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HOACHUTEJIBHAS 3AIINCKA

Anrebpa siBAsieTCS OJJHUM U3 OMOPHBIX KYpCOB OCHOBHOI'O OOIIEro oOpa3oBaHUsi: OHA
obecrieurBaeT M3y4YeHUE JAPYrUX JUCHMIUIMH, KaK €CTECTBEHHO-HAy4YHOro, TaK W
T'YMaHUTApPHOTO IUKIIOB, €€ OCBOCHHE HEOOXOAMMO [JIsi MPOJODKEHUsT 00pa3oBaHUS U B
MOBCEAHEBHON ku3HM. Pa3Butne y oOyyarouuxcsi Hay4dHbIX MPEICTaBICHUH O
MPOUCXOXKJIECHUU U CYHIHOCTH aireOpandeckux aOCTpakuuii, crmoco0e OTpaKeHus
MaTeMaTU4YeCKOM HayKOW SBICHMM U TPOIECCOB B TMPHUPOJE U OOIIECTBE, POJIH
MAaTeMaTHYEeCKOTO MOJICTUPOBAHUS B HAay4YHOM I[IO3HAHWUU W B TPAKTUKE CIOCOOCTBYET
GbopMUPOBAaHUIO HAYYHOTO MHPOBO33PEHUSI M KAYECTB MBINUICHUS, HEOOXOAUMBIX IS
ajanTaliud B COBpeMeHHOM 1udpoBoM oOmiecTBe. M3ydyeHnue anreOpsl oOecrneunBacT
pa3BuTHE YMEHHMS HaOMOAaTh, CpPaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUSI, CTIOCOOHOCTU apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JICUCTBUS
U BBIBOABL, (opMynupoBath yTBepkIeHHS. (OCBOGHHME Kypca anreOpbl obOecrednBaeT
pPa3BUTHE JIOTMYECKOTO MBIIIJICHUS] OOYYArONIUXCSl: OHHU UCIONB3YIOT JCAYKTUBHBIE U
WHYKTUBHBIC pacCyKIeHUsI, 0000IEHNE U KOHKPETHU3AIIUI0, aOCTparupoBaHKe U aHAJIOTHIO.
OO6yueHnne anrebpe mpearnojaraeT 3HAYUTEIbHBIM 00BbEM CaMOCTOSATEIBHOU NESITEILHOCTU
o0ydJaromuxcs, IOATOMY CaMOCTOATEIBHOE peIIeHHE 3a7ad SIBISETCS pealn3aluei
NS TETbHOCTHOTO MTPUHIIUIIA O0yUEHHUS.

B crpyktype mnporpamMmbl ydueOHOTO Kypca «AnreGpa» i OCHOBHOTO 0OIIEro
0o0pa30BaHus OCHOBHOE MECTO 3aHUMAIOT COAEpKaTeIbHO-MeToau4Yeckue TuHuu: «HYucna u
BBIUUCIICHUS», «ANre0pandeckue BhIPAXKEHUs», «YpaBHEHUS U HEPABEHCTBa», « DYHKIIUNY.
Kaxnas U3 3TUX comepKarelbHO-METOIUYECKUX JIMHUN pa3BUBACTCSA Ha MPOTSIKEHUU TPEX
JIET U3Y4EHHsI Kypca, B3aUMOACHCTBYsI C APYTUMHU €T0 JIMHUSIMH. B Xo/ie nu3yueHus: yaeOHOro
Kypca OOydYaloImUMCs TPUXOAUTCS JIOTHYECKH pacCyKIaTh, HCIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBI $3bIK. B CBA3M C 3TUM B mporpaMMmy yueOHOro Kypca «Anredpa»
BKJIFOYEHBI HEKOTOPBIE OCHOBBI JIOTUKH, NPEICTABICHHBIE BO BCEX OCHOBHBIX pa3jeiiax
MaTEeMaTHYEeCKOTO O0pa3oBaHUsA M CIIOCOOCTBYIOIIHME OBJIAJCHHUIO OOYUYAIOIIMMHUCS OCHOB
YHUBEPCAIBHOTO MaTeMaTHUeCKOro si3bika. CopepKaTenbHOU U CTPYKTYPHOH 0OCOOEHHOCTHIO
y4e0HOTO Kypca «Anredpay SBISIETCS] €r0 MHTETPUPOBAHHBINA XapaKTep.

Conepxxanue auHUM «YucCaa W BBIYUCICHUS» CIY>KUT OCHOBOM JUIsl JajbHEUIIEro
M3Y4YeHHUS] MATEMATHKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIOIIMXCS JIOTHIECKOTO MBITIICHHUS,
dbopMHUpOBaHUIO yMEHHUS TIONB30BATHCS ~ AITOPUTMAMHU, a TakKkKe MPUOOPETCHHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOJIUMBIX [ TTOBCEJHEBHOW XW3HU. Pa3zBuTue MOHATUS O
qyclic Ha YPOBHE OCHOBHOTO 0OmIEro OOpa30BaHWs CBSI3aHO C pPAIlMOHATBHBIMU U
UPpAMOHATBHBIMA YUCIaMH, (POPMUPOBAHUEM TPEACTABICHUNA O NEWCTBUTEIHLHOM YHCIIE.
3aBepirieHrne OCBOCHHSI YMCIOBOM TMHUU OTHECEHO K CpeHEMY 001IeMy 00pa30BaHHUIO.

ConepxaHue JByX alreOpanuecKux JUHUM — «AnreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA» CHOCOOCTBYEeT (OPMUPOBAHUIO Yy  OOydYarOLIUXCS
MaTeMaTU4eCKOro armapara, HEOOXOJUMOTrO MJisd pElIeHUs 3a/lad MaTEMaTHKH, CMEXKHBIX



NpPEeIMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOro 00II€Ero
oOpa3oBaHusl Y4EeOHBIM MaTepuan TPYNIUPYETCS] BOKPYT PalMOHAIBHBIX BbIPAKEHUH.
Anrebpa JIEeMOHCTPUPYET 3HAUEHHWE MATEeMaTUKH KakK s3blKa JUIi  TIOCTPOEHUS
MaTeMaTUYeCKUX MOJEJNIeH, ONMUCaHHUS MPOLECCOB M SIBJIEHUN peanbHOro mupa. B 3amaun
oOydeHus anreOpe BXOAAT TaKXKe JanbHEilllee pa3BUTHE AITOPUTMUYECKOIO MBIILICHHUS,
HEO0OXOJUMOI0, B YACTHOCTH, I OCBOEHHUSI Kypca MH(POPMATUKHU, U OBJIaJICHHE HaBBIKAMU
JIeAYKTUBHBIX paccyxaeHuil. [Ilpeobpa3zoBanue cUMBOJIbHBIX (DOPM CIIOCOOCTBYET Pa3BUTHUIO
BOOOpakeHUsl, CHOCOOHOCTEN K MAaTEMaTHYE€CKOMY TBOPUYECTBY.

