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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO 0OIIero oOpa3oBaHUS: OHA
oOecrieunBaeT U3yyeHHe APYTruX JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTapPHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO JIs MPOJOHKEHUsS 00pa30BaHuUsl U B MOBCEAHEBHON XKU3HU.
PasButne y oOy4aromuxcs Hay4yHBIX TPEACTABICHUH O TPOMCXOXKIECHHH M CYIIHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTpPaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
MPOLECCOB B MpPHUpOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIUICHHS, HEOOXOMAUMBIX JUIsI aIaliTalldd B COBPEMEHHOM Iu(poBoM obmiecTBe. M3yueHue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHUS HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
NEHCTBUS U BBIBOJBI, (OPMYIUPOBaTh yTBepkIeHUs. OCBOCHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCsA: OHH HCIOJNB3YIOT JCTyKTHBHBIE |
UHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3alUio, abCTparupoBaHWE W AHAIOTHIO.
OOyuenue anreOpe mpeAnonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON AESITENbHOCTU
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE  peIIeHuEe 3ajJady  SBJSeTCs  peaju3aluei
JeSITeIbHOCTHOTO TMPUHIINTIA 00yYEHUSI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COJIep)KaTelbHO-MeToauYeckue auHuu: «Yucna u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHHUS W HEPaBEHCTBa», «DYHKIUHY.
Kaxnas 3 3Tux comepkaTenbHO-METOAMYECKHIX JIMHUIM pa3BUBACTCS HA MPOTHKECHUU TPEX JIET
U3y4YeHHs Kypca, B3aUMOJICHCTBYS ¢ IPYTHMHU €T0 JIMHUSAMH. B Xo1e n3ydeHus: yueOHOro Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCyskKJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3feflax MaTeMaTH4ecKoro oOpa3oBaHus U
CIIOCOOCTBYIOIIME OBJIAICHUIO 00YYAIOIIMMKCS OCHOB YHUBEPCAILHOTO MaTEMATUYECKOTO S3bIKA.
CopnepxatebHOM M CTPYKTYPHOUM OCOOEHHOCTBIO y4eOHOTrO Kypca «AmnreOpay SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Copneprxanue JIuHUM «YKcCIa ¥ BBIYMCICHUS» CITY>KUT OCHOBOM JUIs TaIbHEHIIIEr0 U3yUYeHus
MaTeMaTUKH, CIIOCOOCTBYET pa3BUTUIO Y  OOY4YalOIIMXCS  JIOTUYECKOTO  MBILIUICHUS,
(GOpMHPOBAHNIO YMEHHS TIOJB30BATHCS aNTOPUTMAMHU, & TAKXKE NMPHUOOPETCHHUIO MPAKTUIECKUX
HaBBIKOB, HEOOXOIUMBIX JJIsi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHUA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00IIlero oO0pa3oBaHMs CBSI3aHO C pPAlMOHAIBHBIMU M UPPALMOHAIBHBIMHU YHCIAMH,
dbopMHUpPOBAHUEM TIPEACTABICHUN O JMEHCTBUTEIHHOM YHCIe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

Conepxanve JByX aireOpauecKux JHUHUH — «AnreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y 00YHAIOLINXCS MAaTEMATHYECKOTO
ammapara, HeoOXOJMMOTO JUTSl PEIICHHS 3a7ad MaTeMAaTHKH, CMEXHBIX TPEAMETOB U TPAKTHKO-
OPUEHTHPOBAaHHBIX 3ama4y. Ha ypoBHe OCHOBHOro oO0miero oOpa3oBaHHs y4eOHBIN MaTepHal
IPYNIUPYETCS] BOKPYTI pPALMOHAJBbHBIX BBIpAKEHHH. AureOpa JeMOHCTPUpPYET 3HaueHHe
MaTeMaTHKH KaK s3bIKa JJIS TOCTPOCHUS MAaTeMaTHYECKUX MOJEJel, ONMHUCaHUs MPOLECCOB U
SBJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anreOpe BXOIAT TakKe JajibHeliee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAWMOTO, B YacTHOCTH, Ui OCBOGHHUS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxaeHuil. IIpeoOpa3zoBanue



CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEeMaTHYECKOMY
TBOPYECTBY.

Conepxannie  (yHKIIMOHATBHO-TPAUUECKOW  JIMHUM  HAIeJIeHO Ha  TOJIy4YeHHUe
00y4armuMucs 3HaHu# 0 GYHKIUAX KaK BaKHEUIIel MaTeMaTH4eCKONH MOJIENH Ui OMUCAHUS U
UCCJIEIOBaHMsI PAa3HOOOPA3HBIX MPOILIECCOB M SIBICHUNW B mpupone M odmectBe. M3yueHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOIIMXCS YMEHHUS HCIOJIb30BaTh pPa3IUYHBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJl B JOPMHUPOBAHUE MPEACTABICHUN O POJIM MATEMATUKHU B PA3BUTUU [IUBUWIIU3ALMU U
KYJbTYPBI.

CornacHo yueOHOMY TIaHy B 7-9 Kiaccax u3y4aercs yueOHbIH Kype «AnreOpay, KOTOPbIi
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3feiibl cojepkaHus: «Yucna U BBIUMCICHUSD,
«AnreOpanueckue BHIPAKEHUS», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

Ha usydenne yueOHOro Kypca «Anredpa» orBoautcs: B 7 kiacce — 102 yaca (3 yaca B
Heqeno), B 8 kiacce — 136 yaca (4 yaca B Hezienio), B 9 kiacce — 136 yaca (4 yaca B HEJIEINIO).

W3 gactu, ¢popMupyeMoil y4acTHHKaMH 0Opa3oBaTENbHBIX OTHOIIEHHWH, B 8-9 Kitacchl
nobasneHo no 34 yaca (1 yac B HeAeN0) HA MOBTOPEHUE U OTPaOOTKY 3aMaJaloliuX TeMm (Ha
ocHoBaHuu aHanu3 BIIP u I'NA)



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OAHOM (POPMBI 3aIUCH APOOEH K JPYTOH.
[ToHsiTE pallMOHAIBHOIO YHCIIA, 3allMCh, CPABHEHHE, YIOPSAJOUMBAHUE PAL[MOHAIBHBIX YHUCEIL.
Apudmerndeckue necTBUs ¢ pallMOHAIBHBIMU YkciIaMy. Pelienye 3a1a4 u3 peanbHON MPaKTUKU
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM I10Ka3aTelIeM: OIpelesIeHUe, MpeoOpa3oBaHne BBIPAKEHUNM Ha
OCHOBE OIpE/EICHHUS, 3aUCh OOIBIINX Yncen. [IponeHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE NPOIEHTOB. TpH OCHOBHBIEC 3a/la4d HA MPOILCHTHI, PEIICHUE 3a/1a4 U3 PealbHOM
IIPAKTUKU.

[TpuMeHeHne NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNUE HA MHOXKMTEIN HATYPaJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi IPONOPLHMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

ITlepeMeHHBIE, YHCIOBOE 3HAUYEHUE BBIPAKEHUSA C NEepeMEeHHOW. [lomycTumble 3HauYeHUs
nepeMeHHbIX. [IpencTaBieHre 3aBUCUMOCTH MEXTy BEJIMUMHAMU B Buje GopMyIibl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIAECTBEHHO PAaBHBIE BBIPAKEHUS,
npaBuiIa MpeoOpa3oBaHKs CyMM U MPOU3BEICHUHN, MPaBUiIa PACKPHITHS CKOOOK M NPUBEIACHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTEIIEM.

OpnHowienbl 1 MHOrowieHbl. CteneHb MHorouwieHa. CiiojkeHue, BBIUNTAaHUE, YMHOKEHUE
MHOroueHOB. DopMysbl COKpaIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTH KBapaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHMs, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHUCIO KOPHEW IIMHEHHOIO YypaBHEHU,
pellleHue JIMHEHHBIX ypaBHeHMI. CocTaBlI€HHME ypaBHEHHH IO YCIIOBUIO 3aJadd. Pemienue
TEKCTOBBIX 3aJ1au C IOMOIIIbIO YPaBHEHHH.

JluneiiHOe ypaBHEHHE C ABYMs IEpEMEHHBIMHU U ero rpaguk. Cucrema JByX JMHEWHBIX
YpaBHEHUH ¢ JByMs MNepeMeHHbIMH. PelieHune cucteM ypaBHEHHMH CIOCOOOM IOJCTaHOBKH.
[TprMepsl peleHns: TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. UucinoBble NpOMEXyTKH. PaccTostHue Mexay IByMst
TOYKaMU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu Ox um Oy. AOcuycca W OpJuHATa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukoB
peanbHbIX 3aBUcuMoOcTel. [lonarue pynkuuu. I'paduk ¢pynxun. ColictBa pyHkiuil. JInnelinas
¢byukuus, e€ rpaduk. ['padux pynkunu y = [x|. I'paduyeckoe perienue TMHEHHBIX ypaBHEHUN U
CUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC

Yuciia 1 BLIYUCICHUSA



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHandbHOM dYHcie. JlecaTuunbie
npuOJIMKEHUST UPPALMOHANBHBIX unces. CBoMcTBa apupMETUYECKIX KBAJAPATHBIX KOPHEH M UX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPRXKEHUW M BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

CrerneHs ¢ 1eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Anrebpanyeckue BrIpaKeHUSIAJITeOpaniecKue BbIpPaskeHus

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOKHUTEIIN.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanyeckod npobu. CroxkeHue,
BbIUUTAHUE, YMHOXKEHUE, JIeJeHNe airedpanueckux ApoOeil. PanyoHanbHble BBIpaXKEHUS M UX
peoOpazoBaHueE.

