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. IlosicHuTeNbHAA 3aNMMCKA
1.1.PaGouas nporpaMma no MaTeMaTHKe pa3paboTaHa B COOTBETCTBUHU C JIOKYMEHTaMHU:

o ®DenepanpHbiil 3aKk0H PO ot 29.12.2012 r. Ne273-03 «O6 ob6pazoBanuu B Poccuiickoi
®Oenepannny (C IBMEHEHUSIMU U JIOTIOJIHEHUSIMU );

o denepanbHBIi TOCYAApCTBEHHBIM 00pa30BAaTENbHBIM CTaHJAPT OCHOBHOIO OOILEro
o0Opa3oBaHMs, YTBEpX ACHHBIM MpUKa3oM MuHucTepcTBa 00pa3oBaHUs U HAyKU
Poccuiickoit ®eneparuu ot 17.12.2010 1. Ne1897 (¢ u3MEeHEHUAMH U TIOTIOJHEHUSIMH ),

e [locranoBnenue I'nmaBHoro canutapHoro Bpada Poccum ot 29.12.2010 r. Ne 1809.
CanlluH 2.4.2.2821-10 «CaHuTapHO-31THUIEMHUOIOTHYECKHE TPeOOBaHUS K YCIOBHUSIM M
opranuzanui oOyueHHs B 00I1e00pa30BaTENbHBIX YUPEKICHHUIX (3aperucTprupOBaHO
MunuctepctBoM roctuiiuu Poccuiickoit @enepaunu 3 mapra 2011 r., peructpaimoHHbII
Ne 19993 (c u3smMeHEHUSAMU U TOTIOTHEHUSIMHU );

e [Ipuka3 MunucrepctBa npocsenieHus PD ot 28.12.2018 Ne 345 «O denepaaprHoM
nepeyHe yueOHMKOB, PEKOMEHIYEeMbIX K HCIIOJNBb30BAHHUIO MPHU peau3aluy HMEIOIUX
rOCYJapCTBEHHYIO AKKpPEAWUTAIMIO O0pa3oBaTEIbHBIX IMPOTPaMM HAYaIbHOTO OOIIETo,
OCHOBHOTO 00111er0, cpeHero oouiero oopa3zoBaHus» (C U3SMEHEHUSIMH U TIOTIOTHEHUSIMU
ot 08.05.2019 Ne 233);

e OcHoBHas oOpa3oBarenbHas MporpaMMa OCHOBHOTro o0miero oobpazosanust MOY «COIII
Ne76» wna 2014-2019 yu.r. (yrB. or 02.09.2015 Ne 341-0, ¢ U3MEHEHUAMH U
JTOTIOJTHEHUSIMH )

o VYcraB MOY «COI Ne76y;

e [lonoxenne o pabouerd mporpamme memarora (B coorBerctBuu ¢ ®I'OC) (yrB. OT
31.12.2015r. Ne 662-0);

e VYueOubii uian MOY «COII Ne76» (¢ M3MEHEHHUSMH W JIOTIOJHCHHSMH Ha KaXKIIbIi
yueOHBI TON);

e [lpumepHas mporpamMma OCHOBHOIO 00Iero oOpa3oBaHUS IO MaTeMaTUKE (aBTOPCKOM
nporpammbel  FO.H. MakapeiueBa B cOopHuke «[Iporpammer 0061eo0pa3zoBaTeabHbBIX
yupexaenuit. Anredpa 7-9 knacce» /coct. T.A. Bypmuctposa, uza. — M.: Ilpocselienue,
2009 rom)

* YMK no marematuke mna 5—6 knaccoB aBtopoB H.S.Bunenkun, B.M.JKoxos,
A.C.Yecnoxkos, C.U. llIBapudypa

* YMK no anredpe ans 7-9 kinacco aBtopoB FO.H. Maxkapsrues, H.I'. Muntok, K.1.
Hemkos, C.b. CyBopoBa u Jip.

* VMK no reomerpun ansa 7-9 knaccos aBtop JI. C. Aranacsn, B. @. byrysos, C. b.
Kanomues

1.2. Jannass pa0oyas mnporpaMmMa OpPHMEHTHPOBAaHA Ha MCIOJb30BaHHE

Y4eOHHMKOB:

v' Maremaruka: 5 Kjacc: yd4eO.us  ydammxcs oOlieoOpasoBar.opraHusandii  /
H.A.Bunenkun, B.M.X)KoxoB, A.C.Yecnokos, C.1. lIBapudypa. — M.: MHemo3uHa,
2015.

v' Maremaruka: 6 Kiacc: y4eO. I ydaIIuxcso0meoOpa3oBaT.opranusammii-— /
H.S.Bunenkun, B.M.)XKoxoB, A.C.Uecnokos, C.H1. lIBapudypa. — M.: MHemo3uHa,
2015.

v’ Aurebpa: 7 knacc: yueb.uis ydammxcs oOmieoOpasosar.opranusanuii/ 0. H.
MakaperaeB, H. I'. Munmiok, K. Y. HemkoB u ap. / Ilox pen. TensikoBckoro C.A. -
M.: IIpocBemenne, 2015.

v' Anrebpa: 8 kmacc: y4eb.urs ydammxcs o6imeoOpasosar.opranmsammii / 0. H.
MaxkapsrueB, H. I'. Munmiok, K. 1. Hemkos u ap. / [Tox pen. TensikoBckoro C.A. -
M.: IIpocBemienue, 2015.



v’ Aurebpa: 9 kmacc: yueb.uis ywammxcs oOmieobpasosar.opranusanuii/ 0. H.
MakapserueB, H. I'. Munmiok, K. Y. HemkoB u ap. / Ilox pen. Tensxosckoro C.A. -
M.: IIpocemenue, 2015.

v' Teomerpusi, 7-9: yueb.mis yuamuxcs o6meoOpasosar.opranusanuii/ JI. C.
AranacsH, B. @. byry3os, C. b. Kagomiies u ap. - M.: IIpocsemienue, 2014.

1.3. e peajm3anuu NporpaMMbl y4eOHOT0 nMpeaMeTa
1) 6 nanpasnenuu 1uuHOCMHO20 pazsumus:

v’ opMHpOBaHHE MMPEICTABICHHNA O MaTEMATHKE KaK 9aCTH OOIICYETIOBEYECKOM KYIbTYPHI,
0 3HaYMMOCTH MaT€MaTHKH B Pa3BUTHH IUBHIN3ALUN U COBPEMEHHOTO OOIIECTBA;

v/ pasBHUTHE JIOTUYECKOTO M KPUTHYECKOTO MBIIUICHUS, KYJIbTYPBl PEUH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

v GOpMHpPOBaHHE WHTEIUIEKTYAILHOW YECTHOCTH M OOBEKTUBHOCTH, CIHOCOOHOCTH K
IIPEOJI0JIEHUIO MBICIUTENbHBIX CTEPEOTUIIOB, BBITEKAIOLIUX M3 OOBIIEHHOTO OIIBITA;

v\ BOCNUTAHWE KA4YeCTB JIMYHOCTH, OOECIICUMBAIONIAX COIMAIBHYIO MOOGHIBHOCTS,
CIOCOOHOCTh MPUHUMATh CAMOCTOSATENbHbIE PELICHMUS;

v GOpMHpPOBaHHE KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS AJANTallid B COBPEMEHHOM
HH(pOPMAITMOHHOM OOIIECTBE;

v/ pasBuTHE HHTEpECa K MATEMAaTHIECKOMY TBOPUECTBY M MATEMATHYECKUX CIIOCOOHOCTEN;

2) 6 memanpeoMemHOM HANPABICHUU:

v opMHpPOBaHHE MPEACTABICHHUIA O MaTEMATHKE KaK YaCTH OOIIECYEIOBEYECKON KYIbTYPHI,
0 3HaYMMOCTH MaTeMaTHKH B Pa3BUTHH UBUIN3ALUN U COBPEMEHHOTO OOIIECTBA;

v/ pasBuUTHE MNpPEJACTABICHUHA O MareMaTHKe Kak (OpMe ONMMCAHUS W METOJE TO3HAHUS
JeUCTBUTENBHOCTH, CO3JIaHHE YCIOBUHM Ui NPUOOpPETeHHs IEepBOHAYAIBLHOIO OIBITa
MaTEeMaTHYECKOTO MOJICTTHPOBAHUS;

v (dopmupoBaHHe OOIINX CMOCOOOB WHTEIUICKTYAIbHOU AESTENBHOCTH, XapaKTePHBIX IS
MaTeMaTHUKH ¥ SIBISIIONIMXCS OCHOBOHM IT03HABATEIbHOM KYyJIBTYpPbI, 3HAUYUMOW ISt
pa3NUYHbIX cep YeT0BEUECKOH 1eATeNbHOCTH;

3) 6 npeomemnom nanpagnenuu:

v OBNQJIcHHE MAaTeMaTHYCCKUMH 3HAHHAMH ¥  YMCHHUSIMH, HEOOXOAUMBIMH IS
MPOJOIDKEHUsT 00pa30BaHUs, W3YYEHHUS CMEXKHBIX JUCHUIUIAH, TPUMEHEHUS B
MIOBCETHEBHOM JKU3HU;

v’ cozmanue (yHIaMEHTa U MATEMaTHYECKOTO Pa3sBUTHs, (POPMHUPOBAHHS MEXAHU3MOB
MBILUIEHUS, XapaKTEPHBIX JUIsI MAaTeMAaTH4YECKOH e TeTbHOCTH.

Ilenvio usyuenusn Kypca mamemamuru 6 5-6 knaccax SBISETCS CHUCTEMATHYECKOE
pa3BUTHE MOHSATHUS YUCIIA, BEIPAOOTKA YMEHHH BBIMOIHATh YCTHO M MHCbMEHHO apu(pMeTHIeCKHe
NeMCTBUSL HA/I YMCIIAMH, TIEPEBOIUTH NMPAKTUIYECKUE 33Jaud Ha SI3BIK MaTEMAaTHUKH, TIOJrOTOBKA
yyaluxcst K U3y4eHHI0 CUCTEMaTHUYeCKUX KypcoB ainredpsl u reomerpuu. Kypc crpoutcs Ha
WHIYKTHBHOH OCHOBE C TIPUBJICYCHHEM DJJIEMEHTOB JAEAYKTHBHBIX paccykIeHuid. B xome
U3y4eHHMs] Kypca ydyallluecsl pPa3BUBAIOT HAaBBIKM BBIYMCICHUH C HATypaJbHBIMH YHCIAMHU,
OBJIA/ICBAIOT HABBIKAMHU C OOBIKHOBEHHBIMH W JCCATUYHBIMH APOOSMH, MOJIOKUTECITHHBIMH U
OTPHILIATEIbHBIMU YHCIAMHM, TOJIyYaloT NpEeICTaBiIeHHEe 00 MCIOJBb30BaHMM OyKB JJISL 3aluCH
BBIPQXEHUN M CBONCTB apu(MeTHUYECKUX NEHCTBHUIl, COCTABIIEHUU YypaBHEHUH, MPOJOJIKAIOT
3HAKOMCTBO C TE€OMETPUYECKUMH  TOHATHUSMH, TNPUHOOPETAIOT HABBIKM  IOCTPOCHHS
FeOMETPUUECKUX QUryp.

Ilenvto uzyuenus Kypca anzeopui ¢ 7 - 9 Knaccax siBIS€TCS pa3BUTHE BBIYMCINUTEIBHBIX
YMEHUH 10 YpPOBHS, TIO3BOJISIFIOIIETO YBEPEHHO WCIIONB30BaTh WX TPU PpEIICHUH 3a1ad
MaTeMaTHUKH U CMEXHBIX NpPEIMETOB, YCBOEHHE amrapara ypaBHEHHH H HEpaBEHCTB Kak
OCHOBHOTO  CpeACTBa  MaTeMaTH4YeCKOro  MOJETUPOBAaHUS  3a4ad,  OCYIIECTBIIEHUE
(GYyHKIMOHATIBHOM MOATOTOBKH IIKOJIBHUKOB. Kypc XapakTepusyercs



MOBBIIIEHUEM TEOPETUYECKOTO YPOBHS OOYYEHHsS, IOCTEIICHHBIM YCHIHEM pPOJIH
TEOPETUYECKUX O00O0OLIeHnH W JEeIyKTUBHBIX 3aiitoueHuid. IlpukinagHas HanpaBlIeHHOCTb
pacKpbIBaeT BO3MOXXHOCTb U3y4aTh U pellaTh IPAKTUYECKUE 3a1aUU.

Ilenvto usyuenua Kypca zeomempuu 6 7-9 Knaccax sBISETCA CHCTEMaTHYECKOE
U3y4EHHE CBOICTB reOMETPUYECKUX (UTyp Ha IIIOCKOCTH, (HOPMUPOBAHHE MPOCTPAHCTBEHHBIX
IpPEICTaBICHNUN, Pa3BUTHE JIOTUYECKOTO MBIIUICHHS M MOJArOTOBKA ammapara, He0OXOJIUMOIo
JUISL U3Y4YEHUS CMEXHBIX AUCLUIUIMH U Kypca CTEPEOMETPUHU B CTAPIIMX KJIACCAX.

B ocHOBe mocTpoeHuss [aHHOrO Kypca JEKUT HJIes T'yMaHu3auuud oOydyeHwus,
COOTBETCTBYIOI[As] COBPEMEHHBIM TIPEACTABICHUSAM O IENAX MIKOJIBHOTO 00pa3oBaHus U
ylensomnas 0codoe BHUMaHNE JINYHOCTH YYEHHKA, €ro HHTepecaM U CIIOCOOHOCTSIM.

[Ipemiaraemerii Kypc TO3BOJsIET obOecneunTh (OPMHUpPOBaHHME, KaK IPEAMETHBIX
YMEHUH, TaK M YHUBEPCAJIbHBIX Y4YEOHBIX NCHCTBUH ILIKOJIBHUKOB, a TaKXe CHOCOOCTBYET
noctrxkeHuto onpenenéHublx Bo @I'OC ITUYHOCTHBIX pe3ysIbTaTOB, KOTOpBIE B JajbHEMIIEM
MO3BOJIAT y4YalIUMCSl IPUMEHATH IIOJIYYECHHBIC 3HAHUS W YMEHHs Ul PELICHUS DPA3JIAYHBIX
JKU3HEHHBIX 3a]1a4.

1.4.3apaum peaJu3zanuu NporpaMMbl y4eOHOro mpeamMera
® ano6peTeHHe MaTeMaTHYEeCKUX 3HAaHUU U YMeHHﬁ;
* OBJIaJICHUE 0OOOIICHHBIMH CIIOCO0AMU MBICIHTEIILHOM, TBOPUECKON IEATCIHHOCTH,
®* OCBOCHHUC KOMH@TGHHI/Iﬁ (y‘le6HO-HO3HaBaTCJIBHOI7I, KOMMYHHKaTHBHOﬁ,
peQIIeKCUBHOM,  JMYHOCTHOTO  CaMOpa3BUTHS, HMH(OPMAIIMOHHO-TEXHOJIOTHUECKOM,
[IEHHOCTHO-CMBICJIOBOH).
* CcO3laHu€ YCIOBUU it (opMupoBaHUs OOYyYArOUIUXCS HABBIKOB 370POBbS U
0e30macHOro JJI1 9YEJIOBECKaA 1 01<py>1<a}omel71 €ro CpClbl O6p838. KHU3HU.
* CO3JaHHME YCIOBUU UIs (OPMUPOBAHUS IEHHOCTEH OOYYAIOIIUXCS, OCHOB UX
Fpa)KHaHCKOﬁ IIO3MIIUHU U COI_II/IaJ'IBHO-HpO(beCCI/IOHaJ'IBHBIX OpI/ICHTaI_IPIfl.

1.5. O6mas xapakrepucTuKa y4eOHOr0o npeamera

Copnep:kaHne MaTeMaTH4ecKOro oOpa3oBaHUS NMPUMEHHTEIPHO K OCHOBHOHM IIKOJIE
NpPEJCTAaBICHO B BHJE CIEAYIOUIMX COJAEPKATeNbHBIX pa3JeNIOB: apugmemuxa; aneebpa;
@YHKYUU; 8EPOAMHOCb U CIMAMUCIUKA, 2€0MEMPUsL.

Hapsny ¢ »TuM B cojepXaHHe OCHOBHOTO OOIEro oOpa3oBaHMs BKJIIOYEHBI /B
JIONIOJIHUTEIBHBIX METOAOIOTUYECKUX pa3lieNa: J02UKa U MHOMCECMEAd; MamemMamuka 6
UCMOpUYECKOM pazeumuu, YTO CBSI3aHO C peanu3aunued Lenei OOLEHMHTEIEKTYalbHOTO M
OOIEeKyIpTypHOTO pa3BuTHs ydammuxcs. CopepkaHue KaXJOro M3 JTUX  Pa3JIesioB
Pa3BOPAaUYMBACTCSA B COJAEPKATEIbHO-METOJUUECKYIO JIMHHIO, IPOHU3BIBAIOIIYI0 BCE OCHOBHBIE
paszensl coep KaHusl MaTEMaTHYECKOTro 00pa3oBaHUs Ha JaHHOU cTyneHHu oOy4yeHus. [Ipu sTom
nepBast JINHUS — «JIoruKa 1 MHOKECTBa» — CIYXKHT LEJIM OBJIAICHUS YUalIUMHUCS HEKOTOPhIMU
3NIEMEHTAMH YHUBEPCAJIBHOTO MaTeMaTHYECKOTO s3bIKa, BTOpas — «MaremaTHka B
UCTOPUUYECKOM pPa3BUTUU» — CIOCOOCTBYET CO3JaHHIO OOIIEKYIbTYPHOIO, I'yMaHUTAPHOIO
¢dona n3ydyeHus Kypca.

Conepxanue pasgena «Apugmemuxay ciyxur 0a3zoi Uil AanbHEHIIETO H3ydeHUs
ydyaluuMucsd MaTeMaTHKU, CHOCO6CTByeT Pa3BUTHUIO nux JJOT'UMYECKOI'O MBIIIJICHUA,
(OopMHpPOBAaHHIO YMEHHsI MOJH30BAThCs ANTOPUTMAMHM, & TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, H€O6XO)II/IMI)IX B HOBCG}IHGBHOI\/’I J)KM3HU. Pa3BuTHE IIOHATHS O YHCIIE B OCHOBHOM
IIKOJI€ CBS3aHO C PpAlMOHAIBHBIMU M HMPPALMOHAIBHBIMM YHCIaMH, (OPMHUPOBAHUEM
MIEPBUYHBIX ITPEACTABICHHUN O JEHCTBUTEIBHOM YHCIIE.

Conepxxanue paszgena «Anzedpa» CcrocoOCTBYeT (OPMHPOBAHUIO Y  ydaluxcs
MaTEeMaTHYeCKOTO amrapara Al pelIeHHus 3a1ad U3 PasHbIX Pa3/IelIoB MaTEMAaTHUKH, CMEXHBIX
IPEIMETOB, OKpYXarolleil pealbHOCTU. SI3bIK anreOpbl MOAYEPKHBAET 3HAYCHHE MaTeMaTHKU
KaK s3bIKa I MOCTPOCHUSA MATEMATHYCCKUX Moneneﬁ mponeccoB u SIBIICHUHN pEaJILHOTO0 MHpa.
B 3agaum wu3ydeHus anreOpbl BXOAAT TaKKe Pa3BUTHE AJTOPUTMHUYECKOTO MBILIUIECHUS,
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HEOO0XOMMOro, B YAaCTHOCTH, Ui OCBOEHHS Kypca HH()OPMATHUKH, OBIaJICHUEC HaBBIKAMHU
JEeNyKTUBHBIX paccyxaeHuil. IIpeoOpazoBaHne CHUMBOJIBHBIX (DOPM BHOCHUT crHelU(PUUIECKUN
BKJIa/I B pa3BUTHE BOOOPAKEHHS YUAIIUXCS, UX CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUYECTBY.
OCHOBHBIM IIOHATUEM ANTeOpPBI ABISIETCS «PALUOHATIBHOE BBIPAKEHHUEY.

Copepxanue pasznena «@yHKyuw» HALECIEHO HA IIOJIyYEHUE LIKOJIbHUKaMH
KOHKPETHBIX 3HAHUH O (YHKIMHM KaK Ba)KHEHIIEH MaTeMaTH4yecKoil Mojaenu IJisi ONUCaHUS U
UCCIICIOBAaHUST  PAa3HOOOpPA3HbIX TMpoleccoB. M3ydeHue 3TOro MaTtepuajia CrocoOCTBYET
Pa3sBUTHIO Yy YYalIMXCS YMEHMsI HCHOJb30BAaTh PA3JIMYHbIE S3bIKM MAaTE€MaTUKH (CIIOBECHBIH,
CHUMBOJIMYECKHUH, rpadudeckuil), BHOCHUT BKJIaJ B (OPMHUPOBAHME MPEJACTABICHUNA O pOJIU
MaTeMaTHKHU B Pa3BUTUU LIMBMWIIM3ALUYU U KYIbTypbl. M3yueHue 3Toro Matepuaia crocoocTByer
OCBOCHMIO CUMBOJIMYECKUM H I'pa)UueCKUM S3bIKaMU, YMEHHIO paboTaTh C TAOIUIAMH.

Paznen «Bepoamnocme u cmamucmuka» — 00s3aTeIbHbII KOMIOHEHT IIKOJIBHOTO
o0pa3oBaHMs, YCWJIMBAIOIIUN €ro MPUKJIAJHOE U IMPAKTUYECKOE 3HAYEHHE. DTOT MaTepuai
HEo0X0/uM, Npexe Bcero, A1 GOpMUPOBAHUS Y YHaLIUXCs (YHKIIMOHATBHON I'PaMOTHOCTH —
YMEHHUSl BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBaTh WH(POPMAINIO, TPEICTABICHHYIO B
pasn4HbIX (opMax, MOHMMATh BEPOSTHOCTHBIM XapaKTep MHOTUX peallbHbIX 3aBUCUMOCTEH,
IPOU3BOJIUTH IPOCTEUIINE BEPOSITHOCTHBIE pacdeTbl. l3yueHue OCHOB KOMOWHATOPUKU
HO3BOJIMT Y4YalleMyCsl OCYILECTBIISATh PAcCMOTpPEHME ciydaeB, mepebop M MOACYET Yucia
BapHaHTOB, B TOM YHUCJI€ B MPOCTEUIIUX MPUKIAIHBIX 3adadax. [Ipym M3ydeHUM CTaTHUCTUKH U
BEPOSITHOCTH O00OTaIlaloTCs NPEACTABICHUS O COBPEMEHHOM KapTWHE MHMpa M METoJax €ero
UCCIIIOBaHMs, (OPMHUPYETCSl TMOHMMAHUE POJHM CTATUCTHUKU KaK MCTOYHHKA COIMAIBHO
3HAYMMOM HH(pOpPMALMU U 3aKJIaJIbIBAIOTCSI OCHOBBI BEPOSATHOCTHOI'O MBIIIJICHHSL.

Henp conepxanus pasznena «I eomempua» — pa3sBUTh Y y4HalIMXCs IPOCTPAHCTBEHHOE
BOOOpa)XEHHUE U JIOTUYECKOE MBIIUIEHHE IyTeM CHCTEMaTHMYeCKOro M3y4eHHMs CBOWCTB
TeOMETPUYECKUX (UTyp Ha IJIOCKOCTH W B MPOCTPAHCTBE W MPHUMEHEHHS STHX CBOWCTB NpHU
pELIEHUN 3aJa4 BBIYMCIUTEIBHOIO U KOHCTPYKTMBHOrO xapakrtepa. CyllecTBeHHass poJib IIpU
9TOM OTBOAMTCS Pa3BUTUIO TeoMeTpudeckod UHTyuuuu. CoyeTaHUWEe HarJIAJHOCTH CO
CTPOTOCTBIO  SIBJISIETCSI HEOTHEMJIEMOM  YacThl0 TE€OMETPUYECKMX 3HaHMU. Marepuain,
oTHocsmuiics Kk 6okam «KoopauHate»y u «BeKTOpH», B 3HAYUTEIHHOM CTETIEHH HECET B cele
MEXIPEAMETHBIE 3HAHUS, KOTOPbIE HAXOAAT NPUMEHEHUE KaK B Pa3jIMYHBIX MaTEMaTHYECKUX
JTUCIUIINHAX, TAK U B CMEKHBIX MTpeIMeTax.

Ocob6enHocThIo paznena «Jlocuxka u muodxcecmea» SBISETCS TO, UTO NPEACTABICHHBIN
B HEM MaTepuaj NPEeuMYILEeCTBEHHO U3y4aeTCsl PU PAaCCMOTPEHUHU Pa3IMYHbIX BOIIPOCOB Kypca.
CootBeTcTBYIOIIMII  MaTepuan  HalEJIeH Ha  MaTeMaTU4eCcKOe  Pa3BUTHE  ydalluXxcs,
(GbopMUpOBaHKE Y HUX YMEHHS TOUHO, CKATO U SICHO M3JaraTh MbICIH B YCTHOW M NMHUCbMEHHOU
peun.

Paznen «Mamemamuka 6 ucmopuueckom pazeumuu» TpPEIHA3HAYCH I
(dbopMHpOBaHUs MPEICTABICHUN O MaTeMaTHKe KaK 4aCTH YeIOBEUYECKOM KyIbTYphbI, Ul 0OLIEero
Pa3BUTHS LIKOJILHUKOB, JJISl CO3/IaHUs KYJIbTYpPHO-HCTOpUUYECKOM cpeabl o0yueHus. Ha Hero e
BBIJIETISIETCS CIIELUAIBHBIX YPOKOB, YCBOEHHME €r0 HE KOHTPOJUPYETCS, HO COAEPKAHHUE ATOrO
paszziesia OpraHM4HO IMPUCYTCTBYET B y4eOHOM MpoIlecce Kak CBOEro poja I'yMaHUTAapHBIM (QoH
IIPU PACCMOTPEHUH NMPOOIEMATUKH OCHOBHOTO COJIEPKAHUSI MaTeMaTHYECKOro 00pa3oBaHusl.

JlanHasi mporpaMMa MO MaTeMaTHhKe Jii OCHOBHOM HIKOJIbI SIBJISIETCS JIOTUYECKUM
IPOJODKEHUEM IPOrpaMMBbl Ul HAa4aJbHOM IIKOJIBI U BMECTE C HEH COCTaBJIAET ONMCAaHUE
HENPEpBHIBHOTO Kypca MaTeMaTHKU ¢ 1-To mo 9-i kiacc 061eo0pa3oBaTeIbHOM IKOJIBI.