Copepxxanvne (GyHKIMOHAIBHO-TpaUUEeCKOM JMHUM HALEJIEHO Ha MOJy4YeHue
oOydJaromuMuCsl 3HAaHUKW O (PYHKIUSIX KaK BaKHEHIIEH MaTeMaTH4YeCKOM MOJeNnu i
OMMCAHMS M UCCIIEIOBAHUS PAa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE U OOIIECTBE.
N3yuenue marepuana crnocoOCTBYET Pa3BUTHUIO Yy OOYYaIOIIMXCS YMEHHsS HCIOIb30BaTh
pa3linuHbIE BBIPA3UTEIbHBIE CPEJICTBA SA3bIKAa MaTEMaTHUKU — CIIOBECHBIC, CHMBOJIUYECKUE,
rpaduyeckre, BHOCUT BKJIaa B (OpPMUPOBAHWE TMPEJACTABICHUM O POJIM MAaTEeMaTUKU B
Pa3BUTHUU LIMBUJIU3AIMHU U KYJIBTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax u3ydaercss y4deOHBIM Kypc «AmnreOpay,
KOTOPBIM BKJIIOYAET CIAEAYIOIINE OCHOBHBIE pa3fieibl couepxkaHus: «Hucaa U BHIYUCICHUSY,
«Anrebpanyeckue BHIpRKECHUS», « Y paBHEHUSI U HEPABEHCTBA», « DYHKIIUNY.

Ha u3ydenue yaeOHoro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca
(3 gaca B Hepenmo), B 8 kiacce — 102 gaca (3 gaca B Hezeno), B 9 kiacce — 102 gaca (3 yaca
B HEJIEJIO).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BIYUCTCHUSA

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, EPEXO] OT OJHON (opMbI 3amucu Apodeit K
npyroil. IloHsATHE pAalMOHAJIBHOTO YHCIA, 3alHACh, CPABHEHHUE, YIOPSAOYMBAHUE
palMOHANIbHBIX YKcesl. ApupMeTUYecKue ACHCTBUS ¢ pallMOHAIbHBIMU YnciaamMu. Pemienue
3a/1a4y U3 peanbHON MPAKTUKKU HA YACTH, Ha IPOOH.

CreneHb ¢ HaTypaldbHBIM IOKa3aTeJIeM: ONpeiesieHne, npeoOpa3oBaHre BhIpaKeHU Ha
OCHOBE OIpe/IeNICHUs, 3aMUCh O0NbIINX YKcell. [IpoleHTsl, 3anich MPOLEHTOB B BUJE JIpoOU
U ApoOu B BUIE NPOUEHTOB. TpH OCHOBHBIE 3aJayll Ha MPOLEHTHI, PEIIEHUE 3ajay U3
pEabHON IPAKTUKHU.

[IpuMeHeHne NPU3HAKOB JETUMOCTH, Pa3I0KEHNE HA MHOKUTENIN HAaTypalbHbIX YUCEIL.

PeanbHbie 3aBUCUMOCTH, B TOM YHUCIIE MpsMasi U 00paTHasi MPONOPIHUOHAIBHOCTH.

AJireOpanvecKme BbIpasKeHHU s

IlepeMeHHbIE, YUCIOBOE 3HAUEHUE BBIPAXKEHUS C EPEMEHHOU. JlomycTUMble 3HAUEHUS
nepeMeHHbIX. [lpencraBieHrne 3aBUCHMOCTH MEXKAY BEJIMYMHAMU B BUIE (HOPMYJIBL
Boruncnenuss mo ¢dopmynam. IlpeoOpazoBaHre OYKBEHHBIX BBIPAKEHUN, TOXKIECTBEHHO
paBHBbIE BBHIPAKEHUS, TIPABUIIa IPEOOPA30BAHUSI CYMM U MPOU3BEACHUH, MTpaBuiIa PacCKphITUS
CKOOOK M MPUBEJICHUS MOJOOHBIX CIIaraeMbiX.

CBoiicTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowrensl u MHorowjeHol. CreneHb MHorouseHa. ClOKEHHE, BBIUUTAHUE,
YMHOK€HUE MHOroujieHOB. (DopMynbl COKpAaIIEHHOTO YMHOXKEHHUA: KBAaApaT CYMMBbI H
KBaapar pa3zHocTu. QDopMyna pa3HOCTH KBaApaTtoB. Pa3nokeHHWe MHOrOYJIEHOB Ha
MHOHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHEe, KOpPEHb  ypaBHEHHWs, TMpaBuia  NpeoOpa3oBaHUsA  YpaBHEHUA,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW INEPEMEHHOW, YMCJIO KOPHEW JIMHEHMHOIO0 YpaBHEHUS,
pelieHrue JUHEWHbIX ypaBHeHUM. CocTaBlieHHME ypaBHEHUM IO YCIOBHIO 3aj1auyu. Peuienue
TEKCTOBBIX 3a/1a4 C TIOMOLIBIO YPABHEHUMU.

JIuneliHoe ypaBHEHHE C ABYMsI EpeMEHHBIMU U ero rpaduk. Cuctema IByX JTUHEHHBIX
ypaBHEHUI ¢ IBYyMs MMepeMEHHBIMU. PereHue cucteM ypaBHEHHI CITOCOOOM IMOJICTAHOBKH.
IIpumMepsl penieHrs TEKCTOBBIX 3a/1a4 C MOMOIIBIO CUCTEM YPaBHECHUM.

