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IHosicHUTEALHAA 3aANMNCKA

PaGouas mnporpamma 1o amrebpe i 7-9 KIacCcoB COCTaBJCHA B
COOTBETCTBHH C NMPABOBBIMU U HOPMATUBHBIMU JJOKYMEHTAMHU:

— Denepanbubiil 3akoH Poccuiickoin deneparu ot 29 nexadps 2012 r. Ne
273-®3 "O06 obpazoBannu B Poccuiickoit deneparun';

—IloctanoBinenue [71aBHOTO roCyJapCTBEHHOTO CaHMTAPHOTO Bpaya
Poccuiickoii ®enepanuu ot 29.12.2010 «O6 yrBepxaenun CanlluH 2.4.2.2821-
10 «CaHuTapHO-3MKUIEMHOJIOTHUYECKUE TPeOOBAHUS K YCIOBUSIM U OpraHU3aluu
oOydeHus B 00111e00pa30BaTEIbHBIX YUPEKICHUIX;

—UW3menenuss Ne 3 B CanlluH  2.4.2.2821-10  "Cauurapso-
AIHUIEMUOJIOTUYECKHUE TpeOOBaHMS K YCIOBHSIM W OpTraHU3allud OOydYeHHUs B
0011e00pazoBaTeNbHbIX OpraHu3anusax’;

— IIpuka3z MunucrepcTBa oopazoBanusi u Hayku Poccuiickoit @enepauu ot
17 nexabps 2010 T Ne 1897 «O06 yrBepxkaenun DenepaibHOTO rOCYIapCTBEHHOTO
00pa30BaTeIbHOr0 CTaHAapTa OCHOBHOI'O 00IIET0 00pa30oBaHUs»;

— IIpumepHasi ocHOBHas OOpa3oBaTelbHAsl MpOrpaMmMa OCHOBHOTO OOILEro
oOpa3oBaHus, ogoOpeHHass DeaepanbHbIM y4eOHO-METOIUYECKUM O0bEeAMHEHUEM
no obmemy odpaszoBanuto (IIporokon 3acenanus ot 8 anpens 2015 roga Ne 1/15 B
penakiuu nporokona 1. 3.15 ot 28.10.2015);

— IIpuka3z MunuctepcTBa oopazoBanus u Hayku Poccuiickoit deneparuu ot
29 nexaOpst 2014 1. Ne 1644 «O BHecenuu usmenenuid B IIpuka3 MunucrtepcTa
oOpa3oBanust u Hayku Poccuiickoit deneparuu ot 17 mexabps 2010 r Ne 1897
«O0 yrBepxknenun DeneparbHOrO0  TOCYAApPCTBEHHOTO  00pa3oBaTENbHOrO
CTaHAapTa OCHOBHOI'O O0ILETr0 00pa3oBaHUs»;

— I[Tpuka3z MunuctepcTBa oOpazoBanusi u Hayku Poccuiickoit @eaepanuu ot
31.03.2014 Ne253 «O06 yrBepxkaeHun (eaepasbHOrO TMEpedHs Y4eOHUKOB,
PEKOMEHYEMbIX K UCIOJIb30BAHUIO MPU PEATU3AIMU UMEIOLIUX I'OCY1apCTBEHHYIO
aKKpeauTaluio 00pa3oBaTENbHBIX MPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOIO
00111er0, CpeTHEro O0IIEro 00pa3oBaHUs»;

— IIpuka3z MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit @denepanuu ot
31 nexabps 2015 1. Ne 1577 «O BHeceHMM W3MEHEHUW B (QeaepaIbHBbIi
roCyJapCTBEHHBIN 00pa3oBaTEIbHBIN CTAHAAPT OCHOBHOTO OOIIEro oOpa3oBaHUs,
YTBEP)KJCHHBIN TpuKa3oM MuUHHCTEpCTBa 00pa3oBaHUs M Hayku Poccuiickoi
®deneparuu ot 17 nexadbps 2010 r. Ne 1897»;

- Pabouas nmporpamma mno mnpeamery: Aunrebpa. 7-9 kiaccel. YueOHoe
nocobue g 00meoOpa3oBaTENbHBIX  YUYPEXKIEGHUW /  COCTaBUTEINb
T.A.Bypmuctpoa — M.: [Ipocsemienue, 2018.



1. MACHHOPT PABOYEH ITPOI'PAMMBI YUYEFHOI'O ITPEJIMETA

1.1 YueOHO-MeTOAMYEeCKH i KOMILJIEKC

PaGouass mnporpamMma OpHEHTHpOBaHA HAa HWCMIOJIL30BAHHE Y4EOHOTO
KOMILIEKTA:

1. MaxkapsrueB 1O. H. Anre0pa, 7 ki1.: yueOHUK 17151 00111€00pa30BaTeIbHBIX
opranmzanuii / 0. H. MakaperueB, H. I Munmiox, K. U. Hemkos, C. b.
Cysopoga; nox penakuuei C. A. TensikoBckoro. — M.:IIpocsenienne, 2017.

2. MaxkapsrueB FO. H. Anrebpa, 8 i.: yaeOHUK 111 00111€00pa30BaTeIbHbBIX
opranm3anuii / KO. H. Makapeiues, H. I Munmiok, K. U. Hemkos, C. b.
CyBopoga; nox penakuuen C. A. TensikoBckoro. — M.:IIpocsemenue, 2017

3. MakapsiueB FO. H. Anrebpa, 9 xi.: yueOHUK Uit 00111€00pa30BaTeNbHbBIX
opranm3armii / 0. H. Makapeiue, H. I Munmok, K. W. Hemkos, C. b.
Cysopoga, nion peaakiuei C. A. Tenskockoro. — M.: [Ipocsemenue, 2017.

4 3paBuu JI. . Anrebpa, 7 ki1.: quaaktuueckue marepuaist / JI. 1. 3BaBuy,
JI. B. Ky3nenosa, C. b. CyBopoBa. — M.: IIpocsenienue, 2013.

5. Kypasnés C.I'. KonTponbHbIe U caMOCTOsITEIbHBIE PAOOTHI 10 anredpe u
reomerpuu, [/ kiacc. — M.: Dx3amen, 2014. KoHTposibHBIE U CaMOCTOSTEIbHBIC
paboTeI Mo anredpe u reomeTpun, 8 Kinacc. . — M.: Dx3amen, 2014

6. EpmoBa A.Il. Anrebpa u reomerpus. / kiacc: CaMOCTOATENbHbBIE U
KOHTpOJIbHBIE paboTel. — M.: Umenk, 2013. , 8 xmacc: CamocrosTenbHBIE U
KOHTpOJbHBIE paboTel. — M.: Unekca, 2013. 9 kmacc: CaMocCTOsSITENbHBIE U
KOHTpoJibHBIE paboThl. M.: Unekca, 2018

7. KoxoB B.U. Anrebpa, 8 xi.: mumaktudyeckue marepuains /B.M. XKoxos,
IO.H. Makapsiue, H.I'. Munatok. - M.: IIpocsemienue, 2012.

8. Makapeiues FO.H, Munmox H.I., KpaitneBa JI.b..Anrebpa 9 xi.,
Hunaktuueckue Marepuaisl. -M.: IIpocsemenue, 2013

9.I'mazkoB }0.A., Bapmasckuit M.K, INanamsmmm M..CamocTosTenpHbIC U
KOHTPOJIbHBIE PabOThI M0 anredpe. 9 kmace.- M.: Dk3amen,2013

10. KUMs1 ®I'OC k yueOnuky MakapeiueB FO.H u ap ./ Cocr. ITomosa
JLIT..Anrebpa .7xnacc.-M.:BAKO,2013, 8 knacc.-M.: BAKO, 2017. 9 kmacc.-
M.:BAKO, 2013

11. ®apkoB A,B.IlIkonbHbIE MaTeMaTHuecKue oauMmnuasl. 5-11 kmacc.-M.:
BAKO,2016.

12.1leBxknua A.B. IlkonpHble MaremMarudeckue onuMImanbl. 5-11 kiacc
3anauu u pemieHus.-M.: Unekca,2012

13.Koctpomuna C.H. Kak mnpeomonerp TpyaHOCTH B OOY4YECHHH JETEH.
Maremarunka. YueOHo-meroguueckoe rmocooue.-C-I1.:ACT, 2008.

14. Jlesurac I'.I'. KapTouku mjist KOppeKIMy 3HAHUW MO MareMaruke s 8-9
knaccoB.-M.:Mnekca,2000.

Mecto npeanmera: denepanbHblii 0a3UCHBIM y4eOHBIM IUJIaH OTBOAUT IO
102 yvaca mys u3ydeHus: anreOpsl B 7 kimacce-1024., B 8 kimacce-1024., B 9 kinacce-
102 4., u3 pacuéra 3 yaca B HEEIIO.

Hesan u 3apaun o0y4eHust

N3yyeHne MareMaTWK Ha CTYNEHH OCHOBHOTrO oOIero o0Opa3oBaHUs
HAIPaBJICHO HA JOCTUKEHUE CICAYIOUIUX LeJaei:



— OBJIAJICHHE CUCTEMOM  MAaTeMAaTUYECKMX 3HAHUM WU yMEHUH,
HEOOXOAMMBIX JUIsl TPUMEHEHHS] B IPAKTHUUYECKOH JEATENbHOCTH, W3YYEHMs
CMEXHBIX JUCIUIUIMH, IPOJIOJIKEHUS 00pa30BaHus;

— UHTEJUIEKTyalbHOE pa3BUTHE, (POPMUPOBAHUE KayecTB JIMYHOCTH,
HEOOXOAMMBIX YEJIOBEKY JUIsl MOJIHOLICHHOM >KU3HM B COBPEMEHHOM OOLIECTBE:
SCHOCTh M TOYHOCTHb MBICJIH, KPUTUYHOCTb MBIIUICHUS, UHTYUILMS, JIOTHYECKOE
MBIIIJIEHUE, DJIEMEHTbl  AJTOPUTMHYECKON  KYJIbTYpbl, IPOCTPAHCTBEHHBIX
Ipe/ICTaBIEHUH, CIOCOOHOCTh K MTPEOJOJIEHUIO TPYAHOCTEN;

— ¢opMupoBaHUE TPEACTABICHUN 00 HIESX W METOAaX MaTeMaTUKH Kak
YHUBEPCAJIBHOI'O S3bIKA HAYKW M TEXHUKH, CPEICTBA MOJEIUPOBAHMS SBJICHUNA U
IIPOLIECCOB;

— BOCIIMTAaHUE KYJIbTYPhl JUYHOCTH, OTHOLIEHHS K MaTEMaTHUKE KaK K
4acTU OOIIEUEIOBEYECKON KYJIbTYphbl, TOHUMAaHUE 3HAYUMOCTH MaTEMaTUKH JUIs
Hay4YHO-TEXHHYECKOr 0 Mporpecca.

OcHoBHBIE pa3BHBAOLINE H BOCIIUTATEIbHbIC LEJIH:

Pas3Burue:
— JSIcHOCTM W TOYHOCTHM MBICIIM, KPUTUYHOCTH MBIIUIEHUS, WHTYWIIWH,
JIOTUYECKOT O MBIIIJICHHS, AJIIEMEHTOB aJITOPUTMUYECKON KYJBbTYpHI,

POCTPAHCTBEHHBIX MPEICTABICHUN, CTIOCOOHOCTH K MPEO0JICHUIO TPYIHOCTEHH;

— MaremaTnueckoi peuu;

— CencopHnoii cthepsl; 1BUTaTeNbHON MOTOPUKY; [ | BHUMaHMS; maMsTu;

— HaBbIKOB cam0 ¥ B3aMMONPOBEPKHU.

— dopmupoBaHU€e MPEACTABICHUN 00 HUIEIX U METOJIaX MaTEMaTHKU Kak
YHUBEPCAIILHOTO A3bIKa HAYKH W TEXHUKH, CPEACTBA MOJCIMPOBAHUS SIBICHUU U
IIPOLIECCOB.

Bocnuranue:

— KynbTypbl JHWYHOCTH, OTHOILIEHHS K MaTE€MaTHUKE KakK K 4YacTu
0011e4eTOBEYECKON KYIbTYphl, TOHUMaHUE 3HAYMMOCTH MAaTEMAaTHKHU JJIsl HAyYHO-
TEXHUYECKOr0 IIPOrpecca;

— BoneBbIX KauecTB;

— KomMmmyHnukabenbHOCTH;

— OTBETCTBEHHOCTH.

3agauyn yueOHOro mpeamera:

Maremarnueckoe 00pa3oBaHHE B OCHOBHOM IIIKOJIE CKJIAJbIBACTCA U3
CJIEIYIOIINX COZIEPIKATETBHBIX KOMITIOHEHTOB (TouHbIC Ha3BaHUs
0710k0B):aprdMeTHKa; anredpa; reoOMeTpHUs; 3JIEMEHThI KOMOMHATOPHKH, TCOPHH
BEPOSITHOCTEW, CTAaTUCTUKH M JOTHKUA. B CBOEl COBOKYNIHOCTHM OHU OTPa)karoT
Oorarplil ONIBIT OOYYCHHsI MaTEMATHKE B HAIIEH CTpaHe, YUUTHIBAIOT COBPEMEHHBIEC
TEHJCHIIMU OTEYECTBEHHON M 3apyOeX HOM MIKOJBI U IO3BOJSIOT peain30BaTh
MOCTAaBJICHHBIC TIEpPE IIKOJIBHBIM 00pa30BaHUEM 1€KW Ha UH(POPMAIIMOHHO EMKOM
U TPaKTHYECKd 3HAYMMOM Marepuane. IJTU COAEp>KaTelIbHble KOMIIOHEHTHI,
pa3BUBasICh Ha TMPOTSHKEHWU BCEX JIeT OOYyYEeHHs, €CTEeCTBEHHBIM 00pa3oM
MEpEIUIeTaI0TCS U B3aUMOACHCTBYIOT B y4EOHBIX KypCax.

OnHoil M3 TIIAaBHBIX 33a4 MATEeMATH4YeCKOro 00pa3oBaHUMl SBIIETCS




opraHuzanus y4eOHON JeATebHOCTH TaKUM o00pa3oM, 4YTOOBI y ydYaluxcs
c(OpMUPOBAIUCH MTOTPEOHOCTU B OCYIIECTBIEHUH TBOPUECKOTO MPeoOpa3oBaHus
y4eOHOro Marepuasa C IeJbi0 OBJIaIeHUsI HOBBIMU 3HAHUSMU.

B pabore ¢ naHHON mporpaMMoN y4YuTeNnb MOXET INPUMEHSATh Ha YpOKE,
Kak TpaaulMOHHBbIE (OPMBI M METOABl OOydYeHHs, TaK WU Pa3HOOOpa3HbIC
HECTaHJapTHBIE: YPOK - KOH(EPEHLIUs, YPOK - COPEBHOBAHUE, YPOK - UIPa, YPOK
TBOPYECTBA, YPOK - 3a4€T, YPOK - MyTEUIECTBUE, YPOK -TPEHAKEDP, YPOK - JEKIIHS,
YPOK - ayKIIMOH, YPOK - TBOPYECKHAM OTUET. /[ ydanmxcs HecTaHAapTHBIM ypOK -
epexo/l B HMHOE IICHUXOJIOIMYECKOE COCTOSIHME, 3TO JPYroil CTWIb OOIIEHus,
MIOJIOKUTENbHBIE AMOIIMH, OIIYIEHHE ceOs B HOBOM Ka4eCTBE; 3TO BO3MOXKHOCTH
KaX/IOMy TNpOSIBUTH c€0sl, pa3BUTh CBOM TBOPUYECKHE CIOCOOHOCTHM M JIMYHBIC
kauecTBa. Ypoku ¢ ucnonb3oBanueM MKT crposTcs Ha nearenbHOM OCHOBE C
OpUMEHEHHEM TPOOIEMHO-UCCIIEAOBATENBCKOTO MOAX0/1a. YUYEHUKU MBITAIOTCA
pelaTh CTaHAapTHbIE MaTeMaTHYeCKUE 3aJaud HECTaHAApTHBIM CIIOCOOOM -
OPUMEHSE COBPEMEHHBIE KOMIBIOTEPHBIE TEXHOJOTHU. OTHUM JIOCTHUTaeTcs
MOTHBALlMOHHAsI LENb - NPOOYKJIEHHE HHTepeca K H3YYCHHIO MaTeMaTHKU.
HccnenoBatenbCKkuii IOAXOA B OOYYEHHH TO3BOJISET pedSATaM ° CaMOCTOATEIHHO
npuobpeTarb HOBbIE 3HaHUA, 3(Q(EKTUBHO MPUMEHITh MX Ha IMPAKTHKE, CTaTb
y4aCTHUKaMHU TBOPYECKOT'O MPOLECCa, a HE MACCUBHBIMM MOTPEOUTENIMU TOTOBOU
uHGOpMAIK, TOBBIIIACT MO3HABATENbHYIO AKTHMBHOCTh M WHTEIUIEKTYaJbHBIN
HNOTEHIMAI  JUYHOCTH  Y4YEHHKAa, pa3BUBaeT BOOOpakeHHWE, HWHTYHUIMIO,
NOTPEOHOCTh B CaMOAKTYaJIM3allH, PACKPHIBAET M PpACHIMpSET COOCTBEHHBIC
CO3HJIaTeNIbHbIE BO3MOKHOCTH yUaIlIUXCSl.

Pa3ButHio = maremMarMyeckMX — CIOCOOHOCTEM — ydyalluxcs, YMEHHIO
CaMOCTOSITENILHO J00BIBaTh 3HAHHUS TOJYMHEHA M BHEypouyHas pabora 1O
OpeaMETy- TpyIoBasi, UHAUBUAYAIbHO-TPYIIIOBas, MHIAUBUIyaJIbHAS.

C yueroMm TpeboBanuii denepaabHOTO rOCYIapCTBEHHOTO 00Pa30BaTEILHOTO
CTaHjapTa OCHOBHOTO 0O0IIero o0pa3oBaHUs MPOEKTUPOBAHUE, OpPraHH3alUs U
OLICHKA pEe3yJAbTaTOB O00pa30BaHUS OCYILIECTBISIETCS HAa OCHOBE CHUCTEMHO -
JEeSITETbHOCTHOTO TOX0/1a, KOTOPBI 00€CTIEUNBACT:

— (QopMHupoBaHHE TOTOBHOCTH OOYyYalOIIUMXCA K CaMOPa3BUTHIO U
HENpEepbIBHOMY 00pa30BaHUIO;

— TPOEKTUPOBAaHWE M KOHCTPYHUPOBAHHE pa3BHUBAIOIIEH 00pa3zoBaTEIbHOMN
cpebl 00pa30BaTENIbHOTO YUPEKICHHUS,

— aKTUBHYIO Y4eOHO-II03HABATEIbHYIO IE€ATEIBHOCTh O0YUYaIOLINXCS;

— TIOCTpPOEHHE 00pa30BATEIBHOrO IMPOLECCa C YYETOM HHIUBHUIYAJIbHBIX,
BO3PACTHBIX, MCUXOJOTHYECKHUX, (U3UOIOTMYECKUX, OCOOCHHOCTEH 310pOBbBS
o0yyJarommxcs.

B cBsa3u ¢ oTEM, BO BpeMs Yy4eOHBIX 3aHATUN YYHUTEII0 HEOOXOIUMO
BOBJICKaTh OOYYAIONIMXCS B Pa3lIMUHbIC BUJBI JiesTenbHOCTH (Oecena, aucKyccus,
IKCKYpCHs, TBOpUYECKass paboTa, HccienoBarelbckas (MpoekTHas) paboTa |
Apyrue), KOTOpbhie oOecreunBair OBl BBICOKOE KadyeCTBO 3HAHWMA, pa3BUTHUE
YMETBOHHBIX—F—TFBOPYECKUX CIOCOOHOCTEH, I103HABAaTEIbHOM, a IJIaBHOE
CaMOCTOSITENTbHOM JIeATENbHOCTH YIYEHUKOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS KYPCA AJI'EBPBI
B 7-9 KJIACCAX

BeinyckHuk HayuuTessi B /-9 Kjaccax (sl MCHOJIB30BaHHS B
MOBCEJHEBHON KHU3HM M  o0ecle4YeHUs] BO3MOKHOCTH  YCIEIIHOIO
NMPOJ0JIKeHHsI 00pa30BaHUsA HA 0230BOM YPOBHE)

JJiIeMeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKHU

— OmnepupoBaTh Ha 0a30BOM ypOBHe1 MIOHATHUSAMU. MHOXKECTBO, 3JIEMEHT
MHOK€ECTBA, MOJIMHOKECTBO, MPUHAJICKHOCTD;

— 3ajaBaTh MHOXKECTBA MEPEYUCICHUEM HUX JIEMEHTOB;

— Haxonute mepecedeHue, oObeNMHEHHE, MOAMHOXKECTBO B MPOCTEHUIIHNX
CUTYaLIUSIX;

— OmnepupoBath Ha 0a30BOM ypOBHE MOHSTUSAMH:  OIpEIEICHUE,
aKCMOMa, TEOpEeMa, I0Ka3aTeIbCTBO;

— IlpuBoAUTL TpUMEPHl U KOHTPHPUMEPHI JJIsi TOATBEPKIACHUS CBOMX
BBICKa3bIBAaHUM

B noBceHeBHOI JKU3HU U MPHU U3YYECHUU APYTUX NPeIMeETOB:

— HCMOJb30BaTh rpaduyecKkoe MPeCTaBICHUE MHOYKECTB JUIsl ONMUCAHUS
peabHBIX TIPOIICCCOB M SBIICHHWH, IIPU pEIISHWH 3aJad JPYyrux Yy4eOHBIX
PEIMETOB

Yucaa

— OmnepupoBath Ha 0a30BOM YypOBHE MOHSTUSIMHU: HATypallbHOE YHCIIO,
1[eJI0€ YHUCJI0, OOBIKHOBEHHAass JpoOb, JAecCATUYHAs JApoOb, CMeEIIaHHas ApoOb,
palMoOHAILHOE YHUCII0, apu(PMETUUECKUIT KBAIPATHBI KOPEHB;

— HCHOJIb30BaTh CBOMCTBA YHCEN W IPABWIA JICHCTBUM MPU BBHINOJIHCHUU
BBIYHCJICHUH,

— WCIIOJIb30BaTh MPHU3HAKK IeTUMOCTH Ha 2, 5, 3, 9, 10 nmpu BBIMOTHEHUH
BBIUKCJICHUM U PEIICHUN HECIIOKHBIX 33/1aY;

— BBINIOJHATH OKPYIJICHHE palMOHAJIBHBIX YHUCEI B COOTBETCTBHM C
MIpaBUIAMHU;

— OIECHMBATh 3HAYCHUE KBAJPATHOTO KOPHS U3 MOJIOXKHUTEIBHOTO IIEIOTO
YHCa,

— Ppacno3HaBaTh PAlMOHAIBHBIE U UPPALIMOHATILHBIC YHCIIA;

— CpaBHMBATH YUCJA.

