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INOACHUTEJIBHASA 3ATINCKA
Hacrosimas paboyast mporpamMma HanrcaHa Ha OCHOBaHHUHM CJIEAYIOINIMX HOPMAaTHUBHBIX

JOKYMEHTOB:

1. OcHoBHas 061eoOpazoBaTenbHas MporpaMMa OCHOBHOTO o01iero oopasoanusi YacTHOTO
obmeobpazoBarenbHOro yupexaenus «lllkomna «bmaaroe OtpouectBo», 2016

2. IIporpamma o anre6pe 7-9 knaccel . C.M. Hukonbckuii. M.: [Ipocsenienue.
3. Ilporpamma o reomerpun 7-9 knaccel JI.C. Atanacsu. M.: [IpocBenienue.

Y4eOHbI TpeaMeT MaTeMaThKa BXOJUT B 00Opa3oBaTeNbHYIO 00JacTh MareMaThka H
uHpOpMaTHKa.

[Iporpamma peanusyercsi B TEUCHHE TPEX JIET HAa yaeOHHUKaX

1. Anre6pa. 7 xnmacc. C.M. Huxonbckuii, M.K.Iloranos, H.H.Pemernukos, A.B. IlleBkuH.
M. Ilpocsemienue, 2016.

2. Anrebpa. 8 kmace. C.M. Hukonbckuii, M.K.IToranoB, H.H.Pemernukos, A.B. IlleBkuH.
M. Ilpocsemienue, 2015.

3. Anreopa. 9xiacc. C.M. Hukonbckuii, M.K.IToraos, H.H.Pemeraunkos, A.B. [lleBkuH.
M. IIpocsemenne.2018

4. Teomerpus 7-9 knacc JI.C. Aranacsa M, [Ipoceemnienue,2016

W3ydyeHne wMareMaTUKH Ha CTYINEHH OCHOBHOrO o0miero oOpa3oBaHHs HampaBlIeHO Ha
JOCTHIKEHHE CIEAYIONINX LeJIeii:

OBJIAJICHUE CUCTEMOM 3HAHUW U YMEHUMN, HEOOXOJUMBIX JUIsl IPUMEHEHUS B NMPAKTUYECKOU
JESTENIbHOCTH, U3YYeHHE CMEXXHBIX TUCIUIUINH, TIPOJAOKEeHNs 00pa30BaHUs;
WHTEJUICKTYaTbHOE Pa3BUTHE, (JOPMUPOBAHNUE KAYECTB JIMYHOCTH, HEOOXOIUMBIX UYEIIOBEKY
JUISl TIOJIHOLIEHHOM JKU3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX MAaTeMaTHYECKOM
JEATEbHOCTH: SICHOCTU M TOYHOCTH MBICIH, KPUTUYHOCTH MBILUICHUS, HWHTYULIHH,
JIOTUYECKOTO MBIIUICHHS], 3JEMEHTOB AJITOPUTMHYECKOM KYJIbTYpbl, MPOCTPAHCTBEHHBIX
MPEJICTaBICHU, CIOCOOHOCTH K TPEOI0JICHHUIO TPYTHOCTEH;

dbopMHUpOBaHKME TPEACTABICHUNA 00 HAESIX U METOJaX MaTEeMaTHKH KaK YHHUBEPCATbHOTO
A3bIKA HAYKU U TEXHUKH, CPEJICTBA MOJECIMPOBAHUS SIBICHUI U MPOLECCOB;

BOCIIUTAHUE KYJAbTYpbl JIMYHOCTH, OTHOIICHHUS K MareMaThuke Kak K YacTu
00111e4YeI0BEUECKOM KYIbTYPBI, UTPAIOIE 0COOYI0 pOJib B OOIIIECTBEHHOM PAa3BUTHH.

B xoxe ocBoenus CoACpKaHMUs KypcCa CTaBITCA 3ada4YM.:

pa3BUBaTh IPEACTABICHUS O YHUCIE M POJIM BBIYHACICHUH B YEIIOBEYECKOM IIPAKTHUKE;
chopMUpOBaTh  MPAKTUYECKHE  HABBIKM  BBINOJIHEHHUS  YCTHBIX,  IHCbMEHHBIX,
WHCTPYMEHTAJIBHBIX BBIUYMCICHUMN, PA3BUTh BBIYUCIUTEIBHYIO KYJIbTYPY;

OBJIAJIETh CHMBOJIMUYECKMM SI3bIKOM anreOpbl, BbIpabOTaTh (HOpMaIbHO-ONEPATUBHBIE
anredpandyeckue yMEHHs U HAyYUTbCS MPUMEHATh X K PEHICHUIO 33a]1a4 U HeMaTeMadyeCcKUX
3ajad4;

MOJIYYUTh MPEJICTABICHUS O CTATUCTUYECKHX 3aKOHOMEPHOCTSIX B PEAJbHOM MHpPE U O
pa3IMyYHBIX CHoco0ax HUX H3y4deHHs, 00 OCOOEHHOCTSX BBIBOJIOB M IMPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;

pa3BUTh JIOTMYECKOE MBIIUIEHHE W PEeYb - YMEHHUE JIOTMYecKd OOOCHOBATH CYKICHUS,
IIPOBOJIUTh HECIJIOKHBIE CHCTEMATH3allUH, IPUBOAUTh IPUMEPBI W KOHTPIPUMEPHI,



MCIIOJIb30BATh PA3JIMYHbIE SI3BIKU MATEMaTUKU (CIIOBECHBIN, CUMBOJIUYECKUM, Irpaduyeckuii)
JUTSL WJUTFOCTPAIIUH, UHTEPIIPETAINH, apTYMEHTALIUU U I0KA3aTeIbCTBA;

e chopmupoBaTh MpeacTaBiIeHHE OO0 H3Y4YaeMbIX MOHATHUAX W METOJaX KaK BaKHEHIINX
CpEICTBAaX MaTeMaTHYECKOT0 MOJIETTUPOBAHUS PEeaIbHBIX MPOIIECCOB U SIBJICHUH.

OBLIASA XAPAKTEPUCTUKA KYPCA

[Tporpamma pa3paboTaHa Ha OCHOBE COOPHHUKOB pabovHX Mporpamm

1. ITporpamma mo anredpe 7-9 knaccel. C.M. Hukonsckuii. M.: [IpocBemienue.

2. [Iporpamma o reometpun 7-9 xnaccer JI.C. Atanacsa. M.: [IpocBemenue.

B kypce anredpbl MOXHO BBIACIUTH CIEAYIONIME OCHOBHBIE COJAEpKATEIbHbIC JTUHUU:
apudmeruka; anreOpa; QyHKIHMH;, BEpOSITHOCTh M CTATUCTHKA. Hapsiay ¢ 3TuM B colepikaHue
BKJIFOUEHBI J1BA JIONIOJHUTENIBHBIX METOI0JIOTUYECKUX pa3/iena: JOTMKa U MHOXKECTBA,
MaTeMaThuka B MCTOPUYECKOM pPa3BUTHUH, YTO CBSI3aHO C pealu3aluedl ueneid oO1e
MHTEJJIEKTYaJIbHOTO M OOIIEKYJIbTYpHOrO pa3BuTUs ywamuxcs. CopepkaHue KakJI0ro M3 3THX
pa3zeNnoB pa3BOPAYMBAETCS B COAECPKATEIbHO-METOANYECKYIO JIMHUIO, IPOHU3BIBAOLIYIO
BCE OCHOBHbBIE cojiepxaTelibHble JIMHUU. [Ipu 3ToM nepBas nuHus — «JIoruka u MHOXKecTBa» —
CIY)XKHT 1M  OBJIAJACHUS  y4YallUMHCS HEKOTOPHIMH  JJIEMEHTaMH  YHHBEPCAIbHOIO
MaTeMaTHYECKOTO S3bIKa, BTOpas — «MaTemMaTHKa B HCTOPHUUECKOM Pa3BUTHI» —CIIOCOOCTBYET
CO3aHUIO OOIEKYIbTYPHOTO, TYMaHUTAPHOTO (pOHA U3yUEHUs Kypca.

Copepxanne nuHUM «Apudmerukay CIyKUT 0a30i A JaNbHEHIIET0 H3YYCHHS
yYallUMHUCS ~ MaT€MAaTHKH, CIOCOOCTBYET  Pa3BUTHUIO UX  JIOTMYECKOTO  MBILUICHHUS,
(OpMHPOBAHUIO YMEHHS TOJB30BATHCS ANTOPUTMAMHU, & TAKXKE NMPHUOOPETECHHIO MPAKTUYECKUX
HABbIKOB, HEOOXO/JMMBIX B IOBCEJIHEBHOM XHU3HU. Pa3BuTue MOHATUS O 4HUCIIE B OCHOBHOMU
IIKOJIE CBSI3aHO C pAlMOHAIBHBIMM U HMppalMOHAIbHBIMU UHCIaMH, (OPMUPOBAHUEM
MEPBUYHBIX MPEACTABICHHUIN O JEHCTBUTEILHOM YHUCIIE.

Copmepxanne  auHMM  «AnreOpa»  cmocoOcTByeT — (OopMHpOBaHUIO y  yyaluxcs
MaTeMaTUYeCcKoro ammapara MAJig pelleHds 3aJad U3 pPa3JeloB MaTEeMaTUKH, CMEXHBIX
MPEIMETOB M OKPYXKAIOIIeH pealbHOCTH. S3bIK anreOpbl MOJYEPKUBAET 3HAUCHHE MATEMATHKU
KaK sI3bIKa /17151 IOCTPOEHUSI MaTEMAaTUYECKUX MOJEJIeN MPOIIECCOB U SIBJICHUM pealbHOr0 MHpa.
Pa3BuTHe anropuTMHUYECKOTrO MBILIUIEHHS, HEOOXOJUMOro, B YAaCTHOCTH, JJISi OCBOEHHUS Kypca
WH(pOpPMATUKH, U OBJIAICHUE HABBIKAMU JEAYKTUBHBIX PACCYKIICHUN TAKKE SIBIISTIOTCS 3a1a4aMu
u3ydeHus:i anreopel. [IpeoOpazoBaHne CUMBOJIBHBIX (OPM BHOCHUT CHEUU(PUUYESCKUN BKIA] B
pa3BUTHE BOOOpPaXEHHS YdYalIUXCs, UX CIOCOOHOCTEH K MaTreMaTH4eCKOMY TBOpuYecTBy. B
OCHOBHOM ILIKOJIE MaTepHall TPYNIIUPYETCS. BOKPYT PALIMOHATIBHBIX BBIPAXKEHUMN.

Conepxxanne pazzaena «DyHKUMU» HAIEJIEHO Ha MOJIYyYEHUE IIKOJbHUKAMH KOHKPETHBIX
3HaHMH O (PYHKIIUM KaK BaKHEHIIeW MaTeMaTH4ecKOW MOJENW Ui OMUCAHHS M MCCIEI0BaHUs
pa3HoO00pa3HBIX MpoleccoB. M3yuenue 3Toro Marepuana ciocoOCTBYET Pa3BUTHIO y ydalIUXcs
YMEHMSI HUCIOJb30BaTh pa3UYHbIE SA3BIKM MaTEeMaTHKU (CIOBECHBIM, CHMBOJUYECKHIA,
rpaduueckuit), BHOCUT BKJIaJa B (popMHpoBaHHUE NMPEACTABICHUIN O PO MaTeMaTHKHU B pa3-
BUTHH [IUBWJIM3AIIAN U KYJIBTYPBI.

Paznen «BeposSTHOCTP W CTaTUCTHKA» — OO0sA3aTCNbHBIA KOMIIOHEHT IIKOJHHOTO
o0pa3oBaHMs, YCHJIMBAIOIIMKA €ro MPHUKIAJHOE W MPAKTHUYECKOe 3HadYeHHe. DTOT MarepHuall
HE0O0XO0IUM, TIPEXkJIe BCETo, sl JOPMUPOBAHUS Y yIAIIUXCS (PYHKIIMOHATBHONW TPAMOTHOCTH —
YMEHHsI BOCHPHHHMMATh W KPUTHUYECKU AaHAIM3UPOBATh HH(OpPMAIINIO, MPEICTABICHHYIO B



pasinYHbIX (OpMax, MOHMMATh BEPOSTHOCTHBIM XapaKTep MHOTUX pPEaJbHBIX 3aBHCHMOCTEH,
IPOM3BOUTH MPOCTEUIINE BEPOSITHOCTHBIE pacuéThl. [3ydeHne OCHOB KOMOWHATOPHKH
MO3BOJIMT Y4YalIeMyCsl OCYILECTBIIATh PACCMOTPEHHE ClydaeB, mepedop M MOACYET Yucia
BAPUAHTOB, B TOM YMCJIE B IPOCTEUINIMX NPUKIANHBIX 3anadax. [Ipu M3ydeHuM CTaTUCTUKH U
BEPOSTHOCTH OOOTAIIAIOTCS MPEJCTABICHUS O COBPEMEHHOW KapTHHE MHpa M METOJaX €ro
uccieioBaHus, (GOpMHUPYETCsl IOHMMAaHUE pOJM CTaTUCTUKM KaK MCTOYHHMKA COLMAIbHO
3HAYMMOM MH(pOPMALMU U 3aKJIaJbIBAIOTCS] OCHOBBI BEPOSATHOCTHOI'O MBIIIJICHHSL.

