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HOACHUTEJIBHAA 3AIIMCKA

AnreGpa ABII€TCS OHUM U3 OMIOPHBIX KYpPCOB OCHOBHOT'O O0IIETr0 00pa30oBaHUs:
OHa o0ecreunBaeT U3y4eHUE APYTUX JUCHUIUINH, KaK €CTEeCTBEHHO-HAYYHOTO, TaK U
I'YMaHUTapHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JJIsl TPOJOJIKEHUsT 00pa30BaHUs U
B TOBCEIHEBHOW >XM3HMU. Pa3zBuTHe y OOy4alOIIMXCS HAay4YHBIX MPEACTABICHUU O
MPOUCXOXKIECHUU M CYIIHOCTH aireOpanyeckux aOCTpakiuii, crocode OTpaKeHUs
MaTeMaTU4YeCKONM HAyKOW SIBJICHUN M TPOLIECCOB B MPHUPOJE U OOIIECTBE, POJIH
MaTeMaTU4YeCKOro MOJICTUPOBAHHUS B HAYYHOM MTO3HAHUU U B IPAKTHKE CIIOCOOCTBYET
(dbopMUPOBaHUIO HAYYHOT'O MUPOBO33PEHUS U KAUECTB MBIIIUICHUS, HEOOXOAUMBIX JIJIsI
aJlanTalu B COBpeMeHHOM g poBoM ob1iecTBe. M3yuenue anreOpsl odbecrieunBaet
pa3BUTHE yMEHUs HaOJII0JaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JEeUCTBUST M BBIBOABI, (popMynupoBaTh yTBepkaeHUs. OCBOCHHE Kypca aireOpsl
obecrieurBaeT pa3BUTHE JIOTMUYECKOTO MBIIUICHUSI OOYYAIONIUXCS: OHU HCIOJIB3YIOT
NEyKTUBHBIC M WHIYKTUBHBIE pacCyXACHUs, OO0O0OIIeHWE W KOHKPETHU3AIIHIO,
abctparupoBanue u ananoruto. OOyueHue anreOpe MpesanonaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOATEIBLHON JEATEIBHOCTH OOYYAIONIMXCS, MOITOMY CaMOCTOSITEIbHOE
peleHre 3a1a4 sIBIsSeTCs peanu3aluen 1eaTeIbHOCTHOTO MPUHITUIA 00yUYeHHs.

B ctpykType mporpamMmsl yd4eOHOTO Kypca «Anredpa» s OCHOBHOTO OOIIEro
o0pa3oBaHHs OCHOBHOE€ MECTO 3aHHMAIOT COJEP)KATEIbHO-METOJAMYECKHE JUHUU:
«Yucrna W BBIYUCIHCHUS», «AJTeOpandecKkue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBay», «Dynkiuny. Kaxnas u3 sTux comepxkaTebHO-METOIUYECKUX JTUHUN
pPa3BHUBAETCSl HAa MPOTSKEHUU TPEX JIET U3YUECHUSI Kypca, B3aUMOJEHCTBYS C IPYTUMU
ero JuHUAMH. B Xoze wu3yueHus ydeOHOTro Kypca OOydYaroIMMCS MPUXOIUTCS
JIOTUYECKU PACCYKIaTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK. B CBsI3u C
3TUM B TIPOrpaMMy Y4eOHOro Kypca «Airedpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTABICHHBIE BO BCEX OCHOBHBIX paslelax MaTeMaTHUYecKoro
oOpa3oBaHUs W  CIHOCOOCTBYIOIIME  OBJIQJICHUIO  OOyYarOIIUMHUCS  OCHOB
YHUBEpPCAJIBHOTO MaTeMaTU4yecKoro s3bika. ColepkaTeabHON U CTPYKTYpHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «Anrebpa» SBISETCA €ro HHTETPUPOBAHHBIN
XapaKkTep.

