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VYpoBeHb 00pa3oBaHus: OCHOBHOE obee (7-9 kiacchl)

KomuectBo yacoB 408, B ToMm uncie B
7Kknacc - 4uaca 6 nedenio, 6ceco 136 uacos
8 knacc - 4uaca 6 neoenw, écezo 136 uacos
9 knacc- 4 uaca 6 Hedenro, 6ceco 136 uacos(s nuyelckux K1accax)

KosunuyecTBo yacoB 374, B TOM 4uCIIE B
7xaacc - 4uaca 6 nedeno, ece2o 136 uacoe
8 knacc - 4uaca 6 nHeoenro, écezo 136 uacos
9 knacc- 3uaca 6 neoento, ececo 102 uacas (06weobpazosamenbHbiX KAACCAX)

Paszpaboruuk nporpammbl — KynuinnoBa Tarbsina BiragummupoBHa, yuuTenb MaTeMaTuKU
MBOY nuitest Nel

[Iporpamma pa3paboTaHa B  COOTBETCTBUU C  (eAepalbHBIM  TOCYIapCTBEHHBIM
00pa3oBarebHBIM CTaHIAAPTOM OCHOBHOTO OOIIEro OOpa30BaHWs, YTBEPKACHHBIM IPHKA30M
MunucrepcTBa obpazoBanus U Hayku Poccuiickoit ®denepaunu ot 17.12.2010 . Ne 1897 (c
n3MeHenussMu ot 11.12.2020 r.), npuMepHO porpaMMoi BOCIIUTaHUs!, OJOOPEHHOMN peleHneM
dbenepanpHOro yueOHO-MeTOAMYECKOTO oObeauHenus (mamee - DOYMO) no obmemy
oOpazoBanuto, mpotokois ot 02.06.20 1. Ne 2/20;

C y4eTOM NMPUMEPHON MPOrpaMMbl IO MaTeMaTHKe, BKIIOUEHHON B COJepKaTeNIbHBIN pa3zien
MPUMEPHON OCHOBHOUM 0Opa3zoBarenbHON mporpammbl (nanee — OOII) obmero oOpa3zoBaHus,
BHeceHHOH B peecTp npumepHbIx OOII, onobpennsix ®YMO;

c yuetom YMK mo anredpe 1O. H. MakapbrueBa Bxozsiieil B COOpHUK pabOduX MNporpamm
«IIporpammsl 0611€00pa30BaTeNbHBIX yUpexkaeHui: Anredpa, 7-9 knaccel», coctaButelnb: T.A.
Bypmuctposa.- M. IIpocsemenne, 2017.



1.Ilnanupyemble pe3y1bTaThbl 0CBOCHHS Y4e0OHOI0 MpeaMeTa

N3ydenune anrebpe 1Mo JaHHOU pabodeid mporpaMMe CiocOOCTBYET (POPMHUPOBAHUIO Y YUAIIMXCS JUYHOCTHBIX, MeTANPeAMETHBIXH MPeIMeTHBIX
pe3yJbTaToB 00y4eHHUsI, COOTBETCTBYIOINX TpeOoBaHusIM DenepaabHOT0 rocy1apcTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO OOIIETO
o0Opa3oBaHHUs.

JJUYHOCTHBIE PE3YJIBTATHI:

JlugHOCTHBIE PE3yAbTaThl OCBOEHUS MIPOTrPaMMBbl YU4EOHOTO MpeaAMeTa «AJredpay XapakTepusyroTcs:

1. I'pasknanckoe BocnuTaHue:

TOTOBHOCTBIO K BBIOJIHGHUIO OOS3aHHOCTEW TpaIaHWHA W peallu3allMd €ro TMpaB, MPEICTABICHHEM O MaTeMaTHYeCKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, ABJICHUH, IPOLIEAYP TPaXKAAHCKOTO 00IIeCTBa (BHIOOPHI, OMPOCHI H TIP.);

2. IlarpuoTnyeckoe BocnuTanue u (JOPMUPOBAHHE POCCHITICKOI HIEHTHYHOCTH
MIPOSIBIICHUEM MHTEpPEca K MPOILIJIOMY U HACTOAILIEMY POCCUMCKONM MaTeMaTUKU, HIEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUSM POCCUICKUX MAaTEMAaTUKOB U
POCCHICKOI MaTeMaTHYeCKOM IIKOJIBI, K HCIOJIH30BAHUIO 3TUX JOCTHKEHUI B IPYTrUX HAyKax M MPHUKIAIHBIX Chepax.

3. lyxoBHOe 1 HPABCTBEHHOE BOCIIUTAHNE /IeTeH HA OCHOBE POCCHIICKUX TPAAUILMOHHBIX HEHHOCTEeH

TOTOBHOCTBIO K OOCYXICHHIO ITHUYECKUX IMPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHIXKEHUW HAyKH, OCO3HAHHEM Ba)KHOCTHU
MOPAJIbHO-ITUYECKUX TPUHIUIIOB B AESATEIBHOCTH YUEHOTO.

4. IlpnoGuienne aereil K KyJbTyYPHOMY HacJequI0 (3CTETHYECKOE BOCIIUTAHNE)

CIOCOOHOCTBIO K AMOILIMOHAIIBHOMY M ACTETHUYECKOMY BOCIPHITHIO MaTEeMAaTUYECKUX OOBEKTOB, 3ajlad, PELICHUH, PacCyKJIEeHUN; YMEHUIO BUIEThH
MaTeMaTH4e€CKHUE 3aKOHOMEPHOCTH B HCKYCCTBE.

5. Honmyasipu3anusi HAyYHbIX 3HAHUM cpeau JAeTeH (HeHHOCTH HAYYHOI0 TO3HAHUA).

OpUEHTAIINEH B IEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HayYHBIX MPEJCTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
o01iecTBa, MOHUMAHUEM MaTeMaTH4eCKON HayKH Kak c(epbl YeTTOBEYECKON e TeIbHOCTH, STAoB €€ pa3BUTHS
YW 3HAYUMOCTH JUIsI Pa3BUTHS IHUBWIM3AIMHU; OBJIAJICHUEM S3BIKOM MAaTeMaTMKd M MaTeMaTHMYeCKOW KYIbTYpOW KaK CPEICTBOM IO3HAHUS MHDA;
OBJIaJICHUEM MPOCTEHIITMMU HABBIKAMU UCCIIEA0BATEIbCKOM JAESITEIbHOCTH.

6. ®usuyeckoe BocnuTaHue, POpMUPOBAHNUE KYJILTYPbI 310POBbSI M IMOIMOHAJIBHOTO 0J1ar0NOIyYusl.

TOTOBHOCTBIO TMPHUMEHATh MaTreMaTHYecKhe 3HaHHS B MHTEpecax CBOETO 3/I0pOBbs, BEACHHS 3J0POBOrO oOpas3a JKHU3HH (3M0pOBOE MUTAHHE,
cOaTaHCHPOBAHHBIN PEKUM 3aHATHH M OTHABIXA, PETY/IspHas (uU3HUecKasi akKTUBHOCTb); CHOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JIPyroro 4eioBeKa.

7. TpynoBoe BocniuTaHue U NpodeccuoHaIbLHOE cCaMooIpeieieHne.

YCTAHOBKOM Ha aKTUBHOE Y4acTHE B PEIICHUM MPAKTUYECKUX 3aJlad MareMaTU4YeCKON HaIlpaBiIE€HHOCTH, OCO3HAHWEM BaXKHOCTH MaTe€MaTH4E€CKOIrO
o0pa3oBaHMsI HAa TPOTSHKEHUU BCEH JKU3HU I YCHEIHOW NPO(ECCHOHAIBHONW ACATENHHOCTH W PA3BUTHEM HEOOXOAMMBIX YMEHHWH, OCO3HAHHBIM
BBEIOOPOM U TIOCTPOCHHEM WHAMBHIYAIBbHOW TPAaeKTOPHH OOpa30BaHUS W JKU3HEHHBIX IIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX
noTpedHOCTEH.

8. Dkos0oruueckoe BOCIUTAHHE.

OpHEHTAIMEH Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUMN JIJIST PEIICHUs 3a/1ad B 00JIACTH COXPAHHOCTH OKPYXKAIOIIEH CpeIbl, TIIaHUPOBAHUSI TIOCTYITKOB U

2



OLIEHKU MX BO3MOKHBIX ITOCIICACTBUI JIUIsl OKPYKAIOLIEH Cpebl; 0CO3HAHUEM TNI00ATBHOTO XapaKkTepa SKOJIOTHYECKUX MPOOIeM U IyTel UX PELIeHHUS.
METAINPEIJMETHBIE PE3YJ/IBTATBI:

Peryasatususie YY/I

1. YMeHHe caMOCTOSTENBHO ONPEeNATh LeJId 00y4eHMsl, CTaBUTh U (POPMYIMPOBATh HOBBIE 33/1a4l B yueOe U 03HABATEIbHOM JesITeIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOCH MO3HABATENbHON AeATeNbHOCTH. OOYJarOIUiicss CMOXKET:

° aHAJIM3UPOBATh CYIIECTBYIOLIME U IUNIAHUPOBATh Oyaylre oOpa3oBaTelbHbIE pe3ybTaThl;

° OIIPEIEIIATE COBMECTHO C MEIaroroM KpUTEPUN OLECHKH IJIAHUPYEMBIX 00pa30BaTeIbHBIX PE3YIbTaTOB;

° UACHTU(GUIMPOBATH MIPENATCTBUS, BOZHUKAIOIINE IIPU TOCTUKEHUU COOCTBEHHBIX 3aIIAaHUPOBAHHBIX 00Pa30BaTEIbHbIX PE3y/IbTaToB;

° BBIJIBUTATh BEPCHH MIPEOIOICHUS IPEATCTBHIM, (POPMYIHPOBATH TUTIOTE3BI, B OT/ACIBHBIX CIIy4asX — MPOTHO3UPOBATh KOHEUHBIN pE3yNbTar;

° CTaBUTb 1IeJIb U (POPMYIIHPOBATh 33Ja4l COOCTBEHHOI 00pa30BaTeIbHON AEATEIILHOCTH C YYETOM BBISBICHHBIX 3aTPYIHEHUH U CYILIECTBYIO-
IIUX BO3MOXXHOCTEH;

° 000CHOBBIBaTh BEIOPAHHBIE OAXO/bI U CPEACTBA, UCHOIb3YEMbIE JUISl JOCTUKEHUS 00pa30BaTE/IbHBIX PE3yNbTaToB.

2. YMeH1e caMOCTOSTENHHO IIAHUPOBATH ITYTH JOCTHXKEHHUSI 1IeJIel, B TOM YMCJIe aJIbTepHAaTUBHBIC, 0CO3HAHHO BHIOMpPATh Hanbosee a3 dek-
THUBHBIE CTIOCOOBI perieHns yaeOHBIX U MO3HABATENbHBIX 3a/1au. OOy4YaronIuiicss CMOXeT:

° OTIpEIEeTISATH HEOOXOAUMEBIC IEHCTBUS B COOTBETCTBUH C YUCOHOW U TIO3HABATEIBHON 33/1aueii M COCTABIIATh AJITOPUTM UX BBITTOJTHEHUS;

° 00OCHOBBIBATh U OCYIIECTBIIATH BHIOOP Hanbosee 3h(HhEeKTUBHBIX CITIOCOOOB PEIICHUsT y4eOHBIX M MTO3HABATEIBLHBIX 33]1a4;

° OTIPEICTISATH/HAXOUTh, B TOM YHCIIC U3 IPEIOKEHHBIX BAPUAHTOB, YCIIOBUS JJIsI BEITIOJTHCHHS YI€OHOW 1 TIO3HABATEIHHOM 3a/1a4H;

®  BHICTpPaMBAaTh )KU3HEHHBIC IIJIAHBI HA KPaTKOCPOUHOE Oyyliee (OnpeaessaTh LelIeBble OpUEHTHPHI, POPMYIUPOBATH aIEKBAaTHbBIE UM 3a/1a4u U
npeIaraTh 1eiCTBUS, YKa3bIBast 1 000CHOBBIBAS JIOTHYECKYIO TIOCIIE0BATEILHOCTD IIIAaTroB);

e  BHIOMpATH U3 NPEUIOKEHHBIX BAPUAHTOB U CAMOCTOSITEIbHO UCKATh CPEJICTBA/PECYPCHI ISl PELICHUS 3aJa4k/ I0CTHKEHUS LeIIH;
COCTABJIATH TUIaH PEIICHUS MPOOIEMBbI (OTICHIBATE )KU3HEHHBIN IIMKJI BBITOJHEHHS IPOEKTA, AJITOPUTM IPOBECHHS UCCIIETIOBAHNA);
OIIpeNeIIATh MOTEHLUANbHBIE 3aTPYIHEHUS NP pelIeHUH y4eOHOM 1 O3HaBaTeNbHON 3aa4l U HAXOIUTh CPEJCTBA AJIS UX YCTPaHEHMUS,
OIMCHIBATh CBOM OTIBIT, OPOPMIISIS €T0 ISl Tepejadrl JPYTHM JIFOSM B BHJIE aJITOPUTMA PEIICHHUS TPAKTUIECKHX 3a/1a4;
IUTAHUPOBATh U KOPPEKTUPOBATh CBOIO MHAMBHIyaIbHYI0 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCHTB CBOU JICUCTBUS C TUIAHUPYEMBIMU PE3yJIbTaTaMU, OCYIIECTBIISTH KOHTPOIb CBOCH NESATEIHLHOCTH B IPOIECCE JOCTHKE-
HUS pe3ynbTara, ONpeAessaTh CIOCOOb! IeHCTBUI B paMKax MPEUIOKEHHbBIX YCIOBUI U TpeOOBaHU, KOPPEKTUPOBATH CBOU JIEHCTBHS B COOTBETCTBUU C
n3MeHsmoIencs cutyanuein. OO0ydaromuics CMOXKET:

®  pa3InyYaTh pe3yNbTaThl U CIOCOOBI AEUCTBUI P JOCTHKEHUU PE3YIIBbTAaTOB;

®  OmpeneNnsiTb COBMECTHO C IEAaroroM KPUTEPHH JOCTIKEHUS IIAHUPYEMBIX PE3YJIbTaTOB M KPUTEPUH OIICHKH CBOEH yueOHOU JesITeTbHOCTH,

®  CHCTEMaTHU3HpOBATH (B TOM YHCIIE BHIOUPATh MPUOPUTETHBIE) KPUTEPUH JTOCTHKEHUS TUIAHUPYEMBIX PE3yIbTaTOB U OLIEHKU CBOEH JIesTeNbHO-
CTH;

e  oTOMpaTh MHCTPYMEHTHI JUISI OLICHUBAHUS CBOCH J€SITEIbHOCTH, OCYILIECTBIATH CAMOKOHTPOJIb CBOEH JEATENILHOCTH B paMKaX MPEAIOKEHHBIX
yCIIOBUH U TPeOOBAHUIA;

®  OIICHUBATbH CBOIO JCATEIBHOCTD, AHAIU3UPYS U APTYMEHTUPYSI IPUUUHBI TOCTHXKEHHSI WIIM OTCYTCTBUS IJIAHUPYEMOT'O pE3yIbTara;

®  HaXOJWTh HEOOXOIUMBIE H JJOCTATOUHBIE CPEJICTBA JUISI BBITIOIHEHHS YI€OHBIX JCHCTBUI B M3MEHSIOMICHCS CUTYaIIH;



e  paloras o0 CBOEMY IJIaHy, BHOCHTh KOPPEKTUBBI B TEKYIIYIO ACITEILHOCTh HA OCHOBE aHATN3a U3MEHEHUI CUTYyalluy AJIs TOTyYeHUs 3aruia-
HUPOBAHHBIX XapaKTEPUCTHK/TIOKa3aTelei pe3ybTara;

° YCTaHABIUBATh CBS3b MEXKTy MOJIYYCHHBIMH XapaKTEPUCTHKAMH PE3YJIbTaTa M XapaKTePUCTHKAMH MPoIiecca JeTSIILHOCTH | 110 3aBEPIICHUN
JeSTeTbHOCTH IMpeJyIaraTh H3MEHEHUE XapaKTEPUCTHK MPOIecca IS OJTYYCHHUS YITYUIICHHBIX XapaKTEPUCTHK PE3yIbTara;

° COOTHOCHUTH CBOHM JICHCTBUS C IIETBI0 00yUCHHUSI.

4 YMeHHe OlleHUBATh PABUIIBHOCTD BBIOJIHEHHSI YUeOHO# 3a/1au, COOCTBEHHBIC BO3MOXKHOCTH e¢ perieHus. OOydaronuiics CMOXET:

° OTIPEIETISATh KPUTEPUH MPABUIBLHOCTH (KOPPEKTHOCTH) BBITIOTHEHUS Y4eOHOH 3a1a4H;

° aHAJIM3UPOBATh U 0OOCHOBHIBATH IIPUMEHEHUE COOTBETCTBYIOIIETO MHCTPYMEHTAPHS JIJIsl BHITIOJTHEHUS] YYeOHOH 3a/1a4u;

° CBOOOJTHO IOJIB30BAThLCS BBIPAOOTAaHHBIMU KPUTEPUSMHU OIICHKH U CAMOOIIEHKH, UCXOS U3 IeJIM M HMEIOIIUXCS CPEJICTB;

° OLICHUBATH MPOJYKT CBOECH JIEATEILHOCTH 110 33JaHHBIM U/HIIM CAMOCTOSITEIILHO ONPEICIICHHBIM KPUTEPHUSM B COOTBETCTBUU C LIENBIO JE5I-
TEIBHOCTH;

° 00OCHOBBIBATh JJOCTHKUMOCTD I1€JIM BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOMX BHYTPEHHUX PECYPCOB M JOCTYITHBIX BHEITHUX PECyp-
COB;

° (UKCHPOBATh M AHAIM3UPOBATH JMHAMUKY COOCTBEHHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

5. Brnagenne ocHOBaMH CaMOKOHTPOJIS,, CAMOOIICHKH, IPHHSITHS PEIICHUN U OCYIIECTBICHHSI 0CO3HAHHOTO BEIOOPA B YU€OHOM U TTO3HABATEI b-
HOM nesiTenbHOCTH. OOyJaromuiicss CMOXKeET:

° aHAIM3UPOBATh COOCTBEHHYIO YUEOHYIO U TIO3HABATEIBHYIO JACATCILHOCTD U JISATSIIBHOCTD JAPYTrUX 00yUJaIONIUXCs B TIPOIECCE B3aUMOTIPO-
BEPKH,

° COOTHOCHTH PEaIbHBIC U TUTAHUPYEMBIC PE3YITbTaThl MHANBUIYAILHON 00pa30BaTelIbHOM NEATEIPHOCTH U JIeJIaTh BEIBOJBI O PUYHHAX €€ yC-
NEIHOCTH/APPEKTUBHOCTH WM HEYCIIEITHOCTH/HEA(D(HEKTUBHOCTH, HAXOMUTH CITOCOOBI BHIXO/IA U3 KPUTHUECKON CUTYAITHH,

° MPUHUMATH PEIICHUE B YICOHOW CUTYAITUU U OIECHUBATh BO3MOXKHBIC ITOCIICICTBUS IPUHSATOTO PEIICHUS;

° OTIpe/IeTISATh, KaKue JICUCTBUS MO PEIICHUI0 YUeOHOM 3a/1aur WM MapaMeTphl STUX JEHCTBUM NMPUBENU K MOTYYSHUIO HMEIOIIErocs MPOAYyKTa
y4eOHOU JeATEeTbHOCTH;

° JEMOHCTPHUPOBATh MIPUEMBI PETYISAINHA COOCTBEHHBIX ICUXO(PH3UOTOTHIECKUX/IMOIIMOHATBHBIX COCTOSHUM.

ITo3naBarenbHbie Y Y]]

6. YMeHue onpenensTh MOHATHS, cO37aBaTh 0000IeHNs, YCTaHABINBATH AaHAJIOTUHU, KJIaCCU(PHUIIMPOBATh, CAMOCTOSTEILHO BRIOMPATh OCHOBA-
HUS ¥ KPUTEPHUH IS KTacCU(DUKAIIMH, YCTAaHABIMBATh TPHYNHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE PACCYXICHNE, YMO3aKITIOUeHHE (MHTYK-
THUBHOE, IEAYKTUBHOE, 110 aHAJIOTUU) U JIeJaTh BbIBOABL. OOyUaromuiicss CMOXKET:

° MO0MPATh CIIOBA, COTIOTYNHEHHBIC KITFOUEBOMY CJIOBY, OTPEICIISIONIUE €0 MPU3HAKA U CBOWCTBA;

° BBICTPauBaTh JIOTUYECKYIO IIETIOYKY, COCTOALLYIO U3 KIHUEBOIO CJI0BA U CONOAYUHEHHBIX EMY CIIOB;

° BBIIETISAITH OOIIMM MPU3HAK WM OTIMYHE ABYX UM HECKOJIBKUX MPEIMETOB UJIH SIBICHUN U OOBSCHATH UX CXOJICTBO UJIU OTJIMYUS;

° OO0BEIMHATH MPEAIMETHI U ABJICHUS B TPYIIIBI IO ONpeIeIEHHBIM MPU3HAKaM, CPaBHUBATh, KIaCCU(PUIIMPOBATH U 0000111aTh (PAKTHI U SBICHUS;
° pa3anyaTh/BbIIEIATH SIBIEHUE U3 OOLIETo psaa IpYyTruX sIBICHUM;

° BBIJICJIATh IPUYMHHO-CIIEACTBEHHBIE CBSI3HM HA0MI0aeMbIX SIBJICHUH UM COOBITUH, BBISBIATH MPUYMHBI BO3HUKHOBEHUS HAOIOIAEMbIX SBJIC-

HHM WUTH COOBITHI;



® CTPOUTH PACCYXKJACHUC OT 06H_[I/IX 3aKOHOMepHOCTeI>'I K YaCTHBIM SBJICHUSM M OT YaCTHBIX SIBJICHUHN K 06L[II/IM 3aKOHOMCPHOCTAM;,

®  CTPOUTH PacCyXJCHUE Ha OCHOBE CPABHEHHS IPEMETOB U SIBJICHHM, BBIICIISIS IIPH ATOM UX OOIIUE IPH3HAKU U Pa3IIHUHs]

° M3JIararh NOJY4YEHHYIO0 HH(OPMALINIO, HHTEPIPETUPYS €€ B KOHTEKCTE peIiacMoi 3a/1a4u;

®  CaMOCTOSITEIBHO YKa3bIBaTh HA MH(OPMAIIHIO, HY)KIAIOIIYIOCS B IIPOBEPKE, Pe/JIararh U MPUMEHSTH CII0cO0 MPOBEPKH JOCTOBEPHOCTH HH-
¢bopmanuy;

®  OOBSICHATH SIBJICHMUS, IPOLIECCHI, CBSI3M U OTHOIICHHS, BBISBIISIEMBIC B X0/I€ TI03HABATEIILHOM M UCCIIEI0BATEIILCKON JICSITEIbHOCTH;

L] BBIABJIATH U HA3bIBATh ITPUYKWHDBL CO6BITI/ISI, SABJICHUA, CAMOCTOATCIIBHO OCYIICCTBIIAA HpH‘-IHHHO-CJIeIICTBeHHBIﬁ aHaJInu3,

®  JlenaTh BHIBOJ HA OCHOBE KPUTHYECKOTO aHAIN3a Pa3HbIX TOUCK 3pEHUs, IOATBEPKIaTh BEIBOJI COOCTBEHHOW apryMeHTaluel WM caMOCTOs-
TCJIbHO IMMOJTYYCHHBIMHA JaHHBIMH.

