoB
3aBHCUMOCTEH, oTpa- HKAFOTIUX
pearbHbIEe TPOIECCHI.

@DyHKIIUM, ONUCHIBAIOUINEC NPIMYI U
00OpaTHYIO IPOTIOPIIMOHATILHBIE
BaBUCUMO- CTH, UX IpaUKH.

Uluneiinas  ¢yHkiusa, ee rpaduk U

cBoiictBa. KBaaparuunas QyHkmus, ee
rpaduk 1 CBOMCTBA.

CrenieHHbIe (DYHKIUM C HaTypaJlbHBIMH
nmokaszaTesiMu 2 u 3, X rpaduku U CBOU-
crBa. I'paduxu QpyHKIMIA

UuTtaTh rpaduku peaibHbIX 3aBHCUMOCTEH.
Hcnoab30BaTh (QYHKIIMOHAIBHYIO CHMBOJIMKY IS
3amucu pa3- HOOOpa3HBIX (PAKTOB, CBSI3AHHBIX C
paccMaTpuBaeMbIMU  (YHKIHUSIMH, oOoraimias OIbIT
BBITIOJTHCHHUSI  3HAKOBO-CHUMBOJIMYECKUX  JICHCTBHIA.
CTpouMTh peueBbIe KOHCTPYKIIMU C HMCIIOJIb30BaHUEM
(YHKIIMOHAJIb- HOM TEPMUHOJIOTHH.

Ncnonb30BaTh  KOMIIBIOTEPHBIE MPOTpaMMbl IS
MOCTpOeHUs Tpa- GUKOB PYHKITUH, ISl UCCICTOBAHUS
MOJIOKEHUST Ha KOOPJAMHATHOW TUIOCKOCTH TPauKOB

b yHKIHIHA B 3aBUCUMOCTH oT 3HAYCHUH
KO3 PHUIIMEHTOB, BXOAAUINX B GOPMYITY.

Pacno3naBarb  BHABI  H3y4YaeMbIX  (DYHKIIHM.
Iloxa3piBaTh CXE€MaTU- YECKM IIOJIOKEHHE Ha

KOOP/JAMHATHOM IUIOCKOCTH TIpaMKOB HU3y4aeMbIX
byHKIUI B 3aBUCUMOCTHU oT 3HA4YCHUI
KO>((UIIMEHTOB, BXOIAIINX B (DOPMYIIBL.

Ctpouth Tpaduku n3ydaeMbiX (YHKIHA; ONMUCHIBATH)
X CBOICTBA

12. YwucjoBble MOCJI€I0BATEIbHOCTH.
ApudmMernyeckasi U reoMeTpuyecKasi
Mporpeccuu.

[loHsiTHE YMCIIOBOM MOCIEAOBATEIBHO-
CTH. 3aJaHue  IOCJIEeI0BATEILHOCTH
peKyp- pEHTHOHU ¢bopmyoi U
(hopmysoit n-To WieHa.

ApudmeTnueckas U TreoMeTpudecKas
nporpeccuu. dopmynsl n-ro  uieHa
apuMeTHUYeCKO U TEeOMETPUUYECKOM

[pO- TPECCHM, CYMMBI IEPBBIX II
YJICHOB.
MN3o0paxkenune YJICHOB

apuMeTHYecKol U TeOMEeTPUYECKOi
MPOrpecCUi TOYKAMU KOOPJIWHATHOMN

TMJIOCKOCTH. JInHeHHbIN "
OKCIOHEHIHAIBHBIA  pocT. CIOXKHBIE
[pO- LIEHTHI

IIpuMeHsITH WHICKCHBIE OOO3HAYCHHUS, CTPOUTH
peUcBbIC  BBICKA3bIBAaHHS  C  HCIOJIb30BAHUEM
TCPMHHOJIOIUH, CBSI3aHHOU C IIOHATHUEM
MOCJICI0OBATEIIBHOCTH.

BbIuncasTh WICHB TIOCICI0BATEIIEHOCTEH, 3aIaHHBIX
dbopMynoii T- TO WI€Ha WU PEKypPEHTHOM
(hopMyIIOii.

YcraHaBJIMBATBh 3aKOHOMEPHOCTb B ITOCTPOCHUHU
MOC/IeA0BAaTENbHO- CTH, €CIU M3BECTHBbl IIEpBbIE
HECKOJIBKO €€ YJICHOB.

M300paxkaTh WIEHBl MOCIEI0BATEIBHOCTH TOYKaMHU
Ha KO- OpJAMHATHON TUIOCKOCTH.

Pacno3HaBaTh apupMETHUYECKYIO U T€OMETPUUYECKYIO
MPOrPECCUU MPHU Pa3HBIX CIIOCO0aX 3a/laHusl.
BbIBOIMTBH Ha OCHOBE JOKAa3aTENbHBIX PACCYKIECHUN
dbopmynel  00miero ujgeHa apuPMETHUYECKON WU
FEOMETPUUYECKOM TPOTrpeECCUi, CYMMBI TIEPBBIX JI
WIEHOB apu(MeTH4YecKo U TIeOMETPHUYEcKOM Mpo-
rpeccuil; pemiaTb 3ajadd C MCIOJB30BAaHMEM JTHUX
bopmy.

PaccmaTpuBaTh IpUMEpbl U3 pEATbHOM JKU3HU,
WJUTIOCTPUPYIOIIME H3MEHEHHE B apupMeTHUeCKON

porpeccud, B TEOMETPHUYECKOM  MpOrpeccHw;
n300pakaTh COOTBETCTBYIOIIIE  3aBUCHUMOCTH
rpauyuecKy.

Pemathb 3aaa4Mi Ha CJIOXKHBIC IMPOLCHTEI, B TOM YUCJIC
3aga4du M3 peaﬂLHOﬁ MMPAKTUKN (C HUCIIOJIB30BaAHHUECM

KAJIbKYJIATOPA)




13. OnucaTeabHasA CTATHCTHKA
[IpencraBieHre JaHHBIX B BHJE TaOIUII,
nuarpamm, rpauKoB. Crnyuaiinas
M3MEHUYNBOCTh. CTaTUCTUYECKUE
XapaKTePUCTUKN Ha0oOpa MaHHBIX: Cpe-

N3Baexkath uHOpMaIuio U3 TAOIUIl U JHUATPAMM,
BBINOJHATL BBLIYKUCICHUS 110 TaOJIMYHBIM JaHHBIM.

OnpenenassiTb 1[0 JgUarpaMMaM  HawOOJNbIIME |
HAUMEHBIIINE JaHHBIC, CPABHMBATH BEIIMYNHBIL.
IlpeacraBasaTs wuHbOpPMAMIO B BHAE TaOJWII,

HEE apu(hMeTHIECKOE, MEJIMaHa, \cToa0YaThIX U KPYro- BBIX JUArpaMM, B TOM YHCIE C

HauOO0JIb- II€E U HAMMEHBILIEE 3HAYEHHS, [IOMOLIBLKD KOMIIBIOTEPHBIX mporpamMM. IlpuBoguTh

pa3max. MpPUMEpPbI YUCIIOBBIX JAHHBIX (IIeHa, POCT, BpeMs Ha

[MpencraBicHme 0 BBIOOPDOYHOM |1OpOry H T. [ ) , HAXOAUTh CpeIHee

MCCIieI0Ba- HUU apupMeTHIecKoe, pa3Max YH- CIIOBBIX HAOOPOB.
IIpuBoauTHL coJiepKaTesbHble IpUMEPbI
MCTIOJIb30BAHUSl CPEAHMX JJIsl ONUCAHMs JaHHBIX
(YpoBeHb BOJIBI B BOZIOEME, CLIOPTUBHBIE
MoKa3aTeia, ONpeleNieHHue TPaHul] KIUMAaTHYECKUX|
30H)

14. Cayuaiinble coObITHSI HIpoBoAUTE CllydaiiHbIE DKCIIEPUMEHTBI, B TOM YHUCIIE

BEPOSATHOCTD C IIOMOUIPIO  KOMIIBFOTEPHOTO  MOJCIIMPOBAHUS,
MHTEPIPETUPOBATH UX PE3YJIb- TATHI.

[louatne o cinydaliHOM ONBITE M BLiygcasiTh  9acTOTy  CIYYailHOTO  COOBITHS;

CIly4ailHOM COOBITHH. Hacrora |oy1epupate BEPOSTHOCTh C IOMOIIBIO YacTOTHI,

ciydaiiHOro coObITus. CTaTUCTHUYECKUI [10JIy4eHHOMN OIIBITHBIM IIyTEM.

[MOAXOA K MOHA- THIO BCPOATHOCTH. PemnaTh 3aJa4yd  HAa HAXOXKIACHUE BEPOSITHOCTEU

BepositHOCTH TpOTH- COOBITHIA.

BOITOJIOXKHBIX COOBITHH. JIOCTOBEpHBIC U




HEBO3MOJKHBIE COOBITHSA. PaBHOBO3-
MOKHOCTb COOBITHIA.

Knaccuueckoe omnpeneneHue
BEPOATHOCTH

I[IpoBoaANTH CiTydaiiHbIE YKCIIEPUMEHTHI,
B TOM YHCJIE C TIOMOIIBIO
KOMITHIOTEPHOTO MOJIETTUPOBAHMS,
MHTEPHPETUPOBATH UX PE3YJIbTATHI.
BbIYUCAATH YaCTOTY CIIy- YailHOTO
COOBITHST; OIIEHUBATH BEPOSTHOCTH C
[MOMOIIIbIO YaCTOTHI, MOTYYEHHOMN
ONBITHBIM ITyTEM.

PemnaTn 3amaun Ha

HAXO0XJECHUE BEPOSITHOCTEN
COOBITH.

15. D1eMeHTHI KOMOMHATOPUKH
Perienne KOMOMHATOPHBIX 3a1a4
nepedopoM BapuaHTOB.
KomOnHaTOpHOE ITPaBUIIO
yMHOKeHHUs1. [IepecTaHOBKY 1
(bakTopua.

BbINoJHATH 11epe0op BCeX BO3MOXKHBIX BAPUAHTOB
TSI TIepecueTa

00BEKTOB WA KOMOMHALMA.

I[IpuMeHSITH TPaBUIO0 KOMOMHATOPHOTO YMHOKCHUS
TSI pEIICHHUS 3a/1a4 Ha HAXO0XICHHUE YKCIa O0BEKTOB
VT KOMOWHAITMH (aroHaJld MHOTOYTOJTbHUKA,
PYKOIIOXATHsI, YUCIIO KOJIOB, MU(POB, APOJICH U T.
m. ).

Pacmo3HaBaTh 3a/1a4d Ha ONPE/ICIICHUE YHCIIa
MEPECTaHOBOK M BBITIOJIHATH COOTBETCTBYIOIIHE
BBLIYHCIIEHHS.

Pemiath 337241 Ha BRIYUCIICHUE BEPOSTHOCTH C
PUMEHEHUEM KOM- OWHATOPUKHU

16. MHokecTBa. IJI€MEHTHI
JIOTHMKH.

MHOeCTBO, JIEMEHT MHOKECTBA.
3aaHre MHOXKECTB MEPEUUCICHUEM
DIIEMEHTOB, XapPaKTEPUCTUIECKIM
cBoiicT- BoM. CTaHgapTHbIE 0003HAUEHUS
YHCIOBBIX MHOXKeECTB. [TycToe
MHOKECTBO ¥ €r0 0003HAUYCHHE.
[MoamuO)ecTBO. OOBEAMHE- HUE U
repecevYeHre MHOXKECTB, Pa3HOCTh
MHO>KECTB.
MnmrocTpaliist OTHOIICHUH MEKIy MHO-
PKECTBAMHU C TTIOMOIIBIO HarpaMm
Olinepa
— Benna.
[ToHsATHST O PABHOCHWJIBHOCTH, CIEJOBa-
HUW, YIOTpeOJIeHHe JOTHYECKUX CBI30K
€CJIH TO, 8 MOM U MOJILKO MOM CJly-
uae. Jlorndeckue CBSA3KU U, UIU

IIpuBOAMTH TpPUMEpPHl KOHEYHBIX M OECKOHEYHBIX
MHOecTB. Haxo-

MUTh OOBEIMHEHHE M MEepeceYeHUe MHOMKECTB.
IIpuBOANTH IPUMEPHI HECIOXKHBIX KIaCCUPUKALUHA.
Hcnoab3oBath TEOPETUKO-MHOKECTBEHHYO
CUMBOJINKY M S3bIK IIPHM DPELIEHUM 3a1ad B XOJE
M3YYECHUS Pa3InYHbIX Pa3eioB Kypca.
NiuiiocTpupoBaTh  MAaTeMaTUYECKUE TIOHATHS U
yTBEpXKACHUs  npu-  Mepamu.  HMcemoab3oBath
[IpUMEpPHI U KOHTPIIPUMEPEI B apI'yMEH- TallUU.
KoncTpyupoBaTh MaTeMaTUUYECKUE TNPEIJIOKEHUS C
MOMOILBIO CBSI30K eciu mo, 6 mom U MoOJbKO MOM
cyduae, JTOTHYECKUX CBSI3OK U, UlU

IloBTOpEHUE




I'eomerpus

7-9 knaccesl (204 )

OcHOBHOE CoAepKaHMeE 110 TeMaM

XapakTepucTHKA OCHOBHBIX BH/10B
nesATeIbHOCTH

Y4eHHMKa (Ha ypOBHe Y4eOHbIX
merdcTBHIA)

1. [IpsaMbIe U yribl 24y

Touka, npsmMasi, INOCKOCTh. OTPE30K, JTyd. YTOIL
[IpsiMoOii yroJi, OCTpBIi U TYMOM YTJibl, pa3BePHYTHIN
yroi. BeprukanbpHble U cMeKHBIE yIibl. buccekrpuca
yIjia 1 ee cBoMcTBO. CBOMCTBA YTJIOB C
MapauieIbHBIMU U NEPICHIUKYISIPHBIMU CTOPOHAMM.
B3auMHOE pacnoaoKeHue NpsMbIX Ha MIIOCKOCTH:
MapajuleJIbHbIE U IEPECEKAIOIINECS IPSIMbIE.
[lepnenaukynspHble npsiMbie. Teopemsbl 0
MapajuIeIbHOCTU U NEPIEHANKYISIPHOCTH IPSIMBbIX.
[lepneHUKyIsp U HAKJIOHHAS K IPSIMOU.
CepeaMHHBIN NEPIEHAUKYJISAP K OTPE3KY.
['eomeTpuyeckoe mecto Touek. Meron
reOMEeTPHUUECKUX MeCT ToueK. CBOWCTBA OMCCEKTPHUCHI
YTJIa ¥ CEPEIMHHOTO MEPIEHIUKYISIpa K OTPE3KY.

@opmMyJMpOBaTL M /10Ka3bIBATh
TEOPEMBI,  BBIPAKAIOIIME  CBOMCTBA
BEPTUKAJIBHBIX W CMEXHBIX YIJIOB,
CBOMCTBA U MPHU3HAKU I1apAJUICIBHBIX
PSMBIX, 0 €IMHCTBEHHOCTH
NEPIEHANKYJIAPAa K NPSIMOM, CBOMCTBE
NEPIICHIUKYIIApa U HAKJIOHHOM,
CBOMCTBaX  OWMCCEKTPUCHl  yriia U
CEPEIMHHOIO  INEPHEHAUKYIIpa K
OTPE3KY.

Pemiate 3a1a4M Ha  I[IOCTPOCHME,
NTOKa3aTeIIbCTBO u BBIYMCIICHHUSL.
Bb1aensaTe B yCI0BUM 331a4 YCIIOBUE U

BakitoueHne. Onupasch Ha yCIOBUE

3aayw, MIPOBONTH
HEO0OXONMBIE
J0Ka3aTebHbIE

[pacCyXICHHUS. CormocTaBmsiTh

HOJ'Iy‘ICHHBIfI pe3yiapTaT € YCIOBHUEM
sagadn.




2. TpeyroibHukH 50u

TpeyronbHuku. IIpsMoyrosbHbIe, OCTPOYTOJIBHBIE U
TYIOYTOJIBHBIE TPEYrOJbHUKU. BeicoTa, Mennana,
OuCceKTprca, CpeAHsis IMHUS TPeyroyibHUKa. PaBHO-
OepeHHbIE 1 PABHOCTOPOHHUE TPEYTOJbHUKY;
CBOICTBA U IPU3HAKU PABHOOEIPEHHOIO

TpeyrojbHUKA.
[Tpu3Haku paBeHCTBA TPeyroiabHUKOB. [Ipu3Haku pa-
BEHCTBA MPSIMOYTOJIBHBIX TPEYroJIbHUKOB.

HepaBeHnctBo TpeyroibHUKa. COOTHOIICHUS MEXKTY
CTOPOHAMHU U yTia- MH TpeyroibHuka. CymMMa yrioB
TpEyroJibHMKa. BHeEIIHWE yIiibl  TpeyrojbHUKa,
TeopeMa O BHEIIHEM yrie TpeyrojbHuka. Teopema
Daneca. [lomobue TpeyroabHu- KOB; KOA(h(GUIUEHT
nonoous. [Ipu3Haku momo0us TPEYTOJIBHUKOB.
Teopema Iludaropa. Cunyc, KOCUHYC, TaHT€HC, KO-
TaHTCHC OCTpPOTO yria MPSIMOYTOJILHOTO
TpeyroyibHUKa U yraoB oT 0 no 180°; nmpuBenenue k
ocTpomy  yriy. Peme- HHe — IPAMOYTONBHBIX
TpeyroibHUKOB. (OCHOBHOE TPHUTOHOMETPHYECKOE

TOXIECTBO.

@®opMynbl, CBA3BIBAIOIINE
CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC OJHOTO M TOTO
ke yria. PemieHue TpeyrojibHHKOB: TEO- pema
KOCHHYCOB M T€OpEMa CUHYCOB.
3ameuaTeNbHbIE  TOYKH  TPEYrOJIbHHKA:  TOYKH
MepeceueHUs CepeIMHHBIX TIEPIICHTUKYIISIPOB,
OHCCEKTpHUC, MEJINaH, BBICOT U UX MPOIOIKEHUI

DopMyJIHPOBATHL OIIPEACICHUS
[IPSIMOYTOJIBHOT'O, OCTPOYTOJIbHOTO,
TYIOYrOJbHOI'0, pABHOOEIPEHHOTO,
[PABHOCTOPOHHETO TPEYTOJIbHUKOB;
BBICOTBI, MEIMAHbl, OUCCEKTPUCHI,
CPEIHEU JIMHUU TPEYrOJIbHUKA;
pacno3HaBaTh U H300paKaTh UX Ha
YEpTE)Kax U PUCYHKAX.

DopMyJIHpPOBaTH orpezeneHue
OO0BbSICHATL U WUIKOCTPUPOBATH
HEPaBEHCTBO Tpe- YrOJIbHUKA.
@opMyIUpoBaTH U [10Ka3bIBaTh
TEOpeMbl O CBOMCTBaX U MpPU3HAKAX
[paBHOOEPEHHOT O TPEYTroJbHUKA,

COOTHOILUEHUSX MEXJy CTOPOHAMU U
yraaMu TpEeYroJIbHUKa, CyMMeE YIJIOB

TPEYroJIbHUKA, BHEIIIHEM yrie
TpEyroJibHUKAa, O CpeaHedl  JMHUHU
TPEYroJbHUKA.

DopMyIMPOBATH

OIpeAeIIcHUE MOA00HBIX
TPEyroJIbHUKOB.

@dopmyspoBaTh U J0Ka3bIBaTh
TeopeMbl O TMpHU3HAKaX  moao0us
TpEyroJIbHUKOB, Teopemy Paneca.
@opMyJIMpOBaTh  ONpPENCIICHUA U

WIIOCTPUPOBATH TOHATHA CHHYCA,
KOCHHYyCa, TaHI'€HCa U KOTaHTeHca
0CTPOro yriaa IPSIMOYTOJIBHOTO
TpeyrojiibHuka. BbIBOAMTBH (HopMyIbl,
BBIPAYXKAIOIINE byHKIIIHN yria
NPSMOYTOJIBHOTO TPEYrojbHHUKA Yepes
ero cropoHel. PopMyJaupoBaTHL U
moxka3biBaTh Teopemy [Iudaropa.
Ddopmy.upoBaTh OIpeIeJIeHUs
CHHYCa, KOCHHYCA, TaHTeHCa,
KoTaHreHca yrios ot 0 1o 180°.
BoiBoauts (OpMYIBI, BBIpAKAFOIINE
¢yakuun yrmoB ot 0 nmo 180° uepes
(O YHKIIUU OCTPBIX YIJIOB.

DopmyMpoBaTL U Pa3bACHATH
OCHOBHOE TPUTOHOMETPUIECKOE
ToxxmecTBo. Ilo 3HaYeHHUAM

OJTHOU TPUTOHOMETPUYECKOH]

byHKIIMM  yria




BbIYUCJIATH 3Ha4YCHUA APYyTrux
TPUT'OHOMETPHUYCCKUX

(YHKIHIA 3TOTO yria.

@opmyJMpoBaTh U J0Ka3bIBaTh
TEOPEMbI CHHYCOB U KOCHHYCOB.
@opmyaupoBaTh U [10Ka3bIBaTh
TEOpEeMbl O TOYKaxX IepPeceYCHUs

CEepPEANHHBIX HEPIEHANKYIIIPOB,
6I/ICC€KTpI/IC, MCAHAaH, BBICOT HJIIM HX
[IPOIOJKEHUM.

HcciaenoBarbh CBOMCTBA TPEYroJbHUKA
C IOMOIIBI0 KOMIIBIOTEPHBIX IIPOIPaMM.
Pemarhb 3aaun Ha NOCTPOEHUE,
TOKa3aTeNNbCTBO U BBIYMCIICHUS.
BoiiensiTh B yCIIOBUY 337a4dl yCIOBHUE
1 3aKJIFOUEHUE.

MopeupoBaTh yCIOBUE 3a/1a4H C
MOMOUIBIO YEPTEIKA UM PUCYHKA,
MPOBOIUTD JIONIOJHUTENIbHBIE
[IOCTPOCHHUS B XOJI€ PELICHMUS.
OHI/IpaﬂCI) Ha JaHHBIC YCJIOBUA 3a1a4H,
MPOBOAMTHL HEOOXOIUMbIE
[PaCCyKICHHUs.

NHTEepnipeTHPOBATH

MOJIyYEHHBIH pe3yJIbTaT U
COIOCTABJISITh €r0 C YCIOBUEM

3aJ1a4n

3. UeThIPEXYroIbHUKH 104
UYetslpexyronapHuk. [lapamienorpamMm, ero
CBOICTBa U pu3HaKku. I IpAMoyroapHuK, KBaapar,
poMO, ux cBoiicTBa U mpusHaku. Tpanerus,
CpeIHsIsl TMHUA Tpanelun; paBHOOepeHHas
Tparnenus

dopmMyIMpOBaTH OnpeeIeHUs
MmapajiejorpaMmma,  IpsIMOYTOJIbHHUKA,
KBajpaTa, poM0Oa, Tparennu,
PaBHOOEIPEHHOW U MPSAMOYTOJIbHON
Tpamnenyu, CpeaHed JIMHUHM Tpareluu;
pacno3HaBaTh U HM300paxaTb HX Ha
YepTekKax U pUCYHKaX.
DopmMyIMPOBATH U I0Ka3bIBATh
TEOPEMBI O CBOMCTBAX M MPU3HAKAX
napajuiejorpaMmma, IpsiMoyroJibHUKa,
KBajpara, poMOa, Tparemnu.
HccaenoBarb CBOMCTBA
METHIPEXYTOJIHBHUKOB C TTOMO- IO
KOMITbIOTEPHBIX ITPOTPAMM.

Pemiats 3a7aum Ha  MOCTPOEHHUE,
ITOKa3aTelIbCTBO u BBIYHCIICHUS.
MopaeanpoBaTh YCIOBHE 3aJa4d  C
MOMOIIbI0  4YepTeXa WIM PHUCYHKA,
MPOBOJAUTH JOTIOJTHUTETHHBIC
[NOCTPOEHHUS B XOJI€ PELICHMUS.
BoigensaTh Ha yepTexe KOHOUTYpaLnH,
He- 00XOAMMBIE JUIsl  MPOBENCHUS
000CHOBAaHMW  JIOTUYECKMX  IIAroB
[peLIEHNS.

NHTepnpeTupoBaTh MOJTy4YECHHBIN

PE3yJbTaT MW COIOCTABJIATH €ro C




YCIIOBUEM 3ada4yun

4. MHOTOYroJIbHUKH 4y

MHOFOerJII)HI/IKI/I. BLIHYKJILIC MHOT'OYT'OJIbHUKH.
CyMMa yIJIOB BBIITYKJIOTO MHOIOYTOJIbHHKA.
HpaBI/IJII)HI)IG MHOT'OYT'OJIbHUKH

PacnosHaBaTh MHOTOYTOJIbHUKH,

(popmympoBarhb

oIpeieneHue u NPUBOIUTH

DopMyJIMPOBATH U 10KA3bIBATH

TEOpPEMY O CYMME YTIJIOB BBIITYKJIOTO

MHOTOYTI'OJIbHUKA.

HccaenoBarb,  CBOMCTBa
MHOTOYT'OJIbHUKOB

Pemath 3a7aun Ha 10Ka3aTeIbCTBO U

BbIurciIcHUs. MoaenupoBaTs

NHTepnperupoBaTh MOJY4YCHHBIN

COMMOCTABJIATE €TI0 C YCIIOBUEM 3aaa4un

YCJIOBUE 3aga4yu C

pesyiapTar |

5. OkpyskHOCTb M Kpyr 16y

OxpykHOCTb U KpyT. Llentp, paguyc, nuamerp. dyra,
xopaa. Cektop, cermeHT. LleHTpanbHbIii, BOMCaHHBIN
YTOJ1, BEJIMYMHA BIMCAHHOTO yruia. B3anMmHoe
pacroso- )KeHNE IPSIMOM U OKPYKHOCTH, ABYX
OKPY>KHOCTEH.

MdopMyJIMPOBAThH OINPE/IEICHUS
MOHSITUH, CBSA3aHHBIX
C OKPY’KHOCTBIO, LIECHTPAJIIBHOTO U
BIIMCAHHOTO YIJIOB, CEKYILEH U
KacaTelIbHON K OKPYKHOCTH, YIJIOB,
CBSI3aHHBIX C OKPYKHOCTBIO.
@opMyJIMpOBaTh U JA0KA3bIBATH
TEOPEMBI

(0)




KacartenbHast ¥ cexylas K OKpyKHOCTH, UX CBOMCTBA.
BrincaHHble ¥ ONMCAHHBIE MHOTOYTOJbHUKH. OKpyX-
HOCTb, BIIMCaHHasi B TPEYTrOJIbHUK, U OKPYKHOCTb,
OIH- CAaHHAs OKOJIO TPEYTOJIbHUKA.

BrricaHHbIE U OIIMCAHHBIE OKPYKHOCTH ITPaBUIIBHOIO
MHOIOYToJIbHUKA. POPMYIIbI ISl BBIYMCIICHUS
CTOPOHBI IPAaBUIILHOTO MHOTOYT'OJIbHUKA; pajnyca
OKpPY’KHOCTH, BIIUCAHHOM B NPaBUJIbHBIN
MHOTOYTI'OJIbHUK, Painyca OKPYKHOCTH, OIIMCAHHOU
OKOJIO IIPaBUJIBHOTO MHOTOYTOJIbHUKA

BIIMCAHHBIX YTIIaX, YTIaX, CBSI3aHHBIX C
OKPYX-
HOCTBIO.

N300paxkath, pacnmo3HaBaTb U

ONMUCHIBATH
B3aUMHOE PACIIOIOKEHUE MPSIMOU U
okpyxHocTH. U300pakats u
(popmyMpoBaTh ONpeEICHUS BIIK-
CaHHBIX U  ONHMCAHHBIX
MHOT'OYTOJIbHUKOB
OKPY’KHOCTH, BIINCAHHOM B
TPEYTrOJIbHUK, U OKPYKHOCTH,
OIMCAaHHOM OKOJIO TPEYTOJIbHUKA.
MdopmMyMpPOBATh U I0KA3bIBATh
TEOPEMbI O BIUCAHHON U
OIIMCAaHHOM OKPYKHOCTSAX Tpe-
YTOJIbHUKA U MHOTOYT'OJIbHUKA.
HccienoBarb CBOMCTBA
KOH(UTYpalnii, CBA3aHHBIX C
OKPYHOCTBIO, C TIOMOIIIbIO
KOMITbIOTEPHBIX ITPOTPAMM.
Pemiath 3aauun  Ha  TOCTPOCHHE,
ITOKa3aTeJIbCTBO U BHIYMCIICHHUS.
MopenupoBaTb YCIOBHE 3aJaud ¢
MMOMOILBI0 Yep- TeXa WIH PHUCYHKa,
NPOBOAUTHL  JOMOJHUTEIbHBIE  TIO-
CTPOEHHUSI B XOJI€ PEILICHUS.
BoiaeasiTh Ha yepTexe KOHPUTYpaIIH,

HE00X0IMMbIe JUTS IIPOBEJICHUS
00OCHOBAaHMH JI0- THYECKHUX IIIaroB
peLeHus.

NurepnpernpoBarb MTOJIYYEHHBIN

pe3yabTaT U
CONOCTABJISITH €r0 C YCIIOBUEM 3aJaul

6. 'eomeTpuyeckne npeodpasoBanus Su

[Toustue o paBeHcTBe Quryp. IloHATHE NBUKEHHUS:
OCEBasd W LCHTpaJIbHAasA CHUMMCETPHH, l'[apaJ'IJ'IeJ'IBHBIfI
nepe- HOC, MoBopoT. IlonsaTue o momoOuum Guryp u
COMOTCTUN

OO0BSICHATL U HWIIOCTPHPOBATH
MOHSTHS paBEHCTBA

¢buryp, nonodus. CTpoUTh paBHBIE U
CUMMETpUYHbIE (UTYpPBI, BBINOJIHATH
MapajyIeIbHbIN IEPEHOC U ITOBOPOT.
HccaenoBarb CBONCTBA JBUKEHUM C
MOMOIIbIO0 KOMIIBIOTEPHBIX TPOTPAMM.
BbINOJHATHL IPOEKTHI 110 TEMAM
reoMeTpHUECKUX Mpeodpa3oBaHuil Ha
MJIOCKOCTH

7. IlocTpoeHus C MOMOIIbI0O HUPKYJIA ¥ JTUHEHKH
12y

[TocTpoeHns ¢ TOMOIIBIO IUPKYIIS U TMHEUKH.
(OCHOB- HBIE 3a/1a4M HAa IOCTPOCHHUE: JCIIEHUE OTPE3KA
10110J1aM; IOCTPOEHHE YTIila, PABHOTO JaHHOMY;
[IOCTPOCHHUE TPE- YTOJIbHUKA IO TPEM CTOPOHAM;
[IOCTPOEHUE NEPIIEHINKY- JIsIpa K MIPSIMOI;
MOCTPOCHHUE OMCCEKTPUCHI YIJIa; AeJICHUE OTpe3Ka Ha
1 paBHBIX 4aCTEH.

Pemath 3a7aun Ha TIOCTPOEHHUE C
MOMOUIBIO IUPKYJIS U JINHEHKH.
Haxoauth ycioBHsS CyIIeCTBOBaHUS
pEIIECHNs,  BBINOJHATH  I[OCTPOECHHE
TOYEK, HEOOXOIUMBIX JJIsl TIOCTPOCHUS
MCKOMOH (purypsl.
/loka3biBaTh, 4TO
burypa  yIoBIETBOpSET
3ajaun (ompeneasiTh
YKMCJI0 PELIEHUN 3aJadd IpH KaXA0M

MOCTPOEHHAA
YCIIOBUSIM




BO3MOYKHOM BBIOOPE TAHHBIX )

8. U3mepeHne reoMeTpUYEeCKUX BeJIMYHH
24u

/lnmuna orpeska. Jlnuna tomanon. llepumerp MHOrO-
YTOJIbHUKA.

PaccrositHue oT ToukH 10 npsaMou. PaccTosiHue Mexay
MapasuieIbHBIMU MPSIMBIMH.

/mMHa OKpYXHOCTH, YKCIIO JI; JJIMHA TYTH
OKpYKXHOCTH. [ pamycHas mepa yria, COOTBETCTBUE
MEK]1y BEJIMYMHON LIEHTPAIIBHOTO YIJIa U IJIMHOW TyTH

OKPY’KHOCTH.

[lonsTue IIJIOIAU IIJIOCKUX buryp.
PaBHOCOCTaBNICHHBIE W PaBHOBENMKHE  (DUTYPHI.
[ Inomans IIPSIMOYTOJIBHUKA. [Tnomann

napajuiejorpaMmma, TpeyrojbHUKA U Tpareluu
(ocHOBHBIE Qopmyibl). DOPMYIIBI, BEIPAKAIOIIHEC
[Ionia b TPEYrojabHUKA Yepe3 JBE CTOPOHBI U Yroil
MeX-

OO0BSICHATL U WJIIOCTPHPOBATDH
[OHSTHE

repuMeTpa MHOTOYTOJIbHUKA.
DdopMyJIMpOBaTH onpezaeneHus

[PACCTOSHUSL MEXAY TOYKaMH, OT TOYKH
IO TIPSAMOM, MEXIy Tapai- JICIbHBIMU
MPSIMBIMU.
DopMyIMpPOBATH
CBOIICTBa JJIMHBI,
yria, IIoIaan.
@DopMyJIMPOBATH COOTBETCTBUE MEKTY
BEJTMYUHOMN LIEHTPAIIBHOTO YIJia U
IUTHHOM JTyTHU OKPYKHOCTH.
O0BSICHATL U

WLTIOCTPUPOBATH
BoiBoauTh (GOPMYIIBI TIIOMIAACH
MPSIMOYTOJIBHHKA,
napajuiesiorpaMma, TpeyrojabHUKa 1
Tpamneluyu, a Takxke Gopmyiy,
BEIPXKAIONIYIO TUIONIAb TPEYTOJIb-

u 00LACHATEL
rpagyCcHOl  Mepbl




Ty HUMH, Yepe3 IepUMeTp U paguyc BIUCAHHOM
OKpYX-

HocTH; (hopmyna ['epona. [Tnomans MHOrOyroasHHKA.

[Lnomans kpyra u iomans cexkropa. CooTHOImIEHNE

MEXy TUIOINAASIMUA TOJOOHBIX (pUryp

HUKA 4epe3 JIBE CTOPOHBI U YIOJ MEXIY]
HUMH, JUIUHY

OKPYKHOCTH, TUIOLIaAb Kpyra.
Haxoautp mniomaab MHOTOYrojJbHUKA

pasOueHueM Ha  TPEYroJbHUKUH U
YEeTHIPEXyTOJbHUKH.

O0BSICHATL Y WLIIOCTPUPOBATH
OTHOIICHWE  IUIOMAJed  TMOJOOHBIX
buryp.

Pemats 3a7auM  Ha  BBIYMCIICHHE

NMTMHENHBIX BEJIWYUH, TPaAyCHOU MEpPHI
yria W IUIOIIAJEN  TpeyroJIbHUKOB,
YEeTHIPEXyTrOJIbHUKOB u
MHOTOYT'OJIbHUKOB, JUTHHBI OKPY>KHOCTH
M Tuiomanu  kpyra. Onupasch Ha
TAaHHBIC YCIIOBHS 33Ja4d, HAXOAUTh
BO3MO>KHOCTH MPUMEHEHUS
HEe0OX0IUMBIX (OpMyJl, IPeoOpa3OBbI-
BaTh (HOPMYIIBIL.

