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MNOSACHUTEJIBHAS 3AIINCKA

Anrebpa SBISICTCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O OOIEro 0Opa30BaHHUs: OHa 00ecredHnBaeT
U3yYeHHE [PYTUX AWCUUIUIMH, KaK E€CTECTBEHHO-HAYYHOTO, TaK M TYMaHHUTAPHOTO LHUKJIOB, €€ OCBOCHHUE
HEOOXOIUMO Ul MPOAOJDKEHUSI 00Opa30BaHMS M B MOBCEAHEBHOW XM3HHU. Pa3BuUTHE Yy ydYalIMXcsl Hay4HBIX
MPECTAaBICHUH O TPOUCXOXKIACHHH W CYIIHOCTH anreOpandeckux aOCTpaKmui, CIocode OTpaKeHHs
MaTEeMaTHYeCKOW HAayKOW #ABJIEHHWH W TPOLECCOB B TPUPOAE U OOIIECTBE, pPONH MaTeMaTHIeCKOTO
MOJICJIMPOBAHMS B HAYYHOM MO3HAHUH M B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
YW Ka4eCTB MBINUICHUS, HEOOXOAWUMBIX JUIS aJanTalliii B COBpEeMEHHOM mH(ppoBoM obmiecTBe. M3ydenne
anredpsl oOecredrBaeT pa3BUTHE YMEHHsS HaOII0NaTh, CPaBHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, Tpelyer
KPUTUYHOCTH MBIIIUICHUS, CHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBAaTH CBOU JCHUCTBHS M BBIBOJHI,
¢dbopmynupoBaTh yTBep:kAeHus. OcBoeHHE Kypca aireOpbl oOecreunBacT Pa3BUTHE JOTMYECKOTO MBILIUICHUS
YYaIIUXCs: OHU HCIONB3YIOT NEAYKTUBHBIE M WHAYKTUBHBIE PACCYXACHHs, 0000IIeHNE W KOHKPETH3AIHIO,
abctparupoBanue u anajoruto. OOydeHHe anreOpe MmpearnonaraeT 3HaYUTENbHBIH 00BEM CaMOCTOSITENbHON
JESITENIbHOCTH YYaILIUXCsl, TOITOMY CaMOCTOSITENIbHOE pellIeHHEe 3a4a4 SBISIETCS peann3anuell AeaTeIbHOCTHOTO
MIPUHIINTIA O0YUCHMS.

B cTpykType mporpammer yaeOHOTO Kypca «Anrebpa» Isi OCHOBHOTO OOMIET0 00pa30BaHUs OCHOBHOE
MECTO 3aHUMAIOT COJEPKATENIbHO-METOMMYECKUEe JUHUM: «Yucna W BBIUUCICHHS», «ANTreOpanyuecKue
BEIpOKEHUsI», «YpaBHEHHS W HepaBeHCTBa», «DyHkimm». Kaxkmas w3 oTHX colepKaTenbHO-METOAMYSCKUX
JUHUHA pa3BHBAeTCs Ha MPOTHKEHUH TPEX JIET M3YUEHUsS Kypca, B3aUMOJIEHCTBYS C APYTUMH €ro JTuHusIMH. B
XOZIe M3YYeHHs YUeOHOTO Kypca YYallUMHUCS MPUXOJUTCS JOTHYECKU PACCYkAaTh, HUCHOIb30BATh TEOPETHKO-
MHOXXECTBEHHBIH SI3bIK. B CBsI3M ¢ 3THM B mporpamMMmy y4eOHOTO Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIC
OCHOBBI JIOTHKH, IIPEICTABICHHBIE BO BCEX OCHOBHBIX pa3leliaXx MaTeMaTHYecKoro oOpa3oBaHUS U
CHOCOOCTBYIOIINE OBIIAJICHUIO YUAIIUMUCS OCHOB YHUBEPCAILHOTO MaTeMaTHIECKOTO sA3biKka. CoaepaTensHON
U CTPYKTYPHOI 0COOEHHOCTBIO YyUeOHOTO Kypca «AJredpay SBISIETCS €r0 HHTETPUPOBAHHBIA XapakTep.

Conepxxanue JuHUM «YUucCna U BBIYKCICHUS CIYKHUT OCHOBOM HJil JaJbHEMIEro H3y4YeHUs
MaTeMaTHKH, CIOCOOCTBYET pPa3BUTHIO y YYAIIUXCA JIOTHYECKOTO MBIIUICHUS, (HOPMHPOBAHUIO YMEHHS
MOJIb30BATECS  ANTOPUTMAaMH, a Takke NPHOOPETEHUIO TNPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX IS
MOBCEHEBHOW XHM3HH. Pa3zBUTHE MOHSATHA O YMCIIEC Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs CBS3aHO C
PaIOHATBHBIMI U UPPAIOHATBHBIMHI YUCIIaMH, (OPMHUPOBAHUEM MPEICTABICHUN O HEHCTBUTEILHOM YHCIIE.
3aBepieHre OCBOCHUS YUCIOBOM JJMHUU OTHECEHO K cpeTHEMY 001IeMy 00pa30BaHHIO.

Conepxanue AByX aireOpandyeckux IWMHHNA — «AnreOpandeckue BBIPOKCHHS» U «YPaBHECHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (DOPMHUPOBAHUIO y yYAIIUXCS MATeMaTHYeCKOro amrmapara, HeOOXOJUMOro IS
pelieHnsT 3ajad MaTeMaTHUK{, CMEXHBIX TPEIMETOB M MPaKTHKO-OPHEHTHPOBAHHBIX 3afad. Ha yposHe
OCHOBHOTO O00IIero o0pa3oBaHWsl y4eOHBIM MaTepuall TPYMIIUPYETCS BOKPYT PpallMOHAIBHBIX BBIPAKECHHIA.
AnreOpa JeMOHCTPUpPYET 3HAYEHWE MAaTEMaTHKH KakK s3bIKa IS TOCTPOCHHS MaTeMaTUYeCKHX MOJENeH,
OIHMCaHUs TPOLIECCOB U SABJICHUI pealibHOro MHUpa. B 3amaum oOydeHus anreOpe BXOIAT TakKe JallbHEHIIee
pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHUS, HeOOX0AUMOI0, B YACTHOCTH, JIJIsl OCBOCHHUS Kypca HHPOPMATUKH, U
OBJIaJICHNE HaBBIKAMH JEIYKTUBHBIX paccyxkieHuid. [IpeoOpa3oBaHne CHMBOJIBHBIX (DOpPM CIOCOOCTBYET
Pa3BUTHUIO BOOOpaXxKeHMsI, CHOCOOHOCTEH K MaTEMaTHYeCKOMY TBOPYECTBY.

Conepxanne (yHKIMOHAILHO-TpaQHUUECKON JIMHUM HAIeJICHO Ha TMONy4YCHHE yYallUMHCS 3HAHWH O
(YHKIMSIX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJEIM Ui ONHMCAHWSA W HCCIICIOBaHMs Pa3HOOOpa3HBIX
MPOIIECCOB U SIBIIGHWH B Ipupone M odmiectse. l3yuenne marepuana CriocoOCTBYET Pa3BUTHIO Y YYaIUXCA
YMEHHsI HCIIONB30BAaTh pa3lIMYHBIE BBIPA3UTENFHBIE CPEICTBA s3bIKA MaTEeMaTHKH — CIIOBECHBIE,
CHUMBOJIMYECKUE, TIpadUyuecKue, BHOCHUT BKIaJ B (OPMHPOBAaHHE MPEACTABICHUA O POJIH MaTeMaTHKH B
Pa3BUTHUHN [IUBUIIA3AIUH U KYJIBTYPHI.