DyHKUUA

Koopannata Touku Ha mpsiMod. UuciioBble MPOMEKYTKH. PaccTosiHue Mexay nByms
TOYKAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca u opAMHATa TOYKHA Ha
KOOpAUHATHOM TuiockocTH. [Ipumepsl rpadukos, 3aganHbeix Gopmynamu. Urenue rpadukos



peanbHbIx 3aBucuMocTei. llonarue ¢ynkuuu. I'papuk ¢ynxuuu. CpoiicTBa (DyHKIMIA.

Jluneitnas ¢yHkums, e€ rpaduk. I'paduk ¢yHkumm y = |X|. I'paduyeckoe pemeHue
JIMHEMHBIX YPAaBHEHUHN U CUCTEM JIMHEMHBIX YPABHEHUM.
8 KUIIACC

Yucjia ¥ BIYUCTCHUSA

KBaapatubiii kopenb u3 uucna. [londarue o6 uppamnuroHasbHOM uucie. JlecsaTuuHbie
MPUOIMKEHUST UPpallMOHAIBHBIX yucen. CBoHCTBa apuPpMETUUECKUX KBaJIpPaTHBIX KOPHEH U
UX TPUMEHEHHE K TNpeoOpa3OoBaHUIO UYUCIOBBIX  BBIPAXKEHUM W BBIYUCIICHUSIM.
JlenCTBUTENBHBIC YHCIIA.

Crenens ¢ 1enapIM NoKaszaTesneM u €€ ceorictBa. CTaHIapTHas 3alMCh YUCTA.

AJireOpanyeckue BbIpasKeHHU s

KBanpathblil TpEXUIeH, pa3a0KeHUE KBAAPATHOIO TPEXUJICHA HA MHOKUTEH.

Anre6panueckass apoO6b. OCHOBHOE CBOMCTBO anredOpanueckoi napodu. CiroxeHue,
BbIYMTaHUE, YMHOXKCHHE, JIeJIeHUe ajredpandeckux apoOeid. PaimoHaibHbIe BBIpaXKEHUS U
UX MpeoOpa3oBaHuUe.

YpaBHEHUS ¥ HEPABEHCTBA

KBagparnoe ypaBHeHue, popmyna kopHell kBaapaTHOro ypaBHeHusi. Teopema Buera.
Pelienrie ypaBHEHU, CBOASIIMXCS K JUHEWHBIM M KBajapaTHeIM. [Ipocteitimme npoOHO-
palMOHAJIbHbBIE YPABHEHUS.

['padrueckas uaTEpHpeTalvsd YPABHEHUM C IBYMS MEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YpaBHEHUW € IByMs MepeMEHHbIMU. [[puMephl pelieHns: CUCTEM HEJMHEWHBIX YPaBHEHUU C
IBYMSI IEPEMEHHBIMU.

Perrenre TeKCTOBBIX 3a1a4 aareOpandeckKuM CriocoooM.

YuciioBple HEpAaBEHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OJHOW TNEPEMEHHOM.
PaBHOCHIIBHOCTHh HEpaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOW TepeMeHHOU. Cucremsl
JIMHEWHBIX HEPABEHCTB C OJTHOM IMEPEMEHHOM.

DOyHKUUA

[Tonstue ¢ynkuun. OOMacTh oOmpeneraeHUsT W MHOXECTBO 3HAYCHUH (YHKIIHH.
CriocoOsl 3aanus (yHKITHIMA.

I'padux pynkmm. Utenue cpoitcTB pynkimu mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKITUH, OTpaXKaIONIUX PeaTbHBIC MPOIIECCHI.

@DYHKINHN, OMUCHIBAIONINE MPSMYIO M 00paTHYIO MPOTIOPIIMOHAIBHBIC 3aBUCUMOCTH, UX
rpadukn. Oyrakimn Y = X2, Y = X3, y = VX, y=|x|. ['padudeckoe peurenne ypaBHEHHiT 1
CHCTEM YPABHEHUM.



9 KUIIACC

Yucaa v BbIYMCICHUS

PauvonanbHble 4Kcna, UppalMOHANbHBIE 4YKCIA, KOHEYHblE U OECKOHEYHbIE
JeCATUYHbIE JIpoOU. MHOXKECTBO ACHCTBUTENBHBIX YHCEN, JEHCTBUTENbHBIE YHCIA Kak
OECKOHEUHbIE JeCSITHYHble JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE  MEXKIY
MHOKECTBOM JIE€HCTBUTEIBHBIX YUCEII U KOOPAUHATHOM MPSAMOM.

CpaBHeHUE NIEWCTBUTENBbHBIX YKCell, apu(phMETUUECKUE NEUCTBUS C JIEWCTBUTEIbHBIMU
YUCIIAMHU.

Pa3mepbl 00BEKTOB OKpPYXAIOLIEr0 MHPA, JJIUTEIBHOCTh MPOLIECCOB B OKPYXKAIOLIEM
MUpE.

[TpubnuxEénHoe 3HAUYEHHE BEJIUYUHBI, TOYHOCTh NpUOIMKeHUs. OKpYTJIEHHE YHUCel.
[Ipukuaka u oueHKa pe3yIbTaTOB BEIYMCIICHUN.

YpaBHEHUS ¥ HEPABEHCTBA

JIuneliHoe ypaBHeHHUE. Perienue ypaBHEHUM, CBOASIINXCS K TUHEWHBIM.

KBagpatHoe ypaBHeHue. PelnieHne ypaBHEHUH, CBOIAIIMXCA K KBaJIpaTHBIM.
buksanparHoe ypaBHenue. [Ipumepsl penieHnss ypaBHEHUN TPETbEU M YETBEPTOM CTEIECHEU
Pa3JIOKEHUEM HAa MHOKHUTEIIH.

Pemenue  npoOHO-pallMOHANBHBIX  ypaBHeHHMM. PemieHue  TEKCTOBBIX — 3ajad
anredpanvyeckiuM METOJIOM.

VYpaBHeHUE ¢ ByMs MEPEMEHHBIMU U ero rpaduk. Pemenue cucreM ABYX JTHMHEHHBIX
YPaBHEHUU C IByMs II€peMEHHBIMU. PerieHne cucteM JBYyX ypaBHEHUW, OJHO U3 KOTOPBIX
JUHENHOe, a Apyroe — BTopoi creneHu. ['padudueckas MHTEpIpeTaIusi CUCTEMbl ypaBHEHH
C ABYMsI IEPEMEHHBIMH.

