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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sIBISIeTCS OJHHM W3 ONOPHBIX KYypCOB OCHOBHOTO 00IIero oOpa3oBaHUs: OHA
o0ecrieunBaeT HU3YYCHUC NPYTIUX NJUCHUIIIMH, KaK CCTCCTBCHHO-HAYYHOI'O, TAK U TYMAHUTAPHOI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJDKEHUSI 00pa30BaHUS U B IOBCEIHEBHON JKU3HH.
PasButne y oOydamoomuxcsi HayyHBIX IPEACTABICHUM O MPOUCXOXKAECHUU M CYLUIHOCTHU
anreOpandyeckux aOCTpaKIMid, CIoco0e OTPaKEHUsT MaTeMaTHYeCKOH HayKOH SBICHUH U
IPOIIECCOB B TpUpPOAE U OOIIeCTBE, pPOJM MATEMaTHYECKOTO MOJCIHPOBAHUS B HAYyYHOM
MO3HAHWUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M Ka4eCTB
MBIIUICHHS, HEOOXOMAUMBIX ISl aJIaliTalldd B COBPEMEHHOM IudpoBoM obmiecte. M3yueHue
anreOpbl 00ecrieunBacT pa3BUTHE YMEHUS HAOII01aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTH MBIIJICHUA, CIIOCOOHOCTH APTrYMCHTUPOBAHHO 000CHOBBIBATh CBOU
JICHCTBUSL U BBIBOJIBI, (DOPMYIIHPOBATh yTBepkIeHHs. OcBOeHHE Kypca anreOpbl oOecrieynBacT
Pa3BUTHC JIOTUYCCKOI'O MbBIIIJICHHUA OGy‘IﬁIOH.II/IXC}IZ OHM HCHOJB3YKOT HACAYKTHBHBIC U
WHIYKTHUBHBIC PACCYXKICHUs, 0000IICHNE W KOHKPETU3allUio, a0CTparkpoBaHUE W AHAJIOTHIO.
OOyuenne anreOpe mpearnonaraeT 3HAYUTEIBHBIA OOBEM CaMOCTOSITENLHON NEATEeIhbHOCTH
o0yvaromuxcs, IMO3TOMY CaMOCTOSTEIbHOE pCEIICHHWE 3a7ad  SBJSICTCS — peanu3amuei
ACATCIIBHOCTHOI'O MPUHIMAIIA O6y‘-I€HI/I$I.

B cTpykType nporpaMmmbl yueOHOT0 Kypca « Asredpay Jisi OCHOBHOTO 00111eT0 00pa30BaHMs
OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOAUUYECKUE JIMHUU: «YUCna ¥ BBIYUCICHUS,
«AnreOpanydecKkue BBIpAXKECHU», «YPaBHEHUS U HepaBeHCTBay, «DyHkimm». Kaxmas u3 sTux
COJZIEPKaTENIbHO-METOAUYECKUX JINHUN Pa3BUBACTCS HA NPOTSHKEHUM TPEX JIET U3yYEHUs Kypca,
B3aMMOJICHCTBYS C APYTMMHU €ro JUHUSIMH. B Xone u3yueHus yueOHOro kKypca oOydarouumcs
IIPUXOJUTCS JIOTUYECKU PACCYXkAATh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B cBsizn
C 3TUM B Mporpammy ydeOHOro kypca «AmnreOpa» BKIIIOUEHbl HEKOTOpPBIE OCHOBBI JIOT'MKH,
IpEJCTaBICHHbIE BO BCEX OCHOBHBIX pasjelax MaTeMaTH4ecKoro oOpa3oBaHUsS U
CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YYaIOIIMMKCSI OCHOB YHUBEPCAJILHOIO MAaTEMATUYECKOTO S3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Aniredpa» sBISETCS €ro
WHTEIPUPOBAHHBIN XapaKTep.

Copepxanne muHUN «YUKcTa U BEIYUCICHUS» CITY>KUT OCHOBOU JIJIS TATbHEHUIIEr0 U3yYeHUs
MAaTEeMAaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYAMOIIUXCS  JIOTHYECKOTO  MBIIUICHUS,
(GbOpMUPOBAHUIO YMEHHSI TMOJIb30BATHCS ANTOPUTMAMH, a TAKKEe MPUOOPETEHUIO MPAKTUUECKUX
HABBIKOB, HEOOXOMMBIX IS TIOBCETHEBHOW >KM3HU. Pa3BUTHE TOHATHS O YWCIIE Ha ypOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAMOHAIBHBIMH M HUPPAIMOHATBFHBIMU YHCIIAMHU,
(dhopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM 4HMCie. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

Conepxanue JBYX anreOpandyeckux JUHUH — «AnredOpanyeckue BBIPAKEHUS» W
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (DOPMUPOBAHUIO Y 00YHAIOLINXCS MATEMATUYECKOTO
anmapara, He0OXOJMMOTro JUIsl PeLIeHHs 3a7ad MaTeMaTUKH, CMEXHBIX IMPEAMETOB U MPAKTUKO-
OpUEHTUPOBaHHBIX 3a7ady. Ha ypoBHe ocHOBHOro oouiero oOpa3oBaHMsl y4eOHBIM Marepual
IPYNIUPYETCST BOKPYTI pPALMOHAJIBHBIX BBIpAKEHHH. Auredpa JeMOHCTpUpPYET 3HaueHHE
MaTeMaTHKH KaK s3bIKa JUIST TIOCTPOCHUS MATeMaTHYEeCKHX MOJEJCH, ONMMCAaHUs TPOIECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TakXke JalbHEWIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHHS, HEOOXOJUMOro, B YaCTHOCTH, JJs OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBBIKAMU JEAYKTHBHBIX paccyxaeHuil. IIpeobpaszoBanue
CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHUsI, CIOCOOHOCTEN K MaTeMaTHYeCKOMY
TBOPYECTBY.



Copepxanue  (QyHKIHOHAIbHO-TpaUUYECKOW  JIMHUM  HAEJIEHO Ha  TOJy4YeHHe
00y4JarImUMUCs 3HaHUH 0 QYHKIUSAX KaK BaXKHEUIIEH MaTeMaTHIeCKONH MOJIEIH ISl OTICAHUS U
UCCJIEIOBaHMsI PAa3HOOOPA3HBIX MPOILIECCOB M SIBICHUUW B mIpupone M odmectBe. M3yueHue
MaTepuana CroCOOCTBYET pAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHS WCIONb30BaTh PA3INYHBIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIAJ] B JOPMUPOBAHUE MPEACTABICHUHN O POJIM MATEMATHKHU B PA3BUTUU ITUBUIIH3AINH U
KYJIBTYPBI.