VYpaBHEeHMS U HEpaBEeHCTBAY pABHEHHMS M HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢Gopmyia KOpHEW KBajapaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHu#, cBOIALIMXCA K JIMHEWHbIM M KBaapaTHbIM. Ilpocreiimme npoGHO-
paloHaIbHbIEC YPaBHEHUS.

I'paduueckass uHTEpHpeTansl YpaBHEHUH ¢ ABYMS MEPEMEHHBIMU U CHUCTEM JHMHEWHBIX
YPaBHEHHUH € IByMs ITepeMEeHHbIMU. [ [pruMepsl perieHns cucTeM HEJTMHEWHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMH.

Pemenne TekCTOBBIX 33124 AreOpandecKiuM CrIocoOOM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA ¢ OJHOM mnepemMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

OyHKIMnPYyHKIUT

[Tonstue ¢pynkuuu. OONaCTh ONpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH (QyHKIu. CriocoObl
3aanus QyHKIUH.

I'padux Qynkuun. UYrenue cpoicTB ¢(yHkiuu no e€ rpaduxy. Ilpumepst rpadukon
(GYHKINH, OTpaKalOUMX peabHbIe POIECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSAMYIO U OOpaTHYIO NPONMOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduxu. Oynkipn y = x2, y = x3, y = \x, y=|x|. [padusdeckoe pemreHue ypaBHEHNH i CHCTEM
YPaBHEHUM.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PannonanbHble yncna, uppalroHaabHble YUCIIa, KOHEUHbIE U OECKOHEYHbIE JEeCATUYHBIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEYHbIE
JecaTUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEKY MHOXKECTBOM JIEHCTBUTEIBHBIX
YKCEJl U KOOPAUHATHOU IIPSIMOM.

CpaBHeHuE JEHCTBUTENBHBIX 4uUCEN, apupMeTHUYeCKHe IEeUCTBUS C JAEWCTBUTEIbHBIMU
YUCIIaMH.

Pa3zmepsl 00bEKTOB OKPYKAIOLIET0 MUPA, TUTEIBHOCTD MIPOLIECCOB B OKPY>KAIOIIIEM MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMDKeHHs. OKpyrieHue Yuced.
IIpuknka v OLlEHKa pe3yJIbTaTOB BEIYMCICHHUM.

YpaBHeHUsI M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHeHUN, CBOAAIIMXCS K JIMHEWHBIM.



KBanpaTHoe ypaBHeHue. PelieHne ypaBHEeHU, CBOIAIIMXCS K KBaApaTHbIM. bukBagpaTHoe
ypaBHeHue. IIpumepsl pemieHus ypaBHEHUN TPETbel M YETBEPTOM CTEIEHEW pa3iloKEHHEM Ha
MHOKUTEIH.

Pemmenuie npoOHO-paliioHanbHBIX ypaBHEHUH. Perienre TeKCTOBbIX 33/1a4 alredpanyecKum
METOJIOM.

VYpaBHeHUE C ABYMsl NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYyX JIMHEHHBIX
YpaBHEHUH € ABYMs IEpEMEHHBIMU. PelleHne cCuUCTeM [BYX YpaBHEHMH, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penienne JUHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PellieHwe cucTeM JIMHEHHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBampatHeie HepaBeHCcTBa. ['padumyeckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

OyHKIMNPYHKIUT

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl.

I'paduku pynkumit: y =kx, y=kx+b,y=k/x,y=x3,y= VX, y = [x| , 1 UX cBOJiCTBA.

YucioBble nocieoBaTelbHOCTH YHCI0BBIE MOC/Ie10BATeIbHOCTH U IIPOrpecCHu

[TonsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHue TOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmyIoit u popmyIiol n-ro diIeHa.

Apudmerndeckast u reomeTpuyeckas mporpeccuu. @opmyIisl #-ro WieHa apuhMETHIECKON
Y TEOMETPUYECKON IIPOTPECCUM, CYMMBI IIEPBBIX 71 YWICHOB.

N300paxeHne 4jieHOB apUPMETHUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA poCT. CII0kKHBIE MPOIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHUS TPOTrpaMMbl y4eOHOro Kypca «AnreOpa»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBICHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUMCKOM MAaT€MaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSM POCCHUHCKHX MAaTEMATHKOB M POCCHMCKOU
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M IPUKIAJHBIX
chepax;

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

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBJICHHEM O MaTEeMaTWYeCKHX OCHOBAaX (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHMEM BAKHOCTH MOPAJIbHO-ITUYECKUX IPUHIUIIOB B IEATENBHOCTH YUEHOIO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUU Bcel
KHU3HU Ul YCHEIHON NpodeccHoHaNbHOM NesITeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHU,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHIYabHONW TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY U 3CTETHYECKOMY BOCHPHUSATHIO MaTeMaTHYeCKHX
00BEKTOB, 33/1a4, PELICHUH, pacCy>KJIeHUH, yMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YEJIOBEKa, MPUPOABI U 00IecTBa, NOHUMAaHHUEM
MaTeMaTUYeCcKOl HayKH Kak c(epbl 4elOBEYECKOW NeATEeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH KakK CpEICTBOM IIO3HAaHHWS MHpA, OBJIAJEHUEM IPOCTEHIIMMH HaBbIKAMU
HCCJIEIOBATENbCKOM 1eATEeIbHOCTH;

6) pusuyeckoe BocnuTaHKE, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M IMOLIMOHAILHOI'0
Os1aromostyqusi:

TOTOBHOCTBIO IPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOro 00pasa KU3HU (340pOBOE MUTaHHE, cOANTaHCUPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA,
perynspHas (Gu3nueckas aKTUBHOCTb), COPMHUPOBAHHOCTHIO HaBbIKa PeQUIEKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TaKOTO K€ MpaBa Jpyroro 4eloBeka;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHEHTalel Ha MpUMEHEHUEe MaTeMaTHYeCKHX 3HAHUM JUIs pelleHus 3ajad B o0sactu
COXPAHHOCTH OKpYXalollel cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
HOCJEICTBUM Il OKpY’Karollel Cpesibl, 0CO3HAHHEM IJI00AJIbHOTO XapakTepa KOJIOTMYECKHX
npo0JeM U MyTel uxX pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COIUAIBHON U IPUPOTHOI Cpebl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHON JI€ATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU U3

OIIBITA JPYTUX;
HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
MOHATHS, THIIOTE3bl 00 OOBEKTaX M SBJICHHUAX, B TOM UYHUCIIE paHEe HEH3BECTHBIX, OCO3HABATh

Ne(QUIUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;
CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOLINI KOHTPMEp, KOPPEKTHPOBATh MPHUHUMAaEeMble DPELICHUS M JCHCTBHS,
(bopMyIHpOBATH M OIICHUBATH PUCKHU H MOCIEACTBUS, (POPMUPOBATH OIIBIT.
METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

ba3oBble Jornyeckue aJelCTBUA:

BBISBJISATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MATEMaTHUYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy MOHATHUAMH, (HOPMYJIUPOBATH OIpPENEJICHUs MOHIATUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUK, OCHOBaHMS AJs1 00001IeH s
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIN3a;

BOCIIPHHUMATh, (DOPMYyIUPOBaTh W MPEOOPa30OBBIBATh CYKICHHS: YTBEpAUTEIbHBIC U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax,
JTaHHBIX, HAOMIOACHMUSIX W YTBEPXKIACHMSX, Mpe/jiaraTb KpPUTEPUU JUIsl BBISABIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HUCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NE€IYKTHUBHBIX M MHIYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa3buparh 10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKICHHUH (ITPsIMbIE ¥ OT TPOTHUBHOTO),
IPOBOJUTH CaMOCTOSITEJIbHO HECJIOKHBIE J0Ka3aTesIbCTBA MaTEeMaTHYeCKHX (aKTOB,
BBICTPAaNWBaTh apryMEHTALUIO, IPUBOIUTH MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PacCykICHUS;

BbIOMpaTh crnoco0 pemieHust yuyeOHOW 3ajaud (CpaBHMBATh HECKOJIbKO BapHUaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YUETOM CaMOCTOSITENIbHO BBIJIETIEHHBIX
KPUTEPUEB).

