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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBJISETCSI OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO 00IIero o0Opa3oBaHMs: OHA
obecrieunBaeT U3y4eHHUe IPYruX ITUCIUIUINH, KaK €CTeCTBEHHO-HAYYHOTO, TAK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAUMO JIs MPOJOKEHHUsS 00pa30BaHusl U B MOBCEIHEBHON KU3HU.
PazButne y oOydaromuxcsi HAy4YHBIX MPEACTABICHUN O MPOUCXOXKICHUW W CYIIHOCTH
anredpanyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoWl SBICHUH U
MPOIIECCOB B TPHPOJE M OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIUICHHS, HEOOXOMUMBIX JUIsI aalTallid B COBPEMEHHOM IudpoBoM oOmiectBe. M3yueHue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS HAa0Jl01aTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIEHCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBEpkAeHUS. OCBOCHHE Kypca anredOpbl o0ecreurnBaeT
pPa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYAIOIMIUXCS: OHHM UCHOJB3YIOT JEAyKTHBHBIC W
WHAYKTUBHBIE PACCYXJCHUS, 0000IIEHHEe M KOHKPETH3aIUIo, a0CTparupoBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe mpeanoyiaraeT 3HAYUTEIbHBI OOBEM CaMOCTOSTEIBHON JESITEIBHOCTH
oOydaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE pEIIeHUE 3aJady  SBJSeTCs — peaju3anueit
JESTSIILBHOCTHOTO TIPHHIIAIIA 00 YyIeHUSI.

B cTtpykType mnporpammbl yueOHOro Kypca «Anrebpa» A OCHOBHOTO OOILEro
0o0pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeIbHO-METONWYeCKue uHuH: «Umcna u
BBIUUCIICHUSY, «ANreOpandeckue BBIpAXKEHUS», «YPaBHEHHUS U HEpaBEHCTBa», «DyHKIHNY.
Kaxxmast w3 3THX CoJepKaTeIbHO-METOANYCCKHUX JIMHAN Pa3BUBACTCS Ha MPOTSDKCHUU TPEX JIeT
M3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMU €ro JHUHUSIMH. B Xo/1e u3ydenus ydyebHOro Kypca
00YJarOIIUMCS TIPUXOIUTCS JIOTHICCKH PACCYXIaTh, HCIIOJIE30BATh TEOPETUKO-MHOKECTBECHHBIN
A3bIK. B CBsI3M ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3jeliaXx MaTeMaTH4YeCKOro oO0pa3oBaHUsS W
CIOCOOCTBYIOIIUE OBJIAICHUIO 00YJAIOIIMMHCS OCHOB YHHBEPCATHLHOTO MATEMAaTUYECKOTO S3bIKA.
ConepxaTelbHOM M CTPYKTYPHOUM OCOOEHHOCTBIO Y4eOHOTro Kypca «Anredpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Conepxanvie THHAN «HWCIa M BRIMUCIICHUS CITY>)KAT OCHOBOM JIJIS JTATbHEHTIIETO U3YICHUS
MaTeMaTUKH, CIIOCOOCTBYET pa3BUTUIO Y  OOydYalOIUXCs  JIOTUYECKOTO  MBIIICHUS,
(OPMUPOBAHUIO YMEHHSI TTOJIb30BATHCS AITOPUTMAMHU, a TAK)KE MPHOOPETECHUIO TMPAKTUYSCKUX
HABBIKOB, HEOOXOJUMBIX i TMOBCEIHEBHOM XHU3HU. Pa3BUTHE MOHATHA O YUCIIE Ha YpOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs CBS3aHO C PAIMOHAIBHBIMH M HWPPAIMOHAIHLHBIMH YHCIIAMH,
dbopMUpOBaHUEM MPEACTABICHUN O JEHCTBUTENHLHOM YHCIE. 3aBEPIICHHE OCBOSHUS YHCIIOBOM
JUHUW OTHECEHO K CpeHEMY O0IeMy 00pa30BaHUIo.

CogmepxaHue JBYX anreOpandecKkux IUHUN — «AnreOpandeckue BBIPOKEHUS» U
«YpaBHEHUS ¥ HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOIIMXCSI MATEMATHIECKOTO
amnmapara, HeoOXOJAUMOTO JIJIsl pelIeHHs 3a/1ad MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OPHUEHTHPOBAaHHBIX 3ama4. Ha ypoBHe OCHOBHOTro oO0Iero o0Opa3oBaHUs y4eOHBINM MaTepual
TPYNIHUPYETCST BOKPYT pPAlMOHANBHBIX BBIpOKEHUH. AnreOpa IEeMOHCTPUPYET 3HAYCHUE
MaTEeMAaTHKU KaK SI3bIKa JJIS MMOCTPOCHHS MAaTeMaTHYSCKUX MOJCNICH, OIMHMCAaHUs IPOIECCOB H
SBIIEHUH pealbHOTO MUpa. B 3amaun oOydeHus anredOpe BXOAAT TaKXkKe JaibHEilIIee pa3BUTHE
AITOPUTMUYECKOTO  MBINIICHHS, HEO0OXOJUMOro, B YAaCTHOCTH, IS OCBOSHHUS Kypca
uH(DOpPMATUKH, W OBJIAJICHUE HABBIKAMHU JCIyKTHBHBIX paccyxneHuid. IIpeoOpazoBanue
CHMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHHMS, CITOCOOHOCTEH K MaTEeMaTHIECKOMY
TBOPYECTBY.

