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Anrebpa sBISeTCS OJHMM W3 OCHOBHBIX KypcoB 0a30oBoro oOpa3oBaHus: OHa OOeCeyHBaeT
U3Yy4YEeHHUE JPYTUX JUCLUIUIMH, KaK €CTeCTBEHHO-HAyYHOT0, TaK U TYMaHUTApHOTO IUKJIOB, €€ OCBOCHHE
HEOO0X0IMMO JJIsl MPOJOJDKEHHsT 00pa3oBaHUS W B IMOBCETHEBHOH >XKU3HU. Pa3Burne y oOydarommxcs
HAyYHBIX TPEACTABICHUN O MPOUCXOXKICHUM M CYIIHOCTH anredpandeckux abcTpakiui, crnocobe
OTpaKEHHMs] MaTeMaTHYeCKOM Hay4YHOH HaNpaBICHHOCTH M TPOLIECCOB B MPHPOJE U OOIIECTBE,
Ipornara’jupyeT MaTeMaTH4eckoe UCCIIeJOBAaHNE B HAyYHOM IMO3HAHUU U B JaJIbHEUIIEM CIIOCOOCTBYET
(opMHpPOBAHNIO HAYYHOTO MHPOBO33PEHUS M KayecTBa MBILIUICHUS, HEOOXOAMMBIX JJIsi TIOJ/ICpPKAHUS B
coBpeMeHHOM Iu(dpoBomM obmecTBe. U3yuenue anreOpbl TpeOyeT pa3BUTHS HABBIKOB HAOJIIOICHHMS,
CpaBHEHMs, OOHApy)XEHUS 3aKOHOMEpPHOCTH, TpeOyeT KPUTHYECKOH MBICIH, CIOCOOHOCTEH
apryMEHTUPOBAaHHO OOOCHOBBIBAaTh JACWCTBUSI U BBIBOABI, (opMynupoBath ycioBus. OcBoeHHE Kypca
anreOpbl  o0ecreynBaeT pPa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYalOUIMXCS: OHHU  HCIOJIB3YIOT
JNeNyKTUBHOE M MHIYKTUBHOE paccyXkaeHue, o0oOIIeHre W KOHKpeTH3aluio, adcTparupoBaHue U
aHanoruto. Aiareopa oOyueHHs] TpEArnonaraeT 00beM CaMOCTOATENBHOM AEATENbHOCTH O00YYaroluxcs,
MO3TOMY CaMOCTOATEIbHBIM PpEHICHHEM 33Jaud SIBJISAETCA peanus3alus AesITeNbHOCTHOIO IMpHHIMIA
00ydeHusl.

B pamkax mporpammbl KypcoBOro Kypca «Anredpa» st OCHOBHOTO 001Iero oOpa3oBaHHsI MECTO
3aHHMAIOT COJIEp)KATeNbHO-METOANYEeCKHe JHHUU: «Yucna ¥ BBIYMCICHUSA», «AJNreOpandeckue
BBIpAXCHUS», «YpaBHEHUSI U CpaBHEHUs», « DyHkuuny». Kaxnas u3 aTUX coaepKareaIbHO-METOINYECKUX
JUHUAK pa3zpabaThiBanach Ha MPOTSHKEHUM TPeX JIET M3Y4YeHHs Kypca, B3aMMOJEHCTBYS C APYTUMH €ro
auHuSAMH. B Xoge wu3yueHuss ydyeOHOro kKypca oOOydaromIMMCS MPUXOAMUTCA BBIMOJIHATH JIOTUYECKHE
paccyXKIeHHsI, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBSI3U ¢ 3TUM B mporpaMmy y4eOHOTO
Kypca «Anredpay» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTUKH, MTPEICTABICHHBIC BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYeCKOro 0O0pa30BaHUs, U COJEHCTBHE OBJIAJCHUIO OOy4YEHHUEM MpPEICTaBIsIeT COOONH OCHOBY
YHUBEPCAJIBLHOTO MaTeMaThueckoro s3bika. ComepikaTelbHOW M CTPYKTypHOUM (opMoi Kypca Kypca
«Anrebpay» sABISIETCS €ro KOMIUIEKCHBIN XapakTep.

Copnepxanne TUHUM «YuUClia U BBIYMCICHUS» CIYXKUT JUIS JAIbHEWUIIEro M3yuyeHUs MaTeMaTUKH,
CONCHCTBUSL PAa3BUTHIO Yy OOYyYarOMIMXCS JIOTHYECKOTO MBIIIICHHUS, (OPMUPOBAHHMIO HABBIKOB
UCIIONIb30BAaHUSl QJITOPUTMOB, a TaK)Ke€ OCBOEHHUIO IPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX IUIs
MOBCEAHEBHOM U3HU. Pa3BuTHE MOHATHH O KOJIMYECTBE Ha YpoBHE 0a30BOro oOmiero oOpa3oBaHUS
CBA3aHO C pALMOHAIBHBIMH U UpPPAlUOHAIBHBIMU YHCIAMH, CIOCOOAMHU, TPEACTABIECHHBIMH O
JIeMCTBUTENILHOM KOJMUYECTBE. 3aBEPIICHHE OCBOCHUS YHMCIIOBOM JIMHUM OTHECEHO K CpeaHeMy oOuiemy
00pa3zoBaHMIO.

Conepxanue JBYyX ainreOpanyuecKux JUHHNA — «AiredpanyuecKkue BBIpOKEHHUS» U «YpaBHEHUS U
BBIPDOKCHHS»  CIOCOOCTBYIOT  (POPMHUPOBAHHIO y OOyYaOMIMXCS MaTEMaTHYECKOro  ammapara,
HEOOXOIMMOTO JUIsl PELICHHs 3a/Jad MaTeMaTHKH, COOTBETCTBYIOUIMX IPEIMETOB U IPaKTHKO-
OPHUEHTHPOBAaHHBIX 3a/1a4. Ha ypoBHE 6a30BOr0 00111€T0 00pa3oBaHus YUEOHBI MaTepHall TPYNIHPYETCS
BOKPYT pAaIlMOHATBHBIX BBIPAKCHHA. ANredpa Y4YUTHIBACT 3HAUEHHWE MAaTEMATHKU KaK sI3bIKa JUIS
MOCTPOEHUS MaTeMaTHYECKUX MOJENE, ONMUCAHUs MPOLECCOB M TOCIEACTBUN peanbHOro mupa. B
3agaun  Oo0y4yeHHs anreOpe BXOAMUT TAaKKe JalbHEHIIee Ppa3BUTHE AJITOPUTMHUYECKOTO MBIIIICHHS,
HEOOXOJUMOr0, B YAaCTHOCTH, JJIsi OCBOEHHUS KypCcOBOM HH(POpPMATHKH, M BIAJCHUS HaBBIKAMU
JNENyKTUBHBIX  paccyxaeHuil. [I[peoOpazoBanne cuMBOIWYECKUX (OpPM  CIIOCOOCTBYET pPa3BUTHUIO
BOOOpaXeHUsI, CTOCOOHOCTEH K MaTeMaTU4eCKOMY TBOPUECTBY.

Conepxanue (pyHKIIMOHAIBHO-TPaUIECKON JIMHIUM OPUEHTHPOBAHO HA IMOJy4YeHHE O0ydYaloIUMU
3HaHUU O (QYHKUUSAX, TAKMX KaK Ba)KHEHIIas MaTeMaTudeckas MOJEejb, JJIs OMHCAHMS U MCCIIEIOBAHUS
3 PEKTUBHBIX TMPOLIECCOB M TOCIEACTBHI B mpupoje u oOmiectse. [lonroroBka marepuagoB ais
pa3BUTHUS OOYyYarOIIMXCS METOAOB HCIOJIb30BAHUS PAa3IMYHBIX BBIPA3UTEIbHBIX CPEICTB SI3bIKA
MaTEeMaTHKH — CIIOBECHBIX, CHMBOJINYECKUX, IPa(h)UIECKUX — BHOCUT BKJIA]] B MEXaHU3MBI TIPE/ICTaBICHUIN
MaTeMaTUKHU B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPHI.