Hcnoan3oBathb bopMyITBI JUTSt
000CHOBaHUS JIOKa- 3aTeNIbHBIX
[PACCyKJIEHUH B XOJ€ PELICHUS.
NHTEepnipeTHPOBATH MIOJIy4YECHHBIH]

pPE3YyIbTaT U
CONMOCTABJIATD CI'0 C YCJIOBHMEM 3aJJa49n

0. Koopaunatbl 10y

JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTU. Y paBHEHUE
npsimoii. Koopaunate! cepenunbl otpeska. Gopmyna
pac- CTOSAHUS Me>1<z[y JABYMsI TOYKaMH IIJIOCKOCTH.
'YpaBHEHHE OKPYKHOCTH

OO0BSICHATL U MJIJIIOCTPUPOBATH
MOHSITHE JIeKapTOBO CUCTEMBI
KOOpJMHAT.

BbIiBoAMTH U MCNOIB30BaTh (OPMYJIbI
KOOpJAUHAT CepeIHbI OTpe3Ka,
pacCTOSIHUSL MEXIy JABYMS TOYKaMU
[JIOCKOCTH, YpaBHEHHsA MpsAMOM U
OKPYXHO- CTH.

BbINOJHATL  MPOEKTHI IO  TeMaM

HCITIOJIb30BAHHA KOOPAWHATHOI'O METOAA
[Mpu pCHICHUHA 3aJia4 Ha
BBIYHMCJICHHUA U JOKA3aTCIILCTBA

10. Bektopbl  I4u

BekTop. KoopanHatsl BeKTOpa Ha IIOCKOCTH. [{nnHa
(Mozynb) BeKTOpa. PaBeHCTBO BEKTOPOB. YTOJI MEXKIY
BekTOpaMu. Orepanuy HaJl BEKTOPaMU: YMHOKEHHE
BEKTOpA Ha YKCIIO, CII0XKEHUE, CKAISIPHOE
[IPOU3BEICHUE

DopMyIHPOBATH ONPEICTICHUS U
VILTIOCTPUPOBATh
IOHSATHUSA BCKTOpa, OJIMHBI

(Monynsi) BekTopa,
KOJUIMHCAPHBIX BEKTOPOB, PaBHBIX
BEKTOPOB.
BbruncasaTs JUIMHY U KOOPAUHATHI
BEKTOPA.
HaxoauThb yroyi Mexay BEKTOpaMH.
BbINOJHATH Onepanuy HaJl BEKTOPaMHU.
BbINOJHATHL IPOEKTHI 110 TEMAM
VICTIOJIb30BaHUS
BEKTOPHOI'O METO/1a IIPU PELICHUH 3a/1a4
Ha BbI- YMCICHUS U JI0KA3aTeJIbCTBA

11 . AkcHOMBI IVIAHUMETPHUH 2y




12. HayaabHBIE CBeleHUSA
3 cTepeomeTpun  8u

13. IloBTOpenne 22y




Onucanue y4e0HO-MeTOAMYECKOI0 U MATEPUATBHO-TEXHUYECKOI0 o0ecrneyeHust
o0pa3oBaTeIbHOIO Mpoiecca

1. Bubauoreunsblii pona

1.1. HopmatuBHBbIe JOKYMeHThI: [IpruMepHas nporpamMmma OCHOBHOTO 00IIero 0Opa3oBaHUs MO
Mmaremaruke, IlmaHupyemble pe3ylbTaThl OCBOEHHSI HPOrpaMMbl OCHOBHOIO 00Imero oopaszo-
BaHM 110 MaTeMaTUKe.

1.2. ABTOpCcKHe MPOrpaMMbl 0 KypcaM MaTeMaTHKH

Ky3znenosa JI.B. Marematuka. [loypouHoe TeMaTuueckoe IJIaHUpOBAaHUE 5 Kiacc: rnocodue ais
yuutenend obmeodpazoBaTenbHbix yupexaenuid./ JI.B. Ky3nenosa, C.C. Munaea, JI.O. PocioBa
u 1ap. — M.: IIpocBemienue

- Kysnenona JI.B. MaremaTuka. [loypouHoe TeMaTnueckoe TUIaHUPOBaHUE 6 KJIacc: mocooue
Ui yautenel obmieoOpaszoBatenbHbIX yupexaeHuit./ JI.B. Kysnenosa, C.C. Munaea, JI.O.
Pocnoga u np. — M.: IIpocBenienne

- [Iporpamma ocHOBHOTO 0011IeTO 00pa3zoBanms 1o anredpe 7-9 kimacc. ABTOPBHI:

I".B. opodees, C.b. CyBoposa, E.A. bynumosuu, JI.B. Ky3nenosa, C.C. MunaeBa. Anreopa.
CoOopHuk pabounx nporpamm, 7-9 knaccsl, bypmucrposa T.A., M: Ilpocsernienue.

- ['eomerpus. Pabouas mporpamma k yueOHuky JI.C. AtanacsiHa u aApyrux. 7-9 kmaccel. /
B.®.byry30B. — M.: IIpocsenienue

1.3. YueOHukKwu:

[0 MaTeMaTHKe A1 5-6 KJaaccoB

- bynumoBnu E.A. Marematuka. Apudmeruka. ['eomerpusa. 5 kmacc: y4eOHUK JUist
obmeobpazoBatenbHbx yupexaeHuit./ E.A. byaumosuuy, JI.B. Ky3nenosa, C.C. MunaeBa u ap. —
M.: IlpocBenienue

- DJeKTpOHHOE MpUJIokKEeHHE K yueOHuKy. — M.: [IpocBenienne

- bynumosuu E.A. Maremaruka. Apudmeruka. ['eomerpus. 6 kiacc: ydeOHUK IS
o0meoOpa3oBarenbHbIX yupexaenuil./ E.A. bynumosuy, JI.B. Ky3nenosa, C.C. MunaeBa u 1p. —
M.: IIpocBenienue

- DneKTpOHHOE NMpUIIokKeHne K yueOHuKy. — M.: Ilpocsemienne

1o anreOpe i 7-9 kiaccoB

- Hopodees I'.B. Anrebpa: yueOHuk s 7 kiacca 061eo0pa3zoBaTeNbHbBIX yUPEKICHHN.
I'.B.lopodees, C.b.CyBoposa u ap. — M.: IIpocsenienue.

- Hopogees I'.B. Matemaruka: Anre6pa. @yHkiuu. AHaau3 1aHHBIX: YUeOHUK [T 8 Kilacca
obmreoOpaszoBarenbHbIX yupexaenuid. [.B./lopodees, C.b.CyBopoa u np. — M.: [IpocBemienue.

- Hopodees I'.B. Maremaruka: Anredpa. @yHknuu. AHaIN3 JaHHBIX: Y4eOHHK 7151 9 Kiacca
obmeobpazoBatenbHbIX yupexkaenuid. [.B.Jlopodees, C.b.CyBoposa u ap. — M.: [Ipocsemenne.
10 TeOMETpHH JUisl 7-9 Ki1accoB

- Aranacs JI.C., B.®.byry3os, C.b.Kagomues, 3.1 .ITo3usk, N.M.1Oaunaa ['eomerpus.. 7- 9
KJIacchl. YueOHHUK i 0011eo0pa3oBaTenbHbIX yupexaeHuit. — M.: [Ipocsemenue

1.4, YueOHble MOCOOMA: TUAAKTUYECKIE MaTepHalbl, COOPHUKU KOHTPOJIbHBIX paboT.

- byaumoBuu E.A. Marematuka. Apudmernka. ['eomerpusi. Terpanb-TpeHaxeEp. 5 Kiacc:
nocobue ans  ywammuxcs ooOmeoOpa3zoBarenbHbIX yupexxaenuid./ E.A. bynumonuu, JILB.
Kysnenosa, C.C. Munaea u ap. — M.: [Ipocsemienne



- BynumoBuu E.A. Matemaruka. Apudpmeruka. ['eomerpus. 3anauHuk. 5 kinacc: mocodue as
ydamuxcs o00meoOpa3oBaTenbHbIXx yupexaenuit./ E.A. byaumoBuu, JI.B. Kysnemosa, C.C.
Munaesa u np. — M.: IIpocsemenue

- Kysnenopa JI.B.. Maremaruka. Apupmeruka. ['eomerpus. Terpaap-sk3ameHarop. 5 kiacc:
nocobue Ui ydamuxcsi oomeoodpaszoBatenbubix yupexnenuit./ JI.B. Kysnemnosa, C.C. MuHaesa,
JI.O. PocnoBa u nip. — M.: [IpocBenienue

- bynumoBnu E.A. Maremaruka. Apudpmeruka. ['eomerpus. Terpanb-TpeHaxkép. 6 Kiacc:
nmocobue I ydammxcs oOmieoOpa3oBaTenbHbIX yupexnaenuit./ E.A. bynumoBuu, JI.B.
Kysuenona, C.C. Munaesa u np. — M.: IIpocsemienue

- bynumoBuu E.A. Maremaruka. Apupmeruka. I'eomerpust. 3amadynuk. 6 Kiacc: mocooue s
yuamuxcst obmieobpa3oBarenbHbix yupexaenuii./ E.A. Byaumosuu, JI.B. Kysmemnosa, C.C.
Munaesa u nip. — M.: IIpocBenienue

- Kysnenopa JI.B.. Maremaruka. Apupmeruka. ['eomerpus. Terpaas-sk3amenarop. 6 kiacc:
nocoOue I ydamuxcsi oomeoodpazoBatenbHbix yupexnenuit./ JI.B. Ky3unenosa, C.C. Munaesa,
JI.O. PocnoBa u nip. — M.: IIpocBemieHue

- Kysnuernora JI.B. Anrebpa: KoHTpoJIbHBIE paObOThI Jtst 7-9 Ki1accoB
o0meoOpa3oBarenbHbIX yupexxaennid: Kaura ast yaurens. — M.: [Ipocemienue.

- EBcradnena JLII. Anrebpa: qunakTuueckue MaTepuaisl K yueOHuKy 7, 8, 9 kinacca
001eobpazoBaTenbHbIX yupexaenuit — M.: TIpocBemienue

- 3uB b.I'. 'eomerpusi: nunakruyeckue marepuansl: 7, 8, 9 ki. / b.I'.3uB, B.M.Meitnep. —
M.: IIpocBenieHue
- M. A. Nuenckas. CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PaOOTHI.

1.5. IlocoOusi A1l MOATOTOBKH K IrOCy1apCTBEHHON UTOr0OBOI aTTecCTALMHU 110 MATEMaTUKE 3a
KypC OCHOBHOT0 00111er0 00pa30BaHusl.

1.6. YueOHble MOCOOMS MO ITEKTUBHBIM KYpCaM.

1.7. HayuHnasi, HAy4YHO-NIONMYJISIpHAS, HCTOPHYeCKasl TUTePaTypa.

1.8. CrnpaBounbie Mocoous (PHIUKIIONEINH, CIIOBAPH, CIPABOYHUKHU 110 MATEMATHKE U T.II.).
1.9. Mertoauueckue nNocoousi Aas yUuTeas

- CyBoposa C.b. Maremaruka. 7, 8, 9 kiacc: kaura ais yuutens.- M.: [Ipocsenienue.

2.  IleuatHble mocodus: [lopTpeThl BELIAIONINXCS ACATENICH MaTEMaTHKH.

3.  HudopmannoHHbIe cpeIcTBA

. MynpTuMenuiiHbple OOy4arouie NporpaMMbl M 3JEKTPOHHBIE YdeOHBbIE W3JAaHUSA IO
OCHOBHBIM pa3zieJiaM Kypca MaTEMaTUKH.
. OnexkTpoHHas 0aza JaHHBIX JJIS CO3JJaHUS TEMAaTHUYECKUX U HUTOTOBBIX Pa3HOYPOBHEBBIX

TPEHUPOBOYHBIX W  MPOBEPOYHBIX MaTepUaioB Il  OpraHu3aluu  (QPOHTAIBHONH U
UH/IMBUYaJIbHOM pabOTHI.
4.  TexHuuyeckue cpeacTBa 00y4eHHs

. Komnsrorep ¢ noctynom B cetb MHTEpHET.

. MynbTUMEIUATTPOEKTOP

) NHTepakTuBHAsA 10CKa

5. YueOHO-mpakTHYecKoOe U y4eOHO-1a00paTOpHOE 000py/10BaHUE

o Jlocka MarHuTHasl.

. KoMIIEKT uepTeKHBIX MHCTPYMEHTOB (KJIACCHBIX U Pa3/1aTOYHBIX): JIMHENKA, TPAHCIIOP-
Tup, yroisauk (30°, 60°, 90°), yronbauk (45°, 90°), uUpKyb.

o KoMIIeKThI IIIAaHUMETPUUECKUX M CTEPEOMETPUUECKUX TEJ (JIEMOHCTPALIMOHHBIX U
pa3/laTOYHbIX ).

. KommuiexT nist MmonenupoBanus (1iBeTHasi Oymara, KapToH, KJei, HOKHUIIBL,

MJIACTHIIMH).



6. Y4eOHO-TpaKTH4YECKOE U y4eOHO-/1a00paToOpHOe 000pyA0BaHH e

o Jlocka MarHuTHasi.

o KomruiekT uepTeKHbIX HHCTPYMEHTOB (KJIACCHBIX M pa3aTOYHBIX ): JIMHEHKA, TPAHCIIOP-
THp, yroiaeHUK (30°, 60°, 90°), yronpauk (45°, 90°), TUPKYIb.

o KOMITIEKTHI TITAHUMETPUYECKHUX U CTEPEOMETPHUSCKUX TEll (IEMOHCTPAIIMOHHBIX U
pa3aTo4HbIX ).

o KommutekT mist MoienmpoBanust (BeTHasi Oymara, KapToH, KajbKa, KIICH, HOXKHHIIBI,
TIJTACTHIIHH).

7. HNHuTepHeT — pecypcehbi:

1) Meroanueckue pazpadorku (Www.festival.1september.ru )

2) VYpokwu, koncrnekTsl (Www.pedsovet.ru)

3) udposreie 0OpazoBaTeIbHBIE PECYPCHI:

Enunas xosutekus oopazoBareabHbIX pecypco. http://school-collection.edu.ru/
denepanbHblil IEHTP HHPOPMAIIMOHHO — 00pa3oBaTeNbHBIX pecypcoB . http://fcior.edu.ru/

8. IInanupyemMble pe3yJbTaThl H3y4eHHs Y4eOHOI0 MpeaMeTa

[IpencraBisroT coOO¥ OMKMCaHUE LENel-pe3yIbTaTOB 00yUeHNsI, BRIPAXKEHHBIC B 1€ CTBHAX
o0yuyarmuxcs (OnepanuoHAIbHBIX ), PeaJbHO ONM03HABAEMBIX C TTIOMOIIBIO KAaKOT0-TH00
UHCTPYMEHTA (IMarHOCTUYHBIX) B 0003HAYATH OTPE/ICICHHBIA YPOBEHb JOCTHKCHHIA.

BbinyckHuK HayuyuTcs B 5-6 kiaccax (Il MCIIOJIb30BAHUS B NIOBCEIHEBHOM KU3HU H

o0ecrneyeHust BO3MOKHOCTH YCIELIHOI0 IPOI0JIKeHHsI 00pa3oBaHus Ha 0a30BOM yPOBHe)

- OmnepupoBarb Ha 6a3oBOM ypoBHE' MOHSTHSIMH: MHOXECTBO, JIEMEHT
MHOJKECTBA, IOAMHOXECTBO, IPUHAIEIKHOCTD;

- 3aJ1aBaTh MHOKECTBA MEPEUUCICHUEM UX AJIEMEHTOB;

- HaXOJUTh NepeceueHne, 00beIMHEHUE, TOAMHOXKECTBO B IPOCTEHIINX CUTYALIUAX

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

- pacro3HaBaTh JIOTHUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS
Yucaa
- OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHSIMU: HaTypaJTbHOE YHUCIIO, IIEJI0E YUCIIO,
OOBIKHOBEHHAs P00k, IECATUUHAS JPOOb, CMEIIAHHOE YHUCII0, PALIMOHAIBHOE YUCIIO;
- HUCIOJIb30BaTh CBOMCTBA YUCEN U MPaBUJIA AEHCTBUN C PAllMOHATILHBIMU YUCIIAMH TIPU
BBITIOJTHCHUH BBIYUCIICHUI;
- HCIOJNB30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BHIMOTHEHUH BBIYUCICHUHN U
PEIICHUH HECIOXKHBIX 3a/1a4;
- BBIIOJIHATH OKPYTJIEHUE PAllMOHAIBHBIX YHCEN B COOTBETCTBUU C IIPABUIIAMU;
- CpaBHHUBATh pallMOHAJIbHBIC YUCIIA.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:
- OLICHUBATh PE3YJIbTAThl BHIYUCICHHUM MPU PEIICHUH MPAKTUYECKUX 3a]1a4;
- BBINIOJIHSATH CPAaBHEHHUE YHUCET B PEATbHBIX CUTYAIIHSIX;
- COCTaBJISITh YHCIIOBBIE BBIPAXKEHUS MIPU PEIICHUH MPAKTUUECKUX 3a/1a4 U 33]a4 U3 APYyTrux
y4eOHBIX TIPEIMETOB
CTaTHCTHKA ¥ TEOPHUs BEPOSITHOCTEH
- IlpencraBnsaTh qaHHBIC B BUAC TAOJHUII, AUATPAMM,

- yuTaTh HH(OPMAIHUIO, IPEICTABICHHYIO B BHJIE TAOIULBI, JUATPAMMBI,.

1 .

31ech U anee — pacro3HaBaTh KOHKPETHBIE MPUMEPHI OOIIMX MOHIATUN MO XapaKTePHBIM
IIPU3HAKAM, BBIIOJHATH JEHCTBUS B COOTBETCTBUH C ONIPENEICHUEM U ITPOCTEUILIMMH CBOWCTBAMH
MOHATHH, KOHKPETU3UPOBATh IPUMEPAMHU OOIINE MOHATHS.


http://www.festival.1september.ru/
http://www.pedsovet.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

TexcToBbBIE 3a1a4H

- Pemarp HecnoXHBIE CIOKETHBIE 3a/1a4M PAa3HBIX THIIOB HA BCE apH(PMETHUECKUE ACHCTBUS;

- CTPOHUTH MOJIEIb YCIOBHUS 3ahadd (B BUJIEC TaOJMIBI, CXEMBI, PHUCYHKAa), B KOTOPOH IaHbI
3HAYCHMsI IBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C IIEJIbIO TTOMCKA PEIICHHS 3a/1a4H;

- OCYIIECTBJISITh CHOCOO TMOWCKA PEIICHHs 3aJadd, B KOTOPOM pPAcCYXIEHHUE CTPOUTCS OT
yCJIOBHS K TPEOOBAHMIO HWIIH OT TPEOOBAHUS K YCIOBHIO;

- COCTaBJIATH IUIAH PELICHUS 3a]a4H;

- BBIACIATH ITAIbl PEIICHUS 3a/1a4H;

- UHTEPHPETHPOBATh BBIYUCIWTEIBHBIC PE3YJIbTaThl B 3ajade, HCCIICA0BATh IOJTYYCHHOE
pelIeHHE 3a1a4u;

- 3HATh pa3JIMUUE CKOPOCTEH 0OBEKTA B CTOSIYCH BOJIE, IPOTHUB TCUCHUS U TIO TCUCHUIO PEKH;

- pelaTth 33/1a4ud Ha HAXOXKJEHUE YaCTH YMCIIa M YKCIia 10 €T0 YacTu;

- pewiarh 3a/a4d Pa3HbIX TUIOB (Ha padOTy, HA MOKYIIKH, HAa JIBUKEHUE), CBS3bIBAIOIINX TPU
BEJIMUMHBI, BBIACTSATH 3TU BETMYUHBI U OTHOIICHUS] MY HUMU;

- HaXOIUThb HpOHeHT OT 4YucCiia, 4YuUCIO II0 HpOHeHTy OT HEro, HaxXoJUuThb HpOHCHTHOC
OTHOIICHHE [BYX 4YHCEN, HaXOJWUThb IMPOLEHTHOE CHUXXEHHE WU TMPOIEHTHOE IOBBIIICHHE
BEJIMYUHEI,

- pemiarb HECIOXKHBIC JOTUYECKUE 3a/1a4l METO0M PACCYKICHUMN.

B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

- BBIABHTaTh TMIIOTE3Bl O BO3MOXKHBIX IPEIENbHBIX 3HAUYEHHSX MCKOMBIX BEIMYMH B 3ajade
(lenatp NPUKUAKY)

Harasignas reomerpust

I'eomerpnueckue Gpurypsl

- OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHAMHU: (Urypa, TOUYKA, OTPE30K, IpsMas, JIyd,
JIOMaHasi, yroJjl, MHOTOYI'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IIPAMOYTOJIBHUK U KBAJpar,
OKPY)KHOCTb W KpYT, NpsMOYIOJbHBIN Napamienenunen, kyO, map. M3o0paxarbs H3ydaemble
(Gurypsl OT pyKu ¥ ¢ TOMOUIbIO JIMHEWKH U LIUPKYIISL.

B noBceiHeBHO KU3HM M TIPM U3YYEHHH APYTUX NMPeIMeTOB:

- pelaTh NpaKTUYECKUE 3a7auu C IPUMEHEHUEM MPOCTENUIINX CBOICTB QUIyp.

HN3mepeHus ¥ BbIYMCICHUS

- BBINOJIHATh U3MEPEHUE JIMH, PACCTOSHUM, BEIUYMH YIJIOB, C IOMOLIBIO MHCTPYMEHTOB IS
WU3MEPEHH JUTUH U YIJIOB;

- BBIYMCJIITH IUIONIAJH NIPSMOYTOJIBHUKOB.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEIMETOB:

- BBIYHCIIATH PACCTOSAHUA Ha MECTHOCTH B CTaHAApPTHBIX CUTyaluAdXx, Iomaigun
MpAMOYT'OJIbHUKOB,

- BBIIIOJHATH HpOCTGfIH.IPIG MOCTPOCHUA U UBMCPCHUA HAa MCCTHOCTH, HCO6XO,Z[I/IMLIC B peaHBHOﬁ
KU3HU

HUcTopusi maTeMaTHKH

- OINMKCHIBATh OT/EIbHBIC BBIJAIOIIMECS PE3YJIbTaThl, IOJIyUEHHBIE B XO/I€ PA3BUTHUSI MAaTEMATUKHU
KaK HayKH;



- 3HaTh NPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSA3U C OTEUECTBEHHOU U
BCEMUPHOUN UCTOpUEH

BhinyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCHA B 5-6 Kiaccax (s odecneyeHust
BO3MOSKHOCTH YCIIEIIHOTO MPOJ0JIKEeHUs1 00pa3oBaHus HA 02a30BOM H YIJIy0JJEHHOM YPOBHSX)

9J1eMeHThI TCOPUHU MHOKECTB U MaTeMaTU4eCKoil JOruKH

- Onepuposamy’ NOHAMUAMU.  MHONCECMEBO, XapakmepucmuKu MHO}CeCmad,
I/leMeHm MHOJCeCmaa, nycmoe, KOHeuHoe U OeCKOHeUHoe MHOMCECTNB0, NOOMHOICECMEBO,

NPUHAONEHCHOCTb,

- onpedensime NPUHAONLEHCHOCTID oleMenma  MHOJICECm8Y,
00veOUHeHUIO unepeceueHur0 MHOJICeCma,

3a0a8amob MHOJICECMBO C NOMOWBIO NePEYUCTIeHUs. INEMEHMO8, CIOBECHO20 ONUCAHUSL
B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

- pacno3Haeantb 10cU4YE€CKU HEKOPPEKNIHble 6bICKA3bIBARUA,
- cmpoums yenovku yMOI%lKJZIOlleHMIZ HA OCHOB€ UCNOJIb306AHUA NpABUJL I0CUKU

Yucna

- Onepuposams NOHAMUAMU. HAMYPATLHOE YUCTO, MHONMCECTN8O HAMYPAIbHBIX YUcel,
yenoe
YUCTIO, MHOJICECMBO YeNblX uucel, 00bIKHOBEeHHAsl OpoOb, decamuyHnas Opodb, CMeulaHHoe YUCO,
PAYUOHANBHOE HUCLO, MHONCECME0 PAYUOHALbHBIX YUCET, 2eOMEeMPUYEecKds UHMepnpemayus
HamypaibHbIX, YeblX, PaYUOHANIbHbIX,
- NOHUMAamMb U 0OBACHAMb CMBLCIL NOSUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,
- BbLINOJHAMb BLIYUCIEHUS, 8 MOM YUCTE C UCNOIb308AHUEM NPUEMOE PAYUOHAILHBIX GbIUUCTICHU,
000CHOBbIBAMNb ANCOPUMMbL BLINOJHEHUS OCUCMBULL,
- ucnoavzosams npuznaxu oenumocmu Ha 2, 4, 8,5, 3,6, 9, 10, 11, cymmsbr u npoussedenus uucen
npU 8bINOTHEHUU 8bIYUCTICHUL U PEUEHUU 3a0ay, 000CHOBbIEANb NPUSHAKU 0eTUMOCTU,
- BbLINOJHAMb OKPY2leHUe PAYUOHATILHBIX YUCeT C 3A0AHHOU MOYHOCIbIO;
- Ynopsa0ouusamv Yucid, 3anUCaHHbvle 8 6U0e 0ObIKHOBEHHBIX U 0eCAMUUHBIX OpoOell,
- naxooums HO/ u HOK uucen u ucnonv3osams ux npu pewieHuu 3a0ad.
- onepuposamv NOHsMuUEM MOOYIb YUCIA, 2EOMEMPULEeCKas UHMePnpemayus Mooy YUcid.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:

- NpUMeHAmb NPAsUNA NPUOTUNCEHHBIX BbIYUCTIEHUL NPU PEUUEHUU NPAKIMUYECKUX 3a0ay U peuleHuu
3a0a4 Opyaux yueOHbIX NpeomMemos,

- GLINONIHAMb CPABHEHUE Pe3YIbmMamos GblYUCIeHUL NPU peuenuy NPaKmuieckux 3a0a4, 8 mom
yucie NPUOIUINCEHHBIX BbIYUCTEHUL,

- COCMAasNAMb YUCTIO8bLE BbIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NPU PeUleHUU NPAKIMUYeCcKUx
3a0a4 u 3a0a4 u3z Opyeux y4eonvix npeomemos,

YpaBHeHNs] M HEPABEHCTBA JTOr0 B COJAEPKAHUM HET

- Onepupoeamb NOHAMUAMU. PABEHCNIBO0, YUCI0B0€ PABEHCM B0, YPABHEHUE, KOPDEHb YPABHEHUA,
peutenue ypasHeHusl, Yucjloeoe HepaseHcnieo

2 3/1ech 1 j1ajiee — 3HATh OIIpEJIEIICHUE TIOHATHS, YMETh IOSICHATH €TI0 CMBICII, YMETh
UCIIOJIB30BAaTh MTOHATUE U €TI0 CBOMCTBA IIPU IIPOBEICHUH PACCYKIECHUN, TOKA3aTEIIbCTB,
pelIeHny 3a1ay.



CrarucTuKa ¥ Teopusi BepOsATHOCTE

- Onepuposamv nowsamuaMuU: cmoadouamsie U Kpy2osbie OUaspammyl, mabauybl OGHHbIX, CpeoHee
apugmemuueckoe,

- uzeneKamsv, UHGOPMAYUIo, NPeoCmasieHHy0 8 madIuyax, Ha OUASPAMMAX,

- cocmasnAms mabauybsl, CMpoums OUAZPAMMbL HA OCHOB8E OAHHDIX.

B noBceiHeBHOM KU3HM M NIPH U3YUYEHHHU APYTUX NMPeIMETOB:

- u38leKamv, UHMEPNPemupo8amsv U npeodPaz’06vl8ams UHGoOpMayuio, NpeocmasieHHylo 6
MaodIUYax u Ha OUASPAMMAax, OMpaxicaowyio CeOUCMEa U Xapakmepucmuku PeaibHblX RPoyeccos
U AGIeHU

TexcToBbIC 3a7a4N

- Pewamwv npocmeie u ciodicHble 3a0a4u pa3HblX MUNo8, a makice 3a0a4u NO8bIULEeHHO
MpyoOHOCmU,

- UCNONIBL306aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay Ois
HOCMPOEHUs. NOUCKOBOU CXeMbl U peulenust 3a0ay,

- 3HAMb U NPUMEHSAMb 004 CnOcoba NOUCKA peulenuss 3a0ay (om mpebo8anusi K yCl08U0 U Om
YCA08Usl K mpeboB8anuio);

- MOOenupos8ams paccyiHcoeHusi npu NOUCKe peuterust 3a0ay ¢ NOMOUbIO 2pagh-cxemvi;

- 8blOEIAIMb IMANDBL PEUEHUsL 3A0a4U U COOEPIAHCAHUE KANCO020 dDMANd,

- UHMePNPemupo8ams GbIUUCIUMENbHbIE PE3YIbMamsl 6 3a0aye, UCCIe008amb NOLYYEHHOE
peutenue 3a0aqu;

- AHAMU3UPOBAMb BCEBO3ZMOICHBIE CUMYAYUU B3AUMHO20 PACHONONCEHUsT 08X 00bEKmos u
UBMEHEHUe UX XAPAKMEPUCMUK NPU COBMECHHOM O8UNCEHUU (CKOPOCMb, 8peMsl, PACCMOSIHUE) npU
peuieHuu 3a0ay Ha O0s8udceHue 08YX 00BEeKMOo8 KAK 8 O0OHOM, MAaK U 8 NPOMUBONOJLONHCHBIX
HanpasieHusIx;

- UCCnedo8amv 8CEBO3MOJICHbIE CUMYAYUU NpPU peuwleHul 3a0ay Ha O8UdCeHUe No pekKe,
PaAccmMampusams pasHvle CUCmembl OMcUéma,

- pewiamsv pazHooOpasHvie 3a0a4u «HA YaACmLy,

- pewamv u 000CHOBbIEGAMb CBOE peuleHue 3a0ay (8bl0esmb MAMeMamuieckKyw) OCHO8Y) Ha
HAX0JiCOeHUe YaCmu YUCAA U YUCIA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbLCLA OpoduU,

- 0CO3HABAMb U OOBACHAMb UOCHMUYHOCTb 3A0aY PA3HBIX MUNOS, CEA3bLEAIOWUX MPU BETULUHDL
(Ha pabomy, HA NOKYNKU, HA OBUNCEHUE), BbIOENAMb MU GEIUYUHbL U OMHOUWEHUSL MEHCOY HUMU,
NPUMEHAMb UX NPU peuleHUul 3a0ay, KOHCMPYUposams cooCmeenHvle 3a0ayl YKA3aHHbIX MUNOS.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:

- gvidensamb NpU peueHuu 3a0ai Xapakmepucmuku paccmMampueaemMol 8 3adave Cumyayuu,
OmauuHble OM peanrvHblX (me, Om KOMOPbIX AOCMPALUPOBANIUCH), KOHCMPYUPOBAMb HOBbIE
cumyayuu ¢ yuémom OMmux Xapakmepucmuk, 6 UACMHOCMU, HNPU peuleHuu 3a0ay Ha
KOHYEeHmMpayuu, y4uumuléams nJIOMHOCMb 8euecmad;

- pewiamsv U KOHCMPYUpPO8AmMb 3A0A4U HA OCHOBE PACCMOMPEHUs PedlbHblX CUMyayul, 6
KOMOPbIX He MmpeOyemcs MOYHbIL GbIYUCTUMENbHBIU Pe3YIbmam,

- pewiambs 3a0a4u Ha 08UdICEHUE NO peKe, paACCMampueas pasmsie CUCmeMbl omciema

Haruasanasi reomerpust



I'eomerpnuyeckue Gpurypsl

- Onepuposamv nowsamuamu ¢ueypa, mouka, OmMpe30K, npamas, Jayy, JOMAHAs, Yeol,
MHO20V20IbHUK, MPEY2ONbHUK U YeMbIPEXY20NbHUK, NPAMOY2OJIbHUK U K8AOPAM, OKPYICHOCHb U
Kpye, NpAMOY20JIbHbLI napanieienuneo, Kyo, npusma, wap, nupamuod, YuiuHop, KOHYc,

- uU361eKamv, UHMEPNPEemuposams U npeoopazosvieams UHGOPMAYUIO O 2eOMempPUYecKUx
Queypax, npedcmasieHHyro Ha Yepmencax

- uzobpaxcamv usyyaemvie Gueypsbl Om pyKu U ¢ NOMOWBIO TUHEUKU, YUPKYJISL, KOMNbIOMEPHBIX
UHCMPYMEHMO8.

B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NMPEAMETOB:

- pewamsv npakmuyecKkue 3a0ayu ¢ npUMeHeHuem NPOCmenuiux cotcms gueyp

I/I3MepeHI/IH H BBIYUCJICHUSA

- GLINONHAMb UBMEPeHUe ONUH, PACCIMOSHUL, GEIUYUH Y2l08, C NOMOWbLIO UHCIPYMEHMOs8 O/is
usMepeHull OJIUH U Y2nos;

- bIYUCAAMbL  NAOWAOU — NPAMOY2OIbHUKOS,  K8AOpPAmo8,  00beéMbl  NPAMOY2OJbHbIX
napaienenuneoos, Kyoos.

