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HOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma mo anrebpe g oOywaromuxcs 7-10 kiaccos
pazpaborana Ha ocHoBe DPI'OC OOO. Anrebpa sBiISICTCS OJHUM U3 OMOPHBIX
KypCOB OCHOBHOTO 0011ero oOpa3oBaHMs: OHA OOECIEUYMBACT HU3YyUYEHHUE APYTUX
JUCLUIUINH, KaK €CTECTBEHHO-HAy4YHOrO, TaK W TyMaHUTAPHOIO LIMUKIIOB, €€
OCBOEHHE HEOOXOUMO JIJIsl TPOIOJKEHUST 00pa30BaHus U B TOBCEAHEBHOM JKU3HU.
Pa3Butne y oOydaronuxcsi HAay4YHbIX MPEICTAaBICHUNM O NPOUCXOXKIECHUU U
CYITHOCTH aJIreOpandecKnx aOCTPaKIUi, CIOco0e OTPaKCHHsS MaTeMaTHYECKOU
HAYKOW SIBIEHUIN W TMPOLIECCOB B MPUPOJE M OOIIECTBE, POJIM MATEeMAaTHUYECKOTO
MOJICJIMPOBAHUS B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMHUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIsS. ajanTalMd B COBpPEMEHHOM LudpoBoM obmiectBe. M3ydenue anreOpsbl
oOecrieynBaeT  pa3BUTHE YMEHHs  HaOIIOIaTh, CpaBHUBATh, HAXOAWTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOM JEHCTBUSI U BBIBOABI, (OPMYIUPOBATH
yrBepxkaeHUs. OCBOeHHE Kypca anreOpbl o0ecnedrBaeT pa3BUTUE JIOTUYECKOTO
MBIIJICHUS OOYYalOIIUXCS: OHU HCIONb3YIOT JEAYKTUBHBIE W WHIYKTUBHBIE
paccyxaeHus, 00001eHNe U KOHKPETU3allnio, a0CTparupoBaHUE U aHAJIOTHIO.

B crpykrype mporpammbl yuyeOHOTo Kypca «Anredpa» sl OCHOBHOIO
oOmero oOpa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT  CJEIYIOUIME OCHOBHBIE
CoJlep>KaTellbHbIE JIMHUM: apu(pMeTuKa; anredpa; (QYHKIUU; BEPOSTHOCTb H
cratucTuka. Hapsny ¢ 3TuM B coaepaHuE€ BKJIIOYEHBI JBa JOMOIHUTEIbHBIX
METO/I0JOTUYECKUX pa3zielia: JOTUKAa U MHOXECTBA; MaTeMaTHKa B UCTOPUUYECKOM
pPa3BUTHH, YTO CBSA3aHO C pealu3anuedl 1enaed OOIIEHHTEUIEKTyaIbHOTO U
OOLIEKYIbTYPHOTO Pa3BUTHUS YUALLIUXCSI.

Conepxxanue JMHUM «ApudMeTUKay CIy>KUT 0a30il s JalbHEUIero
U3YYCHUS] YYalllMMHUCS MaT€MaTHKH, CIIOCOOCTBYET Pa3BUTHUIO MX JIOTHYECKOTO
MBIIUIEHUS, (OPMHPOBAHUIO YMEHHUS TOJIb30BAThCA QJITOPUTMAMH, a TaKkKe
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIMMBIX B MOBCEIHEBHOM KU3HU.
Pa3BuTHe MOHATUS O 4YKCI€ B OCHOBHOM IIKOJIE CBSI3aHO C PAlMOHAJbHBIMU U
UPpALMOHATBHBIMU YHUCIaMH, (OPMHUPOBAHUEM TEPBUYHBIX MPEACTABICHUN O
JICUCTBUTEIILHOM YHCIIE.

Coneprxanue nuHUM «Anredpa» cnocoOCTBYeT (POPMUPOBAHUIO Y YUAIIUXCS
MaTE€MaTUYeCKOro armapaTta g pelieHus 3aJad W3 pas3fesioB MaTeMAaTHKH,
CMEXHBIX MPEIMETOB U OKPYXAIOLIEH pealbHOCTH. SI3bIK anreOphl MOAYEPKUBACT
3HAUEHWE MAaTeMaTHKW KakK s3bIKa JUJIS MOCTPOEHUS MaTeMaTH4YEeCKUX Mojelnei
MIPOLIECCOB U SIBJICHUN PEATbHOTO MHPA.

Pa3BuTHE anropuTMHUYECKOTO MBIIUICHHS, HEOOXOIUMOI0, B YACTHOCTH, IS
OCBOCHMSI Kypca WH(POPMATUKH, ¥ OBJIAJICHUE HABBIKAMH JICTYKTUBHBIX
pacCyXKJIeHUI TaKXKe SBIISIOTCS 3ajadaMul u3ydeHus: anreopel. [IpeoOpaszoBanue
CUMBOJIBHBIX (DOpPM BHOCHUT cHeU(UYECKUN BKJIA B pa3BUTHE BOOOpaKEHUS
yuYalxcs, uX CocoOHOCTeN K MaTeMaTUYeCKOMY TBOPUYECTBY.

Conepxanue pazaena «OyHKIMW» HAIICIIEHO HA MOJYYEHUE MIKOJIbHUKAMU
KOHKPETHBIX 3HAHWN O (PYHKIIMM KaK Ba)KHEWINEW MaTeMaTUYECKOW MOJETH s



OMMMCAHWS W WCCICAOBAHHUS PA3HOOOpPA3HBIX TPOIECCOB. [3ydeHme STOro
Marepuajia CHoCOOCTBYET pa3BUTHIO Y YYalIUXCsSd YMEHHS HCIOJb30BaTh
pa3IM4YHbIC S3BIKM MaTEMAaTHKU (CJIOBECHBIM, CHUMBOJIMYECKUM, TpauUecKHii),
BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MPEICTABICHUN O PO MaTeMaTUKH B Pa3BUTUU
[IUBWJIM3ALMH U KYJIbTYPHI.

Paznen «BeposrHocTh M cTaTHCTHKa» — 00sA3aTEIbHBIA KOMITIOHEHT
IIKOJLHOTO 00pa30BaHMs, YCUJIMBAIOIIUM €ro MPUKIAAHOE M MPAKTHYECKOE
3HaYEHHUE. JTOT MaTepual HEoOXOIHUM, MPEXKIE BCEro, s (POpMUPOBAHUS Y
ydamuxcsi (PyHKIIMOHAIIBHOW TPAaMOTHOCTH — YMEHHS BOCIPUHUMATh U
KPUTUYECKA aHATU3UPOBaTh WHEGOPMAIMIO, TPEICTABICHHYIO B Pa3IUYHBIX
dbopmax, MOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHX PEAbHBIX 3aBUCHMOCTEH,
IIPOU3BOJUTH  IIPOCTEHMIIME  BEPOSITHOCTHBIE  pacyérbl. M3ydeHne OCHOB
KOMOWHATOPUKHU ITO3BOJIUT YYaIleMyCsl OCYIIECTBIIATh PACCMOTPEHHE CITydacs,
nepedbop U MojACYET Yucia BapUAHTOB, B TOM YHUCIE B MPOCTEUIINUX MPUKIATHBIX
3a/layax.

[Ipu u3ydyeHUu CTAaTUCTUKU M BEPOSTHOCTH OOOTaIIatOTCsl MPECTABICHUS O
COBPEMEHHOW KapTUHE MHUpAa W METOJax €ero HcCCclIeqoBaHusl, (opMUPYETCs
MOHUMAaHUE POJIM CTATUCTUKU KaK UCTOYHUKA COIMATIBbHO 3HAYUMON MH(pOpMaLIUU
U 3aKJIQJIBIBAIOTCSI OCHOBBI BEPOSATHOCTHOTO MBIIIIJICHUS.

Ha usyuenue yue6Horo kypca « Anredpa» orBojgutcsi 408 yacoB: B 7 kiiacce
— 102 ygaca (3 gaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B HeAemno), B 9
kimacce — 102 ygaca (3 yaca B Henenio), B 10 kimacce — 102 yaca (3 yaca B HEZIEIHO).

KOPPEKIHIMOHHO-PA3BUBAIOLIAS HAITPABJIEHHOCTD

OcBoenune yuebOHOro Marepuana Benercda AuddepeHunpoBaHHO €
BKIIFOUEHUEM DJIEMEHTOB KOPPEKIIMOHHO-PA3BUBAIOIINX TEXHOJIOTHUH, OCHOBAHHBIX
Ha NPUHLUINAX YCUICHUS MPaKTUYECKOW HAIIPAaBIIEHHOCTH U3y4aeMOro MaTepHaia;
OTIOpPBI Ha >KU3HEHHBIN ONBIT 00YYaIOUINXCs; OPUEHTAIlMY Ha BHYTPEHHUE CBSI3U B
COJEp’)KaHUU H3Y4aeMOIro MarepHuajla Kak B paMKaxX OJHOIO MpeAMEeTa, Tak U
MEXy NMpeAMEeTaMU; HEOOXOAMMOCTH M JOCTaTOYHOCTU B OIpeneieHUH 00béMa
U3y4aeMOro Marepuaja; BBEACHHMS B COACpXkKaHHE Y4YeOHBIX Mporpamm
KOPPEKIIMOHHBIX 33JaHHUN, MPelyCMAaTPUBAIOIIUX AKTHUBU3ALUIO MMO3HABATEIbHON
JESITEIIbHOCTH.

OcHoBHas (opma opraHuzanuu y4eOHOro 3aHsATHA: Ypok. Vcmomb3yrorces
WHIMBHUIyaJIbHbIE, TPYITOBBIE, HHIUBUIYaIbHO.

