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1. Ilnanupyemblie pe3yabTAaThl OCBOCHHUS] Y4e0OHOI 0 MpeaMeTa.
ITporpamma no3BoseT JOOUBATHCA CIEAYIOMIUX PE3YIBTATOB OCBOSHHS 00pa30BaTEIbHOM TPOTPaMMBbl OCHOBHOTO O0OIIEro 00 pa3oBaHusI.

JIn4HOCTHBIE Pe3y/IbTAThl OCBOEHHsSI Y4eGHOI0 NpeMeTa

e  yMEHHE SCHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOUM U MMCbMEHHOHN (pOopMe, TOHUMATh CMBICII IOCTABJICHHON 331a4H, BEICTPAUBATh
apryMeHTaluI0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI;

®  KPUTUYHOCTH MBILUIEHUS, YMEHUS PACIIO3HABATh JIOTMUECKHU HEKOPPEKTHBIE BHICKA3bIBAHNUS, OTINYATh TUIIOTE3Y OT (haKTa;

® [Ipe/ACTaBJICHHE O MATEMAaTUYECKOM HayKe Kak c(epe uenoBeuecKoil N1esTenbHOCTH, 00 3Tanax ee pa3BUTHsI, O €€ 3HAYUMOCTH I Pa3BUTHUS
LMBUIIU3ALUY;

®  KpEaTUBHOCTH MBIILJIECHHS, NHUIIMATUBA, HAXOTYMBOCTh, aKTUBHOCTb IIPH PEIICHUH MaTeMaTHYeCKUX 3a/1a4;

® yMEHHE KOHTPOJUPOBATh MPOIIECC U PE3YIbTAT YUeOHON MaTeMaTH4YeCKON AeSITeIbHOCTH;

®  CIIOCOOHOCTH K SMOLIMOHAIBHOMY BOCIPUSITHIO MAaTEMAaTHUYECKUX 00BEKTOB, 3a/1a4, PEIICHUN, PacCyKICHHM.

MeTaHpe}IMeTHI)Ie PE3yabTaThl 0OCBOCHUSA yqeﬁﬂoro npeamera

® yMEHHE BHJETh MaTEeMaTHUYECKYIO 3aJjauy B KOHTEKCTE MPOOIEMHOI CUTyallut B IPYTUX AUCHUIUIMHAX, B OKPYKaIOLIEeH KU3HHU;

®  yMEHHE HaXxOJUTh B PA3IMYHBIX HCTOUHUKAX MHPOPMAIINIO, HEOOXOAUMYIO JIJIsl peUIeHUs] MaTeMaTUYeCKUX Mpo0ieM, U IPECTaBIATh €€ B
MOHATHOM (OpMe; MPUHUMATH PEIICHUE B YCIOBHIX HETIOJTHOW U U30BITOYHON, TOUHOM M BEPOATHOCTHON MH(MOPMAIIHH;

® yMEHHE NOHUMAaTh U UCIOJIb30BaTh MaTeMaTUUECKUE CPECTBA HATJISAHOCTH (rpaduKy, quarpamMmbl, TAOIHIIbI, CXEMBI U Ap.) JUIS
WUTIOCTPAINK, HHTEPIPETAIUU, apTyMEHTAIUH;

e  yMEHHE BBIBUTATh T'MIOTE3bI IPU PEUICHUH Y4€OHBIX 33J]a4 U TOHUMAaTh HEOOXOAUMOCTb UX MTPOBEPKU;

®  yMEHHE MPUMEHATh HHIYKTUBHBIC U AETYKTUBHBIE CIOCOOBI PACCYKICHHM, BUJIETh pa3InYHbIE CTPATETUN PELICHUS 3a1ay;

® [IOHMMAaHHE CYLIHOCTH aJTOPUTMUUYECKUX MPEANUCAHUN U YMEHHE CHCTBOBATh B COOTBETCTBHUHU C MPEJIOKEHHBIM allTOPUTMOM;

® yMEHHE CaMOCTOATEIbHO CTaBUThH 1I€JIU, BBIOUPATh U CO3/1aBATh AJITOPUTMBI JUIS PEIICHUS y4eOHBIX MaTeMaTHUYECKUX MPoOIIeM;

®  yMEHHE IJIAHUPOBATh M OCYIIECTBIIATDH JEATEILHOCTD, HAIIPABICHHYIO HA PEIlIEHUE 3aau UCCIIE0BATEIbCKOTO XapaKTepa;

e [epBOHAYAJIbHbIC MPEACTABICHUS 00 UESIX U O METOIaX MAaTEMAaTHKHU Kak 00 YHHBEPCAIbHOM SI3bIKE HAYKH U TEXHUKH, O CPEICTBE
MOJENUPOBAHUS SBJICHUI U TPOIIECCOB.