OcHoBHO# (hopMO¥i OpraHuzaiui 00pa3zoBaTeNbHON NEATETLHOCTH sBisieTcs ypok. OH
MTO3BOJISIET YUYHUTEII0 CUCTEMATUYECKH U IOCIEA0BATENBHO M3JIaraTh MPENoIaBacMblil MpeIMeET.
YpPoK JaeT yuuTento BO3MOXKHOCTh MPUMEHSTh pa3HOOOpa3zHble METOJbl O0yYeHUs, COYeTaTh
WHAMBUAYaAJIbHYIO, TPYNINOBYI0O U (poHTanmpHy0 paboTy ywamuxcs. Ha ypoke yuwammecs
OBJIAJIEBAIOT HE TOJIBKO CUCTEMOM 3HAHWH, HO U METOJAMHU MO3HABATEIbHOU AEATEILHOCTU. JTO
ABJISIETCS. BA)KHBIM YCJIIOBHEM BKJIFOUEHUS yJalllUXCsl B aKTHUBHYIO CaMOCTOSITENIbHYIO padoTy 10
OBJIAJICHUIO 3HAHUSMHU.



@opMbI KOHTPOJISI: CaMOCTOSITENIbHBIE Pa0OThl, KOHTPOJIbHBIE PadOThI, TECTUPOBAHHE,
IPOEKTHI, TBOPUECKHE PAOOTHI.

1.6. MecTo npeameTa B Y4eOHOM NJIaHe
B cootBercTBuM ¢ TpeboBaHusIME DeiepaabHOr0 TOCYIapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOIO obiero odpazoBanus npeamer «MaTemaTthka» usydaercs ¢ 5-ro mo 9-i
KJIaCC B BHJE CICIYIONIMX Yy4eOHBIX KypcoB: 5—6 kmacc — «Maremaruka», /-9 kimacc —
«Anrebpa» u «l'eomerpusin. B 5-8 kmaccax 35 yueOHBIX Hemenb, B 9 kimacce 34 ydeOHBIX
HEZENu.
Pacnpenenenne yue6GHOro BpeMeHH MEXKy STUMU NMPEAMETaAMHU MTPEICTABICHO B TabIUIIE.

KonnyectBo wacoB Ha
Knaccst [Ipeamer KonuuecTBO 4acoB B HEEMO | CTyHEHU OCHOBHOTO
o0Opa3oBaHwUsI
5-6 Maremaruka 5 4acoB B HELEIIO 350 (175 x 2 rona)
Anrebpa 3 yaca B HEJEIO 105
v
I'eomerpus 2 4aca B HeJeJIr0 35
8-9 Anrebpa 4 4aca B HEJIEJIIO 276 (4x35+4x34)
I'eomeTpust 2 yaca B HEJICITIO 69 (35 + 34)
Bcero 835

Omna wac B Hemenmo (35 wacoB B roa) moOamieH B 8-9-x Kkiaccax W3 4YacTH,
dopmupyeMoii y4acTHHKaAMH OOpa3oBaTelbHBIX OTHOIICHUWH. PacmpeneneHue 100aBICHHBIX
y‘-Ie6HI)IX qacoB II0 TEMaM MMPOU3BCACHO MPONOPHHUOHAIIBHO BPEMCHHU, OTBCACHHOI'O Ha
U3yUYEHHE TEM Kypca alreOpbl 8-T0 U 9-To KI1acCcoB aBTOPCKOM paboyei mporpaMmmoi.

Yacer Qopmupyemorr yactu yueObHoro 1uiana MOY «COHI Ne76» ¢ 1menbio
YIIOBJICTBOPEHHMSI 3aIIPOCOB BCEX YYACTHHKOB OOPa30BaTEJIbHBIX OTHOIICHHH HCIOJIh30BAHbI HA
BKIIIOYCHHE B  OCHOBHOE NPOTPAMMHOE  COAEp)KaHWE  JOMOJHHUTEIBHBIX  BOIIPOCOB,
CHOCOOCTBYIOUIMX DPAa3BUTHI0O MaTEMAaTHYECKOI'O KPYro3opa, OCBOECHHIO 0ojee MpOJBHUHYTOrO
MaTeMaTHYECKOTo amrmapara, MaTeMaTHYecKHX CIIOCOOHOCTel. Pacmmpenume comepikaHus
MaTeMaTHYeCKOro o0pa3oBaHMsl B 3TOM ciydae JaéT BO3MOXKHOCTh CYLIECTBEHHO O00OraTUTh
KPYT pemaeMbIX MaTeMaTHIECKUX 3a/1a4.




1.  Ilnanupyemble pe3yJbTaThl H3yYeHHUs Y4eOHOI0 MpeaAMeTa

JIMYHOCTHBIMHM  pe3yJbTaTaMHM u3ydyeHus npeamera «Marematuka» (B BHJE
CIeMYIOMUX YYeOHBIX KypcoB: 5—6 kmacc — «Maremarukay, (-9 kimacc — «Anrebpa» u
«"eomeTpus») ABIAIOTCSA CIEAYIOIINE KAUECTBa!

® HE3aBUCHUMOCTb U KPUTUYHOCTH MBIILICHHUS,

® BOJIS U HACTOMYUBOCTH B IOCTUXKEHUU LIEITH.

CpencTBOM JAOCTHXKEHUS STUX PE3YJIbTATOB ABIISETCS:

e cucTema 33JaHuid YIeOHUKOB;

® TQpeiCTaBiCHHAas B y4yeOHUMKAaX B SIBHOM BHJE OpraHU3allUsl MaTepuaia IIo
MPUHIUITY MUHUMAKCA,

® ICIIOJIb30BAHHE COBOKYIMHOCTH TEXHOJIOTUW, OPUEHTHUPOBAHHBIX Ha pa3BUTHE
CaMOCTOSITENIbHOCTY W KPUTHUYHOCTH MBIIUICHUS: TEXHOJIOTHUS MPOOIEMHOTO
JTMaJIora, TEXHOJIOTUs MTPOIYKTUBHOTO YTEHHUS, TEXHOJIOTHS OLICHUBAHUSI.

MeranpeaMeTHbIM Ppe3yJbTaTOM H3y4YeHHUS Kypca sBiseTca (QOopMUpOBaHUE
YHHMBEpCcalIbHbIX YueOHbIX Aeiictuil (Y'Y ).

MeranpeAMeTHbIMH pe3yabTaTAMHM U3Yy4eHUS Kypca «MaremMaTHKa» SBISIIOTCS
NepBOHAYANIbHBIC TPEACTaBICHU 00 HAESIX M O METOJaX MAaTeMAaTHKH KaK YHHBEPCAIbHOM
A3bIKE HAYKH U TEXHUKH, CPEICTBE MOICIUPOBAHUS SBICHUI U MPOIECCOB; - YMEHUE BHUJETH
MaTEeMaTUYECKYI0 3a7ady B KOHTEKCTE NPOOJIEMHOM CHUTyallud B JPYruxX AUCHMIUIMHAX, B
OKpYXarolled >KU3HM;, - YMEHHE HaXOJUTh B Pa3IMYHbIX MCTOYHHUKAX HH(MOPMALHUIO,
HEOOXOAUMYIO Uil PEUICHUS MAaTeMaTHYECKUX MPoOJieM, MPEACTABIATh €€ B TOHSATHON (opme,
NPUHUMATh pPEIICHWE B YCIOBUSAX HEMOTHOW W MU30BITOYHON, TOYHOH U BEPOSTHOCTHOMN
uH(popMaIuK; - yMEHHE MOHUMATh U HMCIOJb30BaTh MAaTEMAaTUYECKHE CPEICTBA HAIJISIIHOCTH
(rpadukm, auarpaMMbl, TaOJHIBI, CXEMbl M Jp.) [UIA WUTIOCTPAIUH, HHTEPIPETAIUH,

AprymMCcHTalu; - YMCHHMC BbBIABUI'aTb THIIOTC3bI HpPU PCIICHHUHU yqe6me 3aga4, IIOHHMAaTb
HGO6XOI[I/IMOCTB UX TIPOBCPKU; - YMCHUC IPUMCHATH WHAYKTUBHBIC U JCAYKTUBHBIC CIIOCOOBI
paCCY)KIIGHI/II\/'I, BUACTHL PA3JIMYHBIC CTPATCrMk PpCHICHUA 3aJad, - IMOHUMAaHHWC CYIHIHOCTU

AJITOPUTMHUYCCKUX HpeI[l'II/ICEIHI/Iﬁ H YMCHHC JIEICTBOBAaTh B COOTBETCTBUH C MMPEAJIOKCHHBIM
AJTOPUTMOM; - YMCHUC CaMOCTOATCIIBHO CTaBUTh LCIIH, BI)I6I/IpaTI) N CO3aBaThb aJIrTOPUTMBbI IJIs
peHiCHusd y‘le6H]':>IX MaAaTEMAaTUYCCKUX HpO6J’ICM; - YMCHHUC IUIAaHUPOBATH MU OCYHICCTBIIATH
ACATCIIBHOCTD, HAITPABJICHHYIO HAa PCHICHUEC 3aaa4 UCCIICA0OBATCIBCKOTO XapaKTepa,

HN3yuyenue mnpeamerHoii o6aactu «MaremaTuka M UHpOPMATHKA» J0JIKHO
ol0ecreYnThb:

* OCO3HAaHWE 3HAYEHUs MaTEeMaTUKH WU MHPOPMATHKH B MOBCEIHEBHOW >KM3HHU UEIOBEKA;
dbopMupOBaHUE TMPEACTABICHUH O COIMANBHBIX, KYJIbTYPHBIX M MCTOPUYECKUX (paKTOpax
CTAHOBJICHUSI MATEMAaTUYECKON HAYKH;

* TIOHMMaHHUE POJH MH(POPMAIIMOHHBIX MPOILIECCOB B COBPEMEHHOM MUpE; popMHUpOBaHUE
MIPEACTABJICHUH O MaTeMaTHKE KaK YacTH OOIIEeUeIOBEUYECKON KYJIbTYPhl, YHUBEPCATHLHOM SI3bIKE
HayKH, [O3BOJISIOLIEM OIUCHIBATh U M3y4aTh PEAJIbHBIE MPOLIECCHI U SIBJICHUS.

B pesynpraTe wu3ydeHus mnpeametrHoill ob6mactu «Matematuka U UHGOpPMaTUKA»
oOydaromuecss pa3BUBAIOT  JIOTUYECKOE H  MAaTeMaTH4YeCKOe  MBIIUIICHUE, MOTY4aroT
MPEJCTABICHUE O MATEMATHYECKUX MOJIETISAX; OBJIAJEBAIOT MATEMATUUECKUMH PACCYKICHHUSIMU,
y4yarcs NPUMEHATh MAaTeMaTUUYECKUE 3HAHUS IPU PEUIEHUH PA3JIMYHBIX 3aJad U OLICHUBATH
MOJIYYCHHBIE PE3yJbTaThl; OBIAJCBAIOT YMEHHUSMHU peIIeHUs YYeOHBIX 3a7ad; pPa3BUBAIOT
MaTEeMAaTHYECKYI0 HMHTYUIUIO; TOJY4aroT MpeacTaBieHre 00 OCHOBHBIX HH(DOPMAIIMOHHBIX
MPOLECCAX B pEATbHBIX CUTYalHSIX.

IIpeameTHble pe3yabTaThl HM3y4YeHUs MNpPeAMeTHOl o0jacTm «MaremaTnka u
HHPOPMATHKA» NOJKHBI OTPAKATH:

Marematuka. Anredpa. ['eomerpus:



1) dopMupoBaHue mMpeaCTaBICHUN O MaTeMaTHKE KaK O METOJIe TO3HAHUS JCHCTBUTECIHLHOCTH,

MTO3BOJISIOIIEM OMUCHIBATH U U3YYaTh PEeabHBIC TIPOIIECCHI U SIBJICHUS:

* OCO3HaHHUE POJIM MAaTEMAaTUKH B pa3Butuu Poccuu u mupa;

* BO3MOXXHOCTh TPUBECTH TPUMEpPbl W3 OTCUSCTBEHHOW M  BCEMUPHOM  HCTOPUU

MaTEeMaTUYECKUX OTKPBITUM U UX aBTOPOB;

2) pa3BUTHE YMCHHU paboTaTh C Yy4eOHBIM MATEMAaTHYECKHM TEKCTOM (aHAIM3HPOBATh,

U3BJIEKATh HEOOXOMMMYI0 WH(POpPMAIUIO), TOYHO U TPAMOTHO BBIPAXKATh CBOM MBICIH C

MPUMEHEHUEM MaTEeMaTUYeCKOW TEPMHUHOJIOTMHM M CHMBOJIMKH, MPOBOJUTH KiacCU(PUKAIINH,

JIOTUYECKHe 000CHOBAHMSI, TOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPIKICHUH:

* ONEPUPOBAHME IMOHATUSIMH: MHOXKECTBO, SJIEMEHT MHOJKECTBa, ITOAMHOYKECTBO,
MIPUHA]JICKHOCTh, HAXOXKICHUE TEepPEceueHus, 00beIUHEHUS MOAMHOXKECTBA B MPOCTEHIIINX

CUTYaIUsIX;

* peIICHUE CIOKETHBIX 33/1a4 Pa3HBIX THUIIOB Ha BCE apu(METHUYECKUE JCHUCTBUS; MPUMCHCHHE

crioco0a TOMCKAa PEIICHWS 3aJa4d, B KOTOPOM pAaCCY)KJICHHE CTPOUTCS OT YCIOBHS K

TpeOOBAHUIO UK OT TPEOOBAHMS K YCIOBUIO;

* COCTaBJICHHE IUIAHA PEIICHUS 3aJ1ayd, BBIJICICHHE OSTallOB €€ PEIICHHs, WHTEPIIpPETaIus

BBIYHMCIIUTENLHBIX PE3YIbTATOB B 33J1a4e, UCCIIEOBAHNE MTOJYYCHHOTO PEIICHUS 3a/1a4u;

* HaXOXJEHHUE MPOIIEHTa OT YHUCJIA, YUCJA MO MPOIEHTY OT HEro, HaXOXKICHHs MPOLIEHTHOTO

OTHOIIIEHUE JIBYX YHCEJI, HAXOJICHUS TIPOLIEHTHOTO CHIDKEHHS WM MPOLIEHTHOTO MOBBIIICHUS

BEJIMYHHBI,

* pEIICHHE JIOTUYECKHUX 3a/1a4;

3) pasBuTHE TMpPEACTABICHHA O 4YKHCI€ M YHCIOBBIX CHCTEMax OT HATypalbHBIX [0

JIEMCTBUTENIbHBIX YHCEJ; OBJAJCHUE HABBIKAMH YCTHBIX, MUCHbMEHHBIX, HMHCTPYMEHTAIbHBIX

BBIUMCJICHHIA:

* ONEPUPOBAHME TOHATUSIMH: HATypajJbHOE YHCIIO, I€J0€ YHUCIO0, OOBIKHOBEHHAs JpOOb,

JeCATUYHAs JPOOb, CMENIAaHHOE YHCII0, PAIlMOHAIBHOE YMCIIO, HPPAMOHAIBHOE YHCIIO;

* KCIIOJB30BAaHUE CBOMCTBA YMCENl W 3aKOHOB apHU(PMETUUYECKUX ONEPALMA C YUCIaMHU TIPH

BBIIOJTHEHUH BBIUMCIICHUM;

* WCIIOJB30BAaHUE TMPU3HAKOB JAEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU BBIYUCICHUN U

pELIeHUH 3a/1a4;

* BBITIOJIHEHUE OKPYTJICHUS YMCE B COOTBETCTBUH C NMPABWIIAMU; CPABHEHHE UHCET;

* OLECHMBAHME 3HAYECHUS KBAJIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO 1IEJIOr0 YUCIIA;

4) oBnajicHUe CHMBOJIBHBIM SI3BIKOM ajreOpbl, MPHEMaMH BBIMOJIHEHUS TOXKIECTBEHHBIX

npeoOpa3oBaHUil BBIPAKECHHM, PEellICHUs] ypaBHEHUI, CUCTEM YpaBHEHHI, HEPABEHCTB U CUCTEM

HEPaBEHCTB, YMEHHUS MOJEIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, HUCCIE0BaTh

MOCTPOCHHBIE MOJIENIM C UCTOIB30BAaHUEM ammapaTa anreOpbl, HHTePIPEeTUPOBATh MOTYyYSHHBIN

pe3ysbTar:

* BBHIMOJHEHHE HECIOXHBIX MPEoOpa3oBaHM i BBIYMUCICHHS 3HAUEHUH YHCIIOBBIX

BBIPDOKEHHUM, COJEp)KAIIMX CTENEHH C HATypalbHBIM IIOKa3aTejleM, CTENeHH C IEJIbIM

OTPHULIATENIbHBIM NTOKA3aTeNeM;

* BBIMIOJIHCHUE HECIOXKHBIX MPEeoOpa3oBaHUM IENbIX, APOOHO paIlMOHATBHBIX BBIPAKEHUU W

BBIPQXXEHHUH ¢ KBaJIPaTHBIMU KOPHSIMU; PACKPHIBATh CKOOKH, MIPUBOIUTH MOJOOHBIE ClIaracMmbie,

WCITOJIH30BaTh (DOPMYJIIBI COKPAIIEHHOTO YMHOKCHHS;

* peElIeHHe JMHEWHBIX U KBAJAPATHBIX YPABHEHUW W HEPABEHCTB, YPABHEHHI M HEPABEHCTB

CBOJISIIIIMNXCS] K JTUHEHHBIM WJIM KBaJIPaTHBIM, CUCTEM YPaBHEHHH W HEPABEHCTB, M300pakeHUE

pELIeHUI HEPABEHCTB U UX CUCTEM Ha YUCJIOBOU MPSMOM;

5) oBnameHHe CHCTEMOW (DYHKIIMOHATIBHBIX TOHSATHH, pa3BUTHE YMEHHS HCIIOIb30BaTh

GyHKIIMOHATBHO-TpaQUUECKUE TPEJICTABICHUS IS PELICHUS pPa3IUYHBIX MaTeMAaTHYECKUX

3a/1a4, IJIs ONMUCAHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEH:

* OmpeneseHue MOJOXKEHUSI TOUKU 10 €€ KOOpANHATaM, KOOPAUHATHI TOYKU 1O €€ MOJ0KEHUIO

Ha IJIOCKOCTH;



* HaxoXJeHHue Mo rpaduKy 3HaueHUil QyHKINHU, O0JIACTH ONpeaesICHHs, MHOXKECTBA 3HAYCHU,
HyJled (QyHKIMM, TPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IIPOMEKYTKOB BO3pACTaHUS M yObIBaHHUS,
HanOOJIBIIET0 M HAMMEHBIIETO 3HaYCHUS (QYHKIINU;

* TOCTpOeHHUE rpaduKa JTUHEHHON M KBaIpaTUIHONW (DYHKITUH;

* omnepupoBaHHEe Ha 0a30BOM YPOBHE MOHATHAMHU: MOCIEIOBATEIBHOCTD, apupMeTHUECKas
porpeccusi, reoMeTpu4eckas Iporpeccus;

* HCIIOJIb30BAaHHE CBOMCTB JIMHEHHON M KBaJpaTUUHOW (PYHKIIUI U UX rpa)UKOB MPH peHICHUN
3aj7ia4d U3 IPYrux y4eOHBIX NIPEIMETOB;

6) oBilaJieHNE I'€OMETPUYECCKUM SI3BIKOM; Pa3BUTHUE YMEHHUS HCIOJIb30BaTh €ro JJIsl OIMHCAHHS
IOPEIMETOB  OKPYXKAIOIIEro  MHUpPA;  pa3BUTUE  MPOCTPAHCTBEHHBIX  IPEJCTaBIICHUMH,
M300pa3UTEIbHBIX YMEHUH, HABBIKOB FEOMETPUUECKUX IOCTPOEHUI:

* OIEepUpOBaHUE MOHATUAMHU: (GUIypa, TOYKa, OTPE30K, MpsMas, Jyd, JIOMaHas, Yroi,
MHOT'OYTI'OJIbHUK, TPEYTOJbHUK U YETHIPEXYTOJbHUK, IPSIMOYTOJBbHUK U KBaJpaT, OKPYKHOCTb U
KpYT, IPSAIMOYTOJIbHBIN Napajuienenunes, Kyo, map; u3o0paxeHue n3ydyaeMsix GUryp oT pyku u
C TIOMOIIIBIO JIMHEHKU U LIUPKYIIS;

* BBIIOJHEHUE U3MEPEHUS JUIMH, PACCTOSIHUN, BEJTMUUH YIJIOB C TIOMOIIbIO UHCTPYMEHTOB JJIs
WU3MEPEHUM JUIUH U YIJIOB;

7) hbopMUpOBaHHE CHCTEMATHYECKHX 3HAHMH O IUIOCKUX (UIrypax H HX CBOWCTBAX,
IPEJCTaBICHUA O MPOCTEHIINX MPOCTPAHCTBEHHBIX TENAX; Pa3BUTHE YMEHHUW MOJEIMPOBAHUS
pea’bHbIX CUTYyallMii Ha S3bIK€ TIEOMETPUHU, MCCIEeIOBaHUSA IIOCTPOEHHOM MOJENu C
UCTIOJIb30BAHUEM TE€OMETPHUYECKUX TIOHATHA UM TEOpeM, armmapara aiureOpbl, pemeHus
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4:

e omnepupoBaHue Ha 0a30BOM YpPOBHE NOHSATHUSMU: PAaBEHCTBO (UTyp, HapauIeIbHOCTh U
HEePHEHANKYIAPHOCTD MPSIMBIX, YIJIbI MEXY NPSIMbBIMU, IEPHEHIUKYIISAP, HAKIOHHAS, TPOESKIIMS;
* IPOBEJECHUE JOKA3aTENbCTB B FTEOMETPUH;

* omnepupoBaHHEe Ha 0a30BOM YpPOBHE MOHATUSMHU: BEKTOpP, CyMMa BEKTOPOB, IPOM3BEACHUE
BEKTOPA Ha YHUCJI0, KOOPAMHATHI Ha IJIOCKOCTH;

* pelIeHue 3a/1a4 Ha HaXOXKJIEHHE T€OMETPHUUECKUX BEIMYUH (IJIMHA U PAacCTOSHHE, BEJIMYMHA
yriia, IOk ) Mo 00pasiam WK allrOpUuTMaM;

8) oBnajeHue MPOCTEHIIMMH CIIOCOOAMH MPEACTABICHUSI M aHAM3a CTATUCTHYCCKUX TaHHBIX;
(dbopMUpOBaHNE MPEACTABIEHUN O CTATUCTHMYECKUX 3aKOHOMEPHOCTSIX B PEAJbHOM MHUPE U O
pa3INYHBIX coco0ax UX M3Y4YEHHUs, O MPOCTEHUIINX BEPOSTHOCTHBIX MOJIEIISAX; Pa3BUTHE YMEHUN
U3BJIEKAaTh MH(OpMaIHIO, IPEICTaBICHHYIO B Ta0IMIIaX, HA AUarpaMMmax, rpadukax, onuchbiBaTh
Y aHAIU3MPOBATh MACCUBBl YMCIOBBIX JAHHBIX C IOMOIIBK TMOAXOASIINX CTATUCTHUYECKHUX
XapaKTepUCTHK, HCIOJIb30BaTh MOHMMAHHUE BEPOSTHOCTHBIX CBOMCTB OKPY’KAIOLIUX SIBICHUMN
IIPY IPUHATUH PEILICHUN:

* (opMHpPOBAHUE MPEJICTABICHUS O CTATUCTUYECKUX XapaKTePUCTHUKAX,

* BEpOSITHOCTHU CITy4yailHOrO COOBITHS;

* peleHue NpocTeNINX KOMOMHATOPHBIX 3a/1aY;

* ompeeseHre OCHOBHBIX CTATUCTHYECKUX XapaKTEPUCTHK YHCIOBBIX HAOOPOB;

* OILICHUBAHUE U BBIUMCIIEHUE BEPOSATHOCTHU COOBITHS B MPOCTEUIINX CITydasX;

* HaJM4ue MPEACTABICHUS O POJIM MPAKTUUYECKU JOCTOBEPHBIX U MaJOBEPOSATHBIX COOBITUH, O
pOJIU 3aKOHA OOJIBIIUX YHCENl B MACCOBBIX SBJICHUSX;

* YMEHHE CPAaBHUBATh OCHOBHBIE CTATUCTUYECKUE XApAKTEPUCTHKH, IOJYYEHHBIE B MPOILECCE
peleHus: TPUKIaJHON 3a/1a4M, U3YUEHUS PEaIbHOTO SIBJICHUS,

9) pa3BUTHE YMEHUII MPUMEHSTh U3y4CHHBIC MOHATHSI, PE3YIbTAThI, METOIBI ISl PELICHUS 3a/1a4
MPAKTUYECKOTO XapakTepa M 33Jad U3 CMEXHBIX JUCHUIUIMH C HCIIOJIb30BaHUEM IpU
HEOOXO/IMMOCTH CIIPABOYHBIX MaTepHajoB, KOMIIBIOTEPA, MOIb30BATHCS OLEHKOW U MPUKUAKON
IIPU NMPAKTUYECKUX pacueTax:

* pacll0O3HABaHUE BEPHBIX U HEBEPHBIX BHICKA3BbIBAHUI;

* OILICHUBAHME PE3yJIbTATOB BHIYUCICHUI MPU PELICHUH MPAKTUYECKUX 3a]1aY;

* BBINOJIHEHUE CPABHEHUS YMCEIl B PEANIBHBIX CUTYaLUsX;



* WCIOJB30BAaHUE YHUCIIOBBIX BBIPAKCHHM MPH PEHICHUH MPAKTUYECKUX 3a7ad M 3a1ad u3
JIPYTUX y4eOHBIX MPEAMETOB;

* pelIeHUe MPAKTUYSCKUX 3a/1a4 ¢ MPUMEHEHHEM MTPOCTEHIIINX CBOMCTB (puryp;

* BBINOJHEHHE NPOCTEHIINX MMOCTPOCHUH M H3MEPEHUl Ha MECTHOCTH, HEOOXOIMMBIX B
peanbHOU KU3HU;

10) mst cnenpiX U CIaOOBUASIINX 00yYArOIINXCS:

* BJAJICHUE MPABWJIAMH 3aMMHCH MaTeMaTHYEeCKUX (DOPMYI U CIICHUATBHBIX 3HAKOB pPelibe(hHO-
TOYEUHOM cucTeMbl o0o3HaueHuii JI. bpaiins;

* BIIQZICHHE TAKTHJIBHO-OCSA3ATENbHBIM CIIOCOOOM OOCIEIOBaHMS M BOCHPUATHS peibe(HBIX
M300paKeHH MPEIMETOB, KOHTYPHBIX H300paKeHUI reOMEeTpUYeCKUX (GUryp U T.I1.;

* yYMEHHUE YUTATh peibeHbIC rPaGUKU AIEeMEHTAPHBIX (PYHKIMA Ha KOOPIUHATHOU IJIOCKOCTH,
MPUMEHSTDH CIICUAIbHBIE PUCTIOCOONICHUS A1 PeNbe()HOTO YepUeHUsl.