CornacHo yyeOHOMY TulaHy B 7-9 Kilaccax m3ydaeTcs y4eOHBIH Kypc «AJredpa», KOTOPBIA BKIOYAET
CIIEAYIONIME OCHOBHBIE pa3lieNbl cojepkaHus: «Umciaa W BBIUUCICHHS», «AJreOpanmdeckue BBIPAKCHUS,
«YPpaBHEHHUS U HEPABEHCTBAY», « DYHKIIUN.

Ha usyuenmne yueOHoro xypca «Anredpa» orBoamrcsi 306 yacoB: B 7 kiacce — 102 yaca (3 yaca B
Hezeno), B 8 kiacce — 102 gaca (3 vaca B Hezento), B 9 kiacce — 102 vaca (3 yaca B HEAEIIO).



COJAEP/)KAHUE YYEBHOI'O IPEIMETA

7 KJIACC

Ymncna v BBIYUCICHAS

JpoOu 0OBIKHOBEHHBIE U JCCATUYHBIE, NIEPEX0/ OT OAHOW (OpPMEBI 3amucu Apodeit k npyroi. [lonstue
palMOHAJIBHOIO 4YHUCIA, 3alUCh, CPaBHEHHUE, YIOPSAAOYMBAHHE pAlMOHAIBHBIX ducel. ApudMeTHdecKue
NEHCTBUSA C pallOHAILHBIME YHCTaMH. Perrenre 3amad u3 peaqbHOM MpakKTHKH Ha 9acTH, Ha npoou. ITpodeccns
«Menemxep».

CreneHp C HaTypaJbHBIM IIOKa3aTeleM: OIpelesieHHe, MpeoOpa3oBaHHE BBIPAKEHWH HA OCHOBE
OIIpEleNICHNs, 3aluch OONbIIMX uHced. lIpoleHThl, 3amuch NPOLEHTOB B BHIE OpoOuM W Ipobu B BuAe
MpOLEHTOB. Tpu OCHOBHBIE 3a/1a4M Ha MPOLEHTHI, PELLICHNE 33/1a4 U3 PEaIbHON MPAaKTHUKH.

IIpumeHeHue NpU3HAKOB AECIMMOCTH, Pa30oKeHNE Ha MHOKUTENIN HATYPaJIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE NIPsIMasi M 0OpaTHast IPOIOPLUOHAIBHOCTH.

Auare0panvecKue BbIpPasKeHHS

IlepemMeHHBIE, YUCIIOBOE 3HAUYEHUE BBIPAKEHUS C MepeMeHHOH. JlomycTuMble 3HaUYEHUS MEPEMEHHBIX.
[IpencraBneHue 3aBUCUMOCTH MEXIY BEIMYMHAMH B BuIe (opMmynbl. BerumciaeHus mo ¢opmynam.
[IpeoOpa3oBanre OyKBEHHBIX BBIPRKEHHUM, TOXKAECCTBEHHO DPAaBHBIC BBIPAKEHUS, IpPaBWiIa NPEoOpa3OBaHU
CYMM U IIPOM3BEJICHHUH, TPABUJIA PACKPBITHSI CKOOOK M MPUBEIEHHS MOJOOHBIX CIaraeMbIX.

CBoiicTBa cTENEHH ¢ HaTypaJbHBIM [TOKa3aTeleM.

OpnnHowneHsl 1 MHOrowIeHsl. CTeneHbs MHOrowieHa. CioxeHne, BBIUNTaHNe, YMHOXKEHHE MHOTOUYJICHOB.
@opMynsl COKpaIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMbI M KBajpaT pasHOCTH. PopMysa pa3HOCTH KBaJpaToB.
Pa3nojxeHne MHOTOUJIEHOB HA MHOXKHTENH.

YpaBHeHHs 1 HepaBeHCTBA

YpaBHeHHE, KOPEHb YpaBHEHUsI, IPAaBUJIa IPEOOPa30BaHuUsl ypaBHEHNUS, PABHOCHIBHOCTD ypaBHEHUI.

JIuneliHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, 4YHMCIIO KOPHEH JMHEWHOIO YpaBHEHUS, DEIICHHE
JIMHEUHBIX ypaBHEHUU. COCTABIEHHE YPABHEHUU O YCIOBUIO 3a7aul. PerieHre TeKCTOBBIX 3a7a4 ¢ MOMOILBIO
YpaBHEHUH.

JluneiiHOe ypaBHEHHE C ABYMsI IIepeMEHHBIMH U ero rpaduk. CucreMa IBYX JTUHEWHBIX YpaBHEHHH C
JBYMSI TIepEMEHHBIMU. PelieHne cucteM ypaBHEHHI CIOCOOOM MOACTaHOBKH. [IpuMepsl pelieHus: TeKCTOBBIX
3a]1a4 ¢ IOMOILBIO CUCTEM YPaBHEHUI.

DyHKUNH

Koopaunara Toukn Ha mnpsmMoil. UwucioBble NpoMexyTkH. PaccTosgHue MexIy JIByMs TOYKaMHU
KOOPAUHATHOUN NpAMOM.

IIpsmoyroneHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opAMHATa TOYKH Ha KOOPIMHATHOMN
wiockoct. [Ipumepsr rpadukoB, 3amgaHHbBIX (opmynamu. UreHue rpaduKoB peanbHBIX 3aBUCHMOCTEH.
[onstne pynkumu. I'paduk ¢pynkumu. Cpoiicta ¢pyHkuuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['padux GpyHkmm
y = |X|. T'paduueckoe peiieHne TMHEHHBIX YPABHEHUI U CUCTEM JIMHEHHBIX YPaBHCHUIA.

8 KVIACC

Yucaa 1 BBIYMCTCHUS

KBagpatablii kopeHb u3 uncna. [lonsartue o6 WppamuoHaNLHOM uuciie. JlecaTHYHblE MPHONIMKEHUS
MppalMoHaibHbIX uHucesl. CBOWCTBA apU(PMETHUYSCKUX KBAJApPATHBIX KOPHEH M WX MNPUMEHECHHE K
MPeoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUH M BRIYHUCICHUSM. J|eHCTBUTENFHBIC YHCIA.

Crenesb ¢ LETbIM MOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAs 3alliCh YUCIA.

AaredpanvecKkue BbIpPasKeHHS

KBanpatssblil TpéxuiieH, pa3nokeHne KBaJpaTHOTO TPEXUIeHa Ha MHOKHUTEIH.

Anrebpandeckass poOb. OCHOBHOE CBOMcTBO anreOpandeckoi npobu. CroxeHue, BBIYUTAHHE,
YMHOXXEHHE, JielieHne anredpandeckux npobeii. ParrionanbHbIe BRIpaXKEHHS U MX IIPeoOpa3zoBaHue.

YpaBHeHNs ¥ HEpaBeHCTBA

KBanpatHoe ypaBHeHue, (opmyna KOpHEH KBajpaTHOrO ypaBHeHHA. Teopema Buera. Pemienue
YpaBHEHUH, CBOISIINXCS K TMHEHHBIM M KBaJIpaTHEIM. [IpocTeiinue npoOHO-pariMoHa bHbIE YPaBHEHUS.

