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HosicHuTeabHASA 3aNMCKa

Pabouast mporpamma yueO6HOTO peameTa «Anredpay» pazpadoTana Ajist O0ydeHUs YIaIIHXCs
7-9 KJ1accoB B COOTBETCTBHH C:
. @DenepanbHBIM TOCYIApCTBEHHBIM 00pa30BaTENIbHBIM CTAaHAAPTOM OCHOBHOTO OOILEro
oOpa3oBaHMs, YTBEPKAEHHBIM MpHKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoi
®enepanun ot 17.12. 2010 T Ne 1897 (B pen. IIpukazoB MunoOpuayku Poccuu ot 29.12.2014 Ne
1644, ot 31.12.2015 Ne 1577)
C yuerom:
J [TpumepHOI OCHOBHON 00pa30BaTEIBHONM MPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHMS,
0JIOOpPEHHOW pemieHrueM QeaepalbHOrO  y4eOHO-METOAMYECKOTr0 OOBEAMHEHUS I10 OO0IIeMy
obpazoBanwuio (mpotokost oT 8 ampesnst 2015r. Ne 1/15);
[Ipu peanuszanyu JaHHON IPOrPAMMBI:
. Ucnonb3yercs YMK A.I'. MopakoBuya u npyrux. Anredpa. 7—9 kimacchl.
J MOTYT OBITh HCIIOJIb30BaHbl JUCTAHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHHU, HIIEKTPOHHOE
obyuenue (cratbsi 13 @3 o1 29.12.2012 r. Ne 273003 «O6 oOpazoBanuu B PDOy).

B coorBercTBHH ¢ TpedoBaHusiMu PI'OC OOO neibio u3ydyeHus yu4eOHOro mpeamera
«Anre0Opa» Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHusl SBISETCS:
1) (dbopMupOBaHUE MPEACTABIECHUN 0 MaTEMAaTUKE KaK O METOJI€ MO3HAHUSA JIeHCTBUTEIBHOCTH,
[IO3BOJISIIOIIEM ONKCHIBATh U U3y4YaTh peasIbHbIE MPOLIECCHI U SABJICHUS;
2) pa3BUTHE YMEHMM paboTaTh C Y4YEOHbIM MaTEMAaTUYECKUM TEKCTOM (aHAIU3UPOBATh,
W3BIICKaTh HEOOXOMUMYI0 HWH(POpPMAIHI0), TOYHO W TPAMOTHO BBIPAXKATh CBOM MBICIH C
IIPUMEHEHUEM MAaTeMAaTHUYECKON TEPMHHOJIOTUM W CHUMBOJIMKH, IPOBOJUTH KJIacCU(PUKAIUH,
Joru4YecKkrue 000CHOBaHMSI, TOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPKICHUM;
3) pa3BUTHE TMPEJCTAaBICHUM O 4YHCIE U YHCIOBBIX CHCTEMax OT HaTypaJlbHBIX [0
JNEHCTBUTENBHBIX YHCEN; OBJIAJCHUE HAaBBIKAMH YCTHBIX, MHCbMEHHBIX, HHCTPYMEHTAIbHbBIX
BBIUMCIICHUH;
4) OBJIQ/ICHUE CHMBOJIBHBIM SI3BIKOM aITeOpbl, NMPUEMAaMHU BBIMOJHEHUS TOXKIIECTBEHHBIX
peoOpa3oBaHUl BBIPAXKEHUMN, PEIIEHUs YPAaBHEHMM, CHUCTEM YpaBHEHMH, HEPAaBEHCTB U CHCTEM
HEPABEHCTB; YMEHHUS MOJEIUPOBaTh pEaJbHBIE CUTyallUM Ha S3bIKE aire0pbl, HCCIeI0BaTh
IIOCTPOCHHBIE MOJENU C HCIOJIb30BAHHWEM ammapaTta aiareOpbl, UHTEPHPETUPOBATh MOTYyYEHHBIN

pe3yJIbTarT;
5) OBJIQICHUE CHCTEMOW (DYHKIMOHAIBHBIX MOHATHM, pa3BUTHE YMEHHs MCIIOJIb30BaTh
(GyHKIMOHATBHO-TpaUUecKre MPeCTaBICHNS I PELICHUS pa3IMUHbIX MAaTEMAaTHYECKUX

3ajad, A8 ONWCAaHWs M aHaiM3a  peallbHbIX  3aBUCHUMOCTEH;

MatemaTrnueckoe 0O0pa3oBaHUE B IIKOJE CTPOUTCS C YyYETOM NPHMHUIMIIOB HEMPEPHIBHOCTU
(M3yuyeHue MaTeMaTHUKU Ha MPOTSHKEHUHU BCEX JIET OOY4YEHHs B IIKOJIE), IPEEMCTBEHHOCTH (yueT
MIOJIOXKUTEIIBHOTO OIbITa, HAKOIUIEHHOTO B OTEUECTBEHHOM U 3apyOE€KHOM MaTeMaTH4YeCKOM
00pa3oBaHNM), BAPUATHBHOCTH (BO3MOKHOCTh peaju3allii OJTHOTO U TOTO JK€ COJepKaHus Ha 0aze
pa3NMYHBIX ~ HAYyYHO-METOAMYECKMX  MOAX0/10B), aAuddepeHunanuu  (BO3MOXKHOCTH  JUIA
ydaluxcs MoJydyaTb MAaT€MaTH4ECKYyl0 IMOATOTOBKY pPa3HOIO YPOBHSI B COOTBETCTBUHM C HX
WHUBUAYAIBHBIMU OCOOCHHOCTSIMH).

B ocHoBe cHCTeMBbI OLEHKH [OCTH)KEHHUS Y4YalUXCs MO MareMaTuke Jexur «Cucrema

OLIEHKW JIOCTIKEHHS TUTAHUPYEMBIX pe3ylIbTaTOB OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHOM
MPOrpaMMbl  OCHOBHOrO  OOIIEr0  O00pa30BaHMA MYHHUIMIAIBHOTO  0O0IIe00pa30BaTEIbHOIO

YUPCIKACHUA «Cpe)lHH}I O6Hl€06pa3OBaTCJ'IBHaSI HIKOJIa» H.KaI[)KepDM, BKJIIOHaromas B ceOst:



- UCIOJIb30BAaHUE MJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMSI 00pa30BaTENIbHOM MPOrpaMMbI B KauecTBE
coJiepKaTeIbHOW U KpUTEPUATBHOM 0a3bl OICHKH;

- KOMIUICKCHBI TMOAXOJ K OLEHKE pe3yiabTaroB oOpa3oBaHusi (OLIEHKAa IPEIMETHBIX,
METAaINpeIMETHBIX U IMYHOCTHBIX PE3yJIbTaTOB OCHOBHOTO 0011ero 00pa3oBaHus);

- OLIGHKY YCHEIIHOCTH OCBOCHHS COJIep>KaHusl y4eOHOro mpeaMeTa Ha OCHOBE CHUCTEMHO-
NEeSITeIbHOCTHOTO  TMOJX0Ja, TMPOSIBISIIOIIETOCS B CIIOCOOHOCTH K  BBIMOJIHEHUIO  y4eOHO-
IIPaKTUYECKUX U Y4eOHO-TI03HABATEIbHBIX 3a1a4;

- OLICHKY JMHAMHUKH 00pa30BaTeNbHbIX JOCTHKEHUN yJaIIUXCs;

- coueTaHue BHEIIHEH U BHYTPEHHEH OIEHKU Kak MexaHh3Ma o0ecreueHusl KauecTBa 00pa30BaHuUs;
- YpOBHEBBIM MOAXOI K pa3paboOTKe IUIAHUPYEMBIX pe3ylbTaTOB, WHCTPYMEHTapus U
IIPEJICTABICHUIO UX;

- HCIOJIb30BaHUE HAKOIMMUTEIFHOW CHUCTEMBbl OIEHMBaHUS (MOPT(HOINO), XapaKTepU3yIOIIEH
JUHAMHKY WHIUBUIYATbHBIX 00pa30BaTeIbHBIX TOCTUKEHUM;

- HWCIOJB30BAaHUE HapsAy CO CTaHAAPTU3UPOBAHHBIMM IHUCbMEHHBIMM WJIM YCTHBIMHU
paboramMu Takux (GOpM M METOJOB OIICHKH, KaK MPOEKTHI, TBOPYECKHE PaOOTHI, CaMOaHAIU3,
CaMOOIIEHKA, HAOIIOIeHNS.

Cucrema OLIEHKHM BKIIFOYAET MPOLIEAYPbl BHYTPEHHEN U BHELIHEH OLICHKHU.

BHyTpeHHss OLleHKa BKIIFOYAET:

® CTapTOBYIO AUArHOCTUKY,

® TEKYIIYIO U TEMaTHUYECKYIO OLICHKY,

e mnoptdonmo,

® BHYTPHIIKOJBHBIH MOHUTOPUHT 00pa30BaTEIbHbBIX JOCTHKEHUH,

® [IPOMEXYTOUHYIO U UTOTOBYIO aTTECTAIMIO 00YJaOLIIXCS.

K BHemHuM npoueaypaM OTHOCSTCS:

® TOCYAAapCTBEHHAas UTOrOBas aTTECTALUs,
e He3aBUCHMasl OLIEHKA KauecTBa 0Opa3oBaHUs U
® MOHUTOPHHIOBBIE MCCJIEIOBAHHUS MYHHMLUNAIBHOTO, PETHOHAIBHOTO M (erepaibHOro
YPOBHEHN.
OCHOBHBIM HHCTPYMEHTapHeM JJIsl OLIEHUBAaHUS Pe3YyJIbTaTOB SBISIOTCA:
- KOHTpPOJIbHBIE U IPOBEPOUYHBIE PabOTHI, BKIIIOYAIOIIUE MPOBEPKY CHPOPMHUPOBAHHOCTH OA30BOTrO
YPOBHS 1 MOBBIIIEHHOTO YPOBHS;
- YCTHBIH OIIPOC;
- yd4acTue B IPEeIMETHBIX OJIUMITHA/IaX;
- TBOpUYECKHE PabOTHI;
- y4acTue B BbICTaBKaX, KOHKypCax;

- Y4aCTHC B MIPOCKTAX U IIPpOrpaMmax BHCypO‘IHOﬁ JACATCIIbHOCTH.



OcBoeHue OTHETBHOM 4YacTH WM Bcero obObema ydeOHoOro mpeamera «Amnredpay

CONPOBOXKIACTCS MPOMEKYTOYHOM aTTecTauel y4almmxcs.
[IpoMexyTouHas arrecTtanusi YJalluxcsl - OIEHKa YPOBHSA COOTBETCTBHUSI 0Opa30BaTENIbHBIX
pesyibTaToB ydamuxcsi TpedoanusM ®I'OC B 7-9 kimaccax, NMpOBOJUTCS OAWH Pa3 B KOHIE
y4eOHOro To/a B CPOKH, ONpE/EICHHBbIC KaleHAAapHBIM yueOHbIM Tpaduxom MOY «COLI» m.
Kamxepom, BbICTYIIaeT OCHOBOM Ul IPHUHATHS PELICHHUS O IEPEBOJE y4YaIMXCS B CIEAYIOLIUMI
KJIACC WJIM JOMYCKa K FOCYapCTBEHHOW UTOTOBOM aTTECTALlH.

B nporpammy BKIIIOUEHO OCHOBHOE COJIEpKaHuE Kypca, npeacrasieHHoe B [Ipumepnoit OOIT
000O0. Pacmupenue o0bemMa coeprkaHus OCYIIECTBIISETCS MOCPEICTBOM BKJIIOUEHHS aKTyallbHOTO
JUIS  JIOCTIDKEHHUS IUIAaHMPYEMBIX pe3yJIbTaTOB COJIEpP)KaHUs, OIMNPEesieMOro BbIOpaHHBIM
KOMIUIEKTOM Y4€OHHKOB M 3THOKYJIbTYPHBIM KOMIIOHEHTOM OOPa30BaHMUs.

IL1anupyembie pe3yJbTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa
«Aaredpa»
JInyHOCTHBIE, MeTanpeIMeTHbIe U NpeIMeTHbIe Pe3yJbTaThl OCBOeHHs mNpeaMera Pabouas
nporpaMma obOecriednBaeT (popMHUpOBaHME JIMYHOCTHBIX, METANpPEJAMETHBIX U TPEAMETHBIX
pE3yNIbTaTOB.
JInyHOCTHBIE pPe3yJIbTAThI:
1. ['0TOBHOCTHP M CIIOCOOHOCTH OOYYaIOIIUXCSI K CAMOPAa3BUTUIO M CaMOOOpa3oBaHHUIO Ha
OCHOBE MOTHBAIIMH K O0YYEHUIO U MMO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY U
MOCTPOSHHIO JallbHEHINeH WHAWBUAYAILHOW TPACKTOPHH OOpa3oBaHMs Ha 0a3e OPUEHTHPOBKH B
Mupe npodeccuil U MpoPeCCHOHATBHBIX MPEANOYTCHUN, C YI€TOM YCTOWYHMBBIX IMO3HABATEIBHBIX
HUHTEPECOB.
2. ChopMupOBaHHOCTh IEITOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTHKH..
3. Oco3HaHHOe, YBaXHUTEIbHOE U T0OpOXKENaTeIbHOE OTHOIIEHHE K JPYroMy YelOBEKY, €ro
MHEHUIO, MHPOBO33PEHHUIO, KYIbTYpe, S3bIKy, BEpe, TpakJaHCKOW mno3unuu. ['0TOBHOCTH U
CMOCOOHOCTh BECTH JHANOrl C JPYIMMH JIIObMHM M JOCTUraTh B HEM B3aUMOIIOHMMaHUS
(upenTudukanus ceds Kak MOJTHOMPABHOTO CyObEKTa OOIIEHUS,, FOTOBHOCTh K KOHCTPYHMPOBAHHIO
oOpa3a mapTHepa IO JAMAJIOry, TOTOBHOCTh K KOHCTPYMPOBAHMIO O0pa3za JOMYCTUMBIX CIOCOOOB
JMajora, TOTOBHOCTh K KOHCTPYMPOBAHHUIO TIpOIlecca JUANora KaKk KOHBEHIIMOHHPOBAHUS
HMHTEPECOB, MPOLIEYp, TOTOBHOCTh U CIIOCOOHOCTh K BEJICHHUIO IIEPETOBOPOB).
4, CdopMHUPOBAHHOCTH IIEHHOCTH 3JI0POBOTO U 0€30MacHOro o0pasa >KU3HU; HHTEPUOPHU3ALIUS
NpPaBUI HMHJIUMBUAYAJIBHOTO M KOJJIEKTUBHOIO 0€30MacHOro IMOBEJIEHHs B 4Ype3BbIYAMHBIX
CUTYyallUsAX, YIPOXKAIOUUX XHU3HU U 3[0POBBIO JIOJAEH, MpaBWJI MOBEJCHMS HA TPAHCIOPTE M Ha
Joporax.
S. ChopMupoBaHHOCTH OCHOB 3KOJIOTMYECKOIN KYJIBTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO JKOJOTHMYECKOTO MBIIUICHHUS, HAJIM4YHE ONbITa OSKOJIOTMYECKH OPHEHTHPOBAHHOM
pedIIeKCHBHO-O0IIEHOYHON M MMPAKTHYECKON JAEATEIIEHOCTH B )KU3HEHHBIX CUTYaIIHSX.
MetanpeamerHsie pe3yabrarsl ocBoenus OOII
1. YcnoBueM GOpMHpPOBAHMSI MEXKIPEAMETHBIX TIOHATHH, TaKWX, KakK CcHCTeMa, (akT,
3aKOHOMEPHOCTb, ()EHOMEH, aHaJIu3, CHUHTE3 SBIISETCS OBJAJCHHE OOYy4aroOIIMMHUCS OCHOBAMU
YUTATENICKOM KOMIIETEHIIMH, NPUOOPETEeHHE HAaBBIKOB paboThl ¢ HHQOpMmanuel, ydyactue B
MIPOEKTHOM J1eATETbHOCTH.
2. CucremMaTu3upoBaTh, CONOCTAaBIATh, aHAIW3UPOBaTh, 0000IIATH M HHTEPHPETHPOBATH
MH(OPMAIINIO, COAEPIKALIYIOCS B TOTOBBIX MH()OPMAIIMOHHBIX 00BEKTaX;



3. BbiiensaTe rnaBHYI0 M M30BITOUHYIO MH(GOPMAIUIO, BBHIMOIHITH CMBICIIOBOE CBEPTHIBAHHE
BBIZICICHHBIX (DaKTOB, MBICJICH; TIPEICTABIATh HHPOPMAIIMIO B CXKATOW CIIOBECHOH dopme (B BUC
MJIaHA WK TE€3MCOB) M B HATJISAIHO - CUMBOJIMYECKON popMme (B Bue TaOIHIl, TpauIecKux cXem U
uarpamm, KapT HOHATUN — KOHIENTYaJIbHBIX JUarpamMm, OOPHBIX KOHCIIEKTOB);

4, 3amoNHsITh U JOMOJHATH TAOIUIIBI, CXEMBI, TUATPAMMBbI, TCKCTHI.

o. CriocoObHOCTh K pa3pabOTKe HECKOJIBKMX BAPUAHTOB PEIICHHH, K MOMCKY HECTaHAAPTHBIX
pelIeHHIA, TOUCKY U OCYIIECTBICHHIO Hanboee MpUeMIIEMOTr0 PELICHHUSI.

PeryasituBubie YY/I:

1. YMeHHe caMOCTOSITeNIbHO ONPEAENATh el o0yueHus, CTaBUTh U (pOpMyIHpOBaTH HOBBIE
3ajayd B y4yebe W IO3HABATENBHOM JEsTeNIbHOCTH, pa3BUBaTh MOTHBBI UM HMHTEPECHl CBOEH
[T03HABATEJIbHOW JEATEIbHOCTH. Y YaIIUIICS CMOXKET:

AQHAJIM3UPOBATH CYIIECTBYIOLIUE U IIJITAHUPOBATH Oynyiire oOpa3oBaTelibHbIE PE3YJIbTAThI;

UACHTU(PUIIUPOBATH COOCTBEHHBIC MPOOJIEMBI M OMIPEIEISITh TIIABHYIO MTPOOIIeMY;

BBIIBUTATh BEPCUU PEIICHUS TPOOJIeMbl, (HOPMYIHPOBATh THUIOTE3bl, IPEIBOCXUIIATH
KOHEUYHBIN pe3yJIbTaT;

CTaBUTh 1LI€JIb JEATEJIbHOCTH HAa OCHOBE OIIPENEICHHON MpOoOJIEMbl M CYIIECTBYIOLIUX
BO3MOKHOCTEN;

dopMynupoBaTh ydeOHBIE 3alayd KaKk IIard JOCTHXKEHHsS TOCTaBJICHHOM IIeNn
JesITeNIbHOCTH;

) 000CHOBBIBATh 1I€JIEBbIE OPUEHTUPHI U MPUOPUTETHI CCHUIKAMH Ha IICHHOCTH, YKa3bIBas W
000CHOBBIBAS JIOTHYECKYIO TIOCIIE0BATEILHOCTD IIATrOB.

2. YMeHne CcaMOCTOSITENIbHO IUTAaHUPOBATh IYTH JOCTIDKCHHS 1IeJied, B TOM YHCIIE
aJIbTEpPHATHBHBIE, OCO3HAHHO BBHIOMpaTh Hamboisiee 3((EeKTUBHBIC CIIOCOOBI pEIIeHUs] YYeOHBIX U
II03HABATEJIbHBIX 3aJa4. Y YalIuNCs CMOXKET:

OTIpeNeNiATh HEeOOXOIUMBbIE JEHCTBHE(S) B COOTBETCTBUM C Y4YEOHOH M IO3HABATEIbHOMN
3a/la4yeii U COCTaBIATh AITOPUTM MX BBIMOJTHEHHUS,

000CHOBBIBAaTh M OCYLIECTBIIATH BbIOOp HambOojiee 3((HEKTHUBHBIX CIOCOOOB pEIICHUS
y4eOHBIX U MM03HABATENbHBIX 33/1a4;

) OTIpEeeNATH/HaXOUTh, B TOM YHCIE U3 TNPEJIOKEHHBIX BapHAHTOB, YCIOBUS IS
BBITIOJIHEHUS y4€OHOM U MMO3HABATEIHLHOM 3a1a4H;

BBICTpAWBaTh JKM3HEHHBIE IUIAaHBI HAa KpPaTKOCpOouHOoe Oyayiee (3asBIATH IEJEBHIE
OPUEHTHPHI, CTABUTh QJICKBATHBIE UM 3aJla4d U TpeIjiarath JACHCTBUA, YKa3biBas U 0OOCHOBBIBas
JIOTUYECKYIO MOCJIE0BATENbHOCTD 11aTr0OB);

BBIOUpATh W3 MPEJIOKEHHBIX BAPHAHTOB M CAMOCTOSITENIbHO MCKATh CPEICTBa/pecypChl AJis
pelIeHus 3a/1a4k/I0CTIKEHUS e,

COCTaBIIATh TUIaH PelIeHUs MpoOIeMbl (BBIMOTHEHUS TPOEKTA, TPOBEJCHHS UCCIIEI0OBAHUS);

OTIpEeIeNATh TMOTEHIUAJIbHbIE 3aTPYAHEHUS TpPU pElIeHWH y4yeOHOW U TO3HaBaTEeNbHOM
3a/1a4d U HaXOJIUTh CPEJICTBA JJIsl UX YCTPAHEHUS,

OTNHUCHIBaTh CBOW OMBIT, OPOPMIISisi €ro JJIA TMepeladu IPYTUM JIIOJSIM B BHJIE TE€XHOJOTHUU
pelIeHrs MPaKTUYECKHX 3aj1ad ONpeesIEHHOro Kiiacca;

) MJIAHUPOBATh M KOPPEKTUPOBATH CBOIO MH/IMBUIYATbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.
3. YMeHHe COOTHOCUTh CBOU JEUCTBUS C IUIAHUPYEMBIMH pPeE3yJbTaTaMH, OCYLIECTBISAThH
KOHTPOJb CBOEH JEATENIBHOCTH B TPOIECCE MOCTIKEHHUS pe3ylbTaTa, OMpPENeNsTh CIOCOOBI
JEHCTBUI B paMKax MPeIOoKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTHPOBATh CBOU JCHCTBHS B
COOTBETCTBUU C U3MEHSIOLIEHUCS CUTyallMen. Y Yalluicsi CMOXKET:

ONpeNeNsiTh COBMECTHO C TMEJaroroM M CBEPCTHUKAMU KPUTEPUU TUIAHUPYEMBIX
pPe3yIbTATOB M KPUTEPHH OIEHKH CBOCH Y4eOHOU e TEeTbHOCTH;



CUCTEeMATHU3UpPOBaTh (B TOM 4YHUCIE BBIOMPATh MPUOPUTETHBIC) KPUTEPUHU IJIAHHUPYEMBIX
pPEe3yIabTAaTOB U OLIEHKHU CBOEH IEATEIbHOCTH;

oTOMpaTb HMHCTPYMEHTBHI Ui OLCHMBAaHUS CBOEU  JESATENbHOCTH, OCYIIECTBIATH
CaMOKOHTPOJIb CBOEH JESITeIbHOCTU B PaMKaX MPeII0KEHHBIX YCIOBUN U TpeOOBaHMIA;

OLICHUBATh CBOIO JESATEIBHOCTb, aPIyMEHTHPYsl NPUUYMHBI JOCTUKEHHUSI WM OTCYTCTBUS
IJIAHUPYEMOI'O Pe3yibTaTa;

) HAXOJIUTh JIOCTATOYHBIE CPEJICTBA JUIsl BHINOJHEHUS Y4€OHBIX JEUCTBUI B M3MEHSIOUICIHCS
CUTYyallU{ W/UIU TIPH OTCYTCTBUU TNIAHUPYEMOTO Pe3yiIbTaTa;

paboTas 1o CBOEMY IUIaHY, BHOCUTh KOPPEKTHBBI B TEKYILYIO NEATEIbHOCTh Ha OCHOBE
aHajlM3a  WU3MEHEHUH  CHUTyauuu JUIsl  IOJIy4EHHMsS  3alUIAaHUPOBAHHBIX  XapaKTEPUCTHUK
MIPOJYKTa/pe3ynbTara;

) YCTaHaBIMBATH  CBSI3b  MEXKIY IOJYYEHHBIMU  XapaKTEPUCTHUKAMU MPOAYKTa U
XapaKTepUCTUKAaMHU IIpolecca JEATENbHOCTH W 110 3aBEPILIEHUU JESATEIBHOCTH Ipeaaratb
M3MEHEHNE XapaKTEPUCTHUK MPoLiecca AJIs OJMyUEHHUs YIyUIIEHHbIX XapaKTePUCTUK MPOAYKTa;