IIpenMeTHBIE pe3yIbTATHI OCBOEHHS Kypca
MPEIMETHBIM Pe3yJIbTaTOM HU3y4eHUs Kypca sBISETCS CPOPMUPOBAHHOCTh CIEAYIOIINX YMEHUH.
IIpenmertHas o0nacth «ApudpmeTnka »
®  [Iepexo/UTh OT OJJHOM (POPMBI 3alUCH YUCEN K APYTOM, MPEJICTABIATh AECATUYHYIO Ip00b B BHJIE OOBIKHOBEHHOM U OOBIKHOBEHHYIO - B BUJIE
JIECATUYHOM, 3aIUCBIBAaTh OOJIBIIKE M MaJIble YMCIIa C UCTIOIb30BAaHUEM LIENIbIX CTENIEHEeH eCATKH;



®  BBITNIOJIHATH apUPMETHUECKUE ACUCTBHSI C PAIIMOHAILHBIMH YUCIIAMH, CPABHUBATH PAIlHOHATBHBIC U ICHCTBUTEIILHBIC YUCIIA; HAXOAHUTH B
HECJIOKHBIX CITydasiX 3HAUE€HUsI CTETICHEH C IIeJIbIMU MTOKa3aTeNIIMHU; HAaXOUTh 3HAYEHUS YUCIIOBBIX BBIPAXKEHUN;

®  OKPYIUIATH LEJIbIC YHCIIA U ICCATHIHBIC TPOOH, HAXOAUTh MPUOIMKESHHSI YU CETT C HEJJOCTATKOM M ¢ U30BITKOM, BBITIOTHSITH OIICHKY YHCIOBBIX
BBIPAKEHUN;

®  [I0JIB30BAThCSI OCHOBHBIMU €IMHUIIAMU JITTMHBI, MacChl, BpeMEHHU, CKOPOCTH, TUIOIIA U, 00beMa; BEIpaXaTh 00Jiee KPYITHBIC SIMHUIIBI Yepes3
0oJiee MeNkrue 1 Ha00OPOT;

e  pemaTh TEKCTOBBIC 33/1a4M, BKIFOUas 3a/1a4H, CBSI3aHHBIE C OTHOIIIEHUEM U C MPOTIOPIIMOHATIBHOCTHIO BETUYUH, IPOOSIMH U MPOIIEHTAMHU.

Hcnons3oBath nproOpeTeHHbIE 3HAHUS U YMEHUS B MPAKTHYECKON JIEATETLHOCTH M TIOBCETHEBHOM KU3HU JIJIS:

®  pEIIeHUS HECIOXKHBIX MPAKTUYECKUX PACUETHBIX 33]1a4, B TOM YKCJIE C UCTIOIB30BAaHUEM MPHU HEOOXOIUMOCTH CIIPABOYHBIX MAaTEPHUAIIOB,
KaJIbKYJISTOPa, KOMIIBIOTEPA;

®  YCTHOMW NMPHUKUJIKH U OIEHKH Pe3y/IbTaTa BEIYUCICHU; MPOBEPKU PE3YJIbTATa BBIUMCICHUS C UCTIOJIB30BAHUEM PA3TUIHBIX TIPUEMOB;

®  UHTEpPNPETAlUU PE3YJIbTATOB PEUICHUS 33a/1a4 C YIETOM OTPaAaHUYCHHM, CBSI3aHHBIX C PEATbHBIMU CBOMCTBAMH PACCMATPUBAEMBIX MPOIECCOB U
SIBJIEHUM.

Ilpeomemmnasn obracmo «Anzeopa»

e yMmeHHe paboTaTh C MATEMAaTUYECKUM TEKCTOM, TOUHO M IPAMOTHO BbIpa)kaTh CBOU MBICIH B YCTHOW U MUCHbMEHHOMN pedH, MIPUMEHSIS
MaTeMaTHYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY, UCIIOJIB30BATh PA3IMYHbIC S3bIKM MaTEMATUKH (CIIOBECHBIN, CUMBOJIMYECKUM, TpaduyecKkuii),
000CHOBBIBATh CYK/IE€HUS, TPOBOAUTDH KIIACCU(PUKAIUIO, JOKa3bIBATh MaTEMAaTUUECKUE YTBEPIKICHUS;

®  COCTaBJISATH OYKBEHHbIE BBIpKEHUS U (POPMYIIBI MO YCIOBUSAM 3aJay; OCYILECTBISATH B BHIPAXKEHUIX
1 (hopMynax YUCIOBbIE TOJCTAHOBKH U BBIMOJIHATh COOTBETCTBYIOIINE BHIYMCICHUS, OCYHIECTBIIATH MTOJACTAHOBKY OJHOTO BBIPAXKEHUS B IPYTOE€;
BBIpaXKaTh U3 GOPMYJI OJIHY IIEPEMEHHYIO Yepe3 OCTANIbHBIE;

e  yMEHHE BBIMOJIHATH alrebpandeckue npeoOpa3oBaHus pallMOHAIbHBIX BEIPAKEHUHN, IPUMEHSITh UX VIS pelleHus y4eOHbIX MaTeMaTHUYECKUX
3a/la4 U 3a/1a4, BOSHUKAIOIINX B CMEKHBIX Y4EOHBIX MTpeIMETax;

e yYMEHHE peuiaTh JUHEIHbIE U KBAPATHbIC YPABHEHUS U HEPABEHCTBA, a TAKXKE IPUBOAMMBIE K HUIM YPaBHEHHUsI, HEPABEHCTBA, CUCTEMBI;
MIPUMEHSATH rpauuecKre MpeICTaBICHUS [Tl PEIIeHUs U UCCIIeIOBaHNs YPAaBHEHU, HEPABEHCTB, CUCTEM; IPUMEHSITh [TOJIyY€HHBIE YMEHHUS [T
peuieHus 3a1a4y U3 MaTeMaTUKU, CMEXHBIX PEIMETOB, TPAKTUKH;