B noBceHeBHOI KU3HU U PHU U3YYECHUU APYTUX NPeIMeETOB:

— OIICHMBATh pE3yJbTaThl BBIYMCICHUM NPU PEHICHUM MPAKTUYECKUX
3ajJady;

—  BBITNIOJIHATH CPABHEHUE YHCEN B PEAJIbHBIX CUTYAIUAX;

—  COCTaBJISITh YHMCJIOBBIE BHIPAXKEHHUS MIPU PEIICHUU NPAKTUYECKUX 3a7a4 U
3a7a4 U3 APYrux y4eOHBIX MPEIMETOB

ToxknecTBeHHBIE TPeodpa3oBaHUs

— BuINonHATE HECTOXKHBIE MPEOOpa3OBaHUS ISl BBIYUCICHUS 3HAYCHUU

1 o

31eck 1 aiiee — pacrio3HaBaTh KOHKPETHBIE IPUMEPHI OOIINX MOHATHI 10 XapaKTePHBIM IPHU3HAKaM,
BBINOJIHATD JEUCTBUS B COOTBETCTBUHU C ONPEAEIECHUEM U MPOCTEUIIMMU CBOMCTBAMM MOHATHM,
KOHKPETH3UPOBATH MMPUMEPAMH OOIIHE TOHATHS



YUCJIOBBIX BBIPAXKEHUM, COJEpKAIIUX CTEINEHU C HATYypaJIbHBIM I[1OKA3aTEJIEM,
CTEIEHH C LIEJIBIM OTPULATEIbHBIM MTOKA3aTEIEM;

— BBINOJHATH  HECJOXKHBIE  MPeoOpa3oBaHMsl  IIENBbIX  BBIPAKEHUM:
pacKpbIBaTh CKOOKH, TPUBOIUTH MOJOOHBIE ClIaraeMhblIe;

— HCIOJIb30BaTh (OPMYJIbl COKPAIIEHHOTO YMHOKEHHS (KBaapaT CYMMBI,
KBaJpaT pa3HOCTH, PA3HOCTb KBAJIPATOB) JUIsl YIPOILUECHHS BHIYUCICHUN 3HAUEHUN
BBIPAKECHUM;

—  BBITOJHATH HECJIOKHBIC npeodpa3oBaHUs JTPOOHO-TMHEHHBIX
BBIPaKEHUH U BBIPAXKEHUN C KBAJIPATHBIMU KOPHSMU.

B noBceaHeBHOM KU3HU M NIPU U3YyYE€HUM APYTUX NMPeIMETOB:

— TOHHUMAaTh CMBICJ 3aMKUCH YKCJIa B CTAHJAPTHOM BU/IE;

— omepupoBaTh Ha 0a30BOM YPOBHE IOHSATHEM «CTAHAApPTHAS 3aIlHCh
qucia

YpaBHeHUsI U HEPABEHCTBA

— OmnepupoBarb Ha 0a30BOM YPOBHE MOHSATHSIMHU: PABEHCTBO, YHUCIOBOE
PaBEHCTBO, YpaBHEHHE, KOPEHb YpPAaBHEHMs, PEUICHUE YpPaBHEHHUS, YHUCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEILICHHE HEPABEHCTRA,

— MPOBEPATHh CIPABEIIUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

— pewmaTh JIMHEHHBIE HEPABEHCTBA U  HECIOXHbIE HEPAaBEHCTBA,
CBOJSIIMECS K JIMHEUHBIM;

— peuiaTh CUCTEMbI HECJIIOKHBIX JIMHEHHBIX YPaBHEHUN, HEPABEHCTB;

— TMpPOBEPATb, SBISIETCS JM JIAHHOE€ YHCJIO PEIICHUEM YpaBHEHUS
(HepaBEHCTBA);

— pemaTh KBaJpaTHbIE ypaBHEHHs MO (opMysie KOPHEW KBaJIpaTHOTO
YpaBHEHHUS;

— HU300paXkaTh pelieHus] HEPABEHCTB U UX CHUCTEM Ha YUCIIOBOU MPSIMOM.

B noBceqHeBHOM KU3HU ¥ NPU U3YYEHUH IPYTUX MPEAMETOB:

— COCTaBJISITh M pellaTh JIMHEWHBbIC YPaBHEHHS MpPHU PEUICHUM 3ajady,
BO3HUKAIONIUX B IPYTUX YU4EOHBIX MPEAMETaX

DOyHKUNHA

— HaxOoJWTh 3HaUYCHUE (DYHKIIMH TI0 33JaHHOMY 3HAYEHUIO apTyYMEHTA;

— HaxOJUTh 3HAYEHUE apryMEHTa MO 3a/JlaHHOMY 3HAUYCHHUIO (DYHKIIUU B
HECJIOKHBIX CUTYaLUsIX;

—  ONpeAeNsITh MOJIOXKEHUE TOUYKU MO €€ KOOpAUHATaM, KOOPJIMHATHI TOUKU
110 €€ MOJ0KEHUIO HA KOOPJAUHATHOM IIJIOCKOCTH;

— 1o rpaduKy HaxoIWUThb 00JIACThb OIpEAeNieHUs, MHOXKECTBO 3HAYEHUH,
HyIH (YHKIUU, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKU BO3pPACTAHUS U
yObIBaHMsI, HAUOOJIbIIIEEe U HAUMEHbIIIee 3HaUYCHUS (PYHKINH,

— cTpouTh rpaduK JUHEHHON DYHKIUU;

— TPOBEPATH, ABISAETCSA JIU JAaHHBIN rpa@uk rpadukoM 3aJaHHON (QyHKIIHU
(TMHEWHOM, KBaJPaTUYHOM, 0OpAaTHON MPOMOPIHOHATIHLHOCTH);

— ompenensaTh NpUOIMKEHHBIE 3HAUCHHSI KOOPAMHAT TOYKU MEPECEUCHUS
rpa@ukoB (HyHKIIHIA;



— omepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSIMH: IOCIIE€IOBATEIbHOCTD,
apu@meTnyecKas Mmporpeccusi, reoMeTpuiecKkas mporpeccus;

— peliarhb 3aJla4yd Ha IPOrPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJy4YEH
HEMOCPEICTBEHHBIM MO/ICYETOM 0€3 MpUMEHEHHs POPMYII.

B noBceaHeBHOM KU3HU ¥ NIPU U3YyYEHUM APYTUX MPEIMETOB:

— HCIIOJIB30BaTh TrpaUMKH pEaTbHbIX IPOLECCOB M 3aBUCUMOCTEM IS
OTIpEICNICHHs] UX CBOMCTB (HAMOOJIBIINE U HAUMEHBIINE 3HAYEHUS, TPOMEKYTKU
BO3pacTaHusl U yObIBaHUS, 00JIACTH MOJIOKUTENIbHBIX U OTPULIATEIbHBIX 3HAYEHUN
U T.I.);

— HCIIOJIb30BATh CBOMCTBA JIMHEHHOW (PYHKIIMU U €€ rpaduK Mpu PEeIIeHUH
3a/1a4 U3 Ipyrux y4eOHbIX MPEAMETOB

TexcToBbIe 3a1a4n

— Pemare HeECIOXHbIE CIOXKETHBIE 3a/laud pPAa3HbIX TUIIOB Ha BCE
apupMeTHIYECKUE ICUCTBUS,

— CTpPOUTH MOJIEIb YCJIOBHS 3ahaud (B BUAE TAOJMIBI, CXEMBbI, PUCYHKa
WIK YpaBHEHHUSA), B KOTOPOW JaHbl 3HAYEHHs JIBYX U3 TPEX B3aMMOCBS3aHHBIX
BEJIMYMH, C LIETbIO MOMCKA PEIICHUS 3a]1a4H;

— OCYLIECTBIATH CIOCOO IOMCKAa pEIIeHHs 3aJaud, B KOTOPOM
paccykJieHue CTPOUTCS OT YCIOBHS K TpPEOOBaHMIO WM OT TpeOoBaHUS K
YCIIOBUIO;

—  COCTaBJISITh IUJIaH PEIICHUS 3a7auu; [ |BBIICIATH 3TAbl PEUICHUS 3a]1a4u;

— HHTEPNPETHPOBATH  BBIYUCIUTENIBHBIE  pE3yibTaThl B 3ajaue,
UCCJIeIOBATh MOJYYEHHOE pElICHUE 3a]1auu;

— 3HaTh pa3jinyue CKOPOCTEl 00BbEKTa B CTOAYEH BOJE, MPOTUB TEUEHUS U
10 TEYEHUIO PEKH;

— pelarth 337a4M Ha HAXOXKJECHUE YaCTH YMCia U YUcia 1Mo €ro 4acTy,

— pelaTth 3a/1a4d Pa3HbIX TUIOB (Ha paboTy, HAa MOKYIIKH, Ha JBUYKEHUE),
CBSI3BIBAIOIINX TPU BEJIMYWHBI, BBIACIATH 3T BEIUYMHBI M OTHOUIECHUS MEXIY
HUMU;

— HaxoJUTh MPOLEHT OT YMCJA, YHUCIO MO MPOLEHTY OT HEro, HaXOAHTh
MPOLIEHTHOE CHUKEHUE UITU MPOLEHTHOE MOBBIIIIEHNUE BEINYHHBI;

— peuaTh HECJIOKHBIE JIOTUYECKHUE 3a]1a4 METOJOM PACCYKICHHI.

B noBceqHeBHOM KU3HU M NIPU U3YyYE€HUH IPYTHUX MPEAMETOB:

—  BBIIBUTaTh TUIIOTE3bl O BO3MOKHBIX MPEIEIbHBIX 3HAUYEHUAX HCKOMBIX B
3ajaue BEJIMYMH (JIe1aTh IPUKHUIIKY)

CratucTiKa ¥ TeOpHUsi BEPOATHOCTEI:

— MHWmerp mpexacraBieHHME O  CTaTUCTHUYECKMX  XapaKTEPHCTHKAX,
BEPOSATHOCTHU CIIy4alHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4yax;

— pemarb NpOCTEHIIME KOMOWHATOPHBIE 33Ja4d METOJIOM IMpPSMOTrO H
OpPraHU30BaHHOTO Tepedopa;

— TPEACTaBISTH JaHHBIC B BUJIE TAOJIUII, TUArpaMM, rPapuKOB;

— 4uTaTh MH(POpPMAIMIO, TIPEACTABICHHYIO B BUJIC TAOJIMIIBI, UATPAMMBI,
rpaduka;

— ONpeAeNsTh OCHOBHBIE CTAaTUCTHYECKHE XapaKTEPUCTHKU YHUCIOBBIX



HAaOOpOB;

—  OIIGHMBATh BEPOATHOCTH COOBITHS B MPOCTEHUININX CIydasiX;

— HMETh TMPEJCTABICHUE O POJU 3aKOHA OOJIBIIMX YHUCET B MaCCOBBIX
SIBJICHUSX.

B noBceaHeBHOM KU3HU ¥ NIPU U3YyYEHUM APYTUX MPEIMETOB:

— OLEHHUBATh KOJUYECTBO BO3MOXKHBIX BAPUAHTOB METOJI0OM Iepedopa;

— WMETh TPEACTaBICHHE O POJIUM NPAKTHUUECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH;

— CpaBHUBATh OCHOBHBIE CTATUCTHUYECKUE XapaKTEPUCTUKH, MOJTyICHHBIC B
poliecCce PElIeHUs TPUKIIATHON 3aa4H, U3YUEHUSI PEAIbHOTO SBJICHUS;

— OIICHMBATh BEPOSTHOCTH PEabHBIX COOBITHI M SBICHUN B HECIOXXKHBIX
CUTYyalUsX

BbINnyCKHMK MOJYYUT BO3MOKHOCTh HAYUYHThCS B 7-9 Kiaccax s
o0ecrevyeHnsi BO3MOKHOCTH YCIIEHIHOTO NMPOA0JIzKEeHUsI 00Pa30BaAHUSA HA
0a30BOM M NMOBBIIIEHHOM YPOBHSIX

DJIeMEeHThI TEOPUM MHOKECTB U MATEMATHYECKO JIOTHKHU

OrepupoBaTh” MOHATHSIMU: OIPEACICHIE, TeOpeMa, aKCHOMA, MHOXKECTBO,
XapaKTePUCTUKU MHOXECTBA, 3JIEMEHT MHOKECTBA, ITyCTOE, KOHEYHOE 1
OeCKOHEYHOE MHOYKECTBO, IMOJIMHOXKECTBO, MPHUHAIJICKHOCTh, BKIIOUCHHUE,
PaBEHCTBO MHOXECTB;

— M300pakaTb MHOXXECTBA U OTHOUIEHWE MHOXKECTB C MOMOIIbIO KPYroB
Ditnepa;

—  OmpeAeNsITh NMPUHAIJICKHOCTh 3JIEMEHTa MHOXECTBY, OOBEIUHEHUIO U
NIEPECECUYEHUIO MHOXKECTB;

— 3aJaBaTh MHOXXECTBO C TIOMOIIBIO TIEPEUYMCIICHUS  DJIEMEHTOB,
CJIOBECHOT'O OINMCAHMUS;

— ONEpPUPOBATh MNOHATUSMH: BBICKA3bIBAHHUE, HCTHUHHOCTh M JIOKHOCTH
BBICKAa3bIBaHMS, OTPUIIAHUE BHICKA3bIBAHMM, OINEpalMi HaJ BBICKA3bIBAHUSAMU: U,
W, HE, YCJIOBHBIC BbICKA3bIBAHUS (MMILTUKAIIWN);

— CTpOWTH BBICKA3bIBaHUs, OTPUILIAHUS BBICKA3bIBAHMIA.

B noBceaHeBHOM KU3HU M NIPU U3YyYEHUM APYTUX NMPeEIMETOB:

— CTPOUTH LIEMOYKU YMO3AKJIIOUEHUU HAa OCHOBE HMCIOJIb30BAHUS MPaBUII
JIOTHKH;

— HCTOJIb30BaTh MHOXKECTBA, OIEpallMi ¢ MHOXKECTBaMU, WX rpadudeckoe
npeACTaBIEHUE JIJIsl OMUCAHUSI PEAJIbHBIX MPOIIECCOB U SBJICHUIN

Yucia

— OmnepupoBaTh MOHATHIMU: MHOKECTBO HATYpaIbHBIX YHCEN, MHOXXECTBO
HEIbIX YHCEJ, MHOXXECTBO palMOHAJBHBIX 4YHCEN, HPPalMOHAIBLHOE YHCIIO,
KBaJIpaTHBIM KOPEHb, MHOXKECTBO JICHCTBUTEILHBIX YUCET, reoMeTpudecKas
UHTEPIpETAIUS HATYpPaJIbHBIX, EJIBIX, PAIIMOHAIBHBIX, TEHCTBUTEIHHBIX YUCET;

— TIOHUMaTh U OOBSCHATH CMBICI MO3UIIMOHHOW 3alyCH HATypaJbHOTO

2
31ech U Jajee — 3HaTh OTPEICIICHUE TIOHATHS, YMETh HMOSICHATH €T0 CMBICH, YMETh HUCIIOJIb30BaTh
MIOHSTHE U €0 CBOICTBA MPH MTPOBEJCHIH PACCYKIEHHH, JOKa3aTeIbCTB, PEIICHUH 32124



qHCIIa;

— BBINIOJIHATH BBIYKCIICHUS, B TOM YHCIE€ C HUCIOJIb30BAaHUEM NPUEMOB
paIMOHAIBHBIX BBIYNCICHUH;

—  BBITNIOJIHATH OKPYTJIEHNE PAIIMOHABHBIX YHCET C 3aJJaHHON TOYHOCTHIO;

— CpaBHUBATbH pallMOHAIbHBIEC U UPPALMOHAIBHBIEC YUCIIA;

— TIPEACTABISITH PAIIMOHATBHOE YUCIIO B BUC IECATUIHON Tpodu

— yOOpSAIOYMBATH 4YHUCHIA, 3alMCaHHbIE B BHUIAC OOBIKHOBEHHOH W
JECATUIHON JpOoOH;

— naxonuth HOJ] 1 HOK uucen u ucnonb30BaTh X MPHU PELICHUU 33]1a4.

B noBceHeBHOM KM3HU M TIPH U3YUYEHUH IPYTUX NPEIMETOB:

— TPUMEHATh TpaBuWja NPHUOTMKEHHBIX BBIYUCICHUA TPU PEIICHUH
NPAKTHYCCKUX 3a7a4 U PEIICHUH 3a]1a4 IPYTrUX YU4eOHBIX IPEIMETOB;

— BBINIOJIHATh CPAaBHCHHWE pE3YJIbTATOB BBIUUCICHUW TIPU PEIICHUH
NMPAKTUYECKUX 33714, B TOM YHCJIEC MPUOJIMKEHHBIX BHIYUCIICHHI;

— COCTaBJISITh M OILEHWBATh YHWCJIOBBIE BBIPAKEHUS TMPU PEIICHUH
NMPAKTUYCCKUX 3a7a4 U 33/1a9 U3 IPYTUX YICOHBIX TPEIMETOB;

— 3amuChIBaTh M OKPYIJISITH YHCIIOBBIE 3HAUCHUS PEATbHBIX BEIWYWH C
UCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHHUS

ToxknecTBeHHbIE IPe00pa3oBaHUS

— OmnepupoBarh TMOHATHUSMU CTENEHU C HATypalbHBIM IOKa3aTeleM,
CTENEHHU C IeJIbIM OTPUIIATEIbHBIM MOKAa3aTEeIeM;

— BBINIOJIHATH  TNPeoOpa30BaHUS  IEIBIX  BBIPAXKEHUN: JEUCTBUS  C
OJTHOWICHAMH (CIIOKEHHUE, BHIYUTAHWE, YMHOXEHUE), JEHCTBUS C MHOTOWICHAMU
(clo’keHHE, BEIYUTAaHUE, YMHOKCHUE);

— BBINIOJIHATH PA3JIOKEHUE MHOTOWICHOB HAa MHOXHTEIHW OJHHM U3
CIocO0OB: BBIHECEHHE 3a CKOOKy, TPYNIHPOBKA, UCIHOJIb30BaHUuE (Qopmyn
COKPAIIIEHHOT'O YMHOKCHHS,

—  BBIJCNATHh KBaJAPAT CYMMBI U Pa3HOCTH OJTHOWJICHOB; [ /pacKiaabiBaTh Ha
MHOXKHUTETN KBaJAPATHBIN TPEXWICH;

— BBINOJIHATH MPEoOpa30BaHMs BBIPAKEHUH, COAEpPIKAIIUX CTENEHU C
IETBIMA OTPHUIATEIBHBIMUA TTOKA3aTEIISIMHU, TIEPEXOIUTh OT 3aIlUCH B BHJIC CTCTICHU
C IIEJIBIM OTPHUIIATEIBHBIM MOKa3aTeJIEM K 3alKiCH B BUAE APOOU;

— BBINOJIHATH  NpeoOpa3oBaHusi  JIPOOHO-PALIMOHATBHBIX  BBIPAYKEHUM:
COKpamieHue apoOeit, mpuBeAcHUE airedpandeckux Apodedl K  obmemy
3HAMEHATEII0, CII0KCHHE, YMHOXKCHHE, JIeJIeHHE anreOpandeckux apoOei,
BO3BEJICHHE alNreOpandeckoi ApoOW B HATYPATbHYI0 M IEIYI0 OTPUIATEIbHYIO
CTETICHB;

— BBINOJIHATH MPeoOpa30BaHUs BBIPAKEHUM, CcOlEpKalllX KBaJpaTHBIC
KOpHH,

— BBIJCIATH KBAAPAT CYMMBl WJIM Pa3HOCTU JBY4YICHAa B BBIPAKCHUSIX,
coJiep KallluX KBaJpaTHbIC KOPHU;

—  BBITIOJIHATH MPE0Opa30BaHUS BBIPAKCHUH, COEPKAIINX MOTYJIb.

B noBceqHeBHOM KM3HU M TIPH U3YUYEHUH IPYTUX NPEIMETOB:

— BBINIOJIHATH MPEOOpa30OBaHUSI U JICUCTBHUS C YUCIIAMH, 3alMCAHHBIMU B



CTaHJAPTHOM BHU/JE;

— BBINOJHATH IPEOOpa3oBaHUs  ANreOpandecKux  BBIPAXKEHUH  Npu
pELIeHNH 3a7a4 JpYruX Y4eOHbIX MPEIMETOB

YpaBHeHUs] 1 HEPABEHCTBA

— OrnepupoBarb  NOHATUSAMH:  yYpPABHEHUE, HEPABEHCTBO, KOPEHb
YPaBHEHMS, pEUICHUE HEPABEHCTBA, PABHOCHJBHBIE YpPaBHEHHs, 00JIacTh
OIpesieTIeHUs] ypaBHEHMs! (HEPABEHCTBA, CUCTEMbl YPaBHEHU WIIM HEPABEHCTB);

— pemaTh JIMHEHBbIE YPABHEHUSI U YPABHEHUS, CBOJUMBIEC K JINHEHMHBIM C
MIOMOIIIBIO TOXK/IECTBEHHBIX IPE0Opa3OBaHUM;

— pelaTh KBaJpaTHbIC YPABHEHUS U YPABHEHUS, CBOJAUMBIEC K KBAaIPaTHBIM
C TIOMOIIbIO TOXKJIECTBEHHBIX MPE0OPa30BaHUM;

— pematb IpOOHO-THHEWHbIE YPaBHEHUS;

— pemaTh NpOCTEHIINE UPPALUOHAIBHBIE YPABHEHUS

— pelaTh YpaBHEHMS BHJA XN a;

— peuatb ypaBHEHHUS CIIOCOOOM DAa3jOKEHHs HA MHOXHTEIU U 3aMEHbI
IIEPEMEHHOM;

— HCHOJb30BaTh METOJ HMHTEPBAJIOB JUJISl PELIEHUS LENbIX U JpOOHO-
palMOHAJIbHBIX HEPABEHCTB;

— pemaTh JUHEWHBIC YPABHEHMS U HEPABEHCTBA C NTapaMETPaMHy;

— pelaTh HECJIOXKHBIE KBaJAPATHBIE YPABHEHUS C ITAPAMETPOM;

— pelaTh HECIIOKHBIE CUCTEMbI IMHEUHBIX YPABHEHUH C ITAPAMETPAMU;

— peuaTh HECIIOKHBIE YPABHEHUS B LIEJIBIX YUCIIAX.

B noBceaHeBHOM KU3HU M NIPU U3YYECHUH APYTUX NPEAMETOB:

— COCTaBJIATH U peuiaTh JIMHEHHbIEC U KBAJIpaTHBIC YPABHEHUS, YPABHEHUS,
K HAM CBOJAILIMECS, CUCTEMBI JIMHEHHBIX YPaBHEHUH, HEPABEHCTB NPU PELICHUU
3a/1a4 IPYrux y4eOHbIX NMPEIMETOB;

— BBINOJHATH OLEHKY MPaBIONOA00Us pPe3yabTaToB, IOJIy4aeMbIX IPHU
pELIECHUH JIMHENHBIX U KBAJIPAaTHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUN U
HEPABEHCTB IIPH PEUICHUU 3a]a4 IPYTUX Y4EOHBIX IPEIMETOB;

— BbBIOMpaTh COOTBETCTBYIOIIME YpaBHEHHS, HEPABEHCTBA WIM HX
CHUCTEMBI, JJISI COCTABIICHWS MATEMATUYECKOM MOJENIN 3aJaHHOM peallbHOU
CUTYyallU WY IIPUKIIAIHON 3a7a4H;

— yYMETb WHTEPIPETUPOBATH IIOJYYEHHBIH IPU PELICHUH YpPaBHEHUS,
HEPABEHCTBA WJIM CHUCTEMBI PE3YyJbTAT B KOHTEKCTE 3aIaHHON PEaJbHOM CUTYyaluu
WY NPUKJIATHON 3a1a4un

DyHKIUU

— OmnepupoBarh MOHATUSAMU: (DYHKIIMOHAJIbHAS 3aBUCUMOCTb, (YHKIIHS,
rpadguk QyHKIUHU, crocoObl 3aMaHus (PYHKIIMU, apryMEHT W 3HaueHue (PyHKIIUH,
00acTh ONpeAeNeHUus M MHOXKECTBO 3HAYCHUM (YHKIMH, HYIUM (QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, YETHOCTH/HEYETHOCTh
dynkumy;

— cTpouMTh rpaduKM IMHEHHOW, KphgpatHuHON (YHKUMH, O0OpaTHOI
IPONOPIIMOHATBHOCTH, (YHKIINH BHJIA:

— Ha IpuUMepe KBaJpaTUYHON (YHKIIMH, KCIIOJIb30BaTh MpeoOpa3zoBaHUs



rpaduka Gynkunn y=f(X) mis mocrpoenus rpadukoB QPyHKITUH;

— COCTaBJISITH YpaBHEHUS NPSIMON MO 3aJaHHBIM YCIIOBUSAM: MPOXOSIICH
4yepe3 ABE TOYKH ¢ 3aJaHHBIMH KOOpJIWHATAMH, MTPOXO/ISIIEH Yepe3 TaHHYIO0 TOUKY
Y MapajuieIbHON JaHHOU MPSIMOM;

— HccienoBaTh PYHKIUIO 10 e€ rpaduky;

— HaxoIuTh MHO>KECTBO 3HAYCHUM, HYJIH, MIPOMEKYTKH
3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTH KBaJIPaTUYHOW (PYHKITUY;

— OmepupoBaTh MOHIATHSAMHU: TOCIEIOBATEIbHOCTh, apupMeTHYecKas
TIPOTrPECCHsl, TEOMETpUUIECKas TIPOTPECCHSI;

— pemiath 3a7a44 Ha apUPMETHIECKYIO U TEOMETPUIECKYIO MTPOTPECCHIO.