CBEpATh CBOM JCWUCTBUS C LENbIO M, NIpU HEOOXOAWMOCTH, HCIPABIATH OMIMOKU
CaMOCTOATEIIBHO.
ee YMeHue OlLIeHHBaTh MPAaBWIBHOCTh BBIIIOJIHEHUS Y4eOHOW 3aJauyd, COOCTBEHHBIE
BO3MOKHOCTH PEILIECHHUS. Y YalIHIICs CMOXKET:

OTIpeAeNATh KPUTEPUHU MPABUILHOCTU (KOPPEKTHOCTH ) BBIIIOJIHEHUS YUeOHON 3a1auu;

aAHAJIM3UPOBATh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTApHs IJis
BBITIOJIHCHHS Y4ECOHOMU 3a/1a4u;

CBOOOJHO I0JIb30BATHCS BHIPAOOTAHHBIMU KPUTEPUSAMHU OLIEHKH M CAMOOLIEHKH, UCXOJS U3
LIETTU ¥ UMEIOILIUXCS CPEJICTB, pa3auyasi pe3yJabTaT U CIOCOObI IeHCTBUIA;

OLICHUBATh TMPOAYKT CBOEH JEATENPHOCTH 10 33JaHHBIM W/MIM  CaMOCTOSTEIBHO
OIpe/ieIEHHbIM KPUTEPUSM B COOTBETCTBUU C LIEJIBIO JESATEIHOCTH;

000CHOBBIBaTh JTOCTHXKUMOCTH II€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

(UKCUPOBATh U AaHATU3UPOBATH AUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

S. Bnanenne ocHOBaMM CaMOKOHTPOJIS, CAMOOLIEHKH, NPUHATHS PEIIEHUN U OCYIECTBIICHHUS
OCO3HAHHOTO BHIOOpA B yueOHOM M MO3HABATEILHOM. YUaluics CMOXKET:

Ha0JII0/IaTh U aHAJIM3UPOBATh COOCTBEHHYIO YU€OHYIO M MO3HABATEJIbHYIO JEATEIbHOCTh U
NEeSITeNIbHOCTh IPYTUX y4aIIUXCs B IPOLECCE B3aUMOIIPOBEPKH;

COOTHOCUTbH peajbHble M IJIaHUPYEMbIE PEe3YJbTAaThl WHAUBUAYAIbHONW 00pa3oBaTeIbHOU
JESATEIHOCTH U JEJIaTh BBIBOBI;

NPUHUMATD pelleHne B ydeOHON CUTyalluu U HECTH 32 HETO OTBETCTBEHHOCTD;

CaMOCTOSITENIHO OINPEENATh MPUYMHBI CBOETO yCIeXxa WIN HeycleXa U HaXOUTh CIIOCOObI
BBIX0/Ia U3 CUTyalluu HEYCIEXa;

PETPOCIEKTUBHO ONPENENATh, Kakhe MAEWCTBHS IO pEIIEHUI0 Y4yeOHOM 3ajauu Wid
napaMeTpbl d3TUX JEWCTBUH TPUBENM K IMOJYYEHHIO MMEIOIIErocs MpOAyKTa ydeOHOU
NeSITeNIbHOCTH;

JEMOHCTPUPOBaTh  MPUEMBl  PETYISIIUH  TCUXO(PU3UOJOTUYECKUX/  AMOIMOHAIBHBIX
COCTOSIHUM  ans  gocTiwkeHus  3¢ddekra  ycrmokoeHuss  (YCTpaHEHHMS  SMOLMOHAIBHOMN
HanpsHKeHHOCTH), 3¢ ¢eKTa BOCCTaHOBJIEHUs (OciabiieHusl NpOsSBICHUN yTomieHHs), 3¢ddexra
aKTUBU3AIMHU (TIOBBIIECHUS CUXO(PHU3HOIOTMYECKON PeaKTUBHOCTH).

ITo3naBartenbHbie YY /[
1. YMeHue ompeneniTb MOHATHS, CO34aBaTh OOOOINEHUS, YCTaHABIMBATh AaHAJOTHH,
KJIacCU(UIUPOBATh, CAaMOCTOSITEIbHO BHIOMpATh OCHOBAHMSI M KPUTEPUU JUIsl KIacCHU(PHUKAIUH,



YCTAHABIMBATh  MPUYMHHO-CIEJCTBEHHBIE  CBSI3U, CTPOUTb  JIOTMUECKOE  PacCyXJEHUe,
YMO3aKJIl04eHne (MHIYKTUBHOE, NEAyKTHBHOE, [0 aHAJOTMHM) W JenaTh BBIBOJBL Ydaluics
CMOXET:

BBIJIEJIATh OOLIMH MTPU3HAK JIBYX WJIM HECKOJIBKUX MPEAMETOB MJIH SIBICHUN U OOBSICHATH UX
CXOJZICTBO;

00BEIMHATH MPEAMETHI U SBICHHS B TPYIIIBI 110 ONpPEIEICHHBIM MPU3HAKaM, CPaBHHUBATH,
KJIAaCCU(UIIUPOBATH U 00001IaTh (DaKTHI U SIBICHUS;

OTpeneNiaTh OOCTOATENbCTBA, KOTOPBIE MPEIIIECTBOBATM BO3HUKHOBEHHMIO CBSI3HU MEXKIY
SABJICHUSIMU, M3 3TUX OOCTOATENBCTB BBIACIATH ONPEICIAIOLINE, CIOCOOHBIE OBITh HMPUYMHOM
JAHHOTO SIBJICHUSI, BBISABIIATH IPUUUHBI U CIIEICTBUS ABJICHUMN;

CTPOUTBH PACCYXJICHHE OT OOLIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSM U OT YaCTHBIX
SBJICHUH K OOLIMM 3aKOHOMEPHOCTSIM;

CTPOUTBH PACCYXJIEHHE HA OCHOBE CPAaBHEHHs IMPEIMETOB W SIBICHHUU, BBIACISAS MPH 3TOM
o01re NpU3HAKY;

) u3JaraTh MOJyYeHHYIO HH(OPMAINIO, HHTEPIPETUPYS €€ B KOHTEKCTE peraeMoi 3a1auu;

CaMOCTOSITENIFHO YKa3bIBaTh Ha MH(OPMAINIO, HYKJAIOIIYIOCS B MPOBEPKE, MpeaiaraTtb 1
IPUMEHSATH CII0COO MPOBEPKU JOCTOBEPHOCTH HHPOPMALIUH;

BepOaIN30BaTh SMOLMOHAIBHOE BIIEYATICHUE, OKa3aHHOE HAa HErO MICTOYHUKOM;

- OOBSICHATD SBJICHMSI, IPOLIECCHI, CBSI3U U OTHOILEHMS], BBISBISIEMBIE B X0/1€ I103HABATEIbHOMN
U MCCIENOBATENbCKOM  JIeATENbHOCTH (IPUBOAUTH OOBACHEHHE C HM3MEHEHHeM (OpMBI
MPEJCTABICHUS; OOBSICHSTD, IETATU3NUPYS HIIH 0000111as1; 0OBACHATH C 33JaHHOW TOYKH 3PEHUS);

) BBISIBIISITh W HA3bIBaTh NMPUYHMHBI COOBITHS, SIBJICHHUS, B TOM YHCJE BO3MOXHBIE /Hamboiee
BEPOSITHBIE TPUYHMHBI, BO3MOXKHBIC IIOCIEACTBUS  3aJaHHOM MPUYHHBI, CaMOCTOSTEIHHO
OCYIIECTBIISIS] MPUYUHHO-CIICACTBEHHBIN aHAJIH3;

) JieNiaTh BBIBOJ HAa OCHOBE KPUTHUYECKOTO aHAIM3a Pa3HBIX TOYEK 3PEHHS, MOATBEP)KAATH
BBIBOJ] COOCTBEHHOM apryMeHTalel WM CaMOCTOSITENIbHO MOJYyYEHHBIMU JaHHBIMU.

2. YMeHue co3aaBarh, IPUMEHATh M MPeoOPa30BbIBATh 3HAKM M CHMBOJIBI, MOJIEIN M CXEMBI
Il pelieHus] y4eOHbIX M MO3HABaTENIbHBIX 3a7ay. YUalluics CMOXeT: 0003HayaTb CUMBOJIOM U
3HAKOM IpeIMeT U/WIH SIBJICHUE;

OTIPENIeNATh JIOTHUECKUE CBSI3M MEXY MPEIMETaMU W/WIIN SBIICHUSIMUA, 0003HAYaTh TaHHBIE
JIOTHYECKHUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

co3/1aBaTh aOCTPAKTHBII WU pealbHbI 00pa3 IpeaMeTa U/ Uil sIBJICHHUS;

CTPOUTH MOJIENIH/CXEMY Ha OCHOBE YCJIOBUH 3aJ1a4 U/WJIN CIIoco0a ee pelieHus;

co3/laBaTh BepOalbHble, BEIIECTBEHHbIE M WH(OpPMAIMOHHBIE MOJIENHU C BbIICICHUEM
CYIIECTBEHHBIX XapaKTEepPUCTHK OOBEKTa JUIs ONpeAereHUs crocoba peleHus 3ajJadud B
COOTBETCTBHUHM C CUTYyallueH;

npeoOpa3oBbIBaTh MOJIENH C LENbIO BBIBICHUS OOIIMX 3aKOHOB, OINPENENISIONNX JaHHYIO
MPEAMETHYIO 00J1aCTh;

) NEPEBOJUTH CIOXKHYIO 110 COCTaBY (MHOTOACHEKTHYIO) MHPOPMAIUIO U3 TpaduiyecKoro Win
(hopMaTN30BaHHOTO (CUMBOJIBHOTO) MIPECTABIICHHS B TEKCTOBOE, U HA000POT;
) CTPOHUTH CXEMY, AITOPUTM JCUCTBUS, WCIPABIATH WIM BOCCTAHABJINWBAaTh HEW3BECTHBIN
paHee aJlrOPUTM Ha OCHOBE MUMEIOIIErocs 3HaHHUsI 00 00BbeKTe, K KOTOPOMY IPUMEHSIETCS allTOPUTM;
) CTPOUTH J0KA3aTENILCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;
aHaATM3UPOBATh/peIIEKCUPOBATh OMBIT PAa3pabOTKH W peanu3aliu y4eOHOro IpOEKTa,
UCCIIEIOBaHMsl  (TEOPETUYECKOr0, AMIMPHUYECKOr0) Ha OCHOBE MPEITIOKEHHOM mpoOieMHON
CUTYyallUH, IIOCTABJICHHOMN LM W/WIIN 33JaHHBIX KPUTEPUEB OLIEHKHU MPOIYKTa/pe3yibTara.



3. CMBICIIOBOE YTEHME. Y YaIlUUCSI CMOYKET:
) HaxoJUTh B TeKCcTe TpeOyemyro uHpopManuio (B COOTBETCTBUHM C IEISAMH CBOCH
JESITEITLHOCTH);
) OpPUEHTHPOBATBCS B COJEPKAHUM TEKCTa, ITOHUMATh IEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYPUPOBATh TEKCT;
i YCTaHABIIMBATh B3aMMOCBSI3b OIMMCAHHBIX B TEKCTE COOBITHIA, SIBIICHUH, TPOIIECCOB;

KPUTHYECKH OIICHUBATH COACpkKaHKe U (POPMY TEKCTa.
KommyHukatusHubie YY /|
u YMeHHe OpraHu30BbIBaTH Y4e€OHOE COTPYAHUYECTBO M COBMECTHYIO JACSTEIBbHOCTH C
y4uTEeIeM M CBEPCTHHUKAMM; pabOTaTh MHIAMBUAYAIBHO W B TPYIIE: HAXOAUTh OOIIee pelieHue U
paspemiath KOH(IUKTHI HA OCHOBE COTJIACOBAHMS MO3MIMKM M ydeTa MHTEpecoB; (HOpMYyIUpPOBATh,
apryMEHTUPOBAaTh U OTCTaWBaTh CBOE MHEHHE. Y YalIUNCA CMOXKET:
) OMpEJIETSATh BO3MOXKHBIE POJIM B COBMECTHOM JIEATENbHOCTH;

UTPATh OMPEACIICHHYIO POJIb B COBMECTHOM JESATEIbHOCTH;

MPUHUMATH TO3UIUI0 COOSCEHUKA, TTOHNMAs TIO3HIMIO JIPYroro, pa3inyaTh B €r0 PEUH:
MHEHHE (TOUKY 3PEHHSI), TOKA3aTeIIbCTBO (APTYMEHTHI), (DAKTHI; TUIIOTE3bI, AKCHOMBI, TEOPHH;

OTpeeNsiaTh CBOM JCHCTBUS M JCHCTBUS MapTHEpPa, KOTOpPHIE CIIOCOOCTBOBAIM WIIH
MPENsATCTBOBAIN MPOTYKTUBHOW KOMMYHUKAIUU;

CTPOUTH MO3UTHUBHBIE OTHOIIECHUS B IIPOIlecce YUeOHOM 1 TO3HABATENbHOM 1€ TeIbHOCTH;

KOPPEKTHO M apryMEHTHUPOBAHHO OTCTAaWBaTh CBOKO TOYKY 3pEHHUS, B JUCKYCCUU YMETh
BBIBUTATh KOHTPApPTryMEHTHI, TiepedpasupoBarh CBOIO MbBICHH (BIQJICHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM TIPHU3HABATH
OIMHUOOYHOCTh CBOETO0 MHEHHS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

npeiaraTh ATbTEPHATHBHOE PEIICHHE B KOH(MIUKTHOW CUTYAIINN;

BBIICTISITH OOIIYIO TOYKY 3PEHHUSI B TUCKYCCHH;

JIOTOBApUBATHCA O MPaBUIIAX U BOMPOCAX JUIsl OOCYKICHHS B COOTBETCTBHH C IMOCTABICHHOM
nepe rpynon 3aaaden;
) OpraHM30BBIBaTH y4eOHOE B3aUMOJECHCTBUE B Tpymme (OmpenensTh oOlue e,
pacrmpenenaTh pojik, JOTOBAPUBATHCS JIPYT C APYTOM U T. 11.);
2. YMeHrne OCO3HAaHHO HCHOJIb30BaTh pPEUYEBBIE CPEACTBA B COOTBETCTBUM C 3aJadei
KOMMYHUKAIIUU JUIsI BBIPQXKEHUS CBOMX YYBCTB, MBICIECH U MOTPEOHOCTEN JUIsl TUTAHUPOBAHUS U
pEeryJisiliud CBOEH JEATEIbHOCTH; BJAJCHHE YCTHOM M NHCBMEHHOM pEYbI0, MOHOJIOTMYECKOMN
KOHTEKCTHOM PeUbl0. Y YalUKCsl CMOXKET:

OoTOMpaTh W HCIOJIB30BaTh pPEYEBBIE CPEACTBA B TMPOIECCEe KOMMYHHMKAIIMH C JIPYTHMMH
JOBMU (JIMAJIOT B MMape, B Majol TPyMIe U T. 1.);

NPEJCTaBIsITh B YCTHOM WJIM TNHCBMEHHOM ¢opMe pa3BEepHYTHI IJaH COOCTBEHHOM
NEeSTeTbHOCTH;
) co0JIr01aTh HOPMBI MTYOJIMYHOM peur, perIaMeHT B MOHOJIOTE U JUCKYCCHUU B COOTBETCTBUU
C KOMMYHHUKAaTHBHOM 3a7a4ei;

BBICKa3bIBaTh U OOOCHOBBIBATh MHEHHE (CY)KJICHHE) M 3alpalliBaTh MHEHHE IapTHEpa B
paMKax Juasnora;
) MPUHUMATH PEIICHUE B XO/I€ JUAJIOTa U COTJIACOBBIBATH €0 C COOECETHUKOM;

UCIIOJIb30BaTh HeBepOaIbHbIC cpencTBa W HarJIs,IHbIE MaTepHuabl,
MOATOTOBJICHHBIE/OTOOPAaHHBIE TTOJI PYKOBOJICTBOM YUHUTEIIS;

JienaTh OLEHOYHBIA BBIBOJ O JOCTHXKEHHM LIETM KOMMYHHMKAlIUM HEMOCPEICTBEHHO MOCIIe
3aBEPIICHUS] KOMMYHUKAaTUBHOTO KOHTaKTa U 00OCHOBBIBATH €TO.



3. dopmupoBaHUE U Pa3BUTHE KOMIIETCHTHOCTH B 00JIACTH MCIOIB30BaHHUS HH()POPMAIHOHHO-
KOMMYHUKAITMOHHBIX TexHoJorui (nanee — MKT). Yuamuiics cMoxer:
) IeJICHANPABJICHHO UCKATh M UCIOIb30BaTh HH(OPMAIIMOHHBIE PECYpPChl, HEOOXOIMMBIC IS
peleHus y4eOHbBIX U MPAKTHYECKUX 3a1a4 ¢ nmomotbio cpencts MKT;

BEIOMpaTh, CTPOUTH U MCIIOJIB30BATh aJIEKBATHYIO MH()OPMAIIMOHHYIO MOJIENb JIJIs TIepeladun
CBOMIX MBICIICH CpPEICTBAMU €CTECTBEHHBIX U (DOPMATBHBIX SI3HIKOB B COOTBETCTBUU C YCIOBUSMU
KOMMYHHKAITUH;

BBIICTIITh MH(DOPMAIIMOHHBIA aCIEeKT 3aJa4yd, OINEPHPOBATh JAaHHBIMH, HCIIOJIB30BATh
MOJIEJIb PEUICHUS 3a]Ia4y;
) UCIIOJIB30BaTh KOMITBIOTEPHBIC TEXHOJOTMH (BKJIIOYas BBIOOD aJCKBAaTHBIX 3ajaue
WHCTPYMEHTAIBHBIX ~ MPOTPaMMHO-ANIAPATHBIX  CPEACTB M CEPBUCOB)  JUISi  PCHICHHS
WH(POPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX YYEOHBIX 3aja4, B TOM YHCIIE: BEIYUCIICHIE, HATUCAHNE
MUCceM, COUMHEHUH, OKIIa10B, pedeparoB, co3aanne Npe3eHTauui u ap.;

UCIIOJIb30BaTh MHPOPMAIUIO C YIETOM ITHUECKUX H ITPABOBBIX HOPM;
IIpenmeTHbIe pe3yabTATHI
B coomeemcmeuu ¢ mpebosanuimu PI'OC OO yensamu uzyyeHus Kypca Oas Y4awjuxcs c
0CPAHUYEHHBIMU BO3MONCHOCTIAMU 300POBbL SAGNACHIC:
1) dopmupoBaHue THpeACTaBICHUNH O MaTEeMAaTUKE KaK O METOJIE IMO3HAHHS JCHCTBUTEIBHOCTH,
MO3BOJISIOIIEM OIUCHIBATH M U3Yy4aTh PEalIbHBIC MPOLIECCHI U SBJICHHS
- OCO3HAHKE POJIM MATEeMaTHKH B pa3BuThu Poccun u Mupa;
- BO3MOXXHOCTh TIPUBECTH TIPUMEPHl U3 OTCUSCTBEHHOW W BCEMHUPHOH HCTOPHH
MaTEMaTHYECKUX OTKPHITUN U MX aBTOPOB;
2) pa3BUTHE YMCHHH padoTaTh C YYCOHBIM MATEMAaTUYCCKUM TEKCTOM (aHAIM3UPOBATH,
W3BJICKATh HEOOXOAMMYIO HMH(OpPMAIMIO), TOYHO ¥ TPAMOTHO BBIPAXKATh CBOM MBICIH C
MPUMCHCHHEM MAaTeMAaTHYECKON TEPMHHOJIOTHH W CHMBOJUKH, TPOBOJIUTH KiIaccU(HUKAIINH,
JIOTHYECKUE 00OCHOBaHUSI, J0KAa3aTEIbCTBA MATEMATHUECKUX YTBEPIKICHUN:
- ONEPHPOBAHUE  TOHITUSAMHU: MHOMKECTBO, JJIEMEHT MHOXECTBA, IOJMHOMECTBO,
MPUHAIJICKHOCTh, HAXOXJACHHUE TepecedeHrsl, OOBbEIUHEHHs IOAMHOXECTBA B MPOCTEHIINX
CUTYaIUsX;
- pEIICHHEe CIOKETHBIX 33J1a4 Pa3HBIX THIIOB Ha BCe apu(hMETHICCKHUE JICUCTBHS;, TPUMCHECHNE
croco0a MoKcKa PemeHns 33Jaui, B KOTOPOM PacCyXJI€HUE CTPOUTCS OT yCJIOBHUS K TPEeOOBAaHUIO
WM OT TpeOOBaHUs K YCIOBHIO;
- COCTaBJICHUE TUIaHA PEIICHUS 33a/1a4M, BBIJCIICHUE JTAllOB €€ PEUICHUs, HMHTEPIPETaIus
BBIYHUCITUTENBHBIX PE3YyIbTATOB B 3a/1a4€, UCCIICOBAHKE MMOTYYCHHOTO PEIICHUS 3aauu;
3) pa3BUTHE TIPEJCTABICHUN O YUCIIEC U YHUCIOBBIX CUCTEMaX OT HATypalIbHbIX;
- JI0 NEHCTBUTENBHBIX YHCEN,;
- OTIEpUPOBAHUE TOHATUAMU: HATypaJbHOE YHWCIO, IIeJI0E YHUCIO0, OOBIKHOBEHHAs IpoOb,
JecATUYHAs IPO0b, CMEMIaHHOE YHCII0, PAIIMOHATIFHOE YUCIIO, HPPAIIHOHAIEHOE YHCIIO;
- UCTIOJI30BaHUE CBOMCTBA YHCEN M 3aKOHOB apU(METHYECKHX OIEpaluil C YUCIaMH TIPH
BBITIOJTHEHUH BBIYHMCIICHUH;
- BBITIOJTHEHHUE OKPYTJICHUS YHCET B COOTBETCTBUH C ITPABHIIAMU;
- CpaBHEHHE YHCET;
- OIICHUBAHHE 3HAYEHUS KBAJPATHOTO KOPHS U3 MOJIOKUTEIHHOTO I[EJIOr0 YHCa,
4) OBJIAJICHUE CHUMBOIIBHBIM SI3BIKOM aireOpbl, MpUEMaMU BBITIOTHEHUS TOXKIECTBEHHBIX
npeoOpa3oBaHUll BBIPAKECHUMN, PEIICHUs YPaBHEHHH, CHCTEM YpaBHEHMI, HEPABEHCTB U CHCTEM
HEPaBEHCTB;



- BBIMIOJTHEHHE HECJIOKHBIX MPeoOpa3oBaHUN N7 BBIYMCIEHUS 3HAUEHUH YHCIOBBIX
BBIPOXKEHHUI, COJEpKAIlMX CTENEeHM C HaTypaJlbHbIM IIOKa3aTeleM, CTENeHH C LEelbIM
OTpHULATENILHBIM [TOKa3aTeNeM;

- BBITMIOJTHEHHE HECJIOKHBIX MPEeoOpa3oBaHUN LIENBIX, JPOOHO PallMOHAIBHBIX BBIPAKEHUN U
BBIPXKEHUH ¢ KBaJIPATHBIMU KOPHSIMH;

- pacKpeIBaTh CKOOKHM, MPHUBOAWTH MOJOOHBIC CllaraeMble, MCIONb30BaTh (HOPMYJIBI
COKpAIIEHHOTO YMHOXECHUSI;

- pelIeHUE JIMHEWHBIX M KBAJIPATHBIX YpaBHEHUN M HEPABEHCTB, YPAaBHEHUN U HEPABEHCTB
CBOJAIIUXCS K JIMHEHHBIM WJIM KBaJpaTHBIM, CHCTEM YypaBHEHUN M HEPaBEHCTB, M300pa’keHUE
peLICHUI HEPAaBEHCTB U UX CUCTEM Ha YMCJIOBOM MPSIMOM;

5) OBJIaJICHUE CHUCTEMON (PYHKIHMOHAIbHBIX MOHATHUH, pa3BUTHE YMEHUS HCIIOJIb30BaTh
(byHKIIMOHATBHO-TpaduuecKue MpeICTaBICHUs s PEeLICHUs Pa3IMYHbIX MaTeMaTUYeCKUX 3ajad,
JUTSL OTIMCAHUS U aHAJIM3a PEAbHBIX 3aBHCHUMOCTEH: HaX0XKIeHUE M0 TpaduKy 3HaUYeHUH QyHKINH,
obyacTu onpeneneHus, MHOKECTBA 3HAYCHHI, HyJIeH (DYHKIIUHU, POMEKYTKOB 3HAKOIIOCTOSIHCTBA,
MIPOMEXYTKOB BO3pACTaHMsI U YObIBAaHUS, HAUOOJIBIIIETO K HAMMEHBIIIETO 3HAUYCHUs (DYHKIUY;

- NOCTpOCHHE TpaduKa TUHSWHOW U KBaAPATHIYHON (YHKIIUH;

- ornepupoBaHrue Ha 0a30BOM YPOBHE MOHITHSMH: IOCIEIOBATENbHOCTD, apupMeTHIeCKas
Mporpeccusi, reOMeTpuIecKas porpeccus;

- UCIIOJIb30BAaHUE CBOWCTB JMHEHHONW M KBaApaTH4HON (yHKUMH M uX TpaduKOB MpU
pELIeHUH 3a]a4 U3 IPYTUX y4EOHBIX MPEAMETOB;

6) OBJaICHUE MPOCTEHIITUMU CITIOCOOAMU MIPEACTABICHHUS U aHAJIN3a CTATUCTUYECKUX JIaHHBIX;

- dbopMHupoOBaHKE MPEJICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PealbHOM MUPE U O
Pa3IUYHBIX CIIOCO0aX UX U3yUYEHHUS, O MPOCTEHIITUX BEPOSATHOCTHBIX MOACIIAX;

- dbopMHUpOBaHME TPEJACTABICHUS O CTAaTUCTHYECKUX XapaKTEPUCTHUKAX, BEPOSTHOCTH
CIIy9aifHOTO COOBITHS;

- pelieHre IpoCcTeHInX KOMOMHATOPHBIX 3aa4;

- OLICHUBAHHE U BBIUMCIICHUE BEPOATHOCTH COOBITHS B MPOCTEUIINX CITYYasiX;

Yuenuxk 7 knacca nayuumcs (6azoewtit yposens)

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

- OnepupoBaTh Ha 0a30BOM YpOBHE TIOHSATHUSIMU: MHOXECTBO, DJIEMEHT MHOXECTBA,
MMOJAMHOKECTBO, TPUHAJIC)KHOCTE;

- 3a/1aBaTh MHOXKECTBA MIEPEUNCIICHUEM UX DJIEMEHTOB;

- HaXOJIUTh MepeceuYeHue, 00bEAMHEHNE, ITOIMHOKECTBO B MPOCTEHIIINX CUTYAIUSX;

- orepupoBaTh Ha 0a30BOM YPOBHE MOHITHIMHU: ONPEIEICHUE;

- MPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI AJIs1 TOATBEPKICHUS CBOUX BBICKA3bIBAaHUI.

B noBceaHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPEIMETOB:

- HCIIONIb30BAaTh TpaduyecKoe MpeICcTaBIeHIEe MHOKECTB JIJIsl OMMCAHUS PeabHBIX MPOIIECCOB
Y SIBIICHUM, TIPU PEILICHUH 3a]1a4 APYTUX yUeOHBIX MPEIMETOB.

Yucaa

- OnepupoBaTh Ha 0a30BOM YpOBHE TOHATHSMHU: HATypaJlbHOE YHCIIO, IEJI0e YHCIIO,
O0OBIKHOBEHHAS IPOOb, IeCATUYHAS ApO0k, CMEIIaHHas APOOk, palliOHATBFHOE YHUCIIO;

- MCIIONIb30BaTh CBOMCTBA YHCEN U MpaBuia JISHCTBUIN MPHU BHIMIOTHEHUN BBIUMCICHHIA,

- WCIIOJIb30BaTh MPU3HAKU JenumMoctd Ha 2, 5, 3, 9, 10 npu BBHINOJHEHUU BBIYUCICHHUN U
pELIeHUN HECIOKHBIX 3a/1a4;

- pacro3HaBaTh paloHaIbHbIC U HPPAIIMOHATBHBI UHCIIA;

- CpaBHHMBATh YHUCIIA.

B noBceHeBHOI KU3HU U IPH U3YyYEHUU APYTUX NMPeIMETOB:



- OLIEHUBATh PE3yJIbTAThl BEIUMCIECHUH MTPU PELICHUN PAKTUYECKUX 3a/1a4;

- BBINOJIHATH CPAaBHEHHE YUCEIl B PEAJIbHBIX CUTYaIUsX;

- COCTaBJIATh YMCIIOBBIE BBIPQKEHUS NP PEIICHUH MPAKTUYECKUX 3aad U 3a4ad U3 JIPYTrux
y4eOHBIX IIPEMETOB.

ToxnecTBeHHbIE IPe0Opa30BaHUA

- BbIMONHATE  HECHOXKHBIE TPeoOpa3oBaHMsl IS BBIUMCIEHUS 3HAYCHUH YHCIOBBIX
BBIPAKEHUI, COIEPIKALLUX CTEIIEHU C HaTypaJlbHbIM IIOKa3aTeIIEM;

- BBITIOJIHATh HECJIOKHBIE TPEOOpa3OBaHMsI IENBIX BBIPAKECHUN: pACKpbIBaTh CKOOKH,
IIPUBOAUTH MOAOOHBIE CIaraeMsble;

- UCIOJIb30BaTh ()OPMYIIBI COKPALIEHHOI'O YMHOXEHHsI (KBaJpaT CyMMbI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAAPaTOB) [yl YIIPOLIEHUS BEIYUCICHUM 3HAaUEHNI BBIPAKEHUIA;

B NOBCEHEBHOM KM3HM M NIPH U3Y4YeHUH APYTUX NPEMETOB:

- MOHMMATb CMBICII 3aIIMCH YUCJIa B CTAHAAPTHOM BHJIE;

- OIepHpOBaTH Ha 0230BOM YPOBHE MOHITUEM «CTaHJAPTHAS 3aIIUCh YHCIIA.

YpaBHeHus

- OnepupoBatb Ha 0a30BOM ypOBHE MOHSTHSIMM: PaBEHCTBO, YHCIOBOE pPaBEHCTBO,
ypaBHEHHME, KOPEHb YpPaBHEHHs, PELICHHE YypaBHEHMs, IPOBEPATh CIPABEUIMBOCTh YHCIOBBIX
PaBEHCTB;

- HPOBEPSATH, SABIACTCS JIU JAHHOE YHCIIO PELICHUEM YPaBHEHUS;

B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH APYTHX NPEAMETOB:

- COCTaBJIAITh U pELIaTh JUHEHHbIE YpaBHEHUS IPU PELICHUH 33]a4, BO3SHUKAIOUIUX B APYTUX
Y4eOHBIX MIPEeIMETaX.

DOYyHKIUH

- OIPEAEIIATh MMOJ0XKEHUE TOYKHU 10 €€ KOOpAWHATaM, KOOPAUHATHI TOUKH IO €€ MOJI0KEHHUIO
Ha KOOPJIMHATHOM TJIOCKOCTH;

- Haxonuth 3HaueHue GyHKIMU 1O 33JaHHOMY 3HAUEHHIO apTyMEHTa;

- HaXOJUTh 3HAYEHHE apryMeHTa [0 3aJlaHHOMY 3HAUY€HUIO0 (QYHKUMU B HECIOXKHBIX
CUTYyalUsX;

- CTPOUTH TpaUK JTUHEHHON (PYHKIMH;

- IIPOBEPSTH, SIBJISETCA JIM JaHHBIN rpaduk rpagukoM 3a1aHHON QyHKINK (JIMHEHHOM);

- CTPOUTh Ha KOOPAMHATHON IJIOCKOCTH TE€OMETPUYECKHE H300paKEHUs MHOXKECTB,
3aJlaHHBIX aJre0panyecKky;

B noBceaHeBHOIi )KM3HM M IPU U3YYEHHUH IPYTUX NPeIMETOB:

- UCIMOJIb30BaTh TpapUKH PpETbHBIX MPOIECCOB M 3aBUCUMOCTEH Ul ONpEAETeHHUS HX
CBOMCTB (HanOOJIbIINE U HAUMEHBILINE 3HAYCHHUS);

CraTncTHKa M TEOpHs BEPOSITHOCTEH

- MMmeTh mpeacTaBieHUE O CTAaTUCTHUECKUX XapaKTEPUCTUKAX, BEPOSITHOCTU CIy4alHOTro
cOOBITHSI, KOMOMHATOPHBIX 3aJ1a4ax;

- pemath Inpocredre KOMOWHATOpPHBIE 3aladdl METOAOM IMpPsIMOTO M OPraHW30BaHHOTO
niepedopa;

- MPEJICTaBIIATh JaHHBIE B BUJIE TaOJIHII, JUarpamMmm, rpa(uKos;

- YUTaTh UH(OPMAIIHIO, TPEACTABICHHYIO B BUJIE TaOJIUIIbI, TUarpaMMbl, rpaduka;

- OTIpeNieNIATh OCHOBHBIE CTATHCTUYECKHE XapAKTEPUCTUKU YHCIOBBIX HAOOPOB;

B noBcegHeBHOI :KM3HM M IPU U3YUYEHHH APYTHX NPeEAMETOB:

- OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METO/IOM Iepedopa;

- UMETh TPEACTaBICHUE O POJM MPAKTUUYECKU JIOCTOBEPHBIX M MaJOBEPOSTHBIX

COOBITHUI;



- CpPaBHUBATh OCHOBHBIE CTAaTUCTUYECKHE XapAKTEPUCTUKH, IOJY4YEHHBIE B IPOLECCE
peuieHus NPUKIaHON 3a1a4d, U3YUEHUS PEAIBHOTO SIBJICHUS;

- OLICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITHI U SBJICHUI B HECTIOKHBIX CUTYaIUsIX.
TexcToBBIC 3a1a4M

- Pemate HecOXXHBIE CIO)KETHBIC 3a/1a4d PA3HBIX TUIIOB HAa BCe apH(PMETHUYECKHE
JICHCTBUS,

- CTPOUTH MOJETH YCIOBHUS 33/1a4d (B BUIE TaONMIBI, CXEMBI, PUCYHKAa WJIN YpaBHEHUS), B
KOTOpOI J1aHbl 3HaUY€HUS ABYX M3 TPEX B3aMMOCBS3AHHBIX BEJIMYMH, C LEJIbIO IOMCKA PELICHUS
3a/1a4u;

- OCYIIECTBIISITh CIIOCOO MOMCKA PEUICHHs 3a/lad, B KOTOPOM PACCYKIEHHE CTPOUTCS OT
yCIIOBUS K TpeOOBaHUIO WM OT TPeOOBaHUS K YCIOBHIO;

- COCTABJIAITh IUIAH PELICHUS 3a/1a4u;

- BBIJIETIATH 3TAllbl PEIICHUS 3a/1a4H;

- MHTEPIIPETUPOBATh BBIUMCIUTEIbHBIE PE3YJIbTAaThl B 3ajade, HCCIENOBaTh IIOJIYyYEHHOE
peuieHue 3a1a4u;

- 3HaTh pa3Ilune CKOPOCTEH 0OBEKTA B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEUCHUIO PEKU;

- pemarh 3aja4i Ha HAX0XK/I€HHE YaCTH YKCIIa U YUCIIA 110 €r0 YacTH;

- pelaTth 3aa4u pa3HbIX TUIOB (Ha paboTy, HA MOKYIKH, Ha JBUKECHHE), CBA3BIBAIOIINUX TPH
BEJIMYUHBI, BBIJEIATh 3TH BEJIMUYMHBI U OTHOLIEHUS! MEXI1Y HUMU;

- HaxoJIUTh MPOLEHT OT YHCIIA, YHUCIO IO MPOLUEHTY OT HEro, HaxOAUTh IPOLEHTHOE
CHI)KEHHE WM MTPOLIEHTHOE MOBBILLICHUE BETUYNHBL;

- pemaTh HECIOKHBIE JIOTHYECKHUE 3aJa4l METOJIOM PACCYXKACHUM.

B noBceaHeBHOM KU3HM M NIPM U3YYEHHHU APYTUX NPeIMETOB:

- BBIIBUTaTh TMIIOTE3bl O BO3MOXKHBIX IPEJEIbHBIX 3HAYEHUAX HCKOMBIX B 3aj[au€ BEJIUYMH
(nenatb NPUKUIKY).

Hcropuss MaTeMaTHKH

- OnuceiBaTh OT/AEJbHBIE BBIJAIOIIMECS PpE3YyJbTaThl, IOJIYYEHHbIE B XOAE€ pa3BUTHUSA
MaTeMaTHUKU KaK HayKH;

u 3HAaTh NPUMEPHI MAaTEMATUYECKUX OTKPBITUH M UX aBTOPOB, B CBSA3U C OTEYECTBEHHOU MU
BCEMHUPHOHN UCTOPHUEH;

- MOHMMATh POJIb MAaTEMaTUKU B pa3BuTuu Poccun.

MeTtoabl MaTeMaTUKH

- Boibupate nmonxonsdmuii  M3y4EHHBIM METOJ s PELIeHUS M3YYEHHBIX THUIIOB
MaTEeMaTHUYECKHX 3ajay;

- [IpuBoauTe  HpUMEpPHl  MaTEMaTHUYECKUX  3aKOHOMEPHOCTEM B OKpYXKaroIleH
JNENCTBUTEIBHOCTH U IPOU3BEICHUAX HCKYCCTBA.

Yuenux 7 knacca nonyuum eo3zmosrrcnocmsv nHayuumoca (noGvblUIeHHBIN YPO6eHb) IIIEMEHTHI
TEOPUH MHOKECTB M MaTeMaTH4eCKOH JIOTHKHU

- OnepupoBaTb TOHATUSAMHU: ONpPEIEICHUE, MHOXKECTBO, XapaKTEpPUCTUKH MHOXECTBa,
JJIEMEHT MHOXKECTBA, IIyCTOE€, KOHEYHOE U OECKOHEYHOE MHOXECTBO, IOJMHOKECTBO,
MIPUHA/IIEKHOCTb, BKIIIOUEHUE, PABEHCTBO MHOXKECTB;

- n300pakaThb MHOKECTBA U OTHOLIEHHE MHOXKECTB C MTOMOILBIO KpYroB Ditepa;

- OTpeNeNATh TNPHHAUIEKHOCTh HIIEMEHTa MHOXECTBY, OOBEIMHEHHIO M IEPECEUCHMIO
MHOKECTB;

- 3a/1aBaTh MHOKECTBO C ITIOMOIIBIO [IEPEUNCIIEHNS AIIEMEHTOB, CIOBECHOTI'O ONMCAHNUS;

B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:

- CTPOUTH LIETIOYKU YMO3AKJIIOUEHHUI Ha OCHOBE UCIIOJIb30BaHUS IIPABHII JIOTHKHY;



- MCIOJIb30BAaTh MHOKECTBA, ONEPALIUU C MHOXKECTBAMH, UX Tpaduieckoe MpeICTaBIeHNE IS
OMMCaHUs PEAbHBIX MPOLECCOB U SIBJICHUM.

Yuciaa

- OnepupoBaTh MOHATUSAMU: MHOXKECTBO HATypaJbHBIX YHCEI, MHOXECTBO IIEJIBIX YHCEIl,
MHO>KECTBO PAallMOHAJILHBIX YHCEN;

- BBIIIOJHATh BBIYUCIIEHUS, B TOM YHCIE C HCIIOJIB30BAaHMEM MPUEMOB pPallMOHAIbHbBIX
BBIYHCIICHUI;

- CpPaBHMBATh Pal[MOHAJIbHBIC YHCIIA;

- MPEJICTaBIIATh PAIMOHATILHOE YHCIIO B BUJIE ACCITUYHOM TpoOH

- YIOPSA0YMBATH YKCIIA, 3alIUCAHHBIE B BUJIE OOBIKHOBEHHOM U JIECATUYHOM JIpo0H;

B noBceHeBHOM KU3HM U IPH M3YYEHHUH APYTUX NPeIMETOB:

- BBIIIOJIHATh CPABHEHHE PE3YJIbTATOB BBIYMCICHUN MPU PEIICHUHM IMPAKTHYECKUX 3a7]ad;

u COCTaBJIAITh U OLIEHUBATh YNCJIOBBIE BBIPAXKEHUS TP PELICHUN IIPAKTUUECKUX 3ajiayd U 3a]a4
U3 APYruX y4eOHBIX MPEIMETOB;

ToxnecTBeHHbIE IPe0OpPa30BaHUA

- OnepupoBaTh NOHATUSAMH CTENIEHU C HATYPaJIbHBIM [T0OKA3aTEIEM;

- BBITMIOJHATH MPE0O0pa30BaHUs IENbIX BBIPAKECHHIA: ACHCTBUS C OJHOWICHAMHU (CIOXKEHUE,
BBIUUTAHUE, YMHOKEHUE), NEHCTBUS C MHOTOWIEHAMHU (CI0XKEHHUE, BHIYUTAHNE, YMHOXKEHHUE);

- BBITMIOJHATH Pa3Nio’KeHHE MHOTOUYWICHOB Ha MHOXHUTENU OJHUM H3 CIOCOOOB: BIHECEHHUE 32
CKOOKY, TPYNIUPOBKA, UCIIOIb30BaHUE (POPMYIT COKPAIIEHHOTO YMHOKEHUS;

- BBIJIETISITh KBaJPAT CyMMbI M PA3HOCTH OJJHOWIECHOB;

B noBceaHeBHOM KU3HM M NIPM U3YYEHHHU APYTUX NPeIMETOB:

- BBIINOJIHATH peoOpa3oBaHus U JCHCTBUS C YUCIIaMU, 3alIMCAaHHBIMU B CTaHJIAPTHOM BHU/IE;

- BBINOJHATh MpeoOpa3oBaHUs alreOpanvyeckuX BbIPAXKEHUM MpU pELICHUM 3a/1ad JApYrux
y4eOHBIX IPEMETOB.

YpaBHenust

- OnepupoBaTh NOHATHSMHU: YpaBHEHUE, KOPEHb YpPAaBHEHMS, PABHOCHJIbHBIE YpPAaBHEHUS;
peuaTh JUHEHHbIE YPaBHEHUSI U YPABHEHHUSI, CBOAUMBIE K JINHEHUHBIM C TIOMOIIBIO TOX/I€CTBEHHBIX
npeoOpa3oBaHMUIA;

- pemaTh ypaBHEHUs CIOCOOOM Pa3yIoKeHHsI HA MHOKUTEINH;

- UCIIOJIb30BaTh METOJ MHTEpPBAJOB JUIsl pEHICHHUs LEeIbIX M JpOOHO-paliOHaIbHBIX
HEPABEHCTB;

- pemaTh JMHEHHbIE YpaBHEHUS C TapaMeTpamu;

- pelaTh HECIOKHbIE YPABHEHUS B LIEJIbIX YUCIIAX.

B noBceHeBHOM KU3HM U IPH M3YYeHHUH JAPYTUX NPeIMeETOB:

- COCTAaBJISITh U PeIIaTh JIMHEWHbIE YPABHEHU S, YPABHEHUS, K HUM CBOJISILIUECS, IPU PELLICHUN
3aJa4 APYrux y4eOHBIX MPEeIMETOB;

- BBITMOJHATh OLEHKY MPaBAOIOA00Ms Pe3yabTaTOB, MOJyYaeMbIX MPU PELICHUH JTUHEHHBIX
YpaBHEHUH MPU PEIICHUH 3a]a4 JPYTUX YUEOHBIX MIPEIMETOB;

- BbIOMpATh COOTBETCTBYIOIIME YpPAaBHEHUS [UIsl COCTaBJICHHUS MaTeMaTHMYecKON MoJienu
3aJJaHHOM peajbHOM CUTYallMH WIN PUKIIAIHON 3a1a4H;

- YMETh MHTEPIPETUPOBATH MOIYUYEHHBIN MPU PEUICHUU YpPaBHEHHUS PE3YJIbTAT B KOHTEKCTE
3a/IaHHOW pealbHOW CUTYyalluu WM MPUKIIATHON 3aauH.

DyHKUMH

- CTpOUTh  TpadUKd  TPOCTEHIIMX  3aBUCUMOCTEH,  3aJaHHBIX  aIreOpanvdecKuMH
COOTHOLIEHUSIMU;

B noBceaHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NPeIMETOB:



- WUTIOCTPUPOBATh C TMOMOIIBIO TpaduKa peagbHYyI0 3aBUCUMOCTh HWJIM IpoIecC MO HX
XapaKTepUCTHKAM;

TexcToBBIE 3a1a4H

- Pemmath npocthle U CIOXKHBIE 337]a4d Pa3HbIX TUIIOB, a TAKXKE 3a7]a4d MOBBIILICHHOM
TPYIAHOCTH;

- UCIOJIb30BaTh pa3Hble KpaTKUE 3aliCH KaK MOJENM TEKCTOB CIOXKHBIX 3a4ad s
MOCTPOCHHSI TIOMCKOBOM CXEMBI U pEIICHUS 33/1a4;

- pa3inyath MOJEIb TEKCTa U MOJETb PELICHHUs 3a/laud, KOHCTPYUPOBATh K OAHON MOJEIN
pelIeHUs HEeCIO0KHON 3a]]aui pa3Hble MOJIEIH TEKCTa 3a/1auH;

u 3HATh U MPUMEHATH 00a crocoba Mmoucka peuieHus 3aaad (0T TpeOOBaHUS K YCIOBUIO M OT
YCJIOBHS K TPEOOBAHUIO);

- BBIJICTISITH 3TAIlbl PEIICHUS 3a/1a4M U COJIepKaHne KaXI0ro ITara;

- yMETh BBIOMpPATh ONTHMAJbHBII METOJ peIIeHUs 33/Ja4d W OCO3HAaBaTh BHIOOp MeEToja,
paccMaTpuBaTh pa3IMYHbIE METO/IbI, HAXOIUTH pa3HbIC PEIICHUS 3a/1a4H, €CIIH BO3MOXKHO;

- aHAJTM3UPOBATh 3aTPYAHCHUS TPU PEIICHUH 3a/1a4;

- BBITIOJIHATH Pa3IMyHbIE MPEOOpa30BaHMs MPEUIOKEHHON 3a/1a4H, KOHCTPYHPOBATh HOBBIC
3aJla4¥ U3 IaHHOM, B TOM 4YHClie OOpaTHBIE;

- HMHTEPIPETUPOBATh BBIUMCIUTEIbHBIC PE3YNbTAaThl B 3ajade, HCCIEN0BaTh MOIYyUYEHHOE
pellieHre 3a1a4u;

u AHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYallUd B3aMMHOTO PACIONOXKEHHS IBYX OOBEKTOB W
M3MCHECHHE MX XApPaKTEPHCTHUK MPH COBMECTHOM JIBIDKEHUHU (CKOPOCTh, BpPEMs, PACCTOSIHHEC) TPU
pelleHnr 3aJad Ha JIBIDKEHHUE JBYX OOBEKTOB Kak B OJHOM, TaK M B IPOTHBOIIOJIOKHBIX
HaIPaBJICHUSX;

- UCCIIEIOBAaTh BCEBO3MOXKHBIC CUTYAIlMM TPH PEHICHWH 3a7ad Ha JBIKEHHE II0 peKe,
paccMaTpuBaTh pa3HbIe CHCTEMBI OTCUETA;

- peliaTh pa3sHOOOpa3HbIE 3a/1a4H «HA YaCTH»,

- pemate U 00OCHOBBIBATH CBOE pEILICHUE 3a7ad (BBLAETSATH MAaTEMAaTHUECKYI0 OCHOBY) Ha
HAXO0XJICHHUE YaCcTH YHCIIa M YUCIIa TI0 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMBICIIA JPOOH;

- OCO3HaBaTb W OOBSACHATH HMACHTUYHOCTh 3aJad pa3HBIX THUIIOB, CBS3BIBAIONINX TpU
BEJTMYHHEI (Ha paboTy, HA MOKYIKH, HA JIBHYKEHUE).BBIICIISATh OTH BEJIMYUHBI M OTHOIICHUS MEXTY
HUMH, TIPAMCHSTh WX TIPU PEIICHHH 3aj7ad, KOHCTPYHUPOBAaTh COOCTBEHHBIC 3a/lad yKa3aHHBIX
THUIIOB,;

- pemaTh 3a/1a4n Ha MPOLEHTHI, UCTIOIB3Ys pa3HbIe CIOCOOBI;

- peliaTh JOTHYECKHE 3aJaud pa3HbIMH CIOCOOaMM, B TOM YHUCIE, C IBYMs OJIOKaMU U C
Tpemsi 0JI0KaMH JTaHHBIX C TOMOIIBIO TAOJIHIL;

- pemaTth 3aJa4d M0 KOMOMHATOPHUKE U TEOPUU BEPOATHOCTEH Ha OCHOBE HCIIOJIb30BAHUS
M3YYEHHBIX METOJIOB M 0OOCHOBBIBAThH PEILICHUE;

- pelaTh HECIOXKHBIE 3a]au 10 MATEMaTHYeCKOH CTaTUCTHKE;

- OBIIQJIETh OCHOBHBIMH METOJIAMH  PEUICHHS CIOKETHBIX 3a7ad:  apu(METHUECKHH,
anredpanveckuii, nepebop BapuaHTOB,

B noBceaHeBHOM KU3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

- pemars ¥ KOHCTPYHMPOBATh 3a/ladll Ha OCHOBE PACCMOTPEHHUs pPEalbHBIX CHUTYallUil, B
KOTOPBIX HE TPEOYETCs] TOYHBIN BHIUMCIUTEIbHBIA PE3yIbTAT,

- peliaTh 3a7a41 Ha IBMKEHUE TI0 PeKe, pacCMaTpuBasi pa3HbIe CUCTEMBI OTCUYETA.
CTaTuCcTHKA M TeopHsl BEPOSITHOCTEIH



- OnepupoBaTh MNOHATHUAMHU: CTOJNOYATHIE W KPYroBble JUArpaMMbl, TaOIHIbl JaHHbBIX,

cpenHee apudmMeTnueckoe, MeauaHa, HauOoOJbIIee W HAaWMEHbIIEEe 3HAYEHUS BBIOOPKH, pa3max

BBIOOPKH;

- U3BJIEKaTh HH(OPMAILIKIO, TPEJICTABICHHYIO B TaOJIUIaX, HA AUarpaMMax, rpaduxax;

- COCTABJIATH TAOJHUIIBI, CTPOUTH AUATPAMMBI U TpaUKH Ha OCHOBE JTAaHHBIX;

- OTIepHPOBATH MOHATHEM: (PaKTOPHAIT YHCIIA.

