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1. INIAHUPYEMBIE PE3YJIbTATHI U3YUEHUSA
KYPCA AJITEBPHI B 7—9 KIIACCAX
PAIITMOHAJIBHBIE YNCJIA
BrlnyckHUK HayuuTCS:
1) moHuMaTh OCOOCHHOCTU IECSITUYHON CUCTEMBI CUUCIICHUS;
2) BIaIeTh MOHATUSIMHU, CB3aHHBIMU C JETUMOCTBIO HATYPAIbHBIX YUCET;
3) BBIpakaTh YKMClia B DKBUBAJIICHTHBIX (hOpMax, BEIOMpasi HanboJiee MOXO0ISIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIluu;
4) cpaBHUBATH U YIIOPSOUYUBATH PAllMOHATIBHbIE YUCIIA;
5) BBITIONHATH BBIUYMCIEHUS C PAllMOHAIBHBIMM YHCIIAMH, COUETas YCTHbIC W MUCHMEHHBIC MPUEMBI BBIYUCICHUM, MPUMEHSThH
KaJIbKYJISITOP;
6) WCTIOJBb30BaTh TOHATHS WM YMEHHUS, CBS3aHHBIE C IPOMOPIMOHAIBLHOCTHIO BEJIMYMH, NPOIEHTAMU B XOJI€ PEIICHUS
MaTEeMaTHYECKUX 3aJ1au U 3a/1a4 U3 CMEKHBIX IMPEIMETOB, BHITIOJHATH HECIIOKHBIC MPAKTUICCKHUE PACUETHI.
Buvinycknuk nonyuum 603mMoiCHOCMb !
7) NOZHAKOMUMBCSL ¢ NOZUYUOHHBIMU CUCEMAMU CYUCTEHUsL C OCHOBAHUAMU, omaudHbimMu om 10;
8) yenybumo u pazeumov npedcmagieHusi 0 HAMYPAIbHbIX YUCLAX U CBOUCMBAX OeTUMOCTU;
9) Hayuumbcs  ucnonv3zoeamv  NPUEMbL,  PAYUOHATUSUPYIOWUE BBIMUCIEHUS, NPUOOPeCmU NPUBbIYKY KOHMPOIUPOBSAMb
BbIYUCIEHUS, 8bIOUPASL NOOXOOAWULL 0151 CUMYAYULU CHOCOO.
JIEMCTBUTEJIbHBIE UMCJIA
BrinyckHuK HayuuTCs:
1) ucrosib30BaTh Ha4YaNbHBIE MPEICTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX YHCEIT;
2) BIaJeTh MOHITHEM KBaJIpPaTHOTO KOPHS, IPUMEHSTh €r0 B BRIUUCICHUSX.
Buvinycknuk nonyuum 603mMo#CHOCMb !
3) pazeums npedcmasieHue 0 Yucie u YUCI08bIX CUCHEMAX OM HAMYPATbHBIX 00 OClCMEUMENbHBIX YUCe, O POJU 8bIYUCTCHULL 8
yenogeueckou npaKkmuke;
4) pazsumo u yenyoums sHanus 0 0eCAMUYHOU 3aNUCU OCUCMBUMENIbHbIX YUCe]l (NepuodudecKue u Henepuoouveckue opoou).
N3MEPEHUA, ITPUBJIKEHU A, OLIEHKHA
BrImycKHUK Hay4YUTCS:
MCIIOJIB30BaTh B XOJI€ PEIICHUS 33/1a4 AJIIEMEHTAPHBIC TPEJCTABICHUS, CBI3aHHBIC C TPUOIMKEHHBIMHA 3HAYCHUSIMU BEJTUUHH.
Buinycknuk nonyuum 603mMo#CHOCMb:



2) noHamb, YUMo YUCI08ble OAHHbLE, KOMOPble UCNOIb3YIOMCS /IS XAPAKMEPUCMUKU 00BEKMO8 OKPYNCAIOULe20 MUpd, s18sI0MCst
npeuMyujeCmeeHHo NPUOIUNCEHHBIMU, YMO NO 3aANUCU NPUOTUNCEHHBIX SHAYEHU, COOePAHCAUUXCSL 8 UHDOPMAYUOHHBIX
UCMOYHUKAX, MOJCHO CYOUNb 0 NOSPEULHOCTU NPUOTIUNCEHUS,

3) nonsimo, WMo noepeuwHocms pe3yibmama Gbl4UCIeHUll

00JIHCHA ObIMb COUBMEPUMA C NOCPEULHOCIBIO UCXOOHBIX OAHHBIX.

AJITEBPANYECKUE BBIPAXKXEHM

BBITyCKHUK HAy4YUTCS:

1) B1ageTh MOHATHSIMH «TOXKJICCTBOY», «TOXKJICCTBEHHOE MPeoOpa3oBaHUEey, PEIIaTh 3a/1a4H, COJEpIKaIIue OYKBEHHBIC JIAHHBIC;
paborath ¢ hopmyIamu;

2) BBITIOJIHSATH MPEOOPa30BaAHMS BRIPAKEHUN, COIEPKAIIMX CTETICHH C IICJILIMU TTOKa3aTeIIMU U KBaIpaTHbIC KOPHU;

3) BBITMIOJHATH TOXK/ICCTBEHHBIE TTPEOOPA30BAHUS PAIMOHALHBIX BRIPAKCHUN HA OCHOBE TIPABUIT ICHCTBUIA HAJl MHOTOWICHAMH U
anreopanvecKUMH JIpoOsIMHU;

4) BBITIOJIHATH Pa3JI0OKCHUE MHOTOUJICHOB Ha MHOKHTEIIH.

Boinycknuk noayuum 603mMoiuCcHOCMb !

1) Hayuumobcs 66INOIHAMB MHO20ULA208bIE NPEOOPAZ08AHUSL PAYUOHATILHBIX 8bIPANCEHUL, NPUMEHSIS WUPOKULL HAOOP cnocobos u
NpUEMO8;

2) npumeHsims moicoecmeeHmble npeodPaz08anusi 05 PEUEHUs 3a0ay U3 PA3IUYHbIX Pa30elos Kypea (Hanpumep, O
HAX0M#COeHUsl HAUOONbULE20/HAUMEHBULE2O 3HAYEHUSL BbIDANCEHUS).

YPABHEHUN I

BrinyckHuK HayuuTCs:

1) pemaTs OCHOBHBIE BUJIBI PAIlMOHAIBHBIX YPABHECHUH C OTHOM

NIEPEMEHHOMN, CUCTEMBI JIBYX YPaBHEHUU C IBYMsI TIEPEMEHHBIMU;

2) MOHUMAaTh ypaBHEHHUE KaK BaXKHEHIITYI0O MATEMaTHYSCKYIO MOJIEIb ISl ONIMCAHUS U U3yYCHHS PaA3HOOOPA3HBIX peaTbHBIX
CUTyaIui, peaTh TEKCTOBBIC 3aJjaU alNreOpandecKuM METOI0M;

3) npuMeHSATh rpaduUeCKue IPEACTABICHUS I HCCIICIOBAHNS YPAaBHCHHUM, HCCIICIOBAHUS U PEIICHUS CHCTEM ypaBHEHUH ¢
JBYMSI IIEPEMCHHBIMHU.

Buinyckuuk nonyuum 603modicHocms.:

1) osrademsv cneyuanrbHbiMu NPUEMAMU PEULEHUS. YPABHEHULL U CUCEM VPABHEHULL, Y8ePEeHHO NPUMEHMb annapam ypaeHeHUll
0J1s1 peuenusi pazHooOPA3HBIX 3a0ay U3 MAMEMAMUKU, CMEHCHBIX

npeomemos, NPaKmuKu,



2) npumensime epaguueckue npedcmasieHus 0Jisk UCCIe008AHUSL YPASHEHUI, CUCIEM YPABHEHUL, COOePHCAUUX OYKEEeHHble
Koaghuyuenmai.

HEPABEHCTBA

BBITyCKHUK HAYYUTCS:

1) noHMMaTh ¥ MPUMEHATH TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIC C OTHOIIIEHUEM HEPaBEHCTBA, CBOMCTBA YHCIIOBBIX
HEPaBEHCTB;

2) pemiath JUHEHHbIE HEPABEHCTBA C OJJHOM NEPEMEHHON U UX CUCTEMBbI; PEeIIaTh KBaJApaTHbIE HEPABEHCTBA C OMOPO Ha
rpaduyecKue mpeacTaBICHUS;

3) mpuMeHSTH anmapaT HEPaBEHCTB JJIsl PELISHHs 3a/1a4 U3 Pa3IMYHBIX Pa3JIesioB Kypca.