I'paduueckas MHTEpIIpETAIS YPABHEHUH C JABYMSI NIEPEMEHHBIMH W CHUCTEM JIMHEHHBIX ypaBHEHUH C
JIByMsl TepeMeHHbIMU. [IpuMephl pelleHusT CHUCTEM HEIUMHEHHBIX YpaBHEHUH C JABYMsI MEpPEMEHHBIMH.
[Ipodeccus «Ctpoutens.

Perienne TeKCTOBBIX 3a/1a4 aNre0pandecKuM CIoCOOOM.

UucnoBble HEpaBeHCTBA M HUX CBoWcTBa. HepaBeHCTBO ¢ OAHOM nepeMeHHOW. PaBHOCHMIBHOCTH
HepaBeHCTB. JluHellHble HepaBeHCTBA C OJHOM nepeMeHHOM. CucTeMbl JIUHEHHBIX HEPABEHCTB C OAHOMU
[IEPEMEHHOM.

DyHKUNH



[Monstue ¢ynkumu. OONacTb ONpeAeNeHHs W MHOXECTBO 3Ha4deHWi (yHKiuu. CrocoObl 3amaHus
(hyHKIIHH.

I'papux ¢ynkumu. Ytenue cBoicTB ¢yHkumun mno e€ rpagpuky. [Ipumepbl rpaduxoB (yHKIMH,
OTPaXKAIOIIUX PeaIbHBIE MPOLECCHI.

@OyHKINY, ONMMCHIBAIONIME MPAMYI0 W OOpaTHYIO MPONOPHMOHAIBHBIE 3aBUCHMOCTH, UX TpaUKH.
Oynkumn y = X2, Y = X3, Y = VX, y=|X|. Tpaduteckoe pelenie ypaBHEH I i CHCTEM yPaBHEHHIA.

9 KUIIACC

Yucna ¥ BBIYUCICHAS

PanmonaneHple 4yncnia, MppalUdOHANBHBIE YHCHA, KOHEYHbIE W OCCKOHEUHBbIE ACCATHYHBIE IPOOH.
MHOKeCTBO IeHCTBUTENBHBIX YUCEN, ACUCTBUTENbHBIC Yca Kak OECKOHEUHbIEe NecsITHYHbIE ApoOu. B3zanmuo
OJTHO3HAYHOE COOTBETCTBHE MEXy MHO’KECTBOM JIEHCTBUTEIBHBIX YUCEI U KOOPAMHATHOW MPSIMOM.

CpaBHeHHE JeHCTBUTENBHBIX YUCEN, apu(METHIECKUE IEHCTBUS C ACHCTBUTEIBHBIMU YHUCIIAMH.

Pa3mMepsl 00BEKTOB OKpYKAIOLIETO MUPA, JITUTEIHLHOCTh TIPOLIECCOB B OKPYKAIOIIIEM MHPE.

[Ipubnmx€HHOE 3HA4YEHHE BEIMYMHBI, TOYHOCTh mnpuOimxeHus. Oxpyrienue uncen. [lpuxkugka u
OLIEHKA PE3yJIbTATOB BEIYUCIICHUM.

YpaBHeHus U HEpaBeHCTBA

JIunelinoe ypaBHeHue. PenieHue ypaBHeHUM, CBOAAIIMXCS K JINHEWHBIM.

KBagpatHoe ypaBHeHue. PellieHne ypaBHEHUH, CBOASIINXCS K KBaApaTHBIM. bukBaapaTHOEe ypaBHEHHUE.
IIpumeps! pelieHns ypaBHEHUM TPEThEN U YETBEPTOM CTENIEHEN Pa3I0KEHUEM HA MHOKUATEIIH.

Pemenne npoOHO-pallMOHANILHBIX YPaBHEHUN. PellleHre TEeKCTOBBIX 3a/1a4 alreOpandecKuM METOJIOM.

YpaBHeHHE ¢ ABYMS NEpeMEHHBIMH U ero rpaduk. Pemenne cuctem OBYX JTHHEHHBIX YpaBHEHHH C
JBYMSl IEPEMEHHBIMU. PellleHne cUCTeM ABYX YpPaBHEHUH, OJHO M3 KOTOPBIX JHHEHHOE, a OApyroe — BTOPOM
creneHu. ['padudeckas HHTepOpeETaLUs CHCTEMbI YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.

Pemenne TekcToBBIX 3amau anredpandeckum criocodbom. IIpodeccus «Boaurensy.

UucnoBble HEPaBEHCTBA U UX CBOMCTBA.

PemeHne nMHENHHBIX HEPABEHCTB C OJHOM INepeMEHHOW. PellleHHe cucTeM JIMHEWHBIX HEPABEHCTB C
omHOM mepemeHHOH. KsagpaTHble HepaBeHCTBa. ['paduueckas HWHTEpIpeTanuss HEPAaBEHCTB U CHUCTEM
HEPABEHCTB C IBYMS [IEPEMECHHBIMU.

DyHKUNH

KBagpatnunas ¢ynkuusi, e€ rpaduk u cpoiicta. [lapaboia, KOOpAHHATHI BEpLIMHBI Napadoibl, OCh
CUMMETPHUH N1apadoIIbl.

Ipaduku ysximii: y = kx, y = kx + b, y = k/x, y = x3, y = X, y = |[X| u ux cBoiicTBa.

Yucii0BbIe MOCIEI0BATEBHOCTH M IIPOrPecCHu

IToHsTHE YMCIOBOW MOCIENOBATENFHOCTH. 3ajaHue IOCIIEI0BATEIbHOCTH PEKYPPEHTHOH hopMyroi u
¢dbopmyIoii N-ro uieHa.

Apudmernueckass W reomeTpuueckas mnporpeccud. DopMmynsl N-ro wieHa apudMeTHYecKoH
FEOMETPUYECKOH IPOrPECCUI, CYMMBI IIEPBBIX N YWICHOB.

N300paxkeHne WIEHOB apu(pMETHUYECKOW M T'€OMETPUUYECKON MPOrpeccHil TOUKaMH Ha KOOPAMHATHON
MJI0CKOCTH. JINHEHHBIN U 3KCITOHEHIUANBHBIN pocT. ClI0KHbBIE TPOLIEHTHI.



HNJAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHBI

JIn4yHOCTHBIE Pe3yabTAThl OCBOCHHUS IPOrpaMMbl Y4EOHOTO Kypca «Anre0pay XapakTepUu3yHTCs:

1) narpuoTnyeckoe BOCIUTAHME:

MPOSIBJICHNEM WHTepeca K TPOIUIOMY W HACTOSAIIEMY POCCHICKOH MaTeMaTHKH, II€HHOCTHBIM
OTHOIIICHUEM K JIOCTWKCHHSM POCCUHCKUX MATEMAaTUKOB U POCCHUHCKON MaTeMaTHUYECKOW IIKOJBI, K
WCTIONTF30BAHUIO 3TUX JOCTIYKCHUN B IPYTUX HayKaX M MPUKIATHBIX cepax;

2) rpa:kIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMIOJIHCHUIO 00SA3aHHOCTEH TPaKJaHWHA U peal3allii €ro MpaB, MPEJICTABICHUEM O
MaTEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SBICHHI, MPOLEIYpP TPaKIAHCKOrO
oOmiectBa (HampuMep, BBEIOOPHI, OMPOCH), TOTOBHOCTHIO K OOCYXKICHHIO 3TUYECKHX MPOOIeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JTOCTHXCHUIH HayKH, OCO3HAHUEM BaXKHOCTH MOPAIbHO-3TUYCCKHUX MPUHIIUIIOB B
JESATSILHOCTH YYEHOTO;