Perrenre TeKCTOBBIX 3aj1a4 aareOpandecKuM CIiocoooM.

YuciioBele HEPAaBEHCTBA M X CBOMCTBA.

Pemenne nmuHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOW. PellleHrne cucTeM JMHEHHBIX
HEPaBEHCTB ¢ OJIHOM mepeMeHHO. KBanpaTHbie HepaBeHCTBA. [ padruueckas HHTEpIIpeTAIIS
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DOyHKUUA

KBagpartnunas ¢ynkums, e€ rpaduk u coiictBa. I[lapaGomna, KOOpAHMHATHI BEPIITUHBI
napabobl, 0Ch CAMMETPHUH MTapaOOIIBI.

I'paduxu byskumit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = x| , u ux cBoiicTaa.

YuciioBbIE IOCTAEA0BATEIBHOCTH H MPOrPEeCcCUH

[lonsiTHE  YMCIIOBOM  MOCJIEOBAaTEIBHOCTH.  3aJaHUE  IOCJIEOBATEIbHOCTH
peKyppeHTHO# dopMynon u Gopmymoi N-To YieHa.

Apudmernyeckas © TeoMeTpudueckas —mporpeccuu. DopMynbl  N-TO  4ieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPECCUii, CyMMBbI MEPBBIX N UJICHOB.



N300pakeHne WiIeHOB apU(PMETUUECKON U T€OMETPUUYECKON MPOrpeccuil TOYKaMU Ha
KOOPAMHATHOM IJIOCKOCTH. JIMHENHBIN U DKCIIOHEHIIUANBHBIN pOCT. CIOKHBIE ITPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHHUS MpOrpaMMbl y4yeOHOro Kypca «Airedpa»
XapaKTepU3yroTCs:

1) naTpuoTHYecKoOe BOCIMTAHHUE:

MpOSBICHUEM HHTEpEca K MPOIUIOMY W HACTOSIIEMY pPOCCUHUCKOW MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHHWEM K JOCTHXKEHMSIM POCCHUICKHX MaTeMaTUKOB U POCCUNUCKOU
MaTEMaTUYECKOM IIKOJbI, K HCIIOJb30BAHUIO OTUX JOCTHKEHUH B JpYyrux HayKax H
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTEN Tpa)kAaHMHA M peau3allid €ro TMpas,
NpEe/ICTaBIEHUEM O MaTeMaTHYECKUX OCHOBaX ()YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SABJICHUM, TIPOLIEYp TPaKIAHCKOro 00IIecTBa (HarpuMmep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXICHHIO JTHYECKHMX TMpoOJieM, CBA3AHHBIX C TPAKTUYECKUM MPUMEHEHUEM
JOCTH)KEHUW HAayKd, OCO3HAHMEM BaXXHOCTH MOPAJIBbHO-3TUYECKUX MPHUHIMUIIOB B
NEeATEIbHOCTU YYEHOT0;

3) Tpy10BO€ BOCTIUTAHME:

YCTAHOBKOM Ha aKTUBHOE y4YacTHE B PEUICHUU MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOU
HAIPABJICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTeMAaTHYECKOTo OOpa30BaHHUS Ha MPOTSKEHUU
BCEH KU3HU IS YCIEIHON MPO(eCcCHOHANBHON IeATeTbHOCTH U PAa3BUTHEM HEOOXOIUMBIX
YMEHHI, 0CO3HaHHBIM BEIOOPOM M MOCTPOCHUEM UHAMBUAYATBbHON TpaeKTOPUU 00pa30BaHMUS
Y )KM3HEHHBIX TUIAHOB C YYETOM JTMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTBIO K IMOIIMOHATBHOMY U 3CTETUYECKOMY BOCTIPUSITHIO MAaTEMaTUYECKUX
O0OBEKTOB, 3aJay, pelIeHUH, pacCyKIECHUW, YMEHHUI0O BUJETh MaTEeMaTUYECKUE
3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpHUEHTalLlMel B IEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHs YEJIOBEKa, MPUPOJbI U OOIIECTBa, MOHUMaHHEM
MaTeMaTHUYeCKOM HAayKH Kak cQepbl 4eJOBEUeCKOH AESITeTbHOCTH, ITAloB €€ pa3BUTUA U
3HAYUMOCTH JUISl Pa3BUTHS  LMBWIM3ALMU, OBJAJEHUEM SI3bIKOM MaTeMaTUKH MU
MaTeMaTU4YeCKON KyJIbTYpOl Kak CpPeICTBOM MO3HaHUS MHpA, OBJIAJICHUEM MPOCTEHIINMHU
HaBbIKAMH HCCIIE0BATEIbCKON 1EATEIbHOCTH;

6) ¢usnueckoe BocnMTaHMe, (POPMHUPOBAHUE KYJIbTYPbl 3A0POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO NPHUMEHITh MATEMATHYECKHE 3HAHUS B HMHTEpPECaX CBOEr0 30pPOBbS,
BEJICHUS 370pOBOro 00pasa >XKM3HU (30pOBOE NMUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN



U OT/bIXA, pEryJisipHas (puznyecKas akTUBHOCTb), CPOPMUPOBAHHOCTHIO HABBIKA pedIieKcuH,
MPU3HAHUEM CBOETO MpaBa Ha OIMIKUOKY M TAKOI'0 e MpaBa APyroro 4eja0BeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHHUE:

OpUEHTaluel Ha IPUMEHEHHE MaTEMaTUYECKUX 3HAHUM JIs pelieHus 3a7a4 B 00J1acTi
COXPAHHOCTU OKpYXarouled cpeipl, IUIAHUPOBAHUS MOCTYNKOB M OIEHKM MX BO3MOXKHBIX
MOCJIEACTBUNA  JJIA  OKpYXKalollled  cpeibl, OCO3HAHMEM TIJI00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX pellIeHNUs;

8) ajanTanus K U3MEHSIOIMMCS YCJI0BHAM COUMAJIbHON U MIPUPOIHOI Cpebl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPENENEHHOCTH, TOBBIIICHUIO YpPOBHS
CBOEI KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JEATEIBHOCTD, B TOM YHCIIE YMEHUE YUUTHCA Y
Apyrux JroJied, MnpuoOpeTaTb B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKU H
KOMIIETEHIIUU U3 ONBITA IPYTUX;