B noBceaqHeBHOM KH3HHU U IpU U3YYCHUH APYIUX NPEAMETOB:

®  GLIYUCIAMb PACCMOSHUSL HA MECMHOCMU 8 CIMAHOAPMHBIX CUMYAYUSX, NIOWAOU YYACMKOS
NPAMOY20JIbHOU PopMbl, 00BLEMBL KOMHAM,

® GLINOIHAMb NPOCHeliuiue NOCMPOeHUs HA MECIHOCMU, He0OX00UMble 8 PealbHOU HCUSHU,
® OyYeHUBaAmMb pazmepuvl peaibHbIX 00BEKMO8 OKPYIHCAIOUie20 Mupa

Hcropust MaTeMaTHKHU

° Xapakmepusoeamb 6KIIA0 6blaal01/l/luxc}l mamemamuxkoe
® 6 paseumue mamemanmuKu U UHblX HA)YYHbIX obnacmeil

BeinyckHuk Hayuurtcs B 7-9 kiaccax (1J151 MCII0JIb30BAHUSA B IOBCEIHEBHOM KU3HH U
o0ecrieyeHUs1 BO3MOKHOCTH YCIIEIIIHOTO NMPOJ0JIKeHUs1 00pa30BaHus Ha 6230BOM YPOBHe)

J1eMeHThI TCOPUH MHOYKECTB U MaTeMaTUu4eCKOoi JOrHKHA

e OmnepupoBaTh Ha Ga30BOM YPOBHE® MOHATHAMI: MHOYKECTBO, SIEMEHT MHOXKCCTBA,
MOJIMHO>KECTBO, MPUHAJIEKHOCTB;

® 3a7aBaTh MHOXECTBA MEPEUUCICHUEM UX 3JIEMEHTOB;

® HaXOIWUTh NepeceueHre, 00beTNHEHNE, TOJMHOKECTBO B POCTEHIITNX CUTYaIUsX;
e omnepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMU: ONPEEIeHNEe, aKCHOMa, TE0peMa,
JI0Ka3aTeIbCTBO;

® [PUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI [T MOITBEPKHEHUSI CBOUX BbICKa3bIBAHHI
B noBcegHeBHOI :KM3HM M NIPU U3YYeHHH JPYIUX NPeAMETOB:
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31ech U anee — pacro3HaBaTh KOHKPETHBIE MPUMEPHI OOIIMX MOHIATUN MO XapaKTePHBIM
IIPU3HAKAM, BBIIOJHATH JEHCTBUS B COOTBETCTBUH C ONIPEAEIEHUEM U MPOCTEUILINMH CBOWCTBAMU
MOHATHUH, KOHKPETU3UPOBATH IIPUMEPAMU OOIINE TTOHSATHSL.



o HCIIOJIb30BaTh TpaduiyecKoe MpeICTaBICHUEe MHOKECTB AJIs OMMCAHUS PealbHBIX IPOIECCOB
U SIBJICHU, IPU PEIICHUU 3aa4 APYTUX YUeOHBIX MPEIMETOB

Yucaa
- OnepupoBatrb Ha 6a30BOM YpOBHE MOHATHSMHU: HATypaJIbHOE YKCIIO, 1IEJI0€ YUCIIO,
OOBIKHOBEHHAas npoOb, JnecaTh4yHas JpoOb, CMemaHHas ApoOb,
paLMOHAIBHOE YHCITO0, apU(PMETHUECKUI KBaIPaTHBIA KOPEHb;

- WCITOJIH30BaTh CBOMCTBA YUCEN U MPaBUJIA ACHCTBUN MTPH BHITIOJHEHUH BBIUYMCICHUN;

- HCITOJIH30BaTh MPU3HAKH JICITMMOCTH Ha 2, 5, 3, 9, 10 npu BHITOJTHEHUH BBIYMCICHUN U
PEIICHUN HECIIOXKHBIX 3a/1a4;

- BBITIOJIHSITH OKPYTJICHUE PAIlMOHAIBHBIX YHCENl B COOTBETCTBUU C IPABUIIAMU;

- OIICHUBATh 3HAYCHHE KBAJPATHOTO KOPHSI M3 TIOJIOXKUTEIBHOTO 1IEJIOT0 YHCIIa;

- pacro3HaBaTh pallMOHAIbHBIC U UPPAITMOHAIIBHBIC YHCIIA;

- CpaBHHUBAThH YHUCIIA.

B noBceaqHeBHOM KH3HHU U IpU U3YYCHUH APYIUX NPEAMETOB:

- OLIEHUBATh PE3yJIbTAThl BEIUMCICHUH ITPU PELLICHUH PAKTUYECKUX 3a/1a4;

- BBINOJIHATH CPAaBHEHHE YHCEIl B PEAIbHBIX CUTYALIUsX;

- COCTaBJIATh YHCIIOBBIE BBIPAKEHUS MPH PEILICHUH IPAKTUYECKUX 3a/1a4 U 33734 U3 IPYTUxX
y4€OHBIX MPEIMETOB

ToxaecTBeHHBIE IPeOOPa30BaAHMA

- BbInonHATE  HECNOXKHBIE MPeoOpa3oBaHMs JJIi  BBIUMCICHHUS 3HAYEHUH YHCIIOBBIX
BBIPDAXKEHUM, COIEpPKALIMX CTEIEHU C HaTypaJlbHBIM IIOKa3aTelIeM, CTEINEHU C  LENbIM
OTPHLIATEIIBHBIM IIOKA3aTeleM;

- BBITIOJIHATh HECJIOXKHBIE TIPEeoOpa3oBaHUsl IIENbIX BBIPAXKEHHI: pacKpbIBaTh CKOOKH,
IPUBOJIUTH MOJOOHBIE CllaraeMblI€;

- UCIIONIE30BaTh (DOPMYIBI COKPAIIEHHOTO YMHOKEHHUs (KBaJpaT CyMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) JUIsl YIIPOILIEHUS BEIYMCIICHUN 3HAUYEHUN BBIPAKCHUI;

- BBITIOJHATH HECIOXKHBIE MpeoOpa3zoBaHUs IPOOHO-TMHEHHBIX BBIPAKEHUN U BBIPAKEHUH C
KBaJIPAaTHBIMU KOPHSIMH .

B noBceaqHeBHOM KHU3HHU U IIPUA U3YYCHHUH IPYIUX NMPEAMETOB:

- IIOHUMAThb CMBICJI 3aIIUCU YHCJIA B CTAHJAPTHOM BHJIE;
- OIIepUPOBATH Ha 0a30BOM YPOBHE MOHITHEM «CTAHJAPTHAs 3alIUCh YUCIIA»
YpaBHeHHUs M HEPABEHCTBA

- OnepupoBatb Ha 0a30BOM YypOBHE TMOHATUSMH: PaBEHCTBO, YHCIOBOE pPaBEHCTBO,
ypaBHEHHE, KOpPEHb YpPaBHEHMs, pELICHHE YypaBHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pellIeHNEe HEPABEHCTBA;

- MPOBEPSITH CHPABEAIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

- peniath JIMHEMHbIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASIINECS K TUHEHHBIM;

- peliaTh CUCTEMbI HECTIOKHBIX JTMHEWHBIX YpaBHEHUH, HEPABEHCTB;

- MIPOBEPSATH, SIBJISETCS JIM JAHHOE YHCIIO PEIIEHHEM ypaBHEHUs (HEpaBEHCTBA);

- peliaTh KBaJpaTHBIE YpaBHEHUS M0 GopMyIie KOPHEH KBaJIPaTHOTO YpaBHEHMUS;
n300paxxaTh pEeIIeHNs HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPSIMOH.



B noBceiHeBHO KU3HM M TIPM U3YYEeHHH APYTUX NMPeIMeTOB:

- COCTaBJISITh U PEIIATh JUHEHHbBIC YPaBHEHUS NP PEUICHUH 3a/a4, BO3HUKAIOUIUX B JPYTUX
y4eOHBIX MpeMeTax

DOyHKIUHA

- HAXOJUTh 3HaUEHUE (PYHKIIMHU I10 33JaHHOMY 3HAYEHUIO apTyMEHTa;

- HaXOJUTh 3HAYCHHE AapryMeHTa [0 3aJaHHOMYy 3HAa4eHHI0O (YHKIUHM B HECIO0XKHBIX

CUTYaIUsX;

- OIPEAEIIATh MOJO0XKEHUE TOUKU MO0 €€ KOOpAUHATAM, KOOPAMHATHI TOUKH 110 €€ MOJIOKEHUIO

Ha KOOPJAMHATHOM MIOCKOCTH;

- no rpaduky HaXOJUTh OOJIACTh OIpEAETCHHUS, MHOXXECTBO 3HAYCHMH, HYIH (DYHKUIHUH,

MPOMEXKYTKH 3HAKOIMOCTOSIHCTBA, IMPOMEXYTKH BO3pacTaHUS M YObIBaHUS, HauOOJbIIee U

HauMEHbIIIee 3HAYCHUS (PYHKIINH;

- CTPOUTH TpaduK TMHEHHON PYHKIINH;

- MIPOBEPSTH, SBJISAETCS JIU JaHHBIN Tpaduk rpadukomM 3agaHHOM QYHKIMU (TIMHEHHOMH,

KBaJIpaTUYHOM, 00paTHON IPONOPLUOHATILHOCTH);

- OnpeAensaTh NPUOIKEHHBIE 3HAUCHUS KOOPAUHAT TOYKHU NIepecedeHust rpauKoB (PyHKIIHIA;

- OTIepupOBaThH Ha 6a3oBOM YPOBHE  TOHITHSIMH:
MOCTIEI0BATENIbHOCTD, apu(MeTnyecKas: Mporpeccusi, reOMEeTpHUecKas MPOrPecCus;

- pemaTh 3a/1a4i Ha MPOTPECCHHU, B KOTOPBIX OTBET MOXKET OBITh MOITY4eH

HEIMOCPEICTBEHHBIM MOACYETOM O€3 TPUMEHEHUS (POPMYII.

B noBceaqHeBHOM KHU3HHU U IIPUA U3YYCHHUH APYIUX IPEAMETOB:

- UCMOJIb30BaTh TpaUKU pealbHbIX IPOLECCOB W 3aBUCUMOCTEM ISl OIpenesieHus] X
CBOMCTB (HauOosblllu€ W HAMMEHbIIWE 3HAUEHUS, MPOMEXYTKM BO3pacTaHus M YyObIBaHUS,
00J1aCTH MOJIOKUTEIBHBIX M OTPULIATENIbHBIX 3HAUEHUH U T.I1.);

- UCIOJIb30BaTh CBOMCTBA JUHEWHOW (PyHKIMM U ee rpaduK MpH peleHuH 3aJad U3 APYrux
y4€OHBIX PEIMETOB

CTaTHCTHKA U TEOPHUsI BEPOSITHOCTEl MOCTABUTD MOCJIe TEKCTOBBIX 3a/1a4, KaK C
CO/IepKAHMM.

- Nwmets IpeJICTaBICHNE O CTaTHCTUYECKUX XapaKTEpHUCTUKAX,
BEPOSTHOCTH CIIy4aiHOT'O COOBITHS, KOMOMHATOPHBIX 3a/1auax;

- pemaTth npocTeifimme KOMOMHATOpHbIE  3aJaud  METOJIOM
IIPSIMOTO M OPraHU30BaHHOTO 1epedopa;

- MPEJICTaBIIATh JaHHBIE B BUJIE TaOJIHIL, JUarpamMmm, rpadrukos;

- YUTaTh UH(OPMALINIO, IPEJICTABICHHYIO B BUJIE TaOIHIIbI, IUAarpaMMBbl, TpaduKa;

- OTIpEENATh OCHOBHBIE CTATUCTHUECKHUE XapaKTEPUCTUKU YHUCIOBBIX HA0OPOB;

- OILICHUBATh BEPOSITHOCTh COOBITUS B IPOCTEHIIINX CITydasiX;

- UMETh MPEJCTABIEHUE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSX.

B noBceiHeBHO KU3HM M NIPM U3YUYEHHH APYTUX NMPeIMeTOB:

- OILICHUBATh KOJMYECTBO BO3MOXHBIX BAPUAHTOB METOAOM Iepedopa;

- UMETb MPEJCTABICHHUE O POJIM IPAKTUYECKH JOCTOBEPHBIX M MATOBEPOSTHBIX COOBITHIA;
- CpaBHUBATb OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKH, IIOJTYYEHHBIE B IIPOLIECCEe
peLIeHHs] IPUKIIAAHOM 3a/1aui, U3y4EeHUs PEabHOTO SIBICHUS;



- OILICHHUBATH BepOHTHOCTB peaJIBHbIX COGBITI/II\/'I nu SIBJIGHI/Iﬁ B HCCJIOKHBIX CHTyaHHHX
TexcToBbIE 3a1a4H

- Pemarp HecoXHBIE CIOKETHBIE 33]]a4M Pa3HbBIX THIIOB HA BCE apH(PMETHUECKUE ICHCTBHS;
- CTPOUTH MOJIEJb YCIOBUS 3a/1a4M (B BUJE TaOIMIIbI, CXEMBI, PUCYHKA WM YPAaBHEHNUS), B
KOTOPOH J1aHbl 3HAUYEHUS IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIIMYMH, C LEJIbIO IOUCKA PELICHUs
3aJa4u;
- OCYILECTBJIATh CIIOCOO MOKMCKA PEeIIeHHs 3a/1a4l, B KOTOPOM PACCYXAEHUE CTPOUTCS OT
yCIOBHA K TPEOOBAHUIO MII OT TPEOOBAHUS K YCIIOBHIO;
- COCTaBJISATH IUIAaH PELICHUs 3a/1auH;
- BBLIEJATH ATallbl PELICHUS 3a/1a4H;
- MHTEpPHpPETUPOBATH BBIUMCIIMTEIbHBIE  pE3ylbTaThl B  3ajadye,
UCCJIE0BaTh MOIYYEHHOE PELICHUE 3a/1a4H;
- 3HAaTh Pa3IMYUe CKOPOCTEH 0OBEKTA B CTOSUEH BOJIE, TPOTHB TEYCHHUS U [0 TEYCHUIO
peku;

e  pelaTh 33Ja4d Ha HAXOXKJEHHUE YaCTH YKClIa U YUCiIa [0 €ro 4acTH;

e pemarh 3aJa4d  pa3HbIX TUNOB (Ha paboTy, Ha TMOKYNKH, Ha JBUKECHUE)
CBSI3BIBAIOILIUX TPU BEJIMYUHBI, BBIJIEISITh 3T BEJIMYUHBI U OTHOIIECHUS MEX/1y HUMU;
®  HaXOAWUTh MPOLEHT OT YUCIIA, YUCIIO IO IPOLEHTY OT Hero, HaXOAUTh MPOLIEHTHOE CHUKEHNE
WJIN TPOLIEHTHOE MOBBIILICHUE BEJIMYHHBI,
®  pelaTh HECJIOKHBIE JIOTHYECKHE 331a4l METOJIOM PACCyKACHU.
B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMETOB:

®  BBIIBUTATh TMIIOTE3HI O BO3MOXKHBIX TPEACTbHBIX 3HAYCHUX HCKOMBIX B 33/1a4e BEJTMYNH
(lenatb NPUKUAKY)

I'eomerpnueckue Gpurypsl

e  OmnepupoBatrh Ha 0a30BOM YPOBHE MOHATHUSAMHU '€OMETPUUECKUX QUTYD;

®  U3BJICKaTh uHpOpMALMI0O O TEeOMETPUUECKuX (urypax,
IPECTaBICHHYIO Ha YepTeKax B SIBHOM BU/IE;

®  [PUMEHSATH JJIS PELICHU 3a/1a4 TeOMEeTpUUecKre (PaKThl, €CIIN YCIOBHS UX IPUMEHEHUs

3aJaHbl B IBHOHM (opme;

e  pemarh 33Ja4d Ha HAXOXKJCHHE T€OMETPUUYECKUX BEJIMYMH MO 00pa3iiaM WU allrOpUTMaM.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEIMETOB:

L4 HCIIOJIB30BaTh CBOMCTBA TCOMCTPHUICCKUX (I)I/Ipr IJId pCIICHU TUIIOBBIX 3a/1a4,
BO3HHUKAIONIUX B CUTYyallUAX IIOBCEIHEBHOM JKU3HH, 3a4a4 IMPAKTUICCKOI'o COACPKAHUA

OTHoleHus

e OmepupoBaTh Ha 0a30BOM YypOBHE TOHATHUSMHU: DPABEHCTBO (QUTYp, paBHbIE (QUTYPHI,
PaBEHCTBO TPEYrOJbHUKOB, MAPAIENbHOCTh MPSIMBIX, MEPIEHIUKYISIPHOCTh MPSMBIX, YIJIbI
MEXIy MPSMBIMHU, IEPTIICHANKYJIAP, HAKIIOHHAS, IIPOCSKIIHSL.

B noBceHeBHO KU3HM M TIPM U3YYEHHH APYTUX NMPeIMeTOB:

® HCIIOJIB30BaTh OTHOIICHUA IJId PCIICHHA HpOCTGﬁH.IHX 3aJa4, BO3HHKAIOIIUX B peaJII)HOP'I
KU3HU



N3mepenusi 1 BbIYHCICHHUA

e BrInonsaTe U3MEPEHUE  JUIMH, pacCTOsIHUMN, BEJIMYUH YIJIOB, C IOMOUIBK
® [PUMEHATH GOPMYIIbI IEPUMETPA, IUIOAAN U 00bEMA, IUIOIIAAN TOBEPXHOCTH OTAEIbHBIX
MHOT'OI'PAHHUKOB IIPU BBIUYUCIIEHUAX, KOT1a BCE JaHHBIE UMEIOTCS B YCIIOBUY;

e npumeHATh TeopeMy [lugaropa, 6a30BbIe TPUTOHOMETPUIECKHUE COOTHOIICHHS IS

BBIUNCJICHUS UIMH, PACCTOSHUH, ILIOIAACH B IPOCTEHIINX CIIydasiX.

B noBceiHeBHO KU3HM U NIPM U3YYEHHHU APYTUX NMPeIMeTOB:

® BBIUUCIISTH PACCTOSHUS HA MECTHOCTH B CTAaHIAPTHBIX CUTYAIUIX, IUIOU[AIA B TPOCTEHIINX
CIIy4asiX, IPUMEHATH (POPMYIIbI B MPOCTEUIINX CUTYaLUAX B IOBCETHEBHOM KU3HU

I'eomeTpuyecKHe MOCTPOEHUS

e 11300paxarh THUIOBBIE TUIOCKHE (GUTYPBI U (GUTYPHI B TPOCTPAHCTBE OT PYKH U C IIOMOIIBIO
UHCTPYMEHTOB.

B noBceqHeBHOM KH3HHU U IPpU U3YYCHUH NPYIUX NPEAMETOB:

BBINIOJIHATH HpOCTGﬁH.IPIG IMOCTPOCHHA HA MECCTHOCTH, HeO6XO,Z[I/IMBIe B peanLHoﬁ
KHU3HHU

I'eomeTpuueckue npeodpasoBaHus
- Crpouts ¢urypy, CAMMETPUUHYIO JaHHON (UTYype OTHOCUTEIBHO OCU U TOUYKH.
B noBcerHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEJIMETOB:

- pacro3HaBaTh ABM)KEHHE OOBEKTOB B OKPYKAIOILLEM MUPE;
- pacrmo3HaBaTh CHMMETPUYHBIE (PUTYPBI B OKPYKAIOIIEM MHUpe

BexkTopbI M KOOPpAUHATHI HA MJIOCKOCTH

- OmnepupoBatb Ha 6a30BOM ypOBHE MOHATUSMHU BEKTOpP, CyMMa BEKTOPOB, IPOU3BE/ICHUE

BEKTOpa Ha YKCIIO, KOOPAUHATHI HA IIJIOCKOCTH;

- OIpEnemATh OpUONIMKEHHO ~ KOOPJAMHATHI  TOYKHU o eé
U300paKEHUIO  HA KOOPJIUHATHOM MJIIOCKOCTH.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:

- HCIOJIB30BATb BCKTOPLI I pCIICHUS HpOCTCI‘/’II_HI/IX 3aia4 Ha OIPCACIICHUEC CKOPOCTHU
OTHOCUTCIIBHOT'O ABHMXCHUA

Hcropust MaTeMaTHKHU

- OnuceIBaTh OTIEIbHBIE BBIIAIOLIUECS PE3YNIbTATHI, IOJYYEHHBIE B X0/I€ PA3BUTUS MAaTEMATUKU
KaK HayKH;

- 3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEYECTBEHHOU U
BCEMHUPHOU UCTOPHUEH;



- IIOHUMATh pOJ'H: MATEMATUKHU B paBBI/ITI/II/I POCCI/II/I
MeTtoabl MATEMATHKU

- BeiOupare mnoaxondmuid  M3y4eHHbIM MeTOA JUuld PEUICHUH M3Y4YEHHBIX THUIIOB
MaTeMaTUYECKUX 3aau;

- IIpuBoguTe  TpUMEpPBl  MAaTEMaTUYECKUX  3aKOHOMEPHOCTEH B OKPYKaIOILIEH
JEMCTBUTEIIBHOCTH U IPOM3BEACHUSAX UCKYCCTBA.

BbInyCKHUK MOJYYHUT BO3MOKHOCTb HAYUYHTHCS B 7-9 Ki1accax JJiM o0ecnevyeHnsi BO3MOKHOCTH
YCHENIHOT0 MPOA0JIKEeHUsI 00Pa30BaHUA HA 0230BOM M YIIy0JEHHOM YPOBHSAX

JJieMeHTHhI TEOPHMH MHOKECTB H MATEMATHY€CKOMH JIOTUKH

- Onepuposamv”  nowsmusmu: — onpedenenue,  meopema, — aKCUOMA,  MHOICECMEO,
XAPAKmepucmuKky MHOICECms8d, dJIeMeHm MHOJICeCmsed, Nnycmoe, KOHeuHoe U OecKoHeyHoe
MHOHCECBO, NOOMHONCECMBO, NPUHAODTICHCHOCTb, BKIIOUEHUE, PABCHCIMEO MHONCECE;

- uUz00padicamv MHONCECMEa U OMHOUEHUE MHOICECE C NOMOWbIO KPY208 Diliepa,

- onpeoensims NPUHAONICHCHOCb JJIEMEHMA MHONCECMBY, 00beOUHEHUI0 U NepeceyeHuro
MHOJCECmS,

- 3a0a6amob MHONICECMBO ¢ NOMOWBIO NePEYUCTICHUSL INEMEHMO8, CI0BECHO20 ONUCAHUSL,

- onepuposams NOHAMUSMU. BbICKA3bIGAHUE, UCMUHHOCIb U JONCHOCHb 6bICKA3bIBAHSL,
ompuyanue BbICKA3LIBAHUN, ONEpayuu HAO  GbICKAZLIGAHUAMU: U, UWIU, He, VCIOGHbLE
BbICKA3bIBAHUS (UMNIUKAYUL),

- CMpoUmb 8blCKA3bIBAHUS, OMPUYAHUSL 8bICKA3bIEAHUIL.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

- cmpoumbs Yeno4Ku ymo3am;0quuL7 Ha OCHOB€ UCNOJNIb306AHUA NPpABUT IOCUKU,
- ucnojsbzoeambvb MHoaHcecmed, onepayuu ¢ MHos;cecmeamu, ux epaqbuquKoe npedcmaeﬂeﬂue
0751 ONUCAHUS PEAIbHbLX NpOYeCcos u SAGNeHUl

Yucaa

- Onepuposamov NOHAMUAMU: MHONCECMBO HAMYPATbHBIX YUCETl, MHONCECTNBO YENbIX
yycen, MHONCECMBO PAYUOHANbHBIX YUCEN, UPPAYUOHATbHOE HYUCTO, KBAOPAMHbIL KOPEHb,
MHOIHCECBO OELICMBUMENbHBIX YUCE]l, 2eOMEeMPUYEcKas UHmMepnpemayus HamypaibHblX, YebiXx,
DPAYUOHATILHBIX, OCUCMBUMENbHBIX YUCE]L,

- HOHUMAMb U 0OBACHAMb CMbICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCILA,

- BbINOIHAMb GLIYUCTCHUS, 8 MOM YUCTE C UCNOTb308AHUEM NPUEMOE PAYUOHATLHBIX
8bIYUCTEHUU,

- BbINOIHAMY OKPY2IeHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

- CPAasHUBAMb PAYUOHATbHBLE U UPPAYUOHATbHBLE YUCIA,

- npeocmasisims PAyuoHAaIbHOe YUCIO 8 8UOe 0eCAMUUHOL OpodU

- YROPAOOUUBAMb YUCA, 3ANUCAHHBLE 8 BUOE OOLIKHOBEHHOU U 0eCAMUYHOU OpoOU,
- nHaxooums HO/J u HOK uucen u ucnonvzosamo ux npu peuwieHuu 3a0au.

* 3J1ech ¥ 1aliee — 3HATH ONPECICHNIE OHSTHS, YMETh MOSCHSTH €I0 CMBICI, YMETh
MCIIOJIb30BaTh TIOHATHE U €T0 CBOMCTBA MPU MIPOBEICHUH PACCYXACHUMN, 10KA3aTEIbCTB,
pelIeHuH 3a/1ay.



B noBceiHeBHO KU3HM M TIPM U3YYEeHHH APYTUX NMPeIMeTOB:

- NpuMeHsmb NPasuia NPUOIUNCEHHBIX GbIYUCTIEHUL NPU PEUEeHUU NPAKMUYeCKUX 3a0a4 u
peutenuu 3a0ay Opyaux yueOHvix npeomemos;

- BbINOJHAMb CPABHEHUE Pe3VIbMANO8 bIUUCTEHUL NPU PeuleHUU NPAKMUYeCcKUx 3a0ay, 8 mom
yucne nPUOIUNCEHHbIX GbIYUCTICHUL,

- coCcmasisms u OYEeHUBAMb YUCLO8bLE GbIPAINCEHUSL NPU PEULeHUY NPAKMUYECKUX 3A0aY U
3a0ay u3 Opyeux yueOHvix npeomemos;

- 3anucwleams u OKpPY2isinb YUCTI06ble 3HAYEHUS. PEATbHbIX GEIUYUH C UCNOTIb308AHUEM PASHBIX
cucmem uzmeperust

To:kaecTBeHHbIE l'[p606pa30BaHI/lﬂ

- Onepuposamv NOHAMUAMU CMENeHU C HAMYPAIbHbIM NOKA3amenem, CMeneHu C UYeibim
OMPUYAMENbHbIM HOKA3AMeNeM;

- BbINOJHAMb NPeodPA308AHUS. YENbIX BbIPANCEHUIL: OelCmBeUs ¢ O0OHOUIeHAMU (CNoJICeHuUe,
8blUUMAaHUe, YMHONCEHUE), OeUCMBUsL C MHO20UIeHAMU (CNIOJCEHUe, BbIYUMAHUe, YMHOJCEHUE),

- BBINOJHAMb PA3LONCEHUE MHOSOYNICHO8 HA MHONICUMENU OOHUM U3 CHOCODO08: GblHeCeHuUe 3a
CKOOKY, 2pYNNUPOBKA, UCNONb308AHUE POPMYTI COKPAUWEHHO2O YMHONCEHUS,

- ebl0ensAmb K8aopam CyMmbl U pa3HOCMU 0OHOUIEHOB,

- packiaowieamsv HA MHOICUMENU KEAOPAMHbIL MPEXUIEH;

- BLINOIHAMb — NPeoOPA308AHUSL  BLIPAJICEHULL,  COOePICAWUX — CMENneHu ¢ YeablMu
OMPUYAMENbHBIMU  NOKA3AMENAMU, Nepexooums Om 3anucu 6 6ude CmeneHu ¢ YeibiM
OMpPUYAMeNbHbIM NOKA3amenem K 3anucu 6 suoe opoou,

- BLINOJHAMb NPeodPaA308anusi OPOOHO-PAYUOHATLHBIX BbIPANCEHUN. COKpaujenue Opooel,
npugedeHue aneedpauyeckux opooeti K 0dwemy 3HameHamento, CloNHCeHUue, YMHONCeHUe, OelleHue
aneebpauveckux Opobdeu, 6036edeHue aneedopauyeckou O0pobu 6 HAMYPAIbHYIO U  YeNyio
OMPUYAMENLHYIO CIENneHb,

- BbINOJHAMb NPEoOPAZ0BAHUSL BLIPANCEHULL, COOEPHCAUUX KBAOPAMHbIEe KOPHU,

- ebldenamb Keaopam CyMMbl UM PA3HOCMU O8VUIEHA 6 GbIPANCEHUSAX, COOePHCAUUX
K6aopammbvle KOPHU,

- BBINOJHAMb NPEOOPAZ0BAHUSL BLIPANCEHULL, COOEPHCAUYUX MOOYTb.

B noBceqHeBHOM KH3HHU U IIPUA U3YYCHHUH AIPYIUX MPEAMETOB:

®  GLINOIHAMb NPeoOPA3OEAHUS U OCUCMEUSL C YUCAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM
suoe;
®  GLINOIHAMb NPEodPA306aAHUsL ANICEOPAUYECKUX GbIPAICEHUL NPU PeUleHUU 3a0ay
Opyeux yueOHviX npeomMemos

YpaBHeHHUs M HEPABEHCTBA

e Onepuposamv nouAmMuAMU: YpPAGHEHUe, HEPABEHCMBO, KOPeHb VPAGHEHUs, peuleHue
HepaseHcmea, pPAeHOCUNbHbIE YPAGHEHUs, 001acmb onpedelienus YpasHeHus (HepaseHcmsaa,
cucmemvl ypagHeHULl Ul HepageHcms);

® pewams JUHEUHble YPAGHEHUA U YPABHeHUs, CB00UMble K JUHEUHbLIM ¢ NOMOUbIO
MOAHCOECMBEHHBIX NPE0OPA30BAHULL,

®  pewams KeaOpamHvle YPAGHEHUs U YPABHEHUs, C800UMble K K8AOPAMHbIM C HOMOWbIO
MO2HCOECMBEHHbIX NPeodPA308aHULL;

®  pewamsb OpoOHO-TUHELHbIE YPABHEHUS,



o peuwiams npocmeliuiue  UPpAYUOHATbHbIE — YPABHEHUs 1jtic\(ax a,

SNEORNEE)

®  pewams ypasHeHus: 8U0a 1 Oa:

®  pewams YpagHeHuUsi ChOCOOOM PA3N0NHCEHU HA MHONCUMENU U 3AMeHbl NePEMEHHOU,
. UCNONB308AMb MEMOO UHMEPBANO8 O/l peuleHUs YeavlX U OPOOHO-PAYUOHANbHBIX
HepaseHcmae;

L4 peutamo JUHElHbLe YPAaeHERUA U Hepaserncmeda ¢ napamempamu,

L4 peutamsv HeCN0HCHblE Kea()pamnble YPAaeHERUA C napamempom,

L4 peutams HeCN0HCHbLE CUCMEMDBL JUHEUHBIX ypaeHeHuL? C napamempamu,
L4 peutamsv HeC0JCHblE YPABHEHUA 68 Ye/lblX YUCIAX.

B noBceiHeBHOM KU3HM U NIPH U3YYEHHH APYTUX MPeIMETOB:

° cocmasnsims U peulams JuHelHble U KeAOpammuvle YPAGHEeHUs, VPAGHEHUS, K HUM
c80051uuUeCs, CUCTeMbl TUHEUHbIX YPAGHEeHUl, HePABEeHCME NPU peueHuu 3a0ay Opyaux y4eOHvix
npeomemos;

. BbINOIHAMb OYEHKY NPABOON0000Us. Pe3YTIbMAamos, NOLYYAeMblX NPU PeueHUU TUHEHbIX U
K6AOPAMHBIX YPAGHEHUl U CUCTIEeM JIUHEUHbIX YPAGHEHUll U HEPABEHCMSE NPU PeueHuu 3a0ay
Opyaux yueOHblX npeomMemos,

° 8bIOUPAMb  COOMBEMCMBYIOWUE  VPAGHEHUS, HEePABEHCMEA WA UX cucmemsl, O
COCMABIEHUSL MAMEMAMUYECKOU MOOeIU 3A0AHHOU PeAbHOU CUMYAYUU Ul NPUKIAOHOU 3a0aqu,
° VyMemb UHMEPNPemupo8ams NOJIVHEHHbI NpU peuleHuu YPAeHeHUsl, HepPaA8eHCmed Ulu
cucmemvl pe3yibmanm 6 KOHMeKCme 3a0aHHOU PeaibHOU CUMYayuu Uil NPUKIAOHOU 3a0aiu

DOyHKIUH

. Onepupogamv noHAMUAMU. QYHKYUOHAIbHAS 3A6UCUMOCTMb, QVHKYUS, paduK (yHKYuu,
Ccnocobvl 3adanusi QyHKyuu, apeymeHm U 3HaveHue QyHKYuu, odracmev onpeoeieHus U
MHOJHCECMB0  3HAYeHUU  QYHKYuu, HYIu @QYHKYUU, NPOMENCYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCMb YYHKYUU, YEMHOCMb/HEYEMHOCb DYHKYUU,

o cmpoums 2paguxu IUHeUHoU, K8aOpamuyHou yHKyul, oopamuol
NPONOPYUOHATLHOCMU, DYHKYUU BUOA: yla \k/i asvA vy [ 3 y O x;
X [ |
b

(1 Ha npumepe keadpamuyHoU GYHKYUU, UCNOIL308AMb NPeoOPA308aAHUs epaduKa

@yuxyuu y=f(x) ons nocmpoenus epaguros Gpynxyuu y [1af Jkx [ b [ c;

(1 cocmasnsime ypagHneHus NPsmMou no 3a0AHHbIM YCI08UIM. NPOX0Osiuell yepe3 08¢ MOUKU C

3A0aAHHBIMU KOOPOUHAMAMU, NPOX00Aujell Yepe3 OaHHYI0 MOYKY U NAPALLeNbHOU OAHHOU NPIMOLL,

(1 uccrnedosamsv ynxyuro no eé epapuxy;

[0 Haxooumbw MHOJMICECMB0  3HAYEHUll, HYIU, NPOMENCYMKU
3HAKONOCMOSHCEA, MOHOMOHHOCMU K8AOPAMUYHOU YHKYUU,

(1 onepuposamv nousmusmu: HOCIe008aMeIbHOCHb, apuphmMemuieckas npocpeccus,

2eoMempuiecKas npozpeccusi;

(1 pewams 3a0auu Ha apupmemuueckyio u 2eoMempuiecKyio npocpeccuro.



B noBce1HeBHOM KU3HM M IPH U3YYEHHHU APYTIUX MPeIMeTOB:

(1 unmocmpuposams ¢ nomowplo 2paguxa peanvHylo 3A8UCUMOCHb UL NPOYecc No Ux
Xapaxkmepucmukam,
[l ucnonvzosame ceoticmea u epagux K6AOpAMU4HOU QYHKYUU NpU peuleHuu 3a0ad U3z Opyaux
VueOHbIX npeomemos

TexcToBbIE 3a1a4N

(1 Pewamb npocmvie u Cl0dHCHble 3A0aYU PA3HLIX MUNOS, A MAKICe 3a0aiu NOBbIUEHHOU
MpyoOHOCmU,

[l ucnonv3osamv paszuvie Kpamkue 3anuci KAk MOOeIU MEKCHO8 CILOJNCHbIX 3a0ay OJis
NOCMPpOeHUst NOUCKOBOL CXeMbl U peuleHUsl 3a0ay,

[ pasauuames mMooenb mekcma u Mooeib peuweHus 3a0aiu, KOHCMpyuposams K 00OHOU MoOenu
PeUeHUs HECOICHOU 3A0ayU Pa3Hble MOOeIU MeKCMa 3a0ayu;

(1 3mamo u npumensimov 06a cnocoda noucka peweHus 3a0a4 (om mpedosanusl K yCio8uro u om
yenosusi K mpeboaHuro);

(1 mooernuposams paccyicoenusi npu NOUCKe peuterust 3a0ay ¢ NOMOubIo 2pagh-cxemvl;

(1 evldensimb smansvl peuerusi 3a0a4u U co0epHcanue Kaxrcoo2o smand,

(1 ymems 6vi6Upams onmumanbHblli Memoo peuleHus 3a0auu U 0CO3HA8AMb 8bl100p Memooa,
paccmampusams pasiuiHble Memoobl, HAX00UMb PA3HbLE PeUuleHUsl 3a0adlU, eClid 03MOICHO,;

(1 ananuzuposams 3ampyOHeHUsi NPU peuteHul 3a0ay,

(1 ebinonnsms pasiuunvlie npeoopazosanius nPeodoNCeHHOU 3a0ayu, KOHCMPYUPosams HO8ble
3a0a4u u3 OAHHOU, 8 MOM Yucie oopamuule;

(1 ummepnpemuposamsv 6bIMUCTUMENbHBIE PE3YIbMAMbL 8 3a0aue, UCCIed08amb NOLYYEHHOE
peuerue 3a0ayu;

(1 aunanuzuposamsv 8Ce803MOINCHbIE CUMYAYUU B3AUMHO20 PACHONONCEHUS 08YX 00BLEKMOos8 U
UBMeHeHUe Ux XapaKmepucmux npu COBMeCmHOM O8UNCEHUU (CKOPOCMb, 8peMsl, PACCMOsIHUe) NPpU
peuleHuy 3a0a4 Ha O08udxdceHue 08yx 00beKmo8 KaK 6 OOHOM, MaK U 6 NPOMUEONOLONCHBIX
HANpaeIeHusx;

(1 uccrnedosamv 6ce603MOICHbIE CUMYAYUU NPU PeuleHUuu 3a0ay Ha OBUJICEHUe NO peke,
PaAccMampusams pasHvle CUCmembl OMcUéma,

(1 pewams paznoobpasmvie 3a0a4u «HA YACTUY,

[l pewamsb u 060cHO8bI6AMb C80€ peuieHue 3a0ay (8blOensimb MAmemMamu4eckyio 0CHO8Y) Ha
HAXodicoenue Yacmu Yucid U Yyucia no e20 4acmu Ha OCHO8e KOHKPEmMHO20 CMbLCILA OpoOu,

(1 ocoswasamb u 00BACHAMb UOSHMUYHOCMb 3A0a4 PA3HLIX MUNOS, CEA3bIEAIOUWUX MPU
8eUUUHbL (Ha pabomy, HA NOKYNKU, HA OBUIICEHUE). 8blOeNsimb MU GeIUYUHbL U OMHOUEHUs
MedHCOY HUMU, NPUMEHAMb UX NPU PeuleHuu 3a0ad, KOHCMPYUposamv CcOOCMEeHHble 3a0ay
VKA3AHHBIX MUNOB;

(1 enadems OCHOBHBLIMU MEMOOAMU peuleHUst 3a0ay Ha CMeCU, CNA8bl, KOHYEHMPAYUU,

(1 pewams 3a0a4u Ha NPOYEHMbL, 8 MOM YUCTE, CLONCHbIE NPOYEHMbL ¢ 000CHOBAHUEM,
UCNONL3YS pasHble CROCOObL,

(1 pewams nocuyeckue 3a0a4u pasubiMu cnOCOOAMU, 8 MOM YUCTe, ¢ 08YMS OIOKAMU U C
mpemsi O10KaMu OAHHBIX C HOMOWbIO MAOIUY,

[0 pewamsv 3a0auu no KoMOUHAMOPUKe U meopuu 6eposIMHOCmell Ha
OCHOBE UCNOIL30BAHUS U3YYEHHBIX MEeMOO08 U 000CHOBLIBAMNb PeUuleHUe,

(1 pewams Hecl0CcHbIe 340a4U NO MAMEMAMUYECKOU CIMAMUCTUKE;



O 061a0emb OCHOBHLIMU MEeMOOAMU PeUleHUss CIONHCeMHbIX 3a0ay. apugmemuyeckutl,
aneebpauveckuil, nepedop 8apuaHmos, 2eomempuieckull, 2papuieckuti, NPUMeHsIMb UX 8 HOBbIX
1O CPABHEHUIO C U3VUEHHBIMU CUMYAYUSIX.