7. YMeHue co3aBaTh, IPUMEHSITH U IPE0OPa30BBIBaTh 3HAKH M CHMBOJIBI, MOJICJIM M CXEMBI JUISl pEIICHNs] Y4eOHBIX M O3HABATEIBHBIX 33/1a4.
OOyJaromuics: CMOXET:
0003HaYaTh CHMBOJIOM M 3HAKOM IIPEMET H/WIIH SIBJICHNUE;
OIpPEACIIATh JIOTHYCCKUC CBA3U MCKAY NPpCAMETaAMU 1500501051 SABJICHUSMU, 0003Ha4YaTh JAaHHBIC JIOTHYCCKHUE CBsA3U C IIOMOIIBIO 3HAKOB B CXEME,
co3aaBarh aOCTPAKTHBIN WM peaibHbII 00pa3 MpenIMeTa 1/UiH SBICHHS;
CTPOUTH MOZIEJB/CXEMY Ha OCHOBE YCIIOBHI 3a/1auyl U/WIIN CIIOCO0a €€ peIeHH s,

e  co3zmaBarh BepOaibHbIC, BEIIECTBEHHBIE H HHPOPMALIMOHHBIE MOJIEIIH C BBIICTICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTA /IS OIpe/iere-
HUS c1I0co0a pemieH s 3a/1a4l B COOTBETCTBUU C CUTYallUEH;

®  [IEPEBOJMTH CIOXKHYIO IO COCTaBY (MHOTOACIIEKTHYIO) HHPOPMAIHIO U3 IpauuecKoro Win GopMaTn30BaHHOTO (CHMBOJIEHOTO) TIPENICTABIIE-
HUS B TEKCTOBOE U HA00OPOT;

®  CTPOUTH CXEMY, AJITOPUTM JICHCTBUS, UCTIPABIIATH MJIM BOCCTAHABIMBATh HEM3BECTHBII paHee alrOpUTM Ha OCHOBE MMEIOLIETOCs 3HaHUS 00
00BEKTE, K KOTOPOMY IPUMEHSIETCS aJITOPUTM;

®  CTPOMTH JJOKA3aTEeNIbCTBO: NPAMOE, KOCBEHHOE, OT POTUBHOTO;

° aHaJIM3UPOBaTh/pedIeKCUpPOBAaTh OMBIT pa3padOTKU U peaanu3aluu y4eOHOTO MPOeKTa, UCCIeI0BaHMs (TEOPETHUECKOT0, SMIUPUUYECKOTO) C
TOYKH 3PEHUS pelIeHUs TPOOIEMHON CUTYaIMH, JOCTHKEHHSI TOCTABJICHHOM LIeIM W/WJIM Ha OCHOBE 33/1aHHBIX KPUTEPUEB OLEHKHU MPOAYK-
Ta/pesynbrara.

8. DopMHpPOBaHKE U PA3BUTUE IKOJIOTHYECKOTO MBIIUICHHS], YMEHUE IPUMEHATD €r0 B [I03HABATEIBHON, KOMMYHUKAaTUBHOM, COLIMANIEHOM
MIpaKTHKE U MpodeccHoHaIbHON OPUEHTALINH.
9. Pa3zBuTue MOTHBAIIUH K OBJIAJICHUIO KYIbTYpOi aKTUBHOT'O HCIOJIb30BAaHUS CIOBApei, CIPaBOYHUKOB, OTKPBITHIX HCTOUHUKOB MH(POPMAIIUH U

AIIEKTPOHHBIX MOMCKOBBIX cUCTEM. OOy4datomuicss CMOXKET:
° OIpeeIIATh HEOOXOMMBbIE KITIOUEBbIe IOUCKOBBIE CII0BAa U ()OPMHUPOBATH KOPPEKTHBIE MOMCKOBBIE 3aMIPOCHI;
° OCYIIECTBIIATH B3aUMOJICUCTBUE C 3JIEKTPOHHBIMH ITOMCKOBBIMHU CHCTEMaMu, 0a3aMy 3HAaHUH, CIPAaBOYHUKAMU;
° (opMHPOBaTh MHOXKECTBEHHYIO BEIOOPKY M3 pa3IMYHBIX HCTOUHUKOB HH(POPMAIMH I 00bEKTUBU3AILIUH PE3YIIbTaTOB MMOUCKA;
° COOTHOCHUTD MOJTyYEHHbBIE PE3YJIbTAThI TOMCKA C 33Ja4aMU U LEJISIMH CBOEH 1eATeIbHOCTH.
KommyHnukarusubie YY]]
10.  YmMeHue opraHM30BBIBaTh YI€OHOE COTPYIHUYIECTBO C MEIarOoroM U COBMECTHYIO JIESITEITHHOCTh C MIEIaroroM M CBepCTHUKAMHU;, paboTaTh WH-
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IUBHIyalIbHO M B TPYIIE: HAXOIUTH 00IIee pelieHne U pa3peniars KOHPIUKTH Ha OCHOBE COTNIACOBAHUS MO3UIUI U ydeTa HHTEPECOB; (POPMYIHPOBATH,
apryMEeHTHPOBaTh U OTCTanBaTh cBOe MHeHHE. OOydarouuiics CMOXKET:

o ONPENENATh BO3MOXKHBIE POJIM B COBMECTHOM NEATEIBHOCTH;

° UTPaTh OIPEIEICHHYIO POJIb B COBMECTHOMN ACSTEIBHOCTH;

° IIPUHUMATh TO3ULIMIO COOECETHUKA, TOHUMAs TIO3ULIMIO IPYrOro, pa3anyaTh B €r0 peud MHEHUE (TOUYKY 3peHus), 10Ka3aTeIbCTBa (apryMeH-

o OTIPEIEIIATh CBOU JICHCTBHS U ACHCTBHS TApTHEPA, KOTOPBIE CIIOCOOCTBOBAIM WIIM MIPEIISATCTBOBAIN MPOIYKTUBHOM KOMMYHUKAIIIH;

° CTPOUTH MO3UTHUBHBIC OTHOILIEHUS B Mpoliecce yueOHOM U M03HABATEIbHOM NESTEIIbHOCTH;

° KOPPEKTHO U apryMEHTHUPOBAHHO OTCTaWBaTh CBOIO TOUKY 3PEHUS, B TUCKYCCHH YMETh BBIJIBUTAaTh KOHTPAPT'YMEHTHI, Tiepepa3upoBaTh CBOIO
MBICJIb;

° KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHUIO, YMETh IPU3HABATh OIIMO0YHOCTH CBOETO MHEHUS (€CIIM OHO OMIMOOYHO) U KOPPEKTHP O-
BaTh €ro;

° IpeyiaraTh aJbTepPHATHBHOE pEIIeHNe B KOH(MIMKTHOW CUTYallNH;

° BBIIETISITH OOIIYIO TOUKY 3pEHUS B AUCKYCCUU;

° JIOTOBApUBATHCS O IPABUIIAX M BOTIPOCAX JIUIsl 00CYK/IEHUS B COOTBETCTBUU C ITOCTABIICHHOM Mepe]] TPYIIIOi 3a1a4ueii;

° OpraHu3o0BbIBaTh 3(h(HEKTUBHOE B3aMMOICHCTBHE B TpyIIe (OMpeAeNsTh OOIINE LEIH, paclpeAesTh POJid, JOrOBAPUBATHCS APYT C IPYTOM U
T. 1.);

° yCTpaHATh B paMKax JMAaiora pa3pbiBbl B KOMMYHUKAIIMU, OOYCIIOBICHHbIE HETIOHUMAHUEM/HETIPUSATHEM CO CTOPOHBI coOeceTHIKa 3a1a4H,
(hOpMBI HITH COZIEpKAHUS AUATIOTA.

11. YMeHHe 0CO3HAHHO UCI0JIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUU C 33Jaueii KOMMYHUKAIMU JJIs BBIPAXKEHUSI CBOMX YYBCTB, MBICIIEH U
noTpeOHOCTEN JUTsl TUTAHUPOBAHUS U PETYISIIUUA CBOCH JEATEILHOCTH; BIaJCHUE YCTHON M MUChbMEHHON PEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEUbIO.
OOyuaroIuics: CMOXeT:

OTIpe/IENATh 3a7ja4y KOMMYHHUKAIMU U B COOTBETCTBUU C HEW OTOMPATh U HCII0JIb30BATh PEUYEBbIE CPECTBA;

MIPEJICTABIISITh B YCTHON WJIM MMUCbMEHHOU (hopMe pa3BEepHYTHIN ITJIaH COOCTBEHHOM e TEIbHOCTH;

coOuroaTh HOPMBI MTyOIMYHOM peun, peraMeHT B MOHOJIOTE U AUCKYCCUU B COOTBETCTBUU ¢ KOMMYHUKAaTUBHOM 3aauei;
BBICKa3bIBaTh 1 000CHOBBIBATh MHEHHUE (CY)KJIEHUE) U 3allpallliBaTh MHEHHE MTapTHEPA B paMKaX IUaiora;

MIPUHUMATh PELICHHE B XOJI€ AUAJIOTa U COITIACOBBIBATh €r0 C COOECETHUKOM;

CO3/1aBaTh MHUCbMEHHBIE TEKCThI PA3JUYHBIX TUIIOB C UCTIOIH30BaHHMEM HEOOXOAUMBIX PEUEBBIX CPEICTB;

HCIOJIb30BaTh CPEJICTBA JIOTUUECKOW CBSA3H IS BBIJEJIEHUSI CMBICTIOBBIX OJIOKOB CBOETO BBICTYIIJICHUS;

HCIONIb30BaTh BepOalbHbIe U HEBEpOAThbHBIEC CPEJICTBA B COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1a4ei;

OLIEHUBATh 2(PPEKTUBHOCTh KOMMYHUKAIIUU TOCTIE €€ 3aBepLICHUSI.

12. dopMHpOBaHKE U PA3BUTUE KOMIETEHTHOCTH B OOJIACTH UCIIOJIb30BaHUSI MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH (1aiee —
HKT). O0yuaromuiicst cMOXeT:

° I[eJICHAIIPaBIEHHO UCKATh U MCIIOJIb30BaTh HHPOPMALIMOHHBIE PECYPCHI, HEOOXOIUMBIE JIsl pEIICHUs YUeOHBIX M MPAKTUYECKUX 33134 C T0-
mouipeto cpenctB UKT;



[ ] HCIIOJIB30BAaTh IJIA Hepe,uafm CBOUX MBICHCﬁ CCTCCTBCHHEIC U (bOpMaHBHBIe SI3bIKHK B COOTBCTCTBHHU C YCJ'IOBI/ISIMI/I KOMMyHI/IKaI_[I/II/I;

° OIEPHPOBATh JAHHBIMHM [IPH PELICHUHN 3a/1a4H;

[ BBIGI/IpaTB AJICKBATHBIC 3a/1a4€ I/IHCTPYMGHTBI 1 UCIIOJIL30BAThH KOMHBIOTepHBIe TCXHOJIOTUU IJIA peI_HCHI/ISI yqe6HHx 3aJa4, B TOM 4YHUCJIC OJIA:
BBIUUCIICHHS, HAIIMCAHUS ITHCEM, COUMHEHUH, TOKIIaZ0B, peepaToB, CO3AaHMs IPE3EHTAIMIA 1 Jp.;

° MCIIO0JIb30BaTh HH(POPMAITUIO C YUETOM STHUCCKHUX U ITPABOBBIX HOPM;

° co3aaBarh MU(PPOBBIC PECYPCHI PA3HOTO THIIA M IS Pa3HBIX ayAMTOPHU, cOOMI0AaTh HH(MOPMAIIMOHHYIO TUTHEHY U TpaBUiIa HHGOPMAIHOHHOM
0€30I1aCHOCTH.

NPEIMETHBIE:

1. ®opMupoBaHUE IPEACTABICHUA O MaTEMAaTHKE KaK O METOZE MO3HAHUS ACHCTBUTEILHOCTH, TIO3BOJISIONIEM OIMCHIBATh M H3y4aTh PEeaIbHBIC
MIPOIIECCHI U SABJICHUS:

OCO3HAHHWE POJIM MaTeMaTHKH B pa3BuTHH Poccun u Mupa;

BO3MOKHOCTH IIPUBECTH IPUMEPHI U3 OTEUECTBEHHOM U BCEMUPHOW MCTOPUU MATEMATHUYECKUX OTKPBITUN U UX aBTOPOB;

2. Pa3Butne ymenuii pabotars ¢ y4eOHBIM MaTeMaTHYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKaTh HEOOXOAUMYIO HHGOPMAIIHIO), TOYHO U
IPaMOTHO BBIPAKAaTh CBOM MBICIIY C TIPUMEHEHUEM MAaTEMaTHYeCKOW TEPMHUHOJIOTHH U CUMBOJIMKH, IIPOBOANTH KJIACCU(DUKALINH, JIOTUICCKUE
000CHOBaHUS, JOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHI:

OTIEpUPOBAHUE TTOHATUSIMU: MHOKECTBO, JIEMEHT MHOKECTBA, TTOJIMHOXKECTBO, IPUHAITICKHOCTH, HAXOXKJIEHUE TIEPECEUCHUsI, 00bETUHEHUS
MTOJMHOKECTBA B MPOCTEHUIIINX CUTYAUsX; PELICHHE CIOKETHBIX 3a/1a4 Pa3HbIX THIIOB Ha Bce apu(METHUECKUE IEHCTBUS; TPUMEHEHHE CIIoco0a MmoucKa
pelieHus 3a/1auu, B KOTOPOM PACCY>KJIEHUE CTPOUTCS OT YCIOBUA K TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBHIO;

COCTAaBIICHUE TJIaHA PEUICHHUS 3a/1a41, BbIIEJICHUE STANlOB €€ PeIleHUs, HHTePIPEeTalis BEIUMCIUTEIbHBIX PE3YJIbTaTOB B 33/1a4€, UCCIEOBAHUE
MOJIYY€HHOTO PEIICHUS 3a]1a4H;

HaxO0XIEHHE MPOIEHTA OT YMCIIA, YUCIIA [10 IPOLIEHTY OT HEro, HaXOXKACHHS MPOLEHTHOTO OTHOILIECHHUS IBYX YHCEN, HAXOKIEHUS MTPOLIEHTHOTO
CHUKEHUS WM MPOIEHTHOTO MOBBIIICHUS BETUYHHBI;, PEIICHUE JIOTHYECKUX 3a]1a4;

3. Pa3BuTuHe npeacTaBIeHH O YHCIIE U YUCIOBBIX CUCTEMAX OT HATYypPaJIbHBIX /10 IEMCTBUTEIbHBIX YUCEIT; OBJIa/ICHHE HABBIKAMU YCTHBIX,
MUCbMEHHBIX, HHCTPYMEHTAJIBHBIX BHIYUCIICHUI:

OTIEpUPOBAHUE MOHATUSMU: HATypaIbHOE YHCIIO, 11€J10€ YHCII0, OOBIKHOBEHHAS IPOOk, AecATUYHAs IpO0k, CMEIIaHHOE YHCII0, PAI[HOHATIEHOE
YHUCJIO, UPPALMOHATILHOE YHUCIIO;

HCIONIb30BaHUE CBOMCTBA YMCEN U 3aKOHOB apu(METHUECKUX OTepaluii C YUCIaMH MPHU BHIMOJIHEHUU BBIYUCICHUN;

WCIIOJIb30BaHUE TTPU3HAKOB JCIUMOCTU Ha 2, 5, 3, 9, 10 npu BBITOJHEHUH BBIYUCICHUHN U PEIICHUH 3a]1a4;

BBIIIOJIHEHUE OKPYTIIEHUSI YUCEN B COOTBETCTBUU C MIPABUIIAMH;

CpaBHEHUE YHCEIT,

OLICHUBAHUE 3HAYEHUS KBAIPATHOTO KOPHS U3 MOJIOKUTEIBLHOTO IEJI0r0 YUCIA;

4. OBnageHre CHUMBOJIBHBIM SI36IKOM alTeOphl, MPUEMaMH BBITIOJIHEHHSI TOXK/IECTBEHHBIX MTPeo0pa30BaHU BRIPAXKCHHM, PEIIICHHUST YPAaBHEHH,
CUCTEM YpaBHEHUM, HEPABEHCTB U CHCTEM HEPABEHCTB; YMEHHsI MOICTTUPOBATh PEabHBIE CUTYAIlMH Ha SI3bIKE alreOphl, UCCIIEA0BaTh MOCTPOCHHBIC
MOJIETIH C UCIIOJIb30BAHUEM armapara ajareopsl,



MHTEPIPETUPOBATH IIOJIyUYEHHBIN PE3yJIbTaT:

BBINOJIHEHHE HECJIOKHBIX IPE0OPa30BAHUI J1JIs1 BBIYMCIICHUS 3HAYEHUH YHCIIOBBIX BBIPAXKEHUH, CONIEpKAILUX CTEIEHU C HAaTypalbHbIM
IIOKA3aTeJIeM, CTEIIEHU C LIEJIbIM OTPULIATEIbLHBIM ITI0OKA3aTEIIEM;

BBINOJIHEHHE HECIIOKHBIX TPE0Opa30BaHuil LIEIbIX, APOOHO PALMOHATIBHBIX BBIPAKEHUN U BBIPAXKEHUHN C KBAJIPATHBIMH KOPHSAMH; PaCKpPbIBATh
CKOOKH, TPUBOJUTH MOJOOHBIE CIIaraeMble, UCIOIb30BaTh (POPMYIIBI COKPALIEHHOTO YMHOXCHHUS;

pEIlIeHNE JIMHEWHBIX U KBAaJPaTHBIX YPABHEHUH U HEPABEHCTB, YPABHEHUN U HEPABEHCTB, CBOAAILMXCS K JMHEHHBIM WIIA KBAaIPATHBIM, CUCTEM
YpaBHEHHI U HEPABEHCTB, H300paKeHNE PEIICHUI HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSIMON;

5. OsnazneHue cucteMoil pyHKIIMOHAIBHBIX TOHATUMN, pa3BUTHE YMEHUS UCIIOIb30BaATh (PYHKIIMOHAIBHO-TpaduyecKue NpeacTaBIeHUs i
peLIeHus pa3In4HbIX

MaTeMaTUYECKUX 3a/1a4, JJIs ONIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH:

OINPEIEIICHUE TOJI0KEHUS TOYKH I10 €€ KOOPANHATAaM, KOOPJAMHATHI TOUKH I10 €€ ITOJIOKEHHUIO Ha IJIOCKOCTH;

HaxoxJieHue 1o rpaduky 3HaueHui QyHKIMH, 00JacTH ONpeIesIeHUs, MHOXKECTBA 3HAYCHUH, HyJel (pyHKIMH, TPOMEXKYTKOB 3HAKOIIOCTOSHCTBA,
MIPOMEKYTKOB BO3PACTaHUI U yOBIBAHHSI, HAHOOJBIIIEr0 U HAMMEHBIIETO 3HAaYeHUS (PYHKIINH;

NOoCTpOeHue rpaduka JIMHEHHON U KBaJpaTUYHON (QyHKIIHIA;

OIlepUpOBaHUE HA 0A30BOM YPOBHE MOHATUSAMU: MIOCIEA0BATEIILHOCTD, apu(MeTHUECKas IPOTrPECCHs], FEOMETpUUECKas IPOrpPeCCHUsl;

HCIOJIb30BaHNE CBOWCTB JIMHEHHOM U KBaJJpaTUYHON (PYHKIHMHI U MX Tpa@UKOB NP PEILIEHUH 3a]a4 U3 IPYTUX y4eOHBIX MPEIMETOB;

6. OBnageHue NpocTeNIIMMU CIOCOOAMHU MPEICTABICHHS U aHAIN3a CTATUCTUYECKUX JTAaHHBIX; (POPMUPOBAHUE MPEACTABICHUI O CTATUCTUYECKUX
3aKOHOMEPHOCTSX B pEaIbHOM

MHPE ¥ 0 Pa3IHMYHBIX CIIOCO0aX MX M3YYEHUS, O MPOCTEHIINX BEPOSTHOCTHBIX MOAETISAX; Pa3BUTHE YMEHHH W3BJIeKaTh HH(PpOpMAIHIO,
IPEICTaBICHHYIO B TAOJIMIIAX, HA IMarpaMMax, rpagukax, OMChIBaTh U aHAJIU3UPOBATH MACCUBBI YUCIIOBBIX IaHHBIX C IOMOLIBIO MOIXOSAIINX
CTaTUCTUYECKUX XAPAKTEPUCTHUK, UCIIOIb30BaTh IOHUMAHNE BEPOSTHOCTHBIX CBOMCTB OKPYKAIOIINX SBJICHUN ITPU NPUHATUHN PEILICHUN:

(bopMHpOBaHUE MPECTABICHHS O CTATUCTUYECKUX XapaKTEePUCTUKAX, BEPOSITHOCTH CIYy4aiHOTO COOBITHS;

pelIeHre IpoCcTeHINX KOMOMHATOPHBIX 337134,

OIpe/ieNIeHNe OCHOBHBIX CTaTUCTUYECKHUX XapaKTEPUCTHK YUCIOBBIX HAOOPOB;

OLICHUBAHUE U BBIYUCIIEHUE BEPOSITHOCTU COOBITHS B MPOCTEUIINX CIydasiX;

HaJIM4YMe MPEICTaBICHUS O POJIM PAKTUUYECKU JOCTOBEPHBIX U MAJOBEPOSTHBIX COOBITUH, O POJIM 3aKOHA OOJIBIIMX YUCENl B MACCOBBIX SIBJICHUSX;

YMEHUE CPaBHUBATH OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKH, ITOJYYEHHBIE B IPOLECCE PELICHUS TPUKIAAHON 3a/1a491, H3YYEHUS PEabHOTO
SIBJICHHUS,

7. Pa3BuTHE yMEHUI IPUMEHATh U3YYCHHBIC TOHATHUS, PE3YIbTAThl, METOABI JUIsl PEIIEHUS 3a/1a4 PAKTUYECKOIO XapaKTepa U 3a/1a4 U3 CMEXKHBIX
JUCLUIUIMH C UCIOJIb30BAaHUEM ITPU HEOOXOIMMOCTH CIIPABOYHBIX MaTepHAJIOB, KOMITBIOTEPA, MOJIb30BATHCS OLEHKON U MPUKUIKOM MPH MPaKTUYe CKUX
pacuerax:

pPacIO3HaBAHKUE BEPHBIX U HEBEPHBIX BBICKa3bIBAHU;

OLICHUBAHUE PE3YIbTATOB BEIYMCICHUN NTPU PEIICHUH MPAKTUYECKUX 3a7ad;

BBIIIOJIHEHUE CPABHEHMSI YHUCEII B PEAIbHBIX CUTYaLMX;

MCIIOJIb30BaHUE YMCIIOBBIX BBIPAKEHUH MPU PELIEHUH MPAKTHUECKUX 3a]a4 U 33/1a4 U3 JIPYTUX y4eOHbIX IPEIMETOB;



pelIeHre MPaKTHYECKHX 3aa4 ¢ MPUMEHEHHEM MIPOCTEUIITNX CBOMCTB (PUTYP;
BBITNIOJTHEHHUE MTPOCTENIITNX MOCTPOSHUI U N3MEPEHHI Ha MECTHOCTU, HEOOXOAMMBIX B pealbHON KU3HHU.

