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IlosicHuTeILHAS 3aMUCKA

PaGouass mporpamma coctaBieHa Ha OCHOBE llpuMepHOH mporpaMMmbl OCHOBHOIO oOmIero oOpa3oBaHHUs IO
MaTeMaTHKHE, B OCHOBE KOTOPOM JISKHUT (efepalbHblii KOMIIOHEHT FOCYAapCTBEHHOIO CTaHAapTa OCHOBHOT'O 00IIEro
00pa3oBaHusl, YTBEpPKACHHBIA Npuka3oM MuHHcTepcTBa 00pazoBanus u Hayku Poccuiickoit @enepannn Ne 1897 ot
17 nexabps 2010 r.

[IporpamMMHO-MeTOANYECKOE OOEcTIedeHrEe TPOrPaMMEBI TNIAHUPYETCS B COOTBETCTBHH C MIPHKA30M
Munucrepcrea o0pa3oBanus U Hayku PO ot 31 mapra 2014 . N 253 «O0 yTBepkacHun deaepanbHOro nepeuHs
y4eOHUKOB, PEKOMEHIYEMBIX K HCITOJIB30BAHUIO MPH PeaIM3allii HMEIOLINX TOCYIap CTBEHHYIO aKKPEAUTAIHIO
00pa3oBaTebHBIX MPOrpaMM HauaJIbHOTO OOIIEro, OCHOBHOI'O 00IIEr0, CpeIHEro 00IIero oopa3oBaHus».

Maremaruueckoe oOpa3zoBaHUE SBISETCS 00A3aTEIbHOM M HEOThEMJIEMOM YacThi0 00IIero oOpasoBa-
HUS Ha BCEX CTYNEHsX IKoibl. OO0yueHne MaTeMaTHKe B OCHOBHOM IITKOJIE HANPABIIEHO HA JIOCTHKECHUE
CHEAYIOUIUX Yeeu:

| B nanpagnenuu auunocmmnozo pazeumus:

* (QopmHpoBaHHE TPEACTABICHUI O MaTeMaTHKe, KaK YacTH OOIIeYeIOBEUYECKOW KYIbTYpHI, O
3HaYMMOCTH MaTEMAaTHUKH! B Pa3BUTHH MBIIIM3AIIMN H COBPEMEHHOTO O0IIECTBA;

* Ppa3BHUTHE JIOTHYECKOTO M KPUTHUYECKOTO MBIIUICHHS, KyIbTYpPhl PEYH, CIIOCOOHOCTH K YMCTBEH-
HOMY JKCIIEPUMEHTY;

* (QopMHpOBaHNE WHTEIUIEKTYaThbHONH YECTHOCTH W OOBEKTUBHOCTH, CIOCOOHOCTH K TPEOJIOJICHHIO
MBICTTUTEIHHBIX CTEPEOTHUIIOB, BBITEKAIOIINX U3 OOBIICHHOTO OIBITA;

* BOCIUTAHHWE KadyeCTB JIMYHOCTH, OOECNEUMBAIONINX COINUATBHYI0 MOOHMIBHOCTB, CIIOCOOHOCTD
MPUHAMATh CAMOCTOSTEIbHBIC PEIICHHS,;

* (QopmHpOBaHWE KAYECTB MBINUICHHUS, HEOOXOIUMBIX JUIS aJalTallid B COBPEMEHHOM HH(popMa-
LIMOHHOM OOIIIECTBE;

* pa3BUTHE MHTEpeca K MaTeMaTHYECKOMY TBOPUYECTBY U MAaTEMAaTUYECKUX CITIOCOOHOCTEH;

Il B memanpeomemnom nanpagnenuu:

* pa3BUTHE MpPEACTaBICHUI O MareMaTHKe Kak (opMe ONMucaHus M METOJe MO3HaHUS JeHCTBU-
TEIbHOCTH, CO3/IaHUE YCIOBUU Ui NPHOOpETeHHs MEepBOHAYAIbLHOTO OIbITa MaTEeMaTHUYECKOTO
MOJETUPOBAHUS;

* ¢dopMupoBaHHE OOIIMX CHOCOOOB HMHTEJUIEKTYaJIbHOM JEsITEIbHOCTH, XapaKTepHBIX IJIs Mare-
MaTUKd W  SIBJIIOIIMXCS OCHOBOW TIO3HABATEIbHOWM KYJIbTYpPbHI, 3HAUMMOM [UIsl pa3IU4HBIX cdep
YeJI0BEYECKOM JesITeIbHOCTH;

Il B npeomemnom nanpasnenuu:

* OBJIAJICHUE MATEeMAaTUYECKUMH 3HAHUAMU U YMEHHUSIMH, HEOOXOJMMBIMHU ISl MPOJIOJIKEHHS
00pa3oBaHus, U3YYCHUS CMEXHBIX JUCLUHUILINH, IPUMEHEHHSI B IOBCETHEBHOM KU3HU;

* co3manue (pyHIaMeHTa JIsl MaTeMaTUYeCKOro pa3BUTHUsA, (OPMUPOBAHUS MEXAHU3MOB MBIIILICHUS,
XapaKTePHBIX ISl MAaTeMAaTUYECKOU IeATEIbHOCTH.

3aoauu:

® OBIJETh CHCTEMOIl MaTeMAaTUYECKUX 3HAHUN W YMEHUH, HEOOXOAUMBIX JUIsl NMPUMEHEHHUS B
MPAKTUYECKON JESITEeNbHOCTH, U3yYEHUN CMEKHBIX AUCLHUILINH;

e CIOCOOCTBOBaTh HMHTEIUIEKTYaIbHOMY pa3BUTHIO, (OPMUPOBATH KauyecTBa, HEOOXOAMMBIE
YeJIOBEKY JUIsl MTOJIHOLIEHHOW JKM3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHbIE MAaTEMaTHUECKOM
NESITeNFHOCTH: SICHOCTU M TOYHOCTH  MBICTH, HWHTYUIUH, JIOTHYECKOTO  MBIILJICHUS,
MIPOCTPAHCTBEHHBIX MPEICTABIECHUH, CHOCOOHOCTH K NMPEOJ0IECHUIO TPYIHOCTEH;

e (opmupoBaTh mpeAcTaBIeHUS 00 HIEAX U METOJaX MaTEeMaTHUKU KaK YHHBEPCAIBHOTO SI3bIKA
HAyKH U TEXHHUKH, CPEACTBAX MOJICTUPOBAHUS SIBJICHUN U MPOIIECCOB;

® BOCIUTHIBATh KYJIbTYPY JIHUYHOCTH, OTHOIIEHHWE K MaTeMaTHKU KaK 4acTdh oOIIeueroBeYecKoit
KYJIBTYpPBI, UTparoleil 0coO0yI0 poJib B OOIIECTBEHHOM Pa3BUTHH.



Conep:kanne MaTeMaTHY€CKOTr0 00pa3oBaHuA

ConepxaHue MaTeMaTH4eckoro oOpa3oBaHUs B OCHOBHOM IIKOJe (OpMHpYyeTCsl Ha OCHOBE (hyHma-
MEHTAJIBHOTO SJIpa IIKOJBLHOTO MaTeMaTHYecKoro oopa3oBanus. OHO B OCHOBHOM IIIKOJIE BKITFOYAET Cle-
IYIOIIME Ppa3fenbl: apugmemuka, aneedpa, QYHKyuu, 8eposmHOCMb U CMAMUCUKA, 2e0Mempus.
Hapsiny ¢ 5TUM B HETO BKITIOYEHBI J1BA JIOTIOJTHUTEILHBIX Pa3JIeNla: I02UKAd U MHOMCECBA, MAMeMamuKa 8
UCmopu4eckom pazéumuu, 4YTO CBSI3aHO C pealu3alued Lejedl 0O0IEeHHTENIEKTyaJbHOTO U oO1ie-
KYJIBTYPHOTO pa3BuUTUsl ydamuxcs. Coaep)kaHue KaKIOro W3 ITHX pa3/iejioB Pa3BOPAYUBACTCS B
COJIepKATEIHHO-METOTMYECKYIO JIMHHUIO, MPOHU3BIBAIONIYI0 BCE OCHOBHBIC pa3JieNibl COJCP)KAHHUS Ma-
TEMaTH9IECKOro 00pa30BaHus Ha TAaHHOW CTYNEHU 00yUeHUSI.

Conepxxanne pasnena «ApupMeTukay CIyKUT 0a30d i JAIbHEHIIEr0 HW3y4eHUs YJalluMHUCS
MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO HMX JIOTHYECKOTO MBIIUICHUS, (DOPMHPOBAHWIO YMEHHUS TIOJIb-
30BaThCsS ANTOPUTMAaMH, a TaKXKe TPUOOPETCHUIO NPAKTHUYECKUX HABBIKOB, HEOOXOJWMBIX B
MTOBCETHEBHOH XKU3HU. Pa3BUTHE TIOHATHS O YMCJIe B OCHOBHOH ITKOJIC CBSI3aHO C PAIlMOHAIBHBIMHU U HP-
paIMoOHAIBLHBIMHA YUCIaMK, (POPMHUPOBAHUEM TEPBHYHBIX IPEICTABICHUN O JCHCTBUTEIHLHOM YHCIIC.
3aBepIeHNe YUCIIOBOM JIMHUH (CUCTEMATH3AIUS CBEJICHUH O JCHCTBUTEIbHBIX YMCIAaX, O KOMIUICKCHBIX
YHUClIax), TaK K€ Kak U 0oJiee CIOKHbIE BONPOCH aprudMeTuku (anroputMm EBKimma, ocHOBHas TeopeMa
apu(METHKH ), OTHECEHO K CTYMEHH OOIIEro CpeaHero (MoJHOT0) 00pa30BaHUs.

Conepxanne paszzena «AJuaredpa» HampaBlIeHO Ha (OPMHUPOBAHHE Yy yJAIIUXCS MATEMaTHYECKOTO
amnmapara JUIsS pelieHus 3a7ad M3 pa3HbIX pa3/IeJlOB MAaTEMaTHKH, CMEXKHBIX MPEIMETOB, OKPYKAIOIICH
pealbHOCTH. SI3BIK anreOphl MMOJYEPKHBACT 3HAUCHUE MATeMATUKH KakK s3bIKa JUIS TIOCTPOCHUS
MaTeMaTHYeCKHX MOJEJICH MPOIeCCOB U SBJIICHUH peabHOro Mupa. B 3amaun nzydeHus anreOpsl BXOIAT
TaK)Ke PA3BUTHE AITOPHUTMHYECKOTO MBINUICHUS, HEOOXOJMMOTO, B YAaCTHOCTH, JUISI YCBOCHHS Kypca
nH(OPMATHUKH, OBJIa/IEHUSI HABBIKAMU JIEAYKTUBHBIX paccyxaeHuil. [IpeodbpazoBanue cuMBOIBHBIX hopm
BHOCHUT CHEIU(UUYECKUA BKJIAJ B pPa3BUTHE BOOOPAKEHUS Y4YalIMXCsA, HMX CIIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPUYECTBY. B OCHOBHOM IIKOje MaTepuain TIpyNIUPYeTcs BOKPYT pallMOHAIbHBIX
BBIPKEHUH, a BOIPOCHI, CBSI3aHHBbIE C UPPALMOHATBLHBIMHU BBIPAKEHUSMHU, C TPUTOHOMETPUUYECKUMU
GyHKIUSAME U TpeoOpa3oBaHUsIMU, BXOJIAT B COJEpKAHUE Kypca MaTeMaTWKH Ha CTapuieill CTymneHd
00y4eHHS B IIKOJIE.

Copnepxanne pazaena «@yHKIHM» HAIEIEHO Ha MOJy4YeHHE IIKOJbHUKAMU KOHKPETHBIX 3HAHUHU O
GyHKIMHM Kak BaKHEHIel MaTeMaTH4eCKOW MOJENH A OMHCAHMS M UCCIEIOBAHUS Pa3HOOOpa3HbIX
npoueccoB. M3ydeHue 3Toro marepuaiga CocOOCTBYET Pa3BUTHUIO Yy YYalllUXCSl YMEHHUS HCIOJIb30BaTh
pa3iuyYHbIe S3bIKM MAaTEeMaTUKU (CJIOBECHBIM, CHMBOJIMYECKUH, Trpaduyeckuii), BHOCUT BKJIad B
(dbopMHpOBaHKE MTPEACTABICHUI O POJIM MATEMATUKH B Pa3BUTHU LUBUIM3ALUU U KYJIbTYPHI.

Paznen «BeposiTHOCTH M CTATHCTHKA» — 0053aTeIbHbIH KOMIIOHEHT MIKOJHLHOTO 00pa3oBaHus,
YCUJTUBAIOLIUI €ro MPUKJIAJHOE U MPAKTHYECKOE 3HauUeHUe. DTOT MaTeprall HeoOXOIUM, MPexk/e BCETo,
i GopMUpOBaHUS Y yyamuxcsl GyHKIIMOHAIBHOW IPaMOTHOCTH - YMEHHUI BOCIIPUHUMATh U KPUTUUECKH
aHAJIM3UPOBaTh UHGPOpPMAIMIO, MPEICTABICHHYIO B PAa3IU4YHBIX (opMax, MOHMUMATh BEPOSTHOCTHBIM
XapakTep MHOTUX pEaJbHBIX 3aBHUCHUMOCTEH, MPOBOIUTH MPOCTEHIINE BEPOSTHOCTHBIE PACUETHI.
N3ydyeHrne ocHOB KOMOMHATOPUKH MO3BOJIUT yYalllUMCS paccMaTpUBaTh CIy4au, OCYIIECTBISATH mepedop
Y TIOJICYET YKCIia BAPHAHTOB, B TOM YHCIIE B IPOCTEUIIINX MPUKIAIHBIX 3aa4ax.

[Ipy M3yuyeHUN CTATHUCTUKH U BEPOSTHOCTH PACIHIMPSIOTCS MPEACTABICHUS O COBPEMEHHOUN KapTHHE
MHpa M METOJax ero HccieloBaHus, (OpMUpPYETCS MOHUMAHUE POJIM CTATHCTUKH KaK HCTOYHHKA
COIIMANIFHO 3HAYUMOU MH(OpPMALINH, U 3aKIIaIBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBITIIICHUSI.

Lenb conepkanus pasnena «'eomeTpusi» — pa3BUThH Y yUAIIUXCS MPOCTPAHCTBEHHOE BOOOpaKEHHE
U JIOTUYECKOE MBIIIJICHHE IMyTeM CHCTEeMAaTUYECKOTO H3YUeHHUs CBOWCTB TeOMETpUUYeCKUX (GUryp Ha
TJIOCKOCTH U B TPOCTPAHCTBE M MPUMEHEHHUs ITUX CBOWCTB MPU PEHICHUU 3373y BBIYUCIUTEIHHOTO U
KOHCTPYKTHBHOTO Xapaktepa. CyliecTBeHHas POjb MPU 3TOM OTBOJUTCS Pa3BUTHIO T'€OMETPHUECKOMN
uHTyuiuu. CodyeTaHrne HarlsJHOCTH CO CTPOTOCTHIO SIBISIETCS HEOTHEMIIEMOU YacTh0 T€OMETPUUYECKUX
3HaHMid. Marepuain, otHocsmuiicsa k 6mokam «KoopauHaTel» u «BeKTOph», B 3HAYUTENHLHOW CTENEHH
HeceT B ce0e MEKIpEeAMETHbIE 3HAHUS, KOTOPbIE HAXOIT MPUMEHEHHUE, KaK B Pa3IMYHBIX MaTeMaTH-
YeCKUX JUCIHUIUINHAX, TaK U B CMEXKHBIX MTpeIMeTax.



Ocob6enHocThi0 pazzaena «Jloruka U MHOXKeCTBa» SBIISICTCS TO, YTO MPEJCTABICHHBIN B HEM MaTe-
pHUaJl IPEUMYLIECTBEHHO U3Yy4aeTCsl U UCHOJIb3YETCS B XOA€ PACCMOTPEHUS pa3IMYHbIX BOIPOCOB Kypca.
CoOTBeTCTBYIOIIMK MaTepHaj HaIeJIeH Ha MaTeMaTHYeCKOe Pa3BUTHE ydalluxcs, (JOpMUPOBAHHUE Y HUX
YMEHHUSI TOYHO, CKATO U SICHO M3JIaraTh MbICIIM B YCTHOW U MMCbMEHHOM peyH.

Paznen «MaTteMaTHKa B MCTOPHYECKOM Pa3BUTHH» TPEAHA3HAYCH U151 (JOPMHUPOBAHUS TIPEICTaBIIE-
HUH O MareMaTHUKE KaK YacTH 4YeJIOBEYECKOW KYIbTYphl, A OOLIEro pa3BUTHs IIKOJbHUKOB, JUIS
CO3/IaHUs KyJbTYPHO-UCTOPUYECKOH cpenpl oOydeHusi. Ha Hero He BbIIENAETCS CIEIUAIBHBIX YPOKOB,
YCBOGHHE €r0 He KOHTPOJHUPYETCS, HO COJIEPKAHHUE STOTO pasjiesia OpraHMyHO MPUCYTCTBYET B yUeOHOM
mporiecce Kak CBOEro poja TyMaHUTApHBIA (OH TNPH PACCMOTPEHHUU MPOOIEMATUKA OCHOBHOTO
COJIep’KaHUsl MaTEMaTHYECKOTro 0Opa3oBaHMUs.

IleHHOCTHBIC OPMEHTHPBI COICPKAHUS Y4eOHOr0 NMpeaMeTa

Maremaruueckoe oOpa3oBaHHE UIPAET BAXKHYIO POJib, KaK B IPAKTUYECKOM, TaK U B TyXOBHOM KU3HU
obmiectBa. IlpakThueckas cTOpoHa MaTeMaTHYECKOro o00pa3oBaHMs CBA3aHa C (OPMHUPOBAHHEM
CHOCOOOB JESTEIbHOCTH, JyXOBHAasi — C HMHTEUIEKTYyaJlbHBIM pa3BUTHEM Ye€JOBEKa, (pOpMHpOBaHHEM
XapakTepa v O0IIeH KyabTYpHI.

[IpakTHyeckas MoJIE3HOCTh MAaT€MaTHUKU OOYCIIOBIIEHA TEM, YTO €€ IpPEeIMETOM SBIsAIOTCA (yHJa-
MEHTaJIbHbIE CTPYKTYpPbl PEaIbHOr0 MHUpa: MPOCTPAHCTBEHHBbIE (OPMBI U KOJUUYECTBEHHBIE OTHOIICHHS
— OT IPOCTEHIINX, YCBAaUBAEMbIX B HEIIOCPEACTBEHHOM OIIBITE, 10 IOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX
JUIs Pa3BUTHUS HAy4YHBIX M TEXHOJOTHYECKMX uAeH. be3 KOHKpeTHhIX MaTeMaTHyecKUX 3HaHUUN
3aTpyJHEHO MOHUMAaHHUE MPUHIIUIIOB YCTPONCTBA U HUCIIOJIb30BAHUS COBPEMEHHON TEXHUKHU, BOCIIPUSITHE
U UMHTEpIpeTanus pa3HOOOpa3HONl COIMalbHOM, HSKOHOMUYECKOH, TMOJUTUYECKOW uH(pOopMaluuy,
Mano3(hdeKkTuBHA MOBCEJIHEBHAs NpPAaKTHUeCKas JAeATelbHOCTh. KakoMy uenoBeKy B CBOEH JKU3HU
MIPUXOJAUTCS BBITIOJIHATH JOCTATOYHO CJIOXKHBIE PACYEThl, HAXOAUThH B CIIPABOYHUKAX HY)XHbIE (DOPMYIIBI U
MIPUMEHATh WX, BIAJETh MPAKTUUYECKUMU IPUEMAaMH F€OMETPUUECKUX U3MEPEHNUN U MMOCTPOCHUM, YNTATh
nH(popMalKIOo, MPEICTaBICHHYI0 B BHAY TaOiull, Auarpamm, IpaduKoB, NOHHUMAaThb BEPOSTHOCTHBIM
XapakTep cly4yalHbIX COOBITHM, COCTABISATh HECIOKHBIE aITOPUTMBI U JIp.

be3 0a3oBoif MaTeMaTHYECKOW TMOJATOTOBKM HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
YeJI0BEKOM. B mIKosie MareMaTuka CiIykUT ONOPHBIM MPEAMETOM IS U3yYEHUS] CMEXKHBIX AUCIUIIIMH. B
MIOCJI€ IIKOJIbHOM KU3HU pealibHOM HEOOXOAMMOCTBIO B HAIIIM JIHU SIBJIIETCS. HEMIPEPhIBHOE 00pa30BaHue,
41O TpeOyeT MOJHOLEHHOW 0a30BON 00111e00pa30BaTEIbHOIN MOATOTOBKH, B TOM YHCJIE U MaTeMaTH-
yeckoil. I HakoHel, Bce Oosbllie clieUaNbHOCTEH, I/ie HEOOXOAUM BBICOKUN YpOBEHb 00pazoBaHUS,
CBSI3aHO C HEMOCPEACTBEHHBIM IPUMEHEHHUEM MaTeMaTHKu (PKOHOMHUKA, Ou3Hec, (UHAHCHI, (U3MKa,
XUMHMsSI, TeXHUKA, UHPOpMaTHKa, OHOJOTHUs, ICUXOoJIoTUs U 1p.). Takum o0pa3zom, pacuiupsiercs Kpyr
LIKOJIbHUKOB, JUIsl KOTOPBIX MATEMATUKA CTAHOBUTCS] 3HAUUMBIM ITPEAMETOM.

Jl7ig 5KU3HU B COBPEMEHHOM OOIIECTBE BaXKHBIM SIBIISICTCS (DOPMHUPOBAHME MATEMATUYECKOTO CTHIIS
MBIIUICHUS], TPOSBIISIONIETOCS B ONpPEACICHHBIX YMCTBEHHBIX HaBbIKax. B mpolecce matemaTHyeckoi
JESITeNbHOCTH B apCeHal MPUEMOB M METOJIOB YEJOBEUECKOTO MBIIUICHUS €CTECTBEHHBIM 00pa3om
BKJIIOUAIOTCS. MHIYKIMS U JeAYKLHKs, 0000IIeHne U KOHKPETU3allus, aHallu3 U CUHTE3, Kilaccudukamnus u
cucreMmaruzanus, abctparupoBanue u aHanorus. OObeKThl MaTEeMaTHYECKUX YMO3aKIIOUEHHUH U MpaBuia
WX KOHCTPYMpPOBAHHUS BCKPBIBAIOT MEXaHU3M JIOTUYECKUX IMOCTPOCHHM, BBIPAOATHIBAIOT YMEHUS
¢dbopmynupoBaTh, 000CHOBBIBATb U JOKA3bIBAaTh CYXKJEHMs, TEM CaMbIM Pa3BUBAIOT JIOTMYECKOE MBbIIII-
neHue. Benymas ponb npuHaUIeKUT MaTeMaTHKe B (GOPMUPOBAHUM AITOPUTMUYECKOTO MBIIUICHUS U
BOCIIMTAaHUM YMEHMU IEHCTBOBATH 110 3aJaHHOMY aJITOPUTMY M KOHCTPYHUPOBATh HOBBIE. B X011€ pemenus
3aJjay — OCHOBHOHM y4eOHOH JIesTelnbHOCTH Ha YpOoKax MaTeMaTHMKH — pa3BUBAIOTCSA TBOpYECKas U
IIPUKIIAIHAsl CTOPOHBI MBIIUICHUS.

OOyueHne MareMaTHKe J1aeT BO3MOXKHOCTb DPa3BHBAaTh y YYal[UXCA TOUHYIO, SKOHOMHYIO U HUH-
¢dopmMaTUBHYIO peuyb, yMEHHE OTOMpaTh HamboJiee MOAXOMISIINE S3bIKOBBIE (B YacTHOCTH, CHM-
BOJIMYECKHE, TpaQHUECKHE) CPEACTBA.

MaremaTtnueckoe oOpa3oBaHHE BHOCHT CBOW BKJIaJ B (popMHpoBaHHE OOILIEH KyabTyphl deJIOBeKa.
Heo0xoauMbIM KOMIIOHEHTOM 0OIIeil KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHHM fBJseTca oOriee
3HAKOMCTBO C METOAAMM IIO3HAHUS JIEHCTBUTEIBHOCTH, IPEACTABIECHUE O MPEAMETE U METOJE
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MaTeMaTUKH, €r0 OTJIMYHS OT METOJOB ECTECTBEHHBIX M T'YMaHHMTAapHBIX HAyK, 00 OCOOCHHOCTSX
IIPUMEHEHMS MAaTEMATUKH JUIsl PELLICHUs] HAYYHbIX U IIPUKIAIHBIX 3a1a4.

N3ydyeHne MateMaTHKU CIOCOOCTBYET 3CTETUUYECKOMY BOCIIMTAHMIO YEJIOBEKA, TOHUMAHHUIO KPACOThI
U M3SIIeCTBA MAaTEeMATUYECKUX PACCYXKICHUH, BOCHPUATHIO T€OMETPUYECKUX (DOPM, YCBOCHHIO HJIEU
CUMMETpPUH.

Hcropuss pa3BUTHS MAaTeMAaTHYECKOIO0 3HAHMS JAa€T BO3MOKHOCTb IIOIIOJHUTH 3aIlac HCTOPHUKO-
HAyYHBIX 3HAHWW IIKOJHFHUKOB, CHOPMHPOBATH Yy HHUX MPEICTABICHUS O MaTeMaTUKe KaK YacTh
00I1e4YeNIOBeYeCKO KyJIbTYphl. 3HAKOMCTBO C OCHOBHBIMH HCTOPHYECKHMH BEXaMH BO3HUKHOBEHHUS U
pa3BUTHS MATEMAaTU4YECKOW HAyKH, C UCTOPUEH BEIIMKUX OTKPBITUN, UMEHAMH JIFOJIEH, TBOPUBIINX HAYKY,
JIOJI’KHO BOMTH B MHTEJUIEKTYaJIbHBIM 0arak Kaxja0ro KyJIbTYpHOIO YEJIOBEKA.

MecTto yuyeOHOro npeamera B 0a3uCHOM y4eOHOM IJIaHe

bazucHerit yueOHbI (0Opa3oBaTeIbHBIN) TJIaH HA U3YYCHHE MAaTEMaTHKA B OCHOBHOM IIIKOJIE OTBOJIUT
5 y4eOHBIX 4YacOB B HENETI0 B TEUEHHE KaXKJIOro roja oOyueHus, Bcero 875 ypoOKOB. CormacHo
basucHoro yue6HOro (0OpazoBaTenbHOro) IulaHa B 5—6 kiaccax u3ydaercss npeamer «MaremaThKay
(MHTETpUpPOBaHHBIN Tpenmer), B 7—9 kimaccax - «Maremarnkay (BKIFOYAROLINIA pa3fienbl «Anredpa» u
«"eomeTpus»)

[Ipenmer «MatemaTika» B 5—6 Ki1accax BKIO4aeT apupMeTHUECKUI MaTepua, 3J1eMEHThI allreOpsl U
TE€OMETPHH, a TAKIKE DJIEMEHTHI BEPOSTHOCTHO-CTATHCTUIECKOHN JTMHHH.

[Ipenmer «Marematuka» B 7 — 9 kjaccax BKJIIOYaeT B ce0si HEKOTOpPbIE BOMPOCHI apu(METHKH,
pa3BHBAIOIINE YMCIOBYIO JHHHIO 5—6 KilaccoB, anreOpanueckuid marepuall, 3JeMEeHTapHble (YHKIUH,
AIIEMEHTHI BEPOSITHOCTHO-CTATUCTUYECKOHN JIMHUM, a TaK)Ke T€OMETPUYECKHH MaTepual, TPaTUIHOHHO
M3y4aroTCsl, €BKIINI0BA T€OMETPHUS, JIEMEHThl BEKTOPHOH alreOphl, FreoMeTprUUecKue IpeoOpa3oBaHusl.

Paznen «Anrebpay BKIIIOYaeT HEKOTOPBIE BONIPOCH apU(PMETUKHU, PA3BUBAIOLINE YHUCIOBYIO JTUHUIO 5—
6 KJ1acCOB, COOCTBEHHO aJIreOpandecKuii MaTepuall, eMeHTapHbIe () YHKIIUH.

B pamkax yueOHOro pasmena «l'eomeTpus» TpaauIMOHHO H3Yy4aloTCs, EBKJIMJOBA TIE€OMETpus,
3JIEMEHTHI BEKTOPHOH anredpel, reoMeTpHUYecKre IpeoOpa3oBaHus.