CormnacHo yueOHOMY TUTaHy B 79 Kitaccax u3ydaeTcsl yueOHbIN Kypc « AnreOpay, KOTOPBIi
BKJIIOYAET CJEAYIOIIME OCHOBHBIC pa3felibl coiepkaHus: «Yucrna U BBIYMCICHUS,
«AnreOpanyeckue BHIPAKEHUS», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

Ha u3ydenue yueOHOTro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce — 102 gaca (3
yaca B Hejen), B 8 kimacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 yaca (3 yaca B
HEJIEIIO).

COJAEP)KAHUE OBYYEHMUSA

7 KUIIACC
Yuciia 1 BBIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO0]T OT OAHON (POPMBI 3aIIUCH APOOEH K IPYToi.
[ToHsATHE paLMOHATIBHOIO YMCIA, 3alMCh, CPABHEHUE, YIOPAIOYMBAHNE PALIMOHAIBHBIX YHCEIL.
Apudmernueckue 1elCTBUS C pallMOHAIBHBIMY yKciiaMu. Perenue 3a1au u3 peanbHOM PaKTUKU
Ha yacTu, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpelesieHHe, MpeoOpa3oBaHue BbIPAXKEHUN Ha
OCHOBE OIIpe/ieNIeHUs], 3aUCh OonblIuX yucell. [IponeHTsl, 3anuch NPOLIEHTOB B BUJE JIpOOH U
JpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33J]aud Ha MPOLEHTHI, PELIeHNE 3aau U3 peabHOU
MPAKTUKH.

[TpuMeHeHne NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATyPAIbHBIX YHCEI.
PeanibHbIe 3aBUCMMOCTH, B TOM YHUCIIE TIpsiMasi U 00OpaTHasi MPOIOPIMOHAIBHOCTH.
AuredpanyecKkne BbIPaKeHUS

IlepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKEHMS C IepeMeHHOU. [lomycTnMble 3HaueHUs
nepeMeHHbIX. [IpesicTaBieHre 3aBUCUMOCTH MEX/y BEIMYMHAMU B Bujie GopMyJbl. Berunciaenus
no ¢opmynam. IIpeobpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHBIE BBIPAKEHUS,
npaBuia MpeodpazoBaHKs CyMM U IMPOU3BEACHUH, MPaBUiIa PACKPHITUS CKOOOK M NPHUBEAECHUS
IMOJO0HBIX ClIara€MbIX.

CBolicTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEJIEM.

OI[HO‘IJ'IeHLI 1 MHOTO4YWIeHbI. CTEleHb MHOTOYJICHA. CJ'IO)KCHI/IC, BbIYUTAHNUC, YMHOKCHHC
MHOT'OYJICHOB. CDOpMy.]'IBI COKpaH_[éHHOFO YMHOXCHHA: KBaaApaT CyYMMbI W KBaJApaT PA3HOCTH.
CDopMyJIa pa3HoCTu KBaApaToB. Paznoxenue MHOI'O4YJICHOB
Ha MHOXHTCIIN.



YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHEHHE, KOPEHb ypaBHEHMs, MpaBUila NpeoOpa3oBaHUs ypaBHEHMsI, PaBHOCUIbHOCTb
YPaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO YpaBHEHUS,
peuieHue JIMHEHHbIX ypaBHeHUM. CoCTaBlIeHME ypaBHEHWH IO YCJIOBHIO 3ajayu. PermieHue
TEKCTOBBIX 3aJ1a4 C IIOMOIIIbIO YPaBHEHU.

JluneitHoe ypaBHEHHE C ByMS MepeMEeHHBbIMU U ero rpaduk. Cucrtema OBYX JIMHEHHBIX
YpaBHEHUU C JIByMsl TIEPEMCHHBIMH. PellieHne cHUCTeM ypaBHEHUH CIOCOOOM IMOJICTaHOBKHU.
[Ipumepsl penieHns: TEKCTOBBIX 3a7a4 ¢ TOMOILBIO CUCTEM YPAaBHEHUI.

DOyHKIUHA

Koopaunara Touku Ha mnpsMoil. UucinoBble NpOMEXYyTKH. PaccrosHume Mexnay IByMs
TOYKaMHU KOOPJAMHATHOU IIPSIMOM.

[TpsimoyronbHast cuctema koopaunHart, ocu OX u Oy. AOcmucca W opaMHaTa TOYKH Ha
KOoOpAWHATHON mmockocTh. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUucuMocTeil. [lonarue pynkuuu. ['paduk dynkinuu. Coiicta dyHkimil. JInneinas
¢ynkuus, e€ rpaduk. ['padux pynkuuu y = [x|. ' padmyeckoe penieHne IMHEHHBIX ypaBHEHUN U
CHUCTEM JIMHEHHBIX YPaBHEHUH.

8 KJIACC

Yucsia ¥ BLIYUCICHUSA

KBanpatHslii kopeHb u3 uucna. IloHsTe 00 wuppanuoHanbHOM uucie. JlecATHUHBbIE
NpUOIMKEHNS UppalMOHaIbHBIX uncen. CBolicTBa apuPMETUUECKUX KBAJAPAaTHBIX KOPHEH U UX
OpUMEHEeHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
yHCla.

Crenens ¢ 1enbIM IT0OKa3aTenaeM U e€ cBoiicTsa. CTaHaapTHas 3aluch YHCIa.

Auredpanyeckune BbIPasKeHUs

KBanpaTHslil TpEXuiieH, pa3ioskeHUe KBaIpaTHOTO TPEXUIEHA HA MHOKHUTEIH.

Anrebpanyeckass Jpodb. OcHOBHOE CBOWCTBO anredOpamdeckoil napoOu. CroxeHue,
BBIUYUTAHUE, YMHOXKEHHUE, JIeJIeHHne airedpanueckux ApoOeil. PanmoHanbHble BBIpaXXEHUS M UX
npeobpazoBaHue.

YpaBHeHus1 M HEpaBeHCTBA

KBangpatHoe ypaBHeHue, (opmyna KopHeH KBajapaTHoro ypaBHeHus. Teopema Buera.

Pemenne ypaBHEHM, CBOJMIIMXCS K JMHEWHBIM M KBajapaTHbIM. I[Ipocteifmne npoGHO-
paloOHaIbHBIE YPABHEHUS.