Copepxanne  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAlENeHO Ha  IOJIy4eHHe
00yJarmUMUCs 3HaHUH 0 QYHKIHMIX KaK BaXKHEUIIIeH MaTeMaTHUECKON MOJIENN JJIsl OTIMCAHUS U
MCCJIEIOBaHMSI Pa3HOOOPA3HBIX IMPOILIECCOB M SIBICHUNW B mIpupone M obiiectBe. M3yueHue
MaTepuana CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIIONb30BaTh pPa3IUYHbIC



BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIE, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHT BKJIAJl B JOPMUPOBAHUE MPEACTABICHUHN O POJIM MATEMATHKHU B PA3BUTUU ITUBUIIH3AINH U
KYJIbTYPBI.

Cornacno yueObHOMY MIaHy B 7-9 Kiaccax u3ydaercs yueOHbIN Kypc «AnreOpay, KOTOPBI
BKJIIOUAET CJIEAYIOIIME OCHOBHBbIE pas3lelbl cojepkaHus: «Yuciaa ¥ BBIUKCICHUS,
«AnreOpandeckue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKITUN Y.

Ha mn3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 knacce — 102 gaca (3
yaca B Henento), B 8 kinacce — 102 yaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO0).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yucia ¥ BLIYMCICHHUA

JpoOu 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0]] OT OAHOM (OPMBI 3aMUCH APOOEH K IPYTOM.
[TonsiTHE pPaLlMOHAIBHOTO YHUCIIA, 3aIMCh, CPABHEHHE, YHNOPSJOYMBAHUE PALMOHAIBHBIX YHUCEIL
Apudmernueckue qeicTBUS ¢ pallMOHAILHBIMU YKcIaMy. Pelienne 3a1a4 u3 peaabHON MPaKTUKA
Ha 4acTH, Ha ApoOu.

CremneHb ¢ HaTypajlbHBIM IOKa3aTeJIEM: ONpEJEJICHNE, IPE0Opa30BAHUE BBIPAKEHUI Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbINX Yncen. [IponenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4ud Ha MPOILECHTHI, PELICHNUE 33aad U3 peabHOU
IIPAKTHKU.

IIpuMeHeHne NPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIM HaTyPAJIbHBIX YHCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NpsiMast U 00OpaTHas MPOIOPLHOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YHCIOBOE 3HAUYECHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEX/Ty BEIMYMHAMU B Buze (opMyIbl. Berancienus
no ¢gopmynam. IIpeo6pa3oBanue OyKBEHHbBIX BBIPAXKEHUH, TOXKAECTBEHHO PABHBIE BBIPAXKECHMS,
npaBuiia npeoOpa3oBaHMsi CyMM M IPOM3BEIECHUH, ITpaBWila PACKPBITUA CKOOOK U NPUBEICHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpnHowieHbl 1 MHOrowieHsl. CreneHb MHOrouieHa. Cll0)KeHHE, BBIUNTAHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopMmyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB Ha MHOXKHUTEH.

YpaBHeHUsI M HEpABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHHUs, IIpaBUia MPeoOpa3oBaHUsl YpaBHEHMS, PaBHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHUH MO YCIOBUIO 3agaud. Pemienue
TEKCTOBBIX 3aJa4 C TIOMOIIBIO YPABHEHHH.

JluneiiHoe ypaBHEHME C ABYMs IEpeMEHHBIMHU U ero rpaguk. Cucrema JByX JIMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
IIpumepsl penieHns TEKCTOBBIX 3a7a4 € TOMOIIBI CUCTEM YPaBHEHMI.

DOyHKIUHA

Koopannara Toukm Ha mnpsMoid. UucnoBele NpoMexyTku. PaccrosiHue mexny aByMs
TOYKaMU KOOPAMHATHOU IIPSAMOM.

[MpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmuicca W opauHATAa TOYKH HA
KOOpAMHATHON miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opMynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMoOcTel. [lonarue pynkuuu. I'paduk ¢pynkuuu. Coiicta GpyHkiuil. JInnelnas
dynkms, e€ rpapuk. ['paduk dpynkunm y = |X|. [padudeckoe perieHre TMHEHHBIX YpaBHEHUH U
CHUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC

Yucia v BEIYMCIEHUAS

KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHadbHOM dYHcie. JlecaTuunbie
NpUOIKEHUS UPPAMOHATBHBIX uncen. CBolcTBa apupMETHUYECKUX KBAAPATHBIX KOPHEH M UX
INPUMEHEHHE K MpeoOpa3oBaHHUIO YHMCIOBBIX BBIPAKEHUW U BBIYMCICHUSAM. JleHCTBUTENbHbBIE
qHClIa.

CreneHb C 1eNbIM MoKa3zaTesneM U €€ cBoiicTBa. CTaHIapTHAS 3aMKCh YUCIa.

Auredpanyeckune BbIpaKeHUs



KBanpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BBIUMTAHUE, YMHOKEHHE, JIeJIeHne aireopanueckux aApoOeil. PannoHanbHble BBIpRXKEHUS U MX
peoOpazoBaHue.