VYyenuk Hayuutcs B 7-9 knaccax (IUisi KICIOJIB30BaHUSI B TTOBCEIHEBHOM JKU3HU M 00ECIIEUEHHSI BOBMOXKHOCTH YCIIEIIHOTO MPOJOJIKEHUsI 00pa30BaHUsI HA
0a30BOM YPOBHE)
DJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKOH JIOTUKH

e  OmnepupoBarb Ha 6a30BOM ypOBHe1 MOHATUSAMM: MHOXECTBO, 3JIEMEHT MHOKECTBA, MOJIMHOXKECTBO, IPUHAITIEKHOCTD;

®  33]1aBaTh MHOXKECTBA IEPEYNCIICHUEM HX JIEMEHTOB;

® HAXOIUTh MepecevyeHrne, 00beTUHEHHE, TOJIMHOKECTBO B MPOCTEUIITNX CUTYAIUSX;

e omepupoBaTh Ha 0A30BOM YPOBHE MOHSATUSMU: ONPEICICHIE, aKCHOMA, TEOPEeMa, J0Ka3aTeIbCTBO;

® [IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEPKACHUS CBOMX BHICKa3bIBAHUMH.
B noBcenHeBHOM KU3HM ¥ IPU U3YYE€HHH APYTUX NMPeIMETOB:

®  CIOJIb30BaTh TpaduvecKoe MpeACTaBICHUE MHOKECTB JIsl OMMCAHUS PealbHBIX MPOIECCOB U SBJICHUI, MPU PEIICHUH 3a/1a4 APYTUX yueo-
HBIX NIPEIMETOB.
Yucaa

e OmnepupoBarh Ha 0a30BOM ypOBHE MOHATHUSMHU: HATYpalbHOE YUCIIO, IEN0e YHCI0, OOBIKHOBEHHAs ApPOOb, AeciITHYHAs APOOb, CMEIIaHHAS
Ipo0b, paloHAIbHOE YHCIIO, apU(PMETUUECKUN KBAIPATHBII KOPEHb;

®  JCIOJIB30BATh CBOMCTBA YMCEN U IPABUJIA JECHCTBUN ITPU BBIIIOJHEHUN BBIYUCIICHUN;
WCIIOJIH30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BRIMOIHEHUN BHIYUCICHUN U PEIICHUH HECIIOKHBIX 3a]1a4;
BBIIIOJIHATh OKPYIVIEHUE PAallMOHAJIBbHBIX YUCEN B COOTBETCTBUHU C MTPABUJIAMU;
OLICHMBATh 3HAYEHHE KBAJPATHOTO KOPHS U3 MOJOKHUTEIBHOIO LEJIOr0 YnCa;
pacno3HaBarh palMOHAIbHBIE U UPPALMOHAIILHBIE YNCTIA;

®  CpaBHUBATh YHCIIA.
B noBceqHeBHOM KNU3HM M NIPU U3YYEHHH APYTHUX NPeIMETOB:

®  OIICHUBATH PE3yJIbTAThl BEIYUCICHUHN TIPH PEIICHUU TPAKTUISCKUX 3a]1a4;

®  BBHINOJHATH CPABHEHHE YMCETT B PEATHHBIX CUTYaAIIHSIX;

®  COCTaBJIATH YMCIIOBBIE BBIPAKEHUS IIPU PEIICHUH MPAKTUYECKUX 3a7a4 U 33]a4 U3 APYTUX YIeOHBIX IPEIMETOB.
ToxnecTBeHHbIC IPe00pa3oBaHUsA

e  BEINOMHATH HECTOXKHBIE MPE0OPa30BAHUS JIJIS1 BBIYUCIICHUS 3HAUEHUN YMCIIOBBIX BBIPAKEHUM, COACPIKAIUX CTEMEHU C HAaTypalbHBIM MOKa-
3aresieM, CTETICHH C IIeJIBIM OTPUIIATEIHLHBIM MOKa3aTelIeM;

®  BBINOJHATH HECIOXKHBIE MPe0oOpPa30BaHMSI LIETBIX BBIPAKEHUHN: PACKPHIBATh CKOOKH, TPUBOAUTD MOOOHBIE CIIaraeMsbie;

'31ech 1 nanee — pacro3HaBaTh KOHKPETHBIE IPUMEPH! OOIIHX TOHSTHIT [0 XapaKTePHBIM IPH3HAKAM, BBITOJTHSTH ASHCTBIS B COOTBETCTBHHM C ONPEIEICHHEM H MPOCTEHIIIMME CBO-
CTBaMH MOHATHH, KOHKPETH3UPOBATh IPpUMEpPaMH OOIIHe TOHATHS.
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®  UCHOJIB30BaTh (POPMYJIbI COKPAILICHHOTO YMHOXEHHUs (KBaJIpaT CyMMBI, KBaJIpaT pa3HOCTH, Pa3HOCTh KBAJIPATOB) IS YIPOIICHUS BHIYMCIIE-
HUW 3HAYEHUHN BBIPAKCHUN;
®  BBINOJIHATH HECIOXKHBIE TPe0Opa30BaHus IPOOHO-TMHEHHBIX BBIPAKCHUN U BBIPAXKEHUHN C KBAPATHBIMH KOPHSIMH.
B noBcenHeBHOM KU3HH M IIPH U3YYEHHUH APYTHX NIPeIMeETOB:
®  [IOHMMAaTbh CMBICI 3aIIUCH YUCIIA B CTAHAAPTHOM BUJIE;
e  0OIEepHpOBaTH Ha OA30BOM YPOBHE IMOHATHEM «CTaHAAPTHAs 3aUCh YHUCIIAN.
YpaBHeHNsI M HEPABEHCTBA
e  OmnepupoBaTh Ha 6a30BOM YpOBHE HMOHSATHUSMH: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO, YPaBHEHHE, KOPEHb YPAaBHEHUS, PELICHUE YPABHEHHUS, YH-
CJIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIIEHNE HEPABEHCTBA;
®  IIPOBEPATH CIPABEIIMBOCTD YMCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JMHEHHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASAILMECS K JIMHEHHBIM;
pelaTh CUCTEMBI HECIIOKHBIX JIMHEMHBIX YPAaBHEHUH, HEPABEHCTB;
IIPOBEPATH, SIBJIACTCS JIM JaHHOE YMCIIO PELICHUEM YPaBHEHUS (HEPABEHCTBA);
pelarh KBaJpaTHble ypaBHEHUS 0 (opMyJie KOpHEN KBaIpaTHOI'O yPaBHEHUS;
e  u300paXkaTh pelIeHHs] HEPABEHCTB U UX CUCTEM Ha YHCIIOBOH MPSIMON.
B noBceHeBHOM KU3HM M IPH M3YYeHHUH APYTHUX NPeIMeTOB:
®  COCTaBJIAThH U PEIIaTh JUHEHHbIE YPaBHEHUS IIPU PEIICHUH 3a/1a4, BOSHUKAIOIIMX B IPYTUX Y4EOHBIX IpeaAMeTax.
DOyHKIUH
e Haxonute 3HaueHue GpyHKLIMU 1O 3aJaHHOMY 3HAYEHHIO apI'yMEHTa;
®  HaxOJUTh 3HAYEHME apryMEHTa 110 3a/IaHHOMY 3HaY€HHUIO (YHKIIMHU B HECTIOKHBIX CUTYalUsX;
®  OmpeleNsTh MOJ0KEHHE TOUKH 110 €€ KOOpAUHATaM, KOOPJANHATHI TOUKH IO €€ MOJI0XKEHUIO Ha KOOPIMHATHON IIIOCKOCTH;
e 10 rpaduKy HaXOAUTh OOJIACTh ONPEIENICHHsI, MHOXECTBO 3HAUCHHUM, HYIH (DYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEXYTKU BO3-
pactaHus U yObIBaHUS, HAUOOJIbIIEe U HAMMEHbIIIee 3HaUeHUs (PYHKIUH;
e  CTpOUTh IpaduK JTUHEHHON QYHKINH;
®  [IPOBEPATH, ABJISAETCS JIU TaHHBIN rpaduk rpadukoM 3a1aHHON QYHKIMK (JIMHEHHOH, KBaApaTUUYHOM, 00paTHON MPONOPLHUOHATIEHOCTH);
®  OmpeneNATh NPUOINKEHHbIE 3HAUEHUSI KOOPIMHAT TOUKH IepeceueHus rpadukoB QyHKIINIA;
e  onepupoBaTh Ha 6A30BOM ypOBHE MOHATUSMU: NIOCIIEI0BATENBHOCTD, apu(MeTHIECKasl IPOrpeccrs, TeOMETPUYECKasi IPOrPecCus;
e  pemiarh 3a7ja4M HA MIPOTPECCUHU, B KOTOPHIX OTBET MOXKET OBITh MOJTYyYEH HETIOCPEICTBEHHBIM MOJICUETOM 0€3 MpUMeHEHUs! GOopMYIL.
B noBceHeBHOM JKU3HHM M IPH M3Y4YEHHUH APYTHX NPeIMeETOB:
®  CIOJIb30BaTh IpaKK peajbHBIX MPOLECCOB U 3aBUCUMOCTEHN JUIsl ONpe/ieIeHHs] UX CBOMCTB (HauOOIbIINe U HAaMMEHBIINE 3HAYeHUs, P o-
MEXYTKH BO3pacTaHus U yObIBaHMSI, 007aCTH MOJIOKUTENBHBIX U OTPHUILIATENbHBIX 3HAYSHUH U T.11.);
®  UCMOJB30BaTh CBOWCTBA JMHEWHON (DYHKLMH U €€ rpaduK MpU PEeLIeHNUH 33/1a4 U3 APYIUX YUeOHBIX TPEIMETOB.
CrarucTuka U TeOpHus BepOATHOCTE
e lIMeTb mpencTaBieHHE O CTATUCTHYECKUX XapaKTEPUCTHUKAX, BEPOSTHOCTHU CIIy4alHOTO COOBITHS, KOMOMHATOPHBIX 3aJa4ax;
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e  pemiath MpOCTeiIIe KOMOMHATOPHBIE 334a4U METOJIOM MIPSIMOTO U OPTaHU30BAHHOTO TIepedopa;
®  MPEACTaBIATH JAHHBIC B BUJIE TAOIUII, IUarpaMM, TpaduKoB;
e  yuTaTh MHGOPMAIIHIO, IPEICTABICHHYIO B BHJIC TaOIHIIbI, TUATPaMMBbI, TpaduKa;
®  OmpenensaTh OCHOBHBIC CTATUCTUYECKUE XapPaKTEPUCTUKN YUCIOBBIX HAOOPOB,;
®  OIICHUBATH BEPOSTHOCTH COOBITHS B IPOCTEUIITUX CITydasix;
®  UMETh IPEACTABJICHUE O POJIU 3aKOHA OOJIBIIIUX YHCEST B MACCOBBIX SIBJICHUSX.
B noBceaHeBHO KM3HM U IPH U3YYEHHUU JAPYTUX MPeIMETOB:
®  OICHUBATH KOJMYESCTBO BO3ZMOXKHBIX BAPHAHTOB METOJIOM Tiepedopa;
®  HMETh MIPEJCTABICHHUE O POJIU MPAKTUYCCKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;
®  CpaBHUBATh OCHOBHbBIC CTATUCTUUYECKUE XAPAKTEPUCTUKH, MMOJYUYCHHBIE B IIPOIECCE PEIICHUS MPUKIIAJIHON 3a/1a4, U3yUYECHHS PEAIbHOTO 5B-
JICHHS,
®  OICHUBATH BEPOSTHOCTh PEATHHBIX COOBITUH U SIBJICHUN B HECIIO)KHBIX CUTYaIIUSX.
TexcToBBIE 3a1a4UH
e Pemarp HECIIO)KHBIC CIOXKETHBIC 3a7a4i Pa3HbIX TUIIOB HA BCE apU(METHUUECKUE JICHCTBUS;
®  CTPOUTH MOJENH YCIOBUS 3a/1auu (B BUE TAOJIUIIbI, CXEMbI, PUCYHKA WJIM YpaBHEHUS), B KOTOPOIl JaHbI 3HAYEHUS JIBYX U3 TPEX B3aHUMOCBSI-
3aHHBIX BEJIMYMH, C IIEJbIO TOMCKA PEUICHUS 3a/1a4u;
®  OCYIIECTBIATH CIIOCOO MOMCKA PEIICHHSI 3a]]a9, B KOTOPOM PACCYXJICHHE CTPOHUTCS OT YCIOBUS K TPEOOBAHUIO WIIM OT TPEOOBAHHS K YCIIO-
BHIO;
COCTABJIATH IIJIaH PEUICHUS 3a]1a4H;
BBIJICIIATH 3TAlbl PELICHUS 3a/1a4U;
WHTEPIPETUPOBATH BEIYUCIUTEIBHBIE PE3YIBTATHI B 3a/1a4€, UCCIEA0BATh MOTYYEHHOE PEIICHUE 3a/1a4U;
3HATh pa3Inyue CKOPOCTEH 00BEKTA B CTOSTUEH BOJIE, MPOTUB TEUCHUSI U 110 TEUCHUIO PEKH;
pelaTh 3aa4M Ha HaX0XKICHUE YacTH YUCila U YUCIla M0 €ro 4acTH;
e  pelaTh 3a/Ja4M Pa3HBIX TUIIOB (Ha paboTy, HA MOKYIKH, HA JBUKEHHUE), CBSI3bIBAIOIINX TPU BEJIMYUHBI, BBIJEISTH 3TH BEIMYMWHBI U OTHOIIIE-
HHUSI MEXy HUMU;
®  HAXOIWTb MPOLIEHT OT YUCJIIA, YUCIIO I10 MPOLEHTY OT HETO, HAXOAUTH ITPOLEHTHOE CHUKEHUE UJIIU ITPOLIEHTHOE MOBBILICHUE BEJIUYUHBIL;
®  pelaTh HECJIOXKHBIE JIOTUYECKUE 3aa4d METOJIOM PACCYKICHHM.
B noBceaqHeBHOM KM3HU U NIPU U3YYEHHUHU APYTUX NPEIMETOB:
®  BBIIBUTATh TUIIOTE3bI O BO3MOXKHBIX MPEIEIbHBIX 3HAYCHHUSIX UCKOMBIX B 33J1a4e BEIMYHMH (JeNIaTh MPUKHUJIKY).
Yuenux nonyuum eozmoscnocms nayuumaoca -
JJIeMeHThI TEOPUU MHOKECTB 1 MATEMATUYECKOM JIOTUKH
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e (CBoOomHO onepﬂpOBaTL2 MOHSITUSIMHA: MHOXKECTBO, XapaKTEPUCTUKH MHOXECTBA, DJIEMEHT MHOXXECTBA, MMYCTOE, KOHEYHOE U OCCKOHEYHOE
MHOKECTBO, TOIMHOKECTBO, TPHHAIJIC)KHOCTD, BKIIFOUSHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 33/IaHHE MHOKECTBA;

®  3aJaBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

®  TIPOBEPATH BBHINOJTHECHHE XaPAKTEPUCTUUCCKOTO CBOMCTBA MHOXKECTBA;

e  CBOOOJHO ONEPUPOBATH MOHSATUSMU: BBICKa3bIBAHWE, ICTHHHOCTh M JIOKHOCTH BBICKA3bIBAHUS, CJIOXKHBIC U MPOCTHIC BHICKA3BIBAHUS, OTPH-
[IaHUE€ BBICKA3BIBAHUI; HICTUHHOCTh U JIOKHOCTh YTBEPXKACHHUS M €r0 OTPULIAHMS, ONIEPAIlMU HAJl BHICKA3bIBAHUSIMU: U, WM, HE; YCIOBHBIC BBICKA3bIBa-
HUS (MMIUTAKAIIHHN ),

®  CTPOWTH BBHICKA3bIBAHUS C UCIOJIB30BAHUEM 3aKOHOB JIreOPBI BEICKA3bIBAHHIA.
B noBceHeBHOM KNU3HM ¥ IPU U3YYE€HHH APYTHUX NMPeIMETOB:

®  CTPOUTH PacCyXKIEHHUS Ha OCHOBE MCIIOJb30BaHUS IIPABUII JIOTHKH;

®  WCIOJIB30BaTh MHOXKECTBA, OINEpAIlMU ¢ MHOXKECTBAMH, MX rpaduyecKoe MPEACTABICHHUE ) ONMKMCAHKUS PEAbHBIX IMPOIIECCOB M SBJICHUM,
IIPU PEIICHUH 33]a4 JPYTUX y4eOHbIX MIPEIMETOB.
Yucaa

e (CB00OOIHO OMEpPUPOBATh MOHATUSMU: HATYpAIbHOE YHCIIO, MHOXKECTBO HATYPaJIbHBIX YHCEN, IeJI0€ YHCI0, MHOXKECTBO IENIBIX YUCEN, OOBIK-
HOBEHHas Jpo0b, AeCATHYHAS IPoOb, CMEIIAHHOE YMCJIO0, PAlMOHAIBLHOE YMCIIO, MHOKECTBO PAIIMOHAIBHBIX YHCEN, UppaAIlMOHAIBHOE YHCIIO, KOPEHb
CTENEHU N, IEUCTBUTEIILHOE YKCII0, MHOKECTBO JCUCTBUTEIBHBIX YHCET, TEOMETPUUYECCKass HHTEPIPETALHS HATypaIbHbIX, IIEJIbIX, PALIMOHATIBHBIX, IEH-
CTBHUTCIIbHBIX YHCEIL,

® TIOHUMAaTh U OOBSCHATH PA3HUILY MEXK]Y MO3UIIMOHHON U HETIO3UIITMOHHON CUCTEMaMU 3aIliCH YHUCEIT;

®  [EPEBOJUTH YMCIIA U3 OHOM CHCTEMBI 3alKUCH (CUCTEMBI CYMCIICHUS) B IPYTYIO;

e  JI0Ka3bIBaTh M MCHOJB30BaTh MPU3HAKU AEIMMOCTU Ha 2, 4, 8, 5, 3, 6,9, 10, 11 cymMbI U IpOM3BEICHUS YUCEN TP BHIIIOJIHEHUH BbIYHCIIE-
HUUW U PEIIeHNH 3a/1aY;

®  BBHINOJHATH OKPYIIICHHUE PAIlMOHAIBHBIX U HPPAIMOHATBHBIX YHCEII C 33JITAaHHOW TOYHOCTBIO;

®  CpaBHUBATH JCHCTBUTEIBHBIC YKCIIA PA3HBIMH CIIOCO0AMU;

e  YNOpPSA0YMBATh YKCIIA, 3aIMCAHHBIC B BU/I€ OOBIKHOBEHHOMW U JACCATUYHOM IpoOH, YKCIIa, 3aMCAHHBIEC C UCTIOIH30BaHUEM apU(METUIECKOTO
KBaIPaTHOTO KOPHS, KOPHEHN CTENEHU OOIbIIe 2;

e naxoautb HOJ] u HOK uuncen pa3HpiMu cioco6aMu U UCTIOTIB30BaTh WX MPH PEIICHUH 3a]1a4;

®  BBHINOJHATH BBIYMCIICHUS U NMPE0OpPa30BaHMS BBIPAKEHUN, COACPIKAIINX EHCTBUTEIIbHBIC YUCIIA, B TOM YMCJIE€ KOPHU HaTypajbHBIX CTETe-
HEl.
B noBcenHeBHOM KNU3HM W NPU U3YYE€HHH APYTHUX NMPeIMETOB:

®  BBHINOJHATH U OOBSCHSATH PE3YNIBTATHl CPABHEHUS PE3yJbTaTOB BBHIYMCICHUN TIPH PEIICHUU MPAKTUYECKUX 3a/1a4, B TOM YHCIIe TPUOIMIKEH-
HBIX BBIUMCJIEHHUN, UCTIOJIb3Ys pa3Hble CIIOCOObI CPaBHEHU;

% 3J1ech 1 Jajiee — 3HATH ONPE/IeNICHNE OHATHS, 3HATh K yMETh J0Ka3bIBATh CBOMCTBA (IPU3HAKH, €CJTH OHH €CTh) TIOHSTHS, XapaKTePH30BaTh CBSI3H C APYTMMH HOHATHIMH, TIPEICTaB-
JIs1s1 OJTHO NOHSTHE KaK 4acTh LEIOCTHOIO KOMIUIEKCA, UCIIOJIb30BATh IIOHITHE U €r0 CBOMCTBA IIPU IIPOBEICHUU PACCYKIEHUM, J0KAa3aTENIbCTB, PELICHUN 3aa4.
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®  3aIKCBIBAaTh, CPABHUBAThH, OKPYTJISATH YACIIOBBIE IaHHBIE PEAJIbHBIX BETUYHH C UCIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

®  COCTaBJIATh M OLIEHUBATh PAa3HBIMH CIOCOOAMH YHCIIOBBIC BBIPAKEHHS NPU PEIICHUH MPAKTUYECKHX 3a/ad M 3a1ad M3 APYruX Y4eOHBIX
IIPEIMETOB.
ToxnecTBeHHbIE TPe0dpa3oBaHus

e  (CB00OAHO ONEPUPOBATH MOHATUSAMH CTEIICHHU C LIETIBIM U JPOOHBIM IIOKA3aTeIeM;

®  BBINOJIHATH JI0Ka3aTEeIbCTBO CBOMCTB CTENEHHU C LIEIBIMU U APOOHBIMU OKA3aTEINISMU;

®  ONEpPHUPOBATh MOHATUAMHU «OZHOWIEH», «MHOIOUYIEH», «MHOTOWIEH C OJHOM NMEPEMEHHONW», «MHOTOUYJICH C HECKOJIBKUMU IIEPEMEHHBIMUY,
KO3 QHUIMEHTH MHOTOYJIEHA, «CTaHJapTHAsl 3allUCh MHOTOYJICHA», CTENIEHb OJJHOWIEHA U MHOTOYJICHA;

e  cBOOOJHO BIaJETh MPHEMaMH MPEOOPA30BAHUS LENBIX M JPOOHO-PAIMOHATILHBIX BBIPAKEHUH;

®  BBINOJHATH PA3JI0KEHUE MHOTOUJICHOB HA MHOKUTEIN Pa3HbIMU CIIOCO0aMH, C UCIIOJIb30BAHUEM KOMOMHALMH pa3IMYHbIX TPUEMOB;

e  ucnosb30BaTh TeopeMy Buera u Teopemy, oOpaTHyto TeopeMe Buera, 11 noucka KOpHe KBaJpaTHOrO TpexuseHa U JUIsl pelIeHus 3ajad, B
TOM 4MCJIE 33/1a4 C IapaMETPAMM Ha OCHOBE KBaJAPATHOI'O TPEXWICHA;

®  BBIIIOJIHATH JEJIEHUE MHOIOWIEHA HA MHOTOWIEH C OCTAaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJAPATHBIX KOPHEN U KOPHEH CTEIIEHH N,

e  BBIOJIHATH IPEOOPA30BaHUs BEIPAXKEHUH, COIEPKALMX KBaApaTHbIE KOPHU, KOPHU CTEEHHU N,

e  CcBOOOJHO ONEPUPOBATH MOHATUIIMH «TOXKAECTBO», «TOKAECTBO HA MHOKECTBEY, «TOKIECTBEHHOE ITPE0OPa30BaHUEY;

y Jik) = x*
e  BBINOJHATH Pa3IMYHbIC TPEOOPA3OBAHMSI BEIPAKCHUH, COIEPKAIINX MOJTYIIH. ( * ) *

B noBcenHeBHOM KU3HHM M IPH M3YYEHHH APYTHX NPEAMETOB:

®  BBINOJIHATH IPEOOPA30BaHUS U IEUCTBUS ¢ OYKBEHHBIMU BBIPAXKEHUSMHU, YUCIOBbIE KO3(PPHUIIMEHTHI KOTOPBIX 3allMCaHbl B CTAHJIAPTHOM BH-
Ac,

®  BBINOJHATH NPEOOPa30BaHMsl PAllMOHAIBHBIX BHIPRKEHUH MPH PEeILICHUH 33]1a4 APYTUX y4eOHBIX NPEIMETOB;

®  BBINOJIHATH IPOBEPKY MPABIONO0A00Us GUZNIECKUX U XUMUYECKUX (POPMYII Ha OCHOBE CPaBHEHHUSI Pa3MEPHOCTEN U BaJICHTHOCTEH.
YpaBHeHHS U HEPABEHCTBA

e (CB00OOIHO ONEpUPOBATH MOHATUSAMU: YpaBHEHHE, HEPABEHCTBO, PAaBHOCUJIbHBIE YPAaBHEHUSI U HEPABEHCTBA, YpPaBHEHUE, SBIISAIOLIEECS Cle]I-
CTBUEM JIPYTOr0 YpaBHEHUSI, ypaBHEHHSI, PABHOCHIIbHBIC HA MHOXKECTBE, PABHOCUJIbHBIE TIPEOOpa30BaHusl YpaBHEHUM;

e  pelaTh pa3HbIC BUJbl YPAaBHEHUI U HEPABEHCTB U UX CUCTEM, B TOM UHCIIE HEKOTOpBIE ypaBHEHUs 3 U 4 cTeneHe, ApoOHO-pallMoHaIbHbIE U
HppalrOHAJIbHBIE,

e 3HATh TeopeMmy Buera s ypaBHEHUH CTEIIEHU BBILLIE BTOPOW;

®  [IOHMMAaTh CMBICJ TEOPEM O PAaBHOCHIIBHBIX  HEPABHOCUIILHBIX IPe0OPa30BaHUAX YPAaBHEHHUI U YMETh UX JIOKa3bIBaTh;

e  BJAJIETh PA3HBIMH METOJAMH PELICHHUs YpaBHEHUH, HEPABEHCTB M UX CUCTEM, YMETh BBIOMPATh METOJ] PELIEHUS 1 00OCHOBBIBATh CBOU BBI-
oop;

o HCIIOJIB30BATh METO MHTCPBAJIOB JJI pCHICHUA HEPABEHCTB, B TOM YHCJIC )1p06H0-pau1/10Hanf,me U BKIIIOYAKOIIUX B ceOst HppaiuOHAIIBHEBIC
BBIPAXCHUSA,
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e pemiarh anredpandecKue ypaBHEHUS U HEPABEHCTBA U UX CHCTEMBI C TapaMeTpaMHu alreOpandeckKuM U rpaduuecKiuM METOIaMu;

®  BJIAJIETh PA3HBIMU METOJAMU JOKA3aTEIbCTBA HEPABEHCTB;

e  pemiaTh YpaBHEHUS B LIEJIBIX YUCIIAX;

e  u300pakaTh MHOYKECTBA Ha IIJIOCKOCTH, 3a/1aBa€MbIC YPaBHCHUSIMH, HEPABCHCTBAMH U UX CHCTEMaMH.
B noBceaHeBHO KM3HM U IPH U3YYEHHUU JAPYTUX MPeIMETOB:

®  COCTaBJIATH U PEIIaTh YPaBHEHUS, HEPABEHCTBA, UX CHCTEMBI IPU PEUICHUH 3a/1a4 IPYTHX YU4eOHBIX MPEAMETOB;

®  BBINOJIHATH OIEHKY MPABIONOA00MS PE3yIbTATOB, TOTYyYaeMbIX TIPH PEHICHUH PA3IUYHBIX YPABHCHHM, HEPABEHCTB U UX CHCTEM IIPHU pellle-
HUH 33/1a4 APYTUX YY€OHBIX MPEIMETOB;

®  COCTaBJIATH M pelIaTh YPaBHCHHS U HEPABEHCTBA C TapaMeTPaMHM MPHU PEIICHUH 3a7a4 IPYTrUX YICOHBIX IPEIMETOB;

®  COCTaBJISITh YPaBHEHHE, HEPABEHCTBO MJIM UX CUCTEMY, ONKCHIBAIOIINE PEAIbHYIO CUTYallMIO WM MPUKIAAHYIO 33/1ady, HHTEPIPETUPOBATH
MOJIyYEHHBIE PE3YIbTaThI.
DYyHKIUH

e (CB00OAHO OmepUpPOBaTH MOHATHUSMU: 3aBHCHUMOCTh, (PYHKIIMOHAIbHAS 3aBHUCHUMOCTh, 3aBUCHUMAas M HE3aBUCHMas MepeMeHHbIC, (YHKIIHS,
criocoObI 3a1anust QYHKIIMK, apryMEHT U 3HaYeHue (DYHKIUHU, 00JIACTh ONPENCICHIS U MHOXKECTBO 3HAUCHUS (YHKIMH, HYTU (YHKIHH, TTPOMEKYTKH
3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, HAaOOJIbIlIee U HAaUMEHbIIIee 3HAYeHHUs, YeTHOCTH/HEYETHOCTh (PYHKIIMH, IEPUOTUIHOCTh (PYHKIIMH, Tpa-
¢buk QyHKIMM, BEpTUKAIbHAS, TOPU30HTAIbHAS, HAKJIOHHAS aCUMIITOTHI; rpaduiKk 3aBUCUMOCTH, HE SIBJISIFOIICHCS (DYHKITHEH,

e  cTpouTh rpaduky QYHKIMHI: TMHEHHOH, KBapaTHYHOM, APOOHO-IMHENHOM, CTEIIEHHOM IIPY Pa3HbIX 3HAUYEHMAX NOKa3aTels CTENEHH, v = x|

®  HCIIOJB30BaTh NPeoOpa3oBaHus rpaduka QYHKIUH y — f (x) [JIsL TOCTPOCHHUSI rpadukoB QYHKIUH y — af (kx+Db)+c;

®  aHANM3WPOBATh CBOMCTBA (YHKIMU U B TpaduKa B 3aBUCUMOCTH OT ITapaMeTPOB;

e  CcBOOOJHO OINEPUPOBATH MOHATUSMU: MOCIIEIOBATEIHHOCTD, OTPaHUYEHHAs TIOCIIEJOBATEIILHOCTh, MOHOTOHHO Bo3pacTtatomiast (yObIBaromias)
MOCJIeIOBATEBHOCTD, TPENEeN TOCIEA0BATEIFHOCTH, apu(METHUECKasi MPOTrpeccusi, T€OMETPUYECKasi MPOTPECCHs, XapaKTePHCTHYECKOE CBOWCTBO
apupmMeTHyecKoi (reoMeTpru4ecKoil) mporpeccuu;

®  HCHOJB30BATh METOJ MATEMaTUIECKOW MHIYKIIMH JUTsl BBIBOAA (OPMYIL, TOKA3aTeIbCTBA PAaBEHCTB M HEPABEHCTB, PEIICHUS 3a7a4d Ha JeNH-
MOCTB;

®  uCcle0BaTh MOCIEe10BaTEIbHOCTH, 33JJaHHbIE PEKYPPEHTHO;

e pemarbh KOMOMHUPOBAHHbIE 33/]a4l Ha apU(PMETHUECKYIO U TEOMETPHUUECKYIO POTPECCHH.

B noBceaHeBHOI :KM3HM M NIPU U3YYeHUH APYTHX MPeIMeTOB:

®  KOHCTPYMPOBATh M UCCIIEJOBATh (YHKIINH, COOTBETCTBYIOIIHNE PEATLHBIM MPOIIECCaM | SBICHHSIM, HHTEPIPETUPOBATH MOTyYSHHBIE PE3YIIb-
TaThl B COOTBETCTBUHU CO CHEUU(UKOI HCCIIeayeMOoro Ipoliecca Uil sSBICHHS;

®  UCNOJB30BaTh TPa(GUKH 3aBUCUMOCTEH IS MCCIIEAOBAHMS PEaTbHBIX MTPOIECCOB M SBJICHUN;

®  KOHCTPYMPOBATh M MCCIIEAOBATh (\YHKIIMU TP PEUICHUH 3a/1a4 JAPYTHX YIeOHBIX MPEJIMETOB, HHTEPIPETUPOBATH MOTYYCHHBIC PE3yIbTaThl
B COOTBETCTBUU CO CHEIU(UKON YIeOHOTO MpeameTa.

CrarucTHKa U TeopHus BepOSITHOCTEI
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e (CBo0OonmHO OmnepupoBaTh MOHATHAMU: CTOJOYATHIE M KPYrOBBIE JHArpaMMBbl, TaOIUIIBI JaHHBIX, CpeAHee apudmMernueckoe, MeanaHa, Hau-
Oosibliee ¥ HAUMEHbIIIEE 3HAYECHUS BBIOOPKH, pa3Max BHIOOPKH, JUCIIEPCUS M CTAaHAAPTHOE OTKJIOHEHUE, CITydaiiHasi U3MEHYHBOCTb;

e  BBIOMpaTh Hanbosee YIOOHbIH CIoco0 MmpeAcTaBIeHUs HH)OPMAIIH, aJICKBaTHBII ee CBOWCTBAM M LIEJISIM aHAIIN3a;

®  BBIYHCIIATH YHCIOBBIC XapaKTEPUCTHKH BHIOOPKH;

e  CBOOOIHO ONEPUPOBATH MOHATUSAMU: (PAKTOPHAII YNCIIA, TIEPECTAHOBKHU, COUCTAHHS U pa3MeIIeHus, TpeyroinbHuk [lackans;

e  CBOOOIHO ONEPUPOBATH MOHATUAMU: CIYYalHBIA OMBIT, CIIy4allHBIA BBIOOD, HCIIBITAHUE, 3JIEMEHTApHOE ClydaiiHoe coObiThe (1cxXon), Kiac-
CHUYECKOE OIpe/eNIeHIE BEPOSTHOCTH CITY4alHOTO COOBITHSI, OTIEpalliy HaJl CTyYalHBIMUA COOBITUSIMH, OCHOBHBIE KOMOWHATOPHBIE (POPMYIIBI;

e  CBOOOJHO ONEPUPOBATH MOHATHAMH: CIIy4alHBIN OTBIT, CIy4aiHbII BBIOOD, HCTIBITAHUE, IEMEHTAPHOE CIIydaifHoe coObITHE (MCXO0M), Kiac-
CHYECKOE OIPEEICHUE BEPOSITHOCTH CITy4aifHOTO COOBITHS, OTIEpALlUK HaJl CIIy4aifHBIMH COOBITHSMH, OCHOBHBIE KOMOMHATOPHBIE (hOPMYIIBI;

®  3HAaTh IPUMEPHI CIYYAHHBIX BEIMYHUH, U BBIYUCIIATH UX CTATUCTUYECKUE XapaKTEePUCTHUKH;

®  UCHOJB30BaTh GOPMYIIBI KOMOMHATOPUKY TP PEIICHINH KOMOWHATOPHBIX 33/1a4;

e  pemarh 33Ja4d HAa BEIYUCICHHE BEPOSTHOCTH B TOM YHCIIE C HCIIOIB30BAaHUEM (hOPMYIL.
B noBceHeBHOI KU3HH U NP U3YYeHUH IPYTUX NMPEAMETOB:

®  TPEICTaBIATh HH(GOPMAIHMIO O PEATBHBIX MPOLECCAX U SBJICHUSAX CIIOCOOOM, aJICKBAaTHBIM €€ CBOMCTBAM U IIE€JIH UCCIICIOBaHUS;

®  AHATM3MPOBATh U CPABHHUBATH CTATHCTUYECKHE XapaKTEPUCTHUKU BBHIOOPOK, IMOIYUYECHHBIX B IPOLIECCE PEIICHHUS MPUKIATHON 3a/1a4H, H3yde-
HUS pealIbHOTO SIBJICHUS, PEIICHUS 3a/1a41 U3 APYrUX y4eOHBIX MPEIMETOB;

®  OIICHMBATH BEPOSITHOCTH PEATBHBIX COOBITHI U SBJICHUI B PA3JIMYHBIX CUTYAIIHSX.
TekcToBBIC 3a724N

e Pemarts mpocThie U CIOXKHBIE 33/1a4H, @ TAKXKE 3a/1a41 MOBBIIIEHHON TPYIHOCTH U BBIJIEIATH MX MAaTEMaTHYECKYI0 OCHOBY;

®  pacro3HaBaTh Pa3HBIC BUIBI U TUIIBI 33]1a4;

®  UCNOJB30BATh PAa3HBIE KPATKUE 3AIMCH KaK MOJICIH TEKCTOB CJIOXHBIX 33/1a4 U 337a4 TOBBIIIEHHON CJIOXKHOCTH JUTSI TOCTPOEHUS TIOUCKOBOM
CXEMBI U pellleHus 3a/1a4, BBIOUpaTh ONTUMAIbHYIO JIs1 pacCMaTpHUBaeMOM B 3a1a4e CUTYallMl MOJIENb TEKCTa 3a/1auH;

®  pa3IMYaTh MOJIENH TEKCTAa U MOJIENb PEIICHUS 3a]aud, KOHCTPYHUPOBATh K OJHOW MOJETH PEUICHHUs CIOKHBIX 3a/1a4 pa3HbIe MOJIEH TEKCTa
3a7a4u;
3HaTh U IPUMEHATH TPU crioco0a Moucka pemeHus 3ajad (0T TpeOoBaHUA K YCIOBUIO U OT YCJIOBHS K TpeOOBaHNI0, KOMOMHUPOBAHHBIN);
MO/JICJINPOBATh PaCCYKICHMsI ITPU MOUCKE PEIICHUS 3a/1a4 ¢ TOMOILBIO I'pad-CXeMbl;
BBIJICJIATH ATAIlBl PELICHUS 3a]aul U COJIEpKaHUe KaX/10ro ITarna;

e  yMeTh BBHIOMpATh ONTUMAJIbHBIA METOJI pEIIEHHs 33aJ]aul U OCO3HAaBaTh BHIOOP METOA, pAaCCMAaTPUBATh Pa3IMUHbIE METOJIbl, HAXOJUTh pa3-
HBIE PEIICHUs 331a4H, €CJIU BO3MOXKHO;

®  AHATM3WPOBATH 3aTPYIHECHUS NIPU PEIICHUU 337134,

®  BBINOJHATH Pa3IMYHbIE MPEOOpa3OBaHUsI MTPEIOKEHHON 3a71aul, KOHCTPYHPOBATh HOBBIE 33/1a4H U3 JJAHHOM, B TOM YHCIlIe OOpaTHBIE;

®  UHTEPHPETHPOBATH BEIYUCIUTEIbHBIC PE3YIbTAThI B 33/1a4€, UCCIIEI0BAThH MOJIYYEHHOE PELICHNE 3a1a4H;

®  U3MEHATH YCIOBHE 3371a4 (KOJIMUYECTBEHHBIE MIIM KaUeCTBEHHbIE JaHHbIE), HCCIIEI0BATh U3MEHEHHOE MTPeoOpa3oBaHHOE;
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®  AHATU3MPOBATH BCEBO3MOXKHBIC CHUTYAIIMM B3aWMHOTO PACHOJIOXKEHHUS JBYX OOBEKTOB M M3MEHEHHE UX XapaKTEPUCTHK MPH COBMECTHOM
JBMKEHUH (CKOPOCTb, BPEMsI, PACCTOSIHUE) MPH PEIICHUH 33/1a4 Ha JIBUKEHHE ABYX OOBEKTOB KaK B OJIHOM, TaK U B MIPOTHBOIOJIOXKHBIX HANIPABICHUSX,
KOHCTPYMPOBAaTh HOBbIE CUTyallul HA OCHOBE U3MEHEHUs yCIOBHH 3a1a4y IPU ABUXKCHUH 110 PEKE;

®  JCCIIEIOBAaTh BCEBO3MOXKHBIE CUTYallMU IIPU PELICHUH 3a/1a4 Ha ABUKEHUE 110 PEKE, paCCMaTPUBATh PA3HbIE CUCTEMBI OTCYETA;

e  pemarh pa3HOOOPA3HbIE 33aUu «HA YACTHY;

e pewarh U 000CHOBBIBATh CBOE PELICHUE 3a]au (BBIICIATh MATEMAaTHUECKYIO OCHOBY) Ha HAXOKACHUE YaCTH YUCIIa ¥ YUCIIa [0 €ro YacTu Ha
OCHOBE KOHKPETHOTI'O CMbIC/IA APOOH;

e  OOBSACHATH UIEHTHYHOCTH 33Ja4 Pa3HBIX THUIIOB, CBS3BIBAIONINX TPU BEIMUYMHBI (HAa paboTy, HA MOKYIKU, HA IBUKECHHUE), BBIJICIATH 3TH Be-
JMYMHBI ¥ OTHOIICHUS MEXK1y HUMH, IPUMEHATh UX MPH PEIICHUH 33/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHBIX TUIIOB;

e  BJIAJACTh OCHOBHBIMM METOJAMU PELICHUS 3a1a4 HAa CMECH, CILIABbl, KOHLIEHTPALUU, UCIIOIb30BaTh UX B HOBBIX CUTYalUAX 10 OTHOLIECHUIO K
M3YyYEHHBIM B ITpoLiecce 00yUeHMUS;

e  pelarh 33Ja4M Ha IPOLEHTHI, B TOM UUCJIE, CI0KHbIE MPOIIEHTHI C 000CHOBAaHUEM, UCIIOJIB3YsI pa3HbIe CIIOCOOBI;

e  pemarb JOrMYEeCKHEe 33Jjaui pa3HbIMU CIIOCO0aMH, B TOM YHUCIIE, C ABYMS OJIOKAMH U C TpeMsi OJIOKaMU JAHHBIX C TOMOIIBIO TaOJIHIL;

e  pemiarh 3aJ1a4M 110 KOMOMHATOPUKE U TEOPUH BEPOSITHOCTEN Ha OCHOBE UCIOJIb30BaHUS U3YUEHHBIX METOJI0B U 0OOCHOBBIBAThH PELLEHUE;

e  pelaTh HECJIOXKHbIE 337a4l 10 MAaTEMaTHUYECKON CTaTUCTHKE;

®  OBJIQJIETh OCHOBHBIMM METOJIaMH PEIICHUs CHKETHBIX 3a7ay: apupMETUUYECKH, anreOpanyeckuil, nepedbop BapuaHTOB, T€OMETPUUYECKUIA,
rpaduuecKuil, IPUMEHATh UX B HOBBIX I10 CPABHEHUIO C U3YYEHHBIMU CUTYaLIUsX.

B noBceqHeBHOM KU3HM M NIPU U3YYEHHH APYIHUX NPEIMETOB:

e  KOHCTPYHUPOBATb HOBBIC Ul JAHHOMW 3aJa4y 3aJa4Hble CUTYalluU C YY4CTOM PEaJIbHBIX XapaKTEPUCTUK, B YACTHOCTH, IIPU PEILICHUU 3a1a4 Ha
KOHIICHTpALlUY, YYUTBIBATh IJIOTHOCTh BELIECTBA; PEIIaTh U KOHCTPYHPOBATh 3aa4¥ HA OCHOBE PACCMOTPEHUS pEalbHBbIX CUTYallUl, B KOTOPBIX HE
TpeOyeTcsl TOUHbIN BBIYMCIUTEIbHBIA PE3YIIbTAT;

e  pelLIaTh 3a1a4M Ha JBUKEHUE 110 PEKE, paCCMaTpUBas pa3Hble CUCTEMBI OTCUYETA;

KOHCTPYHUPOBATh 33JJa4Hble CUTYAIH, TPUOIMKEHHBIE K peaJIbHOM e CTBUTENLHOCTH.

2. Conepxanue y4eOHOro Kypca ajaredpsl B 7-9 kinaccax

Anzeopa

Yucaa

PanuonanbHbIe YncIa

MHOXecTBO palioHaNbHBIX yncen. CpaBHEHHE pallMOHAIbHBIX Yncell. JleficTBUS ¢ pallMOHaIbHBIMU YuciaMu. [Ipedcmasgnenue payuoHaibHo2o
YUCIaA 0ecAmMudHol OpoobIo.

HppanuoHajbHble YHCIA

[TonsiTe uppannoHanbHOrO uKcia. Pacno3HaBanue uppannoHalbHbIX yuceln. [Ipumepsl nokaszarenscTB B anredpe. MppannoHanbHOCTh YHCia

\/E . IIpumenenue B reometrpunl. Cpagrenue uppayuoHanvruix yucen. Muodcecmeo oelicmeumenbHblx Yuce.
ToxknecTBeHHbIE IPe00pa3oBaHUS
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YucioBble U OyKBEHHbIE BbIPAKEHH S

Bripaxenue ¢ nepemMeHHoO. 3HaueHue BoipaskeHus. [logcTranoBKa BhIpaKeHUI BMECTO MIEPEMEHHBIX.

Henble BbIpaxeHust

CreneHb ¢ HaTypaJIbHBIM IOKa3areieM U ee cBoicTBa. [IpeoOpa3zoBanust BeIpakeHUH, COAEPIKALUX CTENIEHU C HAaTYPaJIbHBIM ITOKA3aTEIIEM.

Opnounen, MHoOrowieH. JleMcTBUsi C OJHOWIEHAMH M MHOTOWICHAMH (CJIOXKEHUE, BBIUMTAHHE, YMHOXeHHue). DopMylibl COKpPAIIEHHOTO
YMHOXKEHHUS: Pa3HOCTh KBaJpaTroB, KBaJApaT CyMMbI M Pa3HOCTH. Pa3nokeHre MHOTroWwIeHa Ha MHOXKUTEIH: BBIHECEHUE OOIEro MHOXKHTENS 3a CKOOKH,
2PYRNUPOBKaA, npumMeHeHue opmyil COKpauweHHo20 ymHodceHus. Keaopammuwiii mpexunen, pazioxceHue K8AOpamHo20 mpexuieHa Ha MHONCUMEIU.

JApoOHo-panmoHabHbIE BbIPAKEHUS

Crenenb ¢ nenbM nokasarenem. [IpeoOpa3zoBanue qpoOHO-TMHEWHBIX BBIPAKEHHH: CIOKEHUE, YMHOKEHUE, JelieHue. Anreebpaudeckas Opooe.
Jonycmumvble 3HaueHuss nepemeHHvlx 8 OPOOHO-PAYUOHANLHBIX 6bipadicenusx. Coxkpawenue aneebpauveckux opobeil. [lpusedenue ancebpauyeckux
Opobetll k 0bwemy 3Hamenamento. /leticmsusi ¢ aneeopauiecKkumu OpooIMU: CL0NHCEHUe, 8bIYUMAHUeE, YMHOJICEHUe, OelleHUe, B036e0eHUe 8 CMENEHD.

IIpeobpazosanue svipasicenuii, cOOEpHCAUUX 3HAK MOOYVIIA.

KBaaparnbie kopHuU

ApudmeTnueckuii KBaapaTHbId KopeHb. [IpeoOpa3oBaHue BbIpaXXeHH, COMEpKAIMX KBaJpaTHbIE KOPHU: YMHOXKEHUE, JEJICHHE, BHIHECEHUE
MHOKUTEJISI U3-110]1 3HaKa KOPHS, GHeCeHUe MHOMCUMEsl 0O 3HAK KOPHSL.