KoppekironHas HanpaBIeHHOCTh Kypca «Anredpa» JOCTUTAeTCs 3a CUeT:

o pasrpy3ku y4eOHOro marepuaina MyTeM BbIAENICHUs 0053aTelIbHOTO U
JIOCTaTOYHOTO MUHUMYMAa YMEHU,
o npeoOpa3oBaHus TEKCTOBBIX 3a/1au (BBeACHUE rpadUUYeCKUX IUIAHOB,

CXEM, JPYyIUuX CPEACTB HAIVISAHOCTH, QJITOPUTMOB PELICHHUH, HWCIIOJIb30BAHUE
npueMa KBaHTOBaHUS TEKCTa U Ap.),

o YBEJIMYEHUs] KOJMYECTBa Yy4YeOHOro BpEMEHH, OTBOJMMOIO Ha
aKTyaJu3aluio U KOPPEKIIUIO OTIOPHBIX 3HAHUM 00yJarOlIuXCs;



° I[EJICHANPABICHHOTO  (POPMUPOBAHUS  MBICIUTEIBHBIX  OTNEparuit
(aHanu3, cuHTE3, 0000IICHUEe, KiIaccupUKaIUsi) U TPOLECCOB (IETYKIHUs,
CpaBHEHHE, abCTparupoBaHue);

o pa3BUTHS BHUMaHUS, MaMATH (OCBOCHHE MacCHBA HOBBIX TEPMHUHOB U
MOHATHH ), BOOOpakeHus (ITpeoOpa3oBaHue CUMBOIMIECKUX GOpM);
o pa3BUTHS KOMMYHUKATHBHBIX YMEHUW: Y4acCTBOBaTh B JIUCKYCCHUU

(yMeHHE T'paMOTHO IOCTABUTh BONPOC BBIPA3UTh M JOHECTH CBOK MBICIb JI0
cobecelHMKa); KpaTKO U TOYHO OTBEYaTh Ha BOIPOCHI;

o UCIOJIb30BaHUSl ~ METOAOB  auddepeHIpoBaHHOW  pabOThl  C
oOyJarolMMUCs: NOBTOPEHHE, aHAIM3 U YCTpaHEHHE OIIMOOK, pa3paboTka U
BBIMIOJITHEHHE  HEOOXOAMMOTO  MHUHHMMyMa  3aJaHuil i JTUKBHIALUHU
WHAMBUIYAIbHBIX TMPOOEJTOB, CHUCTEMAaTH3alUsl WHAMBHIYAJIbHBIX 3aJaHud U
Pa3BUBAIOIIMX YIIPAKHEHUMH;

o CTUMYJIMPOBaHUE Y4YEOHOM JEeATEIbHOCTH: MOOLIPEHUE, CUTYalHs
ycrnexa, NoOyXIeHHE K aKTUBHOMY TpYyIdy, SMOLMOHAJIBHBIA KOMQOPT,
N00pOXKENAaTEIbHOCTh HA YPOKE;

o UCIIOJIb30BAaHUsl CHELMAJIbHBIX IPUEMOB U CPEICTB OOyuyeHwus,
IIPUEMOB aHAJIM3a W INPE3CHTALMUM MaTEMAaTU4YECKOIO0 TEKCTOBOIO MaTepHala,
00€eCIEeUNBAIOIINX PEATH3ALUI0 METOJA «OO0XOJIHBIX MYyTEi», KOPPEKLUHOHHOTO
BO3JICUCTBHASI HA PEYEBYIO AEATEIBHOCTH, ITOBBIIIEHWE KOHTPOJIS 3a YCTHOW M
MMICbMEHHOM PEYBIO.

COAEPXAHUE OBYUYEHUA
7 KJIACC

Bripaxkenusi. Toxxkaecrsa. YpaBHeHusl.

Uucnossie BelpaxkeHUs. BeipaxkeHus ¢ nepeMeHHbIMU. CpaBHEHHE 3HAYCHUI
BbIpakeHnid. CBoOMCTBa NEUCTBUUA Haa yuciaaMu. ToxzaecTBa. To0XKIECTBEHHbIE
npeo0pa3oBaHus BHIPAKEHUN. YpaBHEHHE W €ro KOpHU. JIMHEWHOe ypaBHEHHUE C
OJHOM mepeMeHHOM. Pemenue 3amad ¢ mnomomiblo  ypaBHeHuil. CpenHee
apupMeTHIecKoe, pa3Max U Mojia. MemaHa Kak CTaTUCTUYECKAs XapaKTEPUCTHKA.

DOyHKIUU

Uto Takoe ¢yHkuusa. Beruucienwe 3HaueHud QyHKuu 1o dopmye.
I'paduk dyukuuu. Ilpsmas mnpomopuroHalbHOCTL W €€ rpaduk. JluHelHas
byHKUIMS U ee TpaduK.
CreneHb ¢ HATypaJbHBIM MOKa3aTeJIeM

OnpeneneHue CTENEHUW C HATypalibHBIM TOKa3aTeleM. YMHOXKEHHE U
neneHue creneHeld. Bo3BeneHue B creneHb npousBeneHus. OOHOWIEH W €ro
CTaHIAPTHBIN BHUJ. Y MHOKEHUE OJHOYJIECHOB. BO3BEI€HNE OJTHOUYJIEHA B CTEICHbD.
OyHKIUH y=X2 151 y=X3

MHoOTro4JIeHbI.



MHoOroujieH Hu €ro CTaHHapTHBIﬁ BH. CnoxxeHre ¥ BBIYUTAHHE
MHOTOYJICHOB. Y MHOXECHHE OJHOYJICHA Ha MHOI'OYJICH. Brinecenue O6H_I€FO
MHOXXHUTENSA 3a CKOOKHM. YMHOXKCHHE MHOIOYICHAa Ha MHOTIOWIEH. Pa3zjokeHue
MHOT'OYJICHA Ha MHOKUTEIN CIIOCOO0M I'PYIIIMPOBKH.

@opMyJibl COKPALEHHOI0 YMHOKECHUS.

Bo3Benenne B KkBagpar M KyO CyMMBI M Pa3HOCTU JIBYX BBIPQXKECHUU.
PasnoxeHne Ha MHOXXHUTEIH C MOMOIIbIO (OpMyIN KBaJapara CyMMBbl M KBajpara
Pa3HOCTH. Y MHOKEHME PA3HOCTU JABYX BBIPAKECHHMM Ha UX CyMmMmy. Pasmoxenue
Pa3HOCTH KBAJpPAaTOB HAa MHOXUTENU. Pa3nokeHne Ha MHOXKWUTENIH CyMMBI U
pasHocTH  KyOoB. IlpeoOpasoBaHume 1eIOro BBIpRKEHUS B  MHOTOYIEH.
[IpuMeHeHne pa3aMdHbIX CIIOCOOOB VIS PAa3JIOKEHUSI HA MHOKHTEIIH.

8 KVIACC

Cucrembl JINHEHHBIX YPABHEHH.

JluneitHoe ypaBHEHHME C JAByMs TiepeMeHHbIMU. ['padux mauHEHOTO
YpaBHEHHSI C IOBYMs MNepeMeHHbIMU. CHUCTEMbl JIMHEWHBIX YpPaBHEHHUU C ABYMs
nepemeHHbIMH. Crioco0 mojactanoBku. Crnoco6 mojctaHoBkU. CIoco0 CIIOXKEHUSI.
Pemenue 3a1a4 ¢ MOMOILBIO CUCTEM YPaBHEHUM.

PanuonasnbHbie apoou
Panmmonansubie BblpaxkeHus. OcCHOBHOe CBOWCTBO ApoOu. CokpaileHue

npoOeil. CrlokeHHE W BbIUMTaHUE ApoOel ¢ OJAMHAKOBBIMU 3HAMEHATEISIMH.
CnoxeHrue W BbIUMTAHHE JpoOCH C pa3HbIMU 3HAMEHATEISIMU. Y MHOXKEHUE
npobeii. Bospenenune npobu B cremeHb. [lenenuwe npobGeii. [IpeoOpaszoBanue
panmoHaIbHBIX BeIpakeHnid. Oynkuus y=k/x u e€ rpaduk. [loctpoenue rpagukon
bynkuun y=k/x.

KBaaparTHbie KOpHH

Panuonanbupie uncina. HMppamumonanbHbie uwucia. KaaparHeie KOpHWU.
Apudmernueckuii KBaJpaTHbI KOpeHb. YpaBHeHHE X? = a. Haxoxunenwue
MPUOIM)KEHHBIX 3HAYEHUM KBaJpaTHOTO KOpHs. DyHKIUs y=\/x u e€ rpaduk.
KBampaTHblii KOpeHb U3 TMpousBeleHus. KBagpaTHbII KOpeHb U3 JIpoOu.
KBanparHeiii KOpeHb U3 CTENEHH. BbIHECEHME MHOXKUTENS 3a 3HAK KOpPHS.
Brinecenne MHOXUTENS T1OJ 3HaK KopHs. [IpeoOpa3oBaHue BBIpaXKEHUH,
coAepKalMX KBaJIpaTHbIE KOPHHU.

KBaaparHbie ypaBHeHusI

Onpenenenue KBagpaTHOroO ypaBHeHUA. HenosiHble KBagpaTHbIC YPaBHECHMUSI.
dopMyJia KOPHEN KBAJIPATHOIO YpaBHEHUs. PemieHne KkBaapaTHOro YpaBHEHHUS 110
dbopmyie. Penienue 3a1ad ¢ moMoupl0 KBaJApaTHeIX ypaBHeHuil. Teopema Buera.



JIpoGHBIE parioHaIbHBIE YPaBHEHUS U CIIOCOOBI MX pemieHus. Pemenue npoOHbIX
palMOHANIBHBIX ypaBHEHMH. PemeHue 3agady ¢ MNOMOWIBK  PalMOHAIbHBIX
ypaBHeHH. ['paduueckuii crmoco0d pemieHus ypaBHEHUH.

9 KJIACC

KBaaparHbie ypaBHeHHsI

Onpenenenne KBagpaTHOro ypaBHeHUs. HenomHble KBaipaTHbIE YPAaBHEHHUS.
dopmyna KOpHEN KBaAPATHOTO YpaBHEHUs. PelleHre KBaapaTHOTO ypaBHEHUs I10
dbopmyre. Pemenre 3a1a4 ¢ MOMOIIBIO KBaJIpaTHRIX ypaBHEeHHM. Teopema Buera.
Jlpo6Hble parrioHaIbHbIE YPaBHEHHSI U CIIOCOOBI MX pemieHus. Pemenne qpoOHbIx
pallMOHAJIbHBIX ypaBHEHUM. PelleHue 3agad ¢ IIOMOIIBKO  palMOHAJIBHBIX
ypaBHeHu#. ['padnueckuii ciocod pernieHus: ypaBHeHUH.