CornacHo ydeOHOMY IulaHy B 7-9 Kiaccax u3ydaeTcs y4deOHBIH Kypc «Anredpa», KOTOPBIHA
BKJIIOYAaeT B ceOsl CcleAylollue OCHOBHBIE paslienbl cojepkaHus: «Yuciaa U BBIYHCICHUSY,
«AnredpanydecKue BBIPAKEHHS, « Y paBHEHHS U I0KA3aTENbCTBA», « DYHKIIUNY.

Ha u3ydenne yueOHoro Kypca «Anredpa» orBoautcs 306 gacoB: B 7 kimacce — 102 gaca (3 gaca B
Hezeno), B 8 kimacce — 102 gaca (3 yaca B Henenio), B 9 kimacce — 102 gaca (3 vaca B Hefiento) .



COJAEPKXAHUE OBYYEHUSA
7 KJIACC

Yuciia 1 BBIYMCICHUSA

JpoOu OOBIKHOBEHHbIE M JCCATUYHBIC, MEPeXoa OT OAHOM (OpMBI 3amuChIBaeT Ipoder K
npyroi. [londatue pa3syMHOTro umWcia, 3alMCH, CpPaBHEHHUS, YMOPSIJOYMBAHMS  pPAllMOHATIBHBIX
yrcen. ApudmMernueckue AeHCTBUS C pallMOHAIBHBIMU YHCIaMU. Perenue 3a1a4 npuMEeHEHUs IPaKTUKU
Ha YacTH, Ha IPOOH.

CreneHb ¢ HMCXOJHBIMH IPH3HAKAMM: OIPEJEICHUE, MpeoOpa3oBaHME BBIPAKECHHH HA OCHOBE
orpezeNieHus, 3aMuch Yyucen 00abImMX pazMepoB. [IponeHTsl, 3anuch MPOLEHTOB B BUIEO ApoOu U Apodu
B BUJI€0 NMPOLIEHTOB. TpH OCHOBHBIE 33/1a4H I10 MPOLEHTAM, pEIIEHHUE 3a/1a4 M0 MPAKTUYECKON MPaKTHKE.

[TpyuMeHeHre TpU3HAKOB IEIMMOCTH, IPUMEHEHNE MHOKHUTENEH HAaTypalbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsSMasi U 0OpaTHasi MpOIOPLUOHATBHOCTb.

Anredpanyeckne BbIPaKeHUS

[lepemenHble, 4YMCIOBOE  3HAUEHHE  BBIPAKACTCA  MEPEeMEHHO. JIOMyCTUMBIE — 3HAYCHUS
ucnonp3oBanus. [lpencraBnenre  3aBUCHUMOCTH — MEXAY  KPYNHBIMH ~ KOMIIAaHHUSIMA B BUJE
dopmynbl. Beruncnenuss no ¢opmynam. IlpeoOpa3oBanue OyKBEHHBIX BBIPaKEHUH, POKIECTBEHCKUE
SKBUBAJICHTE BBIPAXEHUI, MpaBuUja KOHBEPTALUU CyMMbl U BBIIUIATHI, MPaBUIA PACKPBITHS CKOOOK U
NPUBEJICHNUS KAaKUX-TTHOO0 CIaraeMpIX.

CBolicTBa UMEIOT YHUKAJIbHBIE TPEUMYIIIECTBA.

OpHounensl W MHOrowieHsl. CteneHb  MHorowieHa. CloXeHue, BBIYMTAHHE, YMHOXXCHHE
MHOTO4YJIeHOB. POPMYJIbI COKPAIIEHHOTO YMHOXXEHHUS: KBaJpaT CyMMbI M KBajpar pasHoctu. Dopmyna
pa3HOCTH KBaApaToB. Pa3nojkeHre MHOTOWIEHOB Ha MHOKUTEIH.

YpaBHeHust

VYpaBHeHUEe, KOPEHb YpaBHEHUS, IPaBHiIa PEOOpa30BaHMsl ypaBHEHH, paBHOCUIBHOCTD (DOPMYJIBL.

JIuHeitHoe ypaBHEHHE C OJTHOM MEPEMEHHOM, YMCIOM KOPHEH JIMHEWHOrO ypaBHEHUS, PEIICHUEM
JUHEWHBIX ypaBHeHUH. CoCTaBlieHHE Marepuana IO YCIOBHIO 3aja4d. PemieHue TEKCTOBBIX 3amay ¢
MOMOIIbIO METOJIA.

JluneliHOe ypaBHEHHE C JByMs NEpeMEHHbIMH U ero rpaduxoMm. Cucrema IBYXJIMHEHHBIX
pe3yNbTaToOB C JIByMsl NepeMEHHBIMU. PerieHne cuctemMbl THIOBBIX METOIOB IOJICTaHOBKH. [Ipumepbl
pelIeHus TEKCTOBBIX 33J1ay C MOMOIIBIO CHCTEMbI MOJIETTMPOBAHUSI.

DOyHKIUHA

Koopaunatel Touek mpsimMo. UncnoBble TPOMEXYTKH. PaccTosiHme Mexay JBYMs TOYKaMU
KOOPJMHAT MPSAMO.

[IpsimoyronpHass cuctema koopauHat, ocu Oxu Oy . Alciucca W OpAMHATA TOYEK Ha
KOOpJMHATHOW TIocKOCTH. [IpuMepsl rpadukoB, 3amgaHHBIX (opmyi. UteHue rpadukoB Tpedyer
3apucumoctu. [lonsitue ¢ynkuuu. I'padpuk  ¢ynkuuu. CroiictBa (yHkuuu. Jluneiinas QyHkus, ee
rpaduk. ['paduk Gynkmum y = |x|. ['padudeckoe pemenrne TMHEHHBIX U CHCTEMHBIX JIMHEWHBIX JIaHHBIX.

8 KIIACC

Yucsa v BbIYUCTCHUSA

KBaaparueiii kopeHb u3 uucia. [Ipemioxkenue 00 wupparmoHaIbHOM TMojcydere. JlecaTuaHbie
npuOIKEHUsT MppalMoOHANBHBIX gucell. CBOMCTBA apr(METHUECKUX KBAJAPATHBIX KOpHEH U UX
MPUMEHEHHUE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUM U BHIYUCIICHUH. J[elicTBUTEbHBIC YHCIIA.

CrerneHs ¢ 1ebIM IPU3HAKOM U €€ cBolicTBaMu. CTaHapTHAsI 3alMCh YUCIIA.

Anredpanyeckne BbIPaKeHUS

KBaznpaTHslii TpEXuiieH, pa3aoKeHUE KBaJPATHOTO TPEXUIEHA HA MHOXKHUTEIIN.

Anrebpanueckasi 1poOb. OCHOBHOE CBOWCTBO anredOpamueckoil npodu. CioxeHue, BBIYMTAHUE,
YMHOKEHUE, JIelIeHne anredpandeckux apooeii. ParnonanbHble BoIpaKeHUs M UX IPeoOpa3oBaHue.

YpaBHeHus

KBagpatHoe  ypaBHeHwe, dbopMylia  KOpHEBOTO  KBaJpaTHOro  ypaBHeHus. Teopema
Buera. Onpenenenue onpeaeneHus, CBOIAMICTOCS K JMHEWHBIM W KBaapaTHbIM. [IpocTeifmue apobHO-
palrOHAaIbHbIE YPAaBHEHHS.