3) TpyaoBOe BoCcIIUTAHUE:

YCTaHOBKOH Ha aKTHBHOE yYacTHE B PEIICHUH MPAKTHIECKUX 3a/1a4 MaTeMaTHIECKOH HAIPaBICHHOCTH,
OCO3HAHUEM BaXXHOCTU MAaTEMaTHYECKOTO O00pa3oBaHHMs Ha TPOTSHKCHUM BCEH KU3HU JUIS  YCIICIIHOH
npodecCHOHANEHONW  JESATENBHOCTH W Pa3BUTUEM HEOOXOAMMBIX YMEHHI, OCO3HAaHHBIM BBIOODOM H
MMOCTPOCHNEM WHAMBHIyaIbHOW TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TUTAHOB C YIETOM JIMYHBIX HHTEPECOB
1 OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHUYeCKOe BOCIUTAHME:

CIOCOOHOCTHIO K AMOIIMOHATFHOMY U 3CTETHYECKOMY BOCIIPUSATHIO MaTEMAaTHYECKHUX OOBEKTOB, 33/ad,
pElIeHnH, pacCyXIeHUH, YMEHHIO BHIETh MATEMAaTHIECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOTO MO3HAHUSL:

OpHeHTanuel B JEATENFHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BHUTHS YEJIOBEKa, MPUPOJIHI U OOIIECTBA, TOHUMAaHHEM MaTeMaTHIeCKOW HAYKH KaK Ceprl
YeJI0BEeUECKOMN JACATCIBbHOCTH, OTAIlOB eé Ppa3BUTUA U 3HAYUMOCTU JId pa3BUTHUA LTHUBUIIWM3AlUH, OBJIAJCHUEM
SI3BLIKOM  MaTeMaTHMKH W MaTeMaTHYeCKOM KYHbTypOﬁ Kak Cpe€aACTBOM IIO3HAHUA MHpA, OBJIAACHHUEM
MPOCTEHIIINMU HaBBIKAMHU MCCIIEIOBATENHCKON JIEATENbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (OopMUPOBaHHE KYJBTYPHI 3I0POBbS W HSMOIMOHAJILHOIO
osaronosry4ms:

TOTOBHOCTBIO TIPUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEPECaX CBOETO 37I0POBbS, BEICHUS 30POBOTO
oOpa3a ®u3HU (30pOBOE NMUTaHHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUH W OTABIXa, PETyIsipHas (hru3mdecKas
AKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA Pe()ICKCHH, MPU3HAHUEM CBOETO IIPaBa Ha OIIMOKY M TaKOTO Ke
MpaBa JIPyroro 4ejJoBeKa;

7) 3K0JI0TMYECKOe BOCTIMTAHUE:

OpHEHTalMel Ha MPUMEHEHUE MAaTeMaTHYeCKUX 3HAHUM JJIS PelIeHUs 3a7ad B 00JIACTH COXPAaHHOCTH
OKpY>Kalolllel cpejibl, IAHUPOBAHUS MOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IMOCJIEJACTBUM I OKPYXKaOLIEH
Cpelbl, 0OCO3HAHMEM TII00aJHbHOTO XapaKTepa IKOJOTUIECKHUX MPOOJIeM U MyTel UX pEelIeHNS;

8) aganTanus K N3MEHSIOIMMCSI YCJIOBHSIM COMHAILHON W IPUPOIHON cpebl:

TOTOBHOCTBIO K I[eﬁCTBPIHM B YCJIIOBHUAX HeOHpeI{eHéHHOCTI/I, MOBBIICHUIO  YPOBHA cBOeH
KOMIIETEHTHOCTH 4Yepe3 IMPAKTUYECKYIO JEATeIbHOCTh, B TOM UHWCJIE yYMEHHE YYHTHCA y APYTUX JIOACH,
MpHOOpETaTh B COBMECTHOM JIEATENILHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIH U3 OTbBITA IPYTHX;

HEOOXOJUMOCTBI0O B (POPMHUPOBAHHU HOBBIX 3HaHHWI, B TOM 4uclie (HOPMYIHUPOBATH HJCH, MOHSTHS,
TUIOTE36l 00 00BEKTaX U SABJICHUAX, B TOM YHUCJIC paHEC HCHU3BCCTHBIX, OCO3HABATh ILe(i)I/IHI/ITBI CO6CTB€HHBIX
3HAHUH ¥ KOMIIETEHTHOCTEH, TUNTAHUPOBATH CBOE Pa3BHUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPHHUMATL CTPECCOBYIO CHUTYAIHIO KaK BBI3OB,
TpeOYIOMMA KOHTPMEP, KOPPEKTHUPOBATH MPUHUMAEMBIC PEIICHUS W JACHCTBUS, (hOPMYIHUpPOBATh M OIICHUBATH
PUCKH U TOCIEACTBHS, (HOPMUPOBATH OIIBIT.

METAHNPEJIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHbIC yYeOHbIe NeiiCTBHSA
ba3zoBrble Jjornueckne aeicTBUA:
o BBIABIIATE U XapaKTECPU30BaATh CYHICCTBCHHBIC IIPU3HAKN MATCMATHYCCKHUX O6’beKTOB, HOHHTI/Iﬁ,
OTHOIIIEHUN MEXIy MNOHATHAMHU, (OPMYyIMPOBATH OINpPEAETCHHUS TOHSITHH, yCTaHABIMBATH CYIIECTBEHHBIN
MPU3HAK KIACCUPUKAIINU, OCHOBAHUS JUIs 000OIIEHNS U CPABHEHUS, KDUTEPHUHU IIPOBOJIMMOTO aHAIIN3A;



. BOCIIPHHUMATH, (OPMYIUpOBaTh M MpeoOpa3oBBIBATh CYKICHHS: yTBEPAUTEIbHBIE U
OTpHLATEIbHBIC, EAMHIUYHBIC, YACTHBIE U O0IIHUE, YCIOBHBIE;

o BBISIBJIITH MAaTE€MaTH4YeCKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M WU IPOTHBOpeuus B (pakrax,
JAHHBIX, HAOJIOAEHUSAX M YTBEPXKICHUAX, HpeAsaraTb KpPUTCPUM Ui BBIABICHUS 3aKOHOMEPHOCTEH WU
[IPOTUBOPEYHIL;

o JenaTh BBIBOABI C HCIIOJNB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKITIOUCHHH 110 aHAIOTHH;
o pa3bmupaTre JIOKa3aTelnhCTBA MaTeMAaTHYECKUX YTBEPXKIEHUH (IpAMble W OT MPOTHBHOTO),

MIPOBOJIUTH  CaMOCTOSITEIPHO  HECJIOXKHBIE  JOKa3aTeIhCTBA MaTeMaTHYeCKMX  (haKTOB, BBICTPAHWBAThH
apryMEeHTAIINIO, IPUBOIUTH MPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

. BBIOMpaTh CHOCcO0 pelieHus y4eOHOM 3ajaud (CpaBHHMBAaTh HECKOJIBKO BAapPHAHTOB DPEIICHHUS,
BBIOMpaTh HAUOO0JIEE OIXOASIIUN C YIETOM CAMOCTOSITEIHLHO BBIICIICHHBIX KPUTCPHEB).

ba3oBrle ncciaenoBareJabCKue JelCTBUSA.