B noBceqHeBHOM KH3HHU U IpU U3YYCHUH NPYIUX NPEAMETOB:

(1 evidensimsb npu peuwteHuu 3a0ay Xapakmepucmuky paccmampueaemol 8 3adave cumyayuu,
OMIUYHBIE OM peanbHblX (me, Om KOMOPbIX AOCMPALUPOBANUCD), KOHCMPYUPOBAMb HOBble
cumyayuu ¢ Y4émom OMmux Xapakmepucmuk, 6 UHACMHOCMU, NpU peueHuu 3a0ay Ha
KOHYEeHMpayuu, y4umuléams nIOMHOCMb 6eecmed;

1 pewamsv u KOHCmMpyuposamv 3a0auu HA OCHOBE PACCMOMPEHUS. PEalbHblX CUMYyayul, 6
KOMOPbIX He MpeOyemcs MOYHbIL GbIYUCTIUMENbHBLU Pe3YIbmam,

(1 pewams 3a0auu Ha 08udiceHUe NO peKe, PacCMampueads pasHvie CUCeMbl Omcuema
CTaTHCTHKA U TeopHs BePOSITHOCTEMH

(1 Onepuposamv nouamusmu: cmonrbyamele U Kpyeosvie Ouazpammvl, maodauybl OAHHBIX,
cpedHee apugmemuyeckoe, MeOUaHda, HauUboOIvLUee U HAUMEHbUee 3HAYEeHUs 8blOOPKU, pa3max
8b100pKU, Oucnepcus U CMaHOapmHoe OMKIOHeHUe, CLYYAUHAs UBMEHYUBOCb,

(1 uzenexamv unghopmayuro, npeocmasieHHy0 8 mabauyax, Ha OUazpamMmax, epapurax;

[l cocmasnams mabauywvl, cmpoums ouazpammyvl U epaguku Ha OCHO8e OAHHBIX,

[l onepuposame nouamusmMu: ¢axmopuan 4ucia, nepecmaHosKu U couemanus, mpey2oabHUK
[lackans;

[ npumenamov npasuno npousseoeHus npu peuenuu KOMOUHAMOPHBIX 34044,

(1 onepuposamv nouamuAMu:  CAV4QUHBIL  ONbIM,  CAVYAUHBIL  6bl00p,  UCHbIMAHUe,
leMenmapHoe  CiyuaiHoe cobvimue (UCX00), Klaccuweckoe onpeoeieHue 8eposmHOCmu
CYYAHO20 cOObIMUS, ONepayul Hao CLYYAUHLIMU COOLIMUIMU;

(1 npeocmasnsams ungopmayuio ¢ nomowwio kpyeos Jilnepa,

1 pewamv 3a0ayu Ha BbIYUCIEHUE BEPOSIMHOCMU C NOOCYEMOM KOIUYECMBAd BAPUAHMOE C
HOMOWBIO KOMOUHAMOPUKU.

B noBcexHeBHOM KU3HM ¥ TIPH U3YUYEHUH APYTUX MPEIMETOB:

(] uzenekamo, unmepnpemupoeams u npeoopPa306bi6amMsb UHGOPMAYUIO, NPEOCMABNIEHHYIO 8
maoauyax, Ha OUAzpammax, 2papurax, ompaxicaruwiyro ceoUCmsea U Xapakmepucmuky peaibHblx
npoyeccos u s61eHul,

1 onpedensmv cmamucmuieckue Xapakmepucmuxu 6bl100poK no mabauyam, Ouazpamman,
epagukam, 6blNOIHAMb CPABHEHUE 8 3ABUCUMOCTIU OM YelU PeUleHUsl 3a0adu;

(1 oyeHusamov 6epoAMHOCHb PeanibHbIX COObIMULL U ABTIEHUI.

I'eomerpuueckue Gurypsl

[l Onepuposamsv noHaAMuAMU 2e0MEMPULECKUX DuUSYp;

1 uszenexamy, uHmepnpemuposams U npeobpa308vI8aAmMy
unghopmayuro 0 2ceomempuyecKux ueypax, npeocmagienHyio Ha

yepmedrcax;

b npumenamo eeomempudeckue Gakmol 014 pewieHus 3a0ad, 8
mom yucrne, NPeononazarux HeCKOJIbLKO Wa208 peuleHus;

[ gopmynuposams 6 npocmeuwiux CLyyasx c80UCmsea u NPUHaKu uayp;
(] Ooka3zvleame 2eomempuieckue ymeepuHcoeHus

1 enadems CMaHOapmuoll  Kiaccuguxkayue niocKux gueyp
(mpeyeonvbHUKo8 UYEembIPEXY20IbHUKOB).

B noBceaHeBHOI1 ;KM3HU M IPU U3YYEeHHH JPYTUX NMPEAMETOB:

1 ucnonvzosamo ceolicmea  eeomempuieckux — Queyp 011
peuieHus 3a0ay NPAKMUYecKo2o Xapakmepa u 3a0ay U3 CMe*CHbIX

OUCYUNIUH

OTHoOLIECHUA



[l Onepuposamv  nonamusAMu:  paseHcmeo  @ueyp, pasHvie  @Queypvl,  pPABEHCMBO

MpeyeobHUKO8, NAPALIEIbHOCHb  NPSAMbIX, NEePNEeHOUKYISPHOCMb NPSIMbIX, Yelbl  MeHCOY

NPAMBIMU, NEPNEHOUKYIAD, HAKIOHHAS, NPOeKyus, nodobue gueyp, nodobHvie ucypel, no00OHbIe

mpeyeobHUKU,

(1 npumensme meopemy @Daneca u meopemy 0 NpONOPYUOHATLHLIX OMPE3KAX NPU PeueHUU

3a0au;

(1 xapaxmepuzosamb 83auMHOE PACHONLONCEHUE NPIMOU U OKPYICHOCMU, O8YX OKPYICHOCMEL.

B noBceHeBHOI ;KM3HU M MPU U3YYeHHUH IPYTHX MPEIMETOB:

(1 ucnonvzosamv omuowieHus s peuleHus 3a40ay, 603HUKAIOUWUX 8 PEANbHOU HCUZHU

H3mepeHusi U BIYUCTEHUS

[l Onepuposamsv npedcmagnenuamu o O1uHe, nIOwWaoU, oo6véme Kax geauyunamu. Ilpumenameo

meopemy Ilughacopa, popmyrvt niowaou, ob6véma npu pewreHuu MHOSOUAL08bIX 3aA0ay, 6

KOMOPbIX He 6ce OaHHble NPeoCmasieHbl A6HO, a mpebdylom 6blYUCIeHUll, onepuposams Ooee

WUPOKUM  KOIUYECTBOM (POpMYN ONUHbL, NAOWAOU, 00BEMA, GLIYUCIAMb XAPAKMEPUCTIUKU

KoMOuHayuii ueyp (OKpyscHOCmell U MHO2OV2ONbHUKOB) BbIYUCTAMb DPACCMOAHUL MeHCOY

Queypamu, npumeHsms mMpueoHoOMempuyeckue Gopmyavl Oiisi GbIMUCAICHUN 8 00ee CIONCHBIX

CyUasnx, npo8OOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCIU U PABHOCOCMABIEHHOCMU,

(1 nposodums npocmvle GblUUCIEHUS HA OOBEMHBIX MeNax;

1 gopmyruposams 3a0auu Ha vivUCTIeHUe ONUH, naowaldell u 00BLEMO8 u pewiamsv ux. B

cooepoicanuu ecmov ewjé u meopema CUHyco8 u Kocuuycos. Jlubo mam yopams . 1ubo 30ecw

0obasumsw

B noBceHeBHOI ;KM3HU M NIPU U3YYE€HHH JPYTUX NPEAMETOB:

(1 nposooums GbluUCIEHUSI HA MECIMHOCTU,

(1 npumenamo ghopmynvl Npu GbIMUCTEHUAX 8 CMENCHBIX YUeOHbIX NpeOMemax, 8 OKpyicarouyel

oeticmeumenbHOCmu

I'eomeTpryeckue nocTpoeHus

(1 Hzobpaxcamv  2eomempuuecKue Queypvl  no  mekcmosomy u
CUMBOTILHOMY ORUCAHUIO,

[l ¢c60600HO onepuposame 4epmMENCHLIMU UHCMPYMEHMAMU 8 HECTONCHBIX CVUASX,

(1 evinoansmo ROCMPOeHUs. MPey2obHUKOS, NPUMEHSIMb  OMOeNbHbLE

(1 uzobpasxcamo Munosvie niockue — Queypvl  u obvemmble mena ¢

B noBceHeBHOI ;KM3HU M NPU U3YYE€HUH IPYTHX MPEIMETOB:

(1 evinoansims npocmetiwiue NOCMPOEHUs. HA MECIMHOCMU, He0OX00UMble 8 PEANbHOU HCUSHU,

(1 oyenusamv pasmepvl peaibHbIX 00BEKMO8 OKPYICAIOWE20 MUPA

IIpeoOpa3oBanus

(1 Onepuposame noHsmuem OBUNCEHUs U NPeodPa308aHusi No00OUs, 61a0emv NPUEMamu

noCmpoeHus. Queyp ¢ UCHONb308AHUEM OBUNCEHUL U Npeodpa308aHuti NOO0OUs, NPUMEHAMb

NOJYYEHHble 3HAHUS U ONbIM NOCMPOEHUU 68 CMENCHLIX NpeoMemax U 6 pPeanbHblX CUMYayusx

OKpyJfcaloujeco mupa,

[0 cmpoumv ¢ueypy, noooduyr0 O0aHHOU, NOIBL30BAMBCSA COUCMEAMU NO00OUS  O/A

000CHOBaHUs cBOUCME huyp;

(1 npumenamov ceolicmea O08udiCeHUll Ol NpPo8edeHUs NPocmeuux 0OO0CHOBAHUI CEOUCME

Queyp.

B noBceaHeBHOI ;KM3HM M NIPU U3YYEeHHH JPYTUX MPEAMETOB:

(1 npumensams ceoticmea 08UNCEHUL U NPUMEHAMb N0O0OUe OJisk NOCMPOEHUT U BbIYUCTIeHULL

Memoob,
NOMOUIbI



BekTopbl 1 KOOPAUHATHI HA TJIOCKOCTH
(1 Onepuposamv nonamusmu 6eKmop, CymMmda, pasHOCMb 8eKMOPO8, NpoussedeHue 8eKmopa
Ha 4UCio, Y20l Mexncdy BeKmMOpaMU, CKAIAPHOE NPOU3BEOeHUe GeKMOopo8, KOOPOUHAMbL Ha
NIOCKOCMU, KOOPOUHAMbL 6EKMOPA;
(1 evlnoanams Oelicmsusi HA0 8eKMopamu (CLOJdNCeHUe, BblYUMAaHue, YMHOJICeHUe HA YUCTO),
BLIYUCTIAMY  CKAIAPHOE Npou3eedenue, Onpedeisams 6 NPOCMEUUUX Cayudsx Yeol MexHcoy
BEKMOPAMU, BLINOIHAMb PA3NIONCEHUE BEKMOPAd HA COCMAGIAIOWUE, NPUMEHIMb NOJYYEeHHble
3HAHUA 8 (DU3UKe, NOAL308AMBCA (YOPMYNOU BbIMUCIEHUSL PACCMOAHUSA MeHcOy MOUKAMU NO
U38ECMHBIM KOOPOUHAMAM, UCHONIb306AMb YPAGHEHUs (hucyp 015 peuleHus 3a0ad;
(1 npumensme 6eKmopwvl u KOOPOUHAMbL OJisl PEUEHUS. 2e0MEeMPULECKUX 3a0ay Ha BbIYUCTIeHUE
ONIUH, Y2N08.
B noBceiHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:
(1 ucnonv3osamv nousimusi 6eKMOpoO8 U KOOPOUHAmM Ol peuleHus 3a0ay no ¢usuxe,
eeozpaghuu u opyaum yueoOHviM npeomemam
HcTopusi MaTeMaTHKHU
(1 Xapaxmepuzosams 6K1a0 8blOAIOWUXCS MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U UHBLX
HAayyYHbIX 0Oaacmell,
[l noumumams pors mamemamuxu 6 pazeumuu Poccuu
MeToabl MATEMATHKH
[l Hcnonv3ys uzyuennvie Memoowl, Npo8oOUmMs 00KA3amenbCmeo, blNOIHAMb ONPOBEPHCEHUE,
(1 Bwlbupamo uzyuenHvle Memoobl U ux KOMOUHAyUU OJisi peUeHUsi MAMeMamuyeckux
3a0au,

- UCNONb306aMb MameMamuieckue 3HaHus 01 ONUCAHUS 3aKOHOMePHOCMell 8
OKpydHcatoujeli 0elcmeumenbHOCmuy U NPOU3BE0eHUSAX UCKYCCMEA,
- NPUMEHAMb npocmetiuiue NpocpamMmHble Cpeocmed U INeKMPOHHO- KOMMYHUKAYUOHHbBLE
cucmembl NPU peuleHuy Mamemamuieckux 3a0ay.

BbINyCKHUK MOJIYYHT BO3MOKHOCTH HAYYUTHCHA B 7-9 Ki1accax JJIsl yCIECIIHOTO
NPOAOJIKeHUsI 00pa30BaHus HA YIIy0JIEHHOM YpOBHE

DJIeMEeHTBI TEOPHH MHOKECTB 1 MATEMAaTHY€eCKOH JIOTUKH

- CBOGOJIHO OIEPHPOBATE’ MOHATHAMI: MHOKECTBO, XapPAKTEPHCTHKH MHOMKECTBA, DIEMEHT
MHOXECTBa, IYCTO€, KOHEYHOE U OECKOHEUYHOE MHOXECTBO, IOJMHOXKECTBO, NMPUHAIEKHOCTD,
BKJIIOUEHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3aJJaHNE€ MHOXKECTBA;

- 3aJaBaTh MHOXKECTBA Pa3HBIMH CIIOCOOAMU;

- IIPOBEPSATH BBHIIIOJIHEHNE XaPAaKTEPUCTUUECKOTO CBOWCTBA MHOXKECTBA;

- CBOOOJTHO ~ ONEpUpPOBaTh TMOHATHSMU:  BBICKA3bIBAaHWE, HCTUHHOCTH U  JIO)KHOCTb
BBICKA3bIBAHUS, CJIOKHBIE U MPOCTHIE BHICKA3bIBAHMSI, OTPUIIAHHE BBICKA3bIBAHUI;, HCTUHHOCTH U
JIO)KHOCTb YTBEP)KIEHUS W €ro OTPHUIIAHMSA, ONEPALMM HaJ BbBICKA3bIBAHUSAMHU: W, WIM, HE.
VY cn0BHBIE BHICKA3bIBAHUS (MMIUIUKAIINHN);

- CTPOUTH BBICKAa3bIBaHMSI C UCIIOJIb30BaHUEM 3aKOHOB alNreOphl BHICKA3bIBAHUM.

B noBceiHeBHOM KU3HM M IPH U3YUYEHHUH APYTUX NMPeIMeTOB:

- CTPOUTH PacCyXAECHHsI HA OCHOBE UCIOJIb30BaHUs IIPABUJI JIOTUKH;

> 311ech 1 J1aJiee — 3HATH ONMpEIeICHHe IOHATHS, 3HATh H yMETh JOKA3bIBATh CBOMCTBA (IPH3HAKH,
€CJIM OHM €CTh) MOHATHUS, XapaKTEPHU30BATh CBA3H C APYTUMHU MOHITHIMHU, IPEICTABIISIS OJHO
HOHATHE KaK YacTh LIEJIOCTHOTO KOMIIIEKCA, UCIIOIb30BATh IIOHATHE U €r0 CBOMCTBA NPU
IIPOBEJCHUH PACCYXACHUM, JOKa3aTENbCTB, PELICHUH 3a/1ay.



- UCIIOJIb30BaTh MHOKECTBA, OTIEpaIl ¢ MHOXKECTBAMH, UX IpaduiecKoe MpeIcTaBIeHHe s
OIKCAHMsI peasIbHBIX IPOLIECCOB U SBJICHUHN, IPU PEILICHUH 3a]1a4 APYrHX y4eOHBIX IPEIMETOB
Yucnaa

- CB000OAHO OIEepUPOBaTh MOHATUAMU: HATYPaIbHOE YHCIIO, MHOKECTBO HaTYpaJIbHbBIX YHCET,
IEJIOE YUCIIO0, MHOYKECTBO HEJBIX YHCEN, OOBIKHOBEHHAs APOOb, NecATHYHAs Ipo0b, CMEIIaHHOE
YHCJIO, PALIMOHAIIBHOE YHMCIIO, MHO’KECTBO PALIMOHAJIBHBIX YMCEIl, UPPALIMOHAIBHOE YHCII0, KOPEHb
CTENEHU N, ICUCTBUTEIBHOE YMCIIO, MHOXECTBO JACHCTBUTEIBHBIX YHCEI, I'€OMETPUYECKas
MHTEPIIPETALNS HaTypaJIbHbIX, LENbIX, PALIMOHAIBHBIX, JCUCTBUTEIbHBIX YUCEIL;

- IOHUMaTh M OOBSCHATH Pa3HUIly MEXJy MO3MLHUOHHOM M HEMO3MLHMOHHOH cHcTeMaMu
3aIACU YUCEIT;

- HEPEeBOJIUTH YUCIIA U3 OAHOM CUCTEMBI 3alIUCH (CUCTEMBI CUUCIIEHNUS) B APYTYIO;

- JIOKa3bIBaTh W UCMOJIb30BAaTh MPU3HAKU ACIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbl 1
IIPOU3BENICHNUS YHMCEIl IIPU BBINIOJIHEHUH BBIYUCIICHUI U PELLICHUY 3a/1a4;

- BBITNOJIHATh OKPYIVIEHHE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YHCEN € 33JaHHOM TOUHOCTHIO;
- CpaBHMBATh JICHCTBUTEINIbHBIE YUCIIa PA3HBIMU CIIOCOOAMU;

- yIOPSAOYMBATh YHCIIA, 3allICAHHbIE B BUJAE OOBIKHOBEHHOW M JECSATUYHOW ApoOu, yucia,
3allMCaHHbIE C UCIIOJIb30BAHUEM apU(PMETUYECKOIO KBAJIPATHOTO KOPHs, KOpHEl cTeneHu 0oiblie
2,

- Haxoauth HOJ] m HOK wumcen pasHbIMH cIOCOOaMH W HCIOJIB30BATH WX NPHU PEUICHUU
3a/1a4;

- BBINOJIHATh BBIYMCIICHUS W MPEOOpa30BaHUsI BBIPAKECHUH, COJEPKAIIUX JIEHCTBHUTEIbHbIC
4uCia, B TOM YUCJIE KOPHU HATYPAIbHBIX CTEIICHEH.

B noBceiHeBHOM KU3HM M TIPM M3YYEHHH APYTUX NPeIMeTOB:

- BBINOJIHATh U OOBSICHATH PE3Y/bTaThl CPABHEHUS PE3Y/IbTaTOB BBIYMCICHUN MPU pEIICHUH
MPAKTUYECKHUX 3aj[ad, B TOM 4YMCJIE MPUOIMKEHHBIX BBIYMCIIEHUHN, MCIIONB3Yyd pa3Hble CIOCOObBI
CpPaBHEHU;

- 3alMChIBaTh, CpPaBHUBATh, OKPYIVIATH YHUCJIOBBIE JAHHBIE PEAIBHBIX BEIUYHH C
WCITOJIb30BAaHNEM Pa3HBIX CUCTEM U3MEPEHUS;

- COCTaBJIATh W OIICHHWBAaTh DPAa3HBIMHM CIIOCOOAMH YHCIIOBBIE BBIPAKEHHUS MpPU PELICHUU
MPAKTUYECKHX 3aja4 ¥ 3a7a4 U3 APYTUxX y4eOHbIX NMPEIMETOB

ToxnecTBeHHBbIE IPe0OPa30BAHUA

- CB0060HO OnepUpPOBATh MOHATUSAMH CTENEHHU C LI€TIBIM M JPOOHBIM ITOKa3aTeleM;

- BBITOJIHATh JI0Ka3aTeNNbCTBO CBOWCTB CTENMEHW C UEJIbIMU M  JAPOOHBIMY
- OIIepUpOBATH HNOHATHAMHM  «OJHOWIEH», (MHOTOUJIEH», KMHOTOUIIEH  C OJTHOM TI¢
«CTaHJapTHAas 3alliCh MHOTOUYIEHA», CTENIEHb OJTHOYICHA U MHOTOYJICHA;

- CBOOOJHO BIAJAETh MpUEMaMH MpPeoOpa3oBaHMsI LENbIX U JIPOOHO-pAIlMOHATIBHBIX
BBIPAKECHMUI;

- BBIMOJIHATh ~ Pa3lo)KEHHE MHOTOWIEHOB Ha MHOXHTEIM pPa3HbIMH CIIOCOOaMH, ¢
MCIIOJIb30BaHNEM KOMOHWHAIIMN pa3InYHBIX NPUEMOB,;

- UCIMOJIb30BaTh TeopeMy Buera u teopemy, oOpaTHyto Teopeme Buera, ais moucka KopHei
KBaJPaTHOrO TPEXWIEHA W Ui PEIIeHUs 3aJad, B TOM YHUCIE 3a/ad C IapaMeTpaMH Ha OCHOBE
KBAJIPATHOTO TPEXWICHA;

- BBIIIOJIHATH JIEJIEHNE MHOTOWIEHA HA MHOTOUJIEH C OCTATKOM;

- JIOKa3bIBaTh CBOMCTBA KBAIPATHBIX KOPHEW U KOPHEN CTENEHH N;

- BBINOJIHATh MPeoOpa3oBaHUsl BBIPAKEHUH, COAEpKALIMX KBaJpaTHble KOPHHM, KOPHHU
CTEreHH N,



- CBOOOJIHO ONEPUPOBATH MOHATHIMHU «TOXKAECTBO», «TOXKIAECTBO HA MHOXKECTBEM,
«TOKIECTBEHHOE MPeo0pa3oBaHUE»;
- BBIIIOJIHATh pa3inyHbIe npeoOpa3oBaHus BBIPAKECHMUI,

() ==

COZIEpIKaILX MOYJIH.

B noBceHeBHOI KM3HHM M IPU U3Y4YEHHH JPYTHX PEAMETOB:

- BBINOJIHATH IPE0Opa30BaHMsl U IEHCTBHSI ¢ OYKBEHHBIMHU BBIPAKCHUSIMU, UUCIIOBBIE

KO3 PHUIIMEHTHI KOTOPHIX 3aMCAHBI B CTAHAAPTHOM BHUJIE;

- BBINOJIHATH IPE0Opa30BaHMsl PALlMOHATIBHBIX BBIPAXKEHUH NTPU PELICHUH 3aa4 IPYTUX
y4€OHBIX MPEIMETOB;

- BBINOJIHATH POBEPKY PABIONOA00Us (PU3NIECKUX U XUMUYECKUX (POPMYJI Ha OCHOBE
CpPaBHEHUS Pa3MEPHOCTEN U BAJIECHTHOCTEMN

YpaBHeHUSs] U HEPABEHCTBA

- CBo06oHO onepupoBaTh MOHATUSAMU: YpaBHEHHE, HEPABEHCTBO, PaBHOCUJIbHBIE YPAaBHEHMS
U HEPAaBEHCTBA, YypaBHEHHE, SBIIONICECS CIEACTBHEM JIPYroro YpaBHEHUS, YypaBHEHHS,
PaBHOCHIJIBHBIE HA MHOKECTBE, PABHOCHIIbHBIE MIPEOOpa30BaHHs yPaBHEHUH;

- pelath pa3Hble BUJAbl YPaBHEHUH M HEPABEHCTB M MX CHCTEM, B TOM 4YHCIE HEKOTOPbIE
ypaBHEHUs 3 U 4 cTeneHel, 1poOHO-pallioHaIbHbIE U UPPALIUOHAILHBIE;

- 3HaTh TeopeMy Buera ais ypaBHEHUH CTENEHH BbIIIE BTOPOH;

- [IOHUMaTh CMBICI TEOPEM O PpABHOCWIBHBIX W HEPABHOCWIBHBIX IPeoO0pa3oBaHUIX
YpaBHEHHIA U YMETh UX JIOKA3bIBATh;

- BJIAJICTh Pa3HBIMU METOJIAaMH PEIleHHs YpaBHEHHH, HEPAaBEHCTB U UX CUCTEM, YMETh
BBIOMPATh METOJI PELICHUsI 1 0OOCHOBBIBATH CBOU BBIOOD;

- UCIIOJIb30BaTh METOJI UHTEPBAJIOB ISl PELIEHUs HEPABEHCTB, B TOM YHUCIIe APOOHO-
paLMOHATIBHBIX U BKIIOYAIOIIUX B c€0sl HPPALlOHAJIbHBIE BBIPAKEHMS;

- peath anredpanyeckue ypaBHEHHs 1 HEPAaBEHCTBA U UX CUCTEMBI C TapaMeTpamMu
anreOpanyeckuM U rpaguuecKuM MeTO/1aMu;

- BJIAJICTh Pa3HBIMU METOJIaMH JIOKa3aTelbCTBA HEPABEHCTB;

- pemaTh ypaBHEHHS B LIEJBIX YHCIIaX;

- n300pakaTh MHOKECTBA Ha IJIOCKOCTH, 33/1aBaeMble YPaBHEHUSIMHU, HEPABEHCTBAMHU U MX
CHCTEMaMH.

B noBceaHeBHOI1 ;KM3HU M PU U3YYeHHUH JPYTUX NMPEAMETOB:

- COCTaBJIATh U pelIaTh YpPaBHEHMsI, HEPABEHCTBA, UX CHCTEMbI IPU PELICHUU 3aJad JAPyrux
y4eOHBIX IPEAMETOB;

- BBINOJIHATh OLIEHKY NPaBAONOJ00Ms pe3yabTaToB, MOIY4YaeMbIX MPU PELICHUH Pa3JInYHbIX
yYpaBHEHMI, HEPABEHCTB U X CUCTEM IIPH PEILICHUHU 3ajay APYTUX YUeOHBIX IPEIMETOB

- COCTAaBIIATh M pelIaTh yYpaBHEHHs W HEPABEHCTBA C IMapaMeTpaMHu TPH PEIICHUH 3aaad
JPYruX y4eOHBIX PEAMETOB;

- COCTaBIIAITh YpaBHEHWE, HEPABEHCTBO WJIM WX CHCTEMY, OITMCHIBAIOIINE pPEATBHYIO
CUTYAIIMIO WM MIPHUKIIAJHYIO 3a/1a49y, HHTEPIPETUPOBATH MTOTyYSHHBIE PE3YyIbTATHI

DOyHKIUHA

- CB0oOOHO oOmeEpUpoBaTh MOHATHSAMU: 3aBUCUMOCTh, (DYHKIMOHAJbHAs 3aBUCHUMOCTD,
3aBUCUMasi U HE3aBUCUMasl TEpEeMEHHbIe, (YHKIHS, CIIOCOOBI 3amaHust (QYHKIWH, apTyMEHT U
3HaYeHue (YHKLUUHU, 00JacTh ONpPENesIeHUsI U MHOXKECTBO 3HaueHHs (DyHKIUH, HYIH (YHKIIHH,
NPOMEKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH (DYHKIMH, HauOoJbIllee W HaMMEHBIIee
3HaYeHUs, YETHOCTH/HEUETHOCTh (DYHKIMM, TEPUOAUYHOCTh (QYHKUMH, Tpaduk (QYyHKIUH,
BEPTUKAJIbHAsA, TOPU3OHTAIbHAS, HAKJIIOHHAs aCUMIITOTHI; rpauK 3aBUCUMOCTH, HE SIBIISIOLIEHCS
dyHxumed,

- cTpouTh rpaduku GyHKIIUN: TUHEHHOM, KBaIpaTHIHON, IPOOHO-TMHEHHOH,

CTETIEHHOM TPU Pa3HBIX 3HAYEHHUAX MOKA3aTeNs CTeneny, y [1 X ;| |



- UCIIOJIb30BaTh IpeoOpazoBanus rpaduka HyHKIIUN yOf JUTSL TIOCTPOCHUS
LIX[

rpaguKoB QyHKIHIA y Oaf Okx O b0 Oc;

- aHaJIM3UPOBaTh CBOIMCTBA (YyHKUMI U BUJI TpaduKa B 3aBUCUMOCTH OT IapaMETPOB;

- CBOOOJTHO OIIEpUpPOBATH MOHATHSIMHU: I10CJIEZI0BATEIBHOCTb, OrpaHUYEHHAas
II0CJIEI0BATEIbHOCTh, MOHOTOHHO BoO3pacraromias (yObIBarolias) MOCIIEA0BaTENbHOCTh, MpeJel
MOCJIEIOBATEIbHOCTH,  apu(MeTHUYecKass  HpOrpeccusi,  TreoMeTpuyeckas  Mporpeccus,
XapaKTepUCTHUECKOE CBOUCTBO apU(PhMeTHUeCKOi (reoMeTpUUYeCcKoi) MPOrpeccuy;

- UCIOJIb30BaTh METOJ MaTeMaTHMYeCKOW MHIYKLIMU Ul BbIBOZAA (hOpMyll, JOKa3aTenbCcTBa
pPaBEHCTB U HEPABEHCTB, PEIICHU 3a/1a4 Ha JEIMMOCTb;

- UCCIIEI0BaTh M10CIIEI0BATEIbHOCTH, 3aJaHHBIE PEKYPPEHTHO;

- pelaTb KOMOMHUPOBAHHbIE 33/1a4M Ha apU(PMETHUECKYIO U TEOMETPHUECKYIO TPOIPECCHH.
B noBceHeBHOI :KM3HHM M NIPU U3YYEHHH JPYTHX NPeAMETOB:

- KOHCTPYUpPOBaTh M MCCIEAOBATh (DYHKIMM, COOTBETCTBYIOLIUE pEAJbHBIM IpoOLEccaM U
SBIICHUSIM, WHTEPIPETUPOBATH IIOJYYEHHBIE pPE3yJIbTaThl B COOTBETCTBUU CO CIEHU(DUKON
HCCJIETyEMOT'0 TIpoLecca UITU SIBJICHUS,

- UCTIOJIB30BaTh TPa(pUKK 3aBUCUMOCTEH IS UCCIIEAOBAHUS PEATbHBIX MPOLIECCOB H SBIICHHIA;
- KOHCTPYUpPOBaTb M HCCIENOBAaTh (YHKIMM MNpU PELICHUH 3ajad APYyruxX Yy4eOHbIX
IIPEIMETOB, HWHTEPHPETUPOBATh IOJYyYEHHBIE PE3YyJIbTaTbl B COOTBETCTBUU CO CHELUPUKON
y4eOHOro npeamMeTa

CTaTHCTHKA H TeopHsl BepPOSITHOCTEH mocJie 3a/1a4

- CB0oOOHO oOmepHpoBaTh MOHATUAMHU: CTOJOYAThle M KPYIOBbIE JMArpamMMbl, TaOIHILbI
JAHHBIX, CpefHee apudmMeTndeckoe, Mearana, HanOobIIee U HAaUMEHbIIee 3HAUYCHHUS BBIOOPKH,
pasmax BBIOOPKH, TUCIIEPCUS U CTaHAAPTHOE OTKIOHEHUE, ClydaiHas H3MEHUYUBOCTH;

- BbIOMpaTh Hambosiee YAOOHBIM crmoco0 MpeacTaBieHUs WHQPOPMALMHU, aJeKBATHBIA €€
CBOMCTBaM H IIEJISIM aHAJIN3a;

- BBIUHCIISTH YNCIIOBBIE XapaKTEPUCTUKN BBIOOPKH;

- CBOOOJHO ONEpUPOBaTh NOHATUAMU: (PaKTOpHal 4YMCIA, MEPECTAHOBKH, COYETaHUS U
pa3mMenienus, TpeyroiabHuk [lackans;

- CBOOOJHO OINEPUPOBATH MOHATUSAMU: CIIyYallHBIM ONBIT, CIy4yailHbIH BHIOOp, HCHBITAHHE,
JJIEMEHTAapHOE CclyyailHoe coObITHE (MCXOM), KJIACCHUYECKOe OINpefeieHHe BEpOSTHOCTH
CIIy4ailHOrO COOBITHSA, OINEpaly HaJ CIy4alHbIMH COOBITHSIMH, OCHOBHbIE KOMOWHATOpHBIE
bopmysl,

- CBOOOJTHO OIEPUPOBATH MOHATUAMU: CIyYalHBIM OMBIT, CIy4yaiHbI BHIOOp, HMCHBITAHHE,
AJIEMEHTapHOE Cly4aifHoe CcoObITHE (MCXO0J), KIJIACCMUECKOE OIpeJeIeHHE BEpPOSTHOCTH
CIIy4alfHOTO COOBITHSI, ONEpaluu HaJ| CIy4alHBIMH COOBITHSIMHM, OCHOBHbIE KOMOWHATOPHBIE
bopMyIbI;