Buoinycknuk nonyuum 603MOMCHOCHb HAYYUMBCAL:

1) paznoobpazuvim npuémam 00Ka3amenbCmea HEPAGEHCMS, YEEPEHHO NPUMEHSIMb ANNapam HepaseHcma OJisk PeueHUs]
PA3HO0OPA3HBIX MAMeMaAmMu4ecKux 3a0ay U 3a0ay U3 CMeNCHbIX NpeoMemos, NpaxKmuKu;

2) npumensims epaguueckue npeocmagieHus 0isi UCCAEO0B8AHUSL HEPABEHCME, CUCEM HEPABEHCNE, COOePHCAUUX OYKEEHHbLE
Ko3¢huyuenmai.

OCHOBHBIE ITOHATHSA. YUCJIOBBIE ®YHKIIMN

BhInyCKHUK Hay4YUTCS:

1) moHMMAaTh ¥ UCTIOIB30BATh (PYHKITMOHAJIBHBIE TIOHITHS U SA3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAYEHU);

2) cTpoUTh rpauKU FIEMEHTAPHBIX PYHKIUN; UCCIEI0BATh CBOMCTBA YMCIOBBIX (DYHKIIMI HAa OCHOBE U3YUYEHUS MTOBEJACHUS UX
rpaduKoB;

3) noHuMaTh GYHKIMIO KaK BAXKHEHUIITYI0O MAaTEMAaTUYECKYIO MOJIENb JIJIsl OMIMCAHMSI TIPOIIECCOB U SIBJICHUI OKPYKAIOIIETo MUpa,
NPUMEHSTH QYHKIMOHAIBHBIN A3BIK JJI OMUCAHUS U UCCIIEIOBAHUS 3aBUCUMOCTEN MEX Ty PU3MUECKUMU BETUUMHAMH.
Buvinycknuk noayuum 803mM0HMCHOCMb HAYUUMBCA:

1) nposooums uccredosanus, ceszanmvie ¢ U3yYEeHUEM CEOLCE

@YHKYULL, 8 MOM YUCIE C UCNOTb30BAHUEM KOMNbIOMEPA, HA OCHO8e 2PAPUKO8 U3YUeHHbIX OYHKYULL cmpoums Ooaee ClLONHCHbIe
epaguxu (KycouHo-3a0anmble, ¢ «BbIKOIOMBIMUY MOYKAMU U M. N.);

2) ucnonwv308amuv YHKYUOHAIbHbIE NPeOCMABIeHUS U CEOUCMBA DYHKYULL OJis peUleHUss MAMeMamuieckKux 3a0ay u3z pasiuiHbix
paszoenos Kypca.

YMCJIOBBIE ITOCIIEAOBATEJIBHOCTHU

BrImycKHUK Hay4YUTCS:

1) moHMMAaTh ¥ UCTIONIB30BATH SI3bIK MOCIEIOBATEIBHOCTEN (TEPMHUHBI, CAMBOJIMYECKHUE 0003HAUCHHUS);



2) npuMeHsATh (POPMYJIbI, CBSI3aHHBIE C ApU(PMETUUECKON U T€OMETPUUYECKON TPOrpecCUsiMU, U anmnapar, chOpMUPOBAaHHBIN NpU
M3YYEHUH JPYTUX Pa3AeNIOB Kypca, K peIICHUIO 3aa4, B TOM YHCJIE ¢ KOHTEKCTOM U3 peajJbHOU KU3HHU.

Buinycknuk noayuum 603MOICHOCIb HAYYUMBCAL:

3) pewams KOMOUHUPOBAHHBIE 3A0aYU C NPUMEHEHUEM POPMYT N-20 YIEHA U CYMMbL NEPBbIX N YeHO8 apudhmMemuyeckou u
2eoMempudecKkol npo2peccull, NPUMeHss NPU IMOM annapam ypasHeHul U HepaseHCcms;

4) nonumame apupmemudecKkyio u 2eoMempuyecKyo npocpeccuu Kaxk QYHKYuU HamypaibHO20 apeyMenma, Ces3bl8amb
apugpmemuueckyro npocpeccuio ¢ IUHEUHbIM POCIOM, 2EOMEMPUUECKYI0 — C IKCNOHEHYUATbHBIM POCTIOM.

OIMNCATEJIbHASA CTATUCTUKA

BbInyCKHUK HAYyYUTCSl UCIIOJIB30BATh MPOCTEUIIINE CIOCOOBI MPEJCTABICHHS U aHAJIW3a CTATUCTUYECKUX JaHHBIX.

Buinycknuk noayuum 603MOMCHOCIb NpUobpecmu nepeoHayaIbHbll ONbIM OP2aHUu3ayul coopa OAHHbIX NPU NPOBEOEHUU ONPOCa
00U ecCmBeHH020 MHEHUS, OCYUWeCMBIAMb UX AHAIU3, NPe0CmasisAms pe3yibmamsl ONpoca 8 guoe mabauysl, OUASPAMMbL.
CJIVYAMHBIE COBBITUS Y1 BEPOSITHOCTbD

BbIyCKHUK HAYYUTCSI HAXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSATHOCTH CIIY4ailHOTO COOBITHS.

Beinycknuk noayuum 603M0OMCHOCMb NpUobpecmu onvim npoeeoeHUs CLY4aAUHbIX IKCHEPUMEHMOS, 8 MOM YUCTIe C NOMOWbIO
KOMNbIOMEPHO20 MOOETUPOBAHUsL, UHMEPNPEMAayuy uUx pe3yabmamos.

KOMBMHATOPUKA

BbInycKHHMK Hay4yuTCs periaTh KOMOMHATOPHBIE 3a/1a4d Ha HAXOXKAEHHUE YKiciia O0BEKTOB MM KOMOUHAIIUH.

Beinycknuk noayuum 603MOMCHOCIb HAYYUMbCA HEKOMOPLIM

CneyuanbHblM NPUEMAM peulenuss KOMOUHAMOPHBIX 3a0ad.

2. Conep:kaHue y4eOHOro npeamera «Ajaredpa»
Apudpmernka

PanmonaneHbie uyncna. Paciimpenne MHOXKECTBA HATYyPAJIbHBIX YKCEN JO MHOXKECTBA LEJbIX. MHOKECTBA LEIbIX YHCENI 10
MHO’KECTBA PallMOHAIBHBIX. PalioHanbHOE YHCII0 KaK OTHOMIEHUE M/N, Tae M — 1ejioe Yucio, T — HarypainbHoe. CTeneHb C
LenbIM Moka3areneM. JleiicTBurenbHble uncia. KBaapatHelii kopeHb U3 uucia. KopeHb TpeThell CTEneHU. 3amnuch KOPHEU C
MOMOIIBI0 CTENEHU C JpoOHBIM ToKazaTteneM. lloHsatue o0 wuppamnuoHadbHOM uyucie. MppanuoHanbHOCT, 4YHCTA U
HECOM3MEPUMOCTh CTOPOHBI M JAWAaroHalu KBajapaTa. JlecsiTuuHble NPUOIMKEHHUS UPPALMOHAIBHBIX 4YHCed. MHOXECTBO
JCHCTBUTENBHBIX YHCET; TPEJCTABICHUE JCHCTBUTEIBHBIX YHCEN OECKOHEUHBIMU JACCATHYHBIMU ApobOsimu. CpaBHEHHE
JCHUCTBUTENBHBIX 4YHCeN. M3mepeHus, mpuOnrmKeHus, OIeHKU. PasMepbl 0OBEKTOB OKpyKaromero mMupa (0T 3JIeMEHTapHBIX
yacTtull 10 Beenennoil), JUTENbHOCTH MPOIIECCOB B OKPYKarollleM MUpe. BrienieHre MHOKUTENS — CTENIEHU JIECSITH B 3aUCH
yucna. [Ipubnmx€HHoe 3HaUeHrEe BEJIMYUHBI, TOYHOCTH NpHUOIKeHus. [Ipukuika u olieHKa pe3yJbTaTOB BEIYUCICHUH.



AJiredpa

AnreGpanueckue BbIpaxxeHUs. bykBeHHbIE BbIpakKeHHsI (BBIPAKEHHSA C NEpeMEHHbIMM). UMCIIOBOE 3HaueHHE OYKBEHHOTO
BbIpakeHudA. JlomycTumble 3HadueHHs nepeMeHHbIX. [lojcTaHoBKa BbIpakeHHM BMecTO mepeMeHHbIX. [IpeoOpa3oBanue
OYKBEHHBIX BBIPAKEHUI Ha OCHOBE CBOMCTB apudmeTrnieckux aeucTeuil. PaBeHcTBO OyKBEHHBIX BhIpakeHHil. ToxecTBo.

