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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOAUMO s
POAODKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM kHU3HU. Pa3zBuTre y o0yJaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abcTpakimii, cnoco0e OTpakeHUs MaTeMaTUYECKON HAayKOH SIBICHHUI U MPOLECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyuBaeT pa3BUTHE YMEHHsI HAOII0JaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYArOIIMXCS: OHHU HCIONB3YIOT JSAYKTUBHBIC W
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
ananoruto. OOyyeHue  anrebpe  TpeAnosaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBJISIETCS pean3aiueil 1eaTeIbHOCTHOTO IPUHITUIA 00ydeHUs.

VYuebnas nucuuruimHa «Ausredpa» ocBamBaercss Ha ypoBHe OOO mo
Bapuanty 2.2.2 AOOII B mnpoJsioHrupoBaHHbIE Cpoku: ¢ 5 mo 10 kmaccsl
BKJIFOUUTEIBHO.

B crpykType mporpammbl y4eOHOTO Kypca «Anrebpa» majisi OCHOBHOIO

o01m1ero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMMAIOT COJICPKATCIIBHO-METOANYCCKUE
auHUN: «Yucina ¥ BBIUMCICHUN», «ANreOpandecKue BHIPAKCHUS», «YPaBHCHUS U
HepaBeHCTBa», «DyHkuum». Kaxkmas W3 3THX COACPKATEIBHO-METOINYCCKUX
JUHUHN pa3BHBACTCS HA MPOTSHKCHUHU TPEX JIET M3YUCHUS Kypca, B3aUMOJICHCTBYS C
IpPYTUMH €r0o JHUHHSAMHU. B Xome u3ydeHuss ydeOHOTO Kypca OO0ydaroImuMcs
MPUXOAUTCS JTOTHYECKU PACCY’KIaTh, MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
sa3bIK. B CBsI3M ¢ 3TMM B mporpammy ydeOHOro Kypca «Anredpa» BKIIIOUCHBI
HEKOTOpPHIE OCHOBBI JIOTHKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3ieiiax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOITUMUCS
OCHOB  YHHBEPCAIBHOTO  MaTeMaTthdeckoro si3bika. ComepkarenpHON |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «Uwclia W BBEIYHCICHHS» CIY)KAT OCHOBOW IS
JATBHEUINIET0 W3yYeHUsT MAaTEMAaTHUKH, CIIOCOOCTBYET PA3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIH30BATHCS ATOPUTMAMH, a
TaKKe TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX ISl TIOBCEHEBHOM



®U3HU. Pa3BUTHE MOHATHS O YKCIIE Ha YPOBHE OCHOBHOI'O OOINEro oOpa3oBaHUs
CBSI3aHO C pAIMOHAIBHBIMM W HPpAlMOHAIBHBIMUA YHCIIaMH, (HOPMUPOBAHUEM
IIPEACTABICHUA O JACHCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHUS YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JUHUM — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHAIOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro Jisi pEelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TIPEAMETOB M TMPaKTHUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusl Y4YeOHBIH Marepuan TpYNIUPYETCs BOKPYT
palMOHANIbHBIX BbhIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MaTEeMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNIeH, OMHMCAHHUs MPOLECCOB U
ABJIGHUNA peajbHOro Mupa. B 3agaunm oOyueHuss anrebpe BXOAST TakKke
JanbHellee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMHGPOPMATUKH, W OBJIAJICHUE HABBIKAMHU
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHne CUMBOJIBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTH4YE€CKOMY TBOPYECTRY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
0o0ydJaromuMHCsl 3HaHUN O (QYHKIUSAX KaK BaKHEWIEeW MaTeMaTHYeCKOW MOJCIH
JUTSL OTIUCaHUSI U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUIA B IPUPOJE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUN [IUBWIN3AINHN U KYJIbTYPBHI.

OcBoenue OOydYarONIUMUCSA C HApYHICHUSIMUA CIyXa M[POTPAMMHOTO
MaTepuaia Mo airedpe OCYIIECTBISETCS MMPEUMYIECTBEHHO Ha YpOKax IO
pykoBozcTBOM yuuTens. OHAKO JUisi MPOYHOTO OCBOCHHMS COJEpXKaHUS Kypca
TpeOyeTcsi TPeayCMOTPETh pPEryaspHOE BBINOJIHEHHE JOMAlIHUX 3aJaHUi,
UCKJTIOYas JIHU MPOBEICHUSI KOHTPOJIBHBIX paboT. [Ipu onpeneneHuu coaepskanus
U 00bEMa JIOMAIIHEro 3a7aHusi HeOOXOAMMO YUYeCTh HEI0IyCTUMOCTh NEPErpy3KH
oOydJarommuxcs y4eOHbBIM MaTEPHATIOM.