Ba3oBble ncciienoBaTebcKe 1eiicTBUA:

UCTOJIB30BaTh  BOMPOCHI  KAaK  HCCIICAOBATCIIbCKUNA  MHCTPYMEHT  IMO3HAHMS,
(bopMyIIHPOBATH BOIIPOCHI, PUKCUPYIOIIUE TPOTHBOPEUHE, TIPOOIEMY, CAMOCTOSTEITHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (hOPMHUPOBATh THUIOTE3Yy, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHEHHE;

NPOBOJUTH IO CaMOCTOSITEIBHO COCTABJICHHOMY IUTAHY HECIOXHBIA SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE 110 YCTAHOBICHHIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

CaMOCTOATENIbHO  (OpMYJTUpOBaTh OOOOIIEHHWS H  BBIBOABI IO  pe3yJbTaTaM
NPOBEIEHHOTO HAOJIIOJICHHS, UCCIICAOBAHUS, OIEHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U O00OIICHHIA,



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ nnopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLieHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HH(OPMAIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpATh (hOpMy MpeaCcCTaBICHUS HHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIIEM HIIN
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXKIICHHUS B COOTBETCTBUU C YCJIOBUSMHU M IEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOK TOYKY 3PCHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHHS 3a/1a4i, KOMMEHTUPOBATh
MOJTy9YCHHBIN PE3yJIbTaT;

B X0JIe 00CYX/ICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMON TEMBI, IIPOOIEMBI,
perraeMoii 3a1a4u, BBICKa3bIBaTh UJICH, HAIICIICHHBIE HA TTOMCK PEIICHHSI, COTIOCTABIISITh
CBOM CYXJICHUS C CY>KICHHUSIMHU JAPYTHUX YYACTHUKOB JIMAJIOTa, OOHAPYKUBATh PA3JINUHC
U CXOJICTBO TO3UIUIA, B KOPPEKTHOW (opme (HOpMyIUpoBaTh pa3HOIACHS, CBOU
BO3PaKCHUS;

MIPEJICTABIISITh PE3yIbTAThl PEIICHHS 3a7a9d, YKCIICPUMEHTA, UCCICIOBaHMS, MPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (opMAT BBICTYIUICHUS C YYETOM 3amad MPE3CHTAMH U
0COOEHHOCTEHN ayAUTOPHH;

MOHUMATh M UCIIOJIF30BATh MPEUMYIIECTBA KOMAaHIHON 1 MHAUBHUIYAIbHOMN paboThI MpH
pelIeHNH y9eOHBIX MAaTEMaTHICCKHUX 33]1aY;

MPUHUMATH 1Ie]Tb COBMECTHOW JEATEIbHOCTH, MJIAHUPOBATh OPTaHU3AIHMIO0 COBMECTHON
paboThI, pacrpeesaTh BUABI pa0doT, TIOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B TPYMIIOBLIX popMax paboThl (00CykaeHUs, 0OMEH MHEHUSMU, MO3TOBBIE
HITYPMBI U JPYTHE), BHITIOIHATH CBOIO YacTh pabOThl M KOOPIMHUPOBATH CBOU JIEHCTBUS
C IPYTHMMH YICHAMH KOMAaHJIbI, OIICHUBATh Ka4eCTBO CBOETO BKJIJa B OOIIUN IMPOTYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHSI.

PeryasituBHbIC YHUBepCaJbHbIe y4eOHbIE 1eiICTBHA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadu (WIM €ro 4YacTh),
BBIOMpPATh CHoco0 pemeHus: ¢ y4€ToM MMEIOUIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(pOpMaIuu.

CﬂMOKOHTpOJ’Ib, AMOLMOHANIbHbIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MPOIEcca U Pe3ysbTara peiieHus
MaTeMaTUYeCKOU 3a/1auu;
MpEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NPHU PEIICHUH 33]1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;



® OICHMBATh COOTBETCTBHE PE3yJbTaTa ACATCILHOCTH ITOCTABICHHOM IETN M YCIOBHSIM,
OOBACHATH IPUYNHBI JTOCTYKEHHS I HEJOCTHKECHUS LIENTN, HAXOAUTh OLTHOKY, TaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K koHiy oOyuenuss B 7 kJjacce oOydaroUmMiics MOJYYUT CIELyIOIIUE MpeAMETHbIE
pE3yJIbTaThI:

Yuciia ¥ BBIYMCICHHSA

BreImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaueHMs 4YMCIOBBIX BBIPAKEHMH, NMPUMEHATh Pa3HOOOpa3Hble CHOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSITUUHBIE IPOOH.

[Tepexoaute OT 0JHOM (HOPMBI 3amMcH yucend K Ipyroil (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYI B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIIOPSAI0OUNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh uncna.

BBINOMHATE NPUKUAKY U OLIEHKY pe3ysbTaTa BBIYMCIEHUM, OLIEHKY 3HAYEHUN YUCIIOBBIX
BBIPAKECHUI. BBINOIHATE AEMCTBUA CO CTENEHSMHU C HATYypPaJbHBIMU IIOKA3aTEIISIMH.

IIpuMeHATh PU3HAKK JEIUMOCTH, Pa3I0KEHNE HA MHOKUTEIN HAaTYpPaIbHbIX YHCEIL.

Pemate npakTUKO-OPMEHTHPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEJIMYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMUMH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YJIBTATHI PEIICHUS 3aaa4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX O0OBEKTOB.

Auaredpanyeckune BbIPaKeHHUs

Hcnonp3oBath anredOpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHHMS yU4eOHOT0 MaTepuana.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUI MIPU 3aaHHBIX 3HAUCHHUSX NIEPEMEHHBIX.

BoinonuaTe npeobpa3oBaHus LENOr0 BHIPAKEHUSI B MHOTOYJIEH NMPUBEICHUEM MOA00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXEHHME OJHOWIEHA HAa MHOTOYIEH M MHOTOWIEHAa Ha MHOTOYJIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCymecTBISATh PA3JI0KEHNE MHOTOWIEHOB HA MHOXHUTEIM C IOMOUIBIO BBIHECEHHS 3a
CKOOKHM OOIero MHOXKHUTENs, TPYNIUPOBKU CIaraeMblxX, MpUMeHEeHUs: (opMys COKpaII€HHOTO
YMHOKCHHUS.

[TpumensaTh mnpeoOpazoBaHMsi MHOTOWICHOB Ui pPELICHWs pa3iMyHBIX 33734 U3
MaTE€MaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA cTENEHE ¢ HaTypalbHBIMU MOKa3aTENIIMU Ul TPeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHHUsS M HEPABEHCTBA



Pemats nuHelHBbIE ypaBHEHHUsI ¢ OJHON MEPEMEHHOM, MPUMEHsISl MpaBuia Mepexoaa oT
UCXOJHOTO YypaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIIETCS JIM YUCIO KOpPHEM
YPaBHEHU.

[TpumensTh rpaduueckre METObI TP PELICHUN TUHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupath mpUMepHI Map YKCe, SABISIOUIUXCS PEIICHUEM JMHEHHOr0 ypaBHEHUS C IBYMs
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JABYMS
MEPEMEHHBIMH, MOJIb3YSCh IPaUKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemate cuctembl OBYX JIMHEMHBIX YpaBHEHUH C ABYMsSl NEPEMEHHBIMU, B TOM YHUCIE
rpadu4ecKy.

CocTaBiTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCJIOBHIO 3a/1auyd, WHTEPHPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3a/1auyd IOJYYEHHBII
pe3yibTar.

DOyHKUUHA

N300paxkath Ha KOOPAMHATHOM TPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAM, JIy4Hd, OTPE3KH, HHTEpBaJIbl, 3allMCHIBaTh YHUCJIOBBIE MPOMEXKYTKH Ha
anreOpanvdeckoMm s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKM 10 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIuA. CTpouTh Tpaduk GyHKINN y = [X|.

OnuceiBaTh € MOMOIIBIO (PYHKIMHA WU3BECTHBIE 3aBHCHUMOCTH MEXKAY BeEIHMUYMHAMU:
CKOpPOCTb, BpEMs, PacCTOSIHUE, 1I€Ha, KOJMWYECTBO, CTOMMOCTh, IPOU3BOJUTEIBHOCTh, BpEMS,
00BEM paboTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod MpejcTaBiIeHUs M aHAIW3a MHPOPMALMHU, U3BIEKaTh U
UHTEPIPETUPOBATH UHPOPMAIIUIO U3 TPa(UKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy obOydyeHuss B 8 kJjiacce 0OOydYarOmMICS TONYYUT CIACAYIOIIUE TPEIMETHBIE
pe3yabTaThI:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUH, H300pa)kaTh EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(pMETUYECKOro KBaJPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIE
KOPHH, UCIOJIb3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH TPe0Opa30oBaHus BhIpaKEHHH,
CoJIepKalIMX KBaApAaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OONBIIMX W MaJbIX YHUCEN C TMOMONIBIO JECATUYHBIX ApoOei u
creneHeit yucna 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPAKEHMM, COAEPKALIUX CTENIEHH C LIEJIBIM ITOKA3aTeJIEM.

BBINOAHATE TOXIECTBEHHBIE NPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
NpaBuiI JEHCTBUI HaJl MHOTOUJICHAMH M adredpanyecKuMH IpoOsSMU.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumeHsTh MpeoOpa3oBaHUsl BEIPAKEHUH [ pEIIeHUs Pa3IMUHbIX 337a4 U3 MaTeMaTUKH,
CMEKHBIX ITPEIMETOB, U3 PEANbHON IIPAKTUKH.

YpaBHeHHUsS M HEPABEHCTBA



Pemiate nuHelHble, KBapaTHbIE YPAaBHEHUS U PALMOHAIbHbBIE YPABHEHMSI, CBOJAIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMS IEPEMEHHBIMH.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM UYHUCIE C
IpUMEHEHHEM IrpaduyecKux MpecTaBleHui (YCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WM CUCTEMA
YPaBHEHHH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoyee).