° WCIION30BaTh BOMPOCH KaK HCCIEOBATENbCKIM HHCTPYMEHT MO3HAHWS, (OPMYIHPOBATH
BONPOCHI, (PUKCHUPYIOIUINE MPOTUBOpPEUHE, MPOOIIEMYy, CaMOCTOSTENFHO YCTaHABIMBAaTh MCKOMOE M JIaHHOE,
(hopMHUPOBaTh TUTIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UITHI0, MHCHUE;

° MTPOBOJIUTH TI0 CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIIOKHBIA SKCIIEPUMEHT, HEOOIBIIOE
WCCIICIOBAHKE 0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTEeMaTHYECKOr0 O0OBEKTa, 3aBUCUMOCTEH OOBEKTOB MEKIY
co0olii;

° CaMOCTOSITEIBHO (POPMYIIMPOBAaTh OOOOIIEHUS W BBIBOJBLI 10 Pe3yJbTaTaM IPOBEIEHHOIO
HaOJIIO/ICHUS, UCCIICIOBAHNUS, OLICHUBATh IOCTOBEPHOCTD MOJIyUYEHHBIX PE3yJIbTATOB, BBIBOJOB U 000OIICHHMIA;
° MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCA, 4 TAKXKE BBIIBUTATh MPEAIOIOKECHHS O €ro

Pa3BUTUHN B HOBBIX YCJIOBHAX.
Pa6ora ¢ undopmanueii:

o BBISIBJISITH HEJOCTATOYHOCTh M HM30BITOYHOCTh HMH(GOPMALUH, NAHHBIX, HEOOXOOUMBIX VIS
peILIeHns 3a1a4Hu;

o BHIOMpAaTh, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATH M  HMHTEPIPETHPOBATH  HHMOPMAIHIO
Pa3NUYHBIX BUIOB U OPM IPEACTaBICHHUS;

o BbIOMpaTh (opMy MpencTaBieHUs HMHGOPMALMM M WIUIOCTPUPOBATh peLIaeMble 3aJauu
cXeMaMH, TuarpaMMaMy, HHOM rpa Kol 1 NX KOMOUHALMSIMH;

o OLIEHMBATh HAAEKHOCTb HHGPOPMALMU MO KPUTECPHSIM, MPEUIOKEHHBIM YYHUTENIEM WIN

c(OPMYJINPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHKaTHUBHBIE YHUBEPCAJIbHBIE yUeOHbIE TeHCTBUS:

o BOCIIpUHUMATH U q)OpMYJ'II/IpOBaTB CYKACHHUA B COOTBETCTBUU C YCIIOBUAMU U LCIIAMUA OGHIGHI/IH,
SICHO, TOUHO, T'PAMOTHO BBIPpAXXAaThb CBOIO TOUKY 3PCHUA B YCTHBIX U NIMCbMCHHBIX TCKCTAaX, 1aBaTh NOACHCHUS 110
X0y pellleHHs 3a]a4i, KOMMEHTHPOBATh MOJYYCHHBIN PE3yIbTAT;

o B Xxolle OOCyXJIeHWs 3a/JaBaThb BOINPOCHI IO CYHIECTBY 0OCYKJTaeMoW TeMbl, MpOOIEeMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBAaTh WACHU, HALCJICHHBIC Ha IMOUCK PCHICHHA, COIOCTABJIATH CBOU CYXIACHUA C
CYXIEHUSIMU JIPYTUX YYaCTHUKOB JIHaiora, OOHapyKWBaTh pasziMyle M CXOJCTBO IMO3MIMH, B KOPPEKTHOM
dbopme hopMyTHPOBATh PA3HOTIIACHS, CBOH BO3PAKEHHS,

o MPEACTaBISITh PE3yJbTaThl PEUICHUS 3a7aud, OSKCICPUMEHTa, WCCIE0BaHUs, MPOCKTa,
CaMOCTOSITEIIBHO BBIOUPATH (POPMAT BBICTYIICHHUS ¢ YYETOM 3a/1a4 MPE3CHTAIMH U OCOOCHHOCTEH ayIUTOPUH;

° MMOHMMAaTh W HCIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOM M HWHIMBUAYalIbHONH pabOTHl MpH
peIICHUN y‘Ie6HBIX MaTEMaTHYCCKHUX 3aJa4,

o MPUHUMATH 11eJIb COBMECTHOH JeSITEIbHOCTH, TNIAHUPOBATh OPTaHU3aIIMI0 COBMECTHOH PaboTHI,
pacnpenensTs BUIbl padoT, JOTOBApUBATHCS, OOCYXIATh IMPOLECC M Pe3ysbTaT paboThl, 0000INaTh MHEHHS
HECKOJIBKUX JIFOJIEH;

. y4acTBOBaTh B TIPYMNIOBBIX Qopmax paboTbl (0OCyxkaeHus, OOMEH MHEHHSIMH, MO3TOBbIC
IOTYPMEBI U leyrple), BBIITOJIHATH CBOIO 4aCTh pa6OTBI U KOOPAWHHPOBATH CBOU ﬂeﬁCTBHH C IPpYyIruMHU 4iCHaMHU
KOMaH/Ipl, OIICHWBATh Ka4deCTBO CBOEr0 BKJIaJa B OOMIMA MPOMYKT MO KPHUTEPHUSM, CHOPMYIHPOBAHHBIM
Y4aCTHUKAMU B3aUMO/ICHCTBHSL.

PeryasiTuBHbBIE YHHBEPCAJbHbIE yYeOHbIE AeHCTBUSA

CamoopraHu3auus:

o CaMOCTOSITEIbHO COCTABIIAThH ILIaH, aJITOPUTM pelIeHHs 3aaadu (WIM ero 4acTh), BHIOMPATh
croco0 pemieHuss ¢ Y4€TOM HMEIONIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATH U
KOPPEKTUPOBATh BApPHUAHTHI PEUICHHIA ¢ Y4ETOM HOBOW MH(MOpMAIUH.



CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTE/JIEKT:

. BIIAZIETh CIOCOOAMHM CaMOIPOBEPKH, CaMOKOHTPOJSI IIpoliecca W pe3yibTaTa perieHus
MaTeMaTHIECKOM 3a/1aum;
. OpeABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IPU PEIICHUM 33aJaud, BHOCHUTH

KOPPEKTHBBl B JEATENBHOCTb Ha OCHOBE HOBBIX OOCTOATENBCTB, HAHAEHHBIX OIIUOOK, BBISBICHHBIX
TPYIHOCTEM;

o OLIEHMBATh COOTBETCTBHE pe3yJbTaTa JMAEATENbHOCTH IIOCTABICHHON LENH U  YCIIOBHSM,
OOBSICHATh IPUYMHBI JOCTIDKEHUS WJIM HEINOCTWKEHUS LeNH, HaxOoAuTh OLMOKY, [AaBaThb OLEHKY
MPHOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIbTATBI

K koH1y 00yuenus B 7 Kj1acce yqauicsi MOJIyYUT CIEAYIOIINE IPEIMETHBIE Pe3yIbTaThl:

Yucia 1 BbIYUCICHUSA

BrImonHsATh, coueTas yCTHbIE U TMCbMEHHBIE TPUEMBI, apu(METHIECKHE NEHCTBUS C PallMOHATBHBIMU
YHUCIAMU.