Conepxanue TMHUU «Yucaa ¥ BBIYUCICHUSD CIIY>KUT OCHOBOM IS TaJIbHEHIIIETO
M3YYCHHUS MAaTeMATHUKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOYYaIOUIUXCSI JIOTHYECKOTO
MBIIUIEHUSI, (OPMUPOBAHUIO YMEHHSI TIOJIb30BATHCS QJITOPUTMaMHU, a TaKKe
MPUOOPETCHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TIOBCEHEBHOM JKU3HM.
Pa3BuTne MOHSATHSA O YMCIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMS CBS3aHO C
PaIMOHAILHBIMU Y UPPAIIMOHATBHBIMU YUCIaMH, (POPMHUPOBAHUEM MIPEACTABICHHUM O
NEUCTBUTEIIBHOM YHCIJE. 3aBEpIICHUE OCBOCHUSI YHCIOBOW JIMHHUU OTHECEHO K
cpeaHeMy o01ieMy o0pa3oBaHHMIO.

CoaepxaHue IByX alreOpandecKux JUHUN — « AreOpandecKue BhIPAXKCHUS» U
«YpaBHEHUSI U HEPABEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Y OOYYAIOLIUXCS
MaTeMaTH4eCKOro amnmnapaTta, HEOOXOJMMOro JUisi pelleHUs 3ajlad MaTeMaTHKH,
CMEXKHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO



oOmero oOpa3oBaHMs y4eOHBI MaTepuan TPYNIHUPYETCS BOKPYT pallOHATbHBIX
BbIpakeHUU. AnreOpa JAEMOHCTPUPYET 3HAUYCHHE MATEMaTUKU KakK s3bIKa IS
MOCTPOEHUS] MATEMAaTUYECKUX MOJIENIEH, ONMCAHUS IPOLECCOB U SIBJIEHUN peaJbHOTO
mupa. B 3amaum o00ydeHuss anreOpe BXOIAT TaKKe JajbHEHIIee pa3BUTUE
AITOPUTMUYECKOTO MBIILICHUS, HEOOXOIUMOTO, B YaCTHOCTH, JJIsI OCBOCHHUS Kypca
nHpOpMaTUKKA, U  OBJAJICHHE  HaBbIKAaMH  JCAYKTHUBHBIX  PACCYXKJCHHIA.
[IpeoOpa3oBaHue CUMBOJBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpa)KEHUS,
CIOCOOHOCTEN K MaTeMaTH4YE€CKOMY TBOPUECTBY.

Copnepxxanve (yHKUMOHAIBHO-TPAUUYECKON JIMHUU HAIEJIEHO Ha TMOJy4YeHUe
0o0ydJaromuMuCs 3HaHUN 0 PYHKIUAX KaK BaXHEUIIEH MaTeMAaTHUYECKON MOJENIH JJIsl
ONMMCAHMSI M MCCIIEIOBAaHUSI Pa3HOOOPa3HbIX MPOLECCOB M SBJICHUM B MPUPOAE U
oOmectBe. M3yuenune matepuana crnocoOCTBYET Pa3BUTHIO y OO0YYAIOLIUXCS YMEHUS
UCIIOJIH30BaTh Pa3IMYHbIC BHIPA3UTEIIBHBIC CPEJICTBA SI3bIKAa MATEMATUKH — CJIOBECHBIE,
CUMBOJIMYECKHUE, rpaduueckue, BHOCUT BKJIaJ B (POPMHUPOBAHHUE MPEICTABICHUNA O
POJIM MaTEMATUKH B PA3BUTUHU IUBUIN3AINH U KYJIbTYPBHI.

CornacHo yueOHOMY TUTaHy B 79 Kj1accax uzydaercst yueOHbIN Kypc « Anredopay,
KOTOPBIM BKJIIOYAET CIEAYIOIIMEe OCHOBHBIE pasfeibl coaepxkaHus: «Yucna u
BBIUUCIICHUS», «AJreOpanyeckue BBIPAXKEHUS», «YPABHEHHS W HEPABEHCTBAY,
«DyHKIHAWY.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacoB: B 7 kiacce —
102 4gaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Heaeno), B 9 kinacce —
102 gaca (3 yaca B HEJIEJIIO).



COILEPKAHUE OBYYEHUA

Yucia 1 BLIYUCTICHUS

KBagpatubiii kopenb u3 uucina. lloHdarue o0 wuppauMOHAIBHOM YHCIIE.
JlecaTuuHble TPUOIIDKEHUST UppallMOHANbHBIX yucen. CBoiicTBa apuMEeTHYECKUX
KBaJpaTHBIX KOPHEH M UX NMPUMEHEHHUE K MPEoOpa30BaHUIO YUCIOBBIX BBIPAKCHUN U
BBIYUCIICHUSAM. J[€HCTBUTEIILHBIC YHCIIA.