I'paduueckas wHTEpIpETAllUs CUTHANA C IBYMS MEPEMEHHBIMU M CUCTEMHBIX JTHHEHHBIX CUTHAJIOB
¢ IByMs niepeMeHHbIMU. [Ipumeps! perniennii cucteM HeTMHEHHBIX METOIOB C ABYMS [IE€PEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/a4 aJIreOpanyeckiuM CrocoOoM.

Paznuunbie 1uBera W ux cBoiicTBa. HepaBeHCTBO ¢ OJIHOW mnepeMeHHOW. PaBHOCHIIBHOCTD
uBeta. JInHelHble BETHI ¢ OAHOU NepeMeHHON. CHCTEeMBI JIMHEHHBIX COEeIMHEHHH C OJJHOM MEePEMEHHOM.

DOyHKIUHA

[onsarue ¢ynxun. O6macTe onpeneneHuss 1 MHOXECTBO Pe3yJbTaToB (yHKIMHA. Bo3moxHOCTH
3a1aHusl PyHKITUH.

I'paduk ¢ynkuuu. Urenue cBoiictBa ¢yHkuumu mo ee rpaduky. [lpumepsr (yHkimii rpadukos,
OTpaXaIOIIUX peanbHbIE MPOIECCHI.

OYHKIMKM,  OMNHCHIBAIOIIUE  MPsSMbIE W MPOMOPLUUOHANBHBIE  3aBUCHMOCTH  OT  HX
rpauxoB. DyHKIHK y 3Hak pasno Hkc 2, y suak pasno Hkc 3,y 3uak pasuo VX, y=|x| . [paduueckoe
pelIeHne, aHATMTHYeCKasl ¥ CUCTEMHasi HHPOpMaIusl.

9 KUIACC

Yucia 1 BIYMCICHUSA

PanmonanbHble 4YHMcna, WPpPAlMOHAIBHBIE YHCIAa, KOHEYHble U OECKOHEUYHBIE JECATHYHBIC
npodu. Jlanee cinenyroT uucia, JEMCTBUTENBHBIE YNCIA KaK OECKOHEUHbIE AecATUYHbIe ApoOu. Bzaumuo
OJIHO3HA4YHOE COOTBETCTBUE MEXKAY OTACIbHBIMU BEIECTBAMU U KOOPAUHATHOU IPSIMOMU.

CpaBHeHUE pealIbHBIX YuCell, apu(pMeTHIeCKUe AEUCTBUS C PeaTbHBIMU YHCIaMH.

Pa3zmepsl 00bEKTOB OKPYKAIOIIET0 MUPA, JJTUTEIBHOCTD MPOLIECCOB B OKPYIKAIOIIEM MHpE.

[TpubnmxEHHOE 3HAUEHHE U3MEPEHMs, TOUHOCTh nmpubmmxeHus. Okpyriaenue yucen. [lpukuaka n
OLIEHKA PEe3yJIbTAaTOB MIM(POBAHUSI.

YpaBHeHust

JIuneitHoe ypaBHeHue. OnpeneneHue onpeieieHtsl, CBOASIIErocs K IMHENHBIM.

KBanpatHoe ypaBHenue. OnpenencHue onpenesIeHns, CBOJAIIErocs K KBaapaTHeIM. bukBanpaTHoe
ypaBHeHue. [Ipumepsl pelleHnii HadaabHOTO HANPSDKEHUS M 4YETBEPTOM CTENEHU PaCHpecIICHUs
MHOKUTEJIEH.

Pemenune npoOGHO-paIOHATBHBIX METOIOB. PerieHne TeKCTOBBIX 3aj1a4 anredpandeckuM METOI0M.

VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMU U ero rpaduk. Pemenue cucreM IBYXJIMHEWHBIX METOJIOB C
JIBYMsI ITepeMEeHHbIMU. CUCTEMBI PEILIEHUs IBYX METOJOB, OJJHA U3 KOTOPBIX JMHEWHAsd, Ipyras — BTOpOil
cTerneHU. BusyanpHas MHTEpIpeTanus CUCTEMBI C IBYMS IICPEMEHHBIMH.

Perienne TeKCTOBBIX 3aa4 aJireOpanyeckiuM CrocoOoM.

PasnnuHble 1iBeTa U X CBOMCTBA.

Peuienne TMHEWHBIX YCIOBUN C OJHOW IEPEMEHHOU. PellleHne CUCTEMHBIX JIMHEHHBIX PELICHUHN C
onHOU mepeMmeHHou. KBaaparHeie nBeThl. ['paduueckas WHTEpIHIpeTaIius CHMBOJIOB M CHCTEM C JBYMS
[IEPEMEHHBIMHU.

DOyHKIUHA

KBanparuunas ¢yHkuus, ee rpa¢uk u cpoictpa. [lapabona, koopauHaThl BepIInH Mapadoiibl, 0ch
CUMMETPHUH TTapadOoJIbI.

I'paduxu Gpynxumii: y =kx, y =kx +b, y =k/x, y =x3, y = Vx, y = [x| 1 nx cBoiicTsa.

Caenyomue 1moc/jie0BaTeJIbHOCTH U Nporpecca

[TonaTne 4rcaoBOI MOCIE0BATENLHOCTH. 3a/laHUe TIOCIIEJ0BATEIILHOCTH PEKYPPEHTHON (HOPMYJIbI
1 (OPMYJIBI 71 -TO YJICHA.

Apudmerndeckass U reomeTpuyeckas mnporpeccu. @opMyIibl 7 -T0 WieHa apupMETHYECKOW u
TEOMETPUYECKON MPOTPECCUH, KOTMYECTBO MEPBBIX /1 YEIIOBEK.

N3o0paxkeHne 4iIeHOB apu(METHYECKOW W TEOMETPHUYECKOW TMpOrpeccuid TOYKaMu Ha
KOOpPJMHATHOM IIOCKOCTH. JINHEHHBIN U SKCIIOHEHIIMATIBHBIA pocT. CI10KHBIE IPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS
JIMYHOCTHBIE PE3YJIBTATBHI



JInyHOCTHBIE Pe3yJIbTAThl OCBOCHHSI IPOTPAMMBbI YU4EeOHOTO Kypca «Anredpay XxapakTepu3yTCs:

1) naTpuoTn4yeckoe BOCIIUTAHUE:

C YYETOM MHTEpeca K NPOLUIOMY U COBPEMEHHOM POCCUUCKON MAaTEMAaTHUKE, LEHHOCTHBIM
OTHOILLIEHUEM K JIOCTHKEHHUSAM DPOCCHUMCKHUX MATEMAaTHUKOB M POCCHHMCKOM MAaTeMAaTHMYE€CKOW IIKOJbI, K
HCIIOJIb30BAHUIO 3TUX JOCTUKEHUM B IPYTUX HAyKaxX U MPUKIIATHBIX MOHATUSIX;

2) rpamaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTb K OCYIIECTBJICHHUIO MOTEHIMANa IpaXIaHHA U peaju3ally €ro Mpas, MPeACTaBICHUE
MaTeMaTUYECKUX OCHOB Pa3BUTHUS PA3UYHBIX CTPYKTYp, B3IJISIOB, COIMANBHBIX MPOIECCOB OOIIECTBA
(Harmpumep, BEIOOPEI, OMIPOCHI), TOTOBHOCTh K OOCYXACHHUIO 3TUX MPOOIIEM, MPAKTUYECKUM TPUMEHEHUEM
JOCTHKEHUI HayKH, OCO3HAaHHEM Ba)KHOCTH MOPAIbHO-DTHUYECKHUX MNpPeoOpa3oBaHUN B JEATEIBHOCTH
y4€HOTO0;

3) Tpy10BO€E BOCIIUTAHUE:

YCTaHOBKA HAa aKTHBHOE YdYacTHe B OOCCIICUCHUW TMPAKTUYSCKUX 3a7ad MaTeMaTUYeCKOM
HAIpPaBJIEHHOCTH, OCO3HAHNUEM BaKHOCTH MAaTEeMAaTUYECKOTr0 00pa30BaHUs HA BCIO JKU3HB ISl YCIEITHOM
npo(hecCHOHANTLHOM JIEATEIPHOCTH ¥ Pa3BUTHS HEOOXOIMMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HWHANBUAYAIbHON TpPAaeKTOPUM OOpa30BaHUS U >KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHOTO MHEHUS,

4) 3cTeTHYECKOE BOCMIUTAHHE:

MOHMMAaHHUE 3MOIMOHATFHOMY U 3CTETHYECKOMY BOCHPUATHUIO MAaTEeMAaTUYECKUX OOBEKTOB, 3ajad,
pelIeHUM, pacCyKaeHUH, YMEHHUIO BUIETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHHUA:

OpUEHTAIUS B JEATEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MpPEICTaBICHHI 00 OCHOBHBIX
MPUHIIAIIAX PA3BUTHUS YEIIOBEKA, MPUPOIBI M OOIIECTBA, IOHUMAHUE MaTEMAaTHIECKONW HAYKH KakK cepsl
JEeSTENIbHOCTH, ATAlbl €€ Pa3BUTHS U MHHOBALIMOHHOCTHU JIJISl PAa3BUTHUS IUBUIM3AIUH, BIaJCHUE SI3bIKOM
MaTEeMaTUKd M MaTeMaTUYeCKOW KyJIbTYpOH Kak CPeICTBO MO3HAHUS MHUpPA, BIAJECHUE MPOCTEHIITUMU
HaBbIKaMU HCCIIe0BaTENeH e TEIbHOCTb;

6) rocynapcrtBeHHOe BOCNHUTaHUHE, 3a00Ta O KYJbType, 3I0pPOBbe H 3SMOIHOHAIBHOM
COCTOSIHUH:

TOTOBJIIO MPUMEHATh MaTeMaTUUYECKUE 3HAHUS B PAa3BUTUU CBOETO 3/I0POBbsI, BEJEHUU 370POBOTO
obpasza >ku3HU (3I0pPOBOE THTaHWE, COATAHCHUPOBAHHBIA PEXUM 3aHATHH W OT/ABIXA, peEryJspHas
JUHAMHUKA aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HABBIKOB PEeIICKCHH, PEBOTIOMOHHOCTH CBOUX IMpPaB Ha
OLIMOKY M TaKUX K€ MPaB IPYroro 4eloBeKa;

7) 3K0JIOTHYECKOe BOCTIUTAHHE:

OpUEHTAallsl Ha MPUMEHEHME MaTeMaTHMYeCKMX 3HaHUM JJs peuieHus 3ajad B olnactu
0€30MacHOCTH OKPY’KaIOIIEH Cpe/bl, MIIAHHPOBAHUE TMOCTYNKOB M OIEHKA WX BO3MOXKHBIX MOCIEICTBHIA
JUISL OKPYXAaroIlei Ccpelpl, OCO3HAHUE IJI0OATBFHOrO XapakTepa AKOJIOIMYECKHUX MpoOieM U MyTed ux
pelieHus;

8) apanTanus K U3MEHSIOIUMCS YCJIOBUSAM COIUAJIbHON U IPUPOAHO Cpebl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSIX HEONPEAEICHHOCTH, MOBBIIICHUE YPOBHS KOMIIETEHTHOCTH
CBOEH uepe3 MPaKTUUECKYIO JIeATENbHOCTh, B TOM YHCJIE YMEHUE YUYUTHCS y IPYTUX JII0Jel, MpuodpeTarhb
B COBMECTHOM JIESATEILHOCTH HOBBIC 3HAHMS], HABBIKM U HABBIKU Ha OCHOBE OIIbITA APYTHX;

HeoOxoaumMocTh B TOSBIEHUM HOBBIX 3HAHUW, B TOM uucie (OpMyJIHpPOBAaTh WU, MOHSTHUS,
TUIOTE3bl 00 OOBEKTaX U SIBJICHUAX, B TOM YHCIE pPAaHEEe H3BECTHBIX, OCO3HABATh HEIOCTATKH
COOCTBEHHBIX 3HAaHUHN M KOMIIETEHTHOCTEH, MNIAHUPOBATH CBOE Pa3BUTHUE;

OCO3HABaTh CTPECCOBYIO CHUTYallUl0, BOCHPUHHMATh CTPECCOBYIO CHUTYallMI0 Kak BBI3OB,
TpeOyIoUIMii KOHTPMEp, KOPPEKTUPOBAThH MPUHSITHIE PEILICHUS U IeHCTBUS, HOPMYIHpPOBATh U OIICHUBATD
PHUCKHU U TIOCTIENCTBUSA, (POPMUPOBATH OTIBIT.

METAINPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE TEXHOJOTHYECKHE 1eHCTBHS
Ba3oBble JJornuyeckue geiicTBUA:



BBISIBJISITH M XapaKTepU30BaTh OCHOBHBIC TMPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB, MOSICHEHUS, CBS3H
MEXIy MOHATUSIMH, (DOPMYIHPOBATH OINpEeNICHHE MOHITHH, COXpaHATh CYIIECTBEHHBIH MPHU3HAK
KJaccu(puKaluy, OCHOBaHMS I 0000IICHUS M CPABHEHUS CBSI3€H, KPUTEPHIA TPOBEACHUS aHAJIN3a,
BOCIIPUHUMATh, (OopMyiaHpoBaTh U NpeoOpa3oBBIBATH CYXKACHHS: MPEAB3SAThIE M OTpPULATENbHEIE,
€IMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISBJISITh MaT€MaTUYEeCKHUE 3aKOHOMEPHOCTH, B3aMMOCBA3M M MPOTHBOpeurs B (QakTax, JaHHbIX,
HAOMIONIEHUSAX W YTBEPKACHHSX, TMpEeAIararb KPUTEPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUUI;

JeNaTh BBIBOJABI C  WCIOJB30BAHUEM JIOTUKA COXPAHEHHUS, JCAYKTUBHBIX H WHIYKTHBHBIX
YMO3aKJIIOYEHU N, YMO3AKITIOUCHUH IO aHAJIOTHUH;

pazbuparh OKa3aTENbCTBA MATEMAaTUYECKUX YTBEPXKACHUN (NpsIMbIE W TPOTHBHBIC), MPOBOJIUTH
CaMOCTOSITENIbHO OOOCHOBAHHBIE JI0KA3aTEIbCTBA MaTeMaTH4eCKHX (haKTOB, BBHICTPAWBAaTh apryMEHTHI,
MPUBOIUTH PUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOpATh CHOCOO perieHus yueOHOM 3amadyu (CpaBHUBATh HECKOJIHKO BapHAHTOB PEIICHHM, BHIOMPATH
HanboJIee MOAXO0IAIINE BAPUAHTHI C YUYETOM, CAMOCTOSITENILHO BBIJICIICHHBIX ).