I'paduueckass uHTEpHIpeTaluss ypaBHEHUN C JBYMs NEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YPaBHEHUU € IByMsI IEPEMEHHBIMU. [ IprMephI peleHns CUCTEM HEJIMHEWHBIX YPaBHEHUH C IBYMS
IIEPEMEHHBIMH.

Perenue TekCTOBBIX 3ajjau anreOpanyeckuM CrocoOoM.

UuciioBble HepaBeHCTBA M UX CBoilcTBa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCubHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUUHA

[Tonstue ¢pynkuuu. O6nacTe omnpeAesIeHus U MHOXKECTBO 3HaYeHHU (pyHKIuu. CrocoOs
3a1aHusl PYHKITUH.

I'padux Pynkmuu. Yrenue cBoiictB ¢yHkuuu no e€ rpaduky. Ilpumepst rpadukos
(GYHKIUH, OTpaXKAIONINX PEATbHBIC TPOIIECCHI.

CDYHKI_II/II/I, OIMUCBIBAOIIUC IIPAMYIO U 06paTHy10 IpOoIOpHHOHAJIBHBIC 3aBUCUMOCTH, HX

rpadpuku. OyHKIUU Y = X2, Y = X3,y = VX, y=|x|. 'paduueckoe penicHre ypaBHEHUI U CUCTEM
YPaBHEHUU.

9 KIIACC

Yucia 1 BLIYUCIECHUSA

PanroHanpHbIe Yucia, UPPAMOHAIILHBIC YUCiIa, KOHEUHbIE U OCCKOHEYHBIC JICCITHYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JIEUCTBUTENIbHBIC YHCIIa KaK OECKOHEYHBIC
JeCSITHYHBIE ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEKy MHOKECTBOM JIEHCTBUTENBHBIX

yyuceln U KOOPAMHATHOM MPSMOM.

CpaBHeHI/Ie JIEHCTBUTEIIBLHBIX YHUCClI, apI/ICI)MeTI/I‘-ICCKI/Ie JIEUCTBUS C OCUCTBUTEIbHBIMHU
YHUCJIaMHU.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIET0 MUPA, AJTUTEILHOCTh IIPOLIECCOB B OKPYIKAIOIIEM MUPE.

[TpuOmmk€HHOE 3HAUYEHHWE BEIMYMHBI, TOYHOCTh NpuOmmkeHus. OKpyriieHue 4vuced.
[Tpukuaka v oLeHKa pe3yJIbTaTOB BHIYMCICHUM.

YpaBHeHHUsI M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. Penienre ypaBHeHNH, CBOAAIIMXCS K KBaJlpaTHbIM. bukBagpaTHoe
ypaBHeHue. [Ipumepbl penieHuss ypaBHEHU TPEThEH M YETBEPTOM CTENEHEW Pa3joKEHUEM Ha

MHOXHUTCIIN.

Pemenne IlpOGHO-paLII/IOHaHLHLIX ypaBHCHHﬁ. Penienne TekCTOBBIX 3a1a4 aHFe6paI/IquKI/IM
METOJ0M.



VYpaBHeHue ¢ IByMsl MEpEMEHHBIMH W ero rpaduk. Pemienwe cucrteM IBYX JTHHEHHBIX
ypaBHEHUN C JBYyMsl NEpEMEHHbIMU. PellleHue cucteMm JIBYX ypaBHEHUHM, OJHO U3 KOTOPBIX
JUHEHHOe, a Ipyroe — BTOpoH creneHu. ' padudeckas UHTEpIIpeTaus CUCTEMbl YPAaBHEHHH C
JIBYMsI [I€PEMEHHBIMHU.

Pemienune TeKCTOBBIX 33/1a4 alreOpanyecKuM CriocoooM.

YucIioBble HEPABEHCTBA U UX CBOMCTBA.

Penienue JMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PelieHue cucrteM JIMHEMHBIX
HEpaBEHCTB C OJHOW mepemMeHHOU. KBaapaTtHele HepaBeHcTBa. ['padumueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMs IEPEMEHHBIMU.

DOyHKIUHA

KBanpatuunas ¢ynkuums, e€ rpaduk m cpoiictBa. [lapaboma, KOOpIUHATHI BEPIIUHBI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

I'padukn dyskmmit: Y = kX, y = kx + b, y = kix, y = x3, y = Vx, y = |X| 1 ux cBoiicTsa.
YucioBbIe MOCTET0BATETLHOCTH H POTPECCH

[ToHsiTe YMCIIOBOM MOCIEAOBATEIHHOCTU. 3aJaHKe IMOCIIE0BATEILHOCTH PEKYPPEHTHOM
dbopmyoit 1 popMyII0ii N-TO UIIeHa.

Apudmerndeckas 1 reomeTpuueckas nporpeccuu. @opmyiibl N-ro wieHa apupMeTHIecKoit
Y TEOMETPUYECKOM IIPOrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxeHne wieHOB apu(METUUYECKOW M TI€OMETPUYECKOM MpOrpeccHil TOYKaMH Ha
KOOPJMHATHOM IJIOCKOCTH. JIMHEHHBIN U SKCOHEHIUAJIbHBIN pocT. CII0KHbBIE TPOIEHTHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE  PpPe3yabTAaThl OCBOGHHUS TPOrpaMMbl  yuyeOHOTO Kypca «Amnredpay
XapaKTepPU3YIOTCS:

1) naTpuoTHYeCKOe BOCIIMTAHME:

MPOSIBIICHUEM HMHTEpeca K TMPOUUIOMY UM HACTOSILIEMY POCCHUHMCKOM MaTEMaTHKH,
[ICHHOCTHBIM OTHOIIEHHEM K JOCTHXKECHHSIM POCCHUMCKMX MAaT€MAaTUKOB W POCCHUCKOM



MaTeMaTH4YeCKOM LIKOJIBI, K HCIIOJIb30BaHHIO 3THX JOCTH)KCHHH B IPYTHX HAyKaxX M IMPHKIIATHBIX
chepax;

2) IpaxKaIaHCKOC U TYXOBHO-HPABCTBEHHO€ BOCIIUTAHUC:

TOTOBHOCTBIO K BBIIIOJHEHHUIO OOS3aHHOCTEH TpaKAaHWHA W pealu3alii e€ro IMpas,
IPEJCTAaBICHUEM O MaTEeMAaTUYECKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHU, TPOLEAYP T'PaXTAHCKOTO O0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C NMPAKTHUYECKUM IMPUMEHEHHEM JOCTHUKEHUH
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AKTMBHOE y4YacTHE€ B PEIICHHM NPAKTUYECKHUX 3a/lad MaTeMaTUYECKOU
HAIpaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMaTH4EeCKOTr0 00pa30BaHUs Ha MPOTSHKEHUHU BCei
JKU3HU JJIs1 YCIIEITHON MPOQeCCUOHANBHON NEATEeIbHOCTH U Pa3BUTUEM HEOOXONUMBIX YMEHHUIH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHIYabHONW TPACKTOpPUHM OOpa30BaHHS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHAJIbHOMY U 3CTETUYECKOMY BOCIHPUATHIO MAaTEMAaTUYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKJICHHH, YMEHUIO BUI€Th MaTeMaTHYeCKHE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTAIlEed B JEATEJIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX IPEICTAaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHUs UEJIOBEKa, MNPUPOAbI M OOLIecTBa, IOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elIOBEYECKOM MeATEIbHOCTH, 3TalloB €€ pPa3BUTUS U
3HAYMMOCTH JJIs Pa3BUTHUS LIMBUIN3ALIMH, OBJIAJICHUEM S3bIKOM MATEMATUKHA U MaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM IIO3HAHUS MHUpa, OBJAJCHUEM IPOCTEUIIMMHM HAaBBIKAMU
UCCIIEI0BATEIbCKON IEATEIbHOCTH;

6) pusuueckoe BocnuTaHue, GopMUPOBaHHE KYJIbTYPHI 3/10POBbS H IMOIIMOHATBLHOT 0
Os1aromostyqusi:

TOTOBHOCTBIO PUMEHSTh MATEMaTUUYECKUE 3HAHUS B UHTEPECAX CBOETO 370POBb, BEICHUS
37I0pOBOr0 00pasa >kKU3HU (3I0pOBOE MHUTAHHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHITHI U OT/bIXA,
perynspHas pu3ndeckass akTUBHOCTb), C()OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPYroro 4eaoBeKa;

7) IK0JIOTHYECKOE BOCTIMTAHME:

OpHEHTaIle Ha MPUMEHEHHWE MATeMaTUYeCKUX 3HAHWM ISl pEelIeHus 3aaad B 00JIacTH
COXPAHHOCTH OKpY>Karollel Cpeipl, IMJIAHUPOBAHUS MOCTYNKOB MU OIEHKH HMX BO3MOMXHBIX
MOCTEACTBUIA ISl OKPY>KaIOIIEH cpeibl, 0CO3HAHUEM TI00ANTBHOTO XapaKTepa SKOJIOTHYECKHX

mpoOJIeM U TIyTeH UX PEIICHHS;

8) amanTanus K U3MEHSIOIIMMCS YCJIOBUSIM COI[MAJILHOI M IIPHPOIHO¥ Cpebl:



TOTOBHOCTHIO K JEMCTBUSM B YCJIOBHUSX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUYECKYIO JEATEeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y APYTUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;

HEOO0XOIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4YuCiIe (HOPMYyTUPOBATH WUICH,
HOHATHS, TMIIOTE3bl 00 OOBEKTaX M SABJICHMSAX, B TOM UYHCIIE paHEEe HEU3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCHPUHUMAThH CTPECCOBYIO CUTYALIHIO
KaK BbI30B, TPeOYIOUIMII KOHTpMEp, KOPPEKTUPOBAaTh NMPUHUMAEMble PEIICHUS U JACUCTBUA,
(bopMyIMpOBATH M OLICHUBATH PUCKHU M MOCIEICTBUS, HOPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTebHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

ba3oBble Jornyeckue aJeCTBUA:

BBISBJISATH U XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, IOHATHM,
OTHOIICHWIA MEXAYy TMOHATUSAMH, (OPMYIHPOBATH ONPEACICHHUS TOHITHH, YCTaHABIUBATH
CYLIECTBEHHBIN NMPU3HAK KIACCU(PUKALMHM, OCHOBAHUS /ISl 000OILIEHUS U CPaBHEHUs, KPUTEPUHU
IPOBOJIUMOIO aHAJIN3a;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh U MPeoOpPa3OBBIBATh CYXKICHHS: YTBEPAUTENbHbIE U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEYHs B (paKkTax, JaHHBIX,
HAOJIIOJICHUSAX U YTBEPXKICHUSX, MpeasiaraTb KPUTEpUU IS BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JIeNlaTh  BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JAE€AYKTHUBHBIX M HMHJIYKTUBHBIX
YMO3aKI4YEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

pa30buparh J0Ka3aTeabCTBA MaTEMaTHUYECKUX YTBEp)KIEHUH (IpsMble W OT MPOTHUBHOIO),
IPOBOJUTH CAMOCTOSITEIBLHO HECIIOKHBIE JI0KA3aTeIbCTBA MATEMAaTHUECKUX (PaKTOB, BEICTPAUBATh
apryMeHTalllo, MPUBOJUTh MPUMEPHl M KOHTPHPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccyXJIeHuUs;

BbIOMpaTh crnoco0 pelieHus: yd4eOHOW 3a/iaduu (CpaBHUBATh HECKOJBKO BapHAHTOB pEILIEHUS,
BBIOMpATh HanOOJIee MOIXOAAIINHI ¢ YYETOM CaMOCTOSTENbHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble ncciienoBaTeJbcKe 1eiicTBUA.
MCIIOJIb30BaTh BOMIPOCHl KaK HCCIENOBATEIbCKUNA WHCTPYMEHT TMO3HaHUS, (DOPMYIHpOBATh

BOTIPOCHI, PUKCUPYIOLIUE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATEIBHO YCTaHABINBATH HCKOMOE U
JnaHHoe, GOpPMHUPOBATH THIIOTE3Y, APIYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHHE;



MPOBOJMTH 10 CAMOCTOSTEIBHO COCTABJICHHOMY ITUIAHY HECIIOKHBIH SKCIIEPHUMEHT, HEOOJIBIIOe
WCCJICIOBAaHNE MO0 YCTAHOBJICHHIO OCOOEHHOCTEH MareMaTHdeckoro oOBeKTa, 3aBUCUMOCTEH
00BEKTOB MEXTy COOOH;

CaMOCTOSITENILHO (OpPMYITUPOBaTh O0OOIMIEHUS M BBIBOABI 1O pPE3yJbTaTaM IPOBEAEHHOTO
HAOJIIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IEHHI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIIBHraTh MPEATIOIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBHUSIX.

