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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBisieTCS OJHMM W3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro 0oOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHe IPYrux ITUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHMs U B IOBCETHEBHON JKHU3HU.
PazBute y oOyuaromuxcss Hay4YHBIX MPEICTaBICHUM O MPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakiui, CrnocoOe OTPaKCHHS MATEeMATHYECKON HAyKOW SBICHHA U
IPOIIECCOB B TPHUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (OPMUPOBAHHIO HAYYHOIO MHPOBO33PEHUSI M KAuecTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS Ha0Jl0/1aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOM
NENCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBEpkAeHUS. OCBOCHHE Kypca anreOpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
WHAYKTUBHBIE PACCYXJCHUS, 0000IIEHHEe M KOHKPETH3aIUIo, a0CTparupoBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe mpeanoyiaraeT 3HAYUTEIbHBI OOBEM CaMOCTOSITEIBHON JESITEIBHOCTH
oOydaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE pEIIeHUE 3ajJady  SBJSeTCs — peaju3anueit
JeSITeIbHOCTHOTO TMPUHIINTIA 00yIeHUSI.

B cTpykType mporpammsl yueOHOro Kypca «Anredpay Ajii OCHOBHOTO 00IIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJECpPKATEIbHO-METOANYECKHE JTUHUM: «UWClia U BBIYMCICHUSY,
«AnreOpanueckue BhIpAXKECHHs», «YpaBHEHUS W HepaBeHCTBa», «DyHkium». Kaxnas u3 3tux
COJIepKATEITbHO-METOJUYECKUX JTMHUN Pa3BUBACTCS Ha MPOTSHKCHUHU TPEX JIET U3YUEHUs Kypca,
B3aMMOJICHCTBYS C APYTMMHU €ro JUHUSAMH. B xole u3ydeHus yueOHOro Kypca oO0ydaromumcs
NPUXOJUTCS JIOTHYECKU PACcCyKIaTh, HCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3H
C 3TUM B INpOrpaMMmy ydyeOHOro Kypca «AireOpa» BKIIOUEHBI HEKOTOpPHIE OCHOBBI JIOTUKH,
NpPEJCTaBICHHbBIE BO BCEX OCHOBHBIX pasfeliax MaTeMaTH4ecKoro oOpa3oBaHUsS U
CHOCOOCTBYIOIIME OBJAJCHUIO OO0YYaIOUIMMHMCA OCHOB YHHUBEPCAJIBHOIO MaTEeMaTHYeCKOIro
a3bika. CopepxKaTenbHOM U CTPYKTYPHOM OCOOEHHOCTBIO yueOHOro Kypca «Anredpay sBisercs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanue TuHAN «YHCTa U BBIYUCICHHUS CITYKUT OCHOBOW JUIS JATbHEHUINETO M3Y4YEeHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y OOy4aromUXcs JIOTMYECKOT'O  MBIIUICHHMS,
(GOpMHPOBAHNIO YMEHHSI TIOJB30BATHCS aNTOPUTMAMHU, & TAK)Ke MPUOOPETEHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
(dbopMHpOBaHUEM NpPEJCTABICHUN O JAEWCTBUTENHLHOM YHCIE. 3aBEpLICHHE OCBOCHUS YUCIOBOM
JUHUW OTHECEHO K CpeHeMY o01IeMy 00pa30BaHHUIO.

Copneprkanue IByX aareOpandeckux JIMHUHN — «AsreOpandeckue BBIpAKEHUS» U «Y paBHEHUS
U HEpPaBEHCTBa» CMOCOOCTBYET (POPMHUPOBAHHUIO Y 00YyYarOMIMXCS MAaTeMaTUYeCcKOro ammapara,
HEOOXOMMOro JJIsl peleHus 3ajjad MaTeMaTHKH, CMEXHBIX MpPEIMETOB U IPaKTHKO-
OPUEHTHPOBAaHHBIX 3ama4. Ha ypoBHe OCHOBHOTro oO0miero oOpa3oBaHHs y4eOHBIM MaTepual
IpyNIUpyeTcs BOKPYT pAalUMOHAIbHBIX BBIpOKEHHH. Asnredpa JIeMOHCTpPUPYET 3HAYeHHE
MaTeMaTHKH KaK s3bIKa JUIS TIOCTPOCHUS MAaTeMaTHYECKHUX MOJEJIeH, ONMMUCaHUsI TPOIECCOB U
SBJICHUN peanbHOro Mupa. B 3amaun oOyueHus anreOpe BXOIAT TakXkKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUSI, HEOOXOAWMOTO, B YaCTHOCTH, JJII OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxnaeHuil. I[IpeoOpazoBanue
CHUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXEeHHsI, CHOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTRBY.