- 3HATh MPUMEPHI CITyYalHBIX BEJIHMUUH, U BBIYUCIIATH UX CTATUCTUYECKUE XapaKTEPUCTUKU;

- UCIIOJIb30BaTh (POPMYJIbI KOMOMHATOPHKH MPH PEIICHMH KOMOWHATOPHBIX 3a]1a4;

- pelaTh 3aJa4i Ha BBIYUCIIEHUE BEPOSATHOCTH B TOM YHUCIIE C UCIOIb30BaHUEM (POPMYII.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEIMETOB:

- IPEJCTaBIATh HH(POPMAIIMIO O PEATBHBIX MPOLIeccax U SIBICHUSIX CIIOCOOOM, aJIeKBaTHBIM €€
CBOICTBaM U LIEJIH MCCIIEIOBAHNUS;

- aHaAJM3UPOBATh U CPABHUBATH CTATHCTUYECKUE XapaKTEPUCTHKH BBIOOPOK, MOIYUYEHHBIX B
MpoLEecce pelIeHrs MPUKIATHOW 3aJauM, U3yUYEHHUs DPEaJbHOrO SBJICHUS, PEIICHUs 3aJaud U3
JIPYTUX y4EOHBIX MPEAMETOB;

- OLIGHUBATh BEPOSATHOCTh PEATbHBIX COOBITUIN U SBICHUN B PA3TUYHBIX CUTYaIUAX
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- PemaTh npocTbie U CII0KHBIE 33]a4, @ TAKXKE 3a]Ja4l ITOBBIILIEHHOW TPYJHOCTH U BBIAEIATH
UX MaTeMaTHYECKYIO OCHOBY;

- pacro3HaBaTh pa3Hble BUJIbl U TUIIBI 33]1a4;

- UCIIOJIb30BaTh pa3Hble KPATKUE 3allMCH KaK MOJENM TEKCTOB CIOKHBIX 3aJad M 3aJad
MOBBIIICHHONW CJIOKHOCTU JUJIsl MOCTPOCHHUS TOUCKOBOM CXEMbl U pelleHUs 3a/]ay, BbIOUpaTh
ONTUMAJIBHYIO JUISl pACCMAaTPUBAEMOM B 33/1au€ CUTYallMy MOJIEJIb TEKCTa 3aJauH;

- pa3ianyaTh MOJENb TeKCTa U MOJENb PEelIeHUs 3aJaud, KOHCTPYHUPOBATh K OJHOW MOJENn
pELLIEHNUs CIOXKHBIX 3a/1a4 pa3HbIE MOJIENIN TEKCTA 3a/1a4H;

- 3HATh U MPUMEHSATH TPU croco0a MoucKa pemreHus 3aaa4d (0T TpeOOBaHUS K YCIOBHUIO U OT
yCJIOBHS K TpeOOBaHMIO, KOMOMHUPOBAHHBIN );

- MOJIEIUPOBATh PACCYKICHHS MTPU MOUCKE PEIICHUS 33/1a4 C TIOMOIIBIO rpad-CXeMBbI;

- BBIJICTISITH OTAIlbl PEIICHUS 33a]Ia4H U COJIepKaHne KaxI0ro 3Tara;

- YMETh BBIOMpPATh ONTHUMAJBHBIM METOJ peIIeHHs 3aJadyd M OCO3HaBaTh BHIOOp MeTOHa,
paccMmaTpuBaTh pa3IMYHbIE METO/Ibl, HAXOAUTh Pa3HbIE PEIICHUS 3a]1a4H, €CJIH BO3MOXKHO;

- aHAJIM3UPOBATH 3aTPYAHEHUS MIPH PEIICHUH 3a]1a4;

- BBIIOJIHATh pa3iMyHble NpeoOpa3oBaHUs NPEUIOKEHHON 3ajaud, KOHCTPYHpPOBAaTh HOBBIE
3aJja4uM U3 JaHHOM, B TOM YHCIie OOpaTHEIE;

- MHTEPIIPETUPOBATh BBIUMCIMTEIbHBIE PE3YJIbTAaThl B 3ajade, HCCIEA0BATh IOIYYEHHOE
pelieHue 3a1a4u;

- U3MEHATH YCJIOBHE 337ay (KOJIMYECTBEHHBbIC MM KAaueCTBEHHBIC JIaHHBIC), MCCIEIOBAThH
M3MEHEHHOE NMPeo0pPa30BaHHOE;

- AQHAJIN3UPOBATh BCEBO3MOXKHBIE CUTYallMH B3aUMHOIO pACIIOJIOKEHUS JBYX OOBEKTOB U
U3MEHEHUE UX XapaKTEPUCTUK MPU COBMECTHOM JBUKEHHM (CKOPOCTb, BpPEMs, PACCTOSHUE).IIPU
peleHre 3ajad Ha JIBUOKEHUE JIByX OOBEKTOB KaK B OJHOM, TaK M B IPOTHBOIOJOXKHBIX
HaIpaBJIEHUSAX, KOHCTPYUPOBAaTh HOBBIE CUTYallMM HAa OCHOBE M3MEHEHMs YCIOBUH 3aJayu Mpu
JBIDKEHUH 110 PEKE;

- UCCJIEIOBaTh BCEBO3MOXKHbBIE CHUTYallud IpPH pELIEHUH 3aJady Ha JBUKEHHE IO peKe,
paccMmaTpuBaTh pa3Hble CUCTEMBI OTCUETA,

- pemath pa3HOOOpa3HbIE 331aUU «HA YaCTHY;

- pematb 1 OOOCHOBBIBaTh CBOE pEIlIEHUE 3aJad (BBLACISATH MaTeMaTHYECKYI0 OCHOBY) Ha
HaXO0’KJICHWE YacTH YKCiIa U YHUCIIa MO €ro YacTH Ha OCHOBE KOHKPETHOI'O CMbIciia Apo0u;

- OOBSICHATh MJICHTUYHOCTD 3aJ]ad pa3HbIX TUIIOB, CBA3BIBAIOIIMX TPU BEJIMYMHBI (Ha paboTy,
Ha TIOKYTIKH, Ha IBM)KEHUE). BBIJIEISATH OTH BEJTMYNHBI U OTHOIICHHS MEXITy HUMH, TPUMEHSITh HX
IPY PELICHUH 33/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHbBIX TUIIOB;

- BJIa/IETh OCHOBHBIMM METOJAaMM pEIlEeHUs 3aJad Ha CMECH, CIUIaBbl, KOHIEHTpAaIUH,
UCIIOJIb30BaTh UX B HOBBIX CUTYAIMSX MO OTHOLICHUIO K U3YUYEHHBIM B Ipoliecce 00yueHHUs;

- pemiath 3a7a4d Ha MPOLEHTHI, B TOM YHCIE, CIOXXHBIE IMPOLEHTHl C OOOCHOBAHUEM,
UCTIOJIB3YS pa3HbIe CIIOCOODI;

- pelaTh JOrMYeCcKUe 3a/1aui pa3HbIMU CIoco0aMu, B TOM YHUCIIE, C IByMs OJIOKaMH U C TpeMs
6JI0KaMM JJAHHBIX C TOMOILBIO TaOJHII;

- pemath 3aJa4d MO0 KOMOMHATOPHKE M TEOPUM BEPOATHOCTEH Ha OCHOBE MCIIOJIB30BAHMS
U3YyYEHHBIX METOJIOB U 0OOCHOBBIBAThH PEILLICHUE;

- pelaTh HeCJIOKHBIE 3a7auu 110 MaTeMaTUYeCKON CTaTUCTHKE;

- OBJIAJIETh OCHOBHBIMH METOJAaMH pEIIeHUs CIOKETHBIX 3aJadu: apu(pMeTHuyecKui,
anreOpanyeckuii, nmepedop BapuaHTOB, T€OMETPUUYECKHM, rpaduuecKuii, IPUMEHITh UX B HOBBIX
110 CPAaBHEHUIO C U3yYECHHBIMU CUTYaLIUSX.



B noBceiHeBHO KU3HM ¥ TIPY U3YYEeHHH APYTUX NMPeIMeTOB:

- KOHCTPYMpOBaTh HOBBIE JUIsl JAHHOM 3aJadyM 3aJavyHble CUTYallud C Y4ETOM pEaJbHBIX
XapaKTepUCTUK, B YACTHOCTH, MPU PEUICHUM 3aJa4 Ha KOHUEHTPAlMU, YYUTHIBATh IJIOTHOCTD
BELIECTBA; peulaTh U KOHCTPYHPOBATh 3aJaud Ha OCHOBE PACCMOTPEHUsI pEAJIbHBIX CUTYallUi, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BBIYUCIUTEIbHBIN PE3yNbTaT;

- pelaTh 3aja4y Ha JIBH)KEHUE 110 PEKE, paccMaTpuBasi pa3Hble CUCTEMBI OTCUETA;

- KOHCTPYHPOBATh 33JauHble CUTYallUuU, TPUOIMKEHHBIE K pEeaIbHOMN 1eHCTBUTEIBHOCTH

I'eomeTpuueckne purypsoi

- CB00OHO OmepUpoBaTh reOMETPUICCKUMH MTOHATUSAMH IIPU PELICHUH 33/1a4 U IPOBEICHUN
MaTeMaTHYECKUX PACCYKICHU;

- CaMOCTOSITENIbHO  (DOPMYJIMPOBATH OIpPEICIICHUS] TEOMETPUYECKUX (UTYp, BBIABHUTaThH
THIOTE3bl O HOBBIX CBOWMCTBaX M TPU3HAKaX TEOMETPUYECKHX (UTyp U OOOCHOBBIBATH WIIU
OIlpOBEpraTh HX, 0000MIaTh WM KOHKPETU3UPOBATH PE3YNIbTaThl Ha HOBBIE Kiacchl (uryp,
MPOBOJUTH B HECIOKHBIX CIYYasX KIACCHPHUKAIMIO (GUTYD MO Pa3IMIHBIM OCHOBAHHUSM;

- UCCIIEIOBATh YEPTEXKM, BKIIOYAas KOMOWHAIMH (uUryp, W3BIEKaTh, MHTEPIPETUPOBATH U
npeoOpa3oBEIBaTh MH(POPMALINIO, TIPEACTABICHHYIO HA YepTeKax;

- pemaTh 3a1a4i TeOMETPHUECKOTO CO/ICPKaHMs, B TOM YHCIIE B CUTYAIMIX, KOTJ[a aITOPUTM
peuieHuss He cieqyeT SBHO W3 YCJIOBHUS, BBIIOJHATH HEOOXOAWMMBIC /ISl pEIICHHs 3aJadu
JIOTIOJTHUTEIbHBIE TTOCTPOCHHS, HCCIIEOBATh BOZMOKHOCTh MPUMEHEHHUS TEOpeM H (OpMYIT st
pelIeHus 3a/1a4;

- (bOopMyIHpPOBATH U I0KA3bIBATh TEOMETPUUECKUE YTBEPKICHHS.

B noBceaHeBHOI :KM3HM M IPU U3YYeHHUH JPYIHX NPeAMETOB:

- COCTaBJISITh C UCIOJIb30BAHUEM CBOICTB T'€OMETPUUYECKUX (UTYp MAaTeMaTH4YECKHE MOJENU
JUI pelIeHus 3a7a4 IPAKTUYECKOro XapakTepa W 3a4ad U3 CMEXKHBIX IUCLMILIMH, UCCIIEJ0BATh
MIOJIy4EHHBIE MOJIEJIM U HHTEPIIPETUPOBATH PE3YyJIbTaT

OTHoOIeHUA

- BrnaneTrs moHsATHEM OTHOIIEHUS KaK METarpeIMEeTHbIM;

- CBOOOJTHO OMNEpHpPOBATh MOHATUSMH: PaBEHCTBO (Uryp, paBHbIE (QUIYphl, PABEHCTBO
TPEYTrOJbHUKOB, TMApaJUICIbHOCTh TPSMBIX, MEPIEHAUKYISIPHOCTh TPSMBIX, YIIBI MEXKIY
OpSAMBIMH, TEPHEHIUKYJSAP, HAKIOHHAsA, NPOEKUHUs, moaodue ¢uryp, mnoaoOHsle (GUTYPHI,
M0/1I00HbBIE TPEYTOJIbHUKY;

- UCTIOJTB30BaTh CBOMCTBA MOIOOMS M PaBEHCTBA (PUTYp MPH PEeIICHUH 3a]1ad.

B noBcetHeBHOM KU3HM M TIPH M3YYCHHHU APYTUX NPEIMETOB:

- UCIIONIb30BAaTh OTHOIICHHUS JJIsi TIOCTPOSHHUS M HCCIENOBAaHUS MAaTeMaTUYeCKUX Mojemneit
00BEKTOB peabHOM KU3HU

I/I3Mepe}mﬂ MU BBIYUCJICHUA

- CBOOOHO oOmepUpoBaTh MOHITHSIMH JUIMHA, IUIOMAAh, OOBEM, BENMYMHA Yyriaa Kak
BEJIMYMHAMH, HCIIOJIb30BaTh PAaBHOBEIMKOCTh M PABHOCOCTABIICHHOCTh TPH PEIICHUH 3a/1a4 Ha
BBIUHCJICHHUE, CAMOCTOSITENILHO TMOJIy4aTh M UCIOIB30BaTh ()OPMYIBI JJIsI BEIYUCICHHUN TIIOMIaAeH
1 00bEMOB (puTyp, CBOOOTHO OTIEPUPOBATH MTMPOKUM HAOOPOM (POpMYIT Ha BHIYUCIICHUE TTPU



pEIIEHUH CJIOKHBIX 3a/1a4, B TOM YHUCJIE U 33]]a4 Ha BBIUMCIICHHE B KOMOMHAIUSIX OKPY>KHOCTH U
TPEYrOJIbHUKA, OKPYKHOCTH U YETBIPEXYTOJIbHUKA, & TAKIKE C IPUMEHEHUEM TPUTOHOMETPUH;

- CaMOCTOSITEIILHO (JOPMYITUPOBATH THIIOTE3bI U TPOBEPATH UX JOCTOBEPHOCTD.

B noBceqHeBHOM KU3HM U NIPH U3YYEHHUH JAPYTUX NPeIMETOB:

- CBOOOJTHO OTEpHPOBATH (POPMYIIAMHU IPU PEHICHUH 3a/1a4 B APYTUX y4eOHBIX IpeaAMeTax U
IPY IPOBEIEHNH HEOOXOAUMBIX BBIYMCICHUHN B pealbHON XKU3HU

I'eomeTpuUecKHe MOCTPOEHUS

- OnepupoBaTh MOHATHEM HA0OPA IIEMEHTOB, ONPEACIAIONINX Te€OMETPUUIECKYIO GUTYDY,
- BJIa/IeTh HAOOPOM METOJIOB MOCTPOCHUI LIUPKYJIEM U JTMHEHKOI;
- MIPOBOJIUTH AHAJIU3 U PEATIM30BbIBATh ATAIbl PEIICHUS 33/1a4 Ha [IOCTPOCHHUE.

B noBceaqHeBHOM KH3HHU U IpU U3YYCHUH APYIUX NPEAMETOB:

- BBIIIOJIHATH ITIOCTPOCHUA Ha MCCTHOCTH;
- OLOCHUBATDL PAa3MCPhI PCAJIbHBIX 00BEKTOB OKpYyXKarouiero Mmupa

IIpeoOpazoBanus

- OnepupoBaTh JBM)KEHUSAMH U IIPe0Opa30BaHUSAMH KaK METalpeIMETHBIMH MTOHITUSAMU;

- ONEpPHPOBATH TIOHATHEM JBIKCHHS U TMpeoOpa3oBaHus NOAO0HMS Uil OO0OCHOBAaHWH,
CBOOOJIHO BJIIETh NMPHEMaMHU IMOCTPOEHUs (UIYp C TMOMOIIbIO IBM)KEHUH U NpeoOpazoBaHMS
noao0us, a Takke KOMOMHALMAMU JIBUKEHUH, IBUKEHUH 1 IpeoOpa3oBaHuii;

- UCIOJIb30BaTh CBOWCTBA JABWKEHHH M IMpeoOpa3oBaHUM i MpOBeAEHUS 00OCHOBAHUS U
JI0Ka3aTelbCTBA YTBEPKACHUN B TEOMETPUH U APYTUX y4eOHBIX peaAMeTax;

0 MOJIb30BaThCsl CBOMCTBAMU JIBM)KEHUH U peoOpa30oBaHMi MTPH pEIIeHNUH 3a/1au.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:
- IPUMEHSTh CBOMCTBA IBUKEHUI U MPUMEHSTH 1101001€ Il TOCTPOSHUM U BBIUMCIEHUH

BekTopb! M KOOPAMHATHI HA IJIOCKOCTH

- CB00OAHO ONEpHpPOBaTh MOHATUAMHU BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, IPOHM3BEAECHUE
BEKTOpa HA YUCIIO, CKAISIPHOE NIPOU3BEACHUE BEKTOPOB, KOOPAUHATHI Ha IJIOCKOCTH, KOOPAUHATBI
BEKTOpA;

- Biamers BEKTOPHBIM M KOOpPAMHATHBIM METOAOM Ha IIJIOCKOCTH JUIsl PELICHMs 3a1ad Ha
BBIYMCIICHHE U JI0KA3aTENIbCTBA;

- BBIIIOJIHATH C IIOMOIIBIO BEKTOPOB M KOOPAMHAT JOKAa3aTeIbCTBO M3BECTHBIX €EMY
reoMeTpuuecKux (akToB (CBOMCTBA CPEAHMX JIMHUN, TEOPEM O 3aMeuaTeNbHBIX TOYKaxX U T.I.) U
NOJIy4aTh HOBbIE CBOMCTBA N3BECTHBIX (QUTYD;

- UCIIOJIb30BaTh YpaBHEHUA QUIYp Ul PELIeHHS 3aJad M CaMOCTOSITEIbHO COCTaBJISATh
YPaBHEHHSI OTJIENbHBIX MIIOCKUX (PUTYD.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:



- UCIIOJIb30BaTh MOHATHUS BEKTOPOB U KOOPAMHAT JJIS pelIeHus 3a/1a4 1o (usmke, reorpaduun
U IpYyT'UM y4eOHBIM MpeIMeTam

HUcTopusi MaTeMaTHKHU

- IlonuMaTe MaTeMaTHKy KakK CTPOrO OPraHM30BaHHYK) CHCTEMY HAYYHBIX 3HAaHUW, B
YACTHOCTH BJIQJIETh MPEJACTaBICHUSAMH 00 aKCMOMaTHYECKOM IIOCTPOCHHH TIEOMETpUU U
IIEPBUYHBIMU MPEICTABICHUIMH O HEEBKJIMIOBBIX TEOMETPUSX;

- paccMaTpuBaTh MAaTE€MaTUKy B KOHTEKCTE WCTOPUM PA3BUTUA LUBUIU3ALUU U HUCTOPUU
pa3BUTHUS HAyKH, IOHUMATh POJIb MAaTEMAaTHUKHU B PasBUTHH Poccun

MeToabl MAaTEMATHKH

- Bnagers 3HaHUSAMU O Pa3IUYHBIX METOAAX OOOCHOBAHUS M OMPOBEP)KEHUS MAaTEMATHYECKUX
YTBEPKJICHHUM U CAMOCTOSTEIbHO IPUMEHSTh UX;

- BIAJCTh HAaBBIKAMHM AHAJIN3Aa YCIIOBHS 3a1a4d M ONPENEICHUs NOAXOMAIINX JUIS pElICHUs
3a]1a4 U3y4YCHHBIX METO/IOB WJIM UX KOMOMHAIIHIA;

- XapaKTepH30BaTh MPOU3BEICHUS MCKYCCTBA C YYETOM MATEMAaTUYECKUX 3aKOHOMEPHOCTEHN B
IIPUPOJE, UCIIOJIB30BATh MATEMATUYECKUE 3aKOHOMEPHOCTH B CAMOCTOSITEILHOM TBOPYECTBE.

"11.5. Maremaruka u uHpopmMaTHKa

N3yuenne mnpenMeTHol oOmactu "Matematuka u  uHpopMaTHKa'  JIOJKHO
o0ecrneuynTb: OCO3HAHME 3HAYEHHs MaTeMaTHMKH U UH(POPMATUKU B TOBCEIHEBHOU

JKU3HU YeJIOBEKa;

(dopMHpoBaHUE TIPEACTaBIEHUH O COLUAIBHBIX, KYJIbTYPHBIX M HCTOPUYECKHX (haKTOpax
CTaHOBJIEHUS] MAaTEMATUYECKON HAyKH;

MOHUMaHHE POJIM UHPOPMAITMOHHBIX NPOLIECCOB B COBPEMEHHOM MHPE;

dbopMUpOBaHHE TPEICTABICHUA O MaTeMaTHKE KaK 4YacTh OOIIeueI0BEYECKON KYJIbTYpHI,
YHUBEPCAJIBHOM SI3bIKE HAyKH, MO3BOJIAIOLIEM ONMCHIBATH U H3y4aTh pEalbHBIE IMPOLECCHl U
SBJICHUS.

B pesynbrare usydeHus npeameTHoi obnactu "MaremaTtuka M uMHpopmatuka' oOyuaromuecs
pa3BUBAIOT JIOTHYECKOE M MAaTeMaTHYeCKOE MbBILIUICHHE, T[OJYy4YaroT TMpeACTaBlIeHUE O
MaTEMaTHYECKUX MOJEIAX; OBJIAJIEBAIOT MATEMATUUECKUMHU PACCYKIEHUSMU; ydaTcsl IPUMEHATh
MaTeMaTUYeCKHe 3HaHUSI IPU PEIICHUH Pa3jIMyYHbIX 3a/1a4 U OLIEHUBATH MOJIyYE€HHbIE Pe3yIbTaThl;
OBJI/ICBAIOT YMEHHMSIMM pEIICHUs Y4eOHBIX 3aJay; pa3BUBAIOT MAaTEMaTHUYECKYI0 HHTYHIIMIO;
MOJTy4YaloT IpeJIcTaBlIeHne 00 OCHOBHBIX HH(OPMALIMOHHBIX MPOLIECCaX B PEAIbHBIX CUTYaIUsX.
[IpenmerHble pe3ynbTaThl M3y4YeHUs NpeaMeTHoW obmactu "Marematuka W uHpopmaruka"
JOJIKHBI OTPAXKATh:

Marematuka. Anredpa. ['eomerpus. Unpopmaruka:

1) QopmupoBaHUE NPEICTABICHUNH O MaTeMaTHKE KaKk O METOJE MO3HAHUS JeHCTBUTEIHHOCTH,
MIO3BOJIAIOIIEM OMMCHIBATh U U3ydaTh PEAJIbHBIE MPOLIECCHI U SBJICHUS:

OCO3HaHHE POJIM MaTeMaTUKU B pa3BUTHH Poccuu u mupa;

BO3MO>XHOCTb IPHUBECTU IPHUMEPHI U3 OTEYECTBEHHON M BCEMHMPHOM MCTOPUM MaTeMaTHYECKHX
OTKPBITUI U UX aBTOPOB;

2) pa3BUTHE yMEHUHl paboTarh C Y4eOHBIM MaTeMaTHUECKUM TEKCTOM (aHaJM3UpPOBATh,
W3BJICKAaTh HEOOXOAMMYI WH(GOpPMAIMIO), TOYHO M TPAaMOTHO BBIPAXATh CBOM MBICIH C
NPUMEHEHHEM MaTeMaTUYeCKOH TEPMUHOJOTHM W CHUMBOJIUKH, MPOBOIUTH KiaccU(UKaIUH,
Joruyeckrue 000CHOBaHMs, JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUMI:



OTIEPUPOBAHUE TTOHATHUSIMH: MHOKECTBO, JJIEMEHT MHOYKECTBA, TTOJAMHOKECTBO, TPUHAIC)KHOCTb,
HAXO0XJICHUE TIepeceYeHUs], 00bEIMHEHHSI TOAMHOKECTBA B MPOCTEHIIINX CUTYAIIUSX;

pEIICHUE CIOKETHBIX 3a/1a4 Pa3HBIX TUIIOB Ha Bce apu(METUUECKHE ICUCTBUS;

MPUMEHEHHE CII0c00a MOKCKa PEIICHHS 32/1a49H, B KOTOPOM PACCYKICHHE CTPOUTCS OT YCIOBUS K
TpeOOBAHUIO WU OT TPEOOBAHMS K YCIIOBHUIO;

COCTaBJICHHE TJIaHA PEIICHUS 3a/1a4¥, BbIICJICHUE ITANIOB €€ PELICHUs, UHTEPIPETALIHS
BBIYHMCIIUTEIILHBIX PE3YIbTATOB B 33/1a4e, HCCIICOBAHNE MTOJYYCHHOTO PEIICHUS 3a1a4H;
HaxO0JKJICHHE MTPOIICHTA OT YKCJIa, YKCIIA 1T TMPOIEHTY OT HEro, HaX0XKICHUS IMPOIIEHTHOTO
OTHOILICHHUS JIBYX UMCEJI, HAXOXACHHS IMPOLEHTHOIO CHUKEHUS WU MPOLEHTHOTO MOBBIIICHUS
BEJIMYHHBI,

pEIICHHUE JIOTHYECKUX 3a7a4,

3) pa3BUTHE NPEICTABICHUN O YUCIIE U YUCIIOBBIX CUCTEMAaX OT HATYPAIbHBIX 0
JIEHCTBUTEIILHBIX YHCEN; OBJIAJICHUE HAaBBIKAMH YCTHBIX, TMChbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYHCIICHHIA:

OTIEpUPOBAHNE TIOHATHUSAMU: HATypaIBHOE YMCIIO, IEJI0C YUCIIO, OOBIKHOBEHHAS APOOb, JCCITHYHAS
Ipo0b, CMEIIAHHOE YHCII0, PAIIMOHAIBHOE YUCIIO, HPPAIIMOHAIBHOE YHCIIO;

MCIIOJIb30BaHNE CBOMCTBA YKCEI M 3aKOHOB apU(METHICCKHUX OTEePAINil ¢ YHCIaMU TTPH
BBIITOJTHCHHH BBIYMCIICHUI,

MCIIOJIb30BAaHUE MTPU3HAKOB JCIMMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYUCIICHUHN U pEIICHUN
3a/1a4;

BBITMIOJTHEHHE OKPYTJICHUS YHCENl B COOTBETCTBUH C MTPABUIIAMU;

CpaBHEHHUE YHCEIT,

OIICHUBAHME 3HAYCHHS KBAJIPATHOTO KOPHS U3 MOJIOKUTEIHHOTO IIEJIOT0 YMCIIa;

4) OBJAJCHUE CHUMBOJIbHBIM SI3BIKOM aireOpbl, MpPUEMaMH BBITOJHEHUS TOXKIECTBEHHBIX
npeoOpa3oBaHuil BRIPAKEHUMN, PEUICHHs] YpaBHEHUN, CUCTEM YpaBHEHHI, HEPABEHCTB U CHCTEM
HEPaBEHCTB, YMEHUS MOJICJIUPOBATh pEAIbHBbIC CHUTYallMd Ha S3BIKE alnreOpbl, HCCIIEI0BATH
MOCTPOCHHBIE MOJIENIM C HMCIOJIh30BAaHUEM afmapara ajire0pbl, MHTePIpPEeTUPOBATh MOTy4YEeHHBIN
pe3ysbTarT:

BO3MOXKHBIX IPE0Opa30BaHUM JUIsl BBIUMCICHMSI 3HAaYEHUM YMCIIOBBIX BBIPAXKEHHH, CoAepKaIInX
CTEINEHU C HATypaJIbHbIM MOKA3aTeJIeM, CTEIIEHU C IIEJIBIM OTPULIATEIbHBIM MIOKA3aTeNeM;
BBITIOJTHEHHE HECIIOKHBIX TpeoOpa3oBaHUil I1ENbIX, APOOHO pPAIMOHANBHBIX BBIPAKEHUN H
BBIPQXEHHUI C KBaJpaTHBIMH KOPHSIMH; PAaCKpbIBaTh CKOOKH, MPUBOIUTH MOJOOHBIE cllaraeMele,
MCIIOJIb30BaTh (POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS,

pelieHue JMHEWHBIX M KBAJAPATHBIX YpaBHEHWW W HEPABEHCTB, YPaBHEHUW W HEPABEHCTB,
CBOJSAIIUXCS K JMHEHHBIM WU KBaJpPaTHBIM, CUCTEM YpaBHEHHMI M HEPABEHCTB, M300paKeHHE
pELIEHU HEPABEHCTB U UX CUCTEM Ha YHCIOBOU MPSIMOM;

5) OBIaJeHHE CUCTEeMOW (YHKIIMOHATBHBIX TOHSATUH, pa3BUTHE YMEHHUS WCIOIb30BaTh
GyHKIIMOHATBHO-TpadUUeCKue MPEICTABICHUS TS PEIICHUS Pa3IMYHbIX MATEMAaTHUECKUX 3a]1ad,
JUTSL OTUCAHUS U aHAJIM3a pPealbHbIX 3aBUCHMOCTEM:

orpeziesieHue TOJ0KEHUSI TOUKU M0 €€ KOOpAWHATaM, KOOPJUHATHI TOYKU IO €€ MOJIOKEHHUIO Ha
IJIOCKOCTH;

HaxXOoXJeHue o rpaduky 3HadeHWH (QyHKIHUU, OONacTU ONpeAeNeHUs, MHOXKECTBA 3HAYCHU,
Hynel (QyHKIUH, MPOMEXKYTKOB 3HAKOMOCTOSHCTBA, MPOMEKYTKOB BO3pAacTaHUs U yOBIBaHWS,
HauOOJIbIIEr0 U HAMMEHBIIETr0 3HaYeHUsI (PYHKLINU;

nocTpoeHue rpadrka TUHEHHON U KBapaTUYHON (YHKIIHII;

ornepupoBaHue Ha ©0a30BOM YPOBHE TOHATHSAMM: IIOCIIEAOBATENBHOCTh, apu(MeTHdYecKas
MIPOrpeCCHs], TEOMETPUYECKAsl TPOTPECCUSL;

WCITOJIb30BAaHNUE CBOWMCTB JMHEHHON M KBaJpaTUYHOW (YHKIMHA M WX TPaQUKOB MpHU pPEIICHUU
3aja4 U3 IpYrux yuyeOHbIX MPEAMETOB;

6) OBJIAJICHHE T€OMETPUUYECKUM SI3bIKOM; PAa3BUTHE YMEHHUsI HCIOJIb30BaTh €ro AJis OMHCAHUS
IIPEAMETOB  OKPYXAIOLIEro  MHUpPA;  Pa3BUTHE  INPOCTPAHCTBEHHBIX  IPEACTaBICHUM,
M300pa3uTEIbHBIX YMEHUH, HABBIKOB T€OMETPUUECKUX TTOCTPOCHUM:



ONEpUPOBAHUE MOHATUAMU: PUTYpa, TOUKA, OTPE3OK, NpsAMasi, 1y4, JJOMaHas, yrol,
MHOT'OYTOJIbHUK, TPEYTOJIBHUK U YETBIPEXYTOJIbHUK, IIPSIMOYTOJIbHUK U KBAJPAT, OKPYKHOCTb U
KpYT, IPSIMOYTOJIbHBIN Napasienenunes, Kyo, map; n300paxkeHue nu3ydaeMbIX (GUIyp OT pPyKH U €
IIOMOILBIO JIMHEVKU U IUPKYJISA; BBIIIOJHEHUE U3MEPEHHUS UIUH, PACCTOSHUN, BEJIMYUH YIJIOB C
IIOMOUIbIO HUHCTPYMEHTOB JJIS

U3MEPEHUM JUIUH U YIJIOB;

7) popMHpOBaHHE CHUCTEMaTHMYECKHMX 3HAaHMH O IUIOCKMX (Qurypax M HMX CBOICTBax,
IIPEICTaBICHUM O IMPOCTEHINMX NPOCTPAHCTBEHHBIX TENAX; Pa3BUTHE YMEHHHW MOJIEIMPOBAHUSA
pealbHBIX CHUTyallMid Ha S3bIKE TE€OMETPUH, HCCIECIOBAHMUS IIOCTPOEHHOM MOJEIU C
UCTIOJIb30BAHUEM TE€OMETPHUECKMX TOHATHM M TeopeM, ammapara aireOpbl, pemieHus
TFEOMETPUYECKUX U MPAKTUYECKUX 3a/a4:

orepupoBaHue Ha 6a30BOM YPOBHE MOHATUSMHU: PAaBEHCTBO (PUTYp, APAIEIBHOCTD U
NEPIEHIUKYIIPHOCTD IPSIMBIX, YTJIbI MEXIY NPAMBIMH, IEPICHANKYJISP, HAKIIOHHAS, TPOCKIINS;
IIPOBEJCHUE JI0KA3aTEIbCTB B TEOMETPUH;

orepupoBaHue Ha 0a30BOM YPOBHE NOHSTUSIMU: BEKTOP, CyMMa BEKTOPOB, IPOU3BECHUE BEKTOPA
Ha 4MCJIO, KOOPJAUHATHI HA IIJIOCKOCTH;

peleHue 3a7ay Ha HaX0XKJICHHE T€OMETPUUYECKUX BEJIMYMH (JJIMHA ¥ pAaCCTOSIHUE, BEJIMYMHA I,
IUIOIAb) IO 00pa3iaM WK aJirTOPUTMaM;

8) OBJaJileHUE MPOCTEHIIMMU CHOCOOaMU MPEJCTABJICHUS M aHalIW3a CTATUCTUYECKUX JaHHbIX;
(dopMHpoBaHUE NPEACTABICHUNH O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM MHUpPE U O
Pa3IUYHBIX CIIOCO0aX MX M3Y4EHHs, O MPOCTEHIINX BEPOATHOCTHBIX MOJENSAX; pa3BUTHE YMEHUN
U3BJIEKaTh UH(OPMAIIMIO, IPEJCTABICHHYIO B Ta0JIMIAX, HA JUarpaMMmax, rpagukax, olnuchiBaTh U
AQHAJIM3UPOBAaTh MAaCCUBBl YHCJIOBBIX JAHHBIX C IIOMOLIBIO MMOAXOIJALNIMX CTATUCTUYECKHUX
XapaKTEpUCTHK, UCIOIb30BaTh IOHUMAHUE BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOIIUX SBJICHUN IIPU
MIPUHSATUN PELICHHN:

(dbopMHpOBaHUE MPEJCTABICHUS O CTATUCTMYECKUX XapaKTEPUCTUKAX, BEPOATHOCTH CIy4aifHOrO
COOBITHS;

peleHre NPOCTeHIINX KOMOMHATOPHBIX 3a/1a4;

OTpe/ieNIeHuEe OCHOBHBIX CTaTUCTUYECKUX XapaKTEPUCTUK YHCIOBBIX HAOOPOB;

OLIEHUBAHHE U BBIYMCIICHUE BEPOSITHOCTU COOBITHS B IPOCTEHUIINX CITy4asiX;

HaJIMYue MPEeICTaBICHMsSI O POJIM MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHUIM, O POJIU
3aKoHa OOJIBIINX YMCEI B MACCOBBIX SIBJICHUSX;

YMEHUE CpPaBHUBAaTb OCHOBHBIE CTATHUCTHYECKUE XapaKTEPUCTUKH, IIOJYyYEHHBIE B IIpoLEcce
peLICHUs IPUKIAAHON 3a1a4i, U3YYCHHS PEAILHOIO SBJICHHUS;