Paborta ¢ unopmanmeii:

BBISBIISITh HEJOCTATOYHOCTb W HW30BITOYHOCTH HH(OPMAIMH, JAHHBIX, HEOOXOAMMBIX JIJIs
pEILIeHNUs 3a]a4H;

BBIOMPATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAITUIO PA3IUIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

BBIOMpATh (GOpMY MpeacTaBiIeHUs HHHOPMAIMK U WIUTIOCTPUPOBATh PEIIAEMBbIE 3a/1a4l CXEMaMH,
JyarpaMMamu, HHOU rpaduKoil 1 HX KOMOMHAIUSAMY;

OLICHUBATh HAAEKHOCTh HMH(DOPMAIMM 10 KPUTEPUSAM, TPEAJIOKCHHBIM YUUTEIIEM WU
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

BOCIIPUHUMATH U (DOPMYJIUPOBATH CY>KJICHUSI B COOTBETCTBUM C YCIOBUSIMH U LIEISIMU OOIIEHUS,
SICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS 110 X0y PElIeHUs 3a/1a4yi, KOMMEHTHUPOBATh MOJIYYCHHBIN pe3yJIbTaT;

B X0/1€ OOCY>KJICHHS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYk/1aeMOil TeMBbI, IPOOJIEMBI, peraeMoin
3a/1au, BBICKA3bIBATh WJIEH, HAIIEJICHHBIC HA TIOMCK PEIICHHS, COMOCTABISATh CBOM CYXKIEHUS C
CY>KICHHUSIMH JIPYTHX YYaCTHHKOB JUANora, oOHapyXHBaTh pa3IU4Me U CXOJICTBO IMO3ULIUM, B
KOPPEKTHOU Gopme PopMyITupoBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS,

NOPEJCTaBISTh Pe3yJbTaThl pELICHUS 3aJauyd, »SKCIEPUMEHTa, HCCIEeIOBaHUs, IIPOEKTa,
CaMOCTOSITEJIbHO BBIOMPATh (hOpMaT BRICTYIUICHUS C YUETOM 3a]1a4 MPE3eHTAIlUU 1 0COOCHHOCTEH
ayJIMTOPUH;

MOHUMATh U UCTIOJIB30BATh MPEUMYIIIECTBA KOMAH/IHOW ¥ MHIUBUTyJIbHOW pabOTHI MPU PEIICHUN
y4eOHBIX MAaTEeMAaTUYECKUX 3a/1aY;

MIPUHUMATH 11€]1b COBMECTHOM NIEATENbHOCTH, MNIAHUPOBATH OPTraHU3AIMI0 COBMECTHOM paloThI,
pacmpenensiaTh BHUIbI padoOT, JOTOBApUBATHCS, OOCYKIaTh MPOIECC M pe3yibTaT paboThI,
00001aTh MHEHUS HECKOJIBLKUX JTIOAEH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboThI (00CYkKaeHNUS, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI
U JpyrHe), BHIMOJHITH CBOI 4YacTh PabOTHl M KOOPAWHUPOBATH CBOM JEUCTBUS C JIPYTUMHU
YJleHaMH KOMaH[Ibl, OLIEHHWBAaTh KayeCTBO CBOETO BKJIaJa B OOLIUN TPOAYKT MO KPUTEPUSIM,
c(hopMyIMPOBAHHBIM YUYACTHUKAMHU B3aHMOICHCTBHS.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiicTBUS

Camoopranuzanus:

CaMOCTOSITENIbHO COCTAaBJISTh IUIAH, AlTOPUTM pEIIeHUs 3anadyu (WIH €ro 4acTh), BbIOMpATh
crnocod pemieHuss € Yy4€TOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,

apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEIEKT:



BJIQJIETh CIOCO0AMH CaMOIIPOBEPKH, CaMOKOHTpOJIS TMpoliecca W pe3ylbTaTta pelieHus
MaTeMaTHUYeCKOM 3aJ1auH;

NPEeABUAECTh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbH IIPH PELLICHUH 33]Ja4H, BHOCUTh KOPPEKTHBBI
B JICATEIIbBHOCTh HAa OCHOBE HOBBIX OOCTOATENHCTB, HANJACHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YJIbTaTa ICATEIbHOCTH MOCTABJICHHOM 1I€JIU U YCIOBUAM, OOBSICHATh
OPUYMHBL JOCTHKCHHSI WM HEJOCTUKEHHS LeJIH, HaXOOUTh OIIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K kxonny oOyudeHus B 7 kJjacce oOydaromuiics MOJYyYUT CIEAYIOLIUE TPEAMETHBIE
pe3yJbTaThl:

Yuciia 1 BLIYUCIECHUSA

BLIHOJ'IHSITB, CoucCTasA YCTHBIC U IMHUCBMCHHBLIC HpI/IéMLI, aqu)MeTI/I‘leCKI/IC JEUCTBUS C
panuoHaJIbHbIMW YUCJIAMH.

HaxonuTe 3Ha4YeHUS YMCIOBBIX BBIPAKCHHI, MPUMEHITH Pa3sHOOOpas3HBIE CIIOCOOBI H
OpUEMbl  BBIUMCIIEHUS] 3HAUEHUH JPOOHBIX BBIPAKEHUMN, COJEp)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE TPOOH.

[TepexoauTe OT OoJHOW (GOPMBI 3alUCH YMCEN K Apyroil (mpeoOpa3oBbIBATH JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHMYHYIO, B YacCTHOCTH B OECKOHEUHYIO
JIECATHYHYIO APOOB).

CpaBHMBATh U YIOPSI0YMBATh PAl[MOHAJIbHBIE YHCIIA.

OkpyriasTh yncnia.

BBINONHATE NPUKUIKY U OLICHKY pe3yJbTaTa BBIYMCICHUM, OLIEHKY 3HAYEHUN YHMCIIOBBIX
BBIPAKCHUN. BBINOIHATE AEHUCTBUA CO CTEIICHSAMU C HATYypPaJIbHBIMU IIOKA3aTEIIIMH.

HpI/IMeHHTB IMMPU3HAKU OCIIMMOCTH, Pa3JIOKCHUEC HA MHOKHUTCIIN HATYPAJIbHBIX YHUCCII.
PemraTs MMPAKTUKO-OPUCHTUPOBAHHLIC 3aa4M, CBA3aHHBIC C OTHOHMICHUEM BCJIMYUH,
MMpONnOpHUOHAJIBHOCTBIO BCIIMYUH, IPOUCHTAMHU, UHTCPIIPETUPOBATL PC3YJIbTAThI PCIICHUS 3ada4

¢ Y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaeMbIX OOBEKTOB.