HEOOXOJMMOCThI0O B (POPMHPOBAHUM HOBBIX 3HAHUW, B TOM 4YHClIe (QOPMYIHpPOBATH
UeH, TMOHATHUS, TUMOTE3bl 00 OOBEKTaxX M SIBICHMSIX, B TOM YHUCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh JA€PUIMTHl COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, IJIaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHHUMATh CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOMINI KOHTPMEpP, KOPPEKTUPOBATh NMPUHUMAEMbIE PEIICHUS U
neicTBus, GopMyIUpOBaTh U OLICHUBATH PUCKU U MOCIEICTBUS, GOPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Yy4eOHbIe JeiicTBUS

Ba3oBble JJoruuecKkue JelicTBUA:

¢ BBISIBJISITh U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMAaTHYECKUX OOBEKTOB,
MOHATUN, OTHOIICHUN MEXIY MOHATHUAMH, (POPMYIHPOBATH ONPEACIICHHUS TTOHSATHH,
yCTaHABJIMBaTh CYIICCTBEHHBIH TMpU3HAK KJIacCU(PUKAIMK, OCHOBAHUSA IS
0000IIIeHNS U CpaBHEHUS, KPUTEPUH TIPOBOJIMMOTO aHAJIN3a;

¢ BOCIIPHHUMATh, (DOPMYIHPOBATh M MPEOOPA30BBIBATh CYXKIACHUS: YTBEPJAUTCIbHBIC U
OTpUIIATEIbHBIC, CIUHUIHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

*BBISIBJISITH MATEMAaTUYECKHME 3aKOHOMEPHOCTH, B3aWMOCBSI3M W IPOTUBOpPEYUSl B
dakTax, MaHHBIX, HAONIOAECHUSX W YTBEPKICHUSAX, MpejaraTh KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTHUBOPEUNN;

e JICJIaTh BBIBOJIbI C HCMOJIb30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJFOUYECHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

epa30upaTh JOKa3aTEJIbCTBA MATEMAaTHYECKUX YTBEPXKJACHUU (MpsIMbIE H  OT
MPOTHUBHOIO),  MPOBOAUTH  CaMOCTOSITENIBHO  HECIIOXKHBIE  JOKa3aTelIbCTBA
MaTeMaTH4YeCKuX (PaKTOB, BHICTpaMBaTh apryMEHTAIIMIO, MPUBOJIUTH MPHUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIEC PACCYKICHUS,



e BBIOMpATh cnoco0 pemieHus y4eOHOW 3alayu (CpaBHHUBATh HECKOJBKO BapUAaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOASIIMA € YY4ETOM  CaMOCTOSITENIBHO
BBIJICTICHHBIX KPUTEPHEB).

Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:

¢ CMOJB30BaTh  BONPOCHI  KaK  HMCCJENOBAaTEIbCKUA  MHCTPYMEHT  MO3HAHUA,
GopMynupoBaTh  BOMPOCHI, bukcupylomme  NpoTUBOpeuYne,  Ipodiemy,
CaMOCTOSITEJIbHO YCTAHABIMBATh HCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH MO CAMOCTOSITENILHO COCTaBJIEHHOMY IUIaHY HECJOKHBIM SKCIEPUMEHT,
HEOOJBIIOE HCCIEAOBAHME IO YCTAHOBIEHHIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO
00bEKTa, 3aBUCUMOCTEN 00HEKTOB MEXTY COOOI;

e CAMOCTOSITENIBHO (D OPMYyIUpPOBAaTh OOOOLIEHUST W  BBIBOJABI IO  pe3yJbTaTaM
OpOBENEHHOTO  HAONIOJIEHUs,  HUCCJIEOBaHUSA,  OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U O000IICHHIA;

¢ IPOTHO3UPOBATh  BO3MOXHOE  pa3BUTHE  TMpollecca, a TakKe  BbIIBUTaTh
IPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

* BBIBJIATh HEJIOCTATOYHOCTh U HU30BITOUHOCTh MH(POPMAILIUU, JAHHBIX, HEOOXOAMMBIX
JUTSL peUIeHUs 3a1a4H;

 BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh U HWHTEPHPETUPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U OPM IPEICTABICHNUS;

«BBIOMpATh (QOpMy TMpEACTABICHUS HHPOPMAMU W WLUIIOCTPUPOBATH pEIIaeMbIe
3aJlayu CXeMaMH, uarpaMMamMu, MHOU rpadukoil 1 uX KOMOUHAIUSIMU;

e OIIEHUBATh HAJEKHOCTh MHPOPMAIIUU TIO KPUTEPHUAM, MPEIIOKEHHBIM YUUTEIEM WIIH
c(hOpMYITHPOBAHHBIM CAMOCTOSITENILHO.

KomMmyHuKkaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eficTBUS:

e BOCIIPUHUMATH ¥ (OPMYIHUPOBATH CYXKIACHUS B COOTBETCTBUU C YCIOBHIMHU H LEIIMU
oOIIeHHs, SICHO, TOYHO, IPAaMOTHO BbIpa)kaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
NUCHbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS IO XOAYy pelIeHHus 3ajayd,
KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B X07Ic 00CYKJICHHS 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY 00CYX)AaeMOM TeMBbI, TPOOIEMBI,
pemaeMoil 3amauyM, BbICKa3bIBaTh WJEH, HAIEJICHHbIE HA TIOUCK pELICHHUS,
COTIOCTABIISATh CBOU CYXACHHUS C CYXICHUSMHU JPYIMX YYacTHHKOB JHAJIOra,
oOHapyXHBaThb pa3jiMuMe M CXOJCTBO TMO3UIUH, B KOPPEeKTHOH Qopme
(GopMynupOBaTH pa3HOIIACHs, CBOU BO3PAKECHHUS,