[lepexoauTs OT ciOBeCHOW (GOPMYNHMPOBKM 3ahayMl K e€ aireOpanyeckod MOAETH C
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YpaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 33/J]auyl MOJTy4YE€HHBINH pe3yibTarT.

[TprMeHATH CBOWMCTBA YMCIIOBBIX HEPABEHCTB /ISl CPABHEHUS, OLIEHKHU, pelliaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOW M MX CHCTEMBI, JaBaTh TIpadUUYECKyl0 HIUTIOCTPAIIUIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[ToHuMaTh U UCIONB30BaTh (PYHKIIMOHAIILHBIE TOHIATHS U A3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HaYCHMSI ), ONIPEISIISATh 3HAYCHHE (PYHKIIMH 110 3HAYCHUIO apTyMEHTa, ONPEACIIATh CBOHCTBA
byHKIMY 110 e€ rpaduKy.

Crpouts rpauku 31eMeHTapHbIX GYHKIUN BUja:

y=k/x,y=x2,y=x3,y = [x|, y = VX, onmchIBaTh CBOICTBA UNCIOBOI (YHKIHH 110 €&
rpaduky.

K xoniy oOydyeHuss B 9 kJacce OOydYarOIIMICS TMOJYYUT CICAYIOMINUE TMPEIMETHBIE
pe3yNbTaThI:

Yucsia ¥ BLIYUCICHUSA

CpaBHMBATh U yHOPSI0YMBATh pallMOHAJIbHbIE U HPPAL[MOHAJIbHBIE YHCIIA.

Bemonssate apudmMernueckue ASHCTBHUS C pallMOHAIBHBIMUA YHCIAMH, COYETask yCTHBIC U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BBIYUCIICHUS C UPPALIMOHATBHBIMU YHCIAMH.

HaxonuTh 3HaueHus cTeneHel ¢ IebIMU M0Ka3aTeasIMU U KOPHEH, BHIYUCIIATH 3HAUECHUS
YHCIIOBBIX BBIPAYKEHUH.

OKpyrisaTh ACUCTBUTEIBHBIE YHCIIA, BBINOIHATH NPUKHUAKY pe3yibTaTa BBIYHUCICHHM,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHusI U HepaBeHCTBA

Pemats InHelHbIE U KBaJpaTHBIE YPABHEHMS, yPABHEHMSI, CBOJAIIMECS K HUM, IPOCTEMIIINE
JpOoOHO-palOHANIbHBIE YPABHEHUS.

Pemath cuctembl IBYX JMHEMHBIX YpaBHEHUI C JIByMsl MEPEMEHHBIMU M CUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OHO YpaBHEHUE HE SIBJIAETCS JTMHEUHBIM.

Pemate TekcToBBIE 3amaud anreOpandeckuM CIOCOOOM C MOMOILIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBOINTE MPOCTENIINE UCCIIENOBAHNS YPAaBHEHUN U CUCTEM YPaBHEHH, B TOM YHCIIE C
PUMEHEHHEM IpaduuecKiX NpeCTaBIeHNH (yCTaHABINBATh, UMEET JIU ypaBHEHUE UIIH CHCTEMA
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHblE HEPABEHCTBA, M300pa)kaTb peELICHHE
HEPAaBEHCTB Ha YHMCIJIOBOW MPSIMOM, 3alIUCHIBATh PEIIEHUE C IIOMOIIIO CHMBOJIOB.

Pemath cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIIME KBAAPATHOE
HEpaBEHCTBO, W300pakaTh peIlleHHe CHUCTEMbl HEPAaBEHCTB Ha YHMCIOBOM IMpPsIMOM, 3alUCHIBATh
pEIIEeHNE C IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHBIX 3a7au.

DOyHKIUHA



Pacrnio3HaBaTh PyHKIIMN H3yYEHHBIX BHIOB. [IoKa3bIBaTh CXeMAaTHYECKH PACIIONIOKEHHE HA
KOOPJMHATHOM TUIOCKOCTH rpadukoB QyHKIMiA BUna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3, y=1x y = |x|, B 3aBUCHMOCTH OT 3Ha4YeHUI KOI(HIICHTOB, OMUCHIBAT CBONCTBA

GyHKIIHA.

Ctpouts n M300paXkaTh CXeMaTW4YeCKU TpadUKH KBAAPATUYHBIX (YHKLUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHMIA MO UX TpaduKaMm.

Pacnio3naBate KBagpaTHUHYO (YHKIHIO 110 (hOpMYyJIe, IPUBOJUTH IPUMEPHI KBaIPATUIHBIX
GyHKIMI U3 peaTbHOM KU3HHU, QU3NKU, TEOMETPUH.

YucioBble MOCI€10BATETLHOCTH U MPOTPECCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOrPECCUU MPH pa3HBIX CIIOCOOax
3aJjaHusl.

BBIMOMHATE BBIYMCICHHS C UCIOJIB30BaHUEM (OPMYJ N-TO YieHa apuPMETHYECKOH u
reOMETPUYECKON POrPecCcrii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh YiIeHBI OCIE0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TUIOCKOCTH.

Pemrate 3amaum, cBA3aHHBIE C YHCIOBBIMH MOCIIEIOBATEIBHOCTSMH, B TOM YHCJIE 3a/1a91 U3
peanbHOMN KU3HU (C UCTIOJIB30BAHUEM KaIBKYJIATOPA, HU(POBBIX TEXHOIOTHIH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucaa u BeUMCIeHU. PaimoHanbHbIE 75 1 bubnuoreka [{OK
4qHcia https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 Anre6 27 1
JITEOPAHCLiE BHpKCHI https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 1
3 ¥ PaBHCHHS H HEPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bubnmorexa LIOK
4 K ) 24 1
oOpAwHATH! M rpaduKy. GyHKIMK https://m.edsoo.ru/7415b90
bu6mmoteka IIOK
IT 1
> OBTOpCHUE U 0000MmeHHe 6 https://m.edsoo.ru/71415b90
OBHIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOT'PAMME



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 KUIIACC

KosaunuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne ni/m Kontpoabnbsie IlpakTuueckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
1 IToBTOpEHue Kypca 7 Kiacc 17 1
bu6nunorexa LIOK
2 Yucna u Beruucnenus. KpagparHeie KOpHA 15 hitps://m.cdsoo.ru/7f417af8
3 Uucna v Beranciienns. CTEeHb ¢ eJIbIM . bubnuoreka [IOK
IOKa3aTejieM https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 5 1 bubnnorexa [JOK
KBanpatHblii TpEXuiieH https://m.edsoo.ru/7f417af8
5 AnreGpanyeckue BhIpaxeHHs. 15 1 bubmmoreka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. KBanpaTHbie bubnnorexa [JOK
6 15 1
YpaBHEHUA https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubmuoreka [IOK
7 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
. 2 1
8 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 1 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 Oynkuuu. OCHOBHbBIE TTOHITHS 5 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 DyHikwin. qucnosie PyHKuHn ? https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
11 IT 23 2
OBTOpeHHE 1 0G0mente https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 7 0



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
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 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/mn Konrpoabusie IIpakruueckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue kypca 8 kiacca 9 1
5 Uucna u BeruucieHus. JleiicTBUTenbHbIe 9 bubnuorexa [IOK
qucia https://m.edsoo.ru/7f419d08
3 YpaBHEHUS 1 HEPABEHCTBA. Y paBHEHUS C 14 | bubmmoreka [JOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/71419d08
4 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
YpaBHEHU I https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
. 1
5 YpaBHeHus U HepaBeHCTBa. HepaBeHcTsa 16 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
1 1
6 Dynxim 6 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
1 1
7 YucIoBbIE OCIEN0BATEILHOCTHU 5 https://m.edsoo.ru/7f419d08
g [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 13 | bubnmorexa LIOK
3HAaHUH https://m.edsoo.ru/7f419d08
9 [ToBTopenue. Pemenue 3anannii OI'D 25 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 8 0



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

1.1

HpOBepﬂeMble NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeJ'ILHOﬁ nporpaMmmMmsbl OCHOBHOTI'O 001ero Oﬁpa3OBaHHﬂ

Yucna ¥ BRIYUCICHUS

BLIHOJ'IHHTL, coucTasa YCTHBIC n IIMCbMCHHBIC HpI/IéMH,

aqu)MCTHqGCKHG IleICTBHSI C paliuOHaJIbHBIMH YUCJIaMH

1.2

Haxonuth  3HaYeHUs  YUCIOBBIX  BBIPAKEHUH,  MPUMEHSATH
pa3zHooOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCICHUS 3HAUCHUH APOOHBIX

BBIPAXEHUH, COIepKaAIUX OOBIKHOBEHHBIE U AECATUYHBIE ApOOU

1.3

[lepexoqute OT oOOHOH (OPMBI 3amMcH YHCEN K Jpyrou
(mpeoOpa30BbIBaTh  JECATUYHYIO JIpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO

JECTUYHYIO ApOOb)