Crenenp ¢ HaTypaJbHBIM IIOKazareyleM M €€ cBoicTBa. OmHOWIEHBI M MHOrouwieHbl. CreneHb MHorowieHa. CrokeHue,
BBIYMTAHNE, YMHOKEHUE MHOTOWICHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBAAPAT CYMMBI U KBaapar pazHoctu. Popmyna
pazHocTH KkBazapaToB. IIpeoOpa3zoBaHue 1LENOro BBIPAKEHUS B MHOrowieH. Pa3nokeHue MHOTOWIEHOB HAa MHOMKHUTENH.
MHorouneHnsl ¢ ogHoil nepemeHHOM. KopeHb mMHorowiena. KBaapaTHelid TpEXWIEH; pa3yIOKEHHE KBAJAPATHOIO TPEXUJIEHA Ha
MHOXXUTENU. AureOpanyeckast JpoOb. OCHOBHOE CBOWCTBO anreOpanudeckoil apoOu. CrokeHue, BbIUMTAHUE, YMHOXKEHUE,
nenenue anredpamdeckux ApobOeil. CremeHb ¢ UeNbIM MoOKazareneM M €€ CBoilcTBa. PaluoHanbHbIE BBIpAXKEHUS M HUX
npeobpazoBanus. JlokazarenbcTBO TOXxAecTB. KBanpaTHbie kopHHU. CBOMCTBa apu(PMeTHUECKMX KBaJIpaTHBIX KOpPHEH W HX
NpUMEHEHHE K NPeoO0pa3oBaHUIO YHMCIOBBIX BBIPAXKEHUM W BBIYUCICHHUSIM. YpaBHEHHUA. YPaBHEHUE C OJHON IMEpPEMEHHOM.
Kopenbp ypaBHeHus. CBOIICTBa YHMCIOBBIX pPaBEHCTB. PaBHOCMIBHOCTH YypaBHeHui. JIuHeliHoe ypaBHeHue. KBaapatHoe
ypaBHeHue: ¢opmysia KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera. Pemienue ypaBHEeHHH, CBOISAIIUXCSA K JUHEHHBIM U
kBajipaTHbIM. [Ipumepsl pelieHusi ypaBHEHUN TpeThel U 4eTBEPTON cTeneHel. Pemienne npoOHO-pallMOHAIBHBIX YpaBHEHMI.
VYpaBHeHHE C IBYMs IIEpEMEHHBIMU. JIMHENHOE ypaBHEHHE C JBYMs IIEPEMEHHBIMU, IIPUMEPHI PELICHUS YPABHEHUM B LEJBIX
yucnax. CucrtemMa ypaBHEHUH ¢ AByMs NIEpEMEHHBIMHU. PaBHOCHIIBHOCTH cucTeM. CHUCTEMBI JBYX JTUHENHBIX YPABHEHHI C JBYyMs
IIEPEMEHHBIMH; PEILICHUE IIOJCTAHOBKOW M ClOXeHueM. [lpumepsl pelieHuss CUCTEM HEJIMHENMHBIX YPaBHEHUH C JByMS
nepeMeHHbIMU. Pellienne TeKCTOBBIX 3a/1au anredpandeckuM crocoOom. JlekapToBbl KOOPAMHATHI Ha TUIOCKOCTH. ['paduueckas
UHTEpIIpETallusl YpaBHEHUS C JByMs NepeMeHHbIMHU. ['paduk JUHEHHOro ypaBHEHHUS C JABYMsI TMEPEMEHHBIMH; YIIIOBOM
KOA(PUIIMEHT TPSAMOM; YCIOBHE MapaJIeTbHOCTH TpsAMBIX. ['paduku mOpocTEeHIUX HEIWHEHHBIX YypaBHEHUM: mapabona,
runepoosia, OKPYKHOCTh. ['paduueckas HHTepIIpeTanus cUCTeM ypaBHeHuH. HepaBeHcTBa. UuncioBble HEpaBEHCTBA M HX
cBorictBa. HepaBeHCTBO ¢ OHOM MEpPEMEHHOW. PaBHOCUIBHOCTH HEPABEHCTB. JIMHEVHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
KBanpaTtHsie HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUHA

OcHOBHbIE TOHATHS. 3aBUCUMOCTU Mexay BenuuuHamu. [lonstue ¢yHkiuu. OO1acTb OmpenenaeHus U MHOXKECTBO 3HAYCHHM
¢ynakiuu. Crmoco6br 3amanus QyHkiuu. ['padux ¢yaknuu. CBoiicTBa (yHKIMI, WX oToOpakeHwe Ha rpaduke. [Ipumeps
rpavKOB 3aBHCHMOCTEH, OTpa)karollMX peajbHble Mporecchl. YucnoBble (yHKIMU. OYHKINU, OMUCHIBAIOIINE HPSIMYIO U
o0paTHYI0 TPOMOPIHUOHATBHBIC 3aBUCUMOCTH, WX Tpaduku u cBoiictBa. Jluneitnas ¢ynkums, e€ rpaduk u CBOMCTBA.
KBagparnunas ¢ynkmnms, e€ rpaduk u cBoiictBa. CteneHHbie QYHKIIUN ¢ HATYPaTbHBIMHU TOKa3aTelssMu 2 U 3, ux rpaduku u
coictBa. ['paduku  ¢yHkumit .YucnoBele mnocienoBatelbHOCTU. [[oHATHE YKMCIOBOW  MOCIENOBATEIBHOCTH.  3aJlaHHe



MOCJIEIOBATENBHOCTA PEKYPPEHTHOU (opMysoil U GopMynoi n-ro wieHa. ApudmeTndeckas U reoOMeTpUYecKas MpPOrpeCcCUU.
®opMyIibl M-TO WIEHA apU(PMETUUECKON U reoMEeTpPUYECKOW HpPOrpecCcHil, CyMMbl MEPBBIX M-X WieHOB. M300paxeHue YIeHOB
apupMETHUECKON U TEOMETPUYECKOW MPOrpeccuil TOYKAaMU KOOPAMHATHOM IIOCKOCTHU. JIMHEMHBIM M HIKCIOHEHIMAIbHBIN
pocT. CioKHbIE IPOLEHTHI.
BeposATHOCTH U CTATHCTHKA

OnucarenbHas cratuctuka. [Ipencrapnenue gaHHBIX B BUJAE TaOIUL, nuarpamm, rpapukoB. CinyuyaiiHas n3MeH4nBoOCTh. CTa-
TUCTUYECKUE XAPAKTEPUCTUKH HAOOpa JaHHBIX: cpeiHee apu(pmeThdyeckoe, MeIuaHa, HauOoJblllee U HaUMEHbIIEe 3HAYCHMUS,
pa3max. IIpencraBnenue o BHIOOpOYHOM HccieoBaHuu. CiydaiiHble COOBITUS U BEPOATHOCTh. [loHSTHE O CilydailHOM OIbITE U
ciaydyaitHoM coObiTuu. Yactora ciydailHOro coObiTs. CTaTUCTHYECKM MOJIXOJ K MOHSTHIO BEpOSTHOCTH. BeposrtHocTu
IPOTUBOMNOJIOKHBIX cOObITHI. He3aBucumble coObITHS. YMHOXKEHUE BeposiTHOCTEH. JlocTOBEpHBIE M HEBO3MOJKHBIE COOBITHS.
PaBHOBO3MOXKHOCTh coObITHI. KomOunaropuka. Pemenne koMOuMHATOpHBIX 3amad mnepebopoM BapuaHToB. KomOunartophHoe
npaBuiio yMHOKeHus. [lepecTanoBku U hakTOpHaUl.