B kypce reoMerpus YCIOBHO MOXKHO BBIIEIMTH CJICAYIOLIME CONEPIKATEIbHBIC JIMHUMU:
«Harnsgnas reomerpusi», «l'eomerpuueckue ¢urypel», «l3mepeHne reoMeTpUyYECcKHX
BennunH», «Koopaunately, «Bexktoper», «Jloruka u MHOXkeECTBaY, «I'€OMETpHS B UCTOPUUYECKOM
pa3BUTHINY.

Marepuan, otHocsmuiics k JnuHuu «Harmsgnas reoMerpus» (3JIEMEHTHI HarJISIAHOU
CTEpEOMETPUH) CHOCOOCTBYET Pa3BUTHIO IPOCTPAHCTBEHHBIX IMPEICTABICHUNA ydaluxcs B
paMKax U3y4eHMs INIAHUMETPUU.

Copnepxxanune paszznenoB «l'eomerpuueckue ¢urypsl» u «l3MepeHue reoMeTpu4ecKux
BEJIMYMH» HALIEJIEHO Ha IOJy4YeHHE KOHKPETHBIX 3HAaHUH O IreoMeTpuYecKoil Qurype kak
BaXHEHIIEH MAaTeMaTUYeCKOM MOJEIM Ul OMMCAHUSA OKpYyKaromero mupa. Cucrematnyeckoe
U3y4eHHE CBOWCTB T'€OMETPHUYECKUX (UTYp TO3BOJIUT PA3BUTh JIOTHYECKOE MBIIIICHUE H
II0OKa3aTh IIPUMEHEHHWE OTHUX CBOWCTB IIPM PEIIEHWHM 337a4  BBIYHUCIUTEIBHOTO U
KOHCTPYKTHUBHOI'O XapaKTepa, a TAKKe MPAKTUYECKUX.

Marepuan, OTHOCAIIMNCS K coAep:KareiabHbIM JIMHMAM «KoopauHatel» u «BekTopel», B
3HAYUTENIBHOM CTENEeHU HECET B cebe MEeXIIpeIMETHbIE 3HAHUS, KOTOPbIE HAXOJAT IIPUMEHEHHE
KaK B Pa3JIM4YHbIX MaTEMaTUYECKUX AUCLUIIIMHAX, TAK U B CMEXHBIX IPEAMETaX.

Oco0eHHOCTBIO JTMHUU «JIOTMKa M MHOKECTBa» SIBISETCS TO, YTO IMPEICTABICHHBIN 3/1€Ch
MaTepuan IPEUMYILECTBEHHO HM3y4aeTcsi IPU PAaCCMOTPEHUHM pa3IMYHBIX BOIPOCOB Kypca.
CooTBeTcTBYIOIIMII  MaTepuan  HalEJIeH Ha  MaTeMaTH4YeCKOE  pPa3BUTHE  ydallHxc,
(dbopMUpOBaHNE Y HUX YMEHHS TOUYHO, CKATO U SICHO M3JIaraTh MbICIH B YCTHOW M NMHUCbMEHHOM
peun.

Jluaust «['eoMeTpusi B HMCTOPUYECKOM pa3BUTHH» IMpelHa3HaueHa Ui (HOpMHUPOBAHUS
NPEJICTAaBICHU O TeOMETPUU KaK YacTH 4YeJIOBEUYEeCKOM KyJbTYpbl, ISl OOILEro pa3BUTHUS
MIKOJBHUKOB, JIJIs CO3JaHUs KYJIbTYPHO-UCTOPHUECKON Cpe/bl 00yUEeHHUS.

Jns peanusanuy TaHHOM NPOTPaMMBI UCIIOIB3YIOTCA MEAArOrMYECKUE TEXHOJIOTMHM YPOBHEBOU
TuddepeHanuy 00ydeHus, TEXHOJIOTUH Ha OCHOBE JTJMYHOCTHON OpHEHTAIHH.

®opmbl paboThl: (poHTaNbHAs paboTa; HHAMBHUYyalbHAs paboTa; KOJUIEKTUBHAs paboTa;
rpynmnosas padbora.

MeTtoabl paboThl: paccka3; 0ObsICHEHHE, JieK1us, Oecena, nuddepeHpoBaHHbIE 3a/1aHUS,
camocTrosiTeNlbHas paboTa; B3aUMONPOBEPKa, IUAAKTHYECKas WIpa; pelieHne MnpodIeMHO-
ITOMCKOBBIX 3a7a4.

Hcnonp3ytorcst cienyromue (HOpMbl M METOABI KOHTPOJS YCBOEHHS MaTepualia: YCTHBIH
KOHTPOJb (MHIMBHyaJbHBI OINpPOC, YCTHas IpOBEpKa 3HAHMI); MUCbMEHHBIH KOHTPOIb
(KOHTpOJIbHBIE PaOOThI, MUCbMEHHBIH 3aUeT, YCTHBINA 3a4€T, TECTHI).

MareMatuka SBIII€TCS OJHHUM M3 OIOPHBIX IPEAMETOB OCHOBHOM IIKOJBI: OHA
o0ecrieunBaeT U3y4yeHHe IPYruxX IUCHUIUIMH. B mepByio ouepenp 3TO OTHOCUTCS K MpeaMeraMm
€CTECTBEHHO



HAy4YHOTO IMKJa, B YaCTHOCTH K (u3uke. Pa3BUTHE JOTMUECKOTO MBINUICHUS YYAIUXCS PH
o0yuyeHHnH anredpe CrocoOCTBYET YCBOCHHIO MPEIMETOB 'yMaHUTApHOro nukia. [Ipakruueckue
YMEHHMS W HaBBIKM MAaTEeMaTHYECKOro XapakTepa HEOOXOJMMbI JUIsl TPYIOBOH U
npodeccCHOHaIbHOM NOATOTOBKH MIKOJILHHKOB.

MECTO KYPCA <MATEMATHUKA» B YYHEBHOM IIJIAHE

VYueoOnsiii man u [IporpamMmma Kypca Ha M3ydyeHHME MAaTeMaTHKUA B 7-9 Kilaccax OCHOBHOM
IIKOJIBI OTBOJAUT 5 YacoB B Hezenmto, B roa 510 gacos. M3 wactu, hopmMupyeMoil ydacTHUKaMU
00pa30BaTeNbHOTO MpoIiecca, yueOHOe BpeMsl YBEITUUCHO /10 6 9acoB B He/elo, B roj 6124aca.

OINMCAHUE HEHHOCTHBIX OPUEHTUPOB COJHP)KAHUSA YYEBHOI'O KYPCA

HcTopuyecky CIOXHWIMCh JIBE CTOPOHBI HA3HAYCHHUS MaTeMaTHYECKOro 0Opa3oBaHUS:
NpaKTUYeCKas, CBs3aHHAs C CO3JIaHUEM W TPUMEHEHHEM HHCTPYMEHTapHus, HEOOXOIUMOro
YeJIOBEKY B €ro NPOJYKTHBHOM JCATEIBHOCTH, U JYXOBHAS, CBS3aHHAS C MBIIILUICHHEM YEJIOBEKa,
C OBJIQJICHUEM OIPE/ICICHHBIM METOJIOM TMO3HAHUS M MPEoOpa3oBaHMs MHpa MATEMAaTHYCCKUM
METOOM.

be3 06a30Boii MaremMaTW4yecKOW TOATOTOBKM HEBO3MOXKHA IIOCTAHOBKA OOpa3OBaHHSA
COBPEMEHHOTO YeJIOBEKa.

B mikose MaTemMaTuka CIry>KUT OOPHBIM MPEIMETOM JIJISl U3YYESHHUSI CMEKHBIX TUCIIUILIHH.

B mocie mIKOMBHOW JKU3HU peallbHOW HEOOXOAMMOCTBIO B HAIIA JIHU CTAaHOBUTCS
HENpephIBHOE OO0pa3oBaHHe, 4YTO TpeOdyeT NOTHOLIEHHON 0a30Boi 0011e00pa3oBaTEIbHON
MOJTrOTOBKHM, B TOM YHCJI€ W MareMaThueckoil. U, HakoHer, BcE OOJbIIC CHEIHATbHOCTEH,
TpeOYIOLINX BBICOKOTO YPOBHSA 00pa3oBaHMs, CBA3aHO C HEMOCPEICTBEHHBIM INPUMEHEHHEM
MaTEMAaTHKH .

Jis )KU3HU B COBPEMEHHOM OOIIIECTBE BaXKHBIM SIBIISIETCS (POPMUPOBAHUE MAaTEMaTHYECKOTO
CTHJISI MBIIIUICHUS, TPOSBISIONIETOCS B OMNpECNICHHBIX YMCTBEHHBIX HaBBIKax. B mporecce
MaTeMaTHYECKOW JEeSITeIbHOCTH B apceHall IMPUEMOB M METOJIOB YEIIOBEUECKOTO MBIIUICHUS
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS WMHIYKIHS M JIEAYKIH, 0000IeHne W KOHKPETH3aIHs,
aHaJlu3 M CUHTE3, Kiaccu(uKalus U cucreMaTu3anus, abcTparupoBanue 1 aHanorusi. OObeKThI
MaTeMaTHYECKUX YMO3AKIIOYCHHH W TpaBujia WX KOHCTPYHPOBAHUS BCKPBIBAIOT MEXAHHU3M
JIOTMYECKUX TIOCTPOEHUH, BbIpabaTHIBAIOT yMeHHE (OopMynupoBaTb, OOOCHOBHIBATH MU
JIOKa3bIBaTh CY)KIEHHUS, TEM CaMbIM pa3BUBasi JIOTHYECKOE MBIIIUIEHHE.

Hcnonp30oBaHne B MaTeMaTHKE HApsAy C €CTECTBEHHBIM HECKOJIBKHX MaTeMaTHYECKHX
SI3BIKOB JTA€T BO3MOYKHOCTh pa3BUBATh Yy YYANIUXCS TOYHYIO, SKOHOMHYIO, MH()OpPMaTHBHYIO
pedb, yMEHHe OTOMpaTh HaWOoJee MOAXOJIIINE S3BIKOBBIE (B YaCTHOCTH, CHMBOJIMYECKHE H
rpaduueckue) cpeacTaa.

MaremaTtnueckoe oOpa3oBaHHE BHOCUT CBOM BKJaa B (opMUpOBaHHE OOIIEH KyJIbTYphI
yenoBeka. HeoOXOIMMBIM KOMIIOHEHTOM OOLIeH KyJIbTyphl B €€ COBPEMEHHOM TOJKOBaHUU
sBJsieTcs o0I11ee 3HAKOMCTBO ¢ METOAaMU TIO3HAHUS IeHCTBUTEIBHOCTH.

N3yueHre MaTeMaTUKH CIIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHHUIO YENIOBEKa, TOHUMAHUIO
KpPacoThl M M3ANIECTBA MAaTEMAaTHYECKUX PACCYXKICHUH, BOCHPHUATHIO TE€OMETPHUECKUX (POpM,
YCBOCHHIO HJIEH CHMMETPHH.



Hctopust pa3sBUTHS MaTeMaTHYECKOrO 3HAHMS JAaeT BO3MOXHOCTH IONOJIHWUTH 3amac
HCTOPUKO-HAYYHBIX 3HAHUU IIKOJBHUKOB, C(POPMUPOBATH Y HUX MPEACTABICHUE O MaTEMaTHUKe
KaK 4acTH O0IE€YeT0BEYECKOM KYIbTYPHI.

JIMYHOCTHBIE, METAITPEJJMETHBIE U ITPEJIMETHBIE PE3YJIBTATbI
OCBOEHMA ITPOI'PAMMBbI

Buinycknux nayuumces 6 7-9 knaccax (01 ucnonv3o8anusi 8 NOBCEOHEBHOU IHCUZHU U
obecneuenus 603MONCHOCMU YCNEUHO20 NPOOOINCEHUSL 0OPA30BAHUS HA DA3080M YPOBHE)
JJIeMEeHThI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTHKH

e OmnepupoBaTh Ha 0a30BOM ypOBHE TOHATHUSMHU: MHOXECTBO, O3JIEMEHT MHOKECTBA,
MIOJAMHOK€ECTBO, TPUHAJIEKHOCTh;

©33/1aBaTh MHOKECTBA [IEPEUMCICHUEM UX JIEMEHTOB;

® HAXOAWTH MepeceueHne, O0beTUMHEHNE, TTOJAMHOKECTBO B MTPOCTEUIIINX CUTYAIIMSIX;
eomeprupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSMHU: OINpeAeNieHHEe, aKcuoma, Teopema,
JI0Ka3aTeNbCTBO;

® [IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI J1J1s1 TOATBEPKHEHUSI CBOMX BbICKA3bIBAHUM.

B nosceounesnoii oicuznu u npu uzyyeHuu Opyeux npeomemos:

® 1ICTIOJIB30BATh IpaUuecKoe MPEACTABICHNE MHOKECTB IS ONIMCAHUS PEATbHBIX MPOIECCOB
U SIBJICHU, IPU PEIICHUU 3a7a4 APYTUX YIeOHBIX IPEIMETOB.