e  pelath TEKCTOBBIC 33[]a4l aIre0pandeckKuM METOIOM, HHTEPIIPETUPOBATH MMOTYUYEHHBIH pe3yabTaT, MPOBOIUTE OTOOP pEIICHHM, UCXOAS U3
(bOopMyITUPOBKH 33a4U;

e  OBJAJICHUE CHCTeMOH (YHKIIMOHAIBHBIX MOHATHH, (DYHKIIMOHATBHBIM S36IKOM U CUMBOJIMKOM, YMEHHE CTPOUTH rpaduku (GyHKIIHHI, OMUCHIBATH
WX CBOWCTBA, HCMOIH30BaTh (PYHKIIMOHAIBHO-TpapruecKue MpeICTaBICHHs ISl ONMCAHUS M aHaTN3a MaTeMaTUYECKUX 3a/1a4 U peasibHbIX
3aBUCUMOCTEN.

Hcnonb30BaTh MpHOOpETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOM eATEIHbHOCTH U MMOBCEAHEBHOM KU3HU IS

e  BBINIOJIHEHHUS PAcYeTOB MO GPopMyiaMm, JUis COCTaBleHUs (HOPMYI, BRIPAKAIOMINX 3aBUCUMOCTH MEXIy PEAIbHBIMU BEIMUYUHAMU; TS
HAXO0XJICHUS HY)KHOU (JOPMYITBI B CIIPABOYHBIX MaTepUaliax;



MOJETUPOBAHUS IPAKTHUECKUX CUTYAIMA U UCCIICIOBAHUS MOCTPOSHHBIX MOJICIICH C MCIIOJIB30BAHUEM armapara aireopsr;
OTIMICAHUS 3aBUCHMOCTEH MEKTy GU3NISCKUMHU BEIMYNHAMU COOTBETCTBYIONIMME (POPMYITaMH, IPU HCCICTOBAHUN HECIIOKHBIX MTPAKTHICCKUX

CUTyalUU.
Ilpeomemmnasn oonacmo «dnemenmeol 102UKU, KOMOUHAMOPUKU, CHIAMUCIMUKU U MEOPUU 6EPOAMHOCH N

OBJIaACHNUEC OCHOBHBIMH crocodamu MMPEACTABJICHHA U aHaJIn3a CTATUCTHYCCKUX JAHHBIX; YMCHUC PCIIATh 3aJa4X Ha HAXOXKJACHUC YaCTOThI U

BEPOSITHOCTH CIIy4alHbIX COOBITUI;

IMPOBOAWTE HECIIOXKHBIC JOKAa3aTCJIbCTBA, IMOJIYy4aTh HpOCTCfIIHHG CJICACTBHA U3 N3BCCTHLIX WJIN PAHEC MMOJTYYCHHBIX YTBCp)KﬂeHHﬁ, OIICHUBATh

JIOTMYECKYIO NPABWIIBHOCTD PACCYKIEHUM, UCITOJIB30BaTh IPUMEPHI AT WIUTOCTPALUU U KOHTPIIPUMEPBI JUIsl OTIPOBEPKEHUS YTBEPKACHUM;

U3BJIEKaTh HH(OPMAIINIO, TPEICTABICHHYIO B Ta0IUIaX, HA AUAarpaMMax, rpaukax; COCTaBJIATh TaOJUIbl, CTPOUTH TUAarpaMMBbl U rpaduKy;
pemaTb KOMOMHATOPHBIE 337a4l IyTEM CUCTEMAaTUYECKOTO Iepedopa BO3MOKHBIX BAPUAHTOB U C UCTIOJIb30BAaHUEM MPaBUIa YMHOKEHHUS;
BBIYUCIIATH CPETHUE 3HAYECHHUSI pE3yIbTaTOB U3MEPEHN;

HAXOJHUTh YAaCTOTY COOBITHS, UCIIOJIb3Yysl COOCTBEHHbIE HAOIIOIEHUS U TOTOBBIE CTATUCTUYECKHE TaHHBIE;

HaXOJHUTh BEPOSTHOCTH CIIy4ailHBIX COOBITUI B MPOCTEHIINX CIydasiX.

Hcmons30BaTh HpI/IO6peTeHHLIe 3HaHUA U YMCHUA B HpaKTI/I‘—IeCKOI\/'I JACATCIIBHOCTH U HOBC@JIHeBHOfI KHU3HU OJI0:

BBICTPAaWBaHUS ApTYMEHTAIIMH TIPH JIOKA3aTeIbCTBE U B IUAJIOTE;

3aIMCU MAaTEMaTHYECKUX YTBEPKIACHUH, JOKA3aTEIbCTB;

aHaIM3a peabHBIX YHCIIOBBIX JAaHHBIX, IPEJACTABICHHBIX B BUJIC AUArpaMM, TpauKoB, TaOJIHII,

perieHus MPaKTUIECKHUX 3a/1a4 B TIOBCEAHEBHOMN U MPO()EeCCHOHATIBHON ACATEIHHOCTH C UCIIOIB30BAaHUEM JICHCTBHM C YHCIaMH, IPOIIEHTOB,

JUTHH, TUIONIaiel, 00beMOB, BpEMEHH, CKOPOCTH;

PCUICHHUA y‘le6HI)IX M IIPpaKTUYCCKHUX 3a1a4, Tpe6y10H_[I/IX CHUCTEMATHYCCKOTO nepe6opa BAapHUaHTOB,;
CpaBHCHH: IIAHCOB HACTYIIJICHUA CﬂyqaﬁHBIX CO6BITHﬁ, AJId OICHKHU BEPOATHOCTHU CJ'Iy‘IﬂﬁHOFO COOBITHUS
B IIPAKTUYCCKUX CUTYyallUAX, COIIOCTAaBJICHUA MOJECIIN C peanLHoﬁ CHTyaHHCﬁ;

IIOHHUMAaHUA CTaTUCTUYCCKUX YTBep)I(I[eHHI;’I.