PeryasiTuBHbIe YHUBEpPcaJbHbIe YUeOHbIe 1elCTBUSA

Buinycknuk naywumcsa:

* [[eJIeTI0JIaTaHuIo, BKJIOYAsi IOCTAHOBKY HOBBIX LieNel, MpeoOpa3oBaHue NMPaKTHUECKON 3a1a4uu
B [I03HABATEJIbHYIO;

* CAMOCTOATENIHO aHAIM3UPOBATH YCIOBUS JIOCTUIKEHHUS 1I€JIM Ha OCHOBE Y4Y&€Ta BbIJIEIEHHBIX
YUUTEIEM OPUEHTUPOB JCHCTBUS B HOBOM Y4EOHOM MaTepHualie;

* IJIAHUPOBATh ITYTHU JOCTHXKEHUS LIEIeH;

* YCTaHABJIUBATh LIE€JIEBbIE IPUOPUTETHI;

* YMETb CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMs U YIPABIISATH UM;

* IPUHUMATh PELICHUs B IPOOJIEMHON CUTyallil Ha OCHOBE IIEPErOBOPOB;

* OCYILECTBIIATh KOHCTATUPYIOIIMNA W MNPEJBOCXMILAIOIINNA KOHTPOJIb MO pE3ylbTaTy U IO
Croco0y AeWCTBUA; aKTyalbHbI KOHTPOJIb HA YPOBHE IIPOM3BOJLHOIO BHUMAHUS;

* aJICKBaTHO CaMOCTOSITE€JIbHO OLEHMBATh IMPABUWJIBHOCTb BBIIIOJHEHUS JAEHCTBUS U BHOCHUTD
HEOOXOIUMbIE KOPPEKTHBBl B HCIIOJIHEHHWE KaK B KOHIIE AEMCTBHS, TaK U IO XOIy €ro
peannsanuy;

* OCHOBaM NPOTHO3UPOBAHUS KaK MPEABUACHUS Oy IylIUX COOBITHI U pa3BUTHUS IIpoLEcca.
BbINyCKHUK MOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

* CaMOCTOSITEIbHO CTaBUTh HOBbIE YUEOHBIE LIEIH U 3a/1a4H;

* IOCTPOEHUIO )KU3HEHHBIX IIJIAHOB BO BPEMEHHOM IIEPCIIEKTHBE;

* IpY IUTAHUPOBAHMM JIOCTHKEHUS LEJed CaMOCTOSATENbHO, MOJHO M aJleKBaTHO YUYUTHIBAThH
YCIIOBUS U CPEACTBA UX JTOCTHIKEHUS;

* BBIJICJIATh AJIbTEPHATUBHbBIE CIIOCOOBI JOCTHIKEHUSI LI U BbIOMpaTh Hanboiee 3pPeKTUBHBIMN
CI10co0;

* OCHOBaM CaMOpETYJISIUU B Y4eOHOUM M MO3HABaTEIbHON JNEATENbHOCTH B ()OpME OCO3HAHHOTO
YIOPaBIEHUS CBOMM IIOBEJEHHUEM W JIEATENbHOCTBIO, HANpPABICHHOM Ha JIOCTH)KEHHE
IMOCTaBJICHHBIX IICJICH;

* OCYIIECTBIIATH MTO3HABATEIbHYIO pe(IIEKCHIO B OTHOIICHUH JACHCTBHIM 110 peIIeHUI0 yIeOHBIX U
MO03HABaTENbHBIX 3a/1a4;

* aJICKBaTHO  OLICHMBAaTh OOBEKTHBHYIO TPYJIHOCTh Kak Mepy (pakThyeckoro Wiu
MIPEJIIoJIaraéMoro pacxo/ia pecypcoB Ha pelieHue 3a/1auH;

* aJICKBAaTHO OLIEHMBAThb CBOM BO3MOYKHOCTU JIOCTHO)KEHHS LIEJIM ONpPEAEIEHHON CII0)KHOCTH B
pa3INyuHbIX chepax caMOCTOSITETLHOM NesSTeIbHOCTH;

* OCHOBAaM CaMOPETYJISLIUU IMOLMOHAJIBHBIX COCTOSIHUIM;

* IpuJIaraTh BOJIEBBIE YCUIIMSI U MPEOJI0JIEBATh TPYJHOCTH M MPEMSITCTBUS HA MYyTH JOCTH)KEHUS
LEJEH.

KoMMyHuKaTHBHBIE YHMBepCAIbHbIe yueOHbIe AeiicTBUSA
Buinycknuk nayuumcs:
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* YUUTHIBATh pa3HbIE MHEHUS M CTPEMHUTbCA K KOOpAMHAIMM pPAa3lIM4YHBIX [O3ULUNA B
COTPYIHUYECTBE;

* hopmynupoBaTh COOCTBEHHOE MHEHHUE U MO3UIIHIO, ApTYMEHTUPOBATh U KOOPAMHUPOBATH €€ C
HO3ULUAMHU NAapTHEPOB B COTPYAHUYECTBE IPHU BbIpaOOTKE OOIIEro perieHuss B COBMECTHOH
JESTEIIbHOCTH;

* YCTaHABJIMBATh M CPaBHUBATh Pa3HbIC TOYKH 3PECHMs, NPEKAC 4YeM IPUHHUMATh PELICHHUS U
Jienarb BbIOOD;

* apryMEHTHPOBATh CBOIO TOUKY 3PEHUS, CIIOPUTH U OTCTAUBATh CBOIO MO3ULMIO HE BPAXKAEOHBIM
JUISL OTIIIOHEHTOB 00pa3oM;

*3aJaBaThb BONPOCHI, HEOOXOMUMBIC [UI1 OpraHu3alMd COOCTBEHHOW JEATENBHOCTH U
COTPYAHHUYECTBA C IAPTHEPOM;

* OCYILECTBJIATh B3aUMHBIH KOHTPOJb UM OKa3blBaTb B COTPYAHUYECTBE HEOOXOAUMYIO
B3alMOIIOMOLIb;

* aJICKBATHO MCIIOJIb30BaTh pedb JUIsl INIAHUPOBAHUS U PETYIALIUUA CBOEH EATENbHOCTH;

* aJICKBaTHO MCIIOJb30BaTh PEUYEBBIC CPEACTBA ISl PELICHMS] PA3IUYHbIX KOMMYHHKATHUBHBIX
3aJ]a4; BJIAJETh YCTHOM M IIHCBMEHHOM pPEUYbl0; CTPOMTh MOHOJOIMYECKOE KOHTEKCTHOE
BBICKA3bIBAHUE;

* OPraHMU30BbIBATh U IUIAHUPOBATh Y4E€OHOE COTPYIHHYECTBO C YUUTENIEM M CBEPCTHHUKAMH,
OTIpeNeNiATh Hear ¥ (YHKIMH YYaCTHHKOB, CIIOCOOBI B3aMMOJCHCTBHS, IUIAHUPOBATH OOIIHE
CrocoObI paboTHI;

* OCYILLIECTBIISITh KOHTPOJIb, KOPPEKLHUIO, OLEHKY JIeHCTBUIN NapTHEPA, YMETh YOEkKaTh;

* pa0oTaTh B Irpynne — YCTaHaBIMBaTh pabouue OTHOLIEHHs, 3(P()EKTUBHO COTPYIHUYATh U
CI0oCcOOCTBOBAaTh MPOAYKTUBHON KOOMNEpalMy; HWHTEIPUPOBATHCA B TPYIIY CBEPCTHUKOB U
CTPOUTH NPOJLYKTUBHOE B3aUMOJICHICTBUE CO CBEPCTHUKAMMU U B3POCIIBIMY;

* OCHOBaM KOMMYHUKAaTUBHOW pediexcum;

* CHOJIb30BATh aJIeKBAaTHBIE S3BIKOBBIE CPEJCTBA I OTOOpa)XKEHHs CBOMX YYBCTB, MbICIIEH,
MOTHBOB U TOTPEOHOCTEH;

* 0TOOpaxaTh B peuH (onucaHue, OOBSCHEHHE) COJIep)KaHHE COBEpILIaeMbIX JEHCTBHM Kak B
(dbopMe TPOMKOI COIMATM3UPOBAHHON PeuH, TaKk U B (hopMe BHYTpEHHEH peyH.

Boinycknuk nonyuum 603mo0cHOCHb HAYUUMbCA:

* YYUTHIBATh M KOOPJIMHUPOBATH OTJIWYHbIE OT COOCTBEHHOW MO3ULMHU JPYruX JIOAeH B
COTpPYIHUYECTBE;

* YUUTHIBATh pa3HblE MHEHUS U HHTEPECHl U 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHHH U MOAXO0JI0B K PEILIEHHUIO MPOOJIEMBI;

* IPOAYKTUBHO pa3pemarh KOH(MIMKTBI Ha OCHOBE YyuéTa MHTEPECOB M IMO3ULMUH BCeX
YYaCTHHUKOB, TIIOMCKa W OLEHKH aJbTEPHATUBHBIX CHOCOOOB pa3pelieHus KOH(IUKTOB;
JIOTOBApUBATHCA U MPUXOAUTH K OOIIEMY PELICHUIO B COBMECTHOU JEATEIILHOCTH, B TOM YHCIIE B
CUTYallU! CTOJIKHOBEHHS MHTEPECOB;

* Oparb Ha ce0sl HHULMATUBY B OpraHU3alliid COBMECTHOTO JIEMCTBUS (JI€JI0BOE JINJEPCTBO);

* OKa3bIBATh MOAJEPKKY M COAECUCTBHE TEM, OT KOTO 3aBUCUT JOCTH)KEHUE 1€ B COBMECTHOMN
JeSITEIbHOCTH;

* OCYIIECTBJIATh KOMMYHHMKATUBHYIO pPe(IEKCHIO KaK OCO3HaHME OCHOBAaHUH COOCTBEHHBIX
JIEMCTBUM U IEHCTBUM MMApTHEPA;

* B IIPOLECCE KOMMYHHUKAIIMM JIOCTATOYHO TOYHO, IOCJIEIOBATEIIbHO M IIOJHO I€peaaBaTh
napTHEPY HEOOXOAUMYIO MHPOPMAIIHIO KaK OPUEHTHUP VISl TOCTPOCHUSI JIEHCTBUS;

* BCTyNaTh B JMAJOl, a TaKXe YYacTBOBAaTh B KOJJIGKTUBHOM OOCYXJIEHUH IpoOIeM,
y4acTBOBaTh B JIMCKYCCHUM U apryMEHTHPOBATH CBOIO MO3MIIMIO, BJIAJETh MOHOJOTMYECKOW WU
JMAJIOTHYECKOM (opMaMu peuyd B COOTBETCTBHHM C TPaMMAaTHUYECKUMH U CHUHTAKCHUYECKHUMHU
HOpPMaMU POJHOTO S3bIKa;

* CJI€0BATh ~ MOPAJIBHO-ITMYECKUM M IICUXOJIOTMYECKMM  NOpPUHIMUNAM  OOIIeHUus |
COTPYJIHUYECTBA Ha OCHOBE YBa)KUTEIHHOT'O OTHOIIEHUS K MapTHEpPAM, BHUMaHHS K JTUYHOCTH
JIPYroro, ageKBaTHOTO MEXJIMYHOCTHOTO BOCIPHSTHS, TOTOBHOCTH aJE€KBAaTHO pearupoBaTh Ha
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HYXXJIbI IPYTHX, B YaCTHOCTH OKa3bIBaTh MOMOILb U AMOIIMOHAIIbHYIO MOJACPKKY NapTHEPAM B
MpoIIeCcCe TOCTHKEHUS OOIIEH 1€ COBMECTHOM JIeATETLHOCTH;

* ycTpauBath 3QGEKTUBHBIC TPYNIOBBIE 00CYKICHUS U 00eCIIeYnBaTh OOMEH 3HAHUSMU MEXKTY
YJIeHaMU TPYMIIBI 1715 TPUHATUSA 3P(HEKTUBHBIX COBMECTHBIX PEIICHUN;

*B COBMECTHOW JEATENBHOCTH UETKO (OpMYyNIMpOBaTh LEIM TPYNNBl U TO3BOJIATH €&
Yy4aCTHUKAM MPOSBISATH COOCTBEHHYIO SHEPTHUIO Ui JOCTUKEHHS ITUX LIETICH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Buvinycknuk nayuumcsa:

* OCHOBAM peaJIi3alliy MPOEKTHO-UCCIIEI0BATEIbCKOM IeATEIbHOCTH;

* MPOBOJIUTH HAOJIOJCHHUE U AKCIIEPUMEHT TIOJT PYKOBOJICTBOM YUHUTEIIS;

* OCYIIECTBIISITh PACIIUPEHHBIN MOMCK UH(POPMALIMK C UCIIOJIIB30BAHUEM PECYpCOB OMOJIMOTEK U
WNHrepHera;

* co3J1aBaTh U MpeoOpa3oBbIBATH MOJIEIN U CXEMBI JJIs PELlIeHUs 3a/1a4;

* OCYIIECTBIIATH BbIOOp Hambosiee (Hh(PEKTUBHBIX CIIOCOOOB PEIICHHS 33Ja4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUM;

* 1aBaTh OINPEJCICHUE MOHITHSIM;

* YCTaHABJIMUBATh IPUYUHHO-CIICICTBEHHBIE CBSI3U;

* OCYLIECTBJISAITh  JIOTUYECKYIO  ONEPALIMIO  YCTAaHOBJIEHUS  POJOBHMJOBBIX  OTHOILEHUH,
OTpaHHYCHUE TIOHATHUS;

* 0000mIaTh TOHATHS — OCYIIECTBIIATH JIOTHUECKYIO OIEPALHUIO Tepexojia OT BUIOBBIX
MPU3HAKOB K POJIOBOMY IMOHSTHIO, OT MOHSTHUSI C MEHBIIUM OOBEMOM K MOHITHIO C OOJIBIIUM
00BEMOM;

* OCYILIECTBIISITh CpPaBHEHHE, CEpPHALMI0 M KJIacCU(UKAIMIO, CaMOCTOSATENIbHO BbIOHUpas
OCHOBAHUS U KPUTEPHUH JJIs1 YKA3aHHBIX JIOTHYECKUX OIEpaInid;

* CTPOUTH KIACCHU(PUKAILIUIO HA OCHOBE IMXOTOMHYECKOTO JIeJICHUS (Ha OCHOBE OTPHUIIAHMUS);

* CTPOUTDH JIOTUYECKOE PACCYXJCHHE, BKIIOYAIOIIEE YCTAHOBJIEHHE MNPUUMHHO-CIEICTBEHHBIX
CBS3€EH;

* OOBSICHATD SIBJICHUS, TIPOIECCHI, CBSI3U U OTHOILICHUSI, BBISBIISIEMBIC B X0J1€ UCCIIEIOBAHUS;

* OCHOBaM 03HAKOMUTEIBHOT0, H3y4YaIOIEer0, YCBAUBAIOLIETO U TOMCKOBOI'O YTEHUS;

* CTPYKTYpPHpPOBATh TEKCTHI,BKIIOYAsIyMEHUE BBIJEIATh TJIABHOE M BTOPOCTENEHHOE, TJIABHYIO
UJICI0 TEKCTa, BEICTPAUBATh MOCIEA0BATEIBHOCTh OMMCHIBAEMBIX COOBITHIA;

* pabotath ¢ MeradhopaMHd — TOHUMATh TIEPEHOCHBIH CMBICI BBIpAXKEHUN, MOHUMATh U
ynoTpeOasTh 000pOThl peuH, MOCTPOSCHHBIE Ha CKPBITOM YIMOJI00IEHUH, 00pa3HOM COIMKEHUU
CJIOB.

Boinycknuk nonyuum 603mMo03CHOCHb HAYUUMbBCA:

* OCHOBaM pe(hIECKCUBHOTO YTCHHS;

* CTaBUTH MPOOIIEMY, apTyMEHTHPOBATh €€ aKTYaIbHOCTH;

* CaMOCTOSITEIbHO MPOBOJUTH HCCIIEIOBAaHUE HA OCHOBE NMPUMEHEHHUS METOJI0B HaOJIOECHUS U
AKCIIEPUMEHTA;

* BBIJIBUTATh TUIIOTE3bI O CBSI3AX U 3aKOHOMEPHOCTSIX COOBITHIA, MTPOIIECCOB, OOBEKTOB;

* OPraHU30BbIBATH UCCIIEAOBAHUE C LIEJIbIO IPOBEPKH TUIIOTES.
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I1l.  Conepxanue yueOHOro mpeamera

Hatypauabhble yncia. Harypansuslil psan. JlecsTuunas cucteMa cYuciIeHus. ApuMeTHIecKue
JEHCTBHSI C HATYpaJIbHBIMU unciamMu. CBoWCTBa apu(PMETHUECKUX JICHCTBUH.

CreneHb ¢ HaTypaJbHbIM [10KA3aTEIIEM.

YucnoBble BBIpaXEHUS, 3HAYCHHE YUCIOBOTO BbIpaXeHMs. [IOpsmok NEHCTBUH B YHMCIIOBBIX
BBIPOKEHUSAX, HCIIOJIB30BAaHUE CKOOOK. PemieHue TEKCTOBBIX 33734 apu(pMeTHYeCKUMHU
CIoco6aMu.

Henurenn n xpatHele. CBoicTBa M NpU3HAKU JenMMOCTU. [IpocTble M cOCTaBHbIE YHCIA.
Pa3noxeHne HaTypaIbHOIO YMCIIA HA IIPOCTBIE MHOXKUTENHN. J[€JIEHUE ¢ OCTaTKOM.

Jpodu. OObikHOBeHHBIE ApoOu. OcHOBHOE CBOMCTBO apodu. CpaBHeHHE OOBIKHOBEHHBIX
npobeit. Apugpmernueckue AEHCTBUS C OOBIKHOBEHHbIMM JApoOsimMu. HaxoxaeHnue dvactu oT
1IEJIOT0 U 1IEJIOT0 10 €r0 YacTH.

Hecsatuunpie  apobu. CpaBHEHHE JCCATUYHBIX JApoOei. ApudMeTnyeckue IeHCTBUS C
JEeCATUUHBIMU po0simu. [IpencraBieHue NecsITUUHON IpoOM B BHUJIE OOBIKHOBEHHOM IpoOu U
OOBIKHOBEHHOH B BUJIE IECSITUYHOM.

[TporeHThl; HaX0XKIEHUE MPOLEHTOB OT BEJIMYMHBI U BEJIMUYUHBI 10 €€ npoueHTaM. OTHOILIEHUE;
BbIpaKCHHE OTHOLIEHUS B MpoleHTax. [Iponopuus; oCHOBHOE CBOMCTBO MPONOPLUH.

Pemienue TekcTOBBIX 3a7jau apUPMETHIECKUMHU CIIOCOOaMHU.

PaunonanbHbie ynca. [lonoxurenbHble M OTpULIATENbHBIE YHCTIA, MOAYJIb Ynciaa. MHOXKECTBO
LEJNBIX YyKced. MHOXXECTBO pallMOHAIBHBIX YHCEIN; PAlMOHAIBHOE YUCIO KaK OTHOLIEHHWE m/n;
rge T — 1Lenoe 4Yucio, a n — HaTypanbHoe. CpaBHEHHE pPAlMOHAIbHBIX YHCEl.
Apudmernueckue JecTBUA € palMOHAIbHBIMU 4MciaaMu. CBoMcTBa apu(pMETHYECKUX
nerictBuii. CTENEHb C LEIBIM II0KA3aTEIEM.

JeiicTBuTeabHbIe yncaa. KBanpaTHbiil kopeHb U3 uncia. KopeHb Tperbell creneHu. 3anuch
KOpHEH ¢ IOMOIIbIO CTETIEHHU C IPOOHBIM [10KA3aTEIEM.

IToHsTHE 06 MPPAIMOHATLHOM uHCIe. MppaluMoHAaNBHOCTh uncia V2 M HECOM3MEPHMOCTb
CTOPOHBI M TMaroHaIu KBajaparta. JlecsTuuHble MpUOIMKEHNUS HPPALIMOHAIBHBIX YHCEI.
MHOXecTBO JNeHCTBUTENBHBIX YUCEN; MPEACTaBIeHUE JIEHCTBUTENbHBIX YUCeNl OECKOHEUHBIMHU
JECATUYHBIMU Ipo0siMu. CpaBHEHHE AEMCTBUTEIbHBIX YHUCEN.

KoopnunatHas npsmas. M3o00paxeHue yucen TOYKAMU KOOPIUMHATHOW mnpsMoil. UucioBble
IIPOMEXKYTKH.

H3mepenus, npudanxeHusl, OneHKU. EMuHUIbI U3MepeHust JUTHHBI, TUIOIAAd, 00beMa, MacChl,
BpEMEHH, CKOpOCTU. Pa3mepbl 00OBEKTOB OKpYXKaroIlero mMupa (0T 3JE€MEHTapHbIX YacTHIl /0
BcenenHoit), ATUTETBHOCTh MPOLIECCOB B OKPYXKAIOLIEM MHpe. BblneneHne MHOXUTENS —
CTENEHHM JECATH B 3aMCH YHUCIIA.

[TpubnuxeHHoOe 3HAYEHHWE BEJIWYHMHBI, TOUYHOCTh NpUOMMKeHUs. OKpyTrJIeHHe HaTypalbHBIX
YHCell U IeCATUYHBIX Ipobeil. [Ipukuaka u oleHKa pe3yabTaToOB BHIYUCICHUM.
Adaredpanyeckue BbIpaxeHUsl. DykBeHHbIE BBIpaKE€HHUS (BBIDAKEHHUS C IE€PEMEHHBIMU).
YucnoBoe 3HaueHHWE OYKBEHHOTro BbIpaxeHHs. JlomycTuMble 3HAU€HUS IE€PEMEHHBIX.
[ToncranoBka BbIpakeHUH BMeCTO nepeMeHHBIX. [IpeoOpa3oBanue OYKBEHHBIX BBIpA)KEHUH Ha
OCHOBE CBOMCTB apuMeTHUeCcKuX AeicTBHil. PaBeHCTBO OyKBEHHBIX BbIpaxeHH. ToXaecTBo.
CreneHp ¢ HaTypalbHBIM IOKa3aTelIeM U €€ cBoicTBa. OJHOWIEHB U MHOrowIieHbl. CTeNneHb
MHorouseHa. CrokeHue, BBIUMTAHHE, YMHOKEHHE MHOTrowIeHOB. DOpMyIibl COKpallleHHOTO
YMHOXEHMS: KBajgpaT CYMMbl M KBajgpar pasHocTh. Dopmyna pa3HOCTH KBaJIpaToB.
[TpeoOpa3zoBaHue 11eT0r0 BHIPAKEHUSI B MHOTOWJIeH. Pa3iojkeHre MHOTOYIEHOB Ha MHOMKHUTEIIH.
MHorousnens! ¢ ogHoN nepeMeHHoN. Kopenb MHOrowieHa. KBajpaTHblil TpEXUileH; pa3iioKeHNUE
KBaJIPaTHOT'O TPEXWJIEHA HA MHOXKUTEIIH.

Anrebpanueckast 1poob. OcHOBHOE CBOMCTBO anredpanyeckoi qpodu. CioxxeHue, BHIYUTAHHE,
YMHOXXEHHE, JIeJIeHue anredpandeckux napooeit. CTerneHs C MesIbIM MOKa3aTesIeM U €€ CBOWCTBA.
ParmonanbHble BeIpaXXeHUS U UX TpeoOpa3oBanus. Jloka3aTenbcTBO TOXK/IECTB.

13



KBanpatusie xopHH. CBOMCTBa apu(METHUECKUX KBAJIPAaTHBIX KOPHEH M HMX NPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUN U BBIYUCIICHUSM.

YpaBHenusi. YpaBHenue c¢ ojnHod nepemeHHoil. Kopenb ypaBHeHus. CBoMCTBa UYHMCIOBBIX
paBeHCTB. PaBHOCHMIIBHOCTD ypaBHEHUM.

Jluneiinoe ypaBHeHue. KBaapaTHoe ypaBHeHue: ¢Gopmyrna KOpHEH KBaapaTHOTO YpaBHEHHS.
Teopema Buera. Pemienue ypaBHEHUId, CBOJAIIMUXCS K JUHEUHBIM W KBaApaTHbIM. [Ipumepsl
pelIeHUs] ypaBHEHHH TpeTbed W 4YeTBepTod cTeneHed. Pemenue apoOHO-panmoHaIbHBIX
YpaBHEHUU.

VYpaBHeHue ¢ OByMs NepeMeHHbIMU. JIMHEWHOE ypaBHEHHE C ABYMs IEPEMEHHBIMH, IPUMEpPHI
pEILIEHUs] ypaBHEHUH B LIEJIbIX YHCIIAX.

Cucrema ypaBHEHHUH € JByMsl II€peMEHHbIMH. PaBHOCWIBHOCTH cucTeM. CHCTEMBI ABYX
JUHEHHBIX YPaBHEHMM C JBYMs II€PEMEHHBIMM; PELICHUE IIOJCTAHOBKOM M CIIOKEHHEM.
IIpuMepsl pelIeHns CUCTEM HEIMHEVHBIX YPABHEHU C IBYMs IIEPEMEHHBIMU.

Perienue TekCTOBBIX 3a7au anredpandeckuM CrocoOoM.

JlekapToBBI KOOpAMHATHI Ha IUIOCKOCTH. ['padumyeckas WHTepHpeTanus YpaBHEHUS C JBYMS
nepeMeHHbIMU. ['paduK TMHEHHOro ypaBHEHUs C ABYMS IEPEMEHHBIMH; YTII0BONW KO3 (UIIMEHT
NPSMOIi; yCJIOBHE MapauIeTbHOCTH NPSAMBIX. ['paduku mpoCTeHINX HENWHEHHBIX ypaBHEHUIL:
napabosna, runep6oia, OKpyKHOCTb. I'paduueckass UHTEpIIpeTalysl CUCTEM YpaBHEHUHN C ABYMS
[IEPEMEHHBIMH.

HepagencrBa. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHncTBO ¢ oaHOM IepeMeHHON. PaBHOCHMIBHOCTh HEPAaBEHCTB. JIMHEWHBIE HEPaBEHCTBA C
ozHOI nepemeHHoi. KBagparHbie HepaBeHCTBA. CHUCTEMBI HEPABEHCTB C OJHOW NIEPEMEHHOM.
®ynkuuu. OCHOBHbIE TMOHATUSA. 3aBUCHUMOCTM MeXAYy BenuuunHamu. llpeacraBieHue
3aBucuMocTei popmynamu. Ilonstue pynkuuu. O0G1acTh onpeneneHus 1 MHOXKECTBO 3HaUEHU N
¢ynkuuu. Crocobbl 3amanus  Qynkmun. [padpuk  yaknum. CsoiictBa  (QyHKIMA, HX
oroOpakeHne Ha rpaduke. I[Ipumepsl rpaduKoB 3aBUCHUMOCTEH, OTPa)KAIOLIMX pealbHbIe
IIPOLIECCHI.