AuiredpanyecKkue BbIpasKeHUs1



Hcnonp30Bath anredpandeckylo TEPMHUHOJIOTHIO M CHMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOCHHS yu4eOHOTO MaTepuana.

HaXOI[I/ITb 3HAa4YCHUA 6yKBeHHBIX Bblpa)KeHI/Iﬁ IIpH 3a1aHHbIX 3HAYCHHUAX IICPCMCHHbIX.

BrmonssaTe mpeodpa3oBaHus 1ENOr0 BBIPAKEHUS B MHOTOWICH MPHUBEIECHUEM IOJI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BpInmonHsATe yMHOXEHHE OJHOWIEHa HAa MHOIOYJIEH M MHOro4YleHa Ha MHOTOWIEH,
NPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyImecTBIATh Pa3IoKeHHEe MHOTOWIEHOB Ha MHOXKUTENIH C IOMOIIBIO BBHIHECECHHS 32
CKOOKM 0OIIer0o MHOXXHUTENS, TPYNIHPOBKH CIAraeMbIX, IpUMEHEHHUs (HOpMyJ COKpaIEéHHOTO
YMHOKCHHSI.

HpI/IMeHHTB HpeO6paSOBaHI/IH MHOI'OWICHOB [JIsI PCHICHUA Ppa3jIMdYHBIX 3adad u3
MaTCMaTUKH, CMCKHBIX IIPCAMETOB, U3 peanLHoﬁ IMPAKTHUKHU.

Hcnonb30BaTh CBONWCTBA CTENEHEW C HATypalbHBIMU MOKAa3aTEIsIMH JUIS MPeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pewate yiMHEVHBIE ypaBHEHHs C OJHOW IIEPEMEHHOM, IPUMEHsSs IPaBWIA IEPEXOAa OT
UCXOQHOIO YpPaBHEHUs K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBi€TCA M YHUCIO KOPHEM
YpaBHEHU.

[TpumensTh rpaduueckre METObI IPHU PEIICHUN JTUHEHHBIX YPABHEHUN U UX CUCTEM.

HOI[6I/IpaTB MPUMCPHLI ITap YUCCI, ABJIAIOIHUXCA PCHICHUEM JIMHEHHOTO YpaBHCHHS C ABYMS
NEPEMCHHBIMHU.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TIpauK JHUHEHHOTrO YpaBHEHUS C JABYMS
NepEeMEHHBIMHU, TOJIb3YsICh TPaQUKOM, TPUBOIUTH IPUMEPHI pEILICHUS YPaBHEHUS.

Pemate cucteMbl OBYX JIMHEHHBIX YpPaBHEHUH C JIBYMs IEPEMEHHBIMH, B TOM YHCIIE
rpau4ecKy.

CocTaBnaTh M pemiaTh JMHEHHOE ypaBHEHHE WJIM CHCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layM, WHTEPIPETHPOBATh B COOTBETCTBHMM C KOHTEKCTOM 3a/aydl MOJYYEHHBIN
pe3yJIbTar.

DOyHKIUHA
N300paxkath Ha KOOPJAWHATHOM TPSAMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATAM, Jy4Yd, OTpPE3KH, HWHTEPBAJIbI, 3alMCHIBATH YHUCJIOBBIE IPOMEKYTKHM Ha

anreOpanvIecKkoM SI3bIKE.

OTtmeyatp B KOOPAWHATHOHM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJHMHATaM, CTPOUTH
rpaduku TuHeHHbIX GyHKuuA. CTpouts rpaduk GyHKINHN y = [X|.



OnuceIBaTh C TOMOIIBIO (YHKIIUI N3BECTHBIE 3aBUCHUMOCTH MEXKy BEIMYMHAMU: CKOPOCTh,
BpEMsI, PacCTOsTHUE, IIeHa, KOJIMYECTBO, CTOMMOCTD, IPOU3BOIUTEIIHBHOCTE, BpEMsl, 00BEM paboTHI.

HaxoauTe 3HaueHne QyHKIINH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuil criocod MpencTaBlIeHUs U aHaTu3a MH()OPMAIUK, W3BIEKaTh U
UHTEPIIPETHPOBATH HHPOPMAIHIO U3 TPA(UKOB PEATbHBIX MTPOIIECCOB M 3aBUCHMOCTEH.

K koniy oOydenus B 8 kJjacce oOydaromuiics MONYyYUT CICAYIOIIUE TPEAMETHBIC
pE3yJIbTaThI:

Yuciia 1 BLIYUCICHUSA

Hcnonp30BaTh HayalbHBIE IPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN JUIS
CPaBHEHMsSI, OKPYIJICHUS M BBIYMCIEHUHN, HM300pa)kaTh EHCTBUTENbHBIE YUCIIA TOYKAMU Ha
KOOpJAMHATHOM NPAMOM.

[TpuMeHATH MOHATHE apU(PMETHUECKOr0 KBAaAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIC KOPHH,
UCIOJIb3YSl TPU HEOOXOIMMOCTH KaJbKYJIATOpP, BBIOJHATH IPEe0Opa30BaHUS BbIPAKEHUH,

COACPpKaNX KBaAPaTHBIC KOPHU, UCIIOJIb3Y CBOMCTBa KOpHCﬁ.

Vcnonp30BaTh 3amycd OONBIIAX M MajbIX YHCENT C IOMOIIBIO JECATUYHBIX JIPOOCH H
crenener uncna 10.

AuredpanyecKkne BbIPaKeHUs

HpI/IMeHHTB MNOHATHC CTCIICHHU C IMCJIbIM IIOKAa3aTCJICM, BBIIIOJIHATH npeo6pa30BaHI/151
BI)Ipa}KeHI/II\/JI, CoACpIKAIIMUX CTCIICHHU C TCJIbIM ITOKA3aTCICM.

BremoaHSTh TOXKIACCTBCHHBIC Hp€06pa3OBaHI/I$I palroOHaJIbHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC
paBuJI HeﬁCTBHﬁ Haa MHOT'OYICHAMHU U aJ'II‘e6paI/I‘leCKI/IMI/I I[pO6§IMI/I.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKHTEIIN.

[TpumensTh peoOpa3oBaHMsl BhIpAXKEHUMN JJIs PELLIEHUs Pa3IMYHbIX 3a7a4 U3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON ITPAKTUKH.