- NPUMEHSATH MIPABUIIO IPOU3BEACHUS P PEIIEHUH KOMOMHATOPHBIX 3a71ay;

- ONEpUpPOBaTh IOHATHUSAMU:  CIy4YallHBIH  OMNBIT, CIy4YailHBIH BBIOOpP, UCIBITAHUE,

JJIEeMEHTapHOE Cily4ailHoe coObITHEe (HMCXO[), KJIACCHUYECKOE OIpeAesieHue BEpOSTHOCTU

CIIy4aiflHOTO COOBITHS, OTIEpAIIK HaJ| CITyYalHBIMH COOBITHSIMU;

- MPEJICTaBIISITh UHPOPMALIHIO C TOMOIIBI0 KpyroB Diinepa;

- pemiath 3ajauyd Ha BBIYMCIEHUE BEPOSTHOCTU C IOJCYETOM KOJMYECTBA BapHAHTOB C

MOMOIIIbI0 KOMOWHATOPHKH.

B noBcenHeBHOM KU3HM M NIPH M3Y4YEHHHU APYTUX NPeIMETOB:
- U3BIIEKATh, UHTEPIPETUPOBATH U IPe0OPa30BbIBATh HH(POPMAIIHIO, TPEICTABICHHYIO
B TabnuIax, Ha auarpaMmax, rpapukKax, OTPaKAIONIYI0 CBOWCTBA M XapaKTEPUCTHKH
peaIbHBIX MPOLIECCOB U SBJICHUM;

- OTpEAeNATh CTATUCTUYECKHE XapaKTePUCTHKU BBIOOPOK MO TabnuiaM, AuarpaMMmam,

rpadukam, BHIIOIHATH CPAaBHEHUE B 3aBUCUMOCTH OT LIEJIU PELICHHs 33/1a4U;

- OILICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITHI U SBICHUI.

Hcropusi MaTemaTHKH

- XapakTepu30oBaTh BKJaJ BBIJAIOIIMXCS MaTeMaTHKOB B pPa3BUTHE MATEMaTUKU U HMHBIX

HayYHBIX 001acTeif;

- NOHMMATh POJIb MAaTEMaTUKU B pa3BuTuu Poccun.

Metoabl MaTeMaTUKH

- Hcnonp3yst u3ydeHHbIE METO/IbI, IPOBOJUTH 1I0KA3aTEIbCTBO, BHIMOIHITH OMPOBEPIKEHUE;

- BbIOHMpATh U3yYEHHBIE METOIbI U UX KOMOMHAIMH JIJIsl pEIICHUS MaTeMaTHYeCKHX 3a]1ay;

- MCIIOJIb30BaTh MATEMAaTUYECKUE 3HAHUA JJI ONUCAHUS 3aKOHOMEPHOCTEN B OKpYKaroIIeh

JEHCTBUTEIBHOCTH U MIPOU3BEIECHUAX UCKYCCTBA,

- IPUMEHSTh MPOCTEHUIINE MPOrpaMMHBIE CpEACTBA U AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE

CUCTEMBI PU PELIEHUU MaTeEMaTHYECKUX 3a]1a4.

8 KJace

Yuenux nayyumcesa (6azoewiii yposens)

DJIEeMEHTBI TEOPMH MHOKECTB 1 MATEMAaTHYECKOM JIOTHKH

- OnepupoBaTb Ha 0a30BOM YpOBHE MOHATHUSMH: MHOXECTBO, JJIEMEHT MHOXECTBa,

MIOJIMHO>KECTBO, IIPUHAJIEKHOCTB;

- 3a/1aBaTh MHOKECTBA NIEPEYUCIIEHUEM UX DJIEMEHTOB;

- HaXOJUThb [lepeceyeHne, 00beTMHEHHE, TOJIMHOKECTBO B MPOCTEUIIUX CUTYALIUAX;

- OIepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMU: OIPE/IEICHUE, aKCUOMA;

- MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI AJIs1 OITBEPKACHHUS CBOUX BBICKa3bIBAHUM.

B noBceaHeBHO KU3HM U NIPU U3YYE€HUHU APYTUX NPeAMETOB:



- UCIIOJIb30BaTh Tpaduueckoe MpeACcTaBICHUE MHOKECTB JIJIsl OMUCAHUS PEeaTbHBIX MPOIIECCOB
U SIBIICHUH, IPU PELICHUH 33/1a4 JPYTUX YUeOHBIX MPEAMETOB.

Yucaa

- OnepupoBaTh Ha 0a30BOM ypOBHE TMOHSATHEM: apuU(PMETHUECKUA KBaJpaTHBIA KOPEHB;

- MCII0JIb30BaTh CBOMCTBA YKMCEIl U NPaBUJja JECHCTBUH PU BBIIIOJIHEHUN BBIUYNCICHU;

- BBINOJIHATH OKPYIVICHHE PALlMOHAIBHBIX YUCEl B COOTBETCTBUM C ITPABUIIAMU;

- OLICHMBATh 3HAUEHUE KBAJPATHOIO KOPHS U3 MOJIOKUTEIBHOIO LEJIOT0 YHCIa;

- pacro3HaBaTh pallMOHaJIbHbIE U UPPALlMOHAIBHBIE YNCIIA;

- CpaBHMBATh YHUCIIA.

B noBcexHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

- OLICHUBATh PE3YJIbTaThl BEIYUCICHUN IIPH PELICHUN TPAKTUYECKUX 3aady;

- BBITNOJIHATh CPABHEHUE YNCEN B PEAIBHBIX CUTYalUsX;

- COCTABJIATh YHUCIIOBBIEC BBIPAKCHMS IPU PELICHUU NPAKTHUUYECKUX 3a7ad U 3a1ad U3 APYTUX
y4EOHBIX IPEAMETOB.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

- BBIMONHATE  HECHOXKHBIE TPeoOpa3oBaHMsl IS BBIUMCICHUS 3HAYCHUH YHCIIOBBIX
BBIPAKEHUI, COIEpIKALLUX CTEIIEHU C LI€JbIM OTPULIATENIbHBIM I10KA3aTeNEM;

- UCTIOJIB30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXKEHHS (KBaJIpaT CyMMBI, KBaJIpaT Pa3HOCTH,
Pa3HOCTh KBAAPaTOB) JUIs YIIPOLIEHUS BEIYUCICHUM 3HaUCHNI BBIPAXKECHUIA;

- BBINOJIHATH HECIIOKHBIE MPeoOpa3oBaHus IPOOHO-TMHEHHBIX BBIPAXKEHUN U BBIPAXKEHUH C
KBaJIpaTHBIMU KOPHSMH.

B noBcenHeBHOM KM3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

- MOHMMATbH CMBICII 3aIIMCH YKCIa B CTAHAAPTHOM BUJIE;

- orepupoBaTh Ha 0a30BOM YPOBHE MOHITHEM «CTAHJAPTHAs 3aIIUCh YHCIIA.

YpaBHeHust

- pemaTh KBaipaTHbIC ypaBHEHHS 110 (hopMyJie KOpHEW KBapaTHOTO YPaBHEHUS;

B noBceaHeBHOM KU3HM M NIPM U3YYEHHHU APYTUX NPeIMETOB:

- COCTaBIATh M pELIATh KBAJpaTHbIE YPAaBHEHUs NPHU PELIECHUM 3a/ady, BO3HUKAIOIIHUX B
JPYTUX y4eOHBIX MpeaMeTax.

DyHKUMH

- HaxonuTh 3HaueHune GyHKIMU 1O 33aHHOMY 3HAUEHHIO apTyMEHTa;

- HaXOJWTh 3HAUEHUE apryMeHTa [0 3aJaHHOMY 3Hau€HUI0 (YHKIMU B HECIIOXKHBIX
CUTYalUsIX;

- no rpaduky HaxoAWTh 00JacTb OMNPENEJICHUs, MHOXKECTBO 3HAYEHUH, HYIU (QYHKIHUH,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA, TPOMEKYTKM BO3pacTaHusi M yObIBaHMs, HauOonbllee U
HauMEHblIIee 3HaYeHUs! QYHKIUY;

- CTPOUTH TpaUK JTUHEHHON (PYyHKIMH;

- IPOBEPATh, SIBIAETCS JIM JaHHBIA Tpapuk TpadukoM 3agaHHOM (QyHKIUM (JIMHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPOMOPLUOHATIBHOCTH);

- OTpeAeNaTh NPUONMKEHHBIE 3HAYSHHSI KOOPIMHAT TOYKH IepeceueHus rpadukoB
byHKIHIH;

B noBceaHeBHOI KU3HM M NIPM U3YUYEHHHU APYTUX NMPeIMETOB:

- UCIIONIb30BaTh TI'paUKH peaJbHBIX MPOLIECCOB M 3aBUCUMOCTEH Ui OIpeneseHHs] HuX
CBOWCTB (HanOoOJIbIINE M HAUMEHbBININE 3HAYEHUS, IPOMEXYTKU BO3pAaCTaHMs U yObIBaHMS, 00JIacTH
MIOJIOKUTEIBHBIX M OTPULIATENIBHBIX 3HAUYEHUH U T.I1.);

- UCIIOJIb30BaTh CBOMCTBA JMHEWHOW (DYHKIMU U ee TpaduK NpU PELICHUH 33134 U3 JIPYTUX
y4EOHBIX TPEIMETOB.



CraTtucTuKa 1 TeOpus BepOSATHOCTE
- NMeTrh mipeAcTaBieHHE O CTAaTUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTU CIIy4ailHOTO
cOOBITHSI, KOMOMHATOPHBIX 3a]a4ax;
- MPEACTABIISITH TaHHBIC B BUJIC TAOJIHII, TMarpaMm, rpaduKoB;
- YUTaTh HH()OPMAIIUIO, TIPEACTABICHHYIO B BUJIE TaOJIUIIBI, TUarpaMMbl, Tpaduka;
- OTIPEIECISATh OCHOBHBIE CTATUCTUYECKHUE XaPAKTEPUCTUKH YHCIOBBIX HAOOPOB;
- OIICHUBATh BEPOSITHOCTH COOBITHUS B TIPOCTEHUIIINX CIydasix;
- UMETH TMPEJCTABICHUE O POJIH 3aKOHA OOJIBIITNX YHCET B MACCOBBIX SIBIICHUSX.
B noBce HeBHOI KU3HN U IPH U3YYEHUU APYTUX NPeIMETOB:
- OIICHUBATH KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Tiepedopa;
- MMETh TPEACTaBICHHUE O POJIM MPAKTUYECKH JIOCTOBEPHBIX UM MaJOBEPOSTHBIX
COOBITHI;
- CPaBHMBATh OCHOBHBIC CTAaTUCTUYECKUE XapaKTEPUCTUKH, IOJYYEHHbICE B IIpOIECcCce
peLICHHS TPUKIIAIHON 3a7]a4H, U3YUEHUS PEAJIbHOTO SIBJICHUS;
- OIICHUBATh BEPOSITHOCTh PEATBHBIX COOBITHI U SBIICHUIN B HECIIOKHBIX CUTYaIUsIX.
TexcToBble 3a1a4HU
- CTPOUTh MOJEJb YCIOBUA 3aaud (B BHJIE TAOJIMIIBI, CXEMbl, PUCYHKA WJIM ypaBHEHUS), B
KOTOPOW JTaHbl 3HAYEHUsl JBYX M3 TPEX B3aMMOCBSI3aHHBIX BEJIMYMH, C LETBIO MOUCKA PEIICHUS
3aJ1a4u;
- OCYIIECTBIISITh CIOCOO TMOWCKA PELICHHs 3a/lad, B KOTOPOM PACCYXIACHHE CTPOHUTCS OT
yCIOBUS K TPEOOBAHUIO HIIK OT TPEOOBaHUS K YCIOBHIO;
- COCTaBJIATH IJIaH PEIICHUS 3a]]a4u;
- BBIJICJIATH TAllbl PEIICHUS 33/1a4H;
- WHTEPIPETUPOBATh BBIUMCIUTEIBHBIC PE3yJabTaThl B 3ajade, MCCIEI0BATh IOJYyYEHHOE
pelieHue 3a1a4u;
- 3HATh Pa3IMure CKOPOCTEH 00BEKTa B CTOSUCH BOJIE, IPOTHB TCUCHHUSI U 110 TCUCHHIO
peku;
- peliaTth 3aa4u pa3HbIX TUIOB (Ha paboTy, Ha TIOKYIIKH, Ha JBUKEHHE), CBA3BIBAIOIINUX TPH
BEJIMYUHBI, BBIJIEIATH 3TH BEJIMYUHBI U OTHOUIEHUSI MEXIY HUMH;
- HaxoJIUTh MPOLEHT OT YHCJA, YHCIO MO MPOLUEHTY OT HEro, HaxOJIWUTh MPOLIEHTHOE
CHUKEHHUE WM MPOLEHTHOE MOBBIIIEHUE BETUUYHHBL;
- pemiaTh HECIOXKHBIE JIOTHUECKHUE 3a]Ja4l METOJIOM PACCYKICHHUH.
B noBceHeBHOI :KU3HU U IPH U3YyYEHUU JAPYTUX NPeIMETOB:
- BBIJIBUTATh THUIMIOTE3bl O BO3MOXKHBIX MPEAENbHBIX 3HAUYEHUAX MCKOMBIX B 33/1au€ BEJIMYUH
(menatb NPUKUIKY).
Hcropus MaTeMaTHKHU
- OnuceiBaTh OT/ACJIbHBIE BBIJAIOMIMECS PpE3YyJbTaThl, IOJIYYEHHbIE B XOAE pa3BUTHUSA
MaTE€MaTHUKHU KaK HayKH;
- 3HaTh NPUMEPHl MAaTEMAaTUYECKUX OTKPBITMM M HMX aBTOPOB, B CBS3UM C
OTEYECTBEHHOW U BCEMUPHON UCTOPUEH;
- MMOHUMATh POJIb MaTEMaTHUKH B pa3Butun Poccun.
MeToabl MaTEMAaTUKH
- Beibupars moaxonasmuii  M3y4EeHHBIH METOA  JJIsl  PEIICHHUH HW3YYCHHBIX THUIIOB
MaTeMaTUYCCKHX 3a]1ad;
- [IpuBoauTh  mpUMEpPbl  MaTEeMaTHYECKUX  3aKOHOMEPHOCTEM B OKpyXKarouiei
JEUCTBUTENLHOCTH U MPOU3BEJACHUSIX UCKYCCTBA.
Yuenux nonyuum eo3zmorcnocmo nayuumoca (noevluieHHblil ypoGeHs)



DJIeMeHThI TEOPUU MHOKECTB H MATEMATHYECKOI JIOTUKH
- OnepupoBaTh MOHATUSMU: OINpPEACTICHUE, TEOpEMa, aKCHOMa, MHOXKECTBO, XapaKTEPUCTUKH
MHO’KECTBA, 3JIEMEHT MHOXXECTBA, IIyCTOE, KOHEYHOE U OECKOHEUHOE MHOKECTBO, TTOJMHOKECTBO,
MIPUHA/IICKHOCTbD, BKIIIOUEHUE, PABEHCTBO MHOYKECTB;
- n300paxkaThb MHOKECTBA U OTHOIIEHHE MHOKECTB C IIOMOILBIO KPYTroB Diijepa;
- OTIpEeeIATh MPUHAJICKHOCTD IJIEMEHTa MHOXKECTBY, O0BEAMHEHUIO U TIEPECEUCHHIO
MHOKECTB;
- 3aJaBaTh MHOKECTBO C MTOMOIIBIO MTEPEYHCICHUS JIEMEHTOB, CJIOBECHOTO ONHCAHMS;
- OTIEpUPOBATh TOHATHSIMH: BBICKA3bIBAaHWE, HCTUHHOCTH M JIO)KHOCTH BBICKA3bIBAHMS,
OTpUIIaHKE BBICKA3bIBAHUM, OTIEPAIMH HAJl BEICKA3bIBAHUSIMHU: ¥, UJTH, HE, YCJIOBHBIC BHICKA3bIBAHUS
(MMIUTMKALIAN);
- CTPOUTH BBICKA3bIBaAHMSI, OTPUIIAHUS BBICKA3bIBAHUIA.
B noBceaHeBHOI KU3HM U NIPU U3YYEHHHU APYTUX NMPeIMETOB:
- CTPOUTH LIETIOYKU YMO3AKIIOUEHUI Ha OCHOBE UCIIOJIb30BaHUS IIPABHII JIOTHKHY;
- UCIIOJIb30BaTh MHOXKECTBA, OTIEPAIIMU C MHOKECTBAMHU, UX TpapruecKoe MPeACTaBICHUE IS
OIMCAHUS PEATLHBIX TPOIIECCOB U SBJICHHIA.
Yucaa
- OnepupoBaTh TOHATHUSIMHU: MHOXECTBO HATYpPaIBHBIX YHCEN, MHOXECTBO IEIBIX YHCEN,
MHOKECTBO pAallOHATbHBIX YHCEJ, HWPPALMOHAIBLHOE YHUCIO, KBaJpaTHBIM KOPEHb, MHOXECTBO
JEHCTBUTENBHBIX YUCEN, T€OMETPUYECKasi HHTEPIIPETALMs HATYPalbHBIX, LIEJbIX, PAllMOHAIbHBIX,
JEHCTBUTENBHBIX YHCENT,;
- BBIMIOJHATh BBIYUCIICHUSA, B TOM YHCIE C HCIOJB30BAHMEM MPUEMOB pPallMOHAIbHBIX
BBIYHCIICHHI;
- CPaBHHMBATh PAIlMOHATBLHBIC U HPPAIIMOHATBHBIC YHCIIA;
- MPEJICTABIISITh PAITMOHATILHOE YHCIIO B BUJIC ACCITHYHOU IPOOH
- YIOPSA0YMBATH YKCIIA, 3aIMCAHHBIC B BUJIE OOBIKHOBEHHOH U JIECATUIHOM JIpOOH;
B noBceHeBHO KU3HHU ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

- COCTaBJIATh U OIEHUBATH YMCIIOBBIE BRIPAKEHUS MIPU PEIICHUH MPAKTUYECKUX 33]ad

Y 33724 U3 IPYTUX y4eOHBIX MPEAMETOB;
- 3aMKUChIBaTh U OKPYTJISATh YHUCIOBbIE 3HAYEHHS PEalbHBIX BEJIWYUH C HCIOJIb30BAHHEM
Pa3HbIX CUCTEM U3MEPEHUSI.
ToxnecTBeHHbIE IPe0OpPa30BaHUA
- OniepupoBaTh MOHATHEM CTEIICHU C [IEIBIM OTPUIATESILHBIM ITOKA3aTeIIeM;
- packiabIBaTh HA MHOKHTEITH KBAJPATHBIA TPEXUIICH;
- BBITIOJHATh ~ MPEOOpPa3OBaHUs  BBIPAKCHUN, COJMEPKAIMUX  CTEIEHH C  IEJBIMH
OTpHUIATENLHBIMH [TOKa3aTesIMH, IEPEXOAUTH OT 3aHCH B BHJI€ CTETICHH C IEJIBIM OTPHUIIATEIbHBIM
MOKa3aTeseM K 3aliCH B BUJIE ApoOu;
- BBITMIOJHATh TPeoOpazoBaHusl JPOOHO-pAIlOHATBHBIX BBIPAKEHUI: COKpaIIeHHue IpoOeid,
MpHUBEICHUE anredpandyeckux aApoOel K o0IeMy 3HaMEHATENI0, CIOKEeHUE, YMHOKECHHE, JeICHUe
anreOpandeckux npoOel, BO3BEICHHE aireOpanveckodl npoOW B HATypaJbHYI0 U IEIYIO
OTPHUIATEILHYIO CTEIICHb;
- BBITIOJTHATE MPeo0pa3oBaHus BRIPAXKECHUN, COJICPIKAIINX KBaIPaTHBIEC KOPHHU;
- BBIICTIAITH KBAJpaT CyMMBI WM Pa3HOCTH JIBYWICHA B BBIPAXKCHHUSAX, COJEPIKANIUX
KBaJIpaTHbIE KOPHH;
B noBceHeBHO¥ KU3HM U NIPH U3YYEHUH APYTUX MPEIMETOB:
- BBHITIONHATH TpeoOpa3oBaHus anreOpandeckux BBIPAKCHHH MPU PEUICHUH 3aJad JAPYTruX
y4eOHBIX TPEMETOB.



YpaBHeHust
- pemath KBaJpaTHbIE YpPaBHEHHS W YpPaBHEHHUS, CBOJUMbBIE K KBaJpaTHbIM C MOMOIIbIO
TOXKJIECTBEHHBIX MpeoOpa3zoBaHuUi;

- pemiaTth pocTeiilliie HppalMoOHANbHBIE  ypaBHEHUS  BHUJA Vi) =a,

VG =g();

- peliaTh HECJIOXKHBIC KBAAPATHBIC YPABHCHHA C ITIAPAMCTPOM;

- pelaTh HECIOKHBIE YPABHEHUS B LIEJIBIX YHCTIaX.

B noBceHeBHOI KU3HN U IPH U3YYEHUU APYTUX NPeIMETOB:

- COCTaBJISITh M PEIIaTh KBAJAPATHBIC YPAaBHEHUsI, YPAaBHEHUS, K HUM CBOJSIIUECS, CUCTEMbI
JIMHEHHBIX YpaBHCHUH,

- BBITNOJHATH OLICHKY IPaBI0No00Us pe3yilbTaToB, MOJIY4aeMbIX IPU PEUICHUH KBaIPaTHBIX
YpaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHUN MPU PEILICHUH 3aj]a4d APYTUX Y4eOHBIX MTPEIMETOB;

- BbIOMpaTh COOTBETCTBYIOLME ypPaBHEHUS WM MX CHUCTEMBl [UIsl  COCTaBJICHUS
MaTeMaTHYECKOW MOJENHN 3aJaHHON pealbHOM CUTYallUU WUJIU IIPUKIIAJHON 3a/1a4u;

- YMETh UHTEPHPETUPOBATH MOJIYUCHHBIN MPU PEIICHUH YPABHEHUS WM CUCTEMbI PE3yJIbTaT
B KOHTEKCTE 3aIaHHON PeaIbHOM CUTyallH WM MPUKIATHON 3a1a4H.

DyHKUNH

- OnepupoBath MOHATHAME: (DYHKIMOHAIBHAS 3aBUCUMOCTH, (YHKIUS, rpadux QyHKINH,
crocoObl 3a/1aHusl PYHKIMU, apryMEHT U 3HaueHue (QyHKIUHU, 00JacTh ONpEAeTICHUS] MHOMXKECTBO
3HaueHUN (QyHKUUU, HYIH (YHKUIMU, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIUH,
YETHOCTH/HEUETHOCTD (PYHKIINU;

- CTpPOUTH TpadUKu JTUHEHHOW, O0OpaTHOW MPOMOPIUOHATBLHOCTH, (PYHKIHMHU BUIA:
y=a+kab, y=+vx, y=3Vx, y=|xl.