Pe3yabTaThl H3yYyeHUus Y4eOHOr0 NmpeaMeTa

I/I3yquI/Ie MaTeMaTUKHA B OCHOBHOM IIKOJIE JacT BOSMOXHOCTb O6yLIaIOH_II/IMCH JOCTHUYD CICAYIOINUX
PE3YJIbTATOB Pa3BUTHUS:

I B nauunocmnom nanpasnenuu:
. YMEHHUE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICJIM B YCTHON M TUCBMEHHOMU
pedn, TOHUMAaTh CMBICT TIOCTABJICHHOM 3a7]auu, BBICTpaBaTh apryMEHTAIIUIO, IPUBOIUTD
MIPUMEPBI U KOHTPIIPUMEDHI,

® KPUTHYHOCTb MBIIUICHUA, YMCHUC PACIIO3HABATH JIOTHYCCKHU HCKOPPCKTHBIC BBICKA3bI-
BaHUJ, OTIINYATh T'HIIOTE3Y OT (1)aKTa;

® npeaAcTaBJICHUC O MaTeMaTH4YeCKOM HAYyKE Kak C(I)epe YeJI0BEeUeCKOM JACATCIIBHOCTH, 00
9Tallax €€ pa3sBuTH:A, O €€ 3HAYNMMOCTHU JId pa3BUTHUA HUBUIIN3AlIUN;

° KpCaTUBHOCTb MBIIUICHUA, HWHUIHWATHBA, HAXOAYHMBOCTH, 4AKTHUBHOCTH IIpHU PCIICHUU
MaT€MaTUYCCKUX 3a1a4,

° YMCHHEC KOHTPOJUPOBATH IIPOUCCC U PEIYIIbTAT y‘le6HOI7I MaTeMaTUYECKOH JACATCIBbHOCTH,
° CIIOCOOHOCTh K SMONHUOHAJIIBHOMY BOCIIpHUATHIO MAaTEMAaTUYCCKUX O6’beI(TOB, 3ajaay,

pELIEeHNH, PACCYKICHU;
Il Bmemanpeomemnom nanpaenenuu:
* IepBOHAYaJbHBIE MPEACTaBICHUS 00 UAEAX U O METOJaX MaTEMAaTUKH KaK YHUBEPCAIbHOM
A3BIKE HAYKU U TEXHUKHU, CPEJCTBE MOJIEIIMPOBAHMSI SIBJICHUI U MPOLIECCOB;
* yYMEHHE BHJIETh MaTEMaTHUYECKYIO 3a/lauy B KOHTEKCTe MPOOJIEMHON CHUTyallud B JPYrHX
JUCLUILINHAX, B OKPY)KAIOILEN KU3HU;



* yYMEHHE HaXOJUTh B PA3JIMYHBIX UCTOYHUKAX MHPOPMAIHIO, HEOOXOIUMYIO JUISl PEIICHUS
MaTeMaTU4YeCKUX TMpoOJIeM, MPEACTaBIATh €€ B IMOHATHOW (opme, NPUHHMATH pEHICHHE B
YCIOBHSAX HEIMOJHOW ¥ M30BITOYHOM, TOYHON U BEPOSITHOCTHON MH(OPMAIIHH;

* yYMEHHME MOHHMMATh M HCIIOJIb30BaTh MAaTEMaTHUYECKHE CPEACTBA HATJSAHOCTU (TpadukH,
JMarpaMMbl, TaOJIUIBI, CXEeMBI U JIP.) U WILTIOCTPAIMH, HHTEPIPETAIMY, apTyMEHTAIHIH;

* yYMEHHE BBIJBUraTh THIIOTE3bl IPU PEHICHUH YYEOHBIX 3a/a4, TIOHUMATh HEO0OXOJAUMOCTh
UX IPOBEPKHU;

* yYMEHUE NPUMEHSTb HHIYKTHBHBIE U JEIYKTHBHBIE CIIOCOOBI pAacCyXAE€HUN, BUJIIETh
pa3JIMYHbIE CTPATETUU PELLICHUS 3a4a4;

* IIOHMMAaHHE CYIIHOCTH AITOPUTMHYECKUX IPEANMCAHUN M YMEHHUE JCUCTBOBATb B COOT-
BETCTBUU C IIPEJIOKEHHBIM aJITOPUTMOM;

* YMEHHUE CaMOCTOSITEJIbHO CTaBUTh 1I€JU, BEIOUPATh U CO3/1aBaTh aIrOPUTMBI JUIsSl PELLICHUS
y4eOHBIX MaTeMaTUYECKUX MPOOJIeM;

* YMEHHE IUIAaHUPOBATh U OCYLIECTBIIATH JEATEIBHOCTh, HAIPABICHHYIO HA pELICHUE 3a]1a4
HCCIIEI0BATEIIBCKOIO XapaKTepa;

I B npeomemnom nanpasnenuu:

OBJIaJieHHe 0a30BbIM MOHATUHHBIM allllapaToM MO OCHOBHBIM pa3jiesiaM COJIepKaHus, IIpeicTaBe-
HUEe 00 OCHOBHBIX M3Y4ae€MbIX MOHATUAX (YMCI0, FeoOMeTpuueckas Gpurypa, ypaBHeHue, GyHKINs,
BEPOSITHOCTh) KaK BaKHEHIIMX MAaTEMaTHYECKHX MOJIENAX, MO3BOJISIIOIIMX OMUCHIBATh U U3Yy4aTh
peasibHbIE MPOIIECCHI U SIBIICHUS;

yMeHue paboTaTh C MaTEMaTHYECKHMM TEKCTOM (aHAIM3WPOBaTh, H3BJIEKAaTh HEOOXOJIUMYIO
nH(pOpPMaLIKIO), TPAMOTHO IPUMEHSTh MaTEMaTHUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, UCTIOJIb30-
BaTh Pa3IMyYHbIC SI3bIKM MaTEMaTUKU;

yMEHHE MPOBOAUTH KiIacCUPUKALIUH, JOrHUecKre 000CHOBaHUS, 10Ka3aTeIbCTBA MAaTEMAaTHUECKUX
YTBEPKJICHHUI;

YMEHHE Paclo3HaBaTh BUIbl MAaTEMATUYECKUX YTBEP)KJIEHUHN (aKCHOMBI, OTIPEIEICHUSI, TEOPEMBI U
Ip.), IPSIMbIE U 0OpaTHBIE TEOPEMBI;

pa3BUTHE MPEACTABICHUN O YMCIIE U YUCIOBBIX CHCTEMaxX OT HATYpPalbHBIX A0 JEHCTBUTEIbHBIX
qucell, OBJIaZICHHE HaBbIKAMU YCTHBIX, TMCbMEHHBIX, THCTPYMEHTAIbHBIX BBIYUCICHUI;

OBJIAJICHUE CUMBOJIBHBIM SI3BIKOM aireOpbl, IpUEMaMH BBINOJHEHUS TOXKJIECTBEHHBIX IMpeoOpa-
30BaHUN pallMOHAIBHBIX BBIPAKEHUH, PElICeHHs] YPAaBHEHUW, CUCTEM YpaBHEHUH, HEPABEHCTB U
CUCTEM HEPaBEHCTB, yMEHHE UCIOJIb30BATh HJICI0 KOOPAUHAT HA IUIOCKOCTHU JJISi MHTEPIpPETaLUU
ypaBHEHUM, HEPABEHCTB, CUCTEM, YMEHHE MPUMEHSTH aaredpandeckue mpeoodpa3oBaHus, anmapaT
YpaBHEHU U HEPABEHCTB IS PEIlIeHUs 3a1a4 U3 Pa3IMYHBIX pa3/iesoB Kypca;

OBJIaJICHUE CHUCTEMOU (PYHKUIHMOHANbHBIX MOHATHHA, (PYHKUIHOHAIBHBIM SI3bIKOM M CHMBOJIHKOM,
YMEHHE Ha OCHOBE (PYHKIHMOHAIbHO-TpAUUECKUX MPEICTABICHHUI OMUCHIBATh U aAHATU3UPOBAThH
pealibHbIe 3aBUCUMOCTH;

OBJIaJICHUE OCHOBHBIMH CIIOCOOAMHU MPECTABIICHUS U aHAJIN3a CTATUCTUYECKUX JaHHBIX; HATUUHE
MIPEJICTABJICHUI O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHUPE U O Pa3IMYHBIX CrIocobax
WX U3YYCHHUS], O BEPOSATHOCTHBIX MOJIEIISIX;

OBJIAJICHUE TEOMETPUYECKUM S3bIKOM, YMEHHME HCIIOJb30BaTh €ro Jisi ONMUCAHHs MPEIMETOB
OKpYXKAIoILlero MUpPa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN U U300pa3UTENbHBIX YMEHHH,
pUOOpeTeHNEe HaBBIKOB T€OMETPUUECKUX TOCTPOCHHUI;

YCBOEHHE CUCTEMAaTHUECKUX 3HAaHUH 0 MIIOCKUX (PUTYpax U UX CBOMCTBAX, a TAKXKE HA HATJISITHOM
YPOBHE — O IIPOCTEHNIINX MPOCTPAHCTBEHHBIX TEIAX, YMEHUE NIPUMEHSTh CUCTEMAaTHUECKHE
3HAHUS O HUX JJIS PEIIEHUSI TEOMETPUYECKUX U IIPAKTUUECKUX 3a/a4;

YMEHUS U3MEPATh JUIMHBI OTPE3KOB, BEIMUUHBI YIJIOB, UCHOIB30BaTh (POPMYIIbI [Tl HAXOKICHUS
MIEPUMETPOB, IJI0IMAJeH 1 00bEMOB reOMETpUUECKUX Guryp;

YMEHHE NPUMEHATh U3YyYEHHBIE MOHATHS, PE3yJbTaThl, METOJBl Ul PELICHUs 3aJad IpaKTHye-
CKOTO XapakTepa M 3a7ad W3 CMEKHBIX TUCHMIUIMH C HCHOJb30BAHMEM NpPH HEOOXOAMMOCTHU
CIPaBOYHBIX MATEPHAIIOB, KAJIBKYJISATOPA, KOMIIBIOTEPA.



Ilnanupyembie pe3yibTaThl H3Y4YeHHs Y4eOHOI0 MpeaMeTa, Kypca

Hartypaabnble unciaa. JIpodu. PannonanbHble yncia

BoInyCKHHK HayduTes:

* IOHUMATh 0COOEHHOCTHU JECSITUYHON CUCTEMBI CUUCIICHHUS;

* OIIEpUPOBATh MOHATUAMHU, CBA3aHHBIMH C JEIMMOCTBIO HATYPAJIbHBIX YHCEIL;

* BEIP@XXATh YMCIIa B SKBUBAJCHTHBIX (popMax, BeIOMpas Haubosee MOoAXO Y0 B 3aBUCHMOCTH OT
KOHKPETHOW CHUTYalLlUH;

* CPaBHMBATh U YIOPSAI0YMBATh PALIMOHAJIBHBIE YHACIIA;

* BBINOJIHATD BBIYMCIICHUS C PALMOHAJIBHBIMU YHCIAMHU, COYETasl YCTHbIE M MUCbMEHHBIE NPUEMBI
BBIYMCIICHUH, IPUMEHEHHUE KAJIBKYJIATOPA;

* HCNOJIb30BaTh IOHATHS U YMEHUS, CBSI3aHHBIE C IIPOMOPIMOHAIBLHOCTBIO BEJINYHH, ITPOLICHTaMU, B
XO0JI€ PEIICHUS MaTEMaTUYECKUX 3aJ1a4 U 3a7a4 U3 CMEXKHBIX IIPEAMETOB, BBIITOIHATH HECIOKHBIE
MIPAKTUYECKUE PACUETHI.

BBINYCKHHUK OJIYYUT BO3MOKHOCTb:

* I03HAKOMUTBCA C MMO3UIIMOHHBIMU CUCTEMAMU CUUCIIEHUS C OCHOBAHMSMHU, OTJIMYHBIMU OT 10;

* YTIyOUTh M Pa3BUTh MPEACTABICHUS O HATYpaJbHBIX YHCIAX U CBOMCTBAX JEIMMOCTH;

* HAyYUTHCS HCIOJB30BaTh MPUEMBI, PAaLMOHAIM3UPYIONINE BBIUMUCICHUS, MPUOOPECTH MPUBBIUKY
KOHTPOJIMPOBATh BBIYUCIIECHUS, BEIOMpast MOAXO AN 711 CUTyallud CIOco0.

JeiicTBUTEIbHBIE YHCJIA

BBITYCKHUK HAYYUTCSL:

* UCTIOJIb30BATh HAYAIbHBIC TIPEJCTABICHHUS O MHOXKECTBE ACHCTBUTEIBHBIX YHCEIT,

* OTIICpUPOBATh MOHATHUEM KBAIPATHOTO KOPHS, IPUMEHSATH €T0 B BEIYNCIICHHUSX.
BEINTYCKHUK MOTYYUT BO3MOKHOCTD:

* Pa3BUTH TPEJCTABICHUE O YHUCIE W YHCIOBBIX CHUCTEMaxX OT HATypaJbHBIX JI0 NEHCTBHTEIBHBIX
YHCEN; O POJI BEIYHCICHUHN B MPAKTHKE,

* pa3BUTh M YIJIYOWTh 3HAHUS O JIECSATHYHOW 3alUCH JICHCTBUTENBHBIX Yvcel (MEPUOAMYECCKHE U
HETIePUOINIECCKUE APOOH).

HN3mepenusi, npudJInKeHusl, OLEHKH

BhInyCKHHUK HAy4IUTCS:

* HCMOJIb30BaTh B XOJI€ pEUICHUs 3a1a4 AJIEMCHTapHbIC IPEACTABIICHHS, CBSI3aHHBIE C IIPHOJIHU-
JKEHHBIMHU 3HAYCHUSMU BEIUYHH.

BBINYCKHUK ITOJIYYUT BO3MOKHOCTD:

* IOHSTh, YTO YHCJIOBBIE JAHHBIC, KOTOPbIE MCIHOJB3YIOTCS IJIs XapaKTePUCTUKU OOBEKTOB OKpY-
KAIOIIET0 MUpA, SBISIOTCS MPEUMYIIECTBEHHO MNPHUOMMKEHHBIMHU, YTO IO 3allMCH MPUOIMKEHHBIX
3HAYEHUH, CoepKaluXcsi B UH(POPMAILIMOHHBIX MCTOUYHUKAX, MOXKHO CYIUTh O MOTPEIIHOCTH MPUOIH-
JKCHHS;

* IOHSATh, YTO MOTPEIIHOCTh Pe3ylbTaTa BBIUUCICHHUN JTOJKHA ObITh COM3MEpHUMa C TOTPEUTHOCTHIO
HCXOIHBIX JIAHHBIX.

AuredpanyecKkue BbIPaKeHH

BbINyCKHUK Hay4uTCS:

* OIIEpUPOBATh MOHATUSMHU «TOXKIECTBO», «TOXKIAECTBEHHOE MpeoOpa3oBaHME», pellaTh 3a/JauH,
cojJiepkalie OyKBeHHbIE JaHHbIE; paboTaTh ¢ (OPMYIaMU;

* BBINIOJIHATh MPE0Opa3oBaHMs BBIPAKEHUH, COJAEPIKALIMX CTEMEHW C LEJbIMH MOKa3aTeNsIMH U
KBaJ[paTHbIE KOPHHU;




* BBITIOJIHATH TOXKJICCTBEHHBbIE MPE0Opa3oBaHUsl PAllMOHAIBHBIX BBIPAKECHUNH HAa OCHOBE MpPaBUI
NEeWCTBUI HAaJlL MHOTOYICHAMH H anreOpanyecKuMu ApoOsmMu;

* BBITIOJIHATH PA3JIOKEHHE MHOTOUJICHOB HA MHOKUTEIIH.
BbINYCKHUK MOTYYUT BO3MOXKHOCTh HAYYHThHCS:
* BBITIOJIHATH MHOTOIIIArOBbIE TPe0Opa30BaHus PAllOHAIBHBIX BRIPAKEHUH, IPUMEHSS IIHUPOKUI HAbOP
Croco00B U PUEMOB;
* IPUMEHSATH TOKJIECTBEHHBIC TIPe0OPa30BaHMsI ISl PELICHUS 3a7a4 U3 Pa3IUIHbIX pa3/IesioB Kypca
(HampuMep, I HaXOXKACHUS HanOOJIbIIIEro/HAaNMEHBIIIETO 3HAYCHUS BBIPAKCHHS).
YpaBHeHust

BhlnycKHUK HAYYUTCSL:

* pemaTth OCHOBHBIE BHJIbI PAllMOHAIBHBIX YPaBHEHHM C OJHOI NMEPEMEHHOM, CUCTEMBbI BYX ypaB-
HEHUH C IByMsI IEpEMEHHBIMY;

* IOHUMaTh YpPAaBHEHHME KaK Ba)KHEUIIYI0O MAaTeMaTHYEeCKyI0 MOJeNb JJs ONMHCAHUS U U3Yy4eHUs
pa3zHoOOpa3HbIX peabHbIX CUTYyallUi, pelIaTh TEKCTOBBIE 3a/1a4K aIreOpandeckuM METOI0M;

* IPUMEHATh TpapUuecKue IMPeACTaBICHUS ISl MCCIEA0BAHUS ypaBHEHUH, HMCCIEJOBaHUS WU pe-
LIEHUS] CUCTEM YpaBHEHHH C IByMsI IEpEMEHHBIMU.

BbInyCKHUK TOJYYUT BO3MOKHOCTb:

* OBJIQJIETh CHEIMAIbHBIMU NpUEMaMHU pElIeHUs YypaBHEHUH M CHCTEM YpaBHEHUM; YBEPEHHO
MPUMEHTh almnapar ypaBHEHHM JUIsl pelleHds pPa3HOOOpa3HbIX 3aJad W3 MaTeMaTHKH, CMEXKHBIX
MPEeIMETOB, MPAKTUKH;

* IPUMEHATh TpaduuecKkue NpPEICTaBICHUS AJs HCCIEAOBAaHUSA ypaBHEHHI, CUCTEM YpaBHEHHI,
coJiepKaliux OyKBeHHbIE KOYPPUIINEHTHI.

HepaBencrTBa

BBINYCKHUK HAYYUTCS:

* IOHUMATh W TPUMEHSATh TEPMHUHOJIOTHIO M CUMBOJIMKY, CBSI3aHHBIC C OTHOIICHHUEM HEPaBCHCTRBA,
CBOWCTBA YMCIIOBBIX HEPABCHCTB;

* peliaTth JMHCHWHBIC HEpPaBEHCTBA C OJIHOM IMEPEeMEHHOHW M HMX CHCTEMBI; peliaTh KBaJpaTHBIC
HEPABCHCTBA C ONMOPO Ha rpadUUeCKHe MPEICTABICHUS;

* IPUMEHSATH aIapaT HEPaABEHCTB JIJIs PEUICHUS 3a/1a4 M3 PA3JIMYHBIX pa3JieOB Kypca.
BBINYCKHUK ITOJAYYUT BO3MOKHOCTh HAYYUTHCS:

* pa3HOOOpa3HBIM MPHEMAM JIOKA3aTEeIbCTBA HEPABCHCTB; YBEPCHHO MTPUMEHSTH arrapaT HePaBeHCTB
JUISL PEIICHUsT Pa3HOOOPA3HBIX MaTeMaTHYECKHUX 33/1a4 1 33/]1a4 U3 CMEXKHBIX MPEIMETOB, IPAKTHKH;

* IPUMEHATh TpapUUecKUe IMPEACTABICHHUS I MCCICIOBAHUS HEPABEHCTB, CHCTEM HEPAaBCHCTB,
coJiepKaiiux OyKBeHHbIE KOPPHUIIUESHTHI.

OcHoBHbIe NOHATHS. YKCc10BbIE QYHKINH

BBINYCKHUK HAYYUTCSL:

* IOHUMATh U KCIIOJIb30BaTh (DYHKIIMOHAIBHBIC TIOHATHS U SI3bIK (TEPMHHBI, CHMBOJIHYECKUE 000-
3HAYCHHS);

* CTPOUTH TpaUKH dJIEMEHTAPHBIX (PYHKIIMIA; UCCIEI0BATh CBOMCTBA YUCIOBBIX (PYHKIIUN HA OCHOBE
W3YYEHUS MMOBEJCHUS UX TPAPUKOB;

* MOHUMAaTh (QYHKIHUIO KaK BaXXKHEHIYI0 MATeMAaTUYECKyH) MOJENb JJsi OMHCAHHUS TPOIECCOB H
SBJICHUN OKPYKAIOIMIETO MHUpPA, MPUMEHSTh (PYHKIMOHAIBHBIN S3bIK IS OMUCAHUS U HUCCIEIOBAaHUS
3aBUCHUMOCTEN MEX Ty GPU3NUECKUMU BETHUNHAMU.

BhINyCKHHUK TOJYYUT BO3MOXKHOCTb HAYYUTHCS:

* IPOBOJIUTH HMCCIIEOBAHUS, CBSI3aHHBIC C M3YyYCHHEM CBOWCTB (PYHKIIHN, B TOM YHUCIE C HCIOJb-
30BaHHEM KOMIIBIOTEpA; HA OCHOBE rpaMKOB M3YYEHHBIX (PYHKIHI CTPOUTH O0jiee CIOXHBIE IpaduKu
(Kyco4HO-3aJaHHBIE, C «BBIKOJIOTHIMIY» TOYKAMH H T. 11.);




* CTIIOJIb30BaTh (DYHKIIMOHAJBHBIC TMPEICTABICHUS W CBOWCTBA (DYHKIMH JUIs pEUICHUS MaTeMa-
TUYECKUX 3aJa4 U3 Pa3Iu4HbIX Pa3zeiioB Kypca.
YucaoBbie MOCAEA0BATEILHOCTH

BBIYCKHUK HAYIUTCS:

* IOHUMATh U UCTIOJIB30BATh SI3bIK MOCJIEI0OBATEILHOCTEHN (TEPMUHBI, CAMBOJIMYECKHAE 0003HAUYCHHS);

* MPUMEHSATH (POPMYJIBI, CBSI3aHHBIC C apU(PMETHUUECKON U TEOMETPHUSCKON IPOTpeccreii, 1 ammapar,
c(hOpMHUPOBAHHBIN MPU U3YUECHUU JAPYTUX Pa3elIoOB Kypca, K PEIICHUIO 33/1a4, B TOM YHCJIE ¢ KOHTEKCTOM
W3 peaybHOM KU3HMU.

BEIIYCKHUK HOIYYIUT BO3MOKHOCTh HAYIUTHCS:

* pemiath KOMOWHHMPOBAHHBIC 33JaYd C MPUMEHEHHEM (OPMYyJ N-ro 4WiCHa U CYMMBI IMEPBBIX N
YICHOB apu(PMETHUECKOM W TeOMETPUYECKON MPOTPECCHH, MPUMEHSST MPU 3TOM amnmnapaTr ypaBHEHUU U
HEPABEHCTB;

* IOHUMATh apUPMETUUYECKYI0O M TEOMETPUUYECKYIO0 MPOTPECCHUI0 KaK (PYHKIIMU HATYpaTbHOTO
apryMeHTa; CBSI3bIBaTh apU(PMETHUECKYI0 MPOTPECCUI0 C JUHEHHBIM POCTOM, T€OMETPUUECKYI0 — C
SKCHOHEHIHAIBHBIM POCTOM.

OnucarejibHas CTATHCTHKA

BhInycKHUK HaY4YHMTCS MCIIOJIB30BaTh MPOCTEHIINE CIOCOOB! MPECTABICHUS U aHaIU3a CTaTUCTHYECKUX
JTAHHBIX.

BhINyCKHUK TOJYYUT BO3MOKHOCTH NMPUOOPECTH MEPBOHAYAIBHBIN OIBIT OpraHU3aluu cOopa NaHHBIX
IIPY IPOBEJEHUH ONpoca OOIIECTBEHHOTO MHEHHS, OCYIIECTBIIATh UX aHAJIU3, IPEJICTABIISATh Pe3yabTaThl
orpoca B BHJIe TaOJIUIbI, AUATPAMMBI.

Cuay4aiinble cOOBITHSI M BEPOSITHOCTD

BEINYyCKHUK HaYIHATCS HaxXoJUuTb OTHOCUTCIBbHYIO YaCTOTY U BEPOATHOCTDH cnyqaﬁHoro COOBITHS.

BhINYCKHUK MOJYYUT BO3MOXHOCTH MPHOOPECTH OMBIT MPOBEACHUS CIIy4alHbIX SKCIIEPUMEHTOB, B TOM
YHClIe C TOMOIIbIO KOMITBIOTEPHOTO MOJEIUPOBAHUS, HHTEPIIPETALIMH UX PE3YIbTAaTOB.

KomOunaTopuka

BBINYCKHMK HAy4YuTCs pemiaTh KOMOHMHATOPHBIC 3a/Jadd Ha HAXOXKIACHHE 4YHCIa OOBEKTOB WIIH
KOMOMHAIIHIA.

BBINYCKHHMK TOJYYUT BO3MOXKHOCTH HAYYHUTHCS HEKOTOPBIM CIEIUAIBHBIM HPHEMaM  pEIICHUS
KOMOHMHATOPHBIX 3a/1a4.

Harasanasi reomerpus

BbIlycKHUK HaydUTCS:

* pacrio3HaBaTh Ha YEpPTEkKaxX, PUCYHKAX, MOJCISIX U B OKPYKAIOIIEM MHUpE IJIOCKHE U MPOCTpaH-
CTBEHHBIC [COMETPUIECKUE (DUTYPHI;

* BBIYUCIIATH 00bEM MIPSIMOYTOJILHOTO MapajlIe/euIe 1a.
BBINYCKHUK MOJTYYUT BO3MOXKHOCTD:

* HAYYUTHCSA BBIYUCIATH OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (DUTYP, COCTABJICHHBIX W3
MPSIMOYTOJIBHBIX TTAPAIIJICIICITHITCIIOB;

* pacro3HaBaTh pa3BEPTKH KyOa, MPSMOYTOJBHOTO MapaulesenuIieia, NPaBUIbHON MHpPaMUJIBI,
[WIMHPA ¥ KOHYCA;

* CTPOUTH Pa3BEPTKHU KyOa U MPSIMOYTOJIBHOTO MapalIeICIIUIICa;

* OTIPE/ICTIATh O JIMHEHHBIM pa3MepaM pa3BEPTKH (DUTYpHI JTMHEHHBIC pa3Mepbl camoil (GUTYphI U
Ha000pOT;

* YIIIYOUTh ¥ Pa3BUTh MPEJICTABJICHUS O MPOCTPAHCTBEHHBIX TEOMETPUIECKUX (DUTYpax;

* HAYYUTHCS IPUMEHSTH MMOHITHE Pa3BEPTKH IS BBIMIOJHEHUS MPAKTHUYSCKUX PACUETOB.




I'eomeTrpuueckue purypsi

BbInyCKHHMK Hay4uTcs:

* [10J1b30BATHCS SI3bIKOM T€OMETPUH JUIsl ONMCAHUS IIPEIMETOB OKPYKAIOLEr0 MUPA U UX B3aHMHOTO
PacroJIOKEHuUs;

* pacrio3HaBaTh W W300pakaThb Ha YEPTEkKaxX W PUCYHKAX TreoOMeTpHuYecKhe (PUrypsl U UX KOHOH-
rypauuy;

* HAXO/IUTh 3HAYCHHS JIJTHH JIMHEHHBIX JIEMEHTOB (PUTYp U UX OTHOLICHHS, IPATyCHYIO MEPY yIIIOB
or 0° no 180°, mpumeHss ompeAeTeHUs, CBOWCTBA M MPU3HAKH (PUTYp M HMX DJIEMEHTOB, OTHOIICHUS
¢buryp (paBeHCTBO, 1M0100ME, CHMMETPUH, TOBOPOT, MapaJUICIbHBIA MEPEHOC);

* OIIEPUPOBATh C HAYAJbHBIMU MOHATUSIMU TPUTOHOMETPHUH U BBIIOJHATH 3JIE€MEHTApHbIE ONEepaluu
HaJ QYHKUIUSMHU YIJIOB;

* pemarth 3aa4y Ha J0Ka3aTeIbCTBO, OMUPAsICh HA U3yYEHHbIE CBOMCTBA PUTYp U OTHOIICHUN
MEXAY HUMH U IPUMEHSIS] U3y4eHHbIE METO/Ibl JOKa3aTeNIbCTB;

* pemaTh HeCJIOKHbIE 3314 Ha MIOCTPOCHHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI TIOCTPOEHHUSI C
MTOMOIIBIO IUPKYIISL U IMHEHKU;

* pemarh nNpocTeiiine IIaHuMEeTPUYECKUe 3aJaul B IPOCTPAHCTBE.
BhInyCKHUK TOJYYUT BO3MOYKHOCTD!

* OBJIJIETh METOJAMH PEILLIEHUS 3a/1a4 Ha BBIUMCIIEHUS U JJOKA3aTeIbCTBA: METOJOM OT MPOTHUBHOTO,
METO/I0M MOJ00HS, METOI0M Ilepebopa BapUaHTOB U METOI0M T€OMETPUUYECKUX MECT TOYEK;

* IPUOOPECTH OMBIT NPUMEHEHUs auredpanvyeckoro M TPUTOHOMETPUYECKOro ammapara W ujaen
JBUKEHUSI IPU PELIEHUH T€OMETPUUYECKUX 3a/1a4;

* OBJIAJIETh TPAJAULIMOHHON CXEMOW pEIIeHUs 3a/1a4 Ha IOCTPOEHUE C MTOMOIIBIO NUPKYJISA U TUHEHUKHU:
aHaJIN3, IOCTPOEHUE, JOKA3ATEIbCTBO U UCCIIEI0BAHUE;

* HAy4UThCS peIIaTh 3a/a4d Ha MOCTPOEHUE METOJOM IeOMETPUYECKOr0 MecTa TOYEK M METOJIOM
Mog00us;

* IPUOOPECTHU OMBIT UCCIIEOBAHUS CBOWCTB IIAHUMETPUUECKUX (PUTYp ¢ TOMOIIbIO KOMIIBIOTEPHBIX
porpamm;

* IPUOOPECTU OMBIT BHINOJIHEHUS NPOEKTOB IO TeMaM «[‘eomerpuueckue npeoOpazoBaHMs Ha
miockocTu», «Iloctpoenne oTpe3koB Mo popmyie».

H3mepenne reoMeTpu4ecKUX BeJTUYHH

BeinyckHUK HayduTes:

* UCIIOJIL30BATh CBOMCTBA M3MEPEHUS JUIMH, IUIOMIAJICH U YIJIOB IIPH PEIICHUH 3a/1ad Ha HaXOXKICHUE
JUTMHBI OTpe3Ka, JJIHMHBI OKPYKHOCTH, JUIMHBI IyT'H OKPYKHOCTH, IPaJyCHOMH MEpHI YIia;

* BEIYHCIIATD TUIOLIAIN TPEYTrOJIBHUKOB, MPSIMOYTOJBHUKOB, MapajluIeIorpaMMOB, TpaIleluid, KPyroB
U CEKTOPOB;

* BEIYUCIIATD JUTMHY OKPYXKHOCTH, JUIMHY IyT'H OKPYXHOCTH;

* BEIYHUCIIATD [UIMHBI JIMHEWHBIX 3JIEMEHTOB (UTYP M HMX YIJIbI, UCTOJB3YS (OPMYJBI JUTMHBI OK-
PY)KHOCTH Y JUTHHBI AYTH OKPYKHOCTH, (OPMYIIBI IJI0aneH Gpuryp;

* pemaTh 3a/1a4M Ha J0Ka3aTeJIbCTBO C UCMOJIb30BaHUEM (POPMYI JIUHBI OKPYXHOCTH U JUTUHBI AyTH
OKpYXHOCTH, (popMyi miomaaeit puryp;

* pemaTh NPAaKTUYECKUE 3a/1a4l, CBSI3aHHbBIE C HAX0XKJIEHMEM MeOMEeTPUYECKUX BEIHUUH (UCIOJIb3Ys
IIPU HEOOXOIMMOCTH CIIPABOYHUKH U TEXHUYECKHUE CPEJCTBA).
BbINYCKHUK MOIYYUT BO3MOXKHOCTh HAYUUThCS:

* BBIYMCIIATD IUIOMIATU (PUTYp, COCTABIEHHBIX M3 JBYX WJIH 0OoJiee MPSIMOYrOJIbHUKOB, Mapajieno-
I'PaMMOB, TPEYrOJIbHUKOB, KPYTa U CEKTOPA;

* BBIYMCIIATh IUIOLIAJM MHOTOYTOJIbHUKOB, HCIIOJIb3YSl OTHOIIEHUS PAaBHOBEIMKOCTH U PaBHOCOC-
TaBJIEHHOCTH;

* IPUMEHSATh aNreOpanyuecKuil U TPUTOHOMETPUUYECKUN ammapar W UAeH JBIKEHHS NP pelIeHUH
3aJ]a4 Ha BBIYMCIICHHUE MJIOMIA e MHOTOYTOJIbHUKOB.
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Koopaunartsi

BBINTYCKHHUK HAYIUTCS:

* BBIYMCIIATh JUIMHY OTpE3Ka IO KOOPAMHATAM €ro KOHIIOB; BBIYMCIATH KOOPAUHATBHI CEPEAUHBI
OTpE3Ka;

* UCIIOJIb30BaTh KOOPAUHATHBIA METOJI JIJIsl U3YYEHHSI CBOMCTB MPSAMBIX U OKPYKHOCTEM.
BEITYCKHUK ITOJIYIUT BO3MOKHOCTD.

* OBJIQJETh KOOPAMHATHBIM METOJIOM PELICHUS 3a/1a4 Ha BBIYMCIIEHUS U I0KA3aTEIIbCTBA;

* MPUOOPECTH ONBIT KCIIOJIH30BAHMS KOMITBIOTEPHBIX MPOTrpaMM I aHajiu3a YacTHBIX CIIydacB
B3aMMHOTO PACIIOJIOKEHU OKPYKHOCTEW U MPSIMBIX;

* MPUOOPECTU OTBIT BHITIOJTHEHHS] MPOEKTOB Ha Temy «lIpuMeHeHune KOOpJIWHATHOTO METOJa IpH
PELIECHNH 33/1a4 Ha BBIYUCIICHUS U JOKA3aTEIbCTBAY.

BekTopbl

BeInyCKHUK Hay4uTes:

* OIIEpUpPOBaTh C BEKTOpPAMHU: HAXOJWUTh CYMMY M PAa3HOCTb ABYX BEKTOPOB, 33JJaHHBIX I'€OMETpU-
YECKH, HaXOIUTh BEKTOP, PAaBHBIN MPOU3BEACHUIO 33JAaHHOIO BEKTOPA HA YUCJIO;

* HAXOJWTh JJI1 BEKTOPOB, 3aJaHHBIX KOOPJAWHATAMM: JUIMHY BEKTOpAa, KOOPIWHATBI CYMMBI H
pa3HOCTH JABYX M 0ojiee BEKTOPOB, KOOPAMHATHI MPOU3BEIEHHUS BEKTOpa Ha YHCIO, MPUMEHSS MpH
HEO0OXO0IMMOCTH COYETATENIbHBIN, TEPEMECTUTENbHBIN U pacIpeeIUTENbHBINA 3aKOHBI;

* BBIYHCIATh CKAIPHOE MPOU3BEACHUE BEKTOPOB, HAXOJIWUTh YIrOJ MEXAY BEKTOPAMH, YCTaHaBJIU-
BaTh MEPIECHIUKYIAPHOCTD MPSMBIX.

BhINyCKHMK IOJIYYUT BO3MOKHOCT!

* OBJIQJICTh BEKTOPHBIM METOJIOM Ul PEIICHUS 3a/a4 Ha BBIYMCIICHUS U JOKA3aTENbCTBA;

* IPUOOPECTU OMBIT BBHINOJHEHUS MPOEKTOB HAa TEMY «IIPUMEHEHUE BEKTOPHOIO METoJa IpHu pe-
LICHUM 3a/1a4 HA BBIYUCIICHUS U JOKA3aTEIbCTBAY.