YpaBHeHHUsI M HEPABEHCTBA

PemraTs J'II/IHGI?IHBI@, KBaJApaTHBIC YPAaBHCHUA U PAllMOHAJIBHBIC YPAaBHCHUA, CBOAAIIMECA K
HUM, CUCTCMBI IBYX ypaBHCHI/Iﬁ C ABYMs IICPCMCHHBIMU.

ITpoBoauTH NpocCTENINE UCCIENO0BaHNS YPABHEHUM U CUCTEM YPAaBHEHMM, B TOM YHCIIE C
IpUMEHEHHEM IpapuuecKiX NpeCTaBlIeHnH (yCTaHABINBATh, UMEET JIU ypaBHEHUE WU CHCTEMA
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



[TepexoauTs OT cliOBeCHOH (HOPMYIHUPOBKH 3amaud K €€ anreOpandeckod MOACIU ¢
MOMOIIbI0  COCTaBJIEHUS YpPAaBHEHHUS WJIM CHUCTEMbl YypaBHEHHWH, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJYYEHHBINA pe3ysIbTarT.

[IpyMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB Ul CPaBHEHMsI, OLICHKH, PEIIaTh JIMHEHHbIC
HEPABEHCTBA C OJIHOM TEPEMEHHOM W WX CHCTEMBI, JaBaTh TPadUUCCKYI0 HWILTIOCTPAINIO
MHO>KECTBA pelICHII HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[TorrMaTh ¥ UCTIONB30BaTh (YHKITMOHATHHBIC TIOHATHS U S3bIK (TEPMUHBI, CHMBOJIIMYCCKUE
0003Ha4YeHHUs), ONPEENATh 3HaUeHHE (PYHKIMH 110 3HAYEHUIO0 apryMEeHTa, ONpeAesTh CBONCTBA
byHKIMY 110 €€ rpaduKy.

Crpouts rpaduku 71eMeHTapHbIX (YHKIUN BUA:

y = kiIX, y = X2, Yy = X3,y = [x|, y = X, OHCBIBaTh CBOICTBA YHCIOBOI (DYHKIMH 110 €&
rpaduky.

K kxonmy oOydenus B 9 kJjacce oOydaromuiics MOMYyYUT CICAYIOIIUE TMPEAMETHBIC
pe3yIbTaThI:

Yuciia 1 BLIYUCIECHUSA
CpaBHMBATh U yNOPSAA0YUBATH PALIMOHAIBHBIE U UPPALIMOHAIIBHBIC YHCIIA.

BrimonssTs apI/I(l)MeTI/ILICCKI/Ie ﬂeﬁCTBHﬂ C pallMOHAJIBHBIMU YUCIIaMH, COUCTast YCTHBIC U
IIMCbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYHUCJICHUA C HPPAllMOHAIbHBIMU YU CIIaMU.

HaxoauTe 3HaueHHUS CTEIEHEW ¢ IEJbIMU MOKa3aTeIIsIMU U KOpHeﬁ, BBIYUCIIATH 3HAYCHUSA
YHUCJIOBBIX BI)Ipa)KCHI/II\/II.

OprrJ'IHTI) I[GI\/’ICTBI/ITGIIBHBIG YuCjia, BBIIIOJHATE MNPUKHUIAKY PE3YJIbTaTa BLIqHCHeHHﬁ,
OLICHKY YUCJIOBBIX BBIan(eHHﬁ.

YpaBHeHHUs M HEPABEHCTBA

Pemate mMHEMHBIE M KBAAPATHBIE YPABHEHUS, YPABHEHHUSI, CBOSIIMECS K HUM, IPOCTEMIIINE
JIpOoOHO-pallOHAIbHBIE YPABHEHUS.

Pemarts cucremsl ABYX JIMHENHBIX ypaBHCHI/Iﬁ C AByMA NCPEMCHHLIMU U CUCTEMbI JIBYX
ypaBHeHI/II\/II, B KOTOPEIX OJJHO YPAaBHCHHE HC ABJIACTCA JIMHEHHBIM.

Pemate TekCTOBBIE 3ajaud  anreOpanvyeckuM CIOCOOOM C TOMOUIbIO COCTABICHMS
YPaBHEHUS UM CUCTEMBI JIBYX YPAaBHEHHM C IBYMs IEPEMEHHBIMU.

[IpoBOINTE MpOCTEMNIINE UCCAEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
IpUMEHEHHEM rpaduyecKux NnpeacTaBieHui (yCTaHaBIMBaTh, UIMEET JIM ypaBHEHHUE WU CUCTEMa
YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoyee).



Pemars nuHeliHble HepaBEHCTBa, KBaJpaTHble HEPABEHCTBA, H300pa)xaTh pelICHHE
HEpaBEHCTB HA YUCJIOBOU MPSMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Pemate cucteMbl JTHMHEHHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAIOIIHWEC KBAAPATHOC
HEPaAaBCHCTBO, I/I306pa)I(aTB PEIICHUE CUCTEMbBI HCPAaBCHCTB Ha YHUCI0BOM pr[MOﬁ, 3aIIMChIBaThb

pPCIICHUC C TOMOIIBKO CHUMBOJIOB.

Hcmonns30BaTh HCPABCHCTBA MMPHU PCIICHUHN PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

Pacrio3snaBath pyHKIMY M3ydeHHBIX BUIOB. [[0Ka3bIBaTh CXEMAaTHUECKH PACIIONIOKEHUE Ha
KOOPJAWHATHOH MIOCKOCTU TpaduKoB (PyHKIMHA
. =k =kx+Db v=k = ax?+ bx + =x3 :\/ =
una: Y =KX,y =kx+0Db,y X,y = ax X+C,y=x,y=\x,y=[X|,

3aBUCHMOCTH OT 3HaUYCHHUH KOA(PHUIMCHTOB, ONICHIBATH CBOMCTBA (DyHKIHUI.

Crpoutb n u300paXxkaTb CXeMaTHMUYECKH IpadUKHU KBAaJPAaTUUHBIX (YHKIHUI, ONUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIIHIA MO UX TpadrKaMm.

Pacnio3naBate kBaipaTnHyt0 (QyHKIHUIO 110 (GOpMYIIe, IPHUBOJUTH TPUMEPHI KBAPATHUHBIX
(byHKUMI U3 pealibHOW KU3HU, GPU3UKU, TEOMETPUH.

YucaoBble NOCIAEI0BATEILHOCTH 1 nporpeccun

PacrioznaBate apuMeTHUECKYI0 M TCOMETPHUYSCKYIO MPOTPECCHH TPU Pa3HBIX CrIocobax

3aJaHus.