YuciaoBble pyHkuuu. OyHKINU, ONMUCHIBAIONIUE MPSIMYI0 U OOpaTHYIO MPONOPLUOHAIbHbIE
3aBUCUMOCTH, HX rpaduku u cBoiicTBa. JluHeiliHas QyHKuMsg, ee TrpaduUK U CBOMWCTBA.
KBangpatnunas ¢ynkuus, ee rpadpuxk u cpoiictBa. CreneHHble (YHKIMHM C HaTypaJbHBIMU

nokasarensiMu 2 U 3, ux rpaduku u cBoiictBa. I'paduxu QyHKIuMi y = Jx. y=3 JX, y = [x].
YucinoBble mocienoBaTeJbHoCTH. [loHSATHE 4YMCIOBOW MOCIENOBATENBbHOCTU. 3ajJaHue
M0CJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMysoit 1 popmMyIioif n-ro 4ieHa.
Apudmernueckass U reoMmerpuueckas mnporpeccud. @opmyiabl n-ro ujeHa apuMeTHdecKon u
TFeOMETPUYECKOM Mporpeccuif, CyMMbl NEpBBIX M-X 4iIeHOB. I3o0paxeHue wiieHOB
apu@MeTHUYeCKOil U TeOMEeTPUYECKON NpOrpeccuii TOYKaMHU KOOPJAWHATHOW IUIOCKOCTH.
JInHENHbIN U DKCIIOHEHIMANIBHBIN pocT. CI10KHBIE TPOLIEHTHI.
OnucaresbHasi craTucTuka. IIpencraBienne naHHbIX B BUAE TaOJMI, AMArpaMM, IpaduKoB.
CnyuvaiiHas u3MeH4MBOCTh. CTaTHCTHYECKHE XapaKTEepUCTHKM Habopa JaHHBIX: CpeaHee
apudmeTrnyeckoe, MeauaHa, HauOosblllee W HaUMEHbIIEe 3HAueHUus, pa3Max, TUCHEepPCHs.
Penpe3eHTaTHBHbIE U HEPENPE3EHTATUBHBIE BEIOOPKHU.
Cayuaiinble cOObITHS M BepOATHOCTD. [oHATHE O CIy4ailHOM OIBITE U CIy4YailHOM COOBITHU.
OnemeHTapHble cOObITHS. YacToTa ciy4ailHOro coObITusl. CTaTUCTHUUYECKHM MOJIXOA K MOHATHIO
BepoATHOCTH. HecoBmecTHble coObiTus. Dopmysa clokeHus BeposiTHOcTed. BepostHocTh
OPOTHBONOJOXKHBIX ~ COObITHHM. He3aBucuMble  COOBITHS.  YMHOXXEHHE  BEPOSTHOCTEH.
JlocToBepHbIE W HEBO3MOXXHBIE COOBITHS. PaBHOBO3MOXHOCTH coObITHH. Kitaccuueckoe
OIIPEJIETICHUE BEPOSITHOCTH.
KomOunaTopuka. Pemenne xoMOMHATOPHBIX 3a7ad mepebopoM BapuaHToB. KoMOuHaTOpHOE
npaBuio yMHOXKeHHs. [lepecTranoBku u hpakropua.
Harasignas reomerpusi. Harnsnuele npencraBieHuss o (urypax Ha IUIOCKOCTH: IpsiMas,
OTpE30K, JydY, YIroj, JIOMaHas, MHOTOYIOJbHHK, OKPYXKHOCTb, KpYyr. YeThIpeXyroybHUK,
NPSIMOYTOJIBHUK, KBaJpatT. TpeyroibHUK, BUABI TPEYTOIbHUKOB. [IpaBuIbHbIE MHOTOYTOJBHUKH.
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N300paxxeHne reoMeTpudyeckux ¢uryp. BsamMHoe pacronoxeHue ABYX MpsIMBIX, JIBYX
OKPYKHOCTEH, IPSMOU U OKPYKHOCTH.

Jnuna orpeska, JsomaHou. Ilepumerp MHoOroyronpHuka. EnuHUIBI W3MEpeHUs [UIMHBIL.
W3mepeHue [UIMHBI OTPE3Ka, IOCTPOCHUE OTPE3KA 3alaHHOM UITMHBI.

Bunsr yrnos. I'pagycnas Mepa yria. M3mepeHne M IOCTpOCHHE YIVIOB C IOMOILIBIO
TPaHCIIOPTHPA.

[Tonsatue momanu (Urypbl; €AMHUIBI W3MEPEHHUs IUIomaau. Ilmomane NpsSMOYTroNbHUKA,
kBagpata. [IpubnmxenHoe u3Mepenue Iuomaau Guryp Ha kierdaroil 6ymare. PaBHoBenukue
burypsi.

Harnsinaele npeacraBieHus O INPOCTPAHCTBEHHBIX (Urypax: KyO, Hapaielenunes, Mnpusma,
nupamuaa, map, cepa, Konyc, muiauHap. M3o0paxkenue nmpoctpancTBeHHBIX (uryp. [Tpumepst
ceyeHnid.  MHororpanHuku.  IIpaBunpHble  MHOrorpanHuku.  IIpumepsl  pasBepTok
MHOI'OI'PAHHUKOB, HUIMHAPA U KOHYCA.

[Tonsitne o6bema; enuHUIBI 00beMa. OOBEM IPSIMOYTOJILHOTO Mapajuieienuiesa, Kyoa.
[Tonsitue o paBeHctBe uryp. LlenTpanbHas, oceBast U 3epKajbHas cummeTpuu. M3o0pakenue
CUMMETPUYHBIX (uUryp.

I'eomerpuueckne gurypsl. [Ipsmeie u yriusl. Touka, npsimas, miiockocTs. OTpe3ok, 1yd. YToil.
Bunael yrinos. BepTukanbpable U CMeKHBIE yIibl. buccexkrpuca yria.

[TapayuenpHble M mepecekaromuecs mnpsMbele. llepnenaukyispHble npsmeie. Teopemsl 0
NapaJUIEJIbHOCTH U NEPHEHIUKYISIPHOCTH NpsAMBIX. [lepneHauKkynsap M HakJIOHHAs K IPSAMOM.
CepenMHHBIN NEPIEHAUKYISP K OTPE3KY.

['eomerpuueckoe Mecto Touek. CBONCTBA OMCCEKTPHUCHI YIJIa U CEPEIMHHOIO NePIEeHANKYIApa K
OTPE3KY.

Tpeyronsuuk.  BbicoTa, Menumana, OuCceKTpuca, CpelHss  JIMHUS  TPEYrOJIbHUKA.
PaBHOOGIpEeHHBIE M PABHOCTOPOHHHUE TPEYTOJILHUKH; CBOMCTBA M MPU3HAKU PaBHOOEIPEHHOTO
TpeyroiabHuka. Ilpu3Haku  paBeHCTBa  TpeyrojabHUKOB. HepaBeHCTBO  TpeyroibHUKA.
CooTHOIIEHHS MEXAY CTOPOHAMHM U yriamMu TpeyrojpHuka. Cymma YIJIOB TpeYyrojbHUKA.
Buemnue yriel Tpeyronbnuka. Teopema ®aneca. [Togobue TpeyronsHukos. [Ipu3naku nogoous
TpeyroiabHuKoB. Teopema Ilugaropa. CuHyc, KOCHMHYC, TaHI'€HC, KOTAaHI'€HC OCTpOro yria
IPSIMOYTOJIBHOTO TpeyrojibHUKa U yrioB oT 0 1o 180e; mpuBenenue k octpomy yrity. Pemenue
IPSIMOYTOJIBHBIX TPEYroibHUKOB. OCHOBHOE TPUTOHOMETpPHUYECKOEe TOXAeCcTBO. Dopmyisl,
CBS3BIBAIOLME CHUHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC OJHOr0 M TOro e yria. Pemenue
TPEYTroJIbHUKOB: TEOpEMa KOCUHYCOB U TEOpEMa CUHYCOB. 3aMeuaTelIbHbIE TOUKU TPEYTOJbHUKA.
YereipexyronpHuk. [lapannenorpamm, ero cpoiictBa U mnpusHaku. IIpsMoyronpHuK, KBajpar,
poMO, X CBOMCTBA U MpU3HAKU. Tpanenus, cpeaHsist TUHUS Tparenuu.

MHoroyronsHuK. Beimykiible MHOTOYrojgpHUKH. CyMMa YIJIOB BBITYKJIOIO MHOTOYIOJbHUKA.
IIpaBunIBHBIE MHOTOYTOJIBHUKHU.

OxpyxHocTh U Kpyr. [yra, xopna. Cexkrop, cerMeHT. LleHTpanbHbIi yroj, BIMCAHHBIN Yro;
BEJIMYMHA BIMCAHHOIO yria. B3anMHOE pacnosokeHue NpsSMON U OKPYKHOCTH, IBYX OKPYXK-
HocTell. KacarenpHast M cekymias K OKPYXHOCTH, MX CBOMCTBa. BrnucaHHblE M ONMCAaHHBIE
MHOTOYTOJIbHUKH. OKpPY>KHOCTb, BIMCAaHHAsl B TPEYI'OJBbHUK, U OKPY>KHOCTb, OIMCAHHASI OKOJIO
TpeyrojbHUKa. BrincaHHble 1 ONMCaHHBIE OKPY>KHOCTH MPABUIBHOTO MHOTOYT'OJIbHUKA.
['eomerpuueckue npeodbpazoBanus. [lonstue o paBenctse ¢uryp. [loHsaTre 0 IBUXKEHUU: OceBast
U LEHTpaJIbHAsi CUMMETPHH, MapajuieNbHbIi nepeHoc, moBopot. [lonsarue o mogodun guryp u
TOMOTETHH.

Pewrenne 3ama4 Ha BBIYMCIICHHE, JOKA3aTEIbCTBO M IIOCTPOEHUE C HCIIOIb30BAHMEM CBOMCTB
U3YYEHHBIX (uryp.

HN3mepenne reomerpuvyeckux BeaH4uH. /UinHa orpeska. PaccrosiHue OT TOYKM 10 IIPSIMOM.
PaccrosiHne Mexy napauieIbHbIMU IPSIMBIMH.

IIepumeTp MHOIOYTOJIBHUKA.

JnHa OKpY>KHOCTH, YUCIIO 5I; JIMHA JYT'H OKPYKHOCTH.
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I'panycHas mepa yriia, COOTBETCTBUE MEXAY BEIMYMHON LEHTPAJIBHOIO yria W JJIMHOW Iyrd
OKPYKHOCTH.

[TonsTue miomany miockux ¢uryp. PaBHoc octaBneHHble U paBHOBenukue ¢urypsl. [Inomans
npsMoyrosibHuka. Ilnomanm mapamienorpamMma, TpeyroiapHuka U Tpaneuuu. Ilmomans
MHoOroyrojbHuka. Ilnomane kpyra u miomans cexkropa. CoOOTHOLIEHHE MEXY ILIOMAIIMU
Mo00HBIX (UTyp.

Pemienue 3a1a4 Ha BBIYMCICHHUE U JIOKA3aTEIBCTBO C UCIOIB30BAHNEM M3YYEHHBIX (POPMYIL.
Koopaunarbl. YpaBuenue npsimod. Koopaunatel cepeaunbl oTtpeska. DopMmyna paccTOsIHUA
MEXIY ABYMs TOYKaMU IUIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

Bekrtopbl. [lninHa (Monyns) BekTopa. PaBeHcTBO BekTOpoB. KosuinHeapHble BEKTOpBI.
KoopauHatsl BeKTOpa. YMHOKEHME BEKTOpa Ha YHCIO, CYMMa BEKTOPOB, Pa3JIOXKEHUE BEKTOpa
10 IBYM HEKOJUIMHEApHBIM BeKTOpaM. CKaJIIpHOE IPOU3BEACHHUE BEKTOPOB.
TeopeTnko-MHOXKeCTBEeHHbIE MOHATHSA. MHOXECTBO, 2JIEMEHT MHOKECTBA. 3aJaHUE MHOXKECTB
[EPEYUCIICHUEM 3JIEMEHTOB, XapaKTEepPUCTHUECKUM CBOMCTBOM. CTaHgapTHble 0003HA4YEHUS
YHCIIOBBIX MHOXeCTB. IlycToe MHOXecTBO 1 ero obo3nauenue. [logmuoxxecTBo. O0beiMHEHNE U
IIEPECEYCHNE MHOXKECTB, PA3HOCTh MHOKECTB.

Wnmroctpatiyisi OTHOLIEHUH MEKy MHOKECTBAMU C IIOMOILBIO uarpamm Diiepa—BenHa.
DuieMeHTHI JIOTHKHU. OrpenencHue. AKCHOMBI U TeopeMsl. Jloka3aTenbeTBo. Jloka3areabCcTBO OT
npotuBHoOro. Teopema, oOparHas nanHou. [Ipumep u KoHTpHIpUMED.

[ToHsiTHE O PAaBHOCUIIBHOCTH, CIEIOBaHUHU, YHOTPEOIEHUE JIOTUUYECKUX CBA30K €CIH ..., TO ..., B
TOM U TOJIBKO B TOM CIIy4ae, JIOTUYECKUE CBSA3KU U, WIH.

MaremaTuka B HcTOpMYeckoM pa3BuTuu. lcropus QopMupoBanuss NOHATHS yucIa:
HaTypaJIbHbIE 4YHCJa, JpOOHM, HEAOCTATOYHOCTh PALMOHAJIBHBIX YHUCEN JJIs FeOMETPUYECKHUX
U3MepeHuil, uppauroHaabHble yuciaa. CTapuHHbIE CUCTEMBI 3anucH uucell. /[pobu B BaBuione.
Erunre. Pume. OTKpbiTHE NecATHUHBIX ApobOel. CTapuHHbIE cUCTEMBI Mep. JlecaTuuHble 1poou
U MeTtpuueckas cucrema Mep. IlosBienue orpuuarensHsix yucen U Hyid. JI. Maraunkui. JI.
Ditnep.

3apoxeHue anreOpsl B Heapax apupmeTuku. An-Xopesmu. Poxxaenre OyKkBeHHON CUMBOJIMKH.
I1. ®depma. ®. Buer. P. Jlexapr. Ucropuss Bompoca o HaxoxaeHun (GopMyln KopHEH
anreOpanyeckX ypaBHEHMH, HEpa3pelIMMOCTbh B pajJMKajaX YpaBHEHHMH CTeneHH, OoJblien
yeteipex. H. Tapranbs, . Kapgano, H. X. A6ens. D. I'anya.

N300peTenne MeToAa KOOPAMHAT, MO3BOJIAIOLIETO MEPEeBOIUTH I'€OMETPHUECKHE OOBEKTHI Ha
a3bIK anreopsl. P. Jlexapt u I1. depma. [Ipumepsl pa3nudHbIX cUCTEM KOOPAMHAT HA IJIOCKOCTH.
3amaua Jleonapno Iluzanckoro (Pubonauun) o Kponukax, yucna PuboHauuu. 3amada o
IIaXMaTHOU JTOCKE.

Hcroku Teopur BEPOSATHOCTEN: CcTpaxoBoe neno, azapTtHsle Urpsl. II. depma u b. Ilackans. SI.
bepnymiu. A. H. Konmoropos.

Ot 3eminemepuss k reomerpuu. IIudarop m ero mkoma. Panec. Apxumen. Iloctpoenus c
MIOMOIIBIO IUPKYJISA U JIMHENKH. [locTpoeHre MpaBUIbHBIX MHOTOYTOJIBHUKOB. TpUCeKIus yria.
KBanpatypa kpyra. YaBoenue ky6a. Mcropus uncna n. 3omoroe ceuenue. «Hauana» EBxnnpa.
JI. Ditnep. H. U. JloGaueBckuii. Micropust nsaroro nocryiara.
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IV. Temarudeckoe miIaHUpPOBaHUe
C onpe/ejieHHeM OCHOBHBIX BHI0B Y4eOHOI /1esiTeIbHOCTH

IIpenmer «MaTeMaTHKa», KJacc S

Kou-Bo yacos

Ha
Paszpnen
KommnuecTBo KOHTPOJIbHBIC, XapaKTepI/ICTI/IKa OCHOBHBIX BH/10B
(o0u1ee KOJINYECTBO
4acon) 4acoB J1a0opaTopHbIe, JAesITeJIbHOCTH 00y4aoIHuXCsl
NpaKTHYecKue
padoThI
IToBTOpeHue BremonHATE OEMCTBUS € HAaTypaJbHBIMH
U3yYEHHOIO B YyUCcllaMU. AHalIM3UpOBaTh U OCMBICIUBATh
HayaabHOM IIKOJE TEKCT 3az1auy, nepedopMynupoBaTh
4 1 yCIIOBHE, U3BIICKATD HEOOXOIUMYIO

BxoHast KOHTpOJIBHAS
pabora

nH(OPMAITIO, MOJAETHPOBATh YCIOBHE C
MOMOIIIBIO  CXEM, PpHUCYHKOB, pealbHbBIX
MIPEIMETOB.

I'nasa 1. HarypaJjibHble

gyucaa (75 u)

HarypanbHble ynciia
U HIKAJIBI
1.0603HaueHne
HATypaJIbHBIX YUCEIl
2.0t1pe3ok. Jlnuna
oTpeska. TpeyroibHHUK
3.ITnockocts. IIpsmasi.
Jlyu.

4 Illxamer 1
KOOPJIUHATHI
5.Menslire wim
OobIie

Konmponvnasa paboma
Nel

15 1

OnuceiBaTh CBOMCTBA HATypaJbHOrO psia.
BepHo wucnonb3oBaTh B pEeUM  TEPMUHBI
uudpa, YUCI0, Ha3bIBaTh KIACCHl U Pa3psabl
B 3alMCH HATypaJbHOro umucia. Yurate u
3aI11uChIBaTh HaTypaJbHbIC qucia,
OTIpeeNATh 3HAYHOCTh YHMCIIa, CPABHUBATH U
YIOPSAA0YNBATh uXx, rpaMMaTHYECKU
IIpaBUJILHO YUTAaTh BCTpCHAIOIHECH
MAaTCMATHYCCKHUEC BBIPAKCHUA. Pacno3naBath
Ha 4epTeXax, PUCYHKaX, B OKPYXarolleM
MHUpE TeoMeTpuyeckue (Urypbl: TOUKY,
OTPE30K, IMPAMYIO, JIy4, AOIOJIHUTEIHLHBIE

Ty4H, IIOCKOCTB, MHOTOYTOJIbHHUK.
[TpuBOAHTH HpUMEpBI AHAJIOTOB
TEOMETPUUYCCKUX (UTYp B  OKpYXKaIOIIEeM
MHUpE. Uzobpaxathb reoMeTpHYeCKIe
burypsl 1 uX KOHPUTypalMud OT PyKH H C
UCIIOIb30BaHUEM 4ePTEKHBIX
UHCTPYMEHTOB. N3zobpaxath
reoMerpuueckue (QUrypel Ha  KIETYATOU
Oymare. W3mepsThb c HIOMOII[BIO

WHCTPYMEHTOB W  CpaBHUBAaTh  JJIMHBI
orpe3koB. CTpOUTH OTpPE3KH 33JaHHOU
JUTUHBI ¢ TIOMOLIBIO JIUHEHKU U UPKYJISL.

BrelpaxxaTh OIHM  €AWHUIBI  HU3MEPEHUS
JuHbl  yepe3  npyrue.  Ilosmb3oBarbest
Ppa3IUYHBIMU MIKAJIAMHU. Onpenenars
KOOpJAMHATy TOYKM Ha JIyde M OTMEYaTb
TOYKY MO €€ KoopauHate. BeipaxkaTs ogHU
€AVHULBI U3MEPEHUS MAacChl 4Yepe3 JpYyrue.
BremonuaTe mepebop BceX  BO3MOXKHBIX
BapHaHTOB sl Tepecuéra OOBEKTOB WIIH
KOMOWHAIWK,  BBIIENATH  KOMOWHAIWHY,
OTBEUAIOUINE 3aJJaHHBIM ycIOBHsSM. Pemars
TEKCTOBBIE  3aMaud  apUPMETHUYECKUMHU
crocobaMu. AHaIM3UPOBATH U OCMBICIHBATH
TEKCT 3a/1a4H, nepeopMynupoBaTh
YCIIOBHE, W3BJIEKATh HEO0XOIUMYIO
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Kou-Bo yacos

Paszpnen Ha
(oBImee KOIHECTBO KonmnyecTBo | KOHTpOJIbHBIE, XapaKkTepHCTHKA OCHOBHBIX BU0B
4acon) 4acoB J1a00paTopHbIe, JAesITeJIbHOCTH 00y4aoIHuXCsl
NpaKkTHYecKHe
padoThI
nH(OPMAIINIO, MOAETHPOBATh YCIOBHE C
IIOMOIIBIO  CXEM, PHUCYHKOB, pPeajbHBIX
NPEAMETOB; CTPOUTH JIOTHUYECKYIO LIEMOYKY
pacCyKJI€HUH;  KPUTHUYECKH  OLICHUBATh
MOJTyYECHHBIN OTBET, OCYLIECTBIATh
CaMOKOHTPOIJIb, poBepsis  OTBET  HA
COOTBETCTBHE YCIIOBHIO. 3aIMCHIBATh YHCIA
¢ momompblo puMckux udp. Hccrmemosatsb
MPOCTEUILINE YHUCJIOBBIE 3aKOHOMEPHOCTH,
IPOBOJUTH YHUCIIOBBIE DKCIIEPUMEHTHI
Caoxenue u 21 2 BBIMOIHATH CIIOKCHUE U BEIYUTAHHUE

BbIYHTAHHE
HATYPaJIbHBIX YHCEJ
6.Cnoxenue
HATypaJbHBIX YUCENT U
€ro CBOMCTBa
7. Berautanme
Konmponvnas paboma
No2
8.YucioBkle 1
OyKBEHHbBIE
BBIPAYKEHUS
9.bykBeHHas 3anuch
CBOMCTB CI0XKEHUS U
BBIYUTAHMUS
10.YpaBHeHune
Koumponvnasa paboma
No3

HaTypaJbHbIX YKcell. BepHO ncnonap30BaTh B
pe4Yu TEPMUHBL: CyMMa, CJIaraeMoe,
Pa3HOCTh, YMEHBIIAEMOE, BEIUUTAEMOE,
YHUCJIOBOE BBIPAKEHUE, 3HAUCHUE YHUCIOBOrO
BEIPaXXEHUS, ypaBHEHUE, KOPCHb YPaBHEHUS,
MEPUMETP MHOTOYTOJIbHUKA. Y CTAHABIMBATh
B3aUMOCBSI3H MEKYy KOMIIOHEHTaMU U
pe3yaBTaTOM IIPU CIOKCHUH U BHIYUTAHUH,
HCIOJI30BATh UX JJIS HAXO0XKJCHUS
HEHW3BECTHBIX KOMIIOHCHTOB JICHCTBUH C
YUCIIOBBIMU M OYKBEHHBIMHU BHIPKEHUSMH.
DopMyIIHUPOBATH IEPEMECTUTENLHOE U
CcoueTaTeaILHOE CBOMCTBA CI0KECHUS
HaTypaJIbHbIX YUCEJ, CBOMCTBA HYJIS IIPU
cnoxxeHuu. PopMyIMpoBaTh CBOMCTBA
BBEIYHTAHMS HATYPAIBHBIX YUCEI.
3anmnceIBaTE CBOMCTBA CIIOKCHUS B
BBEIYHTAHUS HATYPATBHBIX YUCE C TOMOIILIO
OyKB, MPeOOPa30BLIBATh HA KX OCHOBE
YHUCJIOBBIE BBIPAXKEHUS U UCIOJIb30BATh UX
JUISL pallMOHANM3aUU TUCBMEHHBIX U
YCTHBIX BbIUHCIEHUN. ['paMmaTiaecKu
BEpPHO YHTATh YHCIOBEIE U OYKBEHHBIE
BBIPAXKCHHUSI, COACPKAIINE NEHCTBUA
CJIOKEHMS U BRIYMTAHMS. 3alIUChIBATH
OYKBECHHBIC BBIPAYKEHUS, COCTABIISATh
OYKBEHHBIE BBIPKEHHUS 110 YCIIOBUSAM 3a/1a4.
BrraucisaTs arcnoBoe 3Ha9eHHE OYKBEHHOTO
BBIP)KCHISI TP 33JTAHHBIX 3HAYCHUAX OYKB.
Brruucnsats nepuMeTpsl MHOIOYTOJILHUKOB.
CocTaBnsiTh IPOCTEUIITNE YPaBHEHUS 1O
yCJIOBUAM 33ja4. Pemate npocreiiime
yYpaBHEHUS HA OCHOBE 3aBUCUMOCTEN MEXIY
KOMITOHEHTaMU apU(PMETHIECKUX JCHCTBUN.
AHaTU3UPOBATH U OCMBICIIHBATH TEKCT
3a/1a49u, epeopMyIupoBaTh YCIOBHE,
M3BIIEKATh HEOOXOAUMYIO HH(POPMAIIHIO,
MOJIEJIMPOBATH YCIOBHUE C MTIOMOIIBIO CXEM,
PHCYHKOB, p€aTbHBIX ITPEIMETOB; CTPOUTH
JIOTUYECKYIO LEMOUKY PacCy ACHUIM;
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Kou-Bo yacos

Paszpnen Ha
(oBImee KOIHECTBO KonmnyecTBo | KOHTpOJIbHBIE, XapaKkTepHCTHKA OCHOBHBIX BU0B
4acon) 4acoB J1a00paTopHbIe, JAesITeJIbHOCTH 00y4aoIHuXCsl
NpaKkTHYecKHe
padoThI
KPUTUYECKH OLICHUBATh IIOJyYECHHBII OTBET,
OCYLIECTBJISATh CAMOKOHTPOIb, IPOBEPSIA
OTBET HA COOTBETCTBUE YCIIOBUIO.
BrimonmaaTs mepedop BceX BO3ZMOKHBIX
BapUAHTOB JIJIs TIepecuéTa 00bEKTOB WIIH
KOMOUWHAINHN, BBIJCISATH KOMOUHAIIMH,
OTBEYAIOIIUE 3aJaHHBIM YCIOBUAM.
HccnenoBaTh mpocTeiime 4YucioBbie
3aKOHOMEPHOCTH, IIPOBOJUTH YUCIIOBbIE
OKCIIEPUMEHTEI
YMHOKEeHHE U 27 2 BBIMONHAT, ~ yMHOKEHHE W JICJICHHE

JIeJIeHne
HATYypaJbHBIXUHCE]
11.YMHOXeHHuE
HATypaJbHBIX YUCENT U
€ro CBOMCTBa
12.lenenue
13.Jlenenue c
OCTaTKOM
Konmponvnas paboma
No4

14.Yupoienue
BBIPAKECHUI
15.I1opsinok
BEINIOJIHEHUS IEUCTBUN
16.CteneHs uncia.
KBanpar u ky6 uucna
Koumponvnas paboma
No5