HepagBencrBa

Buinycknuk nayuumca:

1) MMOHUMATh U ITPUMCHATb TCPMHUHOJIOTUIO U CUMBOJIUKY, CBA3aAHHBIC C OTHOIICHUCM HECPABCHCTBA, CBOMCTBA YHCIOBBIX HCEPABCHCTB,

2) peuiaTtb JIMHEHEIE HCPaBCHCTBA C OJIHOH HepeMeHHOﬁ " UX CUCTCMBI; PCIIAaTh KBAAPATHBIC HCPABCHCTBA C OHOpOﬁ Ha Fpa(l)I/I"IeCKI/Ie
MpEACTaBJIICHUA,

3) MPUMCHATH alrapaTr HEPaBCHCTB IJIA PCHICHUS 3aa4 U3 PA3JIMYHBIX pa3ZICIOB Kypca.

Bbll’lyCKHllK noayuum 603MONCHOCHIb HAYUYUMbCA?



1) pa3HoOOpa3HbIM IpUEMaM JI0Ka3aTEeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSITH alrapaT HEPaBEHCTB Ul PELICHUs Pa3HOOOPa3HBIX MaTeMaTHy €CKUX
3aJ1a4 U 3a/1a4 U3 CMEXKHBIX IIPEIMETOB, IPAKTUKHY;

2) npuMeHSTH rpaduvecKue MPeACTaBICHUS IS HCCIIEA0BAaHUS HEPABEHCTB, CHCTEM HEPABEHCTB, COJIEPKAIIUX OYKBEHHBIE KOA(PPHUIINEHTHI.
OcHoBHbIe NOHATHSA. YHCI10BBIE PYHKINH

Buinycknuk nayuumcs:

1) moHMMaTh U UCHOJIB30BaTh QYHKIMOHAIbHbBIE IOHATHUS U SI3bIK (TEPMHUHBI, CAMBOJIMYECKHE 0003HAYEHMUS);

2) cTpouTh TpauKK IIEMEHTAPHBIX (PYHKIINIT; UCCIEI0BATh CBOMCTBA YMCIOBBIX (DYHKIIMI HA OCHOBE M3YYCHUS TTOBEJCHUS UX TPa(UKOB;

3) noHMMaTh (PYHKIMIO KaK BaXKHEUIITYI0O MaTEMaTHUECKYIO MOJIENb /ISl OTIMCAHUS IPOIIECCOB U SIBJICHUM OKPY)KAIOIIEro MUpa, IPUMEHSITh
(YHKIIMOHATIBHBIN A3BIK JUIS OTUCAHUS U UCCIIEI0OBAaHUS 3aBUCUMOCTEN MeX 1y (PU3NUECKUMH BEIMYMHAMH.

BblnyCKHllK noJjiyuum 603MO)NCHOCMb HAYUUMbCA:

1) mpoBOAMTH HCCIIEIOBAHUS, CBSI3aHHBIE C U3YUYEHUEM CBOMCTB (PYHKIMI, B TOM YHCJIE C UCIIOJIb30BAHUEM KOMIIBIOTEPA; HA OCHOBE TpauKOB
M3Y4YEHHBIX (DYHKIMI CTPOUTH 00Jiee CIIOKHBIE TpadUKH (KyCOUHO-3aJaHHBIE, C «BBIKOJIOTHIMIY) TOUYKAMH H T. 11.);

2) UCIO0JIb30BaTh (DYHKIIMOHAJILHBIE MTPE/ICTABICHHS U CBOICTBA (PYHKUMHN JJIs pellIeHUs] MaTeMaTUUECKUX 3a/1a4 U3 Pa3InYHbIX pa3/esioB Kypca.
Apudmernyeckasi 1 reoMeTpUYecKas MPOrpeccuu

Boinycknuk nayuumcs:

1) moHMMAaTh U UCTIOJIB30BATh SA3bIK MOCIEA0BATENLHOCTEHN (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHHS);

2) NpUMEHSTH (POPMYIIbI, CBSI3aHHBIE C ApU(PMETHUECKOIM 1 F€OMETPUUECKOMN MPOTPECCUIIMHU, U ammapar, chopMUpPOBAHHBIN IPU U3YUEHUU JAPYTUX
pas3aenoB Kypca, K pelIeHUIo 3a1a4, B TOM YHCIIe C KOHTEKCTOM U3 PeajbHOU KHU3HU.