- UCIIOJIb30BaTh IpeoOpa3zoBanus rpaduka GyHKIUU y = f(x) U1 MOCTpOSHUS rpaduka
byakuuu y = a f(kx + b) + c;

- COCTaBJISATh YPaBHEHMsI MPSIMOM MO 3aJJaHHBIM YCJIOBHSM: MPOXOASIIEH Yepe3 IBE TOUYKHU C
3aIaHHBIMUA KOOPJAMHATAMM, POXOSAIIEH Yepe3 TaHHYIO TOUKY U MMapajuieIbHON JaHHOU MPSMOMU;

- uccienoBath PyHKIHIO 10 e€ rpaduky;

- HaxoJUTh MHOXXECTBO 3HAUYEHMH, HYIH, MPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH

KBaIpaTUYHOMN (PYHKIIHH;

B noBceHeBHOM KU3HM U IPH M3YYeHHUH JAPYTUX NPeIMeETOB:

- WUTIOCTPUPOBATh C TMOMOIIBIO TpaduKka peaabHYI0 3aBUCUMOCTh HWJIM IpoIecC MO HX
XapaKTepUCTHKAM;

TexcroBble 3a1aun

- PemaTh npocThlie U CI0XKHBIE 33]Ja4l Pa3HbIX TUIOB, a TAKXKE 3a]1a4M MMOBBIIIEHHON
TPYIHOCTH;

- UCIIOJIb30BaTh pa3Hble KpaTKWE 3aldCH KaK MOJIETM TEKCTOB CIOXHBIX 3a1ad s
MIOCTPOEHHUS IOMCKOBOW CXEMBI U pEIIEHUS 33]1ay;

- pasznuyaTh MOJENb TEKCTa U MOJIEIb pPElIeHUs 3a7aud, KOHCTPYUPOBaATh K OJHOM MOAeNu
pelIeHNs HECIOKHON 3aJ]aur pa3Hble MOJIEH TEKCTA 3aJ1auH;

- 3HaTh U MPHUMEHATh 00a crocoba Moucka pemeHus 3aaad (0T TpeOOBaHUS K YCIOBUIO, OT
yCIIOBUS K TpeOOBaHUIO);

- MOJIETPOBATh PACCY>KIACHUS MPHU MOMCKE PelIeHus 3aa4u ¢ TOMOIIbIO rpad-CXeMbl;

- BBIJICJIATH 3TAllbl PEIICHUS 331a4d U COJIepKAHUE KAXK/IOT0 ITara;

- YMETh BBIOMpPATh ONTHMAIBHBIA METOJ PEIIeHUs 3aJa4d U OCO3HaBaTh BBIOOpP METOJA,
paccMaTpuBaTh pa3IMyHbIe METObI, HAXOJIUTh Pa3HbIE PEIICHUS 3aa4l, €CIIM BO3MOXKHO;

- aHAJIM3UPOBATh 3aTPYIHEHUS IIPU PEIICHUH 3a/1a4;



- BBINOJIHATh pa3jiMyHble NMPeoOpa3oBaHMsl MPEUIOKEHHON 3a7aul, KOHCTPYHPOBAaTh HOBBIE
3aJjauu U3 JTaHHOM, B TOM 4Hcjie 0OpaTHBIE;

- UHTEPIPETUPOBATh BBIUUCIUTENbHBIE PE3yJbTaThl B 3ajaue, MCCIEI0BATh IOJYyYEHHOE
pellIeHne 3a1a4n;

- aHAJM3UPOBATh BCEBO3MOXKHBIE CHTYallMUd B3aMMHOTO PACIOJOKEHHUS IBYX OOBEKTOB U
U3MEHEHHUE MX XapaKTEPUCTUK IIPU COBMECTHOM JBM)KEHUHU (CKOPOCTb, BPEMS, pPAaCCTOSIHUE) NpU
pelieHNH 33734 Ha JBWKCHHE JBYX OOBEKTOB KaK B OJHOM, TaK M B HPOTHBOIOJIOXKHBIX
HaIlpaBJICHUsAX;

- UCCIIIOBaTh BCEBO3MOXKHBIE CUTYyallMM IpPU PELICEHUU 3aJad Ha JBWXKEHHE II0 PEKe,
paccMaTpUBaTh pa3Hble CUCTEMBbI OTCUETA;

- pelaTh pa3sHOOOpa3HbIE 3a/1aun «Ha YacTH»,

- pewmatb 1 0OOCHOBBIBATH CBOE PELICHME 3aJay (BBIAEIATh MAaTeMaTHMUYECKYI0 OCHOBY) Ha
HAXO0XKJICHUE YaCTH YKMCIIa M YHCTIa [0 €ro YaCTH HAa OCHOBE KOHKPETHOT'O CMBICIIA IPO0H;

- OCO3HABaThb W OOBACHATH WJCHTUYHOCTH 337ad pa3HbIX THUIIOB, CBS3BIBAIOIIUX TpPHU
BEJIMYMHBI (Ha pabOTy, HA MOKYIKH, HA JIBM)KEHHUE).BBIACISATh STH BEJIMYMHBI M OTHOIICHHUS MEXIY
HUMH, TIPUMEHATh WX TPU PEUICHWH 3a]1a4, KOHCTPYHMPOBATh COOCTBEHHBIC 3a/1a4 YKa3aHHBIX
THUIIOB;

- BJIaJIETh OCHOBHBIMU METOJIaMH PEILIEHUs 3a/1a4 Ha CMECH, CIUIaBbl, KOHIIEHTPALIUY;

- pewiath 3a7a4d Ha MPOLEHTHl, B TOM YHUCIE, CIOXKHBbIE HPOLEHTHl ¢ OOOCHOBaHMEM,
UCIOJIb3Ys Pa3HbIE CIIOCOOBI;

- pelarh JIOTHYECKUE 3aJaud pa3sHbIMU CIIOCOOaMH, B TOM 4HCIE, C JABYMs OJOKaMH U C
TpeMsi OJIOKaMH JTAHHBIX C IIOMOIIBIO TAOJIHIL;

- pemarh 3a7adyd 10 KOMOMHATOPHKE U TEOPUU BEPOSTHOCTEH HAa OCHOBE HMCIOJIb30BaHUS
M3Y4YEHHBIX METOJI0B M1 0OOCHOBBIBATDH PEILICHUE;

- pelaTh HeCJIOKHBIE 3a7a4y 110 MATEeMaTUYeCKON CTaTUCTHKE;

- OBJIQIETh OCHOBHBIMU METOJaMHM DPELIEHHs CIOKETHBIX 3a7au: apu(pMeTHUYECKUH,
anreOpandyeckuii, nepedop BapuaHTOB, FTEOMETPUUECKUN, TpaUeCKUil, IPUMEHATh UX B HOBBIX IO
CPaBHEHHUIO C U3YYEHHBIMH CUTYyalHsIX.

B noBceaHeBHON KU3HM M NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

- BBIIETIATh NPU pEIICHUH 3a7ady XapaKTepUCTUKHU paccMaTpUBaeMOM B 3a/aye CUTYallUH,
OTJIMYHBIE OT PEaJbHBIX (T, OT KOTOPBIX a0CTParupoBalINCh), KOHCTPYUPOBATh HOBbIE CUTYaIlUU C
y4€TOM 3THUX XapaKTEpPUCTUK, B YACTHOCTH, NPH PEHICHUM 3a/lad Ha KOHLEHTPALUH, YUYUTHIBATH
IJIOTHOCTD BELIECTBA;

- pemars ¥ KOHCTPYHPOBATh 3aJadyl Ha OCHOBE DPACCMOTPEHHUS DPEANBHBIX CHUTYalUil, B
KOTOPBIX HE TpeOyeTCsl TOUHBIM BBIYMCIUTENBHBIN pE3yJbTaT;

- pelaTh 3aJa4y Ha JABM)KEHHUE 10 PEKE, paCCMaTpUBasl pa3Hble CUCTEMBI OTCUETA.
CraTncTHKa M TEOpHs BEPOSITHOCTEH

- OnepupoBaTb MHOHATHUAMHU: CTOJNOYATBHIE W KpPYroBbl€ JUarpaMMbl, TaOIMIbl JaHHbIX,
cpenHee apupMeTHUecKoe, MennaHa, HauOoJiblllee W HAaUMEHbIIEe 3HAYEHMsI BBIOOPKH, pa3Mmax
BBIOOPKH, TUCTIEPCUS U CTaH/IaPTHOE OTKJIOHEHHE, CllydyaiiHas U3MEHYNBOCTb;

- U3BJIEKaTh WH(OpPMaLIMIO, TPECTABICHHYIO B TaOMUIaX, HA IUarpaMMmax, rpadukax;

- COCTaBJIATH TAOJHUIIBI, CTPOUTH AUArPaAMMBbI U TpauKU Ha OCHOBE JTaHHBIX;

- OTIEepUPOBATH MOHATHAMHU: (PaKTOpHAI YHCIIA, TIEPECTAHOBKH U COYETAHUS;

- IPECTaBIATh HH(POPMAIIHIO C TIOMOIIBIO KPyroB Ditnepa;

- pelmaTe 3a7adyd Ha BBIYMCIEHUE BEPOSTHOCTU C IOACYETOM KOJIMYECTBA BapHUaHTOB C
MTOMOIIIbI0 KOMOWHATOPHKH.



B noBceaHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMETOB:

- U3BIIEKATh, WHTEPIPETUPOBATH U NPEOOpPA3OBHIBATh HHPOPMAIUIO, MPEICTABICHHYIO B
TabJMIaX, Ha JuarpaMMax, rpadukax, OTpPakKaloIIyl0 CBOWCTBA M XapaKTEPUCTHKH pPEaTbHBIX
MPOLIECCOB U SIBJICHUIA;

- OTpeNeNATh CTAaTUCTUYECKHE XapaKTePUCTUKU BBHIOOPOK IO TabiuiaM, JuarpaMmmam,
rpadukam, BHIIOIHATH CPABHEHUE B 3aBUCHMOCTH OT LIETTU PEUICHUs 3a/1a4H;

- OLICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITHI U SBICHUI.

HcTropust MaTeMaTUKHU

- XapakTepu30BaTh BKJIAJ BBIJAIOMIMXCS MaTEMaTHKOB B Pa3BUTHE MAaTEMaTUKU U HMHBIX
Hay4HBIX 00JIaCTeH;

- MOHUMATh POJIb MaTEMaTUKH B pa3Butuu Poccuu.

MeToabl MaTeMaTUKH

- Hcnosnp3ys M3yd4eHHbIE METO/IbI, IPOBOJUTH J10KA3aTEIbCTBO, BBIIOIHITH OIIPOBEPIKEHUE;

- BBIOMPATHh U3YUYEHHBIE METO/IbI U MX KOMOUHAIIMH JIJISl PEIICHUS] MATEMaTHUYECKUX 3a]1a4;

- MCIIOJIb30BAaTh MAaTEMaTUYECKHe 3HAHUA JJIS OMUCAHUS 3aKOHOMEPHOCTEH B OKpyKarolen
JNEHCTBUTENHFHOCTU U MPOU3BECHUSIX UCKYCCTBA;

- OPUMEHSTh MPOCTEUIINE MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTEMBI MPY PEIICHUN MaTeMaTHYECKUX 3a]1a4.

9 KJIacce

Yuenuk 9 knacca nayuumcesn (6azoeuwtit yposens)

DJIeMEeHThI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTUKH

- OnepupoBarb Ha 0a30BOM YypOBHE MOHATUSIMU: MHOXECTBO, 3JIEMEHT MHOXECTBA,
MIOJIMHOKECTBO, MPUHAIICKHOCTB;

- 3aJjaBaTh MHOXKECTBA MEPEUUCICHIUEM UX DJIEMEHTOB;

- HAXOJHTh [epeceueHne, 00beTUHEHHE, TOJIMHOKECTBO B MPOCTEUIITUX CUTYALIUAX;

- orepupoBaTh Ha 6a30BOM YPOBHE MOHATHSAMU: OMpeIeTIeHIe, aKCUOMa;

- MPUBOAUTH MPUMEPHI M KOHTPIIPUMEPHI JIJIs1 TOATBEPKICHUSI CBOUX BBICKA3bIBAHHI.

B noBceHeBHOI :KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

- MCIIOJIb30BaTh IpauyecKoe MpeICTaBICHIEe MHOKECTB JUIsl ONMCAHUS pPeabHBIX MPOIIECCOB
Y SIBIICHUM, TIPU PEIICHUH 3a/1a4 APYTUX YIEOHBIX MPEIMETOB.

Yucaa

- BBINIOJIHSATH OKPYTJIEHUE PAallMOHAIBHBIX YHCENl B COOTBETCTBUU C IIPABUIIAMM;

- pacno3HaBaTh pallMOHAJIbHbIE U UPPAIMOHAIIBHBIE YHUCIIA;

- CpaBHHMBATh YHUCIIA.

B noBceHeBHOM KU3HM U IPH M3YYeHHUH JAPYTUX NPeIMeETOB:

- OIICHUBATDH PE3YJIHTAThl BBIYUCIICHUI MPU PEIICHUH TPAKTUYECKUX 3a]1aY;

- BBITIOJIHSITH CPABHEHUE YHUCEI B PEATbHBIX CUTYaIIHSIX;

- COCTABJISITh YHCIIOBBIE BBIPAKECHUSI TIPU PEIICHUW MPAKTUUECKHUX 3a/a4 W 3a/a4d U3 JIPYTUx
y4eOHBIX TPEIMETOB.

YpaBHeHHS U HEPABEHCTBA

- OnepupoBath Ha 0a30BOM ypOBHE NOHSATHUSMH: UYHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelieHne HEPABEHCTBA;

- MIPOBEPSITH CHPABEATMBOCTh YUCIOBBIX HEPABEHCTB;

- pelaTh JIMHEHHbIE HEPAaBEHCTBA M HECJIOXHbIE HEPAaBEHCTBA, CBOJSIIMECS K JIMHEHHBIM;
- pemaTh CUCTEMBbI HECTIOKHBIX JINTHEWHBIX HEPABEHCTB;



- MIPOBEPSTH, SBJIAETCS JIM JAHHOE YHUCIIO PEIlIEHHEM HEepaBEHCTBA;

- n300paxkaTh pEIICHUs HEPABEHCTB U UX CHCTEM Ha YHCIIOBOM MPSAMOIA.

B noBceaHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMETOB:

- COCTaBJIATh M peEIIaTh JMHEWHBIE HEPABEHCTBA IPH PEUICHWU 3a/ad, BO3HUKAIOUIUX B
ApYTruX y4eOHBIX MpeaMeTax.

DyHKUMH

- NPOBEPATH, SBIAETCS JIM JAHHBIA TpapuK TpapuKoM 3aJaHHON (QYHKIUHM (JTHMHEHHOH,
KBaJIpaTHYHO, 00paTHON MPOMOPIUOHATILHOCTH);

- OTpeAeNaTh NPUONMKEHHBIC 3HAYCHHSI KOOPIWHAT TOYKH IepeceueHus rpadukoB
GyHKIHIH;

- ornepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSIMH: IIOCIEIOBATENbHOCTD, apupMeTHIecKas
Iporpeccus, reOMeTpuieckas mporpeccus;

- pemiatb 3aJaud  Ha [POrPECCHH, B KOTOPBIX OTBET MOXET OBITh  TMOJy4eH
HEMOCPEJACTBEHHBIM MOCUYETOM 0€3 MpUMEHEHUS (POopMyII.

B noBceaHeBHOIi :KM3HM M PU U3YYeHHH APYTHX NPeAMeTOB:

- UCTIOJIB30BaTh TpPapUKU pPEATbHBIX MPOIECCOB M 3aBUCHUMOCTEH MJIsl OIpenesieHus] uX
CBOMCTB (HauOOMNbIIINe U HANMEHbIIINE 3HAYCHUS, TPOMEXKYTKH BO3pACTaHUs U yOBIBaHUSI, 00JIaCTH
MOJIOKUTETIBHBIX M OTPULIATENIbHBIX 3HAYECHUH U T.11.);

CraTucTHKAa M TeOpHus BePOSATHOCTEH

- HmeTs mpeacTaBieHHME O CTATUCTHYECKHX XapaKTEPUCTUKAX, BEPOSTHOCTH CIy4alHOTO
COOBITHSI, KOMOMHATOPHBIX 33]1a4ax;

- NPECTaBIIATh JaHHbBIE B BUZE TAOJHII, AUarpamMm, rpauKoB;

- YUTaTh HH()OPMAIUIO, TPECTABICHHYIO B BHJIE TAOINIIBI, AUArpaMMBbI, rpaduka;

- OTIpeNIeNATh OCHOBHBIE CTATHCTUYECKUE XaPAKTEPUCTUKU YHUCIOBBIX HAOOPOB;

- OILICHUBATh BEPOSITHOCTh COOBITUS B IPOCTEHIIINX CITy4asK;

- UMETh MPECTABICHUE O POJIH 3aKOHA OOJBIINX YHCET B MACCOBBIX SIBICHUSX.

B noBceaHeBHOI KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

- OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METO/IOM I1epedopa;

- UMETh TIPEACTABICHUE O POJH MPAKTUYECKH JOCTOBEPHBIX W MaJIOBEPOSTHBIX

COOBITHUI;

- CpaBHUBATh OCHOBHBIC CTaTHCTUYECKHE XapaKTePHCTUKH, IOJYyYCHHbIE B TIpOIEcCe
peleH sl MPUKIIAIHON 3a/1a41, N3yUeHHS PEaTbHOTO SIBICHUS;

- OILICHUBATh BEPOSTHOCTh PEATbHBIX COOBITHI ¥ SBJICHUI B HECTIOKHBIX CUTYAIIHSX.
TexkcroBble 3a124U

- CTPOUTH MOJENb YCIOBUA 33/7a4M (B BUIE TaONMIBI, CXEMbI, PUCYHKAa WJIN YpaBHEHU:), B
KOTOPOHM J1aHbl 3HAYEHUS JIBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYUH, C IIEJbI0 MOUCKA PEIICHUS
3aJauy;

- OCYIIECTBIISITH CIOCOO TIOMCKA PEHIeHHs 33/Ja4H, B KOTOPOM PAaCCYKICHHE CTPOUTCS OT
yCIIOBUS K TpeOOBAaHUIO WIIM OT TPEOOBAHUS K YCIOBHIO;

- COCTABIIATH TUIAH PEIICHUS 3a/1a9H;

- BBIJICIIATH 3TAIBI PEIICHUS 3aa4H;

- UHTEPIPETUPOBATh BBIUUCIUTENbHBIE pPE3yJIbTaThl B 3ajaue, HCCIEeI0BaTh IOJYyYEHHOE
peleHue 3aauu;

- pelath 3a7a4l pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKH, Ha JABM)KEHHUE), CBA3BIBAIOIINX TPU
BEJIMYMHBI, BBIICIATH 3TH BEJTMYUHBI M OTHOILIEHUS MEX1y HUMH;

- HaXOJUTh TPOIEHT OT YHWCIIAa, YHCIO IO TPOIEHTY OT HEro, HaXOIWTh IPOIEHTHOE
CHIDKEHHE WM TIPOIICHTHOE TIOBBIIIICHUE BETMYMHEI;



- peiaTh HECIOKHBIE JOTUYECKHE 3aa9d METOJOM PACCYKICHUM.

B noBceHeBHOM KU3HU U NIPH M3YYEHHUH APYTUX NPeIMETOB:

- BBIJIBUTaTh TUIIOTE3bl O BO3MOKHBIX IPENEIbHBIX 3HAYEHUSAX MCKOMBIX B 33J1a4€ BEINYUH
(menaTh NPUKUIKY).

HcTopust MaTeMaTuKu

- OnuceiBaTh OT/ACJbHBIC BBIJAIOIIMECS PpE3yJabTaThl, IOJIYYEHHbIE B XOAEC pPa3BUTHUS
MaTeMaTUKHU KaK HayKH;

u 3HaThb IPUMEPHl MAaTEMAaTUYECKUX OTKPBITHMM M MX aBTOPOB, B CBSI3U C OTEYECTBEHHON HU
BCEMUPHOH UCTOPUEH;

- IIOHUMATh POJIb MaTEMaTUKH B pa3BuTuu Poccun.

Metoabl MATEMATHKH

- Beibupath nmoaxoAsmuidi  WM3Y4YEHHBI METOA A PELICHUS M3YYEHHBIX THUIIOB
MaTeMaTHUYECKUX 3aj1ay;

- IIpuBoguTe  IpUMEpPBl  MATEMAaTUYECKUX  3aKOHOMEPHOCTEM B OKpYyXKarolen
NEHUCTBUTENBHOCTH U IIPOU3BEIECHUSAX UCKYCCTBA.

Yuenux 9 knacca nonyuum eo3moorrcnocmov nayuumoca (noeviuieHHBlIl YypPO6eHb) JJIeMEHThI
TEOPUH MHOKECTB H MATEMAaTHYECKOM JIOTHKHU

- OnepupoBaTh NOHATUSMU: ONpPEIEICHUE, TEOPEMA, AKCUOMAa, MHOKECTBO, XapaKTEPUCTUKU
MHO’KECTBA, 3JIEMEHT MHOXECTBA, ITyCTOE, KOHEYHOE M OECKOHEUHOE MHOXECTBO, MOAMHOMXKECTBO,
MIPUHA/JIEKHOCTh, BKIIFOUEHHE, PABEHCTBO MHOXKECTB;

- n300pakaTh MHOKECTBA U OTHOIIIEHHE MHOXECTB C TTIOMOIIBIO KPYroB Dijiepa;

- OTIPEeNeNATh TPHUHAUICKHOCTh DIIEMEHTa MHOXXECTBY, OOBEIMHEHHIO M MEPECCUCHHIO
MHOXECTB;

- 3a/1aBaTh MHOKECTBO C MTOMOLIBIO IEPEUUCIIEHUS JIIEMEHTOB, CJIOBECHOTO ONHUCAHUS;

- ONEpUPOBATh MOHATUSIMH: BbICKa3bIBAHWE, WUCTUHHOCTb M JIOXKHOCTb BBICKA3bIBaHUS,
OTPHUILIAHHUE BBICKA3bIBAHU, ONIEpaIlMU HaJl BbICKA3bIBAHUSIMU: U, UJIH, HE, YCIIOBHBIE BHICKA3bIBAHUS
(MMIUTMKALIAN);

- CTPOUTH BBICKA3bIBAHUS, OTPUILIAHUS BICKA3bIBAHMII.

B noBceHeBHOI sKU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

- CTPOUTH LIETIOYKH YMO3AKJIIOUEHUI Ha OCHOBE UCIIOJIb30BaHUs IPABUII JIOTHKHY;

- HCIIOJIb30BaTh MHOKECTBA, ONIEPALIUU C MHOKECTBAMU, UX I'pauyecKoe MpeICTaBICHUE JIs
OIMCaHUs PEATIbHBIX MPOIIECCOB U SIBJICHUM.

Yucaa

- OnepupoBaTb NOHATHUSMU: MHOXECTBO  JCHCTBUTEIBHBIX YHUCEI, TIeOMEeTpUYecKas
MHTEpIpeTalus HaTypalbHBIX, IENbIX, PAlUOHAIBHBIX, I€MCTBUTEIBHBIX YHCEIT;

- BBITNIOJIHSTH OKPYTJIEHUE PAllMOHAIBHBIX YHCEII C 33JJTaHHOM TOUYHOCTHIO;

- MPEJICTaBISTh PAIMOHATILHOE YHCIIO B BUJIE ACCITUYHOU TpOOH

B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

- MPUMEHATH MpaBUIa MPUOJMKEHHBIX BBIYUCICHUN TPHU PEUICHUU MPAKTUYECKHX 3a1ad U
pelIeHnH 3a1a4 JPYTuX Y4eOHbIX MPEIMETOB;

- BBITIOJIHSTh CPaBHEHUE PE3yJIbTATOB BBIYMCICHHHN TMPHU PEIICHUH MPAKTUYECKUX 3a7ad, B
TOM YHUCJIe TPUOTMKEHHBIX BBIUHCIICHHIA;

- COCTABJISITh U OLICHUBATh YHCIIOBBIE BBIPAKEHUSI IPU PEIICHUH MPAKTUUYECKUX 3a/a4 U 3a]a4
U3 IPYTUX y4EOHBIX MPEIMETOB;

- 3alUChIBaTh M OKPYIJIATh YHCIIOBBIE 3HAYEHUS! PEAJbHBIX BEIMYUH C HUCIOJIb30BAaHUEM
Pa3HbIX CUCTEM U3MEPEHUSI.