9) pa3BUTHE YMEHHW NPUMEHATHh U3yUYEHHBIE ITOHATHS, PE3YNIbTaThl, METOMBI I PEIICHUS 3a7a4
IIPAKTUYECKOI0 XapakTepa U 3aJad U3 CMEKHBIX JUCLHUIUIMH C UCIOJIB30BAaHUEM IIpU
HEOOXOUMOCTH CIPABOYHBIX MATEPUAIOB, KOMIBIOTEPA, MOJIH30BATHCS OLIEHKON M NMPUKUIKOM
IIPU IIPAKTUYECKUX pacyeTax:

pacno3HaBaHUE BEPHBIX U HEBEPHBIX BBICKA3BIBAHUM;

OLICHUBAHUE PE3YJIbTATOB BBIUMCICHUN IIPU PEIIEHUN IPAKTUYECKUX 3a]1ay;

BBIIIOJIHEHME CPABHEHMSI YHCET B PEAIBHBIX CUTYAIIHSIX;

WCTIOJTF30BaHUE YUCIIOBBIX BEIPAKEHUH MPH PEIICHUH MPAKTUIECKHUX 3a/1a4 U 33734 U3 IPYTUX
y4eOHBIX IPEMETOB;

pelIeHre NPaKTUYECKHX 3a/1a4 ¢ IPUMEHEHUEM MPOCTEHITNX CBOMCTB GUTYp;

BBITMIOJTHEHHUE MMPOCTEHIIINX TOCTPOECHUHN 1 U3MEPEHUI Ha MECTHOCTH, HEOOXOAUMBIX B pEaIbHOM
KHU3HH,

10) ¢opmupoBanue HHGPOPMAIMOHHON M AJITOPUTMHUYECKON KYIbTYPHI; (OPMHpPOBAHUE
NpPEICTaBICHUS O KOMIIBIOTEPE KaK YHHUBEPCAJIBHOM YCTpOWCTBE 0OpabOTKM HH(MOpMAIH;
pa3sBUTHE OCHOBHBIX HAaBBIKOB M YMEHHUI MCIIOJIb30BaHMsI KOMIIBIOTEPHBIX YCTPOICTB;

11) ¢opmupoBaHue mpeAcTaBiIeHUS 00 OCHOBHBIX H3YyYaeMbIX MOHATHAX: HH(opMarms,
QJITOPUTM, MOZETb - U UX CBOMCTBAX;

12) pa3BUTHE QJITOPUTMUYECKOTO MBIIUIEHUS, HEOO0XOAMMOro A MNpo(hecCHOHAIbHOU



JeSITEIbHOCTH B COBPEMEHHOM OOIIECTBE; Pa3BUTUE YMEHHH COCTABUTh U 3alMCaTh AITOPUTM JJIS
KOHKPETHOT'O HCIIOJIHUTENS; (OPMHUpPOBAHUE 3HAHMKA OO0 aJrOPUTMHUYECKUX KOHCTPYKIUSX,
JIOTUYECKUX 3HAYEHUAX M ONEPALMAX; 3HAKOMCTBO C OJHUM M3 A3BIKOB IPOrpaMMHMPOBAHUS U
OCHOBHBIMM AJITOPUTMHUUYECKUMU CTPYKTYPAMHU - IMHEWHOU, YCIOBHON U LIUKIINYECKOM;

13) ¢QopmupoBaHue yMeHMH (opManM3alMU U CTPYKTYpUpPOBaHUS HHGPOpPMALUU, YMEHHUs
BBIOMPATH CIIOCOO MPEACTABICHUS TaHHBIX B COOTBETCTBHU C MOCTABJICHHOW 3a/a4eil - TaOIuIIbl,
CXEMBI, Tpa(UKH, AUArpaMMbl, C HCIOJIb30BAHUEM COOTBETCTBYIOIIUX IPOIPAMMHBIX CPEICTB
00paboOTKH JaHHBIX;

14) ¢opMupoBaHHE HABHIKOB M YMEHHH O€30MaCHOTO W LIEIECOO0pPa3HOTO MOBEIEHHS MpU
paboTe C KOMIBIOTEpHBIMH IporpamMmamMu U B MHTepHere, yMmMeHMs COONIIOaTh HOPMBI
UH(POPMALIMOHHOM STHKH U TIPaBa;

15) IS CJENBIX U CITa0OBUIAIINX 00YUJaIOMIUXCS:

BJIAJICHUE MpaBWIAMHU 3allUCH MaTeMaTH4eCKuX (OpMysl U CHEIHAIbHBIX 3HAKOB pPEIbePHO-
TOYEYHOU cucTeMbl o0o3HaueHui JI. bpaiins;

BJIAJICHUE TaKTWJIBHO-OCSI3aTENbHBIM CHOCOOOM OOCHEIOBaHMS ¥ BOCIPHATHS pelbeHBIX
M300paXeHU MPEIMETOB, KOHTYPHBIX U300paK€HUI reOMEeTpUYECKUX (QUryp U T.I1.;

yYMEHHUE YHTaTh pelibedHbIe rpadUKH d>JIEMEHTApHBIX (QYHKIMA Ha KOOPIWHATHOW IUIOCKOCTH,
NPUMEHSTH CHEIHAIbHbBIE TPUCIIOCOOICHHS IS Penbe(hHOTO YepUCHNUS;

BJIaJICHHE OCHOBHBIM (DYHKIIMOHAIIOM TPOTPaMMbI HEBHU3YaJIbHOTO JIOCTyNa K MH(POpPMAlMU Ha
skpane IIK, yMmeHue ucCHonb30BaTh  NEpCOHaNbHbE  TU(QIOTEXHUYECKHE  CpelCTBa
MH(OPMaLMOHHO- KOMMYHHUKAIlMOHHOIO JJOCTYIIA CJIENbIMU 00yUYarOIUMUCS;

16) i 00y4aromuXcsl ¢ HApyLUIEHUSMHU OIOPHO-ABUTaTeIbHOIO anlapara:

BJIQ/ICHUE CIEUUAIbHBIMU KOMIBIOTEPHBIMU CPEICTBAMHU IPEJICTABICHUS U aHAIU3a JaHHBIX U
YMEHHME HCIIOJIb30BaTh IE€PCOHAIbHBIE CPEICTBA JOCTYyNla C€ YYE€TOM JIBUTaTeNIbHBIX,
pEeYEBUTATEIbHBIX U CEHCOPHBIX HAPYIICHUI;

YMEHHE UCII0JIb30BATh IEPCOHAIBHBIE CPEACTBA JOCTyna.".

JInyHOCTHBIMM pe3yJbTaTaMu H3ydeHus npeamera «MaTtemartukay (B BUJE y4€OHBIX KYpCOB:
5-6 kmacc — «Matematuka», 7-9 kiacc — «Anredbpa» u «l'eoMeTpus») SABISAIOTCS CIEIYIOINe
Ka4yecTBa:

—  HE3aBMCHMOCTb U KPUTUYHOCTb MBIIUICHHUS;

- BOJII ¥ HACTOMYMBOCTH B JOCTHXXCHUMU IICIIU. CpeI[CTBOM

JOCTHIKCHUS OTUX PE3YIbTATOB ABJIACTCA:

—  cucTema 33/1aHui y4eOHHUKOB;

- npeacraBJICHHAsA B yqe6HI/H<ax B SAIBHOM BHJAC OpraHu3aluvsa Martcepuala II0 NPUHOUITY
MUHUMAaKCa;

— HCIIOJIB30BaHHUEC COBOKYITHOCTH TeXHOHOFHﬁ, OPHUCHTHUPOBAHHBIX Ha pPa3BUTHE
CaMOCTOATCIIBPHOCTU U KPUTUYHOCTHU MBIIJICHUSA: TEXHOJIOTHA HpO6J’IeMHOFO JAuajiora, TEXHOJIOI'us
IPOAYKTUBHOI'O YTEHHUS, TEXHOJIOTHSI OLICHUBAHMSL.

Memanpeomemnvimu pe3ylibTaTaMy U3y4eHUs Kypca «MartemaTrukay siBIsIeTCs



dbopMHupoBaHKE YHUBEPCATbHBIX yaeOHbIX nerictuil (Y'Y /).

Pezyviamuenvie YY/I.

5-6-11 knaccot

—  CaMOCTOSITENIBHO 0OHapyscusams u GOPMYIUPOBATH YIEOHYIO MPOOIEMY, ONPEACIATh IeTh
y4eOHOIl IeITeTbHOCTH, BEIOUPATh TEMY IIPOCKTA;

—  @bl0guecamb BEPCUM pPEIICHHS TpPOOJIEeMbI, OCO3HaBaTh (M WHTEPIPETHPOBATH B CiIydae
HEOOXO/JMMOCTH) KOHEYHBIH pe3yibTaT, BBIOMpPATh CPEACTBA JIOCTIDKCHHS LEIH U3
NPE/TI0KEHHBIX, a TAK)KE UCKATh UX CAMOCTOSTEIIBHO;

—  cocmasnsimes (MHAMBUIYAIBHO WM B TPYIIE) IUIAH PEHICHUS NPOOJeMbI (BBIIOJHEHUS
MIPOCKTA);

— pabotas 1o IUIaHy, c8epsimb CBOM JIEHCTBHS C IIENBIO M, IPH HEOOXOIMMOCTH, UCIPABIIATH
OIIMOKH CaMOCTOSTEIBHO (B TOM YHCIIE U KOPPEKMUPO8amy NiaH);

— B JMAJOTEe C YYUTEIEM COBEPUICHCIBO6ANDb CaMOCTOSTEIBHO BBIPAOOTaHHBIC KPHTEPHU
OLICHKH.

7-9-it kKnaccot

—  CaMOCTOSITEIBHO obHapysicueamsv WM gopmynuposams  1podIEeMy B
KJIACCHOW W HMHJMBUIYaJbHON yUeOHOU JIesTeNbHOCTH;

—  8bl08U2aMb BEPCUU pelIeHHs MPOOIeMbl, 0CO3HABATh KOHEUHBIH pe3yNbTaT, BHIOUpATh

CpEeACTBA JOCTIDKEHHSI LIEJIN U3 TPEATIOKEHHBIX WIIM UX UCKaTh CAMOCTOSTEIHHO;

—  cocmasname (AHAWBUIYabHO UM B TPYIIE) IJIaH pelIeHus MpoOIeMbl (BBIMOITHEHUS

IIPOEKTA);

—  noodbupamsv K KaXI0# mpobdiieMe (3aaue) aieKBaTHYIO € TEOPETUUECKYI0 MOJIETh;

— paboTas mo MPeNIOKEHHOMY WM CaMOCTOSATEIHHO COCTAaBICHHOMY IUIAHY, UCHOIb308AMb

Hapsily C OCHOBHBIMH M JOIOJIHUTENbHBIE CpeICTBa (CIpaBOYHAs IJUTEPaTypa, CIOKHBIE

puOOpPbI, KOMIIBIOTED);

—  nlaHupoeéams CBOIO UHIUBUIYaTbHYI0 00pa30BaTENbHYIO TPACKTOPHIO;

— pabomamb TO CaMOCTOSITENIBHO COCTaBICHHOMY IUIaHY, CBEpSAACh C HUM M C IIENbIO

NeSITETbHOCTH, UCTIPABIISS OIIMOKH, UCTIOB3YsI CAMOCTOSTENBHO MO00paHHbIE CPEeCTBa (B TOM

yrcine u IHTepHeT);

—  CBOOOJHO 70.1b306ambCsi BRIPAOOTAaHHBIME KPUTEPHSIMUA OLEHKH W CAMOOICHKH, UCXOJIS W3

e U UMEIOIINXCS KPUTEPUEB, pa3inyas pe3yibTaT U CIOCOObI JeHCTBHI;

— B XOJIe IPEJCTABICHUS MIPOEKTA 0a8amb OYeHKY €r0 pe3yibTaTaM;

—  CaMOCTOSITENTFHO 0CO3HA8amb MPUIHHBI CBOETO yCIIeXa MM HeyclieXa W HaXOJIUTh CIIOCOOBI

BBIXO/JIa M3 CUTYAI[H HEYCIIeXa;

— ymemb oOyeHumsv CTEIEHb YCICNITHOCTH CBOCH HWHIUBUAYaJbHOH 00pa3oBaTeIbHOM

NeSITeTTbHOCTH;

— oOasamb OyeHKy CBOWM JIMYHOCTHBIM KauecTBaM U UYepTaM Xapakrepa («KakoB si»),

OTIPE/ICNIATh HAMPABJICHHUS CBOETO PA3BUTHUS («KAKUM I XOUY CTaTh», «4TO MHE JJIs 3TOTO HAJ0

CIICIIaThy).

Cpeocmeom ¢hopmuposanus perynaTuBHBIX Y'Y [ ciykaT TeXHOJIOTHSI TPOOJIEMHOTO THUajiora Ha
JTame M3y4eHUs HOBOTO MaTepHalia M TEXHOJOTHS OICHHBAHHUS 0Opa30BaTENbHBIX JHOCTHKCHUU
(Y4eOHBIX yCIIEXOB).

Io3naeamenvuvie YYJI:

5-9-i1 knaccwo

—  aHanu3Uposamsv, CpPAsHUBAMb, Kiaccuguyuposams u 0606wams GaxThl U ABICHUS;



—  ocywecmeiamb CpaBHEHHE, CEpHALMI0 M KIACCU(UKAIMIO, CaMOCTOSTEIbHO BbIOMpas
OCHOBAaHHMSA M KPUTEPHUHU JUISl YKa3aHHBIX JIOTHYECKUX OINEpaLuii; CTPOUTh KiIacCU(UKALUIO TyTEM
JUXOTOMHMUYECKOTO JI€JIEHUS (Ha OCHOBE OTPULIAHNA);

—  cmpoums JIOTUYECKH OOOCHOBAHHOE PACCYKACHUE, BKIIOYAIOIIEE YCTAaHOBICHUE IIPUYUHHO-
CJICZICTBEHHBIX CBA3CH;

—  c030aeéamb MaTeMaTUYECKUE MOJICIIH;

— COCTaBJIATh  TE3UCHI, PA3JIUYHbIE BHJbl IUIAHOB  (IPOCTBIX, CJHOXKHBIX M  T.IL).
[TpeoOpa3oBbIBaTh HHGOPMALIHIO U3 OJTHOTO BUAA B APYroi (TaOIUILy B TEKCT, AUArpaMMy H IIp.);
—  @bluUmMbIBAmMb BCE YPOBHHM TEKCTOBOM MH(pOpMaIH;

—  ymemb onpedeiams BO3MOXKHbBIE HCTOYHUKU HEOOXOJUMBIX CBEIEHHH, MPOU3BOAUTH MOUCK
UH(OpPMaLIH, aHATU3UPOBAThH M OIICHUBATH €€ TOCTOBEPHOCTS;

— TIOHMMasl MO3MLUIO JAPYTOro 4eJIOBeKa, paziuyams B €0 Peud WM CO3JaHHBIX MM TEKCTax:
MHEHHE (TOUKY 3pEHUs), J0Ka3aTeNbCTBO (ApIyMEHTHI), (PaKThl; TMIIOTE3bl, aKCUOMBI, TeOpHH. [l
ATOTO CaMOCTOSITEIBHO HCIIOJB30BaTh PAa3JIMYHbIE BUIBI YTCHHS (M3ydaromiee, MPOCMOTPOBOE,
03HAKOMUTENILHOE, [IOMCKOBOE), MPUEMBI CITYIIAHUS;

— caMoOMy co030asamb WCTOYHHKH WH(POPMALUK PAa3HOTO TUHA M I pasHbIX ayAUTOPHUH,
coOuo1aTh MH(GOPMAIIMOHHYIO TUTHEHY U TpaBuiIa MHPOPMALMOHHON O€3011aCHOCTH;

—  yMemb UCNOIb308amb KOMIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJOTHH KaK WHCTPYMEHT
JUId JIOCTHXKEHHs CBOUX Iesiell. YMeTb BbIOMpaTh aJeKBaTHbIE 3ajJaye HHCTPYMEHTAJIbHbBIE
IPOTPaMMHO-aNapaTHBIE CPEJICTBA U CEPBHUCHI.

Cpeocmeom ghopmuposanus io3HABATENBHBIX Y Y]] Ciy)kar yueOHBIH MaTeprall U MPEK/IE BCETO
IPOJAYKTUBHbIE 33JaHMsI y4yeOHHKA, IO3BOJISIONIME MPOJBUIATbCS MO BCEM ILIECTH JIMHUAM
pa3BUTHS.

1- s JIP — Mcnons30BaHHE MaTEMAaTHYECKUX 3HAHUM JJI PELICHUS PA3JIMYHBIX MATEMaTHYECKUX
3a/1a4 ¥ OLICHKH ITOJIYYEHHBIX PE3YJIBTATOB.

2- s JIP — CoBOKYITHOCTh YMEHMH 110 UCIIOJIB30BAHMIO JI0KA3aTEIbHON MaTeMaTHUYECKON PEUH.

3- g JIP — CoBOKYNHOCTb yMEHUH 10 paboTe ¢ MH(pOpMaIe, B TOM YUCIIe U ¢ Pa3TUYHbIMU
MaTEMaTUYECKUMHU TEKCTaMHU.

4- 5 JIP — YMeHHs ncnosb30BaTh MaTEMATUYECKNE CPECTBA ISl U3YUYEHUS U ONHUCAHUS
peabHBIX MPOLIECCOB U SBJICHUM.

5-  a JIP — He3aBUCHUMOCTb U KDUTHYHOCTh

MbllUIeHH. 6-1 JIP — Bonst 1 HacTOWYMBOCTD B

JOCTHKEHUH LIEIIH.

Kommynuxamusnvie YY1

5-9-11 knaccot

—  CaMOCTOSITENIbHO Op2aHU308b16amb Y1€OHOE B3aUMOJICHCTBUE B IpYyIIIe (OMpenesTh 001me
I[eJIH, JJOTOBAPUBATHCS APYT C APYTOM H T.11.);
—  OTCTaMBas CBOIO TOUKY 3PEHUS, NpUBOOUms apeymenmayl, IOATBEPKAas UX (aKkTaMH;
— B JUCKYCCHUH YMemb 8b108UHYMb KOHTPAPTYMEHTHI;
—  YUUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHUIO, C JIOCTOUHCTBOM HNPU3HABAMb
OLIMOO0YHOCTh CBOETO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;
— T[OHMMas  TO3MILHI0 JAPYroro, paziuiamsB eropeyu: MHEeHHEe(TOUKY

3peHHsl ), JOKA3aTeIbCTBO (apryMEeHTHI), (aKThl; THTIOTE3bl, aKCHOMBI, TEOPHUH;
—  yMemb B3TJISIHYTh Ha CUTYAIMIO C UHOM MO3UIIMU U 00208apuéamsCs C T0JIbMU UHBIX
TIO3UIINH.
Cpeocmeom ¢popmuposanusi KOMMYHHUKATUBHBIX YY]J| cimyxar TexHojgorus mpoOIeMHOTO
quanora (moOyXIamuid U MOABOAAIINN JUANIOT) U OpraHu3anus padoThl B MajbIX IpyMMax, a
TaKkKe€ HCIOJb30BAaHME HA YpPOKaX DJJIEMEHTOB TEXHOJOTMH MPOAYKTUBHOIO  YTEHUS.



IIpenMeTHBLIMHU pe3yJIbTATAMH H3YUYCHHS MpeaMeTa «MareMaTHKay SBISFOTCS CISAYIONIUE
YMEHHUS.
5-i1 kiace

— Hcnonvzoeams TpU pEUNICHMH MaTEMaTUYECKHX 3a/lad, WX OOOCHOBAaHWUU U TIPOBEPKE
HAlJICHHOTO PeLICHHs 3HAHHE:

e Ha3BaHUM M MOCIIENOBATEIBLHOCTH YHCEN B HaTypaiabHOM psay B npenenax 1 000 000 (c
KaKoro YHclia HAUMHAETCS 3TOT PAll, Kak 00pa3yeTcs KaKJ0€ CIEIYIOIIee YUCIIO B 3TOM PAY);

e  Kak oOpasyercs KakJas clie[yrolas cCu€THas eIMHUIA;

HA3BaHUS U MOCIIEA0BATEIbHOCTh Pa3psAI0B B 3alHCH YUCIIA;

HA3BaHUS U MOCIEA0BATEIHHOCTh MEPBHIX TPEX KIACCOB;

CKOJIBKO Pa3psioB CONEPIKUTCS B KAXKIOM KIIacce;

COOTHOIIIEHUE MEKIY pa3psIamMu;

CKOJIBKO €TUHUII Ka)KJIOTO KJIacca COJEPIKUTCS B 3alTUCH YUCIIA;

KaK YCTpOCHA IMO3UIIMOHHAS ISCATUIHAS CUCTEMA CUUCIICHHSI,

€MHUIIBI U3MEPEHUS BETMYUH (JJTMHA, Macca, BpeMs, TUIOIIA/lb), COOTHOIICHUS MEXIY
HUMU;

o (GYHKIIMOHATBLHOU CBSI3M MEXIY TPYIIIaMU BeITUYHH (IIeHA, KOJTHYECTBO, CTOMMOCTH;
CKOPOCTb, BpEMs1, paCCTOSIHHE; IPOU3BOAUTEIBHOCTh TPY/1a, BpeMst paboThl, paboTa).

- Buvinonname yctueie Bbrumciienus (B mpenenax 1 000 000) B cimydasix, CBOJUMBIX K
BbIUMCIICHUSIM B Tipenenax 100, ¥ mUChbMEHHBIC BBIYUCICHHS B OCTAIBHBIX CITYYasiX; BBITOJHATH
MPOBEPKY NMPaBUIHLHOCTH BHIYHCICHUII;

— svinonames yMHOKeHue u aenenue ¢ 1 000;

- 8LIYUCAAMb 3HAYCHUS YUCIIOBBIX BBIPAKEHUH, cojepKammx 3—4 NEHCTBUS CO CKOOKAMH H
0e3 HuX;

—  packnadvieams HATYPATHLHOE YUCIIO HA MIPOCTHIC MHOKHUTEIIH,

— Haxooums HauOOINBIIHNKA OO JeNUTeNbh U HaUMEHbIee o0Iee KpaTHOEe HECKOIbKHUX
qrced;

— pewiams IPOCThIE U COCTaBHBIC TEKCTOBBIC 3a/1a4H;
— GbINUCLIBAMD MHO€ECTBO BCEBO3MOXKHBIX Pe3yIbTATOE
(ucx0m10B) MpOCTEHIINX
ClIydaiiHBIX SKCIIEPUMEHTOB;
- Haxooums BEPOSTHOCTU MPOCTEHIINX CITy4yalHBIX COOBITUIL;
—  pewambv ynOOHBIM HJid ce0si crocoOoM (B TOM YHMCIIE€ U C MOMOIIBI0 Tabuuil U rpados)
KOMOWHATOPHBIE 3a/layd: Ha TMEPEeCTAaHOBKY M3 TPEX DIEMEHTOB, TPABHIIO TPOHM3BENCHUS,
YCTAQHOBJICHHE YMCIa Map Ha MHOXKECTBE U3 3—5 3JIeMEHTOB;
—  pewams yNOOHBIM A cedsi crocoboM (B TOM YHCIe W C MOMOUIbIO Tabmui u rpados)
JIOTUYECKHUE 3aJauH, CoAeprKalie He Ooee TpEX BHICKa3bIBAaHU;
- yumams WHOOPMAIMIO, 3aMMMCAHHYIO C MOMOINBIO JHHEHHBIX, CTOJIOYATHIX M KPYrOBBIX
Jarpamu;
— cmpoums POCTENIINE TMHEHHbIE, CTONI0YaThIe U KPYTOBbIE 1HarpaMMbl;
—  HaxoOumv PEUICHHs KU3HEHHBIX (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIIOIB3YIOTCS
MaTeMaTHYeCKue CPe/ICTBa,;
—  co30aéamb TPOIYKT (pe3ynbTaT MPOEKTHOW AEATEIBHOCTH), JUIS M3Yy4CHUS W OIHCAHUS
KOTOPOT'O MCIOJIb3YIOTCS MaTEMAaTHUYECKHUE CPECTBA.

6-1 KJ1ace



Hcnonvzosams IIpH pCHICHUN MAaTEMAaTHYCCKUX 3aJa4, UX 000CHOBaHHH U ITIPOBEPKE

HafIHCHHOFO PEIICHUS 3HAHUC O:

JECATHUYHBIX APOOSIX U MpaBuiIax ASHCTBUIA ¢ HUMH;

OTHOUIEHUSAX U MPONOPLMAX; OCHOBHOM CBOMCTBE IPOMOPLINH;

PsIMOK U OOPATHOM MPOMOPIIMOHATBHBIX 3aBUCHMOCTSIX U UX CBOMCTBAX;

MPOLEHTAX;

HENbIX U APOOHBIX OTPULIATENIbHBIX YHCIIAX; pAllMOHATIbHBIX YHCIIAX;

MPAaBUJIE CPABHEHHUS PALMOHATIBHBIX YHCEN;

IIpaBUJIaxX BBIOJIHEHUS ONEpalUid HaJl PALlMOHAJIbHBIMU YUCIIAMH; CBOMCTBAX ONEpaLlUil.
CpasHusams NeCSITUUHBIE TPOOH;

8bINOIHAMb OTIEPAIIUH HAJ| IECATUIHBIMU IPOOSIMU;

npeobpazoeviéamy NECATUIHYIO IpoOb B 0OBIKHOBEHHYIO U HA000POT;

OKpy2/isimb 1IEJIble YUCIIa U IeCATUYHbIE Apo0H;

Haxooums MPUOIMKEHHBIC 3HAYCHHSI BSJIMYMH C HEJTOCTATKOM U U30BITKOM;

8bINOJIHAMb TTPUOIMIKEHHBIC BRIYMCIICHUS U OIICHKY YHUCIIOBOTO BBIPAXKEHUS,

denums YUCII0 B JAHHOM OTHOLICHUH;

HAaxoo0ums HEM3BECTHBIN WICH MPOTOPIINH;

Haxooums JTaHHOE KOJIUYECTBO MPOIIEHTOB OT YKCIIA M YUCIIO IO U3BECTHOMY KOJIMYECTBY

IMPOUCHTOB OT HETO,

Haxodumb, CKOJIBKO IIPOUCHTOB OAHO YHCJIO COCTABIISICT OT APYIOro;
yeenudueanv 1 yMCHbIIATb YHUCJIO HA JAHHOC KOJIMYCCTBO IMMPOLCHTOB,
pewamsb TECKCTOBBIC 3aa4W HAa OTHOLICHUS, ITPOIMMOPLUUA U IIPOLCHTHI;
cpasHueams JBa PallMOHAJIBHBIX YHCJIA,

6blNOJIHAMb  OllICpallun Haa paldOHAJIBbHBIMHA 4YHCIIaMH, UCIIOJIb30BaATh

pewamb KOMOMHATOPHBIE 33J]a4 C TOMOILBIO ITPABUIIA YMHOXKEHUS;

HAaxoO0ums BEPOSITHOCTU MPOCTEHIINX CIy4allHBIX COOBITHIA;

pewams TIPOCTEUINE 3aa491 HA OCEBYIO U LICHTPAJIbHYIO CHMMETPHIO;

pewams TPOCTENIINE 33/1a4H HA pa3pe3aHe U COCTABICHUE F€OMETPUUECKUX UTYp;
Haxooums pelieHuss  >KM3HEHHBIX (KOMIIETEHTHOCTHBIX ) 3azad,
c030aeamu NMPOAYKT (Pe3yabTaT HIPOEKTHOHN NEATETbHOCTH), ISl U3YYE€HUS M OIMCAHUS

KOTOPOI'0 UCIIOJIB3YHOTCA MAaTEMATUYCCKUC CPCACTBA.

7-i kaacc. Anredpa

— Ucnonvzosame IIpU pCHICHUH MATEMATUYICCKUX 3a1a4, UX 000CHOBAaHUH H IIPOBEPKE HalJIECHHOTO

pCHICHUSA 3HAHUC O:

HATypaJbHBIX, LEJbIX, PALIMOHAJIbHBIX, UPPAIIMOHATIbHBIX, IEHCTBUTENbHBIX YUCIIAX;
CTEIEHSX C HATYPAJIIbHBIMU MTOKA3aTEIISIMU U UX CBOMCTBAX;

OJHOWICHAX U MpaBUJIaX ACUCTBUIN C HUMHU;

MHOTOWICHAaX M MpaBUjIax ACHCTBUI C HUMU;

dbopMynax COKpamEéHHOTO YMHOKEHUS;

TOXJECTBAaX; METOIaX JOKAa3aTelILCTBA TOXKCCTB;

JTUHEWHBIX YPaBHEHUSAX C OJTHUM HEU3BECTHBIM M METOJIaX MX PEUICHUS,;

CHUCTEMax JIBYX JIMHEHHBIX YPAaBHEHUH C ABYMsI HEU3BECTHBIMH M METOJAX UX PELICHUSI.
Buinoansame n1evicTBHS ¢ OJHOWICHAMH 1 MHOTOYJICHAMM,

V3HA8amb B BEIPAKECHUSIX (DOPMYJIIBI COKPAIIEHHOTO YMHOXKEHHS ¥ IPUMCHSTH UX;
PACKIa0bl6ams MHOTOUJICHBI HA MHOXKHUTEIIH;

8bINOIHAMb TOXKICCTBEHHBIE MMPE0OPA30BAHMS IIETBIX ANTeOpandecKuX BBIPAKEHUH;

B

CBOMCTB:

KOTOPBD



—  OJokazvleamy MPOCTEUIIIHNE TOKIECTBA C LEIBIMU AITreOpandeCKUMHU BhIPaXKEHUSIMU;

—  pewiams JIMHEWHbBIC YPABHEHUS C OJIHUM HEU3BECTHBIM;

—  pewiamb CUCTEMbI IBYX JIMHEUHBIX YPaBHEHUN C IBYMs] HEU3BECTHBIMU METO0M

MOJICTAHOBKH M METO/IOM QJITeOpanvecKoro CIOKEHUS;

—  pewiamdb TEKCTOBBIC 33741 C IOMOIIbIO JTUHEHHBIX YPABHEHHUI U CUCTEM;

—  Haxooumsv pelieHusT  KU3HEHHBIX (KOMIIETEHTHOCTHBIX ) 3aa4, B  KOTOPBD
—  co30asamb MPOIYKT (PE3yNbTaT MPOSKTHOM NEATEIBHOCTH ), AJI U3YUEHUS U ONHUCAHUS

KOTOPOT'0 UCIIOJIb3YIOTCA MaTeEMaTUUYECKHUE CPEACTBA.

7- ¥ Kjaacc. 'eomerpus

—  HUcnonvzoeams nipyu pelieHUN MaTEMAaTUYECKUX 3a]a4, UX 0OOCHOBAaHUM U IPOBEPKE

HalIEHHOT O pelIeHUs 3HaHUE O:

®  OCHOBHBIX T€OMETPUYECKHUX MOHATHUSIX: TOUKA, IPsSIMasi, INIOCKOCTb, JIy4, OTPE30K, JJOMaHas,

MHOT'OYT'OJIbHUK, PACCTOSIHUE;

yriie, OMCCEKTPHUCE yIiia, CMEXKHBIX YIJIax;

CBOWCTBaX CMEKHBIX YIJIOB;

TPEXTPAHHBIX U MHOTOTPAHHBIX YIJIax;

MHOTI'OI'paHHHMKaX M UX pa3BEPTKAX;

OKPYKHOCTHU 1 €€ OCHOBHBIX CBOMCTBAX;

OCHOBHBIX YEPTEKHBIX UHCTPYMEHTAX U BBIIOJIHIEMBIX C UX ITOMOIIIBIO TIOCTPOCHUSIX;

paBEHCTBE reOMeTpUYECKUX UTyp;

IPU3HAKaX PaBEHCTBA TPEYTOJIbHUKOB;

MOHSITUH U30METPUN;

MIOBOPOTE U €r0 OCHOBHBIX CBOMCTBAX;

LIEHTPaJIbHOW CUMMETPUH U €€ OCHOBHBIX CBOMCTBAX;

LEHTPaJIbHO-CUMMETPUYHBIX QUTypax.

IIpumensimo CBOWCTBA CMEXKHBIX YIVIOB IIPU PEIICHUH 33]1a4;

HAaxoO0ums B KOHKPETHBIX CUTYallUSX paBHbIE TPEYTOJIbHUKH U I0KA3bIBATh UX PABEHCTBO;

8bINOJIHAMb OCHOBHBIE TEOMETPUYECKHE TIOCTPOEHUS;

—  UCnonb306amsv CBOMCTBA IIOBOPOTA IIPU PELICHNU 3371a4;

—  ycmamaeénuéamsv LEHTPAIBbHYIO0 CHMMETPUIO QUTYP U UCHONIb3068amb €€ TIPH PEIICHUH

3a1a4;

—  Haxooums pelieHuss  >KM3HEHHBIX (KOMIIETEHTHOCTHBIX ) 3amad, B
KOTOpPBIX

HCIIOJIb3YIOTCSl MaTEMAaTUYECKUE CPEJICTBA;

—  co30asamb MPOIYKT (Pe3yNbTaT MPOEKTHOMN NEATENBHOCTH ), AJI U3YUEHUS U ONHUCAHUS

KOTOPOTO HUCIIONIb3YIOTCA MaTeMaTHUECKHE CPEICTBA.

8- M kjacc. Auredpa

—  Hcnonvzosams ipu pelieHUN MaTEMAaTHIECKUX 3a]1a4, IX 00OCHOBAHUU H MTPOBEPKE
HaHJICHHOTO PEIIeHUs 3HAHUE O:

e anreOpanvecKkoi 1podu; OCHOBHOM CBOMCTBE IpOOH;

e MpaBuiIax JACHCTBHIA ¢ aAreOpanvdecKuMu APOOSIMU;

° CTCIICHAX C ICJIBIMU ITIOKa3aTCIsIMU U UX CBOﬁCTBaX;

° CTaHAApTHOM BHUJC YUCJIA,



k .
. dyHKIIIX y [ kx(by 0%,y [, uX cBOMCTBaX U rpadukax;
X

o MOHSATUH KBAJIPATHOTO KOPHS U apU(PMETUIECKOTO KBAJAPATHOTO KOPHS;

o CBOMCTBaX apu(METHIECKUX KBAAPATHBIX KOPHEH;

o bynkuun y [ Jx , €€ cBolicTBax U rpaduke;

o dopmyie 11 KOpHEH KBaJIpaTHOTO YpaBHEHUS;

o Teopeme Buera aist mpuBeaEHHOTO M 00IETro KBAaJpaTHOTO YpaBHEHMUS;

o OCHOBHBIX METOJ[aX PEHICHUS LEJIbIX PAllMOHAIBHBIX YPAaBHEHUN: METO/IE PA3IOKEHHS Ha
MHOXHTEJIH U METOJI€ 3aMEHbI HEU3BECTHOT'O;

o METOJIaX PeIIeHHs APOOHBIX PallMOHAIBHBIX YPaBHEHHIA;

o OCHOBHBIX CTATUCTHUYECKUX XaPaKTEPUCTUKAX HAOOPOB YHCEIN U CIIOCO0aX MX HAXOXKACHUS;
o MHTEPBAILHOM METOJIC aHAJIN3a JaHHBIX;

o THCTOrpaMMe U METOJIe €€ IOCTPOCHUSI.