BBINONHATE BBIYUCIEHHUS C WCIOJB30BAHMEM (POPMYN N-TO WieHa apuPMETHIECKOH |
F€OMETPUYECKOU MTPOrPECCUil, CyMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTB YJICHBI ITOCJICA0BATCIbHOCTH TOYKaMH Ha KOOp,I[HHB.THOfI IIJIOCKOCTH.

Pemats 3a1aun, cBsI3aHHBIE C YUCIOBBIMU IIOCIEA0BATENBHOCTAMY, B TOM YHCIIE 3aJJa41 U3
peabHOM >KM3HM (C UCTIOIb30BAaHUEM KaJIbKYJIATOPA, IUPPOBBIX TEXHOJIOTUN).

TEMATHYECKOE INTAHUPOBAHMUE

7 KUIIACC
Ne || HammeHoBaHMe pa3nienon KomnuecTBo vacos OneKTpoHHbIE (IUPPOBHIE)
n/m U TeM MPOTPAMMBbI o0pa3oBaTenbHbIE PECYPCHI
Bcero|Koutponsnsie|[IpakTrnueckue
paboThI paboThI
1 Uucra u BBIYUCTICHUS. 25 2 0 [[bubmuoTexa [JOK
ParronansHbIe YncIa https://m.edsoo.ru/7f415b90]]
2 Anrebpanyeckue 27 1 0 [[BuGmmoTtexa IIOK
BBIpa)KEHUS https://m.edsoo0.ru/7f415b90]]
3 YpaBHeHUS U 20 2 0 [[bubmunoTexa [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90]]



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

Ne || HammeHnoBaHwme pasnenon KomnuecTBo uacoB DnekTpoHHbIC (IU(PPOBLIE)
n/m Y TEM IPOrpaMMBbI o0pa3oBaTenbHbIE PECYPCHI
Bcero|[KonTponbable| [ IpakTnueckue
paboThl paboThl
4 Koopaunate! u rpaduxmu. 24 2 0 [[bubmuoTexa [JOK
OyHKIMN https://m.edso0.ru/7f415b90]]
5 [ToBTOpEHME M 6 1 0 [[bubmuoTexa [JOK
00o001IeHNE https://m.edsoo.ru/7f415b90]]
‘I[OGaBI/ITB CTPOKY
OBIIEE KOJIMYECTBO 102 8 0
YACOB I10 I[TPOI'PAMME
8 KJIACC
Ne || HaumenoBaHue pas3zaeiion KonuyecTBo yacos ‘ OnexTpoHHbIe (IIPPOBHIE)
n/n Y TeM IIPOTPAMMBI Beero|[Koutpombusre|| [lpaktuueckue 00pa3oBaTelibHbIC PECYPChI
paboThI paboThI
1 Uncna v BIYKCIICHHS. 15 1 0 [[BubmmoTteka LIOK
KBanpaTtHbie KOpHH https://m.edsoo.ru/7f417af8]]
2 Uwciia v BBIYUCIICHHS. 7 1 0 [[bubmuoTeka [IOK
CreneHp ¢ HeIbIM https://m.edsoo.ru/7f417af8]]
nokasaresiem
3 AnreOpanyeckue 5 1 0 [[bubmmoTeka [IOK
BeIpaskeHus. KBaaparHplii https://m.edsoo.ru/7f417af8]]
TPEXWICH
4 AnreOpanyeckue 15 1 0 [[bubmmoTeka [IOK
BBIPa)KEHUSI. https://m.edsoo.ru/7f417af8]]
Anrebpanyeckast 1poOb
5 YpaBHEeHUS U 15 1 0 [[bubmuoTexa [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8]]
KBanparuslie ypaBHEHUs
6 YpaBHEeHUS U 13 1 0 [[bubmuoTexa [JOK
HepaBeHCTBa. CUCTEMBI https://m.edsoo.ru/7f417af8]]
YpaBHEHUI
7 YpaBHeHUs U 12 1 0 [[bubmuoTeka [IOK
HEpPaBECHCTBA. https://m.edsoo0.ru/7f417af8]]
Hepasencraa
8 Oynkuun. OCHOBHbIE 5 0 0 [[bubmunoTexa [JOK
MOHSATHUS https://m.edsoo.ru/7f417af8]]
9 Oynaknun. YncmoBbie 9 1 0 [[BuGmmoTexa IIOK
byHKIUU https://m.edsoo.ru/7f417af8]]
10 ||[ToBTOpeHUE M 6 1 0 [[buoaunoTeka IIOK
0000111EHNE https://m.edsoo.ru/7f417af8]]
‘J_—[O6aBI/ITL CTPOKY
OBIIEE KOJIMYECTBO 102 9 0
YACOB I10 ITPOTPAMME
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9 KVIACC

YACOB I10 [TPOTPAMME

Ne || HammMeHoBaHUE pa3/elIOB U KonnuaectBo gacos ‘ DnexTpoHHbIe (TUPPOBLIC)
H/H TEM IPOrpaMMbl Bcero KOHTpOHI)HBIe HpaKTI/I"IeCKI/Ie 06pa3OBaTCJ'H)HLIC PECYpPChI
paboThI paboThI

1 |Ywucria 1 BEIYMCICHHS. 9 1 0 [[bubanoreka IIOK
JleliCTBUTEIbHBIC YUCIIA https://m.edsoo.ru/7f419d08]]

2 |[YpaBHeHUS U 14 1 0 [[bubnuorexa LIOK
HEPaBEHCTBA. Y PaBHCHHUS https://m.edsoo.ru/7f419d08]]
C OJTHOM IIEPEMEHHOU

3 YpaBHeHUS U 14 1 0 [[bubanoreka IIOK
HepaBeHcTBa. CUCTEMBI https://m.edso0.ru/7f419d08]]
YpaBHEHUI

4 ||VpaBHEeHHS U 16 1 0 [[bubanoreka IIOK
HEPaBECHCTBA. https://m.edso0.ru/7f419d08]]
Hepagencrtra

5 OyHKIMN 16 1 0 [[budmunoreka [IOK

https://m.edsoo.ru/7f419d08]]

6  |[YmciooBbie 15 1 0 [[budmuoreka [IOK
OCJICIOBATEIBHOCTH https://m.edsoo.ru/7f419d08]]

7 [ToBTropenue, 06001IeHuE, | 18 1 0 [[BubmmoTeka IIOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/7f419d08]]

‘HO63BI/ITL CTPOKY

OBUIEE KOJIMYECTBO 102 7 0
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