YpaBHeHUs] M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOICTBA YMCIIOBBIX PAaBEHCTB. PAaBEHCTBO ¢ IEPEMEHHOM.

YpaBHeHus

[TonsiTue ypaBHEHUS U KOpHS ypaBHeHUs. [IpeocmasneHue o pasnocunvHocmu ypaguenuil. Obnacmv onpedelieHus ypasHeHus (obnacmo
00NyCMUMbIX 3HAYEHUL NePEMEHHOLL).

JIuneiiHoe ypaBHeHHE M €r0 KOPHH

Pemienue nuHeNHHBIX ypaBHeHUU. Jluneiinoe ypasnenue c napamempom. Konuuwecmeo xopneiul nuneunozo ypasuenus. Pewenue nuneunvix
VPasHeHull ¢ napamempom.

KBaaparHoe ypaBHeHUe U ero KOPHU

KBanmparueie ypaBHeHHs. HemonmHble KBaapaTHble ypaBHEHHUA. JIMCKPUMHUHAHT KBaJpaTHOTO ypaBHeHHUs. Dopmyna KOpHEH KBagpaTHOTO
ypaBHeHus. Teopema Buema. Teopema, obpamuas meopeme Buema. PemieHue KBaJpaTHBIX ypaBHEHUMN:MCIIONb30BaHUE (HOPMYIIBI JJISI HAXOXKICHUS
KOpHEH, epaguueckuii mMemoo peuieHus, paziodceHue Ha MHOdiCUmenu, noobop KopHel ¢ Ucnorv3osanuem meopemvt Buema. Konuuecmeo xopmetu
K8AOpAMHO20 YPAGHEHUS 8 3A8UCUMOCMU OM e20 Ouckpumunanma. bukeadopammuvie ypaenenus. Ypasnenus, ceooumvie K TUHEUHbIM U KEAOPAMHBIM.
Ksaopammnuie ypasnenus ¢ napamempom.

JApo0HO-pannoHa/IbHbIC YPABHEHUSA

Pemenue npocreiiimux qpoOHO-TMHEHHBIX YpaBHEHUN. Pewenue 0pooHO-payuoHaibHbIX YPAGHEHUII.

Memoowl pewienus ypagneHuil: mMemoovl pAGHOCUILHLIX NPeobpaA308aHULL, MEmMOoO 3amMeHbl nepemeHHol, epaguueckui memoo. Hcnonvsosanue
ce0ticma QYyHKYuUll npu peuleHuy ypasHeHui.
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Ipocmetiwue uppayuonanvhvle ypasnenus euda | f (x) =a, \/f (x) = \/g (x) .

Ypasnenus euoa xX"=a .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHEeHHE ¢ JBYMS MEpeMEHHbIMH. JIMHEeliHOe ypaBHEHHE C JBYMSI MEPEMEHHBIMH. [Ipawasn kak epaguueckas unmepnpemayusi JUHEUHO20
VPABHEeHUsL C 08YMSsL NepeMEeHHbIMU.

[TonsiTue cucremsl ypaBHeHUH. PellieHre cucteMbl ypaBHEHUH.

MeTo/bl petieHrs: CUCTEM JIMHEHHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU: epagdhuieckuti Memoo, Memoo Cl0X4CeHUsl, METO] TIOICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUN C NAPAMEMPOM.

HepaBencrBa

Yucnosble HepaBeHCTBA. CBOKCTBA YMCIOBBIX HEPaBEHCTB. IIpoBepka cripaBelIMBOCTH HEPABEHCTB MPU 33JaHHBIX 3HAYEHUSAX EPEMEHHBIX.

HepasenctBo ¢ mepemennoii. Ctporue u HecTporue HepaBeHCTBA. ObOracmbv onpeodenenus HepaseHcmea (0biacmv OONYCMUMBIX 3HAYEHUL
nepemenHoll).

Pemienue nuHEHHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u ezo pewenus. Pewenue k6a0pamuuix HepageHCma: UCNOIb308AHUE CBOUCME U epagdhuKa KeaopamuyHou QyHKyuu,
Memoo uHmMepseanos. 3anucs peueHus K6aoOpamHo2o HepageHcmaa.

Pewenue yenvix u OpoOHO-payUOHATLHBIX HEPABEHCME MEMOOOM UHMEPBAIOB.

CucremMbl HEPaBEHCTB

CucreMbl HEpaBEHCTB C OJHOM mepeMeHHOW. PeleHue cucreM HEpaBEHCTB C OJHOW MEPEMEHHOM: JMHEHHBIX, keaopamubvix. V300paxeHue
pEeIIeHUs CUCTEMbl HEPABEHCTB Ha YHCIOBOM NMPSIMOM. 3alTUCh PEIICHHs CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

IHonsarue pynxuun

JlexapToBbl KOOpAMHATBl Ha IUIOCKOCTH. POpMHpOBaHUE MPEACTABICHUN O METANpeIMETHOM IMOHATUU «KOOpAMHATBI». CHocoObl 3aJaHus
GyHKUUMI: aHATUTHYECKUH, rpadudeckuid, Tabmuunblid. ['paduk ¢ynkuun. Ipumepsl QyHKIMHA, MomydaeMbIX B MPOLECCe UCCIEIOBAHUS Pa3IMYHBIX
peaypHBIX TPOIIECCOB U pEIIeHHs 3ahad. 3HaueHne (QyHkuuu B Touke. CBolcTBa (DyHKIMI: 0OJACTh OMpENETICHUsSI, MHOXECTBO 3HAUCHUM, HYIH,
MPOMEXYTKHA 3HAKOMOCTOSIHCTBA, YeMHOCMb/HeuemHOCmyb, TPOMEXKYTKH BO3pacTaHMs W yObIBaHUs, HauOoNbllee U HaWMEHbIEe 3HAYCHUS.
UccnenoBanne GpyHkimu o ee rpaduxy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynkyuu. Kycouno 3adannvie gpynkyuu.

JIuneiinas pyHKuusA

CaoiicTBa u rpaduk JuHeiHOW QyHKIMU. YIIoBo# ko3¢ duiueHT npsmoil. Pacrionoxkenue rpaduka nuHeiHONW (QYHKIIMM B 3aBUCUMOCTH OT €€
yrinoBoro koddduirenta u cBOOOAHOTO uieHa. Haxoowcoenue kodghguyuenmos nuneinol GyHKYuU no 3a0aHHbIM YCI0BUAM: NPOXOHCOeHUe NPIMOl
uepe3 06e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOU Yepe3 OaHHYI0 MOYKY U NAPALIeNbHO OAHHOU NPSAMOL.

KBagparuunas ¢pyHkuus

CroiictBa u rpaduk kBaapatuyHou GyHkumu (mapadona). I[locmpoenue epaguka keadopamuurnou Gyukyuu no mouxam. HaxoxaeHue Hymeu
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KBaJpaTUYHON QYHKIIUHN, MHOMCECMBA 3HAUEHUU, NPOMENCYMKO8 3HAKONOCIMOSHCMEA, NPOMENCYMKO8 MOHOMOHHOCTU.
OoOpaTHasi NPONOPIHOHAJILHOCTH

k
CaoiicTBa QyHKIMH y = k y = —. I'unep6ouna.
X X
I'pagpuxu gynkyui. Ilpeodbpasosanue epapura gynkyuu y = f (x) 012 nocmpoenus 2paguros gynkyuii 6u0a y = af (kx+b)+c -
I'pachuxu pynrxyuii y=a+Lb, y =X y=3x, y=|x|-
X+

IMocienoBaTeILHOCTH M MPOTPECCHHU

UwucnoBasi TOCIEAOBAaTEIILHOCTh. [IprMepsl YMCIOBBIX TOCIENOBAaTeIbHOCTEH. bBeckoHeuHble TocienoBaTeNbHOCTH. Apudmernyeckas
nporpeccus U ee cBoicTBa. ['eomerpuueckas nporpeccusi. Popmyna obweeo uieHa u cymmovl N NEPEbIX YLEeHO8 APUPMEMUUECKOl U 2eoMempudecKoll
npoepeccuil. Cxo0suasics ceomempuyeckas npoepeccusl.

Penienne TeKCcTOBBIX 32124

3anauyu Ha Bce apudmMeTHUecKue AelicTBUA

Penrenne TEKCTOBBIX 3aj1a4 apuPMETHYECKUM criocoOoM. lcronb3oBaHue TaOJMII, CXEM, YEPTEKEH, IPYruX CPEICTB MPEIACTABICHUS JTaHHBIX
IIPY PEIICHUN 33]1a49u.

3agauyu HA ABMKeHHE, pa00Ty M MOKYNIKH

AHanM3 BO3MOXXHBIX CHUTYaIllii B3aMMHOTO PACIIONIOKEHUS OOBEKTOB NPU HMX IBWKCHUU, COOTHOIICHHS OOBEMOB BBITIOJHSAEMBIX PabOT mpu
COBMECTHOM paborte.

3agaum HA YacTH, 10U, MIPOLEHTbI

Pemenne 3amau Ha HaXOXKJIEHHWE YAaCTH YMCIAa U YHCIA MO €ro yacTu. PemieHue 3amad Ha TPOIEHTHI M 1oiu. [IpuMeHeHHe mpomopuuii mpu
peIIeHNH 3aj1ad.

Jlornueckue 3aga4un

Pemenne normueckux 3anad. Peuwenue noeuueckux 3a0ay ¢ nomowwio epagos, mabauy.

OcHoBHBbIE MeTO[bl pellleHHs] TEKCTOBBIX 3a1a4: apupMeTHdecKuil, anreOpanueckuii, mepedop BapuaHTOB. [lepsuunvie npedcmasieHus o
Opyaux mMemooax peulenus 3a0ay (ceomempudeckue u epaguueckue memoosbl).

CTaTHCTHKA U TeOPpHUs BePOSTHOCTEl

Crarucruka

Tabnmuunoe u rpaduueckoe MpeacTaBIeHUe JTaHHBIX, CTOIOUAThIE M KPYTOBbIE JUarpaMMbl, Tpaduku, MpUMEHEHHE TuarpaMm U rpadukoB IS
ONMCAHUS 3aBUCUMOCTEH peajbHBIX BEIMYWH, HW3BJIeUeHHWe WHGOpMAIMU W3 Talmmi, guarpamMMm U TpadukoB. OmnucareabHbIE CTATUCTHUYCCKHE
MOKa3aTelld YMCIOBBIX HAOOpOB: cpeaHee apudmerndeckoe, meduara, HanOObIIEe M HAUMEHbIIIee 3HaUeHUsI. Mephbl paccenBaHUs: pa3Max, oucnepcus
U CManoapmHoe OMKIOHeHUe.

CrnyuaitHas ©3MEHUYUBOCTh. MI3MEHUMBOCTD TIpU U3MEpEHUsX. Pewarowue npaguia. 3akOHOMEePHOCIU 8 USMEHYUBLIX GeTUYUHAX.

CayuaiiHble coObITHSI

CrnyuaiiHple OMBITHI (PKCIIEPUMEHTHI), dJIEMEHTApHbBIE ClIydaliHble cOOBITHS (UcXofbl). BeposTHOCTH srneMeHTapHbIX coObITHH. CoOBITHS B
CIIY9aliHBIX JKCIIEpUMEHTaX W OJIATONPHITCTBYIONIME 3JIEMEHTApHBIC COOBITHs. BeposATHOCTH CIIy9ailHbIX COOBITHHA. OIBITHI ¢ PABHOBO3MOXKHBIMHU
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ANIEMEHTApPHBIMH COOBITHAMH. Kitaccmueckue BEpOSTHOCTHBIE OMNBITHI C HCHOJIB30BAHUEM MOHET, KyOMKOB. [Ipedcmasnenue coOblmuii ¢ NOMOWbIO
ouazpamm dinepa. I[IpomusononodicHvie cobvimus, obvedunenue u nepeceverue coovimuil. Ilpasuno cnoocenus eéeposmuocmeti. Cuyuatinulil 86100p.
IIpedcmasnenue sxcnepumenma 6 eude oepesa. Hezasucumvle cobvimus. Ymuodcenue eepossmuocmell Hezasucumvlx coovimuii. Ilocnedoseamenvhoie
He3asucumvle uchvimanus. IlpeacrapneHue 0 He3aBUCUMBIX COOBITHSIX B KHU3HU.

Inemenmul KOMOUHAMOPUKU

Ilpasuno ymnooicenus, nepecmarnosku, hakmopuan wucia. Covemanusi u uucio covemanuii. Popmyna yucia covemanuti. Tpeyeonvnux Ilackans.
Onvimul ¢ 60MLWUM YUCTOM PABHOBO3MONCHBIX INIeMEHMAPHbIX cOObiMull. Boiuucienue geposmuocmeli 8 ONbIMAax ¢ NpuMeHeHuem KOMOUHAMOPHbIX
dopmyn. Ucnoimanus bepuynnu. Yenex u neyoaua. Beposmnocmu coovimuii 6 cepuu ucnvimanuii bepuynnu.

Cnyuaiinvle genuuunsl

3nakomemeo co CAY4aUHbIMU BEIUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEMmHbIX CHyYalHulXx eenuuun. Pacnpedenenue eeposmuocmel.
Mamemamuueckoe odxcudanue. Ceoticmea mamemamuuecko2o oxcuoanus. [louamue o 3axkone odonvuux uucen. Mamepenue eeposmuocmei. llpumenenue
3aKOHA OONLWUX YUCEN 8 COYUONOUU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0becnedeHuU Oe30NaACHOCMU HACELeHUS 8 YUPE38bIYAUHBIX CUTNYAYUSX.
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3. TemaTu4eckoe NJIaHUPOBAHUE, B TOM YHCJIE C y4eToM padoueil MporpaMMsbl BOCIUTAHNS,
€ YKa3aHMeM KOJIMYeCTBA YacOB, OTBOJAMMBbIX HA OCBOCHHE KaK/A0H TeMbl

7 Knacc
Kon- OcHogHuvle
Kon- OcHoegnbvle 6uovl OeamenbHocmu
60 Hanpaenenus
Pa3zoen Temot 60 odyuarowuxca (na yposne
yaco . . eocnumameins
Yacoe | yHUBEpCaIbHBIX YUEOHBIX OelicmEuil) . *
8 HOIl padomol
YucioBble M OYKBEHHbIE BbIPAKEHHU S 12 4. | 3HaTh KaKue YKclia SBISIOTCS 1EJIbIMH,
UrcnoBbie BRIPAKEHHUS 1 JIPOOHBIMH, PAallMOHAIIBHBIMH,
BripaxkeHus ¢ mepeMeHHBIMH, 2 MOJIOKUTENbHBIMH, OTPUIIATEILHBIMU
CpaBHeHME 3HAYEHHUM BBIPAKEHUI 2 U JIp.; CBOMCTBA JACHUCTBUN HaJ
CBolicTBa IEeHCTBUI Hal YUCIIAMHU 2 YHCIIaMU; 3HaTh ¥ IOHUMAaTh TEPMUHBI
Yucnooe paBeHcTBO. CBOMCTBA UMCIIOBBIX paBeHCTB. | 1 «IHCIOBOC BRIPAXKCHUEY, «BBIPAKCHUC
PaBEHCTBO C NEPEMEHHOI C TIepEeMEHHBIMUY, «3HAUCHUE
ToxnecTBeHHbIC 78 v, | Toxnectsa. ToxnecTBeHHBIE IPEOOPA3OBAHMS 3 BBIPAXCHUAY, TOXKIECTBO, 23458
npeoopa3oBaHusA BBIp@KEHHH. J|0Ka3aTeNbCTBO TOKIECTB «TOXKIECTBEHHBIC TPEOOPA3OBAHUSY.
Konmponvuas pabomaNelno meme «Bwipasicenus. 1 YMeTh 0CyIIECTBIISTE B OyKBCHHBIX

Toorcoecmeay

BBIPAKEHUAX YUCIIOBBIE ITOJCTAHOBKHU
U BBIIIOJIHATH COOTBETCTBYIOIIINE
BBIYKCIICHUS; CDABHUBATh 3HAYECHUS
OYKBEHHBIX BbIPaXCHUH MTPH 33JaHHBIX
3HAYEHUAX BXOAIIUX B HUX
IIEPEMEHHBIX; IPUMEHITh CBOMCTBA

‘rpaxnanckoe Bocnuranue (1);
NaTpUOTHYECKOE BOCTIUTAHUE U (POPMUPOBAHUE POCCUICKON HIEHTUYHOCTH (2);
JTYXOBHOE M HPABCTBEHHOE BOCIIUTAHHE JETEH Ha OCHOBE POCCUHCKUX TPATUIIMOHHBIX IIEeHHOCTEH (3);
npUoOIIeHNE IeTeH K KyJbTypHOMY HaclenuIo (3cTeTuyeckoe BocnuTanue) (4);
MOMYJIIpU3alisl HAy4YHbIX 3HAHUN Cpeau ieTel (LIeHHOCTH HayqyHoro no3Hauus) (5);
¢bu3nyeckoe BocnuTaHue, GopMUpPOBaHHUE KYJABTYPBI 30POBbsI U AMOLIMOHAJIBHOTO Onaromnonyyus (6);
TPYIOBOE BOCIIUTAHUE U MpodeccCuoHaIbHOE camoonpeneneaue (7);
9KOJIOTHYECKOEe BOCTIUTaHHE (8).
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Kon- OcHogHnuie
Kon- OcHogHble 6u0bl DessmenbHOCmU
60 Hanpaenenus
Pa3zoen Temot 60 ooyuarwuxca (na yposne
yaco N . eocnumameibs
Yacoe | yHUEEpcanbHIX YUeOHbIX Oelicmeuil) N *
8 HOUl padbomul
JEHCTBUM HAJl YUCIIAMU [IPH
HAXOXKICHUH 3HAYCHUN YHCIIOBBIX
BBIPAKCHUM.
Lle/ible BbIpazkeHNs!. 66 9. | 3yary, olpesieNieHUE CTEIeHH,
OnpeﬂeuneHHe CTENEHH C HaTypaJbHBIM MOKa3aTeaeM u | 5 OJIHOUIICHA, MHOTOUICHA; CBOHCTBA
€ CBONCTEA _ CTENEHH C HATYpPaJIbHBIM [T0KA3aTeleM;
YMHOXKEHHUE CTETICHEH 2 BBITIOJIHSATD IEUCTBHUSI CO CTEIIEHSIMH C
[lenenue crenenei 2 HATYpaJbHBIM ITOKa3aTelieM;
BosBesienue B cTeneHp 2 IpeoOpa3oBbIBaTh BbIPAKEHMUS,
[IpowsBesieHus CTENEHH 2 COJZIEpIKAILME CTEIIEHU C HATYPAIbHBIM
OnHOWJIEH U ero CTaHAapTHBII BUA 2 IIoKa3areyieM; IPUBOAUTh OJHOYJICH K
YMHOKEHHE oHO4JICHOB. Bo3Benenue ogHousieHa B 1 CTaHJIapTHOMY BHU]LY.
HATypPaIBHYIO CTCIICHb 3HAaTh OINpe/IeIICHINEe MHOTOWICHA,
Koumponvuas paboma Ne4 « Cmenens c 1 MOHUMATh (OPMYIIUPOBKY 3aJaHUI:
HAmypaibHulM NOKA3AMenem «YIIPOCTUTH BBIPAKCHHUEY, «PA3IOKUTH
MHorouneH 2 Ha MHOXXHUTEIN.
CnoxeHre 1 BBIMUTAHUE MHOTOWICHOB 4 YMeTh MPUBOIUTH MHOTOWIEH K
YMHOXXEHHE OJTHOWIeHA HAa MHOTOUJICH 3 CTaHJapTHOMY BUTY, BBITIOTHATH
BHecenune 00111ero MHOKUTENS B CKOOKH 2 JEUCTBHS C OHOUIEHOM U
Koumponvuas paboma Ne5 «Cnoorcenue u eoiyumanue | 1 MHOT'O4JICHOM; BBINOJTHATh
MHO20YJLCHOB)) PA3JI0KCHUEC MHOT'OYJICHA BBIHCCCHHUEM
VYMHOKeHHE MHOTOWIEHA Ha OJHOYIEH 4 00I1IEro MHOKHUTENS 33 CKOOKU;
Pa3nosxeHue MHOTOWIEHa HA MHOYKUTEIH CIIOCOOOM 4 YMHOXAaTb MHOTOYJICH HA MHOT'OWICH,
IPYIIIHPOBKH pacKiIabIBaTh MHOTOYJICH Ha
TIpon3BEICHIE MHOTOWICHOB 3 MHOKHTEJH CITIOCOOOM TPYIIITHPOBKH,
Konwmponvnas paboma Ne 6 no meme: 1 AOKA3bIBATH TOXKICCTBA.
«lIpoussedenue MHO2OUNCHOBY. 3HaTh OpMYIBI COKPATEHHOTO
BosBeieHne B KBaapar CyMMBI U Pa3HOCTH JIBYX 2 YMHOMCHUA. KBA/PATOB CyMMBI
BBIPAKEHHIT Pa3HOCTH JIByX BBIPAKCHHIA,
BosBesenie B Kyb CyMMbI PA3HOCTH JBYX 1 pa3IUYHBIE CTIOCOOBI Pa3NOKEHUS
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Kon- Ocnosnbie
Kon- OcHoenbie 6u0bl OeamenbHoCmu
60 Hanpaenenus
Pa3zoen Temot 60 ooyuarwuxca (na yposne
uaco N . séocnumameins
Yacoe | yHUEEpcanbHIX YUeOHbIX Oelicmeuil) N *
8 HOUl padbomul
BBIPAKEHUI MHOT'OWIEHOB Ha MHOXKUTEJIH.
Paznoxenue Ha MHOXKUTENU C TOMOIIBIO (hOPMYIT 2 YMmeTb uuTarh HopMyIbl
KBaJipara CYMMBI U KBaJIpaTa pa3HOCTHU COKpPAILIECHHOTO YMHOXKEHHS,
Pemenue ynpaxHeHU Ha pa3iioKeHUE Ha 1 BBIIOJIHSTH [IPEOOPa30BaAHHUE
MHOMUTCH — BBIpaKEHUH IPUMEHEHUEM OopMyI
YMHOXKEHHE Pa3HOCTH JIBYX BBIPAXKEHUHN HA UX 2
cymmy COKPAIICHHOTO YMHOYKEHUS: KBapara
PasniojkeHne pa3HOCTH KBaJApaTOB HA MHOXKHUTEIU 2 CYMMbI H pasHOCTH JBYX BLIDAKCHUC,
PazjioxkeHre Ha MHOYKHTEIU CYMMBI M Pa3HOCTH 2 YMHOKCHUS pa3HOCTH JIBYX
KyOOB. BBIPQXXEHUI HAa UX CyMMY; BBIIIOJIHATH
Koumponvuas paboma Ne7 no meme « Dopmynet 1 pa3ioXKeHHe pa3HOCTH KBaIpaToB ABYX
COKpawennoco yMHoINCenUus) BBIPAKCHUN HA MHOXKUTEIIH;
[TpeoOpa3oBaHue 1EIOT0 BRIPAKEHUSI B MHOTOWICH 3 IPUMEHATD Pa3IMYHbIE CIIOCOOBI
[IpeobOpazoBaHre MHOTOYJICHOB 2 PA3TIOKEHHS MHOTOU/ICHOB Ha
[IpumeHeHre pa3TUYHbIX CIIOCOOO0B IS Pa3oKeHus | 6
MHOXKUTENN; IPeoOpa30BbIBATH LIETIbIE
Ha MHOXKHUTENIN
BBIPAKEHUS; IPUMEHSATh
Koumponvuas paboma Ne 8 no meme 1 PAKCHIA, HPUME
«lIpeobpazosanue yenoeo BblpadceHusi 6 MHO2OULEH» TPpeoOPa30BAHUE ENBIX BRIPAKEHHH
IIpH pEeLIeHUH 3a]1au.
YpaBuenus. JInneiiHOe ypaBHEHHE H er0 KOPHU 11 9. | OnepupoBars Ha 6a30BOM yPOBHE I10-
YpaBHEHHE 1 €r0 KOPHU 1 HATHAMU: PABEHCTBO, YUCIIOBOE Pa-
JIuHelHOe ypaBHEHHUE C OJHOM NIEPEMEHHOM. 4 BEHCTBO, YpaBHEHUE, KOPEHb ypaBHe-
Pemenne MTMHENHBIX ypaBHEHUN 2 HUs, PELICHUE YPaBHEHHUs], pELaTh JIN-
YpaBHeHus u 28 4 Perienue 3a1a4 ¢ MOMOIIBIO YpaBHEHU I 4 HEHHbIE YPAaBHEHUS U HECIIO)KHBIE 6.8
HEpaBeHCTBA. " | Cucrembl ypaBHeHH 17 4. | ypaBHEHUS, CBOSIINECS K JIMHEHHBIM; ’
JInneliHOe ypaBHEHHE C BYMsI IEPEMEHHBIMU 2 pelnaTh CUCTEMBI HECIIOKHBIX JIMHEH-
I'paduk MHEHHOTO ypaBHEHUS C IByMs IEpEMEHHbIMU | 2 HBIX YPaBHCHHIA; TIPOBEPSATH, SIBISCTCS
CucremMbl TMHEHHBIX YPaBHEHUN C IBYMS 2 JI1 JaHHOC 9UCII0 PCHICHUCM ypaBHE-

TICPCMCHHBIMU

HUsA
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Pazoen

Kon-
60
uaco

Temot

Kon-
60
uacoe

Ochosnbvle 6uovl OeamenbHocmu
ooyuarwuxca (na yposne
YHUBEPCANbHBIX YUeOHBIX Oelicmeuil)

OcHogeHble
HanpaeieHus
eocnumamep
HOUl paﬂombt*

Crioco0 rmoaCTaHOBKHA

Croco0 cIoKeHust

Pemenne 3aaa4 C IOMOIIbIO CUCTEM ypaBHeHI/Iﬁ

Konmponvuas paboma Ne9 no meme « Cucmemul
JIUHEUHBIX YDABHEHULL)

=B w

3Harh, YTO TAKOE JIMHEIHOE ypaBHEHUE
C IByMsl IEPEMEHHBIMH, CHCTEMA
ypaBHEHUH, 3HATh Pa3IMYHbIC
CHOCOOBI PELIEHUS! CUCTEM ypaBHEHUN
C IByMSI IIEPEMEHHBIMU: CIIOCO0
MOJICTAHOBKH, CIIOCOO CJIOKEHUS;
MOHUMATh, YTO YPAaBHEHHUE — 3TO
MaTeMaTHYeCKHil anmapar pemeHus
Pa3HOOOPA3HBIX 3a/1a4 U3 MAaTEeMAaTUKH,
CMEXXHBIX 001acTel 3HaHUM,
MPaKTUKH.