CreneHb C 1EnbIM MoKa3zaTeneM U €€ cBorcTBa. CTaHIapTHAS 3aMKCh YUCTA.

AJireOpanyecKue BbIpasKeHHU s

KBanparthblil TpEXUiieH, pa3a0oKeHUE KBAAPATHOIO TPEXUJICHA HA MHOKUTEH.

Anrebpanueckas ApoO6b. OCHOBHOE CBOWCTBO anreOpandeckoil JpoOwu.
Cnoxenue, BbIUMTAHWE, YMHOXXEHHE, JIeJICHHE  aireOpandyeckux  Jpooeit.
PanrionanbHbIe BRIpAXKEHHS U UX TTPeoOpa3oBaHueE.

YpaBHeHUs ¥ HEPABEHCTBA

KBanpaTHoe ypaBHeHHe, (opMysia KOpHEH KBaJpaTHOTO ypaBHeHHUs. Teopema
Buera. Pemienne ypaBHEeHN#, CBOASAIIMXCS K JMHEMHBIM U KBaJApaTHbIM. [Ipocreimue
JTPOOHO-PAITMOHAIBHBIC YPABHEHUS.

I'paduueckas mHTEpHpeTaIus ypaBHEHUH C JABYMsS MEPEMEHHBIMH M CHUCTEM
JVHENHBIX YpaBHEHHMH C JAByMsd TMepeMeHHbIMU. [Ipumepnl pelieHus cucteM
HEJIMHEMHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMM.

Perrenrie TeKCTOBBIX 3aj1au alreOpandeckuM CriocoOoM.

YuciioBele HEPABEHCTBA M MX CBOMCTBA. HepaBEHCTBO ¢ OMHOM MEPEMEHHOM.
PaBHOCUIIBHOCTh HEpAaBEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTteMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKUUHA

[Housitne dynkumuu. O6IaCTh ONpPENENECHUs U MHOKECTBO 3HAYCHUN (PYHKIUU.
CrniocoOn1 3aanust GyHKIIHA.

I'padpux ¢yskmun. Urenue cBoiicTB (yHkiuu mo e€ rpaduky. [Ipumepst
rpadukoB GYHKIIHA, OTPAXKAIONIUX peaTbHbIE MPOIECCHI.

OyHKIMY, OINUCHIBAOIINAE TMPSMYIH0O M OOpaTHYIO MPOMOPIIMOHAIBHBIE
3aBucuMoctH, ux rpabuxu. Oyukuun y = X2, y = x3, y = VX, y=|x|. ['paduueckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJibTaThl OCBOCHHUS IPOrpaMMbl y4eOHOTO Kypca «Anredpa»
XapaKTEPU3YIOTCH:

1) naTpuoTHYeCcKOe BOCIMTAHHUE:

IIPOSIBJIEHNEM HMHTEpECA K MPOIUIOMY M HACTOSIIEMY POCCUMCKON MaTEMATHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JTOCTHXKEHHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUICKOMN
MaTEMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUH B JPYTrUX HayKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEW Tpa)kAaHUHA W peaju3alud ero
npaB, IPEICTABICHUEM O MAaTEMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBJICHUH, MPOIEAYp TPakKJAHCKOro oOIIecTBa (Hampumep, BBIOOPHI,
ONpOCHI), TOTOBHOCTHIO K OOCYXKICHHIO JSTUYECKUX MpoOJeM, CBA3aHHBIX C
NPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUM HayKu, OCO3HAHUEM Ba)KHOCTH MOPaJIbHO-
ATUYECKUX MPUHIIUIIOB B JEATEIHHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAHOBKOM Ha AaKTHUBHOE YYacTHE B pELICHWM IPAKTHYECKMX 3ajad
MaTEMaTU4YECKOM HAIPaBIECHHOCTH, OCO3HAaHUEM Ba)XXHOCTH MaTEMaTUYECKOTO
o0Opa3oBaHMs Ha MPOTSHKEHMHM BCEH KU3HU JUIs YCIEIIHOW NpoQecCHOHANbHON
JESITEIbHOCTH W Pa3BUTHUEM HEOOXOAMMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
HOCTPOEHUEM HMHIUBUAYATbHONW TPAaeKTOpUMU O0Opa30oBaHUs U KUZHEHHBIX IUIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K  SMOIIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3aJad, pEIIeHUH, pacCyKICHWH, YMEHHUIO BHJIETh
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NTO3HAHMA:

OpUEHTauuel B JEATEIbHOCTH Ha COBPEMEHHYK) CHUCTEMY Hay4HBIX
IIPEICTABICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS 4YEJIOBEKA, MPUPOIBI U
o0miecTBa, TMOHMMAaHHEM MaTeMAaTUYeCKOM HayKu Kak c@epbl 4YeI0BEUeCKOM
NEeSATENbHOCTH, 3TANoB €€ pPAa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTHS LMBWINA3ALMUH,
OBJIAJICHUEM SI3bIKOM MATEMATHKH M MaTE€MaTHYECKOW KyJIbTYpOH KakK CpEICTBOM
MO3HAHUSA MHpaA, OBJIAJACHUEM MPOCTEUINMMHU HAaBBIKAMHM HCCJEI0BATEIbCKON
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (POPMHUPOBAHHME KYJbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAr IOy Y Hsl:

TFOTOBHOCTBIO NPHUMEHSITh MAaTEMAaTHYECKHE 3HAaHUSI B HWHTEpPEcax CBOEro
3I0pOBbsl,  BEIEHHA  310poBOro  oOpa3a  Xu3HM  (3J0pOBOE  IHTAHHE,
cOaJIaHCUPOBAHHBINA PEKUM 3aHATUN U OTZIbIXA, pEryJisipHas pu3nyeckas akTUBHOCTB),



c(hOpMUPOBAHHOCTHIO HaBbIKa pe(ICKCUM, MPU3HAHUEM CBOETO MpaBa Ha OIMIMUOKY U
TaKOro0 )K€ MpaBa APYroro 4eJI0BEKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHUE:

OpUEHTAIlMEN Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUMW NJIs PEIIeHHs 3a/1ad B
00J1acTU COXPaHHOCTHU OKPYXKAIOIIEH Cpebl, TUIAHUPOBAHUS MOCTYIKOB U OLIEHKU UX
BO3MOJKHBIX TIOCJIEACTBUN ISl OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM TJI00aJIBHOTO
XapakTepa HKOJOTUUECKUX MPOoOIeM U MyTel UX PEIICHHUS;

8) aganTauus K M3MEHSIIOUIUMCSH YCJAOBHSAAM COLUMAJIBHOW M NPHUPOIHOM
cpeabl:

TOTOBHOCTBHIO K JCHUCTBUSIM B YCIOBUSX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIETEHTHOCTU uYepe3 MPAKTUUYECKYIO JEATeIbHOCTh, B TOM YHCJIC
YMEHUE YUYUTHCS Yy APYTUX JIOJeH, MPpUOOpETaTh B COBMECTHOM JEATETLHOCTH HOBBIC
3HAHUS, HABBIKU U KOMIIETCHIIUU U3 OTbITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWUH, B TOM 4YHCIE
dbopmynupoBaTh UJEH, MOHITHS, TUIIOTE3bl 00 0OBEKTAX W SBJICHUSX, B TOM UYHCIIC
paHee  HEM3BECTHBIX, OCO3HAaBaTh  JEPUIUTHI COOCTBEHHBIX 3HAHUU W
KOMITIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOMHUA KOHTPMEpP, KOPPEKTUPOBATH MPUHUMACMBIC
pelieHuss U JAecTBUs, (QopMyIHpoBaTh M OIEHUBATH PUCKH U TIOCIEICTBUA,
(GbopMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

e BBIBISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MaTEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWH MEXIYy MOHITHIMH, (OPMYITUPOBATH
OTIpEJICICHNs] ~ TOHSATHH,  yCTaHABIMBATH  CYIIECTBEHHBIM  TPHU3HAK
KiIaccu(UKaIMi, OCHOBaHUS JJisi OOOOIIEHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOJAMMOTO aHAJIN34;

e BOCIHpPUHUMATH, (HOPMYIUPOBaTH W  TPEOOPa3OBBIBATH  CYXKICHHUS:
yTBEPAUTEIbHBIE U OTPULATEIbHBIE, €JAUHUYHbIC, YacCTHblE U OOIIHe,
YCJIIOBHBIE;

e BBUIBJISTH MATEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPKICHUSX, MPEIaratb KPUTEPUH
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEUMN;

e JCJAaTb BBIBOJAbI C MCIIOJIB30BAHHMEM 3dKOHOB JIOTHUKHM, ACAYKTHBHBIX H
WHAYKTUBHBIX YMOSaKquCHHﬁ, YMOSaKJ'HO‘-IeHI/Iﬁ 10 aHaJIOT'uu,

e pa3bupaTh J0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEpPKICHUU (NpsSMble U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIbHO HECJIOXKHBIE JI0Ka3aTelbCTBa