Copepxanne  (QyHKUMOHAJIbHO-TpapUUYECKOW  JIMHUM  HAIeIeHO  Ha  IOJy4yeHHUe
00yJaromUMUCs 3HAaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKON MOAENH NIl OMUCAHUS
U HCCIeIOBaHUsl pa3HOOOpa3HbIX MPOIECCOB M SIBICHHUI B mpupoje u obmiectBe. M3yueHue
MaTepHuaja CIIOCOOCTBYET pa3BUTHIO y OOYYaIOLIMXCS YMEHHUS HCIIONb30BaTh pa3IHMyuHbIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBbIE, CUMBOJMYECKHUE, Tpaduueckue,



BHOCHT BKJIaJ B ()OPMUPOBAHKE MPEJICTABICHUI O POJIM MAaTEMATHKH B PA3BUTUH IIMBUIIM3ALUH
U KYJIBbTYpBI.

CornacHo y4eOHOMY IUlaHy B 8 KilaccaXx M3ydaeTcsi y4eOHBIH Kypc «Aurebpay», KOTOpbIil
BKJIFOUACT CIEAYIOUIME OCHOBHBIC pa3ieibl coluepkaHus: «Yuciaa W BBIYMCICHHSY,
«AnreOpanydecKkue BEIPOKCHUS», «YpaBHEHHS U HEPABEHCTBAY, «DyHKIUIY.

Ha u3ydenune yueOHoro kypca «Anredpa» orBonutcst 102 vaca (3 yaca B Heneno).

COJAEP/KAHUE OBYYEHUA

Yuciia 1 BBIYUCICHUSA

KBanpartaelii kopeHb u3 uucna. [loHstme 00 wuppanuoHaNbHOM uwmcie. JlecsaTudHbIe
NpUOJIMKEHNsT UppAaLMOHAIbHBIX Ynces. CBoiicTBa apupMETHUYECKUX KBAaJPaTHBIX KOPHEH M UX
IPUMEHEHHUE K IMpeoOpa30oBaHUI0 YMCIOBBIX BBIPQXKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

Crernenb ¢ 11eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3auch YKCa.

Anredpanyeckne BbIPaKeHUS

KBanpatHblil TpéxuiieH, pa3iokKeHHe KBaAPaTHOro TPEXUWIEHAa Ha MHOKUTEIIH.

Anrebpanueckas ApoOb. OCHOBHOE CBOMCTBO anredpanueckoil apobu. CroxeHnue,
BBIUYUTAHNE, YMHOKEHHE, JIeJICHNEe airedpandeckux ApoOeil. PammoHanbHble BBIpaXKEHUS B UX
npeoOpa3oBaHue.

YpaBHeHus 4 HepaBeHCTBA

KBagpatHoe ypaBHeHue, ¢opMyrna KOpHEW KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHMil, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocreiimine npoGHO-
paloHaIbHbIEC YPaBHEHUS.

I'paduueckas uHTEpHpeTalus ypaBHEHUH C JBYMs INEPEMEHHBIMHU M CUCTEM JIMHEHHBIX
YPaBHEHUH C JOBYyMsI NepeMEeHHbIMU. [IpuMepbl pelieHns CUCTEM HEJIMHEWHBIX ypaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Permienue TeKCTOBBIX 3ajjau anreOpandeckuM CrocoOOM.

YucnoBble HepaBeHCTBA M WX cBoiicTBa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHeENHbIE HepaBeHCTBA € OJHOW IepeMeHHOH. CHCTeMBbI
JIMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DOyHKIUH

[Tonstue Qynkunu. OO6MaCTh ONpeneneHUs] U MHOXKECTBO 3HaueHUH QyHKIuu. CrocoObl
3aanus QyHKIUH.