YMeTh NpaBUIBLHO YIOTPEOISTh
TEPMHUHBI: KypaBHEHUE C IBYMS
NEPEMEHHBIMIY, «CUCTEMAY;
MOHUMATh UX B TEKCTE, B pEUH
YUUTEINSI, TOHUMATh (OPMYITUPOBKY
3a/1a49M «PEIINTh CUCTEMY YpaBHEHUU
C IBYMsI [IEPEMEHHBIMUY»; CTPOUTD
HEKOTOpPBIEC TpapUKH YpaBHEHUS C
JByMsI IEPEMEHHBIMU; PENIATh
CHUCTEMBI YPaBHEHUM C IByMsI
NEPEMEHHBIMH PA3TUYHBIMU
croco0amu.

DOyHKIUHA

22 4,

IousitHe pyHKIUH

Yro Takoe GyHKIUS

Beruncienne 3Hauenuit GyHKInN 1o hopmyse

Beramcnienve 3Hauenuii GyHKIHA 1o hopmyie

I'padpux pynkunu

JIuneiHas QpyHKUMSA

[Ipsimast mponoplIMOHAIBHOCTE U €€ Irpaduk

Jluneiinas QyHKIUS U ee CBOWCTBA

3HaTh onpeaeneHus QyHKINH,
o0JyiacTH onpeneneHus QyHKIHIH,
o0JacTv 3HaYCHUH, YTO TaKOE
apryMEeHT, Kakas epeMeHHas
Ha3bIBACTCS 3aBUCHMOM, Kakas
HE3aBUCUMOM; TOHUMATh, YTO
(YHKIMS — 3TO MareMaTHyecKas
MOJIeITb, T03BOJISIONIAs ONUCHIBATH U

3,5,7
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Pazoen

Kon-
60
uaco

Temot

Kon-
60
uacoe

Ochosnbvle 6uovl OeamenbHocmu
ooyuarwuxca (na yposne
YHUBEPCANbHBIX YUeOHBIX Oelicmeuil)

OcHogeHble
HanpaeieHus
eocnumamep
HOUl paﬂombt*

B3aumnoe pacnonoxenue rpaduKoB THHEHHBIX
GbyHKIUMI

Koumponvuas paboma Ne3 no meme «J/lunetinas
GyHKyusy

KBaaparuunas pyHkuus

DyHKIHS Y = X° ee rpaduk

OyHKIWA y = X° U ee rpaduk

M3y4yarb Pa3HOOOpPa3HbIE 3aBUCUMOCTH
MEXIy peajabHbIMHU BEIMUYUHAMHU, YTO
KOHKPETHBIE TUIIBI QYHKIUH (TIpsiMast
1 oOpaTHasi NpONOPLUUOHAIBHOCTH,
JIMHENHAs1) OMKUCHIBAIOT OO0JIbILIOE
pa3Ho00Opa3ue peajbHbIX
3aBUCUMOCTEHN.

YMeTh NpaBUIbHO YHOTPEOIATH
(YHKIMOHATIBHYIO TEPMHHOJIOTHIO
(3HaueHue GyHKIHUU, APTYMEHT,
rpaduk GyHKINH, 0071aCTh
orpesesieHue, 00J1acTh
3HA4YEHUH1 ), TOHUMATh €€ B TEKCTE, B
peun yuuTtens, B GopMynupoBke 3ajad;
HAXOAWUTh 3HAYCHUS (QYHKIINH,
3a/laHHBIX (HOpPMYIIOH, TaOIULIeH,
rpaduKoM; pemarb 00paTHyIO 3a1aqy;
CTPOUTH IpaMKH JUHEHHOH HyHKINH,
psiMOi 1 oOpaTHOM
IPONOPLHUOHATBHOCTH;
WHTEPIPETHPOBATH B HECIIOKHBIX
cityyasix rpauKu peaisbHbIX
3aBHCUMOCTEH MEX/Ty BeTUINHAMH,
OTBeuasi Ha OCTaBJIEHHBIE BOIIPOCHI.
3HaTbCBOMCTBA QYHKIMI sz, y:x3.
YMeTb HaXoAUTh 3HaYeHUs (PYHKIUH,
3aIaHHBIX HOPMYIIOH, TabIUIIEH,
rpaduKoM; pemarb 00paTHyIo 3a1a4y;
CTPOUTH rpapuKu QYHKIHMI sz, FX3

CTarucTuKa u
Teopusi

5y,

CrarucTtuka

5.

Cpennee apupmeTnyeckoe

HNmeTth MNpeaACTaBJICHHUEC O CTATUCTUYC-
CKHUX XapaKTCPUCTUKaAX, MPCACTABIATH

3,56
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Kon- OcHogHnuie
Kon- OcHogHble 6u0bl DessmenbHOCmU
60 Hanpaenenus
Pa3zoen Temot 60 ooyuarwuxca (na yposne
yaco N . eocnumameibs
Yacoe | yHUEEpcanbHIX YUeOHbIX Oelicmeuil) N *
8 HOUl padbomul
BEpPOSITHOCTEI Cpennee apudmernyeckoe, pa3Max u Moja 1 JTaHHBIE B BUAC TaOIUI, IaUarpamm,
Meaunana Kak CTaTUCTUYECKAsi XapaKTePUCTUKA 2 rpaduKoB;
Koumponvuas paboma Ne2 no meme « Ypaenenue c 1 4uTaTh MHQPOPMALMIO, IPEICTaBJEH-
OOHOLL NepeMEeHHOLLY HYIO B BHUJAE TaOJUIbl, JHarpaMMBlI,
rpaduka;
OTpeeNsATh OCHOBHBIE CTaTHCTUYe-
CKHE XapaKTEPUCTHKU YHCIOBBIX Ha-
OOpOB.
Pemenme Penienne TeKCTOBBIX 33124 3y, Pemare HecoXHBIE CIOKETHBIE 3a0a49H
3 4. | Pemenue TeKCTOBBIX 33124 HA JIBHKEHHC 1 pa3HBIX TUINOB Ha Bce apudmernye-
TEKCTOBBIX 3a/1a4 . .
PerieHne TeKCTOBBIX 3a/1a4 Ha POLICHTHI 2 CKUe JIeHCTBUS;
Hmoeosas konmponvhas paboma 1 CTPOMTH MOJIENb YCIOBUS 3a1aun (B
BUJIE TAOJIUIIBI, CXEMbI, PUCYHKa WU
ypaBHEHUs), B KOTOPOM JaHBl 3HAUYE-
HUSl JIBYX U3 TPEX B3aUMOCBS3aHHBIX
BEJIMYWH, C LIEJbI0 TMOUCKA pEeIIeHUs
3a/1a4M; OCYIIECTBIATH CIIOCO0 MOMCKA
> O6Y 1,2,4,7,8

pElIeHUs 3a/laud, B KOTOPOM paccyk-
JIEHUE CTPOUTCS OT YCIOBUSl K Tpebo-
BaHUIO WK OT TPEOOBaHUS K YCIOBHIO;
COCTABJISITh TIJIaH PEIICHUS 3a/1a4H;
BBIJICTISITH 3Tl PEIICHUS 33]1a4U;
WHTEPIPETUPOBATh  BBHIYUCIUTEIIbHBIC
pe3ynapTarbl B 3ajade, MCCIEI0BaTh
MOJIyYEHHOE pEIlIeHUE 3aJ]auyl; penlarb
3a/1aud Pa3HbIX THIIOB.
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8 knacc

OcHogHnule
Kon- Kon- | Ocnoenvie 6uowl desmenbhocmu 00yuarOuuxcs
Hanpaenenus
Pa3zoen 60 Temut 60 (na ypoene ynugepcanbHvlx yueoOHblX N
. g 6oCnuUmMamenvHou
uacoe uacoe oeiicmeuit) *
padomuwl
4 | BBonHoe moBTOpeHue 4y,
Jlpo0HO-panuoHAJIbHBIC BHIPAKEHHUS 24 v | 3HaTh OCHOBHOE CBOMCTBO Apo0H,
Anrebpanyeckasi ApoOb. paloHaIbHbIe, 1Ielble, JPOOHbBIC BBIPAXKECHNUS;
JonyctuMmbple 3HA4YEHUs] TEPEMEHHBIX B MPaBUIILHO YIOTPEOIATH TEPMUHBI
JIPOOHO-PALIMOHATBHBIX BEIPAKEHHSIX. «BBIPAKEHUEY, «TOKIECTBEHHOE
Coxpamienne anredpandeckux Apooei. 1 npeoOpa3oBaHue», IOHUMATh (HOPMYIHPOBKY
[TpuBenenue anredpanueckux Apodei K 3aJlaHui: YIIPOCTUTD BBIPAXKEHHE, PA3I0KHUTh Ha
o011eMy 3HAMEHATEIO. MHOKUTENH, IPUBECTH K 0011IEMY 3HAMEHATEIO,
JeiicTBus ¢ anreOpanyecKUMH JpOOSIMHU: COKpAaTUTh IpoOb. 3HaTh U TOHUMATh
ToxknecTBeHHbIE ..
24 | cno)KeHue, BBIYUTaHUE. (hopMYITHPOBKY 3aTaHUMN: YIIPOCTHUTH 3,4,6
npeodopazoBanmsi
KonTpomnpHas padora Ne 1 1 BBIPAXKEHUE, PA3IIOKUATh HA MHOXKUTEIIH,
HeticTBust ¢ anreOpandecKuMu ApOOSIMHU: MIPUBECTH K O0IIEMY 3HAMEHATENI0, COKPAaTUTh
YMHOXKEHUE, JeJIEHUE, BO3BEICHHUE B IpoOb, cBOICTBa 0OpaTHOM
CTEMEHb. MIPOINOPLIMOHAIBHOCTH
[TpeoOpazoBanue n1POoOHO-TUHEHHBIX 11 | YMETh OCYIIECTBIIATH B pallHOHATBHBIX

BBIPOKEHUM CIIO’KEHUE, YMHOXKEHUE,
JICJICHHE.
[IpeoOpazoBaHue BeIpaXKEHHI, COAEPIKAIITIX

BBIPAXKCHUAX YUCIIOBLIC ITOJCTAHOBKHU U
BBIITOJHATE COOTBECTCTBYIOIINUC BEIUUCIICHUA,
BBITTOJIHATH I[GI\/JICTBI/ISI CJIOKCHUS U BBIYUTAHHUSA C

‘rpaxnanckoe Bocnuranue (1);
NaTpUOTHYECKOE BOCTIUTAHUE U (POPMUPOBAHUE POCCUICKON HIEHTUYHOCTH (2);

JTYXOBHOE M HPABCTBEHHOE BOCIIUTAHHE JETEH Ha OCHOBE POCCUHCKUX TPATUIIMOHHBIX IIEeHHOCTEH (3);
npUoOIIeHNE IeTeH K KyJbTypHOMY HaclenuIo (3cTeTuyeckoe BocnuTanue) (4);

MOMYJpU3alisl HAy4YHbIX 3HAHUN Cpeau ieTel (LIeHHOCTH HayqyHoro no3Hauus) (5);

¢bu3nyeckoe BocnuTaHue, GopMUpPOBaHHUE KYJABTYPBI 30POBbsI U AMOLIMOHAJIBHOTO Onaromnonyyus (6);
TPYIOBOE BOCIIUTAHUE U MpodeccCuoHaIbHOE camoonpeneneaue (7);
9KOJIOTHYECKOEe BOCTIUTaHHE (8).
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OcHnoegnvie

Kon- Kon- | Ocnoenvie 6uowl desasmenvhocmu 00yuarOuuxcs
Hanpaenenus
Pa3zoen 60 Temut 60 (na ypoene ynugepcanvHvlx yueOHbIX N
. g 6ocnumamenvHoll
uacoe uacoe oeiicmeuit) *
padomuwl
3HAK MOAYIS anreOpandecKuMu JpoOsSMH, COKpaIaTh Jpoob,
OO0paTHasi NPONOPUHOHAIBHOCTD 2 BBITIOJHATH Pa3fIoKEHHEe MHOTOUWIEHA Ha
N MHOKUTEJN TPUMEHEHUEM M
PyHKIHUH 2 | Cpoiictaa Gynkumy y = LS ['unep6omna. 2 OXKUTEIH IPUMEHEHHEM GOpMYIT
X COKpAIIEHHOTO YMHOKEHUS, BBIIOJIHATD
KontpomnpHas padora Ne 2 1 Hp606pa3013aHne paLMOHATBHBIX BBIPAKEHUH.
YMeTh OCYIIECTBISATh B PALIUOHAIBHBIX
BBIPKCHUSIX YUCIIOBBIC MTOJICTAHOBKU U
BBITIOJHATH COOTBETCTBYIOIINE BBIUMCIICHHUS,
BBITIOJTHSATH ICHCTBUS YMHOKCHUS U JICTICHHSI C
anreOpanvecKuMH IpoOsSMHU, BOSBOIUTH APOOh B
CTCTICHb, BBITIONHSATH MpeoOpa3oBaHme
paIMOHATLHBIX BBIPAXKEHUHN; IPABUIBLHO
yIOTPeOISITh QYHKITMOHATBLHYIO TEPMHHOIOTHIO
(3HaueHue QPyHKUUU, apTyMEHT, rpadux
(GyHKIIUH), CTPOUTH TpaguK 0OpaTHOM
MIPOINOPLIMOHAIBHOCTH, HAXOAUThH 3HAUYCHUS
byukimu Y=K/X 1o rpaduky, mo Gopmye.
PanuonaibHbIE YncIa 1 3HaTh  OmpeAeNeHuss  KBaJpaTHOTO  KOpHS,
MHoxecTBo palnOHaJIbHBIX qUCeIL. apu(METHYECKOr0 KBAJPaTHOTO KOpHS, Kakue
CpaBuenne PalHOHAIBHEIX TUCETL. yucna Ha3bIBAKOTCS paIMoOHaIbHBIMH,
JleificTBUST C palMOHANbHBIMH  YHUCIIAMHU. 1
HppaliOHAbHBIMH, Kak o0o3HauaeTcs
[IpencraBieHne  pamWoOHAIBHOIO  YHCIA .
. MHO>KECTBO paIlMOHAIBHBIX YHCEN; CBOWCTBA
JECATUYIHOMN IPOOBIO.
Yuena 3 | Mippanmonansumie uncaa 2 apu(MeTHYECKOro KBaJpPaTHOTO KOPHS. YMETh 248
1 1
Pacro3naBanue HppanMoOHAIBHBIX YHCEIL. BBIPOKCHHH, COJEpKAIINX KBaJIpaTHBIC KOPHHU;
[Ipumepsl  JOKa3aTenbCTB B anredpe. 2 pelath  ypaBHEHHMS. BHAa X°=a; HAXOIUTH
HMppaiiioHansHOCTh YUCiIa 2. [Ipumenenne NpUOIMKEHHBIE 3HAYEeHUsl KBaJPaTHOTO KOPHS;
B FCOMCTPHH. CpaBHeIfHe HpPaTHOHAIEHBIX HAXOIUTh KBAJAPATHBIN KOPEHDb U3 IIPOU3BEICHHS,
gricell. MHOXKECTBO JIeHCTBUTENHHBIX YUCEIL.
IpoOu, CTENeHH, CTPOUTh Tpapuk (GYHKIUU U
ToxnecrBennbie | 20 | KBagparHble KOpHH 20
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OcHnoegnvie

Kon- Kon- | Ocnoenvie 6uowl desasmenvhocmu 00yuarOuuxcs
Hanpaenenus
Pa3zoen 60 Temut 60 (na ypoene ynugepcanvHvlx yueOHbIX N
. g 6oCnuUmMamenvHou
uacoe uacoe oeiicmeuit) *
padomuwl
npeodpazoBaHus ApudMeTHIEeCKII KBaAPATHBIN KOPCHb 6 HAXOJIUTh 3HAYEHUS 3TOW (YHKUIHUU TO Tpaduky
CpoiicTBa apI/ICbMeTI/IHGCKOFO KBaApaTHOIO Wi 110 (1)opMyJIe; BBIHOCUTH MHOXKUTEIDb U3-TIO]
KopHst Haxoxenne npuommKERHbIX 4 | 3naka KOPHSI, BHOCHTH MHOYHTENb IIOJ 3HAK
HAYCHUH KB THOTO KOPHSI. .
3HAHC AApaTHOro KOp KOPHST; BBITIOJHSATH Pe0Opa30BaHKe BBIPAKEHUH,
KonTpomnsHas padora Ne 3 1
= CoZiepXKallluX KBaJpaTHbIE KOPHHU.
[IpeoOpa3zoBaHue BhIpAKEHUN, COACPIKALTUX
KBaJIpaTHbIe KOPHHU: YMHO)XEHHUE, JEJICHUE, 8
BBIHECEHHE MHOKUTEJS U3-TI0/] 3HAKa KOPHS,
BHECEHHE MHOYUTEJIS MOJ] 3HAK KOPHSL.
Kontpomnsnas padora Ne 4 1
OyHKUA Y = Jx . E& croiicTBa u rpaduk. 3HaTh OCHOBHBIE CBOICTBA PYHKIIUH, YMETh
HaxOAUTh MPOMEKYTKH 3HAKOMIOCTOSHCTBA,
BO3pacTaHus, yObIBAHUS KIIHA.
DyHKIHH 2 2 P & Pyn 1,2,3,8
YMeTh HaXOAUTh 00JIaCTh OTPECIICHUS U
o0macTh 3HaYeHUN QYHKIMH, YUTATh Tpaduk
(GyHKIUU.
KBagparnsblie ypaBHeHust 17
KBanparusie ypaBHEHUS. Henonnbie 3HaTh, YTO TaKo€ KBaJ[paTHOE YypaBHEHHUE,
KBaJlpaTHble ypaBHEHHUS. J[MCKpUMHUHAHT HETIOJIHOE KBAJPaTHOE ypaBHEHHE, MPUBEICHHOE
KBajipaTHOro ypaBHeHUs. dDopmyna kopHei KBaJpaTHOE ypaBHEHUE; bopMyITbI
KBaJIpaTHOTO YypaBHeHHs. Teopema Buera. TUCKPUMHHAHTa U KOPHEW  KBaJpaTHOTO
Teopema, oOparHas Teopeme Buera. ypaBHEHUsI, TepeMy Buera u oOpaTtHyto eil.
S Pemenue KBaJIpaTHBIX ypaBHEHUH: 3HaTh KaKUe ypaBHEHUs HAa3bIBAIOTCS APOOHO-
P 54 | ucnonb3oBanue GOPMYIbI I HAXOXKICHUS palMoHaIbHBIMHM, KaKhe OBIBAIOT  CIIOCOOBI
HepaBeHCTBA 16 3,4,7,8

KOpHEW, rpaduyeckuii MeTox peuieHus,
pasJIoKeHNe Ha MHOXHTENH, TOJ00p KOpHEH
C  HCIONb30BaHUEM  TeopeMmbl  Buera.
KonnuectBo KOpHEM KBaJpaTHOIO
YpaBHEHUs B  3aBUCUMOCTH  OT  €IO
JUCKpUMMHAHTa. bUKBaJpaTHbIe ypaBHEHMUS.
YpaBHEHHMs], CBOAMMBIE K JIMHEWHBIM U

peleHusl ypaBHEeHUH, TOHUMaTh, YTO YpaBHEHUE
— 93TO MareMaTW4yeCKUd ammapar peuieHus
pa3HOOOpa3HbIX 3ajjad MaTeMaTUKH, CMEXHBIX
oOmnacreit 3HaHUH, MPAKTUKH.