YpaBHeHHsI M HEPABEHCTBA



- OnepupoBaTh MOHATHSMHU: HEPABEHCTBO, PELICHHE HEPABEHCTBA, O0JIACTH OIpPENEJIEHUS
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB;
- pewars JpoOHO-TMHENHbIE YPABHEHUS;
- pemiath ypaBHeHHS Buga X" = a,
- UCTOJIb30BaTh METOJl HMHTEPBAJIOB Uil PEHICHUS MEIbIX U JApOOHO-PalMOHATBHBIX
HEpPaBEHCTB;
B noBcegHeBHOI KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:
- COCTaBJIATh M PpELIATh CUCTEMbl JIMHEWHBIX HEPAaBEHCTB IPH PEIIEHUM 3a1ad JPYTUx
y4eOHBIX IIPEIMETOB;
- BBIIOJIHATH OLIEHKY MPaBIONOA00US PE3YIbTAaTOB, IOIYyYaeMbIX IIPU PELIEHUH JIMHEWHBIX U
KBaJIpaTHBIX YpPaBHEHMH M CHCTEM JIMHEHHBIX YPaBHEHHH M HEPABEHCTB IPU PELICHUM 3ahay
IpYruX y4eOHBIX PEAMETOB;
- BbIOMpATh COOTBETCTBYIOLME YPaBHEHMS, HEPABEHCTBA WJIM UX CUCTEMBI JUIsl COCTaBICHUS
MaTeMaTHYeCKOM MOJIeNN 3aJaHHOM peasbHOM CUTYyalluy UM NIPUKJIAAHOM 3a1auu;
- YMEThb MHTEPIPETUPOBATh IOJYYEHHBIH INpPU pEIIEHUM YpPaBHEHMs, HEPaBEHCTBA MIIU
CHCTEMbI Pe3y/IbTaT B KOHTEKCTE 3aJaHHOM peabHON CUTYalluu WM NPUKIATHON 3a1a4H.
DyHKIUH
- OnepupoBaTh MNOHATUAMHU: (YHKLUHMOHAJIbHAS 3aBUCUMOCTh, (QYHKLUSA, Trpaduk
¢byHKIMU, CcrmocoObl 3amaHus (YHKIWW, apryMeHT W 3HadeHue (QyHKuw, o001acTh
ONpEAENeHUsI, MHOXECTBO 3HAYEHUH  (QPYHKUMM, HYIU (QYHKIUH, [TPOMEKYTKH
3HAaKOIOCTOSIHCTBA, MOHOTOHHOCTH (DYHKITNH, YETHOCTH/HEUETHOCTD (PYHKIINY;
- Ha TpUMepe KBaJIpaTUYHON (YHKIMH, WCIOJIB30BaTh TNpeoOpa3oBaHus Tpadura
byukuuu y = f(x) nus moctpoenus rpadpuka pyukuun y = a f(kx + b) + c;
- uccien0BaTh QyHKIMIO 110 €€ TpauKy;
- HaXOJUTb MHOJKECTBO 3HAUEHWH, HYJIM, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUYHON (PYHKIUY;
- ONEpPHPOBATh  TOHATHSAMH:  TOCJIENOBATENBHOCTh,  apupMeTHdeckas  Iporpeccus,
reoMeTpHuyecKas Iporpeccus;
- pelaThb 3aauu Ha apu(pMETHUECKYIO U TEOMETPHUECKYIO ITPOrPECCHIO.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
- WITIOCTPUPOBATh C TOMOLIbI0 Tpaduka peasbHyl 3aBUCUMOCTb WJIM IpoLEecC MO HUX
XapaKTepUCTUKAM;
- MCIIOJIb30BaTh CBOMCTBA U rpaUK KBaApaTUYHON (DYHKIMU MPU PEIICHUH 3a]1a4 U3 IPYruX
y4eOHBIX IPEIMETOB.
TexcroBble 3a1aun
- PemaTh npocThlie U CI0XKHBIE 33]Ja4M Pa3HbIX TUIOB, a TAKXKE 3a]1a4M IMOBBIIIEHHOMN
TPYAHOCTH;
- UCIIOJIb30BaTh pa3HbIE KpaTKHE 3allUCM KaK MOJENIN TEKCTOB CIIOXKHBIX 3a1ad Juisd
IIOCTPOEHHUS IOMCKOBOW CXEMBI U PEIICHUS 33/1a4;
- pa3ianyaTh MOJENb TEKCTa M MOJEIb PELIEHUsS 3a/]1aud, KOHCTPYMpPOBaTh K OJHOM MOJEIH
pelIeHNs HECI0KHON 3aJ]aur pa3Hble MOJIEH TEKCTa 3a/1auH;
- 3HATh U NMPUMEHATH 00a crocoba Mmoucka peuieHus 3a1ad (0T TpeOOBaHUS K YCIOBUIO M OT
yCIIOBUS K TpeOOBaHUIO);
- MOJIETTMPOBATh PACCYKIACHUS MPHU MOMCKE PEeIIeHuUs 3aau ¢ TOMOIIBIO rpad-CXeMbl;
- BBIJIETIATH 3TAllbl PEIICHUS 3a/1a4M U COJIEPKaHNE KaXA0r0 ITara;
- yMeTh BBIOMpATh ONTHUMAJbHBII METOJ peIIeHUs 33/Ja4d U OCO3HaBaTh BHIOOp MeToja,
paccMaTpuBaTh pa3InYHbIE METO/bI, HAXOAUTH Pa3HbIE PELLIEHUS 3aa4H, €CJIM BO3MOXKHO;



- aHAJIM3UPOBATh 3aTPYAHEHUS [IPU PEIICHUH 3a]1a4;
- BBITMOJHATH pa3uyHble MpeoOpa3zoBaHUs MPEJIOKEHHOM 3a7auu, KOHCTPYUPOBATh HOBBIE
3a/lauM U3 IaHHOM, B TOM 4HcClie OOpaTHBHIE;

- WHTEPIPETHPOBATh BBIUYUCIUTEIbHBIC PE3yNbTaThl B 3ajade, HCCIENOBATh IOTyYEeHHOE
pelieHue 3a1a4u;

- AHAIM3UPOBATh BCEBO3MOXKHBIE CHUTYAIlMU B3aMMHOTO PACIOJIOXKEHUS ABYX OOBEKTOB H
W3MCHEHHE MX XapPaKTEPUCTUK MPH COBMECTHOM JBHKEHUU (CKOPOCTh, BPEMs, PACCTOSIHHEC) TpPU
pelleHrny 3aJad Ha JIBIDKEHUE IBYX OOBEKTOB Kak B OJHOM, TaK M B IPOTHUBOIOJOKHBIX
HaIpaBJICHUSAX;

- HCCJIEIOBaTh BCEBO3MOJXKHBIE CHUTYallMd MpH pEHIeHUH 3a7ad Ha JBIXKEHUE IO peKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA;

- pelaTh pa3sHOOOpa3HbIE 3a/1a4H «HA YaCTH»,

- pemars U 000CHOBBIBATH CBOE pEIICHUE 3a7ad (BBIACIATH MAaTEMATHUYECKYI0 OCHOBY) Ha
HAXO0X/ICHUE YaCTH YHCIIAa M YUCJIA TIO0 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMBICIIA JIPOOH;

- OCO3HAaBaThb W OOBSACHATH WJIACHTUYHOCTH 3aJa4 pPa3HBIX THUIIOB, CBS3BIBAIOIIUX TPH
BEJIMYHHEI (Ha pa0oTy, HA MMOKYIKH, HA ABM)KCHUE). BBIJICIATH 3TH BETUYHHBI U OTHOIICHUS MEXKIY
HUMH, TPUMEHITh UX MpPU PEHIeHHH 3aj]ad, KOHCTPYHUPOBAaTh COOCTBEHHbBIE 3a/lad YyKa3aHHBIX
THUIIOB,;

- BJIa/IeTh OCHOBHBIMH METO/IaMHU PEILIEHUS 3a7]a4 Ha CMECH, CIUIaBbl, KOHIIEHTPAIUH;

- pemath 3aJa4yd Ha MPOLEHTHl, B TOM YHCIE, CIO0XHBIE MPOLEHTh ¢ OOOCHOBaHHUEM,
KCIIONB3Ys pa3HbIE CIIOCOOBI;

- pemIaTh JOrMYeCKHE 3a/1a4¥ Pa3HBIMH CIIOCO0aMU, B TOM YHUCIIE, C IBYMs OJIOKaMU U

C TpeMsi OJIOKaMU JIAaHHBIX C TIOMOIIBIO Ta0JIHII,

- pemaTh 3agadud M0 KOMOMHATOPHKE M TEOPUM BEPOSTHOCTEH HAa OCHOBE HCIIOJIb30BAHMS
M3YYEHHBIX METOJIOB M 0OOCHOBBIBAThH PEILICHUE;

- peliaTh HECIOXKHBIE 33aUd IO MaTEMaTHUYeCKON CTaTUCTUKE;

- OBJIAJICTh OCHOBHBIMH METOJAMH pEIICHUs CIOXKETHBIX 3aJa4y: apu(pMeTHUYECKHil,
anredbpanveckuii, mepedop BapUaHTOB, TEOMETPUUECKUH, TpadUUeCcKUil, MPUMEHSATh UX B HOBBIX IO
CPaBHEHHUIO C U3YYCHHBIMH CHTYAIIHSIX.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

- BBIJICTISITh TPU PEIICHUM 3a7ad XapaKTEPUCTUKH PAacCMaTpPHBAacMOW B 3ajaue CUTYAIlHH,
OTJIUYHBIE OT PEATBHBIX (T, OT KOTOPBIX a0CTPAarupOBAIHCH), KOHCTPYHUPOBATH HOBBIC CUTYAITUH C
Y9ETOM 3THX XapaKTEPHUCTHK, B YAaCTHOCTH, NMPHU PENICHUH 3a/1ad Ha KOHIICHTPAIUH, YIUTHIBATH
MJIOTHOCTD BEIIECTBA,

- pemars ¥ KOHCTPYHPOBATh 3a/ladll Ha OCHOBE PACCMOTPEHHUs pPEalbHBIX CHUTYallUil, B
KOTOPBIX HE TpeOyeTCsI TOUHBIN BBIUMCIUTEIbHBIA PE3yJIbTaT;

- peliaTh 3aa41 Ha JABMKEHUE TI0 PeKe, paccMaTpuBas pa3Hble CUCTEMBI OTCUETA.
CTaTHCTHKA U Teopusi BEPOSITHOCTEH

- OnepupoBaTh TOHATHUSIMHU: CTOJOYATHIE W KPYrOBBIC JUArpaMMbl, TAONHIBI JTaHHBIX,
cpenHee apudmMeTHueckoe, MeauaHa, HauOoJbIlIee W HAWMEHBIIEE 3HAYCHHsSI BBIOOPKH, pa3zMax
BBIOOPKH, TUCTIEPCHS U CTAHIAPTHOE OTKIIOHCHHE, CITydaliHas U3MEHYHUBOCTD;

- U3BIIEKaTh WH(OPMAILIMIO, IPEICTABICHHYIO B TaOMUIaX, HA IUarpaMMax, rpadukax;

- COCTaBIISATh TaOIUIIBI, CTPOUTH TUATPAMMBI U TpaUKHU Ha OCHOBE JIaHHBIX;

- OTIepUPOBATh MOHATUAMHU: (HAKTOpPHAN YMCIA, TIEPECTAHOBKM M COYETAHUS, TPEYTOJIbHUK
ITackans;

- MPUMEHSTH MTPABUIIO TIPOM3BEICHUS IPH PEIICHUH KOMOMHATOPHBIX 3a/1a4;



- OTIEpUPOBATh  TMOHATHUSAMH: CIYYalHBIM  OMBIT, CIy4YallHBI BBIOOP, HCIBITAHUE,
JJIEMEHTapHOE Cly4ailHoe CcoObITHE (MCXOJ), KIJIACCHYECKOe OIpEeeiICeHHE BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, OTIEpaIlK HaJl CTyYalHBIMH COOBITHSIMU;

- NPECTaBIATh HH(POPMAIIMIO C TIOMOIIBIO KPyroB Ditnepa;

- pelaTh 3ajauyd Ha BBIYMCIEHUE BEPOSTHOCTU C IOACYETOM KOJIMYECTBA BapUaHTOB C
MOMOIIIbI0 KOMOWHATOPHKH.

B noBceaHeBHOIi :KM3HM M IPU U3YYEHHUH JPYTUX NPeAMETOB:

- U3BJIEKATh, WHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh HHPOPMAIUIO, NPEICTABICHHYIO B
Tabiuiax, Ha AuarpamMmax, rpadukax, OTpa)kKalollyl0 CBOMCTBAa M XapaKTEPUCTHKU pPEalbHBIX
MIPOLIECCOB U SBJICHUI;

- ONpeAeNATh CTATUCTUYECKHE XapaKTepUCTHUKU BBIOOPOK MO Tabiuuam, guarpammam,
rpadukam, BHIOJIHATH CPAaBHEHUE B 3aBUCUMOCTH OT LIEJIU PELICHHS 33/1a4U;

- OLIGHUBATh BEPOSATHOCTh PEATbHBIX COOBITUI U SBJICHUM.

Hcropusi MaTeMaTUKHU

- XapakTepu30BaTh BKJIAJ BBIIAIOUIMXCS MATEMaTHKOB B Pa3BUTHE MAaTEMaTHKH M HMHBIX
HAyYHBIX 00J1acTei;

- MOHUMATh POJIb MAaTEMaTUKU B pa3BuTuu Poccuu.

MeTtoanl MaTeMAaTHKH

- Hcnonb3yst u3ydeHHbIE METO/IbI, IPOBOJUTH 10KA3aTEIbCTBO, BHIMOIHITH OPOBEPIKEHUE;

- BbIOMpATh U3yYEHHBIE METO/IBI U UX KOMOMHAIIMH ISl PEIICHUS MaTEMaTHUeCKUX 3a]1ay;

- MCIIOJIb30BaTh MATEMaTUYECKUE 3HAHUS JJIS ONMCAHUS 3aKOHOMEPHOCTEH B OKpYXarouleu
JeWCTBUTENFHOCTH U TIPOU3BEICHUSIX UCKYCCTBA,

- NPUMEHATHh TPOCTEHIINE TPOTrpaMMHBIE CpPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPY PEIICHUU MaTEMAaTUIECKHX 3a/1a4.

®opmupoBanue MHKT-komnerenTtHocTn yuyamuxcess KoMMyHukamus #W  conuHajJbHOe
B3auMo/jeilicTBUe BEITyCKHUK HAYUHUTCS:

- BBICTYNIaTh C ayAHO-BUICO MOJACPKKOM, BKIIOYAs BBICTYIJICHHE MEpe] IUCTAaHIIMOHHOM
ayJIUTOPUEH;

- y4acTBOBaTh B 00CYXXJEHUH (aynno-BuAeo (HopyM, TEKCTOBBII (OpyM) ¢ UCHOIB30BAaHUEM
BO3MOXxHOCTer MHTEpHETA;

- MCIIOJIb30BaTh BO3MOKHOCTH JIEKTPOHHON MOYTHI JUIs HH()OPMALIMOHHOTO 0OMEHa;

- BECTH JINYHBIN AHEBHUK (0JI0T) ¢ UCIOIB30BaHUEM BO3MOXKHOCTEN MIHTEepHeTa;

- OCYIIECTBIISITh 00pa3oBaTeNbHOE B3aMMOJEICTBHE B HH(OPMALMOHHOM IPOCTPAHCTBE
00pa30BaTENbHOIO yUpexk/IeHUs (ITOJydYeHHE U BBIIOJIHEHUE 33/1aHuil, MOTyYyeHHe KOMMEHTapHEB,
COBEpPILIEHCTBOBaHHE CBOEH paboThl, (hopMHUpOBaHKE TOPT(HOINO)

- co0ur01aTh HOPMbI UH()OPMAIIMOHHON KYJIbTYpPBI, 3TUKU U NPaBa; C yBaKEHUEM OTHOCHUTHCS
K yacTHOM uHpopMaIuu 1 UHOOPMAIIMOHHBIM MTPaBaM IPYTHX JTOACH.

Buinycknux nonyuum 603moxicHocms Hayyumscsi:

- 63aUMO0eUCMBOBAMb 8 COYUAILHBIX CemsX, pabomams 8 epynne Hao coooujenuem (6uKu),

- yuacmeosams 6 hopymax 6 CoyuanbHulx 00paA308amenbHbIX CeMsIX

- 83AUMO0EUCMB08aAMb C NAPMHEPAMU C UCHONL308AHUEM B03MOdCHOCmeli HMnmepnema
(ueposoe u meampanvroe 83aumooelicmaue).

ITouck u opranu3anusi XxpaHeHusi HHGopManuu BbITYCKHUK HAYUUTCS:

- UCMOJIb30BaTh pa3MyHble MpuéMBl Toucka HHpopmanmuu B VHTepHETe, MOUCKOBBIE
CEpPBUCHI, CTPOUTH 3aMPOCHI Il TOMCKA HH(MOPMAIIK U aHATTM3UPOBATh PE3YJIbTaThl ITOMCKA;

- UCIIONIb30BaTh NpHUEMBI TMOMCKA HH(OpPMaMM Ha NEPCOHAIBHOM KOMIIBIOTEPE, B
MH(OPMALIMOHHOHN CpeJie YUPEkACHUS U B 00pa30BaTeIbHOM MPOCTPAHCTBE;



- UCIIONIb30BaTh pa3inyHble OWONMOTEYHbIE, B TOM 4YHUCIE 3JEKTPOHHBIC, KaTajloru IS
MOMCKA HEOOXOAUMBIX KHHUT;

- UCKaTh UH(OPMALIUIO B PA3IMYHBIX 0a3axX JaHHBIX, CO3/1aBaTh U 3aMOJHATH 0a3bl JAHHBIX, B
YaCTHOCTH HUCII0JIb30BATh Pa3IMUHbIE ONPEIEIINTENH;

- dbopMupoOBaThH COOCTBEHHOE MH(DOPMAIIMOHHOE TPOCTPAHCTBO: CO3/1aBaTh CHCTEMBI MANIOK U
pa3MeniaTh B HUX HYXHbIE HH(OpMaIIMOHHBIE HICTOUYHUKH, pa3MenaTsh nHpopmanuio B HTEpHETE.
Buinycknux nonyuum 603mMoACHOCMb HAYYUMBCAL:

- €030a8amu U 3aNOIHAMb PA3IUYHbIE ONpedenumentl;

- UCNONIb306aMb paziuuHble Npuémsvl noucka ungopmayuu 6 Hnmeprneme 8 xode yuebHOU
oesmenbHOCmU.

AHa;m3 uHpopMauuu, MaTteMaTudeckass o0pa0oTka JAaHHBIX B HMCCJIeA0BAHMU BbITyCKHUK
HAy4YUTCS:

- BBOJIUTH PE3YyJIbTAaThl U3MEPEHUN M Apyrue nuudpoBble AaHHBIC Ui UX 00pabOTKH, B TOM
YHCJIE CTATUCTUYECKON, U BU3yallU3alllH;

- IPOBOJIUTH SKCIIEPUMEHTHI U UCCIICIOBAHUS B BUPTYaJIbHBIX J1a00paTOPUSIX.

Buinycknux nonyuum 603moxicHocmsb Hayyumvcsi:

- npPoBOOUMb eCMEeCmBeHHO-HAYUHble U COYUANbHbIE UBMEPEHUs, B8800UMb pe3)ibmambl
usmMepenuti u Opyaux Yyugposvlx OaHHbIX U 00pabamviéams ux, ¢ Mmom Yucie Cmamucmudecku u ¢
NOMOWBIO BU3YATUZAYUU,

- AHAIUBUPOBANL PEe3YIbMAmMbl C80ell 0esIMeNIbHOCMU U 3AMPAYUBAEMbBIX PECYPCO8.
MopenupoBaHue U NPOEKTHPOBAaHME, YIIPABJIeHHe BbIMYCKHUK HAYYUTCS:

- MOJIEJIUPOBATh C UCIIOJIb30BAHUEM BUPTYaIbHBIX KOHCTPYKTOPOB;

- KOHCTPYMpPOBaTh M MOJEJIMPOBATH C HCIOJb30BAaHUEM MAaTEpUAbHBIX KOHCTPYKTOPOB C
KOMIIBIOTEPHBIM YIPaBJICHUEM M 0OpPaTHOM CBS3BIO

- MOJIEJIUPOBATh C UCIIOJIB30BAHUEM CPEJCTB MPOTPaMMHUPOBAHUS;

- MPOEKTUPOBATh U OPraHU30BBIBATH CBOK MHAMWBUYAIBHYIO M TPYIIOBYIO JESTEIBHOCTD,
OpraHu30BBIBaTH CBOE BpeMs ¢ ucnonb3oBanuem UKT.

Buinycknux nonyuum 603mMoxiCHOCMb HAYYUMBCAL:

- NPOEKMUposams UPMYanlbHvle U peanlbHble 00beKmbl U HPOYECcyl, UCNOIb308AMb CUCTEMb]
ABMOMAMUZUPOBAHHO20 NPOEKMUPOBAHUSL.

OcHOBBI y4eOHO-HCCIe0BATENbCKON 1 MPOEKTHOI 1esiTeIbHOCTH BBIMYCKHUK Hay4nuTCS:

- IUTAHUPOBAaTh M BBINOJHATH y4ye€OHOE HCCIIEJOBaHHME M Y4EOHBIH IPOEKT, HCIONb3Ys
o0opyioBaHue, MOJENN, METObI U IPUEMBI, aJIeKBaTHbIE HCCIIEIyeMO TpodiieMe;

- BBIOMPATh U UCIOJIb30BATH METO/IbI, PEJICBAaHTHBIE paccMaTpuBaeMoil npoodieme;

- pacrio3HaBaTh U CTaBUTh BONPOCHI, OTBETHl HA KOTOPbIE MOTYT OBITh MOJIYYEHBI MYTEM
HAay4HOTO HCCIeIOBaHMsA, OTOMpaTh aJIeKBaTHbIE METO/Abl MCCIEI0BaHUsA, (OPMYIUPOBATH
BBITEKAIOLINE U3 HCCIIEN0BAHNUS BBIBOIBI

- UCIIOJIb30BaTh TAKHE €CTECTBEHHO-HAy4YHbIE METOJbl M NPUEMBI, KaK HaOII0JIeHueE,
IIOCTAHOBKA MPOOJIEMBI, BBIJIBUKEHUE «XOPOIIEH TMIOTE3bI», SKCIEPUMEHT, MOJEIMPOBAHUE,
HCIOJIb30BaHNE MAaTeMaTUYECKUX MOJeNiell, TeopeTHueckoe 000CHOBAaHUE, YCTAHOBJIECHHE IPAaHUIL
MIPUMEHUMOCTH MOJIEJIN/TEOPUH;

- SCHO, JJOTUYHO ¥ TOYHO M3JIaraTb CBOIO TOYKY 3PEHUs, UCIOJIb30BaTh SI3bIKOBBIE CPE/CTBA,
aJIeKBaTHBIE 00CYX/1aeMoii pobieme;

- OTNUYaTh (aKTHl OT CYXIACHHUI, MHEHUI U OIICHOK, KPUTHYECKU OTHOCHUTHCS K CYXKICHUSM,
MHEHUSIM, OLIEHKAaM, PEKOHCTPYUPOBATh UX OCHOBAHMSI;

- BUJIETh 1 KOMMEHTHPOBAThH CBSI3b HAYYHOI'O 3HAHUS U LIEHHOCTHBIX YCTaHOBOK, MOPaIbHbBIX
CYXJACHHUH MPH MOTYYEHUH, PACTIPOCTPAHEHUU U IPUMEHEHUH HAYYHOT'O 3HAHUS.



Buinycknux nonyuum 603mooicnocms HAy4umuvCsi:

- CAMOCMOAMENbHO 3A0YMbIBAMb, NIAHUPOBAMb U  BbINOIHAMb YuebHOe Uccredosanue,
VUEOHBLU U COYUANbHBIU NPOEKN,;

- UCNONb308aMb 002A0KY, 03apeHue, UHMYUYUIO,

- UCNONb308aMb MAKUE eCMeCmEeHHO-HAYYHble Memoobl U NPpuémvl, KAk abcmpazuposanue
OM NPUBXOOAUUX (PAKIMOPOB, NPOBEPKA HA COBMECMUMOCHb C OPYUMU U3BECTNHBIMU (hakmamu,

- YeNeHanpasienHo U OCO3HAHHO pPA36U8amb C8OU KOMMYHUKAMUBHblE CNOCOOHOCMU,
0C8aUBAMb HOBbLE SA3bIKOBLLE CPEOCNEA,

- 0COo3HABAMb CBOI0  OMBEMCMBEHHOCMb 3d O00CMOBEPHOCHb NOJYVYEHHbIX 3HAHUL, 3d
Kauecmeo 8bINOJIHEHHO20 NPOeKmda.