YpaBHeHNs1 M HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJIpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUIA, CBOOAIIMXCA K JWHEHHBIM M KBaapaTHbIM. [lpocreifmue apoOHO-
paloHaIbHbIE YpPaBHEHUS.

I'paduueckass uHTEpHpeTalusl ypaBHEHUH ¢ ABYMS NEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPaBHEHUU € IByMs [IEpEeMEHHBIMU. [ [prMephI pelieHs CuCTeM HEJIMHEWHBIX YPABHEHUM C IBYMS
IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

YucnoBele HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEMHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUUHA

[Toustue ¢pynkuuu. OOGNacTh ONpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH (QyHkuu. CriocoObl
3ananus QyHKIUH.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu mo e€ rpaduky. [Ipumeps rpadukon
(GyHKIMH, OTpa)karoUIMX peajbHbIe IPOLECCHI.

@DyHKIMY, ONUCHIBAIOIIKE NPSAMYI0 M OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynxmmn y = X2,y = X3, y = VX, y=|x|. ['paduueckoe pemeHue ypaBHeHHI i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanyonaneHble yKcia, MppalMOHaIbHBIE YNCIA, KOHEUHbIE U OECKOHEYHBIE JIECTUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YMCIAa Kak OECKOHEUHbIE
JecaTU4HbIe ApoOu. B3anMHO 0[JHO3HaYHOE COOTBETCTBUE MEXY MHOKECTBOM JEHCTBUTEIBHBIX
yuceln U KOOPAUHATHOU MPSMOM.

CpaBHEeHUE JEMCTBUTENBHBIX 4YHCEN, apu(MeTHUecKue ACUCTBUS C JeHCTBUTENBHBIMU
YUCIIaMH.

Pa3zmMepbl 00BEKTOB OKPYKAOLIET0 MUPA, JUIUTEIBHOCTD IPOLIECCOB B OKPY>KAIOLIEM MUpE.

[Tpubmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOMKeHus. OKpyrjieHHe 4YHcell.
IIpukuaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHUsI M HEPaABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASAIIMXCA K JIMHEWHBIM.

KBagparHoe ypaBHeHHe. Penmienue ypaBHeHN, CBOASIIMXCA K KBaJApaTHBIM. bukBaapaTtHoe
ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUM TpeTbeld M YETBEPTOM CTEICHEW Pa3iloKEHHEM Ha
MHOHUTEIH.

Pemenune qpoOHO-paninoHaNbHBIX YpaBHEHHH. Pelienre TeKCTOBBIX 3a/1a4 ajnredpandyeckum
METOJIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaguk. PemieHue cucteMm ABYX JTUHEWHBIX
YpaBHEHUN € JBYyMs IEpEMEHHBIMU. PeleHne cucreM JByX ypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEWHHOe, a Jpyroe — BTOpOH cTtemneHu. I'paduueckas MHTEpIpETaLUs CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 areOpanyeckKuM CrocoOoOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JNMHEMHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpPaBEHCTB C OJIHOM mepeMmeHHOW. KBaaparHeie HepaBeHCTBa. [ 'paduyeckas WHTEpHpeTarus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMECHHBIMH.



DOyHKIUHA

KBanparnunast ¢yHkius, e€ rpaduk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPITHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dynkmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTsa.

YucsioBble MOC/I€10BATEILHOCTH U NPOrpeccuu

[TonsiTe 4MCIOBON MOCIENOBATENBHOCTH. 3aJJaHUE IIOCIEA0BATEILHOCTH PEKYPPEHTHOM
dbopmyroi u popMyIoi N-To YiIeHa.

Apudmernueckast u reomerpuueckas nmporpeccuu. opmyssl N-ro ujaeHa apupMeTHIeCKon
U T€OMETPUYECKOM MPOrpeccuii, CyMMBbI NEPBBIX N YICHOB.

N300pakeHre 4WIEHOB apu(METHUECKOW M TeOMETPUYECKOM MPOrpeccuid TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE IPOLIEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMBbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHS MPOTPaMMbl ydeOHOro Kypca «Aunredpay
XapaKTepU3YKTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

IPOSIBJIEHUEM HHTEpeca K NPOLUIOMY W HACTOSAIIEMY POCCHUICKOM MAaTeMAaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKON IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPUKIAIHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro Ipas.,
MPEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO o0IIecTBa (HarmpuMmep, BHIOOPHI, OMPOCH), TOTOBHOCTBIO K
OO0CYXXJIEHUIO ITHUYECKUX MPOOIEeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATBbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHM MPAKTUYECKUX 3a7ad MaTeMaTH4YECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEeMAaTUYECKOTr0 00pa30BaHUs HA MPOTSHKEHUH BCEH
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHATbHOM IEATEbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAaeKTOPHUH OO0pa3oBaHUA U
JKU3HEHHBIX TJIAHOB C YYETOM JTUYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIeHUN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHHUA:

OpUEHTAIIEN B NEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW MEATebHOCTH, ATAlloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 pa3BUTHUS [IUBUIIN3ALINH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKU U MaTeMaTUYeCKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpA, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKON IEATEbHOCTH;

