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ILiannpyemble pe3yJbTaThbl 00yYeHHSsI
aareope B 7—9 kiaccax

Anzebpauueckue 8bipadCeHus
BoinyCKHHK HAY9IHTCH:

® OIIEpUPOBATh MOHATHAMH «TOXKIECTBOY, «TOXKICCTBEHHOE npeoGpa3oBaHuey, pellars 3ajaud,
cozepxarue GyKBeHHbIE JaHHBIE, paboTarh ¢ GopMyTIamu;

e ONepUpOBATH  TOHSTHEM  (KBAJPATHBIA  KOPEHBY,  MPUMEHATb ~ €ro B BHMHC/ICHHAX,
BBIOJIHATH NPe0Opa3oBaHKe BBIPAKEHHH, COAEPXKAIMX CTENEHH C MHENbIMH IOKA3aTe/IMH  H
KBaJIpaTHbIC KOPHH,

e BLIIOMHSATH TOXK/IECTBEHHBIC IPeoOpa3OBaHHMs pAIMOHAIBLHBIX BHIPDAKCHHH HAa OCHOBE IIPABHII
NelfcTBUM HA MHOTOWIEHAMH ¥ are0pandyecKuMHU ApoOsaMH;

e BELINOJIHATH Pa3sioKEeHHEe MHOTOWICHOB Ha MHOXHTEIIH.

BoIny CKHUK TOJY9HT BO3MOKHOCTH:

e BHIIOJHSTH MHOTOIIATOBEIE IPE0OPA30BAHMS PALMOHATBHEIX BRIPAKEHHUH, IPAMEHSIS IHPOKUHI Habop
c11oco00B U MPUEMOB;

* IIPUMEHSATH TOX/IECTBEHHBIE NPE0OPa3oBaHMs Ul PEIICHHS 3ajiad U3 PAsIMYHBIX pa3/IcioB Kypca.

Ypaenenus
BbInycKHHK HAYYHTCH:

e pemiaTh OCHOBHBIE BH/IbI pallHOHATBHBIX ypaBHEHHM ¢ OJIHON [IEPEMEHHOM, CHCTEMBI JIBYX YPaBHCHHH
C JIByMSI IepEMEHHBIMU;

e [IOHMMATh YPABHEHHE KaK BaXHEHIIYI0 MaTeMaTHYECKyl0 MOJENb Ul ONHCAHMS M H3YICHHUS
pa3Ho00pa3HbIX pealbHbIX CHTYAIHil, pelaTh TEKCTOBBIC 3a/iaH anreOpandecKuM METOJIOM;

e IpUMEHSITH rpaduuecKue NpeiCTaBIeHUs I HCCIICIOBAHUS ypaBHEHUH, UCCIICIOBAHMS U PEIICHUS
CHCTEM YPaBHEHHH ¢ JIByMsI IEPEMECHHBIMH.

BbInyCKHHK IOJYYHT BO3MOKHOCTE!

e OBNTANETH CIHEIMANBHBIMH TPHEMAMH PEIIEHHs YPABHCHMH M CHCTEM YPaBHCHHH; YBEPEHHO
IPUMEHSATH anmapar ypaBHEHHH JUlsd PEHICHHUS pa3HoOOpa3sHbIX 3ajad M3 MaTeMaTHKH, CMEXHBIX
IPEeAMETOB, IPAKTHKH;

e IpUMEHATH TpaduuecKkue TNpPEeACTABICHAS JUId  MCCIICI0BAHUS ypaBHEHHil, CHCTEM YpaBHEHHIA,
coiepKanux GyKBeHHbIE KO3 PUIHEHTDL.