Conep:xaHue 0CHOBHOIO 00111ero 00pa30BaHUsA M0 y4eOHOMY MpeaMeTy

APUDOMETHUKA (250+30=280 u)
HartypaabHble uncJa.

Harypaneubiit psaa. Jecatuunas cuctema cuucieHus. ApudmeTnyeckue NEHCTBUS C HATypalIbHBIMU
yrcnamu. CBoicTBa apu(MeTHIecKuX AeCTBHIA.

CreneHb ¢ HaTypalIbHBIM MTOKA3aTEIEM.

UucnoBble BBIPAKEHUS, 3HAUCHHUE YMCIOBOTO BbIpakeHUs. [lopsnok JeicTBHIl B YMCIOBBIX BbIpaxe-
HUSIX, UCII0JIb30BaHNUE CKOOOK. PelieHre TeKCTOBBIX 3a1a4 apu(pMeTHuecKUMHU Crioco0amu.

Henutenu u kpatHsle. CBONCTBa U MpU3HAKU AenuMocTH. [IpocTeie u coctaBHbIe uncna. Pasnoxenue
HATypaJIbHOTO YKCIIa Ha MIPOCThIe MHOKUTENH. [leneHue ¢ OCTaTKOM.
Jpoon.

OObikHOBeHHBIE IpoOu. OCHOBHOE CBOMCTBO npoOu. CpaBHeHHE OOBIKHOBEHHBIX ApoOeil. Apudme-
TUYECKHUE NEHCTBUS ¢ OOBIKHOBEHHBIMU Jpo0OsaMu. HaxoskieHue 4acTH OT IEJIOTO U LIEJIOT0 M0 €r0 YacTH.

Hecstuunbie npodu. CpaBHEHHE AECATUYHBIX OpoOeil. Apupmernyeckue ACUCTBHS C JAECATUYHBIMU
npoosimu. [IpencraBienue aecATUYHON IpOOM B BUAE OOBIKHOBEHHOW NIpOOHM M OOBIKHOBEHHOW B BUJIE
JNECATUYHOM.

[IporieHThI; HaXOKJIEHUE MPOLEHTOB OT BEIMYMHBI U BEIUYHMHBI MO €€ mporeHTam. OTHOIICHUE;
BBIPKEHUE OTHOIIEHUS B MPOIeHTax. [Ipomopiust; 0CHOBHOE CBOMCTBO MPOIOPIIUH.

Pemenne TekcTOBBIX 337124 apuPMETUUECKUMHU CIIOCOOAMH.
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PaunuonanbHbIe YnciIa.

[lonoxurenpHble U OTPULATEIBHBIE YMCIIA, MOAYJIb YHCiIa. MHOXKECTBO LENbIX 4UCel. MHOXECTBO
paLMOHAIBHBIX YHUCEN;, pPAlMOHAJIBHOE YHUCIO KaK OTHOIIEHHEe M/N, Tae m — Uelnoe 4Hucio, n —
HaTypaibHOE uuciio. CpaBHEHHE pAIlMOHANBHBIX Yhcel. Apu(MeTHUeCKUe NeHCTBHS C pallOHATBHBIMU
yrciaamu. CBoiicTBa apupmeTnyecknx aeicTBrid. CTENEeHb C IebIM T0Ka3aTeIeM.

JeiicTBUTEIbHBIE YHCJIA.
KBagpartsslii kopeHs u3 uncna. KopeHb TpeTbeli CTeneHu.

TonsTHE 00 MPPALHOHANEHOM YHCHe. VppalioHaIbHOCTD YHCIa V2 M HECOM3MEPHMOCTh CTOPOHbI U
JMaroHanu kajapara. JlecsiTuunble NpUOIMKEHNS UpPAllMOHAIbHBIX YUCEIL.

MHOXeCTBO JEHCTBUTEIBHBIX YHCEN; MPEACTABICHUE JIEHCTBUTEIBHBIX YHCET B BUAE OCCKOHEUHBIX
JecSITUYHBIX 1poOeii. CpaBHEHUE IEHCTBUTENIBHBIX YHCEN.

Koopnunataas mpsimas. M3o0pakeHue uuncen TOYKaMU KOOPAMHATHOM mpsiMoil. YumcioBble mpome-
AKYTKH.
N3mepenus, npudIn:KeHnsl, OLeHKH.

Pa3mepsr 00BEKTOB OKpyXkaroiero Mupa (OT AJIEMEHTApHBIX 4YacTull 10 BceneHHol), MIMTETbHOCTh
MIPOLIECCOB B OKpY»KarollieM mupe. Boinenenue muoxurens crernenu 10 B 3anmucH yucna.

[TpuOnmkeHHoe 3HAaYeHHE BEJIMYMHBI, TOYHOCTh NMpHOMkeHus. OKpyrieHue HaTypajbHBIX YHMCENl U
necsITUYHBIX ApoOelt. [Ipukuaka u olleHKa pe3yabTaToB BHIYUCICHHM.

AJITEBPA (200+35=235 y)
AJiredpanyecKue BbIpasKeHUsl.

BykBeHHbIe BbIpaxeHHs (BbIpaXXKeHUsI C IepeMeHHbIMH ). UncnoBoe 3HaueHne OyKBEHHOTO BBIPAKECHHUSI.
JomyctuMble 3HaueHUs nepeMeHHbIX. [loacTanoBka
BBIpAKEHUI BMeCTO TiepeMeHHBIX. [IpeoOpazoBanne OYKBEHHBIX BBIpR)KCHHH Ha OCHOBE CBOWCTB
apupMeTHYECKUX AeUCTBUN. PaBeHCTBO OyKBEHHBIX BhIpaKEHHM. T0XIECTBO.

Crenenp C HaTypaJbHBIM IOKa3aTeiaeM U ee cBoMcTBa. OgHOWIEHbI M MHOrowieHsl. CTeneHb
MHorousieHa. Cio)xeHue, BBIYUTAHUE, YMHOKEHUE MHOTOYJIEHOB. POPMYIIbl COKPAILIEHHOTO YMHOKEHUS:
KBaJpaT CyYMMbI M KBajpaT paszHocTd. Dopmyna pasHocTH KkBaapaToB. [IpeoOpazoBanue 1e10r0
BBIPA)XEHUSI B MHOTOYJIEH. Pa3yio)keHMe MHOTOWIEHOB Ha MHOXUTEIU. MHOrO4IeHbl C OJHOW MEepEeMEH-
Hol. Kopenbs MHOrowieHa. KBajgpaTHblil TpexuiieH; pa3jaokKeHUue KBaJIpaTHOTO TPEXWICHA Ha MHOKUTENH.

AnreOpanveckas npoOb. OCHOBHOE CBOWCTBO anreOpandeckoil mpobu. CrokeHue, BBIYUTAHUE,
YMHOKEHUE, JIelieHne ainredpandeckux qpoodeit. CTeneHs ¢ 1ebIM 0Ka3aTeIeM U ee CBOMCTBaA.

PanmonanpHblie BoIpaskeHUs U UX Ipeodpa3zoBanus. JJoka3aTenbCTBO TOXK/IECTB.

Kanparusie kopHu. CBoMCTBa apu(pMETHUECKUX KBAJIPATHBIX KOpHEH U MX MPUMEHEHHUE K mpeodpa-
30BaHUIO YUCIIOBBIX BBIPAKEHUU U BBIYMCIICHUSIM.

YpaBHenus.

VYpaBHeHue ¢ onHON nepemeHHOM. KopeHb ypaBHeHus. CBONCTBAa YMCIOBBIX PaBEHCTB. PaBHOCHIIb-
HOCTb YPaBHEHUU.

Jluneitnoe ypaBHenue. KBagpatHoe ypaBHeHue: ¢opmyrna KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema
Buera. Peuienne ypaBHeHMH, CBOAAIIMXCS K JIMHEWHBIM U KBaJpaTHBIM. [IpuMepsl penieHust ypaBHEHUM
TpeThel 1 4yeTBepToil creneHu. Pemenne ApoOHO-paliioHaIbHBIX YPaBHEHUH.

VYpaBHeHUE C IByMs IEpEMEHHbIMU. JIMHENHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMU, IPUMEPBI PELICHUS
YpaBHEHUH B LEJIBbIX YHCIIAX.

Cucrema ypaBHEHUH C JByMsiI nepeMeHHbIMH. PaBHOcHIBHOCTH cucteM. CHUCTeMbl ABYX JIMHEWHBIX
YpaBHEHUH C JBYMs MEPEMEHHBIMU; pEUIEHUE MOACTAHOBKOW U cliokeHueM. [IpuMepsl pemieHus: cucrem
HEJIMHENUHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

Pemienne TekCTOBBIX 337124 ANTreOPanIeCKUM CIIOCOOOM.

JlekapToBbl KOOpAWMHATBI Ha IJIOCKOCTH. ['paduyeckas uWHTepmpeTanus ypaBHEHHS C JABYMs
MepeMeHHbIMU. ['paduik TMHEHHOTO ypaBHEHUS C IBYMs NIEPEMEHHBIMU; YITIOBOM KOYPPHUIIEHT MPSMOiA;
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yCIOBHE MAapaUICIbBHOCTH NPAMBIX. ['paduku NpoCTEHIIMX HENIWHEHHBIX ypaBHEHHH: mapaboina,
runep0oIia, OKPY>KHOCTb. [ paduueckast HHTEpIIpETalMst CUCTEM YPaBHEHUH C IByMsI IEPEMEHHBIMH.
HepageHncraa.

Yucnosble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM nlepeMeHHON. PaBHOCMIIBHOCTD Hepa-
BEeHCTB. JIuHelHbIe HepaBEeHCTBA ¢ OAHOU nepeMeHHoi. KBanpaTueie HepaBeHCTBA. CHCTEMBI HEPABEHCTB
C OJIHOM IIEPEMEHHOM.

®YHKIHUU (65+15=80 u)
OcHOBHbIE IOHATHS.

3aBucumMocTH MeXay BenuunHamu. llonsatue ¢yHkimun. OOMacTe OnpeneneHus U MHOXKECTBO
3HayeHnd QyHkouu. CrocoObl 3amanus Qyakuuu. [papux  ynkmum. CpoiictBa ¢(yHKUMH, #X
oToOpakeHue Ha rpaduke. [I[puMepsl rpaduKOB 3aBUCUMOCTEH, OTPAXKAIOIIUX PeabHbBIE TTPOIIECCHI.
Yucisobie pyHKIHH.

OyHKUMH, ONUCHIBAIOIINE NPSMYI0 M OOpaTHYIO MPONOPLUOHAIBbHBIE 3aBUCUMOCTH, UX Tpaduku u
cBoiicTBa. JIunelinas QyHkuus, ee rpaduk u cBoiicrBa. KBagpatuunas QyHkuus, ee rpa¢uk U CBOMCTBA.
CrenenHele (QyHKIMM C HaTypaJbHBIMU MOKa3arensiMu 2 u 3, ux rpaguku u cpoiictBa. ['paduxu
byakun y =1 x|
YucJioBbIE M0CJIE10BATEIbHOCTH.

[TonsiTHE YMCIIOBOI MOCIEIOBATENBHOCTH. 3a/laHNe MOCIEA0BATEILHOCTH PEKYPPEHTHON (GopMysoil u
dhopmyIoit JI-TO UseHa.

Apudmernueckass u TeomeTpuyeckas mnporpeccur. DopMynbl J-TO wWieHa apuMeThuyecko u
TEOMETPUUECKOM MPOTPECCUi, CYMMBI TEPBBIX 7 WIEHOB. M300pakeHHE YIeHOB apuPMETHUECKONH U
r€OMETPUYECKON MPOrpeccuil TOYKaMU KOOPAMHATHOW IUIOCKOCTH. JIMHEHHBIM M SKCHOHEHIHAIbHBIN
pocT. COKHbIE IPOLEHTHI.

BEPOSITHOCTb U CTATUCTHUKA (50+5=55 v)
OnucarejibHAas CTATHCTHKA.

[IpencraBnenne maHHBIX B BHjae TaOmuil, auarpamm, rpadukoB. CrydaiiHas W3MeHYHBOCTh. (Cra-
TUCTUYECKHE XapaKTepUCTHKU Habopa IaHHBIX: cpelHee apudMeTuyeckoe, MeauaHa, HauOojbllee U
HauMeHblIIee 3HaueHus, pa3max. [Ipencrasienne o BHIOOPOYHOM HCCIIEI0OBAaHUU.

Cuay4aiinble cOOBITHSI M BEPOSITHOCTb.

[ToHsiTHE O CIIy9aifHOM OIIBITE M CIIy9aliHOM COOBITHH. YacToTa ciaydaitHOTo coObITHs. CTaTUCTUYECKUI
MOAXO0Jl K TOHSATHUIO BEPOSITHOCTU. BeposSTHOCTH MpPOTHBOIOJIOKHBIX COOBITUH. JlOCTOBEpHBIE U He-
BO3MOXHbBIE COOBITHS. PaBHOBO3MOKHOCTH coObITHIi. Kitaccuueckoe onpeaeneHue BEpOSTHOCTH.
KomOunaTopuka.

Pemennie koMOMHATOpHBIX 3amady nepedopoM BapuaHTOB. KomMOMHATOpHOE MNPAaBUIO YMHOMXKECHHS.
[lepecranoBku U (hakTopuar.

TEOMETPUS (255+35=290 u)

Harasaaasi reomerpus

Harnsagueie npencraBienust o ¢urypax Ha MIOCKOCTH: MpsAMas, OTPE3OK, JIyd, Yroj, JIOMaHas, MHO-
TOYrOJIbHUK, OKPYXHOCTb, KpYT. UeTbIpeXyrojabHUK, HPSIMOYTOJbHHUK, KBajapar. TpeyrojbHHUK, BHJIbI
TpeyrolpHUKOB. [IpaBuibHBIE MHOTOYroidbHUKU. M300paxeHue reomeTrpuyeckux ¢uryp. Bzaumnoe
PACIIOJIOKEHUE IBYX NPSAMBIX, ABYX OKPYKHOCTEU, MPSIMON U OKPYKHOCTH.

JnuHa otpeska, somaHou. Ilepumerp MHoroyroneHuka. EnuHuubl usmepenus minMHbL M3mepenue
JUIMHBI OTPE3Ka, IOCTPOCHUE OTPE3Ka 3aJaHHOM JIIMHBI.

Buper yrios. I'pagycHas mepa yria. Mi3mepeHne u HoCTpOEeHHE YIJIOB ¢ TOMOIIBIO TPAHCIIOPTUPA.

[TonsTre mmomany GUTYphl; eIUHUIBI U3MepeHus Tuiomaau. [Inomans npsaMoyroibHUKa U TUIOMIAlb
kBazpara. [IpubmmkenHoe u3Mepenue miomiaaei Gpuryp Ha kinetdaroit Oymare. PaBHoBenukue Gurypsl.

Harnsgaeie npenctaBieHus 0 IPOCTPAHCTBEHHBIX GUTypax: KyO, mapajuieNenune, npu3Ma, nupaMuia,
map, cdepa, KOHyC, muIuHAp. M300pakeHue mpocTpaHCTBeHHBIX ¢(uryp. I[Ipumepsl cedeHui.
MHuororpansuku. [IpaBuibHbIE MHOTOTpaHHUKHU. [IpuMepbl pa3BepTOK MHOTOTPAHHUKOB, LIWJIMHAPA U
KOHYyCA.

[TonsTre o6beMa; eauHUIIBI 00beMa. OOBbEM MPSMOYTOIBHOTO Napasuieenueaa, Kyoa.
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[lonatue o paBenctBe ¢uryp. LleHTpanbHas, oceBas M 3epKajbHas CUMMeTpHH. M300paxkenue
CUMMETPHYHBIX (QUTYD.

I'eomeTrpuueckue purypsl.

[Ipsimble u yrael. Touka, npsMas, IocKocTb. OTpe3ok, Jiyd. Yros. Buasl yrios. Beprukaibsble u
CMEKHbIE YIibl. buccekrpuca yria.

[TapannensHble U nepecekarouuecs npsimble. IleprnenaukynspHele npsmMble. Teopembl 0 mapauienb-
HOCTM U MEpPHEHAUKYISIPHOCTH MpsMbIX. llepneHaukynsp M HakioHHas K mnpsmoil. CepenuHHbIN
MEPIEHIUKYIISAP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBoilcTBa OMCCEKTPUCHI yIila M CEPEIMHHOTO MEPHEHAUKYISIpa K
OTpE3KY.

TpeyronbHuk. Bpeicota, Mmeauana, OuccekTpuca, cpeiHssl JIMHUS TpeyrojibHUKa. PaBHOOeapeHHbIE U
PaBHOCTOPOHHHUE TPEYroJIbHUKHU; CBOMCTBAa M MPU3HAKU PAaBHOOEIPEHHOro TpeyroibHHUKa. [IpusHaku
paBeHCTBa TpeyroibHUKOB. HepaBeHcTBO TpeyrosibHHKa. COOTHOLIEHUS MEXKJYy CTOPOHAMHU U yriamMu
TpeyrojapHuka. CymMMa yrioB TpeyrojbHuka. Buemnue yrisl Tpeyronsauka. Teopema daneca. Ilogodue
TpeyroiapHuKoB. [IpusHaku nomobus tpeyronpHuUkoB. Teopema Iludaropa. Cunyc, KOCUHYC, TaHTEHC,
KOTaHT'€HC OCTPOro Yria MpsIMOYTrOJbHOTO TpeyroyibHuKa U yrioB oT 0 1o 180°; mpuBeneHue K ocTpoMy
yriay. Pemenue npsMoyroyibHbIX TPeyrojbHUKOB. OCHOBHOE TPUTOHOMETpUUYECKOE TOXkAecTBO. Dopmy-
Jbl, CBSI3BIBAIOIIME CHUHYC, KOCHHYC, TAaHIEHC, KOTAHIM€HC OJHOrO U TOoro e yria. Pemenue
TPEYroJbHUKOB: TEOpEMa KOCUHYCOB M TeOpeMa CUHYCOB. 3aMedaTeIbHble TOUKU TPEYTrOIbHHKA.

YerbipexyronapHuk. [lapannenorpamm, ero cBoiicta u npusHaku. [IpsMoyroasHuK, KBaapaT, poMO, ux
CBOMCTBa U Mpu3Haku. Tpamnenus, cpeaHsist TUHUS Tpaneuu.

MHuoroyronpHuK. Bpimykieie MHOroyronbHUkH. CyMMa YIJoB  BBIIYKJIOTO MHOTOYIOJIBHUKA.
[IpaBubHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb U Kpyr. Jyra, xopna. Cektop, cermeHT. LleHTpanbHblid yroj, BIMCAaHHBIA YroJl; BEJIMYMHA
BIIMCAHHOTO yria. B3anmHoe pacnosoxeHue npsaMoi U OKpy>KHOCTH, ABYX OKpykHocTel. KacaTenbHas u
CeKyllasi K OKDYKHOCTH, UX CBOMCTBAa. BnmcaHHble M ONMCAHHBIE MHOTOYrOJbHHUKH. OKpYXKHOCTB,
BIIMCAHHAs B TPEYTOJIbHUK, U OKPYKHOCTb, OITUCAHHAsI OKOJIO TPEYroJIbHUKA. BriMcaHHble ¥ ONMCAHHBIE
OKPY’KHOCTH IIPaBHJILHOTO MHOTOYTI'OJIBHUKA.

I'eomerpuueckue npeoOpazoBanus. [lonstre o paBeHctBe ¢uryp. [loHsTHE O ABMXKEHUHU: OceBas U
LIEHTpaJIbHAsi CUMMETPUH, apajIesIbHbIN epeHoc, noBopoT. [TonsTue o nogoouu Gpuryp 1 roMoTeTUH.

ITocTpoeHus ¢ MOMOIIBIO UMPKYJIA U JUHEHMKU. OCHOBHBIEC 3aJa4d HA IIOCTPOCHHUE: NEICHHE OTPE3Ka
[IOII0JIaM; TOCTPOEHHUE YIJIa, PABHOIO JaHHOMY; IIOCTPOEHHE TpPEYrOJIbHMKA II0 TPEM CTOpOHAaM;
IIOCTPOEHHE MEPHEHIUKYIIApa K MPSIMOM; NOCTPOEHHE OMCCEKTPUCHI YIila; AEJICHNEe OTPe3Ka Ha /1 PaBHbIX
yacTeil.

Pemenune 3amau Ha BBIYMCIEHHE, JOKA3aTEILCTBO U IIOCTPOECHHE C HCIOJB30BAHHUEM CBOMCTB
W3YYEHHBIX QuUryp.

H3mepenne reoMeTpu4eCKUX BeJIHYHH.

JlinHa otpeska. PaccTossHME OT TOUKM 10 NpsAMON. PaccTosiHre Mexay apajljiesibHbIMU IPSIMBIMH.

IlepumeTp MHOTOYTOJIbHUKA.

JUIMHA OKPYKHOCTH, YUCJIO JI; JUINHA AYTH OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBME MEXAY BEIMUMHOW LEHTPAJIBHOIO YIila W JUIMHOM Iyru
OKPYKHOCTH.

[lonartue mnomaaum 1iockux ¢uryp. PaBHOcocTaBieHHble W paBHOBenukue ¢urypsl. Ilnomans
npsMoyrosbHuKa. [Tnomany napaienorpamma, TpeyrojbHUKA U Tpanenuu. [1nomane MHOTO yroiapHMKa.
[Tnomans kpyra u miomazab cekropa. CooTHOIIEHHE MEX Ty TUIOIASIMU OJOOHBIX (QUTYD.

Pemienue 3a1a4 Ha BBIYMCIICHHUE U JIOKA3aTEIbCTBO C UCHOIb30BAaHUEM M3YyYEHHBIX (POPMYIL.
Koopannarsi.

VYpasuenue npsmoil. Koopannatel cepeaunsl otpeska. dopmyrna paccTosIHUS MeXAy ABYMs TOYKaMU
IJIOCKOCTHU. Y paBHEHUE OKPYKHOCTH.

BekTopsl.
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Jmua (Momaynb) BekTopa. PaBeHcTBO BekTopoB. KosmmHeapubie BekTOpbl. KoopauwHaTel BekTOpa.
YMHOKEHHE BEKTOpa Ha YHCJIO, CyMMa BEKTOPOB, PA3JIOKEHUE BEKTOpa IO JABYM HEKOJUITMHEAPHBIM
BekTopaM. CKaJIIpHOE MPOU3BEICHIE BEKTOPOB.

JIOTUKA U MHOKECTBA (10 u)
TeopeTl/IRO-MHO)KeCTBeHHLIe IMOHATHUA.

MHOX€eCTBO, JIEMEHT MHOJKECTBA. 3aJaHME€ MHOKECTB IEPEUUCIICHUEM 3JIEMEHTOB, XapaKTepPUCTH-
4yecKkuM CBoicTBOM. CTaHgapTHble 00O3HAUEHUs 4YMCIOBBIX MHOXeCTB. llycToe MHOXECTBO U ero
obo3nauenwue. [logmuoxxectBo. OObeTMHEHNE U TTEpeceYeHUEe MHOKECTB.

Wnroctpaniyisi OTHOLIEHUN MEXy MHOKECTBaMU C IIOMOILbIO Juarpamm Jitnepa — BenHa.
DJIeMeHTBhI JIOTHKH.

Ompenenenue. AKCHOMBI U Teopembl. Jloka3zaTrenbcTBO. JloKa3aTenbCTBO OT MPOTHUBHOrO. Teopema,
oOpartHast naHHO!. [TpuMep u KoHTpHIpUMED.

[TonsiTHe O PaBHOCUIIBHOCTH, CJIEJOBaHHUH, YIIOTPEOIEHHE JIOTUUECKUX CBSA30K, €CJIU TO B TOM U TOJIBKO
B TOM Clly4ae, JIOTUYECKUE CBSI3KH U, WIIN.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUHN

Uctopust ¢dopMupoBaHus TMOHSTHUS 4YHCIA: HaTypajbHble 4YKCIa, APOOU, HEIOCTATOYHOCTh PaIHo-
HaJbHBIX YUCEII JUI FTEOMETPUUYECKUX U3MEPEHH, nppanuoHaibHble yncia. CTapiHHbIE CHCTEMBI 3aHCH
yucen. J[pobu B BaBunone, Erunte, Pume. OTkpbiTHE NecaTHUHBIX qpoOeil. CTapuHHBIE CUCTEMBI MEp.
Hecsituunbple apobu U MeTpuueckas cuctema Mmep. [losiBieHue oTpumarenbHbix uucen U Hyms. JL
Maruuikuii. JI. Ditnep.

3apoxaeHue anreOpel B Henpax apudmetuku. An-Xopesmu. Poxnaenune OykBeHHOW CUMBOIHMKH. [I.
®epma, ®@. Buer, P. Jlexkapt. Mcropus Bompoca o HaxoxkaeHUH (opmyn KopHel anreOpanmdecKux
ypaBHEHHUH, HEPA3pEIIUMOCTh B pajMiKajiax ypaBHEHHUH cteneHu, Oosbiied deteipex. H. Taprambs, Jx.
Kapnano, H. X. AGens, 3. ['anya.

N300perenne meTona KOOPAMHAT, MO3BOJISIOLIETO MEPEBOJAUTH N€OMETPUUYECKHE OOBEKTHI Ha SI3BIK
anreopsl. P. Jlexapt u [1. depma. [Ipumeps! pa3audHbIX CHCTEM KOOPIMHAT Ha TUIOCKOCTH.

3amaua Jleonapao Iuzanckoro (®PuboHauum) o kposmkax, ynciaa duboHayun. 3agada o MIaxMaTHOU
JOCKE.

Hctoku Teopuu BepoOATHOCTEH: cTpaxoBoe naeno, azapTHbie urpel. II. depma m b. Ilackanb. .
bepnymnu. A. H. Konmoropos.

Ot 3emueMepust k reometpur. [Iudarop u ero mxona. @anec. Apxumen. [loctpoeHne npaBUIBHBIX
MHOTOYroJIbHUKOB. Tpucekuus yrina. KBagparypa kpyra. Yasoenue kyOa. Mctopus uucna n. 3o10Toe
ceuenne. «Hauama» Esximna. JI. Oiinep. H. W. Jlo6aueBckuii. UcTopus msATOTO MOCTYyIIaTa.

Co¢usmbl, mapagoKChl.

Pe3epB Bpemenn — 100 u
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TemaTn4eckoe IJIAHUPOBAHUE

C onmpeacjJJeHueM OCHOBHBIX BU/I0OB yqeﬁﬂoﬁ ACATCJIBHOCTH H METANPEAMETHBIX yMeHI/Iﬁ N HABBIKOB

MATEMATHKA
5—6 kaacenl (350 +70=420vy)

OcHoBHOE€ COAECPIKaHUE IO TEMaAM

XapakTepucTHKa OCHOBHBIX BH/I0B J1esl-
TeJIbHOCTH YUYeHHKA (Ha YPOBHe y4eOHBIX

MeTaHPEJIMeTHLIe YMECHUA U HABBIKH

JaeicTBUi)
1 2 3
1. Harypaabuble unciaa (50+8=58 u)
Harypaneneii  psn.  Jecarnunas  cucrema | OnuChIBATH CBOMCTBA HATYpPaJIbHOTO Psija. YMmerhb BUJIETh MAaTEMATHUYECKYIO 33/1a4y B

cunciieHus. ApudMeTHnIecKue ACUCTBUS C HATY-
panpHbIMU unciamMu. CBoiicTBa apudmeTnye-
CKHUX JECUCTBHH.

[TonsaTHE O CTENEHU C HATYPAJTBLHBIM MTOKa3aTe-
JIEM.

KBagpar u ky0 umcna.

UucnoBble BBIpAKEHHUS, 3HAYCHHUE YHCIOBOTO
BoIpakeHUsA. [lopsAok HEUCTBHII B YHCIOBBIX
BBIPAKEHUSX, UCTIOJIB30BAHUE CKOOOK.

Pemenne TekcToBBIX 3amay apuPMETHUCCKUMHU
croco0aMH.

Jlenutenu u kpatHbie. Hanbombimii oOnuit
JICIIATENb; HAUMEHbIIee o01ee kpaTHoe. CBOK-
cTBa nenumoctH. [Ipu3Haku aenumocTu Ha 2, 3,
5, 9, 10. IIpocTeie u cocTtaBHbIe yncna. Paz-
JI0’)KEHUE HAaTYpaJIbHOTO YKCiIa Ha MPOCThIE MHO-
JkuTenu. JlemeHue ¢ octaTkom

YutaTh ¥ 3aNMCHIBATH HATYpaJIbHBIC YHCIIA,
CpPaBHHMBATh M YIIOPSAI0YUBATH HX.

BbINOJHATH BBIYKHCICHUS C HATypaIbHBIMU
YHCJIAMM; BEIYUCIIATH 3HAYECHHS CTEIICHEMN.

@D opMyJIMPOBaTh CBOMCTBA apuU(METHUUECKHUX
JNCHCTBHH, 3allMCBIBATh MX C TOMOINBIO OYKB,
peoOpa3oBbIBaTh HAa HMX OCHOBE YHCIIOBBIC
BBIPKCHUS.

AHAJIM3UPOBATHL ¥ OCMBICJIMBATH TEKCT 3a-
nau, mepedopMyJTHPOBATH YCIOBUE, H3BJIe-
KaTh HEOOXOAUMYIO MH(OpMAIIHIO, MOJEJIHPO-
BaTh yCJIIOBUE C IMOMOIIBIO CXEM, PUCYHKOB, pe-
QJIBHBIX TPEJIMETOB; CTPOMTH JIOTUYECKYIO IIC-
NIOYKY PACCYKICHUW; KPUTUYECCKA OIEHHBATH
MOJIYYEHHBI OTBET, OCYUIECTBJISITb CaMOKOH-
TPOIb, MIPOBEPsI OTBET HA COOTBETCTBUE YCIIO-
BHIO.

@DopMyIHPOBATh ONPEJCICHUS JCIUTeNs W

KOHTEKCTE TIPOOJIEMHOM CUTYaIH B OK-
pyKarolen >KU3HH.

IloHUMATH CYIIHOCTH aJITOPUTMUUYECKUX
MPEANUCAHUN U YMEHUE IEUCTBOBATh B COOT-
BETCTBHUU C MPEIOKEHHBIM aITOPUTMOM.
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KpPaTHOTO, MPOCTOTO YUCIIAa M COCTABHOTO YHCIA,
CBOWCTBA M MPU3HAKH JETUMOCTH.

Jloka3bIBaTh U ONPOBEPraTh C TTOMOIIBIO
KOHTPIPUMEPOB YTBEPXKICHHS O JICTUMOCTH YH-
cen. KitaccuduuupoBats HaTypajibHbIC YHCIIA
(JueTHBIE ¥ HEYETHBIE, IT0 OCTATKAaM OT JCJICHUS
HAa3 U T. IL).

HccaenoBarh npocreifmme 9uCIoBbIe
3aKOHOMEPHOCTH, TIPOBOIUTH YHCIIOBEIE
HKCTIEPUMEHTHI (B TOM YHCIIE C UCIOIB30BAaHHEM
KaJIbKYJISATOPa, KOMIBIOTEPA)

2. dpoom (120+15=135 u)

OObIkHOBEHHBIE JpoOu. (OCHOBHOE CBOMCTBO
npobu. CpaBHeHHE OOBIKHOBEHHBIX ApOOEi.
Apudmernueckue AeUCTBUS ¢ OOBIKHOBEHHBIMU
npoOsimu. HaxosxaeHue JacTtu OT Ieoro u Iie-
JIOT'O IO €ro YacTH.

Hecstuunbie npodu. CpaBHEHHE NECATHYHBIX
npoOeit. ApudMeTnueckue ASHUCTBUS C ACCITHY-
HBIMU ApoOsimu. [IpencraBieHue AeCATUYHOM
IpoOu B BUE OOBIKHOBEHHOW JPpOoOH M OOBIKHO-
BEHHOM B BUJIE JECATUUHOM.

OtHowenue. [Iponopuusi; OCHOBHOE CBOMCTBO
MIPOTIOPITUH.