* IPE/ICTABIIATH PE3YNbTAThHI PEIICHUS 3a7aul, SKCIIEPUMEHTA, UCCIIEIOBAHMSI, TPOEKTA,
CaMOCTOSITETIbHO BBIOMPATh (popMaT BBICTYIUICHHS C YU4ETOM 3ajjad MPE3CHTAlluN U
0COOCHHOCTEN ayJUTOPHH;



e IOHUMAaTh U HCIOJB30BaTh MPEUMYILIECTBA KOMAaHIHOM M MHIMBUAYAJIbHON pabOTHI
P pEeUICHUH YYEeOHBIX MaTEMAaTHUYECKUX 3a/1aY;

e IPUHUMATH 1I€JIb COBMECTHOM AESATENbHOCTH, IIJIAHUPOBATH OPTaHU3ALUI0 COBMECTHOM
paboThl, pacnpenensaTb BUIAb PadOT, JOroBapuBATHCS, OOCYXKHAaTh MNPOLECC U
pe3yabTat paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

e y4acTBOBaTh B TIPYNIOBbIX QopMax paboTsl (00CyXIeHHUS, OOMEH MHEHUSIMH,
MO3rOBBIE€ IITYPMBI U JIPYTUE), BBINOJIHATH CBOIO YacTh pabOThl U KOOPJIAUHUPOBATH
CBOM JIEUCTBHSI C IPYTUMU YJIEHAMU KOMaH/Ibl, OLIEHUBATh KaYyeCTBO CBOETO BKJaaa
B 00U MNPOAYKT MO KpUTEpUSM, CHOPMYJIMPOBAHHBIM  yYaCTHUKAMHU
B3aMMO/JICYCTBUA.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AelicTBUS
Camoopranusanus:

e CAMOCTOSITEJIBHO COCTABJIATH IUIAH, QJITOPUTM pEHIeHUs 3ajaud (WM €ro 4YacTh),
BbIOMpATh CMOCOO pEIIeHUs C YYETOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YUETOM
HOBOU MH(pOpMaIuu.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IIPOLIecca U pe3yibTaTa pelieHus
MaTeMaTU4YeCKON 3a/1auH;

e [IPE/IBUJIETh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTH IPU PELICHUM 3a/1a4d, BHOCUTh
KOPPEKTUBbl B JESATEIBHOCTb HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa AEATEIbHOCTH [TOCTABICHHON 1I€JIU U YCIIOBUSM,
OOBSICHATh MPUYMHBI JOCTHKEHHUS WM HEJOCTHKEHMS LI€JIH, HAXOAUTh OLINOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenust B 7 kjacce OOy4arOImUNCA TMOMYYUT CIEAYIONINE MPEIMETHbIE
PE3YIbTATHI:

Yucsa 1 BHIYUCICHUSA

BrimonHATh, codeTast yCTHbIE W NMHUChbMEHHBIC MPUEMBI, apupMETUUECKUE TEHCTBUS C
palMOHATbHBIMU YUCIAMU.

HaxonuTh 3Ha4eHUs YMCIOBBIX BBIPAXKEHUM, MPUMEHITh PAa3HOOOpPa3HbIE CIIOCOOBI U
NpUEMBI BBIYHMCICHHUS] 3HAYCHWH JIPOOHBIX BBIPAKEHUMN, CONEpIKANINX OOBIKHOBEHHBIC U
JNECATUYHBIE JPOOH.

[lepexoauTh OT OAHON (POPMBI 3aTTUCH YHCEI K IPYroH (MpeoOpa3oBhIBATH IECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO
TECSITUYHYIO IPOOB).

CpaBHUBATH U YIOPSIOUYUBATH PAllMOHAJILHBIC YUCIIA.



OKpyrJsTh yncna.

BbINONIHATE NOPUKUAKY H OLIEHKY pe3yJbTaTa BBIYUCICHHUM, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIPDAXCHHU. BBINOMHATE JEWCTBUA CO CTEOEHAMU C  HATypaJbHBIMH
ITOKA3aTEISAMH.

[IpuMeHATh NPU3HAKK JETUMOCTH, Pa3J0KEHUE HA MHOKUATEIN HATYPAIbHBIX YUCET.

Pemrate mpakTHKO-OpHEHTHUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIIEHUEM BEJIWYUH,
MIPONOPLUMOHAIBHOCTBIO BEJIWYUH, NPOLIEHTAMHU, UHTEPIPETUPOBATH PE3YJbTAThl PELICHUS
3a/1ay ¢ Y4ETOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH pPacCMAaTPUBAEMbIX OOBEKTOB.

AJireOpanyeckue BbIpasKeHHU s

Hcnonb3oBaTh anreOpanvyeckyrd TEPMHUHOJIOTMIO W CHUMBOJHMKY, HPUMEHSTh €€ B
npolecce OCBOCHMs y4eOHOro MaTepuaa.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM NMPU 3aJaHHBIX 3HAUCHUSAX TTEPEMECHHBIX.

BoimonHaTh mpeoOpa3oBaHUs IEJIOT0  BBIPAXKEHUS B MHOTOWIEH MPHUBEICHUEM
NOJIOOHBIX CJIAaraeMbIX, PACKPBHITUEM CKOOOK.

BBINONHATh YMHOKEHUE OJHOWIEHA HAa MHOTOWIEH W MHOTO4WIEHAa HAa MHOI'OYJIEH,
OpUMEHSTH GOPMYIIbI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh pa3i0KEHUE MHOTOYJICHOB HA MHOYKUTEIN C MOMOIIBIO BBIHECEHUS 32
CKOOKM  OOIIero MHOXHUTENs, TPYNIUPOBKM  ClIaraéMblX, MpUMEHEHUus  GopMy
COKpaAIIEHHOTO YMHOXEHHUS.

[IpumensaTs TpeoOpa3oBaHUST MHOTOWIEHOB IS PEIICHHS pa3IM4yHbIX 3a7ad U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

Hcnonp3oBaTh  CBOWMCTBA CTENEHEW C  HATypaJIbHBIMM  [OKa3aTesAMU IS
npeoOpa3zoBaHus BEIPAKEHUN.

YpaBHeHUsI 1 HEPABEHCTBA

Pemarth nvHelHbIE YpaBHEHUSI C OJTHOM NEPEMEHHOM, ITPUMEHSIS MMPABUIIA TIEPEX0a OT
UCXOJTHOT'O YPaBHEHHUS K PaBHOCUJIBHOMY eMy. IIpoBepsiTh, ABISETCA M YUCIO KOPHEM
ypaBHEHHUS.