6) pusuyeckoe BocnuTaHue, POPMUPOBAHUE KYJIbTYPhI 310POBbS M IMOLIMOHAJIBHOI'0
Os1aromostyqust:

TOTOBHOCTBIO MPUMEHSTh MAaTEMAaTHUECKHIE 3HAHUS B HHTEPECAaX CBOETO 3/I0POBBS, BEACHUS
310poBOTO 00pa3a *KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSITHNA U OTABIXA,
perynsapHas (u3nueckas aKTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa PeQIIEKCHH, NPU3HAHUEM
CBOETO MpaBa Ha OIMIMOKY U TAKOTO Ke TpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAIlel Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUUM ISl pelleHus 3ajgad B o0JiacTu
COXpPAaHHOCTH OKPY)KAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKH HMX BO3MOXHBIX
MOCIEACTBHIA ISl OKPYKAIOMIEH cpefbl, 0CO3HAHUEM TI00ATHHOTO XapaKTepa SKOJIOTHYECKHX
npo0JIeM U yTeH UX PEIICHHUS;

8) amanTanus K N3MEHAIUMCS YCJIOBUSIM CONMATbHONM M PUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEATebHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JtoJiel, mpuoOpeTaTh B COBMECTHOW NIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OTBITA IPYTUX;



HEO0OXOUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHHM, B TOM uucie GOpMyIUpOBaTH UACH,
HOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHIX, B TOM YHCIIE paHee HEU3BECTHHIX, OCO3HABATH
neduIuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIINI0, BOCIPUHUMATh CTPECCOBYIO CUTYalLUIO
KaK BbI30B, TpeOyIOIIMI KOHTpMEp, KOPPEKTUPOBATh NPUHHMAEMble DPELICHUS MU JACHCTBHUS,
(GbopMyIHpOBATh M OLICHUBATH PUCKHU M MOCIIEICTBHS, (HOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJornueckue aeicTBu:

BBISIBJIATh U XapaKTEPU30BATh CYIIECTBEHHbIE MPHU3HAKKM MAaTEeMaTUYECKUX OOBEKTOB,
HNOHATUHM, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
U CpaBHEHHUs, KpUTEPUU IIPOBOJMMOI0 aHAIN3a,

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOPa30BBIBATh CYKICHUS: YTBEpAUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpPEUHs B (paKTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, IpelylaraTb KPUTEpUHM ISl BBIABJICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJ1aTh BBIBOJBI C HUCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JE€IYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIOUEHUH, YMO3aKIIIOYEHUH 110 aHAJIOTUH;

pa3bupath 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHUH (ITPsIMbIE M OT IPOTHUBHOTO),
IIPOBOAMTH CAMOCTOSITEJIBHO HECJIOKHBIE JIOKA3aTeIbCTBA MaTeMaTH4YeCKUX (DaKToB,
BBICTPAaNBaTh apryMEHTAIUIO0, IPUBOJUTH IPUMEPHI U KOHTPIpPUMEPHI, 000CHOBBIBATH
CcOOCTBEHHBIE PacCyXICHUS;

BbIOMpaTh crnoco0 pemieHust yuyeOHOM 3agaud (CpaBHMBAThb HECKOJIbKO BapHUaHTOB
peleHus, BEIOUpaTh HanbosIee NOIXOAAINNA ¢ YIETOM CaMOCTOSATENIBHO BBIAEIEHHBIX
KPUTEPUEB).

Ba3oBbIe nccienoBaTenLCKHeE AeliCTBUA.

UCTIOJIB30BaTh  BONPOCHI  KAaK  HCCIEAOBATCILCKUH  WHCTPYMEHT  TO3HAHUS,
bopMyIHPOBaTH BOITPOCHI, PUKCHPYIOIIHE TPOTHBOPEUHE, IPOOIEMY, CAMOCTOSTEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, ()OPMHUPOBATh THUIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHEHHE;

NPOBOJIUTH IO CaMOCTOSTEIBHO COCTABICHHOMY IUIaHY HECIOXHBIH DKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE [0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTYy COOO0M;

CaMOCTOATENIbHO  (OpMYJIMpOBaTh OOOOIIEHWS H  BBIBOABI IO  pe3yJibTaTaM
POBEAEHHOTO HAOIIOCHHS, UCCIIEAOBAHUS, OICHHBATH JTOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE TPOIIECCa, & TAK)KE BBIIBUTATH TPETIOIO0KCHUS
0 €ro pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/U{X.

Pabora ¢ nnopmanmeii:

BBISBIISITH HEIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, JAHHBIX, HEOOXOAMMBIX
JUISL peLLIeHUs 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPHPETUPOBATH HH(POPMAIIHIO
pa3NIUYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpATh (hopMy MpeacTaBIeHHUsS MHYOPMAIIMK U WILTIOCTPUPOBATh pelIaeMble 3a/1aun
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMY;



OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIIEM HIIU
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIPUHUMAThH U (POPMYIHPOBATH CYXKJCHUS B COOTBETCTBUU C YCIOBUSIMHU U LIEISMU
oOmIeHus], SICHO, TOYHO, T'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPCHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIeHUs 3a1a4i, KOMMEHTHPOBATh
IIOJIYYECHHBIH pEe3yibTarT;