HaxonuTe 3Ha4YeHWS 4YHCIOBBIX BBIPAKEHUH, NPUMEHSATH pPa3HOOOpa3HbIE CIOCOOB U MPHUEMBI
BBIYUCIICHHS 3HAUEHHUH APOOHBIX BBIPAKEHUH, CONIEPKAINX OOBIKHOBEHHBIE U ACCATUYHBIC APOOH.

[lepexomuTth OT omHOW (HOpMBI 3amuicu Y¥ceNl K Apyroi (mpeoOpa3oBBIBATH ACCATUYHYIO IpOOb B
O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO APOOB).

CpaBHUBATH U YIOPSIOYUBATH PAlUOHATBHBIC YUCTIA.

OKpyrJsTh Yucia.

BbINONHATE NPUKUAKY M OLEHKY PE3yJbTaTa BBIYMCICHHUH, OLEHKY 3HAUY€HHH YHCIIOBBIX BBIPAKCHHH.
BEIMONHATE JEHCTBUS CO CTETIEHSIME C HATYpalbHBIMH MOKa3aTEIsIMH.

[TpuMeHATh TPU3HAKK JETUMOCTH, Pa3I0KEHNE HA MHOXHUTEIN HATypaIbHBIX YHCEIL.

Pemate  mpakTHKO-OPUEHTHPOBAaHHbIE  3aJadd,  CBA3aHHBIE C  OTHOLICHWEM  BEJIHMYHH,
MPONOPLUOHANBHOCTEIO BEJIMUMH, MPOLEHTAMH, MHTEPIPETHPOBATH PE3yJbTaThl PELICHUS 334ad C y4ETOM
OrpaHUYCHHH, CBSI3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Auredpanyeckne BbIpaKeHHsA

Hcnonp30BaTh anreOpandecKyro TEPMHUHOJIOTHIO U CUMBOJIHKY, IPUMEHSTHh €€ B IPOLIECCE OCBOCHUS
y4eOHOTro Marepuania.

Haxonuth 3HaueHUs] OyKBEHHBIX BHIPQKEHHUH NPH 3aIJaHHBIX 3HAUCHHUAX TEPEMEHHBIX.

BoimonHATe npeoOpa3oBaHus LENOro BBHIPAKEHUS] B MHOTOWICH MPHUBEACHUEM MOJ0OHBIX ClIaraeMbIX,
PaCKpBITHEM CKOOOK.

BhIMONHATE yMHOKEHHE OJHOYJICHA HAa MHOTOWIEH W MHOTOWICHa Ha MHOTOYICH, NPHUMEHSThH
(hopMyIbI KBagpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

Ocy1ecTBISATh Pa3ioKEHNEe MHOTOYWICHOB HA MHOKHTEJH C TTOMOIIBIO BBIHECEHHUS 32 CKOOKH OOIIETo
MHOXHTEJS, TPYNIIUPOBKY CIIaraeMbIX, MPUMEHEHHS (POPMYII COKPAIIEHHOTO YMHOKECHHSI.

[TpumensaTs mpeoOpa30BaHUsS MHOTOWIECHOB Ul PEIICHNS PA3JIMYHBIX 337ad U3 MAaTEeMaTHKH, CMEXKHBIX
MPEIMETOB, U3 pealbHON MPAKTHUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATYpaJIbHBIMU MMOKA3aTESIMU I TPeoOpa30BaHUsI BHIPAKEHHIM.

YpaBHeHus1 M HepaBeHCTBA

Pemate nuHelHble ypaBHEHHUsSI C OIHOW NEPEMEHHOM, NMPUMEHSS NMpaBWUia MEpPeXxoAa OT HCXOIHOTO
YpaBHEHHUS K paBHOCHIIEHOMY eMy. [IpoBepsTh, SBISeTCS JIM YUCIIO KOPHEM YPaBHEHUSI.

[MpumensTs rpaduyeckre MeTO bl TIPU PEIICHUHN JIMHEWHBIX YPAaBHEHNH H UX CHCTEM.

[lonOupate mnpuMepsl Map 4YHCEN, SBISIOIIMXCS pEIIEHHEM JIMHEHHOrO YpaBHEHHUS C JIBYMS
MEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpadHK JIHHEHHOTrO ypaBHEHUS C JBYMS IEpEMECHHBIMH,
MOJIB3YACH IPahKOM, IPUBOJUTH IPUMEPHI PELICHUs YpaBHEHUSI.

Pemrate cucteMbl IBYX JTMHEHHBIX YpaBHEHHUH C IByMs IEPEMEHHBIMH, B TOM YHUCIIE IpadUuecKu.

CocTaBisTh M pelaTh JIUHEHHOE YpaBHEHHE MU CUCTEMY JIMHEHHBIX YpaBHEHHH 10 yCIOBHUIO 3a]1a4H,
WHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/Ia4H TIOTYYEHHBIN Pe3ybTaT.

DOyHKIUH

UzobpakaTh Ha KOOPAMHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, Jy4H,
OTpPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YHCIOBBIC TIPOMEXKYTKH Ha alreOpandeckoM si3bIKe.

OTMeyaTh B KOOPOMHATHOH IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH TIpaduKu
nuHeHHBIX QyHKuui. CTpouth rpaduk GyHKuuu Y = [X|.



OnwuceiBaTh € MOMOIIBIO (YHKUMH HM3BECTHBIC 3aBUCHMOCTH MEXKIY BEIMYHMHAMH: CKOPOCTb, BpeMs,
paccrosiHue, 1IeHa, KOJIMYECTBO, CTOMMOCTD, IIPOU3BOAUTEILHOCTD, BpeMsi, 00bEM paOOTHI.

Haxonuts 3HaueHne QyHKIMHU 110 3HAYCHHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii crmocod MpeACTaBIeHUS W aHanu3a WHGOPMAalUHM, U3BIEKATh WU
HUHTEPIPETUPOBATh HHPOPMALMIO U3 IPApHUKOB PEABHBIX IIPOLIECCOB U 3aBUCUMOCTEM.

K koH1y 0Oyuenus B 8 kj1acce yqaruiics OJIy4YuT CIEAYIOIINE IPEIMETHBIE PE3yIbTaThL:

Yucna u BbIYUCICHAS

Hcnonp30BaTh HadalbHBIE TNPEACTABICHHS O MHOXCECTBE JCHCTBUTENBHBIX YHMCENl Ul CPaBHEHUS,
OKPYTJICHHSI ¥ BEIYUCIICHUH, H300paXxaTh JeHCTBUTEIbHBIE YHCIIa TOYKAMH Ha KOOPAMHATHOM MPSIMOH.

[TpumeHATh TOHATHE apu(PMETHYECKOr0 KBaAPaTHOTO KOPHS, HAXOJUTH KBapaTHBIE KOPHH, UCTIONB3YsI
IpU HEOOXOIMMOCTH KaJIBKYISTOP, BBINONHATH NpeoOpa3OBaHMsl BBIPRKEHHH, COIEpXKallNX KBaJpaTHbIC
KOpHHU, UCHOJb3Ys CBOICTBA KOPHEM.

Hcnonb30BaTh 3amucy OONBLIMX M MAJIBIX YHCEI C MOMOIIBIO ACCATHYHBIX APOOEH M cTeneHel uucia
10.