[Ipo1ieHThI; HAXOKICHUE MPOIICHTOB OT BEJIHU-
YUHBI U BEJIMYMHEI TI0 €€ MPOIICHTaM; BhIpaKe-
HHE OTHOILICHHSI B IIPOIICHTAX.

Pemrenne TeKCTOBBIX 3a71a4 apuPMETHICCKUMHU
crocodamu

MopenupoBarth B rpapuueckoit, mpeIMeTHON
(dbopMe IOHATHS U CBOWCTBA, CBSI3aHHBIC C ITOHS-
THEM OOBIKHOBEHHOU JpOOH.

®opMyIHpOBaTh, 3aMUCHIBATH C IOMOIIBIO
OyKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOMU
npoOu, TpaBuia JNEHCTBHH ¢ OOBIKHOBEHHBIMH
JIPOOSMH.

IIpeoGpa3oBbiBaTh OOBIKHOBEHHBIC ApOOH,
CpaBHHUBATh U YIMOPSI0YMBATh UX. BHINOIHATH
BBIYHCIICHUS C 0OBIKHOBEHHBIMU JPOOSIMH.
YuraTh U 3a0MCHIBATH JECATUYHBIC JIPOOH.
IIpencraBiasitb OOBIKHOBEHHBIE JpoOU B BHJE
JNECSITUUHBIX U JIECATUYHbIC B BUJE OOBIKHOBEH-
HBIX; HAXOAMTh JCCATUYHBbIC MPHOIMKEHUS
O0OBIKHOBEHHBIX APOOCH.

CpaBHUBATh U YHOPSAJI0YHBATH JCCSITHUHBIC
npoOu. BBIMOMHATE BBIYHCIEHUS C JECATHY-
HBIMU JIPOOSIMH.

Hcnonb30BaTh SKBUBAICHTHBIE IPEICTABICHUS
OpOOHBIX 4HCeT TpPU HX CpPaBHEHUHU, MpH
BBIYHCIICHUSIX.

IlonumaTe  CyIIHOCTH  QJITOPUTMHYECKHUX
MIPEANMCAaHUN U YMEHHE JIEHCTBOBATh B COOTBET-
CTBUM  C  TPEIIOKEHHBIM  AITOPUTMOM.

YMeHue caMOCTOSTENBHO CTaBUTH IIEJIH, BHIOU-
patb W CO3lIaBaTh AITOPHTMBI ISl PEIICHHS
y4eOHBIX MAaTEMaTHYECKUX MPOOIIEM;
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BbINOHATH IPUKHUIKY U OLIEHKY B XOJI€
BBIYHCIICHUM.

O0bsicHATH, uTO Takoe mpoueHT. Ilpeacras-
JSITh TIPOIICHTHI B BUAE IpoOel u 1podu B BUIE
IPOIICHTOB.

OcyumectBasaTh nonck napopmammu (8 CMU),
coJiepKaiieil JaHHbIe, BRIPAKEHHBIE B MPOIEH-
TaxX, MHTEpIpeTupoBars ux. [puBoAUTHL TpU-
MEpbI HCTIOJIH30BaHNSI OTHOLIICHUH Ha MPAKTHKE.
Pematp 3amaun Ha TPOLEHTH U ApoOU (B TOM
YrcIIe 3a/1a9d M3 PeaNbHON MPAaKTHKH), HCIIOIb-
3y TIpU HEOOXOIUMOCTH KaJIbKYIATOp; WC-
M0JIb30BaTh MOHSTHUS OMHOUIEHUS U NPONnop-
Yuu TPY PEIICHUH 3a/1a4.

AHAJTU3MPOBATh U OCMBICJMBATH TEKCT 3a-
nadu, nepedopMyTHPOBATH YCIOBUE, HM3BJIe-
KaTh HEOOXOAMMYI0 MH(OpMAIHIO, MOAETHPO-
BaTh YCJIIOBHE C IOMOUIbIO CXEM, PUCYHKOB, pe-
QJIBHBIX MPEAMETOB; CTPOMTH JIOTUYECKYIO Iie-
IIOYKY PACCYKIEHUN; KPUTUYECKH OLEHHBATH
IOJly4EHHBIH OTBET, OCYMIECTBJSATH CaMOKOH-
TPOJIb, MPOBEPSIST OTBET Ha COOTBETCTBHE YCIIO-
BUIO.

IIpoBoaANTH HECIIOKHBIE HCCIIEIOBAHM,
CBsI3aHHBIE CO CBOMCTBAMH JPOOHBIX YHUCEll,
ONMPAsICh HA YUCIIOBBIE KCIIEPUMEHTHI (B TOM
YHCJIe ¢ UCTOJIb30BaHUEM KaJIbKYJISATOPA,
KOMITBIOTEPA)

3. PamuonaabHble uncia (40 +10=50y)

IlonoxxurenpHbIE U OTpUIATCIbHBIC YHCJIA,
MOIYJIb YHCJIa. I/I306pa)KeHI/Ie YHUCCJI TOUYKaMU
KOOp,[[HHElTHOfI HpHMOﬁ; reoMeTpruICcCKasn
HUHTCpHpCTAllUA MOOYJIA YHUCJIA.

IIpuBoANTHL NpUMEPHI UCMOIB30BAHUSA B OKpY-
JKAIOLIEM MHPE MOJIOKUTEIBHBIX U OTPULIATENb-
HBIX YHcel (TeMIepaTypa, BBIMUIPBII — IPOMUT-
pBIILL, BBIIIIE — HU)KE YPOBHS MOPSI U T. II.).

ITonnumarhb CYITHOCTH aJITOPUTMUYICCKHUX
HpeI[HI/IcaHI/Iﬁ U YMCHHC JIENICTBOBATh B CO-
OTBCTCTBUH C NMMPCAJIOKCHHBIM aJITOPUTMOM.
YMmeHue INOHUMAaTb )4 HCIIOJIb30BaTh
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MHO3k€eCcTBO LEeNbIX yncesl. MHOXECTBO pa-
LMOHAJIbHBIX yKces. CpaBHEHHE pallMOHAIbHbIX
grcen. ApupMeTHuecKue IeHCTBUS C paryo-
HaJIbHBIMU ynciaMu. CBOKCTBA apudmeTnde-
CKHX JICUCTBUI

H300paxkarh TOUKaMU KOOPIMHATHOW MpPSIMOM
IIOJIOKUTEIIbHBIE U OTPULIATEIIbHBIE PAllMOHAIIb-
HBIE YHCIIA.

XapakTepu3oBaTbh MHOXECTBO ILEJBIX YHUCEN,
MHOECTBO PAllMOHAJIBHBIX YUCEL.
DopMyJIHPOBATh U 3aNMCHIBATH C IIOMOUIBIO
OyKB CBOWCTBAa JAEWCTBUM C palMOHAIBLHBIMU
YyKCcliaM{, HPUMEHSITh JUIsl TpeoOpa3oBaHus yu-
CJIOBBIX BBIPAKECHHM.

CpaBHUBaTHL U YNOPSIAOYMBATHL pPalMOHANb-
HbIE YKCJIA, BBINOJHATH BBIYMCIICHUS C palyo-
HaJIbHBIMHM YHCIIAMH

MaTeMaTH4YeCKUe CpeACTBa  HArJsIIHOCTH
(rpaduku, nuarpammbl, TaOJIHIBI, CXEMbI H
Ip.) UL WJUTIOCTPALMU, WHTEPIpPETaIiH,
apryMeHTaluy;

4. U3mepenusi, NpuOIHKeHUs, OIleHKH. 3aBUCMMOCTH MEKIY

(20+5=25 u)

BECJINYNHAMU

[IpuMepsl 3aBHCHMOCTEN MEXAY BETUUYNHAMHA
CKOpOCmb, 8pems, paccmosnue;, npou3eoou-
menbHOCMb, 8peMs, paboma, yeua, KoJu-
yecmeo, cmoumocms u Ap. I[IpeacraBnenue
3aBUCHMOCTEH B Buie (popmys. Beraucienus no
dhopmynam.

Pemenne TekcToBbIX 337124 apuPMETHUECKUMHU
criocobamu

BoipaxkaTh OJTHU €TUHUIBI U3MEPEHUS BEIIH-
YUHBI B JJPYTUX eIUHUTAX (METPHI B KHJIOMET-
pax, MUHYTHI B 9acax U T. I1.).

OkpyrasiTe HaTypaJdbHbBIC YNCTA U JCCATUIHBIC
npoOu. BEITIONHITE MPUKUAKY U OIEHKY B XOJIe
BBIYHCIICHHI.

MoaeanpoBaTh HECIOXKHBIE 3aBUCUMOCTH C
MOMOIIIbIO (POPMYIT; BBITIOJHATH BBIUUCICHUS TIO
dbopmymnam.

Hcnosb30BaTh 3HAHUS O 3aBUCUMOCTSIX MEXITY
BEJIMYMHAMU (CKOPOCTh, BpPEMS, PACCTOSHUC
paboTa, MPOU3BOJAUTEILHOCTh, BpEMsI U T. 1I.)
IIPU PEIICHUH TEKCTOBBIX 3aJ1a4

YMmerp BHIETP MAaTeMaTHYECKYHO 3ajady B
KOHTEKCTE NpOOJIEMHON CHUTyallud B JPYrux
JUCLUIUINHAX, B OKPYKAIOILEH KU3HU

5. DnemenTs! anredpsl (25+3=28 u)

Hcnonb3oBanue OykB sl 0003HAYEHUST YHCE,
JUI 3aIUCH CBOMCTB apu(METHYECKUX JeiCT-
BUH.

bykBeHHbIE BBIpaXKEHHs (BBIpaXEHHS C Tepe-
MeHHbIMH). UYucioBoe 3HayeHHE OYKBEHHOTO

Yurarh M 3aNUCBIBATh 6YKB6HHBIG BbIpaXKe-
HUus, COCTaBJIATH 6YKB6HHLIG BBIPpAKCHHUA TI0
YCJIOBUAM 3a/1a4.

BorunciasaTh 4YHCIOBOE 3HAYCHUE 6YKBCHHOF0
BBIPDAKCHUA IIPU 3aTAHHBIX 3HAYCHUAX 6YKB

YMers BUIACTh MATEMATUYECKYIO 3a/1a4y B
KOHTEKCTe MpoOJIEeMHOM CUTyalluu B OK-
pPYXKaroIleH )KU3HU.

IHoHuMaTh CyIIHOCTH AJITOPUTMUYECKUX
IIPEANYCAaHUN U YMEHHE IEHCTBOBATh B
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BBIPAKCHUSL.
VYpaBHeHue, KopeHb ypaBHeHMs. HaxoxaeHue
HEU3BECTHBIX KOMIIOHCHTOB apu(PMETHYCCKUX
JIEUCTBUU.

JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH. I[lo-
CTPOEHHUE TOYKM IO €€ KOOpAMHATaM, Omnpeie-
JICHHE KOOPAMHAT TOYKH HA MIIOCKOCTH

CocTraBasiTb ypaBHEHMsI IO YCJIOBHSM 3ajJad.
Pemiate 1npocreiinye ypaBHEHHs Ha OCHOBE
3aBHCHMOCTEH MEXIy KOMIIOHEHTaMH apudme-
TUYECKUX JCUCTBUM.

CTpouTh Ha KOOPJIMHATHON MJIOCKOCTU TOUKU U
¢urypsl 1o 3aJaHHBIM KOOpIMHATaM; OMNpese-
JIAITh KOOPAMHATHI TOYEK

COOTBETCTBUH C MPEJI0KEHHBIM aJITOPUTMOM.
IlepBoHauya/bHBbIE NPEACTABICHUS 00 UIEAX U
0 METOJax MaTeMaTUKH KaK YHHBEpPCaJIbHOM
SI3bIKE HAYKHU M TEXHUKH, CPEJICTBE MOJEIUPOBA-
HUS SIBJICHUI U MIPOLIECCOB;

6. OnucareabHas cratuctuka. BepostHocTh. Kom0nnaropuka. MHoxecTBa

(20+2=22 )

[IpencraBnenue qaHHBIX B BUAE TAaOJIULI, AU~
rpamm.

[TonsitTe o ciay4ailHOM oOmbITE U COOBITHH.
JlocToBepHOE M HEBO3MOXHOEe coObITHs. Cpas-
HEHHE IIaHCOB.

Pemenne koMOMHATOPHBIX 3a4ady mepedopoM
BAPUAHTOB

H3Baexkaty nHpopMaIuio U3 Ta0IUI U Jua-
IrpaMM, BBINOJIHATD BHIYUCIECHUS IO TabIny-
HBIM JIaHHBIM, CPABHUBATH BEJIMYMHbI, HAXO-
AUTH HaOOJIbIIINE U HAUMEHBIINE 3HAUCHUS U
Ap.

BbinoaHATL cO0p MHGOpPMAUU B HECIIOKHBIX
Cllydasx, NpeAcTaBJIsATh WHPOPMALUIO B BHUJE
TabIUI U AMArpaMM, B TOM YHCJIE C IMOMOIIbIO
KOMITBIOTEPHBIX POTPAMM.

IIpuBoaAUTH TIPUMEPHI CIIYYaWHBIX COOBITHIA,
JOCTOBEPHBIX M  HEBO3MOXHBIX  COOBITHIA.
CpaBHHUBATh NIAHCHl HACTYIUICHUS COOBITUH;
CTPOUTDH pPEUEBbIE KOHCTPYKIUU C HCIIOJIb30Ba-
HUEM CIIOBOCOYETaHUH Oojee 8eposmHo,
Manogeposmuo M Jp.

BbInoJaHATHL epedop BCeX BO3ZMOKHBIX
BapHaHTOB IS MlepecueTa 00bEKTOB WU
KOMOMHAIINH, BBIAEJATH KOMOMHALINH,
OTBEUAIOIIUE 33JaHHBIM YCIOBUSIM

IIpuBoaMTHL IpUMEPHI KOHEYHBIX U OECKOHEY-
HBIX MHOKeCTB. HaxoauTe oObeuHeHue u
nepecedeHre KOHKPETHBIX MHOXKeCTB. [IpuBo-
JMTh IPUMEPbI HECIIOXKHBIX KJIacCU(pUKAIMNA U3
pa3INYHbBIX 00IaCTeH KU3HHU.

YMerhb BUJIETh MATEMAaTUUECKYIO 33/1a4y B
KOHTEKCTE POOJIEMHON CUTYalluu B
OKpYXKarOIEeH )KU3HU.

YMeHue BbIIBUTATh THUTIOTE3BI PU PEIICHUN
y4eOHBIX 3a7a4, TOHUMATh HEOOXOTUMOCTh UX
MIPOBEPKHU
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NnmocTpupoBaTh TEOPETHKO-MHOKECTBEHHBIE
HOHSTHSI C IOMOIIBIO KPYroB Dilsiepa

7. Harasianas reomerpus (45+5=50 u)

Harnsauele mnpencraBienus o (¢urypax Ha
IJIOCKOCTH: IpsiMasi, OTPE30K, JIyd, yroi, Jioma-
Hasl, MHOTOYTOJIbHUK, MpaBUIIbHBII
MHOTOYTOJIbHUK, OKPY>XKHOCTb, Kpyr. UeTsipex-
YTOJILHUK, TIPSIMOYTOJIBHHK, KBaJpatT. Tpeyroin-
HUK, BUJBI TPEYTOJIbHUKOB.

N300paxkenue reomerpuueckux guryp. Bzanm-
HO€ pACTOJIOKEHHE JIBYX TPSIMBIX, JBYX
OKPYXHOCTEH, IPSIMOUN M OKPY’KHOCTH.

JnuHa otpeska, jsoMaHou. [lepumerp MHOro-
yrojbHUKa. EauHWLBI  WU3MEpeHus  JJIMHBI.
N3Mepenne nnuMHBI OTpE3Ka, MOCTPOECHHE OT-
pe3Ka 3aJJaHHOU JIJTUHBI.

VYron. Bugel yrios. ['pamycHas mepa yria.
N3mepeHne u moCTpo€HUE YIJIOB C MOMOUIBIO
TPaHCIIOPTHPA.

[TonsiTre miomanu GUrypsl; eTUHUIBI U3MeEpe-
Hug 1omaau. [lnomane npsMoyrojibHMKa U
ionaap kBajapata. PaBHoBenukue Gurypsl.
Harnsanele npencraBiaeHuss 0 MPOCTPAHCTBEH-
HBIX Qurypax: Ky0, mapajienenumnes, mpusma,
nupamuaa, Imap, cdepa, KOHYC, IUJIMHIP.
N3o0paxkenue npoctpancTBeHHBIX uryp. [Ipu-
Mepbl ceueHU. MHOTOIpaHHUKHU, NpPaBUIIbHBIC
MHOTOrpaHHuku. IIpumepsl pa3BepTOK MHOrO-
TPAHHUKOB, HWJIMHAPA U KOHYCA.

[Tonstue oObema; emuHHILI 00bemMa. OO0beM
MPSIMOYTOJIBHOTO TMapajieNenunena U o0beM
KyOa.

[Tonsitue o paBenctBe ¢uryp. lLlenTpanbHas,

Pacno3HaBaTh Ha yepTexax, pUCyHKaxX U MOJe-
JSIX TeoMeTpudeckue (QUrypbl, KOHPUrypanuu
¢uryp  (IIOCKME ©  TPOCTPAHCTBEHHEIE).
IIpuBoaANTH NpUMEpPHI aHAIOIOB T'€OMETpHYe-
CKUX (Uryp B OKpYXKarolleM MHpE.
HN3o0paxkars reomerpuueckue QUIypbl M HX
KOH(QUTYpalluu OT PYKH M C HCIOJIb30BaHHEM
YepTeXHBbIX  MHCTpyMeHTOB.  H3o00paxkarh
reoMerpuueckue GUrypsl Ha KieTyaToi Gymare.
HN3mepsAiTh ¢ MOMOLIBIO HHCTPYMEHTOB H
CpPaBHHMBATh JUIMHBI OTPE3KOB U BEIUYHMHBI yI-
ngoB. CTpPoOUTH OTpPE3KH 3aJaHHON [UIMHBI C
IIOMOIIBIO JIMHEHKN M LUPKYJIS M YIJbl 3aaH-
HOW BEJIMYUHBI C TOMOIIIBIO TpaHCHIOPTUpPa. BbI-
paxkaThb OJIHU €JMHMIBI U3MEPEHUs [UIMH yepes
JpyTHe.

BoruuciasTs IUIOIAIH KBaJ[paToOB u
IPSMOYTOJIbHUKOB, HCHOJb3Ys (OpMyIbl ILIO-
1131 KBaJparta  IJIOLIA U NPSMOYTrOJIbHHKA.
BbipazkaTh OJHM €IUHULBI U3MEpPEHHs IUIO-
131 Yyepe3 JpyTrHe.

M3roraBimMBaTh POCTPAHCTBEHHBIE (UIYPHI
U3 pa3BepTOK; paclo3HaBaTh pa3BEpTKU Kyoa,
napausenenunesa, TMpamMuibl, LTHIMHIPA U KO-
Hyca. Paccmampueams npocTellve cedeHus
IPOCTPAHCTBEHHBIX (UTYp, MOIydaeMble MyTeM
IIPEIMETHOTO W KOMIIBIOTEPHOTO
MOJEITUPOBAHUS, ONPENeJsATh UX BU]I.
Bbruucaste 00beMbl Ky0a M MPSMOYTOJBLHOTO
napasenenunena, ucroiab3ys GopMynsl oobeMa

CTpouTh JOrMYECKYIO LEMOYKY PacCyXJCHUH,
COIOCTABJIAAITH IOJIyYEHHBIH pe3ysabTaT C yCio-
BHUEM 33]]a4H.

YMmeHue NpUMEHITh UHAYKTUBHBIE U J€TyKTHB-
HbI€ CIIOCOOBI pacCyXJIeHUH, BUJETh PA3IUYHbIE
CTpaTeruu pelieHus 3aaad

YMmenue  miuaHUpOBaTh U OCYUIECTBIISTH
JeSITeNIbHOCTh, HANpPaBJICHHYIO Ha pelIeHHe 3a-
Jlad MCCIIeI0BATENIbCKOIO XapaKTepa;
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oceBas U 3epKajbHasg cuMMeTpHn. M3o0paxenue
CUMMETPHYHBIX (DUTYp

Ky0a u o0beMa MpsIMOYTrOJIbHOTO Mapaiesienu-
nega. BwIpamarb OJHU €IMHUIIBI HU3MEpPEHUS
o0bemMa uepes apyrue.

HccaenoBath W ONUCHIBATHL  CBOMCTBA
FeOMETPUUECKHUX buryp (Tutockux u
MPOCTPAHCTBEHHBIX), HCIOJIb3YS HKCIIEPUMEHT,
HaOmoieHe, usmepenue. MoaeaupoBarhb reo-
METpUYECKHE 0OBEKTHI, UCTIONB3Ys OyMary, ria-
CTWJIMH, TpPOBOJOKY U Ap. MHcmoab3oBarh
KOMITBIOTEPHOE MOJICIIUPOBAHUE U IKCIIEPUMEHT
JUTSl U3y4YEHUs CBOMCTB T€OMETPUUYECKUX OO0B-
€KTOB.

HaxoauTh B OKpyXaroIieM MHUpE IUIOCKHE U
MPOCTPAHCTBEHHBIE CUMMETPUYHBIE (DUTYPHI.
PemaTh 3amaun Ha HAXOXKJACHHE JJTMH OTPE3-
KOB, IEPUMETPOB MHOTOYTOJIbHUKOB, TPATyCHOU
Mepbl YIJIOB, IUIOMIAJe KBagpaToOB U MPSMO-
YTOJLHUKOB, 00bEMOB KYOOB M TIPSIMOYTOJIbHBIX
napasuiesienunenoB, Kyba. Beiaeasitb B ycio-
BUM 33/1aydl JaHHble, HEOOXOOUMble IJs ee
pelIeHUs], CTPOUTh JIOTUYECKYIO IIETIOYKY pac-
CY)XJICHUH, CONOCTABJIATH MOJTy4YEHHbIN
pe3yNbTaT C YCIOBHEM 3a/1auH.

HN3o00paxkarh paBHbIC QUTYPHI, CHMMETPUYHBIE

burypsi

Pe3eps épemenu - 52 u
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TemaTuueckoe MJIAHHPOBaAHUE
Matematuka 7-9 kiaaccol ( 5254 + 1054 = 6504)

Pa3znen «Anaredpa»

OcHoBHOE COAECPIKaHUE IO TEMaM

XapakTepucTHKa OCHOBHBIX BU/I0B J1esl-
TeJIbHOCTH YUYCHHKA (Ha YPOBHe YueOHbIX

MeTal’lp(ﬂlMeTHLIe YMEHUA 1 HABBIKHA

JaeicTBUI)
1 2 3
1. JeiicrBuTenbnbie yucaa (15+5=20 y)
Pacmmpenne MHOXKeCTBa HATypalbHBIX 4Yrcel | OmMChIBATH MHOXKECTBO IIEITBIX YHCE, MHOXKE- | YMeHue TIOHUMATh u UCIIOJIb30BaTh

J0 MHOXKECTBA IICJIbIX, MHOKECTBA IICJIbIX YHCEII
JI0 MHOXXECTBa paIlMOHAJIbHBIX. PannoHanbHOE
YHCJIO KaK OTHOIIEHWE  m/n, TOe m — IeJoe
YHUCIIO, & 1 — HaTypajdbHOE YHCIIO.

Crenenb ¢ 1nenbiM nokasarenem. KBagpaTHbii
KOopeHb u3 unciia. KopeHs TpeTheil CTeneHu.
[Tonsatue 06 uppanronansHoM yucie. Mpparmo-

HaJIBHOCTh 4YHCIaVZ2 U HECOM3MEPHUMOCThH CTO-
POHBI U MaroHaJM KBajpara. JlecaTuyHble pu-
OJVDKEHUS! MPPALMOHAIBHBIX YUCE].
MHOX€eCTBO JEMCTBUTEIBHBIX YHUCEN; Mpea-
CTaBJICHHE [JEHCTBUTEIBHBIX 4YHCEI B BHJE
0ECKOHEUHBIX JECATUYHBIX Jpobel. CpaBHEHHE
JNEUCTBUTEIBHBIX YHCEIL.

B3auMHO OJHO3HAYHOE COOTBETCTBHE MEKIY
JNCUCTBUTEIBHBIMU ~ YHCIAMH W TOYKAMH
KOOpDAMHATHOW 1mpsMOi. YwucioBele mpome-
KYTKU: UHTEPBAll, OTPE30K, JI1y4

CTBO PAIMOHAIILHBIX YHCEN, COOTHOIIIEHUE Me-
XAy 3TUMU MHO>KECTBAMH.

CpaBHUBATh U YNOPSIAOYMBATHL paIMOHAb-
HbI€ YHCJA, BBIMOJHATH  BBIYMCIEHUS C
palMOHaJIbHBIMU YHCIIAaMU, BBIYMCJIATH 3Haue-
HUS CTETIEHEH C IIeJIbIM MTOKa3aTeseM.
®opMyIUpOBaTh ONpEeeHUE KBaJIPATHOTO
KopHs u3 uncina. Ucnmoab3oBath rpaduk QyHK-
LUK Yy = X° Ui HAXOKJEHHUs KBAJPaTHBIX KOP-
Hell. BbIYMCAATH TOYHBIE W TPUOIMIKEHHBIC
3HauUEHUs! KOPHEH, UCTONb3ys MPU HEOOXO0IUMO-
CTH KalIbKYJIATOP; MPOBOJIUTH OIICHKY KBaJpat-
HBIX KOPHEH.

®opMyIHpPOBaTh ONpEIEIIeHNE KOPHS TPEeThei
CTETEeHH; HaXOJUTh 3HAUEHUSI KyOUUYECKUX KOp-
Hell, Tpu  HEOOXOOUMOCTH  HCIOJbB3YH,
KaJIbKYISATOP.

IIpuBoauTH pUMEPHI UPPALMOHABHBIX YUCEIT;
pacno3HaBaTh PAlMOHAIBHBIC U UPPAIOHATb-

MaTeMaTHYeCKHe CpEeJCTBA HATJISIIHOCTH (Tpa-
(buKH, TUarpaMMsbl, TaOIHIIBI, CXEMBbI U Ap.) s
WJUTIOCTPALMK, HHTEPIIPETalluH, apryMEHTaIUH.
YMeHHne HaxoOUTh B Pa3IWYHBIX HCTOYHHKAX
nHpopMaluo, HEOOXOIUMYIO I PEIICHUS
MaTeMaTHYeCKUX MpoOieM, MPEACTaBIsATh €€ B
MNOHATHON (opMe, IPUHUMATH PEILIEHHE B YCIIO-
BUAX HENOJHONW U U30BITOYHOHM, TOYHOH U
BEPOSITHOCTHOU MH(pOpMaIIUK.
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Hple Yucia; H300paxkaTh 4HCIAa TOYKAMHU
KOOPJAMHATHOU IIPSIMOM.

Haxonuth necaTudHble NPUOIMDKEHUS paIyo-
HaJIbHBIX W HPPALMOHAIBHBIX YHUCEN, CPaBHHU-

BaTb W YHNOPSAOYMBATH JICHCTBUTEIIbHBIE
qycia.

OnuceIBaTL MHOXXECTBO NE€HCTBUTEILHBIX UH-
cell.

Hcnoab3oBaTh B MNHCHAMEHHON MaTeMaTHde-
CKOM peun 0003HAUeHUs U Trpaduueckue
M300paKEHHS YHMCIOBBIX MHOXKECTB, TEOPETUKO-
MHOKECTBEHHYIO CUMBOJIUKY

HN3mepenus, npudiauzkenus, oueHku (10+2=12 u)

[IpubmmkeHHoe 3HAaYeHHE BEIUYHHBI,
TOYHOCTH MPUOIIKEeHHs. PazMepsl 00bEKTOB
OKPYXaIoIero Mupa (0T JIEMEHTAPHBIX YaCTHI]
1o BeeneHHoi), JNMTeTbHOCTh IPOIIECCOB B
OKpyXaroleM Mupe. Briierenne MHOKHATEST —
crenenn 10 B 3amucu yucia.

[Ipukuaka v OlIEHKa Pe3yIbTaTOB BHIYUCICHU

HaxoauTh, aHAJIM3MPOBATHh, COMOCTABJISATH
YUCJIOBBIE XapAKTEPUCTHKNA 0OBEKTOB OKPYIKat0-
IETO MUpa.

HUcnoab30BaTh 3amuch 4Yucel B CTaHIAPTHOM
BHUJIC JUISI BBIPQXEHUS pa3MepoB OOBEKTOB,
JUTMTEIbBHOCTA ~ TIPOIIECCOB B OKPYKAloIeM
MUpE.

CpaBHUBATH YKCIIa U BEJTUYUHBI, 3aIIUCAHHBIC C
ncnonbs3oBanueM crenenu 10.

Hcnoab30BaTh pazHpie (GOPMBI 3aITUCH TTPUOITH-
JKEHHBIX 3HAUYEHMIi; JeIaTh BEIBOJBI O TOUHOCTHU
NpUOMVDIKEHUS 10 3aluCd  NMPUOIMIKEHHOTO
3HAYEHUS.

BbINoJTHATH BEIYUCIICHHS C peaIbHBIMU JIaH-
HBIMU.

BbINOJHATH TPUKHUIKY U OLIEHKY Pe3yJIbTaTOB
BBIUMCIICHU

YMeHue BUIETh MaTEeMaTHYECKYIO 3a/1a4y B
KOHTEKCTE NpPOOJIEMHON CHUTyallud B JPYTHX
JTUCIUILIMHAX, B OKPYXKAIOIIEeH KU3HU.
BbINOJHATH BBIYUCIICHUS C pealbHbIMU JIaH-
HBIMH.

3. Beenenue B anreopy (8+2=10 vu)
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bykBeHHbIE BbIpaKEHUS (BBIPAKEHUS C I1€-
pemeHHbIMHU). YnciioBoe 3HaueHue OyKBEHHOTO
BbIpakeHUs. JlomycTUMBble 3HaUE€HUsI IEPEMEH-
HbIX. [lofncTaHOBKA BBIpa)KEHUI BMECTO
IIEPEMEHHBIX.

[IpeoOpazoBanue OyKBEeHHBIX BBIPR)KCHUH Ha
OCHOBE CBOICTB apu(hMETUUECKUX JAEHCTBUM.
PaBeHcTBO OyKBEHHBIX BbIpakeHUH. T0OX1ECTBO

BbinoanaTs 3IIEMEHTapHbIE 3HaKOBO-
CHMBOJIMYECKUE JCHCTBUS: MPUMEHATHh OyKBBI
JUTs 0003HAYEHUS YHCET, ISl 3aIUCH OOIIUX yT-
BEP)KICHUH; COCTABJATH OYKBEHHBIC BBIpaXKe-
HUS 110 YCTIOBHSIM, 33JaHHBIM CIIOBECHO, PHCYH-
KOM WM  4YepTeXoM; Mpeodpa3oBbHIBATH
anreOpandeckue CyMMBI U TIpOH3BeNeHUS (BbI-
NOJHATH TIPUBEICHUE MOJOOHBIX CIIaraeMbIX,
packpbITHE CKOOOK, YIPOIIEHHE IPOn3Bese-
HUR).

BbIYHCAATH YHCIOBOE 3HAYCHHE OYKBEHHOTO
BBIPQXCHUS; HAXOAUTH 00JAaCTh JIOMYCTHMBIX
3HaYCHUH IEPEMEHHBIX B BBIPOKECHUH

IlonumMaHue  CyIIHOCTH  QJITOPUTMHYECKHUX
IpeANMCaHUd MW yMEHuEe JCWCTBOBATH B
COOTBETCTBUU C IIPEIIOKEHHBIM aJITOPUTMOM.
IToHumMaTh 1 UCNIOIB30BATH MATEMATHYECKUE
CpeZCTBA HATJSITHOCTH (JIMarpaMMBbl, TAOJIUIIBL,
CXEMBI U JIp.) JIs WUTIOCTpalK, HHTEpIIpeTa-
LMW, apTyMEHTALUN.