BblnyCKHuK noayuum 603MONCHOCHIb HAYUUMbCA:

1) pemaTh KOMOMHUPOBAHHBIE 33/1a4H C IPUMEHEHHEM (OPMYIT N-TO YJeHa U CyMMBI IIEPBBIX N WICHOB apu(PMETHUECKON 1 TeOMETPHIECKOH
MPOrpeccuii, MpUMEHss IPU ITOM anmnapar ypaBHEHHI 1 HEPABEHCTB;

2) noHUMaTh apuPMETHUECKYIO0 U T€OMETPUUYECKYIO MPOTrpeccur Kak (PyHKIIMU HATYypallbHOTO apryMEeHTa; CBSI3bIBAaTh apU(METHUYECKYIO TPOTPECCHUIO C
JIMHEWHBIM POCTOM, T€OMETPUUYECKYIO — € SKCIIOHEHIIMAJIBHBIM POCTOM.

OnucarejbHasag CTATHCTHKA
BblnyCKHllK Haydvumcs:

HCIIOJIB30BATh HpOCTCﬁIlIHC CITIOCOOBI OpCACTaBJICHUA U aHAJIM3a CTATUCTUYCCKUX NAHHBIX.



Bbmycmmk noayuum 603MOMNCHOCHLIb:

nproOpecTy IepBOHAYABHBIN OMBIT OPraHU3aIMK cOOPa JAHHBIX MPH MIPOBEACHUH OIpOca 0OIIECTBEHHOTO MHEHUS, OCYIIECTBIIATh UX aHAJU3,
MIPEJICTABIIATh PE3yJIbTAaThl OIIPOCa B BUE TAOJINLIbI, TUarpaMMBbl.

Cay4aiinble cOOBITHSI H BEPOSTHOCTD

Buvinycknuk nayuumca:

HaXOJUTh OTHOCUTEIBHYIO YACTOTY U BEPOATHOCTH CIIY4alHOTO COOBITHSL.
BoinycKHUK nosiyuum 603MOMCHOCHb:

MIPUOOPECTH OTBIT MPOBEIEHUS CIIy4YallHbIX IKCIIEPUMEHTOB, B TOM YHCJIE C TOMOUIbIO0 KOMIIBIOTEPHOTO MOJIETMPOBAHMSI, UHTEPIPETAIIMU UX
pE3yJIbTaTOB.

KomOunaTopuka

Boinycknuk nayuumcs:

peraTh KOMOMHATOPHBIE 33/1a4M Ha HAXO0XKICHHE Yuciia 00BEKTOB WM KOMOMHAITUH.
BovinyckHuk K noyuum 603M0MCHOCHb HAYYUMbCA:

HEKOTOPBIM CIIEHUAIbHBIM IpuéMaM petieHus] KOMOMHATOPHBIX 3a/1a4

2. Copep:xanue y4eOHOI0 NpeaMera.

Paboyas nporpamma no anredpe s yuaniuxcst 9 kimaccoB paccuutana Ha 102 yaca u3 pacuera 3 yaca B HEJEIIO.
Cooepoicanue yuebHo2o npeomema 6 nOC1e008amMeNbHOCMU U3NONHCEHUS MAMEPUANA:

IoBTOpenue(4 4)
I'JTABA 1. KBaaparuunas pynkousi (20 1)
Oynkius. O6nacTb onpeaenaeHus U o6aacTb 3HaueHui GpyHkuu. CoiicTBa GyHkuuu. KBagpaTHblil TpexuiieH U ero KopHu. Pasnoxxenue
KBaJ[PaTHOTO TPEXWIEHA HA MHOXHUTEIIH.
OyHkius y=ax?, ee rpaduk u coiicta. 'paduxu Gpynkumii y=ax> +n u y=a(x - m)> Iloctpoenue rpadurka kBagpaTH4HON QyHKIHH.
®ynkuua y = xn. Kopens n-oii crenenu.

OcHOBHas 11eJIb — PAacUIMPUTh CBEACHUS O CBOWCTBAX (PYHKUUH, 03HAKOMUTh YUAILIUXCSI CO CBOUCTBAMM U TpapUKOM KBAAPATUYHON (YHKIUH.



B Hauazne TeMbl cCHCTEMaTU3UPYIOTCS CBeACHHS O PYHKIHIX. [IOBTOPSIOTCS OCHOBHBIC OHATHSA: (DYHKIIUS, apTyMEHT, 00JIACTh OTPEICICHUS
¢bynkuuy, rpaduk. J[atroTcs TOHATHS O BO3pacTaHUM U YObIBaHUH (DYHKIIMU, IPOMEXYTKaX 3HAKOTIOCTOSTHCTBA. TeM caMbIM co3zaetcs 06asza Juis
YCBOGHUS CBOMCTB KBaIPATUYHOM M CTETIEHHON (QYHKIIMH, a TaKKe IS TAIbHEHIIero yriayoueHus ¢ yHKIIMOHAIBHBIX MPEICTABICHUN TPH N3YYCHUN
Kypca anreOpbl 1 Hadal aHau3a.

[ToArOTOBUTENBHBIM MIATOM K U3yYEHHUIO CBOMCTB KBAaAPATHUHOW (DYHKIMH SIBIISIETCS TAK)KE PACCMOTPEHHE BOTIPOCA O KBaPAaTHOM TPEXUICHE
U €ro KOpPHSX, BBIJICJIICHUU KBaJpaTa ABYWIECHA U3 KBaIpaTHOIO TPEXUJIEHA, Pa3JI0KEHUN KBaJIPaTHOTIO TPEXUIeHa Ha MHOYKUTEIH.