1.4

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAIbHbBIE YHCIIA

1.5

OkpyrasaTh yncia

1.6

BBINOMHATE NPUKHUIKY U OLEHKY PE3yJbTaTa BBIYUCICHHH, OLECHKY
3HQYEHUW YUCJIOBBIX BBIPAKECHHUU. BBINOIHATE JOEUCTBUA €O

CTCIICHAMM C HAaTypPAJIbHBIMU IMOKA3aTCIISIMU

1.7

1.8

[IpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKEHUE Ha MHOKHUTEIN

HATypaJIbHBIX YUCCII

Pemate  IpakTHKO-OPUEHTHUPOBAHHBIE  3a/1ayd, CBS3aHHBIE C
OTHOLIEHUEM  BEIWYMH,  IPONOPLUOHAIBHOCTBIO  BEJIMYUH,
MIPOLICHTAMH, HWHTEPIPETUPOBATh PE3YyJbTAaThl PEIICHHs 3a7ad ¢
y4E€TOM OTpaHUYECHUH, CBA3AHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB

Anrebpanyeckue BbIpaKeHHs




2.1

2.2

Hcnonb3oBaTe anreOpandeckyl0 TEPMUHOJOTHIO M CHMBOJIUKY,
IPUMEHSATH €€ B IIPOLIECCEe OCBOCHMsI yUeOHOT0 MaTepuana

HaXOI[I/ITB 3HAa4YCHUA 6YKBCHHBIX BI)Ipa}KeHI/Iﬁ Impu 3aJaHHBIX

SHAYCHUAX MMCPCMECHHBIX

23

24

2.5

2.6

2.7

BrmomasaTs Hpeo6pa303aHI/I;1 LOCJIOI0 BBIPAKCHUA B MHOT'OYICH

IIPUBCACHUEM HOI[O6HI)IX cJ1ara€MbIX, paCKpbITUEM CKOOOK

BBINOIHATE YMHOKEHNE OJJHOWICHA HA MHOTOWIEH U MHOTO4JIEHA Ha
MHOTOWJIEH, IPUMEHSTH (OPMYJBl KBajapaTa CyMMbl M KBajpaTa
pa3HOCTH

OcCylIecTBIATh  pa3OKEHUE MHOTOWICHOB HA MHOMKUTEIH C
MOMOIIBIO BEIHECEHHS 32 CKOOKH OOIIETr0 MHOXKHUTEJIS, TPYIITHPOBKH
cJlaraeMblx, MpUMEHEHUs (POPMYJI COKpPAIEHHOIO YMHOKEHHS
[TpumensTh NpeoOpa3oBaHUS MHOTOUJICHOB JJIsl PEIIEHUS PAa3JIMUYHbIX
3aJla4 U3 MaTEMaTUKH, CMEXKHBIX [IPEIMETOB, U3 peallbHON IIPAKTUKHU

Hcmonn30BaTh CBOMCTBA CTEIIEHEH C HaTypaJIbHbIMU I1OKAa3aTCIISIMU

JUTs1 Ipeo0pa3oBaHus BBIPAKCHUI

YpaBHEHMS U HEPABEHCTBA

3.1

Pemate nuHEHBIE ypaBHEHUs C OJHOM INEPEMEHHOW, NPUMEHSA
[IpaBUja MEPEX0a OT UCXOJHOTO YPAaBHEHHS K PAaBHOCUIIBHOMY EMY.

IIpoBepsITh, SIBIAAETCS JIM YACIO KOPHEM YPABHEHUS

3.2

33

34

3.5

[IpumensiTh rpaduueckue METOAbl MpPH PEHIeHUH JIMHEWHBIX
YPaBHEHUH U UX CUCTEM

[TonGupate mnpuMepbl Map YHUCEN, SBISIIOLIMXCA pelIeHHEM
JIMHENHOIO YpaBHEHUS C IBYMS IIEPEMEHHBIMU

CTpouTh B KOOPIUHATHON INIOCKOCTH I'pauK JIMHEHHOTO ypaBHEHUS
C ABYMs NEPEMEHHBIMU; MOJIb3YACh rpapuKoM, MPUBOIUTH IPUMEPHI
pelIeHUs] ypaBHEHUS

Pemate cucteMbl JIByX JMHEMHBIX ypaBHEHMA C  JIByMs

MNEPEMEHHBIMU, B TOM YHCJIC rpa(bnquKH

3.6

CocCTaBIiATh U pelIaTh JUHENHOE YPaBHEHNE WM CUCTEMY JIMHEMHBIX
YPaBHEHUH I10 YCIIOBUIO 3aJ1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUU

C KOHTEKCTOM 3a/1a4H MOJIyYEHHBIN pe3yIbTaT

Koopaunats! u rpapuku. @yHkunu




4.1

N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOPJAMHATaM, JIy4H, OTPE3KU, MHTEPBAJIbl, 3alMCBIBATH

YHCJIOBBIC IPOMEIKYTKH HA anre6pquGCK0M SA3BIKC

4.2

4.3

Otmeuatrh B KOOpHHHaTHOﬁ IJIOCKOCTH TOYKHM II0 3aJaHHBbIM
KOOpJuHaTaM

CrtpouTs rpaduku muHedHbIX GyHKIHH. CTpouTh rpaduk PyHKIUN Y

= x|

44

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMIA W3BECTHBIE 3aBUCHMOCTH MEXKILY
BEIIMYUHAMU: CKOPOCTb, BpPEMs, DPACCTOSHME, LEHY, KOJIMYECTBO,

CTOUMOCTb, IPOU3BOIUTEIILHOCTD, BpeMsi, 00BbEM pabOThI

4.5

Haxoauts 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMeHTa

4.6

[Tonnmare rpaduueckuii crmoco0 TMpeACTaBICHUS U aHalu3a
uHPOpPMAaLIMK, H3BIEKATh M HHTEPIPETUPOBATh HWH(GOPMAIMIO U3

rpauKOB peabHbIX MPOILECCOB U 3aBUCUMOCTEH

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI0 00111er0 00pa3oBaHus

1

Yucia U BEIUMCIIEHUS

1.1

1.2

Hcnons30BaTh  HadajgbHblE  NPEICTABICHUA O  MHOXECTBE
JIEHCTBUTEIIBHBIX YHCEI U1 CPAaBHEHHUS, OKPYTJICHUS U BBIYUCIICHU,
n300paxarh JEHCTBUTENbHbIE 4YHC]IAa TOYKAMU Ha KOOpPJIWHATHOMN
IpsAMOit

[TpuMeHsATh TOHATHE apUPMETHYECKOrO KBaJpaTHOTO KOpPHS,
HaXOAWTh KBaJpaTHbIE KOPHHU, MCIONb3Ys MpPU HEOOXOTUMOCTU
KaJIBKYJIATOD, BBIIIOJIHATH npeoOpa3oBaHus BBIPAKECHUH,

coepKalIX KBaIpaTHbIE KOPHU, UCITOJIb3Ys CBOMCTBA KOPHEN

1.3

Hcnonp30BaTh 3amucy OOJBIIMX M MAaJIBIX YHCEI C ITOMOIIBIO

JECATUYHBIX Apo0eii u cTeneneii yrcna 10

AnreGpanyeckue BbIpaKeHHs




2.1

HpI/IMeHHTB INOHATHUC CTCIICHHU C ILCJIBIM II0Ka3aTcCJICM, BBIIIOJIHATH
HpeO6pa3OBaHI/I$I BBIan(eHHﬁ, coAcpxKalmunx CTCIICHU C LOCJIbIM

IIoKa3aTcjiIcMm

2.2

BBHIMONMHATE  TOXKIECTBEHHBIE MPe0oOpa30BaHUS  paAIlMOHATBHBIX
BBIDQXCHUIM Ha OCHOBE IIpaBWJI JCWCTBUM HAJ MHOTOWIECHAMH U

anreOpanyecKuMH Apo0sMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

24

3.1

[TpumeHsTH TpeoOpa3oBaHusl BRIPAKEHHUNA IS PEHICHUS Pa3IHIHBIX
3a[1a4 U3 MAaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEallbHON IIPAKTUKHU
YpaBHEHUs U HEPABEHCTBA

Pemate JsMHEVHBIE, KBaJpaTHbIE YpPAaBHEHUS M pPalUOHAIbHBIC

YpaBHCHU:, CBOIAIIUCCA K HUM, CUCTEMbI JIBYX ypaBHeHI/Iﬁ C IBYMs

MNEPCMCHHBIMU

3.2

3.3

IIpoBOaNUTE NIpPOCTEHIINE MCCIECIOBAHUS YPABHEHUHM M CUCTEM
YpaBHEHHH, B TOM YHUCIE€ C IPUMEHEHHEM TIpadUUYeCKUX
IpeJIcTaBIeHUN (yCTaHaBIUBATh, UMEET JIU YPAaBHEHHE WM CHCTEMA

ypaBHeHI/Iﬁ peumcHusda, €CJIu UMECT, TO CKOJIbKO, U npoqee)

[TepexoauTe OT cJOBEeCHOM (OPMYJIHMPOBKM 3adaud K €&
areOpanyeckoi MOJENN C MOMOUIbIO COCTABICHUS YPaBHEHHS WM
CUCTEMBl YPAaBHEHMH, MHTEPIPETUPOBATE B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYyYECHHBIN pe3yJbTaT

3.4

[IpuMeHsATh CBOMCTBAa YHMCJIOBBIX HEPABEHCTB JUIsi CpPaBHEHUS,
OLICHKH, peIlIaTh JUHEHHbIC HEPABEHCTBA C OJHOM IEPEMEHHON U UX
CHCTEMBI, 1aBaTh rpauIECKYI0 IUTFOCTPAIMIO0 MHOYKECTBA PEIICHU