I'paduk pynkuuu. Yrenue cBoiicTB pyHkuuu no e€ rpapuky. Ilpumeps! rpagukos GpyHKIHA,
OTpaKAIOIINX PeaTbHBIE MPOLIECCHI.

OYHKINY, ONUCHIBAIOIINME TPSAMYI0 M OOpaTHYIO NpPONOPLUUOHAIBHBIE 3aBUCUMOCTH, HX
rpadukn. @ynxupn y = X2, y = X3, y = VX, y=|x|. T'padrueckoe pemenre ypaBHEHHMIT H CHCTEM
YpaBHEHUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTAaThl OCBOCHHSA IMpOrpaMMmbl  ydyeOHOro Kypca «Amirebpa»
XapaKTEepU3yOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBIIEHUEM MHTEpPECA K IIPOLUIOMY U HACTOSLIEMY POCCUHCKON MAaTeMaTHUKHU, LIEHHOCTHBIM
OTHOILLIEHHEM K JOCTHKEHUSM POCCHUICKUX MAaTeMaTUKOB M POCCUUCKOW MaTeMaTUYECKOU
IIKOJIBI, K UCIIOJIb30BAHMIO ATHX JTOCTHIKEHUH B IPYTUX HAayKax M MPHUKIAJHBIX chepax;

2) rpaKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

FOTOBHOCTBbIO K BBIIIOJIHEHUIO OO0S3aHHOCTEM TpakJaHMHA M pealu3alliyd €ro Ipas,
MPEJCTaBICHUEM O MaTEeMaTHYEeCKHX OCHOBaX (DYHKUMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO OoO0IIecTBa (HampuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IPUHLIUIIOB B IE€ATEIbHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Y4YaCTHE€ B pPEUICHUM NPAKTUYECKUX 3aJad MaTeMaTH4eCKON
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTU MAaTEMAaTUYECKOro 00pa30BaHUS HA NPOTSHKEHUU BCEl
JKU3HU JJIs YCHEIIHON MpOoQeCcCUOHANBHON AESITETbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHUIYaJIbHOH TPACKTOPUHM OOpa30BaHHS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K OMOIMOHANIBHOMY M JCTETUUYECKOMY BOCIPHUATHUIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKIeHUHN, YMEHUIO BUJETh MATEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTAlMe B JEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4yHBIX MpPEICTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YEJIOBEKa, MPUPOABI U 00IecTBa, NOHUMAaHHUEM
MaTeMaTHYeCKOM Hayku Kak c@epbl YeIoBEeYeCKOW MAEATeNbHOCTH, 3TAaloB €€ pa3BUTUSA U
3HAUMMOCTH JIJISl Pa3BUTUS LIMBUIIU3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAaHHS MHUPA, OBJIAJEHUEM IPOCTEHIIMMH HaBBIKAMU
HCCIIE0BATENIBCKON IEATEIIbHOCTH;

6) pusnyeckoe BocniuTanue, popmMupoBaHHE KYJbTYPbI 310POBbS U 3MOIHOHAJIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO IIPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBBS, BEICHUS
3I0pOBOro 00pasa >KM3HH (340pOBOE MUTaHHE, cOANaHCHPOBAHHBIN PEKUM 3aHATUN U OTAbBIXA,
peryisipHas (u3nyecKkass aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKA peduieKCHH, MPU3HAHHEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTallel Ha NpUMEHEHHWE MaTeMaTHYeCKMX 3HaHWM [AJs pelleHus 3aaad B 00JacTh
COXPaHHOCTH OKpYXKAIOIIEeW cpenpl, IJIaHUPOBaHUS IOCTYNKOB M OLEHKM MX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaIOLIeH cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0JeM U myTel ux pereHus;

8) axanTanust K MI3MEHAIOLUMCS YCJIOBUAM COLMATBHOM M NPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBHAM B YCIOBHUSIX HEONPEIEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUUECKYIO AESITebHOCTb, B TOM UUCJIE YMEHUE YUUTHCS Y APYTUX
Jroiel, MpuoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHUS, HAaBBIKM M KOMIETCHIIUH U3
OINBITA IPYTUX;