B X0Ji¢ 00CYKJICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY O0CYKIAEMON TEMBI, IIPOOIEMBI,
pelaeMoii 3a1a4m, BbICKa3bIBaTh U, HAIICJICHHbIE HA TTIOUCK PEIICHHUS, COIIOCTABIIATD
CBOM CYXKJICHUSI C CYXJICHHUSIMH JIPYTHX YYACTHUKOB JHajora, OOHapyKUBATh Pa3IHune
U CXOJCTBO TO3MIMHA, B KOPpeKTHOH (opme (opMmynupoBaTh pa3HOTIacHs, CBOU
BO3PaKCHUS;

MIPEJICTABIISITh PE3YJIBTATHl PEIICHUS 3a7aud, YKCIICPUMEHTA, UCCICAOBAHUS, TPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3aqad Mpe3eHTAlUd U
0COOEHHOCTEHN ayAUTOpUH;

MOHUMATH M UCIIOJIb30BATh MPEUMYIICCTBA KOMAHHON W MHIUBHIYaTbHOW PabOTHI IPU
peleHnr y4eOHbIX MaTeMaTHUYeCKUX 3a71ay;

MPUHUMATH 11eJTb COBMECTHOU JIE€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM
paboThI, pacrpeesaTh BUABI pa0doT, TOTOBAPUBATHCS, 00CYKIATh MPOIIECC U Pe3yiIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B ITPYNIOBLIX hopMax padoThl (00CykaeHUsI, 0OMEH MHEHUSIMU, MO3TOBBIE
HITYPMBI U APYTHE), BHIIOIHATH CBOIO YacTh PabOThI U KOOPJAMHUPOBATH CBOU JICHCTBUS
C IPYTHMMH YICHAMH KOMAaHJIbI, OIICHUBATh KA4eCTBO CBOETO BKJIAJa B OOIIUI MPOTYKT
M0 KpUTEpHsiM, CHOPMyYIHPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHUS.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJayd (WM €ro 4YacTh),
BbIOMpaTh CIOCOO pelIeHUus C YYETOM HUMEIOLIMXCS PECYpcOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BApUAHTHI PEIIEHUN C Y4ETOM
HOBOW MH(pOpMaIUy.

CﬂMOKOHTpOJ’IB, IMOLMOHANIbHBIA HHTEJJIEKT:

BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI MpOLecca U pe3yibTaTa pelieHus
MaTeMaTHYeCKOM 3aa49H;

NpEeBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPHU PEIICHUU 33/1a4d, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH MMOCTABICHHON LEIHU U YCIOBUSM,
OOBSICHATH IPUUMHBI TOCTUKEHUS T HETOCTUKEHHUS 11eITH, HAXOJUTh OLIHOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K xonmy oOydeHuss B 7 kJjacce OOydYaIOMMICS MOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ybTaThI:

Yucaa ¥ BLIYUCIEHUS

BeimonHsaTe, coderass yCTHBIE W THCHbMEHHBIE MPHEMBI, apuMeTHdecKkue IeHCTBUS C
parMoHaIBHBIMH YHCTIAMHU.

HaxomuTh 3Ha4YeHHS YHCIOBBIX BBIPAKCHUM, NMPUMEHATH Pa3HOOOpPAa3HBIE CIIOCOOBI U
NpuEMBbl  BBIYMCICHUS 3HAYEHUW JPOOHBIX BBIPAXKEHUH, COACpPKANIUX OOBIKHOBEHHBIC U
NeCATUYHBIE TPOOH.



[TepexoauTh OT OHOM (HOPMBI 3aMKMCH YKCEN K APYyroi (mpeoOpa3oBhIBATh ACCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B UYAaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSA0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasaTh 4ncia.

BbINOMHATE NPUKKUIKY M OLIEHKY pe3ysbTaTa BBIYMCICHUM, OLIEHKY 3HAUEHUN YMCIIOBBIX
BBIPKEHUI. BBINMOIHATE JEHCTBUA CO CTENEHSMHU C HaTypaJbHBIMU NTOKa3aTEIISIMHU.

[TpuMeHsTh IPU3HAKU JEITMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbBIX YU CEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBSA3aHHBIE C OTHOIIEHHEM BEJIMYUH,
IPONOPLUOHAILHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a7a4
¢ Y4ETOM OrpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaeMbIX OOBEKTOB.

AulredpanyecKkue BbIpasKeHUs

Hcnonp30BaTh anreOpanyecKyr0 TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOEHUS y4eOHOr0o MaTepuaa.

HaxoauTh 3HaueHus OyKBEHHBIX BBIPAKEHUN MPU 33JaHHBIX 3HAYCHHSIX IEPEMEHHBIX.

BoinonHATe npeobpa3oBaHus LEI0r0 BbIPAXEHUSI B MHOTOUWIEH MPUBEACHUEM I0I00HBIX
CJIaraeMbIX, PaCKpPBITUEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOYJIEHAa HAa MHOTOYIEH M MHOTOYJI€Ha Ha MHOTOYJIEH,
OPUMEHSTh (OPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3jaoKEHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKHM OOIIero MHOXUTEIs, TPYNIHPOBKU CIaraeMbiX, IpUMEHEHUs (OpMyN COKpaII€HHOTO
YMHOXEHHUS.