— Coxpawams anrebpandeckue Ipoou;

- 8bINOIHAMD APUPMETHUECKUE ICHCTBUS C aIreOpandyecKuMu IpOOsIMH;

- UCNONb306amMb CBOMCTBA CTETICHEH C I[ENTBIMU TIOKA3aTeNSIMU TIPU PEHICHUH 3a]1a4;
—  3anucvléams YUCIa B CTAHIAPTHOM BHJIE;

- 8bINOIHAMb TOXKICCTBCHHBIC TPEOOPA30BaHMUS PAIMOHAIBHBIX BBIPAKCHHUIA;

- 00KA3b16aMb IPOCTEUIIIAE TOXKIIECTBA C PAIUOHATBHBIMH BBIPAKEHHUSIMH;

— cmpoums rpaduku GyHkui npy pemennn Y [ KXC by 0x*, YD uucnons3oBats uX cBOHCTBA

X
3ajay; ’
— evluUcAmMs apu(PMETHUECKUE KBaIpaTHbIE KOPHHU;
— npuMeHsmb CBOMCTBA apu(METUUECKUX KBAJPATHBIX KOPHEH MpH peleH!H 3a1ay;
— 8bINOIHAMb TOXKIECTBEHHbIE TPE0OPa30BaHuUs BBIPAKECHHUM, COAEpPIKALINX KBAJApaTHbIE

KOpHU;

— cmpoumb rpaduK GYHKIKIK Y [| M HCIOIB30BaTh €ro CBOMCTBA IPH PELICHHH

3ajadq;
- peuiams KBaJpaTHbIE YPaBHEHHUS,

- npumenams TeopeMy Buera npu pernieHuu 3aaad;

—  pewamb NENbIE PAITUOHATLHBIC YPABHEHUS METOJIOM Pa3JI0KEHUS HA MHOKHTEITH H
METOJIOM 3aMEHBI HEU3BECTHOTO;

—  pewamb NPOOHBIE PAIMOHATLHBIC YPABHCHHUS,

—  peuwiamb TEKCTOBBIE 337]a4U C TIOMOIIIBIO KBAJPATHBIX U PAIMOHATFHBIX YPaBHEHUN;

- HaxoOums OCHOBHBIC CTATHCTUYECKUE XaPAKTEPUCTUKHA HAOOPOB UHCEIT;

- cocmaensams TabIUIIBl 9acTOT (AOCOMIOTHBIX U OTHOCHTEINIBHBIX ), @ TAK)KE TAOJHIIBI
HAKOIUICHHEIX YacTOT;

- npuMeHsmMb WHTEPBATBHBIN METOJI JUTSl aHATTN3a YHCIIOBBIX JaHHBIX;

- Ccmpoums TUCTOTPAMMBI M UCTIONIB30BATh UX JIJIS aHATN3a YHCIOBBIX JTaHHBIX;

- HAxXoOums 9UCIO COUYCTAaHUHN U YUCIIO Pa3MEIICHHIA,

— Haxooums pelieHuss  >KM3HEHHBIX (KOMIIETEHTHOCTHBIX ) 3az1ad,
- co30asams POAYKT (Pe3yabTaT MPOCKTHOU JACSITEILHOCTH), JIIS H3yYSHUS M OMTUCAHUS
KOTOPOTO HCITOJIb3YIOTCS MaTeMaTHIESCKHE CPEICTBA.

8- i kiaacc. 'eomerpus

—  Hcnonvzosams Npu PEUICHUN MaTEMaTUYECKHX 3a/1a4, UX 00OCHOBAHUH U TIPOBEPKE
HaWJIEHHOT O PEILLCHUsS 3HAaHUE O:

B

KOTOPBD



o CBOWCTBE BEPTHKAJIBHBIX YIJIOB;

° MEPHEHINKYIIAPE, HAKIIOHHBIX U IIPOEKIUIX;

. OCEBOM CUMMETPUU U €€ CBOUCTBAX;

o FEOMETPUUECKUX MECTAX TOYEK;

o OuccexTpuce yria U CepeJMHHOM MEPIEHANKYIApE K OTPE3Ky KaK TeOMETPHUECKUX MECTax
TOYEK;

o napajuIeIbHBIX NPSAMBIX; IPU3HAKAX M CBOWCTBAX MapaJJICIbHBIX MPSMBIX;

o aKCHOMeE MapaJlJIeIbBHOCTH U €€ KPaTKOi HCTOPUH;

o dbopMyIie CyMMBI YIJIOB TPEYrOJIbHUKA;

o dbopMyIie CyMMBI YTJIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA;

o napajuiesiorpaMme, poMoe, NpsiMoOyroibHUKE, KBaJpaTe; UX CBOMCTBAX U MPU3HAKAX;
. teopeMe Darneca;

o CBOICTBaxX CpeaHell IMHUU TPEYroJIbHUKA;

o Tparnenuu; IMEeMEeHTaxX Tparnelru; TeopeMe O CpeiHel JIMHUU Tparneluy;

o CBOICTBaxX KacaTeJNbHBIX K OKPY>KHOCTH; TEOPEME O PABEHCTBE JBYX KacaTelbHbIX,
MPOBEIEHHBIX U3 OJHOU TOYKHU;

o dbopMynax IS IIOMIAAN TPEYToIbHUKA, apaieorpaMMa, Tpaneuy,

o teopeme [Tudaropa.

- Yemanasnueamo NEPHEHIUKYIAPHOCTE  IPAMBIX U IIPUMEHATH

—  ycmaHnasenueéams MapaIeNbHOCTh NPSAMbIX U IPUMEHSATH CBOICTBA MMapaJljIesIbHbIX MPSIMBIX;
— NPUMEHAMb TEOPEMY O CYMME YIJIOB TPEYrOJbHHUKA U BBIITYKIOIO MHOIOYTOJbHHKA,;

- npumeHsamyb MPU3HAKKM U CBOMCTBA MapajuiesnorpaMmma, pom0a, npsiMoyrojbHUKa, KBaJpara
IpY PELICHUH 3a7ay;

— UCNoIb306amMb TEOPEMY O CPEIHEN JINHUU TPEYroJIbHUKA U TeopeMy Daieca IpH pelieHnn
3az1ay;

—  pewamb NPOCTENIINE 3a7]a4N HA TPANIELUIO;

— npuMeHamsb CBONCTBA KAaCaTEJIbHBIX K OKPYKHOCTH IIPH PEILIEHUU 3a/1a4;

- HaxoO0umso TUIOIAAN TPEYrOJIbHUKOB, IApaJIJIeIOrPaMMOB, TPAIeLHii;

— npumensams TeopeMmy IIudaropa npu pemenun 3aaay;

— Haxooums pelieHuss  >KM3HEHHBIX (KOMIIETEHTHOCTHBIX ) 3amad, B
- co30aeamv NPOAYKT (Pe3yabTAT NIPOESKTHON IEATEIBHOCTH), ISl U3Y4YEHUS U OIMCAHUS
KOTOPOT'0 MCIIOJIb3YIOTCS MaTEMaTHUECKUE CPEACTBA.

9- ¥ kaacc. Auredpa

—  Hcnonvzosams npu pELIEHNN MaTeMaTUYECKHX 3a/1a4, UX 00OCHOBAHUM U TIPOBEpPKE
HalJICHHOTO PELICHHs] 3HAaHUE O:

CBOWCTBaX KBaJpaTUUYHON (PYHKIIUY;

MeTOJIaX MOCTPOCHUS rpaduka KBaapaTUyHOU (QYyHKIUY;

CBOMCTBAX YMCIIOBBIX HEPABEHCTB;

METOJAX PEILICHMS JIMHEWHBIX HEPABEHCTB;

METOJIaX PELICHUs KBaIpaTHBIX HEPABEHCTB;

METO/I€ UHTEPBAJIOB I PELICHUS PALIMOHAIIBHBIX HEPABEHCTB;

METO/AX PEIICHNUS CUCTEM U COBOKYITHOCTEH HEPABEHCTB;

cBoifcTBax u rpaduke Gpynkmun y [ X" MIpU HATypaJIbLHOM N;
) ONpEACIICHUN U CBOMCTBAX KOPHEW CTENEHH N;

CBOICTB:

KOTOPBD



® CTCIICHAX C pallMOHAJIbHBIMU IMOKA3aTCIIAMU U UX CBOﬁCTBaX;

o OCHOBHBIX METOJ[aX PEIICHUS CUCTEM PAllMOHAIBHBIX YPAaBHEHHUIA;

o OTIpeIeICHNU 1 OCHOBHBIX CBOMCTBAX apu(pMeTHUECKOM mporpeccuu; hopmyiie 1is
HAXOXKJICHUS CYMMBI €€ HECKOJIbKHX TEPBBIX YICHOB;

o OTIpe/IeNIEHUU U OCHOBHBIX CBOMCTBAX r€OMETPHUUECKON Iporpeccuu; Gopmyse s
HaXOXKJICHUS CYMMBI €€ HECKOJIbKHUX TEPBBIX YWICHOB;

o dopmyIte st CyMMBbl OECKOHEUHOM T€OMETPHUECKON MIPOTPECCUU CO 3HAMEHATEIEM,

MEHBILIUM 10 MOJIYJIIO €TUHHULIBI.
— Cmpoums TpaduK KBaIpaTHIHOW (PYHKIIUU U MCIIOH30BATh €T0 MPH PEIICHUN 3a/a4;
— UCNONb308amb CBOMCTBA YHCIOBBIX HEPABEHCTB Il IPeoOpa30BaHUs HEPABEHCTB;

— 0oKa3vleéams MPOCTENIIINE HEPABEHCTBA;

—  pewamb TUHEWHbIE HEPABEHCTBA;

—  pewamb KBaJIpaTHbIC HEPABEHCTBA;

—  pewamb pallUOHAIbHBIE HEPABEHCTBA METOJOM MHTEPBAJIOB;

—  pewiamb CUCTEMbI U COBOKYITHOCTH HEPABEHCTB;

n
— cmpoums rpaduk GyHKIUU Y [ X IPU HATypaJIbHOM N U UCHOJIB30BaTh €0 MpU

pELIeHUHU 3a]a4;
— HAaxoO0ums KOPHH CTETICHHU N;

— UCNnoIb306amb CBOWCTBA KOPHEH cTENEHH N IIPU TOKIECTBEHHBIX IPEOOpa30BaHUSAX;

— HAaxoOums 3HAYEHUS CTENIEHEN ¢ pallMOHAIbHBIMU IIOKA3aTEISIMU;

—  pewamb CUCTEMbI pallUOHAJIbHBIX YPaBHEHU;

—  pewamb TEKCTOBBIE 33J]a4l C TIOMOILBIO CUCTEM PALMOHAJIBHBIX YPaBHEHMUI;

—  pewamb OCHOBHBIE 33J]a4l Ha apu(PMETHUECKYIO U T€OMETPUUECKYIO IPOIPECCUH;

— Haxoo0ums CyMMy O€CKOHEUHOM reOMEeTPHUECKON MPOrpeccuu Co 3HaMeHaTeNeM, MEHbILIUM
110 MOZYJIIO €VHHUIIBI;

— HAxXoo0umso pelIeHUsT  JKU3HEHHBIX (KOMIIETEHTHOCTHBIX ) 3ama4, B
— c030aeamu MPOAYKT (Pe3yabTaT HIPOEKTHOHN NEATETLHOCTH), ISl U3YYE€HUS U OIMCAHUS
KOTOPOT'0 HCIIOJIb3YIOTCA MaTEMaTUUECKHE CPEACTBA.

9-# kaacc. I'eomerpust

—  Hcnonvzosams NpU peLIEHNU MaTeMaTUYECKHX 3a/1a4, UX 00OCHOBAHUM U IIPOBEpPKE
HalJIEHHOTO pelIeHUs 3HaHHUE O:

. napaujielibHOM MEPEHOCe U €r0 CBOWCTBAX;

. IpaBUJIaX HaXOXIEHUS CYMMbI U Pa3HOCTH BEKTOPOB, IPOU3BECHUS BEKTOpA HA YUCIIO;
CBOWCTBA 3TUX OIIEPAINH;

pa3yIoKEHUH BEKTOPA MO ABYM HEKOJUIMHEAPHBIM BEKTOpPaM;

KOOp/IMHATaxX BEKTOPA U METOJIaX UX HAXOXKICHUS;

CKaJIIPHOM IMPOU3BEIECHUH BEKTOPOB U (hOpMYJIe [Tl €r0 HaXOXKICHHUS;

BEKTOPHOM METO/I€ PELICHUsI TeOMETPUUECKHX 33/1aY;

0JJ00MH FeOMETPUIECKUX (DUTYD;

NPU3HAKAX 1101001sl TPEYTrOJIbHUKOB;

TEOopeMe O MPONOPIIHOHATBHBIX OTPE3Kax;

TeopeMe 00 OTHOIICHUH TUTOMIAIeH MTO0OHBIX MHOTOYTOJILHIKOB;

TOMOTETHHU U €€ CBOMCTBAX;

TPUTOHOMETPHUYECKUX (PYHKIIUSX OCTPOTO yIiia, OCHOBHBIX COOTHOIICHHSIX MEXTY HUMU;
npuémax pelieHus IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB;

TpUTrOHOMETpHUYECKUX (yHKIUAX yriaoB ot 0 go 180°;

TEeOopeMe KOCUHYCOB M TEOpEME CHHYCOB;

npuémax petieHus NPOU3BOIbHBIX TPEYTOJIbHUKOB;

KOTOPBI>



BIMCAHHOW U ONMUCAHHON OKPY>KHOCTSIX TPEYTrOJIbHUKA, UX CBOMCTBAX;

BIIMCAHHBIX U ONMCAHHBIX YETBIPEXYTOJIbHUKAX, UX CBOMCTBAX U IIPU3HAKAX;

CBOMCTBaxX NPAaBHJIbHBIX MHOTOYI'OJIbHUKOB; CBSI3M MEXKIy CTOPOHOM
IIPABWJILHOT'O MHOI'OYT'OJIbHUKA U PAaJUyCaMH BIIMCAHHOM U ONMCAHHON OKPYKHOCTEM;
OIpeIeIEHNH JUTMHBI OKPY>KHOCTHU U (popmyJie 171l €€ BBIYUCICHMS,

dbopmyIie TIomaay NpaBUILHOTO MHOTOYTOJIbHHKA;

OIpeIeNIeHNH IIouau Kpyra u opmyiie uist €€ BeIYrciaeHus; (GopMyJie ISl BBIUMCICHUS

IJIOIIAIEN YacTeEN Kpyra.

Pewams reomeTpruyeckue 3a7aun ¢ MIOMOILBIO MAPAIJIEIBHOTO NEPEHOCa;
8bINOIHAMb OTIEPALIUM HaJl BEKTOPaMU;

peuiams TEOMETPUYECKHUE 3a1a4U BEKTOPHBIM METOA0M;

npuMeHsAmb MPU3HAKH MOI00US TPEYTOJIbHUKOB TP PEIICHUH 33124,

pewiams TPOCTENIINE 3a]]a4l HA IPONOPLUOHATIbHBIE OTPE3KH;

npuUMeHamb CBOMCTBA TOMOTETUH IIPU PELLICHUU 3a/1a4;

Haxooums 3HAYEHUS TPUTOHOMETPHUECKUX (PYHKIIHI OCTPOTo yriia 4yepe3 CTOPOHbI

MMPpAMOYT'OJIBHOI'O TPCYTI'OJIbHUKA,

npumersims COOTHOMICHUSA MCKAY TPUT'OHOMETPUYICCKUMU Q)YHKHI/IHMI/I IIpyu pCHICHHUU

3ajaa4; B 4aCTHOCTH, 110 3HAYCHUIO O[[HOI\/JI ns3 (I)YHKHI/If/'I HaxXoAUuTh 3HAYCHUA BCEX OCTAJIBHBIX,

peuiamsb TPSIMOYTOJIbHbIE TPEYTOJIbHUKY;
c800ums paboTy ¢ TpuroHoMerpuueckumu Gyaxmusivu yriioB ot 0 1o 180° x ciryyaro

OCTPBIX YIJIOB;

NpUMeHsAmMb TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB [P PEIIECHUH 3a/]a4;
pewams TPOU3BOJIbHBIE TPEYTOJIbHUKH;

peuiamsb 3a7a41 Ha BIMCAHHYIO U ONMCAHHYIO OKPYKHOCTH TPEYTOJIbHUKA;

peuiamsv 3aa4U Ha BIMCAHHBIE U ONIMCAHHBIE YETHIPEX YT OJIBHUKY,

peuiams IPOCTEUINE 3a7a4U Ha PABUIIbHBIE MHOTOYTOJIbHUKH;

HAaxoO0ums JAIUHY OKPYXHOCTH, IUIOIIAb Kpyra U €ro 4acTei;

Haxooums pelieHuss  >KM3HEHHBIX (KOMIIETEHTHOCTHBIX ) 3azad,
co30aeamu MPOAYKT (Pe3yabTaT NPOEKTHOMN IEATEIbHOCTH), AJI U3y4EHUSI U OIUCAHUS

KOTOPOIr'o UCIIOJB3YHOTCA MAaTEMATUYCCKUEC CPCACTBA.

Tembl y4eHMYECKHX MPOEKTOB 110 MaTeMaTHKe /Il 5-X KJIacCOB (YPOUHAasi 1eATeIbHOCTD)

eab: cnocobcTBOBATH Pa3BUTHIO TBOPUYECKHUX CIIOCOOHOCTEH, YMEHUH J100bIBaTh HEOOXOAUMYIO
UH(POPMALIMIO, CaMOCTOSTENIHO aHAJIW3UPOBaTh €€ M MPEJCTABIATh B BUAE €AMHOIO ILIEJIOr0o
IPOAYKTA; Pa3BUTHIO MHTEpPECA K MATEMATUKE, NIPUBUTHIO YUEHUKAM MaTEMAaTHYECKON KYIbTYpbI

Y PacIIMPEHUI0 KPYro3opa yqamuxcs.

3agaun:

| Pacmmpsite ipeacTaBienns aereit 00 ICTOPUU POTHOTO TOPOJIA.

H Hay4UTHCS COCTABIIATh U PEIaTh 3aJa4M 10 MaTEMATHUKE;

H [To3HAKOMUTH € pa3IMYHBIMA UCTOUHUKAMH TMOJIY4YEHUsT WH(OPMALIUH.

D Pa3BI/IBaTI> CaMOCTOATCIIbHOCTD, KOMMyHI/IKaTI/IBHBIe Ka4dy€CTBa, 1aMATh, MBIIIIJICHUC,

TBOPYECKOE BOOOPAKEHHE.

O

CrniocoOcTBOBaTh AKTUBHOMY BOBJICYEHHIO POAMUTENICH B COBMECTHYIO I€ATEIBLHOCTD C

pPEOEHKOM B YCIIOBHUSX CEMbU U IITKOJBI.

O

OOGorarmeHne AeTCKO-POAUTEIHCKUX OTHOIIIEHUH OIBITOM COBMECTHOM JIEATETLHOCTH

4yepe3 GOpMHUPOBAHUE TPEICTABICHUI O POTHOM TOpPOJIE.

B

KOTOPBD



U
U
[
[

B npaKanecxoﬁ ACATECJIbHOCTH,

DopMUPOBaHKE YYBCTBA CONMPUYACTHOCTH K POJHOMY Kpar0, CEMbE.
[To3HAaKOMUTBCA C KpaeBeIUECKUM MaTEpPUAJIOM;
YceunuTe B3aMMOCBSI3b MATEMATUKU C UCTOPUEH;

IIpoageMOHCTPUPOBATH 3HAYUMOCTH MATEMATHYECKUX 3HAHU I

] HpeBpaTl/lTb MaTepHuaJbl Haﬁ.ﬂlO)IeHI/lﬂ B CPEACTBO MOBLIIIICHUSA

3¢ PeKTUBHOCTH YPOKOB MATEMATHKH.

OcHoBHOe coaepikaHue 10 TeMaM

XapakTepuCcTHKA OCHOBHBIX BUI0B
esiTeJIbHOCTH YUEeHUKA (HAa YPOBHE
Y4eOHBbIX 1eiiCTBHIA)

Yucaa
PanuonajbHbIE YHCJIa OnuceIBaTh MHOKECTBO IIEJIBIX YMCEJT,
MHOK€eCTBO panroOHaJIbHBIX MHOYKECTBO pa- MUOHAJILHBIX YHUCEI,
qUCCIT. CpaBHeHME |cooTHOIICHHE MEK1Yy ITUMHU MHOXKECT- BaMH.
panroHaNbHBIX  umcen.  JIeWCTBHSA € (CpaBHMBAThH U YNOPSZOYMBATHL PAlOHAJIbHBIE
[palliOHAaJIbHBIMH YU CJIaMU. Hpe()cmaeﬂeﬂue qucia, BBIIIOJIHATH BBIYUCJICHUS C
payuondaibHoco Hucia oecsamu4Hou palMOHAIIBHBIMA  4YHWCJIaMH, BbI- YHCJIATH
Opobbio. 3HAYCHHS CTCICHEH C IICIIBIM II0Ka3aTeIICM.
Haxoautnb JECATUYHbBIC MIPUOJIMKCHUS

PallMOHAJIbHBIX YU CECI

MppaunoHajibHiie yncia

[ToHATHE UPPALMOHAILHOTO YHCIIA.
Pacrio3HaBaHue UPPALUOHATBHBIX YHCEIL.
[IpuMephl 10Ka3aTeNbCTB B ajireope.

M ppauvOHAIBHOCTD YKCIIA 2,

[ Ipumenenne B reomerpun. CpaBHEHUE
MPPALMOHAIBHBIX Yncell. MHOXKECTBO
NIEHCTBUTEIIBHBIX YHCEIL.

IIpuBoAUTH NPUMEPHl UPPAIMOHATIBLHBIX YHCEII,
pacno3Ha- BaTh palKroOHaJIbHBIE n
MppalMOHAJIbHbIE YHuCla; W300pa- KaTh uucia
TOYKaMH KOOPAUHATHOU IIPSMOM.

HaxoauTthb 1ecaTUYHbIC MPUOIKEHUS
MPPAlMOHAIBHBIX YUCET; CPABHUBATDH U
YIOPSA0YMBATH JICHCTBUTEIBHBIE YUCIIA.
OnuchIBaTh MHOXKECTBO JIEHCTBUTEIBHBIX

uucen. Mcnoabn30BaTh B IMCbMEHHOM
MaTeMaTU4eCKOU peur 0003HaYEHUS U
rpaduueckre n300pakeHUst YUCIOBBIX MHO-
PKECTB, TEOPETHKO-MHOKECTBEHHYIO CUMBOJIUKY
DopMyIMPOBATH ONPEACICHUE KOPHS TPEThEU
CTENIEH!; HaXOIUTh 3HAYCHHS KyOMUeCKNX
KOpHE, mpu He0OX0IMMO-

CTH MCIIOJIb3Y$, KaJbKYJIATOP.

To:xnecTBeHHBbIE IPEOOPA3OBAHUS

UmucsioBble 1 0yKBEHHbIEC BbIPAKEHUS

Bripaxenue C TEPEMEHHOM.
3HayeHue
BBIPAKECHHS. TloncranoBska

BBIPAYKEHUI BMECTO

[IEPEMEHHBIX.

BbInoJIHATL HECIOXKHbIE TpeoOpa3oBaHUs IS
BBIUMCIICHUS] 3HAYEHUH YHCIIOBBIX BbIpAXKEHUH,
CoJIeprKaIInX CTETeHU C HaTypaJIbHbIM
[MOKAa3aTeJIeM, CTEIIEHU C LEJNbIM OTPULATENIBHBIM
MoKazareieM




Lleabie BoIpaKeHUs
CterneHb ¢ HATYpadbHBIM MOKAa3aTelneM U e€
cBoiictBa. IIpeoOpa3oBaHmsi BBIpAKEHUH,
COJIep)KallMX CTENEHU C HaTypallbHbIM
MOKa3aTeJIeM.
OpHowieH, MHorouwieH. JleWcTBus ¢
OTHOYJICHAMH ¥ MHOTOWICHAMU (CIIOKEHUE,
BbIUMTAHUE, YMHOXEHHE).

@opMynBl  COKpPAIIEHHOIO
YMHOXEHHS: Pa3HOCTh KBaJlpaToB, KBaApaT

CYMMBI U Pa3HOCTH. Pasnoxenune

MHOTOUYJICHA Ha MHOXKUTENU: BBIHECEHUE

00111eTO MHOXUTEIIS 3a CKOOKH,

CPYNRUpPOBKa, npumeHenue dopmyn
COKPAW€HHO20
VMHOCEHUSL.

Keaopammulii MPEXUeH,

paznooicerue

KGCZ()pCZWlHOZO mpéxwzeHa HA MHOMCUmMeu.

HcnoJsb3oBarb bopmyb COKpAILICHHOT'O
[YMHOKEHUS (KBaJpaT CyMMBI, KBaapaT pa3HOCTH,
[Pa3HOCTb KBAaJ[paTOB) I E: YIPOILEHUS
BBIYMCIICHUM 3HAYCHUHN BBIPAKCHUH;

/[poOHO-panuoOHAIbLHBIE BHIPAKEHUS
CreneHb C  LEIbIM
[I0Ka3aTEeJIeM.
[IpeoOpazoBanue TpOOHO-TMHEHHBIX
BBIPAKECHUI: CIIOKECHUE,
YMHOXEHHE,
JICJICHUE.

@opmMy.IMpOBaTh, 3aAIMCHIBATH B
CUMBOJIMYECKOH opme U

000CHOBBIBATH CBOIICTBA CTENIEHU C HATypaJIbHbIM
o-

Ka3aTesieM; NPUMEeHSATh CBOMCTBA CTENEHU /IS
npeoOpa3o- BaHUs BBIPaKEHUH U BEIYUCICHHH.




Aneebpauueckas Opodw. JJonycmumvie 3HaueHus
nepemeHHbIxX 8 0pobHO-
PAYUOHANLHBIX — BbIPANCEHUSX.
aneebpauyeckux opobell. IIpuseoenue
ancebpauueckux opobeii K obwemy
sHamenamenio. [eticmeus ¢ anecebpauyeckumu
OpobsamuU: clodcenue, gbluumanue,
VMHOOJICEHUE, OelleHue, 8036e0eHle 8 CIeNneHb.
I Ipeobpaszosanue

Cokpawenue

BbIDANCEHU
i1, coOepaHcauyux 3HaK MOOYJIs.

BbIunCIATH YKHCIOBOE 3HAUCHUE 6yKBeHHOFO
BBIPAKCHU A

HAXOAUTH 00JIaCTh IOMYCTUMBIX 3HAUCHUN

[EPEMEHHBIX B BbIPAKCHUU

@opMyJIMPOBATh OCHOBHOE CBOWCTBO
anredpandeckor Apoou u

NPUMEHSTH €ro JJIs IpeoOpazoBaHus APOOCH.

BbINOJHATH ICHCTBHS ¢ areOpandecKuMu

TPOOSIMH.

KBaaparHble KOpHH

Apudmernaeckuit KBaJpaTHbIN KOpEHb.
[IpeoOpa3oBaHue BbIpaXXEHUH, COJEpKALIUX
KBaJpaTHbIE KOPHU: YMHOJKEHHUE, [EIICHUE,
BBIHECEHUE MHOXKUTEIIS U3-110]1 3HAKa KOPHS,
GHECeHUe MHOJICUMeNs OO 3HAK KOPHAL.

DopMyJIMPOBaTH OIIPE/IEIICHUE KBaIPATHOIO
KOpHS U3

urcna. Ucnmosb3oBaTh rpaduk QyHKIuu y = X2
TUTSE HAXO0K- JICHUS KBaJIPaTHBIX KOPHEH
BbI1uncasTh TOYHBIC U TPUOIMKCHHBIC
3BHAYCHUSI KOPHEH, NCTIOJB3Ys TIPU
HEOOXO0IMMOCTH KaJIbKYJIATOP; TPOBOIUTH
OIICHKY KBaJIPATHBIX KOPHEH.

YpaBHeHUs] M HEPABEHCTBA

PaBeHncTBa
UucioBoe paseHcTBO. CBOICTBa
YHCJIOBBIX PABEHCTB. PaBeHCTBO €

[IEPEMEHHOM.

'YpaBHeHus1

[ToHsATHE ypaBHEHUs W KOpPHS YypaBHEHHS.
[IpeOcmasnenue 0 pasHOCUIbLHOCIU
VpaeHeHuil.
Obnacms  onpeoenenus ypagHeHUs.
(obnacmes 0OnyCmumblx 3HAYeHUll

nepemeHHoll).

JIuneiiHoe ypaBHeHHE U €r0 KOPHHU

Pemrenne nMHENHBIX ypaBHEHWU. Jlunetinoe
ypasnenue ¢ napamempom. Konuuecmeo
KopHeu  JauHeuno20  ypasHenus.  Pewenue

IUHELIHBIX YPAGHEHUI C NapamempoMm.

° Pacno3naBarth JIMHENHEBIE

iypaBHeHus. PemaTrh JMHEHHBIE YpaBHEHMS
BBITIOJIHATh ~ HECJIOKHBIE  NpeoOpa3oBaHUs
NPOOHO-IMHENHBIX BBIPAKEHUN U BBIPAKEHUI
C KBaIpaTHBIMHU KOPHSIMH .

KBaapaTHoe ypaBHeHHEe M €r0 KOPHHA
KBanpaTHbie YpaBHEHMUS. Henomnubie
KBaJpaTHble  ypaBHEHUS.  JIMCKpUMHHAHT
KBaJpaTHOro YypaBHeHUsA. DopMmyna KOpHEH
KBaJpaTHOroO ypaBHeHUsA. Teopema Buema.
Teopema, obpamnas  meopeme  Buema.
Pewrenne KBaJpaTHBIX YPaBHEHUM:
MCIIONIb30BaHUE (OPMYNBl ISl HAXOXKJIEHUs
KOpHEH, epaguueckuil memoo  peuieHus,
pasnoocenue Ha MHOdMCUmMeENU, NOOOOP KOpHel
c  ucnonvzosamuem  meopemvl  Buema.
Konuuecmeo KopHell K8aOpamHo2o ypasHeHus
6 3aBUCUMOCMU OM €20 OUCKPUMUHAHMA.
buxeadpamnvle  ypasHeHus. Ypasnenus,
c8oOUMble K JUHEUHbIM U  K8AOPAMHBIM.
Keaopammvle ypagnenus ¢

napamvempom.

Pacno3HaBaTh KBaJpaTHbIE YpaBHEHHs, 4
TaK)Ke ypaBHEHUS,

CBOJSIIUECS K HUM;

HccnenoBarh KBaJpaTHbIE YpaBHEHMS 110
TUCKPUMHUHAHTY U KO3 dULIeHTaM.

Pemath TEKCTOBBIE 33Jauu ajlreOpandyeckuM
CIIocoOOM:  MEepexoauTb  OT  CIOBECHOU
(hopMyIIHPOBKHU yCIIOBUS 3a/1auu K
aIreOpanyeckoil MOJIENIM MyTEeM COCTaBJICHUS
ypaBHEHMsI;  pe-  1aThb  COCTaBJIEHHOE
YPaBHEHUE; HHTEPNPETHPOBATH pe- 3y/IbTaT




/[poOHO-panMoHa/IbHbIE YPABHEHUS
Pemenne mpocredimmx — ApoOHO-THMHEHHBIX
ypaBHEHUU. Peuwenue OpoOHO-pAYUOHATLHBIX
VpagHeHUIl.
Memoovl  pewienuss  YpasHeHui:  Memoobvl
PABHOCUNbHBIX — NpeoOpa3o8anuil,  Memoo
3ameHbvl nepemeHHol,
epaguueckutl
memoo.  Hcnonvzosanue
ceolicm8 YyHKYULL npu peuleHuu
PABHEHUIL.

Pacno3HaBaTh 11eJIbIe U IPOOHBIC YPaBHEHUSI.
pemiaTh 1pOOHO-PALIMOHANIBHBIC YPABHEHHUS.




I Ipocmetiwiue uppayuoHaivbHble YPasHeHUs.
suUOa

foxo Da,  foxoO goOxd.

Ypasnenus euoa X" a .Ypaenenus 6 yenvix
YUCTAX.

CucreMbl ypaBHeHH
YpaBHEeHUE C ABYyMS IEpEeMEHHbIMU. JInHEHHOE
YpaBHEHUE C JBYMsI NE€peMEeHHBIMH. [Ipsmas

Oﬂpez[e.]me, SABJICTCA JIM IIapa YKCCII PCIICHHUEM
JTaHHOI'O
YpaBHCHUA C ABYMA HNCPCMCHHLBIMH; NPUBOAUTHL

0ONYCMUMbIX 3HAYEHUT NePEMEHHOLL).
PelieHne TMHEHHBIX HEPABEHCTB.
Keaopamnoe HepaseHcmBo u e20 peuleHus.

Pewenue K8AOPAMHBIX

HepaseHcme:  UCHONb30BAHUE
ceolicme u epaguxa K6adpamuyHou QyHKyuu,
MemoO — uHmepeanos.  3anucv  peuleHus

K8AOPAMHO20 HEpaseHCmaa.
Pewenue yenvix U OpOOHO-PAYUOHANLHBIX
HepageHcme MenmoooM UHMEPBAlos.

Kax epagpuueckas unmepnpemayus nuneiiHozo IPUMEPBl  PCLICHUS  YPABHCHHH € IBYMS

VpasHeHust ¢ 08yMsi NepeMeHHbIMU. [EPEMCHHBIMU.

[lousTie cucreMbl ypaBHeHuil. Pemenue Pemarb  3angaun, —anreOpauyeckodl  MOJENBIO

CHUCTEMBbI YpPaBHEHUM. KOTOPBIX  SIB- JISIETCSI ypaBHEHUE C JIBYMS

MeTOI[BI penieHus CUCTEM JIMHENHBIX MCPCMCHHBIMU, HAXOAUTDb LCJILIC PCIICHHUA ITYTCM

YpaBHEHU I C JIBYyMS TIEPEMEHHBIMH : nepedopa.

epaguueckuii  memood, memoo  crodcenus, PeIaTh CHCTEMBI JBYX YPaBHCHHH C JBYMSI

METO/I [TOICTAHOBKH. [EPEMEHHBIMH, YKa3aHHBIE B COJICPKAHUU.