Jloruka u MHOKeCcTBa

TeopeTHuKo-MHOKECTBEHHBIE MOHATHA. MHOXKECTBO, JIEMEHT MHOKECTBA. 3aJaHUE€ MHOXKECTB IEPEUUCIECHUEM JJIEMEHTOB,
XapaKTepUCTUYECKUM CBOMCTBOM. CTaHIapTHbhIe 0003HAYEHUSI YUCIOBBIX MHOXeECTB. [lycToe MHOXECTBO U ero 0003HauYeHUE.
[NonmuoxkecTtBo. OObEeNMHEHHE W TIEPECeUeHHE MHOXKECTB, PA3HOCTh MHOXECTB. WIiumrocTpanusi OTHOIIEHHH MEXITy
MHOXECTBAaMH C TIOMOIIBIO auarpamm Oiiepa Benna. Onementsl Joruku. [loHATHE O pPaBHOCHUIBHOCTH, CIEIOBAHUH,
ynoTpebieHne JTOTUYECKUX CBSI30K €CIH ..., TO ..., B TOM U TOJBKO B TOM Cily4yae, JOTHYECKUE CBSI3KH M, Win. McToku Teopuu
BEPOSATHOCTEMN: CTpaxoBoe Jeno, a3apTHbie Urphl. I1. ®epma u b. [Tackans. 5. bepuymiu. A. H. Konmoropos

MaremaTuka B HCTOPHYECKOM Pa3BUTHH

Uctopus dopmupoBaHus TOHSATHS 4YHUCIA: HATypalbHblE 4YHUCIA, APOOM, HEJOCTATOYHOCTh PAlMOHAIBHBIX YHUCET JUIs
rCOMETPUYECKUX U3MEPEHUN, UppallMoHalibHbIC unciia. CTapuHHBIE CHCTeMBI 3anucy uucen. [[poou B BaBunone, Erunte, Pume.
OTkpbITHE JeCATHUHBIX IpoOeit. CtapuHHbIE cucTeMbl Mep. JlecsTuuHble ApoOu U MeTpuueckas cuctema mep. llosBneHue
OTpULIATENbHBIX yucen U HyJs. JI. Maraunkuit. JI. Diinep.



3. TemaTnuyeckoe NJIaHUPOBaAHUE

7 KJacc
Tembl Kou-Bo OcHoBHbIE BUbI JESITEIBHOCTH 00yUaroUXcsl (Ha ypOBHE YHUBEPCATIbHBIX Y4EOHBIX
4acoB NeNCTBUI)
1. Aaredopanmveckue 11
BbIPAKCHUS.
1.1Yucnosvie u byxkeennvle 4 BbInoHATE 351€eMeHTapHbIe 3HAKOBO-CHUMBOJIMYECKHE
BbIPANHCEHUS. JEHUCTBUSI: TPUMEHSTh OYKBBI JIJIs1 0003HAUYECHMSI YHCET,
JUTSI 3aIUCH OOIIUX YTBEPKJECHUMN; COCTABISATh OYKBEHHBIEC BHIPAKEHHUS 110 YCIOBUSIM,
1.2 Paserncmaa 6 3alaHHBIM CJIOBECHO,
peoOpa3oBHIBAThH ATEOPaNnIECKUe CYMMBI U TIPOU3BEICHUS (BBITIOJHATH PUBEICHHE
MOJOOHBIX CIIaraeMbIX, PACKPBITHE CKOOOK, YITPOIICHHE MPOU3BEICHUN ).
Brraucnsate yncioBoe 3HaUeHNE OyKBEHHOTO BhIpaxkeHus. COCTaBIATh (POPMYIIHI,
BBIPKAIONTUE 3aBUCUMOCTH MEX/Ty BETMIMHAMH, BEIYHCIIATE IO (DOpMYyIIam.
Koumponvnas paboma Nel 1
2. Ypasnenus c 00num 8
Heu3z6eCmHbviM.
2.1/lunetinoe ypasnenue u e2o 5 [TpoBoaUTH OKAa3aTENbHBIE PACCYXKACHUS O KOPHAX YpaBHEHHS C OMOPOi Ha
KOpDHU. ompe/esieHue KOpHS, YUCIOBbIE CBOMCTBA BhIpaskeHUH. Pacrio3HaBath JMHEWHbIE
ypaBHeHus. Pemats nuHelHbIe, a TaK)Ke YpaBHEHHUs, CBOJSIIMECS K HUM. Pewamu
2.23a0auu Ha ogudicenue, pabomy | 2 npocmetiuiue YpagHeHUs ¢ Heu38eCMHuIM n00 3HAKOM M00Ys. PemaTrbh TeKCTOBbIE
U NOKynKu, Ha yacmu, 0o1u , 3a/1a4uM anreOpanyecKuM CocoOOM: MEPEXOIUTh OT CIOBECHOM
npoyenmai. (bopMyTUPOBKH YCIOBHS 33/1a4M K aJireOpandeckoi MOJIeH MyTéM COCTaBIICHUS
JMHEHHOTO ypaBHEHUS; pelaTh COCTaBICHHOE YpaBHEHUE; HHTEPIIPETUPOBATH
pe3yabTar.
Konumponvnasa paboma No2 1
3. Oonounenvt u MHOZOYUIEHb 17 ®opMyIHpOBaTh, 3aMMCHIBATh B CHMBOJIMYECKOH (hopmMe 1 000CHOBBIBATH CBOICTBA
3.1 Crenens ¢ HaTypalbHBIM 4 CTETEeHH C HATypaJlbHbIM TOKa3aTelieM; IPUMEHATh CBOICTBA CTENEHU JIJIs
MoKasaresieM U e€ CBOWCTBa. npeoOpa3oBaHUsI BEIPAKEHUIN U BEIYUCICHUH. BBITONHATE NeCTBUS ¢ OHOWICHAMU U
3.2 OfHOYJIEH. 3 MHOTOYJICHAMH.
3.3 MHOIOYICH. 9 [IpumeHsaTh pa3nudHbie POPMBI CAMOKOHTPOJISI IPY BBITIOTHEHUH MpeoOpa3oBaHUi
BBIPXKEHUM.
Konmponvnasa padoma No3 1




4. Pa3znosicenue MHO204N1EHOG 17 Jloka3bIBaTh (POPMYIIBI COKPAIIEHHOTO YMHOKEHHUS,
HaA mMHOMCUmMENU. IPUMEHSTH UX B IPEOOPa30BAHUAX BBIPAKCHUH U BEIYMCIICHUSX.

4.1 Beinecenne obmero 3 BBINOIHATE Pa3iioKeHHe MHOTOYWIEHOB Ha MHOYKUTEIH
MHOKHUTEJIS 38 CKOOKH. Pa3HBIMU CIIOCO0AMU. BblnoiHams paszioicenue MHO20UIeH08 Had MHOICUMENU C
4.2 I'pynnuposka. 3 nomowbio hopmyn Kyba cymmsl, Kyoa pazHocmu, cymmul Ky0o8, pasHocmu Ky0oes.
4.3 ®opMyIbl COKpAIIEHHOTO 6 Pewamv ypasnenus, npumenss c6oucmeo pageHcmea Hyuo npou3eeoeHuUsl.
YMHOKEHUS. [TpumensTh paznuyHble GOPMBI CAMOKOHTPOJIS IIPH BHITIOJIHEHUH MTPE0Opa30BaHUH.
4.4 TlpuMeHeHne HECKOJIBKUX 4
crioco0O0B Pa3oKEeHUS
MHOTOYJIEHOB Ha MHOKHUTEJH.
Konmponsnaa padoma Ned 1

5. Ancebpauueckue opoou 19 ®opMyIupoBaTh OCHOBHOE CBOMCTBO alNredpandeckoi IpoOu v MPUMEHSTh €ro AJs
5.1AnreOpanueckas 1po0b. 3 npeoOpazoBanus ApoOeil. BoImonHATE AelicTBUS ¢ anreOpandyeckuMu JpoOsmMu.
5.21IpuBenenue anreOpanuecKux 6 Haxomuts nomyctumelie 3HaueHus: OyKB, BXOJSAIIUX B adredpanyeckyto 1po0b. Pemare
npoOelt kK 001eMy 3HaMeHaTEeIo. ypaBHEHUS,
CrnosxeHue U BBIYUTaHHE CBOJSILMECS K JMHEHHBIM C TIPOOHBIMU KOYPPUIIEHTaAMU. Bbinoauame cogmecmmubie
anredpandeckux apooei oeticmeus Ha0 BbIPANCEHUAMU, COOEPAHCAWUMU aNeedpauyecKkue OpoouU.
5.3YMHOXXEHHE U [eNeHNE 4
anreOpanvecKux IpooOei.
5.4]leiicTBus ¢ anreOpanvdeckuMu | 5
TPOOSMH.
Konmponvnasa padboma Ne5 1

6. Jluneiinas gpynkuyus u eé 11

zpaghux.




6.1 TonsTue GpyHKINH

6.2JIuneiinas GyHKIMS.

Borancnare 3HadeHus GyHKIUH, 3a1aHHBIX (opMyIaMu (TP HEOOXOJUMOCTH
UCTIOJIb30BATh KAJIBKYIISATOP); COCTABIATH TaOMMUIIbI 3HaUeHNH GyHKuuit. CTpOUTh 1O
ToukaM rpaduku GpyHkuuid. OnrchBaTh CBOMCTBA (PYHKIIMU HA OCHOBE €€
rpau4ecKoro MpeCTaBICHHS.