[TpumeHsaTh mnpeoOpazoBaHUsl MHOTOWICHOB Ui pPELICHHWs pa3IMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATIbHOMN MPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHUs M HEPABEHCTBA

Pemate nuHeElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBWja Mepexona OT
UCXOJHOIO ypaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS 1M YUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO/Ibl IPU PELICHUHN JIMHEHHBIX YPAaBHEHUH U X CUCTEM.

[TonGupatk mpUMepHI Nap YKCeN, IBISIOUIUXCS pEIIeHUEM JIMHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPIMHATHOM IUIOCKOCTH TpaUK JIHUHEHMHOTO YypaBHEHUS C JBYMS
NEPEMEHHBIMH, TIOJIB3YACh T'papUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemarb cucreMbl NByX JMHEHHBIX ypaBHEHHIl C JIByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pelIaTh JMHEWHOE YpAaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, HWHTEPIPETHUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yJbTarT.

DOyHKIUHA

N300paxaTb Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IIPOMEXYTKH Ha
anreOpanvIeckoM SI3bIKE.

OtMmedaTs B KOOpPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHEeWHBIX QyHKIUHA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYHMHAMU:
CKOpOCTb, BpEMsl, PacCTOSIHUE, II€HAa, KOJIWYECTBO, CTOMMOCTbh, IMPOU3BOAUTEIBHOCTh, BpEMS,
00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMK 110 3HAYEHUIO €€ apryMeHTa.



[Torumate rpaduveckuii coco0d MpenCcTaBlICHUs U aHamu3a WHQPOpMaIUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K konmy oOyuenuss B 8 kjacce oOydaromuiics MOJYYHUT CIEIYIOLUE MpPEIMETHbIE
pE3yJIbTaThL:

Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJCTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHUCEN MAJIS
CpPaBHEHMsI, OKPYIJIEHUS M BBIYMCICHHMM, M300pa)xkaTh AEHCTBUTEIbHbIC 4YMCIAa TOYKAMH Ha
KOOPJAMHATHOM IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUUYECKOIO KBaJPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOPHM, UCIIOJIB3YSl IPU HEOOXOUMOCTHU KaJIbKYJISATOP, BBIIOIHATH IPe0Opa3oBaHMsl BbIpaKEHUH,
coJiepKallX KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTe 3amucu OONBIIMX W MajbIX YHCET C MOMOUIBIO JECATUYHBIX ApPoOeH u
creneHei yncna 10.

Auredpanyeckue BbIpaKeHUs

[IpuMeHATh NOHATHE CTENEHUW C ILeNbIM I0Ka3aTesleM, BBIIOJIHATH HpeoOpa3oBaHUs
BBIPAXECHU, COIEPIKALUX CTEIIEHU C LIE€TIbIM [T0OKA3aTEIEM.

BBINONHATE TOXKIECTBEHHBIE NPEOOpa3oBaHMs PAIMOHAIBHBIX BBIPAXEHUH Ha OCHOBE
NpaBWI JEHCTBUN HAJlL MHOTOWICHAMH H alreOpandecKuMH Jpo0OsMu.

PacknaapiBaTh KBaJApaTHBIN TPEXUICH HA MHOXKUTEIIH.

[TpumeHsTh TpeoOpa3oBaHUsl BBIPAKEHUH [ pEIICHUs Pa3IMUHBIX 337a4 U3 MaTEeMaTUKH,
CMEXKHBIX IIPEIMETOB, U3 pealbHOW MPAKTUKU.

YpaBHeHusI 1 HePaBEeHCTBA

Pemiate nuHeiHble, KBaJpaTHbIE YpaBHEHHs U PallMOHAIbHbIE YPaBHEHHUS, CBOSIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

ITpoBoaMTH IpOCTENIINE UCCIEA0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM UHUCIIE C
PUMEHEHHEM IpaduuecKUX MpeCTaBIeHNH (YCTaHABINBATh, UMEET JIM YpaBHEHUE UITU CHUCTEMA
YPaBHEHHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[lepexonuTh OT ciioBeCHOW (OPMYJIMPOBKM 3adauu K €€ anredpandeckol Mojeiau ¢
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHHWI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33a4y TIOJyYEHHBINH pe3yJIbTarT.

[TpuMeHATH CBOWMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKHU, pelaTh JIUHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM U HUX CHCTEMbI, JaBaTb TI'paUUYECKyl0 HWILTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUUHA

[ToHuMaTh U UCTIONB30BaTh (PYHKIMOHATIBHBIC MOHATHUS U A3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003Ha4YeHUs1), ONPEENITh 3HaUeHHE (PYHKIIMH 110 3HAUEHUIO0 apryMEeHTa, ONpeAesaTh CBONCTBA
¢byHKIMYU IO €€ TpaduKy.

Ctpouts rpaduku 3JeMeHTapHbIX QYHKIMH BUJA:

y = kix, y = x2, y = x3y = |x|, y = VX, onuchIBaTh CBOICTBA YHCIOBOI (YHKIMH 110 €&
rpaduxky.

K koniy oOyuenus B 9 kjacce oOydaromuiics MOMYYHUT CJIEIYIOLUIUE NpEeIMETHbIE
pE3yJIbTaThI:

Yucsa v BbIYUCICHUSA

CpaBHUBATh U YIOPAIOUYNBATH PAllMOHAIBHBIE H HPPALIMOHAJIbHbIE YUCIIA.