HEOO0XOIMMOCTBIO B ()OPMHUPOBAHUM HOBBIX 3HAHUM, B TOM 4HClIe (OPMYJIUPOBATH UICH,
MOHSTHSL, TUIOTE3bl 00 00BEKTAaX M SBIICHUSX, B TOM YHCIIE€ paHEee HEU3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAaEeMble DPELICHUS W JEHCTBHS,
bopMyIUpOBATh U OLIEHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Joruuyeckue AeMcTBHUA:

® BBIBISTH M XapaKTEPH30BATh CYIICCTBCHHBIE MPU3HAKH MATEMaTUYCCKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONPEICICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(UKAIMUA, OCHOBAHUSA Uil 0000OmIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

e  BOCIPHUHHMATH, (OPMYIUPOBATH M MPEOOPa3OBHIBATH CYKIEHUS: YTBEPAUTEIbHBIC H
OTpUIIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

®  BBIIBISITh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpPEUUs B (DakTax,
JMaHHBIX, HAOMIONEHUSX U  YTBEPXKICHHUSX, TMpeasaratb KPUTEPUU Ui  BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

e JieNaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U WHIYKTHBHBIX
YMO3aKTIOYeHUH, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

e pa30uparh JOKa3aTEeIbCTBA MATEMATUYECKUX YTBEPKIACHHUM (IpsIMbIe U OT MPOTUBHOTO),
MPOBOAWTH  CAMOCTOSTEILHO  HECIIOKHBIE  JIOKA3aTebCTBA  MAaTeMAaTUYECKUX  (DaKTOB,
BBICTpAaUBaTh AapryMEHTAallMl0, MPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PacCyXICHUS;

e BbIOMpaTh crnoco0 pemieHus y4yeOHOM 3anadyu (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BbIOMpaTh Haubollee MOAXOMANIMA € Y4ETOM CAMOCTOSTEIHHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBaTeabCKHe JeiicCTBHS .

® UCMONB30BaTh  BOMPOCHI KAk  HMCCIEJAOBATENbCKUW  WHCTPYMEHT  IO3HAHUA,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpPEUHE, MPOOIeMy, CaMOCTOSITEIHHO
yCTaHaBIMBATh UCKOMOE M JaHHOE, (HOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO,
MHEHHE;

® [POBOJUTH IO CAMOCTOSITEJIbHO COCTABJICHHOMY ILJIAHY HECJIOKHBIM SKCIEPHUMEHT,
HEOOJIBIIIOE KCCIICIOBAHUE I10 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTHYeCKoro OO0BEeKTa,
3aBUCHUMOCTEN 00BEKTOB MEXKAY COOOi;

®  CaMOCTOSATENHHO (POPMYTHUPOBATH 000OIIEHNUS U BHIBOJIBI IO PE3yNbTaTaM MPOBEIEHHOTO
HaOJIOZICHUS, UCCIICIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOYYECHHBIX PE3yJbTaTOB, BHIBOJOB U
0000I1IEHHI;

®  [IPOrHO3UMPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIABUTATH MPEATOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

®  BBIABIATH HEJJOCTATOYHOCTHh U M30BITOYHOCTh MH(OPMAIINH, TaHHBIX, HEOOXOTUMBIX IS
pEIICHUS 3aa9H;

e  BHIOWpATh, AHAIM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH WH(OpPMAIIHIO
pa3IMYHBIX BUJOB U (DOPM TIPE/ICTABICHHUS,

e BBIOMpaTh GopMy TpeacTaBiICHUS WH(GOPMAIUKM U WILTIOCTPUPOBATH pEIIaeMble 3a/1aud
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

®  OIEHUBATh HAAE&KHOCTh MHMOPMALMH TIO KPUTEPHSIM, MPEIIOKEHHBIM YUHTEIEM HWITU
chopMyITUPOBAHHBIM CAMOCTOSTEILHO.