B noBceqHeBHOM KM3HU M TIPH U3YUYEHUH IPYTUX MPEIMETOB:

—  WUIIOCTPHUPOBATh C TIOMOIIBIO Tpaduka pPEalbHYI0 3aBHCHUMOCTH WIIH
IPOIIECC TI0 UX XapaKTEPUCTUKAM;

— HCIIOJIb30BaTh CBOMCTBA M rpaduK KBAAPATHUUYHOM (PYHKIUU TpH
pEIICHNH 3a7a49 U3 IPYTUX y4eOHBIX MPEIMETOB

TexcroBbIe 3a1a4n

— Pemate mpocThie W CHOXKHBIE 3aJja4M Pa3HBIX TUIIOB, a TAKXKE 3a7a4u
TOBBIIICHHOHN TPYAHOCTH;

— HCIIOJIb30BaTh Pa3HBbIE KPATKHE 3alUCH KaK MOJEIHU TEKCTOB CIIOKHBIX
3a/1a4 JJisl IOCTPOEHHUS MMOMCKOBOM CXEMbI U PEIIeHUs 3a]1aY;

— pa3au4arh MOJCNb TEKCTa M MOJENb PEIICHUS 3aJla4l, KOHCTPYHUPOBATh
K OJTHOW MOJICNIN PEIICHUs HECIIOKHON 3a/1a4l Pa3HbIE MOJICITN TEKCTa 3a/1a4H;

— 3HaThb M TPHMEHATh o00a crmocoba IOMCKa pemeHus 3agad  (oT
TpeOOBaHUS K YCIIOBHIO U OT YCJIOBUS K TPEOOBAHMUIO);

— MOJEIUPOBATh PACCYKICHHS MPH TOWCKE PEUICHUs 3a7ad ¢ MOMOIIBIO
rpad-CXeMbl;

—  BBIJICNIATH 3TAIBI PEIICHUS 33191 U COJICPKaHUE KaXKI0ro 3Tara;

— yMETh BBIOMpaTh ONTHUMAJLHBI METOJ PEUICHUS 3aJadydl U OCO3HABaTh
BBIOOpP METOfa, pacCMaTPUBATh PA3IMYHBIE METO/bI, HAXOAUTH PA3HbIC PEIICHUS
3a/1a4M, €CJIU BO3MOXKHO;

— aHaJM3UPOBATh 3aTPYIHCHHUS MPHU PEIICHUH 3a1a9;

— BBINIOJIHATH pa3lU4yHbie MpeoOpa3oBaHUS MPEIOKEHHON 3aaauu,
KOHCTPYHUPOBATh HOBBIE 33/1a4M U3 JIAaHHOM, B TOM YUCJIE OOPATHBIE;

— UHTEPHPETUPOBATh  BBIUMCIUTENBHBIC  PE3yJbTaThl B 3ajade,
HCCJICIOBATH MOYYEHHOE PEIICHUE 3a/1a4u;

— aHaJIM3UPOBaTh BCEBO3MOXKHBIE CHUTYAIlMM B3aHMMHOIO PACIOIOXKEHUS
JIBYX OOBEKTOB M HW3MCHCHHE WX XapaKTEPUCTUK TIPU COBMECTHOM JBIKEHUU
(CKOpPOCTh, BpeMsi, PACCTOSIHUE) TIPHU PEIICHUH 33]]a4 Ha JBIKEHUE JIBYX OOBEKTOB
KaK B OJIHOM, TaK U B ITPOTHUBOIOJIOKHBIX HAIPaBJICHUSX;

— HCCJENOBAaTh BCEBO3MOXHBIC CHUTyallMd TIpU pEIICHWW 3aJad  Ha
JIBIKEHUE TI0 PEKEe, pacCCMaTPUBATh Pa3HbIE CHCTEMbl OTCUETA;

— pemiatb pa3HOOOpa3HbIC 33a/1a4U «HA YACTH»,

— pemarb W OOOCHOBBIBaTH CBOE  pelIeHWE 3amad  (BBIACIATH



MaTEeMaTUYECKYI0 OCHOBY) Ha HaXOXJIEHUE YACTH YMCIIA U YKCIIa IO €r0 YacTH Ha
OCHOBE KOHKPETHOI'O CMBICIIA JIPOOU;

— OCO3HaBaTh M OOBACHATH MJIEHTUYHOCTb 3aJad pPAa3HbIX THUIIOB,
CBS3BIBAIONIUX TPHU BEIMYMHBI (Ha pabOTy, HA TOKYINKHU, HA BUXKEHHUE). BBIIEIAThH
9TU BEJIMYUHBI U OTHOUICHUS] MEXJY HUMH, NPUMEHSATh UX MPU PEIICHUU 3ajad,
KOHCTPYHPOBAaTh COOCTBEHHBIE 3a7a4 yKa3aHHBIX THUIIOB;

— BIAJETh OCHOBHBIMU METOJAMU DEIICHHs 3a/Jad Ha CMECH, CILIaBBHI,
KOHIICHTPAINY;

— pewmarbs 3aJayd Ha MPOLEHTHI, B TOM YHCIIE, CJIOKHBIE IMPOLIEHTHI C
000CHOBaHUEM, UCTIOJIb3YsI pa3HbIE CIIOCOOBI;

— pelarth JIOTMYeCKHe 3aJja4 pa3HbIMHU CIOCOO0amMu, B TOM YHCIIE, C IBYMS
0JIOKaMH U ¢ TpeMsi OJIOKaMH JTAHHBIX C TIOMOIIBIO TaOJIHIT;

— pewiath 3a7a4d M0 KOMOMHATOPUKE U TEOPUHU BEPOSTHOCTEN HAa OCHOBE
UCIOJIb30BaHUS U3YYEHHBIX METOJIOB U 0OOCHOBBIBAThH PEILICHUE;

— pelaTh HECIOXKHBIE 33a]1a4 110 MAaTEMATHYECKOW CTaTUCTHUKE;

— OBJIaJIETh OCHOBHBIMH METOJAMH PEHICHUS CIOKETHBIX  3a/1ay:
apupmeTnyeckuid, anreOpandyeckuid, mepedOp BapUAHTOB, T'€OMETPUUYECKUH,
rpadudeckuii, IPUMEHSTh UX B HOBBIX 10 CPABHEHUIO C U3YUYEHHBIMH CUTYAIIHSX.

B noBceaHeBHOI KU3HU M IPU U3YyUYEHUH JAPYTUX NMPeIMETOB:

— BBIJCNATH NPU PEHICHUM 33Ja4 XapaKTEPUCTUKH pacCMAaTPUBAEMOW B
3a/la4€ CUTYyallud, OTJIMYHBIE OT peajbHbIX (T€, OT KOTOPHIX abCTparupoBaIUCh),
KOHCTPYHUPOBATh HOBBIE CUTYallMM C Y4ETOM ITHUX XapaKTEPUCTHK, B YAaCTHOCTH,
IpU pElIeHUH 3a]]a4 Ha KOHIIEHTPALlUY, YYUTHIBATh IJIOTHOCTh BEILECTBA;

— pemaTh U KOHCTPYHMPOBATH 3aJlayd Ha OCHOBE PACCMOTPEHUS pPEAIbHBIX
CUTYaIlli, B KOTOPBIX HE TPEOYeTCs] TOUHBIN BHIYUCIUTEIbHBIN PE3yIIbTAT;

— peliath 33Ja4d Ha JIBJKEHHE 10 PEKe, paccMaTpHUBasi pa3Hble CUCTEMBbI
oTcyera

CrarucTuka v Teopusi BeposATHOCTEH

— OmnepupoBarh MOHATUSMHU: CTOJIOYAThIE M KPYrOBbIE JIHArPAMMBI,
TaONMIBl  JaHHBIX, CpeaHee apudMeTHYecKoe, MeanaHa, HauOolbliee U
HauMEHbIIee 3HAYCHUS] BBIOOPKH, pa3Max BBIOOPKH, IUCIEPCUS M CTaHIAPTHOE
OTKJIOHEHHUE, Cily4ailHasi U3MEHUHUBOCTb;

— Wu3BJNEKaTh UH(OpMAIUIO, TPEACTaBIEHHYI0O B  Tabimuiax, Ha
auarpaMmmax, rpadukax;

— COCTaBJISITH TaOJMWIbI, CTPOUTHh JHMArpaMMbl U TpauKd Ha OCHOBE
JTAHHBIX;

— omepupoBaTh TOHATHSAMHU: (aKTOpUad YUCTIA, TEPECTAaHOBKH W
coueTaHus, TpeyronbHuk Ilackans;

— TMPUMEHSTh MPaBWIO NPOU3BEICHUS NPU PEUICHUH KOMOWHATOPHBIX
3ajay;

— ONepupoBaTh TMOHATUSMU: CIIy4allHbIA OIBIT, CIIy4ailHbIA BBIOOD,
UCIIBITAHUE, DJEMEHTApPHOE CcllydyalHoe COObITHE (MCXOl), KIIACCUYECKOE
OTIpE/ICICHHE BEPOSITHOCTU CIYYalHOr'O COOBITHSI, ONEpaldyd HaJl CIy4ailHbIMU
COOBITHSIMY;



—  TPEACTABISITH HHGOPMAIIHMIO C TIOMOIILI0 KPYToB Diepa;

— pemaTh 3aJa4d Ha BBIYMCIIEHUE BEPOATHOCTH C MOJCYETOM KOJIMYECTBA
BApUAHTOB C MOMOIIbI0 KOMOUHATOPHUKH.

B noBcegHeBHOM KU3HU M NIPU U3YyYCHUH APYTUX MPEAMETOB:

— U3BJIEKaTh, HWHTEPIPETUPOBATH W MPeoOpa3oBbIBaTh HH(MOPMAIHIO,
NpEeACTaBICHHYI0O B TaliuIax, Ha JAuarpaMmax, rpadukax, OTPaKAIOUIYIO
CBOWCTBA U XaPAKTEPUCTUKHU PEATBHBIX MPOLIECCOB U SABJICHUM;

— ONpeNeNnsITh CTaTUCTUYECKUE XAPAKTEPUCTHUKHU BHIOOPOK MO TabiMIaM,
auarpammam, rpadukam, BBITIOJHITh CPABHEHUE B 3aBUCUMOCTH OT I[EIU PEIIeHUS
3a/1a4y;

— OIICHUBATh BEPOSTHOCTh pealbHBIX COOBITUH U SIBIICHUH.

BbInyCKHUK NOJYYUT BO3MOKHOCTh HAYUHThCS B /-9 Kiaccax i
YCHEHOro MPoA0JIKeHUs 00pa30BaHMsl HA MOBLIIIEHHOM YPOBHeE

JIeMEeHThI TEOPUM MHOKECTB U MATEMATHYECKO JIOTHKHU

— CB0OOOIHO omnepupoBaTh’® MOHATUSIMU: MHOXKECTBO, XapaKTEPUCTUKU
MHOXKECTBA, 9JIEMEHT MHOKECTBA, ITyCTOE, KOHEYHOE U 0ECKOHEYHOE MHO>KECTBO,
MOJIMHOXKECTBO, MPUHAJIC)KHOCTh, BKJIIOUEHHE, PABEHCTBO MHOXECTB, CIIOCOOBI
3aJlaHUE MHOXKECTBA;

— 3a/1aBaTh MHO>KECTBA Pa3HBIMHU CIIOCOOAMHU;

— TPOBEPATH BHITIOJHEHUE XaPAKTEPUCTUUECKOTO CBOMCTBA MHOKECTBA;

— CBOOOJHO OMEPUPOBATH TMOHSATUSIMHU: BBICKA3bIBAHWE, WUCTUHHOCTh U
JIO’)KHOCTh BBICKA3bIBaHUSA, CJIOKHBIE W TMPOCTHIE BBICKA3bIBAHMS, OTPHULIAHHE
BBICKA3bIBAHUIA,

— HUCTUHHOCTH U JIOXKHOCTb YTBEPKJICHUS U €r0 OTPULIAHUS, OTIEpAI[UU HAJl
BBICKA3bIBAHUSIMHU: U, WJIH, HE. Y CJIOBHBIC BbICKAa3bIBAHUS (MMILUTMKALINN);

— CTPOUTh BBICKAa3bIBaHMS C UCIIOJIb30BAaHUEM 3aKOHOB  ajreOpbl
BBICKA3bIBAHU .

B noBceaHeBHOM KU3HU U NPU U3YYE€HUH IPYTUX NMPeAMETOB:

— CTPOUTH PACCYXJECHUS Ha OCHOBE MCIOJIb30BAHUS IIPABUJI JIOTUKH;

— HCMOJIb30BaTh MHOXKECTBA, OMEpalli C MHOKECTBAMU, UX rpaduueckoe
NpEACTaBICHUE JII OMMCAHUSA PEaIbHbIX MPOILIECCOB U SIBICHUM, NMPU PEUICHUU
3a/1a4 JIPyrux y4eOHbBIX MPEAMETOB

Yucaa

— CB00OOMHO OIEpPUPOBATH MOHATHIMU: HATYPATbHOE YHCIIO, MHOXKECTBO
HATypaJdbHBIX YHCEN, LIEJI0€ YHUCIO, MHOXKECTBO ILEJbIX YHCeN, OOBIKHOBEHHAas
Ipo0b, ecATUYHAS APOOb, CMEIIAHHOE YKCIIO, PAIMOHATIBHOE YUCIIO, MHOKECTBO
palMOHANIbHBIX  YHMCEN, MPPAlMOHAIBHOE YHCIO, KOpPEHb CTENEeHH N,
JNEUCTBUTEIBHOE YHMCJIO, MHOXECTBO JCHCTBUTENIBHBIX YHUCE, T'€OMETpHUUYECKast
UHTEpIpETALs HATYPaJIbHbIX, LEJIbIX, PAIMOHAIBHBIX, TEHCTBUTEIbHBIX YACET;

— TMOHMMaTh U  OOBSCHATH  Pa3HUIy MEXKIY TO3UIMOHHOW W

*31ech U ganee — 3HaTh OTIpeJIeIICHIE TOHATHS, 3HATh U YMETh JIOKA3bIBaTh CBOMCTBA (TIPU3HAKH, ©CITH
OHH €CTh) TIOHATHS, XapPaKTEPHU30BaTh CBS3H C APYTUMU MOHATHIMH, TIPEJCTABIISASA OJTHO MOHATHE KaK
Y4acTh LIETIOCTHOTO KOMIUIEKCA, UCIIOJIb30BaTh MIOHATHUE U €r0 CBOMCTBA MTPU NPOBEIECHUN PACCYKIACHUH,
JIOKa3aTeIbCTB, PEUICHUH 3aa4



HEIMO3ULIMOHHON CUCTEMAaMU 3alIMCH YHCET;

— TIEpEeBOJUTH YUCJA U3 OJHOW CHUCTEMBI 3aMUCH (CUCTEMBI CUHUCIICHUS) B
APYTY1O,

— JIOKa3bIBaTh W MCIIOJIH30BaTh MPU3HAKHU JeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11 cymMBbI 1 IPOU3BEACHMS YUCEN MPHU BBHIMOIHEHUU BBIUMCICHUN U PEIICHUU
3a7ad4;

—  BBIIOJHATh OKPYIJICHHE PAlMOHAIBHBIX M HUPPALMOHAIBHBIX YHUCET C
3aJITaHHON TOUYHOCTBIO,

— CpaBHUBAThH JICUCTBUTEIbHbBIC YMCIIA PA3HBIMU CIIOCOOAMH;

— yOOpSAA0YMBATH YHUCHA, 3aliCaHHbE B BUJE OOBIKHOBEHHOH W
JECATUYHOU JIpoOM, YHMCIIa, 3alUCAaHHBIE C HUCIOJIb30BaHUEM apUPMETUYECKOTO
KBaJpaTHOTO KOPHS, KOPHEW CTeneHu OoJibliie 2;

— Haxomuth HOJ] m HOK uyucen pasHsiMu ciocob0aMu 1 MCIOJIB30BAaTh UX
IIPYU PEILLICHNUH 3a]1a4,;

— BBINOJHATHh BBIUYKCICHUS U TIPEOOpa30BaHUS BBIPAXKEHUM, COAEPKAIIUX
JNEUCTBUTEIILHBIE YMCIIA, B TOM YUCJIE KOPHU HATYPAJIbHbBIX CTEIICHEH.

B noBcegHeBHOI JKU3HU U PHU U3YYECHUU APYTUX NPeIMeTOB:

— BBIMOJHATHL U  OOBICHATH PE3YJbTaThl CPaBHEHUS PE3YyJIbTAaTOB
BBIYHMCIICHUN TPU PEIICHUH MPAKTUYECKUX 3a7a4, B TOM YHUCIE MPHUOIMKESHHBIX
BBIYMCJICHUH, UCIIOIB3YSl pa3Hble CIIOCOObI CPAaBHEHUH;

— 3anuChIBaTh, CPABHUBATH, OKPYIJISITh UHCIIOBBIE JAaHHBIC PEaTbHBIX
BEJIMYMH C UCIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

— COCTaBJISITH U OLIEHHUBATHh PAa3HBIMHU CIIOCOOAMH YHCIIOBBIE BBIPAKECHUS
IIPU PEIICHUHU MPAKTUUECKUX 3a/1a4 U 3a1a4 U3 APYruX YU4eOHBIX MPEIMETOB

ToxknecTBeHHBbIE TPeo0pa3oBaHUS

— CBO0OOJIHO OIEpPUPOBATh IMOHATHUSIMU CTENEHU C IEIbIM U JAPOOHBIM
MOKA3aTeNEM;

— BBINIOJIHATH JIOKA3aTENbCTBO CBOMCTB CTEMEHU C IENBIMU U APOOHBIMH
MIOKAa3aTEeIsIMH;

— ONEPUPOBATH TOHITUIMU «OJHOUWICH», «MHOTOWIEH», «MHOTOYJIEH C
OIHOM  IIEPEMEHHOW», «MHOIOWIEH C  HECKOJbKHMHU  IE€PEMEHHBIMUY,
KO()(PUIIUEHTHI MHOTOYJICHA, «CTaHJIapTHAas 3alUCh MHOIOYJIEHAa», CTEINeHb
OJIHOYJICHA U MHOT OUJIEHA;

— CBOOOJIHO BIIAJIETh TMpHUEMaMH MpeoOpa3oBaHMs MLEIBIX M JPOOHO-
palMOHAJIbHBIX BBIPAXKEHUM;

— BBIIOJHATH PA3JIOKCHUE MHOTOYJICHOB HA MHOXHUTEIH Pa3HbIMU
crocob0amu, ¢ UCTIOJIb30BAaHIEM KOMOMHAITNI Pa3IMUHbIX TPUEMOB;

— HUCIOJIb30BaTh Teopemy Buera u Teopemy, oOpaTHyio Teopeme Buera,
JUISL TIOUCKA KOPHEW KBaAPATHOTO TPEXUIICHA W JUISl PEIICHUS 3a7a4, B TOM YHCIE
3a/1a4 ¢ MapaMeTpaMu Ha OCHOBE KBaJPATHOIO TPEXUJICHA;

—  BBINOJHATH JICJICHHUE MHOTOWIEHA HA MHOT'OUYJIEH C OCTAaTKOM;

— JI0Ka3bIBaTh CBOWMCTBA KBAJPATHBIX KOPHEW U KOPHEU CTEIIEHHU N,

— BBINIOJIHATH TPEOOpa30BaHUs BHIPAKCHHUM, COIEPIKAIINX KBaJpPaTHBIC
KOPHH, KOPHU CTETIEHHU N; ( J;f _ ek



— CBOOOJHO OIEpUPOBATH IOHATUSAMH «TOKIECTBO», «TOXKIECTBO Ha
MHOYKECTBE», TOXKIECTBEHHOE NIPEOOPA30BAHNEY;

— BBINOJIHATH pa3fiMyHble MpPeoOpa3oBaHUs BBIPAKEHUM, COAepKaIIUX
MOJTYJIH.

B noBceHeBHOM KM3HU M NIPH U3YYEHUH IPYTUX NPeAMETOB:

—  BBIIOJIHATHh IPE0OPA30BaHUA U AEHUCTBUS C OYKBEHHBIMU BBIPAXKEHUSIMU,
YHCIIOBbIE KOO (PUIIUEHTHI KOTOPBIX 3allMCaHbl B CTAHAAPTHOM BUJIE;

—  BBINOJHATH NIPEOOPA30BaHMsI PALIMOHAIBHBIX BBIPAXKEHUN MPU PELIEHUU
3a/1a4y APYTrux y4eOHBIX MPEAMETOB;

— BBINOJHATH TPOBEPKY MPaBAONOAOOUS (HU3MUECKHX W XUMHYECKHX
(opMyJ1 Ha OCHOBE CpPAaBHEHUS Pa3MEPHOCTEN U BaJIEHTHOCTEM

YpaBHeHUS U HEPABEHCTBA

— CBobogHO omepupoBaTh MOHATHSMH. ypaBHEHHE, HEPABEHCTBO,
PaBHOCWIBbHBIE YPAaBHEHMsI U HEPABEHCTBA, YPAaBHEHME, SBIIOLIEECS CIIEICTBHEM
JIpYroro ypaBHEHMs, YpaBHEHHs, PAaBHOCWJIbHbIE HAa MHO)XECTBE, PABHOCUIJIbHbBIC
npeoOpa3oBaHusl ypaBHEHUH;

— pemarb pa3sHble BUABI YPABHEHUN M HEPABEHCTB U HUX CHUCTEM, B TOM
YUCJ€ HEKOTopble ypaBHEHMs 3 u 4 creneHed, JIpoOHO-pallMOHANIbHBIE W
UppaLMOHAIBHBIC;

— 3HaTh TeopeMy Buera mis ypaBHEHUN CTEIIEHHU BBIIIE BTOPOM;

— TMOHMMAaTh CMBICI TEOPEM O PpAaBHOCWIBHBIX M HEPABHOCWIBHBIX
npeoOpazoBaHUSAX YPABHEHUM U YMETh UX JIOKA3bIBATh;

— BIAJETh Pa3HbIMH METOAAMH PEUICHUS YPAaBHEHMI, HEPaBEHCTB U HX
CUCTEM, YMETh BBIOMPATh METOJ PEIIEHUS U 0OOCHOBBIBATh CBOM BHIOOP;

— HCIIOJIB30BaTh METOJl WHTEPBAJOB Il PELICHUS HEPaBEHCTB, B TOM
yuciie JIpOOHO-pAallMOHAIBHBIX M  BKIIOUYAIOIIUX B Ce0s  MppalnuoOHaIbHbIE
BBIPAYKEHUS,

— pewarb anreOpandeckue ypaBHEHHMsS U HEPABEHCTBA U HX CHCTEMBI C
napaMeTpaMy anredpanyeckuM U rpauueckuM METOIaMU;

— BIAJETh pa3HbIMM METOJAMH JIOKa3aTeIbCTBA HEPABEHCTB; L pemarhb
YPaBHEHUS B LENbIX YHCIAX;

— wu300pakaTb MHOXKECTBA Ha IUIOCKOCTH, 3aJaBaéMble€ YpaBHEHUSMHU,
HEPABEHCTBAMHU U UX CUCTEMaMH.