HepaBencrBa

Uucnoseie HepaBeHcTBa. (CBOMCTBA YHUCIOBBIX HEpPAaBEHCTB. (ClOKEHUE
YHCIIOBBIX HEPABEHCTB. YMHOXKECHUE YHUCIOBBIX HEpaBeHCTB. [lorpemmHocts u
TOYHOCTh TpubmkeHus. Ilepeceuenne MHO)ecTB. OObeAMHEHHE MHOXKECTB.
HucnoBele mnpomexyTku. HepaBeHcTBa ¢ 0oaHOM I1epemMeHHOW. PeuieHue
HEPABEHCTB C OJIHOM MepeMeHHON. CucTteMa HEpPaBEHCTB C OAHON MEPEMEHHOM.
Pemenne cucteM HEPABEHCTB C OJTHOW IIEPEMEHHOM.

CreneHb ¢ HeJbIM NMOKa3aTeaeM. DJIeMeHTbl CTATHCTHKH

OmnpeneneHre CTENEHW C IIEBIM OTPUIIATEIBLHBIM TOKa3ateneM. CBoOMCTBa
CTCTICHU C OTPHUIATEIBHBIM TOKa3zaTeneM. [IpuMeHeHHe CBOWCTBA CTEICHH C
nensiM mokazatenaeM. CranmgapTHeId Buja yuciia. COOp CTaTUCTHYECKUX JaHHBIX.
['pynmupoBKa  CTaTUCTHYECKUX  JAHHBIX.  HarmsgHoe — mpejacTaBieHUE
cratucTuuecko umHpopmaruu. OdopMIIeHHE HArJISIHOTO  IMPEICTABICHUS
CTaTUCTUYECKON MH(MOPMAIIHH.

KBagparuunas pyHKuus

Oynkiuu. Obnacte onpeneneHuss GyHKIMUA U 00JacTh 3HAYEHUSI QYHKIIUU.
I'padpux Pynkuu. CpoiictBa (yHkuuu. KBaapaTHBIM TpexXwieH M €ro KOpHHU.
PazoxenHne KBaJpaTHOro TpeXwiIeHa Ha MHOKHTETH. DyHKIHsS y=ax’, ee rpapuk
u cBoiicta. ['paduk GyHkman y = ax*+ N u y = a(x - m)°. ocTpoenne
rpadukoB KBaapaTHuHOi QpyHKMu. Dynkuus y = x". KopeHs N-oil cTeneHwu.

IHoBTOpEHME.



10 KJIACC

KBaaparnunas pyHkuus

Oyukuus y=ax’, ee rpadux u cBoiictBa. 'padguk GyHKuHH y = ax’+ N u
y = a(x - m)>. Iloctpoenne rpabukoB KBagpaTHuHOH byHKIMH. PyHKIMS ¥ = X,
Kopensb n-ou crenenu.

YpaBHeHHS U HEPABEHCTBA € OJIHON NMepeMeHHOH

Ilesoe ypaBHEHHE U €r0 KOPHHU. YPaBHEHMS, IPUBOJUMBIE K KBaJpPaTHBIM.
JpoOHble parMoHajdbHbIE ypaBHEHHUs. PerieHue HepaBEeHCTB BTOPOM CTENEHU C
OJIHOM TIepeMeHHOM. PerneHre HepaBeHCTB METOJIOM UHTEPBAJIOB.

YpaBHeHHS U HEPABEHCTBA C ABYMS IlePeMEHHBIMH.

VYpaBHeHue ¢ JByMs NEpEeMEHHbIMU U ero rpaduk. I'papuyeckuii cnocod
pelieHnss CUCTEM YypaBHEHMM. PelleHne cucTteM ypaBHEHHMM BTOPOM CTEIICHH.
Pemrenue 3a1a4y ¢ NOMOIIBIO CUCTEM YpaBHEHUM BTOpOW creneHu. HepaBeHcTBa ¢
JIBYMs IepeMeHHbIMU. CHCTEMBI HEPAaBEHCTB C JByMs IIEpEMEHHBIMU. Perienue
HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS [IEPEMEHHBIMU.

Apudmerndeckasi M reoMeTpUIECKasi MPOrpeccust

[locnenoBarensHocTH.  OmnpeneneHue  apuPMETUYECKONM  ITPOrPECCHH.
®dopmyna N—ro wieHa apudmeTndeckoil mporpeccuu. Gopmyna CyMMbl MEPBBIX
YJICHOB  apudmeTudyeckoil  mporpeccuu.  OmpeneneHue  reoOMEeTPUUYECKOn
nporpeccun. @opmyna N-TO wieHa TeoMmeTpuyeckor mnporpeccuu. Dopmyiia
CYMMBI N IEPBBIX YWIEHOB F€OMETPUYECKON TPOTrPECCUH.

JIeMEHTbl KOMOMHATOPUKHU M TEOPUH BEPOSITHOCTEH

[Ipumepsl KOMOMHATOPHBIX 3a1ay. PemieHue KOMOMHATOPHBIX —3ajad.
[lepecranoBku. Pasmemenns. Coueranuss. OTHOCUTENBHAS YacTOTa CIy4alHOIO
cOObITHS. BEposITHOCTh paBHOBO3MOKHBIX COOBITUI

IMoBTOpeHne Kypca anreopnol 7 — 9

ToxnaecTBenHoe npeoOpa3oBaHue airedpanyecKkux BbIpakeHuil. Pemenue
ypaBHeHUN. Pemenne cucrem ypaBHeHUU. PelieHue TEKCTOBBIX 3anad. Pemenune
HEpaBeHCTB U ux cucteM. OyHKIMU U UX cBoucTBa. [Iporpeccumu.

Ilnanupyembie pe3yJbTAaThl OCBOCHUSA MPOTrPaMMbI Y4eOHOI0 IpeaMeTa

JIMYHOCTHBIE



Y ooyuarowuxca cghopmupyromes:

- B3aMMO- U CaMOOIICHKA, HAaBBIKM pe(eKCMM Ha OCHOBE HCIOJIb30BAHUS
KpUTEPHUAIBHON CUCTEMBI OLICHKHU;

- OCO3HAaHHOE, YBAXKUTEIBHOE M JIOOpOXKENaTeIbHOE OTHOIIEHHE K APYroMy
YeJIOBEKY, €ro MHEHHUIO, MUPOBO33PEHHUIO, KYJIbTYpE, SI3bIKY, BEpe, TpaKIaHCKON
MO3ULIMU, K HCTOPHUM, KYJIbTypEe, PEJIUTUHU, TPATULUAM, S3bIKaM, IIEHHOCTIM
Hapo 0B Poccuu u Hapoa0B MUpa;

- TOTOBHOCTb U CHOCOOHOCTh BECTH JUAJIOT C JPYTUMU JIOJbMU U JOCTHXKCHHUE B
HEM B3aMMONOHUMAaHUS.

Ooyuarwwuecsa noayuam 603MONCHOCHb 01 POPMUPOGAHUA:

- TOTOBHOCTH U CIIOCOOHOCTH K MEpPeXoay K caMooOpa30BaHHUIO Ha OCHOBE Y4eOHO-
MO3HABATEIbHOM MOTHUBAIlMUA, B TOM YKCJIE TOTOBHOCTU K BBIOOpPY HampaBiICHUS
npoUILHOr0 00pa30BaHUSI.

METAINNPEJMETHBIE

PeryvasituBubie Y'Y ]I

Ooyuarowueca nayvamcsa:

- OCYUIECTBIATh KOHCTAaTUPYIOIIMN ¢ MPEIBOCXUINAIOMINI  KOHTPOJb IO
pe3yabTary W 10 crocoOy JACHCTBHS, aKTyaJdbHbIH KOHTPOJh Ha YpPOBHE
MIPOU3BOJILHOTO BHUMAHUS;

- BHOCUTh HEOOXOJUMBbIE KOPPEKTHBHI B JICHCTBHE IOCJIE €ro 3aBEpIICHUS Ha
OCHOBE €r0 OIICHKHU U yueTa XapaKTepa ClIeJIaHHbIX OIIUOOK.

Ooyuarwwuecsa nonyuam 603MONHCHOCMb HAYUUMBCA:

- NPOeKmuposamv C80K  0eAmMeNbHOCHb, HAMEe4amv mMpAaeKmopuro Cc8oux
oeticmeull Ucxo0s U3 NOCMAGIeHHOU Yeill.

KommyHukaTuBuble YY /I

Ooyuarowueca naywamcs:

- JEUCTBOBaTh C YYETOM IIO3MIMU JPYroro M YMETh COIJIACOBBIBATH CBOM
JICUCTBUS,

- yCTaHaABIMBaTh U MOJJEPKUBATh HEOOXOIUMbIE KOHTAKTHI C JIPYTHUMH JIFOJIBMH,
BJIaJIess HOPMaMH M TEXHUKON OOIIICHUS;

- CTPOUTH IOHSATHBIC JJIS MapTHEPA BHICKA3bIBAHMS, YUUTHIBAIOIINUE, YTO MAPTHEP
3HACT W BUJIUT, a YTO HET;

- KOHTPOJIUPOBATH JICUCTBUS MapTHEPA.