Hepasencmea

BoinycKHMK HAYYHTCH:

e IOHMMATh TEPMHHONIOTHIO M CHMBOIMKY, CBS3aHHBIE C OTHOUICHHEM HEPABCHCTBA, CBOHCTBA
YHUCJIOBBIX HEPABEHCTB;

e pelaTh JMHelHble HePABEHCTBA C OJIHOH [ePeMEHHOH 1 HX CHCTEMBI;

e pemmaTh KBaJpaTHbIe HEPABEHCTBA C OMOPOH HA rpaduUYeCKHe MPE/ICTABICHAMS,

eNIPHMEHATh ANNAparT HEPABEHCTB JUIs pEIICHHSA 3aka4 M3 PasIHYHBIX PaAsJCIoB  Kypca.
BbIIyCKHMK OJIY9AT BO3MOKHOCTD:

©OCBOMTH pa3HOOOpasHble NPHEMBI JIOKA3aTe/IbCTBA HEPABEHCTB; YBEPEHHO NPHMEHSATH alliapar
HEpABEHCTB JUIsl PELICHHs] Pa3sHOOOPA3HBIX MATEMAaTHYECKHX 3a/ad, 3a/ia4 U3 CMEKHBIX MPEIMETOB U
MPaKTHKH;

eipuMeHsTh TpaduuecKue IPEICTaBICHHs JUls HMCCICJOBAHWA HEPABEHCTB, CHCTCM HEPABCHCTS,
cofepKanux GykBeHHbIE KO3 PUIHEHTHL.

Hucnosvie MHodcecmea
BrinyCKHHK HAY9IHTCS:
® [IOHHMATh TEPMHUHOJIOTHIO ¥ CHMBOJIHKY, CBSI3aHHBIE C IIOHATHEM MHOKECTBA, BBINOJIHATE ONEpaliH
HaJ] MHOYKECTBAMH;
® HCITOJIB30BATH HAYAIbHBIE PEJICTABIICHUS] O MHOXKECTBE JICHCTBUTEIILHBIX YHCEL.
BBINYCKHHK MOJYYHT BO3MOKHOCTH:




® Da3BHBATh NIPE/ICTABJICHHE O MHOXKECTBAX;

e pa3BUBaTh MPEICTABICHHE O YHCJIE W YHCIOBBIX CHCTEMax OT HaTypallbHBIX /0 INEeHCTBUTENBHBIX
YUCEN; O POJIM BHIYUCIIEHHMN B IIPAKTHKE;

epa3BUTh M YIJIyOMTh 3HAHWS O JECATHYHON 3aIMCH JCHCTBHTEIBHBIX HHCEN (mepuoaMYECKHE H
HENEpHOUYeCcKue Apodn).

QZHK'HH?J

BhInycKHUK HAYYHTCH:

e[IOHMMATh M HCIONB30BaTh (YHKIMOHANBHBIE IOHATHSA, S3bIK (TEPMHHBI, CHMBOJIMYECKHE
0003HauCHHS),

e CTPOUTH TpadyKy 3JIEMEHTAPHBIX (yHKIHHM, MCCIEN0BATh CBOMCTBA YHCIIOBBIX ¢byHkumit Ha OCHOBE
H3y4EeHHs TIOBEICHUS HX IPaQHKOB;

© [TOHMMATH (PYHKIHIO KaK BaXKHEHIIYIO MATEMATHYECKYIO MOJIEJIb UL OIIMCAHHS TIPOLIECCOB U SIBIICHUM
OKpYXKAIOIIEr0 MHpa, TNPUMEHATh (YHKIUMOHAIBHBIH S3bIK JUIA ONMCAHHMSA W HCCICNOBAHHUA
3aBHCUMOCTEH MEXy (PU3HUECKUMH BEIMIHHAMH;

e TOHMMATh ¥ MCIOIB30BATH S3BIK TOCIIENOBATENLHOCTEH (TEPMHUHE]L, CHMBOJMYECKHE 0003HAYEHHUS);
npUMeHsTH (HOPMyYJIbI, CBSI3aHHBIE C apU(PMETHYECKON U FeOMETPHYECKOH MPOrpecCHsIMA, U anmapar,
cOpPMHPOBAHHBIH TPU H3YYEHHH JIPYTHX pa3/ielloB Kypca, K PEHICHHIO 33/a4, B TOM 4HCIE C
KOHTEKCTOM M3 PEalbHOM )KU3HH.