U3ydenue KBapaTHIHOM (yHKIMH HAYMHAETCS C PACCMOTPEHHUs QDYHKIIMK Y = ax?2, ee CBONHCTB M 0COOEHHOCTEN rpaduKa, a Takke APyrux
YaCTHBIX BHIOB KBaAPATUUIHOM QyHKImH — QyHKImi y = ax? + b, y = a(x — m)?. DTu cBeJeHUs UCTIONB3YFOTCS IPH H3YdEHUH CBOMCTB
KBaJIpaTH4HOM QyHKIMK 00mmero Buaa. BaxkHo, 4ToObI ydamuecs MoHsH, 9to rpaguk GyHkuuu y = ax? + bx + ¢ MoxeT ObITh MONydeH U3 rpaduka
GyHKIHHU Y = ax? ¢ MOMOIIBIO BYX MapalIeNbHBIX HepeHocoB. [IpueMbl moctpoenus rpadguka GyHkuun y = ax? + bx + cc oTpabaThIBarOTCs Ha
KOHKpeTHBIX npumepax. [Ipu 3Tom ocoboe BHUMaHKE cleAyeT YACTUTh GOPMUPOBAHUIO Y YUALIUXCS YMEHUSI YKa3bIBATh KOOPIUHATHI BEPIIMHBI
napaboJibl, €e OCb CHMMETPUH, HAaIIPaBJIEHUE BETBEH mapaboibl.

[Ipu u3ydeHun 3Toil TeMbI JanbHeIIee pa3BUTHE MTOJIy4aeT YMEHUE HAXOAUTD 0 rpa@UKy TPOMEXKYTKH BO3pacTaHUs U yObIBaHUS (QYHKIIHMH, a
TaK)Ke MPOMEXYTKH, B KOTOPBIX (PYHKIIHUS COXpaHSIET 3HAK.

VYdammecs: 3HAaKOMATCS CO CBOWCTBAMH CTETIEHHOW (QYHKIMH Yy = X" IMpHU YeTHOM M HEYETHOM HATYpaJIbHOM Ioka3atene N. BBoauTcs
MOHSTUE KOPHS N-U CTENEHU. Y4Yaliuecs I0JHKHbBI MIOHUMATh CMBICIT 3alIMceld BUa ¥ —27, V81. Omu MOJTY4aroT MPEACTaBICHUE O HAXOKICHUH
3HA4EeHU KOPHS C MOMOILBIO KaIbKYJIATOPA, IPHYEM BbIpa0OTKA COOTBETCTBYIOLIUX YMEHHUH He TpeOyercs.

I'/TABA 2. YpaBHeHHs U HEPABEHCTBA C 0JHOI nmepeMeHHoM (14 4)
[lenmoe ypaBHeHue 1 ero KopHU. JIpoOHBIEC pallMoHAIbHBIC ypaBHEHH. PerieHre HepaBeHCTB BTOPOM CTENEHU ¢ OJTHOM TEPEMEHHOA.

Pemenne HEPaBCHCTB MECTOJJOM MHTCPBAJIOB.

OcHoBHasl 1eNb — CUCTEMaTU3UPOBATh U OOOOUIUTH CBEICHUS O PEILICHUH LIeNbIX U APOOHBIX PALIMOHAIBHBIX YPaBHEHUN C OJHON
epeMeHHoi, chOPMUPOBATh yMEHHUE PEIlaTh HEPABEHCTBA Buaa ax? + bx + ¢> 0 um ax? + bx + ¢< 0, raea # 0.

B sT0i1 TeMe 3aBepiiaeTcs nu3yueHue palloHAIbHBIX YPaBHEHUI ¢ OHOM epeMeHHOM. B CBsI3U ¢ 3TUM MPOBOJIUTCS HEKO TOpoe 0000IIeHEe U
yriayOiieHne CBeJeHU 00 ypaBHEHUAX. BBOASTCS MOHATHS LIETIOTO PAllIOHATIBHOTO YPaBHEHUS U €0 CTENEHH. YYalluecs 3HAKOMATCS C pelIeH ueM
ypaBHEHUH TpeTbel CTENEeHU U YeTBEPTON CTENEHU C TOMOIIBIO Pa3NIO’KEHUs HA MHOKHUTENU U BBEICHUS BCTIOMOTATENIbHOM nepeMeHHoi. MeTton
pelIeHns ypaBHEHUH yTeM BBEJCHHS BCIIOMOTATEIbHBIX IEPEMEHHBIX OYET MIMPOKO UCIOIB30BATHCS B AalbHEHIIIEM MIPH PEIICHUN
TPUTOHOMETPHYECKUX, TOTapU(PMUIECKUX U IPYTUX BUJOB YPAaBHEHUH.

PacmmpsroTcest cBeieHus 0 pelieHrny APOOHBIX pallMOHANBHBIX YpaBHEHUH. Yyaluecs: 3HaKOMSITCS ¢ HEKOTOPHIMH CIIEIIUATBHBIMU MPUEMaMu
pellieHus: TAKUX ypaBHEHUH.

dopMHpOBaHKE YMEHHI PelIaTh HEPABEHCTBA BUAa ax? + bx + ¢> 0 umu ax? + bx + ¢< 0, rae a # 0, OCyIECTBIAETCA ¢ ONOPOii Ha
CBeZIeHUs O Tpaduke KBaJApaTHUHOUN QyHKIIMYU (HarpaBieHHE BETBEH MapadoJibl, ee PacloiokeHne OTHOCUTENbHO ocu OX).