KoMMyHUKaTHBHBIE YHHBePcAIbHbIE YueOHbI€ 1eHCTBHUS:

®  BOCIPUHUMATH U (HOPMYITHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHUSIMH M IEISIMHU
001IeHus, SICHO, TOYHO, TPAaMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX W NMHCHbMEHHBIX



TEKCTax, JaBaTh IOSCHEHUS IO XOAY peHIeHHs 3aJayd, KOMMEHTHUpPOBATh TMOJyYEHHBIN
pe3yIbTarT;

e B X0Je OOCYXIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOW TEMbI, TPOOIIEMEI,
pelaeMoil 3a/1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA MOWCK PEIICHHS, COMOCTABISATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYIMX YYaCTHUKOB JMajora, oOHapyKHBaTh pa3jiHyuue U CXOJICTBO
MO3UINH, B KOPPEKTHOH opMe GOopMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

® MPEJACTaBIATh PE3YNbTATHl PEIICHUS 3aJla4M, DKCIEPUMEHTA, MCCICIOBaHUs, MPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Yy4€TOM 3aJad TMpe3eHTalud U
0COOEHHOCTEHN ayAUTOPUH;

® [IOHUMAaTh U UCIOJH30BATh MPEUMYIIECTBA KOMAHIHON U WHAMBHIYAILHON pabOThI IIpH
peleHny y4eOHbIX MaTeMaTHUeCKUX 3aj1ay;

® [pPUHUMATH IIeJIb COBMECTHOW ESITEeNbHOCTH, IUIAHUPOBATh OPraHMU3AIMI0 COBMECTHOI
paboThI, pacrpeaensaTh BUIbI padOT, JOrOBAPUBATELCS, 00CYKIATh MPOIECC U PE3yIbTaT paboThI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

®  y4acTBOBAaTh B IPYIIOBBIX ¢opMax paboThl (00CykaAeHU, OOMEH MHEHHUSIMH, MO3TOBBIE
HITYPMBI ¥ JIPYTHE), BBIMOJIHATH CBOIO YacTh PaOOThI M KOOPIAWHHPOBATH CBOW JACHCTBHS C
IpYTMMH YI€HaMHd KOMAaHJbl, OLIEHWBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

®  CaMOCTOSITEIPHO COCTABJIATH IUIAH, QJITOPUTM peEHICHHs 3agadd (WIH €ro 4YacTh),
BBIOUpATh CIOCOO pelIeHus ¢ y4€TOM UMEIONINXCA PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH()OPMAIIHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

e BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJS TMpollecca W pe3ylbTara perieHUs
MaTeMaTHYeCKOM 3aa49H;

® MpeABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH INPH PEIICHUU 3aJ1a4¥, BHOCHTH
KOPPEKTHUBBI B JICATEILHOCTH HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

®  OIEHUBATh COOTBETCTBUE pe3y/bTaTa JESATEIHOCTH MOCTABICHHON IENU U YCIOBHSIM,
OOBSACHATH MPUYHHBI JOCTH)KCHUS WIIM HEJOCTHKCHHUS TEJIH, HAXOIUTh OINOKY, 1aBaTh OIEHKY
NPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHBI

K koniy obOyduenus B 8 kjacce oOydaromuics TOMYYUT CIEAYIOIIUME TPEIMETHBIE
pEe3yIbTaTHI:

Yuciaa 1 BLIYMCTIEHUS

Hcnonp30BaTh HavalbHBIE TPEJACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN IS
CpPaBHEHHMsSI, OKPYTJICHUS M BBIYHCICHUHN, HM300pa)kaTh EHCTBUTENBHBIE YWCIA TOYKAMU Ha
KOOPJIMHATHOW IIPSIMOM.

[TpumeHsTh MOHATHE apU(PMETUYECKOTO KBAIPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIE KOPHHU,
UCIIONIB3YSl TIPU HEOOXOJAMMOCTH KaJIBKYJATOP, BBITIOJHITH MPEeoOpa3oBaHUs BBIPAKEHUH,
co/iepXalinux KBaJpaTHble KOPHU, UCIOJIb3Yys CBOMCTBA KOPHE.