HEPaBCHCTBA, CUCTEMbI HCPABCHCTB

OyHKIMU

4.1

4.2

HOHI/IMaTI) U HCIIOJIB30BATh Q)YHKHHOHaHBHBIe IIOHATUA MU SA3BIK
(TepMUHBI, CUMBOJHYECKHE O0003HAYECHHsI), OIMpPEIeIsITh 3HAUCHUE
(GYHKIMH 110 3HAYCHHUIO apTyMEHTa, OMPEAeNIATh CBOMCTBA (DYHKITUH
o e€ rpaduky
Ctpouts rpaduku dJIeMEHTapHBIX (QYHKIIMHA BHUJIA:

y=k/x




9 KVIACC

Kon
NpoBepPsIeMOro
pe3yJbTarTa

1

kix
, y =Xx%,y = X3 y = [X|, onuChIBaTh CBOWCTBA YMCIOBOW (PYHKIIUHU MO €&

rpaduky

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

Yyucia U BEIUMCIIEHUSA

1.1

CpaBHI/IBaTI) " YIHOpAAO0YHMBATL PAllMOHAJIBHBIC U HUPPALMOHATIBHBIC

qucia

1.2

BrmomaaTe apI/I(i)MGTI/I‘IeCKI/Ie I[CflCTBI/I?I C pallMOHAJIbHBIMU YU CJIAMHU,
Co4cTasd YCTHBIC U NIMCbMCHHBIC HpI/IéMI)I, BBIIIOJIHATH BBIYUCJIICHHUS C

HppaliOHAJIbHBIMHA Y CJIaMHU

1.3

HaxonuTk 3HaueHuUs1 cTeNEHe C LEJbIMUA MOKA3aTeIsIMU U KOPHEM,

BBIYUCIIATH 3HAYCHHU S YHCIIOBBIX BI)Ipa)KCHI/Iﬁ

1.4

OprrJ'ISITI) )IGI\/’ICTBI/ITCJ'II)HI)IG quciia, BBITTOJIHATH IMPUKUIAKY

pe3yiibTara BI)ILII/ICJ'[GHI/II\/JI, OLICHKY YHUCJIOBBIX BI)Ipa)KeHI/Iﬁ

2.1

2.2

23

2.4

ypaBHeHI/IH " HECPABCHCTBA

Pemate nMHeENHBIE W  KBaJApaTHbIE ypaBHEHHs, YpaBHEHUS,

CBOJAIIUECA K HUM, HpOCTGﬁHIPIC I[pO6HO—paI_II/IOHaJ'H:>HLIe YpaBHCHUA

Pernate cuctemel ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C AByM: ICPEMCHHBIMUA
H CUCTEMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OJHO YPABHCHHEC HE ABJISICTCS

JIMHENHBIM

Pemiate TEKCTOBBIE 3aaa4u aJIFeraI/I‘-ICCKI/IM CIIOCOOOM ¢ IMOMOIIIBIO
COCTAaBJICHUA YPABHCHUA WM CUCTEMBI JIBYX ypaBHCHI/Iﬁ C IAByMs

MNEPEMEHHBIMU

IIpoBoaUTE mIpPOCTEHIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
YpaBHEHHH, B TOM 4YHCI€ C NPUMEHEHHEM TIpapuiecKux
Mpe/ICTaBICHU (HampuMep, YCTaHABIIMBATh, UMEET JIM ypaBHEHUE

NIk CUCTEMaA ypaBHCHI/Iﬁ pemecHus, €CJIIn UMECT, TO CKOJ'ILKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNne HEPAaBEHCTB HA YUMCIIOBOM MPSIMOM, 3aIIMChIBATh

PEIICHUE C ITIOMOIIIBIO CHUMBOJIOB

Pemrate cucTeMBl JTHHEHHBIX HCpaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIME KBaApPaTHOC HEPaBECHCTBO, I/I306pa}KaTB PEIICHUE
CHUCTCMbI HCPABCHCTB HaA YHCIO0BOM HpSIMOfI, 3aIlIMCbIBAaTh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PEIICHUHN PA3JIMYHBIX 3aJa4

OyHKIMHU

3.1

3.2

PacnosnaBath  (QyHKIMHM  W3Yy4YEeHHBIX  BHAOB.  lloKa3pIBaTh
CXEMaTHYECKH pACHOJOXKEHHEe Ha KOOPAMHATHOH  IUIOCKOCTH
rpadukoB pynkumii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03((PUIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKIMIA

[Toka3bpiBaTh CXEMaTHUECKH pAacIOJIOKEHHE Ha KOOPIMHATHOM
IUIOCKOCTH TpaduKkoB GyHKIMU BHAa y = VX, y = |X| © ONUCHIBAThH

CBOICTBa PYHKIIMI

3.3

Crpouth M u300paxaTb CXEMaTUYECKH TIpauKu KBaJpaTHUHBIX
(GyHKIMI, OMMCHIBaTh CBOWCTBAa KBAJpPaTUYHBIX (QYHKIHH MO HX

rpadukam

3.4

Pacno3naBaTh KBajpaTuuHyl (QYHKIUIO N0 ¢GopMmysie, NPUBOIUTH
IpUMEphl KBaJIpaTUYHBIX (YHKIMH U3 peanbHOW KU3HM, (U3MKH,

reoMeTpUn

Apudmernueckasi U reoOMeTpUUYECcKas IpOrpeccuu

4.1

4.2

Pacno3naBaTh apu(MeTHUYECKYI0 U TE€OMETPUYECKYIO IMPOrpeccuu
IIPU pa3HbIX COCO0ax 3aJaHus

BBINONHATE BBIYMCICHUS C UCMOJNb30BaHUEM (HOpMYJ 7-TO UiieHa
apupMeTHUecKoil ¥ TeOMeTPUUYECKOI IPOrpeccuii, CyMMbI EPBHIX N

YJICHOB

43

I/I306pa>1<aTL YJICHBI OCICa0BATCIBHOCTHU TOYKaMHU Ha

KOOPJAMHATHOW INIOCKOCTH




44

Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITIOCJIICA0BATCIBHOCTAMU, B
TOM YHCJIC 3aJa4yu u3 peanLHoﬁ KHU3HHU (C HCIIOJIb30BaHHUEM

KaJIbKYJISTOPa, HU(POBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IEPEX0] OT OJHON (OPMBI 3aMUCH
1.1 npobeit k apyrou. IloHsTHE panMOHaNbHOrO 4YMCia, 3allCh, CPaBHEHUE,
YIOPSAA0YMBAHUE PALIUOHATIBHBIX YUCEI
- Apudmerndeckue AeWCTBUS C pallMOHATIBHBIME YMCIIaMu. Pemienue 3a1a4 u3
' peanbHON NPAaKTUKU HA YaCTH, HA IpOOH
13 Crenenb c HaTypaJlbHbIM IIOKa3aTelleM: OIpejesieHHe, NpeoOpa3oBaHHe
' BBIPAYKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJBIINX YUCEI
14 [IporeHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpoOH B BUIE MPOLICHTOB.
' Tpu ocHOBHBIE 3a/1a4y Ha IPOLIEHTHI, PELICHUE 3a1a4 U3 PEAIbHOM IPAKTUKU
s IIpumeHeHne NpPU3HAKOB JEIMMOCTH, pa3JIOKEHUE Ha MHOXHUTEIU
' HaTypaJbHbIX YUCEI
L6 PeanbHble  3aBucMMOCTH, B TOM uucile IHpsMas U oOpaTHas
' [IPONIOPLIMOHAIBHOCTH
2 Anrebpanueckue BbIpaXeHUs
-1 [IepemeHHBIE, YNCIOBOE 3HAYECHUE BBIPAKEHNUS C IEPEMEHHOM. JlonmyCcTMBIE
. 3HAUEHUS TIEPEMEHHBIX
)5 [IpencraBneHre 3aBUCUMOCTH MEXJy BeJIMYMHAMHU B BUAE (HOPMYJIBL.
' Brruucnenus o popmynam
53 [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPAaBHbIE
' BBIPAKEHUS
24 CBolicTBa CTENIEHU C HaTYPaJbHBIM I10Ka3aTeIEM
5 OpnowieHbl 1 MHOrouaeHsl. CreneHs MHOrowieHa. CoeHue, BBIYMTaHNUE,
' YMHOKE€HUE MHOTOWIEHOB
@opMyJbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMBl U KBajapaT
2.6 pasHoctu. @opmynia pazHOCTH KBaApaToB. Pa3nmokeHWe MHOTOYJIEHOB Ha
MHOXKUTETN
3 VYpaBHeHUs
11 VYpaBHeHHe, KOpPEHb YpaBHEHMs, IpaBHja MpeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCHJIBHOCTb YPaBHEHUN