B noBceqHeBHOM KM3HU M NIPH U3YUYEHUH IPYTUX NPeAMETOB:

— COCTAaBJISITh M peEIIaTh YpPaBHEHMS, HEPABEHCTBA, MX CHCTEMBI IPU
pELIeHUH 3a7a4 IPYyTruX Y4YEeOHBIX IPEIMETOB;

— BBINOJHATH OLEHKY MPaBIONOA00Us pPe3yJIbTaTOB, MOIY4YaeMbIX IpU
pELICHUM PA3JIMYHbIX YPABHEHUI, HEPABEHCTB M UX CHUCTEM IPH PELICHHUU 3a1a4
OPYrUX y4eOHBIX MPEAMETOB

— COCTaBJISITh M PEIIATh YPAaBHEHUS W HEPABEHCTBA C NapaMeTpamu IpH
pELlIeHnH 3a7a4 JPYTUX yUYEOHbIX IPEIMETOB;

— COCTaBJISITh YpaBHEHHE, HEPABEHCTBO WJIM UX CHCTEMY, ONHCHIBAIOIIHE
pEAIBHYIO CUTYalUI0 WIA NPHUKIAJIHYIO 33/1ady, UHTEPIPETUPOBATh IOJTYYEHHBIE
pe3ynbTaThl



DyHKUUHT

— (CB0OOAHO oOmEepUpOBaTh MOHATHSIMH: 3aBHUCHUMOCTh, (DYHKLIMOHAJIbHAs
3aBHUCHMOCTh, 3aBHUCHMas W HE3aBUCHMas TEpPEeMEHHbIC, (YHKIUS, CIIOCOOBI
3aaHus (pyHKLIMH, apryMEHT U 3HaueHue (yHKUUHU, 00JacTb ONpeAeseHUs U
MHOYKECTBO 3HAUCHUS (PYHKIMH, HYTH (YHKIHH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MOHOTOHHOCTb ~ ()yHKUMH,  HauOoJpllee W  HAaWMEHbLIEE  3HAYCHUS,
YETHOCTH/HEUETHOCTh (DYHKIMH, NEPUOAMYHOCTh (PyHKIMHU, Tpaduk GyHKIUH,
BepTUKAJIbHAS, TOPU30HTAIbHAS, HAKIIOHHAS aCUMITOTHI; TpadyK 3aBUCUMOCTH, HE
SIBJISTIOIICCS (DYHKITHCH,

— crpouth Tpaduku GYHKIUNA: JTUHEHHOW, KBaJpaTUYHOM, JIPOOHO-
JIMHEIHOM, CTENEeHHOI IPH Pa3HbIX 3HAYEHMAX MOKa3aTeNns creneny, y [1X ;

—  HCToNb30BaTh mpeoOpazoBanus rpaduka Qynkouu y [ [x[ans
noctpoenus rpapukoB pynkuuit y [ laf [1kx[Ibl1llc;

— aHaATM3MPOBAaTh CBOMCTBA (PYHKIMHA W BUJA Tpaduka B 3aBUCHIMOCTH OT
napaMeTpoB;

— CcBOOOIHO OTIePUPOBATH TOHATHSIMH: MIOCTIEI0BATEIHHOCTD,
OTpaHUYEHHAS TOCJIEIOBATEIbHOCTh, MOHOTOHHO BoO3pacrtatomas (yObIBaroiasi)
MIOCTIEIOBATEIBHOCTD, npenen TIOCJICIOBATEIBHOCTH, apudmernyeckas

nporpeccusi, TEeOMETpUYecKas MpPOrpeccus, XapaKTepUCTUYECKOE CBOWCTBO
apudMeTnyecKoi (reoOMeTpHIECKOM) MPOrPECCHU;

— HCHOJb30BaTh METOJ MaTeMaTHYE€CKONM MHAYKLWU AJs BbIBOJA (GOPMYIL,
J0Ka3aTeIbCTBA PABEHCTB U HEPABEHCTB, PEUICHUS 3a/1a4 Ha I€TUMOCTb,

— HCCJENoBaTh MOCIEI0BATEIbHOCTH, 38JaHHBIE PEKYPPEHTHO;

— pemarb KOMOWMHUPOBAHHBIE 3aJadyl Ha  apUPMETHUYECKYI0 H
r€OMETPUYECKYIO TPOTrPECCHUHU.

B noBceqHeBHOM KU3HU M NIPH U3YYCHUM APYTUX NPEeAMETOB:

— KOHCTpYMpOBaTb M  HCCIENOBaTh  (YHKIHMHU, COOTBETCTBYIOIIHE
peabHBIM MPOIIECCaM U SIBJICHUSM, UHTEPIPETUPOBATH MOIYYEHHbIE PE3YIbTaThI B
COOTBETCTBHHM CO CIEUU(UKON HCCIEqyeMOro Mporecca Wid SIBJICHHUS;

— UCHOJIb30BaTh TpaUKu 3aBUCUMOCTEN JJIi HCCIEIOBAHMS peasbHBIX
IIPOLIECCOB U SIBJICHUH;

— KOHCTPYHMPOBAaTh M MCCIEAOBATh (DYHKIMU MPHU PEUICHUH 337a4d JPYTHX
y4eOHBIX  IPEIMETOB, HMHTEPIPETUPOBATH  IOJYyYEHHbIE  pe3yibTaThl B
COOTBETCTBHHU CO Cllelu(pUKOil yueOHOro npeamera
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— CB0oOOAHO omepupoBaTh MOHATHSAMH: CTOJOYAaThlE M  KPYrOBBIE
JUarpaMMbl, TaOIUIbI TAHHBIX, CPEAHEE apru(PpMETHIECKOoe, MeIMaHa, HauOobllee
U HaMMEHblIee 3HaUeHUs] BRIOOPKH, pa3Max BBIOOPKH, JUCIEPCUS U CTaHAAPTHOE
OTKJIOHEHUE, CIy4ailHasi N3MEHYUBOCTb;

— BbIOMpaTh HambOonee yAoOHBIM crnoco0 mpencTaBiieHus HHGOpMaIUy,
aJICKBaTHBIM €€ CBOMCTBAM U 1ICJISIM aHAJIN3a;

—  BBIYHCIIATH YHCIIOBBIC XapaKTEPUCTUKU BHIOOPKH;

— CBOOOJIHO ONEPUPOBATH MOHATUAMU: (aKTOpHAN YKCIIA, EPECTaHOBKH,
COUYETaHUs U pa3MelleHus, TpeyroabHUK Ilackans;



— CBOOOJHO OIEPUPOBATH MMOHATHAMM. CIYYalHBIA ONBIT, CIy4YalHBINI
BBIOOp, UCHBITAHHUE, DJIEMEHTAPHOE CiydallHOe COObITHE (HMCXOI), KIIACCHYECKOe
OTpEeJIeNICHUE BEPOSTHOCTU CIIY4YaWHOro COOBITHSA, OMEpald HaJ Cly4alHbIMU
COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBL;

— CBOOOJHO OINEPHUPOBATH MOHATHUSAMH. CIyYaWHBIA OIBIT, CIy4alHBIN
BBIOOp, MCIBITAHHE, DJIEMEHTAPHOE CIydyalHOe COOBITHE (KMCXOI), KIIACCHUECKOe
OTIpe/IeNieHHEe BEPOSITHOCTU CIYYalHOT'O COOBITHS, ONEpaldyd HaJl CIy4ailHbIMU
COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBL;

— 3HATh MPUMEPHI CIIYYalHbIX BEJIUYUH, U BBIUUCIATh UX CTATUCTHUYECKHUE
XapaKTEPUCTUKU;

— HCHOJb30BaTh bopMybl KOMOWHATOPUKHU npu pelIeHUH
KOMOMHATOPHBIX 3a/1a4,

— pewmaTh 3aJadyd Ha BBIYKCIECHHE BEPOATHOCTU B TOM YHUCIE C
UCITIOJIb30BaHuEM (hopMyII.

B noBceqHeBHOM KU3HU M NIPU U3YyYCHUH APYTHUX NMPEAMETOB:

— TPEACTaBISITh WHPOPMAIMIO O pEaNbHBIX MpoIeccax | SBICHUSAX
CII0COOOM, aJICKBaTHBIM €€ CBOMCTBAM U LN UCCIICIOBAHUS;

— aHaJIM3MpOBaTh W CPABHUBATh CTATHCTHYECKHE XapaKTEPUCTUKU
BBIOOPOK, TMOJYYEHHBIX B MPOIECCE PEIICHUS MPUKIATHON 3aauM, H3y4deHUs
pEAIbHOTO SIBJICHUS, PELICHUS 3a/1a4d U3 JIPYruX YUeOHbIX MPEIMETOB;

— OLICHUBATh BEPOSTHOCTb PEATBHBIX COOBITHMA W SBICHUN B PA3IUYHBIX
CUTYyalUsIX
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— Pemate npocTbie W CHOXHBIE 3a7auyd, a TAKXKE 3aJadyd IOBBIIIEHHOU
TPYAHOCTH U BBLAEISATh UX MATEMATHYECKYIO OCHOBY;

— pacrno3HaBaTh pa3HbIE BUbI U TUIIbI 33]1aY;

— HCIIOJI30BaTh PA3HbIE KPAaTKUE 3aIUCU KAaK MOJEIH TEKCTOB CIOKHBIX
3a7a4 M 3a/7a4 MOBBIILIEHHOW CIOKHOCTH JJIsI TTOCTPOCHUSI MOUCKOBOM CXEMBI U
pelieHust 3ajad, BBIOMpATh ONTUMAIBHYIO IJisi pacCcMAaTpUBAeMOW B 3ajaue
CUTYyallud MOJIEIb TEKCTA 3a/1a4u;

— pa3nuyarh MOJIENb TEKCTa U MOJENb PELICHHS 3a]lauyd, KOHCTPYUPOBaTh
K OTHOM MOJIEJIU PEIICHMS CIIOKHBIX 3a/1a4 pa3Hble MOJENIH TEKCTA 3aJauH;

— 3HaTh M TMPUMEHATH TPU cHocoda NOHMCKa peleHus 3agad  (oT
TpeOOBaHUS K YCIIOBUIO M OT YCJIOBHUS K TPEOOBaHHMIO, KOMOMHUPOBAHHBIN);

— MOJEIUPOBATh PACCYKIECHUS NPHU TMOUCKE PEHIEHUS 3a/1a4 C MOMOIIbIO
rpad-cxeMsl;

—  BBIIEIATH 3TAMbl PEUICHUS 33J]a4U U COJIEPKaHHUE Ka)K0ro ATala;

— yMeTh BBIOMpaATh ONTUMAJIBLHBIA METOJl PEICHUs 3a/ladyd U OCO3HaBaTh
BBIOOp METOZa, pacCMaTpPUBaTh Pa3IMYHbIE METO/bI, HAXOAUTh Pa3HbIE PEUICHUS
3a/1a4M, €CIIM BO3MOXKHO;

— AHAJIU3UPOBATH 3aTPYIHEHUS NP PELICHUH 33/1a4,;

— BBINOJIHATH pa3jiMyHble MpeoOpa3oBaHMs MPEIIOKEHHON 3ajauH,
KOHCTPYHUPOBATh HOBBIC 33/1aUM U3 IAaHHOM, B TOM YHUCJIE OOPATHBIC;

— HHTEPNPETHPOBATH  BBIYUCIMUTENIBHBIE  pE3yJbTaThl B 3aJaue,



UCCIIEZIOBATH MTOJIyYEHHOE pElIeHUE 3a/1a4H;

— W3MEHATh yCIOBHE 3a1ad (KOJIMYECTBEHHBbIE WM KaueCTBEHHBIE
JIaHHBIE), UCCIIEI0BATh U3MEHEHHOE NTPe0Opa30BaHHOE;

— aHaAJM3HUPOBAaTh BCEBO3MOXKHBIE CHUTYaIlMM B3aUMHOTO PACHOJIOKEHUS
IBYX OOBEKTOB M M3MEHEHHE HX XapaKTEPUCTUK IMPH COBMECTHOM JBM)KEHUH
(ckopocTh, BpeMsi, pacCTOSTHUE).IIPU PEIICHUE 3a]ad Ha JIBUKCHHE JIBYX 00bEKTOB
KakK B OJIHOM, TaK U B POTHUBOMOJOKHBIX HANPABIEHUSIX, KOHCTPYHPOBATH HOBBIE
CUTYaIlM¥ Ha OCHOBE M3MEHEHHUs YCIOBUH 3a7a4i IPU JBMKCHHUHU 110 PEKE;

— WCCIEAOBaTh BCEBO3MOXHBIC CHUTyallud TIPH pEUICHUH 3aJad Ha
IBIDKEHHE 110 PEKe, pacCMaTpUBATh Pa3HbIE CUCTEMbI OTCUETa;

— pemaTh pa3HOOOpA3HBIC 33Ul «HA YaCTH,

— pemath W OOOCHOBBIBATH CBOE pemieHHe 3aaad  (BBLACTATH
MaTEMaTUYEeCKYI0 OCHOBY) Ha HAaXOXKJCHUE YaCTH YMCJIA M YUCIA 10 €ro YacTh Ha
OCHOBE KOHKPETHOI'0 CMbICJIA JpooH;

— OOBSCHATH HMICHTUYHOCTH 3a7a4 pa3HbIX THUIOB, CBA3BIBAIOIIMX TPHU
BEJIMYMHBI (Ha paboTy, Ha MOKYIKH, Ha JBIKEHHE). BBLICTATH 3TH BEIUYUHBI U
OTHOILICHUSI MEXIYy HUMH, MPUMEHITh WX MPH PEIICHUH 3a/1ad, KOHCTPYUPOBATh
COOCTBEHHBIE 33/]1a4 YKA3aHHBIX TUIIOB;

— BIIQJCTh OCHOBHBIMHM METOJAaMHU pEIICHUs 3aJady Ha CMECH, CIUIaBHl,
KOHIICHTpAIlMH, HCIIOJNIb30BaTh WX B HOBBIX CHUTyallUSX IO OTHOUICHHIO K
M3YyUEHHBIM B Mpoliecce 00yueHus;

— pemaTh 3aJadyd Ha TPOLEHTHl, B TOM YHUCIE, CIIOKHBIE IMPOIEHTHI C
000CHOBaHUEM, UCIIOJIb3YsI pa3HbIE CIIOCOOBI;

— peuiath JIOTMYECKUE 3aJ1a4M pa3HbIMU CIIOCO0aMHU, B TOM YHCIIE, C IBYMS
OJI0KaMH ¥ ¢ TpeMs OJIOKaMH JJAHHBIX C TIOMOIIbIO Ta0JIHII;

— pemath 3a7aud MO0 KOMOWHATOPUKE U TEOPUHU BEPOATHOCTEH HA OCHOBE
UCTOJIb30BaHUS U3YUYEHHBIX METOJ0B 1 0OOCHOBBIBATH PEIICHUE;

— pemaTh HECIOXKHBIE 3a/1a4H [0 MATEMAaTUYECKON CTaTUCTHKE;

— OBJAAeTh OCHOBHBIMM METOJAaMH pEIICHUS CIOKETHBIX  3aJay:
apudmernyeckuii, anreOpanyueckuii, mepedOp BapUAHTOB, T'C€OMETPHUUECKHUH,
rpaduuecKuii, MPUMEHATh UX B HOBBIX MO CPABHEHUIO C N3YYEHHBIMU CUTYAIHsX.

B noBceHeBHOM KU3HM M TIPH M3YyYEeHUH JPYTUX NPeAMETOB:

— KOHCTPYHpOBAaTh HOBBIE [JIsl JAaHHOW 3aJaydl 3aJauyHble CUTYallUd C
y4€TOM peallbHBIX XapaKTepPUCTUK, B YACTHOCTH, MpPH pEIIeHHH 3aj]ad Ha
KOHIICHTpAIlMH, YYUTHIBATh IUIOTHOCTH BEIIECTBA; pellaTh W KOHCTPYHMPOBATH
3aJladyl Ha OCHOBE PAaCCMOTPEHUSI pEasIbHbIX CUTYyallUi, B KOTOPBIX HE Tpedyercs
TOYHBIN BBIYMCIUTEIBHBIN pE3ybTaT;

— pemiath 3aJaud Ha JABIDKEHUE MO pEKe, paccMaTpHBasl pa3HbIe CUCTEMBI
oTcuéTa; KOHCTPYHpOBATh 3aJadyHble CHUTYyallud, NPUOIIKEHHBIE K peabHOM

JIEUCTBUTEIILHOCTH
BocnurarejabHbIe pe3yJjbTaThl:

— OCBOEHHE 00YYaIOLUMUCS COIMAIBHOTO OMbITa, OCHOBHBIX COIIMAJIBHBIX
poJiel, COOTBETCTBYIOIIUX
— BEAyWIEW JAeATENbHOCTM JaHHOTO BO3pacTa, HOPM H  IPABUI



00IIIeCTBEHHOI'O TTOBECHU;

— (¢dopMUpOBaHHWE TOTOBHOCTH OOYYAIOIIMUXCS K BBIOOPY HAmpaBJICHHS
cBoel npodhecCuOHATBHOM

— JIeATEIbHOCTH B COOTBETCTBUM  C  JIMYHBIMH  HHTEPECaMHU,
WHIUBHUIYaIbHBIMH OCOOCHHOCTSIMH U

— CHOCOOHOCTSIMH, C y4E€TOM MOTPEOHOCTEHN PhIHKA TPY/a;

— ¢opMupoBaHHe W pa3BUTHE 3HAHWUN, YCTAHOBOK, JIMYHOCTHBIX
OPUEHTHPOB M HOPM 3JIOPOBOTO H

— 0Oe3onmacHOro oOpa3a KU3HU C LEIbI0 COXPAaHEHUS M YKpPEIUICHUS
($u3nYecKoro, MCUXOIOTUUECKOr0 U

— COLMAJbHOIO 3/I0pOBbS OOYHYAIOIIMXCS KaK OJHOM M3 IEHHOCTHBIX
COCTABJISIONINX JTHYHOCTHA 00yJaroIerocs

— W OpPHUEHTUPOBAHHOM Ha JOCTHXKEHHE IUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOCHUSI OCHOBHOM 00pa30BaTEIIbHOM

— TporpamMMbl OCHOBHOT'O 00IIIero 00pa3oBaHus;

— ¢dopMuUpOBaHKE IKOJIOTUYECKOMN KYIbTYpPHI,

— ¢dopMupoBaHHE aHTUKOPPYIIIUOHHOTO CO3HAHMSL.



2. CTPYKTYPA U ITIPUMEPHOE COIEP KAHUE YUYEBHOI'O
HNPEIMETA

Auredpa

JJIeMEeHThI TEOPUHU MHOKECTB U MATEMATHYECKOM JIOTUKHU

Cornacio @I'OC ocHOBHOro o6mero oOpa3oBaHHUs B KypC MaTeMaTHUKH
BBe/IeH pazzaen «Jlorukay, KOTOpbId HE MPEAINoiaraeT JOMOJIHUTEIbHBIX YACOB Ha
W3YYEHUM M BCTPAauMBAETCd B pA3JWYHbIE TEMBI KYypCOB MaTE€MAaTUKU W
WH(POPMATHKHU U TIPEIBAPSCTCS O3HAKOMIICHUEM C DJIEMEHTaMH TCOPUH MHOXKECTB.

MHo:xecTBa M OTHOLIICHHUSI MEXKITYy HUMH

MHOX€ECTBO, XapaKTEPUCTHUUYECKOE CBOMCTBO  MHOXECTBA, 3BJIEMEHT
MHOXKECTBa, IIYCTOE, KOHEYHOEe, OECKOHEYHOe MHOXecTBO. [logmMHOXeCTBO.
OTHollIeHNE MPUHAJIEKHOCTH, BKJIIOUECHHS, PABEHCTBA. DJIEMEHTHl MHOXKECTBA,
CrocoOBI  3aJaHUSI MHOXKECTB, pACIIO3HABAHHE TOJMHOXECTB M DJIEMEHTOB
MOJIMHOKECTB C UCIIOJIb30BaHUEM KPYroB Diliepa.

Onepanum HAX MHOKeCTBAMU

[lepecedenne n 00bEeTIMHEHNE MHOXKECTB. Pa3HOCTh MHOKECTB, JIOTIOJIHCHHE
MHOKecTBa, MHTepnperanus omnepanyii HaJl MHOXKECTBAMHU C MOMOIIBIO KPYroOB
Diinepa.

JJIeMEeHThI JIOTUKH

Onpenenenue. YTBepxkAeHUS. AKCHOMBI W TeopeMbl. Jl0Ka3aTenbCTBO.
Jloka3zatenbCTBO OT MPOTHUBHOrO. Teopema, oOpaTHass nanHou. Ilpumep wu
KOHTpPIpUMED.

Bricka3biBaHus

NcTuHHOCTE W JIOXKHOCTH  BbICKa3biBaHUSA. CJOXHBIE M TIPOCTHIE
BbICKa3bIBaHUs. Onepanyu HaJl BBICKA3bIBAHUSIMU C HCIIOJIb30BAHUEM JTOTMYECKUX
CBSI30K: W, WJIH, HE. Y CJIOBHBIC BHICKA3bIBaHHS (MMILTHKALIMH).

Yucaa PanuoHnajabHbIe YHUCIA

MHOXeCTBO paluoHadbHbIX uyucel. CpaBHEHHE palMOHAIBHBIX YHCEN.
JIelCTBHUS C pallMOHAIBHBIMU 4YMciamu. lIpeacTaBieHne palMOHAIBbHOIO YHCIIA
JECATUYHOU JPOOBIO.

HppaunonanabHbie yucia

[loHsTHE WppalMOHAIBLHOTO uYucia. JPacrno3HaBaHHe HPPALOHAIBHBIX
gucen. [lpumeps nokaszarenbcTB B anrebpe. MppanwoHaabHOCTH — YHUCIHA.
[Ipumenenue B reomerpuu. CpaBHEHHE HPPALMUOHAIBHBIX 4HCENl. MHOXKECTBO
JEUCTBUTEIBHBIX YUCET.