Hcnonp3oBarh 3amvcu OONBIIMX W MaJbIX YHCENT C TOMOIIBIO JECATUYHBIX OpoOeH u
creneHeit uucia 10.

AuiredpanyecKkue BbIpasKeHUs1

[IpuMeHsSTh TOHSATHE CTENEHH C LeJIbIM TOKa3aTeleM, BBIMOIHATh MpeoOpa3oBaHUs
BBIPAXKEHUM, COJIEPHKAIIUX CTEIICHH C IEIBIM MTOKA3aTEIEM.

BrITIONMHATE TOKIECTBEHHBIE TPEOOPA30BaAHMUS PAIIMOHATBHBIX BRIPAKEHUH HA OCHOBE TIPABHIT
JIEHCTBUI HAJl MHOTOYWICHAMH M aJITeOpandecKUMH IPOOSIMHU.

PacknanbiBaTh KBagpaTHBIA TPEXUIIECH HA MHOKUTEIIH.



[TpumensaTs peoOpa30BaHUs BBIPAXKEHUH Ul PEIIEHUs Pa3jIMYHbIX 3a/1ad U3 MaTEeMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEAILHON IIPAKTUKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pewars nuHENHBbIE, KBaApAaTHbIC YPAaBHEHUS M PAaLMOHAIbHBIE YPABHEHUS, CBOJSILMECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs [ICPEMEHHBIMH.

IIpoBOANUTE MPOCTEHIINE UCCIIENOBAHUS YPAaBHEHUN WM CHUCTEM YPaBHEHHH, B TOM YHUCIE C
IpUMEHEHHEM TIpadUyecKuX IpeAcTaBleHUll (ycTaHaBIMBATh, MMEET JIM YpaBHEHHE WIH
CUCTEMA YPaBHEHMU PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[Tepexoauts OT ciloOBECHOM (HOpMYIUPOBKH 3a7a4M K €€ alredOpandeckoi MOAEIN ¢ HOMOILBIO
COCTABJICHUS YPAaBHEHUs WIM CUCTEMBbl YpPaBHEHMI, HHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4yM IOIy4E€HHBIN pe3ybTar.

IIpuMeHATH CBOMCTBA 4YMCIIOBBIX HEPABEHCTB IS CPABHEHUS, OLIEHKH, PEIIATh JIMHEHHBIC
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYECKyl0 WIUTIOCTPALIUIO
MHOECTBA PEIICHU HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKIUHA

[ToHuMaTh ¥ KCIOJIB30BaTh (PYHKIIMOHAIbHBIC MOHATUS U S3bIK (TEPMMHBI, CUMBOJIMYECKUE
0003HaueHMsT), ONIPENeNATh 3HaUeHHE (PYHKIMH 110 3HAYEHUIO apryMeHTa, OIpeJelsiTh CBOWCTBA
dyHKIHMH 110 e€ rpaduKy.

Crpouts rpauku 371eMeHTapHbIX GYHKLIUN BUA:

y = kiX, y = x2, y = X3,y = ||, Yy = X, OIHCHIBATh CBOICTBA YHCIOBOH DYHKIMU MO €&

rpaduxky.



KanennapHo-remarnueckoe rmiiaHupoBaHue 1o ajnredpe 8 kiace (00ydeHue Ha J10MY)