Oobyuarwwuecs noayuam 603MOHCHOCMb HAYUUMBCA '

- OMPENIEIATH 1IeJIM KOMMYHHUKAIIMH, OIICHUBATh CUTYAIlUI0, YUUTHIBATh HAMEPECHUS
W CIOCcOObl KOMMYHHUKAIIMM TMapTHEpa, BbIOMpaTh aJIeKBaTHbIC CTpPATETryu
KOMMYHUKAITAH

IHo3HaBaresbHbIe YV /I

Ooyuarwwuecsa nayuwamcs:

- OCYIIECTBJIATh CHHTE3 KaK COCTABJIICHHE IIEJIOTO U3 YacTed, CaMOCTOATEIHHO
JIOCTparBasi ¥ BOCTIOIHSSL HEJOCTAIOIINE KOMIIOHEHTHI;

- OCYIIECTBJISITh CPAaBHEHHE U KIACCU(PHUKAIIUIO, CAMOCTOATEIHLHO BBIOMpAs
OCHOBAHMSI 1 KPUTEPHUU IS YKa3aHHBIX JJOTUYECKUX OTIepaIlnii;




- 00001maTh, T. €. OCYIICCTBIISITh T€HEPAIMU3AIUIO W BHIBEJCHUE OOIIHOCTH [IJIS
[EJOr0 psila WM Kjlacca eIUHUYHBIX OOBEKTOB Ha OCHOBE BBIICIICHUS
CYIITHOCTHOM CBSI3H.

Odyuarowguecsa noayuam 03mMOHCHOCHb HAYUUMbCA:

- HaXOJUTh MPAKTUYECKOE MPHUMEHECHHWE TAKUM TOHATUSM Kak aHaJIW3, CHHTE3,
000011IEHNE.

INPEAMETHBIE PE3YJIBTATDBI

7 KJjacce
Yucia ¥ BBIYHCIEHHUS

BrimonHsaTE, coueTass yCTHbIE M MUCHBMEHHBIE TPHEMBI, apu(hMETHUSCKHEC
JEUCTBUS C pallMOHATIBLHBIMU YUCIIaMU.

HaxoauTe 3HaueHHMS YHCIOBBIX BBIPAXEHUM, MPUMEHATH Pa3HOOOpa3HbIC
CrocoObl M MPUEMBI BBIYUCIICHUS 3HAYCHUN JAPOOHBIX BBIPAXKEHUM, COJEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

ITepexoauTh OT oHOM (POPMBI 3amucH YKcCeN K Apyrou (mpeoOpa3oBbIBATh
JEeCATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO ACCATUYHYIO IPOOD).

CpaBHMBATH U yHOPSAA0YMBATH PallMOHAIBHBIC YUCTIA.

OKpyrJsITh Yncna.

BpIMoNMHAT, NPUKUAKY UM OLEHKY pe3yJbTaTa BBIYUCICHUM, OIICHKY
3HAYEHW YHCJIOBBIX BBIPAXKEHUN. BBIMONHATH JEUCTBHS CO CTENEHSIMH C
HaTypaJIbHBIMU MTOKa3aTEISIMH.

[IpuMeHsTh NpU3HAKU  JETUMOCTH, PA3JIOKEHHE HAa  MHOXKUTEIHU
HaTypaJIbHBIX YUCET.

PemaTte npakTUKO-OPMEHTUPOBAHHBIE 3a/Ja4yM, CBSI3aHHBIC C OTHOIICHHEM
BEJIMYMH, MPONOPIHUOHAIBHOCTbIO BEIMYUH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUS 3aJad C YYETOM OrpaHUYCHMH, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AnredOpandeckue BbIPaKeHUs

Hcnonb3oBaTh anredOpanyeckKyrd TEPMHHOJIOTHIO M CUMBOJIMKY, PUMEHSThH
e€ B IpoIiecce OCBOSHUS y4eOHOI0 MaTepHaia.

HaxoauTe 3HaueHHs: OYKBEHHBIX BBIPOXKCHUN NPHU 3aJaHHBIX 3HAYEHUSIX
MIePEMEHHBIX.

Beimonuate  mpeoOpa3oBaHUsl  LEJOTO  BBIPAKEHHS B MHOTOYJICH
MIPUBEJICHUEM TTOJO0HBIX CJIaraéMbIX, PACKPhITHEM CKOOOK.

BeIMmosHAT, YMHOXXKEHHE OJIHOWIEHA Ha MHOTOYJEH W MHOTIOYJIeHa Ha
MHOTOYJICH, IPUMEHSThH (JOPMYJIBbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylIeCTBIATh PA3JIOAKEHUE MHOTOUYJIECHOB HA MHOMKHUTEIH C TOMOIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOMXWTENS, TPYNIHPOBKH  CIIAaracMbIX,
npuMeHeHus: (POPMYJT COKPAIIEHHOTO YMHOKCHHUSI.

[TpumensaTh nmpeoOpa3oBaHUs MHOTOUJICHOB IS PEIICHUS Pa3IMYHbIX 3a/1a4
13 MaTe€MaTUKH, CMEXHBIX TTPEIMETOB, U3 peaTbHON MPAKTUKH.



Hcnonbs30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU MOKAa3aTEIsIMU IS
npeoOpa30BaHus BbIpAKEHUH.
YpaBHeHUs U HEPABEHCTBA

Pemars nuHeElHbIE YpaBHEHUSI C OJHOW NEPEMEHHOW, MPUMEHSA IpaBUiia
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIbHOMY eMy. [IpoBepsTs, sABiseTCA
JIM YUCJIO0 KOPHEM YPaBHEHUS.

CocTaBisaTh M pelIaTh JUHEHHOE YpPaBHEHUE II0 YCJIOBHUIO 33J1ayu,
WMHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBII pe3ysbTarT.
DOyHKIUU

N300paxxaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIME
3aJJaHHBIM KOOpAMHATaMm, Jy4Yd, OTPE3KH, HHTEPBAJIbl, 3alKChIBATH YHUCIOBHIE
IIPOMEKYTKH Ha aNre0OpandeckoMm si3bIKe.

OtMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU IO 3a/IaHHBIM KOOpPJIMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKIUNA H3BECTHBIE 3aBUCHUMOCTU MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTD, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaueHre PyHKIIUU 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnocod MpeacTaBlieHus] U aHanu3a MHGOPMAIUH,
U3BJICKATh U UHTEPIPETUPOBATH HH(MOPMAITUIO U3 IPAPUKOB peabHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

CraTucTuyeckue XapaKTepUCTHKH

Hcnonbs3oBaTh i1 ONMCAHUS JIAHHBIX MPOCTEUIIME CTaTUCTHYECKUE
XapaKTEepUCTUKU: CcpeaHee apudmeTuueckoe, MeAuaHa, HauOoJbliee U
HaMMEHbIIIee 3HAUYCHHUS, pa3Max

8 kiacc
Yuciaa v BIYMCICHUSA

Hcnonp30BaTh HavalbHBIE NPEICTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYIJIEHHUS U BBIYUCIICHUHN, N300pakaTh 1eHCTBUTEIbHbBIE
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMOM.

[IpuMeHATh TOHATHE apU(PMETHUECKOrO KBAaAPaTHOIO KOPHS, HAXOAMTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEU.

AJire0OpanvecKue BbIPaKeHUs!

BhInonHATE TOXKIECTBEHHBIE MPEOOpa3oBaHusl pallMOHAIbHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

[IpumeHsaTh npeoOpa3oBaHUs BHIPAKEHUH U1l PEIICHUs Pa3IUYHbIX 3a7a4
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA



[IpumensTh rpaduueckre METOAbl MPU PEIICHUH JTUHEHHBIX YpaBHEHHNA U
UX CHUCTEM.

[Tonbupate mpuMepsl Hap 4YHUCEN, SIBIAIOIIMXCS PELHICHUEM JIMHEWHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPJIMHATHOW TUIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMHU, MOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUSL.

Pemars crucrempl AByX JMHEHWHBIX YPAaBHEHMM C JABYMS NEPEMEHHBIMHU, B
TOM YHCJIE TpaUUECKU.

CocTaBiATh M pemaTh CUCTEMY JIMHEHHBIX YPAaBHEHMI 110 YCIOBHIO 3aJa4H,
MHTEPHPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M IOJYyYEHHBIN pe3yJsbTarT.

Pemate nuHeiiHbIe, KBaApaTHbIE YPAaBHEHUS U PAlMOHAJIbHBIE YpaBHEHMS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBoaMTE MpOCTENIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM IpapUuecKuX MpeacTaBlieHuld (YyCTaHaBIUBATh, UMEET
JU yYpaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM HUMEET, TO CKOJIbKO, U
npoyee). [lepexoanuts OT ci10BeCHOM (HOPMYIMPOBKY 3a/1a4u K €€ anreOpandeckoin
MOJEIM C IIOMOILIBIO COCTaBJICHUS YPABHEHUS WIM CHUCTEMBl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M IMOJTYyYEHHBIN pe3ysbTarT.
DOyHKIUU

[ToHuMaTh ¥ UCIOJIB30BaTh (PYHKIMOHAIBHBIE MOHATUA U A3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpeAessaTh 3HAauYeHHE (PYHKIHUM 1O 3HAYECHUIO
aprymeHTa, omnpenessaTh cBoWcTBa ¢GyHKIMU mo e€ rpaduxy. Ctpouth rpaduxu
dIIeMeHTapHBIX (QYHKIHHA Buga: y = A x , vy = x° , y = x>,y =\x, ¥y = |1,
OMUCHIBATH CBOMCTBA YUCIOBOM QYyHKIMU 10 €€ TpaduKy.

9 kiacce
YucJia 1 BBIYUCIEHUSA

CpaBHMBATH U YHOPSA0UYMBATH pAllMOHAJIBHBIE U UPPALlMOHAIBHBIC YUCTIA.

Bemonuare apudmernyeckue IEHCTBUS C PpalMOHAIBHBIMH YHCIAMH,
coyeTasgs YCTHbIE M NUCbMEHHBIE MNPUEMBI, BBINNOJHIATH BBIYHACICHUSA C
HMPPALMOHATBHBIMU YHACJIAMH.

Haxomute 3HaueHHst CTENEHEM C UEJIbIMU IIOKa3aTesiIMU M KOPHEH,
BBIYUCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUH.

OKpyriars JACHUCTBUTEIBHBIC 4YHWCIIA, BBINOJHITL NPUKUAKY PpeE3yJbTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.
YpaBHeHMs U HEPABEHCTBA

[IpyuMeHAT, CBOWCTBA YHCJIOBBIX HEPABEHCTB IS CPABHEHUS, OLICHKH,
peliaTh JMHEWHbICE HEPABEHCTBA C OJIHOM TMEPEMEHHOW M HMX CHUCTEMBI, J1aBaTh



rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA pEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

Pemarp nvHeliHbIE M KBaJpaTHbIE YpPaBHEHUs, YpaBHEHHs, CBOJSALIUECS K
HUM, NIPOCTENIINE TPOOHO-PAllMOHAIBHBIE YPABHEHMUS.