BBINyCKHHK MOJYYHT BO3MOMKHOCTD:

® [IPOBOJIUTH HCCIIEIOBAHMSL, CBSI3aHHBIE C H3YYEHHEM CBOMCTB (YHKIMH, B TOM JHCIIC C

® HCIIOJTB30BAHMEM KOMITBIOTEPA; HAa OCHOBE rpaduKoB H3ydeHHBIX QyHKIME cTpOUTH GoJiee CIOKHbIE
rpadukn (KycOUHO-3a1aHHBIE, C «BBIKOIOTHIMU) TOYKAMHU M T. I1.);

e HCIIONB30BaTh  (DYHKIMOHANBHBIE [pPEACTABICHMS W CBOHCTBA  (YHKIMA Ui  pelICHHs
MaTeMaTHYeCKHX 3a/1a4 U3 pa3jIMYHBIX pa3/IesioB Kypca;

e pemarh KOMOMHHPOBAHHBIE 33/[a4d C IPUMEHEHHEM (POPMYII #-TO “WICHA W CYMMBI 7 IIEPBBIX WIEHOB
apu(METHUECKONH W TEOMETPUYECKOH MPOrpeccHi, NPUMEHsAsS INpH ITOM anmapar ypaBHEHHH H
HEPaBEHCTB;

e IOHHMATh aApH(PMETHUYECKYI0O M TEOMETPHYECKYI0 MpOTpecCHH Kak (YHKIMH HATypaIbHOTO
apryMeHTa; CBA3BIBATH apH(METHUYECKYIO MPOrPECCHIO C JIMHEHHBIM POCTOM, F€OMETPHYECKYI0 — C
9KCIOHEHIIHAIBHBIM POCTOM.

Dnemenmovi NPUKIAOHOU MAMEMAMUKU
BoinycKHHK HAYYHTCSH:

* HICIIOJIB30BATh B XOJI€ PELICHHS 3a71a4 JIEMEHTAPHBIE IPE/ICTABIIEHHUS, CBA3AHHBIE C TIPHOMIKEHHEIMH
3HAYEHHUSIMU BEJIMYMH;

® IICIIOJIB30BATH NIPOCTEIIe criocoObl MPEICTABIICHHS H aHAJIN3a CTATHCTHYECKUX JAHHBIX]

® HAXOUTH OTHOCHTENIHYIO YAaCTOTY U BEPOSTHOCTH CIy4aiHOro COOBITHS

epemarh KOMOMHATODHBIE 3aia4dl HA HAXOXKJACHHE 4YHCIA OOBEKTOB WM  KOMOHHAIMA.
BhIIyCKHHK OJYYHT BO3MOKHOCTD:

®[IOHSTH, UTO UMCJIOBbIE JaHHBIE, KOTOpHIE WCIONB3YIOTCS JUIS XapaKTEPHCTUKH OOBEKTOB
OKPYXKAaIOIEro MHpa, SBISIOTCS NPEHMYIIECTBEHHO NPHOMMKEHHBIMH, = 4TO 1O  3alKCH
NpHOMIKEHHBIX 3HAYEHMH, coJepKamuxcs B MHPOPMAMOHHBIX HCTOYHHKAX, MOXHO CYJHUTh O
MOTPEIIHOCTH TPHOIHKEHHUS;