4. MHuorowieHbl (45+4=49 u)

CrerneHp ¢ HATYpAJIbHBIM MTOKA3aTEIEM H €€
cBoiicTBa. OmHOowIeHbl 1 MHOTOwWIeHEI. CTeleHn
MHoroueHa. ClI0KeHHe, BEIYUTaHUE, YMHOXKe-
HHUE MHOTOUYJIEHOB. DOPMYITBI COKPAIIEHHOTO
YMHOXEHUS: KBAJPaT CYMMBI M KBaJIpaT pa3HO-
ctu. opmyna paznoctu kBajapatoB. [Ipeodpa-
30BaHUE IIEJIOT0 BHIPAKEHHUS B MHOTOUJICH.
Paznoxenne MHOrouJieHa Ha MHOXKUTEIIN:
BhIHECEHHE OOIIEr0 MHOKUTES 3a CKOOKH,
IPYNIHUPOBKA, TPUMEHEHHE (HOPMYI COKpaIlEH-
HOTO YMHOKEHHUSI.

MHorouseHsl ¢ 0AHOU nepeMenHoit. Kopenn
MHoOToueHa. KBaipaTHBIN TpeXusieH, pa3ioxKe-
HHE KBaJPAaTHOIO TPEXUWIeHa Ha MHOXKHTEIIN

®opMyIHpPOBaTh, 3aIUCHIBATH B CUMBOJINYE-
ckoii opme 1 000CHOBBIBATH CBOWCTBA CTE-
[IEHU C HaTypaJlbHBIM MOKa3aTeleM; MpuMe-
HSATH CBOMCTBA CTENEHH ISl TPeoOpa3oBaHUs
BBIPQYKCHUI U BBIYUCIICHUM.

BbINOJHATH JEMCTBUS ¢ MHOTOUJICHAMH.
BbiBoauTH (GOpMYIIBI COKPAILIEHHOTO YMHOXe-
HUS, NPUMEHAThL UX B MpeoOpa3oBaHUIX
BBIPAYKEHUI U BEIYMCIICHUSX.

BbINOJHATH pa3iioKeHHe MHOTOWJICHOB Ha
MHOKHUTEJIH.

Pacno3HaBaTh KBaJpaTHBI TPEX4YICH, BbISIC-
HATb BO3MOXKHOCTH DAa3JIOKEHHUsI Ha MHOXH-
TeNH, MPeACTABJATH KBAJPATHBIA TPEX4JeH B
BH/JIE€ TPOU3BEICHUS IMHEUHBIX MHOKUTENCH.
I[IpumMeHsSITH pa3nTu4HbIe GOPMBI CAMOKOHTPOJIS
IIPU BBITIOJIHEHUU MpeoOpa3zoBaHMil

YMeHue BBIIBUTATh THUIOTE3bl MPU PEIICHUHN
y4eOHBIX 3a7a4, TOHUMaTh HEOOXOAUMOCTh UX
MIPOBEPKH.

YMeHHe caMOCTOATEILHO CTABUTH 1€, BEIOU-
paTh U CO371aBaTh aJITOPUTMBI JIJISl PEIICHUS
y4eOHBIX MAaTeMaTHYCCKUX MPOOIIEM.
ITonuMaThb CYLTHOCTH AITOPUTMHYECKUX
NpeINMCaHuid U yMEHHUE JICMCTBOBaTh B
COOTBETCTBUU C MIPEIJIOKEHHBIM aJITOPUTMOM.

5. Auaredpauyeckue 1podu (22+6=28 u)
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Anrebpandeckas 1po6b. OCHOBHOE CBOMCTBO
anredbpandeckoi npoou. CokpaiieHue qpooei.
CJIO)KGHI/IG, BbIYMTAHUC, YMHOXCHHUC, ICIICHUC
anredpanveckux ApooOei.

CrerneHb C 1eJIbIM TIOKA3aTeNIeM U €€ CBOMCTBA.

PanmionansHbIe BeIpaKeHUs U UX TIpeoOpa-
30BaHus. JI0Ka3arebCTBO TOK/ICCTB

®opmyIMpOBaThH OCHOBHOE CBOWCTBO
anredpandecko Apodu U MPUMEHSITh €ro s
npeoOpa3oBaHus JpoOei.

BouinosiHATL 1eiicTBUS ¢ anreOpandecKuMH

JIPOOSIMH.
IIpeacraBasaTh 1€JI0€ BBIPAKEHUE B BUJC
MHOTOWIEHa, JPOOHOE — B BHJIE OTHOIICHHUS

MHOTOWIEHOB; TOKa3bIBATh TOX/ECTBA.
DopMyJIHPOBATH OIIPENIEICHUE CTEIIEHU C Iie-
JIBIM TTOKa3aTeseM.

DopMyJMPOBATH, 3ANMUCHIBATH B CUMBOJINYE-
CKOH (hopmMe ¥ WILTICTPUPOBATH ITPUMEpPaMH
CBOWCTBA CTEIEHHU C LIEBIM IT0KA3aTEIEM;
NMPUMEHSATb CBOMCTBA CTENEHU ISl
npeoOpa3oBaHus BEIPAKCHUN U BEIYMCICHUM

YMeHue npuMeHsATh UHAYKTUBHBIE U JCTYKTUB-
HbIE€ CIOCOOBI pacCyXJIeHUH, BUJETh PA3IUYHbIC
CTPAaTETHH PELICHUS 3a/a4.

IlonumaTre  CyIIHOCTH  QJITOPUTMHUYECKHX
IpeANMCaHUd MW yMEHUE JEWCTBOBATH B
COOTBETCTBUU C IIPEJIOKEHHBIM aJITOPUTMOM;

6. KBaapatubie kopuu (12+5=17u)

[TonsTHst KBagpaTHOrO KOpPHS, apudme-
TUYECKOTO KBAJPaTHOTO KOPHS. YpaBHEHUE
BHa Xx°=a. CBOICTBA apH(pMETHUECKHIX
KBaJIpaTHBIX KOPHEH: KOPEHb U3 MPOU3BEACHUS,

2
YacTHOTO, cTerenn; ToxkecTsa,(vVa) = a, rae
a= 0,

Va? = |a| Tlpumenenue cBoiicTB apudmMeTH-

YeCKUX KBa/IpaTHBIX KOpHEH AJst mpeobpa3zoBa-
HUS YUCIIOBBIX BBIPAKCHUI U BBIYMCICHUN

Joka3pIBaTh CBOWCTBA apu(PMETHIECCKUX KBaI-
paTHBIX KOpHEH; NPUMEHATb UX JUIs Ipe-
00pa3oBaHUs BEIPAKCHHIA.

BolunciaaTh 3HaYeHMs] BBIPAXKEHHI, coaepika-
HIMX KBaJpaTHbIE KOPHU; BBIPAMkKATh MEPEMEH-
HbIE€ U3 TeOMETpUYecKuX U (pusmueckux Gop-
MY

HMccaenoBaTh ypaBHEHHE BHIA X = @, HAaXo-
JUTHh TOYHBIE ¥ IPUOINKEHHBIE KOPHU TIPU
a>0

YmMmenue IJIaHUPOBAaTh n OCYIICCTBJIATH
ACATCIIBHOCTD, HAlIPpaBJICHHYIO Ha PCHICHUC 3a-
Ja4 UCCIICA0BATCIIBCKOI'0 XapaKTep.

7. YpaBHeHHUS C OJJHOW MepeMeHHOi (38+7=45

4)

VYpaBHeHue ¢ o1HOM nepemeHHoi. KopeHs
ypaBHeHus. CBONCTBA YHCIIOBBIX PABEHCTB.
PaBHOCWIIBHOCTE ypaBHEHU.

JIuneniHoe ypaBHeHue. PemeHue ypaBHEHWI,

Pacno3znaBarb  JMHENWHBIE W KBaJpaTHbIE
ypaBHEHUs, eNble U IPOOHBIC ypaBHEHHUSI.

Pemiars nuHElHbIE, KBaJpaTHbIC ypaBHEHUs, a
TaKXe YPAaBHEHUsI, CBOJSIINECA K HUM; pelaTh

YMmeHue MNPUMCHATh UHAYKTUBHBIC U JCAYKTHB-
HBIE CIIOCOOBI paCCY)KHCHHﬁ, BUJCTDb PA3JIMYHBIC
CTPATCrun pCuICHUA 3a/1a4.

HepBOHaan'IbeIe MPpCACTaBJICHU 00 nacAax u
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CBOJALIMXCA K JINHEWHBIM.

KBagpatHoe ypaBHenue. Henosnble KBagpar-
Hble ypaBHeHUsA. Dopmyna KOpHEN KBaIPaTHOTO
ypaBHeHus. Teopema Buera. Pemenne ypasHe-
HHM, CBOJAIIMXCS K KBaJapaTHbIM. bukBanpar-
HOE YpaBHEHHE.

[IpuMepel pelIeHHsT ypaBHEHHMM TpETbEHd H
YETBEPTOM CTENEHU DPAa3JOKEHHEM Ha MHOXKH-
TEIN.

Pemenue npoOGHO-paliioHaNbHBIX YPABHEHUH.
Pemenue TekcTOBBIX 3a7au anredpandeckum
coco0oM

JIPOOHO-PAIMOHATBHEBIE YPABHCHHSI.
HccnenoBarh  KBaJgpaTHbIC YpaBHECHUS
JTMCKPUMHUHAHTY U KO3 UIIeHTaM.
Pemath TEKCTOBBIC 3aa4yM aireOpanvyecKum
CrocoOOM: TEePeXOAUTh OT CIOBECHOH (opmy-
JMPOBKU YCJIOBUS 33Jaud K aiureOpamyeckoit
MOJICITH ITyTeM COCTABIICHUSI YPABHCHUS; pEIIaTh
COCTaBJICHHOC YpaBHCHHE, HHTEPNPETHPOBATH
pe3ynbTaT

1o

0 METOJax MAaTEeMaTUKU KaK YHHUBEpPCAIbHOM
A3bIKE HAYKU U TEXHUKH, CPEJCTBE MOJIEINPOBa-
HUS SIBJICHUI U TIPOLIECCOB.

Buaerp MaTemaTHuecKyro 3aadyy B KOHTEKCTE
poOJIEMHON CUTYalluu B APYrUX AUCLUILIMHAX,
B OKPYKAaIOIIEH KU3HU.

CamocTosiTeIbHO CTaBUTh 1€JIM, BBIOMpPATh U
CO371aBaTh AJTOPUTMbI JJISl PELIEHUS Y4eOHBIX
MaTeMaTHYeCKHUX MPOOIIEM.

8. Cucrembl ypaBHenmii (30+4=34 y)

VYpaBHeHue ¢ aByMs nepeMeHHbIMH. JIMHeitHoe
ypaBHEHHE C JIBYMSI HepeMeHHbIMH. [Ipumepsl
peuieHus: ypaBHEHHUH B LENbIX YACITAX.

CucreMa ypaBHEHUH C JBYMS IEPEMEHHBIMH.
PaBHOCHIIBHOCTE cucTteM ypaBHeHui. Cucrema
JIBYX JIMHEHHBIX YpPaBHEHUH C JBYMs NEPEMEH-
HBIMU; PEIIEHHE MOJCTAHOBKOW M CIIOKEHHEM.
Pewrenne cucteM [ByX ypaBHEHUH, OIHO U3
KOTOPBIX JIMHEHHOE, a JPYroe BTOPON CTEIEHH.
[Ipumepsl  pelieHHss CUCTEM  HEJIMHEHHBIX
YpaBHEHUU.

Pemenne TeKcTOBBIX 3agad ainreOpanyecKum
CIIOCOO0OM.

JlekapToBbl ~ KOOpJIMHATBI  HA  IJIOCKOCTH.
I'padmyeckas wuHTEpHpeTanus ypaBHEHUS C
JBYMSI [IEPEMEHHBIMHU.

I'padux nMHEHHOrO ypaBHEHHs C JBYMS
NepeMEHHBIMH, YTJI0BOH K0o3(duimeHT npsmoii;
YCIIOBUE NapaIEIbHOCTH IPSIMBIX.

I'paduky mpocTelINX HEITMHEHHBIX YpaBHEHHUH

Onpenenasite, SBISETCS U TNapa 4YMCeNl pellle-
HHUEM JaHHOTO YypaBHEHHs C JIBYMSl TI€pEMEH-
HBIMH; MPUBOJAMTH MIPUMEPHI PEIICHUs YpaBHE-
HUH C IBYMsI IEPEMEHHBIMH.

Pemate 3amaum, anreOpanyeckod MOJENbIO
KOTOpPBIX  SIBJSIETCSI  ypaBHEHUE C  JIByMs
NEPEMEHHBIMHU; HAXOAUTH LIEJbIC PEUICHUS ITy-
TeM repedopa.

Pemars cucrembl ABYX YpaBHEHUU C JByMsA
NEPEMEHHBIMH, YKa3aHHbIE B COJCPKAHUHU.
Pemiath TekcToOBble 3ajaud anreOpanyecKuM
CIOCOOOM: MEPEXOJUTh OT CIOBECHOU (opmy-
JUPOBKH YCJIOBHS 3aJadll K anredpandyeckoit
MOJIETI ITyT€M COCTaBJICHMsI CHUCTEMBI ypaBHE-
HUH; pellaTh COCTaBICHHYIO CHUCTEMY ypaBHE-
HUU; HTHTEPIPETUPOBATH PE3YbTAT.

CtpouTthb rpaduku ypaBHEHUH C TBYMs
NEPEMEHHBIMHU.

KoncTpyupoBath 5KBUBaJICHTHBIE PEUEBBIE BbI-
CKa3bIBaHHUs C HCMOJIb30BaHUEM anredpanye-

Hcnonb3oBath (PyHKIMOHAIBHO-TpadUUECKHe
MPEJICTaBICHUs JJISl PEIICHUs U HCCIEeI0BaHUA
YpPaBHEHUH U CUCTEM.

IToHuMaTh CyIIHOCTH aNTOPUTMUYECKUX
NPEINMCAHUN U YMEHUE JIEUCTBOBATH B
COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM.
Hcnonb3oBaTh MaTeMaTHUYECKUE CPEICTBA Ha-
TIIATHOCTU IpaUKy Uil UHTEPIpETaluu, apry-
MEHTAI1H.
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(mapabona, runep0oiia, OKPYKHOCTB).
I'paduueckast nHTEpIIPETAIMS] CUCTEMBI ypaBHE-
HUHU C JBYMsI IEPEMEHHBIMHU

CKOI'0 ¥ TEOMETPUUYECKOTO S3BIKOB.
Pemats 1 ucciieq0BaTh YPaBHEHUS U CUCTEMBI
ypaBHGHWH HA  OCHOBE  (PYHKIMOHAIBHO-
rpaduyecKuX MpeICTaBICHUN YpaBHCHHIA

9. HepaBencrBa (20+4=24 y)

YucnoBsle HEPAaBEHCTBA U UX CBOMCTBA.
HepageHcTBO ¢ 0/1HOM nepemeHHONW. PaBHOCHIIB-
HOCTb HEpPAaBEHCTB. JIMHEHHBIE HEpaBEHCTBA C
OJIHOY IepeMeHHOM. KBaipaTHbIe HEpAaBEHCTBA.
CucremMpl JMHEWHBIX HEPABEHCTB C OJHOMU
MepEMEHHO N

®DopMyJIMPOBATh CBOMCTBA YNCIIOBBIX HEPA-
BEHCTB, HJVIIOCTPUPOBATH UX HA KOOPJAUHAT-
HOU NpsAMOiA, A0Ka3BIBATH AIreOpanvecKky;
NPUMEHATh CBOMCTBA HEPABEHCTB IIPH penie-
HUU 3a/1a4.

Pacno3HaBaTh JIMHEMHBIE U KBaIpAaTHBIE
HEpaBEHCTBA.

PemaTe IMHEMHBIE HEPAaBEHCTBA, CUCTEMBI
JIMHENHBIX HEPABEHCTB.

PemaTe KBaspaTHBIE HEPABEHCTBA HA OCHOBE
rpau4ecKux NpeacTaBIeHUN

IMoHnMaTh CyIIHOCTH QJITOPUTMUAYECKUX
MPEANMCAHUN U YMEHUE JIEHCTBOBATH B
COOTBETCTBUH C MPEIJIOKEHHBIM aJTOPUTMOM.
Hcenonb30BaTh MaTEMAaTHYECKHE CPEJICTBA Ha-
TJSIAHOCTU TPaQUKU ISl MHTEPIPETaIluu, apry-
MEHTAaINH.

10.3aBucumocTH Mexkay BeauduHamu (/5 +3=18u)

3aBHCHMOCTBH MEK/Y BETUINHAMH.
[IpencraBneHue 3aBUCUMOCTEN MEXIY BEIMYH-
HamH B Buae Gopmyin. Beraucnenus mo dopmy-
JaMm.

[Ipsimass  mpomMOpUMOHANBbHAS  3aBUCHMOCTD:
3amanne GopMyson, Ko3(pPHUIMEHT MPOImopIro-
HAJIBHOCTH;  CBOWcTBa.  [IpuMepsl  mpsMo
MPONOPIIMOHAIBHBIX 3aBUCUMOCTEHA.

OO6paTHas nponopIHOHaTIbHAs 3aBUCUMOCTD:
3amanue Gpopmynoii, koshduureHt oopaTHoit
MPONOPIIMOHAILHOCTH; CBOMCTBA. [IpumepsI
0OpaTHBIX MPOMOPIUOHAIBHBIX 3aBUCUMOCTEH.
Pemenune 3amau Ha MOpAMYyI0 NPOTOPIHOHATH-
HOCTh W  OOpaTHYH  MPOMOPIHOHATBHYIO
3aBHUCHMOCTHU

CocraBasTh bopMyIbL, BBIpa)KaIOIIUe
3aBHCHMOCTH MEX]y BEITMYMHAMH, BHIYMCIAATH
o ¢popMyIiam.

Pacno3naBarthb MPSAMYIO u
IPONOPLUOHAIIbHBIE 3aBUCIMOCTH.
Pemiath TeKCTOBbIE 3aqaud Ha MNPAMYI0 U
00paTHYIO MPOMOPIHOHANBHBIE 3aBUCUMOCTH ( B
TOM YHUCJIE C KOHTEKCTOM W3 CMEXKHBIX TUCIUII-
JIVH, U3 PEaIbHOM JKU3HH )

00paTHy10

YMmeHnue BUIETh MaTeMaTUYECKyl0 3a7ady B
KOHTEKCTE MpPOOJIEMHON CHUTyallUd B JPYIHX
JTUCIUILIMHAX, B OKPYXKAIOIIEH KU3HU.

YMeHHe BbIIBUTATh TUINOTE3bl IPHU PEIICHUU
yueOHBIX 3ajJ]a4, MOHUMAaThb HEOOXOAMMOCTh HX
MIPOBEPKHU.

YMmenue nNpuMeHsITh UHAYKTUBHBIE U IE€IyKTHB-
HBIE CIIOCOOBI pacCyX/IeHUM, BUJIETh Pa3IMUHbIC
CTpaTeruu pelieHus 3a1ay;

28




11. Ynucnossbie pynkumu (35+9=44 y)

[Monsitne ¢ynknuu. OOmacTh OmpeneneHus: u
MHO>K€CTBO 3HaueHUH QpyHKuuu. CriocoOb! 3a/1a-
Hus ¢ynkuun. I'padpuk ¢ynkumu. CpoiictBa
byHKkIMu, HX OTOOpakeHWe Ha Tpaduke:
BO3pacTaHue U yObIBaHWe (YHKUUHU, HYIU
byHKIIMU, CcoXpaHeHHe 3Haka. UreHue u
MOCTPOEHHE IPaPUKOB PYHKIIUH.

[Ipumeps! rpaduKoB 3aBUCHMOCTEH, OTpakaro-
[INX peasbHbIC TIPOIIECCHI.

OyHKINH, OMMCHIBAIONINE IPSIMYIO U 00paTHYIO
MPONIOPIIHOHAFHBIE 3aBUCHMOCTH, X TPAQHKH.
Jluneitnast pyHKIUS, ee rpa@uK U CBOKCTBA.
KBanparuunas ¢pyHkmus, ee rpaduk u cBoicTBa.
CrenieHHbIe (DYHKIIMH C HaTypaJlbHBIMH TIOKa-
3atensaMu 2 U 3, uX rpaduku U cBoiicTBa. ['pa-

buku GyHKIUN

x-
_7

h y = x|

Bouruncasite 3HaueHus (QYHKIWH, 3aJaHHBIX
dopmynamu (Mpu HEOOXOAWMOCTH HCHOJbB30-
BaTh KAJIbKYJISTOP); COCTABJSATH TaOIHIIBI
3HaYeHUN (QYHKIHI.

Crpoutrh 1O TOUYKaM rpaduKd (QYHKIHH.
OnuceiBaTh CBOICTBa (DYHKIIMM Ha OCHOBE €€
rpauyecKoro NpeCTaBICHNUS.

MopeaupoBatb peanbHbIe 3aBUCHUMOCTH
dopmynamu u rpapukamu. UYwurars rpaduxu
pEaTbHBIX 3aBUCUMOCTEN.

Hcnonb3oBath (yHKIMOHAIBHYIO CHMBOJMKY
JUTSI 3aTTUCH Pa3HOOOpa3HBIX (PAKTOB, CBI3aHHBIX
C paccMaTpuBaeMbIMU (YHKIMSIMH, oOoraias
OTIBIT  BBIMOJIHEHUS 3HAKOBO-CUMBOJUYECKHX
nerictBuid. CTPOUTH PEYEBbIE KOHCTPYKIUU C
UCIOJIb30BaHUEM (DYHKIIMOHAILHOM TEPMUHOJIO-
TUH.

Hcnonb3oBaTh KOMIMBIOTEPHBIE POTPaMMBI
JUIsl  TIOCTpoeHUsT TpadukoB GyHKIUH, A
UCCIICIOBAHUS TOJIOKEHUSI Ha KOOPIAWHATHOM
IUIOCKOCTH IpadukoB (QPyHKIUN B 3aBUCUMOCTH
OT 3HaYeHUil Kod((ULIKMEHTOB, BXOAALIMX B
bopmyy.

Pacno3HaBaTh BUIbI H3y4aeMbIX (DYHKIUH.
IMoka3pIBaTH CXeMaTUYECKH TOJIOKEHUE Ha KO-
OPJIVHATHOM TUIOCKOCTU T'PaUKOB U3ydaeMbIX
(GbyHKIMIA B 3aBUCUMOCTH OT 3HaUYEHUH K03(pPu-
[UEHTOB, BXOISIINX B (DOPMYIIBI.

Crpontsb rpaguky U3ydaeMbIX (QyHKIIHIA;
ONHUCBIBATH UX

CBOMCTBA

YMeHHe caMOCTOSATEILHO CTABHUTH 1€, BEIOU-
paTh M CO3[1aBaTh ATOPUTMBI ISl PEIICHUS
yueOHBIX MAaTEMAaTUYECKUX TPOOIIEM.

YMeHHne BUICTh MAaTEMAaTUYCCKYIO 3a7ady B
KOHTEKCTE MPOOJIEMHON CHTyalluH B JPYIHX
JUCITUTUIMHAX, B OKPYKAIOIICH KU3HU.
CaMoCTOsITeJIbHO CTABUTH IIEJTH, BHIOUPATH U
CO3/1aBaTh AJITOPUTMEI JIJISl PEIICHUS YIeOHBIX
MaTeMaTHYeCKHUX MPOoOIIeM.

IInaHupoBAaTH U OCYIIECTBIIATD JCATCIIEHOCTD,
HAIPaBJICHHYIO HA pPeIIeHUe 3a1a4
HCCIIeIOBATEIICKOTO XapaKTepa.

12. YucjaoBble N0CJI€10BaATeIbHOCTH. ApudMeTHYeCKasi H TeoMeTpUYecKas nporpeccuu (/5+3=18 u)

29




IToHATHE YNCIOBON MTOCIIEN0BATEIBLHOCTH.
3asiaHue MOCe0BaTeIbHOCTH PEKYPPEHTHOM
bopmynoit 1 popmysoii N-ro dIeHa.

ApudmeTrrueckas ¥ reoMeTpuiecKas mpo-
rpeccun. opmynsl N-ro ieHa apudmernye-
CKOW M TEOMETPUYECKOU ITPOrPECCUM, CYMMBI
MEPBBIX I WIEHOB. M300pakeHre 4IeHOB
apu(pMETUYECKON U TEOMETPUUIECKOM TIporpec-
CUM TOYKaMU KOOPJIMHATHOM IUIOCKOCTH.
JIuHeNHbII ¥ SKCOHEHITHATBHBIN pocT. Cloxk-
HBIE TIPOLIEHTHI

IIpuMeHsiTh WHJIEKCHBIE O00O3HAYCHHS, CTPO-
UTb PEUEBbIE BHICKA3bIBAHUS C UCIIOJIb30BAHUEM
TEPMHHOJIOTHH,  CBA3aHHOM C  IOHSTHEM
IIOCJIEI0BATEILHOCTH.
BeIyuCaATE  WICHBI
3aJaHHbIX  (hOpMyIOit
peKyppeHTHOM hopMyIoii.

YcranaBauBaTh 3aKOHOMEPHOCTh B IIOCTpOE-
HUU TOCIIE0BATEIBHOCTH, €CIU U3BECTHBI IIEp-
BBI€ HECKOJIBKO €€ YJICHOB.

HN300paxkaTrs 4wieHbl NOCIEI0BATEILHOCTA TOY-
KaM# Ha KOOPJIMHATHOM TUIOCKOCTH.

MOCJICOBATCILHOCTEH,
II-ro YJICHA 01040

Pacno3naBathb apupMeTUYECKYIO u
FEOMETPUYECKYI0 TPOTPECCUU TpPH  Pa3HbIX
croco0ax 3agaHusl.

BbiBOAMTL HAa  OCHOBE  JIOKa3aTEJIbHBIX

paccyxaeHnit GopmyIbl 001Iero uaeHa aprudme-
TUYECKOM U TEOMETPUYECKOW MPOTPECCHid,
CYMMBI TEpPBBIX J YICHOB apu(pMeTHyecKoil u
reOMETPUYECKON TPOTPECCHil; pelaTh 3a1a4u C
UCIIOJIb30BaHUEM ITUX (POPMYIL.
PaccmaTpuBath npuMepbl U3 peasibHOM KU3HH,
WUTIOCTPUPYIOIINE H3MEHEHHe B apudmeruye-
CKOHM Iporpeccuu, B reOMETPHUYECKON mporpec-
CUH; H300paxKaTh COOTBETCTBYIOIIUE
3aBUCHUMOCTH TpadUUECKH.

Pemath 3a71a4n Ha CIOKHBIE MPOIEHTHI, B TOM
yHuclie 3aJa4yd U3 pealbHON MpakTHKU (¢
HCIOJIb30BaHUEM KaJIbKYJISTOPA)

IloHUMATB CYIIIHOCTH AITOPUTMUYECKUX
IIPEANMCAHUN U YMEHHUE JEHCTBOBATh B
COOTBETCTBUU C IIPEIIOKEHHBIM aJITOPUTMOM.
Buaers maTemMaTH4ECKYIO 33/1a4y B KOHTEKCTE
poOJIEMHOM CUTYalluy B IPYTUX JTUCLUIUIMHAX,
B OKPYKAaIOIIEH KU3HU.

13..OnucarensHas cratuctuka (10+1=11 u)

[IpencraBneHue AaHHBIX B BUJIE TaOJINUL,
auarpamm, rpagukon. CityyaiiHas u3MeH4H-

H3Biekary uHQOpMAIUIO U3 TaOnWIl U JIUa-
rpaMM, BBINOJHATH BBIYUCICHHUS MO TaOIuy-

ITonnMaTh B HCOJIB30BATH MaTEMaTHUYECKHUE
CpeacTBA HATJIIAHOCTU (,ZLI/Ial"paMMLI, Ta6J'II/II_[I>I,
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BOCTb. CTaTUCTUYECKUE

XapaKTepUCTUKH HAOOpa JaHHBIX: CpE/IHEe
apupmMeTHIecKoe, MeIuana, HanOoJIbIlee 1 Hau-
MeHbIIee 3HaueHus, pa3max. [IpencraBnenue o
BBEIOOPOYHOM UCCIIETOBAHUH

HBIM JaHHbIM. Omnpenejsitb IO JAWAarpaMMaM
HauOOJbIINEe W HAaUMEHBIINE JAHHBIC, CPABHH-
BATh BEIIMYUHBI.

IpeacraBaaTs uHbOpMAINMIO B BUAC TaOMIWII,
CTOJIOUATBIX M KPYTOBBIX JHarpaMM, B TOM
YHCIIE C TIOMOIIBIO KOMITBFOTEPHBIX TPOTPaAMM.
IIpuBOAMTH TPUMEpPHl YUCIIOBBIX JAHHBIX
(mena, poct, BpeMsi Ha JOPOTY U T. 1.), HAXO-
AUTH cpefHee apudMeTndeckoe, pa3mMax JucIo-
BBIX HA0OPOB.

IMpuBoAUTH CO/IepKaTEIBHBIC TPUMEPHI
WCTIOJIb30BAHUS CPETHUX JUTS OTTUCAHMSI TAHHBIX
(YpoBeHB BOJIBI B BOJIO€ME, CIIOPTHBHBIE TIOKa3a-
TEJH, OTIpeIeIICHUE TPAHUI] KIIMMATHISCKUX
30H)

CXEMBI) JUIsl WJUTFOCTPALlUU, HHTEPIPETaLiH,
apryMEHTallUH.

Buaers maTemMaTH4ECKyIO 33/1a4y B KOHTEKCTE
poOJIEMHOM CUTYallUU B IPYTUX JTUCLUIUIMHAX,
B OKPYKaIOIIEH KU3HU.

14. Cayuaiinbie cOObITHS M BEPOSITHOCTb ([15+1=16 u)

[TonsaTHE O CITy9aifHOM OMBITE M CIydallHOM COOBITHH. YacToTa ClydaitHOTO COOBITHSI.
CTaTuCcTUYECKHI TI0IX0/T K TIOHATHIO BEPOSITHOCTH. BEepOSATHOCTH IPOTHUBOIIOIOKHBIX COOBITHH.
JlocToBepHBIE U HEBO3MOXHBIE COOBITHS. PaBHOBO3MOKHOCTH cOOBITHI. Kitaccuueckoe onpenere-

HHEC BCPOATHOCTH

IIpoBoaMTH CiIy4aiiHbIE SKCIIEPUMEHTHI, B TOM YHCJIE C MTOMOIIBI0 KOMIBIOTEPHOTO MOJCIHPOBA-
HUS, UHTEPIPETUPOBATh MX PE3yIbTaThl. BHIYHCIAATH YaCTOTY CIy4allHOTO COOBITHS; OIICHHBATh
BEPOSTHOCTH C TIOMOII[BIO YACTOTHI, TIOJYYCHHOU OTIBITHBIM ITyTEM.

PemaTh 337241 Ha HAXOXKICHUE BEPOSTHOCTEH COOBITHIA.

IIpuBoAMTHL TIpUMEPHI CIy4alHBIX COOBITHIA, B YACTHOCTU JIOCTOBEPHBIX U HEBO3MOXHBIX COOBI-

THI, MaJIOBEPOSITHBIX COOBITHIA.

IIpuBoAMTH IPUMEpPHl  PABHOBEPOSITHBIX COOBITHI

Buaers MmaTemMaTuyeckyio 3a1a4y B KOHTEKCTE
MpoOJIEMHOM CUTyallud B IPYTUX AUCHUIUIMHAX,
B OKPYXaIOIIEH KU3HU.

YMeHHe BbIJIBUraTh TUIIOTE3bl MPH PEIICHUU
yueOHBIX 3ajJ]a4, MOHUMAaTh HEOOXOAUMOCTh HX
MIPOBEPKHU.

15. dnnemenTsl KoMOUHATOPUKHU (10 u)

Perenne koMOMHATOPHBIX 3a]1a4 IepedopoM
BapuaHTOB. KoMOMHATOpHOE MPAaBUIIO YMHOXKe-
Hus. [lepecTaHOBKY U akTOpHA

BCEX  BO3MOXHBIX
00BEKTOB WM

BoinoaHaTs,  miepedop
BapMaHTOB I  Iepecyera
KOMOMHAIIHH.