Anredpanyeckne BbIpasKeHUsI

[IpuMeHATh MOHSATHE CTENEHH C LENbIM IIOKAa3aTelIeM, BBINOJIHATH NPeoOpa3oBaHUS BBIPAKEHUH,
COJIEpIKaIlliX CTENEHH C LEJIBIM IT0Ka3aTeNIeM.

BBINONHATE TOXKAECTBEHHBIE TPEOOPA30BaHNUS PAllHOHATIBHBIX BBIPAXKCHUH HAa OCHOBE MPaBHJI IeHCTBUI
HaJl MHOTOYJICHAMH U aliT€0pandecKuMH IPOOSIMH.

PacknanbpiBaTh KBapaTHBIA TPEXUWIEH HA MHOKUTEIIH.

[TpumensaTs npeoOpa3oBaHusl BEIPRKEHUH JUIS PELICHUS] PA3UYHBIX 3a/1a4 U3 MATEMAaTHKH, CMEXKHBIX
MIPEIMETOB, U3 PeaTbHON MPAKTUKH.

YpaBHeHHs U HepaBeHCTBA

Pemats nuHelHbIe, KBaApaTHbIE yPaBHEHHS U PallMOHAIbHBIE YPAaBHEHUS, CBOASIINECS K HUM, CUCTEMBI
JBYX YPaBHEHHH C IByMs IEPEMEHHBIMHU.

[IpoBoaUTE MpOCTEUIINE UCCIIEAOBAHUS YPABHEHUH U CUCTEM YPAaBHEHUI, B TOM YHUCIIE C IPUMEHEHUEM
rpadUUecKuX MpencTaBIeHni (ycTaHaBIUBATh, MMEET JIM YPaBHEHHE WIIM CUCTEMa YPaBHEHHUH pEIIeHHs, eCIIH
HMMEET, TO CKOJIBKO, U IIPoUee).

[lepexomuTh OT croBecHOW (GOPMYTUPOBKH 3amadnl K e€ anreOpanvdeckoidl MOJAETH C MOMOIIBIO
COCTaBJICHMsI YPaBHEHUS WJIM CHUCTEMbl YPaBHEHUH, HHTEPIPETHPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJauu
IIOJTYYEHHBIN PE3yJIbTAT.

IIpuMeHATE CBOMCTBA YHMCIOBBIX HEPABEHCTB UI CPABHEHMS, OLIEHKH, PEIIATh JMHEHHbBIE HEPABEHCTBA
C OJTHOM MEPEMEHHOM M MX CHUCTEMBI, JaBaTh rpa)HuecKyto MIUTIOCTPALIMI0 MHOKECTBA PEIICHUI HEpaBeHCTBA,
CUCTEMBI HEPaBEHCTB.

DOyHKIUH

[loHumaTh M HCHOJIB30BaTh (PYHKIHMOHAJIBHBIE MOHATHS W SI3BIK (TEPMHHBL, CHMBOJIMYECKUE
0003Ha4YEHUS ), ONIPEIeATh 3HAaUeHUE (DYHKIIUH 110 3HAYCHUIO apryMEHTa, ONPe/IeNisTh CBOMCTBA (PYHKIMH O €€
rpaduKy.

Crpouts rpaduku 3eMeHTapHbIX QYHKLIUH BUIA:

y=k/X,y =x2,y =x3,y = |X|, Yy = VX, OIMChIBaTH CBONCTBA YNCIIOBOI (PYHKIMHK 110 €€ TpaduKy.

K xoniy oOyuenus B 9 Kiaacce yqanuics MOTyYHT CISAYIOIINE TPEIMETHBIE PE3yIbTaThI:

Yucaa 1 BBIYMCTCHUS

CpaBHUBAaTh U yNOPSIOYNBATE PalMOHATIBHBIE M HPPALMOHAIBHBIE YNCIIA.

BeimonusaTe apudmMeTHyeckne ASHCTBHS C PallMOHATIBHBIMU YMCIIAMH, COYETasi YCTHhIE U MHChbMEHHBIE
MIPUEMBI, BHITIONHATH BEIYUCICHHS C UPPAIMOHATIBHBIMU YHCTIAMH.

Haxonute 3HaueHUs cTeneHed ¢ LENbIMU MOKa3aTeNsIMU U KOPHEH, BBIYMCIATh 3HAUEHUS UYMCIIOBBIX
BBIPAKECHUM.

OKpyTJIATh JeCTBUTENBHBIE YUCIIA, BRITIOIHATH MPUKHUAKY PE3yIbTaTa BEIYHUCICHUH, OIIEHKY YHCIOBBIX
BBIPAKECHUI.

YpaBHeHNs 1 HEPABEHCTBA

Pemats nuHeliHbIe W KBaJpaTHBIE YPaBHEHUS, ypaBHEHH, CBOIAIINECS K HHUM, IpocTeimue ApoOHO-
paloHaIbHbIE YpaBHEHUS.

Pemats cuctemsl ABYX JMHEMHBIX ypaBHEHHWM ¢ ABYMS NEPEMEHHBIMU M CHCTEMBI JBYX YpaBHEHMH, B
KOTOPBIX OJHO ypaBHEHHE HE SIBISAETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amauM aNreOpandecKM CIIOCOOOM C TOMOIIBIO COCTABIICHUS YPaBHEHHS WITU
CHCTEMBI JIByX YPaBHEHUH ¢ ABYMS IEPEMEHHBIMU.



ITpoBOIUTH MPOCTEHININE HCCIIEAOBAHNS YPABHEHUM U CHCTEM YPABHEHHUH, B TOM YHCJIC ¢ IPUMEHECHHEM
rpadUUecKuX MpeCTaBlIeHnH (yCTaHABIMBATL, UMEET JI YpaBHEHHE WM CHCTEMa YPaBHEHUHN pEIleHUS, eCIH
HUMEET, TO CKOJIbKO, U TpoYee).

Pemrate nuHelHbIC HEpaBEHCTBA, KBAJApaTHbIC HEPABCHCTBA, M300pa)kaTh pEIICHHE HEPABEHCTB HAa
YHCIIOBOW MPSMOU, 3aMUCHIBATH PEIICHHUE C TTOMOIIHIO CUMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIONINE KBAJIPAaTHOE
HEPaBEHCTBO, M300paXkaTh pEIICHHE CHCTEMbl HEPABCHCTB HA YHCIIOBOW MPSAMOM, 3aMUCBIBATH PEICHHE C
MOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA TIPU PEIICHUN PAa3THYHBIX 3a7a4.

DyHKINH

Pacno3HaBaTh (DYHKIMM HW3YyYCHHBIX BHAOB. I[lOKa3pIBaTh CXEMATHYCCKH PACIONOKEHHE Ha
KOOPJIMHATHOM TUIOCKOCTH TpadukoB GyHkimii Buma: y = kX, y =kx + b,y =k/x,y=ax2 + bx + ¢,y =x3,y =
VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHI KOA((HUIMCHTOB, OMICHIBATH CBONCTBA (YYHKIIHIA.

CTpouTh W H300pakaTh CXEMATHYECCKH TpaduKe KBaIPATHUHBIX (YHKIMH, OMHCHIBATH CBOWCTBA
KBaIpaTHYHBIX PYHKINH 10 X TpaduKam.

Pacno3HaBaTh KBaJipaTH4HYyt (QYHKIHIO 1O (GopMylie, MPUBOJUTH TPUMEPHI KBAJAPATHIHBIX (DYHKIIUH
W3 peanbHOM KU3HH, GUBNKH, TCOMETPHH.