Ba3zoBrble ucciaenoBareLCKHuE AelCTBHA :

UCIIONIb30BaTh B KAueCTBE MCCIEAOBATEIHCKOTO HWHCTPYMEHTA IO3HaHUsS, (OPMYITUPOBATH BOIPOCHI,
bukcupoBaTh NPOTHUBOpEUHE, MPOOIEMY, CAMOCTOATEIBHO COXPAHATH KMCKOE U CYILECTBYIOIIEE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

IPOBECTH IO CAMOCTOATEIBHO COCTABJIEHHOMY IUJIaHy HEOOJBIION JKCHEPUMEHT, HeOONIbIIoe
HCCIICIOBAHNE IO YCTAaHOBIICHHUIO OCOOCHHOCTEH MaTeMaTW4ecKOro OOBEKTa, 3aBUCHMOCTH OOBEKTOB
MEXIy COOO0M;

CaMOCTOSITENILHO (OPMYIMPOBATh OOOOIICHHS M BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHMS,
UCCJIEIOBaHMSI, OLICHUBATh IOCTOBEPHOCTh PE3YJIbTATOB, BEIBOJIOB U 0000IIEHNUI;

CIIPOTHO3HPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUHYTH OOPHOY O €ro pa3BUTHUHU B HOBBIX
YCIIOBUSIX.

Paborta ¢ nnopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTH U U30BITOYHOCTH HH(POPMAIIUH, TaHHBIX, PECYPCOB ISl pELICHUS 3a/1a4H;
BBIOHMpaTh, AHATTU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH NH(DOPMAILIUIO PA3IIUYHBIX BUIOB U
dbop™M mpeacTaBIeHNUS,

BbIOpaTh (opMy mpeacTraBieHUsS WHOOPMANMM W WLIIOCTPUPOBATH pEIIAEMbIe 3aJadyd CXEMaMH,
JIrarpamMMamMu, HHOU rpaduKoi U UX KOMOWHAITUSMU,

OIICHUThH HAJISKHOCTh MHPOPMAITUH IO KPUTEPHUSIM, IPEIIOKEHHBIM YUUTEIEM W CHOPMYITHPOBAHHBIM
CaMOCTOSITENILHO.

KoMMyHUKaTHBHBIE YHHBEPCATbHbIE TEXHOJIOTHYeCKHE NelCTBUS:

BOCIIPUHUMATh U (GOPMYIUPOBATH CYXJACHUS B COOTBETCTBUU C TPEOOBAHUSAMH U KPUTEPHUSIMHU OOLICHMUS,
SICHO, TOYHO, TPaMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX, TaBaTh
MOSICHEHHUSI 110 XO/1y pelIeHHs 3a/1a4, KOMMEHTHPOBATh MOJIYYE€HHBIN pe3ynbTar;

B X0JI¢ OOCYKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBYIOMICH 00CyKaaeMoii Teme, mpobdieMam, peraeMoi
3ajaye, BBICKA3bIBaTh WJICH, LEJICHAINIPABICHHBIC MOMCKOBBIE PEILEHUS, COMOCTABISATh CBOM MHEHHS C
00CYXJIEHUSIMU JPYTHX YYaCTHUKOB [MAJOra, HAXOAWUTh APTYMEHThI M COIOCTABIATH IO3HIINH, B
KOPPEKTHOI popme popMyTupoBaTh pa3HOTIacHs, CBOM BO3PAKECHHUS;

BBICOTA pE3yJbTAaTOB pEIICHUS 3a/layd, SKCIEPUMEHTAa, HCCICIOBAHUS, IPOCKTA, CAMOCTOSTEIHHO
npeceaaTesnb s MPeACTaBIeHUs ¢ YUETOM 3a]a4 MPE3EHTAlUN U CHAPYXKHU;

MOHMMATh W HKCIIONB30BATh MPEUMYIIECTBA KOMAHIHOW W WMHIUBUIYaTbHOW pPAaOOTHl TPU pEIICHUH
MaTeMaTHYeCKUX 3ajay;

OPUHITh 1EIb COBMECTHON JESATENBHOCTH, CIUIAHUPOBATh OPTaHU3AlHUI0 COBMECTHOH paboTHI,
OTIPENICTTUTh BHUABI PabOT, JTOrOBApWBATHCH, OOCYXIATh MPOIECC M PE3YIbTaThl pabOThI, OOCYXKIATh
MHEHMS HECKOJIbKUX JTIOACH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (0OCYyXIeHHsS, OOMEH MHEHHSMH, MO3TOBBIC IITYPMBI H
JPYTHE), BHIMOIHATH CBOKO YacTh PabOThl U KOOPAWHUPOBATH JEHCTBUS C APYTUMHU YIEHAMHU KOMaHJbI,
OLICHMBAaTh KayecTBO CBOEr0 BKJIaJa B OOMMHA NOPOAYKT MO KPUTEPHUSM, CHOPMYIHPOBAHHBIM
KOJUIEKTUBHBIM B3aUMOJICHCTBHEM.



PerynsiTuBHbIE YHHUBEpPCAJIbHbIEC TEXHOJIOTHYECKHE NeHCTBUS

Camoopranuszanms:

CaMOCTOATEIPHO COCTABHTH IUIAH, aJTOPUTM pEIIeHUs 3amadd (WM €ro 4YacTh), BBIOpaTh CHoco0
pemieHuss ¢ Y4YE€TOM pEalbHBIX PECYPCOB M ECTECTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBaTb U
KOPPEKTHPOBATh BApUAHTHI pEIICHU ¢ yuéTOM HOBOW MH(pOpMAaLIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVICKT:

BIAJETh METOJAaMHU CAaMOIPOBEPKHU, CAMOKOHTPOJS Mpolecca U TMOJYYCHHsS pe3yJbTaTOB pEHICHUS
MaTeMaTH4YeCKOH 3a1a9u;

NPEeABUACTh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU BO3SHUKHOBEHHUH 33]]a4H, BHECTU KOPPEKTUBHI B
JEeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAIEHHBIX OIIHMOOK, BBISBIEHHBIX BO3MOXKHOCTEH;
OIICHUTH COOTBETCTBUE PE3ybTaTa JEATEIHHOCTH MOCTABICHHOH IIENTU U YCIOBUSIM, OOBSICHUTH TPUUUHBI
JOCTHKEHUS WJIM HETOCTHXKEHHUS 1eH, HallTH OIMOKY, 1aTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K okxonuanuio oOydeHuss B 7 KJacce oOy4yarolIMiACS TOIy4aeT CIEAYIOIIUe MpeIMETHbIC
pe3yabTaThI:

Yucsa v BbIYUCICHUSA

Bbl BbIMONHSIETE, coYeTass YCTHbIE M MHUCbMEHHbIE MpPHEMbI, apu@MeTHUYecKue IeHCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxonnuTh 3HaYeHUE YMCIOBBIX BBIPAKEHUN, NPUMEHATH pa3jIW4yHble METOAbl U IPUHHUMATH
BBIYUCIICHHS PE3yJIbTaTOB IPOOHBIX BRIPAKEHUH, CoepkKalX OOBIKHOBEHHBIE U JIECATUYHbIE JPpoOu.

[TepexoauThk OT oaHOM (HOPMBI K Apyroi (MpeoOpa3oBBIBaTh AECATUIHYIO IPOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATUIHYIO TPOOB).

CpaBHMBATh U yNOPSAA0YMUBATh PALIMOHATIBHBIE YHCTIA.

OxpyrasaTh yncna.

BeimonuuTe mNpUKMAKY M HaOmonaidTe 3a pe3yibTaToM, H3MEpSlTe H3MEPEHHs] YHCIOBBIX
BbIpaXEHUI. BBl BBINOIHSIETE JEMUCTBUS CO CTYIIEHSMU C €CTECTBEHHBIMH I10KA3aTEISIMHU.

[IpuMeHATh NpU3HAKK JEIUMOCTH, Pa3I0KEHHE HA MHOKUTEIN HATYpPaIbHbIX YHCEIL.