ToxpecTBeHHbIE Pe0OpPa3oBaAHUSA

YucnoBble 1 0YKBEHHBIE BbIPAKCHUSA

Boipaxxenue ¢ nepeMeHHOW. 3HaueHue BbIpakeHus. [loacraHoBka
BBIPaKEHUI BMECTO IEPEMEHHBIX.

esbie BbIpakeHUs

CrerneHb ¢ HaTypaJdbHBIM TIOKa3zateineM U €€ cBoicTBa. I[IpeoOpazoBanus
BBIPAKECHUM, COAEPKAIIMX CTENEHU C HATYypAIbHBIM TIOKa3zareneM. OOHOUJIEH,
MHOroujieH. J[efCTBUS C OJJHOWIEHAMU U MHOT'O4YJIE€HAMH (CJI0KEHUE, BBIYUTAHUE,
yMHOXEHUE). DOpMylibl COKPAIIEHHOTO YMHOXKEHMS: pa3sHOCTh KBaApaToB,
KBaJIpaT CyMMBbI U Pa3HOCTH. Pa3moxeHne MHOrowieHa Ha MHOXKHUTEIIN: BBIHECEHUE



o0Iero MHOXKHTENS 3a CKOOKHM, TpPYIIUPOBKA, TMpuUMeHeHue Gopmyn
COKpalIEHHOI0 YMHOKEHMS. KBaJpaTHbI TPEXWIEH, PAa3j0KEHUE KBaJIPaTHOTO
TPEXUYIICEHA HA MHOKUTEIH.

/{po0HO-paniuoHA/IbHbIE BHIPAKECHUSA

Crenenp ¢ 1enbIM  mokaszateneMm. I[IpeoOpasoBaHue ApOOHO-TMHEWHBIX
BBIPQXKEHMI: CJIOXKEHHE, YMHOXEHUE, JeleHue. Anredpanyeckas apoOb.
JlonycTuMble 3Ha4YeHUs MEPEMEHHBIX B JPOOHO-PALMOHAIBHBIX BbIPAKECHUSIX.
Cokpaiienue anredpandeckux apooOeit. IlpuBenenue anredpanyeckux apoOen K
oOmiemMy 3HameHaTento. JledcTBusi ¢ anreOpanueckumMu ApOOsIMU: CIOXKEHUE,
BBIYMTAHUE, YMHOXKEHHUE, JIEJIEHNE, BO3BEICHUE B CTCIICHb.

[IpeoGpazoBanre BEIpAKEHH, COAEPIKAIINX 3HAK MOJTYIIS.

KBaapaTHbie KOpHH

ApudmMernuecknii KBaJpaTHBIM KOpeHb. lIpeoOpasoBanue BBIpaKEHHH,
COZIEpIKAILIUX KBAJPATHbIE KOPHU: YMHOKEHUE, JIEJICHNUE, BBIHECEHUE MHOMXUTEIS
U3-TI0JI 3HAaKa KOPHS, BHECEHUE MHOXKUTEINS IO/ 3HAK KOPHS.

YpaBHeHnus u HepaBeHcTBA PaBeHcTBa

UucnoBoe paBeHCTBO. (CBOMCTBAa YHUCIOBBIX pPaBEHCTB. PaBEHCTBO ¢
MIEPEMEHHOM.

YpaBHeHus

IlonssTne  ypaBHEHMSs W  KOpHS  ypaBHeHusa. IlpencraBinenne o
PaBHOCWJILHOCTH ~ypaBHeHuH. OOyacTh ompeaeicHus ypaBHeHHs (00J1aCTh
JIONYCTUMBIX 3HAYCHHI TTEPEMEHHON).

JInHeHOEe YpaBHEHHUE U ero KOPHHU

Pemenue nuHenHbIXx ypaBHeHHH. JIMHEHHOE ypaBHEHHE C MapaMETPOM.
KonnuecTBO KOpHEN JIMHEMHOTO ypaBHEHHWs. PellleHHe JTUHEWHBIX YPaBHEHUH C
rapaMeTpoM.

KBaapaTtHoe ypaBHeHHEe H €r0 KOPHU

KBanparnsie YPaBHEHUS. Henomnnsie KBaJIpaTHbBIC YpaBHEHHUS.
JIMCKpUMUHAHT KBaJpaTHOro ypaBHeHus. Dopmyla KOpHEW KBaJApaTHOIO
ypaBHeHus. Teopema Buera. Teopema, oOpartHas teopeme Buera. Pemenue
KBaJIPATHBIX YPAaBHEHHI. HCIONb30BaHUE (DOPMYINBI ISl HAXOXKIACHHUS KOPHEH,
rpauueckuii MeToJ| peuieHus, pa3iokKeHUe Ha MHOXKHUTENIH, NOoJ00p KOpHEH ¢
UCIIOJIb30BaHUEM TeopeMbl Buera. KonnuecTBo KOpHEN KBaJIpaTHOTO YPaBHEHHUS B
3aBUCHUMOCTH OT €ro JAUCKpPHUMHUHAHTA. DHKBajpaTHble ypaBHEHUS. Y paBHEHUS,
CBOJMMBIE K JINHEVMHBIM M KBaApaTHbIM. KBasipaTHbIEC ypaBHEHHUsI C TAPAMETPOM.

/{po0HO-panuOHaIbHbIE YPABHEHUSA

Pemenue npoctedmmx ApoOHO-TMHEHHBIX ypaBHeHM. Pemenue npoOHO-
PalMOHAIIBHBIX YPABHEHUM.

Mertonbl pelieHuss ypaBHEHUH: METO/Abl PAaBHOCWIBHBIX MPeoOpa3oBaHUi,
METOJ 3aMEHbl MepeMeHHOH, rpaduueckuit meron. lcnonb3oBaHuE CBOMCTB
(PYHKIII/Iﬁ [IPU PELIEHUU ypaBHeHHﬁ. HpOCTGﬁHIHG HppalMOHAJIBHBIC YPaBHCHUS

f(x)=a,f(x)= g(x);

YpaBHeHuUs BUAA x"=a. YpaBHEHUS B LIENBIX YUCIIAX.

Cucrembl ypaBHEeHHH



VYpaBHeHHE C JBYyMsS IEPEMEHHBIMU. JIMHEHHOE YypaBHEHHE C JByMS
nepeMeHHbIMU. [Ipsimas kak rpaduyeckas MHTEpIpETaIUs JIMHEHHOTO0 YpaBHEHUS
C IBYMsI ITIEPEMEHHBIMM.

ITonsaTHE cucTeMsl ypaBHEHUN. PellieHre cucTteMbl ypaBHEHUN.

Meroapl pemeHns CUCTEM JIMHEMHBIX YPaBHEHHU C JBYMs NEPEMEHHBIMU:
rpaduuecKuii METo, METO]I CJI0’KEHHUS, METO/I TIOJICTAHOBKH.

CucTempl JIMHENHBIX YPaBHEHUH C TAPAMETPOM.

HepaBencrBa

UucnoBsle HepaBeHcTBAa. (CBOMCTBa YHCIOBBIX HepaBeHCTB. [IpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB MPHU 33JJaHHBIX 3HAYCHUSIX NTEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. OOnacThb
OIpe/IeIICHUs] HepaBeHCTBa (00JIACTh TOMYCTUMBIX 3HAUYCHUH TEPEMEHHOM).

Peuienre MMHENHBIX HEPABEHCTB.

KBagpaTHoe HEpaBEHCTBO H €ro peuieHus. PemeHue KBagpaTHBIX
HEPaBEHCTB. MCIOJIb30BaHNUE CBOMCTB U rpaduka KBaApaTUYHOU (PYHKIIMH, METO]
MHTEPBAJIOB. 3allMCh PEUICHUS KBaJPATHOTO HEPABEHCTBA.

Pemenue 1menbix W ApOOHO-pAlMOHAIBHBIX  HEPABEHCTB  METOIOM
VHTEPBAJIOB.

Cucrembl HEpaBEHCTB

CucTtempl HEPAaBEHCTB C OHOM NEPEMEHHOMU. Perienne cucrteMm HEpaBeHCTB ¢
OJTHOM TIEPEeMEHHOW: JIMHEWHBIX, KBaJApaTHbIX. M300paxeHne pelieHusi CUCTEMbI
HEPaBEHCTB HA YMCJIOBOW NPSIMOM. 3alIUCh PEMIEHUSI CUCTEMbI HEPABEHCTB.

Oyukuuu [HonsaTue GpyHKkuun

JlekapToBbl KOOPJAMWHATHI Ha IUIOCKOCTH. POpMUpPOBAHUE MPEICTABICHUN O
METaNpeIMETHOM TMOHITUU  «KOOPJAUHATBHY. (CnocoObl 3amaHust  (QYHKIUN:
aHAMUTHYECKUH, Tpaduueckuit, Tabmuuneii. [padux ¢yakmuu. [Ipumeps
(GyHKIMHA, TMONy4aeMblX B TIPOLIECCE HCCIENOBAaHUSA PaA3IMYHBIX pealbHBIX
IPOIIECCOB M peUIeHUs 3a1ay. 3HaueHue QyHKiuu B Touke. CBoiicTBa (pyHKIMIA:
0o0JacTh  ONpeneseHus,  MHOXECTBO  3HAUYCHHUM,  HYIM,  IPOMEKYTKU
3HAKOMOCTOSIHCTBA,  YETHOCTH/HEYETHOCTh,  IPOMEXKYTKM  BO3pacTaHus U
yObIBaHUSI, HAaMOOJIbIIIEe M HaMMeEHbIIee 3HaueHus. ViccnenoBanue GyHKIMM 110 €€
rpaduky.

IIpencraBienne 00 aCUMITOTAX.

HenpepobiBHocTh ¢pynkimu. Kycouno 3aganubie pyHKIUH.

JIuneiinas pyHKUUSA

CaoticTBa 1 rpaduk TUHEHHONW QYHKIHMH. YTIOBOH KOAI(DPHUITMEHT TPSIMOIA.
Pacnonoxenue rpapuka nuMHEHHOM (YHKIMM B 3aBUCHUMOCTH OT €€ YIJIOBOTO
ko3 dunurenTa u cBobogHOro uwieHa. Haxoxmenne kod()PUIIMEHTOB JIMHEHHOU
(GYHKIMK O 3aJaHHBIM YCJIOBHUSIM: MPOXOXKJEHUE MPSMOIMl 4Yepe3 JBE TOUKHU C
3aJJaHHBIMU KOOpJIMHATaMM, MPOXOXKIACHHE MPAMOM Yepe3 [aHHYI0 TOYKY U
MapaJuIeIbHOW JaHHOU MIPSAMOM.

KBaaparuunas pyHkuus

CeoiictBa u Tpaduk kBangpatndHod (yHknuu (mapaboma). IlocTtpoeHue
rpaduka KBajpaTUUHON QYHKIMH 10 ToukaM. HaxoxxaeHnue Hyseil KBaJpaTUudHON
(GyHKIMH, MHOKECTBA 3HAYECHUHN, TPOMEKYTKOB 3HAKOMIOCTOSIHCTBA, IIPOMEKYTKOB



MOHOTOHHOCTH.

OOpaTrHasi NPONOPUUOHAIBHOCTH

CaoiicTBa ¢ynkuuu . I'unepOona.

I'paduxn pynknmii. [IpeoOpasoBanue rpaduka pyukuun y — O F (X) mis
nocrpoenus rpapuxos Gynkuuii Buga y U Daf ~ kKx[ bl € c.

I'paduk pynxuun

IHocnenoBaTeJbHOCTH M MPOrPECCHH

YucnoBas MOCJIEA0BATEIbHOCTb. [Tpumepsr YUCIIOBBIX
nociieoBaTenbHOCTe. beckoHeuHble MOociie0BaTeNbHOCTH. ApudmeTndeckas
nporpeccust U e€ cpoiicTBa. ['eomerpuueckas mporpeccus. dopmysia 0OIIEro
YleHa M CYMMbl N TEPBBIX WICHOB apU(PMETUYECKOH U TIeOMETPUUECKOU
nporpeccuil. Cxoaauascs reOMETpUYECKast POTrpecCusl.

Pemrenue TexkcTOBBIX 32124

3amaun Ha Bce apu(MeTHYECKHUE 1eiiCTBUSA

Pemenne TekcTOBBIX 3amau apudmernyeckuM crnocodom. Mcmonb3oBaHue
Ta0JIMII, CXEM, YEPTEXKEH, APYruX CPeACTB MPE/ICTABICHUS JAHHBIX MPHU PELIEHUU
3aa4H.

3agaum Ha QBMKeHHMe, PA00TY U OKYIIKH

AHanM3 BO3MOXKHBIX CUTYallM B3aMMHOT'O PaCIOI0KEHUSI OOBEKTOB MPU UX
JIBW)KEHUH, COOTHOLIEHUS OOBEMOB BBINNOJHAEMbIX pabOT HpU COBMECTHOU
pabore.

3amaum HA YACTH, 10JIH, IPOLEHTbI

Pemrenne 3ajay Ha HaxOXKIEHUE YacTH 4YMCJIAa M YHCIA IO €ro 4acTH.
Pemenune 3agady Ha npoueHThl U A0dU. [IpumeHeHue mpomnopiuil mpu peleHun
3az1ay.

Jlornueckue 3agaun

Pemenue normuecknx 3agad. PemieHuwe JOrMYECKMX 3a4ad € ITOMOILBIO
rpadoB, Tabaui. OCHOBHbIe MeTOAbl pelleHHsl TEeKCTOBBIX 3a/a4:
apupmernyeckuid,  anreOpamyeckuii, nepebop  BapuaHToB.  llepBuuHble
NPENCTaBICHUS O JPYIHMX METoJax pemieHus 3anad  (TeOMETpUYecKue |
rpaduuecKue METO/IbI).

CraTtuctuka v Teopusi BepositHocTeii CTaTHCTHKA

Tabnuynoe u rpaduyeckoe NPEACTABICHUE JaHHBIX, CTOJNOYAThIE W
KpPYroBble JuarpaMmbl, rpaduky, NpPUMEHEHHE [uarpaMM H TpaduKoOB s
ONKCAaHUs 3aBUCUMOCTEH pEaJbHBIX BEJIWYMH, HU3BJIEUCHHE WH(POpPMaLUU U3
Tabnui, auarpamMMm U rpadukoB. OnucaTenbHble CTATUCTHUYECKHE MOKa3aTelu
YHCIOBBIX HAOOpOB: cpeaHee apudmernyeckoe, MenuaHa, HauOoibliee U
HaMMEHbIIEE 3HAYEHUs. Mepbl pacceMBaHUs: pa3Max, AUCIEPCUS U CTaHAAPTHOE
oTkinoHeHue. CiydailHasgs W3MEHYMBOCTh. VI3MEHUMBOCTH NpU H3MEPEHUSX.
Pemaronmue npaBuia. 3akOHOMEPHOCTH B U3MEHUMBBIX BEJIMUUHAX.

Ciryuaiinbie cOObITHSA

CrnyuyaliHble OMBITHI (PKCIIEPUMEHTHI), dJIEMEHTApHbBIC CIIy4alHBIE COOBITHS
(ucxonpl). BeposiTHOoCcTH 3nemMeHTapHBIX cOObITU. COOBITUS B CIy4alHBIX
AKCIIEPUMEHTaX U OJaronmpUsTCTBYIOIIUE dJIEMEHTapHbIe COOBITHA. BeposTHoCcTH
CllydailHbIX cOObITHI. ONBITH ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSMHU.



Krnaccuueckne BEpOSTHOCTHBIE OIBITHI C HCIOJb30BAHUEM MOHET, KYOHKOB.
IIpencraBineHne coOBITUH C NMOMOUIBIO Auarpamm Oinepa. IIpoTuBomnonoxHsie
coObITHs, OObEIMHEHHE U mnepecedeHue coObiThil. IlpaBuino  cnoxeHus
BeposiTHOocTel. Ciyualinbiil BeIOOD. IIpencTaBnenne skcriepuMeHTa B BUIE JEPEBA.
He3aBucumpie coOBITHS. YMHOXKEHUE BEpPOSTHOCTEM HE3aBHCHUMBIX COOBITH.
ITocnenoBarenpHble HE3aBUCHMMBbIE UCHbITaHus. [IpencraBieHue 0 HE3aBUCUMBIX
COOBITUSIX B )KM3HH.

DJIeMeHTbl KOMOUHATOPUKH

[IpaBmiio yMHOXKEHMs, IMEpPECTaHOBKH, (akropuan uucia. CoueraHus u
yncno coyeranuid. Gopmyia yncna couetanuid. TpeyronpHuk Ilackansg. OnbITel €
OOJBIIMM YHCIOM PAaBHOBO3MOXKHBIX JJIEMEHTApHbIX COOBITHHA. Bpruncnenue
BEPOATHOCTEW B OMbITAX C MPUMEHEHHMEM KOMOMHATOpPHBIX Gopmyn. McnbiTanus
bepuymnu. Ycnex u Heyngaua. BeposTHOCTH COOBITHIT B CepUM HMCIBITAHUMA
bepnynnu.

Cay4aiiHble BeJTMYUHBI

3HAKOMCTBO CO CJIy4alHbIMH BEJIMYMHAMU Ha IpUMepax KOHEUYHBIX
TUCKPETHBIX CIIy4anHbIX BEJIWYHH. Pacnpenenenne BEPOATHOCTEHN.
Maremarnyeckoe oxxuganue. CBoiicTBa MaTeMaTH4eckoro oxunanus. [lonstue o
3akoHe Oompmnx uyucen. M3mepenue BepositHocTel. IlpuMeHeHne 3akoHa
OOJBIIMX YUCEN B COLIMOJIOTMHU, CTPAXOBAHUH, B 3/IpAaBOOXPAHEHUH, 00ECIIeYECHUN
0€30M1aCHOCTH HACEJICHUS B UPE3BbIUANHBIX CUTYAIUIX.



COIEPKAHUE KYPCA MATEMATHUKH B /-9 KITIACCAX
(MOBBIIEHHBIA YPOBEHD)
AJITEBPA YU CJIA

PanuoHanbHbIe YK cIa

CpaBHEHUE pAlMOHAIBHBIX YHCEI. JIeHCTBUS ¢ pallMOHAIBHBIMHA YHCIIAMMU.
Koneunsie n 6eckoHeuHble necaTudnbie apodu. IIpencraBienne paruoHAIBHOTO
Yyucia B BUJIE JIECATUYHOU TpoOH.

HNppaunonanabHbie yucia

[lonsiTue wWppanuoHaIbHOrO uMcHa. Pacno3HaBaHue HppaLMOHAIBHBIX
yucen. JleMcTBUsL C HppaluoHaNbHbIMU uuciaamMu. (CBOHCTBAa JEUCTBUH C
UppALMOHAIbHBIMU unciiaMi. CpaBHEHUE MPPALMOHAIBHBIX 4YKCEl. MHOXKECTBO
JNEUCTBUTEIILHBIX YUCE.

IIpencraBieHus 0 paCIIMPEHUSAX YUCIOBBIX MHOXKECTB.

ToxaecTBeHHbIEe IPe00Opa3oBaHus

YucsioBbIe U OyKBEeHHbIE BbIPAKEeHUSA

BoipaxxeHnue ¢ niepeMeHHOW. 3HaueHue BbIpakeHus. [loacraHoBka
BBIPAYKEHUI BMECTO MTEPEMEHHBIX.

3akonbl  apudmernyeckux — aeWictBuil.  [IpeoOpa3oBaHusT  YUCIIOBBIX
BBIPA)KEHUH, COEPIKAILNX CTEIIEHHU C HATYPaJbHBIM U LIEJIBIM [TOKA3aTEIIEM.

MHoro4JieHsbl

OpHouieH, CTENeHb OfHOYIeHa. JleHcTBHSA ¢ OaHOUYIeHAMH. MHOI'OYICH,
CTEIEHb MHOIOWIeHa. 3HAYE€HWs] MHOrousjeHa. JleWCTBUSI C MHOIOYJICHAMU:
CIOXEHWEe, BBIUWTAHWE, YMHOXEHHe, JeneHue. [IpeobpasoBaHue 11€I0TO
BBIpQXKEHUSI B MHOrowieH. @opMylibl COKPallEHHOIO YMHOMEHHS: PpPa3HOCTh
KBaJpaToB, KBaJpaT CyMMbl U pa3HOCTU. POpMysnbl MpeoOpa3oBaHUs CyMMbI U
pa3HOCTH KyOOB, KyO CyMMbI W pa3HOCTH. Pa3lokeHne MHOTOYJIEHOB Ha
MHOXXUTEIU: BbIHECEHUE OOIIEro MHOXKHUTEIS 3a CKOOKM, TpYINIUPOBKA,
UCTIONIb30BaHNE (OPMYIT COKPAIMEHHOTO YMHOXXEHUS. MHOTOWICHBI C OJIHOU
nepeMmeHHo. CTaHAapTHBINA BU MHOT'OYJIEHA C OJTHOM MEPEMEHHOM.

KBagpaTtHeii TpéxuneH. KopHu kBaaparHoro tpéxuwieHa. PasinoxeHue Ha
MHOXXHUTENM KBaJpaTHoro TpéxuieHa. Teopema Buera. Teopema, oOpaTHas
teopeMe Buera. Beinenenune mnosHoro ksajapara. PasnokeHue Ha MHOXHTEIU
CIOCOOOM BBIJICTICHUS TTOJIHOT'O KBaJIpaTa.

IHonsiTHe TOKOECTBA

ToxnectBeHHoe mnpeoOpa3zoBaHue. llpencraBneHue o TOXAECTBE Ha
MHOECTBE.

J/Ipo0HO-panuoOHaIbHbIE BHIPAKEHUS

Anrebpandeckass npoOb. [IpeoOpa3oBanusi BBIPAKEHHM, COAEPKAMUX
CTENEHU C LEeIbIM NokazareneM. [lonmycTuMbie 3HaU€HUsS] IEPEMEHHBIX B APOOHO-
panMoHaNIbHBIX BeIpakeHUsAX. CokpalleHue anredpandeckux apooeil. [Ipusenenue
anredpanyeckux ApoOel k obriemy 3HameHaTeno. JleficTBus ¢ anredpandecKumMu
IpoOsSIMU: CJIOXKEHUEe, yMHOXeHue, neneHue. I[IpeoOpazoBaHue BbIpaXKEHUH,
coAep Kalrx 3HaK MOJYJIS.

HNppaunonajbHbie BbIPAXKEHUS

Apudmernuecknii  KBaJpaTHBIA  KOpeHb.  JlomycTuMble — 3HaYeHUs



NEPEMEHHBIX B BBIPAKECHHSIX, COACPKAIIUX apu(METHUECKUE KBaJIpaTHbIE KOPHHU.
[IpeoOpazoBanue BbIpaXXEeHU, COAEpKALTUX KBApaTHbIE KOPHHU.

Kopan n-pix creneneit. JlomycTumble 3HAQ4YEHHWs TEPEMEHHBIX B
BBIPAKEHUAX, COJEPKAIIMX KOPHU N-bIX crerneHel. [IpeoOdpaszoBanue BrIpaKeHUH,
coaepKalux KOpHU N-bIX creneHer. CTeneHb C palMOHAIBHBIM MOKA3aTEIIEM.
[IpeoOpazoBaHne BBIPAKEHMI, COIEPKAIMUX CTENEHb C  PalMOHAIbHBIM
MIOKa3aTEJIEM.

YpaBHenus PaBencrBa

YucnoBoe paBeHCTBO. (CBOMCTBA YHUCIOBBIX PaBEHCTB. PaBEHCTBO ¢
MIEPEMEHHOM.

YpaBHeHus

ITonatue ypaBHeHHss W KOpHiS  ypaBHeHusa. lIpencrasienue o
PaBHOCUJIBHOCTH YPABHEHUW U YPABHECHUSX-CIEACTBUSX.

[IpencraBiieHne O PaBHOCWIBHOCTM Ha MHOXKECTBE. PaBHOCHIIbHBIE
npeoOpa3oBaHus YpaBHECHUIA.