ITonmMaTh, M HCOOJB30BAaTh MAaTEMaTHYECKHE
cpeacTBa HAriIAHOCTHU CXEMbI UIA HUIUIHOCTpaA-
WU, UHTCPIPCTALIUN
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IIpumensaTb IIPABUJIO KOMOMHATOPHOTO
YMHO’KEHUS JUIsl PELICHUs 3aJad Ha HaxXoXKIe-
HUE YHCJia 00BEKTOB WJIM KOMOWHAIUH (amaro-
HaJIU MHOTOYI'OJIbHUKA, PYKOIOXKaTus, YHUCIIO
KOJIOB, IU(POB, MAPOJICH U T. I1. ).
Pacno3naBaTp 3a7auy Ha ONpENEICHUE YUCIIA
HEPECTAHOBOK U BBINOJHSITH COOTBETCTBYIOLIUE
BBIUHCIICHUSL.

Pematp 3a1aun Ha BHIYMCIICHUE BEPOSITHOCTH C
IPUMEHEHHEM KOMOMHATOPUKHU

16. MHokecTBa. DJjieMeHTbI JIOruKH (5 u)

MHO0KeCTBO, 2JIEMEHT MHOXKECTBA. 3aJaHue
MHOYECTB MEPEUYHCICHUEM JIEMEHTOB,
XapaKTepUCTUYECKUM CBOMCTBOM. CTaHIapTHHIE
0003HaYEHHSI YNCTIOBBIX MHOKECTB. [TycToe
MHOKECTBO U ero o0o3Hauenue. IToaMmuoxe-
ctB0. OOBEIMHEHHE U TTepEeCceYCHNE MHOXKECTB,
Pa3HOCTbh MHOKECTB.

NnmrocTpaiust OTHOMEHUN MEXTy MHOKECT-
BaMU C MOMOUIBIO Auarpamm Jitnepa — BeHHa.

[ToHsTHSA O PAaBHOCUIIBHOCTH, CJICIOBAHUU,
ynoTpeOIeHUE JIOTHISCKUX CBSA30K €CIIU  TO,

8 MoOM U MOJbKO mom ciyyae. Jlorndueckue
CBSI3KH U, UJIU

I[IpuBoauTH MpuUMEpbl KOHEYHBIX U OECKOHEu-
HbIX MHOXecTB. Haxoguth oObenuHeHue u
nepeceueHre MHoxecTB. IIpuBoauTh MpUMepsl
HECJIOXKHBIX KiIaccuuKariuii.

Hcnoab3oBaTh  TEOPETHKO-MHOXKECTBEHHYIO
CHUMBOJIMKY M SI3bIK IIPU PELICHUM 3a7ad B XOJe
U3YUYCHMsI pa3IMYHbIX Pa3/eNoB Kypca.
HNnnocTpupoBaTh MaTeMaTHYeCKUE MOHATHS U
yTBepkaeHHs npumepamu. Ucnosib3oBaTh npu-
Mepbl U KOHTPIIPUMEPHI B apryMEHTALUH.
KoncTpynpoBaTh MaTeMaTH4yecKHE Mpeaioxke-
HUSl C TIOMOLIBIO CBSI30K ecliu mo, 8 mom u
MONbKO MOM clyyde, JOTUYECKUX CBS30K U,
unu

IMonuMarTh 1 KCIOJIL30BaTh MATEMATUUECKIE
Cpe/ICTBa HATJISATHOCTH (IMarpaMMbl, TAOJIHIIBI,
CXEMBI) JUTsl IULTIOCTPAIliU, HHTEPIPETAIIUH,
apryMeHTaIluH.

Pe3eps -28u
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Pa3znen « I'eomerpus»

1. Hpsimblie u yriasl (20u)

Touka, mpsmasi, MI0CKOCTh. OTPE30K, JIyH.
VYrou. IIpsaMoi1 yroii, OCTpbId U TYNOH YIJIBI,
pa3BEepHYTHIN yroj. BepTukanbHble U CMEXHBIE
yribl. buccekTpuca yria u ee cBoiictBo. CBOM-
CTBA YIJIOB C MapajieIbHbIMU U
MepIEHINKYISIPHBIMUA CTOpOHaMu. Bzanmuoe
pacIoyioKeHue MpsAMBIX Ha MJIOCKOCTH: mapai-
JIETbHBIE U NIEPECEKAIOIINECS IIPSIMBIE.
[TepnienaukynspHblie npsiMbie. TeopeMbl O
MapajuIeIbHOCTH U NEPIIECHINKYISIPHOCTH TIps-
MbIX. [leprieHauKyIIsip 1 HAaKJIOHHAS K IPSMOI.
CepearHHBIN NEPIIEHANKYISIP K OTPE3KY.

CpoiicTBa OMCCEKTPUCHI yIIa U CEPETUHHOTO
MEePIEeHIUKYIIAPA K OTPE3KY.

DopMyJMPOBATH U A0KA3BIBATH TEOPEMBI, BBIPAKAIOIINE
CBOMCTBA BEPTUKAJIBHBIX U CMEKHBIX YIJIOB, CBOMCTBA U
MPU3HAKYU TApaUICNIbHBIX MPAMBIX, O € JUHCTBEHHOCTH
MEepIEeHANKYISIpa K MPSIMOM, CBOMCTBE NEPIEHIUKYJIIApA U
HaKJIOHHOM, CBOMCTBAaxX OMCCEKTPUCHI yIrila U CEPETMHHOTO
MEePIEHANKYISIpa K OTPE3KY.

PemaTe 3a1aumM Ha IOCTPOEHUE, T0KA3ATENBCTBO U
BBIYMCIICHUS. BBIIENATh B yCIIOBUM 3374l YCIIOBHUE U
3aknrodeHre. Onupasce Ha yCIOBHUE 33J1a4M, IPOBOAUTH
HeoOX0oMMBbIE JoKa3aTellbHble paccyxaeHus. Conocras-
JIATh MOJYYEHHBIA PE3yNbTaT C YCIOBUEM 3a/1a4H.

YMeThb HaXOUTh B Pa3IUIHBIX
MCTOYHUKAX UH(OpMaIHIO,
HEOOXOUMYIO JJIs PEIICHUS
MaTeMaTHYeCKUX MPpooIeM, U TIpe-
CTaBJIATH €€ B MOHATHOMU (opme,
MMOHUMATh U UCIOJIH30BATh
MaTeMaTH4YeCKHUEe CPe/ICTBA HATJISTHO-
CTH (YepTex M) ISl UIUTFOCTPALIHH,
HHTEPIPETALHH.

2. Tpeyroabauxu (654.)

Tpeyronsauku. I[IpsmoyronsHsle, 0CTpo-
YTOJIBHBIE U TYNOYTOJIbHBIE TPEYTOJIbHUKH. BbI-
coTa, MeJiaHa, OUCCEKTPHUCA, CPEAHSS JTMHUS

®opMyIHpPOBaTh ONPEIEICHNS NPSIMOYrOJBHOTO, OCTPO-
YTOJIBHOTO, TYIOYI'OJbHOTO, paBHOOEIPEHHOTO, PABHOCTO-
POHHEro TPEYroJIbHUKOB; BBICOTBHL, MeJIUaHbl, OHCCEK-

YMeHue BbIABUraTh TUIIOTE3BI IPH
peleHn y4yeOHBIX 3ajay, OHUMATh
HE00X0IMMOCTh MX MPOBEPKHU.
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TpeyroyibHuKa. PaBHOOEjpEeHHBIC 1
PaBHOCTOPOHHUE TPEYrOJIbHUKH; CBOMCTBA U
MIPU3HAKK PaBHOOEIPEHHOTO TPEYTrOJIbHUKA.

[Ipu3Haku paBeHCTBA TPEYroJIbHUKOB. [Ipu-
3HAKH PaBEHCTBA IPSIMOYTOJIbHBIX TPEYT OJIbHU-
koB. HepaBeHnctBo TpeyronbHuka. CooTHO1IE-
HUS MEXJly CTOPOHAMU U yIJIaMH TPEYroJIbHUKA.
Cymma yrioB TpeyrosibHHKa. BHelHue yrisl
TPEYroJbHUKA, TEOPEMA O BHEIIIHEM YTJIe
TpeyroipHuka. Teopema ®aneca. [lonodue Tpe-
YTrOJIbHUKOB; K03 dunneHT noaodus. [Ipuznaku
oA00Ms TPEYrOJIbHUKOB.

Teopema [Tudaropa. Cunyc, KOCHHYC, TaH-
I'€HC, KOTAHT'€HC OCTPOTO yria MpsSMOYroJbHOTO
TpeyronbHuKa 1 yriaos ot 0 go 180°; npusene-
HUE K ocTpoMy yriy. Pemenue npsMoyroybHbIX
TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETpUYE-
CKO€ TOXAeCTBO. DOPMYIIbI, CBA3BIBAIOIINE CH-
HYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJJHOTO U
TOTO K€ yria. Pemenue TpeyrojapHUKOB: TEO-
peMa KOCHMHYCOB M TEOpEMa CHHYCOB.
3ameuaTeNbHbIE TOYKU TPEYrOJIbHUKA: TOUKH
[IEPECEYCHMS] CEPEAUHHBIX NIEPIEHIUKYIIAPOB,
OUCCEKTPUC, MEJIMAH, BBICOT U MX MPOJOKEHHUH

TPUCHI, CPEIHEN JUMHUU TPEYroJIbHUKA; PACHO3HABATH U
H300pakKATh UX HA YEPTEKAX U PUCYHKAX.

@D opMyJIMPOBATh OMPEEICHUE PAaBHBIX TPEYrOJbHHUKOB.
@D opMyJIMPOBaTh U JA0KA3bIBATH TEOPEMBI O MPU3HAKAX
PaBEHCTBA TPEYTOJIbHUKOB.

OO0BbACHATH ¥ MJLIIOCTPUPOBATH HEPABEHCTBO TPEYTOJIb-
HUKA.

@D opMyJIMPOBATh U I0KA3bIBATH TEOPEMBI O CBOMCTBAX U
MpU3HAKaX PaBHOOEIPEHHOTO TPEYrOJIbHUKA, COOTHOIIE-
HUSAX MEXJY CTOPOHAMU M yriaMu TPEYroJibHHKa, CyMME
VIJIOB TPEYTrOJbHUKA, BHEIIHEM YIJIE€ TPEYroJbHHUKA, O
CpeIHEeN TMHUM TPEYTrOJIbHUKA.

@D opMyJIHMPOBATH OTIPeIeTIeHNE TTOA0OHBIX TPEYT OJIbHU-
KOB.

@D opMyJIMPOBaTh U JA0KA3bIBATH TEOPEMBI O MPU3HAKAX
moAo00us TpeyrojlbHUKOB, Teopemy Daneca.
®opmyaupoBaTh OMNpeAeieHUS U HIJIIOCTPUPOBATH
HNOHSTHSI CHHYCA, KOCHHYCA, TaHT'€HCAa M KOTaHT'€HCa OCT-
poro yria MpsSMOYroJbHOTO TpPEyroJibHUKa. BhIBOAMTH
dbopMynbl, BeIpakaronue GyHKIUU yria IpSMOYroJbHOTO
TpPEYrojbHUKa 4epe3 ero CTopoHbl. MopmyaupoBaTth U
Aoka3bIBaTh Teopemy [ludaropa.

®opmyIHpoOBaTh OIpE/AeICHUs] CHHYCa, KOCHMHYca, TaH-
reHca, kotauresca yrijio ot 0 o 180°.

BoiBoauTh GopMysbl, Belpaxkaronye (GyHKIHH YIJIOB OT
0 mo 180° yepe3 PpyHKIIMU OCTPBIX YIIIOB.
®opmyIUpOBATH u Pa3bACHATH OCHOBHOE
TPUTOHOMETpHUYECKOe TOXkAecTBO. [lo 3HaueHHsIM OJHOMU
TPUTOHOMETPUYECKON (PYHKIIMU yriia BHIYUCIATH 3Haye-
HUS APYTrUX TPUTOHOMETPHUECKUX (PYHKIIMI 3TOTO yria.
@®opMyJIMPOBATh U AOKA3BIBATH TEOPEMbl CHHYCOB U
KOCHHYCOB.

®opMyJIMPOBATh U [A0Ka3bIBAaThb TEOPEMBbl O TOYKaxX
NEPECEUCHHs] CEPEIUHHBIX MEepPHEHAUKYISIPOB, OUCCEK-

YMmeHune MpUMEHSTh WHAYKTUBHBIC H
JNENYKTUBHBIE CIIOCOOBI  paccyxie-
HUW, BUJETh pa3JIMYHBIC CTPATETUH
penieHus 3aaay.

YMeHHe CaMOCTOSTEIBHO CTaBUTh
1eIU, BBIOMpaTh W CO3JaBaTh aliro-
PUTMBI  JUISL  pEUICHHS  Y4eOHBIX
MaTeMaTHYeCKUX MPOOIIeM.

YMeHue TIaHUPOBATH U OCYIIECTB-
JSATh  JACSITEIBHOCTh, HAMPABJICHHYIO
Ha pEIICHHE 3a/lad HCCIeI0BaTEb-
CKOTO XapakTepa.
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TPUC, MEAMAH, BBICOT WJIM UX IIPOJOJDKECHUM.
HccaenoBars CBOMCTBA TPEYroOJbHUKA C€ TOMOILBIO
KOMIIBIOTEPHBIX IIPOrPAMM.

PemaTe 3a1aun Ha NOCTPOEHME, TOKA3ATEIBCTBO U BBIYHUC-
neHus. BelaeJasiTh B yCIIOBUM 337ja4X YCIIOBHE U 3aKJIH0OYE-
HUE.

MogaeaunpoBaTh yCIOBHE 33J]a4M C IOMOIIBIO YepTexka
WM PUCYHKA, IPOBOAMTH JOMOJHUTEIbHBIE TIOCTPOCHUS B
xoJie perienusi. Onupasch Ha JaHHbIE YCIOBUS 33/1a4H,
NPOBOAMTH HEOOXOUMBIE PACCYKICHHUS.
HNHTepnperupoBaTh NOJYyYEHHBIN PE3yIbTaT U COMOCTAB-
JSIT €r0 C YCIIOBHEM 3aJa4H

3. Yerbipéxyroabuuku (204)

YeteipexyronbHuk. [lapanmenorpamm, TeopeMbl
O CBOICTBax CTOpPOH, YIJOB M JWaroHaien
napasienorpaMma 1 e€ro npu3HaKu.
[IpsimoyronpHUK, TEOpeMa O pPaBEHCTBE Jua-
roHajel NpAMOYTOJIbHUKA.
PoMmO0, Teopema o CBOMCTBE AUaroHaie.
KBanpar.

Tpaneuus, cpeHss JUHUAS Tpaneluru; paBHO-
OenpeHHas Tpanenus

®opmyupoBaTh OINpeeNeHusl napamiernorpaMma, mpsi-
MOYTOJIbHUKA, KBaJpaTa, poM0Oa, Tpamneuu, paBHOOSpEH-
HOW W MIPSMOYTOJIbHOW Tpamneuuu, CpeaHed JIUHUK Tparie-
[[UU; pPacmo3HaBaTh U M300pakaTh UX Ha yepTexkax U
pHUCYHKaX.

DopMyJMPOBATH U 10KA3bIBATH TEOPEMBI O CBOMCTBAX U
IIpU3HAKax MapajjiesiorpaMmma, npsMoyrojbHUKa, KBapa-
Ta, poM0a, Tparneuuu.

HccnenoBath CBOMCTBA YETHIPEXYTOJIBHUKOB C TOMOIIBIO
KOMITBIOTEPHBIX IPOTPAMM.

Pematp 3amaun Ha MOCTPOEHME, JOKA3aTE€IbCTBO U BbI-
yucieHus. MoaeJIMpoBaTh YCIOBHE 33/1la4dl C MOMOIIBIO
yepTexka WIM PUCYHKA, MPOBOAUTDH JOTOIHUTEIbHBIE I10-
CTPOEHUS B XOJI€ PEIICHUSI.

BoigensaTb Ha uyepTeke KOH(UTypaluu, HEoOXOIUMbIe
JUIS TIPOBEJICHUSI 0OOCHOBAHMI JIOTHUECKHUX IIAroB perie-
HUSL.

HNHTepnpeTrupoBaTh MOJYyYEHHBIN pE3ynbTaT U COMOCTAB-
JSITh €r0 C YCIIOBHEM 3aJjauH

YMeHue BBIIBUTATH TUIOTE3BI TIPHU
perieHur ydeOHBIX 3ajad, MOHUMATh
HEO0OXOIUMOCTb UX MPOBEPKH.
YMeHue NpUMEHSITh WHAYKTUBHBIE U
JNENYKTUBHBIE CIIOCOOBI  paccyxie-
HUHM, BUJETh pa3MyHbIe CTpaTeTruu
pelieHus 3a1ad.

YMeHHe CaMOCTOATEIbHO CTaBUTH
e, BBIOMpAaTh M CO3JaBaTh ajro-
PUTMBI Uil peuieHuss  y4eOHBIX
MaTeMaTHYECKUX MPoOIIeM.

YMeHue MIaHUPOBATh U OCYIIECTB-
JATh JIESTENIbHOCTh, HAMpPaBICHHYIO
Ha pelIeHHe 3a7ad HcCcleA0BaTeb-
CKOT'O XapakTepa.
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4. Muoroyroabuuku (104)

MHOroyrojapHuK. BBIMYyKIIbIE MHOTOYIOJIBHUKH.
[IpaBuibHBIE MHOIOYTrOJIBHMKM. Teopema o
CyMME YIVIOB BBIIIYKIOIO MHOIOYTOJIbHHUKA.
Teopema 0 CymMMe BHEIIHHX YIVIOB BBIIIYKJIOI'O
MHOT'OYTOJIbHHKA

PacnosHaBaTe MHOTOYrOJIBHUKH, (OPMYJIHPOBATH OI-
peneseHre U NPUBOAMTH IIPUMEPBI MHOTOYTOJIBHUKOB.

D opMyJIHPOBATh U I0Ka3bIBATh TEOPEMY O CyMME YIJIOB
BBIITYKJIOT'O MHOTOYI'OJIbHUKA.

HccaenoBarb CBONMCTBA MHOIOYrOJIBHUKOB C ITIOMOILIBIO
KOMITBIOTEPHBIX POTPaMM.

PemaTe 3a1a4un Ha 10Ka3aTeNIbCTBO U BBIYUCIICHUS.
MopenupoBaTh yCIOBHE 3aJa4d C IOMOIIBIO YEPTEkKa
WJIM PUCYHKA, HPOBOAUTH JOTOJHUTEIbHBIE IOCTPOCHUS B
XOJI€ pEUICHHUS.

HNHTepnpeTrupoBaTh MOJYyYEHHBIN PE3YJIbTAaT U CONMOCTAB-
JSTH €T0 C YCIOBUEM 3a7auu

YMeHue BBIIBUTaTh THIIOTE3BI IPH
pemieHnH y4eOHBIX 3a7ad, OHUMATh
HE0OX0IMMOCTb UX NPOBEPKH.
YMmeHHe NMPUMEHAITh WHAYKTUBHBIE H
JENYKTUBHBIE CIIOCOOBI  paccyxie-
HUH, BHUJIETh pPA3IUYHBIC CTPATETHH
peleHwus 3a/1a4.

YMeHue CcaMOCTOATENBHO CTaBUTh
1eJu, BBIOMpaTh W CO3JaBaTh aliro-
PUTMBI  JUIS  pemIeHust  y4eOHBIX
MaTeMaTHYECKUX MPOOIIEeM.

YMeHue TTaHUPOBATh M OCYIIECTB-
JSTh JICATENIHOCTh, HAIPaBJICHHYIO
Ha pEIICHWEe 3a/1a4 KCCIIe0BATENb-
CKOT'0 XapakTepa.

5. Oxpy:xxkHoCcTH U KpYT (209)

OxpyxHocTb U Kpyr. LlenTp, paauyc, nuamerp.
Hyra, xopaa. Cektop, cermeHT. L{eHTpanbHbIi,
BIIMCAHHBIN yroJi, BeJIMYMHA BIIMCAHHOTO yIJa.
B3aumHoe pacnonoxeHue npsmMoi U OKpy»KHO-
CTH, IByX OKpyxHOcTel. KacarenpHas u cexy-
asi K OKpY>KHOCTH, UX CBOWCTBA.

BrnucanHble W ONHMCAaHHBIE MHOTOYTOJIbHHUKH.
OKpyXHOCTb, BIMCAHHASI B TPEYTrOJIbHUK, U OK-
PYXKHOCTb, ONHUCaHHAas OKOJO TPEYroJbHUKA.
Teopembl 0 CYIIECTBOBAHMM OKPYKHOCTH,
BIMCAHHOM B TPEYTOJIbHUK, U OKPYKHOCTH, OTTU-
CaHHOM OKOJIO TPEYrOJbHUKA.

Bnucanubie 1 onMcaHHbIE OKPYKHOCTH

@ opMyIHpPOBATH OIPEICICHUS MOHATHIH, CBSI3aHHBIX C
OKPY>KHOCTBI0, IEHTPAJIbHOTO U BIIMCAHHOIO YIJIOB, CEKY-
HIei U KacaTelbHON K OKPYKHOCTH, YTJIOB, CBSI3aHHBIX C
OKPY>KHOCTBIO.

®opMyIHpPOBaTh U I0KA3BIBATH TEOPEMbI O BIMCAHHBIX
yriax, yriax, CBI3aHHBIX C OKPY>KHOCTBIO.

H3o006paxkarb, pacno3HaBaTh U ONHMCHIBATH B3aNMHOE
pacrmooKeHue MPAMOil U OKPYKHOCTH.

H3o6paxkary 1 (popmyaupoBaTh ONpeaclieHUs BIUCAH-
HBIX M OMMCAHHBIX MHOTOYT'OJIbHUKOB U TPEYTOJIbHUKOB;
OKPY>KHOCTH, BIIICAHHOH B TPEYTOJIbHUK, U OKPYKHOCTH,
OTIMCAHHOM OKOJIO TPEYroJIbHUKA.

@D opMyJIMPOBATh U I0KA3bIBATh TEOPEMbI O BIUCAHHOM

YMeHHe BBIJBUTATh THUIIOTE3BI TPH
perieHur yuyeOHBIX 3aja4, MOHUMAaTh
HEOOXOMMOCTh MX ITPOBEPKH.
YMeHue TPUMEHSATh UHAYKTUBHBIC U
JNEAYKTUBHBIE CIIOCOOBI  paccyxje-
HUW, BUJCTh pa3JIMYHBIC CTPATCTHH
pelieHus 3a1ay.

YMeHHe CaMOCTOSTEIIBHO CTaBUTh
1IeJM, BBIOMpaTh W CO37aBaTh allro-
PUTMBI  JUISL  pelleHHus]  y4eOHBIX
MaTeMaTHYEeCKHUX MpoOIeM.

YMeHue mIaHUPOBATH U OCYILIECTB-
JSTh JIESITENIbHOCTh, HAMpPaBICHHYIO
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IIPAaBUIILHOTO MHOTOYT OJIbHUKA.

@opMyJIbl AJI1 BBIYUCIICHUS CTOPOHBI IIPaBUJIb-
HOI'O MHOTOYIOJIbHUKA; pajnyca OKpPYKHOCTH,
BIIMCaHHOM B IIPaBUJIbHBIM MHOTOYI'OJIBHHK; pa-
IMYyCa OKPYKHOCTH, OIMCAHHOU OKOJIO IPaBHJIb-
HOTI'O MHOTOYTOJIbHUKA

Y OTIMCAaHHOW OKPYKHOCTSAX TPEYrOJIbHUKA U MHOTOYI'OJ1b-
HUKA.

HccaenoBarh cBOMCTBa KOHPHUTYpaLNUid, CBI3aHHBIX C OK-
PYXHOCTBIO, C IOMOLIBIO KOMIIBIOTEPHBIX IIPOrPAMM.
PemaTe 3a1a4n Ha IOCTPOEHUE, TOKA3ATEIBCTBO U BBIUHC-
JICHHMSL.

MopaenupoBaTh yCIOBHE 3aJa4d C IIOMOIIBIO YEPTEkKA
WJIM PUCYHKA, NPOBOAUTH JOTOJHUTEIBHBIE IOCTPOCHUS B
XOJI€ PELICHHUS.

BbigensaTe Ha ueprexke KoHuUrypanuu, HEoOXOIAUMbIE
JUIs TIPOBEJIEHUS] 0OOCHOBAHM JIOTUYECKHUX ILIAroB perie-
HUS.

HNHTepnperupoBaTh NOJYYECHHBIN PE3YIBTAT U CONOCTAB-
JIITh €70 C yCIOBUEM 3a1a4u

Ha pelIeHHE 3aJad WCCIeI0BaTelb-
CKOTO XapakTepa.

6 l'eomeTpuueckue npeodopazosanus (104)

[Tonsarue o paBeHcTBe uryp. [lonsTue aBUKe-
HUS: OCeBas U LIEHTpaJIbHAsl CAMMETPUH, Tapa-
JIETIbHBIN epeHoc, noBopoT. [loHsTHe 0 momo-
Ooun GUTyp ¥ TOMOTETUH

OO0BbsICHATH Y WJLTIOCTPUPOBATH TIOHITHS PaBEHCTBA (U-
ryp, nofaoous. CTPOUTh paBHbIE U CUMMETPUYHBIC (QUTY-
PBI, BBINOJIHSATH MapaJUICIbHBIN MIEPEHOC U TIOBOPOT.
HccaenoBaTh CBOICTBA NBW)KECHHUH C IMOMOIIBIO KOMIIbL-
IOTEPHBIX MTPOTPaAMM.

BBINOJHATH TPOEKTHI 110 TEMaM T'€OMETPUUYECKUX MTPE00-
pa3oBaHUi Ha TJIOCKOCTH

YMeHue MIaHUpPOBATh U OCYIIECTB-
JSATh JESTENIbHOCTh, HAMpaBJICHHYIO
Ha pelIeHue 3a7ad Hcclea0BaTelb-
CKOT'O XapakTepa.

7. TlocTpoeHusi ¢ MOMOIILIO HUPKYJIsI U JIUHEHKH (54)

HOCTpOGHI/IH C IIOMOMIBIO NHUPKYJIA U JIMHEHKU.
OCHOBHBIC 3a/lauyd Ha IIOCTPOCHHUEC: NCIICHUC OT-
Ppe3Ka 1omnoJaM; moCTpoOCHUC yria, paBHOIo JaH-
HOMY; HOCTPOCHUEC TPCYT'OJIbHUKA I10 TPEM
CTOPOHaM; IMOCTPOCHUC MCPIICHAUKYJIAPA K P~
MOfI; MMOCTPOCHUC 6I/ICCCKTpI/ICH yria; JCJICHUC
OTPE3Ka Ha 7 paBHBIX yacTei

PemaTh 3ajaun Ha NOCTPOEHUE C MOMOIIBIO LIUPKYJIS U
JIMHEUKH.

HaxoauTth ycioBUs CyIIECTBOBAHUS PEILICHUs, BBITOIHATh
HOCTPOEHHUE TOUYEK, HEOOXOIUMBIX Ul MOCTPOEHUS UCKO-
MO# (pUTYpBHI.

Jloka3bIBaTh, YTO MOCTpPOEHHAst (Urypa ynOBIETBOPSET
yCIOBHSM 337a4uM (ONpeAessiTh YHCIO pelIeHUH 3a1adu
IpU KaXJIOM BO3MOYKHOM BBIOOpE TaHHBIX)

YMeHne BUICTh MaTEMaTUYICCKYIO
3aa1y B KOHTCKCTC HpO6J’I€MHOI>i
CUTyallul B JAPYrux AUCHUIUIMHAX, B
OKPY)KaIOIHeﬁ KHU3HU.

Hmernb MEPpBOHAYAJIbHBIC
MMpEaACTaBJICHUA 00 nacax m 0 METO-
JaxX MAaTCMAaTUKH KaK YHHBCPCAJIbHOM
A3BIKC HAYKHM W TCXHUKH, CPCIACTBC

37




MOJCIIMPOBaHUA SIBIICHUH M mponec-
COB.

8. H3MmepeHune reoMeTpuuecKNX BeJUYUH (254)

Jlnuna otpeska. Jnuna nomanon. Ilepumerp
MHOTOYT'OJIbHUKA.

Paccrosnue ot Ttoukm no mpsimou. PaccrosHue
MEXAy MapajyiebHbIMU IPSIMBIMU.

JInuHa OKpYXHOCTH, 4YHCIO JI, JJIMHA JYTH

OKPY>KHOCTH.

I'papgycHast mepa yriia, COOTBETCTBUE MEKITY
BEJINYMHOM [IEHTPAJIBHOTO yIja U JJIMHON AYr'H
OKPY’KHOCTH.

[Tonsatue mnomanu miockux ¢uryp. PaBHo-
COCTaBJIEHHbIE U paBHOBeNMKUE GuUrypsl. [1mo-
b npsMoyroibHuka. [lnomanyu napanieno-
rpaMMa, TPeyroJibHUKa U Tpaneuuu (OCHOBHbIE
hopmyer). DopMyItbl, BRIpaXKaroue TIIOaab
TPEyroJbHUKA Yepe3 IBE CTOPOHBI M YTOJ MEX-
Iy HIMH, Yepe3 MepUMeETpP U paguyc BIMCAHHON
okpyxHoctu; hopmyna ['epona. [Lomans
MHOToyroJjibHukKa. [lnomanp kpyra u miomniaab
cexkropa. CoOTHOIIEHUE MEXAY TUIOIAIIMU I10-
TOOHBIX UTYp

OO0bsICHATH, ¥ WUIIOCTPUPOBATH I[IOHATUE IEPUMETpA
MHOTOYTOJIbHUKA.

®opMyIHpPOBaTh OINpPEACICHUS PACCTOSHUS MEXKIY TOY-
KaMH, OT TOUKH JIO0 MPSIMOM, MEXy MapajljeIbHbIMU Tpsi-
MBIMHU.

®opmyupoBaTh U 00BSICHATH CBOMCTBA JAJIMHBIL, I'payc-
HOM MepBbI yria, IUIOIIaIH.

®opMyIUpOBaTh  COOTBETCTBUE MEXIY BEITUYMHON
LEHTPAJIBLHOTO yria U JUIMHON AYTH OKPYKHOCTH.
OO0BbACHATH U WLIIOCTPUPOBATDH MOHATUS PAaBHOBEJIUKHUX
Y PaBHOCOCTABJICHHBIX QUTYD.

BoiBoauTh (QopMmynbl IUIOIIafeNd MpsIMOYroJIbHHUKA, Ia-
pajuienorpaMma, TpeyrojabHHUKA U Tpareuuy, a Takke Gop-
Myily, BBIPaXKaroOIyl0 IUIOIAAb TPEYroJIbHHKA 4epe3 IBe
CTOPOHBI M YTOJ MEXIY HUMH, UINHY OKPYKHOCTH, IIJIO-
miaapb Kpyra.

Haxoauth 1miomaap MHOIOYrojbHHKA pa30MeHueM Ha
TPEYTOJIbHUKU U YETBIPEX YT OJIbHUKH.

O0BACHAT, U WIJIIOCTPUPOBATH OTHOUICHUE IUIONIAJCH
oJ00HBIX uryp.

Pemare 3amauM Ha BBIYMCIICHHE JIMHEWHBIX BEJIWYUH,
IpaJyCHON MepbI yIJla U IUIOIIAAEH TPEYroJIbHUKOB, YEThI-
PEXYTOJIbBHUKOB M MHOTOYI'OJIBHUKOB, JJIMHBI OKPY>KHOCTU
U mIomaayu kpyra. Onupasch Ha JJaHHBIE YCJIOBHS 3aJauH,
HAXOJAUTh BO3MOXXHOCTH IPUMEHEHUSI HEOOXO0AUMBIX (hop-
My, IpeoOpa3oBbIBATh (POPMYJIBL.

Hcnoan3oBate GopMyinsl A1 000CHOBAaHUS JI0Ka3aTelb-
HBIX PacCyXICHUM B XOJI€ PEILIECHUSI.

HNHaTepnpeTnpoBaTh NMOJYyYEHHBIN PE3YILTAT U COMOCTAB-
JISITh €70 C YCIIOBUEM 3aJaun

YMmenune BUAECTH MaTEMaTHYECKYIO
3aJauy B KOHTEKCTE MpoOJIeMHOU
CUTYyalluu B JIPYruX AMCLUUILIMHAX, B
OKpY>KaIOIIEeH )KU3HHU.