Pemate mNpakTUKO-OPUEHTHPOBAHHBIE 3a/ayd, CBS3aHHBIE C OTHOIIEHHWEM K BEJIWYMHE,
MPONOPUMOHAIBHOCTA BEJIUYMHBI, MPOLIEHTAMHM, WHTEPIPETUPOBATH pPE3yJbTaThl PEIICHUS 3a1ad C
y4€TOM OrpaHUYEHHIl, C YIETOM paccMaTpUBAEMBbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp3yiite anredpanveckyl0 TEPMHHOJIOTHIO U CHMBOJIMKY, NPHUMEHSHTE HX B Ipolecce
U3y4eHHs yueOHOro MaTepHaa.

Haxoxxnenne 3HaueHnit OyKBEHHBIX BBIPQXKEHUH MPH 3aJaHHBIX 3HAYEHUSAX (DYHKITHA.

Brl npeoOpa3zyere 11e10ro BeIpaKeHUsI B MHOTOWICHBI, IPUBECHHbBIE HIKE, PACKPHIBasi CKOOKH.

BblnosIHUTE YMHOKEHHE OJHOWIEHA HA MHOIOWIEH M MHOI'OWIEHAa Ha MHOTOWIEH, NPUMEHUTE
dbopMyIbl KBaJpaTa BEJIMYMHBI U KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pacrnpeesieHue MHOTOWICHOB Ha MHOXHTEIH C TIOMOIIBIO BHIHECEHUS 32 CKOOKHU
001Iero MHOXHTEJS, TPYNIUPOBKHU ClIaraeéMbIX, IPUMEHEHUsI (POPMYJIbI COKPAIEHHOTO YMHOKEHUSI.

[IpumensTe npeoOpa3oBaHHME MHOTOWICHOB Ui pPELICHHUS pa3IMyHBIX 337a4 MaTeMaTHKH,
COOTBETCTBYIOIIUX MPEAMETOB, U3 MPAKTUYECKON MTPAKTHUKHU.

Hcnonp3yiiTe CcBOICTBa CTEMeHE C €CTECTBEHHBIMU IIOKa3aTeNssMU ISl  [peoOpa3oBaHus
BBIPAXKEHUI.

YpaBHeHus

Pemrars nvHENHbIE ypaBHEHUS! C OJTHOW MEPEMEHHOM, TPUMEHSISI TTpaBUIIa Mepexoga OT UCXOJHOTO
YPaBHEHHUs K paBHOCWJIbHOMY eMy. I[IpoBepuTh, ABIIIE€TCSA YMCIOM KOPHEBOIO YPABHEHMSL.

[TpumensTh rpaduyueckre METObI IPH 0OECTIEYEHU Y JIMHEHHBIX JTaHHBIX U UX CUCTEM.

[MonGupaTs mpuMepsI map Yucell, NPeACTaBIAIomNe coO00M TpaIuIIMOHHBIC JIMHEHHBIC YPaBHEHHUS C
JIBYMsI [IEPEMEHHBIMU.

[TocTpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JMHEWHOTO YpPaBHEHHUS C JIByMs NEpEMEHHBIMH,
UCIIOJB3YS Tpad UK, MPUBEs IPUMEPHI PEIIeHNs YPaBHEHUN.



Pemate cucrembl ABYXJIMHEHHBIX YPaBHEHUH ¢ ABYMS IEPEMEHHBIMHU, B TOM YHCIIE TpaUIecKH.

st aToro cosnmaiite m oOpaboTaliTe JMHEHHYIO (HOPMYJy WM CHUCTEMY JIMHEWHBIX JAHHBIX II0
YCIOBHUIO 3a/laud, HMHTEPIPETUPYHTE B COOTBETCTBUM C KOHTEKCTOM 3373y, YTOOBI IOJYYUTh
MIOJIYYEHHBIN pe3yJIbTar.

DOyHKIUHA

N300pakaTh KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIICH 3aJlaHHBIM KOOpPJMHATAM, JIy4aM,
OTpe3KaM, HHTEpBajaM, 3aIIMChIBAaTh YHCIOBbBIC IPOMEXYTKH B aIreOpanuecKoM s3bIKe.

OTMETUTh B KOOPJIMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAMHATaM, IMOCTPOUTH Tpaduku
nuHenHbIX QyHKIui. [TocTpouTts rpaduk GpyHKIMu y = [X|.

OnuceiBaTh € MOMOIIBIO OCOOBIX (YHKIMH, 3aBUCALINX MEXIY BEIUYMHAMH: CKOPOCTb, BPEM,
paccrosiHue, 1IeHa, KOJHMYECTBO, CTOUMOCTb, IIPOU3BOUTEIHHOCTD, BpeMs, 00beM PabOTHI.

Haxoxnenve 3HaueHus] yHKIIMHU B COOTBETCTBUU C MPUBEIECHHBIM apTyMEHTOM.

[Monumats rpaduyeckre cnocoObl MpEeACTaBICHHS M aHaTu3a HHPOpPMAIUMHM, W3BIEKaTh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPApUKOB, CBI3aHHBIX C MPOIIECCAMU U 3aBUCHMOCTSIMH.

K okxonuanuio oOydeHus B 8 KJacce oOy4aromuiicss TOIy4aeT CIEAYIOIHUe MpeaMETHbIC
pe3yabTaThI:

Yucia v BBIYUCTCHUA

Hcnonb3yiTe HavyalbHbIE MPEICTABICHUS O MHOXKECTBE JIEMCTBUTENBHBIX YMCEN JJIsI CPAaBHEHMS,
OKpYTJICHUH U BBIUMCIICHUH, n300pa3uTe AeHCTBUTEIbHBIC YUCIIA TOYKAMU Ha KOOPAMHATHON TPSMOH.

[Tpumensiss mnoHsiTHEe apU(METHUYECKOTO KBAJpPaTHOTO KOPHS, HaWIuUTe KBaJpaTHbIE KOPHH,
UCTIONB3YS MPH HEOOXOIUMOCTH KaJlbKYJISATOP, BBIMOJHUTE MpeoOpa3oBaHUE BBIPAXKEHHH, COAEpIKAIINX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3YysI CBOMCTBA KOPHEM.

Hcnonp3yiiTe 3amucy OONBIIMX ¥ MAJICHBKUX YHCE C TIOMOIIBIO IECATUYHBIX APOOCH U CTyneHeu
yucen 10.

Auredpanyeckue BbIpasKeHHs

[Tpu 3aMeHe MOHSATHS CTEMEHM C IEJIBIM MOKa3aTeleM, BBIOJIHUTE NMPeoOpa3oBaHKe BBIPAKECHUIH,
COJIEprKalINX CTENEHU C LEIBbIM II0Ka3aTENEM.

Bbl HamonHseTe poKIECTBEHCKUE MPeoOpa3oBaHusl palliOHAIbHBIX BBIPaKEHUI Ha OCHOBE MPaBUII
JeCTBUI HAaJl MHOTUMH UICSIMH U allr€0OpandecKUMU APOOSMH.

PacknanpiBaeM KBagpaTHbIE TPEXUWICHBI HA MHOKHUTEIH.

[IpumensTe npeoOpa3oBaHUE BBIPAKEHUH IS PEHICHUS pPa3IMYHBIX 3a/a4  MaTeMaTHKH,
COOTBETCTBYIOIIUX MPEAMETOB, UCXOS U3 MPAKTUYECKOU NMPAKTUKHU.

YpaBHeHus

Pemate nMHENHBIC, KBaJpAaTHBIE YPABHEHUsS W PALMOHAJIBHBIE YPABHEHUs, CBOJSIIMECS K HHM,
CHCTEMBI ABYX (pOpMyII C IByMsI TEPEMEHHBIMH.

[IpoBonTh mpOCTENIINE UCCIAEAOBAHUS MAaTEMATUUYECKUX U MaTEMAaTUYECKUX CUCTEM, B TOM YHUCIIE
C TpHUMEHEHHEeM TrpadUYecKux MpeACTaBICHUN (yCTaHOBICHHE, MMEET JIM YPAaBHEHUE WM CUCTEMY
MaTeMaTHUYeCKUX PEUICHH, eCI TaKOBbIEe UMEIOTCS, CTOJIBKO U IpoUee).