Yucaa

e OnepupoBaTh Ha 0a30BOM YpOBHE IOHATHUSMU: HATypaJbHOE YHCIO, IEJI0E YHUCIIO,
OOBIKHOBEHHasi JIpoOb, JEeCATHUYHAs JpoOb, CMEIIaHHas JpoOb, palloOHAIbHOE YHCIIO,
apuMeTHYeCKUl KBaJIpaTHBIA KOPEHB;

® 1ICII0JIb30BATh CBOMCTBA YHACEI U IIPABUJIA IEHCTBUM MPH BBIITOJIHEHUY BBIUNCICHUN;

® 1ICTIOIb30BATh MPHU3HAKHU JeIuMocTd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU BBIUUCICHUU U
pelIeHUN HECIOXKHBIX 3a/1a4;

® BBITOJIHATh OKPYIJIEHUE PALIMOHAIIBHBIX YUCEN B COOTBETCTBHUHU C NMPABUIIAMU;

® OLICHMBATh 3HAYEHUE KBAIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO 1IEJIOr0 YUCIIA;

® pPacro3HaBaTh PalMOHATIBHBIC U UPPAIIMOHAIIBHBIE YHCIIA;

® CpaBHMBATh YHCIIA.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

® OLICHUBATh PE3yJIbTAThl BEIUUCIECHUHN MTPH PEIICHUN MTPAKTUYECKHUX 3a/1a4;

® BBINOJIHATH CPABHEHUE YHCEII B PEAIbHBIX CUTYAIUSX;

® COCTaBJISITh YMCJIOBBIC BBIPAKEHUS MPH PEIICHUU MPAKTHYECKUX 3a7ad U 3a/ad U3 JPYrux
y4eOHBIX IPEIMETOB.

ToxnecTBeHHBbIC IPe0OPa30BAHUA

¢ BuimomHATE  HECNOXKHBIE MpeoOpa3oBaHUsT ISl  BBIYMCICHUS 3HAYEHUW  YUCIIOBBIX
BBIPDOKEHHM, COJIEpXKAIIMX CTENEHH C HATypaJlbHBIM IIOKa3aTelieM, CTENEHH C IIeJIBIM
OTPHUILIATEIIbHBIM MTOKa3aTelleM;

® BLITIOJTHATh HECIIOKHBIE TMPeoOpa3oBaHUsl IENBIX BBIPAXKEHUN: paCKpbIBaTh CKOOKH,
MPUBOJIUTH MOAOOHBIE CIaraeMble;

® 1CITI0JIB30BaTh (hOPMYIBI COKPAIICHHOTO YMHOXKEHUs (KBaJpaT CyMMBI, KBaJIpaT pa3HOCTH,
Pa3HOCTh KBAAPATOB) ISl YIIPOIIEHUS BHIYUCIICHUI 3HAYCHUN BBIPAKECHUI,



® BHITOJIHATH HECJIOKHbIE NpeoOpa3oBaHusl IPOOHO-TUHEHHBIX BBIPAKCHUNA M BBIPAXKEHUH C
KBaJPaTHBIMU KOPHSIMH.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

® [IOHMMAaTh CMBICJI 3aIIUCH YHCIIA B CTAHJAPTHOM BUJIE;

® OIIEpPHPOBATH Ha 0A30BOM YPOBHE MOHITHEM «CTaHJAPTHAS 3aIKUCh YHCIIAY.

YpaBHeHUSs] U HEPABEHCTBA

eOnepupoBaTb Ha ©0a30BOM YpPOBHE IOHATUSIMHM: PaBEHCTBO, 4YHMCIOBOE PABEHCTBO,
yYpaBHEHHE, KOPEHb YPAaBHEHMUSI, PEIICHUE YPaBHEHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelLlIeHNE HEPABEHCTBA;

® [IPOBEPATH CNPABEAIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pelaTh JIMHEHHbIE HEPABEHCTBA M HECIIOKHBIE HEPAaBEHCTBA, CBOSAIIUECS K IMHEHHBIM;

e pelaTh CUCTEMBI HECIIOKHBIX JIMHEWHBIX YpaBHEHUH, HEPABEHCTB;

® [IPOBEPSATH, SBJISIETCS JIM JAHHOE YHMCJIO PEIICHUEM ypaBHEHUS (HEPABEHCTBA);

e pelaTh KBaJpaTHbIe YpaBHEHUs 10 (GopMyIie KOpHEH KBaJApaTHOTO YpaBHEHUS;

® 11300pakaTh pPELICHNs] HEPABEHCTB U UX CHCTEM Ha YHCJIOBOM MPSIMOM.

B noBcegHeBHOI :KM3HHM M NIPU U3YYeHHUH JPYTHX NPeAMETOB:

® COCTABJIATH M PEIIaTh JIMHEHHBIC YpaBHEHUS MIPH PEIICHUH 3a/1a4, BOSHUKAIOIIUX B JIPYTHX
y4eOHBIX IIPeMEeTax.

DOyHKIUHA

e Haxonuts 3HaueHue yHKIMK 1O 33JJaHHOMY 3HAUCHHUIO apTyMEHTA;

®HAaXO/JUTh 3HAUEHHE apryMeHTa I10 3aJaHHOMY 3HAYeHHI0O (YHKIMM B HECIIOKHBIX
CUTYaIHsX;

® OIIpE/IENATh MOJI0KEHNE TOUKU 10 €€ KOOpJUHATAM, KOOPIMHATHI TOUKHU 110 €€ MOJIOKEHUIO
Ha KOOPJMHATHON IJIOCKOCTH;

o0 rpaduKy HaXOAUTh OOJIACTH ONPEAENCHHs, MHOXECTBO 3HAUCHWH, HYIM (QYHKIHH,
NPOMEXYTKH 3HAKOIOCTOSIHCTBA, NMPOMEXYTKH BO3pAacTaHUs M YObIBaHHs, HauOoJsbliee U
HalMEHbIIIee 3HaUeHUs (PyHKIUHY;

® CTPOUTH IpaduK JIMHEHHON QyHKINHY;

® [IPOBEPSATH, SABISAETCS JU JaHHBIM Trpaduk rpaguxoM 3agaHHON QYHKUMM (JIUHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIUOHAIBHOCTH);

® OTIpENIEISITh MPUOIMKEHHBIE 3HAYEHUST KOOPIMHAT TOYKH IepecedeHus Tpa@uKoB (yHKITHA;
eonepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSAMH: MOCIEIOBATENBHOCTb, apudMeTHuecKas
Iporpeccusi, reOMeTpruIecKasi Iporpeccus;

e pelaTh 33Ja4u Ha MPOrPECCUHU, B KOTOPBIX OTBET MOXKET OBITh MOJIy4€H HEIOCPEICTBEHHBIM
noJcuéToM 0e3 mpuMeHeHus Gpopmyi.

B noseceonesnotl dscusnu u npu u3yueHuu Opyeux npeomMemos:

® IICTIOJIb30BaTh T'PaUKU pealbHBIX MPOIECCOB M 3aBUCUMOCTEH Ui ONpeneNieHHs HX
CBOWCTB (HauOoOJbIIME M HAMMEHBIINE 3HAYEHUS, MPOMEXYTKUM BO3pACTaHHUS M YObIBaHMS,
00J1aCTH MOJIOKUTENBHBIX U OTPUILIATENIbHBIX 3HAUECHHUH U T.11.);

® 1ICTI0JIb30BaTh CBOWMCTBA JIMHEHHON (YHKUIUU U ee rpaduK MpH pelieHUuH 3a1ad U3 JAPYIUx
y4eOHBIX IPEAMETOB.

CraTucTHKa U TeOpUs BepOSATHOCTEH

elIMeTh mpeNCTaBICHHE O CTATUCTUYECKHX XapaKTEPUCTHKAX, BEPOSTHOCTH CIy4ailHOTO
COOBITHS, KOMOMHATOPHBIX 3ajayax;



epemiaTh MpocTeine KOMOMHATOPHBIE 33/a4d METOJOM MPSIMOTO U OPraHU30BaHHOTO
nepebdopa;

® [IPE/ICTABIATH JAaHHbBIE B BUJIE TAOHII, JUarpaMm, rpauKoB;

e yuTaTh MH()OPMAIIHIO, TPECTABICHHYIO B BUJIE TaOJIMIIBI, AUATPAMMBI, Tpaduka;

® OIIpEIENSITh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH YUCIOBBIX HAOOPOB;

® OIICHUBATh BEPOATHOCTH COOBITHS B IPOCTEUIIINX CIyYasix;

® METh MIPECTABICHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX.

B noeceonesnotl scusnu u npu u3ydeHuu Opyeux npeomemos:

® OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BApUAHTOB METO/I0M I1epedopa;

® IMETh IIPEJCTABICHHUE O POJIM IPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITHUI;

® CPaBHUBATh OCHOBHBIEC CTATUCTHYECKUE XapaKTEPUCTHKH, MTOJTyYSHHbIE B IPOIIECCE PELICHUS
NPUKJIAJHON 3a]jauu, U3y4YEeHUS PEAIbHOTO SBJICHUS;

® OIICHUBATh BEPOATHOCTh PEAIbHBIX COOBITHI U SIBIICHUI B HECIIOKHBIX CUTYAIHIX.
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e Perrath HECIIOXKHBIE CIOKETHBIE 33]]a4i Pa3HbIX THIIOB HA BCe apu(pMeTHIECKUe ICHCTBHS,

® CTPOMTH MOJIENIb YCJIOBHS 3a/laud (B BUJE TAOJIMIIbI, CXEMbl, PUCYHKAa WJIH YpaBHEHUS), B
KOTOPOH JaHbl 3HA4EeHUs IBYX M3 TPEX B3aMMOCBS3aHHBIX BEIMYUH, C IEJIBIO IOHUCKA
pelIeHus 3a/1a9u;

® OCYILECTBJIATh CIIOCOO IMOMCKA PELICHUs 3aJa4d, B KOTOPOM PACCYXJIEHUE CTPOMUTCS OT
yCIIOBUS K TPeOOBAaHUIO MIIM OT TPpeOOBaHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PEIICHUs 3a/1a4H;

® BBIJICIIATH ATAIBl PELICHUS 3aa4H;

® UHTEPIPETUPOBATh BBIYUCIUTEIbHBIE PE3yJbTaThl B 3ajade, MCCIEI0BATh IOJIY4YEHHOE
peleHue 3a1auu;

® 3HATh pa3IMYUe CKOPOCTeN 0ObEKTa B CTOSTUEH BOJIE, IPOTHB TEUECHUS U 110 TEUEHUIO PEKHU;

e pemarth 3aJa9u Ha HaXOXKJICHHUE YaCTH YKCIIa U YHCIIA TI0 €0 YacTH;

e pemarh 3a7ayl pa3HbIX THIOB (Ha paboTy, HA MOKYIKH, HA IBUKEHHUE), CBI3BIBAIOIINX TPU
BEJIMYMHBI, BBIICISTh 3TH BEIMYMHBI M OTHOIICHHUS MEXTy HUMH,

® HAXO/JUTh TMPOIEHT OT 4YHCIa, YHUCIO IO MPOIEHTY OT HEro, HaXOAWThb IPOIEHTHOE
CHIDKEHHE WM IPOIICHTHOE TIOBBIICHIE BETMYMHBI;

e pelaTh HECIOKHBIE JIOTHYECKUE 33/1a4l METOJIOM PacCykIeHU.

B noeceonesnoti scuznu u npu uzyueHuu Opy2ux npeomemos:

® BBIJIBUT'aTh TUIIOTE3bl O BO3MOXKHBIX INPENIEIbHBIX 3HAYCHUSX HMCKOMBIX B 3aJjaue BEIHYUH
(tenatb MPUKUIKY).

I'eomeTpuueckue purypsi

e OnepupoBaTh Ha 6a30BOM YPOBHE NOHATUSIMH F€OMETPHUECKUX PUryp;

® U3BJIEKaTh WHPOPMALMIO O TEOMETPUYECKHX (UTYypax, MpPEICTaBICHHYI0 Ha 4YEpTeKax B
SIBHOM BHJIE;

® IPUMEHSTH ISl PElICHUs 3a7ad TeoMeTpudeckre (PaKkThl, eCIM YCIOBHS HX TPUMEHEHUS
3aJlaHbl B IBHOU (opMme;

e pelaTh 3aJa4u Ha HaXOXKJCHHE TeOMETPUUYECKUX BEIMYMH M0 00pa3iiaM WM allrOpUTMaM.

B noeceonesnoti scuznu u npu uzyueHuu Opy2ux npeomemos:

® IICTIOJIb30BATh CBOMCTBA TE€OMETPHUYECKUX (UIyp s pelIeHus THUIOBBIX 3ajad,
BO3HHUKAIOIINX B CUTYAIHSIX TIOBCEHEBHOM KHI3HH, 33724 MPAKTHIECKOTO COJICPIKAHHS.



OTHOIEeHUs

e OnepupoBaTh Ha 0a30BOM YypOBHE TMOHATHSIMH: PaBEHCTBO (UTYp, paBHBIE (UTYPHI,
PaBEHCTBO TPEYrOJbHUKOB, MAPAJUIEIbHOCTh NPSMBIX, MEPIEHIUKYISIPHOCTD NPSMBIX, YIJIbI
MEXAY NPSMBIMU, IEPIEHANKYJIAP, HAKIIOHHAS, TPOEKIIUSI.

B nogceonesnotl sHcuznu u npu uzyueHuu Opyaux npeomemos:

® 1ICII0JIb30BATh OTHOLIEHUS JJIsl PEUIEHUs MPOCTEMINIMX 3a7a4, BO3HUKAIOIIMX B pealbHOU
JKU3HHU.