VYyamuecs: 3HaKOMSTCSI ¢ METOJIOM MHTEPBAJIOB, C TOMOIIbIO KOTOPOTO PELIAIOTCS HECIOKHBIE pallUOHATIbHbIE HEPABEHCTBA.



I')IABA 3. YpaBHeHHsl 1 HEpaBeHCTBa ¢ AByMs nepeMeHHbIMU (17 4)

VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U ero rpaduk. ['paduueckuii crmocod pemeHns CUCTeM ypaBHEHUH. Pemenne cucreM ypaBHEHHA
BTOpPOH cTeneHu. Perienne 3ajau ¢ HIOMOIIbIO CHUCTEM YpaBHEHUI BTOpol creneHu. HepaBeHcTBa ¢ 1ByMst nepeMeHHbIMU. CUCTEMBI
HEPABEHCTB C JIBYMs IEPEMEHHBIMU.

OcHoOBHas 11€J1b — BBIPA00TAaTh YMEHHUE PEIIaTh MPOCTEHINNE CUCTEMBI, COJIEpKAIINe YpaBHEHNE BTOPOM CTENIEHU C JBYMsI TIEPEMEHHBIMHU, U
TEKCTOBBIE 33J]Ja4M C TOMOUIBIO COCTABJIEHUS TAKUX CUCTEM.

B nanHo# TeMe 3aBepiaeTcst u3ydeHrue CUCTEM YpaBHEHUH C AByMs nepeMeHHbIMH. OCHOBHOE BHUMAHHE YICISETCS CHCTEMaM, B KOTOPBIX
OJTHO W3 YpaBHEHUH MEPBOH CTETNIEHH, a IPyroe BTOpoil. MI3BeCTHHBIN ydammmcs criocod MoACTaHOBKM HAXOIUT 3/I€Ch JaTbHEHIIee MPUMEHEHUE U
MO3BOJISIET CBOJIUTh PEIICHUE TAKUX CUCTEM K PEIICHUIO KBAIPATHOTO YPAaBHEHUS.

O3HaKOMJICHUE YJAIIUXCS ¢ PUMEpPaMU CUCTEM YpaBHEHUH C IBYMs IEPEMEHHBIMH, B KOTOPBIX 00a YpaBHEHHsI BTOPOM CTENIEHH, JTOHKHO
OCYIIECTBIATHCS C JOCTATOYHOW OCTOPOKHOCTBIO U OTPAHUYUBATHCSA MPOCTEUIIMMHU TPUMEPAMH.

[IpuBneyeHne N3BECTHBIX yUaITUMCs TPadUKOB MO3BOJISET MIPUBECTH TPUMEPHI TpapuecKoro penieHus cucreM ypaBHeHUH. C MOMOIIBIO
rpaduyecKkux MpeacTaBIeHU MOXKHO HarJIATHO MOKa3aTh y4alluMCs, YTO CUCTEMBI IByX YPaBHEHUH C ABYMS IEPEMEHHBIMHU BTOPOH CTENEHU MOT'yT
HMMETbh OJTHO, JIBA, TPH, YETBHIPE PEIICHUS WIA HE UMETh PELICHUM.

Pa3paboTanHblif MaTeMaTHYECKHI arrapar Mo3BOJISIET CYIIECTBEHHO PACIIUPUTD KIJIACC COAEpPKATENbHBIX TEKCTOBBIX 3a/1a4, PEIIaeMbIX C
MOMOIIbIO CUCTEM YPAaBHEHU.

N3yuenue TeMbl 3aBepLIaeTCsl BBEICHUEM MOHITHI HEPABEHCTBA C IByMs IEPEMEHHBIMU M CUCTEMbI HEPABEHCTB C JIBYMSI [IEPEMEHHBIMU.
Ceenenus o rpadukax ypaBHEHUH C IByMsl IEpEMEHHBIMU UCIOJIB3YIOTCS MPU WILTIOCTPAIIMH MHOXKECTB PEIIeHUH HEKOTOPBIX MPOCTEHIIINX
HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CHUCTEM.

I'/TABA 4. Apudmernyeckasi U reomeTpudeckasi nporpeccuu (15 4)
[TocnenoBarensHoCcTU. Onpenenenue apudmernyeckoit nporpeccun. opmyia n-ro wieHa apudmerndeckoit mporpeccuu. opmyna
CYMMBI N IEPBBIX YWICHOB apU(PMETHUECKOI MPOTPECCUU.

Omnpenenenue reomerpuueckoit mporpeccun. Gopmyna n-ro uaeHa reoMeTpuieckoi mporpeccu. GopmMysa CyMMBI n IEPBHIX YWICHOB
reOMETPHUECKON MPOTPECCHH.

OcHoBHas 11e7b — JaTh HOHATHUSA 00 apu(PMeTHUECKO U reOMETPUYECKON MPOrpecCHsiX KaK YUCIOBBIX MOCIEI0BATENFHOCTIX 0c000T0 BUIA.