MaTeMaTU4eckux (akToB, BBICTpaUBaTh AapryMEHTALMIO, I[PUBOAUTH
MIPUMEPBI U KOHTPIPUMEPBL, 0OOCHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

BbIOMpaTh CcHoco0 pemieHus y4yeOHOM 3anayd (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHMs, BbIOUPATh HaumboJee MNOAXOAAUIMI ¢ y4ETOM
CaMOCTOSTEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBbIe ucciiea0BaTeIbLCKIE NEMCTBUS .

UCIIOJIb30BaTh BOMPOCHl KaK MCCIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh BOIMPOCH, (PUKCUPYIOIIME NPOTUBOpEUnEe, MpodiIemy,
CaMOCTOSATEIILHO YCTaHABIMBATh UICKOMOE U JaHHOE, (POPMUPOBATH TUIIOTESY,
apryMeHTHUPOBATh CBOIO MO3UIMI0, MHEHUE;

IPOBOJIUTh IO CaMOCTOSATENBHO COCTaBIICHHOMY IUJIaHY HECJIOXKHBIN
AKCTIIEPUMEHT, HEOOJIbIIIOE MCCIIEOBAaHUE TIO YCTAHOBJICHHIO OCOOCHHOCTEM
MaTEeMaTHYE€CKOTO 00bEKTa, 3aBUCUMOCTEN 0ObEKTOB MEKy COOO0M;

CaMOCTOSITeIbHO (OPMYJIUPOBAaTh OOOOIIEHHS W BBIBOJBI MO pe3yJibTaTam
NPOBEIEHHOTO HAOJIOACHUS, WCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M OOOOIIICHUI;

IMPOTHO3HUPOBATH BO3MOKHOC PA3BUTHC IIPOHCCCA, a TAKIKC BbIABUI'ATb
IMPCAITOJIOKCHUS O €TI0 pa3BUTHH B HOBBIX YCJIOBHAX.

PabGora ¢ undgopmanmeii:

BbIABJIATE HCOOCTATOYHOCTH H M30BITOYHOCTD I/IH(l)OpMaLII/II/I, JaHHBIX,
H€O6XOIII/IMBIX IJIA pCIICHUA 3ada4H,

BbIOMpATh, AaHAIM3UPOBATH, CHCTEMATU3UPOBATH W HHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BBEIOMpaTh GopMy TpeAcTaBlIeHHS HWHQOpMaMK H WILIIOCTPUPOBATH
pemraemMbie 3aJayd  CXEMaMH, JAMarpaMMaMu, WHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMHPOPMAIMH TIO KPUTEPUAM, NPEII0KEHHBIM
yuuTesaeM Wik chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

BOCIIPUHUMATH U (DOPMYIHPOBATH CYXKIAEHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMUA OOUIEHUs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX U TIUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 XO1y PELICHUS 3a/1a4H,
KOMMEHTHPOBATh MOJYYECHHBIN PE3YJIbTaT;

B X0JI¢ OOCYKJICHHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI,
mpoOJIeMBI, peIacMoi 3a/Jadd, BBICKA3bIBaTh HCH, HAIlCJCHHBIC Ha ITOMCK
pEIIeHUs, COTIOCTABIATh CBOM CYXKJICHHS C CYXKACHUSIMH IPYTUX YIaCTHUKOB
auajgora, OOHAPYXKWUBATh Pa3IMYMEe M CXOACTBO IO3UIIHNHA, B KOPPEKTHOM
dbopme hopmMyIUpOBaTH pa3HOTIACHS, CBOM BO3PAKECHHUS;