YMerp  pemlarb  KBaJgpaTHbIE  YpPaBHEHUS
BBIZICIICHUEM KBaapara JABYyYJICHA, peuarb
KBaJpaTHbIE YpaBHEHUs MO ¢opMmyle, pemarh
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OcHnoegnvie

Kon- Kon- | Ocnoenvie 6uowl desasmenvhocmu 00yuarOuuxcs
Pa3zoen 60 Temut 60 (na ypoene ynugepcanvHvlx yueOHbIX HANpAGACHUA
uacoe uacoe oeiicmeuit) ocnumamenbou
padomuwl
KBajipaTHeIM. KBajpaTHble ypaBHEHHS C HETOJIHBIE  KBAJpaTHbIE ypaBHEHUS, pEIIaTh
1apamMeTPOM. KBaJIpaTHbIE YPaBHEHHUs C IOMOILIBID TEOPEMBI,
KontpomnpHas padora Ne 5 oOparHoii  Teopeme Bumera, UCHOIB30BaThH
TEOpEMY Buera JUISL HaXO0XKJICHUS
1 k03 punreHToB " CBOOOTHOTO qJieHa
KBaJpaTHOTO ypPaBHEHMs; pEIIaTh TEKCTOBbIE
3a/1a4¥ C MOMOIIBIO KBAIPATHBIX YPABHEHUIA.
JlpoOHbIe palMOHAJIbHbIE YPABHEHHUS 13
Pemenne mnpoctedmux ApoOHO-THHEHHBIX Y™metb pemarb JIPOOHO-palOHATbHbBIE
ypaBHEHUH. Pemenue JIpoOHO- ypaBHEHUs, pEIIaTh YpaBHEHUs TpaduuecKum
paluMoHaNbHBIX YPABHEHUM. crocoboM, pemiarb TEKCTOBBIE — 3a7adyll  C
Meronpl peuieHuss YpaBHEHHM: METOIbI [IOMOIIbIO IPOOHO-PAIIIOHATIBHBIX YPABHEHUH.
PaBHOCWJIBHBIX  MpeoOpa3oBaHUd, METON
3aMEeHBI MEpPEeMEHHOH, rpaduyecKkuii MeTos.
Hcnonp3oBaHue CBOWCTB (PYHKUUN MpHU 12 3,4,7,8
peleHnN ypaBHEHUH.
[Ipocreiimne uppalnvoOHaIbHBIE YpPaBHEHUS
BHJA W:a' m:m
YpaBHEHUS BUAAX" =a. YPABHEHUS B LIEIIBIX
YHCIIax.
KonTposbHas pabora Ne 6 1
HepaBencrBa 11 | 3Harh ompejAelieHHe YHUCIOBOTO HEPABEHCTBA C
UYucrioBble HEpaBEHCTBA W HUX CBOICTBA. OJTHOM MEpPEMEHHOM, YTO Ha3bIBAECTCS PEIICHHEM 6.8
[TpoBepka crpaBeNTUBOCTH HepaBeHCTB pu | 10 | HEpaBeHCTBA ¢ OJHOW NEPEMEHHOM, YTO 3HAYUT ’
3a/IaHHBIX 3HAYCHUSIX TEPEMEHHBIX. peUINTh HEPABEHCTBO, CBOWCTBA YHUCJIOBBIX
KontponwsHas pabora Ne 7 1 HEPaBEHCTB, TMOHUMATh (DOPMYITHPOBKY 3agadu
CucreMnl HEPABEHCTB. 13 «pCIINUTH HEPABCHCTBO».
HepaBeHCTBO C HepCMCHHOﬁ. CTpOFI/IC u VYMeTh 3aIlINChIBATH n qUTarh YUCJIOBBIC 5,8
HECTpPOTHE HEpaBEHCTBA. O6macts | 12 | IPOMEXYTKH, H300pakalb MX Ha YHCIIOBOIL
OlpeAeIeHUs HEPABEHCTBA (06J'IaCTL HpHMOﬁ, peuarb JIMHENHBIE HCpaBCHCTBa C

30




OcHnoegnvie

Kon- Kon- | Ocnoenvie 6uowl desasmenvhocmu 00yuarOuuxcs
Pa3zoen 60 Temut 60 (na ypoene ynugepcanvHvlx yueOHbIX HANpAGACHUA
. g 6oCnuUmMamenvHou
uacoe uacoe oeiicmeuit) *
padomuwl
JIOITYCTUMBIX 3HAUEHUI NEpEMEHHOM ). OJIHOM IIEPEMEHHOM, pelarb CHUCTEMBI
Pemenne nepaBeHcTB. HepaBeHcTBa ¢ oiHOM HEPaBEHCTB C OAHON EPEMEHHOM.
IEPEMEHHON U uX cuctembl. CHCTEMBI YMeTh MPUMEHSTh CBOMCTBA HEPABEHCTBA IMPU
HEPABEHCTB C OJIHOW NepeMeHHOU. Pemenue peIlICHNN HEPABEHCTB U MX CHCTEM.
CUCTEM HEPaBEHCTB C OJIHOH INEPEMEHHOM.
N3ob6paxenue pelieHus CUCTEMBbI
HEPAaBEHCTB HA YMCJIOBOW NpsIMOM. 3amuch
pelleHus] CUCTEMbl HEPABEHCTB
KontponpHas pabora Ne 8 1
JIpoOHO-palMoHAIbHBIE BbIPAKEHNUS 9 3HaTh OMpEEICHUE CTENEHU C IEJIBIM U IIeJIBIM
CreneHb C LIEJbIM IOKA3aTeNeM U €€ OTpHULATEIbHBIM MIOKa3aTesem; CBOICTBa
CBOMCTBA. CTENEHHU C LIEJIBIM I10Ka3aTeISIMHU.
OrnpezeneHye CTENEeH! € LEIbIM YMeThb BBINONHATh ACHCTBUSA CO CTEHEHSIMHU C
OTpULATEIbHBIM ITOKa3aTeneM. Haxoxnenue HaTypaJlbHbIM M IL€JbIM  [OKa3aTessiMu;
To:K1ecTBEeHHbIE 9 CTEMEHH C LEJIBIM OTPHUIATEIbHBIM 8 3alUChIBaTh YUCIa B CTAaHJAPTHOM  BHJE, 16
Hpeoﬁpa:;o];a]{p]ﬂ rokaszaresaeM. CBOMCTBA CTEIIEHH C IIEJIBIM 3aIlliChbIBATh HpI/I6J'II/I)KeHHI)Ie 3HA4YCHUA YHCCII, !

nokaszareneM. [IppumeHeHne cBONCTB BBITIONHATh JIEHCTBUSL HAl TPUOIMIKEHHBIMU
CTEMEHHU C LEJIBIM MOKa3aTeseM. 3HAYEHUSIMHU.
CrangapTHbIid BUJ yncia. 3auch YUCEN B
CTaH/JapTHOM BUJE.
KonTposnbHas padora Ne 9 1
DJIeMEeHThI CTATHCTHKH 4
TabnuuHoe M rpaduyeckoe NpeacTaBIeHUE Nwmets npencraBieHre 0 CTAaTUCTUUECKUX XapaK-
JTAHHBIX, cTonb4varsie U KpYroBbl€ TEPUCTUKAX;

CrarucTuka u JUarpaMMmBbl, rpadukw, MIpUMEHEHNE Mpe/CTaBIsATh JaHHbIE B BUJE TaOmuL, aua-

Teopust 4 | nuarpaMM © TpapUKOB JJS  OMHCAHUS rpaMM, TpaduKoOB; 356

BEPOSITHOCTEI 3aBUCHUMOCTEN peanbHBIX BEJIMYMH, yuTaTh WH(OPMAIUIO, TIPEJACTABICHHYIO B BHUE T
u3BJeYeHUe HMHQOpMAIMM W3  TabmMIL, TaOJIMIIBI, TUarpaMMBl, rpaduka;
quarpamMm U rpagukoB. OmnwucarenbHbIE OTpe/IeNsATh OCHOBHBIE CTAaTUCTHUYECKHE Xapak-
CTaTUCTUYECKUE  TOKA3aTeNIM  YHCJIOBBIX TEPUCTUKH YUCIOBBIX HAOOPOB;
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OcHnoegnvie

Kon- Kon- | Ocnoenvie 6uowl desasmenvhocmu 00yuarOuuxcs
Hanpaenenus
Pa3zoen 60 Temut 60 (na ypoene ynugepcanvHvlx yueOHbIX N
. g 6oCnuUmMamenvHou
uacoe uacoe oeiicmeuit) *
padomuwl
HaOOPOB: cpenHee apupMeTHYEeCKoe, MMETh MPEACTABICHUE O POJU 3aKOHA OOJIBIINUX
MeaMaHa, HauOoJbllee W  HaUMEHbIIEe YKcell B MACCOBBIX SBJICHUSX.
3HaueHusa. Mepbl pacceuBaHUs: pa3Max,
JUCTIEPCHUs U CTaH/IaPTHOE OTKIIOHEHHUE.
Cny4daitHass M3MEHYMBOCTh. 3MEHUHMBOCTH
P U3MEPEHUSIX
14 | IloBTOpEeHUE 13 3,7
HTorosas KOHTpoJibHAs paboTa 1

32




9 knacc

(3uaca 6 neoenio, 6 06Ue0OPA306aAMENLHBIX KIACCAX)

Ocnosnble 6uovl OeamenpbHOCMU OcHogHule
Kon- Kon- p
Pazden ¢o Tervi ¢o odyuarouwuxcsa Hanpasnenus
wacoe wacoe (na yposne YHUBEPCANBHBIX yueOHwlX  |6ocnumamensHol
delicmeuit) padomul
2 4 | BBonHOe noBTOpEHME 2y,
KBaaparuuynas pyHKuus 22 4,
@DYHKIIMY U UX CBOWCTBA 3) 3HaTh OCHOBHbIE CBOWCTBa (DyHKIHIA,
KBanparHuslii Tpexunen 4 YMETh HAXOJUTh MPOMEXKYTKH
KonTponbhas pabora Ne 1 1 3HAKOIIOCTOSIHCTBA, BO3pAaCTaHusI,
CpoiicTBa ¥ rpaduk KBaJpaTHIHON QYHKINU 8 yObIBaHUS (QYHKIMI
Crenennas ¢ynkuus. Kopern N-oif creneHn 3 VYMeTh HaXoquTh 007acTh ONpeNeNeHHs U
KonTtpomnsHast pabora Ne 2 1 o0nactp 3HaYeHUU (YHKIHUH, YUTaTh
DyHKIMU 224 rpaduk GyHKIUU
YMeTh pemiarh KBaJpaTHbIE YpaBHEHUS, 1,2,3,8
OTIpEeACISATh 3HAKU KOpHEH
Y™mets BBITIOTHSATH pasliokeHue
KBaJIPaTHOTO TPeX4eHa Ha MHOKUTENN
YMeTp cTpouTh rpaduk (QyHKIUU 3;21)(2 '
BBHITMIOJHATH MpOCTEine mpeodpa3oBaHus
rpaukoB GYHKIMHA
YMeTh cTpouTh TpaduK KBaJpaTUyHOU

‘rpaxpanckoe Bocnuranue (1);

NaTpUOTHYECKOE BOCTIUTAHUE U (POPMUPOBAHUE POCCUICKON HIEHTUYHOCTH (2);

AYXOBHOC U HPABCTBCHHOC BOCIIMTAHHUC JIETEe Ha OCHOBE pOCCHﬁCKHX TPAAULIUOHHBIX LICHHOCTEH (3),

npUoOIIeHNE IeTeH K KyJbTypHOMY HaclenuIo (3cTeTuyeckoe BocnuTanue) (4);

MOMYJISIpU3alusl HAy4YHbIX 3HAHUN cpeu eTel (LIeHHOCTH HayyHOoro no3HaHus) (5);

¢bu3nyeckoe BocnuTaHue, GopMUpPOBaHHUE KYJABTYPBI 30POBbsI U AMOLIMOHAJIBHOTO Onaromnonyyus (6);
TPYIOBOE BOCIIUTAHUE U MpodeccCuoHaIbHOE camoonpeneneaue (7);
9KOJIOTHYECKOEe BOCTIUTaHHE (8).
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Pazoen

Kon-
60
uacoe

Temot

Kon-
60
uacoe

OcHogHble 6UObL 0eAmMenbHOCHU
ooyuarwuxcsa
(nHa ypoeHe yHugepcanbHvlX yueOHbIX
Oeiicmeuit)

byHKINY, BBINOJIHATH npocTeiime
npeoOpa3zoBaHus rpadukoB GyHKITUN
YMeTh CcTpouTh Tpaduk KBagpaTHYHOMN
GyHKUIUMY» HaXOOUTh IO TrpaduKy HyIH
GYHKIUU, TPOMEKYTKH, TIe (QYHKIHS
IPUHUMAET IIOJIOXKUTENbHBIE u
OTpHIIATENIbHBIC 3HAYCHHUSI.

YMmeTh nocTpouth rpaduk QyHKIUU Yy=ax
U IpUMEHATH €€ CBOMCTBA. YMETh
MOCTPOUTH Tpaduk QPyHKIUN y:ax2 + bx +
C ¥ IPUMEHSATH €€ CBOMCTBA

YMeTh HaxOAWTh TOKH  IEpecedyeHust
rpaduka KBagparnanoii GyHKIIUM C OCAMU
KOOPIMHAT. YMETh Pa3JIOKHUTh KBaJpaTHbIN
TPEXUWIEH HA MHOXHTEIIH.

VYMeTb perarh KBaipaTHOE ypaBHEHHUE.
YMeTp pemars KBaJpaTHOE HEPABEHCTBO
ayre0panyeckum CIOCOOOM. YmeTh
pemiatb  KBaJIpaTHOE€  HEPABEHCTBO  C
MOMOIIBIO rpaduka KBaJ[paTUYHOMN
byHKIIUH

VYMeTh pemiath KBaJpaTHOE HEPaBEHCTBO
METOIOM HHTEPBAJIOB. YMETh HAaXOAUTh
MHOXXECTBO  3HAau€HWH  KBaJpaTUYHOMN
GyHKIMHU.

YMeTh peliarb HEPaBEHCTBO ax>+Bx+c.>0
Ha OCHOBE CBOWMCTB  KBaJpaTHYHOMN

byHKIIH

2

OcHnoegnvie
Hanpaenenus

eocnumamenvHou

*
paoomuwt

YpaBHeHus u

31 4.

Cucrembl ypaBHeHHUH

14 4

YpaBHEHHUs C OTHOU NIEPEMEHHOU

3HaTh MCTOJbI PCIICHUA ypaBHeHHf/'IZ

6,8
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Kon- Kou- OcHogHbie 6u0bl OeamenbHOCmU OcHognuie
Puzden o Tensr ¢o odyuarowuxcs Hanpasnenusn
wacos wacoe (na ypoene YHUGEpCanbHbIX yuebnvix  |\gocnumamensuou
Oelicmeuit) paoomuwt
HepaBeHCTBa HepaBeHcTBa ¢ 0THOM IEPEMEHHOM 3) a) pa3joKeHUE Ha MHOXKUTEIIH;
Kontponbshas padora Ne 3 1 0) BBeZIcHIE HOBOM MePEeMEHHOM’;
B)rpaduueckuii crnocoo.
YMeTh pelarh 1ielible ypaBHEHUSI METOJI0M
BBEJICHHs HOBOM ITIEPEMEHHOMN
YpaBHeHHs M HEPABEHCTBA C ABYMSA 17 u.
nepeMeHHbIMH
VYpaBHeHUs ¢ AByMs IEPEMEHHBIMH U UX 10 | 3Hare MeTOIBI pElICHUs YPaBHEHUI:
CHUCTEMBbI a) pa3loKeHUEe Ha MHOXKUTEIH;
HepaBenctBa ¢ AByMs epeMEHHBIMU U UX 6 0) BBe/leHNE HOBOM MEPEMEHHOI;
CUCTEMBI B)rpaduIecKuii criocoo.
KonTponbhas pabora Ne 4 1 VYMeTh pemarb CUCTEMBI 2 YpaBHEHHUH C 2
MEPEMEHHBIMH I'PpaUIECKIM CIIOCOOOM 6.8
VYMmeTrp  pemiatb  ypaBHeHMs ¢ 2 ’
MIEPEMEHHBIMH CIIOCOOOM TOJCTAHOBKH U
CJIOKEHHUS
YMeTp pemiarth 3a1aud «Ha padboTy», «Ha
JBIDKEHUE» U JpYyrHe COCTaBJICHHUEM
CHCTEM YPABHEHUM.
Yucnosas nocneaoBareabHOCTh. [IpumMepsl 1 JloGuTbcs TOHUMaHHSA TEPMHHOB «UJIEH
YHCJIOBBIX MOCIIEI0BAaTEIbHOCTEH. MIOCJIEZIOBATEIbBHOCTHY»,  «HOMEpP  WIEHa
beckoHeuHbIe TOCIE0BATENBHOCTH. MOCIIEIOBATENILHOCTY, «popMyna N —To
Apudmerrueckas mporpeccus 6 yjieHa apu(PMETUIECKON TPOrpeccCum»
Iocen0BaTeIbHOCTH Konrposnbras padora Ne 5 1 | 3uarp (I)OPM}?IY N —ro  wieHa
M Iporpeccnn 154 FeOMeprIquKa;[ Iporpeccust 6 apI/I(l)MeTI/IIIeCKOI/I HpOFpeECHH, CBOHCTBA 3,5,8
KontponwsHas padora Ne 6 1 YIIeHOB  apU(METHYECKOH TMPOTPECCHH,
crnocoObl  3amaHus  apupMeTHyecKou
Iporpeccun
3HaTh, Kakas MOCJIEZIOBATEILHOCTh
SBIISIETCS reOMETPHUYECKOH, YMETh
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Pazoen

Kon-
60
uacoe

Temot

Kon-
60
uacoe

OcHogHble 6UObL 0eAmMenbHOCHU
ooyuarwuxcsa
(nHa ypoeHe yHugepcanbHvlX yueOHbIX
Oeiicmeuit)

SABIIACTCS M
FEOMETPUYECKOH,

BBISIBJISATD,
MIOCJIE/I0BAaTEIbHOCTD
€CJIM 1, TO HAXOIUTB (
YMeTh npuUMEHATH (GopMyny cymMmbl N —
IIEPBBIX YJICHOB apupMeTHIECKOI
MIPOrPECCUU IIPHU PELICHUU 33]1a4

Ymers BBIYUCIIAITH Tr000H YICH
reOMETPUYECKON Mporpeccuu mno dpopmyne,
3HaTh CBOMCTBA YJICHOB I€OMETPUYECKON
MIPOrpeccuu

YMETh NPpUMEHSTH (POPMYITY MIPH PEIICHUU
CTaHJapTHBIX 3a]a4

YMeTh NpUMEHATH GopMyny S=
pELIeHUHU TPAKTUYECKUX 3a]1a4
Ymets HAXOAUTH
apudmeTnyeckor mporpeccuu
YMeTh HaXOOUTh CyMMY N MEPBBIX WICHOB
apu(METHUYECKON  Mporpeccuu.  YMeTb
HaxOJWTh JIO00N YJeH TeOMETPUUYECKOM
IIPOTPECCUMN.

YMeTh HaXOOUTh CyMMY N MEPBBIX YICHOB
FE€OMETPUYECKON MPOTPECCHH.

YMmeTh pemars 3a1a4u.

pu

pa3HOCTb

OcHnoegnvie
Hanpaenenus

eocnumamenvHou

*
paoomuwt

DJIeMeHTBI
KOMOMHATOPUKH H
TEOPUH BEPOATHOCTEH

114

JIeMeHThI KOMOMHATOPUKH

IIpaBuno YMHOXEHUS, [IEPECTaHOBKH,
¢akropuan uncna. CoyeTaHWsi U  YHCIO
coueranui. dopMmysra Yucaa COYETAHUM.
Tpeyronsuuk Ilackamsa. OnbITEI ¢ OOJBIIUM
YUCJIIOM PAaBHOBO3MOXKHBIX  JJIEMEHTApHBIX
coObITUH. Bpluncienne BeposTHOCTEH B
ONBITaX C MPUMEHEHHEM KOMOWHATOPHBIX

3HaTh U TOHUMAaTh: KOMOWHATOPHOE
MPAaBUJIO YMHOXKECHUS,

(dbopMyIBI YKcTa MepeCcTaHOBOK,
pa3MenIeHnid, COUeTaHul;

TEOPUHU BEPOATHOCTEN. YMETh: pPellaTh
YIOPaXHEHUS U 3a7a4, IPUMEHSS
U3yYeHHbIE (POPMYIBI; BBIYUCIISATH
BEPOSITHOCTH.

3,5,6
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Kon- Kon- Ocnognvle 6udbl OesmensbHocmu Ocnoenvie
Pasden 0 Temol o odyuarouwuxca Hanpasnenus
wacoe wacos (na ypoene YHUGEPCANLHBIX yuebHblx  |6ocnumamensrol
Oelicmeuit) paoomuwt
dopmyiL. NMmers mpencraBieHue O CTaTUCTUYECKUX
Cayuaiinbie coObITHS 6 4. | XapaKTEpUCTUKAX, BEPOATHOCTH CIIydai-
Cityyaiinbie OITBITHI (3KCTIEPUMEHTHI), HOTO COOBITHS, KOMOMHATOPHBIX 3aja49ax;
3JIEMEHTapHbIE Clly4aiiHble COOBITHS pewarb MpocTeiine KOMOUHATOPHbIE 3a-
(ucxonpl).  BeposiTHOCTM — 3J€MEHTapHBIX Ja4d METOIOM IpsSIMOTO M OPraHU30BaH-
COOBITHIA. CoObITHs B Clly4ailHbIX HOro nepedopa;
SKCIEPUMEHTAaX M  OJarompusTCTBYIOLIUE IpPEACTABIATh J@HHbIE B BUAe Ta0nuL,
JJIeMEHTapHble  coOblTUd.  BepostHocTH Jyarpamm, rpaukos;
CIIy4alHbIX COOBITHI. OnbITbI c YUTaTh UHPOPMANHUIO, IPEICTABICHHYIO B
PaBHOBO3MOXHBIMU 3JIEeMEHTapHBIMU BUJie TaOJIMIIbI, JUarpaMMel, rpaduka;
coOpiTuaMU. Kraccuueckue BEpOSTHOCTHBIC OnpeaCiATE OCHOBHBIC CTaTHCTHYCCKHC
OTBITHI C HWCIOJB30BAHUEM MOHET, KyOHKOB. XapaKTEPUCTHKHU YHCIOBBIX HA0OPOB;
IIpencraBiaeHne  COOBITHM € IOMOIIBIO OLICHUBAaTh BEPOSATHOCTb COOBITHUS B IpPO-
auarpamMm  Diiniepa. [IpoTuBOIONIOKHBIE CTEHIINX CITy4asX;
COOBITHS, OOBEIMHEHME U  IepecedyeHue UMETh IMPEJCTABICHUE O pOJIM 3aKOHA
coObITHil. [IpaBUIIO CI0KEHUS BEPOATHOCTEH. OOJIBIINX YKCETT B MACCOBBIX SBJICHUSAX.
CnyuaitHsiii BBIOOD. IIpencrasienue
JKCIIEpUMEHTA B BUJE JepeBa. HeszaBucumsle
COOBITHSL. YMHOKEHHE BEPOATHOCTEU
He3aBUCUMBIX coObITHI. [locnenoBarenbHble
He3aBucHUMble ucnblTanud. [Ipencrasnenue o
HE3aBHCHMBIX COOBITUSIX B dKU3HU
KonTponbHas pabora Ne 7 1
OcHOBHBIC MeETOAbl PeLICHUS TEKCTOBBIX 1 Pemare HecHOXHBIE CIOKETHBIE 3aJa4u
3aja4 pasHBIX THUIOB Ha Bce apu(pMeTHYECKue
OCHOBHBIE METOZIBI pELIEHHUS] TEKCTOBBIX 1 AICHCTBHA,
Pewienue mexcmogvix 7 |samau apudmermueckui, anreGpamueckuii, CTPOUTH MOZEIb YCJIOBHS 3a1auu (B BHIE 12478
3a0au HepeGOp BAPHAHTOR, TabJINLbI, CXEMPI, PUCYHKa HIH ypaBHe-
3anauu Ha Bce apuMeTHUYECKHUE AeHCTBUS 1 HUA), B KOTODOH JIaHbI 3HACHUS JBYX M3
TpeX B3aUMOCBSI3aHHBIX BEJINYUH, C LEIBIO
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Pazoen

Kon-
60
uacoe

OcHogHble 6UObL 0eAmMenbHOCHU
ooyuarwuxcsa
(nHa ypoeHe yHugepcanbHvlX yueOHbIX
Oeiicmeuit)

Kon-
Temul 60
uacoe
Pemenue TeKcTOBBIX 3a1ad apuMETHUECKUM 1
cnocobom. Hcrnonp3oBanue TabmuL, CxeM,
YepTeKel, APYruX CpEACTB IPEACTaBICHUS
JAHHBIX [IPU PELICHUH 3a/1a4H.
3ajauun Ha IBUKeHHE, PA00TY M MOKYIKH 2
AHanu3 BO3MOXHBIX CHUTyallUil B3aMMHOTO 2
PacrnoiaokKeHUsl 0ObEKTOB MPU UX JBUKECHHH,
COOTHOUICHHS] 00BEMOB BBIMOIHIEMBIX PaboT
IIPY COBMECTHOM paborTe.
3agauu Ha YACTH, 0JIU, IPOLEHTHI 2
Pemenue 3a1a4 Ha HaXOX/JIEHHWE YACTH 4YMCIa 2
U YHuClla M0 €ro 4acTu. PemeHue 3amad Ha
MPOLEHTHI U Joau. lIpuMmeHeHue npornopumii
IIPY pELICHNN 3a/]ad.
Jlornueckue 3aga4u 1
Pemenne normueckux 3azad.  Pemenue 1

JIOTHYECKUX 3aJlad ¢ TIOMOIIbI0 Tpados,
TabIHLI.