Pemarp TekcToBBIE 3a7aud anreOpanueckuM CHOCOOOM C  TMOMOUIBIO
COCTABJICHHSI YPABHEHUS.

DOyHKIUU

Pacrio3naBate (yHKIMH W3y4eHHBIX BHUAOB. [loKa3bIBaTh CXeMaTUYECKU
pacroiokeHue Ha KOOPAMHATHON IIIOCKOCTU TpaduKoB GYHKIMN BUAA: Y = £X, Y
=px+by=hx,y=ax2+bx+c,y=x3,y=1x,y = |x| B 3aBucumMocTH OT
3HaYeHUH K03(h(PUIIMEHTOB, ONUCHIBATH CBOMCTBA (PYHKIIMH.

CtpouTh U M300pakaTh CXeMaTHYECKU rpaUKH KBAAPATUYHBIX (DYHKIIHA,
OMKCHIBATh CBOMCTBA KBaJPATHUHBIX (YHKUMU MO MX rpadukam. Pacrno3HaBarhb
KBaJIpaTUYHYI0 (QYHKUIUIO 10 (opmysie, NPUBOAUTH MPUMEPHI KBaJPATUUHBIX
(GyHKUMNA U3 peanbHOM )KU3HU, (PU3UKHU, TEOMETPHH.

JIEMEHTBI CTATHCTHKH

Yurate uHPOpMAIUIO, MPEACTABICHHYIO B TabiuIax, Ha Jguarpammax,
OpEJICTaBIsATh JaHHblE B BUAE TaOJdMI, CTPOUTH AUarpammbl (CTOJOMKOBBIE
(ctonbyaTeie) ¥ KPYroBble) IO MaccuBaM 3HadyeHud. OnwuceiBaTh U
MHTEPHPETUPOBATh PEAIbHbIE YUCIIOBBIE JAHHBIE, MPEICTABICHHBIE B TaOJHMIIAX,
Ha Juarpammax, rpadukax.

10 xaace
YucJa 1 BBIYUCIEHUS

CpaBHMBATH U YHOPSA0UYMBATH pAllMOHAJIBHBIE U UPPALlMOHAIBHBIC YUCTIA.

Bemonuare apudmernyeckue IEUCTBUS C palMOHAIBHBIMH  YHCIAMU,
coyeTasg YCTHbIE M TNHUCbMEHHBIE TNPUEMBI, BBINOJHITH BBIYHACICHUA C
HMppalMOHAIBHBIMH YHCJIaMH.

Haxonute 3HadeHuss cTeneHeW ¢ UENbIMH I[IOKa3aTeas MU M KOPHEH,
BBIYMCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrJisiTh  I€MCTBUTENbHBIC YKCIIA, BBINOJHITh NPUKUIKY pe3ysbTaTa
BBIUHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMN.
YpaBHeHMs U HEPABEHCTBA

Pemate nuHelHbIE W KBaJgpaTHBIC YPABHEHUS, YPAaBHEHMS, CBOISAIIMECS K
HUM, POCTENIIINEe TPOOHO-pallMOHATILHBIE YPaBHEHUS.

Pemath cucTteMbl IBYX JIMHEWHBIX YPAaBHEHUU C IBYMs IIEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISCTCS JIMHECUHBIM.

Pemrath TekcTOBBIC 3aMauM  AITEOpPAMYECKUM CIIOCOOOM C  ITOMOIIBIO
COCTAaBJIEHUS YPABHEHMUS UJIA CUCTEMBI JIBYX YPABHEHUM C ABYMsSI IEPEMEHHBIMH.



IIpoBOaUTE MpOCTENUIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUN, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKkux mpeacTaBlieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

PemaTe JMHEWHBIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA, HM300paxkaTh
pEIIeHNE HEPAaBEHCTB HA YHMCIIOBOM NPSIMOM, 3alIUCHIBATh PEIICHHE C MOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMbl JIMHEWHBIX  HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPABEHCTBO, M300pa)xaTh pEIICHHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUICHUH PA3JIMYHBIX 33/1a4.

DOyHKIUU

Pacno3naBaTe (PyHKIIMM W3y4yeHHBIX BUAOB. lloka3pIBaTh CXEeMaTHYECKH
pacmoyioKeHNEe Ha KOOPIWHATHOM IJIOCKOCTH TpaduKoB GYHKIHMHA BUAA: YV = £X,
y=kx+b y=#flx,y=ax’*+bx+c,y=x",y=1x, y = |x| B 3aBuCHMOCTH OT
3HaYeHUH K03(h(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMA.

CtpouTh U U300pakaTh CXeMaTHUYEeCKU rpaduKu KBaAPATUYHBIX (HYHKIIHA,
OIMKCHIBATh CBOMCTBA KBAJPATHUHBIX (PYHKIUH IO UX Tpaduxam.

Pacno3naBaTh KBaapaTHUHYIO (YHKLIHIO 110 POpMyJie, MPUBOJUTH MPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

YucsioBbIe MOC/IE10BATEILHOCTH U MPOrPeccum

Pacno3naBaTh apu(pMETUUYECKYI0O U TE€OMETPUYECKYIO MPOTPECCUU MpH
pa3HbIX CIIOCO0aX 3a/IlaHuUs.

BbINONMHATE  BBIYMCIIEHUS C HUCHOJB30BaHMEM (QOpMyJa n-ro 4ieHa
apu(PMETUIECKON ¥ T€OMETPUUECKON MPOTrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh ujIeHbl IOCIEAOBATEIbHOCTH TOYKAMU Ha KOOPJIWHATHOU
IIJIOCKOCTH.

Pewmate 3amauu, CBA3aHHBIE C YUCIOBBIMU IOCJIEI0BATEILHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEAIbHOM >KM3HU (C UCMOIb30BAHUEM KAJIbKYIATOPA, HU(PPOBBIX
TEXHOJIOTUH).

JIeMeHTbl KOMOUHATOPUKHU U TEOPUH BEPOSITHOCTEH

Haxonuth BEepOSITHOCTH CITy4aliHBIX COOBITHI B OMBITAaX, 3HAsk BEPOSTHOCTH
AIIEMEHTApHbIX COOBITHI, B TOM YHCIE B ONBITaX C PaBHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Pemate 3amaun OpraHuW30BaHHBIM [EPEOOPOM BAPUAHTOB, a TaKKE C
UCIOJIb30BAHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

HaxoauThs 4acTOThl 3HaYEHUI U 4aCTOTHI COOBITHS, B TOM YHCJIE MOJb3YsCh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHHIN U HAOIIOICHUT.



HaxoauThs BEepOSTHOCTH CIIyd4allHbIX COOBITHI B M3YYEHHBIX OMBITaX, B TOM

YUCJIC B OIIbITAX C PABHOBO3MOKHBIMU 3JICMCHTAPHBIMHA COOBITHSIMH

TEMATHYECKOE IINTAHUPOBAHHUE

7 KITACC
Ne | Conepxanue marepuana Komunuect XapaKkTepUCTHKA OCHOBHBIX BUJOB
BO YaCOB NESATEIbHOCTH YUCHUKA
1 Broipa:xkenus. ToxnecTBa. 23 HaxoauTh 3Ha4YEHUS YUCIOBBIX
YpaBHeHus. BBIPKEHMI, a TAK)KE BBIPAKEHUH C
IIEPEMEHHBIMU NIPU YKa3aHHBIX 3HAUEHUAX
Yucnosbie BBIPAKEHUSI.
IIEPEMCHHBIX. Hcnons3oBaTh 3HaKH >,< <,
BoipaxkeHuss ¢ mnepeMeHHBIMH. 9
. >, YUTaTh U COCTABJIATH IBOIHBIE
CpaBHeHnue 3HAYEHUU
. . HEpaBEHCTBA.
BBIPaKCHUM. CaoiicTBa .
o . BrimonHuTh npocreiiue npeoOpazoBaHus
NEeHCTBUM HaJ YUCIIAMH. .
TosaecTBa,  TOKICCTBEHHDIE BBIPQXEHHI: MPUBOAUTD MTOI00HbBIE
. cllaraeMble, pacKpbIBaTh CKOOKH B CYMME U
peoOpa3oBaHUs BbIPAKCHHI. .
Pa3HOCTHU BBIPAKEHUM.
YpaBHEHHE U €ro0  KOpHH. B
JuneiiHoe ypaBHEHHE ¢ OHOI Pemarb ypaBHeHUs BUJa aX=B IIpU
o Pa3IMYHBIX 3HAUEHHUSX A U B, a TAKKE
nepeMeHHou. Pemenue 3anau ¢
. HECJIOKHbIE YPaBHEHUSI, CBOSIINE K HUM.
MIOMOILBIO YpaBHEHUH. g
Hcnonb3oBate anmnapat ypaBHEHUH 1i1s
Cpennee apudmernueckoe,
pellIeHns TEKCTOBBIX 3a/ad,
pa3max u moja. MeauaHa Kak
MHTEPIPETUPOBATH PE3YIIbTAT.
CTaTUCTUYECKast %
Hcnons3oBare npocreumme
XapaKTEpUCTHKA.
CTaTUCTHUYECKUE XapaKTEPUCTUKHU(CpeHee
apudmernyeckoe, pazmax, MoJia, Me/IaHa)
JUISL aHAJIM3a Psiia TaHHBIX B HECJIOAKHBIX
CUTYalUsAX
2 DOyHKIUH 13 Bbruucnate 3HadeHus QyHKIMH, 33JaHHOM
(hopMyJI0i, COCTABJIATh TAOJIUIIBI 3HAYCHUI
Yro TaKoe GyHKIHS. ¢ynkuuu. Ilo rpaduky GpyHKINU HAXOIUTH
Brruncienue 3HAYEHUI 3HaueHHe  (QYHKIUM TI0  U3BECTHOMY
¢bynkuuu no gopmyne. I'padux 3HAYEHUIO apryMEHTa U pemaTh 00paTHYIo
GyHKIINH. [Tpamas 3amauy. Crtpoutrh  rTpaduku  npsMoun
MPONOPLMOHATIBHOCTE U €€ MPOMOPLUOHAIIBHOCTH 51 JIMHENHOUN
rpaduk. Jluneitnas GyHKIUS U (yHKIIMM, OMHUCHIBAaTH CBOWMCTBA  ATUX
ee rpaguk. ¢ynkunii. IloHMMaTh, Kak BIHUSET 3HAaK
kod(durmenta k Ha pacronoxxeHue B
KOOpJAMHATHON IJIOCKOCTH rpaguka
¢byukun y = kx, rae k # 0, kak 3aBUCHUT OT
3HaueHu# k u b B3auMHOe pacrnosiokeHue
rpadukoB IByX (GyHKUIUN Buga y = kx + b.
WuTepnperpoBath TpapuKud  pealbHBIX
3aBHCHMOCTEH, OMHUCHIBaEMBIX (hopMyliaMu
Bumay=kx,rnek#0uy=kx+b
3 | CreneHb ¢ HATypaJbHBIM 13 BhIYKMCIATS 3HAYEHMS] BHIPAKEHUH BUJa a',