IIpn u3ydeHnn TeMbl BBOANUTCS OHATHE NIOCIIEN0BATENBHOCTH, PA3bICHAETCS CMBICI TEPMUHA «N-H WIEH MOCIEA0BATEIbHOCTIY,
BbIpabaThIBAECTCS YMEHHE UCIIOIb30BATh HHJEKCHOE 0003HaUeHNE. DTU CBEIEHHS HOCST BCIOMOTaTeIbHBIN XapaKkTep U UCIOJIb3YIOTCS Ul U3yd CHUS
apu(pMeTHYECKONH U Te€OMETPUIECKOMN MPOrPEeCcCHid.

Pabota ¢ hopmynaMu N-ro 4jaeHa U CyMMBbI IEPBBIX N YWIEHOB MPOrPECCH, HOMUMO CBOETO OCHOBHOTO Ha3HAYEHUs, I03BOJISIET HEOJHOKPATHO
BO3BpAIllaThCs K BEIUMCICHUSM, TOXKAECTBEHHBIM ITPE0Opa30BaHUAM, PEIICHUIO YPaBHEHHH, HEPAaBEHCTB, CHCTEM.



PaccmarpuBaroTcst XapakTepuCTHYECKHE CBOMCTBA apU(PMETUIECKON M TEOMETPUIECKOM MPOTPECCHIA, UTO MO3BOJISET PACIIUPUTH KPYyT
IIpeIaraeMbIX 3aad.
I'IABA 5. DyeMeHThI KOMOMHATOPUKH U TeOpUM BeposiTHocTel (13 u)
[Tpumepsr komOuHaTOPHBIX 3a1a4. [lepecranoBku. Pasmemnienus. Coueranus. OTHOCUTENbHAS YaCTOTA CIIYJaHOTO COOBITHS. BeposTHOCT

PaBHOBO3MOKHBIX COOBITHH.

OcHOBHas 11€J1b — O3HAKOMUTH YUaIIUXCS C MOHITUSIMU TIEPECTAHOBKH, pa3MEIICHUs, COUETAHUS U COOTBETCTBYIOIIUMU (HOpMyIamMu IJis
MOJICYETa UX YHCIIA; BBECTH MOHITHS OTHOCUTEIHLHOM YaCTOTHI M BEPOSTHOCTH CITYYaHOTO COOBITHS.

N3yuenune TeMbl HAUMHAETCS C pElIeHUs 3a/1a4, B KOTOPBIX TPEOYeTCs COCTABUTh T€ UM MHBIE KOMOMHAIIMH 3JIEMEHTOB U TIOJICUYUTATh UX
yucio. Pa3psicHseTcs KOMOMHATOPHOE MTPABUIIO YMHOKEHHS, KOTOPOE UCTIOIB3YETCS B ATbHEHIIIEM TIPH BBIBOJIE (hOPMYIT JIJIS TIOACUETa YHCiIa
MEePECTAHOBOK, Pa3MENIEHUN U COUYETAHMI.

[Ipu n3ydeHnn JaHHOTO MaTepraia He0OOX0IUMO 0OpAaTUTh BHUMAHUE YUAIINXCS Ha Pa3Inyue TOHATHI «Pa3MEIICHUE» U «COUETaHUEY,
chopMuUpOBaTh Y HUX YMEHHUE OMPECTATh, O KAKOM BHJIe KOMOWHAIIMIA UJIET PeUb B 3aja4e.

B nanHo#i TeMe yuarnuecs 3HaKOMATCS ¢ Ha4aIbHBIMH CBEJICHHUSIMHU U3 TEOPUH BEPOSTHOCTEH. BBOAATCS MOHITHS «CiydailHOE COOBITHEY,
«OTHOCHUTEbHAS YaCTOTa», «BEPOSTHOCTh CIIYIallHOTO COOBITHSY. PaccMaTpuBarOTCs CTATUCTUYECKUN U KITACCUYECKUM TTOIXOIBI K OTIPEICTICHH FO
BEPOSITHOCTH CIIy4aitHOro coObITHs. BakHO 00paTuTh BHUMaHKE yJallluXcsl Ha TO, YTO KJIACCHYECKOE OIpe/IeIeHHE BEPOSITHOCTH MOKHO IPUMEHSTh
TOJIBKO K TAKMM MOJEJISIM PEaJIbHBIX COOBITUH, B KOTOPBIX BCE UCXObI SBJISIOTCS PABHOBO3MOKHBIMH.

IMoBTOpenue (19 4)
Hean: [ToBTOpenue, 0000IIEHNE U CUCTEMaTH3alls 3HAHUH, YMEHUI U HaBBIKOB 3a Kypc anreOpsl 7-9 Kitaccos.

3. TemaTnueckoe NJIAHUPOBAHHUE.

Ne HaumeHnoBanue pa3jiesioB KoanuyecTBO 4acoB
n/n

1. [ToBTOpEHUNE 4

2. KBanparuunas ¢hyHKims 20

3. YpaBHEHHUS 1 HEPABEHCTBA C OJTHOM EPEMEHHOM 14

4. YpaBHEHHUs 1 HEPABEHCTBA C JIByMs IEPEMEHHBIMU 17

5. ApugmeTrrueckas ¥ reoMeTpudeckas Mporpeccun 15

6. DneMeHThl KOMOMHATOPUKU U TEOPUH BEPOSTHOCTEH 13

7. IloBTOpEHUE 19