Cucmempwi JTUHEUHBIX prIGHeHZ/lZ/lV C Pemiath TEKCTOBEIC 3aJa4uu aJ'IFe6paI/I"ICCKI/IM

napamempom. CriocoooMm: MEePEXOIUTh oT CJIOBECHOM
(hOpMYJIMPOBKH yCITIOBHS 33129 K alreOpandecKon
MOJIEJIA IIyTEM COCTAaBJIEHUS CUCTEMbl YpaBHEHUI;
pemiaTb COCTaBJICHHYIO CHCTEMY YypaBHCHUM;
MHTEPIPETUPOBATH PE3YIITAT.
CTpouTh rpadMiKi YpaBHEHHIA C TBYMSI
nepeMeHHbIMU. KOHCTpyHpoBaTh SKBUBaJICHTHBIC
[peYeBbI€ BBICKA3bIBAHMS C HCIIOJIb30BaHUEM
QIre0panveckoro ¥ TeOMETPUIECKOTO S3bI- KOB.
PemaTh 1 Mccjieq0BaTh YPaBHEHUS U CUCTEMBI
YpaBHEHHIA Ha OCHOBE (PYHKIIMOHAIBHO-
rpaduuecKkux mpeacTaBIeHUuN
ypaBHEHHUI

HepaBencrBa @DopMyJMPOBATH CBONCTBA YUCIOBBIX HEPABEHCTB,

Yucnossie HepaBeHcTBA. CBOMCTBA YHCIIOBBIX MJUIIOCTPHPOBATH MX HA KOOPAMHATHOM MIPAMOM,

HEpaBeHCTB.  IIpoBepKa  CHPABEUTMBOCTH JIOKA3bIBATH AIreOpanyecKy;

HEPABEHCTB  NPH  3aJaHHBIX  3HAYEHHMAX IPUMEHSITH CBOWCTBA HEPABEHCTB IPH PELICHUU

MEePEMEHHBIX. 3ajad. Pacno3naBaTh JIMHEWHbIE U KBaJIpaTHBIC

HepaBenctBo ¢ mnepemenHoii. Crporme u HEPaBeHCTBA. PemiaTh IMHEWHbIE HEPABEHCTBA,

HECTpOTHe HEpPaBEHCTBA. Ob6niacmp |CUCTEMBI TUHEWHBIX HEpa- BEHCTB.

onpeodenenus HepaseHcmea (o6nacmy |PelIaTh KBaJIpaTHBIE HEPABEHCTBA HA OCHOBE

rpaduUecKux MpeCcTaBIeHHUH




CucreMbl HEPAaBEHCTB

CHCT\ZWIep CHCTB C OJIHOW MEPEMEHHOM.
Pemiehue cufreM HEpPaBEHCTB C€  OJHOU
MepEMEHHOI: JIMHEUHBIX, K8aOpamHbiXx.
M300pakeHne pelieHusi CUCTEMbl HEPABEHCTB

PemiaTe cUCTEMBI TMHEHHBIX HEPABEHCTB.
MN300paxarh pelieHUs CHCTEMbl HEPAaBEHCTB HA
YUCIIOBOM MPSAMOM

Ha YHUCIOBOM TIPAMOM. 3aluch PpEIICHUS

CHCTEMBI

HEPaBEHCTB.

DyHKUNHT

Iousitue GyHKkuMu BbruncasaTs 3HauYeHUS GYHKIMMA, 3aJaHHBIX
JlekapTOBbI ~ KOOpAMHATBI HAa  IJIOCKOCTH. (bopmynamu

(DopMHp()BaHHe HpeHCTaBHeHI/Iﬁ 0 (HpI/I HGOGXOI[I/IMOCTI/I HCIIOJIB30BATH
METAIMPEIMETHOM TIOHATHHA  «KOOPJIMHATHI. KaJIbKYJIATOP); €0~ CTABJIATH TaOJIUIIbI
Crioco0bl 3a7aHus dynKmit: PHAYEHUN QyHKIMHA.

AHAIMTHYECKHIA, CTpouth 10 TOYKaM Trpaduku QYHKIUI.
rpaduYecKuit, TaOJIMYHBIH. ['papuxOMACHIBATD

DyHKIHIH. CBOWCTBa (DYHKIIMU HAa OCHOBE ee rpa)uaecKoro

[MpcacTaB-
VICHMA.




[Tpumeps! QyHKINIA, TOTy4aeMbIX B IIpoOLIEecce
MCCIIEI0BaHMSI pa3IUYHbIX peabHbIX
[IPOLIECCOB M pEUIeHMs] 3ajad. 3HaueHUe
¢yakuun B Touke. CBoiicTBa  (YHKIIHIA:
00JacTh ONpPENEIEHNs, MHOKECTBO 3HAUECHUH,
HYJIH, IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
UEMHOCb/HEYEMHOCb, IIPOMEKYTKH
BO3pacTaHUsd M yObIBaHMs, HauOosbliee U
HauMEHbIIIEE 3HAYEHUS. Hccnenosanue
byHKIMH 110 e€ rpaduKy.

[Ipeocmasnenue 06 acuMnmomax.
HenpepsiBHocTh QpyHKIMU. KycouHO 3a1anHbIC
(b YHKIIHH.

Moe upoBaTh peajibHbIe 3aBUCIMOCTH
hopmynamu u

rpadukamu. YuTaTh rpaduku peajbHbIX
3aBucumocteil. Mcnosb3oBaTh
(YHKIIMOHATBHYIO CHMBOJIMKY JIJISl 3aITHCH
[pa3HO00pa3HbIX (PAKTOB, CBA3AHHBIX C
[paccMaTpuBaeMbIMU (QYHKLIUSAMH, oOoraras
Hcnoab30BaTh KOMIBIOTEPHBIE MPOTPAMMBbI
Ui 10- CTpOoeHHs TrpaduKoB (QYHKIMHA, IS
MICCIIEIOBaHMS M10JIOXKE- HUSI HA KOOPJUHATHOMN
IOCKOCTH  rpadukoB  ¢GyHKUMH B 3a-
BUCUMOCTH OT 3HAuyeHUl KO3(pPHULHMEHTOB,
BXOJAIIUX B pop- Myiy.

JInneiinas pyHKIus

CpoiictBa u rpaduk nuHEHHON (yHKIHH.
YriioBoi kodurmeHT MIPSIMOH.
Pacnonoxenue rpaduka TMHEHHON QyHKINU B
3aBHCUMOCTH OT €€ yrioBoro kosdduurenrta u

CBOOOHOIO YJIeHa. Haxoorcoenue
K03 puyuenmos  nuHeliHoU — DYHKYuU  NO
BAOAHHBIM  YCLOBUAM: NPOXOAHCOEHUE NPAMOU
uepes ose MouKU c 3A0AHHBIMU

KOOpOUHamamu, NPoxXoicoeHue NPAMOoU uepes
OanHYI0  MOYKY U  NApPaLIenbHOU — OaHHOU
NpsIMOLL.

Pacno3HaBaTh BUIBI H3Y9aeMbIX (YHKIUH.
IMoka3pIBaTh CXEMAaTHYECKH MOJIOKEHUE HA
KOOPIMHATHOM IIIOCKOCTH TpaduKoB
M3y4aeMbIX (DYHKIUI B 3aBUCUMOCTH OT
3HaYeHUH K03 (PUIIMEHTOB, BXOISAIINX B
(hopMyIIBI.

CTpouth rpaduKi U3y4aeMbIX (QYHKIUH;
ONHMCHIBATH UX CBOICTBA

Keanparuunas gyHkums
CBoiicTBa U rpauk KBaJpaTUYHON (YHKIHUU

(mapaboua). Ilocmpoenue

epaguxa  K6aOpamMuyHol
pynkyuu no mouxkam. Haxoxxaenue HyneH
KBaJJpaTUUHON ¢byHKIHY, MHOdCECmBa
BHAUEHUll, NPOMEHCYMKO8 3HAKONOCMOAHCMEA,

NPOMENCYMKO8
MOHOMOHHOCMU.

O0paTHasi NpPONOPUHOHAIBLHOCTH
CpoiictBa ¢pynkuuu y [ . 'nunep6omna.
X

I'paghuku dynkyuil.

Tpeobpazosanue cpagura
dynxyuu 'y [ f (X) ona nocmpoenus
epaghuxos gynxkyuii euoa y [ af [kx [1 b
Jc.

k
I pagpuxu  @ynxkyuu Yy [ all

X b

y O X,

y 2%,y 0K




ITocsienoBaTeIbHOCTH U NPOTPECCHH
Yucnoas nocienoBaTelbHOCTh. [IpumMepsl
YHCIIOBBIX MOCIIEI0BATEILHOCTEH.
beckoneuHbIe MOCJIEZI0BATEIHLHOCTH.
Apudmernueckasi mporpeccusi U e€ CBOWCTBA.
['ecomeTpuyeckass  MPOrpeccus. Dopmyna
0Oweco uneHa u CyMMvl N NEpebiX UYNeHO8
apugpmemuueckotl u 2eoMempuieckon
npoecpeccui. Cxoosawasaca 2eomMempuiecKkas
npozpeccusi.

I[IpuMeHATH WHJICKCHbIE 0003HAYCHHUS,
CTPOUTH peUeBbIC

BHICKA3bIBAaHUS c MCIOJIb30BaHUEM
TEPMHUHOJIOTUH, CBS- 3aHHOM C TIOHATHEM
[1OCJIE]0BATEIbHOCTH.

BbIluMc/IATh, 4ICHBl IOCIIE0BATEIbHOCTEH,
3allaHHBIX  (QOpMYJOW T-TO  WICHA WU
[pEKYppEeHTHOU (HOpMYIIOi.

YcTranaBinBaTh 3aKOHOMEPHOCTh B
[MOCTPOEHUHM  IOCJEAO0BATEIbHOCTH,  €CIHU
M3BECTHBI IEPBbIE HECKOJIBKO €€ UJICHOB.
N300pamxarh 4iIeHBl MOCIEIOBATEILHOCTH
TOYKaMU Ha KO- OPJIMHATHOM TJIOCKOCTH.
Pacno3zHaBaTth apupMeTUIECKyIO u

FCOMETPUUYECKYIO TIPOTPECCHH TIPH Pa3HbIX
crioco0ax 3amanus.
BbIBOAMTL Ha  OCHOBE
paccyxaeHuii Qop- MyIbl
apumMeTHIeCcKOoi "
POrpeccuii, CyMMBbI
apuMeTHIecKo u
FEOMETPUUYECKON
Bajjadd = C

JIOKa3aTelIbHbIX
o0miero 4ieHa
r€OMETPUYECKOMN
MEPBbIX J YICHOB

IIPOTPECCHIL; peliars,




MCIIOJIb30BaHUEM ITHX (POPMYIL.
PaccmarpuBath npuMepbl U3 peaibHOM >KU3HH,

WILTIO- CTpUpYIOLIUE U3MEHEHUE B
apudmeTnyecKoit IIPOrpeccum, B
FEOMETPUUECKON  IIporpeccuu;  HM300pakaThb

COOTBETCTBYIO- LI1E 3aBUCUMOCTHU I'paduyecKu.
Pemath 3a7aud Ha CJIOXHBIE MPOLIEHTHI, B TOM
yucie 3aJaud M3 pEAbHOM MPaKTHKU (C
MCIIOJIb30BAaHUEM KaJIbKYJISTOPA)

PenieHne TeKCTOBBIX 3aa4

3agaum Ha Bce apuMeTHYECKHe IeiicTBUSA
Pemenne TEKCTOBBIX 3amaq
apupMeTHIecKuM criocodbom. Mcronb3oBanue
TaOJIHIL, CXeM, YepTeXel, IPYrux CpeicTB
MNpeacCTaBJICHUA JaHHBIX pu peuiCHnn
3aaqm.

3agaum HA IBUKEeHUE, PA0OTy M MOKYIKH
AHa.HI/I3 BO3MOXHBIX CI/ITyaIII/H\/JI B3aUMHOT'O
pacnonomeHI/m O6T)GKTOB HpI/I HUX ABUKCHHU,
COOTHOIICHUSI 00bEMOB BBITTOTHAEMBIX Pa0dOT
[IPU COBMECTHOM padore.

3agauu Ha YacTH, 101, IpoueHThI Pemenue
3a/1a4 Ha HAXOXXJACHHUE YACTH YKCIIA M YUCIIA 110
ero yactu. Pemenue 3a1a4 Ha MPOLICHTHI U
nosid. [IpuMeHenue nponopuui

[IPU PELICHNUH 3a/1a4.

Jlormyeckue 3agaun

Pemenue JIOTUYECKMX  3ajad. Peuenue
lo2uYecKux — 3a0au ¢ NoMowwlo  2pagos,
maobauy.

OCHOBHBbIE MeTOJbl PpelEeHHsT TEeKCTOBbIX
3agau: apudMETUUYECKHUM, alreOpandeckuid,
nepedop BapHUaHTOB. Ilepsuunvie
npedcmasieHuss 0 Opyeux mMemooax peuleHust
Badau (ceomempuyeckue u epaguieckue
Memoowl).

CraTHCTHKA H TeopHs BEPOSITHOCTEH




CraTrucruka
TabnmuuHoe u TpaduvecKkoe MpPeICTaBICHHUE
TaHHBIX, cTojbuaTsie u KpPYyroBBIC
JarpaMMBbl, rpadukmy,
MPUMECHEHUE JuarpaMM W TpapuKoB IS
ONUCAHMsI 3aBUCHUMOCTEH peallbHBIX BEIHYHH,
u3BlIcdeHHEe ~ WHGOpMAlMM W3 TaOJHIl,
muarpaMmM  u rpadukoB.  OnmcarelbHbIC
CTATHCTUYECKUE MOKa3aTeNH YHUCIIOBBIX
Ha0OpOB: cpenHee apudMeTHUIECKoe, Meouard,
HanOOJIbIlIee U HAMMCEHbIIIEE 3HAUCHUS. Mepbl

[paccCeuBaHMUs: pasmax, oucnepcust u
cmaHoapmHoe OmKIOHeHUe.
CrydaiiHast U3MEHYUBOCTD.

3MeHYMBOCTh NpU M3MEpeHusX. Pemaromue
[IpaBula. 3aKOHOMEPHOCTH B U3MEHUYUBBIX
BEIMYNHAX.




Ciryyaiinble cOOBITHS
Ciydaiinbie OIIBITHI (9KCTIEPUMEHTHI),
PIIEMEHTAPHBIC CIIyYaiiHbIE COOBITHS (MCXOJIbI).
BepositHOCTH 3JIEMEHTapHBIX COOBITHIA.
CoObITUSI B CIIy4allHBIX SKCIIEPUMEHTAaX U
0JIarONPUATCTBYIOLITUE JJIEMEHTapHbBIE
coOBITHA. BeposATHOCTH CiTydallHBIX COOBITHIA.
ONBITEI C PABHOBO3MOXXHBIMU 3JIEMEHTaPHBIMHU
coObITusiMu. Kiaccuueckue BEpOSITHOCTHBIC
OTIBITBI C HCIIOJIb30BAHHEM MOHET, KyOWKOB.
l[Ipeocmasnenue  cobvimuii ¢ NOMOWDBIO
Ouacpamm  Diinepa.  IlpomusononodicHvie
coovimusi,  00veOuHeHUue U nepeceyeHue
coObImulL. IIpasuno CIIOJHCEHUSL
seposamHocmell. Cayuatinoiti 86100p.
I Ipeocmasnenue sxcnepumenma 6 guoe oepeaa.
Hesasucumvie cobvimusl.
Ymnoorcenue  eeposmnocmen  mezagucumvix
coovimuti. I[locnedosamenvHvle He3asucumble
ucneimanus. IlpencraBienne 0 HE3aBUCUMBIX
COOBITHUSIX B KH3HU.

IIpoBoAMTH CIydailHbIE SKCIEPUMEHTBI, B TOM

YHCIIe C
MOMOIIbI0  KOMIIBIOTEPHOTO  MOJIEIMPOBAHMUS,
MHTEPIPETUPO- BaTh UX PE3YJIbTAThI.

BbIyucasiTh 4YacTOTy CIIy4ailHOrO  COOBITHS;
OLICHUBATh BE- POSITHOCTH C MOMOIIBIO YaCTOTHI,
[MOJYYEHHOMN OMBITHBIM IIyTEM.

Pemars 3a7aud Ha HaAXOXKJICHHUE BEPOSTHOCTEM]
COOBITHH.

Jsremenmusl KOMOUHAMOPUKU

[TpaBuito YMHOXCEHHS, IIEPECTaHOBKU,
¢dakropuan uyucna. CoueTaHuUss U YUCIO
coueranuii. @Dopmylia 4HuclIa COYECTAHUH.
Tpeyronpauk [lackans. OnbITel ¢ OOJIBIIMM
YMCIOM  PaBHOBO3MOJHBIX  2JIEMEHTAPHBIX
coObITHil. Bpluncnenne BeposiTHOCTEH B
OMbITaX C MpPUMEHEHHEM KOMOWHATOPHBIX

dopmyn. Hcnertanust bepuymm. VYcmex u
Heynaya. BeposTHocTH cOOBITHIA B cepuu
ycnbITaHui bepryim.

Cryuaiinvle eenuuunbl
3HakomMcmeo co CIyYAUHLIMU BETUHUHAMU HA
NpuMepax KOHEYHbIX OUCKDEMHBIX CHYUAUHbIX
senuuun.  Pacnpedenenue — geposmuocmell.
Mamemamuueckoe  odcuoanue. Ceoticmea
mamemamuyecko2o odxcuoanus. Ilonsmue o
Bakoue OonbUUX yucer. Usmepenue
sepossmuocmell. [Ipumenenue 3akona 60abUIUX
yucel 8  COYUONO2UU, CMPAXOBAHUU, 8
30pasooxpaneHuu, obecneuenuu
Oe3onacHocmu  HaceieHusi 8 Upe3sbluatiHbIX
cumyayusx

2. U3mepenusi, npuOIHKeHUs, OLIEHKHU
[TpubmxeHHOe 3HaUYE€HNE BEIMYUHBI, TOY-
HOCTh  mpuOmmxeHus. Pazmepbl

Haxoaurb, aHAJIM3HPOBATH, CONOCTABJIATH
YHCJIOBBIE XaPAKTEPUCTUKU

00BEKTOB OKPYIKAIOIIETO MHUPA.




00BEKTOB
OKpYy>Karomero mMupa (0T 3JeMEHTapHBIX
YacTHUIL

HMcnosib30BaTh 3allich 4YKMCEN B CTAHAAPTHOM
BUJIE UL

BBIPAKEHUS pa3MepOB 0OBEKTOB, [UTUTEIBHOCTH
[IPOLIECCOB B




o BecenenHoit), AUTENBHOCTD NTPOLIECCOB B
OKpYKaloIlleM MUpeE.

[[pyKuKa ¥ OLICHKA Pe3yJbTaTOB
BeIunciaeHui. CriocoObl 3aMKMcH 3HAYeHU I
BEJIUYMH, B TOM YHCJIE C BEIJCIICHUEM
MHOKHUTEIIS — crernenu 10 B 3amucH yucia

OKPY>KaIOIlIeM MHpE.
CpaBHUBATH YKCIIA U BETUYMHBI, 3aITUCAHHBIC
C MCIIOJIb- 30BanmeM creneuu 10.

Hcnoab3oBath pa3Hble  (OPMBI  3aMUCU
NpUOIMKEHHBIX 3HAYEHMI; JIeaTh BBIBOJBI O
TOYHOCTH  MPUONMKEHHS 10 3a- IHCU
MpUOIMIKEHHOTO 3HAUCHUSI.

BbINOIHATL  BBIYMCICHHS C  pealbHbIMU
NTaHHBIMU.

BbINOJHATH NMPUKHUIKY U OLIEHKY PE3yJIbTaTOB
BEIUMCIICHUN

3. BBenenne B ajareopy

bykBeHHbIE BBIpQ)KEHUS (BBIPAXKEHUS C I1€-
peMeHHbIMU). YnCTI0BOE 3HAYCHHE
OYKBEHHOI'O BbIpaxkeHUs. JlomycTumbie

BbIOJIHATDH 3JIEeMEHTapHbIC
CUMBOJIMUECKHUE JIEUCT-

BUSI: NPUMEHATb OYyKBBI s 0003HAUYEHUS
4Kuces, A 3aluch  OOIIMX YTBEP)KIEHUM;

3HaKOBO-

3HaYCHUs NepeMeH- HbIX. [loicTaHoBKa COCTABJIATL  OYKBEHHBIE  BBIPAKEHHA IO
BI)Ipa)KeHI/Iﬁ BMECTO IIEPEMEH- HBIX. YCJIIOBUAM, 3aJaHHBIM CJIOBCCHO, PUCYHKOM
[TpeoOpazoBanre OYKBEHHBIX BBIpOKEHUN Ha WM ICPTCIHKOM; npeodpa3oBLIBATH
OCHOBE CBOICTB apH(pMETHUECKUX JCHCTBHI.  [ITCOPANYECKUe CyMMBI M IIPOHM3BEICHHS
PaBeHCTBO OYKBEHHBIX BhIpaXkeHHid. ToX1ecTBO|(BLINOJHATH NPUBCICHUC 0I00HBIX
CllaraeMbIX, PaCKpPBITHE CKOOOK, YIPOIIECHHE
MPOU3BEICHUI ).
4. MHOTO4YIeHbI BbINOJIHATH ICHCTBUS C MHOTOWIECHAMH.
CreneHb ¢ HaTypaJIbHbIM I1OKA3aTEJIEM U €€ BriBoguTH dbopMyIb COKpAILlEHHOT'0
cBOM- cTBa. OTHOWICHBI 1 MHOTOUJICHBI. [YMHOXEHUS, npu- MEHSATh ux B
Crenenb MHOTOUIeHa. CloKeHUE, BBIYUTAHUE, [TPEO0OpPa30BaHUAX BBIPKECHHI u
YMHOYKE€HHE MHOTOUYJIEHOB. DOpMYyIIbI BHIYMCIICHUSX.  BBINOJIHATHL  pa3ioKeHUE
COKPAILIEHHOI'0 YMHOXKEHHUS: KBAaApaT CyMMbl 1 [MHOTOYJICHOB Ha MHOKUTEIIH.
KBaJpaT pa3Ho- cTu. Dopmyiia pa3HOCTH Pacno3snaBarb KBaJpaTHBIN TPEXUJIEH,

kBagpaToB. [IpeoOpa- 30BaHME 11€70TO
BBIPAKEHHS B MHOTOWIEH. Pasno- xeHue
MHOT'O4YICHA HA MHOXKUTENN: BBIHECCHUE
00LIEero MHOXKHTENS 32 CKOOKH, TPYNIIUPOBKa,
nprMeHeHHe (GopMyIT COKPALLIEHHOTO
YMHOKECHHS.

MHorousensl ¢ ogHol nepeMeHHoi. Kopens
MHoOrouseHa. KBaspaTHblil TpexdJeH,
pa3iioyKe- HUe KBaJAPaTHOIO TpEXUiIeHa Ha
MHOXKHUTEJIN

BbISICHITh BO3MOX- HOCTh Pa3JIOKEHUs Ha
MHOXHUTENIH, NPEACTABJIATH KBaJapaT- HbIU
TpEeXWIEH B BHUJIE TMPOU3BEACHHS JHUHEHHBIX
MHOXKUTEIICH.

I[pumensTh pa3JInvHbIC bopmbl
CAMOKOHTPOJIA npu BbI- IIOJTHEHUHN
npeoOpazoBaHuit

S. Anredpanuyeckue 1poou

Anrebpanyeckas 1po0b. OCHOBHOE CBOHCTBO
anreOpanyeckoit 1poou. CokpaleHue
poOeH.

CrnoxeHue, BBIYMUTaHUE, YMHOXKEHHE, JIeJICHNE
anreOpandecKux Apooei.

CreneHb ¢ IeJIbIM MOKa3aTeNIeM 1 ee
cBoiicTBa. ParmoHanbHble BEIpAXKEHUS U UX
npeoOpa-

3oBaHMs. J0Ka3aTeIbCTBO TOXKICCTB

IIpeacTaBasATh 11€710€ BBIPAXKEHUE B BUJIE
MHOTOYJICHA,

TPOOHOE — B BUJIE OTHOIIEHUS
MHOI'OYJICHOB, JOKAa3bIBATh TOXJICCTBA.
DopMyIMPOBATH ONPEICTICHUE CTENEHU

C TIEJIBIM TTOKa- 3aTEJIEM.

DopMyJIMPOBATH, 3ANIUCHIBATH B
CUMBOIIMYECKON (hopMe U MILTICTPUPOBATH
MpuMepaMH CBOMCTBA CTEIECHHU C EIIbIM
MOKa3aTesieM; NPUMEHSITh CBOICTBA CTENIEHU
TSI

peoOpa30BaHus BRIPAKCHHUI M BEIYUCICHUN




6. KBanpaTHbie KOpHH

[ToHsATHS KBAAPATHOTO KOPHSA, apupmeTnye-
CKOI'0 KBaJpaTHOI'O KOpPHs. Y paBHEHUE BU/1A
x°= a. ColicTBa apupMEeTHIECKIX
KBaJIpaTHBIX KOPHEI: KOPEHb U3
[IPOU3BENIEHUS, YACTHOTO, CTE- IIEHU.

ToxnectBa, U al UOa, tone a0,

2 .
a “ [J a . [Ipumenenue cBOMCTB apupmMeTnye-

CKUX KBaJPaTHBIX KOpPHEH AJis
MpeoOpa3oBaHus YHCIOBBIX BRIPAXKEHUN U K
BBIUMCIICHUSIM.

/loka3pIiBaTh  CBOICTBa  apu(MeTHUECKUX
KBaJpaTHbIX KOpHEW; NPUMEHATb UX IS
npeoOpa30BaHUsl BRIPAKEHUH.

Boruucasarn 3HAYCHUSA BBIPAKECHUI,
COJIepKAIINX KBaj- paTtHbIie KOpHU;
BbIPa:KaTh NEPEMEHHBIE W3 IN€OMETPUUYECKUX
1 puznuecKux Gopmy.

HUccaenoBarb ypaBHEHHE BHJA x? a;
HaXxOJUTh TOYHBIE W TPHUOJIMKEHHBIE KOPHU
pu

a>0

12. YncJsoBbie MOCI€10BATEILHOCTH.
ApudmMeTnyeckas 1 reoMeTpuYecKas

IIpuMeHsSITh WHICKCHBIC O0O3HAUCHUS,
CTPOUTH pEYEBBIC
BHICKA3bIBAaHUSI C  HMCIOJIb30BAaHUEM

TCPMHHOJIOT'HMH, CBs-




MPOrpeccuu.
IloHsaTHE YMCIOBOM MOCJIEI0BATEIHLHOCTH.
Samanue OCJIEN0BATEILHOCTH

peKyppeHTHOI (opmyinol u Gopmyrnoi n-
ro 4JeHa.

ApudmeTndeckast U rTeOMeTpHUIEcKas po-
rpeccun. @opmyIibl n-ro YwieHa
ApuQMETHUECKON U TEOMETPHUECKOM
[IPOrPECCUil, CYMMBI IIEPBBIX I1 YICHOB.
300pakeHre 4wieHOB apu(pMeTHIecKoi n
FEOMETPUUYECKON MTPOTrPECCUl TOUKAMHU KOOpP-
MUHATHOU INIOCKOCTHU. JIMHEHUHBIN 1
PKCIOHEHIMAIBHBIN pocT. CIOKHbBIE
MPOLICHTHI

3aHHOU C IIOHATHUEM IIOCIICIOBATECIBHOCTH.
BpIYHCAATL YiICHBI  IOCIEI0BATEIBLHOCTEH,
3allaHHBIX ~ (QOpPMYJIOH T-TO  YieHA WA
[pEKYppEeHTHOU (HOpMYJIOi.

'YcTaHaABJIMBATD 3aKOHOMEPHOCTh B
[MOCTPOCHUU MOCJICIOBATCIBHOCTH, eclin
M3BECTHBI MIEPBbIE HECKOJIBKO €€ YWICHOB.
N300paxkaTrh,  4YiE€Hbl  IOCIEI0BATEIbHOCTH
TOYKaMU Ha KO- OPJIMHATHOM TJIOCKOCTH.
Pacno3naBarhb apuhMETUIECKYIO H
FEOMETPUUYECKYIO TMPOTPECCUU TMPU  Pa3HBIX
criocob0ax 3amaHus.

BoIBOAMTL Ha  OCHOBE  JOKa3aTCIbHBIX
paccyxaeHuii ¢op- Mylbl 0O0IIero ujieHa

apumMeTHIeCKOM 51 reOMETPUYECKOMN
[pPOrpeccuii, CyMMbl MEpPBBIX J  4YJICHOB
apumMeTHIeCcKOM 51 reoOMETPUYECKOMN
[IPOTPECCHIL; pemiathb 3a/1auu c

WCTIOJIb30BaHUEM 3TUX POPMYII.
PaccMaTpuBAaTh PUMEPHI U3 PEATbHON KHU3HHU,
WILTEO- CTPHUPYIOIINE U3MCHCHHE B
apu(MeTHIECKON POTPECCHH, B
FEOMETPUYECKON  MPOrpecCcUH; H300paxkaTh
COOTBETCTBYIO- II[HE 3aBUCHMOCTH I'PapHUCCKH.
PemiaThb 3a71auu Ha CIOKHBIE MPOICHTHI, B TOM
gKrciae 3aJauyd W3 pealbHOW MPaKTHKH (C
MCIIO0JIb30BAHNEM KaJIbKYIIATOPA)

13. OnucarejibHASI CTATHCTHKA
[IpencraBienue 1aHHBIX B BUE TaOIUII, AUa-

Cratuctudeckue

XapaKTepUCTUKU HaOOpa JaHHBIX: CpEIHEE
apudMeTHUecKoe, MeIuaHa, HauOoJbIIee 1
Hau- MEHbIIIEEe 3HAUEHHUs, pa3Max.
[IpencraBiaeHue o BBIOOPOUYHOM
MCCJIEIOBAaHUH

rpamm, rpadukoB. CiyyaitHas ”3MEHUYHUBOCTb.

N3Baexary uHpOpManMiO W3 TAONMIl U
uarpamm, Bbl-

MOJHATH BBIYMCICHUS MO TaOJMYHBIM JAHHBIM.
OnpeneassTe Mo JuarpaMmMaM HaumOONbLINE U
HAaMEHBIINE JaHHbIC, CPABHUBATH BEJTMYUHBI.
IIpeacraBasaTh uHGOpMaLMIO B BUAE TaOIUIL,
CTOJIOYATBIX M KPYTrOBBIX JUArpamMM, B TOM
YHCIIe ¢ TOMOIIBIO0 KOMITBIOTEP- HBIX ITPOrpaMM.
I[puBoAUTH TPUMEPHl YHCIOBBIX JTAHHBIX
(1eHa, pocT, BpeMs Ha Jopory ¥ T. A . ) ,
HAXOIUTh CpelHee apu(dMeTH- Jeckoe, pazmax
YHCIIOBBIX HAOOPOB.

IpuBOAUTH cONEpKATEIHHBIE TPHMEPHI
MCIIOJb30BAHUS CPEAHUX [T OTIMCAHUS

TTAHHBIX (YPOBEHB BOJIBI B BOJIOEME,
CTIOPTHUBHBIC TIOKA3aTENH, OIIPEIeIICHIE

IpaHUI] KIUMATH- YECKUX 30H)




14. Ciryuaiinble cOOBITHSI M BEPOSITHOCTD
[ToHsiTHE O ClIydyaliHOM OIIBITE U CIIy4YallHOM
coObITUH. YacToTa Ciry4aifHOro COOBITHS.
CTaTUCTHYECKUH TOJIX0/1 K TIOHATUIO
BEpPOSITHO- CTU. BeposTHOCTH
MPOTUBOMOJIOXKHBIX cOObITHI. [locTOBEpHBIE

1 HEBO3MOJKHBIC COOBITHS.
PaBHOBO3MO>KHOCTH COOBITHH.

Kiaccuueckoe orpeeneHue BEposiTHOCTU
IIpoBoAMTH Clly4aiiHbIC SKCIIEPUMEHTHI, B
TOM YHCJIE C TOMOILIBIO KOMIIBIOTEPHOIO
MOJICJIUPOBA- HUSI, HHTEPIIPETUPOBATH X
PE3yIbTaTHI.

BbIuncaATh 4acTOTY CIIy4aiiHOTO COOBITHS;
OLICHUBATh BEPOSTHOCTH C IIOMOIIbIO YaCTOTHI,
MOJTY4YCHHOU OIBITHBIM ITyTEM.

PemiaTh 3a71au Ha HAX0XKJIEHUE BEPOSTHOCTEMN
COOBITHH.

IIpoBOoAMTH Clly4allHbIE JKCIEPUMEHTHI, B TOM|
qucIe ¢

[MOMOIIBI0 KOMITBIOTEPHOTO MOJICIUPOBAHMS,
MHTEPIPETUPO- BATh UX PE3YJIHTATHI.
BbIyucasiTh YacTOTy CIy4yailHOrO COOBITHS,
OLIEHUBATh BE- POSITHOCTH C IMIOMOLIBIO YaCTOTHI,
MOJTyYECHHOU OIBITHBIM ITYyTEM.

Pemiarh 3a1auM Ha HAXOXKJICHHUE BEPOATHOCTEH
COOBITHH.

15. D1eMeHTHl KOMOMHATOPUKH

Permenne KOMOMHATOPHBIX 3a/1a4 IEpeOOpPOM
BapuanToB. KoMOMHaTOpHOE MIpaBHIIO
yMHOXe- HuA. [lepectanoBku u pakropuai.

BbInoJiHATH Hepe6op BCCX BO3MOKHBIX
BAPHUAHTOB JJIA

nepecyera 00bEKTOB WM KOMOMHAIIHIA.
IpuMeHsTH IPaBHII0O KOMOMHATOPHOTO
IYMHOKCHUSA U PCIICHUA 3a1a4 Ha

HaXOXICHUC YnClla 00BEKTOB MJIK KOM-




OUHAIM (AMaroHaJIi MHOTOYTOJIbHUKA,
[PYKOIIOXKAaTHs,

YUCIIO KOJOB, IMU(POB, MApOJIeH U T. 1. ) .
Pacno3HaBaTh 32/1a4M HA OTpEICIICHUE Yncia
[ePECTaHOBOK ¥ BBIMIOJIHATH COOTBETCTBYIOIINE
BBIUMCIICHHUS.

Pemiarh 3a1a4n Ha BBIYUCIICHUE

BEPOSITHOCTH C IIPUME- HEHUEM
KOMOHWHATOPHUKH

16. MHoOKecTBa. DJ1€MEHTDI JJOTHKH.
IMHOK€ECTBO, JIEMCHT MHOKECTBA. 3aaHue
MHOKECTB TIEPEUUCIICHUEM JJIEMEHTOB,
XapaKTEPUCTUICCKIM CBOHCTBOM.
CtanmapTHbIC 0003HAYCHUS YUCIOBBIX
MHOXkeCTB. [IycToe MHOXKECTBO U €ro
o0o3Hauenue. [TonmMaoxecTBo. O0BENMHEHNE U
MepeceueHe MHOXKECTB, Pa3- HOCTh MHOXECTB.
Mnmtoctpatiyisi OTHOIICHUI MEXKIy MHOXKECT-
BaMH C IMOMOIIIBIO JUarpaMm Ditiepa —
Benna.

[loHsiTHS O PaBHOCUJIBHOCTH, CIIEIOBAaHUU,

ymoTpeOJIeHHe JIOTMYECKUX  CBSI30K  €CJH
TO, 6 mMOoM U MOJAbKO MOM Clyyde.
Jlornueckue

CBSI3KHU U, UIU

IIpuBOANTH pUMEPHI KOHEUHBIX U
0eCKOHEUHBIX MHOKECTB. HaxonnuTh
o0beIMHEHHE M  TIepecedcHue
MHOJKECTB.
IIpuBOAUTH IPUMEPHI HECIOXKHBIX
Kkinaccupukanuii. Memosib30BaTh TEOPETHKO-
MHOXECTBEHHYIO CUMBOJIMKY U SI3BIK ITPH
[pEILICHHH 3a]1a9 B XO0/1€ U3YUCHHS PA3INIHBIX
[pa3aenoB Kypca.
HNanocTpupoBaTh MaTeMaTHUECKUE OHATUS U
yTBep>K- JeHus mnpumepamu. Hcenoab3oBaTh
[pUMEPbI U KOHTPIPU- MEPHI B apT'yMEHTAIMH.
KoncrpynpoBath MaTeMaTHIeCKHe
NPEJIOKEHHsI ¢ [T0- MOLIbIO CBSI30K eciu mo, 6
Mom u moabKo Mmom ciydae, TOTHUECKUX CBA30K
U, unu

IloBTOpEHHE