nmorkasarteJjieM

rac a -— TMpPOU3BOJIBHOC YHCIO, N —




OnpeneneHre CTENEHH C
HaTypaJbHBIM MTOKA3aTEIIEM.
YMHOKEHHE U IeJIEHNE
creneneii. Bo3BeneHue B
CTEIEeHb MPOU3BEICHUS.
OnHOWIEH U €ro CTaHJapTHBII
BUJI. YMHOXEHHE OJHOYICHOB.
Bo3senenue ogHoueHa B
creneHb. OyHKIU y:X2 u y:X3

HaTypaJbHOE YHCJIO, YCTHO U NMHUCHhMEHHO, a
Takke€ C  TOMOIIBI0  KaIbKYISITOPA.
dopmynupoBaTh, 3aITUChIBATh B
CUMBOJIMYECKON (QopMe H OOOCHOBBIBATH
CBOWCTBA  CTENEHHM C  HATYPaJbHBIM
TOKAa3aTEeIIEM. [Ipumensars CBOICTBa
CTEIICHU Il TPeoOpa30oBaHus BBIPAKCHUH.
BBIMONHATE yMHOXKEHHE OJHOWICHOB H
BO3BEJICHUE  OJHOWICHOB B  CTCIICHb.
Crponts rpadukn GpyHKImi y =x° 1y = X°.
Pemarh rpaduuecku ypaBHeHHs X~ = KX +
b, x3 = kx + b, rne k u b — HekoTOpBIC
qrcia

MHoOro4JeHsl. 22 3anuceiBaTh MHOTOYJIEH B CTaHAApPTHOM
BHUJIE, OMNPEIEIATh CTENEHb MHOTOWIEHA.

MHorousneH u ero BoimonHATE  ClIOKEHHWE W BBIYUTAHUE

craHfapTHbli BuA. CloXkeHue u MHOT'OUYJIEHOB, YMHO)X€HHE OJHOYJIECHAa Ha

BBIYUTAHUE MHOTO4YJICHOB. MHOTOYJIEH U MHOI'O4WIEHAa Ha MHOTOYJIEH.

VYMHOXEHHE OJHOWIEeHAa Ha BbINoNHATE pa3iiokeHue MHOTO 4YIEHOB Ha

MHOTO4JICH. Brinecenne MHOKUTENH, UCIIOJIB3YsI BBIHECEHUE

00I1ero MHOKUTEINS 32 CKOOKH. MHOXKUTEIS 32 CKOOKM ¥ CHoco0

YMHOKEHHME MHOIO4YJ€Ha Ha rpynnupoBku. [Ipumenars paeicTtBus ¢

MHOT'OUJIEH. Pasznoxenue MHOI'0- YIeHAMHU npu pelieHun

MHOTOWICHAa Ha MHOXHUTEIU pa3HOOOpa3HBIX 3a7ay, B YacCTHOCTU IIPH

CIocoO0M TPYMIUPOBKHU. pElIeHNH TEKCTOBBIX 3a7ady C IOMOIIbIO
ypaBHEHUU

Dopmy.Jibl COKpalIeHHOT 0 23 Jloka3piBaTh  CHpaBeIMBOCTH  (hopmyi

YMHOKEHHS. COKpanIEHHOTO YMHOXKEHHSI, TPUMEHSATh UX
B MPEoOpa3OBaHMSIX IENbIX BBIPAKEHUN B

BossesicHue B KBapar u Kyo MHOTOWICHBI, a TaKKe HJisi Pa3JIoKEHUs

CYMMBI M DA3sHOCTH JBYX MHOT'OUYJIEHOB Ha MHOHUTEIH.

BBIpaKeHHil. Pasnowenne Ha Hcnons3oBath pasnuiHble peoOpa3oBaHus

MHOXHTETH ¢  IOMOLIBIO UeNbIX  BHIPAKEHMA NP pelleHUM

bOpMYT KBaIPATA CYMMBI H ypaBHEHUH, JOKA3aTEIhCTBE TOXKIECTB, B

KBajpaTa PA3HOCTH. 3ajadax Ha JIETMMOCTb, B BBIMHCIICHHM

VMHOKEHIE pA3HOCTH  JBYX 3HAQYEHUM  HEKOTOPHIX  BBIPAKEHUM  C

BBIDOXKEHHII  HAa HX CYMMY. TIOMOILBIO KaIIEKYIIATOpa

Paznoxenue pa3HOCTH

KBaJpaTOB HAa  MHOXMTEIIU.

Pa3noxenne Ha MHOXHTENN

CyMMBI ¥ Pa3HOCTH KYOOB.

[Tpeobpa3zoBanue LEJI0T0

BBIDAKEHHUSI B MHOTOYJIEH.

IIpumeneHne pa3IMYHBIX

Croco0OB /ISl pasNioKEHUs Ha

MHOKHUTEIH.

IToBTOpEHHE 8




8 KJIACC

No | Conepxanue matepuaia Konnuect XapakTepucTHKa OCHOBHBIX BUIOB
BO 4acoB JESITEIbBHOCTH YUYEHUKA
1 Cucremsl JIMHEHHBIX 17 Onpenensarts, ABJISETCS JIU [1apa YUCcel
YPaBHEHHUIi. pEIICHUEM JIaH- HOT'O YPaBHEHUS C ABYMsI
nepeMeHHbIMH. HaxonuTh myTém nepedopa
JluneitHoe ypaBHEHHUE C ABYMs LeJIbl€ PELIEHUs] IUHEHHOIO ypaBHEHUS C
MePEMEHHBIMHU. I'padux IByMmsl iepeMeHHbIMU. CTpouTh Tpaduk
JIMHEUHOTO YpaBHEHUS C JBYMS ypaBHeHus ax + by =c, rne a # 0 wim b # 0.
MepEMEHHBIMHU. CucreMsl Pemate rpadgudeckumM crmocoOoM CUCTEMBI
JIMHEWHBIX YPaBHEHUN C JBYyMS JIMHEHHBIX YPABHEHUH C ABYMsI
MePEMEHHBIMHU. Crnoco6 nepeMeHHbIMH. [IpumeHsTs cnocod
I10/ICTAaHOBKH. Croco6 IIOJICTAHOBKH U CIIOCO0 CIIOKEHHUS IIPU
MO/ICTAaHOBKHU. Cnoco0 pEIIeHUU CUCTEM JIMHEHHBIX YpaBHEHUH C
ciloxeHus. PemieHue 3amad ¢ JByMsI IepeMEHHbIMU. Pemiath TekcToBbIE
MTOMOIIBIO CUCTEM YPaBHEHUH. 3aJla4uM, UCIIONB3Ys B KAUeCTBE
aJireOpanveckoi MoJIEIN CUCTEMY
ypaBHeHuii. THTEepIipeTUpoBaTh pe3ybrar,
MTOJTYYCHHBIN MPU PEIICHUH CUCTEMBbI
2 Paunonasabnbie apodu 30 @opMynHpoBaTh  OCHOBHOE  CBOMCTBO
paroHaIbHON IPOOH M MPUMEHSTH €0 IS
PalMoHaIbHBIE  BBIPAKCHHS. npeoOpazoBanus  JpoOeil.  BpImonHATH
OCHOBHOE CBOWCTBO  IpOOW. CIOKE€HUE, BBIUUTAHHE, YMHOXEHHUE U
CoxpalieHne npoGeii. JIeICHHEe PAlMOHANBHBIX Ipo0Oeid, a Takxke
Croxkenue W BBIUMTAHHE BO3BEJIEHUE JIpoOU B CTENEHb. BBINOIHATDH
npobeit c OJIMHAKOBBIMH pa3nyuHbIe npeoOpa3oBaHus
sHaMeHaTe sMi. CIIOKeHHe WU palMOHAIBHBIX BBIPAKEHUHM, JOKA3bIBAThH
BBIYMTaHHE JPOOEH C pasHBIMU TOXKJIECTBA. 3HATh CBOMCTBA (PYHKIIMU Yy = S,
3HAMEHATEAM. YMHOXeEHUE rie k # 0, ¥ yMeTh CTPOMTH €& rpaduk.
Apobeit. Bossenenne apobu B Hcnonb30Bath KOMITBIOTED ISt
crenenb.  Jlenenue  npobet. WCCIIEOBAHUS  TONIOKEHHs Tpaduka B
[Ipeobpazosarue 5 KOOPAMHATHOM IIOCKOCTH B 3aBUCUMOCTH
paloHaNbHBIX  BBIPAKEHUM. otk
Oyukuus y=k/x u e€ rpadux.
[Toctpoenne rpapuKoB
¢byskun y=k/x.
3 | KBagpaTrHblie KOpHH 23 [IpuBOANTH TPUMEpPHI PALMOHATBHBIX U

PammonansHbie
HppaunoHanbHble 4YHUCIIa.
KBanpatHbie KOPHH.
Apudmerndeckuil KBaapaTHBIN
KOpEHb. YpaBHEHHE X°> = a.
Haxoxnenne mnpuOIMKEHHBIX
3HAYEHUM KBAJpPaTHOTO KOpHS.
OyHKIUA y:\/x u e€¢ rpadux.
KBagpartHslit KOpPEHb u3
npousBeneHus.  KBagpaTHbii
KOpeHb u3 aApoou. KBaaparHsrit

qucia.