HN3mepeHus u BbIYMCICHUS

® BrInonaHATE U3MEpEHUE JUIMH, PACCTOSTHUMN, BEJIMYUH YIJIOB, C IOMOILBK0 HHCTPYMEHTOB JJIs
WU3MEPEHU JIUTUH U YIJIOB;

® IPUMEHATH POPMYJIIBI IEPUMETPA, IIOMAAN U 00BEMA, TJIOMAJAN TOBEPXHOCTH OTACITHHBIX
MHOT'OIPAHHUKOB ITPU BBIUMCIIECHUSX, KOT/1a BCE JaHHBIE UMEIOTCS B YCIOBUU;

ernpuMeHITh Teopemy [ludaropa, 06a30Bble TPUTOHOMETPHYECKHE COOTHOIICHUS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IJTONIAAEH B MPOCTEUILINX CIydasiX.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

® BLIYUCIISTh PACCTOSTHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYAIUAX, IJIOIMIAIN B MIPOCTEUIIINX
CIIy4asiX, IPUMEHATH ()OPMYJIIbI B POCTEUIITNX CUTYAUSX B TIOBCETHEBHOM KU3HHU.
I'eomeTprueckue nocrpoeHnst

e M300pakaTh THUIIOBBIC TUIOCKHUE QUTYPHI B (PUTYPBI B TIPOCTPAHCTBE OT PYKH U C MIOMOIIBIO
WHCTPYMEHTOB.

B nosceounesnoii ocuznu u npu usyyeHuu opyeux npeomemos:

® BBITIOJTHSATH TIPOCTEHUININE TIOCTPOSHUST HA MECTHOCTH, HEOOXOIUMBIC B PEATbHOU KU3HHU.
I'eomeTpuyeckue npeod6pa3oBaHus

o Ctpoutsb (purypy, CHMMETPUYHYIO TaHHOU (PUTYypEe OTHOCUTEIHHO OCH U TOYKH.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

® Pacro3HaBaTh JBIKEHUE OOBEKTOB B OKPYKAIOIIEM MHUPE;

® pacro3HaBaTh CAMMETPUYHBIE (PUTYPHI B OKPY’KAIOIIEM MHPE.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

¢ OnepupoBaTh Ha 0a30BOM YpPOBHE TOHSITHSIMU BEKTOpP, CyMMa BEKTOPOB, MPOU3BEIACHHUE
BEKTOpa Ha YKCII0,KOOPIMHATHI Ha MIIOCKOCTH;

® OTIPEICTIATh NMPUOTMKEHHO KOOPAMWHATHI TOYKH TO €€ M300paKeHUI0 Ha KOOPIWHATHOM
MJIOCKOCTH.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

® 1ICTIONb30BAaTh BEKTOPHI JUISI PEIICHUS MPOCTEHINMX 3a7a4 Ha OIpPEACICHHE CKOPOCTH
OTHOCHUTEIILHOTO JIBUYKEHUS.

HUcTopusi MaTeMaTUKHU

¢ OnuChIBaTh OTHEIBHBIC BBIIAIOIIMECS PE3YJIbTAThl, IOJYYCHHBIE B XOJ€ pPa3BUTHS
MaTEeMaTHUKH KaK HayKH;

®3HATh MPUMEPHl MAaTEMATHYECKUX OTKPBITMM M UX aBTOPOB, B CBSI3U C OTEUECTBEHHOW U
BCEMHUPHOU UCTOPHUEN;

® [IOHUMATh POJIb MATEMATHKHU B pa3BUTUHU Poccuu.

MeTtoabl MAaTEMATHKH

o BriOupaTe MOAXONANIMI W3YYEHHBIM METOA AN PEIIeHWH U3YYCHHBIX THUIIOB
MaTEeMaTUYeCKHUX 3a/1a4;



e[lpuBoiuTe  HpUMEpPHl  MaTEMaTHMUECKUX  3aKOHOMEPHOCTEH B OKpYXarouleu
JEMCTBUTEIIBHOCTU U IPOU3BEACHUAX UCKYCCTBA.

[Tporpamma obecrieunBaeT JOCTUKEHHE CIEAYIOLINX PE3yJIbTaTOB OCBOCHUs 00pa30BaTeNIbHOM
POrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUS:
JUYHOCMHbLE:
® c(opMHPOBAHHOCTh OTBETCTBEHHOI'O OTHOILIEHMS K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH
o0yJaromuxcst K CaMOPa3BUTHIO W CaMOOOpPa30BaHMIO HAa OCHOBE MOTHBAIMH K
00y4YeHHIO ¥ TIO3HAHUIO, BBIOOPY JaibHEimero oopa3oBanus Ha 06a3e OPUEHTUPOBKU B
mupe npodeccuii u npodecCHOHANBHBIX MPEINOYTCHUH, OCO3HAHHOMY IOCTPOCHHUIO
UHIMBUAYAJIbHON ~ 00pa3oBaTelbHOM  TPAaeKTOPUM  C  YU4ETOM  YCTOMYMBBIX
II03HABATEJIbHBIX HHTEPECOB;
e c(opMHPOBAaHHOCTH LIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOLIIECTBEHHON IIPAKTUKHY;
¢ c(opMHPOBAaHHOCTh KOMMYHHKAaTUBHON KOMIIETEHTHOCTU B OOLLIEHUM U COTPYTHUYECTBE
CO CBEpPCTHUKAaMH, CTapUIMIMA W MIAIIIMMH, B 00pa3oBaTeNbHOH, OOIIECTBEHHO
10JIE3HOH, y4eOHO-HCCIIe10BaTENIbCKON, TBOPUECKON U IPYTUX BUJIAX JEATEIbHOCTH;
® yMEHHE SICHO, TOYHO, T'PaMOTHO M3JIaraTh CBOM MBICJIM B YCTHOW M MHMCbMEHHOH peuw,
NOHMMATh CMBICH IIOCTAaBJIEHHOW 3aJauM, BBICTpaMBaTb apPryMEHTALMIO0, IPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI;
® [IpE/CTaBIIEHUE O MAaTEeMaTHYECKOH Hayke Kak cdepe uyeIOBEeUeCKOM AesTenbHOCTH, 00
JTanax e€ pa3BUTHUs, O €€ 3HAUMMOCTH JJIsl Pa3BUTHS LIMBUIIN3ALINN;
® KPUTUYHOCTH  MBILIUIEHHUsS, YMEHHE PpaclO3HaBaThb JIOTUYECKM  HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTINYATh TUIIOTE3Y OT (haKTa;
® KpEaTMBHOCTb MBILIUICHUS, WHHUIIMATHBA, HAXOAYUBOCTb, AKTUBHOCTb IPH pEIICHUU
anreOpanyecKux 3ajad;
e yMEHHE KOHTPOJIUPOBATH TIPOLIECC U  pe3yiabTaT y4eOHOW  MaTeMaTHYECKOM
JESATEIILHOCTH;
® CIOCOOHOCTh K HMOILMOHAIBHOMY BOCHPHUSTHIO MaT€MaTHYECKUX OOBEKTOB, 3ajad,
peleHui, pacCcyKaeHUI.
Pezynamuenvie YY/|
® aHAJIM3UPOBATh CYLIECTBYIOIIME U MJIAHUPOBATh OyAyIIHe 00pa3oBaTeIbHbIE PE3YIbTAThI;
®BBI[BUTaTh BEPCHUU pELIEHUS MpoOJieMbl, (OPMYIHPOBATh THUIOTE3bI, IMPEIBOCXHUIIATH
KOHEUHBIN pe3ysbTarT;
®CTaBUTh L€Jb JIEATEIPHOCTH Ha OCHOBE OINPEAEICHHOM NpoOieMbl M CYIIECTBYIOLIMX
BO3MOXKHOCTEH;
e bopmynupoBaTh yueOHBIE 3aJayd KaK IIard JOCTUXKEHHS IIOCTAaBJICHHOM IleNu
JESTEIBHOCTH;
© 000CHOBBIBATH 1I€JIEBBIE OPHUEHTHUPHI U MPUOPUTETHI CCHIJIKAMHU Ha LIEHHOCTH, yKa3blBas U
000CHOBBIBas JIOTMUECKYIO MTOCIEA0BATEIbHOCTD I11arOB.
® OTIpe/ICNIATh HEOOXOAUMBIEC NIEUCTBHE(s]) B COOTBETCTBUU C y4eOHOW W TMO3HABaTEIBHOMN
3aJauell U COCTaBJIATh aJITOPUTM MX BBIIOJTHEHHUS;
¢ 000CHOBBIBaTh M OCYIIECTBIATH BbIOOp Haubosiee 3PGPEKTUBHBIX CIOCOOOB peIICHUS
yueOHBIX Y NMO3HABATEIbHBIX 33/1a4;
® OIIpeNIeNATh/HaX0AUTh, B TOM 4HCJIE€ M3 MPEUIOKEHHBIX BapUaHTOB, YCIOBHS IS
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BBITIOJTHCHHS YICOHOM U MTO3HABATEIHLHOM 3a/1a4H;

®BLICTpAaMBaTh JKW3HEHHBIC IUIAHBI Ha KpPaTKOCPOUHOE Oyaymiee (3asBIsITh IIEICBBIC
OpPUEHTHUPBI, CTaBUTh aJICKBATHbIE UM 3aJauyd M Npejiaratb JCHCTBUS, YKa3blBas U
000CHOBBIBasI JIOTUYECKYIO IMOCIEA0BATEILHOCTD I1aroB);

® BLIOMpaTh M3 MPEIIOKCHHBIX BAPHAHTOB M CAMOCTOSITEILHO MCKATh CPENICTBA/PECYPChI IS
pEIICHUS 3a1a4K/JOCTHKESHUS 1IEITH;

® COCTAaBIIATH TUTAH PEIICHUs TPOOJIEMBI (BBITIOTHEHHS MPOCKTA, IPOBEICHUS UCCIICAOBAHNUS);
® OTIPECNIATh TOTEHIMAIBHBIC 3aTPYAHCHHUS TIPU PEIICHUH YY4eOHOW W TIO3HABATEIHHOM
3a/1a4d U HAXOJIUTh CPEJICTBA JJIsi UX YCTPAHEHUS,

® OIMCHIBATh CBOM OMBIT, OPOPMIISISL €ro IS Mepeaavy APYTUM JIIOJISIM B BUJE TEXHOJIOTHH
pEIICHUS TPAKTUYECKUX 3a]1a4 OIMPEACIICHHOI0 KJlacca;

® [JIAHUPOBATh M KOPPEKTUPOBATH CBOKO MHAMBHUIYATbHYIO 00pa30BaTEIIbHYIO TPACKTOPHIO.

® OMIpPE/ICNIATh COBMECTHO C TEAaroroM M CBEPCTHUKAMU KPUTEPUHM IUJIAHUPYEMBIX
pPE3yNbTAaTOB U KPUTEPHUH OILICHKU CBOCH yu4eOHOMN AESITEeNbHOCTH;

® CUCTEMATH3UPOBaTh (B TOM YHCJIC BHIOMpATh MPUOPUTETHBIC) KPUTEPHH ILIAHUPYESMBIX
pPE3yNbTATOB U OLIEHKHU CBOEH J1€ATENIbHOCTH;

e OTOMpPATh HWHCTPYMEHTHI JJisi OLICHUBAHUSA CBOCH  JEATEIbHOCTH, OCYIIECTBIATH
CaMOKOHTPOJIb CBOEH ACSATEIHLHOCTH B paMKaX MPeJIOKEHHBIX YCIOBUNM U TPEOOBAHMIA;

® OLICHUBAaTh CBOIO JICSATEIBHOCTb, APIYMEHTHPYS MPUYUHBI JAOCTUKEHUS WIM OTCYTCTBUSA
MJIAHUPYEMOT'O PE3yJIbTaTa;

® [IPUHUMATH PEIlIeHrEe B yYeOHON CUTYalluu U HECTU 332 HETO OTBETCTBEHHOCTD;
Ho3nasamenvnvie YY/[

® 13JIaraTh MOJIYYeHHYIO HH(POPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoil 3a1a4u;

e 0003HAYaTh CHMBOJIOM U 3HAKOM TIPEIMET W/HJTH SIBIICHUC;

® OTIPE/ICTIATH JJOTUYECKUE CBS3H MEXKY MPEAMETaAMHU W/WIH SBJICHUSIMH, 0003HA4YaTh JaHHBIC
JIOTUYECKHE CBI3U C IIOMOIIBIO 3HAKOB B CXEME;

® cOo3/1aBaTh A0CTPAKTHBIN MM peanbHbId 00pa3 mpeaMeTa U/ Uiy sIBJICHHUS,

® CTPOUTH MO/IENTb/CXEMY Ha OCHOBE YCIIOBHI 3a/1a4l H/UIIK CII0C00a ee peleHHs;

®Co3/1aBaTh BepOAJIbHBIC, BEIIECTBCHHBbIE W WH(GOPMAIIMOHHBIE MOJEIH C BBIICICHUEM
CYIIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa IS OINpEACNICHHs] Crocoda pEIIeHHs 3aJadd B
COOTBETCTBUU C CUTYalLIUEH;

® IpeoOpPa30BBIBATH MOJIENIH C II€JIbIO BBISABJICHHS OOIIMX 3aKOHOB, OMPEACISIONINX JTaHHYIO
MIPEAMETHYIO 00J1acTh;

® CTPOUTH CXEMY, aJITOPUTM JCHCTBHUSA, WCIPABISATH WM BOCCTAHABIUBATH HEU3BECTHBIM
paHee aJropuTM Ha OCHOBE HMMEIOIIErocsl 3HaHUsI 00 OOBEKTe, K KOTOPOMY MPUMEHSIETCS
aITOPUTM;

® CTPOUTH J1I0KA3aTEIbCTBO: IPSIMOE, KOCBEHHOE, OT IPOTHUBHOIO;

® AHATM3UPOBATH/PEIIEKCHPOBATh OMBIT pa3paboOTKM W peaiau3aluu y4eOHOTO TIPOEKTa,
UCCIIEIOBaHMsI (TEOPETUYECKOTO, IMIUPUIECKOT0) HA OCHOBE MPENIOKEHHON MPOOIeMHON
CUTYAIINH, TIOCTABJIICHHOM IEJIM W/WIH 3aJaHHBIX KPUTEPUEB OIICHKU MTPOIyKTa/pe3ysbTaTa.
®HAXOIUTh B TeKCcTe Tpedyemyro uH(MOpMaNK0 (B COOTBETCTBHH C LEISIMH CBOEH
JIEATECILHOCTH ),

® ODUEHTUPOBATHCS B  COJEP)KAHUM TEKCTA, TIOHHUMATh IIEJIOCTHBIM CMBICT TEKCTa,
CTPYKTYpPUPOBATh TEKCT;
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® OCYIIECTBJIATH B3aUMOJIEHCTBHUE C ANEKTPOHHBIMU TIOUCKOBBIMU CUCTEMAaMHU, CIIOBAPSIMH;

¢ hopMUpPOBATh MHOKECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX MCTOYHUKOB Il OOBEKTUBU3ALIUU

pE3yNIbTAaTOB IIOUCKA;

© COOTHOCHTD IIOJIyYEHHBIE PE3YyJIbTAThl IIOUCKA CO CBOCH JIEATEIBbHOCTBIO.