MoienupoBaTh pealibHble 3aBUCIMOCTH, BBIP)KAeMbIe

TMHEWHOW (yHKIKeH, ¢ moMotbio ¢popmyin u rpagukoB. UHTEpnpeTHpoBaTh rpaduku
peanbHBIX 3aBHCUMOCTEH. Mcronbp30BaTh GyHKIMOHATIBHYIO CHMBOJIUKY JUISL 3aIIACH
pa3HooOpa3HBIX (PAKTOB, CBSI3aHHBIX C JIMHEHHOW (DYHKITHEH, 00oTaIas OmmbIT
BBITIOJTHEHHS 3HAKOBO-CUMBOJIMYECKUX JecTBUN. CTPOUTH pedeBble KOHCTPYKIIHU C
UCTIOJIb30BaHNEM (PYHKIIMOHALHOW TEPMUHOJIOTHHU. CIIOIb30BaTh KOMIIBIOTEPHBIE
IIPOTPaMMBI JUTSI UCCIIE0OBAHUS MTOJIOKEHUS Ha KOOPAMHATHOM IJIOCKOCTHU Tpaduka
JUHENHON (QYHKIMH B 3aBUCUMOCTH OT 3HaU€HUI K03(p(PUIIMEHTOB, BXOAAIUX B
dopmyny. PacnioznaBate nuHelHy0 QyHKIMIO. [lokazvieams cxemamuyecKu
NOJLOdCEHUEe HA KOOPOUHAMHOU NIOCKOCMU 2paghuxos ¢yuryuii suda y =KX, y =kx + b
8 3aBUCUMOCIIU OM 3HAYEHUL KO uyuenmos, exoosuux 6 popmynvt. Cmpoums
epaghuk pynkyuu

y = | x |. Crpouts rpaduk JIMHEHHON (YHKIINHU; OTIMCHIBATH €r0 CBONCTBA.
Pacnio3HaBate npsiMyro 1 00paTHYIO IPONOPLUOHAIBHbIE 3aBUCUMOCTHU. Pemats
TEKCTOBBIE 3a]1a4M Ha MIPSIMYI0 U 00paTHYIO MPONOPIHOHAIBHbIE 3aBUCUMOCTH (B TOM
Yuciie ¢ KOHTEKCTOM U3 CMEKHBIX TUCLMILINH, U3 PEaIbHON )KU3HHU).

Konumponvnas paboma Ne6

7. Cucmembsl 08yx ypaeHeHuil ¢
08YMA HeU38eCHHBIMU.

13

7.1 IloHATHE CUCTEMBI YpaBHEHHUH.

OHpeHeHHTB, SABJISICTCS JIM I1apa YUCCJI pCHICHUEM JAHHOT'O YPABHCHUS C AIBYMS
HCU3BCCTHBIMU; IPUBOAUTH IPUMCEPBI pemeHHﬁ ypaBHeHI/Iﬁ C ABYyMs HCU3BCCTHLIMMU.
CTpOI/ITL l"pa(bI/IKI/I ypaBHeHI/Iﬁ C ABYMA HCHU3BCCTHBIMU, YKA3dHHBIX B COACPKAHNH.
HaxoauTts 1ienspie peuIcHusA CUCTEM ypaBHCHI/Iﬁ C ABYM: HCHU3BCCTHBIMU HYTCM




7.2 Metoapl peleHusi CHCTEM 6 nepebopa. PemaTs cucteMbl IByX YpaBHEHUH MEPBOW CTETICHU C IBYMS

JIMHEWHBIX YPABHEHUH C JBYMs HEU3BECTHHIMU. PelaTh TEKCTOBBIE 3a/1a4M, aNreOpanyecKoil MOIENbI0 KOTOPBIX
IIEPEMEHHBIMHU. SIBJISIETCSL YPABHEHME C IBYMsI HEU3BECTHBIMHU: IIEPEXOIUTH OT CIIOBECHOU
(GOpMyIHPOBKH yCIOBUS 3aJa4H K alNreOpanyecKoil MoIesu IMyTéM COCTABICHUS
CUCTEMBI YpaBHEHHII; peliaTh COCTABJIEHHYIO CUCTEMY YPaBHEHMI; HHTEPIIPETUPOBATh

7.3 Pemtenne TeKCTOBBIX 3aj1ay C 4

“ pe3ynbTaT. KOHCTpYyHpOBaTh peueBbIe BBICKA3BIBAHNS, SKBUBAJICHTHBIE IPYT APYTY, C
IIOMOIIIBIO CUCTEM YPAaBHEHHM.

UCTIOJIb30BaHUEM
areOpanvdeckoro ¥ reOMETPUIECKOTO SI3BIKOB. Mcob30BaTh (QyHKIIMOHAIBHO-
Fpa(i)I/I‘IeCKI/Ie MMPpEACTABJICHUA JJId PCUHICHUA U UCCIICAOBAHUA ypaBHCHI/Iﬁ U CUCTEM

Konumponvnas paboma Ne7 1

8. Dnemenmui 6 BBINOIHATE 1IEPE0OP BCEX BO3MOXKHBIX BAPUAHTOB IS IIEPECYETA OOBEKTOB HIIH
KOomMOunamopuxu. KOMOWHAINI 00BHEKTOB.

[IpUMeHATHL IPaBUII0 KOMOMHATOPHOIO YMHOKEHHS IS PELICHHS 3aa4 Ha

HaxO0XKJIeHHE Ynciia 00BEKTOB,

BAPUAHTOB WJIM KOMOMHAIMHI (IMAroHaad MHOTOYTOJILHHKA, PYKOIIOKATHS, YHCIIO

KOJIOB, MIM(POB, APOJIEH U T. I1.). [lo0cuumviéams YuCiO 6aPUAHMOE C NOMOWBIO

epaghos.

8 kiace

TeMmsl Koi-Bo OcHoBHBIE BUBI ACSITENFHOCTU O0OyUaronuxcs (Ha ypOBHE YHUBEPCATbHBIX Y4€OHBIX
4acoB JICHCTBHIA)

1.Hepasencmaa. 22 CpaBHUBATH U YIOPAIOUNBATH PAIIHOHAIBHBIE YUCIIA.
@opMyIHpOBaTH CBOMCTBA YHUCIOBBIX HEPABEHCTB,
WUTIOCTPUPOBATH UX HA KOOPAMHATHOM MPSIMOMA, JOKA3bIBATh aare0pandyeck.

1.1YwucnoBelie HCPaBCHCTBA. 3 HpI/IMeHHTL CBOICTBa HEPABCHCTB B XOAC pCHICHUA 3a/1a4. Pacno3HaBarh IUHEMHbBIE
HCPABCHCTBA, YPAaBHCHUA U HCPABCHCTBA, B TOM YUCJIC codep:)fcamue HeuszeecniHvle




1.2.CBoiicTBa YMCIOBBIX
HEpPAaBEHCTB. PenieHne JIMHENHBIX
HEPABEHCTB.

noo 3HAKOM MOOyis. Pelars NMHENHbIE HEPAaBEHCTBA, CUCTEMBI

JVHEUHBIX HEPABEHCTB, B TOM YHCIIE COOepicaujue Heu3eecmuvle noo 3HaKkom
Mo0yna. Vicnionb30BaThB MUCBMEHHON MaTeMaTHYeCKON pedr 0003HAUCHHS U
rpadudeckre n300paKEHNsT YHCIOBBIX MHOKECTB,

1. 3CHCTCMbI HCPABCHCTE. 5 TEOPETHUKO-MHOKECTBEHHYIO CUMBOJIHKY.
1.4Monynb uncna. 5)

Konumponvnas paboma Nel 1
2. IIpubnusicennvie gbluucienus 18 Haxonutsb, aHanmu3upoBaTh, COMOCTABIATH YUCIOBBIE XapaKTEPUCTUKH OOBEKTOB

2. 1TIpubnmxEHHBIC 3HAYCHUS 11 OoKpyXxatomiero mupa. Mcnons30Bath pasHbie (GOPMBI 3aHCH TTPUOTHKEHHBIX
BEJIMYUH, TPUEMBI 3HAYEHMI; IeTIaTh BBIBOBI O TOYHOCTH MPUOIMHKEHHS 0 MX 3aMCH. BBIMOTHATE
MPUOIMKEHHBIX BBIUMCIICHUH. BBIYUCIICHHS C peabHBIMU JAHHBIMH. BBIOTHATE TPUKUIKY U OIIEHKY PE3yIbTaTOB
2.2BuIunciieHus Ha 7 BBIYUCIICHHH. VICTIOIB30BaTh 3aIUCh YUCEN B CTAHIAPTHOM BHJIE JUTS BBIPAXKEHUS
KaJIbKYJISITOPE. pa3MepoB 0OBEKTOB, JJIUTEILHOCTH MPOIECCOB B OKPYKAIOIIEM MHUPE.
CpaBHUBATH YKCIIa U BEJIMYMHBI, 3aIIUCAHHBIE C UCIIOJIb30BaHueM cTereHu 10.
Buinoanamo évluucienus Ha MUKpOKAIbKYIAMOpe Npu peueHuu 3a0ay U3 CMeNCHbIX
OUCYUNTUH U PEATIbHOU OeltiCMBUMEIbHOCIU
Koumponvnas paboma Ne2
3.Keaopammnuie KopHu. 12
3.1 ApudMeTnuecKknii KBaipaTHBIN | 2 [IpuBOAMTE IPUMEPHI UPPALMOHATBHBIX YMCEIT, PACIIO3HABAThH PAILIHOHAJILHBIE U

KOPEHb.