HaTypaJbHBIX YHCEN, NIEJICHHE C OCTATKOM,

BBIYMCIIATh 3HA4Y€HUs cTeneHel. BephHo
HCIIONIE30BaTh B peun TEPMHHBI:
MIPOM3BEICHHE, MHOKHUTEIb, Y4acTHOE,

JIeINMOE, JICNINTE/b, CTCIICHb, OCHOBAaHHE U
MOKa3aTeNb CTEMeHHU, KBagpaT U KyO ducia.
YcTaHaBianBaTh B3aHMMOCBSI3H MEXITy
KOMIIOHEHTaMH U Pe3yJIbTaTOM  IIpH
YMHO)KGHI/II/I n JACJICHHUH, HCIIOJIB30BaTh HX
IS HaXO0XKJIEHHUS HEU3BECTHBIX
KOMITOHEHTOB JCHCTBHM C YHMCIOBBIMM H
OYKBEHHBIMH BBIPAKEHHUAMH.
DopMyITHpPOBATH MIepeMeCTUTENHHOE,
COYETATEIHLHOE H pactpeaenuTensHOe
CBOﬁCTBa YMHO)KGHI/ISI HaTypaJIBHLIX YHUCCII,
CBOﬁCTBa HYJSI 1 CANHUNIIBI HpI/IYMHO)KeHI/II/I

u geneHud. DopMynMpoBaTh  CBOWCTBA
JIEJIEHNs] HATYpaJbHBIX YHCEN. 3alHChIBaTh
CBOICTBa YMHOXEHHS u JIeJIeHns

HaTypaJbHbIX YHUCCII C IOMOLIBIO 6yKB,
peoOpa3oBbIBaTh HA UX OCHOBE YHCIIOBBIE
U OyKBEHHbIE BBIPKEHUS u
HCIIOJIb30BaTh UX Ul pallMOHAIU3al|U
NUCbMEHHBIX M YCTHBIX BBIYUCIICHUH,
JUISt YIPOILECHUS OYKBEHHBIX
BBIpOKEHUM. ['paMMaruuecku  BEpHO
YUTaThb  4YUCIOBblE U OyKBEHHBIE
BBIDAKEHUS, COJEp)Kallue JAEHCTBUS
YMHOXEHHUSI, IeJIeHUs] U cTeneHu. Yurarob
U 3alUChIBaTh OYKBEHHBIE BBIPAKCHHUS,
COCTaBJIATh OYKBEHHBIE BBIPAKEHHS I10
yCIOBUSAM 3a7ad. BBIUUCIATH YHCIIOBOE
3HaYeHHe OYKBEHHOI'O BBIPAKEHUS MpHU
3a/laHHBIX 3HaueHUsX OykB. CocTaBiAThH
ypaBHEHUs MO YCIOBUSM 3ajad. PemaTh
MIPOCTEUIINE YpPAaBHEHHS Ha OCHOBE
3aBUCHUMOCTEN MEXAY KOMIIOHEHTaMH
apruMeTUIECKIX JIEUCTBUM.
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Paszpnen
(o0u1ee KOJINYECTBO
4acoB)

KouuuecTBo
4acoB

KoJu-Bo yacos
Ha
KOHTPO./IbHbIE,
J1a00paTopHbIe,
NpaKkTHYecKHe
padoThI

XapaKkTepuCTHKA OCHOBHBIX BHI0B
JIeATeJIbHOCTH 00YYaIOLIUXCS

AHanu3upoBaTh U OCMBICIMBATH TEKCT
3a1a4u, MepeGopMyIupoBaTh YCIOBHE,
W3BJICKATh HEOOXOAUMYIO MH(OpMAIHIO,
MOJICIUPOBaTh YCIOBHE C IOMOIIBIO
CXEM, PUCYHKOB, PEAIbHBIX MPEIMETOB;
CTPOUTH JIOTUYECKYIO LENOYKY
pacCyXIEHHI; KPUTHYECKH OLICHUBATh
MOJlyYEHHBIH  OTBET,  OCYUIECTBJIATH
CaMOKOHTPOJIb, TMPOBEpsii OTBET Ha
COOTBETCTBHE  YCIIOBUIO. BBIMONHATH
nepedbop BCEX BO3MOXKHBIX BapHaHTOB
TUTST nepecuyéra 00BEKTOB WIH
KOMOWHAIIMM, BBIJCIATh KOMOHHAIUH,
OTBEUAIOLINE  33aJaHHBIM  YCIIOBHUSM.
HccnenoBate MpoCTEWIIME YHUCIOBBIE
3aKOHOMEPHOCTH, MPOBOAUTH YHCIIOBBIC
IKCIIEPUMEHTHI

IInomanu u 00nLeMBI.
17. ®opmyisl
18.Ilmomans.
DopmyJIbl TIOIIAAN
MPSIMOYTOJIbHUKA
19.E qiuuanIs

M3MEPEHHUs TIIoNIa1en

20.ITpsimoyTonbHbIN

napajuiejaenunes
21.006emE1. O0BEM

MPSIMOYTOJIBHOTO

napajuiesenumneaa

Koumponvnas paboma

No6

12

PacnosnaBaTh Ha uepTekax, PHCYHKax, B
OKpY)KaloIlleM  MHpE  T€OMETpHYECKHUEe
(urypsl, umeromue GpopMy IpIMOYTOIHHOTO
napaienenumnena. [IpuBomuTh TpUMEpHI

AHAJIOTOB Kyo0a, HPSIMOYTOJIBHOTO
napajieiienunesa B OKPYKAaloLIeM MHpe.
Uzobpaxatb MPSIMOYTOJBHBIT
napajuieNienudne; ~ OT  pykH M C
UCIIOJIb30BaHUEM 4ePTEKHBIX

UHCTPYMEHTOB.  M300paxkaTh ero  Ha
kJjeryaroii Oymare. BepHo ucmons3oBath B
pedn TepMuHBL: (opMyIna, MIIoLaab, 00BEM,

paBHbIC ¢burypsl, NPSIMOYTOJBHBIN
napajuienenunen, kKy0, rpanu, pébpa u
BEPIIHHEI NPSIMOYTOJIEHOT'O
napasieNenune/a. MopenupoBatb

HECJIO)KHbIE  3aBHUCHMOCTH C  IIOMOIIBIO
¢dbopMyi;  BBINONHATH  BBIYMCICHHS IO
¢dopmynam. ['paMmaTHUeCKH BEpPHO YHMTATh
ucnone3yemele  popmynsl.  Beraucnarte
IJIOMIaAd KBaJpaToB, IMPSIMOYTOIBHUKOB H
TPEYroJbHUKOB (B MPOCTEHIINX CiIydasx),
UCHoNb3ysl (OPMYNbI IUIOMIATN KBajapara U
MIPSIMOYTOJIbHUKA. BbIpaxars OHM €MHHIIBI
W3MEpEeHHs]  IUIOIIaau  depe3  JIpyrHe.

Brruucaste 00BEMBI KyOa u
MPSMOYTOJILHOTO napaieNenuIe/na,
ucnone3yst  Gopmysiel  o0bEMa Kyba U
IPSIMOYTOJIEHOTO napasulesieuIe a.

BolpakaTh OIHU  €IWHUIBI  HU3MEPEHUS
00BéMa uepes npyrue.
MonenupoBarh U3y4aeMble T€OMETPHUECKUE
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Paszpnen
(o0u1ee KOJINYECTBO
4acoB)

KouuuecTBo
4acoB

KoJu-Bo yacos
Ha
KOHTPO./IbHbIE,
J1a00paTopHbIe,
NpaKkTHYecKHe
padoThI

XapaKkTepuCTHKA OCHOBHBIX BHI0B
JIeATeJIbHOCTH 00YYaIOLIUXCS

OOBEKTBI, MCIONB3Yys Oymary, IUIaCTHIIVH,
IIPOBOJIOKY U Jip. BHIMONHATE mepebop Bcex
BO3MOXXHBIX BapUaHTOB g  Iepecuéra
00BEKTOB MM KOMOMHALMH, BBIIEIATH
KOMOMWHAIIMK,  OTBEYAKINUE  3aJaHHBIM
YCIIOBUSIM. BoruncnsaTs (hakTopuabI.
Hcrnonp3oBaTh 3HaHHA O 3aBUCHMOCTSX
MEXIy BEITMYWHAMH CKOPOCTH, BPEMs, ITyTh
npu pelieHun TEKCTOBBIX 3aj1a4.
AHanm3WpoBaTh W  OCMBICIHBATH  TEKCT
3amauyn, TnepeopMyIHpOBaTE  YCIIOBHE,
U3BJICKAaTh HEOOXOMUMYI0  HH(OPMAIIHIO,
MOJICJIMPOBATh YCJIOBHE C TOMOIIBIO CXEM,
PUCYHKOB, pEaJbHBIX IPEIMETOB; CTPOUTH
JIOTHYECKYIO LIETIOYKY paccyXIeHuN;
KPUTHUYECKU OIICHUBATH IOJyUYCHHBIH OTBET,
OCYIIECTBISATh CAMOKOHTPOJIb, TIPOBEPSS
OTBET  Ha COOTBETCTBHE YCIIOBHIO.
BbINOSMHATE TPUKUAKY M OLCHKY B XO7E
BBIUYMCIICHUMN

I'nmaBa

2. ecsituunsbie apoou (79 1)

OO0bIKHOBEHHBIE
aApoou
22.OKpy>KHOCTb U
Kpyr

23.Jlomm.
OOBIKHOBEHHBIE IPOOH
24.CpaBHeHue apooeit
25.IlpaBunbHbIE U
HEeNpaBUIbHbIE JpOOU
Koumponvnas paboma
Ne7

26.Croxxenue u
BBIYUTAHUE APOOEH C
OJMHAKOBLIMU
3HAMEHaTEISIMU
27.Jlenenue u qpoou
28.CmMmertagHbIe YHCIIa
29.Cnoxenue u
BBIYHUTAHHE
CMEIIIAHHBIX YHCEIT
Konmponvnas paboma
No8

23

2

PacnoznaBaTh Ha yepTekax, pUCYHKaX, B
OKpY’KarollleM MUpPE TeOMETPUIECKUE
¢burypsl, uMeronme GopMy OKpy>KHOCTH,
kpyra. lIpuBoauts npumepsl aHAJIOrOB
OKPY>KHOCTH, KPyra B OKpY>KaloIIeM MHpeE.
HzobpakaTh OKPY>KHOCTb C
HCHOJIb30BaHUEM IIUPKYJIS, IIA0IOHA.
MogaenupoBath U3y4aeMble FT€OMETPUUECKUE
00BEKTBHI, UCTIOINB3YsI OyMary, IpOBOJIOKY U
Ip. BepHo ucnons30Batk B peun TEPMUHBL
OKPY>KHOCTb, KPYT, HX painyc 1 JUaMeTp,
Zyra OKpy>KHOCTH. MoienupoBaTh B
rpaduyeckoii, IpeAMETHON opMe MOHATUS
U CBOICTBA, CBSI3aHHBIE C TOHATHEM JI0JIH,
0OBIKHOBEHHOH ApoOu. BepHo ucnons3oBath
B pEYH TEPMHHBIL: J0JIs, OOBIKHOBEHHAS
IpoOb, YUCTTUTENh U 3HAMEHATENb JPOOH,
MpaBUIbHAS M HETPaBUIbHAS APOOH,
CMeIIaHHoe YHcIio. [ paMMaTHYECKH BEPHO
YUTATh 3alMCH IPOOEH U BRIpaXKEHNUH,

coJiep KaIux OOBIKHOBEHHBIE APOOH.
BEINONHATE cI0KEHUE U BBIYUTAaHHUE
OOBIKHOBEHHBIX JIPOOEH ¢ OAMHAKOBBIMHU
3HaMEHATEJISIMHU, TPE0OPa30BBIBAT
HENpaBUWIBHYIO APOOb B CMELIAHHOE YHCIIO U
CMEIIAaHHOE YHCJIO B HETIPABHIIBLHYIO JIPOOB.
Hcnonb30BaTh CBOWCTBO JIEJICHUS] CYMMBI Ha
YHCIIO 7151 pallMOHANN3aUH BEIYUCIICHUH.
Pemrate TeKCTOBEIE 3a1aUU
apu(METHIECKUMH CIIOCOOAMH.
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Paszpnen
(o0u1ee KOJINYECTBO
4acoB)

KouuuecTBo
4acoB

KoJu-Bo yacos
Ha
KOHTPO./IbHbIE,
J1a00paTopHbIe,
NpaKkTHYecKHe
padoThI

XapaKkTepuCTHKA OCHOBHBIX BHI0B
JIeATeJIbHOCTH 00YYaIOLIUXCS

AHaNMM3UPOBATh U OCMBICITUBATH TEKCT
3as1aun, epeopMyIMpoBaTh YCIOBUE,
U3BIIEKATh HEOOXOAUMYIO HH(OPMAIIHIO,
MOJIETTUPOBATH YCIIOBUE C TOMOIIBIO CXEM,
PHUCYHKOB, peajbHBIX MTPEIMETOB; CTPOUTH
JIOTHYECKYIO IIETIOYKY PacCyKICHHIA,
KPUTHYECKH OIICHNBAThH TIOJTYYCHHBIN OTBET,
OCYIIECTBIISTh CAMOKOHTPOJIb, TTPOBEPSIS
OTBET Ha COOTBETCTBUE YCIIOBHIO.
BrIOTHATS IPUKUAKY W OLIEHKY B XOJIE
BBIYUCIICHUI

JecaTn4HbIE APOOH.
Cio:xeHue u
BbIYHTAHHE
AeCATHYHBIX APOo0eii
30.lecaTuunas
3anmch JpOOHBIX
YHUCEI.
31.CpaBHenue
JECATUYHBIX OpoOei
32.Cnoxenue u
BBIYMTAHUE
JECATUYHBIX IpOoOei.
33.IIpubnmxeHHbIE
3HAYCHUS YHCEIT,
OKpPYTJIEHUE YHCE.
Koumponvnas paboma
Ne9

13

3anuchiBaTh W YMTATh JCCATHYHBIC APOOH.
[IpencraBisaTh OOBIKHOBEHHBIC IPOOH B BHIE
IECATHYHBIX W  JECATHYHLIE B  BHIE
OOBIKHOBEHHBIX. HaxoguTe  IeCATHYHBIE
NpUOMKEHUsI  OOBIKHOBEHHBIX  ApoOei.
CpaBHHUBATh U YIOPSIOYNBATH JICCATHYHBIC
JIpoOu. BBIMOIHATEL CIIOKEHHE, BBIYUTAHUE U
OKpYTJICHHE JECATUIHBIX JIPOOEH.
BhINOSMHAT TPUKHIKY W OICHKY B XOJE
BeIuncieHui. Vcrmonp30BaTh SKBHBaJICHTHBIC
MPEJCTaBICHUST JPOOHBIX YHCEN TMPH HX
CPaBHCHMH, TPU BBIYHCICHHUIX. BepHo
HCTONB30BaTh B PEYM TCPMHHBI: JIECSITUIHAS
Ipo0b,  paspsimbl  NIECATHYHOW  Jpoow,
pasiokeHue  AECATHYHOM  apodbu 1o
paspsiiaM, NpuOIMKEHHOE 3HAUYCHUE YUCIIA C
HEJOCTaTKOM (C W30BITKOM), OKpYTJICHHE
qpciia 110 3aJaHHOTO paspsija.
I'paMMaTHUecKd BEpPHO YWTaTh  3alUCH
BBIDQKCHHUI,  COACPNKAIIUX  JCCATUYHBIC
Jpoowu. Pemrats TEKCTOBEIE 3a7a4n
apuMETHIECKUMHU Croco0amH.
AHaAMU3UpOBaTh M OCMBICIIMBATh  TEKCT
3a1aud,  HepeopMysUpoBaTh  YCIOBHE,
U3BJICKAaTh  HEOOXOAMMYK  HMH(GOpPMAIHIO,
MOJICJIMPOBATh YCJIOBHUE C TOMOIIBIO CXEM,
PUCYHKOB, pEaJbHBIX IPEIMETOB; CTPOUTH
JIOTHYECKYIO LETIOYKY pacCy X IeHuH;
KPUTHYECKH OLICHUBATh IOJYYCHHBIN OTBET,
OCYIIECTBJIATh  CAMOKOHTPOIIb,  IPOBEPSs
OTBET Ha COOTBETCTBHUE YCIOBUIO

YMHoOXKEHUE U
aeJieHne JecITHYHBIX
Apooei

34 Y MHOXEHHE
JECATUYHBIX Ipo0eit
Ha HaTypaJbHBIE YHCTIa
35.Jlencuue
JECSTUYHBIX Jpobeit

26

BrBINONIHATE YMHOXKEHHUE U IEJIEHUE
JECSTHYHBIX JIpOOeii. BBIMONMHATE TPUKHUIKY
U OLICHKY B XOJ€

BeruncieHnid. [IpencTaBisTe OOBIKHOBEHHBIE
IpoOWB BHJE [ECATHYHBIX C ITOMOIIBIO
JeNIeHUsS YHUCIUTENd OOBIKHOBEHHOH Ipobu
Ha  e€  3HaMeHarelb. HcnonrszoBaTth
OKBUBAJICHTHBIC TIPEJICTABICHHUS JPOOHBIX
YyCeNl IPHU UX CPABHEHUU, IPU BBIYUCIICHUSIX.
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Kou-Bo yacos

Paznen Ha
(0BIItee KOMMUECTBO KosimyecTBO | KOHTpOJILHBIE, XapakTepucTuKa OCHOBHBIX BU/I0B
aacos) 4acoB J1a00paTopHbIe, JAesITeJIbHOCTH 00y4aoIHuXCsl
NpaKTHYeCKHe
padoThI
Ha HAaTypaJbHbIC YUCIa Pemate 3amaun Ha npobu (B TOM Hucie
KOHWIpO]ZbHaﬂ pa60ma 3agavyn us3 peanLHoﬁ HpaKTI/IKI/I),
Nol0 HCTOb30BaTh TIOHSATHS CpeaHero
36. Y MHOKEHHE apu(METUIECKOro, CpeiHeil CKOpoCcTH U Ap.
JIECATHYHBIX pobeit IpH pelieHuH 3anad. [IpuBOAMTH TpUMEPHI
KOHEYHBIX W  OECKOHEYHBIX  MHOKECTB.
37.Jlenenue Ha A
HJIN3UPOBaTb M  OCMBICIMBATh  TEKCT
JECATHHYIO APOGb 3aJadd,  HepeopMysupoBaTh  YCIIOBHE,
38.Cpenee W3BJICKaTh  HEOOXOOUMYI0  HH(OpMAIHMIO,
apudmernIecKoe MOJICTTMPOBATh YCJIOBHE C TOMOIIBIO CXEM,
Konmponvnas paboma PHUCYHKOB, pe€allbHBIX IIPEAMETOB; CTPOUTH
Nell JIOTUYECKYIO LETIOYKY paccyXIeHuil;
KPUTHYECKH OIICHUBATH IONYYCHHBIH OTBET,
OCYILLECTBIISITH ~ CAMOKOHTPOJb,  IPOBEPSS
OTBET Ha COOTBETCTBHE YCIIOBHIO.
BEIMONHAT TPUKUAKY M OICHKY B XOJIe
BbIYMCIICHUA. UNTaTh U 3alKCHIBATH 4YUCia B
JBOUYHOM CHCTEME CUHUCIICHUS
HNHCTpyMeHTHI 1JIA 17 2 HaxonuTe 3Ha4eHHs YMCIOBBIX BBIPAKEHUM C

BbIYMCJICHUN U
H3MepeHun i
39.MUKpOKaIBKYJISATOP
40.ITporieHThI
Konmponvnas paboma
Nej?2

41.Yron. [Ipsmoii n
pPa3BEPHYTHIN yroi.
YeprexHbIN
TPEYTrOJIbHUK.

42 .N3mepeHnue yrios.
Tpancnoprup.

43 Kpyrossie
JarpamMmbl
Konmponvnas paboma
Nel3

MIOMOIIIBIO MUKpOKAJIbKYJISATOpa o
anroput™My. OOBSICHATB, YTO TAaKOE MPOLCHT.
IIpencraBisate

OPOLEHTH B PO0SX U APOOH B MPOICHTAX.
OcymectBnaTe mouck wHpOpMammu (B
CMMN), coneprxaineii naHHbIE, BEIPAKEHHEIE B
MPOIEHTAaX, MHTEPIpPETUPOBaTh UX. PemaTth
3a/layy Ha MPOLEHTHI U JpoOH (B TOM YHCIe
3aJaud U3 peaJbHON NPaKTHKH, HCHONb3YS
pu HEOOXOIMMOCTH KQJIBKYJISITOD).
[IpoBoaMTh  HECIIOXKHBIE  HCCIIEOBAHHUA,
CBSI3aHHBIE CO CBOMCTBaMH JIPOOHBIX YHMCED,
ONUPAsCh HA YHCIIOBBIE AKCIEPUMEHTHI (B
TOM YHCJI€ C UCTIOIb30BAHUEM KaJIbKYIATOPA,
KOMIIbIOTEpa). BBINONHATE NPUKUAKY U
OLICHKY B X0JI¢ BBIYHCIICHUH.

PacrioznaBaTh Ha uepTexax, PUCYHKax, B
OKpPY’)KalollleM MHpe pa3Hble BHUABI YTJIOB.
[IpuBomuTs  TpHUMEpPH  AHAJOTOB  3THX
reoMeTpuuecknx Quryp B OKpyxaroniem
mupe. M3o0paxaTh yribBl OT pPyKH U C
HCIIOJIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB.
Uzo0paxkats yriel Ha KieT4yaToll Oymare.
MopnenupoBath pa3nuyHbIE BUIBl  YTIIOB.
BepHo ncnonb30BaTh B peun TEPMUHBIL: yTodl,
CTOPOHBI YIJla, BEpIIMHA yria, OUcceKTpuca

yria; HOpsAMOM  yroj, OCTpBIM, TYIOH,
Pa3BEPHYTHIM YIJIBL; YepTEKHBIN
TPEYTONbHUK, TpaHcnopTup. M3mepsaTts ¢

IIOMOIIBKD HMHCTPYMEHTOB U  CpPaBHUBATh
BeIMYWHBI yriaoB. CTPOWUTH YIIBI 3aJaHHOMN
BEJIMYUHBI C TOMOIIBIO TPAHCIIOPTUPA.
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Kou-Bo yacos

Paszpnen Ha
(ofimee KoIIIECTBO KosimyecTBO | KOHTpOJILHBIE, XapakTepucTuKa OCHOBHBIX BU/I0B
aacos) 4acoB J1a00paTopHbIe, JAesITeJIbHOCTH 00y4aoIHuXCsl
NpaKkTuiecKue
padoThI
3HaAKOMCTBO €O 8 1 Wzsnekatp wHpOpManuio w3 TabmuI U
CTATHCTHKOM, JMarpamMM, BBINOJIHATH  BBIYUCIICHUS  I10
KOMOHWHATOPUKOI TaOJIMYHBIM JITAHHBIM, CPABHHBATh BEJIMYUHBI,
3JeMeHTaMH TeOpUH HaXxOJIUTh HaWOOJNBIINE W HaWMEHBIIHE
BEPOATHOCTEH 3HaYeHUS ®W  Jp. BemomHATE  cOOp
1.ITIpumeps! perieHus nH(OpPMAIMU B HECIOXKHBIX  CIydYasX,
KOMOMHATOPHBIX 3a/a4: OpraHHM30BbIBaTh WHGOpPMAIIMIO B  BHIE
mepebop BapUaHTOB. TabMWI ®W JuarpaMM, B TOM YHCIE C
Cxema «1epeBo» MOMOIIbI0  KOMITBIOTEPHBIX  MPOrPaMM.
2.Pemenmne IIpuBonuth MIPUMEPHI HECJIOKHBIX
KOMOHMHATOPHBIX 3a/1a4 KJIacCU(pUKAIMN W3 pa3nuyHbIX objactel
3.Cnyyaiinsie, JKU3HH.
JIOCTOBEPHBIC U Pemate koMOMHATOPHBIC 321291
HEBO3MOXKHBIC COOBITHSI METOJIOM I1epeGopa BO3MOKHBIX
4 Ilpencrapnenue BAPUAHTOB.
JIAHHBIX B BHJIE TAOHII IIpUBOAUTE IPUMEPHI CAYYAMHBIX,
>lpencrasnenue JIOCTOBEPHBIX 1 HEBO3MOXKHBIX COOBITH.
JTAHHBIX B BUJE
nuarpaMm. Bugel
Juarpamm.
6.Konmponvras paboma
MNe 14
IToBTOpEHHUE. 9 1 CxJanpiBaTh, BBIYUTATh, YMHOXAaTbh, ICIUTh

Pemenue 3agau
1. HarypanbHsble
yucna. [lefictBus ¢
HaTypaJbHbIMU
YHUCJIaMHU.

2. YucnoBblie u
OyKBEHHBIE
BBIPAKEHMS.
Ynpoiienne
BBIPAKECHUI
VYpaBHeHue.
IIpoueHTsI

4. ®opMyIbl.

IImomans
MPSIMOYTOJIbHUKA
O6Bvem
MPSIMOYTOJIBHOTO
napajuienaenumnena

5. CnoxeHue u

BBIYMTaHUE
CMEIIaHHBIX YUCEeT
6. [leticTBust c
JECATUIHBIMHU
IpoOsIMU
10.ITocTpoenne yrios.
Tpancnoptup

w

HaTypaJbHBIC 4YHUCJIA. Pemate TeKCTOBEBIE

3a1a4uu
HaxonuTh 3Hau€HHs] YUCIIOBBIX BBIPAXKEHUM,
COJZIEpXKAILINX HECKOJIBKO JIEWCTBUMH.
Haxoaute 3HaueHus: OYKBEHHBIX BHIPAKEHUN
NPy 3aJaHHBIX 3HAYEHUsS [EPEMEHHBIX.
Haxoauts 3HaueHus: OyKBEHHBIX BBIpAKEHUN
Ipyd  33JaHHBIX 3HAYEHUS [EPEMEHHBIX.

Pemate 3amaun Ha cocrtaBieHHE OYKBEHHBIX
BBIPAJKEHU.

VYopoumate  OyKBEHHbIE  BBIP@KEHHUS €
MTOMOILBIO CBOMCTB CIIOKEHUS, BBIYUTAHUS U
YMHOXeHHS. Pemarp 3aaun Ha COCTaBIIeHHE
OYKBEHHBIX BBIPAKEHHH.

Pemate mpocreiiiine ypaBHEHUs Ha OCHOBE

3aBUCHMOCTEH MEXTY KOMITOHEHTaMH
apu(pMEeTUYECKUX JACHCTBUH.
OOBACHSATS, 4TO TaKoe MPOIIEHT.