Kommynukamuenvie YY/[

® OIIPEJEIIATH BO3MOXKHBIE POJIA B COBMECTHOM €ATEIBHOCTH;

® II'PaTh ONPEACICHHYIO POJIb B COBMECTHOM EATEIBbHOCTH;

® IPUHUMATH TO3UIHMIO COOECEHNKA, TIOHUMAs MO3UIHIO JPYroro, pa3inyaTh B €0 Peyu:

MHEHHE (TOUKY 3pEHUSs), JOKA3aTeIbCTBO (ApIryMEHTHI), (PaKThl; THUIIOTE3bI, AKCHOMBI, TEOPHH;

eOmpeNeNsATh CBOM JCWCTBUS M JEHCTBUS NapTHepa, KOTOpBIE CIIOCOOCTBOBAIM WIIU

IPENSITCTBOBAIN NPOIYKTUBHOW KOMMYHHKAIIUH;

® CTPOUTH IIO3UTHUBHBIE OTHOILLIEHUS B IIpoliecce y4eOHOM 1 IT03HABATENbHOM 1eATEIbHOCTH;

® KOPPEKTHO U apryMEHTUPOBAHHO OTCTauBaThb CBOIO TOYKY 3PEHHUSA, B IJUCKYCCHU YMETb

BBIJIBUT'aTh KOHTPApryMEHTHI, Iepedpa3supoBaTh CBOIO MbIC/Ib (BIaJEHUE MEXaHU3MOM

9KBUBAJICHTHBIX 3aMEH);

® KDUTUYECKH OTHOCUTbCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIpU3HaBaTh

OLIMOOYHOCTh CBOEIO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;

e [Ipe/ijIarath albTEPHATUBHOE PELLIEHUE B KOH(QIMKTHON CUTYalUH;

® BBIJICIISATH OOIIYIO TOUKY 3pEHHS B IUCKYCCHUM;

® IOrOBAapUBATHCS O MPaBHJIaX U BOIPOCAX AJIsi 0OCYKJIEHHUSI B COOTBETCTBUU C IIOCTABICHHOMN

repen rpyImnon 3a1adei;

® OpraHu30BBIBaTh y4yeOHOE B3aUMOACHCTBUE B TIpymnne (ompenenarbs oO0Iue LeiH,

pacIpeneaTh poJiu, 10roBapuBaThcs APYr ¢ APYTroOM U T. 1.);

®[IPEICTABIATh B YCTHOW WM THCbMEHHOH (opMe pa3BepHYTHIH IUIaH COOCTBEHHOM

JESTEIIBHOCTH;

® cOOI01aTh HOPMBI MTyOJIMYHOM peud, perjiaMeHT B MOHOJIOT€ U TUCKYCCHHM B COOTBETCTBHUHU

C KOMMYHUKAaTUBHOM 3a7a4ei;

e [[eJICHANPABJICHHO MCKaTh U HUCIIOJIb30BaTh MH()OPMALMOHHBIE PECYPChI, HEOOXOIUMBIE IS

penieHust yueOHBIX U MPaKTUUECKUX 3a1a4 ¢ momoibio cpeacts UKT;

® IICTIOJIb30BAaTh KOMIIBIOTEPHbIE TEXHOJOIMM (BKJIIOYas BbIOOp aJEeKBaTHBIX 3ajaue

MHCTPYMEHTAJIBHBIX IPOTrpaMMHO-ANMapaTHBIX CPEICTB M CEPBUCOB) JUISl  pEIlIEHUs

MH(OPMALIMOHHBIX U KOMMYHMKAI[MOHHBIX Y4Y€OHBIX 3aJay, B TOM YMHCJE: BBIYUCIICHUE,

HalMCcaHue M1MceM, COUMHEHUH, JOKIIaJ0B, pedepaToB, CO3aHKe MIPE3ECHTAINHN U 1p.;

e co371aBaTh MH(OPMALIMOHHBIE PECYPCHI PA3HOTO THUIA U JJISl pa3HbIX ayJUTOpUi, cOOII0aTh

MH(OPMaLIMOHHYIO TUTHEHY U IIpaBUJia THPOPMAIIMOHHOMN 0€3011aCHOCTH.

npeomemmboie:

e yMeHHME paboTaTb C MaTeMaTHYEeCKUM TEKCTOM (CTPYKTYypHpOBaHHME, H3BIICUEHUE
HeoOXoauMoi HMH(OpMalMK), TOUHO U TPAaMOTHO BBIPaKaTh CBOM MBICIM B YCTHOH U
NUCbMEHHOW pPEYH, MPUMEHssI MaTeMaTH4YeCKyl0 TEPMHUHOJIOTHMI0O U CHUMBOJIUKY,
UCIIOJIb30BAaTh  PA3JIMUHBIE  S3BIKM ~ MAaT€MaTUKU  (CIOBECHBIM, CHMBOJIMYECKUH,
rpadudecknii), 0OOCHOBBIBATh CY)XJICHHs, NMPOBOAMUTH KIACCHU(PHKALINIO, JOKa3bIBATh
MaTeMaTUYECKHUE YTBEPKACHMUS,

e BjajeHue 0a30BbIM MOHATUHHBIM aNapaToM: UMETh IPEICTaBICHHUE O YHCIE, BIaJeHHE
CUMBOJIBHBIM ~ SI3BIKOM  anreOpbl, 3HAHHE  JJIEMEHTapHbIX  (YHKIMOHAJIbHBIX

12



3aBUCUMOCTEH, (POPMHPOBAHUE MPEICTABICHHIA O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B
peaTbHOM MUPE M O Pa3JIMYHBIX CIOCO0AaX MX M3YYeHHs, 00 OCOOCHHOCTSX BHIBOJIOB U
MIPOTHO30B, HOCSAIIUX BEPOSITHOCTHBIN XapakTep;

YMEHHUE BHINOJHATh anreOpandyeckre IMpeoOpa3oBaHusl PAIMOHAIBHBIX BBIPAKECHUH,
MPUMEHSTh UX JUISl PEIICHUS] Y4eOHBIX MATEMAaTHUECKUX 3aJ1a4 U 3a/1a4, BO3HUKAIOIIUX B
CMEXHBIX YICOHBIX TPEIMETAX;

YMEHHUE I0JIb30BaThCSI MAaTeMaTHUYECKUMHU (HOpMyJaMH U CaMOCTOSITEIBHO COCTaBIISITH
(bopMyITbI 3aBUCUMOCTEN MEXKTy BEIIMYMHAMHU HA OCHOBE 00OOIICHHS YAaCTHBIX CITy4aeB U
IKCIIEPUMEHTA;

YMEHHE pemaTh JIMHEHHbIE W KBaJpaTHbIC YPAaBHEHUS W HEPABCHCTBA, a TaKXKe
NPUBOJIMMbIE K HHM YpaBHEHHs, HEPABEHCTBA, CHCTEMbI; MPHUMEHSTH TpaduuecKue
MPEJICTaBICHUS JIsI PEIICHUS U UCCIICIOBAHUS YPABHCHUI, HEPABEHCTB, CUCTEM;

IIPUMCEHATHL IIOJIYYCHHBIC YMCHHA [JIA PCIICHHA 3aJad K3 MATEMATHUKH, CMCEXHBIX

npeaAMCTOB, ITPAKTHUKH,

® OBJIAJICHHE CHUCTEMOW (PYHKIHMOHANBHBIX TMOHATHH, (YHKIHOHAIBHBIM SI3BIKOM H
CUMBOJIUKOW, YMEHHE CTPOUTHh Trpadukd (PYHKIHIA, OMUCHIBATH HX CBOMWCTBA,

HUCIIOJIB30BAaTh (bYHKHI/IOHaHBHO'Fpa(bI/I‘IeCKI/Ie npeaAcCTaBJICHUA JJIA OIIMCAHUS U

¢ aHajin3a MaTCMAaTUYCCKHX 3a/la4d U pCAJIbHBIX 3aBI/ICI/IMOCT€I‘/JI;

YMCHHUEC pCUIAaTh 3aa4u Ha HAXOXKACHHUC YaCTOTHI 1 BEPOATHOCTH CJ'Iy‘Iaf/'IHI)IX C06LITI/II71;

® YMCHHUC IIPUMCHATH U3YYCHHBIC ITIOHATUSA, PC3YJILTAThl U MCTOALI ITPpHU PCIICHUHU 3a/1a4 U3
PAa3IMYHBIX Pa3acioB KypcCa, B TOM YUCIC 3a/]a4, HC CBOAAIINXCA K HCIIOCPCACTBCHHOMY
MMPUMCHCHUIO U3BCCTHLIX aJITOPUTMOB.

COJEPKAHUE KYPCA

Cooeporcanue Kypca mamemamuku ¢ 7—9 Knaccax

Auredpa
Yucaa
PanuonaJibHbIE YHCJIA
MHoXecTBO panMoHanbHbIX uuncen. CpaBHEHHME palMOHANbHBIX uuncen. JleilcTBus
paroHaIbHBIMU yncnamu. [Ipeacrapnenne paimoHaIbHOTO YUCHA JECSITUYHON TPOObIO.
HppanuoHajbHble YHCIA

OBJIaICHUC OCHOBHBIMHU crocodamMu MMpCACTABJICHUA U aHaJIn3a CTATUCTUUCCKUX JAHHBIX;

C

IlonsiTe uppanmoHanbHOro uucia. Pacrno3HaBanume uppanuMoHaNbHBIX uncen. [IpuMmepsr

JoKa3aTelabcTB B anrebpe.  MppanuoHaibHOCTh qncnaxﬁ . IIpumenenune
reoMeTpun.CpaBHEHNE UPPALIMOHATIBHBIX Yncell. MHOXKECTBO JIEHCTBUTENIbHBIX YHCEI.
ToxnecTBeHHBbIC IPe0OPa30BAHUA

YucnoBbie 1 OyKBeHHbIE BbIPAKECHHSA

B

BBIpa)KCHI/IC C HepCMCHHOﬁ. 3HadeHue BBIPpAXKCHUS. IToacranoBka BLIpa)KCHI/Iﬁ BMECTO

IIEPEMEHHBIX.
Henbie BoIpaxeHust

Crenenb C HaTypalbHBIM TIOKa3aTerieM Hu e€ cBoiicTBa. [IpeoOpasoBaHusi BbIpaKEHUH,

COACPpKAIIMX CTCIICHU C HATYPAJIbHBIM ITOKAa3aTCICM.

OnnousneH, MHOTOUIEH. J[eHCTBUS ¢ OHOUJIEHAMU ¥ MHOTOWICHAMH (CJIOKCHHE, BEIUYUTAHHE,

yMHOXKeHHE). DopMyIbl COKPAIIEHHOTO YMHOXKEHHUS: Pa3HOCTh KBAAPATOB, KBAJPAT CYyMMBI U
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pasHocTH.Pa3nojkeHre MHOrowileHa Ha MHOXUTENIU: BBIHECEHHE OOILIEro MHOXUTENs 3a
CKOOKM, TPYNIHPOBKA, MpHUMEHEHHE (OPMYN COKpaIIEHHOTOo yMHOKeHHs. KBaapaTHbIi
TPEXUJIEH, PA3JIOKEHUE KBAJIPATHOIO TPEXUICHA HA MHOKUTEIIH.

JIpoOHO-panuOHAJIbHBIE BHIPAKEHUS

Crenenp ¢ 1enbIM TOKaszareneM. IIpeoOpazoBaHue IpOOHO-TMHEHHBIX — BBIPAKCHUN:
CIIO)KEHHE, YMHOXXEHHUe, JeneHue. AnreOpauueckass JpoOb. JlomycTumble 3HadyeHUs
IEPEMEHHBIX B APOOHO-pallMOHANbHBIX BbIpaxkeHusax. CokpalieHue anreOpanyeckux Ipooen.
[IpuBenenue anreOpanueckux ApoOedl k  obmeMmy 3HameHaremto. JleWcTBus ¢
areOpanyecKUMM JIpOOsIMM: CIIOKEHHE, BBIYMTAHUE, YMHOXEHHUE, JeJIeHHE, BO3BEJICHHE B
CTEIIEHb.

ITpeoOpa3zoBaHue BbIpaXKEHUM, COAEPIKALUX 3HAK MOTYJIS.