® [IOHATh, YTO NOTPEMIHOCTH Pe3y/IbTaTa BBIMHCICHHH JOJDKHA OBITH COM3MEpPHUMA C MOTPEIIHOCTBIO
HCXO/IHBIX JIaHHBIX;

e IpHOGpECTH TMEPBOHAYAIBHBI OINBIT OpraHM3aluu cOOpa J@HHBIX IIPH NPOBEJCHHH ONpoca
0OIECTBEHHOTO MHEHHMs, OCYIIECTBIISATH WX AHAIW3, MPEJACTaBJIATh pPe3ylbTaThl ONpoca B BHIC
TabIUIBl, JHArPaMMBI;

epHOOpECTH ONBIT IPOBEACHUS CIydalHBIX OSKCIEPUMEHTOB, B TOM HYHCIE C IOMOIIBIO
KOMIIBIOTEPHOT'O MO/ICIMPOBAHMSI, HHTEPIIPETALIMH MX PE3yJIbTaTOB;

® HAYYHTHCS HEKOTOPHIM CIICIHAIBHBIM IPHEMAM PEIIeHHS KOMOWHATOPHBIX 3a/1ad.




Coaepxkanue Kypca

Ajzze6pauqecrcue BbIPANCEHUA

Beipaxkenne ¢ nepeMEHHBIMH. 3HAu€HHWE BBIPAKEHHS C NEepPeMEHHBIMH. JIONMyCTHMbIE 3HAYEHHS
nepemennblx.  ToxpmecrBo.  ToxnecrtsenHbie  mpeobpasoBaHus — anreOpauvdecKuX  BBIPAKEHHIA.
Jloxa3aTesIbCTBO TOXK/IECTB.

Crenens ¢ HaTypalbHBIM IOKa3areneM H e€ cBoiictBa. OnHowieHsl. OHOYIEH CTAHJIAPTHOTO BH/IA.
Crenens opnounena. MHorownensl. MHorowien cranzaptHoro Buaa. Crenens Muorowiesa. CrokeHue,
BLIMHTAHHE H YMHOXEHHE MHOTOWIEHOB. DOPMYJIBI COKPAIIEHHOTO YMHOXKEHHUS: KBaJIpaT CyMMBbI B KBajpar
PE3HOCTH JIByX BBIDAXXEHHH, IPOM3BEJICHHE PA3HOCTH H CYMMBI JIBYX BhIpakeHH#. Pa3noxenne MHOrouieHa
#a MHOXHUTENH. BeiHecenne oOmero mMHoXuTens 3a ckoOku. Meron rpynmupoBku. Pasnocts KBajapaTos
a=yx seipaxeHuit. Cymma W pasHocTh KyOoB aByX BeIpakeHui. Kpagpatneii Ttpéxwien. Kopens
ssagpatHoro Tpéxuiena. CpolcTBa KBaJpaTHOro TpéxuwieHa. PasnoxeHHe KBaApaTHOro TpEX4ieHa Ha
MEOKHTEIH.

Paimonaneupie Beipakenus. llensie Boipaxkenus. J[poOHbie BblpaxeHus.. PanuoHaibHas Ipo0sk.
(csoBHOE CBOMCTBO pallMOHANIBHOH 1pobu. ClojkeHHe, BEIMUTAHHE, YMHOKEHHE H JIETICHHE PAIIMOHATBHBIX
apobeii. Bossenenue panuoHanbHOM 1pobu B crenenb. ToxaecTBeHHBIE MPeoOpa3oBaHUs palMOHAIBHBIX
ssipaxeHnil. CTeneHsb ¢ Le/IbIM IoKa3aTesieM i e€ CBOMCTBa.

Ksanpataeie xopHH. ApudmerHyeckuil KBaJpaTHBIA KOPEHb M €ro CBOHCTBA. TOXIECTBEHHBIE
npeobpa3oBaHus BEIPAXKEHHUH, COIEPKALIMX KBAIPATHBIE KOPHH.