MOUCKa pPCIICHHA 3adadr; OCYIICCTBIIATH
Croco0 MOouCKa pelieHus 3aJad, B KOTO-
POM PACCyKIEHUE CTPOUTCS OT YCIOBUA K
TpeOOBaHUIO WM OT TpeOOBaHUSA K yCJO-
BHUIO; COCTABJIATH IJIaH PCIICHUA 3a1a4u,
BBIJICIIATH 3TAIIbI PEIICHU 3a]1a4U;
HHTCPIPECTUPOBATH BbIYUCIUTCIIbBHBIC
pesynbrarsl B 3ajade,  MCCIENOBaThb
IIOJly4EHHOE DPEIICHUE 3aJa4M; 3HAThb
pasnnyue ckopocTeil oObekTa B CTOsueH
BOJAC, ITPOTHUB TCUCHUS U 11O TCUHCHUIO PCKHU,
pelmars 3aa4d Ha HaXOXKICHHE 4YacTH
YyCJIa M YWCIa 10 €ro 4acTu; pelarb
3ajjadyd Ppa3HbIX THUMNOB (Ha pPaboTy, Ha
IMOKYIIKH, Ha I[BI/I)KCHI/IC), CBA3BIBAIOIIINUX
TPH BEJIMUYUHBI, BBIACIATD 3TU BEIUYUHBI U
OTHOUICHUSA MCKOY HHUMU, HaxXoauThb
IIPOLICHT OT YMCJIA, YUCIIO IO MIPOLIEHTY OT
HEro, HaxXOAUTb MNPOUCHTHOC CHWIXCHUC
WU TPOLEHTHOE IIOBBIICHUE BEJIWYUHBIL;
pemarb HECIOKHBIE JIOTMYECKUE 3a7adu
METOJIOM PaCCYKICHUU

OcHnoegnvie
Hanpaenenus

eocnumamenvHou

*
paoomuwt

38



OcHogHbie 6u0bl OeamenbHOCmU OcHognuie
Koa- Kox- odyuarowuxcs Hanpaenenus

Pa3zoen 60 Temur 60 v “ D .
(Ha ypoeHe yHuGepcanbHbIX YUEOHBIX  |60CRUMAMENbHOIL

yacos yacos N N *

Oelicmeuit) padomuwl
144 | IloBTOpPEHME 14 4.
HTorosasi KOHTpoJIbHAsI padoTa 1
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9 knacc
(4 uaca 6 neoeno, 6 nuyelickux Kkiaccax)

OcHogHbie 6udbl OeamenbHOCmU OcHogHnule
Kon- Kon- p
Pazden ¢o Tesot ¢o odyuarowuxcs Hanpasnenusn
wacos wacoe (na ypoene yHUGEpCanbHbIX yuebnvix  |\gocnumamenvHou
Oelicmeuit) padomuwl
2 4 | BBogHOE OBTOpPEHHE 24,

KBagparuunas pynkius 26 u.

DYHKIIMY U UX CBOMCTBA 4 3HaTh OCHOBHBIE CBOWCTBa (DYHKIIUH,

KBagparHslil TpexuineH 7 yYMETh HaXOIUThb IIPOMEXKYTKHU

KonTpoabHas padora Ne 1 1 3HAKOIIOCTOSIHCTBA, BO3pacTaHus,

CpoiicTBa 1 rpad ik KBapaTHIHON (QYHKIIHH. 10 yObIBaHUS (QYHKIUN

Crenennas @ynkuusa. Kopens nN-oii creneHn 3 YMeTh HaxXOAMTH OONACTh ONPENEICHHS U

KonTtposbHas pabora Ne 2 1 obnmacTe 3HaYeHUW (QyHKUHUHM, YUTATh
rpaduk QyHKIHUN

POyHKIHA 26 4 YMeTp pemarb KBaJpaTHbIE YPaBHEHMS, 1238

OTIPEICIATh 3HAKW KOpHEH .
YmeTh BBITIOTHSATH pas3ioKeHue
KBaJIpaTHOTO TpeX4uJjeHa Ha MHOKUTENN
YMeTh cTpouTh rpapuk (GyHKIUU y:aX2 ’
BBINOJHATH NpOCTeiine nmpeodpa3oBaHus
rpaduKoB GyHKIUI
YMeTp CTpouTh Tpa@uK KBaJgpaTHUYHOMN
byHKIMH, BBITIOJTHSITh IpOCTENIINE

‘rpaxnanckoe Bocnuranue (1);

NaTpUOTHYECKOE BOCTIUTAHUE U (POPMUPOBAHUE POCCUICKON HIEHTUYHOCTH (2);

AYXOBHOC U HPABCTBCHHOC BOCIIMTAHHUC JIETEe Ha OCHOBE pOCCHﬁCKHX TPAAULIUOHHBIX LICHHOCTEH (3),

MPUOOIICHUE IETEH K KYJIBTYPHOMY HaCIeIUI0 (3CTETHUECKOE BocuTanue) (4);

MOMYJISIpU3alusl HAy4YHbIX 3HAHUN cpeu eTel (LIeHHOCTH HayyHOoro no3HaHus) (5);

¢bu3nyeckoe BocnuTaHue, GopMUpPOBaHHUE KYJABTYPBI 30POBbsI U AMOLIMOHAJIBHOTO Onaromnonyyus (6);
TPYIOBOE BOCIIUTAHUE U MpodeccCuoHaIbHOE camoonpeneneaue (7);
9KOJIOTHYECKOEe BOCTIUTaHHE (8).
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Pazoen

Kon-
60
uacoe

Temot

Kon-
60
uacoe

OcHogHble 6UObL 0eAmMenbHOCHU
ooyuarwuxcsa
(nHa ypoeHe yHugepcanbHvlX yueOHbIX
Oeiicmeuit)

npeoOpa3oBanus rpadukoB QyHKIHUN
YMeTb cTpouTh rpaduk KBagpaTUYHOMN
GYHKIUWY» HAaXOOUTh NO TpaduKky HYyIH
(GYHKIIMKA, TIPOMEXKYTKH, T1ne (QyHKIUS
IIPUHUMAET I10JIO’KUTEIIbHbIE u
OTPHILIATENIbHbIE 3HAYECHHUS.

YMeTh MoCTpouTh rpaduk GyHKIHH y=ax”
U TIpUMEHATh €€ CBOMCTBA. YMETh
nocrponts rpaduk Gyskimn y=ax’ + bx +
C M IPUMEHSATH €€ CBOMCTBA

YMeTh HaXOUTh TOKHU MEPECeUEHUs
rpaduka KBagparnunoii GpyHKINHU C OCIMU
KOOpAMHAT. YMETh Pa3JIOKUTh KBAJAPATHBIN
TPEXUWIEH HA MHOXUTEINU. YMETh peIiaTh
KBaJIpaTHOE YpaBHEHHUE.

VYMeTh pewiath KBaJpaTHOE HEPaBEHCTBO
anredpandecKum criocobom. Ymethb
pemarb  KBaJApaTHOE  HEPABEHCTBO C
MTOMOIIbIO rpaduka KBaJIpaTUYHOU
byHKIIH

YMeTp pemarb KBaJpaTHOE HEPABEHCTBO
METOAOM HHTEPBAJIOB. YMETb HAaXOAWUTH
MHO)XECTBO ~ 3HAQUEHHMM  KBaJpaTHYHOU
byHKIUH.

VMeTh pelaTh HEpaBeHCTBO ax +bx+c.>0
Ha  OCHOBE CBOMCTB  KBaJpaTHU4HOHN

GbyHKIIUN

OcHnoegnvie
Hanpaenenus

eocnumamenvHou

*
paoomuwt

YpaBHeHust u
HEePaBEeHCTBA

41 4,

Cucrembl ypaBHeHUH

194

YpaBHEHHUs C OTHOU NIEPEMEHHOU

13

HepaBeHcTBa ¢ 0THON IEpeMEHHOM

KonTponbHas pabota Ne 3

3HaTh METOABI PELICHHS YPABHEHMI:
a) pa3IOKeHNE Ha MHOXKHTEIIN;
0) BBeleHHE HOBOM MEPEMEHHOI;

6,8
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OcHogHbie 6u0bl OeamenbHOCmU OcHognuie
Kon- Kon- p
Pazden ¢o Tersi ¢o odyuarowguxcs Hanpasnenusn
wacos wacoe (na ypoene YHUGEpCanbHbIX yuebnvix  |\gocnumamensuou
Oelicmeuit) paoomuwt
B)rpaduueckuii crnocoo.
VYMeTh perarh 1esble ypaBHEHHsI METOJJOM
BBEJICHHsI HOBOM ITIEPEMEHHON
YpaBHeHHUSs] H HEPABEHCTBA € ABYMS 22 4.
nepeMeHHbIMH
VYpaBHeHUs ¢ ABYMS IEPEMEHHBIMH U UX 13 3HaTh METO/BI pEIICHUS YpaBHEHUI:
CHCTEMBI a) pa3yIoKEeHHEe Ha MHOXUTENH;
HepaBeHctBa ¢ 1ByMs IEpEMEHHBIMU U UX 8 0) BBEZICHHE HOBOW I1EPEMEHHOM;
CUCTEMBI B)rpadudeckuii crocoo.
KonTponbhas pabora Ne 4 1 YMeTp pemarb CUCTEMbI 2 ypaBHEHHH C 2
NEPEMEHHBIMU I'pauIeCKUM CIOCOOOM 6.8
YMerp  pemarb  ypaBHeHHs ¢ 2 ’
HNEPEMEHHBIMH CIOCOOOM TMOACTAHOBKH M
CIIOKEHUS
VYMeTh pemarh 3aaud «Ha paboTy», «Ha
JBUKEHHE» M JIpyIrHMe COCTaBJICHHEM
CUCTEM YpaBHEHUM.
UYucnoBas nocienoBareiabHOCTb. [Iprumepsr JloOUTbCST TIOHUMaHHS TEPMHHOB «UJICH
YHCIIOBBIX MOCIE0BATENIbHOCTEH. 1 MOCJIeIOBATENIFHOCTUY»,  «HOMEp  WieHa
beckoHeuHbIe 0CIe10BaTeNbHOCTH. MOCJIEZIOBATENILHOCTHY, «dopMyina N —TO
Apudmernueckas nporpeccus 8 yjieHa apu(MeTHIecKoi mporpeccun»
KonrtponbsHas pabora Ne 5 1 3Hatb  GQopMyaly N —TO  4leHa
FeOMeTqueCKa;[ nporpeccust 11 apH(l)MeTH‘leCKOP'I IIporpeccuu, CBOIiCTBa
ITocaenoBaTeIbHOCTH 22 q KoutponbHas pabora Ne 6 1 YWICHOB apu(METHUYECKOW TMPOTPECCHUH, 358
U Nporpeccuu crnocoObl  3agaHud  apu(pMETHUECKOH "
nporpeccuu
3HaTh, Kakas MOCIIeI0BATEILHOCTh
SIBIISICTCS TeOMETPHUYECKOH, YMETh
BBISIBIIATD, SBIISIETCS M
MOCJIEZI0BATEIbHOCTh reOMETPUYECKOH,
€CJIU J1a, TO HaXOJUTh (
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Pazoen

Kon-
60
uacoe

Temot

Kon-
60
uacoe

OcHogHble 6UObL 0eAmMenbHOCHU
ooyuarwuxcsa
(nHa ypoeHe yHugepcanbHvlX yueOHbIX
Oeiicmeuit)

YMeTh NpPUMEHATh (OPMYTy CyMMBI N —
HEePBbIX YJICHOB apupMeTHIecKon
IIPOrPeCcCUN IPU PEIICHUH 3a7a4

YMmetb BBIYUCIISTh 060 YJIeH
reOMETPUYECKOI Iporpeccuu o Gpopmyie,
3HaTb CBOMCTBA UIEHOB I'€OMETPHUUYECKOMN
nporpeccuu

YMeTh NpUMEHATh GOpPMYILy IIPU PELICHUU
CTaHJAPTHBIX 3334

YMeTh NpuUMEHATh GopMmyny S= npu
pELIEHNN IPAKTUUECKUX 3a7a4

YmeTs HaXOJIUTh pa3sHOCTh
apudmeTryecko mporpeccuu

YMeTh HaXOAUTh CyMMY N HEPBBIX YJIEHOB
apudmernyeckoid  mporpeccuu.  YMeThb
HaXOAMTh JIIOOOH WiIE€H TIeOMeTpPUYECKOM
IIPOrPECCHUH.

YMeTh HAXOAUTH CyMMY N MEPBBIX YJICHOB
reOMETPUYECKON MPOTPECCHH.

YMeTh penars 3a1auu.

OcHnoegnvie
Hanpaenenus

eocnumamenvHou

*
paoomuwt

DJIeMEeHTBI
KOMOMHATOPUKH H
TEOPUH BePOSATHOCTEH

114

DJieMeHTbl KOMOMHATOPUKH

[IpaBuno
bakTopuan
COYETAHUN.

YMHOXKCHHA, NEPECCTAaHOBKMU,
yucina. CoderaHuss W YHUCIO
@opMmynna 4Yuciaa COYETaHHI.

Tpeyronbauk Ilackans. OmnelTel ¢ GOJBIIUM
YHUCJIOM PAaBHOBO3MOXHBIX  3J€MEHTAPHBIX

COOBITHUH.
OIIbITax ¢C

bopmyi.

Briunciienue  BeposITHOCTER B
MPUMEHEHHEM KOMOWHATOPHBIX

CayuaiiHble cOObITHUS

CrnyuaiiHble

OMBITHI (9KCTIEpUMEHTHI),

3HaTh ¥ MOHUMATh: KOMOMHATOPHOE
MPaBUIIO YMHOKEHHS;

(GbopMyITbI YKcIia IEPECTAHOBOK,
pa3sMeLIEHn, COUETaHU;

TEOPUHU BEPOATHOCTEN. YMETh: pelIaTh
YIOPaKHEHUS U 33]]a4d, TPUMEHSA
M3y4YeHHBIE (POPMYITBI; BBIYUCIISATH
BEPOSITHOCTH.

Nmets mpencraBieHne O CTAaTUCTUYECKUX
XapaKTEPUCTUKAX, BEPOSTHOCTH Cly4ai-
HOTO COOBITHS, KOMOMHATOPHBIX 3a7a9ax;

3,5,6
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OcHogHbie 6u0bl OeamenbHOCmU OcHognuie
Kon- Kon- p
Pasoen o Temsl ¢o ooyuarouguxca Hanpasnenus
(Ha ypoeHe yHUBEPCAIbHBIX YUEOHBIX  |6OCHUMAMENbHOT
uacoe uacoe N N *
Oelicmeuit) paoomuwt
3JIEMEHTapHbIC cily4yaliHbIe coObITHS pemars mpocTeinme KOMOMHATOPHBIE 3a-
(ucxompl).  BepoATHOCTHM  31€MEHTapHBIX Jlayl METOJIOM HPSIMOTO M OpPraHU30BaH-
COOBITHIA. CoObiTust B CIIy4aiHbIX HOT0 1epedopa;
SKCIEPUMEHTAaX M  OJaronpusTCTBYIOLIUE MpeJCTaBIATh JaHHbIE B BUAE TaOmuIl,
JNeMeHTapHble  coOblTHsA.  BepostHocTn IuarpaMmm, rpa@ukos;
CIIy4alHbIX COOBITHH. OnbIThI c YUTaTh MHGOPMAIUIO, MPEACTABICHHYIO B
PaBHOBO3MOXHBIMH 3JIEeMEHTapHBIMU BUJIE TaOJIHIIBI, TUArPaMMBI, Tpaduka;
coOpiTuaMu. Kraccuueckue BEpOSTHOCTHBIC ONpeNeNsiTh OCHOBHBIE CTaTUCTHYECKHUE
OIBITBI C HWCIOJB30BAHUEM MOHET, KyOWKOB. XapaKTEPUCTUKU YUCIOBBIX HAOOPOB;
[IpencraBinenne  coOBITUH €  MOMOIIBIO OIICHUBATh BEPOATHOCTb COOBITHUS B MPO-
nuarpamMm  Oinepa.  [IporuBononoxHbie CTEHIINX CIIy4asX;
COOBITHUS, OOBEOUHEHHE U MepeceuyeHue MMETh TIPEJICTABICHHE O POJIU 3aKOHA
coObrThid. [IpaBUiIO CIOKEHUST BEPOSITHOCTEH. OOJBIINX YKCETT B MACCOBBIX SBJICHHSIX.
CnydaiiHbIi BBIOOD. [IpencraBnenue
JKCIIEpUMEHTa B BUJE JepeBa. HezaBucumbie
COOBITHS. YMHOXEHHE BEPOSTHOCTEH
He3aBUCUMBIX coObITHi. [locnmenoBarenbHbIC
He3aBucuMble ucnbiTanus. [IpeacraBnenue o
HE3aBUCHUMBIX COOBITHSIX B KU3HU
KonTponbHas pabora Ne 7 1
OcHOBHBIC MeETOAbI PelIeHUs] TEKCTOBBIX 1 Pemare HecHOXHBIE CIOKETHBIE 3aJa4u
3ajay pPa3HBIX THUIOB Ha BCE apU(METHUECKHE
OCHOBHBIE METOABl PEUIEHUsI TEKCTOBBIX JIEHUCTBUS;
3ama4  apu(METHUECKui, anredpandecKkui, 1 CTPOUTH MOJEIb YCIOBUS 3a7auu (B BUIE
nepe0op BapHaHTOB. TaOMUIbI, CXEMBI, PUCYHKa WU YypaBHe-
Pewienue mexcmogoix = .
oau 7 | 3apaum Ha Bce apudMeTHYeCKHe AelCTBHSA 1 HUsT), B KOTOPOH [[aHbl 3HAYEHHS JIByX W3 1,2,4,7,8
3a Pemenne TeKCTOBBIX 3a/ad apH(PMETHUECKUM TPEX B3aUMOCBA3AHHBIX BEJIUINH, C HEJIBIO
crmocoboM. Hcmonp3oBaHue TaONMIl, CXEM, 1 IIONCKa PEIIECHUs 3ada4dd; OCYIICCTBIATH
4EepTEeXKEN, IPYIMX CpPEACTB IPEACTaBICHUS croco0 TMOouCKa pelieHus 3aJad, B KOTO-
JAHHBIX TIPU PEIICHUHN 3aJ1a9H. POM paccyXJI€HUE CTPOUTCSI OT YCIOBUS K
3aauu Ha IBMKEHHE, Pa00Ty M IOKYNKH 2 TPeOOBAHMIO MM OT TPEOOBaHMs K YCIIO-
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OcHOBHble 6UObL 0eAmMEeTbHOCU OcHnoeHble
Kon- Kon- p
Puzden o Temsl ¢o ooyuarwuxcsa Hanpasnenus
wacos wacoe (na ypoene YHUGEpCanbHbIX YueoHvix gocnumamenbHou
Oelicmeuit) paoomuwt
AHanu3 BO3MOXHBIX CHUTYyalluid B3aUMHOIO BHIO; COCTABJIATH IJIaH PeLICHUs 3a/1a4H;
pacIoJIOKeHHsI OOBEKTOB MPH HMX JBHWKEHUH, 2 BBIJICTISATh 3TAlbl PEIICHUS 3a/1a4H;
COOTHOIICHHUSI 0OBEMOB BBHITIOTHAEMBIX pabOT UHTEPIPETUPOBATH BBIYHCIIUTEIIbHBIC
IIPU COBMECTHOM padore. pe3ynbTarbl B 3aja4ye, MCCIEA0BaTh
3aja4um HA YaCTH, 10U, TPOIEHTHI 2 MOJIyYCHHOE pelIeHUEe 3aJaud; 3HaTh
Pemenue 3amau Ha HaXOXKJICHHE YacTH YHCIIA pasnnuue ckopocTeil oObekTa B CTOsueH
M 4YHuclla II0 €ro 4JacTdu. Pemenue 3amad Ha 2 BOJIC, IPOTHB TCUCHUS U 110 TCUCHHUIO PEKH,
IPOLEHTHl U Aonu. IIpuMeHeHne nponopuui pemarb 3aJadd Ha HAXO0XKACHHC 4YacTu
MpY PEUICHUH 3a]1ad. YUCJIa W YKCIa IO €ro 4YacTu; pellaTh
Jlornueckue 3a1a4U 1 3aJladid Pa3HbIX THIIOB (Ha pa60Ty, Ha
Pemrenne  ymormueckux  3agad.  Pemnrenue MOKYIKH, Ha JBHKCHHC), CBSI3BIBAIOLIMX
JIOTMYECKUX 3a1ad C IIOMOINBIO rpa(l)OB’ TpH BCIWYHHBI, BBIACIIATL 9TU BCIIMYUHBI K
TabIIHIL. OTHOIIEGHUS MEXAY HHMH; HaXOIUTh
1 MIPOLICHT OT YMCJIA, YUCIIO MO MPOLEHTY OT
HEro, HaXOIWUThb MPOILIEHTHOE CHHUXCHUE
WM TIPOLICHTHOE MOBBIIIEHUE BEJIUYUHBI,
perarb HECIOXKHbIE JIOTMUECKHEe 3aauu
METOJIOM PaCCyKICHUU
274 | IloBTOpeHue 26 4.
HTorosasi KOHTpoJIbHasi padoTa 1

COINTACOBAHO

[Iporoxon Ne 1 3acenanus MO yuuteneit
€CTECTBEHHO-MaTeMaTH4eCcKOro KA
ot 30.08.2021r.

T.B. Kynnnnosa

COITTACOBAHO

3amecturens aupekropa no YBP

30.08.2021 r

E.B. 3yenko
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