[IporpamMma BKJIIOYAET NPUMEPHYIO TEMATUYECKYI0 U TEPMUHOJIOTUUYECKYIO
JEKCHUKY, KOTOpas JOKHAa BOWTH B CJOBApHBIM 3amac OOy4Yalolmuxcs C
HapYIICHUSIMH CITyXa 3a CUET IeJIeHANPaBICHHONW OTpaOOTKH, MPEXKIE BCETO, 3a
CYET BKJIIOYEHHUS B CTPYKTYPY CJIOBOCOYETAHHUM, MPEMJIOKEHUN, TEKCTOB, B T.4. B
CBA3U C (POPMYIMPOBKON BBIBOJIOB, BBIIBMKEHUEM THUIIOTE3, OQPOPMIICHHEM
JIOTUYECKUX PACCYKICHUM, MPUBEACHUEM JI0KA3aTEIbCTB U T.II.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax u3ydaetrcsi y4eOHbIH Kypc
«Anrebpay», KOTOpPBIA BKJIIOYAET CIEAYIOIINE OCHOBHBIE pa3/esibl COAEP KaHUS:
«Yucna u BBIUMCICHUS», «ANreOpanyeckue BbIPAXKEHUS», «YPaBHEHUS U

HEPaBEHCTBa», « DYHKIIUN.



B pesynbrare Mcnoiab30BaHMs LU(PPOBBIX TEXHOJOTHMH B 00pa30BaTEIbHOM
npolecce y o0ydaroluxcsi ¢ HapylUleHHEM ciiyxa (OpMHUPYIOTCS 4YETbIpe BHA
1M(pPOBOIl KOMIETEHTHOCTHU

*MH(pOpPMALIMOHHAs U MEIUAKOMIIETEHTHOCTh (CIOCOOHOCTh pPaboTaTh C
pa3HbIMU U(GPOBBIMU pECypcaMu),

*KOMMYHUKATUBHasi  (CIIOCOOHOCTh  B3aMMOJICHCTBOBATh  MOCPEICTBOM
6si0roB, GOPYMOB, YATOB U JP.),

*TeXHUYECKasd (CIOCOOHOCTh MCHOJB30BATh TEXHUUYECKUE W MPOrPaMMHBIE
Cpe/CTBA),

srioTpedurensckas (COCOOHOCTH  pemarb C  MOMOILIBI0  HHU(PPOBBIX
YCTPOICTB U MHTEPHETA pa3IuuyHble 00pa30BaTeNbHbIE 3a]aUH).



COIAEPKXAHUE OBYYEHUA
8 KIIACC

Yuciaa v BbIYMCICHUS

KBagpatueiii kopenb u3 uucia. [loHsTue 00 uUppalMOHAIBHOM 4YHUCIHE.
JlecaTuuHble TPUOJIMKEHUST UppallMOHANbHBIX uKcesl. CBONCTBAa apu(METHIECKUX
KBaJpaTHBIX KOPHEH U UX NMPUMEHEHUE K MPEe0Opa30BaHUIO YUCIOBBIX BhIPAKCHUN
Y BBIYUCIICHUAM. [[€MCTBUTEIIBHBIC YHCIIA.

Crenens ¢ uenpIM nokKaszaTesneM u €€ cporictBa. CTaHIapTHas 3aIlKiCh YNCTA.

AJire0panyvecKkue BbIPaKeH U

KBanpatuelii  TpExwieH, pa3loXKEHHE KBAJpPaTHOrO TpEXWIEHA  Ha
MHOKUTEJIH.

AnrebGpandeckasi apoOb. (OCHOBHOE CBOWMCTBO anredpanyeckoi Japoowu.
CnoxeHnue, BBIYMTAHUE, YMHOXKEHUE, [IeJIeHHe aireOpandeckux Jpooeit.
PanrionanpHbIe BRIpAXKEHHS U UX TIPeo0Opa3OBaHUE.

YpaBHeHUs] M1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiinue ApoOHO-paIIMOHAILHBIE YPABHEHHUS.

I'paduueckas mHTEpHpeTanvs ypaBHEHUN C ABYMsI EPEMEHHBIMU M CHUCTEM
JUHEWHBIX YpaBHEHHUU C JABYMs IepeMeHHbIMHU. lIpumepsl pemeHus cucteM
HEJIMHENWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU.

Pemienre TeKCTOBBIX 3aj1a4 aareOpandeckKuM CriocoOoM.