YucJjioBbIE MOCTE0BATEIBLHOCTH H MPOrPecCHH

Pacnio3HaBaTh apu(hMETHYECKYIO i TEOMETPHUYECCKYIO MPOTPECCHH MPH PA3HBIX CIIOCO0aX 3aJaHHs.

BBIMONHATE BEIYHMCICHUS C UCTIONb30BaHKEM (OpMyYI N-TO WieHa apru(pMETHUECKON W TEOMETPHUCSCKOM
MpOrpeccuii, CyMMBI TIEPBBIX N YICHOB.

N300paxath 4aeHbI MOCIC0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TTOCKOCTH.

Pemiats 3amaum, CBSI3aHHBIC C YMCIIOBBIMH IMOCJIEIOBATEILHOCTSIMH, B TOM YHUCIC 3aJlaud U3 peabHON
KH3HH (C UCTIOIB30BAHUEM KABKYIATOPA, HH(PPOBBIX TEXHOIOTHIA).



TEMATUYECKOE IINTAHUPOBAHUE

7 KJIACC

KoauuecTBO yacoB

JuiekTpoHHBbIE (1 (pOBLIE)
Ne i/ HaumenoBaHue pa3gesioB M TeM NPOTrPaMMbl KoHTpoibHbIe IpakTnyeckne
Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoTsI
1 Yucna v BeIYKCIeHUA. ParimonanbpHbIe yncia 25 1 bubmuorexa LIOK
- https://m.edso00.ru/7f415b90
Bu6nnoreka [JOK
2 Anred 27 1
1 COPAITICCICHE BRIpRCHIA https://m.eds00.ru/7f415b90
bubmunoreka LIOK
3 y 20 1
PABHEHHA I HEPaBeHCTRA https://m.edso0o.ru/7f415b90
Bu6nnoreka [JOK
4 K ) 24 1
OOPAUMHATEL i rpadiit. BymiLitH https://m.eds00.ru/7f415b90
Bu6nnoreka [JOK
5 II 000 6 1
OBTopetHe H obobIiete https://m.edso0.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0
8 KUIIACC
Kosau4yecTBO 4acon
HaumeHoBaHMe pa3aesioB U TeM JyekTpoHHBIE (LM (pPOBLIE)
Ne i/ KoHTpoIbHbIE IpakTH4ecKue
NMpOrpamMMel Bcero o0pa3oBaTeJIbHbIE PeCypChl
padoTsI padoTsI
butmmoreka [IOK
1 q .K 1
HCJIa U BBIYNCJIICHUA BaJpaTHBIC KOPHHU 5 httpS://m.edSOO.rU/7f417af8
5 Uucna w BeuucieHus. CreneHb ¢ LEIbIM 7 bub6nmoreka IJOK
noKazaTesiemM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BbIpaxkeHus. KsajpaTHbIH 5 1 bubmmotexa [[OK
TpEXWIEH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BBIPAXKCHUS. 15 1 Bubmmoreka [TOK

Anrebpandeckast 1poOb

https://m.edsoo.ru/7f417af8
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5 VpaBHeHHs U HepaBeHCTBa. KBaapaTHble 15 1 Bubmmoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VpaBHeHus U HepaBeHCTBA.  CHCTEMBI 13 bubnmnoreka [JOK
ypaBHEHU I https://m.edsoo.ru/7f417af8
bu6nmoreka IJOK
7 VYpaBHenus u HepaBeHCTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
buomuoreka LIOK
8 DyHicuni. OCHOBHEIC MOHATHA > https://m.edsoo.ru/7f417af8
bubmuorexa LIOK
) .4
° yukui. Hucz0BbIe Gy o https://m.edsoo.ru/7f417af8
Bbu6nunoreka IJOK
10 Hostoperite it 0Gobierie 0 1 https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0
9 KJIACC
Komriecrso acon DJIeKTpOHHBbIe (M (poBHIe)
Ne i/m HaumeHnoBanme pa3aesioB H TeM NPOrpaMMbl Beero KouTtpoJabHbie IpakTHyeckue 06pA30BATENLHBIE PECYPCHL
padoTsI padoThI
1 Uucna u BeruncieHus. JleicTBUTeNbHbIE YnCia 9 bubmorexa HOK
: https://m.eds00.ru/7f419d08
2 VYpaBHEHUS W HEpPaBEHCTBA. YpaBHEHUSA C 14 1 bubnuoreka [IOK
OJTHO# TIepEeMEHHOMN https://m.edso00.ru/7f419d08
3 VYpaBHeHuss ©w  HepaBeHCTBA.  CHCTEMBI 14 1 bubnmuoreka IIOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubmuorexa LIOK
4 YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 https:/m.eds00.ru/7f419d08
Bu6nuoreka [JOK
° Dymkm 16 . https://m.edso00.ru/7f419d08
Bu6nuoreka [JOK
6 HucIioBble NOCIEN0BATEIBHOCTH 15 1 https://m.eds00.ru/7§419d08
7 [ToBTOpeHue, 0000IICHHE, CHUCTEMATHU3ALIUS 18 1 bubmuoreka IIOK
3HaHU https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

e Maremaruka. Anrebpa: 7-if kimacc: 0a30BbIH YpoBeHb: y4eOHHK, 7-ii kimacc/ Makapeiue FO.H.,
Munmiok H.I'., Hemxos K.H. u apyrue; nog pen. TenskoBckoro C.A., AknpoHepHoe o0miecTBo «M31aTeabcTBO
«IIpocemnienne»

e Maremarnka. Anrebpa: 8- kiacc: 0a30BBI ypOBEHb: y4eOHUK, 8-if kiacc/ MaxkaperaeB O.H.,
Mungrok H.I'., Hemxos K.W. u npyrue; mox pen. TemsikoBckoro C.A., AkimonepHoe oomecTBo «l3marenscTBo
«IIpocemnienne»

e Maremaruka. AnreOpa: 9-i kiacc: 0a30BbI ypoBeHb: yueOHUK, 9-i kimacc/ Makapsrues H0.H.,
Munmiok H.I'., Hemxos K.U. u apyrue; noxg pen. TensikoBckoro C.A., Akunonepnoe obmectBo «M3aarensecTBo
«ITpocaereHue»

METOJUYECKUE MATEPUAJIBI 1J151 YUUTEJA
e Maremaruka. Peanmm3arnus tpeboBanmii ®I'OC ocHOBHOTO 00MIero oOpa3oBaHHS : METOAUYECKOE
nmocobne mia yuutens / JI. O. Pocnosa, E. E. AnekceeBa, E. B. bynko ; mox pen. JI. O. Pocnooit. — M.:
OI'BHY «UHuCcTHTYT cTpaTteruu pa3Butus oopasoBanus PAO»
e Pocnora JI. O., AnekceeBa E. E., bynko E. B., Kapamosa . M. Martematuka (yriyOiieHHBIH
ypoBeHb). Peanuzanus tpeboBanuii ®I'OC ocHOBHOro o0IIero o0Opa3oBaHUs: METOJUYECKOE IMOCOOHE IS
yuutens / nox pea. JI. O. Pocnosoit. — M.: ®T'BHY «MucTHTYT cTpareruu pa3sutus oopazoBanus PAO»

MU PPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
e bubmmorexa ITOK https://m.edsoo.ru/7f415b90
e bubmmotexa ITOK https://m.edsoo.ru/7f417af8
e bubmunotexa ITOK https://m.edsoo.ru/7f419d08
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