[lepexoauTh OT 3amauu CIOBECHOM (DOPMYIUPOBKH K €€ anredpanyeckod MOJAETH C MOMOILBIO
COCTABJICHUS] YPABHEHUM WJIM CHUCTEMBI aITOPUTMOB, HHTEPIPETUPOBATh B COOTBETCTBUHM C KOHTEKCTOM
3a/1a4M, MOJIy4EHHBIN pe3ybTar.

[IpuMeHATh CBOWCTBA YHCIOBBIX CHUMBOJIOB IS CpPaBHEHMs, OLICHHWBAaTh, pELIATh JIMHEHHBIC
CHUMBOJIBI C OJHOM NEPEMEHHOM M WX CHUCTEMBI, J1aBas Tpa@HUuecKyr0 HUTIOCTpanuio 3((EeKTUBHBIX
peuIeHni BETOB, CUCTEM IIBETOB.

DOyHKIUHA

[lonumaTth W HCNONB30BATh MOHATHS U S3bIK (TEPMHUHBI, CHMBOJHYECKHE O0003HAYECHMUS),
OTIpeNeNATh 3HaueHHe (PYHKIMHU 10 TOCIEI0BATEILHOMY apryMEHTY, ONpPEeAETsATh CBOWCTBA (DYHKIIMH 11O
ee rpaduKy.

Crpoutsb rpauku 31eMeHTapHbIX QYHKIUN BUA:

y=k/x,y=x2,y=x3,y= x|, y = VX, OIHIIKTE CBOCTBA YHCIOBON (YHKIHH 10 ee rpaduKy.

K okonuanuio oOydeHuss B 9 KJjacce oOyyaromuiicss TONXy4aeT CIEAYIOIUE MpeIMETHbIC
pe3yabTaThI:

Yucsa v BbIYUCICHUSA



CpaBHUBaTh U YIIOPAI0UNBATH PALlMOHAIBHBIE U HPPALOHAIBHBIE YUCIIA.

Breimonusiere apudmeTnyeckue EHCTBUS C PAlMOHAIBHBIMU YHCIIaMH, COYETaeTe YCTHBIE U
[MCbMEHHBIE IPUEMBI, BBIIIOJIHAETE BBIUMCIICHUS ¢ UPPALIMOHAIbHBIMU YU CIIAMHU.

HaxonuTh 3HaueHus creneu ¢ UenbIMU MOKa3aTeasiMUA U KOPHEH, OLIEHUBAaTh 3HAYEHHUS YHCIIOBBIX
BBIPAKCHU.

OKpyryiATh JEHUCTBUTEIBHBIE YHUCIA, BBINOJHUTH NPUKUAKY BBIYUCICHHS, OLEHUTh YHCIOBBIC
BBIPAXECHUS.

YpaBHeHus

Pemate nuHENHBIE M KBaJApaTHbIE YpPAaBHEHUS, YpPaBHEHMS, CBOSIIMECS K HUM, INPOCTEHIINE
IpOOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemwats cucreMsl ABYyX JUHEHHBIX YPaBHEHUW C JABYyMS IIEPEMEHHBIMH U OJHOM CUCTEMOM IBYX
YPAaBHEHUH, B KOTOPBIX YPAaBHEHUE HE SBIISECTCS JINHEUHBIM.

Pemate TekcTOBBIE 3ajauM  anreOpanMyecKUM CHocoOOM C TOMOUIbIO COCTaBJICHUS CHCTEMBI
YPaBHEHUH WJIM IBYX YPAaBHEHMH C IByMsI IEPEMEHHBIMU.

[IpoBoauTh poCTEIINE NCCIEI0BAaHUS MATEMAaTUUECKUX U MaTEMaTUYECKUX CUCTEM, B TOM UHUCIIE
C MpUMEHEHHeM TIpaduyecKuX NpeACTaBICHUN (YCTaHOBJIEHHE, MMEET JIM ypaBHEHUE HWJIM CUCTEMY
MaTEMaTHUYECKUX PELICHUM, €CIIM TAKOBbIE UMEIOTCS, CTOJIBKO U IIPOYEE).

Pemars nuHElHBIE CUMBOJIBI, KBaJIpaTHBIE CHUMBOJIbI, PUCOBATh PEIICHUS HA YUCIOBOM MPSMOM,
3aMChIBAaTh PELIEHUE C TOMOLIbIO CUMBOJIOB.

Pemarp cucreMbl JUWHEHHBIX O0003HAYEHMM, CHUCTEMBbI, BKIIIOYAIOLINE KBAaJApAaTHHIE CHMBOJIBI,
pHUCOBaTh CUCTEMBI PELLICHUI HAa YUCIIOBOI MPSMOI, 3aIUChIBaTh PELICHUE C IOMOIIbIO CBOUX CUMBOJIOB.

Hcnonb3yiTe HHCTPYMEHT NPU PEIICHUH PA3IMYHBIX 33]1a4.

DOyHKIUHA

Pacno3naBath (QyHKIMM H3y4YeHHBIX BHIOB. [loka3aThb cxemMaTHMYeCcKM paclojoXeHHe Ha
KOODPAMHATHOM MIOCKOCTH TpaduKoB QyHKIMM Buna: y =kx,y =kx +b,y=k/x,y=ax’ +bx +c,
y=x7,y=Vx,y=|x|, B 3aBUCHMOCTH OT PE3y/IbTATOB N3MEPEHHIi, ONUCHIBAIOT CBOWCTBA (pyHKITHIA.

CtpouTh M pHUCOBATh CXEMAaTHYECKU TIpadUKHU KBAJAPaTUYHBIX (YHKLHUH, ONUCHIBATH CBOWCTBA
KBaJAPaTUYHBIX (PYHKIUH 10 UX Tpadukam.

Pacnio3naBate KBaapaTUUHyIO (GYHKLHIO 110 (OpMYIIe, TPUBOAS MPUMEPHI KBAIPATUUHBIX (DYHKITHIA
W3 OTMCAHUS )KU3HHU, QU3UKH, PUBHKH.

Caenyomue noc/jie10BaTeJJbHOCTH U Nporpecca

Pacno3naBaTh apuMeTnyecKyro 1 reOMETPHUECKYIO MPOTPECCUI0 Pa3HBIMH CITIOCOOaMU 3aJaHHUS.

Bbl BbINONHSIETE BBIYMCICHHS C HCIOJNb30BaHUEM (OPMYIBl N-ro 4YjieHa apu(MeTHdeckorl u
F€OMETPUUYECKON MTPOTrPECCUH, B KOJTMYECTBE MEPBBIX N YICHOB.

N3006pakaTh y4aCTHHKOB IO MTOCIEI0BATEIBHOCTSIM TOYEK Ha KOOPAUHATHOH IJIOCKOCTH.

Pemate 3amaum, CBs3aHHBIE C YHUCIOBBIMH IIOCJIENOBATEIBHOCTAMH, B TOM YHCIE 33Ja4d IO
N300payKeHHIO JKU3HU (C MCIIOJIb30BAaHUEM KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI).