UPPALMOHAIIBHBIX YHCEIL Haxonuts
3HaueHUs apu(METUYEeCKHX KBaJpaTHbBIX
KOpHEH, HCHOJb3ys NpHU HEOOXOIUMOCTH
KaJIBKyJATOp. JlOKa3piBaTh TEOpEMBI O
KOpHE U3 TpOM3BEIEHUs U  Jpoowu,
ToxaectBo Va2 =lal, NPUMEHSTh HX B
npeoOpa3oBaHusAX BbIpakeHHH. OcBOOOX-

aTbCsAa oT I/IppaHI/IOHaHBHOCTI/I B
“ a a

3HAMCHATCIIAX O6CI/I BUIa — , ——.

b A TE o Tbive

BEIHOCUTE MHOXKUTEIL 3a 3HAK KOpHA U
BHOCUTb MHOXHUTCIIb T1I0J 3HAK KOPH.
Hcmons30BaTh KBaJApaTHbIC KOPHU JJIA




KOpPEHb u3 CTEIICHHU.
BriHecenne  MHOXHUTENIS 34
3HaAK KOpHSI. Brinecenue

MHOXHTEJSI MO/ 3HAaK KOpPHS.
[IpeoOpa3zoBanne BBIPAKEHUMH,

BBIPKCHUS MepEeMEHHBIX u3
TeOMETPHUECKUX M (pu3nueckux Qopmyi.
Crpouts rpaduk QyHKIMH y=vVX W
WLTIOCTPUPOBATh Ha rpaduke e€ cBoicTBa

COZIepKaIINX KBaJIpaTHbIE

KOPHH.

KBaaparHbie ypaBHeHUA 24 Pemate kBagparHbele ypaBHeHUs. HaxonuTs
o00pPOM KOPHHU KBaJIpaTHOTO ypaBHEHUS,

Ornpenenenue KBaJI[paTHOIO ucnosb3yss teopeMy Buera. Hccnmenosarb

YPaBHEHHS. Henonneie KBaJIpaTHbIC YPABHEHUS 110 TUCKPUMHUHAHTY

KBaJ[paTHbIC ypaBHEHHS. u kodp¢ummentam. Pemars  apoOGHBIE

®dopmyna KOpHEH KBaaApaTHOTO palOHaIbHBIE YPAaBHEHUS, CBOJS PELICHUE

yYpaBHEHHUSA. Pemenue TaKUX YPABHEHUN K PELICHUIO JIMHEHHBIX U

KBaJpaTHOI'O ypaBHEHUS IIO KBaJIpaTHBIX YPaBHEHUU C IOCIELYIOIINUM

¢dopmyne. Pemenune 3amau ¢ HUCKIIFOYEHUEM  IIOCTOPOHHHUX  KOPHEM.

IIOMOUIBIO KBaJIpaTHBIX Pemarp TeKCTOBBIE 3ajaud, HUCHOJB3YS

ypaBHeHul. Teopema Buera. KBaJIpaTHBIC W IPOOHBIC ypaBHEHUS

JpoOHeie palyoHaIbHbIE

YpaBHEHUST M CIOCOOBI HX

pewienus. Pemienue JpoOHBIX

pauvoOHaIbHBIX YPaBHECHMUIA.

Pemenne 3agady ¢ INOMOIIBIO

pauvoOHaIbHBIX YpaBHECHMUIA.

I'padpuaeckuii criocod pereHus

YpaBHEHUU.

IToBTOpEeHHnE 8




9 KIIACC

No | Conepxanue matepuaia Konnuect XapakTepucTHKa OCHOBHBIX BUIOB
BO 4acoB NESITeIbHOCTH YUYCHUKA
1 KBaaparHble ypaBHeHUsI 30 Pewate kBagparHble ypaBHeHus. Haxoauts
0100pOM KOPHU KBaJPAaTHOTO YPaBHECHHS,

Onpencienne KBAZPATHOTO ucnoins3ys reopemy Buera. MccnenoBats
VPABHEHHSL. HemoqHbie KBaJpaTHBIC YPABHEHUS IO TUCKPUMHUHAHTY
KBAIpATHBIE ypaBHEHHS, u koopdunmentam. Pemars npobHbIe
DOpMyTa KOPHEH KBAIPATHOIO paLMOHATLHDIE YPABHEHHS, CBOIA PEIICHHE
ypaBHEHHS, Pemenie TaKHUX ypaBHEHUI K PELICHHIO JIMHEHHBIX 1
KBAIPATHOTO YPABHEHHA IIO KBA/IPATHBIX YPABHEHUI C 0CIENYIOLIM
bopmyre. Pemenme 3amau ¢ UCKITIOYECHHEM ITOCTOPOHHUX KOpPHEH.
[HOMOLIBIO KBATPATHBIX Pemate TekCTOBBIE 3a/1a4U, UCIIOJIB3YS
ypaBuennii. Teopema Buera. KBaJIpaTHbBIE U IPOOHBIC ypaBHEHUS
Jpobubie paroHanibHbIe
ypaBHEHUS H CIOCOOBI HX
peuienus. Pemenue apoOHBIX
palMOHAIBHBIX YpaBHEHHUI.
Pemenne 3agau ¢ mMOMOIUIBIO
PaLMOHAIBHBIX YpaBHEHUH.
I'paduueckuii cocod perieHus
YpPaBHEHUU.

2 | HepaBeHcTBa 21 dopMynupoBaTh M JIOKa3bIBaTh CBOWCTBA

YHCIOBBIX  HEpaBeHCTB.  Mcmonb3oBarh

UpcIIOBBIE HEPaBCHCTBA. anmapar ~ HEPaBeHCTB A OIICHKU
CRoiicTBa YHCIOBBIX MOTPEIIHOCTH W TOYHOCTH TMPUOIUKESHHUS.
HEPABEHCTB. CrI0KEeHHe Haxomute mnepeceueHne u oOBEIUHEHUE
YHCITOBBIX HEPABEHCTB. MHOXECTB, B  YaCTHOCTU  YHCJIOBBIX
VMHOKCHUE YHCIIOBBIX MMPOMEKYTKOB. Pematp JIMHEHBIE
HEepaBeHCTB. IIOrpelIHOCTD U HEpaBeHCTBA. PemaTe CUCTEMBI JMHEHHBIX
TOYHOCTE IIPUOITHKCHILSL. HEPaBEHCTB, B TOM YHUCJIE TaKUX, KOTOpPHIE
Iepeceuenne MHOKECTB. 3amnucaHbl B BUJE IBOWHBIX HEPABEHCTB
O0bennHeHNE MHOXECTB.
YucnoBbie MIPOMEXKYTKH.
HepaBenctBa c OJIHOM
MIEPEMEHHOM. Pemenue
HEPaBEHCTB c OJIHOM
MIEPEMEHHOM. Cucrema
HEPABEHCTB c OZHOM
nepeMeHHoi. Pemenue cucrem
HEPABEHCTB c OZHOM
MIEPEMEHHOM.

3 | Ctenensb c HeJbIM 13 3HaTh OMNpEAENICHUE U CBOMCTBA CTENEHU C
NoKasarteJjiem. JJ1eMEeHTHI LeabIM nokazareneM. [IpuMeHaTs CBOMCTBA
CTATHCTHKH CTENEHW C LEeJbIM [OKa3aTeleM Ipu
Onpenenenue  CTeneHH  C BBITIOJTHCHUH BBIYUCIICHHI u
LEIbIM OTPULIATEIbHBIM npeoOpa3oBaHUU BBIPAKECHUIA.
MTOKA3aTEJIEM. CaoiicTBa Hcnons3oBath 3aIUCh qucel B




CTENEHW C  OTPULIATEIbHBIM
MOKa3aTeJeM. [Ipumenenune
CBOMCTBA CTENEHH C IEJIBIM
nokasareneM.  CraHaapTHBIN
BUJ] qucIa. Coop
CTATUCTUYECKUX JTAHHBIX.
['pynnupoBKa CTaTUCTUYECKUX
JAHHBIX. Harnannoe
IIPE/ICTABIICHHE

CTaTUCTHUYECKOW HH(POpPMAILIHH.
Odopmaenue HarJIIHOTO
IIPEJICTaBICHUS

CTaTHUCTUYECKON UH(pOopMaLuu.

CTAaHJAPTHOM BHJIE /ISl BBIPOKEHUS U
COMOCTAaBJIICHUS ~ Pa3MEpoB 00BEKTOB,
JUITATEIIEHOCTH TPOIECCOB B OKPYXKAFOIIEM
MUpE. [TpuBOIUTH PUMEPHI
pENpe3eHTaTUBHOW M HEPENpe3eHTaTUBHON
BbIOOpKHU. M3Brnekare wuHpOpMamuio U3
TaOMUI]  9YacTOT W  OPraHU30BBIBATh
uH(popManMi0O B BUAEC TaOJMI[ YacToT,
CTPOHTH MHTEPBAIBHBIN psifl. Mcronb30BaTh
HATJISTHOE TIPEJICTABICHUE CTAaTHCTHYECKOM