Boimonsate apudmernueckue ASUCTBUS C PallMOHAIBHBIMU YHCIAMM, COYETask YCTHBIC U
NUCbMEHHBIE IPUEMBI, BBITIOIHATH BEIYUCICHHS ¢ UPPALIMOHATIBHBIMH YHCIaAMH.

HaxonuTe 3HaueHUs CTENEHEN C LEIBIMM [10KA3aTEIsIMU U KOPHEH, BBIYUCIIATH 3HAUECHUS
YHCIIOBBIX BBIPa)KEHUI.

OKpyrisiTh JEHCTBUTEIBHBIC YHWCIIA, BBINOIHATH NPUKUAKY pe3yibTaTa BBIYMCICHHMH,
OLIEHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHHUS M HEPaBEHCTBA



Pemiate nuHeliHbIE ¥ KBaJpaTHBIC YPABHEHUS, YPABHEHNUS, CBOJSILNECS K HUM, pOCTeiIIne
IpoOHO-pallOHANIbHBIE YPaBHEHUSI.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUH C IBYMS NEPEMEHHBIMH M CHCTEMBI IBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJISAETCS JIMHEUHBIM.

Pemate TekcToBble 3amaud anreOpandeckUM CIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[TpoBoauTH IpoCTENIINE HCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHHI, B TOM 4HCIE C
NpUMEHEHHEM rpauyecKux MpeicTaBlIeHUH (YCTaHaBIMBATh, UMEET JIM yPaBHEHUE UM CUCTEMA
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U Ipoyee).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPaBEHCTB Ha YMCIIOBOW MPSIMOI1, 3aIIUCBHIBATh PEILIEHUE C IIOMOIIBIO CUMBOJIOB.

PemaTs cuctembl IMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOUAIOIIUE KBAAPAaTHOE
HEPaBEHCTBO, N300pakaTh pEIlIEHHE CUCTEMbl HEPAaBEHCTB Ha YMCIOBOH IMPSIMOM, 3alUCBIBATh
pelleHe ¢ TOMOIIBI0 CUMBOJIOB.

Mcnonb30BaTh HEpaBEHCTBA IPU PELICHUH Pa3IMYHBIX 3a]1a4.

DOyHKIUUHA

Pacnio3HaBaTh (pyHKIMM H3y4eHHBIX BUJIOB. [ToKka3bIBaTh CXeMAaTHUYECKU PACHIOJIOKEHHUE HA
KOOPJMHATHOM TI0CKOCTH TpadukoB Gynkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBUCHMOCTH OT 3HAUYeHHi1 KO>DDUIHEHTOB, OMUCHIBATH CBOACTBA
(GyHKIMIA.

Crpouth M M300pakaTh CXEMAaTHYECKU TpapUKU KBAaIPAaTUUHBIX (DYHKIHMH, ONMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIMIA MO UX TpaduKaMm.

Pacrnio3HaBaTh KBaJpaTHUHYIO (QYHKIUIO 10 GOpMYIie, IPUBOAUTH IPUMEPHI KBaAPATHUHBIX
GyHKIMHI U3 peanbHON XKU3HH, (PU3UKU, TEOMETPUH.

YucioBbie MOCIEI0BATEILHOCTH H IPOrPeCCUH

PacnioznaBath apupMeTHUECKYI0 U T€OMETPHUUECKYIO MPOTPECCUM MPHU pa3HBIX criocodax
3aJlaHMsL.

BbINONMHATE BBIUKCIEHHS C UCHOJIB30BaHHWEM (GOpMyN N-ro wWieHa apuPMETHUECKON U
TEOMETPUUYECKOHN MPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N3006paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPJMHATHOM MJIOCKOCTH.

Pemate 3a1aun, cB3aHHBIE C YUCIOBBIMU MOCIEI0BATEIBHOCTSAMH, B TOM YHCIIE 3a]1a4d U3
peabHOM >KU3HM (C UCTIOIb30BAHUEM KAJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHU).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/ NMPOrpaMmblI Bcero Kontponbueie  Ipaxruyeckue o0pa3oBaTejibHbIE
padoThI padoTsbI pecype
Yucaa u BeIUHUciIeHUs. PanyoHaabHbIe Yuu.py
1 wena 11 1 bu6nmoreka [IOK
https://m.edsoo.ru/7f415b90
Yuun.py
2 YpaBHEHHUS 1 HEpABEHCTBA 25 2 bubnnoreka [JOK
https://m.edsoo.ru/7f415b90
Yuun.py
3 Koopaunats! u rpaduku. OyHKInu 15 1 bubnnorexa [JOK
https://m.edsoo.ru/7f415b90
Yuun.py
4 Anrebpanueckue BbIpaXKEHUs 45 1 bubmuoreka [IOK
https://m.edsoo.ru/7f415b90
bubnmorexa LIOK
> HosToperne i 06obmenne 6 . https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0