Crparerusi CMbICJIOBOTO YTEHHS U Pa00Ta C TEKCTOM

Pabora ¢ TekcToM: mouck uHGOPMANUM U NIOHMMAHKME IPOYNUTAHHOTO

BrIlTyCKHMK Hay4duTCs:

- OpPUEHTUPOBATHCS B COJEPKAHUU TEKCTA U TIOHUMATh €r0 LEJIOCTHBINA CMBICI

- OTIpENIeNIATh TTIaBHYIO TEMY, OOIIYIO IIeJTb HJIM Ha3HAYCHUE TEKCTa;

- BbIOMpaTh W3 TEKCTa WM IpHUAyMaTh 3arojlOBOK, COOTBETCTBYIOIIMN COAEPKAHUIO H
o0IIeMy CMBICTY TEKCTa;

- bopMyIUpOBaTh TE3UC, BRIPAKAIOIINUN OOLTHI CMBICI TEKCTA;

- MPEABOCXUILIATh COAEPKaHHE MPEIMETHOrO IUIaHAa TEKCTa MO 3arojOoBKy U C ONOpOM Ha
MPEABIIYIIHUH OIBIT;

- OOBSICHATH TOPSIIOK YaCTEeH/ MHCTPYKIIHA, COIACPIKAINXCS B TEKCTE;

- COIIOCTABJISITh OCHOBHBIE TEKCTOBBIE M BHETEKCTOBBIE KOMIIOHEHTHI: OOHApYKHBaTh
COOTBETCTBHE MEXIY YacTbl0 TEKCTa M ero oOmedl uaeed, cHOpPMYIMPOBAHHONW BOIPOCOM,
OOBSICHATH HaA3HAYCHHE KaPThI, PUCYHKA, TIOSACHATH YaCTH TpaduKa UK TaOIHUIIBI U T. 11.;

- HAXOJHUTh B TeKCTe TpeOyemyro nHdopmaiuio (mpobderatb TeKCT IJia3aMu, OMpPENesTh ero
OCHOBHBIE 3JIEMEHTBI, COMOCTABJIATH (OPMBI BBIpaKEeHUs HH(OpManMu B 3ampoce U B CaMOM
TEKCTE, YCTAaHABIUBATb, SIBJIAIOTCS JIM OHU TOXKJIECTBEHHBIMU WJIM CHHOHHMHYECKHUMH, HaXOIUTh
HE0OXOIMMYIO €TMHUILY UH(OpPMAIINK B TEKCTE);

- pemarh yueOHO-TI03HABATENIbHbIE U yUYeOHO-IIPAKTHUECKHUE 3aaul, TpeOyIoIre MOJHOTO U
KPUTHUYECKOI0 MOHUMAaHHUS TEKCTa!

- OTpeeNATh Ha3HaYeHHE Pa3HbIX BUIOB TEKCTOB;

- CTaBUTh Iepesl COOOM I1e/Ib UTEHUsl, HallpaBJisisi BHUMaHUE Ha MOJIE3HYIO B IaHHBIII MOMEHT
nH(pOpMaLIO;

- pa3ianyaTh TEMBbI U OATEMBI CIIELIMATIBHOTO TEKCTA;

- BBIJICJIATH TJIABHYIO M U30BITOUHYIO HH(POPMALINIO;

- IIPOrHO3MPOBATh MOCIIEI0BATEILHOCTD U3JI0KEHUS UAEH TEKCTA;

- COIOCTABJIATH Pa3HbIe TOUKU 3pPEHUS U pa3Hble HICTOYHUKN MH(POPMALIUH 110 3a/laHHOHN TeMe;
- BBITNOJIHATH CMBICIIOBOE CBEPTHIBAHHUE BbIIEJIEHHBIX (PaKTOB M MBICJIEH;

- dopMUpOBaTh HAa OCHOBE TEKCTa CUCTEMY apryMEeHTOB (J0BOJOB) njsi OOOCHOBaHUS
ONpeAeTIEHHON MTO3UIIUH.

Buvinycknuk nonyuum 603mMoACHOCIb HAYYUMbCA:

- AHATUUPOBAMb UBMEHEHUS C60€20 IMOYUOHAIbHO20 COCMOAHUS 6 npoyecce YmeHUus,
NOIYYeHUs U nepepadoOmKu NOLYYeHHOU UHPOPMAYUU U e€ OCMbICACHUSL.

Padora ¢ TekcToM: npeodpa3oBaHue M MHTepHpeTanus HHPOPMaNU BrITyCKHUK HaydnuTCs:

- CTPYKTYpUPOBATh TEKCT, MCIIOJIb3Yys HYMEPALMIO CTPAHHUII, CIMCKH, CCBUIKH, OIJIABIICHUS;
MIPOBOAUTH MPOBEPKY MPABONMUCAHMS; UCIIOIb30BaTh B TEKCTE TaOIUIIbI, N300paKEeHNUS;



- nmpeoOpa3oBhIBaTh TEKCT, WCIONIB3Yysd HOBBIE (HOPMBI TIpelICTaBlIeHUs HWH(OpMaIuu:

dbopmynel, rpaduKu, aUArpaMMbl, TaONHIBI (B TOM YHCIE IWHAMH-YECKHE, DJICKTPOHHBIC, B

YaCTHOCTH B NMPAKTUYECKUX 3a/layax), IePeXOqUTh OT OJHOIO MPEICTaBICHUS JaHHBIX K APYTOMY;

- UHTEPIIPETHPOBATH TEKCT:

- CpPaBHHMBATh W MPOTUBOMOCTABIATH 3aKIIOUYEHHYIO B TEKCTEe HWH(MOpPMANHMIO PAa3HOTO

XapaxTepa;

- 00HapyXUBaTh B TEKCTE JIOBOJIbI B TOATBEPKICHNE BBIIBUHYTHIX TE3HCOB;

- JIeJIaTh BBIBOJIBI U3 CPOPMYIUPOBAHHBIX OCHUIOK;

- BBIBOJIUTH 3aKIJIFOUEHUE O HAMEPEHUHU aBTOpa WJIM TJIaBHOM MBICIIU TEKCTA.

Buinyckunux nonyuum 603mMoxicHOCMb HAYYUMbBCAL:
- 8bIAGIAMb  UMNIUYUMHYIO UHQDOpMAYUIO MeKCma Ha OCHO8e CONOCMABIeHUs
ULTIOCMPAMUBHO20  Mamepuala ¢ UuHgopmayuel mexKcma, aHaiu3a noomexkcma
(UCNONBL30BAHHBIX A3LIKOBBIX CPEOCME U CMPYKMYPbl MEKCma).

PadoTa ¢ TekcTOM: OlleHKa HH(OPMAIIUH

BeInnyCcKHMK Hay4duTes:

- OTKJIUKAThCSI HA COZIEPIKaHUE TEKCTa:

- CBSI3bIBaTh MH(OPMaIIMIO, 0OHAPYKEHHYIO B TEKCTE, CO 3HAHUSAMU U3 JPYTUX UCTOYHHUKOB;

- OILICHUBATh YTBEPKACHHUSI, CIACIaHHBIE B TEKCTE, HCXO/SI U3 CBOUX MPEACTABICHUI O MUPE;

- HAXOJHTh JIOBOJIBI B 3aILIUTY CBOCH TOUKH 3PEHUS,

- OTKJIMKAThCs Ha (DOPMY TEKCTa: OLIEHUBATh HE TOJIBKO CO/IEpPKAHHUE TEKCTa, HO U ero popmy,

a B LIEJIOM — MAacCTEPCTBO €T0 UCIIOTHEHUS;

- HAa OCHOBE MMCIOIIMXCS 3HAHUH, )KU3HCHHOTO OITBITA MOIBEPraTh COMHCHHIO JIOCTOBEPHOCTh

UMeIoIIecss nHpopMaluu, 0OHAPYKHUBATh HEJJOCTOBEPHOCTh MOJydaeMoi HH(pOpMaIuu, mpooeIibt

B MH(OPMAIIMY U HAXOJUTH ITyTH BOCIIOJTHCHHSI TUX MTPOOEIIOB;

- B Mpoiiecce padoThl C OJHUM WM HECKOJIbKMMU UCTOYHUKAMH BBISBIISATH COJIEPKAIIYIOCS B

HUX MPOTUBOPEUNBYIO, KOHPIUKTHYIO HH(OPMALIUIO;

- UCIIONIb30BAaTh TMOJYYEHHBIH OMNBIT BOCHPUATUS HMHPOPMAIMOHHBIX OOBEKTOB IS

oOoraleHusi 9yBCTBEHHOTO OIIbITA, BHICKA3bIBATh OIEHOYHBIE CY)KJEHUS U CBOIO TOUKY 3PEHHUS O

MOJTY4YEHHOM COOOIIEHHUH (MPOYUTAHHOM TEKCTE).

Buinycknux nonyuum 603modircHocms Hayyumscsi:

- KpUmMu4ecky OmHOCUMbCS K PeKIAMHOU UHpopmayuu,

- HAaxooums cnocodwvl NPOGEPKU NPOMUBOPEYUBOU UHDOpMaAYULL,

- onpeoensims O00CMOBEPHYIO UHGOpMayuio 6 cayyae HAIUdUs Npomueopedun-6ou Uil

KOHGQIUKMHOU CUmMyayuu.

Copepxanue Kypca
7 kJ1acc
Yuciaa
Pammonaneubie uricia MHOXECTBO parMoHAIBbHBIX uncesl. CpaBHEHHE PAlMOHAIBHBIX YHCET.
JelictBug ¢ panvoHaJIbHBIMU 4YuclaMH. [IpencraBieHne panMoOHAIBHOTO 4YHCIA JEeCATUYHON
TPOOKBIO.

ToxnecrBeHHble Npeodpa3oBanus UnciioBbie H 0yKBeHHbIE BbIPAKEHUS
Beipakenue ¢ nepemeHHOW. 3HaueHHME BblpakeHHsA. [loAacTaHOBKAa BBIpAXXEHMH BMECTO

IIEPEMEHHBIX.
Lesbie BbIpaxkeHus



Crenenb ¢ HaTypaJIbHBIM TIOKa3zaresieM u e€ cBoicTBa. [IpeoOpa3zoBanus BEIpaKEHUH, COACPIKAIITIX
CTENEHU C HaTypaJbHBIM IOKa3arenaeM. OJIHOWIEH, MHOrOWIeH. J[eWCTBUS C OJHOWICHAMH U
MHOTOUYJIEHAMH (CJIOXEHHUE, BBIYMTAHUE, yMHOXeHHE). DOopMysbl COKpAIEHHOTO YMHOXKEHUS:
pa3HOCTb KBaJpaToB, KBaJapaT CyMMbl M pPa3sHOCTU. Pa3jokeHHe MHOrowieHa Ha MHOXKHUTEIH:
BbIHECEHHE OOIIEr0 MHOXHTENS 3a CKOOKH, IPYNIUPOBKA, MPUMEHEHUE (HOpMyN COKpamEHHOTO
yMHOKeHHMs1. KBagpaTHbIi TpEXUIIEH, Pa3JI0KEHUE KBAIPATHOTO TPEXUICHA HA MHOKUTEIH.
J/{poOHO-panuoOHAJIbLHBIE BHIPAKEHHUS

Crenenp ¢ menbiM nokazateneM. I[IpeoOpa3oBaHue OpOOHO-THMHEWHBIX BBIPAKEHUM: CIOXKEHHE,
YMHOXeHUE, nenenue. Anredpandeckas IpoOb. JlomycTumble 3HaYEHUS MEPEMEHHBIX B JAPOOHO-
paloHaIbHBIX BeIpakeHusx. CokpaleHue aaredpandeckux Ipooeii.

YpaBHeHHS U HEPABEHCTBA
PaBencrBa
UYucnoBoe paBeHCTBO. CBOMCTBA 4YMCIOBBIX paBEHCTB. PaBeHCTBO ¢ nepeMeHHOH. YpaBHEHHUS

[TonsiTue ypaBHeHUs U KOpHs ypaBHeHUs. [IpeacraBieHne o paBHOCHIBHOCTH ypaBHeHHH. O0nacTh
oIpeJiesIeHUs] ypaBHEHUs (00J1acTh JOMYCTUMBIX 3HaYeHUH nepeMeHHoM). JInHeltHoe ypaBHeHHe U
ero xkopHu Pemenue nuHelHBIX ypaBHeHui. JIuHeliHOe ypaBHeHME ¢ napamerpoM. Koamdectso
KOpHEW JIMHEMHOIO ypaBHEHUs. PellleHne JINHENHBIX ypaBHEHUH C TapaMeTPOM.

Cucrembl ypaBHeHUH

VYpaBHeHHE C IBYyMs NEpEeMEHHBIMU. JIMHEMHOE ypaBHEHHME C IBYyMs IepeMeHHbIMU. IIpsmas kak
rpaduueckas MHTEpHpETalusl JUHEHHOIO ypaBHEHMs C ABYyMs IepeMeHHbIMU. [loHsATHE cucTembl
ypaBHeHu. Pemenne cucremsl ypaBHEHUH. MeTOnbl PELICHHs] CUCTEM JIMHEHMHBIX YpPaBHEHUH C
JIBYMsI TEPEMEHHBIMU: TIpaUUECKUNl METOJ, METOJ CIIOXKEHMs, METOJ MMO0JACTaHOBKU. CHCTEMbI
JIMHENHBIX YPAaBHEHUH C IIApaMETPOM.

HepagBencrBa

Yucnossle HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPAaBEHCTB. [IpoBepka cnipaBeUIMBOCTH HEPABEHCTB
1P 33JJaHHBIX 3HAYECHUAX IIEPEMEHHBIX.

DyHKIUHT
IHousitue pyHKkuMU

JlexkapToBbl KOOpJIMHATBl Ha IUIOCKOCTH. POpMHpOBaHME MPEACTABICHUI O MeTanpeIMETHOM
MOHATUM  «KOOpAuHaThl». (CrnocoObl 3anaHusd (QYHKUMHM: aHAJIUTUYECKHM, TpapuuecKui,
tabmuunblif. ['paduk dynxuuu. [Ipumeps! (yHKIMHA, MomydaeMbIX B TMpoliecce HCCIeIOBaHMS
pa3NUYHBIX peajibHBIX IPOLIECCOB W pelleHus 3ajad. 3HadeHue (yHKIMM B Touke. CBoiicTBa
¢GbyHKUIMNA: 00JaCTh OINpENesIEHUsl, MHOKECTBO 3HAYEHUH, HYJH, POMEKYTKH 3HAKOIMOCTOSHCTBA,
YETHOCTH/HEUETHOCTh, MPOMEXYTKH BO3pAaCTaHUs M yObIBaHUs, HauOoJbllee M HauMEHbIIee
3HaueHus. MccnenoBanue pyHkiuu no e€ rpaduxy. HenpepslBHOCTS QyHKITUH.

JInneiiHass pyHKUIUsA

CpoiictBa u rpadux nuHeitHOW ¢GyHKIUH. YTiIoBoM ko3dduuueHt mnpsmoil. Pacnonoxenue
rpaduka JIMHEHHON QYHKIIMU B 3aBUCUMOCTHU OT €€ YIriIoBoro ko3@uirienta u cBOOOJHOro YieHa.
Haxoxnenne kodpduuueHToB NuHEHHON (YyHKIMM 1O 3aJaHHBIM YCIOBHUSAM: HPOXOXKICHHE
IPSIMON 4Yepe3 JIB€ TOYKU C 3aJaHHBIMH KOOPAMHATaMH, IPOXOXKICHHE NPSIMOM uepe3 JaHHYIO
TOUYKY U ITapajuIeIbHON JAHHOU IIPSMOM.

KBagparnunas ¢pyHkums

CaoiicTBa u rpaduk kBagpatuyHod QyHkuuu (mapadosa). Iloctpoenue rpaduka KBagpaTHUUHON
(YHKIIUU 10 TOYKaM



PenieHue TEKCTOBBIX 32124
3amaun Ha Bce apudmerudeckue AeicTBUA PemieHue TEKCTOBBIX 3amad  apuMETHUUYECKHM

criocoboM. Mcronb3oBaHue TabIHIL, CXEM, YepTEXEH, IPYTUX CPEACTB NPEACTABICHUS JAHHBIX PU
pemieHNH 3amadyd. 3aadyd Ha JBW)KEHUE, PadOTy M TMOKYNKH AHaIM3 BO3MOXHBIX CHUTYalMi
B3alMHOI'O PACIIOJNIOKEHHUSI OOBEKTOB IPU UX JIBUIKEHUH, COOTHOUIEHHSI 0OBbEMOB BBINNOIHIEMbIX
paboT mpu COBMECTHOH paboTe. 3amaud Ha 4YacTH, JOJH, TNPOLEHTH PemeHue 3amad Ha
HaxOXJCHUE 4YacTH YHUCJIa M 4YHUCJa IO €ro 4acTu. PemieHue 3agad Ha INPOLIEHTHI W JIOJIH.
[IpumeneHne mponopLuil IpY PELLICHUH 3a/1a4.

Jlornyeckmue 3agauu

Pemenue nmornueckux 3amad. Pemenne mornueckux 3aaaq ¢ moMoIisto rpados, Tabnui. OCHOBHBIC
METOJIbI PEIICHHs] TEKCTOBBIX 3a7ad: apupMETHYECKHid, anreOpandyeckuid, mnepedop BapUaHTOB.
[TepBudHbIC MpEACTABICHUS O PYTUX METOAAX PElIeHUs 3anad (reoMeTpudeckue u rpaduyueckue
METO/IbI).

HcTopusi MaTeMaTHKH

BO3HKHOBEHME MAaTeMaTUKM KaK HayKH, dTambl €€ pa3BuTusA. OCHOBHBIE pa3lelibl MAaTEMaTHKH.
Brlparomuecs MaTeMaTUKU M UMX BKJIAJ B Pa3BUTHE HAYKH. BECKOHEUHOCTh MHOYKECTBA ITPOCTBIX
yucen. Yucna um ayuHBl OTpe3KoB. PamuonanbHble uncna. [loTpeOHOCTH B HMppalMOHAIBHBIX
gyucnax. lkona [Mudaropa 3apoxnenue anreOpsl B Heapax apudmeruku. An-Xopesmu. Poxnenue
OykBerHoi cumBoyiuk. [1. @epma, @. Buer, P. [lexkapt. Mcropus Bompoca 0 HaxoxkIeHUU HOpMYIT
KOpHEH anreOpandecKkux ypaBHEHWH creneHed, Oonbimx 4erbipéx. H. Tapranes, x. Kapnano,
H.X. Abens, O. I'anya

8 KkJ1acc

Yucaa

PauuonanbHbIe YncIa

MHoxecTBO  panMOHanbHbIX 4yMcen. CpaBHeHuE palUoHalIbHBIX yHcen. JleiictBus ¢
paioHaabHbIMU ycaamu. [IpeacraBieHne palMoHaIbHOTO YUCIIa AECITUYHON IpOObIO.
Hppauunonaneusle yncia [loHsATHE MppanMOHAaIBHOrO 4ucia. Pacno3HaBaHuWe HMppanOHAIBHBIX

ancen. IlpuMepsl 10Ka3aTenbcTB B anrebpe. MpparmoHampHOCTh uncia V2~ IIpuMeHeHne B
reometrpun. CpaBHEHUE UPPAIIMOHATBHBIX YKCeNl. MHOXXECTBO JIEHCTBUTEILHBIX YHCET.

ToxkaecTBeHHbIE IPE0OPA30OBAHMSA

Jlpo0HO-panHoHAIbHBIE BhIPAKEHUs

Crenens ¢ nensiM nokasareneM. [IpeobpazoBanue ApoOHO-TMHEHHBIX  BBIPAXKEHUN:  CIIOKEHHE,
YMHOXXEHHe, AeneHue. Anredpandeckas ApoOb. [lomycTumble 3HaU€HUs NMEPEMEHHBIX B JIPOOHO-
panMoHanbHBIX  BblpakeHUsX.  CokpameHue — anreOpanyeckux — Japooeid.  [lpuBenenue
anreOpandyeckux apoOeil k oOmemy 3HameHatento. JleHCTBUS ¢ anreOpanyecKUMH JIpoOsSMu:

CIIOKE€HWEe, BBIUMTAHUE, YMHOXEHHWE, JIeJICHWEe, BO3BEJACHHWE B CTeMeHb. IIpeoOpazoBanme
BBIPOKECHHH, COZEPKANTUX 3HAK MOJTYJIA.

KBaapatubie KOpHH




Apudmerndeckuii KBaapaTHbIH KopeHb. [IpeoOpazoBanue BhIpaKEHUN, COACPKAITUX KBaJIpaTHHIC
KOpPHH: YMHOXEHHE, JeJICHIE, BBIHECEHHE MHOXHUTENS U3-TI0J1 3HAaKa KOPHS, BHECEHUE MHOKHUTEIIS
OJ1 3HAaK KOPHSI.

YpaBHeHHS U HEPABEHCTBA
Yucnossle HepaBeHCTBA. CBONCTBA YMCIOBBIX HEPAaBEHCTB. IIpoBepka crpaBeyIMBOCTH HEPABEHCTB

MpU 3aJaHHBIX 3HAYCHUSX IepeMeHHbIX. HepaBeHncTtBo ¢ mepemeHHOi. CTporue W HECTpOrue
HepaBeHcTBa. O0JIacTh omnpeeeHus HepaBeHCTBA (00J1IaCTh JTOMYCTUMBIX 3HAYECHUN TIEPEMEHHON ).
Pemienue muHeHBIX HEPABEHCTB.

CucreMbl HEPaBeHCTB

CucreMbl HEpAaBEHCTB C OJJHOM MEPEMEHHOM. PenieHrne cucTteM HEpaBEHCTB C OJHON MEPEMEHHOM:
JIMHEWHBIX, KBaapaTHBIX. M300pakeHne penieHus CUCTEMbl HEPABEHCTB HA YHCIIOBOW IPSMOM.
3anuce pelieHusi CHCTEMbl HEPaBEHCTB.

DyHKIUH
IHousitue pyHKuMHU

CpoiicTBa (QyHKUuMI: o00nacTe OHpeneNeHus, MHOXXECTBO 3HAUYEHUH, HYIHM, NPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, YETHOCTH/HEYETHOCTh, IPOMEXKYTKH BO3pacTaHMsl U yObIBaHUs, HauOoJIblIee U
HauMeHbllee 3HaueHus. MccnemoBanue QyHkuumu no e€ rpaduky. Haxoxnenue Hynei
KBaJPaTUYHON (PYHKIMHM, MHOXKECTBA 3HAYECHUH, IPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IIPOMEXKYTKOB
MoHoTOHHOCTH. HenpepbiBHOCTS pyHKIMH. Kyco4HO 3a1anHbIe GYHKINH.

Keaaparuunas gpyHkumus

CpoiictBa u rpaduk kBagpaTuuHoW ¢(yHkmmm (mapabona). [locrpoenue rpaduka KBaapaTHUHON
¢bynkuun o toukaM. OOpaTHash mpONOpPUHOHATBHOCTH. CBoiicTBa GyHKIMU y=k/X. ['mmepOoma.
I'paduku ¢dynkmuii. [IpeobpazoBanue rpaduka ¢ynkuuu y = f (x) ans noctpoeHus: rpadukoB

¢ynkuunit Bunay = af(k x + b) + c. I'padpuxu pynxumii y=a+ﬁ, y=+x, y=3x, y=|x|

PellieHne TEKCTOBBIX 337124
3aiaun Ha Bce apu(MeTHIECKUE ICUCTBUS

Pemenne TekcToBBIX 3amady apudmernyeckuM crocodboM. Hcnonb3oBaHue TaOmuIL, CcXem,
4epTeXKeH, APYTUX CPEACTB MPEACTABICHUS JAHHBIX IIPU PEILIEHNH 3aJauH.

3amaun Ha JBUOXKEHUE, pabOTy U MOKYIKH

AHanmu3 BO3MOXHBIX CHUTYyallUd B3aUMHOTIO pACHOJOXKEHHS OOBEKTOB MpPH HX JABHKEHHH,
COOTHOILIEHUS] 0OBEMOB BBINOJIHAEMBIX pabOT MPHU COBMECTHOM padoTe.

3aia4yu Ha 4YacTH, JOJH, IPOLIEHTHI

Pemenue 3aau Ha HaXOXKJEHUE YaCTH YKCIIAa U YUCIIA 110 €ro YacTH. PelieHue 3a1a4 Ha IPOLEHTHI
u nonu. [Ipumenenne nponopuui npyu peieHuu 3a1ad.

Jlornueckue 3agaumn

Pemienue nornveckux 3aaad. Perenne nornyeckux 3agad ¢ momouibio rpagos, Tadbmaun. OCHOBHbIE
METO/bl PELICHUs] TEeKCTOBBIX 3ajau: apudMeTHueckuil, anreOpandeckuii, mepedop BapHAHTOB.
[lepBuyHbIE MpeICTaBIEHUS O APYTUX METOJaxX pelleHus 3ajad (reoMeTpudeckue U rpadpuieckue
METO/IbI).

HcTopuss MaTeMaTHuKH

[TosiBmeHre Merona KOOPAWHAT, TMO3BOJISIIONIETO MEPEBOJAUTH T€OMETPHUUECKHE OOBEKTHI Ha SI3BIK
anreopsl. [losiBnenue rpadukoB Gynkmuit. P. [lexapt, 1. ®epma. [Ipumepsbl pa3nudHbIX CHCTEM
KOOpP/IMHAT.