Ypaenenus

YpaBHenue ¢ onHo# mnepemenHoil. Kopenb ypaBuenus. PaBHocuibHblE ypaBHeHHs. CBoiicTBa
VPaBHCHHH C  OJNHOW MNEpEeMEHHOH. VYpaBHEHME KaK MaTeMaTHyeckas MOJelb  peaabHOM
cutyaund. Jluneiinoe ypasnenue. Kpajpatnoe ypaHenne. QopMmyna KOpHEH KBaJpaTHOTO ypaBHEHHS.
Teopema Bwuera. Panmonanbnbpie ypaBHeHus.. Pelnenwe palMOHaIbHBIX ypaBHEHMH, CBOASIIMXCS K
 AMHCHHBIM WMJIM K KBAJPaTHBIM YpaBHEHHSM. PellleHHEe TEKCTOBBIX 3a/iad C MOMOIIBIO PAlHOHAIBHBIX
YDaBHEHHH.

VYpaBHEHHE C JABYMsl NEpeMEHHBIMH. ['padmk ypaBHeHHs ¢ JAByMs nepeMeHHbIMH. JIuHelHoe
VPAaBHEHHE C IByMs IEPEMEHHBIMH H €ro rpaduk.

Cucrembl ypaBHEHHIH ¢ IByMsl IepeMEeHHBIMH. [ padiueckuii METO/1 peleH sl CHCTEMB] YPAaBHEHHIH C
ABYMs [I€PEMEHHBIMH. Pelllenne cucTeM ypaBHEHHMH METOJOM IIOJICTAaHOBKH W ciioxeHus. CHcreMa JBYX
VPaBHEHUH C JIByMs IEPEMEHHBIMU KaK MO/Ie/Ib peajlbHOM CHTYAIHH.

Hepasencmea

I‘IHC.HOBI:»IB HepaBeHCTBa M HX CBOHCTBA. CJIO}KBHHC H YMHOXCHHEC YHCJIOBBIX HCPaBCHCTB.
OuenuBanue 3HauyeHMs BbIpakeHHs. HepaBeHCTBO ¢ 0/HO# mepemeHHOH. PaBHOCHIIBHBIE HEPaBEHCTBA.
Hucnossie npoMexyTku. JIMHeElHBIE M KBaJpaTHble HEPaBEeHCTBA C OJHOM mepeMeHHOH. CHCTEMSI
HEPABEHCTB C OJIHOM NEePEeMEHHOM.

-

YHucnosvie mHodicecmsa

MuoxectBo u ero onementhl. Cnocobel 3amaHust MHOXecTB. PaBHple MHOxectBa. Ilycroe
smuoxecTBo.  IlogmMuoxkectBo.  Onepanuum  Haj — MHOXecTBaMH.  VImocTpanusi — COOTHOLICHMIA
MERITY MHOXECTBAMH C MOMOIIBIO JMarpamM Diinepa. MHOKECTBAa HAaTYpalbHBIX, IEJBIX, PAlMOHATBHBIX

m
=ucen. PanuoHaibHOE YMCIO Kak JapoOb BHaA oo tae m€EZ, n€EN, n xak GecKOHeYHas NEPHOAHYECKas

aecatuaHas apobs. IlpencraBnenne o6 upparuoHaIbHOM unciie. MHOMXKECTBO NEHCTBUTENBHBIX YHCEIL.
Ipencrasnenue JEHCTBUTENBHOTO 4YHCIA B BH/IENOECKOHEYHON HENEPHOAMYECKON JECATHUHOM IpobH.
Cpasrenue neiicTBUTENBHBIX yncel. CBsi3b Mexay MHOXecTBamu N, Z, O, R.

@.EHKQRH

YucioBsie QyHKIHH
OyHKUMOHAIBHBIE 3aBHCHUMOCTH MeXy BenuuuHamu. [lonstwe Qynkmuu. OyHKmus —Kax
MareMaTH4eckas MOJeJb  peajibHOro nmpomecca. OOnacte onpeneneHus M 00JIACTh  3HAYEHHS
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dyuxmun. Criocobst 3aganus Gynkuun. ['papux dyrkimn. Ilocrpoenue rpadukoB (QyHKIHH C MOMOIIBIO
npeobpaszoBanuii ¢uryp. Hymm ¢yskumn. IIpoMEKyTKH 3HAKOIOCTOSHCTBA Gbynkiun.  TIpomexyTku
so3pacTanus u yObBanus Qynxuuu. Jlnneiinas Qynkuus, oOpaTHas NpONOPUHOHANLHOCTD, KBA/(paTHIHAA
dynKnms, pyHKIws y=y/x, HX CBOWCTBA H rpauKy.