[TpumensTs rpadrueckue METOIbI PU PEIICHUH TUHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonOupaTs mpuMepsl Map 4YUCEN, SBISIOMIUXCS PEIICHHEM JTUHEHHOTO YpaBHEHHS C
JNBYMsI IEPEMEHHBIMH.

Ctpoutrhb B KOOPAMHATHOM IUIOCKOCTH TpauK IWHEHHOTO YpaBHEHUS C JBYyMS
MEPEMEHHBIMH, MOIB3YSCh TPahUKOM, MPUBOAUTH IPUMEPHI PEIICHUST YPaBHEHHUS.

Pemate cuctemMbl ABYX JMHEWHBIX YPABHEHUW C JIByMSl NIEPEMEHHBIMH, B TOM YHCIIE
rpadugeck.

CocTtaBiTh W pemiaTh JUHEHHOE ypaBHEHUE WIIM CUCTEMY JIMHEHHBIX YpPaBHEHHU IO
YCJIOBHIO 33J]a4¥, UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Jla4d IOJYYEHHBIN
pe3ynbTar.



DyHKUUHA

N3o0paxaTth Ha KOOpPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HWHTEpBajbl, 3alUChIBAaTh YHCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OtMedaTh B KOOPJIMHATHOW TJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJIMHATaM, CTPOMUTH
rpaduKku TUHEHHBIX GyHKIUHA. CTpOUTH TpaduK GyHKIUH Y = |X]|.

OnuchiBaTh C TMOMOIIBI0 (PYHKIMI H3BECTHBIE 3aBUCHUMOCTH MEXIY BEIUYUHAMM:
CKOpPOCTb, BPEMsI, PACCTOSHUE, 1IEHA, KOJIUYECTBO, CTOMMOCTh, IPOU3BOJIUTEBLHOCTD, BPEMS,
00BEM paboThI.

Haxonuth 3Hauenune GyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmats rpadguyeckuii criocod mpeacTaBieHUs U aHalu3a uH(opMalnu, U3BJIEKaTh U
UHTEPIPETUPOBATh MH(POpMAIIHIO U3 TPaPUKOB peaabHbBIX MPOILIECCOB U 3aBUCUMOCTEH.

K koHmy oOydenuss B 8 kiiacce oOydarolmuics MOJYYHUT CHEAYIOIIME MPEAMETHBIC
PE3YyABTATHI:

Yuciia ¥ BBIYUCTCHUSA

Hcnonb3oBaTh HAaYaJdbHBIE MPEICTABICHUS O MHOXECTBE JICHCTBUTEIBHBIX YUCEN JJIS
CpaBHEHHUsI, OKPYTJICHUSI U BBIYMCIICHUH, M300pakaTh JEUCTBUTEIbHBIC YHCIIAa TOYKAMHU Ha
KOOPAMHATHOMN IIPSMOM.

[IpumeHsTh MOHATHE apUPMETHUECKOTO KBAJPATHOTO KOPHS, HAXOAUTh KBAJpPaTHbHIC
KOPHHM, WCIOIB3Yysl TMpPU HEOOXOIUMOCTH KaJbKYJSTOP, BBINOJIHATE MpeoOpa3oBaHus
BBIPAXCHHH, COAEPKALINUX KBAJIPATHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3aUCH OOJIBIIMX U MAJbIX YUCEN C MOMOIIbIO JIECATUYHBIX ApoOei u
crernenei uncna 10.

AJireOpanvecKne BbIpasKeHHU s

[IpuMeHsATh TOHSATHE CTENEHU C IENbIM IOKa3aTelieM, BBINMOIHATH MpeoOpa3zoBaHUs
BBIPAXXECHHU U, COAEPKALIUX CTEIIEHU C LIEJIBIM ITOKA3aTEIIEM.

BhINOJTHATE TOXKIECTBEHHBIE MPE0OpPa30BaHUS PAIMOHAIBHBIX BBHIPAKEHHM HA OCHOBE
MIPaBWII IEWCTBUIA HAJl MHOTOWICHAMH U anTeOpandecKuMu JpOOsSMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOXKUTEIH.

[IpumensTe npeoOpa3oBaHUsS BBIPAKECHUN Uil PELICHHS pPa3IuyHbIX 3aJad U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATIbHOMN MTPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHeNHbIE, KBaApPAaTHBIE YPABHEHUS U PAllMOHAIBHBIC YPABHEHUS, CBOISAIINECS
K HUM, CUCTEMBI JIByX YPABHEHUN C ABYMs I€PEMEHHBIMU.

[IpoBOIUTH MPOCTENIINE UCCIETOBAHUS YPABHEHUN U CUCTEM YPABHEHHUI, B TOM YHCIIE
C MpUMEHEHHEeM TpauuecKux MpeacTaBieHnil (yCTaHABIMBAThH, UMEET JIM YPABHCHUE WITU
CUCTEMAa YpaBHEHUI PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOUEe).



[lepexonuth OT crmoBecHOM (OPMYIMPOBKHU 3ajlaud K €€ anreOpanyeckoll MOAEIH C
MOMOIIBI0 COCTABJICHUS YPAaBHEHHUS WJIM CHCTEMBl YPAaBHEHUI, HWHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1a4M MOJIYYECHHBIN PE3YybTaT.

[IpruMeHATh, CBOMCTBAa 4YHCIOBBIX HEPABEHCTB IS CPABHEHUS, OLICHKH, pEIIaTh
JUHEWHbICE HEPAaBEHCTBA C OJHOM MEPEeMEHHONW M WX CHUCTEMBI, JaBaTh TpaduUecKyro
WJUTIOCTPAIMIO MHOKECTBA PEILICHUN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lonumMats ¥ HCHONB30BaTh (DYHKIHUOHANBHBIE TIOHSATUS U SA3bIK  (TEPMUHBI,
CUMBOJIMYECKUE O0003HAYCHMUS ), ONpEeesaTh 3HaUeHUEe (YHKIIMU MO 3HAUYCHHUIO apTyMEHTa,
OTpeneNaTh CBOMCTBA PyHKIIMM 1O €€ rpaduKy.