[IpencraBisaTe npoueHTH B Apo0sx U Apodu B
MpoleHTax. Pemate TEKCTOBBIE 3a7adM Ha
MIPOLICHTBHI.

BrruncnaTs IO TN KBaJIpaToB,
MPSIMOYTOJIbBHUKOB M TPEYrOJbHUKOB (B
MIPOCTENIINX CITy4asK), UCTIONB3ysa (POpMyIbI
iomaaM  KBajgpaTta M IpSIMOYTOJbHUKA.

BolpaxkaTh OIHWM  EAWHUILI  W3MEPEHUS
IITOTIATN Yepe3 IPyTHeE.
Brranciars 00BeM MPSIMOYTOJILHOTO

24




Paszpnen
(o0u1ee KOJINYECTBO
4acoB)

KouuuecTBo
4acoB

KoJu-Bo yacos
Ha
KOHTPO./IbHbIE,
J1a00paTopHbIe,
NpaKkTHYecKHe
padoThI

XapaKkTepuCTHKA OCHOBHBIX BHI0B
JIeATeJIbHOCTH 00YYaIOLIUXCS

Konumponvnasa paboma
Nol4

nmapajuiefienumnena M Kybda ¢ ITOMOIIBIO
¢opmy. Haxomuth mmiomaab MOBEPXHOCTH
MPSIMOYTOJIFHOTO Tapauiesienunena u Kyoa.
BrINONHATE CIIOKEHHE CMEIIAHHBIX YUCEN U
BBIUMTAHUE CMEIIAHHBIX YHCEN, Y KOTOPBIX,
OpoOHas yacTh TEpBOTO MEHbIIE IpOoOHON
YacTH BTOPOTO WM OTCYTCTBYET BOBCE.
CxutagpiBaTh, BBIYUTATh, YMHOXKATh U JCITUTH
JecaTuuHble ApoOu. Pemate mnpumepsl B
HECKOJIBKO ACHCTBU, peliarb ypaBHEHUS C
JECATHIHBIMU APOOSMHU.

U3mepsATh W CTPOUTH YIJABl C TOMOUIBIO
TPaHCIIOPTHUPA. Pematp IpocTenIne
FeOMETPUYECKUE 3a]1a4H.

HToro

175
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IIpeamer «MaTeMaTHKA»,

KJacc 6

Kom-Bo yacos

Ha
Paznen KonmuecTBo | KOHTpOJbHBIE, | XapakTepUCTHKa OCHOBHBIX BUAOB
(oOrmIE€e KOTMYECTBO YACOB) JacoB TabopaTopHbIE, | AEATEITHHOCTH OOYJaOIUXCS
MPaKTHYECKUE
paboThI
IToBTOpPEHME Kypca Ski1acca 3HaTh MaTepuall, U3y4YeHHBIN B Kypce
(6 9) MAaTE€MAaTHKH 32 5 KJacc.

YMeTh MPUMEHSTH MOTydYeHHbIE 3HAHHS

Bxoanas koHTponbHas paboTta 6 1 Ha MpaKTHUKeE.

YMeTh JOTHYECKH MBICIHTD,
OTCTaUBATh CBOIO TOUKY 3PEHUS U
BBICIYIIIMBATH MHEHHE JAPYTHX,
paboTaTh B KOMaHJIe.

1. letuMOCTb HATYPAJIbHBIX YHCE]

JleTMMOCTh HATYPAJIbHBIX
ynces(20 4)

Jenurenu u KpaTHble, 1.1
[Ipu3Haku AEIMMOCTH Ha
10,5a 5, Ha 2, 1.2
[TpusHaku aenumocTy Ha 3,
Ha 9, .3

[IpocThie U cocTaBHBIC
yucia, n.4

Pa3noxenue Ha mpocTeie
MHOKHATEIIH, 11.5
HauGonsmmii oOmuii
Ienutens. BzanMHO
MpOoCThIE Yncia, 1.7
Haumenbiee obmiee
KpaTtHoe, 11.7
KonTponbnas padora Ne 1
AHanu3 KOHTPOJILHOM
paboTHL.

20

HM3BiexkaThs HEOOXOTUMYIO UH-
dhopmarnuro,

CTPOUTH JIOTUYECKYIO LIETIOUKY
pacCy)IEeHHI; KPUTUYECKH
OLEHHBATh TIOJyUYCHHBIN OTBET,
OCYIIECTBJISATH CAMOKOHTPOJIb,
MIPOBEPSISt OTBET HA COOTBETCTBUE
YCIIOBHIO

@opMyJIMPOBATH ONPEICICHUS
MOHATHIL: AEIUTENb, KPATHOE,
POCTOE YHCIIO, COCTABHOE YUCTIO,
0o0IIHi TeNUTEND, HAaNOOJIBIITHI
oOIIMi1 IeUTeNh, B3AUMHO MIPOCTHIE
4yucia, 001ee KpaTHoe,
HauMeHbIlee o0I1ee KpaTHOE U
MPU3HAKY JCIIUMOCTH Ha 2, Ha 3, Ha
5,129, Ha 10.

I[OKaSLIBaTL " onpoBeprartb C
MOMOIIBIO0 KOHTPIIPHUMEPOB
YTBEPXKICHHSI O JICTUMOCTH YHCETI.
Knaccudunuposars HaTypanbHbIE
guclia (4eTHBIC U HEUYETHBIC, T10
OCTaTKaM OT JICJICHUs Ha 3 | T. I1.).
OnuceIBaTh MpaBUIIa HAX 0K ICHUS
HaMOOJIBIIEro OOIIEro ACIUTEIs
(HOJ), Hanmensb11ero oo1ero
kpatHoro (HOK) Heckonmbkux
qHCell, pa3JI0KEHUS HATYypPaIbHOTO
Yyclia Ha MPOCThIE MHOKHUTEIH.

2. Cj103KeHe U BLIYUTAHU

e 1po0eii ¢ pa3HbIMHU 3HAMEHATEJISIMH

CiokeHue ¥ BLIYUTAHUE
Apooeii ¢ pa3HbIMM
3HameHareassmMu (18 u)

OCHOBHOE CBOMCTBO

18

2

MonennpoBaTh B rpaguuecKoi,
IIpeIMETHOM popMe MOHATHS U
CBOWCTBA, CBS3aHHBIC C MIOHATHEM
OOBIKHOBEHHOM JIpO0OH.
DopMyIIMpOBaTh, 3aIMUCHIBATH C
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JpoOu,It.8

Coxkparienue apobei, .9
[IpuBenenue nqpobdeit k
00111eMy 3HaMEHATEIIIO,
.10

CpaBHeHue, ClI0KEHUE U
BbIUKMTaHUE JIpo0eii ¢
pa3HBIMH 3HAMCHATEIISIMH,
m.11

Konrponbnas padora Ne 2
AHann3 KOHTPOJbHOM
paboTHI.

CrnosxeHue U BBIYUTaHHUE
CMCIIAHHBIX YMCelI, I1.12
KoHntposbnas padora Ne 3
AHaIu3 KOHTPOJIbHOM
paboTHI.

TTOMOIIIbI0 OYKB OCHOBHOE CBOHCTBO
OOBIKHOBEHHOH J1poOH, TpaBuIIa
IEWCTBUI ¢ OOBIKHOBEHHBIMHU
IpoOsIMHU.

[IpeobpazoBbIBaTh OOBIKHOBEHHBIE
npolOu, CpaBHUBATH U
YIOPSA0YUBATH UX. BBIMONTHATD
BBIYHCIICHUS ¢ OOBIKHOBEHHBIMH
TPOOSMH.

CTpouTh JTOrMYECKYIO LIEIOYKY
paccyXIeHUIT; KPUTUUECKH
OIICHUBATH MOJIYYCHHBIH OTBET,
OCYILIECTBIISITH CAMOKOHTPOIb,
MPOBEPSisi OTBET HA COOTBETCTBHE
YCIIOBHIO.

[IpoBOANTH HECIIOKHBIE
UCCIIEJIOBAHMUSI, CBA3aHHBIE CO
CBOMCTBaMH JPOOHBIX YHCEIL,
OIHUPAsICh HA YUCIIOBBIC
9KCIIEPUMEHTHI (B TOM UYHUCJIE C
UCIIOJIb30BAaHUEM KAIBKYJIISATOPA,
KOMITBIOTEPA)

3. YMHOKeHHNE U

JejieHne 00bIKHOBEHHBIX po0ei

YMHO:KeHHe U JeJIeHHe
00bLIKHOBEHHBIX Apo0eii
(25 9)

YMmHOXeHue apobeit, .13
Haxoxnenne npodu ot
yycia, n.14

IIpumeHeHne
pacnpenenauTeNbHOro
CBOIICTBa yMHOXeHUs, .15
Konrtponbnas padora Ne 4
AHann3 KOHTPOJIbHOM
paboTHI.

B3aumHo oOpaTHbIe uncia,
n.16

Henenue, m.17
Konrponsnas pabora Ne 5
AHaI13 KOHTPOJIbHOM
paboTHI.

Haxosknenne unciia mo ero
npobwu, m.18

Jpobuble BeipaxkeHus, m.19
KonrponsHas padora Ne 6
AHaI13 KOHTPOJIbHOM
paboTHI.

25

3

DopMyaHpoBaTh ONpeAeICHUS
MOHSITUI: HECOKpaTUMas 1po0b,
oOuIuii 3HaMeHaTemnb ABYX Apo0eH,
B3aMHO OOpaTHbIE YKCIa.
[IpuMeHATH OCHOBHOE CBOKCTBO
JpOOU ISl COKpaIleHus TpoOei.
[IpuBoauTh APpoOU K HOBOMY
3HaMmeHareno. CpaBHUBATh
OOBIKHOBEHHBIE APOOU. BBIMONHATH
apudmeTHuecKue TeUCTBUS HAT
OOBIKHOBEHHBIMHU APOOSIMHU.
Haxoauts 1po0b OT 4Kcia 1 Yucio
0 32/IaHHOMY 3HAYEHUIO €TO
npobu. [TpeoOpa3oBbIBaTH
OOBIKHOBEHHBIE ApOOU B
necaTuuHble. HaxonuTs gecsTuaHoe
npuOIMKeHne 00BIKHOBEHHON
TpoOHu.

dopMyIHpoBaTh, 3aITUCHIBATH C
TTOMOIIIbIO OYKB TIpaBUIIa ICUCTBUI
C OOBIKHOBEHHBIMH JIPOOSMHU.
[IpeobpazoBrIBaTh OOBIKHOBEHHEIE
IpooH.

Hcnonp30BaTh SKBUBAJICHTHBIE
MIpEICTaBICHHSI IPOOHBIX YHCEI
MIPH X CPAaBHECHUU, TIPU
BBIUHCIICHHSIX.

AHaIM3UPOBATh U OCMBICIIUBATH
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TEKCT 3a/1a4H, epeopMyInpoOBaTh
yCJIOBHE, U3BJIEKATh HEOOXOTUMYIO
UH(POPMALIUIO, CTPOUTh
JIOTHYECKYIO LIEMIOUKY
PacCyXIECHUI; KPUTUYECKH
OLICHUBATH I10JIyYEHHBIN OTBET,
OCYILIECTBIIATH CAMOKOHTPOIIb,
IIPOBEpPSsl OTBET HA COOTBETCTBUE
YCIIOBUIO.

[IpoBOIUTH HECIIOKHBIE
MCCIIEJOBAHMSI, CBA3aHHBIE CO
CBOMCTBaMM JPOOHBIX YUCEIL,
ONMPAsCh HA YUCIIOBBIC
9KCIIEPUMEHTHI (B TOM UHUCIIE C
MCIIOJIb30BaHUEM KaJIbKYJIATOPA,
KOMITBIOTEPA)

4.OTHOUIEHUS U TTPOTIOP

18001

OTHoOICHNA 1
nponopuuu (18 4)

OtHouienus, n.20
[Tponopiuu, m.21

[Tpsmast m oOpaTHas
MPONOPIIMOHATBHOCTb, 11.22
KonTponbnas padora Ne 7
AHanu3 KOHTPOJbHOM
paboTHL.

Macmra0, m.23

JInHa OKpYKHOCTH H
JIomaas Kpyra, n.24
[Map, m.25

Konrtponbnas pabora Ne 8
AHanM3 KOHTPOJIHHOM
paboTHI.

18 2

DopMynHpoBaTh ONPENEICHUS
MOHSTUHN: OTHOIIEHUE, TIPOTIOPIIHS,
IIPOLICHTHOE OTHOILIEHUE JBYX
YuCell, TPSAMO MPONOPLIMOHATBHBIE
1 00paTHO MPONOPIUOHATBHBIC
BeUYUHBL. [[puMeHaTs OCHOBHOE
CBOMCTBO OTHOIIEHHS U OCHOBHOE
CBOMCTBO IIPOIOPLIUH.

[IpuBoANTH IPUMEPHI
HUCIIOJIb30BaHUS OTHOIIIEHUH Ha
IpaKTHUKE.

Pemate 3amaun Ha IPOLIEHTHI U
nIpobu (B TOM YHCIIE 3a]a41 U3
peanbHOM MPAaKTHUKU), UCTIONb3YS
IpU HEOOXOIMMOCTH KaIIbKYISATOD;
HCTIOJIB30BATh MOHATHS OTHOIICHUS
Y TIPOTIOPIIMM MPU PEIICHUH 3aa4.
AHanM3UPOBATh U OCMBICIIUBATH
TEKCT 3a7a4u, epeopmMynpoBaTh
yCIIOBUE, U3BJIEKATh HEOOXOAUMYIO
uH(bOpMAaIIHIO, MOJIETHUPOBAThH
YCJIOBHE C MMOMOIIBIO CXEM,
PUCYHKOB, peaJIbHBIX IPEIMETOB;
CTPOUTH JIOTHYECKYIO LIETOYKY
pacCyXJIeHU; KpUTHUECKU
OIICHUBATh MOJTYYECHHBIN OTBET,
OCYILECTBJIATh CAMOKOHTPOJIb,
MpOBEPsst OTBET HA COOTBETCTBUE
YCJIOBHIO.

[IpoBOINTH HECTTOXKHBIE
HUCCIEOBAHUS, CBSI3aHHBIE CO
CBOMCTBaMHU JIPOOHBIX YHCEN,
OMUPASICh HA YUCITIOBBIE

9KCIIEPUMEHTHI (B TOM UYHCJIE C
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WCTIOJIb30BaHUEM KAIIbKYJISATOPA,
KOMITBIOTEPA).

BBIUuCIATE ATMHY OKPYKHOCTH U
IJIOIIA/Ib KpyTa.

BrIpakaTh 0JTHH €JMHHUIIBI
M3MEpEHUs Yepe3 Apyrue.
Hcnonp30BaTh KOMIIBIOTEPHOE
MOJICTTUPOBAHUE U SKCTICPUMEHT JIJIS
U3YUYCHHSI CBOMCTB T€OMETPHUYECKUX
00BEKTOB.

2. 11

0JIOKMTEJIbHBIC H OTPULHATEIBbHBIC YUCIA

IToaoxuTeanLHBIE U

[IpuBoaUTH MpUMEpPHI

oTpULaTeJbHbIE YHCIa 10 1 WCTIOJIb30BAHUS TIOJIOKHUTEIbHBIX U
(10 ) OTPULATEIBbHBIX YU CEL.
DopMynMpOBATH OIIPEACIICHHE
KoopauHnats! Ha psMOi, KOOPJAMHATHOH MPsIMOH.
n.26 N306paxaTs TOUKaMu
[TpoTHBONOIOXKHBIE YUCTA, KOOPJAMHATHOM MPSIMOH MOJIOKU-
n.27 TEJIbHBIE U OTPUIIATEIbHBIE
Monynb yncna, n.28 paLMOHATIBLHBIE YUCIIA.
CpaBHeHue uucern, .28 XapakTepru30BaTh MHOKECTBO
W3meHeHue Benn4uH, 1.29 LEJIBIX YUCEJl, MHOXKECTBO
KonTponbnas padorta Ne 9 palOHaIbHBIX YUCEIL.
AHaJn3 KOHTPOJIbHON dopMyIupoBaTh U 3aIIUCHIBATH C
paboTHL. MIOMOIIBIO0 OYKB CBOWCTBA JICHCTBHIA
C pallMOHAJILHBIMU YUCIIAMH,
MPUMEHSTH JUIs peoOpa3oBaHus
YHCIIOBBIX BBIPAKEHHH.
CpaBHHBATH M YIIOPSIOYMBATH
palMOHATILHBIE YUCIIA, BHITIOIHSTh
BBIUUCIICHUS C PAIlMOHATBHBIMH
YHCIIaMHU.
6. CioxeHHe U BBIYMTAHUE MOJIOKUTEIbHBIX M OTPHIATEIbHBIX YK cel
CioxeHHe U BBIYMTAHUE N306pakaTh TOUKaMu
MOJI0KMTEJIbHBIX U 15 1 KOOPJIMHATHON MPSIMOM TOJIOKU-

OTpHHaTeJIbHLIX quceJa
(15 1)

CroxxeHue 9ucel ¢
MOMOIIIbIO0 KOOPJIMHATHOMN
npsmoi, m.31

CrnosxeHne OTpUIATeTbHBIX
qucen, 1.32

CI10’)KeHHE YHCeI C
pa3HBIMU 3HaKaMH, 11.33
Brruuranue, m.34
KonTponbnas padorta Ne 10
AHanu3 KOHTPOJILHOM

paboTHI

TEJIbHBIE U OTPULIATEIIbHBIE
paloOHaNbHBIE YHCIIA.
XapakTepru30BaTh MHOKECTBO
IEJIbIX YHUCEII, MHOXXECTBO
paLMOHAIBHBIX YHCEIL.
@opMynMpOBATH U 3aIIUCHIBATH C
MOMOIIBI0 OYKB CBOMCTBA ACUCTBUN
C paqMOHAJIbHBIMU YHCJIaMH,
MIPUMEHSTH JUIsl TpeoOpa3oBaHus

YU CJIOBBIX BBIpa)I(eHHfl.
CpaBHMBATh U yIOPSA0YMBATH
palOHAJIbHBIC YK CJia, BBIIIOJIHATH
BBIUMCIICHHS C PAllMOHAJIbHBIMU
YUCIIAMH.

7.

YMHOKeHHE U ACJTCHUE MOJOKUTECJIBbHBIX H OTPUHATEC/IbHBIX YHCEJ
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YMHoO:KEHME U 1eJIeHne
MOJIOKUTEIbHBIX B
OTPHULIATEJIBLHBIX Y CeJI
(12 v)

VYMHOXEHUE, 11.35
Henenue, m.36
PanmonansHbIC uncna, 1m.37
Konrponsnas padora Ne 11
AHann3 KOHTPOJIbHOM
paboTHI.

CBoiicTBa IEHUCTBUH C
palMoOHAIbHBIMU YUCIIaMHU,
m.38

12

XapakTepru30BaTh MHOKECTBO
LIETBIX YUCEJ, MHOKECTBO
palrOHANIbHBIX YHCEIL.
®opMyIHpPOBATH U 3aITUCHIBATH C
MOMOIIbIO OYKB CBOMCTBA ACHCTBUI
C pallMOHAJILHBIMU YUCJIAMH,
IPUMEHATD U1 IPeoOpa3oBaHUs
YHUCJIOBBIX BBIPAKECHUN.
CpaBHMBATh U yNIOPS0YNUBATH
palroHaNbHBIC YUCIIA, BHITOIHATh
BBIYMCIICHUS C pallMOHAIbHBIMU
YUCJIaMH.

Pemrenue ypaBue

HUH

Pemienue ypaBHeHu i
(174)

PackpeiTre ckobok, 11.39
Koaddumuent, n.40
[Togo0HBIE ClTaraemeie,
n.41
KonTponbhas padorta Ne 12
AHann3 KOHTPOJIbHOM
paboThL.
Pewenue ypaBuenuit, n.42
KonTponbnas padora Ne 13
AHanu3 KOHTPOJbHOM
paboTHL.

17

2

YuraTh 1 3aIIUCHIBATh OYKBEHHBIC
BBIPa)KEHUSI, COCTABIISTh OYKBEHHBIE
BBIPQ)KEHUS 110 YCIIOBHSIM 3a/1a4.
BbruuciiaTe uncinoBoe 3HaUeHUE
OYKBEHHOI'O BBIpAXEHMUSI IPU
3aJJaHHbIX 3HAUEHUSIX OYKB.
CocTaBnsTh ypaBHEHHUS 110
yciaoBUAM 3aay. Pemarte
IIPOCTEUIINE YPABHEHUS HA OCHOBE
3aBUCUMOCTEH MEXIy
KOMITOHEHTaMH apU(PMETHIECKUX
JNEUCTBUN.

9. Koopaunartsl Ha ni1ocKkocTH
Ctpouth Ha KOOPAUHATHOM
Koopaunartsl Ha
13 1 IUIOCKOCTH TOYKH U (PUTYpHI IO
miaockoctu (13 4)
3aJlaHHBIM KOOpJUHATaM;
[TepneniuKynspHbIe
OTIpeIeNIATh KOOPIUHATHI TOYEK.
npsimMble, 11.43
W3Bnekars nudopmanuio u3 Tadau
[TapannensHble IpsMBIE,
44 U lUarpamm,
y BBITIOJTHATH BBIYUCIICHUS TI0
KoopnuHaTHas II10CKOCTb,
.45 TaOJMYHBIM IaHHBIM, CPAaBHUBATh
. BEJIMYUHBI, HAXOAUTH HAHOOJIbIIINE
CronbuaTble TuarpaMMel,
.46 Y HaMEHbILINE 3HAYCHUS U JIp.
) BrimonasaTe coop uabopmaniu B
['paduxu, m.47 p uropvan
HECIIOKHBIX CITyYasiX,
KonTponbnas padorta Ne 14
. [IpencraBnsaTe nHOPMAIHIO B BUJIE
AHau3 KOHTPOJIHHON
AGOTLL TaOJIMIl U AMarpamMm, B TOM YHUCIIE C
P ) ITOMOIIBKO KOMITBFOTEPHBIX
POrpamM.
10.  DJeMeHTHI TeOPUH BEPOSITHOCTH

DJIeMeHTBI TeOpHH
BepPOATHOCTH (6 1)

IlepBO€ 3HaKOMCTBO €
MOHATHUEM BEPOATHOCTHU

6

0

HNmers npencrasinenue o
JIOCTOBEPHBIX COOBITHSX, O
HEBO3MOKHOM U CIIy4YallHOM
COOBITHH, O CTOIIPOLIEHTHOM 1
HYJIEBOM BEPOSTHOCTH, O
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ITepBo€ 3HAaKOMCTBO €
MO/ICUETOM BEPOSITHOCTH
BepositHOCTh 1
KOMOMHATOpHKA

PaBHOBEPOSTHOCTHBIX COOBITHSAX.
HNmers npeacrasineHue o
KOJIMYECTBEHHBIX XapaKTEPUCTUKAX,
TEOPUU BEPOSTHOCTH, (hopMyJie
BBIYKCIICHUS BEPOSTHOCTH, YHCIIE
BCEX UCXOJI0B, O YUCIIE
OJIaronpHUsATHBIX UCXO/IOB.

YMeTb nosicHUTH popmyiry
BBIYMCIICHUS BEPOSTHOCTH;
BBIJICJINTH U 3aIIMCATh IVIABHOE,
PUBECTU ITPUMEPDI

[IpuBOIUTE IPUMEPBI CITy4alHBIX
COOBITUI, JOCTOBEPHBIX U
HEBO3MOXXHBIX COOBITHIA.
BoimonusaTe nepebop Bcex
BO3MO>KHBIX BAPUAHTOB IS
nepecyeTa 00bEKTOB WK
KOMOMHAIUN, BBIIEIATh
KOMOWHAIINM, OTBECUAIOIIHEC
3a/IaHHBIM YCIIOBUSIM.

Pemrate koMOMHATOpHBIC 3a/1a4H
nepe6opoM BapuaHTOB, C
IPUMEHEHUEM IpaBUiIa
YMHOKEHHSL.

IloBTOpEeHUe U cucTeMaTH3aUA Y4eOHOI0 MaTepuasia
IloBTOpEHUE N 3HaTh MaTepual, U3y4eHHbIN B
cHCTeMaTH3auus 10 1 Kypce MaTeMaTHKH 3a 6 Ki1acc
y4eOHOIro MaTepuaa YMeThb IpUMEHSATH MOJTy4YEeHHbIE
(10 v) 3HaHUS Ha IPAKTUKE.
YMeTh JOrMUeCKU MBICIUTD,

KonTponbnas padorta Ne 15 OTCTaMBaTh CBOIO TOUKY 3PEHUS U
AHaiu3 KOHTPOJIbHON BBICITYIIIMBATh MHEHUE IPYTUX,
paboTHL. paboTaTh B KOMaH/IE.
Peseps 5
Hroro 175 16
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Ipenmer «aiaredpa», kJjacc 7

Koi-Bo yacoB

Paznen Ha
(obm1ee Kosm4ecTBO | KOHTpOJIBHBIE, | XapaKTepHCTHKA OCHOBHBIX BU/IOB /IeATeJbHOCTH
KOJINYeCTBO 4acoB JadopaTopHbIe o0yJarommxcst
4acoB) NpaKTHYecKue
padoThI
IToBTOpeHue 4 1 [ToBTOpenue kypca 6 kiacca. IloBropsitor neiicTBus
C IOJIOXKUTEIBbHBIMA M OTPULATEIIBHBIMY YHMCIIAMHU.
[IpeoOpa3oBpIBalOT OYKBEHHBIE BBIPAKEHUS IyTEM
pacKpbITUs CKOOOK U IPUBEAEHUS IOJ00HBIX
crnaraeMblx. Pemaror 3amadyd Ha IIPOLIEHTHI, Ha
IIPONOPLUIO.
Breipaxenus, 17 2 Beimonnate JJIEMEHTapHbIE 3HAKOBO-
TOK/JIECTBA, CHUMBOJIMYECKHE JIEHCTBUSA: MPUMEHATh OYKBBI IS
YpaBHEHUS. o0O3HAaYeHHWsT  YHWCEN, JUIS  3amucu  OOIIuX

YTBEPKACHUIA; COCTABIATh OYKBEHHBIE BBIPAXKCHUS
M0 YCJIOBUSIM, 3a/IaHHBIM CJIOBECHO, PUCYHKOM HWJIU
YepTexKoM;  MpeoOpa3oBbIBaTh  anredpandeckue
CyMMBI U TIPOU3BEACHHS (BBINOJHATH MPUBEICHUE
NOMOOHBIX  ClIaraeMbIX,  PacKpbITHE  CKOOOK,
YIPOILEHUE TIPOU3BEICHUIN).

Boruncnsate  unMcnoBoe  3HaueHUE ~ OYKBEHHOTO
BBIPDOKEHUS; HAXOAWTh OOJACTh  JIOMYCTHMBIX
3HAUYEHUI IEPEMEHHBIX B BBIPAKEHUH.
Pacnio3naBath nTuHEHHbBIE YpaBHEHUS.