UppalMOHAaTIbHbIE YKCIIa; U300pakaTh YUCIIa TOYKaMU KOOPIAMHATHOM MPSMOiA.
OnuceiBaTh MHOXKECTBO JACHCTBUTENBHBIX YKcell. Mcnonb30BaTh B TUCbMEHHON
MaTeMaTHYeCKOM peur 0003HaueHus U rpapuueckue n300paxeHus YUCIOBbIX
MHO3KECTB, TEOPETHUKO-MHOKECTBEHHYIO CUMBOJIMKY. J[oKa3bIBaTh CBOICTBA
apuMeTHUYeCKUX KBaJAPATHBIX KOPHEW; MPUMEHSTh UX K MpeoOpa3oBaHUIO
BbIpakeHUil. DopMyIHUpPOBaTh ONPECIICHNE TOHITUS TOXKIECTBA, IPUBOIUTH
MpPUMEpHI Pa3IMYHbIX TOXKIECTB.

BoruncnsaTe 3HaueHUS BBIPAXKEHUHN, COJIEPKAIINX KBAJpaTHbIE KOPHU; BBIPAXKATh
MEPEMEHHBIE U3 TEOMETPUUYECKUX U (HU3NUECKUX PopMyI, coAepKalluX KBaApaTHbIC
KopHH. HaxoauTh 3HaUeHUs KBaIpaTHBIX KOPHEH, TOUHbIE U MPUOIIKEHHBIE, TIPU
HEO0OXOIMMOCTH UCTIONB3YSl KAIBKYISTOP; BEIYUCIATH 3HAUCHUS BHIPAKEHUH,




3.2I1peoOpazoBanHue BBIPAKCHH,
COJICpKAIUX KBAPATHBIC KOPHH.

10

coJiepKaluX KBajpaTHble KOpHU. Mcnonb30BaTh KBaJpaTHbIE KOPHU NIPU 3aIIUCH
BbIpakeHui u popmyn. OneHNBaTh KBaJpaTHBIE KOPHU LEIBIMH YHCIaAMH U
JECATUYHBIMH JpOOsSMU; CPAaBHUBATD U YIOPSI0UYUBATH PAIMOHAIBHBIC YHACIIA U
UppaLMOHAIbHBIE, 3alIMCAHHBIE C TIOMOILBIO KBAAPATHBIX KOpHEW. [Ipumensams
meopemy 0 COOMHOUEHUU CPEOHE20

apugmemuuecko2o u cpeoHe20 2e0MempuiecKko20 NOJOHCUMENbHBIX YUCE.
Hcknrouams uppayuonanohocms u3 snamenamens opoou.

Koumponvnaa paboma No2

4.Keaopammnoe ypasnenue u ezo 25 [TpoBoIUTE TOKa3aTeNbHBIC PACCYKICHHS O KOPHIX YPAaBHEHUS C OTIOPOH Ha

KopHu. oTIpe/IelIeHNe KOPHS, YHCIIOBBIC U (PYHKIIMOHAIBHBIC CBOWCTBA BBIPAKCHHUI.
Pacnio3naBath THIIBI KBaIpaTHBIX ypaBHEHUM. PemaTs KBajjpaTHbIE ypaBHEHUS, a
TaK)Ke YpaBHEHUS, CBOJISAIINECS K HAUM; PEIIaTh APOOHO-PAMOHALHBIC
yYpaBHEHHS, CBOJISIIINECS K KBAJAPATHBIM. [IpumeHnsams npu peulenuu K8aopamHozo
VPaBHeHUsE MEMOO PA3I0ACEHUSL HA MHONCUMENLU, MEMOO 8bIHECEHUsL NOHO20
Keaopama, opmyny KopHel K8a0pamuo2o YpaeHeHus, hopmyny 4émHozo 6mopozo
K03 puyuenma, hopmyny Kopuetl npuseoéHH020 K8AOPAMHO20 YPABHEHU.
Packnaovieams na mMHodscumenu K6aOpamuwiii MpExHieH.
Hccneoosams keadpamuule ypasueHus no OUCKPUMUHAHMY U KOIPduyuenmam.
Pewams mexcmosvie 3a0ayu aneebpauieckum cnocobom: nepexooums om Clo8eCHOu
Gdopmynuposku yciosus 3a0adu K aneedbpauiecko Mooeiu nymém coCmaeieHus

4.1KBagpaTtHble ypaBHEHUSI. 2 ypasHenus; pewans

4.2PemeHI:Ie KBaJpaTHBIX 8 cocmasnennoe ypaerenue,; unmepnpemupoéams pesyiomam. Pewiamo cucmemot 06yx

YPaBHCHUH VpasHeHuti ¢ 08YMsL HeU36ECIHbIMU, COOEPIHCAUYUX YPAGHEHUE 6MOPOTL CIMeneHl.

4.3Pemenue 3aqau 4

anredpanvdeckumM crnocoOom.

4.4CucTteMbl ypaBHEHUM. 9

Konmponsnaa padoma Ne3 1

5.Ksaopamuunan ¢hynxkyus. 14 BhI4HCIATH 3HAYEHNs (YHKIUH, 3aJaHHBIX popMyIaMu Y = X2, y = ax?, y = ax® + bx

5.1CBoiicTBa 1 rpadux 2 + ¢ (mpu HEOOXOAUMOCTH HCTIONIH30BATh KAIBKYISTOP); COCTABISTH TAOJIUIIBI




KBaJ[PaTUYHON (QyHKIMH.

3Ha4eHud QpyHKIMi. CTpouTh Mo ToukaMrpaduku GyHKiuid. OnUcHBaTh CBOMCTBA

5.2I1ocTpoenue rpaduxa 11 (GyHKIIMM Ha OCHOBE €€ TpaduuecKoro npeacraBieHus. HTepnpeTHpoBats rpapuku
KBaJIPATHYHOUN (PYHKIIUHU T10 peabHBIX 3aBUCHMOCTel. cnonp30BaTh PYyHKIIMOHAIBHYIO CUMBOJIUKY IS 3aMTUCH
TOYKaM. pa3Ho 00pa3HBIX (PAKTOB, CBSI3aHHBIX C KBAJAPATHIHON (QYHKIIMEH, 0O0TamIast OnbIT
BBITIOJTHEHHS 3HAKOBO-CUMBOJIMYECKUX JAeUCTBUN. CTPOUTH peueBbie KOHCTPYKITUU C
UCTIOJIb30BaHUEM (PYHKIIMOHATEHON
TepMUHOJIOTHH. [loKa3pIBaTh CXEMaTUYECKHU MOJOKEHHE HAa KOOPAUHATHOM
IUIOCKOCTH rpadukoB GyHKIWH BUAA y = x?, y= ax?, y= ax’ + ¢, y= ax® +bx + ¢
B 3aBUCHUMOCTH OT 3HaYeHUH K03 uIneHTos a, b, c,
BXOAIMX B (hopmyiibl. CTpOUTh rpa@uK KBaIpaTUYHOW (PYHKIIUHU; OTIUCHIBAThH
CBOWCTBA PYHKIIMH (803pacmanue, yovieanue, Hauboavbuiee, HauMeHbulee 3HAYEHUs).
Cmpoumb epaghux keaopamuunou hyHKyuu
¢ npUMeHeHUuemM 0BUINCEHUL 2PaAPDUKO8, pACMAI’CEHUU
u colcamui.
Konmponvnasa paboma No4 1
6.Keaopammnoie nepasencmaa. 10 [IpuMeHATH CBOMICTBA HEPABEHCTB B XOJI€ pPeLIeHU 3a1a4. Pacio3HaBaTh KBagpaTHbIE
6.1Pemenne KBaipaTHBIX 6 HepaBeHCTBa. PemaTh kBaJpaTHbIE HEPABEHCTBA, UCTIOJB3YsI rpapuuecKue
HEPaBEHCTB: HCIOIb30BaHHE npeacTaBieHus. [Ipumenames mMemoo uHmepeanos npu peueHuy KeaopamHulx
CBOMCTB U rpaduka Hepagsencma u npocmenuux OpoOHO-payUOHAILHBIX HEPABEHCME, CBOOAUUXCS K
KBaJIpaTUYHOUN QYHKIUU. keadpamuwim. ViccienoBath KBaApaTHUHYIO GYHKIMIO Y = ax’ + bX + C B
6.2MeTo1 MIHTEPBAJIOB. 3 3aBUCUMOCTH OT 3HAYECHUH
k03 durueHToB a, b u ¢
Konmponvnasa paboma Ne5 1
8.1losmopenue. 4 [IpumeHsTH CBOKCTBA HEPABEHCTB B XOJI€ pelIeHHs 3a1a4. Pacnio3HaBath kBaJpaTHbIE
JluneiiHble HEpaBEHCTBA. 1 HEepaBeHCTBa. PemmaTh kBaJpaTHbIe HEPABEHCTBA, UCTIONB3YS rpaduuecKue
KBanpatHbie ypaBHEHHUSI. 1 npeacTaBieHus. [Ipumenams Memoo uHmepeailos npu peueHuy K8aopamHuslx
Kpagpatuunas QyHKIHs. 1 Hepagencma u npocmenuuux OpoOHO-payUOHAILHBIX HEPABEHCME, C8OOAUUXCSA K
KBa,[[paTHLIC HEpaBEHCTBA. 1 K6a0pamelM. Hccnenosath KBAJIpAaTUYHYIO (bYHKHHIO y= ax’ + bx+cB