32 JIuneliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, YMCIO KOPHEHW JIMHEWHOIO
' YPaBHEHUs, PELICHUE JINHENHBIX YPaBHECHUU
13 CocraBiieHre ypaBHEHUH 110 yCIOBUIO 3aa4i. PernieHne TeKCTOBBIX 3a1a4 ¢
' IIOMOILBIO YPaBHEHUM
34 JIuneliHOE ypaBHEHHUE C JBYMS IEPEMEHHBIMH U €T0 Irpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JABYMs I€pEeMEHHBIMU. PemieHue
3.5 CHUCTEM YpaBHEHHH CIIOCOOOM MOICTAaHOBKH. [IprMephI pereHust TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUMU
4 Koopaunats! u rpaduku. OyHKImMu
4.1 Koopaunara Touku Ha npsiMoi
4o YucnoBsle MPOMEXKYTKH. PaccTosiHuE MeX 1y JByMs TOUKaMU KOOPIUHATHON
' IpsAMON
43 [IpsimoyronpHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U opaAUHATA
' TOYKH Ha KOOPJAMHATHOM INIOCKOCTH
44 ITpumeps! rpadukoB, 3aaHHbIX GopMysiamu. UteHune rpaduKoB peabHbIX
. 3aBUCUMOCTEN
4.5 [onsarue Gpynkuuu. ['papuk pynkunu. CroricTBa GyHKIMIA
4.6 JIuneitnas pynkuus, e€ rpaduk. I'padux Gynkmmm y = ||
47 I'papuueckoe pemieHHe JIUHEWHBIX YpPaBHEHUH M CHUCTEM JIMHEWHBIX
' YpaBHEHHU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIICHUS
1 KBanpatusiit kopeHp u3 uyucna. [loHstue 00 upparMoHaIbHOM YHCIIE.
' JlecaTUUHBIE TPUOINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apumeTHyecKMX KBAJApPAaTHBIX KOPHEH M MX MpHUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIpaKEHU I u BBIYHCIICHUSIM.
JleficTBUTEIIbHBIE YHCIIA
1.3 Crenens ¢ 1ensIM MokasareneM u e€ cBoiictsa. CTaHgapTHas 3aluch 4ucia
2 Anrebpanueckue BbIpaKeHUs




51 KBampaTtHblii TpEXuieH, pa3IoKEHHE KBAaJpaTHOIO TPEXUWIEHA Ha
' MHOKHUTEIN

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandecKkoi 1poou

2.3 CrnoxeHue, BRIYMTAHUE, YMHOKECHHE, JICICHUE allreOpandecKux apooei

2.4 PanvionansHbIE BRIp@KEHUS U UX TIPEOOpa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA

11 KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBagpaTHOTO YpaBHEHHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM U KBaIPATHBIM

33 [Ipocreiimme qpoOHO-palliOHALHBIE YPABHEHUS

I'paduueckas uHTEpHIpeTalus YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPAaBHEHMM C IBYMs NlepeMeHHbIMU. [Ipumeps! penieHus cucreM
HEJIMHEHHBIX ypaBHEHUH C IBYMs IEPEMEHHBIMU

3.5 Perienue TekcTOBBIX 33a1a4 aJIreOpandeckuM crocoOom

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEHHOMN

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JIuHelHble HEpaBEHCTBA C OHON NEPEMEHHOMN

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEepeMEHHON
4 OyHKIIUH

il Ilonatue @ynkuuu. OO6IacTb ONpeneNeHuss M MHOXKECTBO 3HAYEHUI
' ¢ynkuuu. CriocoObl 3ajaHus PYHKIMMA

4.2 I'paduk pynkuuu. YreHue cBONCTB QYHKIUU 10 €€ rpaduxy

4.3 [Ipumeps! rpadukoB YHKIIHM, OTpaXxaroMuX peaabHble IPOLECCH

44 OyHKIMH, ONUCHIBAIOUIME MPSAMYI0 MU OOpaTHYI0 MpPONOPLHUOHAIbHbIE
' 3aBHCUMOCTH, UX IrpaduKu

4.5 @yHKIMH y =x7, y = x’

4.6 Oynkuun y = [x, y = |x]|

4.7 I'paduueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUI

9 KJTACC
Kon IIpoBepsieMblii JJIEMEHT COEePKAHUSA




Yucia U BEIUMCIIEHUA

1.1

ParonanbHbIe 4MCa, WPpPAMOHATBHBIC YHCIIA, KOHEUHBbIE M OCCKOHECUYHBIC
JIECSITUYHBIE TPOOH

MHOXeCTBO ,I[GﬁCTBHTGJ'IBHI)IX YqHuCell, I[Cf/iCTBHT@J'IBHBIC qucia KakK

OECKOHEYHBIE JCCATHYHBIC IpOOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE

12 MEXJy MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAUHATHOM IPSMOM.
CpaBHeHuE 1EHCTBUTEIBHBIX YUCEI
1.3 ApudmeTndeckne IeHCTBUS C IEHCTBUTEILHBIMHI YUCIAMU
W3mepenusi, npuOImKeHus, oueHKd. PazMepsl 00beKTOB OKPYKAIOLIETO MUPA,
14 JUINTEJIBHOCTh TPOLIECCOB B OKpyskatomeM mupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH NpubimxkeHus. Okpyriaenue yncen. [Ipukuaka u oneHka
pE3yJIbTaTOB BBIYUCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON ITIEPEMEHHON
2.2 JInneliHoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCS K JIMHEUHBIM
23 KBagparHoe ypaBHeHue. Penienne ypaBHeHNH, CBOAAIIMXCS K KBaJPAaTHBIM
04 buxBanpatHoe ypaBHeHue. IIpumMepsl pelieHuss ypaBHEHHH TpPETbe U
' YETBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenne npoOHO-pallMOHAIbHBIX YPaBHEHUN
2.6 CucreMsl ypaBHEHUI
2.7 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU U €T0 rpadux
2.8 Pemenne cucreM qByX JMHEWHBIX YPAaBHEHHU C IBYMS IIEPEMEHHBIMU
9 Pemenne crucreM ByX YpaBHEHMH, OJJHO M3 KOTOPBIX JIMHEMHOE, a IPyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas MHTEpIIpEeTALUs CUCTEMBI YPaBHEHUH ¢ ABYMS EpeMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a7a4 anreOpandecKumM CrocoooM
2.12 UYuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne MMHENHBIX HEPABEHCTB € OJIHOW ITEPEMEHHOMN
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBagparHbsle HEpaBeHCTBA
516 ['paduueckast MHTEpHpeTalusi HEPaBEHCTB U CHCTEM HEPABEHCTB C JIBYMs
' IIEPEMEHHBIMU
3 OyHKIMU




KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHaThI

>l BEPILUHBI Mapadoibl, OCb CAMMETPUHU apaboJIb

3.2 I'paduku bynkmuit y=kx, y=kx+b u ux cBoicTBa

33 I'paduku bynkmuit y=k/x, v = x* 1 X cBOKCTBa

34 I'padpuku GyHKIMI , 1 UX CBOWCTBA
4 YucioBble OCIE0BATEIBHOCTH

il Onpeznenenue u crocoObl 3aJaHUS YUCIOBBIX MOCIEI0BATEIbHOCTEH. 3a1anne
' MOCIIE0BATEIBHOCTH PEKYPPEHTHOM popmyioi u popMyIioil n-ro uieHa

42 Apudmernueckast mnporpeccus. Dopmyibl n-r0 4ieHa apuPMeTHYECKOn
' IIPOrPECCUU, CYMMBI IIEPBBIX /1 YWIEHOB

43 I'eomerpuueckas mnporpeccuss. PopMyisl #n-r0 WieHA TI'€OMETPUYECKOU
. MIPOTPECCUU, CYMMBI MIEPBBIX /1 YICHOB

4 N3o0paxenne uiaeHOB apu(METHUYECKOW U TEOMETPUUYECKOM Mporpeccuii
. TOYKaMHU Ha KOOPAMHATHOM IIJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 Cno’xHbI€ NMPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEPUPOBATH MOHSATHUSIMHU:
rpad, CBs3HBIN Tpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yMEHHE UCIIONb30BaTh TpaHuuecKoe IpelCTaBlICHHE
MHOJKECTB JUIsl OIMCAHUSl pealbHBIX IPOLIECCOB U SIBICHUH, MpuU

pEIIeHNH 3aa4 U3 IpYruxX Y4eOHbIX MIPEIMETOB

YMeHue onepupoBarh NOHATHAMU: ONPEACIICHUE, aKCUOMa, TeopeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH INPHUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBAaHU M

YMeHne onepupoBaTh MOHATHAMU: HATYPAJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCJO, JEJIMMOCTh HaTypajdbHBIX YHCEN, MPU3HAKU
JETUMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YHCIia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UpPpALMOHATIBHOE YMCIIO, apu(METHYECKU KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATh JEHUCTBUS C YHUCIAMH, CpaBHUBAThb W
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIa Ha KOOPAMHATHOM
NpsIMOM, OKPYIJIATh 4WCIAa; YMEHUE JieJaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHITHSIMH: CTENIEHb C LEIbIM MOKA3aTelIeM,
apu(dMeTHUeCKUI KBaApaTHbIN KOPeHb, MHOTOUJICH, anreOpanyecKas
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
OoJibllle €MHMIBI; YMEHHE BBINIOJIHATH pacuéTsl MO (opMmyiam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, pa3/IoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHEM (OpMyd pa3HOCTH KBaApPaTOB H

KBaaApaTa CyYMMBbI U Pa3HOCTU




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIaTh JIMHENHBIE U KBAJIpaTHbIC yPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJJTHOW MEPEMEHHOM, CUCTEMBbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U MPaKTUYECKUX 3aJad; YMEHHE MHCIIONIb30BaThb KOOPIUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTB JJISi M300pakeHUs pereHHM