Pemate nuHelible ypaBHEHUS.

Pemate  TekcTOBBIE  3amaud  anreOpanvdecKuM
crocobom: MEePEXOIUTh oT CJIOBECHOM
(hopMyTUPOBKHU YCIIOBUS 3a7aud K anreOpandyeckon
MOJIENIA TYTEM COCTaBIICHHMSI YpPaBHEHHUs; pelaTh
COCTABJICHHOE  ypaBHEHHWE;, HWHTEPIPETHPOBATH
pe3ynbTar.

N3Bnekary mHGOpMAINIO U3 TAOJUIl M JUATPAMM,
BBITMIOJHATh BBIYMCICHUS 10 TAOJIMYHBIM JaHHBIM.
Ompenenarb 1O JauWarpaMmaM HauOodbIIHNE U
HAaMMEHbIIINE JaHHbIE, CPAaBHUBATh BEJIMYHHBI.
[IpenacraBnsate wuHPOpMaNUIO B BUAE TaOJIHII,
CTONOYATHIX W KPYTOBBIX JUArpaMM, B TOM YHUCIE C
TTOMOIIIbIO KOMITBIOTEPHBIX MPOTPAMM.

[IpuBOaUTH, HpHUMEpPHI YUCIOBBIX JaHHBIX (ILI€HA,
pOCT, BpeMsl Ha IOPOTY U T. J.), HAXOJUTh CpPEIHEE
apudmeTnueckoe, pa3Max YMCIOBBIX HAOOPOB.
[IpuBoaUTH COJIepXKaTeIbHBIC TIPUMEPBI
WCIIONBb30BAHUSI CPEHMX [Jisi ONUCAHMS JaHHBIX
(ypoBeHb  BOABI B BOJOEME, CIOPTHUBHBIC
MOKAa3aTeNM, ONpe/eNieHne TPaHull KIMMAaTHUYEeCKUX
30H).
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DyHKIUH.

11

Beruucnsate  3HaueHus — QyHKIUH, — 3aJaHHBIX
dbopmynamu (mpu HEOOXOIUMOCTH UCHOIB30BATh
KaJbKYJIATOP); COCTABJSITh TaOJHMIBl 3HAUYCHUN
(GyHKIMHA.

Crpouts mo ToukaM rpadukud  QYHKIHH.
OnuceiBath CBOMCTBAa (YHKIIMM HA OCHOBE €€
rpadUyecKoro npeacTaBICHUs.

MonenupoBaTh peasibHbIC 3aBHUCHMOCTH
dbopmynamu u rpadukamu. Yurtath Tpaduku
pealbHBIX 3aBUCUMOCTEMN.

Hcnonb30Bath (QyHKIMOHAIBHYIO CHMBOJIMKY JUJIS
3amucu  Pa3HOOOpa3HBIX (AKTOB, CBSI3aHHBIX C
paccmarpuBaeMbIMH (DyHKIMSAMH, oOoramiasi OIbIT
BBINOJIHEHUSI 3HAKOBO-CHUMBOJIMYECKHX JCHCTBUM.
Ctpouth peueBble KOHCTPYKIIUU C HCIIOIb30BAaHHUEM
(O YHKITMOHATTLHOW TEPMHHOJIOTHH.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOTPaAMMBbI IS
MIOCTPOCHHUS rpadukoB GyHKIUH, VTS
UCCIICJIOBAHMS  TIOJIOKEHUST Ha  KOOPIMHATHOMN
IUIOCKOCTH TpaduKoB (QYHKLIUNA B 3aBUCUMOCTH OT
3HaYeHU’ K03 (PUIIMEHTOB, BXOIAMINX B (hopMyiTy.
PacrioznaBate  BUABI  W3y4aeMbIX  (DYHKIHH.
[Toka3piBaTh ~ CXEMaTHUYECKH  IIOJIOKCHHE  Ha
KOOPAMHATHOM MIIOCKOCTH TpaduKoB QyHKIIUH

CrenieHb ¢
HATypaJbHbI
M
MOKa3aTejieM

12

OnucelBaTh MHOKECTBO LIEIBIX YUCEN, MHOKECTBO
palMOHAIBHBIX YHCEJl, COOTHOLIEHUE MEXIY dTUMH
MHO’KECTBaMHU.

CpaBHUBaTh M YINOPSIOYMBATH PALMOHAIbHBIE
YHCIIA, BBINOJIHATH BBIYUCIICHUS C PallMOHAIbHBIMU
YUCJIAMH, BBIYHUCIATh 3HAYEHUS CTEIEHEN C LEIbIM
IIOKa3aTeIIEM.

@opMynHMpoOBaTh ONPEIEICHUE KBAIPaTHOTO KOPHS
u3 yucna. Mcnone3oBaTh rpaduk GyHKIUN

y = X2 Uil HaxoXJEHUs KBaJpPaTHBIX KOPHEW.
Bbruncnare TO4YHbIE W TPUOIMIKEHHBIE 3HAUYEHUS
KOpHEH, UCIIONIB3Ys opu  HEOoOXOAMMOCTHU
KaJIBKYJIATOP; TPOBOAUTH OLEHKY KBaJpPaTHBIX
KOpHEH.

@opMynMpoBaTh  ONPEACIICHHE KOPHS TPEThEH
CTEINEHH; HaXOJUTh 3HAYEHUs KyOWUYEeCKHX KOpHEH,
IpY HEOOXOAMMOCTH HUCIIOJIb3Ys KAJBKYISITOP.

Muorouien
Bl

15

®opMyJIHUpOBaTh, 3alUCHIBATh B CHMBOJIUYECKOMN
¢bopMe U 0OOCHOBBIBATH CBOWMCTBA CTENEHU C
HAaTypaJbHBIM IOKa3aTesieM; MPUMEHSATh CBOMCTBA
CTeMeHH I TpeoOpa3oBaHMsl BBIPAXKEHUH U
BBIYMCIICHH.

BBINOIHATE AEHCTBUSA ¢ MHOTOWIECHAMHU.
BpImoMHATE  pa3iokeHWE  MHOTOYIEHOB  Ha
MHOKHTEIH.

Pacno3naBaTth KBaJpaTHBIA TPEXWIECH, BBISICHATH
BO3MOXHOCTb  pAa3jOKEHUS HA  MHOXUTEIH,
MPEJCTABIISATh KBAApPaTHBIA TPEX4WJI€H B BHJE
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MPOMU3BEICHUS JIMHEHHBIX MHOXHUTEIICH.
[TpumensTh paznuyHbie GOPMBI CAMOKOHTPOJISL TIPU
BBITIOJITHEHUH MTPE0Opa30BaHUI.

Dopmyiibl
COKpALIEHHO
ro
YMHOKEHHUS

19

BrImonHaTh 1efcTBUA ¢ MHOTOYJICHAMH.

BriBomUTE (OpMYIBI COKPAIICHHOTO YMHOXKEHUS,
NPUMEHSATh MX B MPEOOpa30OBaHUAX BBIPAKCHHH U
BBIYHCIICHUSX.

BeinonHATE  pa3iokeHWE  MHOTOYWIEHOB — Ha
MHOKHUTEIIH.

Pacno3naBath KBaJpaTHBIA TPEXWICH, BBISICHATH
BO3MOXHOCTb  pAa3JOKEHUS  HA  MHOXUTEIH,
MPEACTaBIISITh KBaJpaTHBIA TpeXuieH B BUIC
MIPOU3BEIAECHHUS JIMHENHBIX MHOKHUTENEH.

[IpuMeHsaTh paznuuHbie GOPMBI CAMOKOHTPOJISI TIPH
BBITIOJIHEHUH ITPe0Opa3oBaHuit

CucreMnl
JIMHENHBIX
yYpaBHEHUU

17

Omnpenenstb, SBIAETCS JIM Mapa YHUCEN pelIeHUEeM
JAHHOTO YpaBHEHMUsSI C JIByMS II€PEMEHHBIMU;
IPUBOJUTH IPUMEPHI PELLICHUS YPABHEHUH C IBYMs
HEePEMEHHBIMU.

Pemate  3amaum,  anreOpandeckol  MoOAEIbIO
KOTOpBIX  SIBJISIETCS ~ ypaBHEHUE C  JBYMs
IEepPEMEHHBIMH; HAXOAUTh IIEJIble PEIICHUs IMyTeM
nepebdopa.

Pemate cuctembl JByX YypaBHEHUH ¢ JByMs
MIEPEMEHHBIMH, YKa3aHHbIE B COJEpKAaHUH.

Pemate  TekcToBble  3ajjaud  anreOpanyecKuM
CIIOCOOOM:

HEePeXOaAUTh OT CIOBECHON (POPMYIHUPOBKU YCIOBHS
3ajjayl K aireOpamdeckod  MoOJEIM  IyTeM
COCTaBJIEHUS  CUCTEMBI  YPaBHEHMI;  pellaTh
COCTaBJICHHYIO CUCTEMY YpaBHEHU; VH-
TEPIPETUPOBATH PE3YNbTAT.

Crpouts  rpaduku  ypaBHEHMH ¢  JBYMS
nepeMeHHbIMU. KOHCTpyMpoOBaTh OSKBUBAJICHTHBIE
pedeBble  BBICKA3bIBAHHUA C  HCIOJIb30BAHHUEM
areOpanyeckoro ¥ reOMeTpPUYECKOro sI3bIKOB.
Pemars u wuccrnenoBaTh ypaBHEHHMSI M CHCTEMBbI
ypaBHEHUN Ha OCHOBE (yHKIIMOHAIIBHO-
rpaduyecKux NnpeAcTaBIeHU ypaBHEHHUH

IToBTOpEeHune

10

3HaTh Marepuai, U3yYEHHBI B Kypce MaTeMaTUKHU
3a 7 Kjacc

YMeTb TNpUMEHATH TIOJyYCHHbIE 3HAHUS  Ha
IIPAKTHUKE.

VYMeThb JIOTMYECKH MBICJIMTh, OTCTauBaTh CBOIO
TOLIKy 3peHI/I$I nu BI)ICJ'IYH_II/IBaTI) MHCHUC leyrl/IX,
paboTaTh B KOMaH]JIE.

Hroro:

105

11
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IIpeamer «ajaredopa» , kJacc 8

Paznen
(o0mmee
KOJIHYECTBO
4ac0B)

KoanuectBo
4YacoB

KoJui-Bo yacos
Ha
KOHTPOJIbHbIE,
JadopaTopHbIe
NpaKTHYecKHe
padoThI

XapalcTepHCTmca OCHOBHBIX BU/J10B J1€ATECJIbHOCTH
ody4yarmuxcst

IToBTOpEHME

1

YMeTh NPUMEHSATH MOJIYYCHHBIE B 7 KIJIACCE 3HAHUS
Ha IIPaKTHUKE.

YMeTh JOrMY4ECKH MBICIUTh, OTCTauBaThb CBOKO
TOYKY 3p€HUs M BBICIYILIMBATh MHEHUE IPYIHX,
paboTaTh B KOMaHJE.

Panuvonanen
bIC IpoOH

29

dopmMyIMpoBaTh OCHOBHOE CBOMCTBO
anrebpanveckod ApoOM U MPUMEHSATH €ro Jyis
npeoOpa3oBanHus JpooOeil.

Bremonusate  geiictBUsS ¢ anreOpandecKuMu
npob6simu. IIpeacTaBnsaTh 1en0e BhIpaXKEHUE B BUJE
MHOTOYJIEHa, JpPOOHOE — B BHJAE OTHOILICHUS
MHOT'OYJICHOB; JI0Ka3bIBaTh TOXAECTBA.
@opMynHpOBaTh OINPEIAEICHUE CTEIEHU C LEIbIM
nokasareneM. @opMynupoBaTh, 3alUChIBaTh B
CUMBOJIMYECKON  QopMe U  WILIIOCTPUPOBATH
IpUMEepaMu  CBOMCTBA  CTENEHU C  IIEJIBIM
MOKa3aTeseM; MPUMEHITh CBOWMCTBA CTENEHW IS
npeoOpa30BaHMsl BRIPAXKECHUN U BEIYMCIICHUM.

KBanpatHbie
KOpHU

24

[TpuBoANTE mpUMEpPBl UPPALMOHATIBHBIX YHCE;
pacrno3HaBaTh palMOHAIbHBIE M HppallOHaIbHbIE
qucia; U300paxkaTh YKUCiIa TOUKaMU KOOPJIMHATHOM
IPSAMOM.

Haxonuts JECSITUYHBIC npuOIMKEeHUS
pallMoOHaJbHBIX U HpPpallMOHANbHBIX  YHCET;
CpPaBHUBaThb M YIOPSAJOYMBATH JIEHCTBUTENIbHbIC
qucia.

OnuceIBaTh MHOKECTBO JIEHCTBUTENBHBIX YUCEIL.
Hcnons3oBaTh B NMCBMEHHOM MaTE€MaTUYECKOU
peun oOo3HaueHHss M rpaduyeckue H300paKeHUs
YHCIOBBIX MHOXECTB, TEOPETUKO-MHOKECTBEHHYIO
CHUMBOJIUKY.

®opMyIHpoBaTh ONpPEEICHUE KBAIPATHOTO KOPHS
u3 yucna. Mcnonb3oBath rpaduk QyHKIMH y = X2
JUTSL HAXOXKJIEHUSI KBaJIpaTHBIX KOpHEW. Berancisath
TOYHBIE M TPUOJMKEHHBIE 3HAUYEHHUS KOpHEH,
UCIIONB3YSl TMpPU HEOOXOAUMOCTH  KallbKYIATOD;
IIPOBOAMTH OLIEHKY KBaJPaTHBIX KOPHEH.
Jloka3bIBaTh CBOMCTBa apupMeTHUIeCKux
KBAaJpaTHBIX  KOpHEH; MNPUMEHATh HX  JUIA
npeoOpa3oBaHus BRIPAKEHUH.

BbruncnsaTe 3HAa4eHMsI BBIPAKEHUM, COAECPKAIIUX
KBaJpaTHbIE KOPHHU; BBIpaXaTb IE€PEMEHHbIE W3
T€OMETPUUYECKUX U (PU3UIECKUX (POPMYIL.
HccnenoBath ypaBHEHUE BHJIA; HAXOIUTH TOUHBIE U
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npuOIMKEeHHbIE KOpHU 1ipu a> 0.

KBanpaTtubie
ypaBHEHUS

29

Pacnio3naBaTh JMHENHBIEC U KBaJIpaTHbIC YPaBHEHMUS,
LeJIble U IPOOHBIE ypaBHEHUS.

Pemars KBaJIpaTHbIE ypaBHEHHUS, a TaKxke
yYpaBHEHHsI, CBOSIIMECS K HHUM; pemaTh APOOHO-
palroHaIbHbIe ypaBHEHUSI.

HccnenoBaTh ~ KBafpaTHBIE  ypaBHEHUS 10
JTUCKPUMHUHAHTY U KO PHuImeHTam.

Pemate  TekcTOBBIE  3amaud  anreOpanyecKUM
crocoooM: MEPEXOIUTh oT CJIOBECHOM
(OpPMYIMPOBKY YCIIOBHUS 33JIa4H K alreOpandeckou
MOJIeJIM TYTeM COCTaBJICHUS YypaBHEHUS; pelIaTh
COCTaBJIIGHHOE  ypaBHEHHE;,  HMHTEPIPETUPOBATH
pe3ynbTar.

HepasencrBa

23

Haxoauts, aAHAJIU3MUPOBATh, COIOCTAaBIIATH
YHCIIOBBIE XapaKTepUCTUKU 00BEKTOB
OKPY’KaIOILIEr0 MUPA.

Hcnonb3oBarh pasHble bopmbl 3aMucu
NpUOIMKEHHBIX 3HAUYEHUW; JIeJaThb BBIBOJBI O
TOYHOCTH npUOIMKEHUS 1o 3anmcu
PUOIMKEHHOTO 3HAUYEHUS.

BBINOIHATE BBIYUCIIEHUS C PEAIbHBIMU JAHHBIMU.
BbINONHATP NPUKUAKY W OLIEHKY pE3yJbTaToB
BBIYMCIICHHI.

@opMyIUpPOBATH CBOMCTBA YMCIOBBIX HEPABEHCTB,
WUTIOCTPUPOBAaTh UX HAa KOOPAMHATHOM NPAMOH,
JIOKa3bIBaTh alre0panyecku; MPUMEHSATh CBOMCTBA
HEPABEHCTB TP PEIICHNUH 3a]1a4.

Pacnio3naBaTe nuHEHHBIE HepaBeHCTBA. Pemiarts
JUHEIHBIE HEPABEHCTBA, CHUCTEMBI JIMHEHHBIX
HEPaBEHCTB.

[TpuBOAUTH MpHUMEPHl KOHEUHBIX M OECKOHEUHBIX
MHOecTB. HaxouTe 00beIMHEHNE U IIepeceueHue
MHOXECTB.

[TpuBOIUTE MpHUMEPBI HECIIOKHBIX KJIaCCU(UKALIUHI.
Hcnonbp3oBarh TEOPETUKO-MHOKECTBEHHYIO
CUMBOJIUKY U f3BIK NIPU pEIICHUH 3a/ad B XOJe
W3YYEHHUs pa3IMyYHbIX Pa3/IeoB Kypca.
WnmoctpupoBaTh MaTeMaTHUECKHE TOHATUS U
YTBEPkKACHUS NIpuMepamH. Mcrons3oBaTh IpuMepbl
Y KOHTP IPUMEpPHI B apTyMEHTALIUH.
KoHcTpynpoBaTh MaTeMaTH4ECKHE NPEIIOKEHUS C
ITOMOIIBIO CBA30K €CIH ..., TO ..., B TOM U TOJIBKO
TOM CIIy4ae, JJIOTHYECKUX CBA30K U, UIIH.
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CreneHb ¢
HEIBIM
MOKa3aTejieM
. DJIEMEHTHI
CTaTUCTUKU

13

@opMyIHpOBaTh OINPEIECICHUE CTEIEHU C LEIbIM
nokazareineM. PopmylIHpOBaTh, 3alUCHIBATh B
CUMBOJIMYECKON  popmMe U  WUIIOCTPUPOBATH
MpUMEPAMU  CBOWCTBA  CTENEHH C  LEJIBbIM
[IOKa3aTeseM; MPUMEHSTh CBOWMCTBA CTENEHW IS
peoOpa3OBaHUs BEIPAKESHUN U BHIYHCICHUH.
W3Bnekaty uHPOpMaLMIO U3 TaOJUIl U JUarpamm,
BBITIOJIHSTh BBIUMCICHUS 1O TAOJIMYHBIM JaHHBIM.
Onpenendars 0O JauarpaMmMaM HaumOOJbIIME U
HAaWMEHBIINE TAHHBIE, CPABHUBATh BEJINYHHBI.
[IpencraBnsate uHGOpMAIMIO B BHAE TaOuI,
CTOJIOYATBIX M KPYTOBBIX JHarpamm, B TOM YHCIIE C
MTOMOILBI0 KOMITBIOTEPHBIX MPOIPAMM.

[IpuBouTH COZIEpIKATEIIbHBIE MIPUMEPHI
WCIIOJIb30BAaHUS CPEIHMUX JJIsi ONUCAHUS JaHHBIX
(ypoBeHb  BOABI B  BOJIOEME,  CIIOPTUBHBIC
MOKA3aTeNH, ONpPEIeTICHUE TPAHULl KIMMATUYECKUX
30H)

[ToBTOpEHuME.
Pemenue
3a1a4

16

3HaTh MaTepual, U3y4YeHHBIH B Kypce MaTeMaTHKH
3a 8 Ki1acc

YMeTh OpUMEHATHh TMOJY4YCHHbIE 3HAHHUS Ha
IIPaKTUKE.

VMeTh JIOTUYECKH MBICIUTh, OTCTauBaTh CBOIO
TO'—IKy 3peHI/I$[ nu BI)ICJIYHH/IBaTI) MHCHUC I[pyrI/IX,
paboTaTh B KOMaH/IE.

Hroro:

136

11
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IIpeamer «ajareopa» kJacc9

KonaunuectBo Koxa-Bo
4acoB 4acoB Ha
KOHTPOJILH
Pa3znen (o01mee KOJIMIECTBO ble, XapakTepucTHKA OCHOBHBIX BU/I0B
4acoB) JabopaTopH JAesiTeIbHOCTH 00y4aronXCs
ble,
NPaKTHYECK
He padoThl
IHoBTOpPEHue Kypca 8 3HaTh MaTepuall, U3y4CHHBIN B
KJjacca 4 1 Kypce anredpsl 3a 8 Kiacc.
YMeTb NpUMEHSTH MOTyYeHHbIE
CraproBasi KOHTpPOJIbHAsI 3HaHUS HA IPAKTUKE.
pabota YMeTb JTOru4ecKl MBICIHTb,
OTCTaMBaTh CBOIO TOUKY 3pEHUS U
BBICITYIIIMBATh MHEHUE JIPYTHUX,
paboTaTh B KOMaHJIE.
1. Ksaaparnunas Borancnares 3HaueHus QyHKIUH,
¢pyHKuus 28 2 3a/1laHHOM (PopMyIIOH, a TaKkxke
IBYMs TpeMs popMyIiamu.
@DyYHKIMHU U UX CBOMCTBA, OmnuceiBaTh CBOMCTBA QYHKLINH HA
§.1 OCHOBE MX I'pauIeCcKOro
KBanpaTHslit TpexuiieH, §.2 npezcTaBieHus. IHTeprpeTupoBaTh
Koumponvnas paboma Nel rpaduKu peanbHbIX 3aBUCUMOCTEH.
KBagpatuunas QyHKUus 1 [Toka3pIBaTh cCXeMaTUYECKH
ee rpaduk, §. 3 MIOJIO’KEHUE Ha KOOPIMHATHON
CrenenHas QyHKIHS. IUIOCKOCTH IpapuKoOB HyHKIUH
Kopens n-ii crenenu, §4 y=ax’, y=ax*+n, y=a(x-m)%. CTpouTs
Konumponvnasa paboma Ne2 rpaduk GyHKIUU y = ax*+ bx + ¢,
YMETh YKa3bIBaTh KOOPMHATHI
BEpLIMHBI TapaloJibl, €€ 0Ch
CUMMETpPHH, HAIIPaBJICHHE BETBEH
napabobl.
N306paxaTh cxeMaTH4eCcKH rpagux
Gynkuum y = x"c YETHBIM
HEYETHBIM N. TOHUMATh CMBICIT
3amuceit Buma Va, Va u .1, rae a
- HEKoTopoe uncno. Umets
MIPE/ICTaBICHUE O HAXOKICHUHI
KOpHEH N — I CTENEHU C IIOMOIIBIO
KaJIbKYJISATOPA.
2. YpaBHeHus U Pewrats ypaBHeHUS TpeThEN U
HepaBeHCTBA € 4eTBEPTOM CTENEHU C MOMOIIBIO
OJIHOH NepeMeHHO 20 1 Pa3IoKEeHUsI Ha MHOXKHUTEIH U

YpaBHEHUs C OTHOM
IepeMeHHOM, §5
HepasencrtBa ¢ ogHO#
nepeMeHHoH, §6
Koumponvnas paboma Ne3

BBEJICHUS BCIIOMOTaTeIbHBIX
IIEPEMEHHBIX, B YACTHOCTH pEIIaTh
OuKBaJpaTHbIe ypaBHEeHUs. Pemars
JIpoOHBIE pallMOHATbHbIE
yYpaBHEHUS, CBOJIA UX K LIEJIBIM
YPaBHEHUSIM C IOCJIEYIOLIEN
MPOBEPKOM KOpHA.  Pemarp
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HEpaBEHCTBAa BTOPOU CTENICHH,
UCTOJB3Ys TpapuuecKue
npencTaBieHus. Mcnons3oBaTh
METO]1 UHTEPBAJIOB JIJIsl PELICHMUS
HECJIOXKHBIX pallOHATbHbBIX
HEPABEHCTB.

3. YpaBHeHus U
HEepaBeHCTBA ¢

CrtpouTth rpadvKu ypaBHEHHH C
JBYMsI IEPEMEHHBIMU B

ABYMS IPOCTEHMIINX CIIydasiX, KOraa
nepeMeHHbIMU 23 rpaduKOM SBISIETCS psMasi,
napaboJa, rurepoosia, OKPYKHOCTb.
VYpaBHeHus ¢ 1Byms Hcnonb3oBars ux M
IIEPEMEHHBIMU U UX rpau4ecKoro peleHust CUCTEM
CUCTEMBI, §7 YPaBHEHUH CABYM IEPEMEHHBIMH.
Hepasencrtsa ¢ n1Byms Pemares cioco60M MoJCTaHOBKU
NEPEMEHHBIMU U UX CUCTEMBI JIByX YPaBHEHUH ¢ ABYMs
CUCTEMBI, §8 IIEPEMEHHBIMH, B KOTOPBIX OJTHO
Konmponvnas paboma Ned ypaBHEHUE NIEPBOM CTENEHH, a
JIpyroe — BTopoi crenenu. Pemare
TEKCTOBBIE 33]1a4l, UCIIOJIb3YS B
Ka4yecTBe alredpandyeckoi Moaesu
CUCTEMY YpaBHEHHI BTOPOM
CTEIICHU C ABYMs [IEPEMEHHBIMU;
pelIaTh COCTaBIEHHYIO CUCTEMY,
MHTEPIPETUPOBATH PE3YJIbTAT.

4. Apudmernyeckasi u [IpuMeHATH NHIEKCHBIE
reoMeTpuyecKas 0003HaYeHMS JUIs YIICHOB
Nporpeccuu 17 nocneaosareiabHocTu. [IpuBoauTh

IPUMEpBI 3a1aHUs
Apudmernueckas rociezoBareabHocTeR GopMyIioit N-
ITporpeccus, §9 IO WIEHA U PEKYPPEHTHON
['eomeTpuyeckas (dhopmyioil.
nporpeccus, §10 BeiBoguts hopmyiy N-ro uieHa
Koumponvnasa paboma Ne 5 apudmeTnyeckout
IIPOrPECCUMUT€OMETPUIECKON
MIPOrPECCUH, CYMMBI MIEPBBIX N
YJIEHOB apu(MeTHIecKoi u
reOMEeTPUUYECKOI MPOrpeccuy,
pelaTh 3aja4u ¢ UCIOIb30BaHUEM
aTuX Gopmyin. Jloka3piBaTh
XapaKTepUCTUUECKOE CBOMCTBO
apudMeTHIECKON U
T€OMETPUYECKON ITPOTrPECCUM.
Pemrate 3a1aun Ha Cl0XKHBIE
MIPOLIEHTBI, UCIIOJB3Ys IPU
HEOOXOUMOCTH KaJbKYJISTOP.
5.91eMeHTBI Brimonnate nepedop Beex
KOMOMHATOPUKH H BO3MOKHBIX BApUAHTOB IS
TeOPHUH BEPOSITHOCTH 17 nepecuéra 00beKTOB U KOMOWHAIIMH.