3aBHCHUMOCTH OT 3HAUCHHH
k03 dunmeHToB a, bu ¢




9 kJiacce

Tembl Komn-Bo | OcHOBHBIE BUIBI IEATEIBHOCTH 00yUaromuxcs (Ha ypoBHE YHUBEPCAIbHBIX YUEOHBIX
4acoB NeNCTBUI)
1.Iloemopenue Kypca anzeopol 8 2
Knacca.
2.Cmenens ¢ payuoHaIbHbIM 13 CpaBHUBATh U YIOPSAI0UNBATH CTENEHHU C IEJIBIMU MPAIMOHATIBHBIMU MTOKa3aTeNsIMHU,
nokaszamenem. BBITIOJIHATH BBIYUCIIEHUS C PALIMOHAILHBIMY YUCIIaMHU, BBIUMCIISITh 3HAUEHUS CTENEHEeH ¢
LeNbIM NoKazaTeneM. @opMynupoBaTh ONpeieIeHre apupMETHIECKOro KOPHS HaTypajlbHON
CTENEeHM U3 yucia. Beraucnsate npubinxEéHHble 3HaUeHHsI KOPHEH, NCI0Nb3Ys TPU
HE0OXOIMMOCTH KaJIbKYJIATOP; MPOBOJIUTH OLIEHKY KOpHel. [IpuMeHsTs cBoiicTBa
apu(pMeTUYeCKOTo KOpHS i IpeoOpa3oBaHus
BbIpakeHUil. POpMyIUpOBATH OTPEIeNIEHNE KOPHS TPEThEeH CTENEeHH; HAXOIUTh 3HAUEHUS
KyOHuYecKuX KOpHEW, mpu HeoOX0JMMOCTH UCHIOJB3Ysl, KalbKyniaTop. MccnenoBars cBoiicTBa
2.1Crenens ¢ HATypaabHBIM U 3 KyOHUYeCKOT0 KOPHsI, TPOBO/ISl YHCIIOBbIE 3KCIIEPUMEHTHI C UCTIOIb30BaHUEM KAJIbKYJISATOPA,
LETBIM IIOKA3aTeJIEM. KOMIIbIOTEPA. BO3BOIUTE 4HMCIIOBOE HEPABEHCTBO C MOJIOKUTEIBHBIMU JIEBOU U MTPAaBOM
2.2 ApudMeTnIecKnii KOpeHb 9 4acThIO B cTeneHb. CpaBHUBATh CTENEHU C PA3HBIMH OCHOBAHUSIMU M PaBHBIMHU
HATYpPaJIbHON CTENEHH U ETO nokazareiasiMu. PopMynupoBaTh ONpe/iesieHue CTENEHU ¢ PallMOHAIBHBIM ITOKa3aTeseM,
CBOIICTBA. IPUMEHSITh CBOMCTBA CTETIEHU C PallMOHALHBIM IT0Ka3aTeJIeM MPU BBIUMCICHUSIX.
Konumponvnas paboma Nel 1
3.Cmenennan pynkuus. 15 Boruncnsate 3HaueHus: GyHKIMN, 3aJaHHBIX GpopMyaamu (Ipu HEOOXOAMMOCTH HCIIOIb30BATh
3.1I'paduku u cBoiicTBa 8 KaJIbKYJSATOP);COCTABIIATh TaOMUIBI 3HAYCHUI QyHKUMA. Dopmynuposams onpeodeneHue
creneHHo# ¢yHkiuu. OOpaTHas @yHxyuu. CTpouTh 1O TOUKaM rpaduxu pyHkuuii. OnUCHIBaTH CBOICTBA (PYHKIIMU HA OCHOBE
MPOMOPLUOHAIBHOCTb. e€ rpaduueckoro npeacTaBieHus (00JacTh ONpeieieH s, MHOKECTBO 3HAYCHHIA,
3.2I0pocreiimue uppamoHansHbie | 6 IPOMEXYTKU 3HAKOIIOCTOSIHCTBA, YéMHOCMb, HeYémHOCmb, BO3pacTaHue, yoblBaHue,

YpaBHCHHA B .YPaBHeHI/IH BHUaa

x"=a.

HauboJbIlIee, HAaUMEeHblee 3HadeHus ). TaTepripetupoBath rpaduku peanbHbIX
3aBucuMocTei. Mcnonap3oBaTh PYHKIMOHAIBHYIO CUMBOJIMKY JJISl 3alIMCH Pa3HOOOPa3HBIX

(haKTOB, CB3AHHBIX ¢ GYHKIAME y = x°, Y = X, Y = VX , y=k/X 06oraimas ombIT BHIIOTHEHHS
3HAaKOBO-CUMBOJIMYECKUX JeicTBUN. CTPOUTH pedeBble KOHCTPYKLIMHU C UCITOJIb30BAaHUEM
byHKIIMOHAIBHOM TepMuHOJIoTHU. VccnenoBanus rpagukoB GyHKIUH B 3aBUCIMOCTH OT
3HaueHUH K03(PPUIIMEHTOB, BXOIAMIUX B POPMYITY.

Pacnio3naBate BubI u3ydaeMbix GyHKIU. Cmpoums epaguxu ykazanuwix ¢pynkyuil (6 mom
yucie ¢ npumMeHeHueM 08UICeHUll 2paghuros),; onucvleams ux céoticmeaa. Pemiarp
IpOCTEHIINe YpaBHEHHUsI M HEPABEHCTBA, COJIep Kalllie CTeneHb. Permare uppalnnoHaIbHble




YPaBHEHMUS.

Konmponvnas paboma Ne2

4.1I1ocneoosamenvrocmu u
npozpeccuu.
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4.1 Apudmernyeckast MpoOrpeccHs
1 €€ CBOMCTBA.

4.2T" eomeTpuuecKkas mporpeccusl.

[IpuMeHsITh HHIIEKCHBIE 0003HAUEHUS, CTPOUTH PEUCBBIC BHICKA3bIBAHUS C UCIIOIB30BAHUEM
TEPMUHOJIOTUH, CBA3aHHOM C ITOHATUEM II0CIIEI0BATEILHOCTH.

BreraucnaTe 4iaeHbl OCIe0BaTeIbHOCTEH, 3aJaHHBIX

dbopMyIoii N-TO WiieHa WU PeKYPPEHTHOU (GOpMYIIOl. Y CTaHaBIMBATh 3aKOHOMEPHOCTH B
IIOCTPOEHUH ITOCJIEI0BATEIBHOCTH, €CJIN BBIITMCAHBI IIEPBBIE HECKOJIBKO €€ YJICHOB.
N300pakaTp 4iaeHbl NOCIEA0BATEILHOCTH TOYKAMU HA KOOPAMHATHON MIJIOCKOCTH.
PacrioznaBath apudmMeTHyeCcKyto U F€OMETPHUECKYIO TPOTPECCUU ITPH Pa3HBIX CIOCO0ax
3aaHusl. BBIBOIMTE HAa OCHOBE JIOKA3aTENbHBIX pacCyKaeHUu (HopMysibl 0OIIEro wieHa
apupMeTHyecKoil ¥ reOMETPUUECKON IPOTPECCH, CyMMBI IIEPBBIX N YWIEHOB
apuMETUYECKON U TEOMETPUUECKON TTPOTPECCHI; peliaTh 3a/1a4i C UCIOJIb30BAaHUEM ITHX
bopmyn. /Jokazvieams xapakmepucmuyecKue c80UCMEA apu@dmMemuyecKol u
2e0MempUYecKoll npocpeccuti, NPUMeHAmMs MU C80UCMBEA NPU peuleHUU 3a0ady.
PaccmarpuBaTh npuMepsl U3 peaibHOM KU3HU, WUTFOCTPUPYIOIINE U3MEHEHNE MPOIIECCOB B
apu(mMeTHyecKoil Mporpeccuu, B reOMEeTpUUYECKOM MPOorpeccun; n300paxarhb
COOTBETCTBYIOIINE 3aBUCUMOCTH rpadudecku. PermaTs 3a1aun Ha CIOKHBIE TIPOIEHTHI, B TOM
YHClIe 3aJ]a4d U3 peabHON MPAKTUKH (C UCTOIb30BAaHUEM KaJIbKYJISTOPA).