2 = Jlata
13“121 Tema ypoka '5 g CT?J:EEZ? PaGora ¢
= paGora y4HuTeaeM
1  CaoiicTBa apupMeTHYeCKuX KBaJApaTHBIX KOPHEH 1 20.09
) ITpeoOpa3oBaHue YHUCIOBBIX BBIPAXKECHUH, 1 2209
coJiepKallnX KBaJpaTHbIE KOPHU
3 [IpeoOpa3oBaHue YHCTOBBIX BBIPAKECHUH, 1 25 09
coJiepKalluX KBaJApaTHbIE KOPHU
4 [Ipeobpa3oBaHre YHCTOBBIX BBIPAKECHUIH, 1 27.09
CoJIep>KalInX KBaJIpaTHbIE KOPHU
5 [IpeoOpa3oBaHMe YHCIOBBIX BBIPAKCHHIA, 1 2909
coJiepKalnx KBaJApaTHbIE KOPHU
6 CTeleHs ¢ LeNbIM ITI0Ka3aTeaeM 1 02.10
CranpmapTtHas 3anuch yncia. Pazmepbl 00beKTOB
7 OKpY>KaroIero Mupa (0T 3J1€MEHTapPHBIX YACTHI JI0 1 04.10
KOCMHUYECKHX 00BEKTOB), UIMTEILHOCT MPOIECCOB B '
OKpY>KaroIlleM MUpe
8 | CBoiicTBa CTENEHHU C LEJIBIM MIOKa3aTeIeEM 1 06.10
9 CBOMCTBA CTEIIEHH C IEJIBLIM ITOKa3aTeIeM 1 09.10
10 CaoiicTBa cTeNeHU C LIEIbIM TOKa3aTeleM 1 11.10
11  CgoiicTBa CTENEHU C IIEJIBIM NTOKa3aTeIeM 1 13.10
12  CgoiicTBa CTENEHU C IIEJIBIM [TOKA3ATENEM 1 16.10
13 = KsagpatHslit TpExuiieH 1 18.10
14 = KBagparHblil TpEXUWIEH 1 20.10
15 PasnoxeHue KBaApaTHOIoO TpEXUIeHa HA MHOKUTEIN 1 23.10
16 = PasnoxxeHue KBaApaTHOroO TPEXUICHA HA MHOYKUTEIN 1 25.10
KonTtpouabHnas padora: "KBagpaTHbie KOpHH.
17 Crenenu. KBagpaTHblii Tpexusien" ! 21:10
18  AunreGpanueckas JpoOb 1 08.11
19 JlomycTrMbIe 3HaYEHUS TIEPEMEHHBIX, BXOISIINX B 1 1011
anredpanvecKue BeIpaKeHUs
20 JlomycTrMbIe 3HaYEHUS IEPEMEHHBIX, BXOISIINX B L 1311
anreOpanvecKrue BEIPAKCHHS
21 | OcHoOBHOE CBOICTBO anrebpandeckoi Apodu 1 15.11
22 | Cokpamienne npoOeit 1 17.11
23 | Coxpamenue apobeit 1 20.11
24 | Cokpamienne npoOeit 1 22.11




CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOKCHUEC U ACIICHUC

25 . 1 24.11
anreOpandecKux Apooeit
CrnosxeHue, BBIYUTaHUE, YMHOXKEHUE U JIEJICHHE

26 . 1 27.11
anredpandecKux apooei
Crnosxenue, BBIYUTaHUE, YMHOKEHHUE U JICTICHHE

27 . 1 29.11
anredpandecKux apooei
CrnosxeHue, BBIYUTaHUE, YMHOKEHHUE U JICTICHHE

28 . 1 01.12
anreOpandecKux Apooeit
IIpeoOpa3oBanye BEIpAKEHNH, COASPIKALLINX

29 PP b Pt 1 0412
anredpandeckue Apoou
IIpeoOpa3oBanue BEIpAKEHHH, COIEPIKALIIAX

30 PP b e 1 0612
anreOpandeckue Apoou

31 KourpouabHas padora: "Aaredpanyeckas apoonb" 1 08.12
[IpeoOpa3oBaHue BbIpaKEHH, COIEPIKALTIX

32 PP P et 1 1112
anreOpandeckue aApoou

33 | Ksagparnoe ypaBHeHUE 1 13.12

34  HemnonHoe kBaJgpaTHOE ypaBHEHUE 1 15.12

35 Hemnonnoe kBajpaTHOE ypaBHEHUE 1 18.12

36 = Dopmyna KOpHEH KBapaTHOTO YpaBHEHHUS 1 20.12

37 @®opwmyiia KOpHEN KBaAPaTHOTO YpaBHEHUS 1 22.12

38 = ®opmyna KOpHEHN KBaIpaTHOIO ypaBHEHUS 1 25.12

39 | Teopema Buera 1 27.12

40 Teopema Buera 1 29.12

OBUIEE KOJIMYECTBO YACOB 110 40

IMPOT'PAMME no0 30 nexadps
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