Nmernb [IEpBOHAYAIILHBIC
npeJcTaBieHus] 00 UIesiX U O METo-
JaX MaTEeMaTHKU KaK YHUBEPCaIbHOM
A3bIKE€ HAYKH W TEXHUKH, CPE/ICTBE
MOJENTUPOBaHUS SBJICHUN W Tpoliec-
COB
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9. Koopaunatsi (104)

JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH.
VYpaBHeHue npsmoi. KoopanHatel cepenHbl
oTpe3ka. PopMyiia pacCTOSTHUS MEKy JBYMS
TOYKAaMH INIOCKOCTH. Y PaBHEHHUE OKPYKHOCTH

OO0bsAICHAT, U WLIIOCTPUPOBATH IIOHATUE JIEKAPTOBOM
CUCTEMbI KOOPAMHAT.

BeiBomMTHL ¥ MCHOIB30BaThL (POPMYIIBI KOOPIUHAT CEpe-
JIMHBI OTpe3Ka, PacCTOSHUSA MEXAY JIBYMs TOYKaMHU IJIO-
CKOCTH, YPaBHEHUS IPSIMOU U OKPYKHOCTH.

BbINOJHATH TPOEKTHl MO TEMaM HCIOJIb30BAHUS KOOP-
JMHATHOTO METOJa MPH PEIICHUH 3a7a4 Ha BBIYUCICHUS U
JI0Ka3aTenbCcTBa

YMmenune BUAECTH MaTEMaTHYECKYIO
3aJauy B KOHTEKCTE MpoOJIeMHOU
CUTyalluu B JIpYruX AMCLUUILIMHAX, B
OKPY>KaIOILEeH )KU3HMU.

Nmernb [IEpBOHAYAJIbHBIC
npeJcTaBieHus] 00 UIesiX U O METo-
JaX MaTEeMaTHKU KaK YHUBEPCaIbHOM
A3bIKE HAYKH W TEXHUKH, CPE/ICTBE
MOJIEJTUPOBaHUs SBJICHUM W Tpoliec-
COB

10. BekTopsi (104)

Bexrop. Jlmna (Moyns) BekTopa. PaBeHCTBO
BekTopoB. Kosmuueapusie BekTopsl. Koopau-
HaThl BEKTOpa. YMHOKEHHE BEKTOpa Ha YHCJIO,
CyMMa BEKTOPOB, pa3joKeHHe BEKTOpa M0 ABYM
HEKOJUIMHEAPHBIM BEKTOpaM. YTOJ MEXITY
BekTopamu. CKalsipHOE MPOU3BEICHHE BEKTOP

®opmyIMpoOBaTh OINpEACNEHUS W WUIIOCTPUPOBATh IO-
HATUSL BEKTOPA, JJIMHBI (MOJYJs1) BEKTOPA, KOJUTHHEAPHBIX
BEKTOPOB, PaBHBIX BEKTOPOB.

BbIuncasTh JUIMHY U KOOPIUHATHI BEKTOPA.

HaxoauTp yron Mexay BEKTOpaMmH.

BbINoJHATH onepaiyy HaJl BEKTOPaMHU.

BbINOJHATH MPOEKTHI MO0 TEMaM HCIOJIb30BaHUS BEKTOP-
HOTO METOJla MpHU pEIIeHHH 3a7ad Ha BBIYUCICHHUS U
JI0Ka3aTenbCTBa

YMeHue TOHMMATh W HCIOJIH30BATh
MaTeMaTH4eCKHUe CPeJCTBA HAIJISIIHO-
CTH.

YMeHue NpUMEHSITh WHAYKTUBHBIE U
JNENYKTUBHBIE CIIOCOOBI  paccyxie-
HUHN, BUJETh pa3IMyYHbIE CTpaTeTruu
pelieHus 3a1ad.

YMeHuHe MJIaHUPOBATh U OCYILECTB-
JSATh JIESTEIbHOCTh, HAMpPaBICHHYIO
Ha pelIeHHe 3a7ad HcCCcle0BaTeb-
CKOTO XapakTepa;

11. DnemenTsl JJoruku ( S4)

Onpenenenne. AKCMOMBI U TeopeMsl. Jlo-
Ka3aTeJbCTBO. JJ0Ka3aTenbCTBO OT IPOTUBHOTO.
Teopema, obpaTtHas nanHoil. [Tpumep u
KOHTPIIpUMED

Bocnpou3Boauts (bopMyIUpPOBKH olpeJieNIeHHIH;
KOHCTPYHPOBATh HECIOKHBIE OIpPEICNICHUs] CaMOCTOsI-
TesbHO. Bocnpous3BoauTh GopMyIHMpOBKU U JI0Ka3aTesb-
CTBA M3Y4YECHHBIX TEOPEM, MPOBOANTHL HECIIOXKHBIE TOKa3a-
TEJIbCTBA CAMOCTOSITENIBHO, CCHLIATBCA B X07¢ 000CHOBA-
HUI Ha ONIPEJIENICHNS, TEOPEMBI, AKCUOMBI

YMeHnune moHMMAaTh M HCHOJIB30BATh
MaTeMaTHYeCKHE CPEACTBA HATJISTHO-
CTH.

YMmeHue NpUMEHSITh WHAYKTUBHBIE U
JNENYKTUBHBIE CIIOCOOBI  paccyxie-
HUMW, BUJETh pPAa3IMYHBIC CTpaTeTUu
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peuIeHus 3a1ay.
YMeHHUe IUJIaHUPOBAaTh U OCYIICCTB-
JATh JACATCIBHOCTb, HAIIPAaBJICHHYIO
Ha pelIeHHE 3aJa4d WCCIeI0BaTEIb-
CKOTO XapakTepa,

* Peseps Bpemenu - 154
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Onucanue y4e0HO-METOAMYECKOI0 M MAaTEPHAIBLHO-TEXHUYECKOI0 odecreye-
HHA 00pa30BaTEJILHOIO IpoLecca

1.HopmartuBHbie a0KyMeHTHI: [IpuMepHass mporpaMMa OCHOBHOTO OOIIEro oOpa3oBaHHs IO
MaTeMaTHKe
2.Y4eOHUKH: TI0O MaTeMaTHuKe Jisi 5S—6 KaccoB, 1Mo anredpe ais 7-9 Ki1accoB, IO TEOMETPUU
i 7—9 kiaccos.

= VMK H.4.Bunenkun «Marematuka» 5,6

= YMK IO.H.MaxkapsrueB « Anredpa» 7-9

= YMK JI.C.Atanacsu «['eomerpust 7-9»
3.Hayunas1, HaydHO-TIONYNIApHAst, UCTOpHYECKAst TUTEpaTypa.
4.CripaBo4HbBIE nocoous (PHIMKIIOIETNH, CJIOBapH, CIIPaBOYHUKH o
MaTeMaTHhKe U T.11.).
5.Ileuatnble nocobus: [lopTpeTsl BbIIAIOMIMXCS AesTeNel MaTeMaTHKU.
6.ndopmanmoHHblie cpencTBa

*  MynbTuMenuiiHple OOy4Yaromue MPOorpaMMbl W DJEKTPOHHBIC Yy4EOHBIE W3JIAHUS TI0
OCHOBHBIM pazjiesiaM Kypca MaTeMaTHKH.

* DrnekTpoHHas 0a3a JaHHBIX IS CO3JaHUSI TEMAaTUYECKUX W MTOTOBBIX PA3HOYPOBHEBBIX
TPEHUPOBOUYHBIX W TPOBEPOUYHBIX MATEPUAIOB [UIsl OpraHu3andu (QPOHTAIBHOW |
WHIIMBHUIYyaTHbHOM pabOTHI.

7. Texanyeckue cpeacTBa 0OydeHUs
e  MylbTUMEIUIHBIA KOMIIBIOTED.

e MylIbTUMEIUNHBII TPOEKTOP.

e DKpaH HABECHOM.
8. YuebHo-npakTHueckoe u yueOHO-1ab0paTopHOE 000pyIOBaHNE

e Jlocka marHuTHas .

e KOMIIIEKT YepTEeIKHBIX HHCTPYMEHTOB (KJIACCHBIX M Pa3laTOYHbIX): JMHEHKA, TPaHCIIOP-
THp, yroJabauk (30°, 60°, 90°), yronsauk (45°, 90°), TUPKYIIb.

e KOMIIIEKTHl TUIAHUMETPHUECKUX W CTEPEOMETPUYECKHUX Tel (JIEMOHCTPAIMOHHBIX U
pa3aToOYHBIX).

o KowMmrekT uis MonenupoBaHusi (LIBETHass Oymara, KapTOH, KajibKa, KJICH, HOXKHUIIBI,
TIJIACTHUIINH).
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KaJIeHI[apHO-TeMaTI/I‘leCKOC IJIAHUPOBAHUE 5 xkaace

No HazBanue paznena (tema) Kon-Bo No Kont Jlara
ypoka JacoB IMyHKTa | polb
1 [ToBTOpenue. [leiicTBUs ¢ HaTypalbHBIMU 1 1.09
YHCIIAMHU.
2 [Topsimok aeicTBUl ¢ HATypaIbHBIMHU 1 4.09
qHCIIaMU
3 Pemenwue 3amau 1 5.09
4 Pemienue ypaBHeHM 1 6.09
5 Pemenue ypaBHeHuit 1 CP | 7.09
HarypaJjbHble uncia u mkaabl (15 yacoB)
6-8 O0603HaueHUE HATYPATHHBIX YUCEIT 3 I1.1 8,11,12.09
9-11 | Orpe3ok. JlnrHa oTpes3ka. TpeyroJbHUK 3 I1.2 13,14,15.09
12-13 | I1;iocKoCTh, MpsiMast, JIyd. 2 1.3 18,19.09
14-16 | lIxaxbl ¥ KOOPAUHATHI 3 11.4 20,21,22.09
17-19 | Meunbiie wiu OoJibIe 3 I1.5 25,26,27.09
20 KonTponsnas pabora Nel no teme 1 KP | 28.09
«HarypanbpHble Yrclia ¥ Kb
CJj0okeHHe M BbIYMTAHHME HATYPAJBbHBIX uncen (21 yac)
21-24 | Aranmu3 KOHTPOJLHOU paboThl. CoXKeHHE 4 I1.6 29.09, 2,3,4.10
HaTypaJbHBIX YUCET U €r0 CBOMCTBA
25-28 | Brrunrtanue 4 I1.7 5,6,9,10.10
29 KonTposasHas padoraNe2 o Teme 1 KP | 11.10
«Crno>xeHue U BbIYUTaHUE HaTypaIbHBIX
qrcen
30-31 | Yucnosie 1 OyKBEHHBIE BBIPAKCHUS 2 I1.8 12,13.10
32-35 | bykBeHHas 3aMKuCh CBOMCTB CIIOXKEHUS U 4 I1.9 16,17,18,
BBIYUTAHUS 19.10
36-39 | YpaBHeHHE 4 I1.10 20,23,24,25.10
40 KontponbHas padota Ne3 no teme 1 KP | 26.10
«YucnoBble U OYKBEHHBIE BBIPAXKECHUS.
YpaBHeHUD
41 AHaIu3 KOHTPOJIBHOM paboThl Ne3 1 27.10
YMHOKEHUE U [leJIeHHe HATYPAJIbHbIX YHceJI (27 yacoB
42-46 | YMHOXXEHUE HATypaJbHBIX YHCENI U €r0 5 I1.11 6,7,8,9,10.11
CBOMCTBA
47-53 | Jlemenne 7 I1.12 CP | 13,14,15,16,17
,20,21.11
54-56 | JlemeHue ¢ OCTaTKOM 3 I1.13 22,23,24.11
57 KonTtponrHas padota Ne4 o teme 1 KP |27.11
«YMHOXEHHE U JAeTICHUE HATYpaIbHBIX
qHCce
58-62 | Ananuz KOHTPOJBHOM paboTh Ned. 5 I1.14 CP | 28,29,30.11,1,
YnpouieHne BoIpaKeHUN 4.12
63-65 | Ilopsnok BeIMOJIHEHUS ACHCTBHIA 3 I1.15 5,6,7.12
66-67 | KBagpar u xy0 2 I1.16 8,11.12
68 KonTtponpHas padota Ne5 o teme 1 KP |12.12

«Ynpoienue Beipaxkenuid. Kagpar u xkyo»
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ILnomanu u o0bembI (15 gacon)

69-70 | ®opmynbl 2 I1.17 13,14.12
71-72 | Ilnomane. @opmyra miomaam 2 I1.18 15,18.12
MPSIMOYTOJTbHHKA
73-75 | EnuHuIBI H3MepeHus TUIOTIaIeh 3 11.19 19,20,21.12
76 KonTponsHas padora Ne6 1 I1.20 22.12
77-79 | IlpsIMOYTOJIBHBIN MapaJIeIIeIUIIe]] 3 I1.21 25,26,27.12
3 4eTBEpTH
80-82 | O6wemMbl. OOBEM MPSAMOYTOIBLHOTO 3 11,12,15.01
napajuiesienumne/ia
83 KoHnTpoasHas padora Neb o teme 1 KP | 16.01
«IImomane. O0Bem»
OO0bikHOBeHHBIE APoOM (23 yaca)
84-85 | AHamu3 KOHTPOJBHOU pabOThI Neo. 2 I1.22 17,18.01
OKpYXHOCTb U KpyT
86-89 | Jlonn. OGBIKHOBEHHBIC IPOOH 4 I1.23 19,22,23,24.01
90-92 | CpaBHenue npobeit 3 I1.24 CP | 25,26,29.01
93-94 | IlpaBwiIbHBIC W HENPABHIBHBIC IPOOH 2 I1.25 30,31.01
95 KonTposasHas padora Ne7 o teme 1 KP |1.02
«CpaBHeHHe qpooOeil.
96-98 | AHanmu3 KOHTPOJBHOU paboThl. CIOXKEHHUE U 3 I1.26 2,5,6.02
BBEIYHTAHUE APOOCH C O TMHAKOBBIM
3HAMEHaTeIeM
99-100 | /lenenue u apooH 2 I1.27 7,8.02
101-102 | CmemaHHBIE YKCIa 2 I1.28 9,12.02
103-105 | Cno)keHue U BEIUUTAHUE CMEIIAHHbBIX YUCET 3 I1.29 13,14,15.02
106 KontponbHas padorta Ne8 o teme 1 KP | 16.02
«C10’)KeHHEe U BBIYUTAHUE APOOCI».
JecsaTuunbie Apoou. CioxkeHne U BbIYMTaHUE JeCATHYHBIX Apobeii (13 yacon)
107-108 | JlecaTU4HAs 3aKCh IPOOHBIX YUCEIT 2 I1.30 19,20.02
109-111 | CpaBHeHHE JECATHYHBIX ApOOeH 3 I1.31 21,22,23.02
112-116 | CrnoxxeHre ¥ BRIYUTAHKE AECATHUHBIX IpOOei 5 I1.32 CP | 26, 27,28.02,
1,2.03
117-118 | TIpuOnmrKeHHBIC 3HAYCHHS YUCEIT 2 I1.33 5,6.03
119 KontponbHas padorta Ne9 o reme 1 KP | 7.03
«CnoxeHne 1 BhIYUTAHUE JECATHUHBIX
TpoOei.
YMHOKeHHUEe U JieJIeHHe IeCATHYHBIX Apobeii (26 yacoB)
120-122 | YMHOXEHHE NeCATUYHBIX Ipo0ei Ha 3 I1.34 9,12,13.03
HaTYypaJbHbIC YUCIIA
123-127 | Jlenenue necsTUUHBIX ApoOeit Ha 5 I1.35 14,15,16,19,
HaTypaJIbHbIE YnCiIa 20.03
128 | KontposbHas padota Nel0 o teme 1 KP | 21.03
«YMHOKEHHE U JeNIeHUE ecAT. Apodeit Ha
HATYp. YUCIO»
129-133 | AHanu3 KOHTPOJIBEHOH pabOTHL. YMHOKEHHUE 5 I1.36 CP |22,23.03
JECSITUYHBIX Apo0eit 2,3.04
44eTBepThH
134-140 | Jlenenue Ha JECITUYHYIO IPOOH 7 11.37 CP |4,5,6,9,10,11,
12.04
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141-144 | Cpennee apupmMeTHdecKoe 4 I1.38 13,16,17,18.04
145 KonTtponsHas padora Nell mo Teme 1 KP | 19.04
«YMHOXCHHE U JCTICHUE HA JCCATHIHYIO
IpoOb»
MHcTpyMeHTBI VISl BbIYMCIeHUIT 1 m3Mepenmii (16 gacon)
146-147 | MUKPOKAIBKYJIATOP 2 I1.39 20,23.04
148-152 | TIporeHTHI 5 11.40 CP | 24,25,26,27,
30.04
153 Kontponbnas padorta Nel2 no teme 1 KP | 1.05
«IIpouieHTHI»
154- | Aramu3 KOHTpOJBHOU padoTel Ne 12. Vrour. 3 11.41 2,3,4.05
156 | [Ipsimoit 1 pa3BepHYTHINA yroi
157-159 | M3mepenue yrios. TpancnopTtup. 3 11.42 7,8,9.05
160-161 | KpyroBble quarpaMMbl 2 11.43 10,11.05
162 | KonTpossHas padota Nel3 mo teme «Yrom. 1 KP | 14.05
N3mepenue yrios»
Hrorosoe noBropenue 3a Kypc 5 kiacca (7 4acoB)
163 | [eiicTBuUs C HATYpaTbHBIMU YHCIIAMHU 1 15.05
164 | ITIA. UtoroBasi KOHTPOJIbHAsi padoTa 1 16.05
165-166 | ITporieHTsI 2 CP | 17,18.05
167-170 | JleficTBUSA C ACCATUIHBIMU APOOSIMH 4 KP | 21,22,23,24.05
171-173 | JleticTBUs ¢ OOBIKHOBEHHBIMH JIPOOSIMU 3 25,28,29.05
174 BukTopuHa 1o npoiIeHHBIM TeMaM 1 30.05
KanennapHo — TeMaTuveckoe IJiaHUpoBaHue 6 Kiacc.
No HazBanue paznena (tTema) Kou-Bo No Kont Hara
ypoKa 4acoB IYHKTa | POJb
1 IToBTOpeHue. JIelcTBUS C IECITUYHBIMU 1 1.09
TPOOSMH.
2 IToBTOpeHue. [IelcTBUS C IECITUUHBIMU 1 4.0.9
PO OsSIMHU
3 [ToBTOpeHue. Pemenune npumepos ¢ 1 509
JECSITUYHBIMH JIPOOSIMU
Jeaumoctsb ynce (16 1)
4-5 Jlenutenu u KpaTHBIE. 2 L1 6,7.09
6-7 [Ipuznaku nenumoctu Ha 10,HaS u Ha2 2 2. 8.11.09
8 [Ipu3naku nenumoctu. Ha 9 u Ha 3 1 1.3 12.09
9 [IpocThie U cocTaBHBIE YKCTA. 1 1.4, 13.09
10-11 Paznoxxenue Ha IpocThIe 5 5. 14,15.09

MHOXHNTCIIN.
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Hau6onpmmii o6umii nenurens.(HO/)

12-14 3 I1.6. 18,19,20.09
B3auMHO npocThle yucia.

15-17 Haumensiee oomee kparaoe. (HOK) 3 L7 21,22.25.09

18 Pemrenne 3anau. 1 26.09

19 Kontponbnas padora Nel. 1 KP | 27.09

CaokeHne ¥ BbIYUTAHUe Apoleii ¢ pa3HbIMHM 3HAMeHaTeaaMu(234)

20-21 AHanu3 KOHTPOJIBHOM paboThI 2 08, 28.29.09
OcHOBHOE CB-BO Jpo0wu.

22-24 | Coxpamenne 1podeit, 3 9. 2,3,4.10

2597 [IpuBenenue npobeit k o0mEMy 3 w1o. 5.6.9.10
3HaMEHATEIO.

8 CpaBHenue n1po6eii ¢ pa3HbIMU 1 ol 11.10
3HaMEHATEJISIMH.

29-33 CrnosxeHue 1 BBIYUTaHKE ApoOel ¢ pa3HbIMU 5 ol 12.13.16,17,18.10
3HaMEHATEISIMH.

34 KonTpomnsHas pabora No2 1 KP | 19.10

35-37 AHanu3 KOHTPOJIBHOU paboThl. CloKeHHne u 3 _ 20.23.24.10
BBIYMTAHHE CMEIIAaHHBIX YHCEll.

38-39 KOHTpOJ'II)Hafl pabota Ne3. Ananus 2 —_t 25.26.10
KOHTPOJIbHOU PabOThI

40 CrnoxxeHue ¥ BEIYUTAHUE IPOOEH ¢ pa3HBIMHU 1 KP | 27.10
3HAMEHATEISIMH.

YMHOKeHHe U JieJieHHe 00bIKHOBEHHBIX Ipo0eii(37 1) — 2 4yeTBepTh

41-45 | YMHOXReHuE Ipo0ei. 5 m13. 6,7,8,9,10.11

46-49 | Haxoxuenue 1podu ot uncna. 4 m.14. 13,14,15,16.11

50-53 }l?hi)lp{lgd}le(lsfeliﬁe pacnpeeTuTeIbHOTO CBOMCTBA 4 w1s. 17,20,21,22.11

54 O06o001eHre TeMbl: «Y MHOKEHHE TPOoOeii». 1 2311

55 KontponbHas padoTta No4. 1 KP | 24.11

56-58 AHau3 KOHTPOJIBHOU paboThl. B3aumHo 3 w1e. 2728, 29.11
oOpaTHbIe Uncia.

50-63 | Ae/ieHue Apodeii. 5 m17. 30.11, 1,4,5,6.12

64 KontponbHas padoTa NoS5. 1 KP | 7.12

65-69 | AAHAIHM3 KOHTPOIBHOI paboTEL 5 m18. | CP |8,11,12,13,14.12
HaxosxieHue uncnia no ero Apoou.

70-74 | FPOOHEIC BhIpAXKCHIS. 4 m.19. 15,18,19,20.12

75 KonTtponrHas padota Ne6. 2112

76-79 | Obobmenue Tembr: «Jlenenue npodeii, 4 KP | 22,25,26,.27.12
«JIpoOHBIE BEIpAKESHUS.

OtHomenns u nponopunu(17 4) 3 yverBepTh
go-g3 | OrHOmICHMS. 4 .20, 11,1215,16.01
g4-gp | IIpomopuHH. 3 n2l. | CP |17,18,19.01
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87-89 [Ipsimast 1 oOpaTHast IPOTIOPIIUOHATHHBIC 3 .22 22 93 24.01
3aBUCHMOCTH. ' T
90 KonTtponsHas padora Ne7. 1 kP | 25.01
91-92 AHaM3 KOHTPOJIbHOU paboThl. MaciiTad. 5 .23 26.29 01
93-94 JlinHa OKPY>KHOCTH | IIOMIAAb KpyTa. 5 .24, cp | 3031.01
95 Hap. 1 11.25. 1.02
96 Kontponbnas padoTa Ne§. 1 KP | 2.02
[onoxkuTeabHbIe U OTPULIATeIbLHBbIE Yncaa(10 1)
97-98 AHanu3 KOHTPOJIbHOM pabOTHI. 2 1.26 56.02
KoopauHaTsl Ha IPSMOTA. e T
99 [IpoTHBOMIOJIOKHBIE YMCIIA. 1 127 7.02
100-101 | Moayb umcaa. 2 n.28. 8,9.02
102 CpaBHEHHE YHCET. 1 1.29 12.02
103-104 | M13MeHEHHE BETHHMH, 2 11.30. 13,14.02
105 KonTtpomnbras padoTta Ne9. 1 KP | 15.02
CioxeHue M BBIYMTAHME MOJIOKUTEIbHBIX M OTPHLATENbHBIX Yucea(11 v)
106-107 CrnosxeHure nces ¢ TOMOMIBI0 KOOPAMHATHO M 5 131 16.19.02
IPSAMOIA. T e
108-109 CroXeHHe OTPHUIIATEIEHBIX YHCET. 5 .32 20.21.02
110-112 CroXeHHe Yncelt ¢ pa3HbIMU 3HAKaMH. 3 .33 cp | 22 26.97.02
113-115 | BerinTasme. 3 m.34. 28.02,1,2.03
116 KonTtponbras padota Nel0. 1 KP | 5.03
YMHOKeHHe U JieJIeHHe TO0JI0KUTEIbHBIX H OTPUIATEIbHBIX Uynce (28 1)
117-119 AHau3 KOHTPOJIBHOM paboTHI. 3 1.35 6.7.9.03
VMHOKEHHE. T v
120-122 | Aenenue. 3 1.36. 12,13,14.03
123-124 | PAHOHAIBHEIE HHCT2, 2 m.37. 15,16.03
125-127 CBo¥iCTBa JCHCTBUH C pallMOHATIBHBIMU 3 .38 1920 21.03
YHCIIAMH. T T
128-129 Kontponbhas padorta Nell. Ananus 2 KP | 22.23.03
KOHTPOJILHOM pabOTHL T
4 yeTBEepTH
130-133 | PacKppiTe cxobox. 4 n39. | cp |2345.04
134-135 | KoobPuument. 2 11.40. 6,9.04
136-13g | [Tono0ubIe cnaracubie. 3 m41. 10,11,12.04
139 KonTtposnpHas padota Nel2. 1 kP | 13.04
140-144 | PetuenHe ypasHenui 5 .42 16,17,18,19,20.04
145 KonTtponrsHas padota Nel3. 1 KP | 23.04
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Koopaunatel Ha miiockocTu(12 u)

[lepnenquKyIIApHBIE IPSMBIE.

146-147 2 n.43. 24,25.04
148-149 | [1apIICILHEIC IPAMBIC. 2 .44, 26,27.04
150-153 | KOOPAHHATHAS IOCKOCTS. 4 .45 30.04,1,2,3.05
154-155 CronbuaTble TuarpamMMel. 5 146 4705
156-157 | [ Paduin. 2 n.47. 8,9.05
158-159 | Pemenne sanad. 2 10,11.05
160 KonTpomabnas padora Nel4. 1 KP | 14.05
HTorosoe nopropenune Kypca mareMaTuku 6 kiaacca(13 u)
161-162 AHanu3 KOHTPOJIbHOM pabOTHI. 2 15.16.05
JIeWCTBUS C palMOHAIBHBIMU YKCIIAMH. T
163 IIpomexyTounas arrecranusi. Utoropas 1 17.05
KOHTPO/IbHAsi padoTa '
164-165 CrnosxeHue ¥ BBIYUTaHUE JpoOelt ¢ pa3HbIMU 2 18.21.05
3HaMEHATEeIIMU T
166-167 YMHO)fceHI/Ie U JejaeHne 0OBIKHOBEHHBIX 2 22 23.05
npobeit
168-169 OrtHomenus. [Iponopummn. 2 24.25.05
170 JemumocTth uncen 1 kP | 28.05
171-172 JleCcTBUS C MOJOKUTEITbHBIMU U 2 29 30.05

OTPULATCIIBHBIMU YHCJIaMU

OueHka NIaHMPYeMBbIX Pe3yJbTaTOB

CucremMa OLEHKM JOCTH)KEHHUS IUIAHMPYEMBIX pE3yJbTaTOB OCBOCHHMS OCHOBHOM
00pa3oBaTeNIbHONW MPOrpaMMbl OCHOBHOI'O OOILIEro 0Opa3oBaHUS MPEAIOJIaraeT KOMMIAeKCHbLIl
no0X00 K oueHnke pe3ynpbmamoe OOPa30BaHMs, MO3BOJISIONUN BECTH OLEHKY JIOCTHXKEHMS
oOyyaromuMucs Bcex TPEX IPYMI pe3ylbTaTOB 0Opa30BaHUS: JUYHOCHIHBIX, Memanpeomemn -
HbIX U RPEOMEMHbIX.

CucremMa OLEHKM HpPENyCMAaTPUBAET JPOGHEGbLEE NOOX00 K COACPKAHUIO OLICHKU H
MHCTPYMEHTAPHIO Ul OLIEHKH JIOCTH)KEHUS IUIAHUPYEMBIX PE3y/IbTaTOB, a TAKXKE K MpeCTaBe-
HUIO ¥ HHTEPIIPETAIU PE3YJIbTaTOB U3MEPEHUI.

OmHMM U3 TpOSBIECHUH YPOBHEBOTO MOAXOJA SBISETCS OLEHKA WHIMBUIYAIbHBIX
00pa30BaTeNIbHBIX JOCTHXEHUH HAa OCHOBE «METOJa CIIOKEHHs», MPU KOTOPOM (HUKCHPYETCs
JOCTH)KEHUE YPOBHS, HEOOXOAMMOrO /sl YCIEUIHOTO MpOJOJDKEHUs 00pa3oBaHUs U PEaTbHO
JOCTUTraeMoro OOJIBIIMHCTBOM YYAIlMXCs, U €ro INPEBBILIEHHWE, YTO IO3BOJISIET BHICTPAUBATH
UH/IMBUyallbHbIE TPACKTOPUU JBMKEHUS C YUETOM 30HBI Omkaifiero pa3BuTus, GopMHpOBaTh
MOJIOKUTENBHYIO Y4eOHYIO U COLMAIBbHYIO MOTHUBALHUIO.

Cucrema OLEHKM JOCTW)KEHMSI IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS OCHOBHOM
00pa3oBaTesIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUs MPEAINOaraeT KOoMHIAeKCHbLIl
nOoOX00 K oueHnke pe3yabmamoe OOPa30BaHMs, MO3BOJISIONIMN BECTH OLEHKY JOCTHKCHHS
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o0yJaromuMucs BceX TPEX TPYII Pe3ylIbTaTOB 00pa30BaHUS: JUYHOCHIHBIX, Memanpeoment -
HbIX U RPEOMEMHBIX.

Cucrema OLEHKHM TMPEIyCMATPUBACT )JPOBHEEHLI NOOX00 K COJICP)KAHUIO OLICHKH U
HHCTPYMCHTAPHIO JJII OLICHKHU NOCTHUKCHUA INIAHUPYCMBIX PC3YJIbTATOB, 4 TAKKC K IMPCACTABIIC-
HUIO U UHTEPIIPETALUU PE3YJIbTaTOB U3MEPEHUM.

OI[HI/IM nu3 HpO?[BJIeHI/Iﬁ YPOBHCBOT'O IOAXOJa ABJIACTCA OLCHKA HWHAWBUAYAJIbHBIX
00pa30BaTEIIbHBIX JOCTIKEHUH HAa OCHOBE «METOJIa CJIOKEHUS», NMPU KOTOPOM (UKCHPYETCS
JTOCTHIKEHHE YPOBHS, HEOOXOIUMOTO ISl YCIIENTHOTO IMPOJIOJDKEHUS 0Opa3oBaHHS W PEaTbHO
JOCTUTacMOI0 6OJII)HH/IHCTBOM ydqamuxcsda, U €ro MNpPEeBbBIMNICHUC, YTO IIO3BOJIICT BBICTPAMBATDH
WH/IMBUyaJIbHBIE TPACKTOPHUU JBMKEHUS C YIETOM 30HBI OMIKAMIEro pa3BUTHs, (OPMHPOBATH
MOJIOKUTEIHHYIO YISOHYIO U COITHAIEHYIO MOTHBAITHIO.

OCo0eHHOCTH OLICHKH NPeIMETHBIX Pe3yJbTAaTOB

OneHka MpeIMETHBIX PE3yJAbTaTOB MpPEACTaBIsSeT COOOM OLIEHKY AOCTHXKEHMsI o0ydaro-
LIUMCS TNIAHUPYEMBIX PE3YJIbTaTOB MO OTAEIbHBIM IIPeIMETaM.

@dopMupoBaHUE 3TUX pPE3YIbTATOB OOECHeurBaeTCs 3a CUET OCHOBHBIX KOMIIOHEHTOB
00pa30BaTeNILHOTO Mpoliecca — Y4EOHBIX MPEIMETOB.