MeTtoabl pelieHus: ypaBHEHUM

Metonbl paBHOCWIBHBIX MPeOoOpa30BaHUM, METOJl 3aMEHbI IEePEMEHHOMH,
rpadpuyeckuit  meroa. lMcmonmp3oBaHuWe CBOWCTB (YHKIUI TpU  pEHICHUH
ypaBHEHUH, UCMOJIb30BaHNE TeopeMbl Buera 1151 ypaBHEeHUI cTeneHu Bhile 2.

JIuHeiiHOe ypaBHEHHE U er0 KOPHH

Pemienue sMHeWHBIX ypaBHeHMM. KoinyecTBO KOpHEW  JIMHEWHOrO
ypaBHEHUs. JINHEHHOE ypaBHEHUE C ITAPAMETPOM.

KBagpaTHoe ypaBHeHHE M €10 KOPHH

JIMCKpUMUHAHT KBaJpaTHOro ypaBHeHus. DopMyrna KOpHEH KBaIpaTHOTO
ypaBHeHUsd. KonnuecTBO JEWCTBUTENBHBIX KOPHEM KBAJAPATHOTO YPAaBHEHHS.
Pemienre kBagpaTHBIX ypaBHEHUI: TpaduuecKuii METO1 pelieHusi, UCIIOIb30BaHUE
dbopMyIBI 711 HAXOXKICHUSI KOpHEH, pa3ioKeHUue Ha MHOXKUTENH, MOJ00p KOpHEn
C WCIIOJIB30BaHMEM TeopeMbl Buera. bHkBaagpaTHble ypaBHEHHUS. Y PaBHEHHS,
CBOAMMBIE K JUHEWHBIM U KBaJpaTHbIM. KBaJpaTHOE ypaBHEHHE C MapaMETPOM.
Pemrenne mnpocredmmx KBaApATHBIX YpPaBHEHUWW C mnlapamerpamu. Pemenwne
HEKOTOPBIX TUIIOB YpaBHEHUH 3 U 4 CTENEHMU.

/lpoOHO-panuoHaibHble ypaBHeHusi PeunieHue JapoOHO-palMOHATBHBIX
YPaBHEHUH.

IIpocTeiiniue UppaUOHAJIbHbIC YPABHEHHUS BH/IA!

Pemienune upparuronanbueix ypasuenuii Buna f (X)=a, f (X)= g(X) .

CucreMbl ypaBHeHH

YpaBHEeHHE ¢ IByMs NIEPEMEHHbIMU. PellieHne ypaBHEHUN B LENBIX YUCIIAX.
JluneitHoe ypaBHEHHE C JABYMsI TepeMeHHBbIMH. ['paduyeckas HHTEprpeTanus
JIMHEWMHOT O YPaBHEHHUS C IByMs IEPEMEHHBIMHU.

[IpencraBnenne o rpadguueckoil MHTEPIPETAIUN TPOU3BOIHLHOTO YPAaBHEHHUS
C ABYMS [IEPEMEHHBIMU: JIMHUN HA ILIOCKOCTH.

IlonaTne  cucrembl  ypaBHeHUM. Pemenue  cucreM — ypaBHEHHM.
[Ipencrasienue 0 paBHOCWIBHOCTH CUCTEM YPaBHEHUM.

Metonbl pelIeHusT CUCTEM JIMHEHMHBIX YPABHEHUW C ABYMSI MEPEMEHHBIMU
rpaguueckuii METOJ, METOJ| CIOXKEHHS, METOJ MOoACTaHOBKHU. KommdecTtBo



pEelIEHU CUCTEMbI JIMHEHHBIX ypaBHEHUM. (CucTeMa JMHEWHBIX YpaBHEHHU C
napaMeTpoM.

CucTtembl HETMHEUHBIX YpaBHEHUN. MeETO/ bl pElIEHUs] CUCTEM HETUHEUHBIX
ypaBHeHU. MeToJ neneHus, METOJ 3aMEHbI IEPEMEHHbBIX. OHOPOIHBIE CUCTEMBI.

HepaBencrBa

UucnoBble HepaBeHCTBAa. (CBOMCTBa YHCIOBBIX HepaBeHCTB. I[IpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB MPH 33JaHHBIX 3HAYCHUSIX EPEMEHHBIX.

HepaBenctBo ¢ mepemenHoi. CTporme H HECTPOTME HEPABEHCTBA.
Jloka3zaTenbCcTBO HEpaBeHCTB. HepaBeHCTBA O CpeAHUX MJIs IBYX YUCEN.

IlonaTHe O pemreHUMM HepaBeHCTBAa. MHOKECTBO PEUICHHNM HEPAaBEHCTBA.
IIpencrasiieHre 0 paBHOCWIBHOCTU HEPABEHCTB.

JInHenHOe HEPABEHCTBO M MHOXKECTBA €r0 pElICHUN. PelreHue JauHenHbIX
HEpaBEHCTB. JIMHEMHOE HEPABEHCTBO C NAPAMETPOM.

KBagpaTHOoe HEpaBEHCTBO W €ro peuieHusd. PelleHue KBaJpaTHBIX
HEPABEHCTB: UCIOJIb30BaHUE CBOWCTB M rpauka KBaAPAaTUYHON (YHKLIUHU, METOJ
MHTEPBAJIOB. 3aIIUCh PEIIEHUS KBAJAPATHOI'O HEPABEHCTRA.

KBagpaTHOE HEPABEHCTBO C MAPAMETPOM U €O PELIEHUE.

IIpocTenmme nppanmoHanbHbIE HEPABEHCTBA

O0600UIEHHBINM METO/ UHTEPBAJIOB JIsS pEIICHUS] HEPABEHCTB.

Cucrembl HEpaBEeHCTB

CucTtembl HEPaBEHCTB C OJHON IEpeMEHHON. PenieHue cuctemM HEPaBEHCTB C
OJIHOM  TMEepEeMEHHOW:  JIMHEHHBIX, KBaJpaTHBIX, JAPOOHO-pALMOHATIBHBIX,
UppanroHaibHbIX. M300paxkeHne pelieHusi CUCTEMbl HEPABEHCTB HA YHMCIOBOU
NpsAMOM. 3aNUCh PELIEHUS CUCTEMbI HEPABEHCTB.

HepaBenctBo ¢ nBymss mnepeMeHHbIMH. [lpencraBieHue o pemieHun
JUHEWHOr0 HEPAaBEHCTBA C JIBYMS IMEepeMEHHbIMU. ['paduueckas MHTepHperanus
HEpPABEHCTBA C JABYMsS NEpEeMEHHBbIMH. ['paduyeckuili METOA pEelIeHUst CUCTEM
HEPaBEHCTB C ABYMS IIEPEMEHHBIMMU.

DYyHKUUM

IlonsiTHe 3aBUCHUMOCTH

IIpssmoyronpHas cucrema koopauHar. DOpMHUpPOBAHUE NPEACTABICHUN O
METanpeIMETHOM MOHATUU «KOOPAUHATHDY. ['padk 3aBUCUMOCTH.

DyHKUNA

CnocoOnl 3afanus (YHKIUN: aHATUTHYECKUH, rpaduuecKuid, TaOJIMYHBIM.
I'paduk Pyuxuuu. [Ipumepsl GyHKIMH, MOTyd4aeMbIX B MPOIECCE UCCIEAOBAHUS
pa3IMyYHBIX MPOIECCOB U pelIeHus 3a1ad. 3HaueHue GpyHkuuu B Touke. CBoicTBa
GyHKUMA: 00JacCTh ONpPEAENICHUs,, MHOXXECTBO 3HAUYEHHUM, HYIU, MNPOMEKYTKHU
3HAKOIOCTOSIHCTBA, YETHOCTH/HEUETHOCTD, BO3PACTAHHE U YOBIBAHUE, TPOMEKYTKH
MOHOTOHHOCTH, HauOoOJblllee ¥ HaWMEHbLIEEe 3HA4YC€HHE, MEePUOAUUYHOCTb.
UccnenoBanue pyHKIuU 1o €€ rpauky.

JIuneiinas gyHKuus

CaoiictBa, rpaduk. YrioBoil kodpduument npsmon. Pacnonoxenue
rpaduka TUHEHHONW (PYHKITMU B 3aBUCUMOCTH OT €€ KO3 (UITMESHTOB.

KBagparuunas pyHKuus

CpoiictBa. I[lapaboma. Iloctpoenue rpaduka KBagpaTHYHOW (YHKIUU.



[Tonoxenue rpaduka KBaApaTUUHOM (QYHKIIMM B 3aBUCUMOCTH OT €€
k03 urmeHToB. Vcmonp3oBaHue CBOMCTB KBaApaTUUHON (DYHKIMU JJIST PEIICHUS
3ajad.

OoOpaTHast TPONOPUMOHAIBHOCTD

CaoiicTBa ¢pyHkiuu runep6ona. IIpencrasinenre 06 acUMOTOTAX.

Crenennas pynkuus ¢ nokasaresjem 3 Cpoiicta. Kyoudeckas mapabona.

(I)yHK[l‘{l;I y Vo ox Iy 13 x y 0 X . Ux cBoiicTBa U rpaduku.
CrenenHas QyHKIHS C TIOKa3aTelIeM CTEIIeHH OobIie 3.

[IpeobOpazoBanue rpaduKoB QPyHKIMM: TapauIeNbHbIA EPEHOC, CUMMETPHS,
pacTsbKeHue/cxKaThe, OTpakeHue.

[IpencraBnenne 0 B3aMMHO OOPAaTHBIX ()YHKIUSIX.

HenpepsiBHOCTh YHKIIMHM U TOUKH pa3pbiBa QpyHKuu. KycouHo 3amaHHbIC
byHKIIHH.

ITocsienoBaTEILHOCTH U MPOTPECCUM

Yucnosas IIOCJIEIOBATEIBHOCTb. [Ipumepsl. beckoneuHnsle
nocienoBaTeNbHOCTU.  Apudmernueckass mporpeccuss U €€  CBOMCTBA.
I'eomerpuyeckas nporpeccus. CyMMUpOBaHUE MEPBBIX YWICHOB apu(METHUECKON
U TEOMETpUYECKOM mporpeccuil. Cxopsmascs TreoMeTpudecKas IMpOrpeccusl.
Cymma cxondmencss TEeOMETPUYECKOM mporpeccuu. [ apMoOHMYECKHMi — psn.
Pacxo1uMocTh rapMOHHYECKOTO PAAA.

Merton MaTeMaTHYeCKOM MHAYKIIMHU, €ro MPUMEHEHUe IJis BbIBoAa (hopmydl,
J0Ka3aTeIbCTBA PABEHCTB U HEPABEHCTB, PELIEHUS 3a/1a4 Ha JEJTUMOCTb.

Pemrenue TekcTOBBIX 32124

3amaum Ha Bce apu(MeTHUYECKHUE 1eiiCTBUSA

Pemenne TekcToBBIX 3amad apudmernyeckuM crnocodbom. HMcmonp3oBaHue
Ta0JIMII, CXEM, YEPTEXKEH, IPYruX CPeACTB MPE/ICTABICHUS JAHHBIX MPHU PELIEHUU
3a/1a4u.

Pemienne 3agau Ha ABUKeHHE, pa00Ty, IOKYIIKH

AHanM3 BO3MOXKHBIX CUTYalM B3AUMHOT'O PACTIONOKEHHSI OOBEKTOB MPU UX
JIBM)KEHUH, COOTHOLIEHUS OOBEMOB BBINOIHAEMbIX pabOT MHpU COBMECTHOU
pabore.

Pemenue 3aga4 Ha HAXOKIACHUE YACTH YMCJIA U YMCJIA 110 €r0 YaCTH

Peuienre 3a1a4y Ha MIPOLIEHTHI, 10U, IPUMEHEHHUE IPOIOPLUUNA MTPU PEUICHUN
3a/1ad.

Jlornyeckue 3agaun

Pemrenne normyeckux 3agady. PemeHue JIOrM4ecKHX 3aad C IMOMOIIBIO
rpadoB, TaOIHII.

OcHoBHBIE METO/IbI pelIeHus 3a/1a4

Apudpmernueckuii, anreOpaumveckuid, nepedop BapuaHToB. IlepBHuHBIE
OPEICTaBICHU O JPYyruX METOJax peuieHus 3a1ad  (FeOMETpUYECKHE U
rpaduuecKue METO/IbI).

CrarucTuka u Teopusi BepossiTHocTeld CTaTHCTHKA

Tabnuynoe wu rpaduyeckoe NPEACTABICHUE JaHHBIX, CTOJNOYAThIE W
KPYrOBbl€ JMarpamMMbl, HW3BJICYEHHE HYXKHOM uHPopMauuu. JIuarpammsl
pacceuBaHusd.  OnucaTenbHble  CTAaTUCTUYECKUE  IIOKA3aTENM:  CpEIHeEe



apumeTnyecKoe, MeanaHa, HauOoJbIllee W HAUMEHbIIEC 3HAYCHHUS YHCIOBOTO
Habopa. OtkinoHenue. CnyuailiHble BbIOpOChl. Mepbl paccewBaHuUs: pa3Max,
JUCTIEPCHUS U CTaHAApTHOE OTKIOHeHHe. CBOWCTBA CpeqHEro apupMeTuIecKkoro u
nucniepcun. CiydailHas W3MEHYMBOCTh. VI3MEHUMBOCTh TIPH  HU3MEPEHUSX.
Pemaromue mpaBuna. 3akOHOMEPHOCTH B U3MEHUMBBIX BEJIMUMHAX.

CiayyaliHble ONIBITHI M CJIyYalHbIe COOBITHS

CrnyyaliHble ONBITHI (PKCIIEPUMEHTHI), dJIEMEHTapHbIE CIy4YallHbIE COOBITHS
(ucxonsr). BeposiTHOCTH 3neMeHTapHBIX COObITHI. COOBITHS B CIIydalHBIX
AKCIIEPUMEHTAX M OJaronpusITCTBYIOIIME dJeMEHTapHble coObITHS. BeposTHocTu
Cy4alHbIX COOBITHI. OMNBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTaAPHBIMU COOBITUSIMU.
Knaccuueckne BepOSTHOCTHBIE ONBITHI C KCIOJB30BAHHEM MOHET, KYOUKOB.
[IpencraBnenre cCOOBITHII C MOMOIIBIO auarpamMMm Ouiepa. [IpoTHUBOIOIOXKHBIE
COOBITHSI, OOBENMHEHHE U TIepecedeHue coObiTuil. [IpaBuno croxeHus
BepositHocTel. Ciydaiinbiii BeIOOp. HezaBucumbie coObiTus. IlocienoBarenbHbie
He3aBUCHMBbIE WcnbITaHusA. [IpencraBineHue »HKcnepuMEHTa B BHUIE JEpEBa,
YMHOXEHHE BeposiTHOCTEN. McmblTaHuss [0 T1NEpBOro  ycmexa. Y CJIOBHAas
BEPOSTHOCTh. POpMYyJia MOJIHOM BEPOSTHOCTH.

JJIeMeHTbl KOMOMHATOPUKHU M UCNIbITaHUA BepHyJin

[IpaBuno yMHOXeHUs, TNepecTaHOBKU, (axropuan. CoyeTaHUss U YUCIO
coueranuil. TpeyronpHuk Ilackans u OuHoMm HeroToHa. OmnbITel ¢ OONBIIUM
YHICJIOM PAaBHOBO3MOXKHBIX JIEMEHTAPHBIX COOBITHI. BhIuucieHne BeposiTHOCTEN B
OMbITaX C MNPUMEHEHUEM OJJIEeMEHTOB KoMmOuHatopuku. HcmbiTanus beprymiu.
Ycnex n Heynaua. BeposTHOCTH COOBITHI B cepur UCTIBITAHUN bepHyIn.

I'eomeTpuyeckass BepoATHOCTD

CnyyaliHblii BBIOOpP TOYKM W3 (PUIYpbl Ha IUIOCKOCTH, OTpE3Ka U JIYIH
okpykHOCTH. CydalHbIN BBIOOp UKCIIa U3 YUCIOBOTO OTPE3Ka.

CuyuaiiHble BeJIMYMHbI

JluckpeTHast ciay4alHass BEJIMYMHA M PACIPENCICHUE BEPOATHOCTEM.
PaBHOMepHOE OHCKpeTHOE pacnpeneneHue. ['eoMeTpruueckoe pacrpeeseHue
BeposTHocTel. Pacnpenenenue bepnymwm. buHomMuaneHOE pacnpeneneHue.
HeszaBucumsbie ciyyalinple Benu4yuHbl. CJO0KEHHE, YMHOXXEHHE CIIy4allHbIX
BEJIMYMH. MaTeMaTu4eCcKoe 0KUIAHUE U €T0 CBOMCTBA. JUcriepcus u CTaHIapTHOE
OTKJIOHEHUE CIIy4alHOW BEJIWYMHBI, CBOMCTBA Aaucnepcuu. Jlucmepcus ywucia
ycriexoB B cepuu ucnbiTanuii bepuymiu. Ilonarue o 3akoHe OONBIIMX YHUCEIL.
W3mepenune BepOATHOCTEH M TOUHOCTh M3MepeHus. [IpuMenenue 3akona O0MbIIuX
9yrcell B COIMOJOTHH, CTPAaxXOBaHWU, B 3APaBOOXPAHCHHH, O0OECIeUCHUU
0€30MacHOCTH HACEJIEHUS B UPE3BBIYANHBIX CUTYaLIHSIX.



TemaTnueckoe IJIAHUPOBAHUE 7 Kaacce

Ne HammeHnoBaHue KommuectBo| XapaKTepHCTHKa OCHOBHBIX JleATenbHOCTh yUUTENs C
n/mpasena/TeMbl 4acoB BUJIOB JI€ATEIbHOCTH y4€TOM NPOrpPaMMBI
BOCTIUTAHHUS
(Mmoaynst «IIIKOTBHBIN YPOK»)
Inasa l. 23 HaxoauTp 3Hau€HHs YUCIOBBIX | YCTaHOBIICHUE
Bobipa:kenus, BBIPAKCHUI, a TAaKXKe TOBEPUTEIHHBIX OTHOIICHNI
TOXkKeCTBA, BBIPQ)KEHUH C IEPEMEHHBIMH ~ MEXIY
ypaBHEHHs NpY yKa3aHHBIX 3HAYEHHSIX MeIaroroM M yJaniuMucs,

1 Beipaxxenus 6 nepeMeHHbIX. Vicnonp30BaTh CIIOCOOCTBYIOILIMX

2 [IpeoOpazoBanue 3 3HAKH >, <, >, <, YU-TaTh U MMO3UTUBHOMY BOCTIPHSTHIO
BBIPKCHUH COCTaBJISTh ABOWHBIC MIKOJIbHUKAMHU

3 |KoutponbsHas pabora 1 HepaBeHCTBa. BBIMOTHATH TpeOoBaHUil U IPOCHO
Ne 1 MpocTeHIe MpeoOpa3oBaHusl  YUHUTEIIS,

4 BXOJHOH KOHTPOIIb. 1 BbIpa)KEHUI . TPUBOIUTH - BKIIIOYEHHE B YPOK UTPOBBIX
AIMUHHCTpaTHBHASL MoJJO0HBIE cllaraeMble, poIieIyp, KOTOPBIE
KOHTpOJIbHAs padoTa. pacKpbIBaTh CKOOKM B CyMMe€  TOMOTAlOT MOAJAePKAaTh

WJIA Pa3HOCTH BBIPAYKCHUH. MOTHBAIUIO YYAIIHXCS K
5 [YpaBHeHUs ¢ OgHOM 7 Perirath ypaBHeHMs BHa ax = b MoJyueHHIO 3HAHUH,
nepeMeHHOM MIPU PA3JIMYHBIX 3HAYCHUSAX @ U HAJAKUBAHHIO TO3UTHBHBIX
b, a Takke HeCIOKHBIC MEXIIMYHOCTHBIX OTHOILICHUI
YpaBHEHHMSI, CBOASIIMECS K HUIM. B KJIACCE;
Vcrionp3oBark anmapar - UCTIOJIb30BAHUE
YPaBHEHHIA JJIs1 pELICHHUS BOCTIHTATEILHBIX
TEKCTOBBIX 3a]1a4, BO3MOKHOCTEH
MHTEPIIPETUPOBATh PE3YNIBTAT.  COAEPKaHHsA y4eOHOro
6 CraTuctuueckue 4 Hcnionb3oBath npocreiime npeaMeTa yepes
XapaKTePUCTHKH. CTaTHCTHYECKHUE JIEMOHCTPAITHIO YUAIIAMCS

7 |KonTponbHas pabota 1 XapaKTepUCTHUKH (CpeHee IPUMEPOB
No 2 apudmeTHueckoe, pazMax, Mojia, OTBETCTBEHHOT O,

Me/MaHa) JUIsl aHalln3a psaa Ipa)XJIaHCKOT'O TTOBEICHHS,

TAHHBIX B HECIJIOXKHBIX MIPOSIBIIEHUS YETI0BEKOJIIO0US

CUTYAIIHSIX. 1 100pOCEPICIHOCTH,
4yepes3 moa00p 3aaad J1Jist
pereHust, poOIeMHbIX
CUTYaIHii 7151 00CYXK/IeHHS B
KJ1acce;

I'naBa 2. ®yHkuuu. 11




8 DyHKIUA U UX 5 Boerauciste 3HaueHUsT QYHKIIUH, - TOOYKIEHNE 00YyJarOIIIXCs
rpaduku 3alaHHOM (POPMYIIOiA, COOJTFO/IaTh Ha YPOKe
COCTABJIATH TAOJIUIbI 3HAYCHUN OOIIETPUHSATHIE HOPMBI
¢bynkiun. [lo rpaduky GyHKIMM MOBeeHNS, TIpaBUIIA
HAXOIUTh 3HaUeHUE (PYHKIIHUHU MO OOIIEHUS CO CTApIIUMU
WU3BECTHO-MY 3HAYEHUIO (memaroramMu) u
apryMeHTa U peuiarb OOpaTHyI0 CBEPCTHUKAMHU (YHalUMUCS),
3anauy. CTpouts rpaduku MIPUHIUIIBI Y9eOHOH
MPSIMOIA TTPOMOPLUOHAIEHOCTH U TUCITUILTUHBL U
NMMHEWHON (YHKIIMH, OTIMUCHIBATh CAMOOPTaHU3AIINM;
CBOMCTBA ATUX (YHKITHII. - IPUBJICYCHIE BHUMAHUS
[lonnmare, KaKk BIUSET 3HAK ydamuxcs K
kodpdunrenTa k Ha o0cy»X1aeMon Ha YpOKe
pacIIoIOKEHNE B KOOPAWHATHOW HH()OPMAINH, aKTHBU3ALIUH
IJIOCKOCTH rpaduka GyHKIHUU Y HX MO3HABATEIbHON
- = kX, roe IEeITEILHOCTH,
9 Jlunefinas QyHiuus. 5 k # 0, kak 3aBHCHUT OT 3HAYCHUI - IPUMEHEHHE Ha YPOKE
10 Konrponbhas pabota 1 k 1 b B3auMHO€ pacroyio)KeHHe HHTEPAaKTUBHBIX (hOpM
Ne3 rpauKoB ABYX (QYHKIMI BUga pabOThI C yUEeHUKAMU:
y = kx + b. UHTepnipeTpoBaTh MHTEIUICKTYAIbHBIX UL,
rpaduKu peanbHbIX JMCKYCCHH, COICHCTBYIOIIINE
3aBHCUMOCTEH, ONMCHIBAEMBIX  [YYalIUMCS B
¢dbopmynamu BUIa 0OpEeTeHUH OIbITa BEJCHUS
y=kx,tnek#0uy=kx+b koHCTpyKTHBHOTO
JMajiora; TpynmnoBoi paboTel
i paboThl B Mapax,
KOTOpbIE y4aT JeTel
KOMaHJTHO# paboTte u
B3aMMO/ICHCTBUIO C IPYTUMHU
YUCHUKAMH;
I'naBa 3. CteneHsb ¢ 11