KBagpaTHbie kopHn

Apudmernueckuil KBajpaTHbI KOopeHb. [IpeoOpa3oBaHue BBIPAKEHHHA, COAEPIKAIIUX
KBaJIpaTHbIE KOPHU: YMHOJKEHHUE, JICJICHHE, BBIHECEHHE MHOXKMUTEJS M3-II0J 3HaKa KOpHS,
BHECEHUE MHOXUTEIS II0]] 3HaK KOPHS.

YpaBHeHUs] M HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHCIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEpEMEHHOM.

YpaBHeHus

IlonsiTne ypaBHeHUs M KOpHs ypaBHEHHs. lIpencraBiieHrne O paBHOCHUIIBHOCTH YPaBHEHHH.
O6uacTh omnpeaeneHus ypaBHEeHUs (00JaCTh TOMYCTUMBIX 3HAUEHUN IEPEMEHHOI).
JIuHeliHOe ypaBHEHHE M €ro KOPHHU

Pemenue nuHelHbIX ypaBHeHUH. JIuHeiiHOe ypaBHeHue ¢ nmapamerpoM. KonuuecTBo KopHen
JMHENHOrO ypaBHEHUs. PelleHne IMHEHHbBIX ypaBHEHUH C IapaMeTPOM.

KBagpaTHoe ypaBHeHHE H €er0 KOPHH

KBanparsasle ypaBHeHus. HenonHble kBagpaTHble ypaBHEHUs. J[MCKPUMHHAHT KBaJpaTHOTO
ypaBHeHus. Gopmyna kopHel kBaapaTtHoro ypaBHenus. Teopema Buera. Teopema, obpatHas
TeopeMe Buera. PemieHune KBaapaTHBIX YypaBHEHHM:MCIONb30BaHHE (OPMYIBl  JUIS
HaXO0X/IEHUS KOpHEW, rpaduyeckuil MEeTo/ pelIeHus, pa3sioKeHHe Ha MHOXHUTENH, 1Moadop
KOpHEH C MCIOJIb30BaHMeM Teopembl Buera. KoimuecTBo KOpHEH KBaJpaTHOTO YpaBHEHUs B
3aBUCHMOCTH OT €ro AUCKPUMHUHAHTA. bUKBaJpaTHbIE ypaBHEHUsA. YPaBHEHUS, CBOJUMBIC K
JUHENHBIM U KBaJpaTHbIM. KBajpaTHbIE YpaBHEHUS C TApaMETPOM.

JIpo0HO-panuoOHAJIbLHbIC YPABHEHUS

Pemenne mnpocredmux JIpoOHO-TMHEHHBIX ypaBHeHMH. Pemienue apoOHO-palMOHAIbHBIX
YpaBHEHUM.

MeTtonbl penieHusl ypaBHEHUI: METOJIbl PaBHOCWIIBHBIX NpeoOpa3oBaHUMl, METOJ 3aMEHBI
nepeMeHHoi, rpaduyeckuit meroa. lcmonb3oBaHue CBONCTB (yHKUMI TpU peLICHUH
YpaBHEHUM.

[Ipocreiine uppannoHaIbHbIC YPABHEHHUS BUAA | f f(x)=a, \/’ f(x)= \/ g(x) -

YpaBHeHus BUaa x"=a .YpaBHEHHUS B LIEJIBIX YHCIIAX.

Cucrembl ypaBHeHU#

YpaBHeHue ¢ 1ByMs NIepeMEHHBIMU. JIMHEWHOE ypaBHEHUE ¢ ABYMs NepeMeHHbIMU. [Ipsamas
Kak rpaduueckasi HHTepIpeTaIys JINHEHHOTO YpaBHEHUS C ABYMS MTEPEMEHHBIMHU.

ITonsTHE cuctemsl ypaBHeHUN. Perienne cucrembl ypaBHEHUN.

MeTonbl perieHuss CUCTEM JHHEWHBIX YPaBHEHHM C JByMS TNEPEMEHHBIMU: TpaduyecKuit
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METOJl, METOJ CJIOKEHUSI, METOJ ITOJICTaHOBKH.
CucreMbl TMHENHBIX YPABHEHUH ¢ TAPaMETPOM.

HepaBencrBa

Uucnosble HepaBeHcTBa. (CBOMCTBa 4YHCIOBBIX HepaBeHCTB. [IpoBepka crpaBenIMBOCTH
HEPaBEHCTB IIPU 3a/IaHHBIX 3HAYCHUAX [IEPEMECHHBIX.

HepaBencrBo ¢ mepemenHoil. Ctporue u Hectporue HepaBeHcTBa. O0JacThb ONpeneneHus
HepaBeHCTBa (00JIaCTh JOMYCTUMBIX 3HAUCHUH IEPEMEHHOI).

Penienue nMHEMHBIX HEPABEHCTB.

KBazpatHOoe HEpaBeHCTBO M €ro peunicHus. PemeHue KBagpaTHBIX HEPABEHCTB:
UCTIOJIb30BaHUE CBOWCTB W rpaduKa KBaJIpaTUYHON (YHKIMH, METOJ HHTEPBAJIOB. 3aluCh
pELICHUS KBaJPaTHOIO HEPABEHCTBA.

Pemenne nensix u ApoOHO-PAIMOHANBHBIX HEPABEHCTB METOI0M MHTEPBAJIOB.

CucremMbl HepaBeHCTB

CucreMbl HEpPaBEHCTB C OJHOM IIepeMeHHOW. PemeHue cucreM HEpaBeHCTB C OJHOU
HEpEeMEHHOM: JNHMHEHHbIX, KBaJIpaTHBIX. M300paxkeHue pelieHus cUCTEMbl HEPaBEHCTB Ha
YKUCJIOBOW MPSIMOMN. 3alIUCh PEILEHUS] CUCTEMbI HEPABEHCTB.

DOyHKIUHA

IHousitne pyHkumMu

JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH. POPMHUPOBAHUE NPEICTABICHUNA O METAIIPEAMETHOM
HNOHATUH «KoOpauHATB. CrocoObl 3amaHus (YHKIWNA: aHATIUTHYECKUH, TpaduuecKuid,
tabmuneiid. ['padux ¢pyakmmu. [Tpumepsr GyHKINH, TOTy4aeMbIX B MIPOIECCE UCCICIOBAHUS
pa3IMYHBIX PEAlbHBIX MPOLECCOB U pelleHUs 3a7ad. 3HaueHue pyHKUuu B Touke. CBOHCTBA
GyHkuuii:  o0macTe  ONpENeNeHHs, MHOXXECTBO  3HAUEHWH, HYyJIH, I[POMEXYTKH
3HAKOIIOCTOSIHCTBA, YETHOCTH/HEUETHOCTh, IPOMEXKYTKHM BO3pacTaHuss U  yObIBaHUS,
HauOoJIbllIee M HauMeHblee 3HaueHus. MccnenoBanue GyHKIUY 110 €€ rpaduky.
[TpencraBiaenue 06 acHMOTOTAX.

HenpepeiBHocTh (yHkuu. KycouHno 3agaHuble GyHKIMH.

JIuneiinas pyHKUuMsA

CaoiicTBa ¥ rpaduk JuHeHOW (QYHKIUH. YTI0BOW K03 duuueHT npsmoi. Pacnonoxenue
rpaduka TuHeNHHOW (QYHKUIMU B 3aBUCHUMOCTH OT €€ yrioBoro ko3¢ @duineHTa u cBOOOIHOTO
yneHa. HaxoxaeHue Ko>(QQUIMEHTOB JIHMHEWHOW (YHKIMHM 10 3aJaHHBIM YCIOBUSM:
IIPOXOKACHUE NPSAMON Yepe3 ABE TOUKHU € 3aJlaHHBIMU KOOPAMHATAMH, ITPOXOKIACHHUE NPSMOU
4yepe3 JaHHYIO TOYKY U MapaulelIbHON JaHHOM MPSIMOMU.

KBagpaTnunas GpyHKkuus

CeoiictBa U rpaduk KBajgpatuyHod ¢yHkouu (mapabosa). Iloctpoenue rpaduka
KBaZpaTUuHOM (QyHKIMKM 10 ToukaM. HaxoxkneHue Hysnel KBaApaTUYHON (QYHKIIHUH,
MHO>XECTBA 3HAYEHU, TPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEXKYTKOB MOHOTOHHOCTH.
OopaTHasi NPONOPUHMOHAJIBLHOCTH

k
CgoiicTBa pyHKINU Y = K y = —. l'unepbona.
X X
I'pagpuku ynxyuii. IlpeoOpazoBanue rpaduka ¢dynkumu Y= f(X) s mocTpoeHus

rpadukoB Gynkumii Buga y = af (kx+b)+c.

T'pacbuku dyrKmii y=a+XLb,y=«/§,y=%/§, y=|x].
+

IMocsienoBaTeIbHOCTH U IPOTPeCCHH
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YucnoBast mocienoBareabHOCTb. [IpuMepsl YMCIIOBBIX IOCIENOBATENBHOCTEN. beckoHeuHbie
MOCJIEI0BATENbHOCTH. ApHudMeTndeckas mporpeccuss U e€¢ cBoiicTBa. ['eomerpuueckas
nporpeccusi. @opmyna oOmEro 4ieHa M CyMMBI N TEPBBIX YICHOB apHU(PMETUUYECKOH U
reoMeTpuuecKoi nporpeccuil. Cxoasasncs reoMeTpuyecKas Iporpeccus.

Pemenne TekcToBBIX 32124

3anauu Ha Bce apudMeTHYecKe NeiCTBUSA

Pemenue TekcToOBBIX 3amau apupMmeTHueckuM crocoboM. Mcnonb3zoBaHue TaOIMI, CXEM,
YepTekeH, APYIUX CPEIACTB MPEICTABICHUS JAHHBIX IIPU PELICHUH 3a1a4H.

3aiauyu HA IBUKeHH e, PAa00Ty M MOKYNKHU

AHanu3 BO3MOXHBIX CHUTyallMil B3aUMHOIO PAcIIOJIOKEHHUsS] OOBEKTOB IPU UX JIBHKEHUH,
COOTHOIIIEHUS] 00bEMOB BBINOIHAEMBIX pabOT IMPU COBMECTHOM padoTe.

3agauu Ha YaCTH, 101, IPOLEHTHI

Pemenne 3agau Ha HaxoXAEHME YacCTH 4YMCIa M YMCIa IO €ro yacTu. PemieHue 3amad Ha
IIPOLEHTHI U 1ou. [IpuMeHeHne nponopuuil Npy peuIeHUy 3a1ay.

Jlormueckue 3agaun

Pemenue norunueckux 3agau. Pemenue nornyeckux 3a1ad ¢ HOMOIIbIO IpadoB, TAOIHULI.
OcHOBHBIE MeTOJbl pelleHHs] TeKCTOBbIX 3ajau: apudmMeTHuecKuil, anredpanvyeckui,
nepebop BapuaHTOB. [lepBuUYHBIE NpeNCTaBIEHHUS O JPYIMX METOAAaX pEIIeHUs 3anady
(reomeTpuveckue 1 rpauaeckue MeTO/IbI).

CTaTHCTHKA H TeopHs BepPOSITHOCTEMH

CraTucruka

TabnuuHoe U rpaduueckoe NMpencTaBlIeHUE AAHHBIX, CTOJI0YAaThle M KPYrOBble AMArpaMMBbl,
rpaduKky, NPUMEHEHUE auarpaMM M TrpadUKOB JJs ONUCAHUS 3aBUCHUMOCTEH pealbHbIX
BEJIMYMH, M3BJIeUeHHE HH(pOpMalMU M3 Tabiaul, auarpaMM M rpadukoB. OnucaTenbHble
CTaTUCTHUYECKUE I10Ka3aTeJId YHCIOBBIX HAOOpOB: cpelnHee apu(pMeTHdyecKoe, MeIHaHa,
HauOoJplllee W HaUMEHblIee 3HaueHWs. Mepbl pacceMBaHus: pa3Mmax, AUCIEepcus |
CTaH/IapTHOE OTKJIOHEHHE.

CnyualiHas u3MeHYMBOCTh. l3MeHuMBOCTh mpu wu3MepeHusix. Pematoniye mnpaBuia.
3aKOHOMEPHOCTH B U3MEHUMBBIX BEJTUYMHAX.

Cayuaiinble cOObITHSI

CrnyualiHple ONBITHI (IKCIEPUMEHTHI), JJEMEHTapHbIe Cly4yailHble COOBITHS (MCXOMBI).
BeposiTHOCTH  »neMeHTapHbIX cOObITHH. CoOObITHS B  CIy4allHBIX JKCHEPUMEHTaX |
OJaronpusATCTBYIOIINE 3JeMEHTapHble coObITHA. BeposaTHOCTH ciiydallHBIX COOBITUH. ONBITHI
C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHAMU. Kitaccuueckue BepOsSTHOCTHBIE OTBITHI C
UCIIOJIb30BaHUEM MOHET, KyOukoB. [IpencraBienue coObITHI ¢ TOMOIIBIO IUarpaMM Dilniepa.
[TpoTuBONONIOXKHBIE COOBITHS, 00bEIUHEHNE U NepecedeHre coObITHil. [IpaBuio crioxeHus
BeposaTHOocTe. Cryuailineiii BbIOOp. IlpencraBieHue »skcrepuMeHTa B BHUAE JEpeBa.
HezaBucumbie  cOOBITHSA.  YMHOXXEHHE  BEpOSTHOCTEH  HE3aBHCHUMBIX  COOBITHIA.
[TocnenoBarenbHble HE3aBUCHMBbIE UcTbITaHMs. [IpeacTaBienrne o HE3aBUCUMBIX COOBITHSIX B
YKU3HU.