I[TPOTPAMME



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

8 KVIACC

KoJsnuecTBO 4acoB JIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe HpﬁaKaneCRne 06pA30BATETBHBIE
padoThI padoThl pecypesi
1 AnrebpandyecKkue BoIpaKEHUS. 23 5 bubmuorexa [IOK
' Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
2. VYpaBHEHUs U HEPABEHCTBA. 4 Yau.py
3 Yucia u BeruucieHus. CTeneHs ¢ 1eIbIM 8 bu6nmnorexa LIOK
' HIOKa3aTeseM https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
4, @Oynkunu. OCHOBHBIE IOHATHUS 9 1 hitps://m.edsoo.ru/7f417af8
Yuun.py
5 ;I(I;IC;IE v BblunciieHus. KBagpaTHeie o5 1 Bu6miorexa LOK
p https://m.eds00.ru/7f417af8
6 YpaBHeHus u HepaBeHCTBA. KBagpaTHbIe 2 1 bubmuoreka [IOK
' ypaBHEHHUSI https://m.edsoo.ru/7f417af8
7. [ToBTOpenue u 06o0IIEHNE 7 1 Yuu.py
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoJsn4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmbl Bcero Kourpoanneie  Tlpaxruteckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes
1 VYpaBHEeHUS 1 HEPABEHCTBA. Y PaBHEHUS C 29 1 bubmuorexa [JOK
' OJTHOM TICPEMEHHOM https://m.edsoo.ru/7f419d08
Yuu.py
2. OyHKIIH 16 1 bu6nmorexa LIOK
https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 12 1 bubmmoreka [JOK
' ypaBHEHHUI https://m.edsoo.ru/7f419d08
Yuun.py
4. DneMEeHTHI IPUKIIAJHOW MaTEMaTUKU 11 1 Bbu6moteka [JOK
https://m.edsoo.ru/7f419d08
Yuun.py
5. YucnoBsle OCIEI0BATSIBHOCTH 24 1 bu6nmorexa LIOK
https://m.edsoo.ru/7f419d08
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 17 1 bubmmoteka IIOK
3HaHHUH https://m.edsoo.ru/7f419d08
OBHLIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOT'PAMME



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

YUYEBHO-METOAUYECKOE OBECIHEHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
1. AnreGpa — 7 kiacc: y4eOHHK 715 yUaIuxcst 001mieo0pa3oBaTeIbHbIX YUPEKICHUIH/
O.H.Makapsiues , H. I'. Munatok, Mocksa, [Ipocsemienne 2024
2. AnreOpa — 8 kitacc: y4eOHHK JUTsl yuaIuxcst 00meoopa3zoBaTenbHbIX yupexaeHuit/ A.l.
Mepsnsik, B.b.ITononckuit, M.C.Skup. — M.: Benrana — I'pad, 2019.
3. AnreGpa — 9 kiacc: yueOHHK JUTsl yuaimuxcs 001ieoopa3oBaTenbHbIX yapexkaeHuit/ A.l.
Mepsnsik, B.b.ITononckuit, M.C.Skup. — M.: Benrana — I'pad, 2019.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. Anrebpa — 7 kiacc: y4eOHHK TSl YIaIIuXxcst 001eo0pa3oBaTeIbHBIX YUPEKICHHH/
FO.H.Maxkapsiues , H. I'. Munatok, Mocksa, [Ipocsemenne 2024

2. Anrebpa — 8 kiacc: yueOHUK Ui ydaluxcs o0meo0pa3oBarenbHbIX yupexaenuit/ Al
Mep3isik, B.b.ITonounckuit, M.C.Skup. — M.: Benrana — I'pad, 2019.

3. Anrebpa — 9 knacc: yueOHUK Ui ydanuxcs o0ueo0pa3oBaTenbHbIX yupexaenuii/ A.I'.
Mep3isik, B.b.ITononckuit, M.C.Skup. — M.: Benrana — I'pad, 2019.

5. Anrebpa — 7 ki1acc: AMIaKTUYECKUE MaTepuabl: TOCOOHe ISl yH9aluxcs
obmieoOpazoBarenbHBIX yupexaenuii/ A.I'.Mep3isk, B.b.Ilonounckwuii, E.M.PabunoBuy,
M.C.Axup. — M.: Benrana — I'pad, 2020. 6. Anrebpa — 8 kiacc: TUAAKTUYECKHE
MaTepHalIbl: TocoOue sl yJammxcsi 001eo0pazoBaTeabHbIX yupexaenuii/ A.I'.Mep3isik,
B.b.ITonouckuii, E.M.Pabunosuu, M.C.Akup. — M.: Benrana — I'pad, 2019. 7. Anrebpa — 9
KJIACC: TUJAKTUYCCKUE MATePUAIIBI: TIOCOOUE IS ydanuxcst 001meo0pa3oBaTeIbHbIX
yupexaenuit/ A.I'.Mepaznsik, B.b.Ilononckuii, E.M.Pabunosuu, M.C.fAkup. — M.: Benrana
—I'pad, 2019. 8. Anredpa — 8 knacc: meroauueckoe mocodbue/ E.B.Bynko, A.I'. Mep3isik,
B.b.ITonouckuii, M.C.Skup. — M.: Bentana — I'pad, 2013.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
HUHTEPHET

http://www.1september.ru/

http://www.edu.ru
school-collection.edu.ru

Yun.py
AO UzparensctBo «IIpocBemenue»
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