uHpopManui B BHJAE CTOJNOYATBIX U
KPYTOBBIX JTUarpamm, [IOJINTOHOB,
THCTOrPaMM

4 | KBagpatuunas GyHKIHsA 29 Bbruucnate 3HaueHus: QyHKIHMH, 33JaHHOM
dopmynoi, a TaKxke JABYMS U TpeMms
OyHKIUHU. O6nactpb dbopmynamu. OrnuceiBaTh CBOMCTBA
ompeneneHuss  QyHKIMH U GyHKUMH Ha OCHOBE MX TIpaduuecKoro
o0nacTb 3Ha4eHUsI (YHKIHUHU. IIPEJICTaBICHHUS. WnTepnpeTpoBaTh
I'papux ¢ynkuuu. CpolicTBa rpaguku peabHBIX 3aBHUCHUMOCTEH.
(GYHKIHH. KBagparHsii IToxa3piBaTh CXEMATHYECKU IIOJIOKEHUE Ha
TPEX4JeH M  €ro  KOpHH. KOOPJMHAaTHOM  IUIOCKOCTH  rpaduKoB
Paznoxenue KBaJPaTHOTO byHKIMHA y = ax’, y = ax’ + n, y=a(x—
TpeX4ieHa Ha  MHOXHUTEIH. m)z. Crpouts rpaduk GyHKIHH Yy = ax’ +
Oynkms y=ax’, ee rpaQuK u bx + ¢, yMerp yKa3bplBaTh KOOPAWHATHI
cBoiicTBa. ['paduk GpyHKIMN b BEpLIMHBI apabosbl, €€ OoCb CHUMMETpPHUH,
=a’*+n wu y = a(x- m)~. HallpaBJICHUE BETBEM 1apaboJIbl.
[Toctpoenne rpapuKoB N300paxkathb CXEMaTHUYECKU rpaduk
KBaJIpaTUYHOMN GyHKIIH. Gyskuun y = x" ¢ 4ETHBIM ¥ HEYETHBIM N.
®ynkmus y = x". Kopenb N-oii [ToHrMaTh CMBICT 3amuceil Buaa va , ya u
CTCIICHU. T. 4., TA€ a@ — HeKoTropoe yucio. Mmers
IIPEACTABICHUE O HAXOXKICHUN KOpHEW n-u
CTENEHM C MOMOUIBIO KAJIBKYJIATOPA
6 | [loBTOpenue 9
10 KJIACC
Ne | Conepxanne Mmarepuana Konnuecr XapakTepuCcTUKa OCHOBHBIX BU/I0B
BO 4acoB JeSITEIbHOCTH YUYE€HUKA
1 | KBagparnunas ¢pyHKous 14 ITokxa3bIBaTh CXEMaTUYECKH MOJIOKEHUE HA

OyHKIES y=ax’, ee rpaduK u
coiicTBa. ['paduk pyHKIMH Y

=ax“+n wuw y=alx- m.
[TocTpoenue rpadukoB
KBaJ[paTUYHOMN byHKIHH.

®ynkuus y = x". Kopens N-oii
CTETICHM.

KOOPJIMHATHOH MJIOCKOCTH I'paMKOB
(byHKuHﬁyZaxz,yzax2+n,y=a(x—
m)z. Crtpouts rpaduk QpyHKINUU y = ax? +
bx + ¢, yMeTh yKa3blBaTh KOOPAUHATEHI
BEPILIMHBI 1apaloJIbl, €€ 0OCb CAMMETPHH,
HalpaBJIeHUE BETBEH mapaloJIbl.
N3006paxaTh cxeMaTH4eCKH rpauk
(ynkmun y = X" ¢ 4ETHBIM M HEYETHBIM N.

o 3 4
IToHnMarTes CMBICT 3amKicell BUga vVda , Vau




T. I., TA€ @ — HEKoTopoe yucio. Mimers
IIPEACTABJICHUE O HAXOKICHUN KOPHEN N-U
CTEINEHM C MOMOUIBIO KAIBKYJATOPA

YpaBHeHHS M HEPABEHCTBA C 19 Pemate ypaBHEHMsI TpeTbEH M 4YETBEPTOH
O/JIHOH IepeMeHH O CTEIICHM C IOMOLIBI0 DA3JIOKECHHUS Ha
[lenoe ypaBHEHUE U €r0 KOPHHU. MHOKUTEJIM U BBEJIEHUS BCIIOMOTraTEJIbHBIX
VYpaBHEHHs, NIPUBOJUMBIE K IIEPEMEHHBIX, B  YaCTHOCTM  pellaTh
KBaJIPATHBIM. HpoGHbie OMKBaJpaTHBIC YpaBHCHHS. Pemarp
palyoHalIbHbIE YPaBHEHUH. JpOOHBIE pallMOHATbHbBIE YPABHEHMSI, CBOJSA
Pemienne HepaBeHCTB BTOPOU UX K LEJIbIM YPaBHEHUSAM C IOCIEAYIOLICH
CTENEHU C OJHOM MEePEeMEHHOM. IIPOBEPKOI KOPHEH.
PewieHnne HepaBeHCTB METOIOM Pemate HepaBeHCTBA BTOpPOM  CTEIEHH,
MHTEPBAJIOB UCMONb3Yysl TIpaHUuecKue IpeiCTaBICHUs.
Hcnonp30BaTh METOJ HMHTEPBAIOB  JUIA
pELIEHUsT  HECIIOXKHBIX  PallMOHAJIbHBIX
HEPABEHCTB
YpaBHeHUs] 1 HEPABEHCTBA C 17 Crpouts rpaduku YypaBHEHHH C JByMs
ABYMS NlepeMeHHbIMU. IIEPEMEHHBIMM B TMPOCTEHUIINX ClydYasX,
Korga  rpagukom  sBiSeTcs — mpsMasd,
YpaBHeHUE c JBYMsI napaboua, rurnepOora, OKPY>KHOCTb.
IePEeMEHHBIMH 1 ero rpaduk. Hcnonb3oBate HX A8 IpadUveckoro
['padmyeckuii cnocod pereHus PElICHUs CHUCTEM YPAaBHEHMH C JBYMs
CHUCTEM YypaBHEHHI. Pemienue HEPEMCHHBIMU.
CHCTEM  YpaBHCHHHl  BTOpPOi Pemate criocoOOM IMOJCTAaHOBKH CHUCTEMBI
creneHu. Pemenune 3amaq ¢ ABYX ypaBHCHHH C IBYMS NCPCMCHHBIMH, B
TIOMOIIBIO CHCTEM YpaBHEHHI KOTOPBIX OJHO YpaBHEHUE NEPBOM CTENEHH,
BTOpOM creneHu. HepaBeHcTBa a Ipyroe — BTOPOH CTEHCHH.
c JBYMSI TepeMEHHBIMH. Pemarp TekcToOBble 3adaud, HUCHOJIB3YS B
CHCTEMbI HEPABEHCTB C ABYMs Ka4yecTBe ajaredpanyeckoil MOJeIu CUCTEMY
NIEPEMEHHBIMH. Pemenne YPaBHCHUM BTOPOM CTCIICHH C JBYMA
HEPaBEHCTB " CHCTEM [IEPEMEHHBIMM;  pEIIaTh  COCTaBJICHHYIO
HEPABEHCTB c JBYMSI CUCTEMY, HHTEPIIPETUPOBATh PE3YJIbTAT
NEPEMEHHBIMH.
Apupmernyeckas u 17 [TpuMeHATh MHJEKCHBIE 0003HAUEHUs s
reoMeTpuyecKas nporpeccust YJIEHOB TocienoBatenbHocTell. [IpuBoauTs
[TocnenoBarenbHOCTH. IIPUMEPBl  3aJaHUs  I1OCJIEN0BATEIBbHOCTEN
Omnpenenenue dbopMyNIoOil n-ro wieHa U peKyppeHTHOU
apu(MeTHUECKOW MPOrpecChu. dbopmyIoit.
dopmyna n-ro 4JieHa BriBoauTh bopmMyIBI n-ro YJieHa
apu(MEeTHUECKOH IMPOrPECCUU. apupMeTHIeCKOn IIPOrPECCUU u
dopmyna CyMMBI MIEPBBIX F€OMETPUYECKOM  MPOTPECCUU,  CYMMBI
YJIEHOB apupMeTHIecKon NEPBBIX N WICHOB apU(PMETUYeCKOH U
MPOTPECCHM. Onpenenenue F€OMETPUYECKOM  MPOrpeccuid,  pemarh
TEOMETPUUECKON IPOrPECcCHH. 3aJ]aud C HCIOJIb30BaHUEM 3TUX (opmyi.
dopmyna N-ro  ujeHa Jloka3bpIBaTh XapaKTEpUCTUYECKOE CBOMCTBO

TFE€OMETPUYECKON IMTPOrPECCHU.

dopmysia CyMMbl N TIEPBBIX
YJICHOB r€OMETPUYECKON
MIPOrPECCHUH.

apupMeTHyeckon  H
IIPOrpeCCHil.

Pemarp 3amaun Ha CIIOKHBIE IIPOLIEHTHI,
HCITOIB3YS pu HEOOXOUMOCTH
KaJIbKYJISITOP

r€OMETPUYECKON




JjeMeHThl KOMOMHATOPUKH
U TEOPUH BEPOATHOCTEH
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[Tpumepsl KOMOWHATOPHBIX
3a7ady. Pemenue
KOMOMHATOPHBIX 3az1ay.
[lepecranoBku. Pa3menienus.
Coucranusa.  OTHOCHUTENIbHAS
4acTOTa CIIy4allHOTO COOBITHS.
BepositHOCTB

PaBHOBO3MOKHBIX COOBITHUH.

BeimonauTe  mepebop BCeX BO3MOMKHBIX
BapUaHTOB JJs Iiepecyéra OOBEKTOB U
KOMOWHAITHIA. [IpumensaTs [IPaBUIIO
KOMOHMHATOPHOTO YMHOXKEHHUS.
Pacnio3naBate 3ajauM  Ha  BBIYHCICHUE
qucia IIEPECTaHOBOK, pa3sMelIcHU,
COYETaHUU u [IPUMEHATH co-
OTBETCTBYIOLIME (POPMYJIBL.

BBIUUCIIATE YacTOTY CIy4aiHOTO COOBITHSI.
OueHuBaTb  BEPOSTHOCTh  CIIY4alHOIO
COOBITHS c IIOMOILIBIO 4acTOTHI,
YCTaHOBJICHHOM OIIBITHBIM IIyTEM.
Haxonuts BEPOSITHOCTH CIIy4anHOTO
COOBITUS Ha  OCHOBE  KJIACCHYECKOTO
ompeneneHuss  BeposTHOCTH. [IpuBoauTh
IIPUMEPBl JOCTOBEPHBIX M HEBO3MOXKHBIX
COOBITUI

IToBTOpEHHE
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