Konumponvnasa paboma No3

5.Cnyuaitnie coovimus.
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5.1BeposATHOCTH DIIeMEHTapHBIX
COOBITHH.

5.2BeposiTHOCTH ClTydailHBIX
COOBITHIA.

10

Haxoautb BeposSTHOCTb COOBITHSI B UCIIBITAHUSIX C PABHOBO3MOKHBIMH HCX01aMHU (C
MPUMEHEHHUEM KJIAaCCHYECKOTO ONpeAeNeHus! BeposaTHOCTH ). [[poBOIUTE cityuaiiHble
SKCIIEPUMEHTHI, B TOM YHCJIE€ C IOMOILIBIO KOMIIBIOTEPHOTO MOJIEINPOBAHUS,
UHTEPIPETUPOBATH UX PE3YNIbTaThl. BIUUCIATH YaCTOTY CIIy4aifHOTO COOBITHS; OLIEHUBAThH
BEPOSATHOCTH C IIOMOIIBIO YACTOTHI, IOJyYEHHOU ONBITHBIM ITyTEéM. [IpuBOINTE TpUMEpHI
JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITHIH. OOBACHATH 3HAUUMOCTH MAJIOBEPOSITHBIX COOBITUI
B 3aBHCHMOCTH OT UX MOCIeACTBUI. PemaTh 3a1aun Ha HaX0XKAEHUE BEPOSITHOCTEH COOBITHIA,
B TOM YHCJIE C MPUMEHEHHEM KoMOUHATOpUKU. [IprBOIUTH MpUMEPHI TPOTUBOTIOIOXKHBIX
coObITHIL. Pewams 3a0ayu Ha npumeHenue npedCmasieHull 0 2e0MempuUyecKol
sepoamuocmu. VIcnosib30BaTh IPU PELIEHUU 33]]a4 CBOMCTBO BEPOATHOCTEN
MPOTUBOTIOJIOKHBIX COOBITUIN

Konumponvnas paboma Ned




6.Cnyuaitnvie geuuutbl. 12 Opranu3oBbIBaTH HHPOPMAIIHIO U MIPEACTABIATEH €€ B BUJIE TAOIUII, CTOJIOYATHIX U KPYTOBBIX
muarpamMm. Cmpoums noaueonst yacmom. HaxonuTs cpennee apudmernieckoe, pasmax,
MOJy U M€JaHy COBOKYITHOCTH YMCIJIOBBIX AaHHBIX. [IpMBOUTE coniepKaTeNbHbIE PU-
Mepbl UCIIOJIb30BAHUS CPEIHUX 3HAYCHUM JUIsl XapaKTEPUCTUKN COBOKYITHOCTH JaHHBIX
(cnopTUBHBIE
MOKa3aTeNH, pa3Mepbl OJEXK bl U Ap.). [Ipusooums codepicamenvhvie npumepvl 2eHEPATbHOU
COBOKYNHOCMU, NPOU3BOILHOU 8bIOOPKU U3 HEeE U Penpe3eHMAMUBHOU 8bl00PKU
1
Konmponvnasa paboma Ne5

7.Jlocuxka u mnoscecmea. 16 [TpuBOIUTE IpUMEPHI KOHEYHBIX U OECKOHEYHBIX MHOKECTB. HaxomuTe oObenuHenue u

7.1 TeopeTHKO-MHOKECTBEHHbIE nepecedeHre KOHKPETHBIX MHOXKECTB, pa3HOCTh MHOXKeCTB. [IpuBOINTE MpUMEpHI

TTOHSATHS. HECJIOXKHBIX Kinaccupukanuii. Mcrnosib30BaTh TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY U

7.2211eMEHTBI JIOTUKH. A3BIK IIPU PEIIEHUH 33]1a4 B XO/I€ U3YUYEHHUsI PA3IMYHBIX pa3aesioB Kypca. KoHcTpyupoBaTh
HeCJI0XKHbIe (POPMYIMPOBKY ompeaenaeHui. Bocrpon3BoauTs GopMyITHUpOBKH U
JI0Ka3aTeNbCTBA U3YUEHHBIX TEOPEM, IIPOBOAUTH HECIIOKHBIE JOKA3aTEeIbCTBA BICKa3bIBAaHHM
CaMOCTOSITENIBHO, CChUIATHCS B X0 000CHOBaHUIM
HAa OIpeIeTIeHHs], TEOPEMbI, aKCUOMBL. [IprBOIUTH MpUMEpPHI NPSAMBIX U OOPATHBIX TEOPEM.
WnmoctprpoBaTh MaTeMaTUYECKUE TIOHATHS U YTBEPKJICHUS IPUMEpamMHu.

Konmponsnaa paboma Neb
8.1loemopenue Kypca anzeopol. 15 CpaBHMBATh U yIOPSAAOYNBATH CTEIEHU C LIEIBIMU U

palMOHaIbHBIMU MTOKA3aTESIMH, BHIIOJIHATH BRIYUCIICHUS C PAllMOHAILHBIMH YHCIIaMU,
BBIUMCIISITH 3HAUEHUS CTENEHEH ¢ 1enbiM nokazaTteneM. GopmynupoBaTh onpeeacHue

8.1 O[HOUJICHBI X MHOTOUJICHEI. 2 apuMeTHUYECKOTO KOPHS HATYpaJbHOM CTENeH! U3 YKuciia. BeuucisaTs npubamxEHHbIE
3HaUEHUs! KOPHEH, UCTIOJb3Yys MIPU HEOOXOAMMOCTH KAJIbKYJISTOP; IPOBOAUTDH OLICHKY
KopHeil. [IpuMeHaTs cBoiicTBa apudMeTHdeckoro KOpHs A mpeoOpa3zoBaHus

8.2 VpaBHeHIA 1 CHOTMBI 3 BBIPKEHUI. CDOpMXJ‘II/IpOBaTB ompe/esieHne KOPHs TPEThel cTerneHn; HaX0IUTh 3HAYCHH

——— KyOMUYeCKUX KOpHEH, Mpu HEOOXOAMMOCTH UCTOJb3Ys, KaabKynsaTop. MccnenoBars cBoiicTBa
KyOMUYEeCKOTO KOPHS, TPOBOJIS YUCIIOBBIE SKCIIEPUMEHTHI C UCIOIB30BAaHUEM KAIIbKYJISATOPA,
KOMITbIoTepa. Bo3BOIUTE UKCIOBOE HEPABEHCTBO C MOJIOKUTEIHLHBIMU JIEBOU U MPABOI

8.3 HepaBeHcTBa M CUCTEMBI 3

HCPAaBCHCTB.

YaCTbIO B CTCIICHbD. CpaBHI/IBaTL CTCIICHU C PA3HBIMHU OCHOBAHUAMMU U PABHBIMU
IIOKa3aTCIsAIMU. CDOpMy.TII/IpOBaTL ONpCACIICHNUEC CTCIICHU C PALITMOHAJIBHBIM IIOKA34aTECJICM,




8.4 PerieHne TeKCTOBBIX 3a0a4

8.5 ®ynkuum.

8.6 Ilporpeccum.

IMPUMCHATH CBOMCTBA CTCICHU C pallMOHAJIBHBIM IMOKA3aTCJIEM IIPU BBIYHUCICHUAX.

COT'JIACOBAHO

[Iporokon 3aceganus
METOIUIECKOTO OOBETUHEHUS
yaurenei ot 30.08.2017 r. Ne 1
PYKOBOJIUTEIb METOINIECKOTO

o0BeIMHEHUS
Jle6€énona U. C.

COI''TACOBAHO
3aMecTUTENb AUPEKTOPa
no YBP
[ITopoxosa E.B.
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