YuciioBele HEpABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCUMIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucrteMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKUUMN

[lonsitue ¢ynkmuu. OOIacTh OMNpeAeNeHus W MHOXKECTBO 3HAYCHHI
¢ynkiuu. CriocoObl 3a1anus QyHKITHA.

I'padpux dbynkuuu. YUrenne cpoiictB dyHkuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHA, OTPaXKAIOMIUX PEeaTbHbBIE TIPOIECCHI.

ODYHKIIMY, OMUCHIBAIONIME TPSIMYI0 H OOpaTHYI MPOTOPIHUOHATHHBIC
3aBHCHMOCTH, uX rpaduxn. Oyukmun Y = X2, Y = x3, y = VX, y=|x|. Ipaduueckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKHU, I1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTH)KEHHUSIM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0SI3aHHOCTEHN TpaXkJIaHUHA U PEaU3alUU €ro
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4yHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpPeJICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSATh MaTEeMaTHYECKUE 3HAHUSA B HMHTEPECaxX CBOETO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOro K€ MpaBa JPYyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKkTepa SKOJOTHYECKUX MPOoOIeM U MyTel UX perieHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynHpoBaTh UJIEU, MOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U ABJICHUSIX, B TOM YHCJIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUS W NEUCTBHUS, (QOPMyIUpPOBaTH M OIICHUBATH PUCKU H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHble pe3ybTaThl OCBOCHHMS paboyell MporpaMMbl IO IO
Bapuanty 2.2.2 AOOII OOO coOTBETCTBYIOT pe3yJbTaTaM, OTPaKEHHBIM BO
dI'oC OO0 u OOIT OO0, HO amanTUPOBaHBI MPUMEHUTEIHLHO K OCOOBIM
o0pa3oBaTeIbHBIM MOTPEOHOCTAM O0YYAIOMIUXCS C HAPYIICHUSIMU CITyXa.

MeranpeaMeTHbIE PE3yNbTaThl BKJIIOYAIOT OCBOCHHBIE OOYYaIOIIMMUCA C
HapylIeHUEM CJyXa MEXKIpeaMeTHble TmoHATHS W Y Y]l (peryiasaTUBHEIE,
MO3HABATEIbHBIC, KOMMYHHKATHUBHBIE), CIOCOOHOCTh WX WCIOJB30BaHUS B
y4eOHOHM, TI03HABATEIBFHON W COIMANIBHOW TMPAKTHKE C YYETOM OCOOBIX
oOpa3oBaTeIbHBIX  MOTPEOHOCTEH;  CAMOCTOSTENBHOCTh  IUIAHUPOBAHUSA |
OCYLIECTBIICHUSI ~ y4eOHOM  AESATEIbHOCTH U OpraHu3alud  y4eOHOro
COTPYJHUYECTBA C MEJaroraMd U CBEPCTHUKAMU; MOCTPOCHUE WHIWBHUAYaJTbHOU
00pa3oBaTeIbHON TpaeKTOpUU C YYETOM 00pa3oBaTelbHBIX MOTpeOHOCTEH
KaXXJ10ro oOydYarouerocsi W JOMOJHUTEIbHBIX COMATUYECKUX 3a00J€BaHUM ISt
4acTu 00yYaroIInXCs.



Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JCHCTBHUS

ba3oBble JIoruuecKkune I[CﬁCTBHHZ

BBISIBIIATh U XapaKTePU30BaTh CYIIECTBCHHBIC MPU3HAKH MAaTEMaTHUECKUX
OOBEKTOB, TMOHATHI, OTHOUICHUH MEXIy MOHSATHAMH, (OPMYITUPOBATH
OTpe/ieNeHUs]  TMOHSTHUW, YCTaHABIMBAaTh CYIIECTBEHHBIM  MpPU3HAK
KJaccu(UKali, OCHOBaHUS 1Jii OOOOIIEHHS W CpaBHEHHS, KpPHUTEpUU
POBOJIMMOTO aHAJIN3a;

BOCTIpUHUMATh, (HOPMYIHpOBaTH ©  MPEoOpa3OBBHIBATH  CYXKICHHUS:
yTBEpAUTENbHBIE M OTpHUIATENbHBIC, CIWHUYHBIE, YacTHBIE W 0O0Inue,
YCITIOBHBIE;

BBISIBIIATH ~ MaTEeMaTHYECKWe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeunss B (akTaxX, MAaHHBIX, HAONIOJECHUSX U YTBEPKICHUSAX,
npeyiaraTh ~ KPUTEPUH IS BBISIBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNiaTh BBIBOJBI C HWCIOJBb30BAaHHWEM 3aKOHOB JIOTUKH, ICIYyKTHBHBIX M
VMHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOUSHHH 110 aHAJIOTHH;
pa3dupaTh T0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHHUH (TIPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENILHO HECJOKHBIE OKa3aTelbCTBA
MaTEeMaTU4YEeCKUX (PAKTOB, BBICTpAaUBATh aAPryMEHTAIMIO, MPUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BBIOMpATh CIOCOO perieHus ydeOHOW 3azadyu (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIIeHHs, BBHIOMpAaTh HauOoyiee MOAXOMSIMIHMN ¢ y4EToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieoBarebLCKue TeCTBUSA .