ONEeMEHTHI
Komb6unaropuku, §10

[IpumeHnaTH npaBuIIo
KOMOMHATOPHOT'O YMHOKECHHSI.
Pacno3uaBars 3amaun Ha
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HauvannHble cBeieHUs U3
Teopuu BeposiTHOCTEH, §10,
11

DneMeHTH KOMOMHATOPUKU
§12

Hauanbnbie cBeneHns us
TEOpUH BEpOsITHOCTEH, §13
Koumponvnas paboma Ne 6

BBIUHCIICHHE YHUCJIa IEPECTaHOBOK,
pa3MELIEHN, COUCTaHUH U
IPUMEHSATH COOTBETCTBYIOIINE
(hopmyIIBL.

Bprauciste 4acToTy CllydyaiiHOTO
coObiTHs. OIEeHUBATh BEPOSTHOCTh
CIIy4aifHOTO COOBITHS C TIOMOIIIbIO
YaCTOThI, YCTAHOBJIEHHOMN OTBITHBIM
nyTéM. Haxoautb BeposITHOCTh
CIIy4aifHOTO COOBITHSI Ha OCHOBE
KJIACCHUYECKOT'0 OIpe/ieTIeHUuE
BeposITHOCTH. [IpUBOIUTE IpUMEPHI
JIOCTOBEPHBIX U HEBO3MOKHBIX
COOBITHH.

6. IloBTOpeHue.

3HaTh MaTepuall, H3YyUYCHHBIH B
Kypce MaTeMaTHKH 3a 9 kiacc
YMeTb TPUMEHSTH IOJy4YEHHBIC

27 3HAHUS Ha IPAKTHKE.
Hmozcosast konmpoavHas
YMmerb JIOTUYECKH MBICJIUTb,
paboma
OTCTaMBaTh CBOIO TOUYKY 3PCHHUSA H
BBICIYIIIMBATh ~ MHEHUE  JPYTHUX,
paboTath B KOMaH/IE.
136

40




Ipeamer «reoMeTpusi», KJace 7

Pa3znen (o0mee
KOJIHYECTBO
4acoB)

KoanuectBo
4acoB

Kon-Bo yacoB Ha
KOHTPOJIbHbIE,
JabopaTopHbIe
NMpaKTHYecKue

padoThI

XapakTepucTHKA OCHOBHBIX BU0B
AeATeJbHOCTH 00yUYaloluXcs

Hauvanrsusie
F€OMETPUUYECKUE
CBeIECHUS

11

DopmyIupoBaTh oTpeeNeHus u
WUTIOCTPUPOBATH  TMOHATUS  OTpE3Ka,
Jy4a; yria, npsiMmoro, ocTporo, Tymnoro u
Pa3BEpPHYTOTO VYIJIOB; BEPTUKAIBHBIX U
CMEXHBIX YTJIOB; OMCCEKTPUCHI yTia.
®opMyIMpOBaTh OIIPENETICHUS
NEePIEeHIUKYISAPHBIX IPSIMBIX;
MEePHEHANKYIISIPa U HAKIIOHHOH K
MPSIMOM; CEPEIMHHOTO MEePIEeHAUKYISIpa
K OTPE3KY; pacro3HaBaTh U U300paxarhb
UX Ha 4YepTeKax M PUCYHKaX

TpeyronbHuKH

18

@opMyIMPOBATH ONIPEAEICHUS
IIPSIMOYTOJIBHOTO, OCTPOYT'OJIBHOTO,
TYIOYTOJIBHOTO, PABHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
BBICOTBI, MEIMaHbl, ONCCEKTPHUCHL;
pacrio3HaBaTh U H300paxaTh UX Ha
YepTeKax U pUCYHKAX.
DopMyIMpOBaTh ONPENEICHUE PABHBIX
TPEYroJIbHUKOB. POPMYIMpPOBATH U
JIOKa3bIBaTh TEOPEMBI O IIPU3HAKAX
PaBEHCTBA TPEYTOJIbHUKOB.

Pemate 3a1a4u Ha IOCTPOCHUE C
MTOMOILBIO TUPKYJIA U IUHEHKH.
Haxonuts ycnoBus CyleCTBOBAHUS
pelIeHus, BBINOJIHATD TIOCTPOEHUE
TOUYEK, HEOOXOJUMBIX ISl TOCTPOCHUS
nckoMou (urypsl. Jloka3pBaTh, 4TO
HOCTpOCHHas (Urypa yAOBIETBOPSET
YCIIOBUSIM 3aJjaui (ONpenensiTh YUCI0
peLIeHUH 3a1a4y IIPU KaKJI0M
BO3MO>XKHOM BbIOOpE JaHHBIX )

Pemate 3a1a4u Ha IOCTPOCHHUE,
JTIOKa3aTeNIbCTBO U BBIYMCIICHHUS.
BoiaenaTs B yclI0BUY 3a1a4 YCIIOBUE U
3aKiroueHue. MoenupoBars ycioBue
3a/1a4y C IIOMOIIBIO YepTexka WIN
PUCYHKA, IPOBOJAUTH JOTOJHUTEIbHBIE
IIOCTPOEHHUS B X0JI€ peuieHust. Onupasichb
Ha JJaHHBIE YCJIOBHS 3aJ1a4M, [IPOBOAUTH
HEO0XO/IUMBIE PACCYXKICHUS.
HNHTepnpeTupoBaTh MOITYYEHHBIN
pe3ynbTaT U COMOCTABIATH €ro ¢
YCIIOBHEM 337ja4H
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[TapannensHble
npsiMble

13

DopMyIMpOBaTh ONPENEICHUS
NapaJuIeIIbHBIX IPSMBIX; YTJIOB,
00pa30BaHHBIX [IPU NIEPECCUECHUH IBYX
[apaJUIEIbHBIX IPSAMBIX CEKYILIEH;
pacrio3HaBaTh U M300pa)xaTh UX Ha
4epTeKaxX U PUCYHKaX.

CooTHollIeHnE
MEXTY
CTOPOHAMH U
yrJIaMu
TpEYrojabHUKa

19

OOBACHATH U WILTIOCTPUPOBATD
HEPABEHCTBO TPEYTOJIbHUKA.
PopMyIHpOBATh U JOKA3bIBATh TEOPEMBI
0 CBOMCTBaxX M IPU3HAKAX
paBHOOEAPEHHOTO TPEYrOJIbHUKA,
COOTHOILEHUSAX MEXAY CTOPOHAMU U
YIJIaMU TPEYTOJIbHUKA, CyMME YIJIOB
TPEYroJbHUKA, BHEIIHEM YTJIE
TPEYroJIbHUKA,

HccenenoBats CBOMCTBA TPEYTOJIBHHUKA C
MIOMOILIbI0 KOMITBIOTEPHBIX MPOIPAMM.
Pemars 3amaun Ha moctpoeHue,
JI0Ka3aTeJIbCTBO U BHIYMCIICHHUS.
BbiaensaTe B yca0BUM 3a/1a4Ml YCIOBUE U
3aKiroueHue. MoienupoBarh ycioBUe
3a/1a4y C IIOMOIIBIO YepTeKa WIIN
PUCYHKA, IPOBOJUTH JOMOJHUTEIbHBIE
IIOCTPOEHHUS B X0/ie peuienust. Onupasichb
Ha JaHHBIE YCJIOBHS 3aJ]a4M, IPOBOAUTH
HEO0OXO0IUMBIE PACCYKIECHUS.
NutepnperupoBaTh 10Iy4YECHHBIN
pe3ynbTaT U COMOCTABIIATH €0 ¢
YCIIOBUEM 33Ja4u.

[ToBTOpEHME.
Pemenue 3agau

3HaTh MaTepual, U3y4YeHHBIH B Kypce
MaTeMaTHKH 3a 7 KJlacc.

Bnaznets 001uM npreMoMm perieHus
3aj1ad.

YMeTh NpUMEHAThH OJIyY€HHbIE 3HAHUS
HAa TPAKTHKE.

YMeTh JI0ruuecky MbICIUTh, OTCTauBaTh
CBOIO TOUKY 3PEHHUS U BBICIYIINBATh
MHEHUE JIPYruX, padoTaTh B KOMaHJE.

Hroro:

70
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IIpeamer «reomerpusi», KJjacc 8

Paznen
(o0mree
KOJIHY€eCTBO
4acoB)

KoanuectBo
9acoB

Kox-Bo yacos
HA
KOHTPOJIbHbIE,
JadopaTopHble
NpaKTUYecKHue
padoThI

XapaKTepncTnKa OCHOBHBIX BH/I0OB J1€SATCJIBbHOCTH
ody4yarmuxcst

IToBTOpeHue

[ToBTOpenue kypca 7 knacca. [ToBTopsitor
OCHOBHBIE MMOHSTHUS: TOUKH, PSMbIE, OTPE3KH, JTyY,
yroJi, AJIMHA OTPE3Ka, IpajycHas Mepa yria,
CME)XHbIE U BEpTUKaJIbHbIE YIJIbI,
NEPNCHAUKYIIAPHBIC IPAMBIC, ITApaJIJICJIbHBIC
MPsIMBL, BHUJBI TPEYTOJbHUKOB, TIPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, COOTHOLIEHUS MEXIY
CTOPOHAMH U YTJIaMU TPEYTOJIbHUKOB. Pemator
reoMeTpUYECKUE 3a]Ja4ul Ha IOCTPOEHUE,
JTIOKA3aTeNbCTBO, HAX0XK/ICHUE BEJIMYMH.

Yetsipexyro
JIHUKH

14

@opMynMpoOBaTh ONPEIEICHHS Mapajuieorpamma,
OpsMOYTOJIbHUKA, KBajpara, pom0Oa, Tpareuuw,
paBHOOEIPEHHOW W MPSIMOYTOJBHON Tpameuwuu,
CpelHEH JIMHMM Tpaleluu; paclo3HaBaTb U
n300paxkaTh UX Ha YepTekKax U PUCYHKaX.
®opmynupoBaTh U JIOKa3blBaTb  TEOPEMBl O
CBOMCTBAX M  IPU3HAKax Iapajuiesorpamma,
OpSMOYTOJIbHUKA, KBaapaTa, poM0a, TparenuH.
HcenenoBate  CBOWMCTBA  YETBIPEXYTOJIBHUKOB €
MIOMOUIbI0 KOMIIBIOTEPHBIX TPOTPAMM.

Pemarp 3amaun Ha MOCTPOCHME, NOKA3aTEIbCTBO U
BBIUKCIICHU. MoOAEnupoBaTh YCIOBHE 3alaud C
MOMOUIbI0 YepTeXka WIM pPHUCYHKA, MPOBOIUTH
JIOTIONTHUTEIIbHBIE TIOCTPOEHUSI B XOJE PEILEHUS.
Beinensats Ha qepTeKE KOH(UTyparuu,
HEOOXO/AUMBIE Ul TPOBEJCHHUS OOOCHOBaHUIA
JOTHUYECKMX WIaroB pemeHus. MHTepnpeTupoBarth
MIOJIyYEHHBIM pEe3ylbTaT M CONOCTABIATH €ro C
YCIIOBUEM 3aJa4H.

IImomann
uryp

14

dopmynupoBaTh U JoKa3biBaTh Teopemy [lugaropa
1 00paTHyIo eil.

BeiBoauTh (hopMynbl miomaneil npsMoyrojibHHUKa,
napajieiorpaMMa, TPEYTrOJIbHUKA U TPATIeiy.
HaxonuTh miomaaes MHOTOyrojbHHKa pa3z0HeHueMm
Ha TPEYTOJIbHUKHU M YETHIPEXYTOJIbHUKH.
OOBSACHATP U WJUIIOCTPUPOBATH
MJI0MIA e TT0T00HBIX QUTYP.

Permiate 331241 Ha BBIYMCIICHUE TUTOMIAICH
TPEYTrOJILHUKOB, YETHIPEXYTOILHIUKOB U
MHOT'OYTOJIbHUKOB. OnHpasich Ha JTaHHBIE YCIOBUS
3a]1a9, HaXOAUTh BO3MOXHOCTH MTPUMEHEHHS
HE00X0IUMBIX (popMyJ1, MPeoOpPa3OBBIBATH
dopmynel. Ucnionb3oBath hopmynsl ams

OTHOIICHHEC
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000CHOBaHMS JJOKA3aTENbHbIX PACCYXKIECHUHN B X0/€
peuienus. TaTepnpernpoBaTh NOJIy4CHHBIN
pe3yJIbTaT U CONOCTABIIATH €T0 C YCIOBUEM 3a7aun

ITomoOusIe
TPEYTOJBHHUK
5

19

DopmMynMpoBaTh OllpeZicIICHUE 0JI00HBIX
TPEYrOJIbHUKOB.

®opmynMpoBaTh U JIOKa3blBaTb  TEOPEMBI O
NpU3HAKAX MONO0US TPEYroJbHUKOB, TEOPEMY
davteca.

@opMyIMpoBaTh ONPEAEIEHUS U WIIHOCTPUPOBATH
IIOHSTHS CUHYCA, KOCHHYCA, TAHI€HCA U KOTAHI€HCa
OCTPOro yrjia HpsIMOYTOJIBHOTO TpPEYrOJIbHHKA.
BeiBoauTh opMyibl, Belpakarolye GyHKINAN yria
IPSIMOYTOJIBHOTO ~ TPEYroJbHUKA  4YEpe3  €ro
CTOPOHBI.

®opmynMpoBaTh OINpPEAEICHUsI CHUHYCA, KOCHHYCa,
TaHreHca, KoraHreHca yrioB ot 0 go 180°.
BeBoauTh  opMyInbl, BBIpaXKaromue (QyHKIHH
yraoB oT 0 qo 180° uepe3 GyHKIIMHM OCTPHIX YIIIOB.
@opmynupoBaTh M Pa3biICHATH  OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXkAecTBO. [lo 3HaueHUAM
OHOW  TPUTOHOMETPHYECKOW  (QYHKUMHU  yria
BBIUUCIIATh 3HAYEHUS JPYTUX TPUTOHOMETPUUECKUX
(GyHKIMI 3TOrO yria.

HccnenoBath CBOMCTBA TPEYrOJIbHUKA C IIOMOIIBIO
KOMIIBIOTEPHBIX IPOTPAMM.

Pemarp 3amaun Ha NOCTPOEHHE, 10KA3ATEIBCTBO U
BbIUKCIICHMS. BIIenaTh B ycI0BUM 331a4u YCIOBUE
U 3aKiro4eHre. MonenupoBaTh yCIOBUE 3aJadyM C
MOMOUIbI0 YepTeXka WIM pPHUCYHKA, MPOBOIUTH
JOTIOJTHUTEJIbHBIE TIOCTPOEHUSI B XOJE€ pElICHUS.
Onupasicb Ha AaHHBIE YCIOBHS 3aJa4l, POBOIUTH
HeoOXouMble paccyxaeHus. VHTepnpeTupoBaTh
MIOJIyYEHHBIM pEe3ylbTaT M CONOCTABIATH €ro C
YCIIOBUEM 3ajjauu

OKpyKHOCTB

17

DopmMyanpoBaTh OIpereIeHUs MIOHATHUH,
CBSA3aHHBIX C OKPYXXHOCTBI, UEHTPAJIBHOIO U
BIIMCAHHOTO YIJIOB, CEKYLIEM W KacaTeJbHOU K
OKPY>KHOCTH, YIJIOB, CBSI3aHHBIX C OKPY’KHOCTBIO.
@opMynHpoBaTh W JIOKAa3blBaTb TEOPEMBI O
BIIMCAHHBIX  yIJIaX,  yIVlaX, CBA3AHHBIX C
OKPY’KHOCTBIO.

@opMyIMpOBaTh COOTBETCTBUE MEXKIY BEIUYUHON
LHEHTPAIBHOTO YIJIa U JUIMHOW IyT OKPY>KHOCTH.
N300paxkaTh, pacrio3HaBaTh U OMHUCHIBATH B3aUMHOE
PacIoJIOKEHUE IPSIMOUN U OKPYKHOCTH.
HccnenoBaTh cBOiicTBa KOH(Urypaluii, CBI3aHHBIX
C OKPYXHOCTBIO, C IIOMOIIbIO KOMIIBIOTEPHBIX
IIpOrpamm.

Pemate 3amauyM  Ha  BBIYKMCIICEHHE JIMHEHHBIX
BEJINYMH, TPAJyCHON MEpHI yIia.

Pemate 3aa4 Ha NOCTPOEHUE, OKA3aTEILCTBO U
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BBIUNCICHHU. MOAEIUpoBaTh YCIOBHE 3aladu C
IIOMOIBIO YEpTEXKa WM PUCYHKA, IPOBOIUTH
JOTIOJIHUTEIIbHBIE TIOCTPOEHUS B XOJE PELICHUS.
Beipemnsars Ha YEPTEKE KOH(UTypaIHH,
HEoOXoAuMBIE Ul TPOBEJEHHUS OOOCHOBaHUIA
JIOTUYECKMX WIaroB peuieHus. VHrepnpeTupoBarth
IIOJIyYEHHBIM pEe3ylbTaT M CONOCTABIATH €ro C
YCIIOBHEM 337a4H

3HaTh MaTepual, U3y4yeHHBIH B Kypce MaTeMaTHKH

[ToBTOpeHue 2 3a 8 KJacc.
BrianeTs oOIIMM IpreMoM perieHHs 3a/1a4.
YmeTh MMPUMCHATDH IMMOJTY4YCHHBIC 3HaAHUA Ha
NPaKTHKE.
VYMmeTs J1orTHYecKH MBICJINTh, OTCTauBaTb CBOIO
TOYKY 3pEHHUS W BBICIYIIWBAaTh MHEHHUE JPYTHX,
paboTath B KOMaHJE.

Hroro: 68
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[Ipeamer «reomerpus», KJacc 9

Pa3nen (o01ee KoJIM4YECTBO
4acoB)

KoauuecTBoO
4acoB

KoJ-Bo yacos
Ha
KOHTPOJILHbIE,
JadopaTopHble,
npaKTHyecKue
padoThI

XapakTepucTHKA OCHOBHBIX
BHU/I0B /1eSITeIbHOCTH
odyvyaruuxcs

IHoBTOpeHue (24)

DopMyIHpOBaATh OINPeICTICHUS U
WLTIOCTPUPOBATH MOHATHUS
napajuiesniorpamma,
NpSMOYTOJIbHUKA, poMOa,
KBaJipaTa, Tpaneuuu.
PopMyJIMPOBATH CBOKCTBA
TPEYroJIbHUKOB U
YeThIPEXYTOJIbHUKOB (TeOpemMa
[Tudaropa, cBolicTBO cpeaHEHt
JIMHWH, CBOMCTBA U MPU3HAKU
napajuiesiorpaMma, pomoa,
IIPSAIMOYTOJIBHUKA, CBOMCTBA
paBHOOEAPEHHOTO TPEYTOJIBLHUKA)
U UCNOJb30BaTh 3TU CBOMCTBA
npH pemieHuu 3aaad. [IpumensTsb
(bopMyITBI TSl BEIYMCIICHUS
ioaiel TpeyroJbHUKOB,
YEThIPEXYTOJIbHUKOB.

BexkTopsi. MeTon
koopauHar (11 yacos),
rjaBa X.

[lonsiTue BekTopa, §1.
[Ipocreiimme 3agayu B
KOOpJIMHATAX, §2.
YpaBHEHHE OKPYKHOCTHU U
npsIMOH, §3.
KonTponbnas padora Nel

11

®opMynupoBaTh ONpeAEICHUS
UUJUTIOCTPUPOBATH TOHATHUS
BEKTOPA, €ro JAJINHBI,
KOJUJIMHEAPHBIX U PaBHBIX
BEKTOPOB; OTKJIa/IbIBaTh BEKTOP,
paBHBIN JaHHOMY; CTPOUTH
CyMMY JIBYX BEKTOPOB,
UCIIOJIB3YS IPAaBUIIO
TPEYroJIbHUKA U
napajuieJorpaMMa; CTpOUTh
CYMMY HECKOJIBKMX BEKTOPOB,
UCIIOJIB3YS IPABUIIO
MHOT'OYTI'OJIbHUKA; CTPOUTH
Pa3HOCTb BEKTOPOB;
(dbopMynHupoBaTh CBOHCTBA
YMHOKEHUS BEKTOpa Ha YUCIIO.
OOBACHATH U MIUTIOCTPUPOBATH
MOHSTHSI IPAMOYTOJIbHON CH-
CTEMBI KOOpANHAT, KOOPAUHAT
TOYKH U KOOPJUHAT BEKTOPa;
IIPOU3BOJUTH IEUCTBUS Hal
BEKTOPAMH C 3aJaHHBIMU
KOOpJAMHATaAMH; YMETb
OTpeeNATh KOOPUHATHI
CEpEMHBI OTPE3Ka, BBIYUCIATH
JUIMHY BEKTOpA, paCCTOSIHUE
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MEXy TOUKaMH;
(bopMyIHMpOBATH OIpEIEIeHUE
CKaJISIPHOTO OIIpeJIeJICHUs
BEKTOPOB; OIPEAENIATh YTOJl
MEX]y BEKTOpaMH, 3aJaHHBIMU
KOOpAWHATAMU;
MHTEPIPETHPOBATH IapaMeTphl B
YPAaBHEHUSAX IPSIMOH,
OKPY’KHOCTH M CTPOMUTD IPsSIMBbIE
U OKPYXXHOCTH, 3aJJaHHbIC
YpaBHEHUSIMU

CooTHOIIEHUS MEKTY
CTOPOHAMM M yIJIaMH

®opMyIMpOBaTh U
WIIIOCTPUPOBATh ONpPEIEICHUs

Tpeyrojsuuka (15 gac), 15 CHUHYCa, KOCUHYCa U TaHI€HCa
raasa Xl yraos ot 0 go 180°; npuMeHsTH
JUISl pelIeHUs 3a/1a4 OCHOBHOE
CuHyc, KOCUHYC, TAaHTEHC, TPUTOHOMETPHYECKOE TOXKIECTBO
KOTaHI€eHC, § 1. 1 GOPMYJIIBI IPUBEICHIS,
CooTHoIIeHHE MEXTY (bOopMyIHUpOBaTH TEOPEMBI
CTOPOHAMH U yIJlaMu CUHYCOB U KOCHYCOB,
TpeyrojbHuKa, §2. MPUMEHSITh UX MPU PEUICHUH
CkansipHO€ MPOU3BEIECHNE TPEYroJILHUKOB; OOBSACHSITH, KaK
BEKTOPOB, §3. HCIIOJIb3YIOTCS
Kontponbnas pabora No2. TPUTOHOMETPHYCCKHE (HDOPMYITBI
B U3MEPUTENIbHBIX paboTax Ha
MECTHOCTHU.

JITMHA OKPYKHOCTH U dopMyIHpoBaTh ONpeaeIeHUE
mwiomaas kpyra (14 MPaBUJIBHOTO MHOTOYTOJIbHUKA;
yacoB), rinasa XI|I. 14 (bopMynHupoBaTh TEOPEMBI 00

OKPY’KHOCTSIX, OIIMCAHHON OKOJIO
[IpaBuibHbBIE MPaBUIBHOIO MHOTOYTOJIbHUKA U
MHOTOYTOJBHUKH, § 1. BIMCAaHHOW B HEr0; 3HATH U
JlinHa OKpY)KHOCTH U UCIOJIb30BaTh (POPMYIIBI JUISI
IJI0IAb KpyTa, §2. BBIYHCIICHUS TUIOIIAIA
KontponbHas pabora Ne3. [PaBUIBHOIO MHOTOYTOJIbHUKA,
€ro CTOpPOHBI U pajguyca
BITMCAHHOM OKPY>KHOCTH;
CTPOHTH NPAaBUIIbHBIC
MHOT'OYTOJIbHUKH, B TOM YHCJIE, B
BUPTYaJIbHBIX TEOMETPUIECKUX
KOHCTPYKTOpax; OOBSCHATH
MIOHSATHS JUTHHBI OKPY>KHOCTH U
TUIOMIA/IA KPyTa; 3HATh (GOPMYIIBI
JUTST BBIYUCIICHUSI [UTHHBI
OKPYXHOCTH | JUTUHBI TYTH,
IUIOLIA/IM Kpyra U MJIOMAau
KPYrOBOT'O CEKTOpa; MPUMEHSTh
9TH (HOPMYJIBI TIPU PEIICHUHN
3a1a4
JABukenust (9 yacos), OOBICHATH, YTO TAKOE
raasa XII1I. 9 oToOpakeHHe IUIOCKOCTU Ha cels

U B KaKOM CJIy4ae OHO
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[Tonstne aBmxenus, § 1.
[TapautenpHbIN IEPEHOC U
MOBOPOT, § 2.
KonTponbHas padora Ne4.

Ha3bIBAETCS IBIKEHUEM
IJIOCKOCTH; OOBSICHATD, UTO
TaKoe 0CeBas CAMMETPHS,
[EHTpaJIbHAs CHMMETPHS,
HapauIeIbHBIA IEPEHOC U
MOBOPOT; 0OOCHOBHIBATH, YTO 3TH
0TOOpa)KeHUS TIJIOCKOCTH Ha ce0s
SIBJISIFOTCSL JIBHOKCHUSIMU;
OOBSCHATH, KAKOBA CBA3b MEIKIY
JIBHOKCHUSIMU U HAJIOXKCHUSIMU;
WJUTIOCTPUPOBATH OCHOBHBIC
BH/IbI IBMOKCHUM, B TOM YHCIIE C
MTOMOII[BI0 KOMITBIOTEPHBIX
IPOTPaAMM.

HayaJjbnHbIe cBeleHuS U3
crepeomerpuu (7 4acoB),

@opMynHpOBaTh ONPENEICHUE
MHOTOTPaHHUKA, IPU3MBI,

raasa XIV. 7 napajuiejenumnena, MMpaMuibl,
CBOMCTBA MPSIMOYTOJIBHOTO
Mmuororpannuky, § 1. napajuienienumnena; oobema Tena,
Tena u moBepXxHOCTH WIMH]IPA, KOHYCca, Chephl U
BpaiueHus, § 2. 11apa; CTPOUTH MPaBUIIbHbBIE
MHOTOTPAHHUKH, M UX CCUCHUSI.
IMoBTopenue (104). 10 3HaTh MaTepua, U3y4eHHbIH B
Kypce MaTeMaTHKH 3a 9 kiiacc
HToroBasi KOHTpONIbHAS YMeTh IPUMEHATH OTy4YeHHBIE
pabora. 3HaHUS Ha TPAKTUKE.
ITonroroska k T A. YMeThb TOTUUYECKH MBICIIHUTD,
OTCTanWBaTh CBOIO TOUYKY 3PCHHUS U
BBICITYIINBATh MHEHUE APYTUX,
paboTaTh B KOMaH/IE
Hroro 68
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