HATypPaJbHbIM
noKa3arteJjemM




11 Crenenb u e 5 Beraucisite 3Ha4eHUS - YCTAaHOBJICHHE
CBOICTBA BBIPAYKEHUI BUJA an, TI€ @ —  JOBEPUTEIBHBIX OTHOLICHUI
MIPOU3BOJIBHOE YUCIIO, N —  MEXIy MeAarorom u
HaTypaJIbHOE YHCIIO, YCTHO  yYaIlluMHCH,
Y TUCHbMEHHO, a TaKXe C CIIOCOOCTBYIOIINX
MOMOIIBIO KaJIBKYISTOPA. MMO3UTUBHOMY BOCTIPHUSITHIO
DopMynTupOBaTh, 3aMKUCHIBATh B [IKOJbHUKAMU
CHUMBOJINYECKOH hopme u TpeOOBaHM U MPOCKO
000CHOBBIBAaTh CBOMCTBA YUUTEIS;
CTCTICHH C HATYPaJbHBIM - BKJIFOUCHHUE B YPOK UTPOBBIX
noka3zateneM. [IlpumeHnsTs poLeayp, KOTOpbIE
CBOMCTBA CTETICHU JIJIS MIOMOTAIOT MOJIIEPIKATh
peoOpa3oBaHus BHIPAKEHUH.  MOTHBAIMIO YUAIUXCS K
BBIITONIHATE YMHOKEHUE MTOJTY4ECHUIO 3HAHWM,
OJTHOYJICHOB W BO3BEJICHUE HaJTa>KUBAHUIO TO3UTHBHBIX
OHOUYWICHOB B CTETICHb. MEXJTMIHOCTHBIX OTHOIIICHHI
Ctpouts rpaduku GyHKIMHA y = B KI1acce;
x2 u y = X3. Pematp - HCII0JIb30BaHUE
rpaduyecky ypaBHeHHs x2 = KX BoCHHMTaTEIbHBIX
+ b, x3=kx + b, rne BO3MOKHOCTEN
k u b — Hekotopsie unca coJiep>kaHusl yaeOHOTro
npeaMeTa uepes
JEMOHCTPAIUIO yYaIIUMCS
IPUMEPOB
OTBETCTBEHHOTO,
IpakIaHCKOTO TTOBEICHHS,
MIPOSIBIICHUSI YEIIOBEKOIIO0US
1 100pOCEePACHHOCTH,
4yepes moa0op 3a1ay Jist
perieHus, mpoOJIeMHbIX
CUTYaIUil 17151 00CYKIEeHUS B
KJ1acce;
12 OnHOUNEeHBI. 5
Kontposnbhas padota 1
Ne 4
I'naBa 4 18

MHOro4/1eHbI




14

CymMma 1 pa3HOCTb
MHOT'OUYJICHOB

3anmuchIBaTh MHOTOYJICH B
CTaHJAPTHOM BHU/IE, OTIPEICISITh
CTEIIeHb MHOTOYJICHA.
BEBINOTHATE CIOKEHUE U
BBIYUTAHHE

MHOTOWJICHOB, YMHOXCHHUE
OHOYWICHA HA MHOTOYJICH U
MHOT'OYJICHA HA MHOTOYJICH.
BrInonHATE pa3nokeHue MHOTO
4JICHOB Ha MHOXKUTEIIH,
WCIIO0JIb3Ysl BBIHECEHUE
MHOXHTEIIS 32 CKOOKH U CIOCO0
rpynnupoBku. [IpumeHnsaTs
NENUCTBUSI C MHOTO-WJICHAMH MPHU
pelIeHny pa3Ho0Opa3HbIX 3a/1ad,
B YACTHOCTH TIPH PEIICHUU
TEKCTOBBIX 3a7a4 C IIOMOIILIO
YpaBHECHUH.

15

[Ipoussenenue
OJTHOYJICHA U
MHOI'O4ICHA.

16

KonTponbHas padbora
Ne 5

17

[TpounsBenenne
MHOT'O4JICHOB

18

[IpomesxyrouHas
aJIMUHUCTpaTHBHAs
KOHTpOJIbHas paboTa

19

KonTponbHas pabora
Ne 6

- MTHUIUUPOBAHUC U MMOAACPIKKaA
WICCIIEZIOBATENhCKON
ACATCIIbHOCTU y4allluXCs B
pamMKax peanu3aiii UMU
UHANBUAYAJBbHBIX U I'PYIIIOBBIX
WICCIIEZIOBATENBCKIX TPOEKTOB,
YTO JaCT MIKOJbHUKAM
BO3MOKHOCTH TIPHOOpPECTH
HaBBIKU CAMOCTOSATEIBLHOTO
pelIeHUs TEOPETUYECKON
pOoOJIEMBI, TEHEPUPOBAHUS U
o(opMIIEHHS] COOCTBEHHBIX HICH,
YBaKUTEIBHOT'O OTHOILLICHUS K
YYXKUM HIESIM, ITyOIHIHOTO
BBICTYIUICHUS TIepe/T
ayJIUTOPUEH, apryMEHTUPOBaHUS
Y OTCTaWBaHUS CBOH TOUKH
3pEHUs; - IPUBJICYECHUE
BHAMAaHUS 00YJarOIINXCs K
[IEHHOCTHOMY aCTIEeKTy
M3y9aeMBIX Ha ypOKax
MPEIMETOB U SABJICHUMH,
VHUIIAHPOBAHUE OOCYXICHUH,
BBICKA3bIBAaHUI CBOETO MHEHUS,
BBIPa0OTKH CBOETO JIMYHOCTHOTO
OTHOLICHUS K U3y4aeMbIM
COOBITHSIM, SIBJICHUSIM, JINIIAM;




I'naBa 5. ®opmy.Jibl
COKPALUEHHOIO
YMHOKeHUsI

18

- IPUBJICYCHNE BHUMAHHUS
00y4aroMxcst K LIEHHOCTHOMY
ACIIEKTY U3y4YaeMbIX Ha ypoKax
MPEIMETOB U SBJICHUM,
VHUIMMPOBAHNE

00CY>KIEeHNH, BHICKa3bIBAHUIA
CBOETO MHEHMUS,

BbIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOILEHUS K U3y4aeMbIM
COOBITHAM, SIBICHUAM, JIULIAM; -
BKJIFOUEHHE B YPOK UTPOBBIX
poLeayp, KOTopbie

[IOMOTat0T MOAJIEPIKATh
MOTHBALIMIO yYAIIUXCS K
MOJTY4EHUIO 3HaHUH,
HaJTQKUBAHUIO TIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIICHUH B
KJIacce; - OpraHu3aIus
HacTaBHUYECTBA
MOTHBHPOBAHHBIX U
SPYAUPOBAHHBIX 00yYaIOIINXCS
HaJ

HEYCIEBAIOLIIMU

JlokasbIBaTh CIIPABEIJINBOCTD
(dhopMyIi COKpaIEHHOTO

YMHOXCHUS, IPUMCHATH UX B
Hp606pa3OBaHI/I$IX OCIbIX
BI)Ipa)KeHI/Iﬁ B MHOI'OYJICHBI, a

TAKKC IJIA PA3JIOKCHUA
MHOT'O4JICHOB HaA MHOXXHTCIIN.

Vcnonb30BaTh pa3inyHbIC
npeoOpazoBaHUsI IIEJIBIX

20 KBazpat cyMMBbI 1 )
KBaJIpaT Pa3HOCTH

21 Pa3HOCTH KBaJpaTOB. 5
CymMa 1 pa3HOCTh
KYOOB.

22 KonTponpHas paboTa 1
Ne 7

23 [[IpeobpazoBanue 6
LIEJIBIX BBIPAKECHUN

24 KontposbHas pabota 1

Ne 8

BBIPAKCHUN NIPU PELICHUH
YpaBHEHUH, JOKA3aTeIbCTBE
TOXKIECTB, B 33/1a4ax Ha
NENUMOCTh, B BBIYMCIICHUN
3HAYEHUH HEKOTOPBIX
BBIPA)KEHHUU C  TIOMOLIBIO
KanpKyisiTopa KBagpar cymmsl 1
KBaJpar pa3HOCTU. Pa3HOCTH
kBazaparoB. Cymma U pa3HOCTb

KyOOB

OJTHOKJIACCHUKAMH, JAIOIIEero
00yJarOIIMMCS COITHATBHO
3HAYKMBIH OIBIT
COTPYJHUYECTBA U B3aUMHOM
[IOMOIIIY;




- MOOYKJICHUE 00YyJaIOIIUXCs
coOroaaTh Ha ypoKe
OOIICTIPUHSATHIC HOPMBI
MOBE/ICHHUS, TTPaBHUIIA
OOIICHUS CO CTAPIITUMHU
(mepgaroramu) u
CBEPCTHUKAMHU (YJaIIUMHCSH ),
MPUHIUIBI Y4eOHON
JVCIUTUTMHBL U
CaMOOpPraHU3aIINY;

- IPUBJICYCHUEC BHUMAHMUSI
yaammxcs K

00CyX/1aeMOii Ha YpOKe
WH(OpMAIINY, aKTUBU3AINN
WX MT03HABATEIBHOM

I'naBa 6. Cucremsl 15
JIMHENHbIX
YPaBHeHUil
25 Uluneiinoe 5 Onpenensrs, ABIAETCS JIM Napa
YpaBHEHUE C IBYMS YHCell PeIIEHUEM TaHHOTO
NEepPEMEHHBIMHU U UX YpaBHEHHS C ABYMS
CUCTEMBI. nepeMeHHbIMU. Haxonuth myrém
26 Pemienue cuctem 9 nepebopa 1enbie peneHus
IMTAHEHBIX JIMHEHOTO YpaBHEHMS
YpaBHEHHUH. C IByMsI IEPEMEHHBIMHU.
27 KonTponpHas paboTa 1 Ctpouts rpauk ypaBHEHHUs

Ne 9

ax +by=c,rmea#0mwmb £0.

Pemare rpadpuueckum
CIIOCOOOM CHUCTEMBI JINHEWUHBIX
YpaBHEHUH C JBYMS
nepeMeHHbIMU. [IpruMeHsTh
CIoco0 MOACTaHOBKU U CIIOCOO
CJIOKEHUS TIPU PEUICHUU CUCTEM
JIMHEMHBIX YpaBHEHUH C JBYMS
rnepeMeHHbIMU. Pemars
TEKCTOBBIE 3a]1auH, UCTIONIb3YS B
KadecTBe anreOpandeckoit
MOJIETI CUCTEMY YPaBHEHUH.
HHTepnpeTupoBarh pe3ybrar,
MOJIy4YEHHBIN MIPU PEIICHUN
CHUCTEMBI.

JIuHeliHbIe ypaBHEHUSI C ABYMSI
MEPEMEHHBIMU U UX CHCTEMBI

NeSTENbHOCTH;
- IPUMEHEHHE HA YPOKE
WHTEPAaKTUBHBIX (hopM
paboThI ¢ yYEHUKAMU:
VHTEJJIEKTYaJIbHBIX UTD,
JIUCKYCCUH, COACHUCTBYIOIINE
ydauumcsi B

00peTeHNH OIbITa BEACHHUS
KOHCTPYKTUBHOTO

JManora; rpymnrnoBoi paboThl
Wi paboThl B apax,
KOTOpBIE y4aT AeTeil
KOMaHJIHOU paboTe u
B3aUMOJIEHCTBUIO C IPYTUMHU
YYE€HUKAMH;




IToBTOpEHUe

28

[loBTOpEHHUE.

29

MToroBelit 3a4éT

[EEN

30

Hrorosas
KOHTpOJIbHAsA paboTa

- IPUBJICYCHNUEC BHUMAHUSA
00yJarouxcs K IEHHOCTHOMY
aCIEKTy U3y4yaeMbIX Ha ypOKax
MPEIMETOB U SBJICHUM,
MHUOUUPOBAHUC

00CY>KIEeHNH, BHICKa3bIBAHUIA
CBOETO MHEHMUS,

BBIPa0OTKH CBOETO JIMYHOCTHOTO
OTHOLICHUS K U3y4aeMbIM
COOBITHSM, SIBIICHUSM, JTUIIAM; -
BKJIIOYEHHE B YPOK UTPOBBIX
poLeayp, KOTopbie

[IOMOTal0T MOAJIEPIKATh
MOTHUBAWIO ydallIuXcCs K
MOJIY4CHUIO 3HAHUH,

HaJIa> KNBAHUIO ITO3UTUBHBIX
MEKIMYHOCTHBIX OTHOUICHUH B
KJIacce; - OpraHu3aIus
HaCTaBHUYECTBA
MOTHUBUPOBAHHBIX U
SPYANPOBAHHBIX 00yUYAIOIIHXCS
Haj

HEyCHEBAIOUMU
OJIHOKJTACCHUKAMH, JArOIEro
00yJarOIIMMCS COITHATBHO
3HAYKMBIH OIBIT
COTPYJHUYECTBA U B3aUMHOM
MTOMOLIH;

NUTOT'O

102




TemaTnyeckoe mIaHUpoBaHue 8 KJacce

Ne HanmenoBanue XapaKkTepUCTHKA [earenbHOCTD
/o pasnena/TeMsl OCHOBHBIX BHJIOB YUUTENS ¢ Y4ETOM
KonnuecTtBo JeSITeTbHOCTH MIPOTPaMMBbI
4acoB BOCTIUTaHUSA
(Momyns «lLIxonbHBIM
YPOK»)
I'nasa 1. DopmyIUpOBATH - YCTAaHOBJIEHUE
PanuoHanbHbIE OCHOBHOE€ CBOMCTBO JIOBEPUTEITbHBIX
apoou. parMoHaIbHON APOOW U | OTHOUICHUH MEXKTY
MPUMEHSITh €ro JUIs MeJ1aroroM u
npeoOpa3oBaHus yUYaIIIMHUCS,
npoOeit. BeinoaHsTh CIIOCOOCTBYIOIIMX
CIIOKEHUE, BEIYUTAHUE, | TIO3UTHBHOMY
23 YMHOXEHHE BOCTIPHUSATHIO
U JIeJIeHne IIKOJIbHUKAMU
paLMOHANIBHBIX APOOEH, | TpeOGoBaHMi M POCHO
a TaK)Ke BO3BE/ICHUE YUUTENS;
IpoOH B CTETIEHb. - BKJIFOUCHHUE B YPOK
BBINOIHATE pa3sinUYHbIE | UTPOBBIX IPOLEAYD,
npe-o0pazoBaHus KOTOpBIC
paIrMoOHATBHBIX MTOMOTalOT
BBIpKEHHH, MOJIIEPKATh
1 [PanmonanbHbIe JTOKa3bIBaTh TOKACCTBA. | MOTHBALMIO YUAIINXCS
apo6u. 1 nx 5 3HaTh CBOMCTBA K
CBOWCTBa Gynxuu y=K/X., rae k | momydenuio 3naHmii,
2 CymMa u pa3HOCTb APoOeii. 5 70, 1 yMETh CTPOUTH €€ | HanaxMBaHMIO
rpaduk. Mcronp30BaTh | Mo3UTHBHBIX
3 BxopmHas KOMIBIOTEP IS MEXKJIMYHOCTHBIX
aIMUHUCTPATHBHAS 1 HCCIICTIOBAHUS OTHOIICHMH B KJIACCE;
KOHTPOJIbHAas TIIOJIOKCHU S FpaCI)I/IKa - UCIIOJIL30BaHUEC
pa60Ta. B KOOpI[HHaTHOﬁ BOCIIUTATEIIbHBIX
4 KourposabHas pabora Nel 1 IIOCKOCTH B BO3MOXHOCTEH
5 [IIpou3BelcHUE M YACTHOE 10 3aBHCHMOCTH OT k COzIepKaHus y4eOHOro

TpOOeH.

npenMera 4epes




6 KontposnbHas padorta Ne2 JIEMOHCTPAITUIO
y4daluMcs IPUMEpPOB
OTBETCTBEHHOTO,
IPaKJIaHCKOTO
TOBEICHUS,
MIPOSIBIICHUS
YEIIOBEKOTFOOHS 1
n00poCepIeYHOCTH,
1 Jyepes moaoop 3a1aq
JUISL pELLICHMUS,
MPOOIIEMHBIX
CUTyallud IS
oOcCyXIeHus B KJacce;
I'naBa 2. KBaapaTHbie 19 [IpuBoAUTE IPUMEPHI - IPUBJICYEHHE
KOPHH. palMOHANIBHBIX U BHHMaHUS
7 |JleficTBHTEIIbHBIC YKCIIA. 2 HAPPAMOHAIBHBIX oOydJaronmxcs K
8 Apudmernueckuii 5 yucen. Haxonurts LIEHHOCTHOMY
KBaJPAaTHBIN KOPEHb. 3HA4YCHMS ACIIEeKTY U3y4aeMbIX
9 CaoiicTBa apudmeTHIeCcKux Ha ypoKax
apuPMETHIECKOTO 3 KBaJPATHBIX KOPHEH, IIPEIMETOB U
KBaJpPaTHOTO WCIIONB3Ys IpU SIBJICHUH,
KOPHSI. HEOOXOIUMOCTH WHUIIUUPOBAHUE
10 KourponsHas paboTa Ne3 KaJIbKyJISTOP. 00CyKIeHHH,
11 HpI/IMeHeHI/Ie CBOICTB Jloka3wIBaTh TCOPEMBI BBICKa3bIBaHUH
apI/I(pMCTI/I‘-IeCKOFO 7 O KOpHE M3 IIpOo- CBOEr0 MHCHUH,

KBaaApPaTHOI'O KOPHHA.

W3BEJICHUS U IPOOH,

BbIPaOOTKH CBOETO




12

Kontpoinbnas padota Ne 4

I'nasa 3.
KBaaparnsie
YPaBHEHHS

21

13

KBanpaTtHoe
YpaBHEHHUE U €ro
KOPHH.

14

Konrponbnas pabora Ne5

15

[Ipomexxyrounas
KOHTpOJIbHast paboTa.

16

JlpoOHsbIe
paloHaIbHbIC

YpaBHEHMUS.

TO)KI[CCTBO(\/ a2=a,
MPUMEHSTH UX B
npeoOpa3oBaHUsIX
BBIPAKCHUM.
OcBOOOXKIATHCS OT
UppaIMOHAILHOCTH B
3HaMEHATeJIsIX
npobeit Buia a/\Nb u
a/Nb+Vc Bemrocuts
MHOYHTEJb 32 3HAK
KOpHS ¥ BHOCHUTD
MHOYHTEJb MOJT 3HAK
KopHs. Mcnonb3oBaTh
KBaJ[paTHBIC KOPHH TSI
BBIpa)KEHUS TIe-
PEMEHHBIX U3
TCOMETPUUECKUX U
busmueckux Gopmyi.
CtpowuTs rpaduk
dyrxmm y =V X u
WLTIOCTPUPOBATH Ha
rpaduke e€ cBOWcTBa

Pemate xBagpaTHbIE
ypaBHeHus. Haxonurs
110100pOM KOpHU
KBaJpaTHOTO
YpaBHEHUS, UCTIOIb3Y4
TeopeMmy Buera.
HccnenoBath
KBaJIpaTHBIC YPaBHEHUS
10 TUCKPUMHUHAHTY U
kodddumeHTam.
Pematb 1poGHBIE
panoHaIbHbIE

JIMYHOCTHOT'O
OTHOIICHUS K
HU3y4aeMbIM
COOBITHSM,
SIBJICHMSIM, JTALIAM; -
BKJIIOYEHUE B YPOK
WUTPOBBIX MPOLEAYD,
KOTOpbIE

IIOMOTaroT
MoA/iepKaTh
MOTHBAITHIO
yyaluxcs K
MOJYYECHHIO 3HAHUM,
HaJaKUBaHHIO
MMO3UTHBHBIX
MEKIIMIYHOCTHBIX
OTHOIIICHUH B
KJjacce; -
OpraHu3aus
HACTaBHUYECTBA
MOTHUBUPOBAHHBIX U
3PYAUPOBaAHHBIX
oOydJaronuxcs Haj
HEYCIEeBAIOIIUMU
OJHOKJIAaCCHHUKAMH,
JTaroIIero
oOydaromumcs
COIIMAJIBHO
3HAYNMBIN ONBIT
COTPY/IHHYECTBA U
B3aMMHOM ITOMOIIIH;
- UHUIIUMPOBAHUE U
MOJJIEPKKA
HCCIIEA0BATEIHCKOM
JIeITEILHOCTH
yUalluXxcsl B paMKax
pean3an MU
WHJWBU1yaIbHBIX U
TPYITIOBBIX
HCCISI0BATEIbCKHIX
MIPOEKTOB, YTO aCT
IIKOJIbHUKAM
BO3MOKHOCTB




17 [KontpoawsHas padota Ne6 YpaBHEHUs, CBOJS MpUOOPECTH HABBIKU
pelieHne Takux CaMOCTOSITEJIbHOTO
YPaBHEHUH K PEIICHUIO | PEIICHHS
JIMHEWHBIX U TEOPETUYECKOU
KBaJIpAaTHBIX YPaBHEHUH | mpoOJIeMBl,
C TIOCJIETYIOIIM TeHepUPOBaHUS U
HCKITFOYCHUEM odopmiteHHS
IMOCTOPOHHUX KOPHEHU. COOCTBEHHBIX UJICH,
Pemate TekcTOBBIE YBaXXUTEIHLHOTO
3a/1a4u, UCTIOJIb3 YA OTHOIIEHUS K UyKUM
KBaJIpaTHBIE U JPOOHBIE | UAESAM, ITyOJHYHOTO
ypaBHEHUS BBICTYTUICHHS TIEPE/T
ayIUTOpHEN,
apryMEHTHUPOBAHUS
1 OTCTaMBaHUs CBOCH
1 TOYKH 3PEHUS;
- IPUBJICYEHUE
BHHMaHUS
oOydJaronuxcs K
LIEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YpOKax
MIPEAMETOB U SIBJICHUM,
VHULIUUPOBAHUE
00CYXICHHH,
BBICKa3bIBaHUI CBOETO
MHCHHS,
BBIPAOOTKH CBOETO
JUYHOCTHOTO
OTHOLIEHUS K
H3y4aeMbIM
COOBITHUSIM, SIBIICHUSM,
JIUTIAM;
I'naBa 4.HepaBeHcTBa 20 dopmynupoBaTh U YCTaHOBJICHUE
18 | Yucnosbie JTIOKa3bIBaTh CBOMCTBA JIOBEPUTEITHHBIX
HEPaBEHCTBA U UX 8 YHUCIIOBBIX OTHOIIECHUN MEXITY
CBOMCTBA. HEPABEHCTB. MearoromM 1
19 KonTtpossHas pabora Ne7 1 Hcnons3oBath ydJamuMucs,
20 HepasenctBa ¢ OTHOH anmapart HEPaBCHCTB CHOCO6CTByIOIJ_II/IX
MePEeMEHHON U HX 10 JJIST OUEHKU IIO3UTUBHOMY
CHUCTEMBL. MOTPELIHOCTH U BOCIIPUSITUIO
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Kontposbras padota Ne§

TOYHOCTH
TPUOITKCHHUS.
Haxonuts
nepeceueHue u
00BEIMHEHNE

IIKOJIbHUKAMHU
TpeOoBaHUil U
MPOCHO yUHTEIs;