e TPEACTABIIATH PE3YIBTATHI PEIICHUS 3a7a4M, SKCIIEPUMEHTA, UCCIEA0BaHUS,
MIPOEKTA, CAMOCTOSITENIbHO BbIOMPATh (hOpMaT BBICTYIUIEHHS C YYETOM 3a]a4y
MPE3EHTALMU U OCOOEHHOCTEN ayAUTOpHUH;

e TIOHMMATh W MUCIIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM M WUHIAWBUAYaTbHOU
paboTHI MPHU pPelICHUN YUeOHBIX MATEMATHYECKUX 3a/1a4;

e TMPUHUMATH II€JIb COBMECTHOW JEATEIHLHOCTH, IUIAHMPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThI, pacmpeneisiTh BHIBI padOT, JIOrOBapUBATHCS,
o0CcyXaaTh MPOIECC W pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJIbKUX
JIIOACH;

e Y4acCTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CYkaeHUSI, 0OMEH MHEHUSIMU,
MO3TOBbIE€ IITYPMBI W JpYyrue), BBHIMOJHSATH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOU JEUCTBUS C APYTMMU 4YJI€HAMU KOMaHJbI, OIICHUBATh
KauecTBO CBOEro BKJaga B  OOmUHA MNPOAYKT TIO0  KPUTEPHUSM,
c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aHMOCHCTBHUSI.

Pery/isiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

e CaMOCTOSITEJILHO COCTAaBJSITh IUIAH, AJITOPUTM peIISHUs 3aJauu (WA €ro
4acTh), BBIOMpPATh CHOCOO pEIIeHUs C Y4ETOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTUpPOBaTh M  KOPPEKTUPOBATH
BapHaHTHI PEIICHUM ¢ yIETOM HOBOM MH(pOPMAIIUU.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII UHTEJJIEKT:
e BIIQJIETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS Tpoliecca U pe3ybTaTa
pEIIeHUs] MaTeMaTHYEeCKOM 3a1a4H;

e TPEABUAECTH TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh MPHU PEIICHUM 3aJ1a4H,
BHOCHUTHh KOPPEKTHUBBI B JEATCIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HalJIEHHBIX OIUOOK, BRISBICHHBIX TPYIHOCTEH;

e OLICHHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU MOCTABICHHOW LEIU U
YCIOBUSAM, OOBSICHATH TPUYUHBI JOCTWKECHUS WU HEJOCTIKEHUS IIeIH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTBITY.

NPEAMETHBIE PE3YJIBTATHI

K xoHmy oOydenus B 8 Kkiacce oOy4arIIuics TMOJYYUT CICAYIOIIHE
MpeIMETHBIE PE3YIbTAThI:

Yucaa v BbIYUCICHUS

Hcnonb3oBaTh HaYaIbHBIC TIPEJICTABICHUS O MHOKECTBE IEUCTBUTEIHHBIX YHCEIT
JUIsS. CpaBHEHUS, OKPYIJICHHS W BBIYMCICHUMN, M300pa)kaTh JICMCTBUTEIBHBIC YHCIIA
TOYKAMHU HA KOOPAWUHATHOW MPSIMOM.

[IpumeHaTsr TIOHATHE apU(PMETHYECKOTO KBAAPaTHOTO KOPHSA, HAXOJUTh
KBaJ[paTHbIC KOPHHW, HCTOJB3YSd MPH HEOOXOAUMOCTH KaIbKYJIATOP, BBIMOJHATH



npeoOpa3oBaHus BEIPAKCHUN, COIEPKAINX KBaIpaTHbIC KOPHU, HCTIOIb3Ys CBOMCTBA
KOpHEM.

Hcrnonp30BaTh 3amucu OOJIBIIUX W MaJIbIX YHCET C TIOMOIIBIO EeCATUYHBIX
npoOeii u creneHedt uucna 10.

AJaredpanveckne BbIpasKeHHsI

[IpuMeHAT, TOHATHE CTENEHW C  [EeJIbIM  TOoKa3aTejeM, BBITOJIHATH
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIINX CTETICHHU C TETBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOXKIECTBEHHBIC MPEOOPa30BaHUS PAIlMOHAIBHBIX BBIPAXKCHUN Ha
OCHOBE TPaBUJI ICHCTBUI HAaJl MHOTOWICHAMH U aJITeOPandeCKUMHU IPOOSMH.

PacknanpiBaTh KBaApaTHBIN TPEXUIICH HA MHOKUTEIH.