YuciioBbie MOCIe0BATEILHOCTH

[lonsiTMe 4YMCIOBOM mocneaoBaTelbHoCTH. KoHeuHble M OECKOHEUYHBIE IIOCIEN0BATEIBHOCTH.

CriocoBBl 3a1aHus TOCIENOBATENBHOCTH. ApuMeTHueckass U reomerpuueckas nporpeccuu. CpoicTsa
9IeHOB apH(METHYECKOH M reoMeTpuyeckoii mporpeccuii. Gopmyibl 00mero wicHa apu(MeTHIeCcKOH U
reoMeTpHuecKoii mporpeccuif. GOPMyIIbl CyMMBI 7 IIEPBBIX WIEHOB apH(YMETHIECKOH H reOMETPHIECKOU
nporpeccuit. Cymma GeCKOHEYHON IE€OMETPHYECKOH NPOrpecCHH, y KOTOPOH lgl < 1. Ilpencrasienue
BecKOHEYHOM TEPHOTMYECKOH JIeCATHYHOMN ApoOH B BUJIE OOBIKHOBEHHOH JAPOOH.

DemeHmul NPUKIAOHOU MAMEMAMUKY

Maremarnueckoe Mojenuposanue. [IpouenTHpie pacuérel. PopMysa CIOXKHBIX MPOLCHTOB.
[pubmkéHnble  BBMUCIICHUsS. AOCOMOTHAsS M OTHOCHTENbHAs IOrpemHocTH. OCHOBHBIC NpPaBHIA
xomOuHATOPHKH. YacToTa B BEPOSTHOCTH ClydaifHoro cobpitus. Kiraccuyeckoe onpe/ieliecHie BEpOATHOCTH.
HauansHble CBEJICHHS O CTATHCTHKE. IIpe/icTaBlieHne JaHHBIX B BHJE TAGJIHMI, KPYrOBBIX H CTOJNOYATHIX
amarpamm, rpadukoB. CTATHCTHYECKHE XapaKTEPUCTHKH COBOKYITHOCTH JIaHHBIX: CPE/IHEe 3HAUCHUE, MO/Ia,
pa3smMax, MeJiuaHa BEIOOPKHU.

Anzebpa 6 ucmopuyeckom passumui

3aposkeHHe anre6pbl, KHUTa 0 BOCCTAHOBJICHHH M IIPOTHBONOCTaBIeHHH Myxammezia aiib-Xopesmu.
Heropus (dhopmHpOBaHHUs MaTeMaTHYeCKOro 3bIKA. Kax 3apoJuiIach uest
xoop/uHaT. OTKPHITHE UPPALMOHAIBLHOCTH. VI3 MCTOPHY BO3HUKHOBEHHS GOPMYII JUIs PEIICHAS ypaBHCHUH
3-ii u 4-if creneneif. Ucropus passutus nonstus Gpynkiun. Kak 3apounack Teopus BepositHocTeid. Hucia
®ubonayun. 3azaua JI. [Tuzanckoro (PuboHau4n) 0 KPOJIMKAX.

JI. ®. Marauukuit. I1. JI. Ye6pnuép. H. U. Jlo6auesckuii. B. SI. Bynsxosckuii. A. H. Konmoropos.
®. Buer. [1. ®epwma. P. Jlekapr. H. Taprauss. JI. Kapnano. H. A6ens. b. ITackans. JI. ITusanckuit. K. T'ayce.
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