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIIENOBATEIBCKANA WHCTPYMEHT IMO3HAHUS,
dbopMyIUpoBaTh BOMPOCHL, (UKCUPYIOIIHME TMPOTHBOpPEUYHE, MpoOsIeMYy,
CaMOCTOSATETIbHO YCTaHAaBIMBAaTh HCKOMOE U JaHHOe, (OpMUPOBATH
TUTOTE3Y, apTYMEHTUPOBATH CBOIO TIO3UINIO, MHCHHUE;

IPOBOAUTH IO CAaMOCTOSITENIbBHO COCTaBIGHHOMY TUIaHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOONbIIIOE  WCCIIENOBaHME  TI0  YCTAHOBJICHUIO
OCOOCGHHOCTEM MaTeMaTUYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEX]1y CO00ii;

CaMOCTOATEIHLHO (POPMYIHPOBATH OOOOIIEHNUS U BHIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U O00OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIBUTATH
MIPETOI0KEHHUS O €TO Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:



BBISIBJISITh HEAOCTAaTOYHOCTh W M30BITOYHOCTh HMH(GOpMAIMH, IaHHBIX,
HEO0OXOIUMBIX JIJIsl PEIICHUS 3a]auH;

BbIOMpATh, aHAJIU3UPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
MH(OPMAIUIO Pa3INYHbIX BUAOB U (POPM IPECTABICHUS;

BbIOMpaTh QopMy TmpeacTaBlieHHs HWHGOpPMAMM U WIUIIOCTPUPOBATH
peliaemMble 3aJayd CXE€MaMM, JuarpaMMaMy, HWHOM Tpapukod Hu HUX
KOMOHHAIIHSIMU;

OLICHMBAaTh HAAEKHOCTh MH(MOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yuuTesaeM Wik cpopMyIupOBaHHBIM CAMOCTOSITEIBHO.

KoMMmyHuKaTHBHBIC YyHUBEpPCAJbHbIC YUeOHbIC 1eCTBHSA:

BOCIIPpUHMMATh H  (HOPMYJIUPOBATh CYXKICHUS B COOTBETCTBHHM C
YCIIOBUSMH M LEASIMHU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS TIO
XOJy PEIICHUS 3a]1a4l, KOMMEHTHPOBATH IMOTYYCHHBIH PE3yIIbTaT;

B X0JI¢ 00CYKJCHHS 33]1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMBI,
IPOOJIEMBI, peIIacMOM 3aJa4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU hopme hOpMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;
NPEJICTaBIATh  pe3yjbTaThl  pEIICHWs  3aja4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENIBHO  BbBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3a7a4 MPE3CHTAIIMN B OCOOCHHOCTEH ayTMTOPUH;
NOHMMaTh W HUCIOJIb30BaTh  NPEHMYIIECTBA  KOMAHIHOW M
UHAUBUAYATbHONH paOOThI MPU PEIICHHH Y4YCOHBIX MAaTEMaTHYCCKUX
3aJ1ay;

NPUHUMATh 1CJIb COBMECTHOM JCATEIBPHOCTH, IJIAaHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JOrOBapUBATHCA,
00CyXIaTh TPOLIECC U Pe3ysIbTaT padOTh, 0000IaTh MHEHHS HECKOIBKHUX
JIFO/ICH;

y4acTBOBaTh B TPYyNMHoOBBIX ¢Gopmax padoTel (0OCyKneHus, oOMeH
MHEHUSIMH, MO3TOBbIE INTYpMBl U JPyTU€), BBIMOIHATH CBOIO YacThb
paboOThI M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTHMMH YJCHAMU KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

PeryjisiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuszanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIISHUs 3aaadu (UId ero
4acTh), BBIOUPATH CIOCOO PEIIEHUS] ¢ YYETOM HMMEIOIIUXCS PECYpPCOB H



COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUpPOBaTb U KOPPEKTHUPOBATH
BapUaHThI PEIICHUI ¢ y4ETOM HOBOM MH(POpPMaLIUU.
CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

e BJANETh CHOCOOAMHM CaMOIIPOBEPKH, CAaMOKOHTPOJIS TIpoiecca U
pe3yJibTaTa pelUIeHUs MAaTEMAaTUYECKOW 3a/1a4H;

e TMPEABUIECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThb NPU PEIICHUH
3a7a4d, BHOCUTb KOPPEKTHUBBI B [ESITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OIIUOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUBAaTh COOTBETCTBHUE PE3ybTaTa NESATEIBHOCTH MOCTABICHHON LEIU
U YCJIOBUSAM, OOBSICHATh MIPUYUHBI JIOCTHXKCHHS WM HEIOCTUKEHUSI 11EJIU,
HAXOJIUTh OIIMOKY, JaBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI

K koHmy oOyuenuss B 8 kJjacce OOyYarOmMICS TMOJTYYUT CICAYIOIIHE
IPEMETHBIE PE3YIIbTATHI:

Yucsa v BLIYUCTICHUS

Hcnonb3oBaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJICHUS U BBIYMCICHUH, n300paxarh eHCTBUTEIbHBIC
YHUCJla TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

[IpumeHsAT, MOHATHE apUPMETUYECKOTO KBAJIPAaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHbI€ KOPHU, UCIIOJIb3YS MPU HEOOXOAMMOCTU KAJIbKYJSTOP, BBITOJHATH
npeoOpa3oBaHusl BBIPAXKEHUHM, COAEp)KAUIUX KBaJApaTHBIE KOPHH, HCIOJIb3Ys
CBOMCTBa KOPHEW.

Hcnonb3oBaTh 3amucu OOJBIIUX M MaJbIX YUCEN C MOMOIIBIO JECITUYHBIX
npoOeii u creneHeit yucia 10.

AJire0panyvecKne BbIpasKeHU s

[IpyuMeHAT, MOHATHE CTENEHM C LEJIbIM  I[I0Ka3aTesieM, BBINOJHSITH
peoOpa3oBaHus BEIPAKECHHM, COAEPKAITUX CTEMIEHHU C IEIBIM ITOKa3aTelIeM.

BBITIOJTHATE TOXKJIECTBEHHBIE MPeoOpa30BaHUs PAMOHANBHBIX BBIPAKECHUIM
Ha OCHOBE MPaBUJI ICUCTBUI HaJl MHOTOYWICHAMH U aNre0pandecKuMu ApoOsiMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIH.

[TpuMensTh peoOpa3zoBaHus BBIPAKEHUM JJIsl pELICHUS Pa3IUYHBIX 3a7a4 U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATTbHOMN MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHbIE, KBaJpaTHbIC YPAaBHEHUS W PalMOHAIbHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPAaBHECHUH C JIByMS IEPEMEHHBIMHU.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHU U CUCTEM YPAaBHEHHI, B
TOM YHCJI€ C IPUMEHEHUEM TI'pauUecKuX MpeAcTaBieHU (ycTaHABIMBATh, UMEET



JIA YpaBHCHUE WIIM CHUCTEMA YPABHEHUU PEILICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

[lepexonuth OT ciOBeCHON (HOPMYIMPOBKU 3ajauyu K €& ainreOpanyueckoit
MOJEIU C TIOMOUIBK0 COCTaBJICHHUS YPAaBHEHUS WM CHUCTEMBI YpPAaBHEHUM,
AHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4M ITOJYYEHHBIN PE3yJIbTaT.

[IpyMeHAT, CBOMCTBA YMCIOBBIX HEPABEHCTB JUISI CPABHEHUsS, OLCHKH,
peliaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM W UX CHUCTEMBI, JaBaTh
rpauyecKyl0 WUIIOCTPAllUI0 MHOXECTBa pEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUUMA

[TonuMaths ¥ KCMOIB30BaTh (PYHKIIMOHAJIBbHBIC MOHSTHUS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUCHMS), OMpEACNsITh 3HaueHWe (YHKIUMU TO 3HAYEHUIO
apryMeHTa, onpeessaTh CBOMCTBA (DYHKIIMU 10 €€ TpadukKy.

CrtpouTth rpaduku dJIeMEHTAPHBIX (PYHKIIUNA BUAA:

y = kiX, y = X2, y = x3)y = x|, Y = VX, omucbiBaTh CBOWCTBa YHCIOBON
dbyakuu no e€ rpaduxy.



8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 0 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 4 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 3 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 10 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 10 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 8 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 8 1
paBHEeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 3
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 6
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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