TEMATUYECKOE NMNJ1AHUPOBAHUE

7 RJacce
Tema KosanuecTBo yacos
Ne BCEro K/paboT
1. | BolpaskeHus, TOXKAECTBA, YPAaBHEHUS. 22 2
2. | OyHKIUH. 11 1
3. | CreneHb ¢ HaTypaJIbHBIM I1OKA3aTeJIEM. 12 1
4. | MHOrO4JICHBL. 17 2
5. | ®opmyJIbl COKPALEHHOIO YMHOKCHMUSL. 19 2
6. | CucteMbl IMHENHBIX YPaBHEHUI. 14 1
7. | lloBropenue. Pemenue 3aga4 no Kypcy anreopsl 7 8 1
Hroro 103 10

8 KJjacc



Ne | Tema KosanuyecTBo yacos
BCEro K/padoTt
1. | ParmonanbHbIC IpOOH 22 2
2. | KBagpaTHble KOpHU 18 2
3. | KBagpaTHble ypaBHEHHUS 22 2
4. | HepaBeHncTBa 18 2
5. | CreneHsb ¢ 1IeabIM IOKa3aTelIEM 8 1
6 | DneMeHThl TEOPUH BEPOSITHOCTH M CTATUCTUKHU 5
7. | lloBTopenue. Pemenue 3a1a4 mo Kypcy anredpsi 8 9 1
Htoro 102 10
9 Ki1acc
Tema KosmnuecTBo yacoB
No BCEro K/padot
IToBTOpEHME 4
1. | CroiictBa pynkuuii. KBagparnunas GyHKIHsL. 21 1
2. | YpaBHEeHUs 1 HEPABEHCTBA C OJTHOW MEPEMEHHOU 16 1
3. | YpaBHEHUs U HEPABEHCTBA C IBYMsl IEPEMEHHBIMU 17 1
4. | ITporpeccun 14 2
5. | DnemMeHThl KOMOWHATOPUKU U TEOPUH BEPOSTHOCTH 11 1
7. | lloBTopenue. Pemenue 3a1a4 mo Kypey anredpsi 9 19 1
Hroro 102 7
TEMATUYECKOE NMIAHUPOBAHUE
7 KJacce
Howmep Conepxanne maTepuana Kon-Bo | Jlata  mpoBen
ypoka YPOKOB | YPOKOB
1-4 IloBTOpEHHE 4 1,4,6,8.09
Buipakenus, TOXK1eCTBA, YypaBHEHHUS 22
5-6 | UncinoBble BRIPKEHUS 2 11,13
7-8 | BelpaxeHus ¢ IepEMEHHBIMU 2 15,18
9 CpaBHEHUS 3HAYCHHUIA BBIPAKCHUI 1 20
10 CBolicTBa NeHCTBUH HAJ YUCIAMA 1 22
11-13 | ToxnectBa. Tox1ecTBEeHHbIE TPeoOpPa30BaHUs BRIPAKEHHUH 3 25,27,29
14 | Kommponvuas paboma Ne 1 1 2.10
15 YpaBHEHME U €r0 KOPHU 1 4
16-18 | JIuneliHOE ypaBHEHUE C OJHOW IEPEMEHHOM 3 6,9,11
19-24 | Pemienue 3aa4 ¢ NOMOIIbIO YpaBHEHUI 6 13,16,18,20,23,24
25 O060011IeHIEe U3YICHHOTO MaTepraia 1 25
26 | Konmponvuas paboma Ne 2 1 26.10
DyHKIUM 11
27 Urto Takoe QyHKIUs 1 8.11
28-29 | Beiuucnenue 3Ha4eHUd QyHKUIUH 11O Gopmyie 2 10,13
30-31 | I'paduk pyHKIIMHN 2 15,17
32-33 | IlpsiMas nponopLUHUOHAJIEHOCTb 2 20,22
34-35 | Jluneiinas ¢pyHKuMs U ee rpaguk 2 24,27
36 B3aumHoe pacronoxenue rpa@uKoB JUHESHHBIX (YHKIIHIMA 1 29
37 Koumponvnas paboma Ne 3 1 1.12
CreneHb ¢ HATYPAJIbHBIM MOKa3aTeJleM 12




38-39 | OnpeneneHue CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM 2 4,6
40-41 | YMHOXEHHE U JEJIICHUE CTEIIEHEN 2 8,11
42-43 | Bo3BeaeHHUE B CTENICHb IPOU3BEICHUS M CTCIICHU 2 13,15
44 OHOYJIEH U €ro CTaHAAPTHBIN BUJT 1 18
45-46 | YMHOXeHNE OJHOWICHOB. Bo3BeeHIE OTHOYIEHA B CTEIEHD 2 20,22
47-48 | @ynkuuu y = x? y = x* u ux rpaduku 2 25,26
49 Koumponvnas paboma Ne 4 1 27.12
MHoOro4/jeHsl 1
50 MHOro4ieH u ero CTaHAapTHBIN BUJ 1 12.01
51-52 | CnoxeHue ¥ BEIYUTAHUE MHOTOYJICHOB 2 15,17
53-55 | YMHOXeHNe OQHOWIEHa Ha MHOTOWIEH 3 19,2224
56-58 | BeiHECEHME OOIIETO MHOKHUTEIS 34 CKOOKH 3 26,29,31
59 Koumponvnas paboma Ne 5 1 2.02
60-61 | YMHOXEHHE MHOTOYJI€HA HA MHOTOWICH 2 5,7
62-63 | Pa3nokeHMe  MHOTOWIEHAa HAa  MHOXHTEIH  CIIOCOOOM | 2 9,12
IPYNIHAPOBKH
64-65 | Jloka3zaTeabCTBO TOXKICCTB 2 14,16
66 | Koumponvuas paboma Ne 6 1 19.02
DopMyJibl COKPAIIEHHOT0 YMHOKEHUSA 1
67-68 | Bo3BeneHue B KBaApaT CYMMBI U Pa3HOCTH JBYX BBIPAKECHUM 2 21,26
69 Bo3Benenue B Ky0 CyMMBI M Pa3HOCTH JABYX BBIPOKCHHI 1 28
70-71 | Pa3noxeHne Ha MHOXKHTEIM C IMOMOIILI0 (GopMyls KBaapata | 2 1,4.03
CYMMBI U KBaJIpaTa pPa3HOCTH
72-74 | YMHOKEHUE Pa3HOCTH JIBYX BBIPAKCHHI HA HX CYMMY 3 6,11,13
75-76 | Pa3noxxeHue pa3HOCTU KBaIpAaTOB HA MHOXKHUTEIIU 2 15,25
77 PaznoxxeHrne Ha MHOKHUTEIIM CYMMBI B pa3HOCTH KyOOB 1 27
78 Koumponvnas paboma Ne 7 1 29.03
79-80 | IIpeobpa3oBaHue 1EJI0T0 BHIPAKEHHSI B MHOTOWICH 2 1,3.04
81-82 | [I[pumeHeHne pa3IMYHBIX CIOCOOOB ISl  pa3JIoKeHUs Ha | 2 5,8
MHOXHTEIIH
83-84 | [IpumeHeHHE TPeoOPa30BAHMM 1IETBIX BRIPAKECHUIN 2 10,12
85 Koumponvnas paboma Ne 8 1 15.04
CucremMbl JIMHEHBIX YPaBHEHU M 1
86 | JIuHeliHOE ypaBHEHHE C ABYMs IEPEMEHHBIMU 1 17
87-88 | I'padmk TMHEHHOTO YpaBHEHHUS C ABYMS TEPEMECHHBIMHU 2 19,22
89-90 | CucteMbl IMHENHBIX YPaBHEHUI C IBYMsI IEPEMEHHBIMU 2 24,26
91-93 | Cioco6 mmoacTaHoOBKU 3 27,3,6.05
94-96 | Crioco0 ciioKeHHus. 3 8,13,15
97-98 | Pemienue 3agau ¢ NOMOIIBIO CUCTEM YPaBHEHUN 2 17,20
99 Koumponvnas paboma Ne 9 1 22.05
100- | OGobmraromiee UTOrOBOE MOBTOPEHUE Kypca 4 24,27,29,31
103
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