- BKJIFOUEHHE B YPOK
HUI'POBBIX NIPOLEAYD,

MHOJKECTB, B KOTOpBIE
YaCTHOCTH YHMCIOBBIX IIOMOTal0T
MIPOMEKYTKOB. MOJIIEPKATh
Pemats muHelHEIE MOTHUBAIIHIO
HEPaBEHCTBA. yUammxcs K
Pemats cucTeMsl MOJTYYCHUIO 3HAHUMA,
JIMHEMHBIX HaJIa)KMBAHUIO
HEPaBEHCTB, B TOM IMO3UTUBHBIX
YHUCJIE TAKUX, MEKITNYHOCTHBIX
KOTOpBIE 3aIMCaHbI OTHOILICHUH B
B BHJE JIBOMHBIX KJlacce;
HEPaBEHCTB - HCII0JIb30BaHHUE
BOCITUTATEIbHBIX
1 BO3MOXKHOCTEH
COJIepKaHUS
y4eOHOro mpeaMeTa
yepes
JEMOHCTPAITIIO
YYaIUMCst
MIPUMEPOB
OTBETCTBEHHOIO,
IPaXKTaHCKOTO
MMOBEICHUS,
MIPOSIBIICHUS
YEJI0BEKOJIIOOUS U
T00pOCEPICYHOCTH,
gyepe3 nmoadop 3aaad
JUISL PEILICHHS,
MPOOJIEMHBIX
CUTYyallud IS
00CYyXXIeHUS B
KJacce;
I'naBa 5 Crenens ¢ 3HaTh ONpeJeeHue U - MOOYKIeHUE
HeJIbIM NoKa3aTeJIeM. 1 CBOICTBA CTEIICHU C o0yJaromuxcst
9J1eMeHTbI LIEJIBIM ITOKA3aTeIIEM. coOroAaTh Ha ypOKe
CTATHCTHKH [TpumeHsTh CBOMCTBA OOIIETIPUHSATHIC
22 |CreneHs ¢ LelnbM CTENEHU C LEJIBIM HOPMBI [TOBEJICHNUS,
MoKa3aTeyeM U e¢ 6 roxasaTeJieM IIpu MpaBUIIa
CBOIICTBA. BBIIIOJTHEHHH OOIIIEHHS CO
23 KownrponsHas padora Ne9 1 BBIYUCIICHUH 1 CTapIInMH




24 DyneMeHTBI CTATUCTUKHU npeoOpa3zoBaHUH (meparoramu) u
BBIPAKCHU. CBEPCTHUKAMU
Hcnonb30BaTh 3anuch (ygammmucs),
qucen MIPUHIIAIIBI Y9eOHOM
B CTaHJApTHOM BUJIE JTUCITUTUTAHBI 1
TUTSL BRIPQKEHUS U caMOOpraHu3allnu;
COTIOCTaBJICHUS - IPUBJICUCHUE
pa3MepoB 0OBEKTOB, BHHUMAaHUS y4yaluxcs K
JUIATEIbHOCTH o0cyxmaemMoit Ha
IIPOLIECCOB B ypoke nHpopMaImu,
OKpPYKaIoIlleM MHUpE. aKTUBU3ALIUU
[IpuBoaUTE IPUMEPHI HX MT03HABaTEJILHOU
penpe3eHTaTuBHON U NeSITENbHOCTH;
HEpernpe3eHTaTUBHON - IPUMEHEHHE Ha
BbIOOpKU. V3BNEKATH YpOKE UHTCPAKTUBHBIX
4 UHPOPMAIIHIO U3 bopm
Ta0JINIl YacTOT U paboThI ¢ YYCHUKAMMU:
OpraHWU30BBIBATH HMHTEIJIEKTYaTbHBIX
nH(GOPMAIIHIO B BUJIE urp,
TaOJIUIL YaCTOT, JTUCKYCCUH,
CTPOUTH COAECHCTBYIOIINE
WHTEPBAIILHBINA PSJIL. y4Yanmmcs B
Hcnonp3oBath oOpeTeHnu ombITa
HarJSITHOE BEJICHUS
MpeicTaBlIeHUE KOHCTPYKTHUBHOTO
CTATUCTUYECKOU JUaJIora; TPYMIIOBOM
uHpOpMaIIUU B BUJIE paboThl WK paboTHI B
CTOJIOYATHIX U napax,
KpPYrOBBIX TUATPaMM, KOTOpBIC yUaT JeTel
TIOJIUTOHOB, KOMaHIHOU paboTe u
TUCTOTpaMM B3aUMOJICHCTBHIO C
JIPYTUMH YY€HUKAMH;
IToBTOpeHue 8 OpraHu3anus
25 [TloBTOpeHue. 5 HacTaBHUYECTBA
26 HrtoroBblii 3a4éT 1 MOTHBUPOBAHHBIX U
27 HWTtoroBasi KOHTPOJIbHAS PYAMPOBAHHBIX
pabora o0yJaromuxcs HaJl
HEYCIEeBAOIINMHU
OJTHOKJIACCHUKaMH,
2 JAIoIIero
oOyJaronmcs
COLIMAJIbHO
BHAYUMBIN OITBIT
COTPYIHUYECTBA U
B3aMMHOH ITOMOIIU
NTOI'O 102




«Auredpa, 9 kaace»

n/n

Temarnueckoe
IVIAHMPOBaHME

KoJi-Bo
4acoB

XapakTepucTuka
OCHOBHBIX BH/10B
AeATeJIbHOCTH
YYCHHKA
(Ha ypoBHe y4eOHBbIX
aeicTBUA)

JlesATeIbHOCTD
YUHMTEJds € Y4ETOM
NMporpaMMmbl
BOCIIUTAHMS
(Monpyast
«IxoabHBII

YPOK»)

BBonHO€e nmoBTOpeHue.
BxonHOM KOHTPOJIL

- YCTaHOBJICHUE
JIOBEPHUTEITHHBIX
OTHOUICHUN MEXIY
eaaroroM u
yYaIuMucs,
CIMOCOOCTBYIOLINX
MO3UTHBHOMY
BOCTIPHUSITHIO
IIKOJBHUKAMU
TpeboBaHU# 1 MPOCHO
YUUTENIS;

- IpUBIICUCHUE
BHUMaHUS
00yJaroIuXcs K
IICHHOCTHOMY aCIIeKTy
U3y4aeMbIX Ha YpOKax
NPEIMETOB U SBJICHUIA,
WHHUIIHUPOBAHUEC
o0CyX1eHul,
BBICKA3BIBAaHHI CBOETO
MHEHHS,
BBIPAOOTKHU CBOETO
JUYHOCTHOTO
OTHOILEHUS K
U3y4aeMbIM
COOBITHAM, SIBIIEHUSAM,
JUIAM;

I'naBa 1.
KBagparuynas
(yHKIMA.

20

Oyuknusa. O6macTh
omnpesneneHus 1 00JIacTh
3Ha4YeHUi QyHKIMU.

CBoiicTBa QyHKIUH.

KBaaparHslii TpexuwieH u
€ro KOpHHU.

Paznoxenue
KBaJ[paTHOrO TpeXWIeHa
Ha MHOKUTEIH.

Konmponvuas paboma
MNel.

Pabora Hax ommOkamu.
2 .
DyHKIMA y=ax’, e

1. Beruucnsate
3Ha4YeHUS (YHKIUH,
3amanHoi hopmyroii, a
TaKKe IBYMsS U TPEMS
bopmynamu.
OnuceIBaThE CBOMCTBA
(GyHKIMH HA OCHOBE UX
rpaduIecKoro
MIPEICTABICHMUS.
HNuTtepnpeTupoBath
rpaduKu pearbHBIX
3aBHCHUMOCTEH.
Iloka3niBaTh
CXEMaTHYECKH
MMOJI0KEHUE HA
KOOPJMHATHOMN

- YCTaHOBJICHHE
JIOBEPUTEIIBHBIX
OTHOILIEHUN MEXKIY
MeJaroromM u
yUYaIIAMHUCS,
CIOCOOCTBYIOIIUX
MTO3UTUBHOMY
BOCITPHUSITHIO
HIKOJbHHUKAMH
TpeOoBaHUl 1 MPOCKO
YUUTEIS;

- BKJIIOUEHHUE B YPOK
UTPOBBIX TPOIICAYD,
KOTOpBIC

ITOMOTal0T
MOIePIKATh




rpaduK U CBOMCTBA. IJIOCKOCTH TpaduKOB MOTHBAIIHIO
6. Fpa(ngKI/I byHKIHN ) bynKIHi y = axz, y= | YHammxes }
y=ax“+n u y=a(x-m)". 2 2 MOJIYYEHUIO 3HAHUH,
[Toctpoenue rpaduka ax= +n HaJTa)KUBaHUIO
1. KBaJIpaTUIHON 2.y=a(x- m)2. [MO3UTUBHBIX
(GyHKIHH. 2 Crtpourts rpaduk MEXJIMYHOCTHBIX
8. DynKIug y=X . 2 dyHKIMH y = ax2 +bx | OTHOLICHHMH B KIIacCE;
9. Kopens n-it crenenu. 2 + C, yMETb yKa3bIBATh - UCIOJIb30BaHUEC
BepIIMHBI Mapadosl, eg | BOCTHTATCIBHBIX
0Ch CHMMETpHH, BO3MOYKHOCTEH
HaIpaBJIcHUE BETBEH COACPKAaHMA
napaboJbL. y4eOHOro npeameTa
3. Uzo0Opaxars ucpes
cxemaTuuecku rpaguk | ACMOHCTPALIHIO
. ydalimmcs IpuMepoB
Q}’HKHHH y=x ¢ OTBETCTBEHHOTO,
YETHBIM M HEYETHBIM N. IPAKIAHCKOTO
HOHI/IME&TB CMBICHL TOBEICHMS,
3amceii Buga Va, Va n NPOSBIEHHS
T.J., TJIe @ — HEKOTOPO® | o ne o GHS 1
Hucio. Mvets n00poCepIeYHOCTH,
NpE/ICTABIICHHE O 4epes Moa6op 3aad
HaXOMICHIU KOPHEH N | 1110 werepyg,
—OIii CTETICHH C MPOGIEMHBIX
Konmponvuas paboma TIOMOIIBI0 CUTyaIui nmis
Ne2. 1 KaJIbKyJIATOPA. 06CyKJIeHNs B KJIacce;
I'naBa 2. YpaBHeHus u 1. Pemats ypaBHeHuUsi | - moOyxJeHue
HEPaBEeHCTBA C OHOMH TpEThEN U YETBEPTON o0yJaromuxcs
nepeMeHHOM. 9 CTETIeHH C TTIOMOIIbIO coOroAaTh Ha ypoKe
Pabora Hag ommbkamu. pa3ioKeHus Ha OOIIETIPUHSATHIE
10. [lenoe ypaBHEHUE H €T0O MHOKHTEJIA U BBEJICHUS | HOPMBI IIOBEJICHUS,
KOpHHU. 2 BCIIOMOTaTEJIbHBIX MpaBuIIa
HpoOHbIe MEPEMEHHBIX, B 001IeHNs CO
11. paloHaIbHbIC YaCTHOCTH pellaTh CTapIIUMHU
YpaBHEHUS. 2 OMKBaJpaTHbIE (memparoramu) u
Peuienue HEPaBCHCTB YpPaBHCHUA. Pemate CBCPCTHUKAMU
12. BTOPOI CTENEHH C OHOM JpOOHbBIE (yuamumucs),
HEPEMEHHOIA. 2 paroHaIbHbIE MIPUHIIAIIBI Y4eOHOM
13 Pemnenue HEPaBEHCTB YpaBHCHU:A, CBOOA UX K AUCHUITIIMHBI 1
’ METOJIOM UHTEPBAJIOB. 2 LCJIBIM YPAaBHCHUSAM C CaMOOpTraHn3alnu,
nocneAyromei - IpUBJICUCHUE
IIPOBEPKOI KOPHEM. BHUMAaHMU y4alluXCsl
2. Pematp HepaBeHCTBa | K 00CyXIaeMOi
BTOPOM CTEIICHH, Ha YpOKe
UCTIONB3YS uH(popManuu,
rpaduueckue AKTUBU3AIAH UX
MIpe/ICTaBICHHUS. MO3HABaTEIbHON
Hcnons30BaTh METON JIEATCIbHOCTH;
WHTEPBAJIOB IS - IpUMEHEHHE Ha
PEIICHUST HECITOXKHBIX ypoke
Konmponvuas paboma panMoOHaIbHBIX WHTEPAKTUBHBIX (hopM
Ne3. 1 HEPaBEHCTB. paboThl ¢ yYEHUKAMU:




MHTEJJICKTYaJIbHBIX
urp,

JIUCKYCCUH,
COAEHCTBYIOIIIHNE
yUYammMmcs B
o0peTeHun

OTIbITA BEJICHUS
KOHCTPYKTHUBHOTO
JTaJora;

IpYyNIOBOH pabOTHI
WU paboTHI B Mapax,
KOTOpBIC

y4ar JeTen
KOMaHJIHOW paboTe u
B3aUMOJEHCTBHUIO C
JIPYTMMH Y9CHUKAMH,

I'naBa 3. YpaBHeHus u
HEpPaBeHCTBA C ABYMH

1.Crpourts rpaduku
YPaBHEHUH C IByMs

- BKJIFOUEHHE B YPOK
UTPOBBIX IPOLEAYD,

nepeMeHHbIMH. 13 MIEPEMEHHBIMU B KOTOpEIE
PaGora Hajg ommbOkamu. MIPOCTEUINX CIy4asx, | [IOMOraroT
14, VYpaBHeHue ¢ AByMs Korja rpagukomM MOJIICPIKATH
NIEpEMEHHBIMH U €TO ABJIAETCA IIpsiMas, MOTHBAIIHIO
rpaguk. 2 napaOoua, runepOona, | ydammxcs K
I'papuyeckuii crioco6 OKPY>KHOCTb. IIOJIYYEHUIO 3HAHUH,
15. pEIICHUs CUCTEM Hcrnonp30BaTh UX I | HAJIAXKUBAHHIO
YpaBHEHUM. 2 rpau4ecKoro TMO3UTUBHBIX
Pemienue cucreM pELIeHUs CUCTEM MEKITMIHOCTHBIX
16. ypaBHEHUH BTOPOU YPAaBHEHUH C ABYMS OTHOILIEHUH B KJIacce;
CTEIICHU. 2 IIEPEMEHHBIMHU. - HCIIOJIb30BaHUE
Pemenue 3amau ¢ 2. PemaTh crioco6om BOCTIUTATENbHBIX
IMOMOIIBI CUCTEM IIOACTAaHOBKH CUCTEMBI BO3MOKHOCTEH
17. ypaBHEHHMIT BTOPOii JIBYX YpaBHEHHI C COJepKAHUSA
CTEIEHM. 2 JBYMsI IEPEMEHHBIMU, B | yUeOHOTO MpeaMeTa
18. HepasencrtBa ¢ nBymst KOTOpPBIX OTHO y 1epes
TIepPEMEHHBIMIL. 2 ypaBHEHUE NIEPBOH JEMOHCTpAIIIO
19 CucreMbl HEpaBEHCTB C CTCICHN, a ApYToe — ydaluMes IpuMepoB
' JIBYMSI [IEPEMECHHBIMIL 2 BTOPOIl CTENEHHU. OTBETCTBEHHOTO,
3. PemaTth TekcTOBBIC IPaXKIaHCKOTrO
3a/1a4yM, UCIIOJIb3Ys B MOBE/ICHUS,
KauecTBe MIPOSIBIICHUS
anreOpandeckoun YEJIOBEKOJIFOOUS 1
MOJIENIU CUCTEMY T00pOCEepPACYHOCTH,
ypaBHEHUI BTOPOI yepe3 noadop 3aaady
CTENEHU C JBYMS JUISl pELICHHUS,
MEPEeMEHHBIMU; pelaTh | MPOOIEMHBIX
COCTaBJICHHYIO CUTYyalMH IS
CUCTEMY, oOcyXJeHus B KJacce;
Konmponvuas paboma UHTEPIPETUPOBATH
Ned, 1 pe3ynbTaT
I'nasa 4. 1.ITpumeHATH MPUBJICUCHUE
Apudmernyeckas u UHJIEKCHBIE BHUMAaHUS
reoMeTpuyecKas 12 0003HaueHUs IS oOyuaronmxcs K




MPOrpeccHu. YJICHOB [IEHHOCTHOMY aCIIeKTy
20 Pabora Hag ommOkamu. MOCIIEIOBATEILHOCTEH. | M3y4aeMbIX Ha ypOoKax
' [TocnenoBareabHOCTH. 2 [TpuBOANTE MPUMEPHI MIPEIMETOB H
Ompenenenue 3aJaHus SIBJICHUH,
apuMeTHUIeCKoi MIOCJIEIOBATENIBHOCTEN | MHULIMMPOBAHKE
21 nporpeccun. Popmyna bopmynoi 1-TO UIeHa o0cyxieHuil, }
N-ro 4jcHa U PEKyppPEHTHOM BBICKA3bIBAaHUI CBOETO
apudMeTHIecKon bopmyoi. MHEHUSI,
MIPOTPECCHH. 2 2. BeiBosiuTh (hopmyIibl | BRIPAaOOTKH CBOETO
dopmyna CyMMBI N-ro WieHa JIMYHOCTHOT'O
MIEPBBIX N YWICHOB apudMeTUIECKON 1 OTHOIIIEHHS K
22. apupmMeTHuecKon reOMETPUIECKOM M3y4aeMbIM
TIPOTPECCHUH. 2 MIPOTPECCUU, CYMMBI COOBITHSM, SIBJICHUSM,
KOHmpOJZbHClﬂ pa60ma IICPBLIX N YJICHOB JIMaM; - BKIIFOUCHUEC
Nos. 1 apudMeTUIECKON 1 B YPOK HTPOBBIX
PaGora Hag ommOkamu. FeOMeTpH‘{eCKOﬁ IIpoueayp, KOTOpbIC
Onpenenenne MPOTPECCUH, pelIaTh ITOMOTal0T
reOMETPUYECKON 3aa4u ¢ oAACPXKaTh
23. nporpeccun. Popmyna HCIOJI30BAHUEM 3TUX | MOTHUBAIIUIO
N-ro 4wicHa dbopmyi. Jloka3piBaTh y4ganmxcs K
reOMEeTPHYECKOI XapaKTEPUCTHIECKOE MOJTYYCHUIO 3HAHUH,
MIPOTPECCHUH. 2 CBOHCTBO HaJIAXKUBAHUIO
DopMyIIa CyMMBI apudMeTUIECKON 1 IMO3UTUBHBIX
24 [IEPBBIX N YWICHOB reoMeTpHYECKOt MEKITHYHOCTHBIX
: reOMETPHYCCKOM MIPOTPECCHIA. OTHOIIICHUH B KJ1acce;
TIPOTPECCHH. 2 3. Pemiate 3a1aun Ha - OpraHu3anus
CJIOKHBIE TIPOIICHTHI, HAaCTaBHMYECTBA
UCIIOJIB3YS TIPH MOTHBHPOBAHHBIX H
HEOOXOAUMOCTH PYAUPOBAHHBIX
KJIbKYJISITOP. 00 yJaromuXcst HaJl
HEYCIEBAOIINMHU
OJIHOKJIACCHUKAMH,
JAIOIIETO
oOyJaronmcs
COIMAIPHO 3HAYMMBIN
OTIBIT
Koumponvuas paboma COTPYIHUYECTBA U
Noé6. 1 B3aMMHOM ITOMOIIIY;
I'maBa 5. DjeMeHThI 1. BHIIOJIHATH - ”HULIUMPOBAHUE U
KOMﬁHHﬂTOpHKH H nepe60p BCEX noaACpIKKa
TeOPUU BEPOATHOCTEN. 8 BO3MOKHBIX BADHAHTOB | UCCIICI0BATEIILCKOM
Pabora Hajg onmOKamu. JUIS TiepecuéTa EITEIbHOCTH
25. Hpumepst 00BEKTOB H yJamuxcsi B paMKax
KOMOHMHATOPHBIX 3a7ad. 2 KOMOUHAIIHIA. peanu3aiu UMH
26. [lepecTaHOBKH. 1 [TpumeHsTh paBUiIo WHIWBHYaIbHBIX U
27. Pasmemennst. 1 KOMOMHATOPHOTO TpyHIIOBBIX
28. Coueranus. 1 YMHOKEHHUS. HCCIICI0BATEILCKUX
OtHOCHTEIbHAS 2 . Pacno3naBathb IIPOCKTOB, 4TO AACT
29. 4acToTa Cciy4ailHoro 3a/laydl Ha BbIYMCIICHHE | ITKOJIbEHUKAM
COOBITHS. 1 YyuClla NePeCTaHOBOK, BO3MOYKHOCTh
30 BepositHOCTB pa3MeleHu, MPUOOPECTH HABBIKU
' PaBHOBO3MOHBIX 1 COYETaHHH U CaMOCTOSITCIIBHOTO




COOBITHH.

Koumponvuas paboma

Ne7. 1
IToBTOpEHHE. 73
Beruncnenus. 8
ToxxnecTBeHHbBIE

npeoOpa3oBaHus. 12
YpaBHEHHUS U CUCTEMBI
ypaBHEHUH. 12
Hepasencrsa. 12
[Iporpeccun. 10
DYHKIMHU U UX

CBOIICTBA. 14
Hmoecosas

KOHMPObHASL paboma. 2
O6061menHne

Marepuaa. 3

IIPUMEHSATH
COOTBETCTBYIOLIUE
hopmyIIbI.

3. BblumcnATh 4acToTy
CITy4aitHOTO COOBITHSI.
OueHuBarthb
BEPOSITHOCTH
CJIy4aitHOTO COOBITHS C
ITOMOIIBIO YaCTOTHI,
YCTaHOBJICHHOU
OTIBITHBIM ITYTEM.
Haxonuts BeposATHOCTH
CITy4aifHOTO COOBITHS
Ha OCHOBE
KJIACCUYECKOr 0
OTpeeNIeHUs
BEPOSITHOCTH.
[IpuBoauTHE IPUMEPHI
JIOCTOBEPHBIX U
HEBO3MOKHBIX
COOBITHIA.

pelIeHus
TEOPETUYECKOUN
poOJIeMBI,
TeHepUPOBAHUS U
oopMITeHUS
COOCTBEHHBIX HIEH,
YBOXKHUTEIHLHOTO
OTHOIIICHUS K UyKUM
UM, TyOJTUIHOTO
BBICTYIUICHHS TIePE]T
ayIuTOpHEH,
apryMEeHTUPOBAHUS U
OTCTaMBaHUS CBOCH
TOYKHU

3peHus; -
MIPUBJICYCHHE
BHMMaHUs
oOyuarommxcst K
IIEHHOCTHOMY aCIeKTy
M3y4aeMbIX Ha ypOKax
MPEIMETOB M
SIBIICHHI,
WHUITUPOBAHUE
00CYyXIeHUH,
BBICKA3bIBAHUI CBOETO
MHEHUS,

BBIPAOOTKHU CBOETO
JINYHOCTHOTO
OTHOIICHUS K
M3y9aeMbIM
COOBITUSAM, SIBJICHHSIM,
JIALIAM;

OpraHu3aIus
HACTaBHUYECTBA
MOTHBHPOBaHHBIX H
PYAUPOBAHHBIX
oOydJaronuxcs Haj
HEYCIIeBAIOIIIUMHU
OTHOKJIACCHUKAMH,
JIAOIIIETO
oOyJarouMcs
COI[MATIEHO
3HAYUMBIH OIBIT
COTPYIHUYECTBA U
B3aMMHOM ITOMOIIH
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