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHITUIMHE: QYHKIHS, TpaduK QYHKIUU, HYJIN
byHKIMY, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEE M HAUMCHbBIICE 3HAYCHUS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
NPOTIOPIIMOHATILHOCTb, JINHEHHAsT PYHKIIUS, KBaJpaTU4Has (PyHKIHS,
oOpaTHasi MPOMOPIMOHATBHOCTh, TMapadoia, TumnepOoia; yMEHHe
cTtpouth rpaduku  (GYHKIMH, UCHONB30BaTh rpaduku IS
OTIpE/ICIICHUs] CBOWCTB IPOIIECCOB W 3aBUCUMOCTEH, JJISl PEIICHUs
3a/a4 U3 APYTUX yUEOHBIX MPEAMETOB U PEANbHOMN KHU3HU; YMEHUE

BbIpaXxaTh (OpMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUUHAMU

YMmenne ONCprupoOBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHuecKkass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCII0JIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (hOPMYIIBI CYMMBI U
o0I1ero wieHa MpU peHIeHuH 331a4, B TOM YUCIE 3aJa4d U3 JpyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
IO M 4YacTW, JBH)KEHHUE, paboTy, IIeHy TOBapOB U CTOHWMOCTb
MOKYIIOK U YCIIYT, HAJIOTH, 33a7[a4il U3 00JacTH YIpaBIeHUs JINIHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBISTh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJayH,
UCCIIEI0BATh IOJIYYEHHOE PEIICHNE U OLICHUBATh NIPaBI0NO0J00HOCTb
MIOJIyYEHHBIX PE3YyJIbTaTOB

YMeHue onepupoBath NOHATHIAMHU: (GUTYpa, TOUKA, OTPE30K, IpsMas,
ayd, JIOMaHasl, yroi, MHOTOYTOJIbHUK, TPEYrOJbHUK,

paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYTOJbHUKH,




NPSMOYTOJBHBIN TPEyroJbHUK, MeIuaHa, OHWCCEKTpUca W BBICOTA
TPEYroJIbHUKA,  YeTBIPEXYTOJbHHUK,  Iapajjienorpamm,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UIypamy;
YMEHHUE peuiaTh 3aJadd, B TOM YHUCIE U3 IOBCEIHEBHOW JKM3HU, Ha
HaXO0XJICHNE F€OMETPUYECKHUX BEIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u pakron

10

YMeHue onepupoBaTh MOHSATHSAMU: PAaBEHCTBO (UTYpP, PaBEHCTBO
TPEYTrOJIbHUKOB; NapaJIeIbHOCTh U MEPIEHINUKYJISPHOCTh MPSMBIX,
YroJdl MEXIy NpsSIMBIMH, TEPICHAUKYJISIpP, HAKJIOHHAS, MPOCSKIIHS,
nonobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETpUS
OTHOCUTEJIbHO TOYKHM M NPSAMOM; YMEHHE PaclioO3HaBaTh PaBEHCTBO,
CUMMETpUI0 U momobue  duryp, napajyieIbHOCTh U

MEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYXKarOIEM MUpe

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEyroJIbHUKA), IUIOLIa/lb;
YMEHHUE OIEHUBAThH Pa3MephI IPEIMETOB H OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (OpPMYJIbI NEepUMETpa U IUIOMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IIOLIAAN Kpyra, ooObema
IIPSAMOYTOJIBHOTO IapajulelenuIle/la; YMEHUE NIPUMEHATh NIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHUKA,
teopemy Iludaropa, TpuUroHOMETpUYEeCKHE COOTHOLICHHUS IS

BBIYMCIICHUS ININH, PACCTOSHUM, IIOIIA N

12

YMenue wu3o0pakaTb IUIOCKME GUIYpBl M HUX KOMOUHAIMH,
IPOCTPAHCTBEHHBbIE (DUTYpPBI OT PYKH, C TOMOUIbIO YEePTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIH

CHUMBOJIBHOMY OITMCAaHHIO

13

14

YMeHne omnepupoBaTh MOHATHSAMHU: HPSIMOYIOJIbHAs —CHUCTEMa
KOOPJMHAT, KOOPJAMHATBl TOYKH, BEKTOp, CYMMa BEKTOpPOB,
IIPOU3BENICHNE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOIb30BaThb BEKTOPbl M KOOPAWHATBHI IS
MIPEACTABJICHUS JAHHBIX W PEIICHMS 3a]a4, B TOM YHCIIE U3 JIPYTHUX

y‘-IC6HLIX npeaMETOB U pCaHBHOﬁ JKHN3HHU

YMenue ONCpUpOBaAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

quarpamMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeuaHa,
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HanOoJIbIIIee M HAMMEHBIIIEe 3HAYCHHUS, Pa3Max YHCIOBOro Habopa;
yMEHHE U3BJEKaTh, HMHTEPIPETUPOBATb U  MPeoOpa3oBBIBATH
uHPOpPMALIMIO, TPEACTABICHHYI0O B Ta0nIMIAaX M Ha JAMarpamMMmax,
OTPAKAIOIIYI0 CBOKMCTBA U XapAKTEPUCTUKU PEATBbHBIX MPOLECCOB U
ABJICHUM; YMEHHME paclo3HaBaThb W3MEHYMBBIE BEJIUYUHBI B

OKpYXarolieM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIIYYaWHBIA OMBIT (CIydalHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOrO OmbITa, CIy4yailHoe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIyYalHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJja4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJIb30BAHUEM
MpaBUJia YMHOXKEHHUS, YMEHHE OLIEHUBATh BEPOSITHOCTU PEAbHBIX
COOBITUI U SIBJICHUI, TOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpPYXalolleM MHpPEe U B JKU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €T0O POJIBIO B MACCOBBIX ABJICHHAX

YMeHue BbIOMpaTh MOAXOASIINN W3YYCHHBINH METOJ AJs pelleHus
3a/1auu, MPUBOJIUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIHMCHIBATH OT/CJIbHBIC BBIJAIOIIUECS PE3YIbTATHI,
MOJTy4YeHHBbIE B XOJIe Pa3BUTHsI MAaTEMaTUKU KaK HAyKH, MMPUBOJIUTH
MpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMM W WX aBTOPOB B

OTECYECTBEHHOW U BCEMUPHOU UCTOPUHU




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OI'5 10O MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Yucia ¥ BEIUMCIIEHUS

1.1

HaTypaJ'IBHBIC H 1eJIbIC YnCIa. HpI/IBHaKI/I JCIINMOCTH LICJIBIX YHUCEII

OOBIKHOBEHHBIE M JCCATHYHBIC JApOOHM, TIPOILIEHTH, OECKOHEYHBIC

2 MepUOANYECcKUe qpodu

13 Panmonaneubie uncna. Apudmernyeckue Omepanuud ¢ palydoHATIbHBIMU
' YUCIaMu

L4 JlelicTBUTENBHBIE Yncha. ApUPMETHIECKUE OTIEPALINH C IEHCTBUTEIbHBIMU
' YUCIaMHU

s [TpubnmkEHHBIC BBIYMCIICHHS, TIPABUJIa OKPYTJICHUS, IPUKHIKA U OIICHKA
. pe3yabpTaTa BEIYMCICHUN
2 Anrebpanyeckue BbIpaXKEHUS

2.1 BbykBeHHble BbIpakeHHs (BBIPaXXEHUS C IEPEMEHHBIMHU )

25 Crenenb ¢ uenbiM nokazatesneM. CTENEHb C pallMOHAIBHBIM MOKAa3aTEIeM.
' CBoiicTBa cTeneHU

2.3 MHorouIeHbI

2.4 Anrebpaunyeckas 1po0b

5 s Apudmernueckuii  KopeHb  HaTypajbHOM  cremeHu. JleiictBus ¢
' apupMETHUYECKUMH KOPHSIMH HaTypaIbHOW CTETICHU
3 VYpaBHEHUs 1 HEPABEHCTBA

31 ensie 1 mpoOHO-panMoHaNbHBIE YpaBHEHHS. CHCTEMBI U COBOKYITHOCTH
. ypaBHEHUH

39 [ensie u npoOHO-parmoHaAIbHBIE HEpaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

33 Pemenue TeKCTOBBIX 3a1a4
4 Uucnoble NOCIIeI0BATENbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH




Apudmerndeckass M reoMeTpuueckas mnporpeccun. dopmyna CIOKHBIX

4.2
MIPOIICHTOB
5 OyHKIUH
OyHknusa, crnocoObl 3amanus (GyHkiuu. [paduk Pynkmuu. OO6nacTh
ONpeNieJIeHUs] M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymm  QyHkuum.
5.1 [TpomexxyTKH 3HaKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIIWH.
MakcumymMbl ¥ MUHUMYMBI ¢GyHKIud. HawuOonpliee W HauMeHbIIee
3Ha4YeHUe (PYHKLUHU Ha IPOMEKYTKE
6 Koopannats! Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapToBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyrojabsHUKu
7.4 OKpy’KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4eCKUX BEIUYUH
7.6 BekTops!l Ha TI0CKOCTH
8 BeposiTHOCTB 1M cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padbr
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