[TpumeHsATs TTpeoOpa30BaHUs BBIPAKCHUH JUIA PEIICHHS Pa3IMYHBIX 33]1a4d U3
MaTEMaTUKH, CMEKHBIX MTPEJAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS M HEPABEHCTBA

Pemats nuHeElHBIC, KBaJpaTHbIC YpPaBHCHHS W pPaIlMOHAJIBHBIC YpaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUMU C JBYMS TIEPEMCHHBIMH.

[TpoBOIUTE IPOCTEHIITNE UCCIICIOBAaHUS YPABHCHHUH U CUCTEM YPaBHCHH, B TOM
quClie ¢ TPUMCHCHHEM TpadHuecKuX MpeACTaBICHUH (yCTaHABIWBAaTh, MMECT JIH
YpaBHCHHE WJIM CUCTEMa YPABHCHHH PEIICHUS, €CITH HUMEET, TO CKOJIBKO, U TIpoYee).

[TepexoauTh OT CIOBECHON (POPMYITHPOBKH 33J1a4H K e€ anreOpanvdecKor MoIen
C TIOMOIIBIO COCTABJICHUSI YPABHEHHS WM CUCTEMbl YpaBHEHUH, HHTEPIIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a/1a4i MOJYYeHHBIA PE3yNbTaT.

[IprMeHsATH CBOMCTBA YHUCIOBBIX HEPABEHCTB JJII CPABHEHHS, OLICHKH, pelllaTh
JUHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHON U MX CHUCTEMBI, 1aBaTh rpaduyecKyro
WUTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lorumaTe ¥ HCMOIB30BaTh (DYHKIMOHAIBHBIC TOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYCHHUS), OINPEACNATh 3HaueHue QYHKIUUA TI0 3HAYEHUIO
apryMeHTa, oNpeessaTh CBOMCTBA GYHKIMU 110 e€ Tpaduky.

CtpouTth rpaduku JIeMEHTAPHBIX (PYHKIIUHA BUAA:

y=k/x,y=x2,y=x3,y=|x|, y = VX, OmiCBIBAaTH CBOICTBA YHCIOBOI QYHKIIHH 1O
e€ rpaduky.



TEMATHYECKOE IINIAHUPOBAHUE

DJIEeKTPOHHbIE
(uudpossbie)
Koumn4yecTBo yacos o0pa3oBaTte/ibHbIE
Ne HaumeHoBaHue pa3aeioB pecypcol
n/m | ¥ TeM NPOrpaMMbl
K I
Beer OHTPOJIb paKkTU4
HbIE ecKme
0
padoTsI padoThbI
1 Yucna v BEIYUCIICHUS. 15 bu6mmorteka [IOK
KBagparHsle kopHU https://m.edsoo.ru/7f417af8
Yucna v BEIYUCIICHUS.
2 CTerneHb C IeJIbIM 7 bubmorera [JOK
B https://m.edsoo.ru/7f417af8
ToKa3aTeieM
AnreOpandeckue
3 BEIpaskeHns. KBanpaTHEbIi 5 1 bubmmorexa TOK
p ’ b https://m.edsoo.ru/7f417af8
TPEXWICH
AnreOpandeckue
bu6moreka [IOK
4 BBIPAKEHUS. 15 1
https://m.edsoo.ru/7f417af8
Anrebpaundeckas 1po0b
5 YpaBHEHUs 1 HEPABEHCTBA. 15 1 bubnuoreka [IOK
KBanpaTHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUs 1 HEPABEHCTBA. 13 bubnuoreka [IOK
CucreMbl ypaBHEHHI https://m.edsoo.ru/7f417af8
YpaBHeHUs 1 HEPABEHCTBA. bubnuoreka [JOK
7 12 1
Hepasencrtpa https://m.edsoo.ru/7f417af8
OyHkiuu. OCHOBHBIE bubnuoreka [JOK
8 5
MOHATHUSA https://m.edsoo.ru/7f417af8
9 OyHKIMU. Ynucnossie 9 bubnuoreka [JOK
GbyHKIIII https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 I1 606 6 1
OBTOPCHHUE H ODODIICHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 102 5 0
10 [TPOT'PAMME

Yueonuk: Maremaruka. AJITEBPA 8 kiace Makapbiues FO.H. u ap.
(0a30BbBIN YPOBEHD) INPOCBEUIEHUE 2023
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