Crtpouth rpaduku dJIeMEHTapHBIX (PYHKIIMNA BUAA:

y = kiX, y = X2,y =x3,y = x|, y = VX, OIHCBIBaTb CBOICTBA YHCIOBON (DYHKIHH 110 €&
rpaduky.

K xoniy oOydeHuss B 9 kjacce oOyYalOIIHMICS TMONYYUT CICAYIOIIUE TPEIMETHBIC
pe3yJIbTaThI:

Yuciia ¥ BBIYUCTCHUSA

CpaBHUBATH U YNIOPSIAOUUBATH PAIIMOHAIIBHBIC U UPPALlMOHAIIBHBIE YK CIIA.

BrinonusaTe apudmernyeckue ACHCTBUS ¢ palluOHATBLHBIMUA YHCIAMU, COYETasl YCTHBIC
Y IIUCbMEHHBIE TPUEMBI, BBIIIOJHATH BEIYUCIICHUS C UPPALUOHAIBHBIMUA YHUCIIAMMU.

Haxonute 3HaueHHs cCTeneHEM ¢ LEIbIMUA I0KA3aTelIIMA M KOPHEH, BBIYMCIATH
3HAYEHHUsI YUCIIOBBIX BBIPAXKECHUM.

OKpyrJsITh JEHWCTBUTENBHBIE YHCIA, BBIMNOJHATh NPUKHUIKY PE3yJbTaTa BBIYMCICHUM,
OLICHKY YHCJIOBBIX BbIPAXKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemiate 5MHENHBIE W KBAaJApPATHBIE YPAaBHEHUs, YPABHEHHUs, CBOJSIIMECS K HUM,
npocTeitme 1poOHO-paloOHaIbHBIE YPaBHEHUS.

PemaTte cucTeMsl ABYX JMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE SIBJISACTCS JTUHEUHBIM.

Pemate TekcTOBBIE 3amauM anreOpamdeckuM CIOCOOOM C TOMOIIBIO COCTABJICHHS
YPaBHEHUS WIM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMHU.

[IpoBOIUTE MPOCTENIINE UCCIEOBAHUS YPABHEHUN U CUCTEM YPABHEHUI, B TOM YHCIIE
C MpUMEHEHHEeM TpaduuecKux MpeacTaBieHuil (yCTaHABIMBATH, UMEET JIM YPABHCHUE WITU
CHUCTEMA YPaBHEHUI PEILICHMUS], €CIIU UMEET, TO CKOJIBKO, U MPOUEe).

Pemiate nuHeHbIE HEpaBEHCTBAa, KBaJApaTHbIE HEPABEHCTBA, M300pakaTh pEIICHUE
HEPABEHCTB HA YHCIIOBOM NMPSMOM, 3alIMChIBATh PEIIEHNE C TIOMOIIBIO CUMBOJIOB.

Pemate cHCTEMBI JMHEWMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE€ HEPABEHCTBO, H300pa)xaTh pEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOU
MPSMOM, 3aIUCHIBATh PENIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUU PA3IUYHBIX 3a]1a4.



DyHKUUHA
Pacno3naBath (hyHKIIMM U3y4YEeHHBIX BUIOB. [I0Ka3bIBaTh CXEMAaTHUECKU PACTIONOKEHUE

Ha KOOPJMHATHOM TUIOCKOCTH rpadukoB ¢pyHkimi Buga: Y = kX, y = kx + b, y = k/x, y = ax2
+bx +c,y=x3,y=1X Yy = [X|, B 3aBHCHMOCTH OT 3HaUCHHI KOIDDHUIMEHTOB, OMHUCHIBATE
CBOICTBa (DYHKILIHHA.

Ctpoutb U M300pakaTh CXEMAaTUUYECKU I'paUKHA KBAAPATUYHBIX (QYHKLMMA, ONUCHIBATH
CBOICTBA KBaIpaTUYHBIX (QYHKLUN IO UX FpaPUKaM.

PacrioznaBaTh KBajpaTHuHyl0 (QYHKIUIO 10 QopMmyle, MNPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 pealbHOU KU3HU, PUZUKHU, TEOMETPUH.

YucsioBble MOCI€10BATEIbHOCTH U POrPeccHu

PacriozHaBaTh apu@METHUYECKYI0O U TE€OMETPUYECKYIO MPOTPECCHM MPHU Pa3HBIX
crnoco0ax 3agaHusl.

BbINOJIHATH BBIYMCIEHUSI C UCTIOJIB30BaHUEM (PopMyl N-To ujeHa apupMeTUYECKON U
reOMETPUYECKON MPOrpeccuid, CyMMbI MEPBHIX N YICHOB.

N306paxkath wieHbl MOCIEI0BATEILHOCTA TOUKAMHU Ha KOOPAMHATHON MJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHCIOBBIMHU IOCJIEIOBATEIBHOCTAMH, B TOM YHCIIE
3a]]a4uM U3 peasIbHOM KU3HHU (C UCIIOJIB30BAHUEM KaJIbKYIISITOPA, LU(POBBIX TEXHOIOTUI).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BeIUUCICHUS. ParnoHanbHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHHICCKHE BEIPAXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHIA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopunarst u rpadukit. Pymkuyi 24 L https://m.edso0.ru/7f415b90
bu6moreka [IOK
> Tosropenne i obobwenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0



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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 q .K 1
ncia ¥ BerauciaeHus. KBaapaTtHeie KOpHU 5 https://m.edsoo.ru/7f417af8
9 Yucna u BeruncieHust. CTeneHs ¢ 1eIbIM 7 bubmmoreka [{OK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BhIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuineH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BhIpaKEHHUSL. 15 1 bubnuoreka [IOK
AnrebOpanveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHU M https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa htts://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 O . 5
YHKLUH. OCHOBHEIE HOHATHS https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yHiuaH. HCIOBbIE dyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 6 1
OBTOPEHHE 1 0000WCHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0
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9 KUIIACC

Kosu4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbIl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuotexa [JOK
OJHOU EPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 Y .H 16 1
paBHEHMS U HepaBeHCTBA. HepaBeHncTBa httos://m.edsoo.ru/7f419d08
bu6moreka [IOK
5 o 16 1
YKL https://m.edso0.ru/7f419d08
bu6moreka [IOK
6 YucnoBbie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 bu6mmoreka [JOK
3HAHUU https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



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