DJIeMeHTbI KOMOMHATOPUKH

[IpaBuio yMHOXEHUS, TepecTaHOBKH, (akropuan uyucina. CoyeTaHus W YHUCIO COYETAHUH.
®opmyna umcna couyetaHuid. TpeyrompHuK [lackans. OmNbITBI ¢ OOJBIIUM  YHCIIOM
PaBHOBO3MOXHBIX JJIEMEHTApHBIX COOBITHN. BbruncieHne BeposTHOCTEH B ONbITAX C
npUMeHeHHeM KoMOuHaTopHbIX (opmyn. HWcenbitanus bepnymuin. VYemex U Heynaua.
BepostHocTu coObITHI B cepun ucnbiTaHui beprysuim.
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Ciyyaiinble BeJJUYUHBbI

3HAKOMCTBO CO CIy4allHBIMM BEJIMYMHAMU Ha IIPUMEpPAX KOHEYHBIX JUCKPETHBIX CIIy4alHBIX
BenuunH. Pacnpenenenne  BeposiTHocTedl.  MaremaTtuueckoe — oxxkuaanue.  CpoiicTBa
MaTeMaTH4ecKoro oxxunanus. Ilonstie o 3akone 60npmux yncen. M3mepenue BeposSTHOCTEH.
[IpumeHeHne 3akoHAa OOJNBIIMX YHCEN B COIMOJOTMH, CTPAXOBAHUHU, B 3PaBOOXPAHEHMUH,
o0ecrieyeHUH O€30I1aCHOCTH HACEJIEHUs B UPE3BbIUANHBIX CUTYALMSIX.

I'eomerpust
I'eomeTpuueckue purypni
@urypsl B reoMeTpPHHU H B OKPYKal0LeM MUpe
['eomerpuueckast ¢urypa. DopMUpoBaHHE NPEICTABICHUNA O METANpeIMETHOM IOHITUU
«purypar.
Touka, JMHUA, OTPE30K, MpsMas, JIyd, JIOMaHasi, INIOCKOCTb, yroj, OucceKkTpuca yria u eé
CBOICTBA, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.
OceBast cumMmeTpHsi reoMeTpudeckux ¢uryp. LleHTpaibHas cUMMETpUS T€OMETPUYECKHUX
dburyp.
MHOroyroJbHuKHu
MHOroyrojapHuK, €ro 2JIEMEHTBI W €ro CBOWCTBa. Pacno3HaBaHWe  HEKOTOPBIX
MHOIOYIOJIbHUKOB.  BbINyKJIble ¥ HEBBINYKJIblE  MHOIOYroJbHUKU.  [IpaBuiibHbIE
MHOT'OYTOJIbHUKH.
TpeyronbHuku. BeicoTa, MeauaHa, OuCCEKTpHuCca, CpeIHsAs JUHUS  TPEyroJibHUKA.
PaBHOOEIpeHHBIN TPEYTrONbHUK, €r0 CBOMCTBA M NMpPHU3HAKH. PaBHOCTOPOHHMN TPEyrojbHUK.
[TpsIMOYTONBHBIN, OCTPOYTOJIbHBIM, TYNOYTOJBHBIM TPEYroAbHUKUA. BHemHue  yrisl
TpeyrojabHuKa. HepaBeHCTBO TpeyrojabHUKa.
YetpipéxyronbHuku. Ilapamienorpamm, pomO, MNpsMOYrojdbHHMK, KBaJpaT, Tpameuus,
paBHOOenpeHHass  Tpamenus. CBoiicTBa M NpU3HAKU  HapaiesnorpaMMa, pomoa,
IIPSAMOYTOJIbHHMKA, KBaJIpaTa.
OKpYyKHOCTB, KPYI
OKpy»XHOCTb, KpYI, HMX D3JEMEHTbl M CBOWCTBA; LIEHTPAJIbHbIE W BIHCAHHBIE YTIJIBI.
KacarenpHass m cekymas K OKPYXHOCTM, WX CBOMCTBAa. BnucaHHblE M OIMCaHHBIC
OKPYKHOCTH JJIsl TPEYTOJIBHUKOB, YETHIPEXYTOJbHUKOB, IPABUIIBHBIX MHOTOYT OJIbHUKOB.
I'eomerpnueckue Gurypsl B npocTpaHcTBe (00bEMHBIE TeJ1a)
MHororpanHuk M €ro sineMeHTbl. Ha3BaHHMS MHOTOIpDaHHUKOB C pa3HbIM IIOJIOKEHHEM H
KOJIMYECTBOM IpaHeil.llepBuuHble npencTaBieHnus O MUPaMUJIE, NapajljIesIeuIeae, IpU3Me,
chepe, mape, MUWIHHAPE, KOHYCE, UX JIEMEHTAaX U MPOCTEUIITNX CBOMCTBAX.
OTHowmeHust
PagencrBo Qpuryp
CBoiicTBa paBHBIX TPEYrOJIBHUKOB. I [pr3HaKku paBeHCTBA TPEYTOJIBHUKOB.
ITapajuieqbHOCTH NPSIMBIX
[IpusHakn W CBOMCTBAa NapajuIeIbHBIX MNPsAMBIX. AKcHOMa mapauieabHOCTH EBKimnpa.
Teopema darneca.
ITepnenauKyasipHbIC NPSIMbIE
IIpsmont  yron. Ilepnenaukynsasp k npsMmod. Hakmonnas, mnpoekuus. CepeauHHBIN
NEePIeHIuKYIsAp K oTpe3Ky. CBONCTBA U MPU3HAKU MEPIEHIUKYIIPHOCTH.
IHoxooOme
[TponopunoHanbHble OTpe3ku, mnonodue ¢uryp. Ilomobusie TpeyronbHuku. IlpuzHaku
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moxoous.

B3aumHoe pacnoJioskeHue psMOon U OKPYKHOCTH, IBYX OKPYKHOCTEM.

HN3mepeHus u BbIYMCICHUS

Beanunnbl

[Tousatue Benmuuunel. JyinHa. M3mepenue mivHbl. EnuHUnbl u3mepeHus AiMHbBL. BennunnHa
yria. I'pagycHas mepa yria.

[TonsiTve o momanu Tiockoi Gurypsl u e€ cpoiicTBax. M3mepenue miomianeid. EauHUITBI
W3MEPEHHUS TUIOLIA/IH.

[IpencraBinenue o0 o0bEMe U ero cpoiicTBax. M3mepenue oOb&ma. EquHuUIBl M3MepeHHs
00BEMOB.

HN3mepeHus u BbIYMCICHUS

NHcTpyMeHTBI JUIsi U3MEPEHUN U TOCTPOCHUM; M3MEPEHHUE W BBIYHMCICHHE YIJIOB, JJIUH
(paccrosinuit), momianeii. Tpuronomerpuueckue QyHKIUH OCTPOTO Yria B IPSIMOYTOJIBHOM
TpeyroibHuke TpuroHomerpuueckue (yHKIUM TYHNOro yriia. BbIUMCIeHHE 3JIEMEHTOB
TPEYrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIICHHH. Dopmysbl
IUIOIIA/I TPEYroJibHUKA, MapajyielorpaMMa M €ro YacTHBIX BHJIOB, (POPMYINbI JUTMHBI OK-
pyXHOCTH W Twiomaau kpyra. CpaBHeHue W BbluucieHue rmiomaaei. Teopema Iludaropa.
Teopema cunycoB. TeopeMa KOCHHYCOB.

Paccrosinust

Paccrosane mexnay toukamu. PaccrosHue ot Toukm 10 npsmon. PaccrosHume Mexny
durypamu.

I'eomeTprueckue nocTpoeHnst

['eomeTpryeckue MOCTPOSHUS ISl WLTIOCTPALIMU CBOMCTB T€OMETPUIECKHX (DUTYD.
NHcTpyMeHTBI AJ11 MOCTPOEHUMN: LUPKYJb, JUHEIHKa, yrojdbHUK. [IpocTeiimme nocTtpoeHus
MUPKYJIEM U JTUHEHKOI: MOoCTpoeHne OMCCEKTPHCHI yria, MepreHANKyIspa K MpsaMoi, yria,
PaBHOTO JaHHOMY,

[TocTpoeHue TpPeyroJibHUKOB MO TPEM CTOPOHAM, JIBYM CTOPOHAM M YTy MEXIYy HUMH,
CTOpPOHE U JIByM MPUJICKAIIUM K HEH yriam.

[enenne oTpe3ka B JaHHOM OTHOIIEHUH.

I'eomeTpuyeckue npeodpa3zoBaHus

IIpeoOpa3oBanus

[TonsiTue npeoOpazoBanus. [IpeacraBneHne 0 MeTanpeIMETHOM MOHATHH «IIPE00pa30OBaHUE.
[Tonobue.

JABuxenust

OceBast W IlEHTpaJbHAsi CHMMETpHUS, TMOBOPOT MW TMapaUieldbHbI mepeHoc.KomOuHammm
JIBIDKEHUM Ha TIJIOCKOCTH M KX CBOMCTBA.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTops!

[lonsiTue  BekTOpa, JACUCTBUS  HaA  BEKTOpaMH,  HCIOJIb30BaHHME  BEKTOPOB B
buznKe,paznoKeHNe BEKTOpa Ha COCTABISAIONINE, CKATSIPHOE MMPOU3BECHHE.

Koopannartsl

OCHOBHBIE TOHATHS, KOOPJAWHATHI BEKTOpPA, PACCTOSTHUE MEXIy ToukaMu. KoopauHaTsl
CepeIuHbl OTpe3Ka. Y paBHEHUS QUTYP.

[IpuMeHeHne BEKTOPOB W KOOPAUHAT ISl PEIISHUS MMPOCTEUIIINX T€OMETPUICCKUX 3a]1ad.
Hcropust MaTeMaTUKH

Bo3HuKHOBEHHE MaTeMaTHMKHM KaK Hayk, JTanbl €€ pa3BuTHs. OCHOBHBIE pa3Jeibl
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MaTeMaTuKH. Beiiaronyecss MaTeMaTUKH M X BKJIAJl B Pa3BUTHE HAYKH.

beckoHeuHOCTh MHOXKECTBa MNPOCTHIX 4YHcen. Uucna u IMHBL OTPE3KOB. PanmoHanbHbIE
yucia. [lorpedHocTh B uppanmonanbHbix uncnax. Hlkona [Tudaropa

3apoxaeHue anreOpel B Heapax apudmernku. An-Xopesmu. PoknaeHue OyKBEHHOM
cumBoiiku. [I.Depma, ®@. Buer, P. Jlexapr. Mcropus Bompoca 0 HaxoxaAeHUU (Hopmyi
KOpHEH alreOpandecknxX ypaBHEHHH cTerneHer, Oonpimux 4eThlpéx. H. Taprames, k.
Kapnano, H.X. A6ens, D.I"anya.

[TosiBNieHHe MeTo/la KOOPIMHAT, MO3BOJISIOLIETO MEPEBOAUTH T'€OMETpUUYECKHE OOBEKTHI Ha
s3Ik anreOpsl. [losBnenune rpadukoB Gynkmuii. P. Jekapr, I1. ®@epma. [Ipumeps! pa3inuHbIx
CUCTEM KOOpPJMHAT.

3amauya Jleonapno Iuzanckoro (®Pubonawyun) o kposmkax, uncia dubonauum. 3amaya o
maxmaTrHou focke. CXoAMMOCTb T€OMETPUUECKON MPOTPECCUH.

Hcroku Teopuu BEpOSITHOCTEH: CTpaxoBOe A€o, azapTHele urpsel. II. depma, b.Ilackans, S1.
bepuymnu, A.H.Konmoropos.

Ot 3emnenenus k reomeTpuu. [ludarop m ero mkona. Panec, Apxumen. [lmaton wu
Apucrotens. [loctpoenne npaBuiabHBIX MHOTOYrojdbHUKOB. Tpuccekuusi yrina. KBaaparypa
Kpyra. Y aBoenue kyba. Mcropus umncna . 3o1otoe ceuenue. «Hauana» EBknuma. JI Ditnep,
H.N.Jlo6aueBckuii. MicTopus nsitoro rnocrynara.

['eomeTpus u uckyccTBo. I'eomeTpuuecke 3akOHOMEPHOCTH OKPY>KAOILIEr0 MUpA.
ActpoHomusi u reomeTrpus. Uto m Kak y3Hanmu AHakcarop, ODparocheHn u Apucrapx o
pazmepax Jlynbl, 3emnn u Connua. Paccrosuust ot 3emnu 1o Jlynsl u Connna. U3mepenue
paccTostHus OT 3eMiu A0 Mapca.

Ponbp poccuiickux yu€Hpix B pa3Butuu Martematuku: JIL.Odnep. H.U.JloGaueBckuii,
I1.JI.YeOnmes, C. Koanerckas, A.H.Kommoropos.