OCHOBHBIM 00BEKTOM OLIEHKU NMPEAMETHBIX PE3YJIbTaTOB B COOTBETCTBUH C TPEOOBaHUSIMU
Cranpgapra sBisieTCS CHOCOOHOCTh K PEIICHHUI0 Y4eOHO-IIO3HABATENbHBIX U yueOHO-TpaKkTHye-
CKUX 3ajlady, OCHOBAHHBIX Ha M3y4yaeMOM Yy4eOHOM MarepHalie, ¢ HCIOJIb30BAHHEM CIIOCOOOB
NeUCTBUM, peleBaHTHBIX COAEPKaHHMIO Y4E€OHBIX NMPEAMETOB, B TOM YHCIIE METalpeAMETHBIX
(TTO3HABATENEHBIX, PETYIATHBHBIX, KOMMYHUKATHBHBIX) JCHCTBHIA.

Cucrema OLIGHKM NPEAMETHBIX pEe3yJbTaTOB OCBOEHHS YYEOHBIX MPOrpaMM C Y4YETOM
YPOBHEBOTO MoJXx0ja, npuHsAToro B CtanaapTe, mpearnojaraeT BblaejeHne 0a30BOro ypoBHS
JOCTHKEHMH KaK TOYKH OTCYETA MPHU MOCTPOCHUM BCEW CHUCTEMBI OLEHKHM U OpPraHU3alvu
WHIMBHUIYIBHON pabOTHI ¢ 00yJarOIIUMHUCS.

PeanbHble nocTmxeHnss 00ydaromuXxcs MOTYT COOTBETCTBOBATh 0a30BOMY YPOBHIO, a MOTYT
OTJINYATHCS OT HETO KaK B CTOPOHY MPEBBILLIEHUS, TAaK U B CTOPOHY HEIOCTHKEHHUSL.

[IpakTika MOKa3bIBA€T, YTO MJISl OMHUCAHUS JOCTHXKEHUH OOydarouiuxcs Leaecoo0pa3Ho
YCTaHOBUTH CJIEIYIOIINE MSATh YPOBHEH.

ba3oBblii ypoBeHb OCTH:KEHHIT — YPOBEHB, KOTOPBIA JAEMOHCTPUPYET OCBOCHHE ydueO-
HBIX JICUCTBUN C OMOPHOM CHCTEMOW 3HaHMI B paMKax Auarna3zoHa (Kpyra) BbIICJICHHBIX 3ajau.
OBnanenue 6a30BbIM YPOBHEM SIBIISIETCS JOCTATOYHBIM JUISI TPOJOJDKEHHSI 00YUeHHUs Ha CIIETYI0-
el crynenn oOpa3oBaHHs, HO He MO MPOoUIBHOMY HampaBieHuo. JlocTikeHuto 0a30BOro
YPOBHS COOTBETCTBYET OTMETKA «yJOBJIETBOPUTEIHHOY (U OTMETKA «3», OTMETKA «3aUTEHO»).

[IpeBrpimieHue 6a30BOr0 YpOBHSI CBHJIETENILCTBYET 00 YCBOCHHH OTIOPHOW CHUCTEMBI 3HAHUI
Ha YPOBHE OCO3HAHHOTO MPOU3BOJILHOTO OBIAJICHUSI YIEOHBIMU JEHCTBUAMU, a TAKXKE O KPYro-
30pe, mupoTe (WM u3dupareabHOCTH) UHTepecoB. LlenecooOpa3Ho BBIACTUTH CIEAYIOIINE JBa
YPOBHsI, NpeBbIIa0IMe 0230BbIi:

* MOBBINIEHHBII YPOBEHb [OCTH)KCHUS TUIAHUPYEMBIX PE3yJIbTaTOB, OIEHKA «XOPOIIO)»
(oT™eTKa «4»);

* BBICOKHIi YPOBEeHb JIOCTIKCHUS TUIAHUPYEMBIX PE3yJbTaToOB, OICHKA «OTIUYHO» (OT-
MeTKa «5»).

[ToBBIIIICHHBI W BBICOKUH YPOBHHM JOCTHIKEHHSI OTIUYAIOTCS IO TOJHOTE OCBOCHUS
TUTAHUPYEMBIX PE3yJIbTaTOB, YPOBHIO OBJIAJICHUS YUEOHBIMH JCHCTBHSIMU U C(HOPMHUPOBAHHO-
CTBhIO MHTEPECOB K JJAHHOU MPEIMETHOM 001aCcTH.

WNuauBuayaibHbIE TPACKTOPHH OOYUCHHS OOY4aroIIUXCs, JEMOHCTPUPYIOIIUX TOBBIIICH-
HBII M BBICOKHI YPOBHHU JTIOCTH)KEHUH, 11e51eco00pa3Ho (popMUPOBATh C y4ETOM MHTEPECOB 3TUX
oOyJarmuxcs ¥ UX IJIAHOB Ha Oynymiee. [Ipy HaMW4MK yCTOMYMBBIX MHTEPECOB K YUCOHOMY
MPEIMETY ¥ OCHOBATEJIBHOM MOATOTOBKHU 10 HEMY TaKue 00yJaroIIuecss MOTYT ObITh BOBJICUCHBI

48



B IMPOEKTHYIO JAEATEIBHOCTb IO IMPEeIMETY M COPUEHTHPOBAHBI HA NPOJOJDKEHHE OOydeHUs B
CTapIIUX KJaccax Mo JaHHOMY MPOQHITIO.

Jlia onucaHusl MOATOTOBKHM YYalllMXCS, YPOBEHb JOCTHMKEHHM KOTOpPHIX HHUKe 0a30BOrO,
11€J1eCO00pa3HO BBIJICIUTH TAKXKE JIBA YPOBHS:

* IOHUKEHHBIN YPOBEHb JIOCTHKEHUI, OLICHKA «HEYJOBJIETBOPUTEIBHO» (OTMETKA «2»);

* HU3KHUIl YPOBeHb JOCTIKEHU, OLIEHKa «IUI0X0» (0TMETKA «1»).

Henoctmwxkenne 6a30Boro ypoBHs (OHM)KCHHBIA U HU3KUK YPOBHHU JOCTIKEHUH) pukcupy-
€TCsl B 3aBUCUMOCTH OT 00bEMA U YPOBHS OCBOCHHOT'O M HEOCBOEHHOTI'O COJIEpKaHuUs IpeaMeTa.

Kak mpaBuiio, NMOHWKEHHBbIHi YpOBeHb JOCTIKCHHUN CBHIETEIBCTBYET 00 OTCYTCTBHH
CHCTEMaTHYECKOW 0a30BOM MOATOTOBKH, O TOM, YTO OOYYAIOUIMMCS HE OCBOCHO JIaKe W TOJIO-
BHHBI TUTAHUPYEMBIX PE3YJIbTaTOB, KOTOPHIE OCBAMBAET OOJIBIIMHCTBO 00YUYAIOMIUXCS, O TOM, YTO
MMEIOTCSl 3HaYUTEIbHBIE MPOOENbl B 3HAHUAX, JajbHelIee oOyueHue 3arpyaneHo. [Ipu stom
00y4aroUIUiicsl MOKET BBIMOJHITH OTAENIbHBIE 3a/JaHUSI OBBIIEHHOTO ypoBHS. JlaHHas rpymmna
oOyJaroruxcst (B cpefHeM B X0J1e 00ydeHus cocTaBiisitonasi okoyio 10%) TpedyeT criennanbHON
JUarHOCTUKU 3aTpyJHEHHM B 0OydeHuH, MpoOeIoB B CUCTEME 3HAHUHW U OKa3aHWUU
LeJICHATTPABJICHHOM MOMOIIU B JOCTHKEHUU 0a30BOTO YPOBHSI.

Hu3skuii ypoBeHb OCBOEHUS IUIAHUPYEMBIX PE3YJIbTATOB CBUJIETENIICTBYET O HAIMYUU
TOJIBKO OT/AETBHBIX (hparMeHTapHBIX 3HAHUH 10 MPEeaMETY, AajibHeliee 00ydeHre MPakTUYeCKU
HEBO3MOXKHO. OO0y4aroumcsi, KOTOpble AEMOHCTPUPYIOT HU3KUHA YPOBEHb JOCTHKEHHM, TpeOy-
eTcsl CHelHajibHas IMOMOIIb HE TOJbKO MO Yy4eOHOMY MpeAMEeTy, HO U MO0 (OPMHUPOBAHUIO
MOTHBAIIMK K 00YYEHUIO, pa3BUTHIO HHTEpeca K U3y4yaeMou mpeaMeTHOM 001acTy, MOHUMaHUIO
3HAYUMOCTHU TMpEeAMETa Ui KU3HU U Jp. TOJBKO HAIWYUE MOJIOKUTEIbHON MOTHUBALIMU MOKET
CTaTh OCHOBOM JIMKBUJAIMU MTPOOEIOB B O0YYEHUU JJIsl JAHHOM IPYIIIBI 00Y4aromuXxcsl.

OnucaHHBIA BBIIE TOJXOJ ILEIECOO0pa3HO MPUMEHSATh B XOJAE Pa3IMYHBIX MHPOLEAYP
OILICHUBAHMSI: TEKYILETO, TPOMEKYTOUHOTO M UTOTOBOTO.

Jis opmMupoBaHUS HOPM OLIEHKH B COOTBETCTBUM C BBIACJICHHBIMH YPOBHSMHU HE00XO-
JTUMO OTIHCATh JOCTIKEHUS oOydaromerocss 0a30BOro ypoBHs (B TEpMHHAX 3HAHWUN W YMCHHH,
KOTOPBIE€ OH JIOJKEH MTPOJIEMOHCTPUPOBATH), 32 KOTOPBIE 00yJaIOIINicss 000CHOBAHHO TOJydaeT
OIICHKY «yAOBIETBOPUTEIbHOY». [lociie 3TOro ompenensioTcss U COJEp’KaTeNbHO OINUCHIBAIOTCS
0ojiee BBICOKME WJIM HU3KHE YPOBHHM JOCTM)KEHUU. BakHO akIeHTHpoBaTh BHHMAaHUE HE Ha
omnOKax, KOTOpbIe caenan oOydarouiuiics, a Ha y4eOHBIX JOCTHXKEHUSX, KOTOpble o0ecreyu-
BAaIOT MPOJIBUYKEHHE BIEPE B OCBOCHUH COJIEpKaHUsI 00pa30BaHUS.

Jna  ouenku Ounamuxu Gopmuposeanus npeoMemHuvIX pe3ybmamoe B CUCTEME
BHYTPHIIIKOJIBHOTO MOHUTOPUHTA 00pa30BaTeNIbHBIX JOCTIKEHUN 11e51eco00pa3Ho (PUKCUPOBATH
Y aHAJM3UPOBATh JaHHbBIE O C(POPMHUPOBAHHOCTH YMEHUN M HABBIKOB, CIIOCOOCTBYIOIIUX OCBOE-
HHIO CHCTEMATHYeCKHX 3HAHUI, B TOM YHUCIIE:

* NEePBUUHOMY O3HAKOMIIEHUIO, OMPAbOmKe U OCO3HAHUIO Meopemudeckux Mooenetl U nous-
mui (OOIIeHayYHBIX U 0a30BBIX Ui JaHHOW OONACTH 3HAHUSA), CIMAHOAPMHBIX AN2OPUMMO8 U
npoyeoyp;

* BbIABNICHUIO U OCO3HAHUIO CYUHOCIU U 0COOEeHHOCmell U3y9aeMbIX 00bEKTOB, MPOLIECCOB U
SIBJICHUN JIEHCTBUTEIILHOCTH (TMPUPOIHBIX, COLMUANBHBIX, KYyIbTYpHBIX, TEXHUYECKHUX H Jp.) B
COOTBETCTBUU C COJIEP)KAHUEM KOHKPETHOTO y4eOHOTO MpEeIMeTa, CO30aHUI U UCHONb308AHUIO
MoOenell U3y4aeMbIX 00bEKTOB U IIPOILIECCOB, CXEM;

* BLIABNICHUIO U AHAIU3Y CYUWECMBEHHBIX U YCIMOUYUBHIX C853ell U OMHOULeHUll MeXKIY O0BeK-
TaMH U MPOLECCAMHU.

IIpu 3TOM 00s3aTENBHBIMU COCTABISIOMIMMU CHCTEMBbl HAKOIJIEHHOW OLIEHKH SIBISIOTCS
MaTepHabl:

* CmMapmoesou OuazHOCMuKUY,

* MeMamuyecKux u umo208blx NPOGEPOUHBIX pAbOM O ceM Y4eOHbIM NpeoMema,

* meopyeckux pabom, BKIt04asi ydeOHbIe UCCIEIOBAHUS U YU€OHbIE IIPOEKTHI.

Perienne o 10CTHKEHUU WIN HEAOCTHKEHNUHU TUIAHUPYEMBIX Pe3yIbTaTOB WM 00 OCBOEHUH
WM HEOCBOEHUHU y4eOHOTo MaTepuana MpUHUMAETCsl Ha OCHOBE PE3YJIbTAaTOB BHINIOJIHEHUS 3372~
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Hull 6a3zoBoro ypoBHs. B nmepuon BBenenust Crannapra KpUTEpUid TOCTUKEHUSA/OCBOCHHS y4eO-
HOTO MarepHaia 3agaércsi Kak BbIOJHeHHME He MeHee 50% 3amanuii 6a30BOTO YpPOBHS WM
nosryuenue 50% ot MakcuMapHOTO Oauia 3a BBINOJIHEHHE 33JaHUI 6a30BOr0 ypOBHS

YPpoBHM OATOTOBKH YYAIIMXCH U KPUTEPUH YCIICIIHOCTH O0y4eHUSA 110

MaTeMaTHUuKe
YpoBHHU Ouenka Teopus IIpakTHKa
1 Pacno3HaBaTh OOBEKT, | YMETDb BBLINOJIHATH 3a/a-
HaXOJMTh HY)KHYIO (op- | HUA 110 00pasily, Ha Hemo-
Y3naBaumue MYy, IPU3HAK, CBOM- CPEACTBEHHOE NMTPUMEHEHHUE
CTBO U T.JI. dbopMyi, IpaBuII, HHCT-
AnroputTMHUUYECKas «3» PYKUHH U T.1.

NeITEeNbHOCTE C IO~
CKa3Kou

2

Bocnpoussenenue

AnropuTMHUUYECKas
EeATENILHOCTE 0€3 o~
CKa3Ku

«4

3HaTh QopmMynupoBKU
BCEX MOHATHUM, UX CBOM-
CTBa, MpU3HAKH, (op-
MYJIBL.

YMeTh BOCITPOU3BECTH
J0Ka3aTeNNbCTBA, BbI-
BOJIbl, YCTAHABIIMBATh
B3aUMOCBSI3b, BEIOUPATH
HY>KHOE /715 BBITIOJIHE-
HUS JAHHOTO 3aJJaHus

Ymerb paboTath ¢ yueo-
HOM W CIIPABOYHOM JINTEpA-
TYpPOU, BBITIOJIHATH
3a/1aHusl, TpeOyroIue He-
CJIOKHBIX MPeoOpa3oBaHU
C IPUMEHEHUEM U3Y-
4aeMoro Marepuania

3

TlounMmanue

HGHTGHLHOCTB IIpH OT-
CYTCTBUU ABHO
BBIPpAKCHHOI'O aJIIr'0-

«5»

€JATh JIOTUYCCKHUEC 3a-
KIIFOYCHHUA, COCTaBJIATh
AJIrOPUTM, MOACIIb HE-
CJIOKHBIX chyauHﬁ

YMeTh NPUMEHSTH TOJTY-
YCHHBIC 3HAHUS B pa3Jiny-
HBIX cUTYyalusx. BuimoJi-
HATH 3a7aHUsT KOMOWHHUPO-
BAHHOTO XapakTepa,
CoZIepIKaIIuX HECKOJIBKO
MMOHSATHUH.

pUT™Ma
4 B coBepuieHcTBE 3HaTh | YMETh IPUMEHATh 3HAHUSA
U3y4eHHbIN MaTepua, B 1100011 HEeCTaHAPTHOMN
Osaajenue cBOOOJTHO OPUEHTUPO- cutyanuu. Camocrosi-
YMCTBEHHOM BaTbcs B HeM. UMeTh TeJbHO BBINOJIHATH TBOP-
CaMOCTOAITEIbHOCTBLIO 3HAHMSI U3 JIOTIOJHUTENb- | YECKUE UCCIIEOBATEIbCKNE
HBIX UICTOYHMKOB. Bria- | 3ananus. BelnoJaHATH
TBopueckas «5» JETh ONlEpaLsIMHU (bYHKIIUN KOHCYJIbTAHTA.
HCCIIEI0BATENbCKAS JIOTUYECKOTO MBIIILIE-
JESITEILHOCTD Hus. CocTaBJasITh MO-

JIeTTb JII000H CUTYalluu.
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Kputepuu 1 HOpMBbI OLICHKH 3HAHUM, YMEHUI U HABBIKOB 00y4al0LIMXCH 10
MaTeMaTHKe.

1. 0uem<a RUCOBMECHHBIX KOHMPOJ/1bHbLX pa60m 06vuammuxc;t no wamemamuke.
OtmeTKka «5», ecnu:

e paboTa BBITNOJHEHA TOJIHOCTHIO;
® B JIOTHYECKUX PACCYKJICHHUIX U 0OOCHOBAHUH PEUICHUSI HET TPOOETIOB M ONTHOOK;

® B PCIICHUH HET MaTEMaTHYECKUX ONMTMOOK (BO3MOKHA OJIHA HETOYHOCTb, OIMHCKA, KOTOpast

HE SBJISICTCS CIICJCTBUEM HE3HAHUS WM HETTOHMMAaHHS y9eOHOTO MaTepHraia).
OTMeTKa «4» CTaBUTCS B CIICIYIONUX CIydasx:

e paboTa BHITIOJHEHA TOJTHOCTHIO, HO OOOCHOBAHUS IIAarOB PEIICHUsT HEAOCTATOYHBI (eCiH
yMeHHEe O00O0CHOBBIBATH PACCYKICHHSI HE SBJISTIOCH CIIEITUAIBHBIM 00BEKTOM ITPOBEPKH );

e JIONMYIICHB OJHA OIMOKA WM ©CTh JiBa — TPU HEJA0YETa B BBIKJIAJKAX, PUCYHKAX,
yepTexax Win rpadukax (eciau 3Tu BUIbI paboT HE SBISIIUCH CIIEUATbHBIM 00OBEKTOM ITPOBEPKH).

OtMmeTKa «3» CTaBHUTCS, SCIIH:

e JIOMyIIEHO OoJjiee OMHOM OMMOKKM WM 0oJiee MBYX — TPEX HEAOUYETOB B BBIKJIAJKAX,
yepTexax Win rpadukax, Ho odydaromuiicss obmaanaeT 00s3aTeIbHBIMA YMEHUSMH 110 POBEpsieMOi
TeMe.

OTMeTKAa «2)» CTaBUTCS, SCIIH:

e JIONYIIEHB CYIIECTBCHHBIC OIMMOKM, TOKa3aBIIHMe, 4YTO oOydaromwuiics He o0jamaer

00s3aTeNbHBIMU YMEHUSAMH T10 IaHHOM TeMe B TIOJTHOM Mepe.
Otmetka «1» cTaBHUTCS, SCIIH:

e paboTa Mmoka3zaja IMOJTHOE OTCYTCTBHE y 00YyJaromierocsi 00si3aTeIbHbIX 3HAHUW U YMEHUHN
10 MPOBEPSIEMOI TeMe WM 3HAUUTEIbHAS YaCTh paOOThI BBHITIOJHEHA HE CAMOCTOSITENIBHO.

YuuTtenb MOXKET MOBBICUTh OTMETKY 32 OPUTMHAIIBHBIN OTBET Ha BOIIPOC WM OPUTHHATILHOE
pelIeHre 3a/1aui, KOTOpbIe CBUIETEILCTBYIOT O BHICOKOM MaTeMaTUYECKOM Pa3BUTHU
oOyuaromierocs; 3a peiieHue 6osee CI0KHOU 3ajaui UM OTBET Ha 0oJiee CIIOKHBII BOIIPOC,
MpeIoKeHHbIe 00yUaroeMycs JOTOTHUTENBHO MOCIIE BHIOTHEHUS UM KaKUX-TTHO0 APYTrux
3aJaHUH.

2. OQueHKa_ycHHbIX 0MEemo8 00yuanuiuxca no MamemamuKe
OTBeT OLCHUBACTCA OTMETKOM «5», €CJIM YUCHUK:

® TIOJIHO PAacKpbUI COJEp)KaHHE Marepuaia B 00beMe, MPEeIyCMOTPEHHOM IMPOTrPaMMO M
y4eOHHUKOM;

® U3JIOKWI Marepual TPaMOTHBIM  SI3BIKOM, TOYHO HCIIOJIB3YS MaTeMaTH4ecKylo
TEPMUHOJIOTHIO U CUMBOJIMKY, B OTPE/IETICHHOM JOrMYeCcKOi MOCIeJ0BaTEIbHOCTH;

® [IPaBUJIBHO BBINIOJHWI PUCYHKH, YEPTEXKH, TpaQUKH, COMYTCTBYIOIINE OTBETY;

® [I0Ka3aJl yMEHHE WUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMM MPHUMEpPaMH, NPUMEHSThH €€ B
HOBOM CHUTYaIlUH MPH BBIOJIHEHUH MPAKTHUECKOTO 3a[aHuUs;

® [POJECMOHCTPUPOBAJ 3HAHWE TEOPUM paHEe M3YUYEHHBIX COMYTCTBYIOIIUX TEM,
Cc(OPMHUPOBAHHOCTh M YCTOMYUBOCTB MCIIOJIb3YEMBIX IIPU OTBETE YMEHUI U HAaBBIKOB;

e OTBEYaJl CAMOCTOSITENIFHO, 0€3 HABOAIIUX BOIIPOCOB YUUTES;

¢ BO3MOJXHBI OJJHA — IBC HCTOYHOCTHU IMPU OCBCIICHHUU BTOPOCTCIICHHBIX BOIIPOCOB WJIU B
BBIKJIaAKaX, KOTOPBIC YUYCHUK JICTKO UCHTPABUII IOCJIC 3aMCYaHUA YUUTCIIA.
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OTBeT OLICHUBACTCS OTMETKOI «4», €Clli yI0BIETBOPSET B OCHOBHOM TPeOOBAHUSAM Ha OIICHKY
«5», HO MIPU 3TOM UMEET OJMH U3 HEJOCTATKOB!

® B M3JIOKEHUH JIOMYIIECHBl HEOOJbIIME NpoOeNbl, HE MCKAa3UBIIEE MaTeMaTHYECKOEe
CoZiep’KaHHE OTBETA;
e JIONMYIICHBI OJWH — JIBa HEJOYeTa INPH OCBEUICHWH OCHOBHOTO COJECp)KaHUS OTBETa,
WCTIPABJICHHBIC TIOCIIEC 3aMEYaHUs YUUTEIIS;
® JOMyIIeHbl OmMMUOKa WM OoJjiee IBYX HEIOYETOB TIPUM OCBEUICHWH BTOPOCTEICHHBIX
BOTIPOCOB HJIU B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIC TIOCIIE 3aMEYaHUs YIUTEIs.
OtMmeTKa «3» CTaBUTCS B CIEAYIOIIUX CITYJasX:

® HEMOJHO PACKPBITO COJEp)KaHHe MaTepuana (ColepskaHue M3JI0KEHO (GparMeHTapHO, He
BCEI/la IOCIEI0BAaTENbHO), HO TOKa3aHo oOllee MOHMMaHHE BOINpOCa M MPOJAEMOHCTPUPOBAHbI
YMEHHUS, JOCTAaTOYHbIE JUIsl YCBOCHHSI IPOrpaMMHOro matepuana (omnpeseneHsl « TpeboBaHUAME K
MaTeMaTH4eCKON MOJrOTOBKE O0yUaIOUIUXCsA» B HACTOSIIEH MporpaMMe o MaTeMaTHKE);

® UMEIUCh 3aTPYJHEHMS] WM JONYIIEHbl OUIMOKM B OIPEIECICHWH MAaTeMaTH4ecKOu
TEPMHUHOJIOTHH, YepTexkaxX, BbIKJIAJKaX, UCIPABICHHbIE MOCJIE HECKOJBKUX HABOJSIIMX BOIPOCOB
YUUTES;

® VYUYEHUK HE CIpaBWJICS C MPUMEHEHHEM TEOPHUH B HOBOW CHUTyallMM MpPH BBINOJHEHUU
MPAKTUYECKOrO 3a/laHus, HO BBINOJHWI 33/1aHUs 00s3aTeIbHOTO YPOBHSI CIIOKHOCTH IO JAaHHOMN
TEME;

e [pH JOCTaTOYHOM 3HAHWM TEOPETUYECKOrO0 MaTepuala BbISBICHA HEIOCTAaTOYHAs
c(OpMHUPOBAHHOCTh OCHOBHBIX YMEHHI 1 HaBBIKOB.

OTMeTKa «2» CTaBHUTCS B CIEAYIONUX CITydasK:

® HE PacKpbhITO OCHOBHOE COJepkKaHUe yueOHOro MaTepuarna;

e O0oOHapy)XeHO HE3HAHHE YYCHUKOM OOJbIICH WM HanboJsiee BaAKHOW YacTH Y4eOHOTO
MaTtepuana;

e JIOMYIICHbl OUIMOKM B ONPEICIICHUU MOHATUHN, MPH MCIOJBb30BAHUM MaTeMaTHYeCKOM
TEPMHHOJIOTHH, B PHUCYHKax, yeprexax WM rpadukax, B BbIKIaJKaX, KOTOpbIe HE
HCIIPABIICHBI NIOCJIE HECKOJIBKUX HABOASIINX BOIIPOCOB YUUTEIIS.

Otmetka «1» cTaBUTCS, €CIU:

® yYEHHUK OOHApYXKWJ MOJHOE HE3HAHWE M HETIOHMMaHKUE U3y4aeMoro yueOHOro Marepuana
WIM HE CMOT OTBETUTh HM HA OJUH M3 IOCTaBJICHHBIX BOMPOCOB IO H3yYCHHOMY
Marepuainy.

O0mas kaaccupukanus omMudoK.
[lpu oueHke 3HAaHWW, YMEHUH M HAaBBIKOB OOYYAaIOIIMXCS CIIEAYET YYHUTBHIBATh BCE OIMIMOKH
(rpyObie 1 HerpyObie) U HETOUETHI.
I'pyObiMH cunTarOTCS OIUIMOKHU:

- HE3HAHHE OTNPECIICHUS OCHOBHBIX IOHSTHM, 3aKOHOB, MPAaBHJ, OCHOBHBIX ITOJIOXKCHHM
TEOpuH, He3HaHue (opMyi, OOIIECHPUHSATHIX CHUMBOJIOB OOO3HAYCHHI BEIUYWH, CIAWHUI] HX
HU3MEpeHus;

- HE3HAaHHE HAUMEHOBAHUN EIMHUII U3MEPEHHUS;

- HEYMEHHUE BBIICTUTH B OTBETE TTIABHOE,

- HEYMEHUE MPUMEHSITh 3HAHUS, AITOPUTMBI [T PEIICHUs 3aa4;

- HEYMEHHUE JIeNIaTh BBIBOJIBI U 0000IIECHUS;

- HEYMEHHUE YUTATh U CTPOUTH IPaUKH;

- HEYMEHHUE T0JIb30BaThCs MEPBOUCTOYHUKAMH, YICOHUKOM U CIIPABOYHHKAMU;

- MOTePst KOPHSI UM COXpaHEHHE MIOCTOPOHHETO KOPHS;

- oTtOpackiBaHue 6€3 0OBSICHEHU OJTHOTO U3 HHX;

- paBHO3HAYHBIE UM OIINOKH;

- BBIYUCIIATENLHBIE OIIMOKH, €CIM OHU HE SBIISTFOTCS OIHCKOI;
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- JOTHYECKUE OIINOKH.
K HerpyObIM omm0kam cieayeTr OTHECTH:
- HETOYHOCTHh (POPMYJIHMPOBOK, OIpPENCIICHUH, TOHATHI, TEOPUH, BHI3BaHHAsI HEMOJIHOTOMN
0XBaTa OCHOBHBIX IIPU3HAKOB OINPEIEISIEMOrO MOHATHS WIM 3aMEHOM OJHOIO - JIBYX M3 3THX
IIPU3HAKOB BTOPOCTEIIEHHBIMU;
- HETOYHOCThH rpaduka;
- HEpAaUMOHAIbHBIA METOJ PELIEHUs 3aJa4d WM HEJOCTaTOYHO IIPOJYMaHHBIM ILIaH
OTBeTa (HapyllEHUE JIOTUKH, TI0OJAMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMU );
- HepalMOoHaIbHbIE METObI PA0OTHI CO CIIPABOYHOM U JIPpYrOi JIMTEPaTypoii;
- HEyYMEHHE pelaTh 3a/1a4, BBIIOJIHATH 3aJaHHs B 00IIEM BUJIE.
Henoyerammu sABIISIIOTCA:
- HepalMoHaIbHbIE IPUEMBbI BHIYMCIEHUI U TPe0Opa30BaHMUii;
- HeOpeKHOE BHITIOJTHEHHE 3aliCcel, YepTeKel, cXeM, rpapuKoB.

KonTtpoas 3YH npennaraercst npu nNpoBe€HUN MaTEMaTUYECKUX TUKTAaHTOB, IPAKTUYECKUX
paboT, CaMOCTOATEIBHBIX padOT OOYUaIOIIEro ¥ KOHTPOJIUPYIOUIETO BUa, KOHTPOJIbHBIX padoT.

YMK

1.HopmartuBHbie m0KyMeHTHI: [IpuMepHas mporpaMMa OCHOBHOTO 00mIero o0Opa3oBaHHS TIO
MaTeMaTUKe
2.Y4eOHMKH: TI0 MaTeMaThuke Ui 5—6 KimaccoB, mo anredpe as 7-9 Ki1accoB, MO0 TEOMETPHH
U1 7—9 Ki1accoB.

» VMK H.A.Bunenkun «Marematukay 5,6

= YMK }).H.MakapsrueB « Anredpa» 7-9

= VMK JI.C.Aranacsu «['eometpust 7-9»
3.Hayunas, Hay4HO-TIOMy/IsIpHasi, UCTOPUYECKasl TUTEpaTypa.
4.CripaBoYHbBIC nocoous (PHIMKIIOTICTNH, CJI0OBapH, CIIPaBOYHHKHU 1o
MaTeMaTHKe U T.IL.).
5.I1euarnbie nocobus: [lopTpeTsl BhIIAIOMINXCS AesTeNel MaTeMaTUKH.
6.1adopmarimoHHpie cpeacTBa

*  MynbTuMenuiiHple OOy4YalIIue MpPOorpaMMbl W 3JEKTPOHHBIC Yy4eOHBIC W3JIAaHUS II0
OCHOBHBIM pazjiejiaM Kypca MaTeMaTHKH.

* DnexkTpoHHas 0a3a JAHHBIX IS CO3/IaHUS TEMATHUECKUX M UTOTOBBIX PAa3HOYPOBHEBBIX
TPEHUPOBOUYHBIX W TMPOBEPOUYHBIX MATEPHAIOB JUIS OpraHu3anvdu (POHTAIBHOH |
WHIUBUAYAIbHON PaOOTHI.

7. Texuuueckue cpeacTBa oOyueHus
e  MylbTUMEIUINHBIA KOMIIBIOTED.

e MylbTUMEIUNHBIA IIPOEKTOP.

e DKpaH HaBECHOM.
8. YuebHO-TIpakTHUECKOE U YueOHO-1abopaTopHOe 000pyI0BaHNE

e Jlocka MarHuTHas .

o KOMIUIEKT YepTex HBIX HHCTPYMEHTOB (KIACCHBIX M Pa3JaTOYHbIX): JIMHEHKa, TPAHCIIOP-
tup, yroibauk (30°, 60°, 90°), yronbHuk (45°, 90°), TUpKyIb.

e KOMIUIEKTHl TMIAHUMETPUYECKUX M CTEPEOMETPHUUYECKHUX TeN (JIEMOHCTPAIMOHHBIX H
pa3IaTOYHBIX).

o KoMIuiekT ansi MoJenupoBaHus (LIBeTHas Oymara, KapTOH, KallbKa, KIIeH, HOMXHUIBI,
MJIACTUIIN
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