Matemaruka B pa3Butuu Poccuu: Iletp |, mikona marematuyecKux M HABUTAIIKUX HayK,
pazButue poccuiickoro ¢guota, A.H.Kpsiios. Kocmuueckas nporpamma u M.B.Kenapim.
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TEMATHYECKOE IINTAHUPOBAHHME

Anzeopa 7 knacc (4 uaca 6 neoeno, 136uacoe ¢ 200)

KonuuecTBo
Tema KonTpoJibHbIe padoThl
qyacoB
I'nasa |. JlelicTBHTE/IbHbIE YHCIA 23
1. HatypanbHble uncna 4
2. PanmoHasbHBIC YUCITa 6 Nel
BxoaHolt KOHTpOJIB
3. JleiicTBUTENIbHBIC YK CIIA 10 No2
Jononxenus k riase | 3
I'naBa |l. AnreGpanyeckue BbIpaskeHHUs 77
4. OnHOYIEHBI 9
5. MHorouieHbl 18 Ne3
6.DOpMyITBI COKPAIEHHOTO YMHOKEHUS 23 Homyronosas
No4
No5
7. AnreOpandeckue npodu 18 Ne6
8. CreneHs C 1eNbIM TTOKa3aTeeM 8 Ne7
JlononHeHust 2
Kk riage |l
I'nasa 1. JIuneiinbie ypaBHeHUs 28
9. JIuHeliHble ypaBHEHUSI C OJJHUM HEU3BECTHBIM 7
10.CucremMbl TUHENHBIX ypaBHEHUN 17 Ne8
Jononaenus k riase || 4
IloBTOpPEHME 8 Hrorosas Ne9
Pe3eps
UTOIro 136 9
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I'eomempusn 7 knacc (2 uaca 6 neoenro, 68 uacoe 6 200)

TeMa

KoanuecTBO 4acoB

KontpoabHnbie paéoTsl

I'nasa I. HauaibHble reoMeTpHUyecKue 10 3auér Nel
cBeleHus K.p. Nel
2. TpeyronbHUKH 17 3auét Ne2
K.p. Ne2
3. [MapamienbHble IpsIMbIE 13 3auét No3
K.p. Ne3
4. CooTHOIIEHHUS MEXAY CTOPOHAMHU U YIJIaMHu 18 3auét Ned
TpeyroJibHuKa K.p. Ne4
[ToBTOpEeHUE 10 K.p.Ne5
Pezeps
UTOI'O 68 3auéroB 4
Kp.5
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Anzeopa 8 knacc (4 uaca 6 neoenio, 136uacoe ¢ 200)

TeMa

KonunuyecTBo yacoB

KonTpoJbHbie

padoThI
I'nasa l. IIpocreiimme pynkuun. KBaapaTHbie KOpHU. 31
1. dbynkuuu u rpaduku 9 Nel
Bxonnoi
KOHTPOJIb
2. OyHKIUU y =X,y = X4, Y :x} 9 No2
3. KBagparubeie KOpHU 11 No3
Jomonaenus k rnase | 2
I'naBa |l. KBagpaTHble u panuoHa/bHbIe yPaBHEHUS 36
1. KBanparHbie ypaBHEHHs 16 Neq4
2. PanivonanbHble ypaBHEHHUS 16 No5
( momyronoBast)
Ne6
Jononaenus k riase |l 4
I'nasa 1. J/Iuneiinas, kBaapaTuuHasi u ApoOHo-TUHeliHas | 32
byHxuun
1. JIuneitnas GpyHkuus 11
2. KBagpatuuHas QyHKIUSA 10
3.IpobHo-nuHelHas QyHKIUS 7 Ne7
Jononnenus k riase || 4
I'maBa IV. CucreMsbl panMOHAJBHBIX YPABHCHU 25
1. Cucrembl pallMOHaNbHBIX YpaBHEHUN 9
2. I'paduueckuii criocod cucTeM palMoHaNbHbIX ypaBHeHuH. | 13 Ne8
HomoHeHus k riiase V. 3
IloBTOpPEHME 12 Urorosas
Ne9
Pe3eps
UTOIO 136 9
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T'eomempusn 8 knacc (2 waca 6 neoenio, 68 uacos 6 200)

TeMa

KoanuecTBO 4acoB

KontpoabHnbie paéoTsl

I'naBa V. UeTbIpéXyrojJbHUKN

1. MHOrOyrojapHUKU 2

2. [Napannenorpamm u Tpanenus 6

3. [IpssmoyronsHuK. PoM6. KBampar. 4

4. Pemenue 3amay 2 3auét Nel
K.p. Nel

T'amasa VI. Ilnomaae. 14

1. Ilmomaib MHOTOYTOJIBHUKA 2

2. [Inomaau napaienorpamma, TpeyroiabHUKa U 6

Tparnenuu

3. Teopema ITudaropa 3

4. Pemrenne 3amau 3 3auét No2
K.p. Ne2

I'naBa VII. ITono6Hble TpeyroJbLHUKH 19

1. Onpenenenue nog0OHBIX TPEYrOJIbHUKOB 2

2. [Ipu3Haku o1o6ust TpEyroabHUKOB 6 3auét Ne3
K.p. Ne3

3.Ilpumenenue mogoous K 10Ka3aTeabCTBY TEOPEM U 7

pEILIeHNUIOo 3a/1a4

4. CoOTHOLICHUS MEX/y CTOPOHAMHM U YIIIaMH 4 3auét Ned

MIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA K.p. Ned

I'nasa VIII. Oxpy:KkHOCTH 17

1. KacarenpHast K OKpY>KHOCTH 3

2. lleHTpanbHbIE U BIUCAHHBIE YIJIbI 4

3. YetnIpe 3aMeuaTeIbHbIE TOYKH TPEYTOJIbHUKA 3

4. BniucaHHas U ONKCaHHAs OKPYKHOCTH 4

5. Pemenwne 3amau 3 3auét Ne5
K.p. Ne5

IHoBTOpenue. Pemenue 3anau 4

Pe3zeps

UTOoro 68 3auyéroB 5
K.p.5
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Anzeopa 9 knacc (4 uaca 6 neoentro, 136uacoe 6 200)

Tema Konu4ectBo KonTpoabHbIe
4acoB padoThI
I'napa I. HepaBeHcTBa 36
1 JIuneiiHble HEpaBEHCTBA C OTHUM HEM3BECTHBIM 10 Nel Bxonnoit
KOHTPOJIb
2. HepaBeHCTBa BTOPOM CTEIIEHU C OJTHUM HEU3BECTHBIM 11 No2
3. PanimonansHBIE HEPaBEHCTBA 11 Ne3
Jormonuenus k riase | 4
I'aaga II. Ctenens ynciaa 24
4. Oynkus y=x". 3
5. KopeHs ctenenu n 17 Ne4
Homnonaenus k raase 11 4
I'naga I1I. IociienoBaTebHOCTH 22
6.HucnoBble NOCIEA0BATEIBHOCTH 4 Ne5 nonyronoBas
7. Apudmerndeckas mporpeccus 7 Ne6
8. 'eoMeTpuueckas nporpeccus 9 No7
Homnonnaenus k raase 111 2
I'naBa IV. Tpuronomerpuueckue 22
dopmyabl
9. ¥ron u ero Mepa 5
10. Cunyc, KOCHHYC U TaHT€HC yIJia 6
Homnomnrenue k riase 1V 11 Ne8
I'naBa V. DyieMeHTbI NPUOJINKEHHBIX 20
BBIYHCJIEHHI, CTATHCTHKH, KOMOMHATOPUKH M TEOPUH
BEPOATHOCTEI
11. TlorpemHocTH 4
12. TpubnmKxeHus quce 2
13. xomOnHaTOpHKA )
14. BBeneHue B TEOPUIO BEPOATHOCTH 8 Ne9
Jononxenus k riase V 1
HoBTOpeHne kypca 7-9 kiaccos 12 Nel0 urorosas
Peseps
UTOIO 136 10
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I'eomerpus 9 ki1acc (2 yaca B Hees10, 68 yacos B roa)

TEeMa KosnuyecTBo KonTposbHbie
4acoB padoThI
1. BekTopsl 8
2. Meton xoopauHaT 10 Nel
3. CooTHOIIEHUSI MKy CTOPOHAMU U YTIIaMHU 11 No2
TpeyrojbHuKka. CKalsipHOE IPOU3BE/IeHUE BEKTOPOB
4. lnuna okpyxHocTH. [tomanp kpyra 12 No3
5. JIBmxenue 8 No4
6. HauanpHble CBEIEHUS U3 CTEPEOMETPHUU 8
006 akcuoMax IJIaHUMETPUU 2
[ToBTOpeHue 9
UTOIro 68 4
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KOHTPOJIb IIPE/IMETHbBIX PE3YJIbTATOB

Hcnons3ytores caeayromue (pOpMbl KOHTPOJISI YCBOCHHsS Marepuasna: YCTHBIA KOHTPOJIb
(MHOMBHIyaJ bHBINH OMpPOC, (PPOHTANBHBIN OMpOC, 3a4E€THI MO TeMaM); MUCbMEHHBIH KOHTPOIb
(camocrosTenbHbIe paboThI, KOHTPOJIbHBIEC PAOOTHI, TECTHI).

YYEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA

buénuomeunwiit pono
Hopmamusnuvle 0okymenmur:
1. OcHoBHas o6mieoOpa3zoBareabHas porpaMMa OCHOBHOTO 0011ero oopazoBanusi YactHoro
ob1eodpazoBarenbHoro yupexaenus «lllkona «braroe OtpouectBoy, 2016
2. lIporpamma no aaredpe 7-9 kinaccel . C.M. Hukonsckuii. M.: [IpocBemienue.
3. [Iporpamma mo reometrpuu 7-9 knaccel JI.C. Atanacsu. M.: [Ipocsemnienue.
YMK:
1. Anre6pa. 7 knacc. C.M. Hukonbckuii, M.K.IToranos, H.H.Pemernukos, A.B. I1leBkuH.
M. Ilpocsemienue, 2016.
2. T'eomerpus 7-9 knace JI.C. Aranacsa M, [IpocBemenne,2016
3. M. K. Iloranos,A. B. llleBkun.Anre6pa 7. Jlngakruaeckiue MaTepraisl. M.
[Tpocsemienue, 2016.
4. Anre6pa 8 xkinacc C.M.Hukonbckuii, M.K.IToranos, H.H.Pemernukos, A.B. IlleBkuH ,
M.: «IIpocsemenue» 2015.
5. Junmaktudeckue matepuanbl. Anredpa 8 kinacc, M. K. Iloramos,A. B. llleBkun. M.
IIpocsemienue, 2015.
6. YueOnuk Anredpa 8 kinacc C.M.Huxonbsckuii, M.K.IToranos, H.H.Pemernukos, A.B.
[eBkuH , M.: «IIpoceemenue» 2015.
7. Junaxktuueckue marepuansl. Anredpa 8 kinace, M. K. Tloranos,A. B. llleBkun. M.
[Tpocsemenne.2015
8. Jlmmaktuueckue matepuansl. Anredpa 9 kinace, M. K. Tloranos,A. B. [lleBkun. M.
[Tpoceermienne.2018
Hugpopmayuonnsie cpedcmea:
HHTepHeT- pecypesl:
http://www.prosv.ru- caiit uzgarenscta «[IpocBemenne» (pyopuka «MatemMaTHKa)
http:/www.drofa.ru - caiit usnarenscrsa JIpoda (pyopuka «MaremaTuka)

http://www.center.fio.ru/som - MeTomuYecKHe  pPEKOMEHAAIMH  YYHUTENO-TIPEIMETHUKY

(npencraBiieHbl BCE HIKOJIbHBIE MpeaMeThl). MaTepuanbl Uil caMOCTOSITENIbHOM pa3paboTKu
poUIBHBIX MPOO U aKTUBU3ALMHU ITpoliecca O0yUeHus B CTapliel IKoe.
http://www.edu.ru - IleHTpanbHBIii 00pa3oBaTENbHBI TOPTAJ, COJACPKUT HOPMATHBHEIC

JOKYMEHTbI MUHHUCTEPCTBA, CTAaHIAPThI, HHGOPMAIIMIO O MPOBEACHUE YKCIICPUMEHTA, CEPBEP
WHGOPMAIIMOHHOM MOIEPKKH EIMHOTO rocy1apcTBEHHOTO YK3aMeHa.
http://www.legion.ru— caitt usgarenscraa «JIernos»

http://www.intellectcentre.ru— caiit usnmatenbctBa «MHTemnekT-LIeHTp», TAe MOXHO HaWTH
y4e0HO-TPEHUPOBOYHBIC MAaTepPHaNbl, JEMOHCTPAI[HOHHBIE BEPCHH, OAaHK  TPEHHPOBOYHBIX
3a/IaHMil ¢ OTBETAMHU, METOJMYECKUE PEKOMEHIAIINH U 00pasIlbl PeIeHui

http://www.fipi.ru- mopran nHGOPMAMOHHON MOIEPKKA MOHUTOPHHTA KauecTBa 00pa30BaHMs,
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http://www.ege.edu.ru/
http://www.center.fio.ru/som
http://www.edu.ru/
http://www.legion.ru/
http://www.intellectcentre.ru/
http://www.fipi.ru/

3/1ech MOXKHO HalTh denepanbHbIi OaHK TECTOBBIX 3aJaHUH.
Texnuueckue cpeocmea:
1. KommnsroTep
2. HWuTepakTuBHAas JOCKa
3. IIpoekrtop
Yueono-npaxmuueckoe u yueono-nabopamopmnoe oovopyoosanue:
1. KOMIUIEKT KJIaCCHBIX YePTEKHBIX MHCTPYMEHTOB: JIMHEHKA, TPaHCIOPTHUDP, yrodbHUK (30°,
60°), yronpHuUK (45°, 45°), IupKyIb;
2. KOMIUIEKTHI IEMOHCTPAIIMOHHBIX TUIAHUMETPUUECKUX U CTEPEOMETPUUYECKUX TEJI.

27