9 kJiace
YpaBHeHHUS U HEPABEHCTBA
Pemenune nuHeilHbIX ypaBHeHMH. JIuHeliHoe ypaBHeHue c mapameTpoMm. KommdecTBo KOpHEH

JIMHEWHOI'O ypaBHEHUs. PenieHue JIMHEMHBIX YPaBHEHUN € TapaMeTPOM.

KBagpartHoe ypaBHEHHUE U €70 KOPHU

KBagparuele ypaBHeHus. Hemnonnele KkBagpaTHble ypaBHEHUsA. [IMCKpUMMHAHT KBaJIpaTHOIO
ypaBHeHus. Popmysa KOpHEH KBaJpPATHOTO ypaBHEHUS.

VpaBHeHMs BHIa X = a .YpaBHEHHUS B LIEJIbIX YUCIAX.

CucreMbl ypaBHeHM

YpaBHEHME ¢ ABYMs IEPEMEHHBIMU. JINHEWHOE ypaBHEHHE C JBYMsI IEPEMEHHBIMU.

[Ipsimast kak rpaduueckas HHTEPIPETALs JIMHEHHOTO YpaBHEHHS C ABYMS TIEPEMEHHBIMU.
Cucrembl THHEHBIX YPAaBHEHHUH ¢ TapaMeTPOM.

HepaBencrBa

HepaBenctBo ¢ mnepemennoii. Crtporume u HecTtporue HepaBeHCTBA. (O0acTh omnpeneneHus
HepaBeHCTBa (0071aCTh JOMYCTUMBIX 3HAUEHUN IEPEMEHHOM).

Pemienue nuHeHbIX HEPABEHCTB.

KBagpatHoe HepaBeHCTBO M €ro peuleHus. PelieHne KBaJpaTHBIX HEPABEHCTB: MCIOJIb30BAHUE
CBOMCTB M rpaduka KBagpaTUYHOW (PYHKIIMH, METOJ MHTEPBAIOB. 3alKCh PEUICHUS KBAaJIPaTHOTO
HEPaBEHCTBA.

Pemenue nenbix 1 JpoOHO-pALlMOHAIBHBIX HEPABEHCTB METO/I0M UHTEPBAJIOB.

Cucrembl HepaBeHCTB

CucreMbl HEPABEHCTB € OJIHOM MepeMeHHOM. PelieHue cucreM HEpaBEHCTB € OJHOW NEPEMEHHOI:
JTUHEHHBIX, KBaJpaTHBIX. M300paskeHue peuieHus CUCTeMbl HEPaBEHCTB Ha YHUCIOBOM MPSMOIl.
3anuch peleHns CHCTEMbl HEPaBEHCTB.

DyHkuun
IHousitue pyHKkuMU

JlexkapToBbl KOOpJIMHATBl Ha IUIOCKOCTH. POpMHpOBaHME MPEACTABICHUI O MeTanpeIMETHOM
MOHATUM  «KOoopAuHaTh». (CrocoObl 3anaHus (QYHKUMHA: aHAIMTUYECKUH, TpaduyecKuii,
tabnnunbld. ['padux dynxuuu. Ilpumepsl ¢GyHKIUI, NOTyyaeMbIX B TMPOILECCE HCCIEAOBAHUSA
Pa3IMyYHBIX pEaJbHBIX IPOILIECCOB W pEIleHus 3ajady. 3HaueHue (QyHKIUM B Touke. CBolicTBa
¢GyHKUIMA: 00JacTh OINpeesIeHUsl, MHOXKECTBO 3HAUEHUH, HYJIH, MPOMEXYTKH 3HAKOMOCTOSHCTBA,
YETHOCTH/HEUETHOCTh, MPOMEXYTKM BO3pAacCTaHUs M yObIBaHUS, HAuOOJIbIIee W HauMEHbIee
3HaueHus. MccaenoBanue ¢ynkunu mno e€ rpaduky. IIpencraBieHume 00 acHUMITOTax.
HenpepsiBHocTh QyHKIIMN. KycouHO 3a1aHHBIE GYHKIUU

I'paduku ¢ynkuuii. IlpeobpazoBanue rpadpuxa ¢pynknuu y = f (X) ans noctpoeHust rpadukoB

¢bynkumii Buga y = a f (k x + b) + c. I'paduxu pyakuuii y = a+ﬁ, y=+x, y=3Vx, y=|x|

IlocjenoBaTeIbHOCTH H IIPOrPecCHy
YucaoBas mocien0BaTeIbHOCTb. HpI/IMepBI YHCJIOBBIX IIOCIEA0BATEILHOCTEH.

Bbeckoneunsle nocienoBaTeIbHOCTH. ApudMeTHieckas mporpeccust U e€ cBoiicTBa.
['eometprueckas nporpeccus.

®opmyna oO0mIero 4wieHa U CyMMbl N TEPBbIX WIEHOB apu(PMeTHYecKOll M TIeoMeTpHU4ecKOn
nporpeccuii. Cxoasiascs reOMeTpUIeCcKast Iporpeccus.



CTaTHCTHKA M TEOPHUS BepOoSATHOCTEH
Crarucruka
Tabnmuunoe u rpaduyecKkoe NpENCTaBIEHHUE IaHHBIX, CTOJOYAThIE W KPYrOBBIC HArpaMMBblI,

rpaduKy, IPUMEHEHUE AUarpaMM M Tpa(uKoOB JUIS OMUCAHUS 3aBUCUMOCTEH pealbHBIX BEIMYHH,
u3BIeUeHNe MHpopManuu U3 TabmuI, aAuarpamMm U rpadukoB. OnucaTtenbHbIE CTAaTHCTHYECKUE
MOKa3aTeN YMCIOBBIX HAOOPOB: cpenHee apupMeTuieckoe, MeIuana, HauboJblIee U HauMEHbIIIee
3HaueHus. Mepbl pacceMBaHMs: pa3Max, JUCIEpPCUs M CTaHgapTHOe OTKiIoHeHue. CiyuaiiHas
M3MEHYMBOCTh. VI3MeH4YMBOCTh MNpH u3MepeHHsXx. Pemaromue mnpaBuia. 3aKOHOMEPHOCTH B
W3MEHYMBBIX BEJINYMHAX.

Cuay4aiinbie cOOBITHS

CrnydaiiHple OMBITHI (IKCIIEPUMEHTHI), dJEMEHTApPHBIC ClIydalHbIE COOBITHS (MCXOJBI).
BepositHocT  21eMeHTapHbBIX  coObITMi.  CoObITMSL B CIydyalHBIX = SKCHEpUMEHTax U
ONaronpuATCTBYIOIIME 3JIEMEHTapHBIE COOBITHS. BeposTHOCTH ciydallHBIX COOBITUH. ONBITHI C
PaBHOBO3MOKHBIMHU 3JIEMEHTAapHBIMU COOBITUSMH. Kilaccuueckue BEpOSITHOCTHBIE OIBITHI C
UCTIOJB30BAaHUEM MOHET, KyOukoB. IIpencraBiienue COOBITHI C TOMOIIBIO AMarpamm Jiiepa.
[IpoTuBOMIONOXKHBIE COOBITHS, OOBEOUHEHHWE M TepecedeHne coObrtuid. [IpaBuio cioxeHus
BepoaTHOCcTel. CiyyaliHbli BEIOOD.

[IpencraBnenue skciepuMeHTa B Bujie JiepeBa. He3aBucuMble cOOBITUS. Y MHOKEHHE BEPOSITHOCTEN
He3aBUCUMbIX coObITHH. [locienoBatenbHble He3aBUcHMBble HcnblTaHus. IlpencraBienue o
HE3aBUCHMBIX COOBITUSX B )KU3HH.

DJiIeMEeHTbl KOMOMHATOPUKH

[IpaBuiao yMHOXXEHUS, TEpEeCTaHOBKH, ¢akropuan uymcia. CodeTaHUss M YHCIO COYECTAHUM.
®opmyna umcia coueranuid. TpeyronpHuk Ilackamsa. OmnbiTel ¢ OOJBIIMM — YUCIOM
PaBHOBO3MOYKHBIX JIEMEHTAPHBIX COOBITHH. BrIuncienne BeposSTHOCTEH B ONIBITAaX C MPUMEHEHUEM
KoMOuHaTOpHbIX (popmyin. Mcnbitanus beprymnu. Yenex u Heynada. BeposTHOCTH coObITHH B
cepuM ucnbplTaHuii bepHyu.

Cay4yaiinble BeJIHYMHbBI

3HAKOMCTBO CO CIy4YalHbIMHM BEJIMYMHAMHU Ha INpUMEpax KOHEYHBIX JHUCKPETHBIX CIy4YalHBIX
BenuuuH.  Pacnpenenenue — BepodTHocTe.  Martemartuueckoe — oxkuganue.  CBolicTBa
MaTemMaThuueckoro oxkuiaanus. IloHarue o 3akoHe OoibIIKMX uyMced. V3MepeHue BepOSTHOCTEM.
[Ipumenenne 3akoHa OOJBIIMX YHMCET B COLMOJIOTUH, CTPAaXxOBAaHWU, B 3JPABOOXpPAHEHHH,
oOecrnieueHnr OE€30MMaCHOCTH HACEJIEHUS B UPE3BbIYAHBIX CUTYAIIHSIX.

DJ1eMEeHTbI TEOPHH MHOKECTB U MATEMATHYECKOH JJOTHKH

MHo:xecTBA M OTHOIICHUSA MEKAY HUMU

MHO)KGCTBO, XapaKTCPUCTHICCKOC CBOMCTBO MHOXKECTBA, 3JIEMCHT MHOXXCECTBA, IIYCTOC, KOHCUHOC,
OCCKOHEYHOE MHOYKECTBO. ITogmHOXECTBO. OrHomeHne MPUHAJICIKHOCTHU, BKIIFOUYCHUS, paBCHCTBA.

DneMeHThI MHOKECTBa, CIIOCOOBI 3a/1aHUsI MHOKECTB, PaCliO3HABAHKE ITOJIMHOYKECTB M DJIEMEHTOB
MTOJIMHOXKECTB € UCIOJIb30BaHUEM KPYTOB Diiepa.

Onepanuu HaJl MHOKECTBAaMU

[Tepecedyenue n 00beAMHEHNUE MHOXKECTB. Pa3HOCTh MHOXKECTB, IOMIOJIHEHHE MHOXKECTBA.
WNutepnperalus onepanuii HaJl MHOKECTBAMH C TIOMOILBIO KPYroB Jijepa.

PenieHue TeKCTOBBIX 32/1a4
3aoauu na ece apugpmemuueckue deticmeaus




Pemenne TekcTOBBIX 3amau apudmermdeckuMm crocoboMm. Mcmonp3oBaHue TaOIUIl, CXeM,
YepTeXkKel, APYTUX CPEACTB MPEACTABICHUS JaHHBIX MIPH PEIICHUH 3aa4u.

3aoauu na osudicenue, pabomy u NOKYNKu

AHann3 BO3MOXHBIX CHTYallMii B3aWMHOTO pPACIOJOXKEHUS OOBEKTOB MPH HUX JBUKCHHH,
COOTHOIIIEHUS] 00bEMOB BBINOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3aoauu na wacmu, ooau, npoyeHmol

Pemennie 3amay Ha HaxXOoXKJIEHHWE YacTU YHUCIIA U YHUCHIA MO ero 4actu. Pemenue 3amay Ha
npoueHTs! U aonu. [IpuMenenre nponopuuil Npy peuieHuy 3aaay.

Jlornueckue 3agauu

Pemenne normueckux 3amad. Pemienue Joruyeckux 3amad ¢ IMOMOUIBIO TpadoB, TaOIHIL.
OcHOBHBIE METOJBI PEIICHUsI TEKCTOBBIX 3aaad: apudMeTudeckuil, anreOpamueckuii, mnepedop
BapuaHTOB. [lepBUYHBIC MPEACTABICHUS O IPYTHX METOAAX PEHICHUS 3a/1ad (TeOMETPpUIECKUE U
rpadu4ecKrue METO/IbI).

HcTopusa MaTeMaTuKH
Bo3HUKHOBEHHE MaTEMAaTHUKHU KaK HayKH, 3Tanbl €€ pa3BUTHsA. OCHOBHbBIE pa3/iesibl MATEMATUKHU.
Borparomuecs MaTeMaTUKY U UX BKJIaJ B pa3BUTUE HAYKHU.

beckOHEYHOCTh MHOXKECTBA MPOCTBIX 4MCell. Yucna U JUIMHBI OTPE3KOB. PanmonaibHbIe yucia.
[TorpeGHOCTH B HppammoHanbHbIx unciax. lkona [Tudaropa

3apoxaeHue anredpsl B Heapax apupmMeTuku. An-Xopesmu. Poxxienne OyKBEHHOW CHMBOJUKHY.
I1. ®depma, ®. Buer, P. Jlexapr. Ucropuss Bompoca o HaxoxaeHun (QopMysl KOpHEH
anredpanvyeckux ypaBHEHUH crereHel, Oonpmnx dersipex. H. Taprames, Ix. Kapmano, H.X.
Abens, O. INanya.

[TosiBNeHHE METO/1a KOOPAMHAT, MO3BOJISIOIIETO MEPEBOIUTH T€OMETPUYECKHE OOBEKThI Ha SI3bIK
anre6psl. [lossnenue rpaduxos dpyukuuit. P. [lexapt, I1. ®epma. [Ipumepsl pa3nuyHbIX CUCTEM
KOOpJMHAT.

3amaua Jleonapmo Iluzanckoro (®Pubonauum) o kponukax, uuciaa dubOonayuu. 3amaga o
maxmaTtHou focke. CXOAMMOCTh T€OMETPUUECKON MPOTPECCUH.

Hcrokn Teopum BEpOATHOCTEH: CTpaxoBoe aeno, azaprHbeie urpsl. II. depma, b.Ilackans, 4.
bepnyiu, A.H.Konmoropos.



TemaTn4eckoe NuIaHNpPoOBaHue Mo ajaredpe 7-9 Kiaaccel

Ne Tema ypoka Koa- XapaKTepUCTUKA AESATEIBHOCTH yJalUuXCs
(TH ypoka) BO
4acoB
Adaredpa 7 kiaacc. (35 neaenn no 3 yaca) 105 yacos
1 | MaremaTnueckuii a3bIk. MaTemaTnueckasi MoJieJb. 13 | BeInoaHATh  3JEMEHTapHbIE  3HAKOBO-CUMBOJIMYECKHE  JIEHCTBUS,
YucnoBbie BbIpaxeHHs. 3HAU€HHE YHCIIOBOTO BBIPAKEHUSI. 1 OpUMEHsSITh OykBbl st 00O3HA4YeHMs] 4ucCeN, JUIs  3alucu
Bripaxkenue ¢ nepeMeHHOM. VTBEPKACHHUM; COCTABIIATh OYKBCHHBIC BBIPAKCHHS 110 YCIOBHUSM,
UYucnosle U anreOpandeckue BHIpKEHUS. 3HAUCHHE BHIPAYKEHUSI. 1 3a/IaHHBIM CJIOBECHO, PUCYHKOM WJIM YEPTEKOM; BBIUUCIISATH YHCIOBOE
[ToxgcranoBka BbIpakeHUI BMECTO nepeMeHHbIX. CpaBHEHUE 3HauYeHNE OYKBEHHOT'O BBIPAKCHUS;, HAXOAHUTH OO0JIACTH JOMYCTUMBIX
3HAYEHUI BBIPAKEHUH. 3HAYEHUI TMepeMEeHHBIX B BbIpaXXEHHH. Pacrmo3HaBaTh JTUHEHHbBIE
Y10 TakOE€ MaTEMaTHUECKHUN A3BIK 1 yYpaBHEHUs, PelIaTh JUHEHHbIC YPAaBHEHUS U YPaBHEHUs, CBOISIINECS
Y10 Takoe MaTeMaAaTUUYECKUN SI3BIK 1 K HUM. Pemiath TeKCTOBBIC 3aga4yu anre6panquKHM CIIOCOOOM:
MEPEXOJIUTh OT CJIOBECHOH (OPMYITUPOBKH 3a7aud K anreOpamdecKoi
Uro Takoe MaTeMaTHuecKast MOJIeNb. Pelienne TeKCTOBBIX 3a/1a4 1 MOJIENH MYTEM COCTABJICHHS YDAaBHEHWS, peliaTh ypaBHEHHe,
apumernueckuM criocodbom. Perrenne 3a1ad Ha MPOIICHTHI U JTOJTH. HHTEPIPETHPOBATH PE3YIBTAT.
Uro Takoe MaTeMaTHuecKast MOJIeNb. Pelienne TeKCTOBbBIX 3a/1a4 1 V3nekaTh MHGOPMAIMIO W3 TAGNMIl M JMATDAMM, BBITOJHSTE
aqu’l‘u’[eTquCKHM criocobom. })emeHI/Ie 3aﬂf‘q Ha HPOUCHTEL H AOTIH. BBIYUCIICHHS TI0O TaOJUYHBIM JTAHHBIM, OPTraHU30BBIBATh UH(POPMALIUIO
JIMHEHHOE yPABHEHHUE C O/IHON MEPEMEHHOM. 1 B BHJIE Ta0uI U AuarpaMMm. [IpMBOAMTE IPUMEPHI YMCIIOBBIX JAHHEIX,
JII/IHefIHoe ypaBHEHHE C 0JJHOI nepemeHHon. KonuuecTBo kopHei 1 HAXOIHUTh CPELHEE, pa3Max, MOy YHCIOBBIX HaGOPOB
JIMHEWHOTO YpaBHEHUSI.
Koopaunarnas npsimasi. 'eomerpuueckas 1 aHaTUTHUYECKAsk MOJEIIb 1
YHUCJIOBBIX TPOMEKYTKOB.
Koopaunarnas npsimasi. 'eomerpuueckas u aHaTUTHUECKAs: MOJEIIb 1
YHUCJIOBBIX TPOMEIKYTKOB.
JlaHHBIE U PSAABI JAHHBIX 1
JlaHHBIC U PSAIBI TAHHBIX 1
KonTponbnas padota Ne 1 mo Teme «MareMaTHUECKHI S3BIK. 1
MatemMmatudeckass MOJIECIILY
2 Jluneitnas pyHKIusA 13 | Ctpouth Ha KOOPJAMHATHOMN MIOCKOCTH TOYKU U (PUTYPHI TIO 3aJaHHBIM
KOOPJMHATAM; OMPEEIATh KOOPAUHATHI ToueK. OnpenensiTh, SBIsIeTCs
JlexapTOBBI KOOPAMHATHI HA TIIIOCKOCTH. KoopiuHaTHAsS TIJIOCKOCTD. 1 JM  Tapa 4YMcesl pEHIeHHWEM JaHHOTO ypaBHEHHS C  JABYMs
[IpsimoyronbHas cuctema koopauHat. OnpeaeeHne KOOpAUHATbI MepEMEHHBIMU; TIPUBOAUTH MPUMEPHI PEIICHUN YPAaBHEHHH C IBYMS
TOYKH, 33JTAaHHON B TIPSIMOYTOJILHOW CHCTEME KOOPJIMHAT. MEPEeMEHHBIMH; pellaTh 3a/Ja4yu, anreOpanuecKkoil MOJENbI0 KOTOPBIX
Koopaunarnas minockocts. [IpsiMoyronibHasi cucrema KOOpIuHaT. 1 SBJSICTCS ypaBHEHHE C JBYMsS TEPEMEHHBIMU, HAXOIUTh IIEJIbIC

[TocTpoeHne TOUKHM B IPSIMOYTOJIBHOW CHCTEME KOOPAMHAT.




YpaBHeHue ¢ 1ByMs IepeMEeHHBIMU. JINHEHHOE ypaBHEHHUE C ABYMS
MIEPEMEHHBIMH U €ro rpaduk

pemeHus myTém nepedopa. CTpouTh rpaguku JIMHEWHBIX YPABHEHHH C
OBYMsl TMEPEMEHHBIMHU. BblYMCHATH 3HAYeHHMS JUHEWHOW (QyHKIHMH,

JIuneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €ro rpaduk 1 COCTaBIATH TaONULbI 3HaYeHUH GyHKIU. CTpoUuTh rpaduk JTMHEHHON
¢byHKIMM, OMUCHIBaTH €€ CBOWCTBA Ha OCHOBE TIpadUvecKux

JluneliHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk 1 npeacraBieHuil.  [lokaspiBaTh  CXE€MAaTH4YECKH  IOJIOKEHHWE  Ha
KOOPJMHATHO# TIocKoCcTU TpadukoB GyHkumit Bugay = kx, y =kx +b

Jlunelinas ¢yHkuus u ee rpaguk 1 B 3aBUCMMOCTH OT 3HaueHui KodhpurenTos K, b.
W3Bnekatp uHGOpMaNMIO U3 TAaONUIl M JAMArpaMM, BBINOJHATH

CpoiicTBa ¥ rpapuK JMHEHHON QyHKIMH. YTI0BOH KO3 dULHEHT 1 BBIYHMCIICHHS TI0 TaOJUYHBIM JIAaHHBIM, OPraHU30BBIBATh MH(POPMAIIHIO

IPSIMOH. B BHJIe TaO/UIl U quarpamMM. [IpuBOIUTE IPUMEPHI YUCIOBBIX JTaHHBIX,

JInnennas @)YHKL[I/ISI Hucee rpa(pmc. Pacrnionoxenne rpa(pmca 1 HaxOOUThb CpeiHee, pa3Max, MOy YMCIIOBBIX Ha60p0]3

JTUHENHON (YHKIIMH B 3aBUCUMOCTH OT €€ YIJIOBOTO

KoddunmenHTa u CBOOOTHOTO YJICHA.

Jluneitnas pynkuus y = kx. Haxoxaenue korddunneHToB 2

JUHENHON (YHKIUU 110 33JaHHBIM YCIOBUSIM: IPOXO0XKIEHUE

MPSIMOM Yepe3 JIB€ TOUKHU C 33JJaHHBIMU KOOPJIUHATAMH,

IIPOXO’KJCHHE MTPSMON Yepe3 JaHHYIO TOUKY U HapaieabHON

JAHHOU MPSMOI.

B3anmMHoe pacronoxxeHne rpaguKoB TMHEUHBIX (YHKITHIA. 1

YnopsimoueHHbIe psiibl JaHHBIX. Tabnuia pacrnpeaeneHus. 1

KonTponbnas padora Ne 2 o teme «JIuneitHast pyHKIms» 1

CucreMbl IBYX JIMHEHHBIX YPABHEHHUH € IBYMS NepeMEeHHbIMH 13 | Pemath cuctemsl ABYX JIMHEMHBIX YPaBHEHUU C JABYMs EPEMEHHBIMU
rpadUyecKky, METOJOM IMOJCTaHOBKH, METOAOM alnre0panyeckoro

IlonaTne cucTeMbl ypaBHEHHUH. Pellienne CuCTeEMbl ypaBHEHHH. 1 cilokeHus. PemaTh TEKCTOBBIE 3a7jaud alreOpanyeckuM CrocoooM:
MEePEXOUTh OT CJIOBECHOW (DOPMYIHUPOBKH 3a7a4M K aire0pandeckoit

[onsiTve cucTeMbl ypaBHEHUH. MeETObI PEIICHUsI CUCTEM 1 MOJEIIN IIYTEM COCTABJICHUS CUCTEMBI JIMHEWHBIX YPaBHEHUM, PEIIATh

JNIMHCHHBIX yPaBHEHUH C ABYMS epEMEHHBIMHE. I'padirdeckmnii COCTaBJICHHYIO CUCTEMY YPaBHEHHI, HHTEPIIPETUPOBATh PE3YJIbTAT.

METOA PCIICHUA CUCTEM. [UccnenoBaTh cUCTEMBI ypaBHEHHMH C JABYMs IIE€PEMEHHBIMH,

Merox moacraHoBku 1 comepxamue  OykBenHble  Kod(¢uumentol].  Koncrpymposath
SKBUBAJCHTHBIE  pPEUYEBbIE  BBICKA3BIBAHUS C  HCIOJIb30BAHHEM

Meroxa moacraHoBKH 1 anreOpanvyeckoro M TeOMETPUYECKOro  s3bIKoB.  Vcmonb3oBaTh
byHKIIMOHATbHO-TpapUUeCKne TPEACTABICHUS JJId peIIeHUus U

Meron anreOpandecKkoro ClIOKEHUS 1

MCCJIEIOBaHMSI CUCTEM ypaBHEHUH.




MeToJ areOpandeckoro CII0KCHHUS

Cucremsl IBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU KaK
MaTEeMaTHYECKHE MOJIEIM PEaJIbHBIX CUTyaluni. Pemenne 3anad Ha
YacTH, ABIDKEHHE, Pa0OTY U MOKYIIKH.

CucrteMbl IBYX JIMHEHHBIX YPABHEHUM C ABYMS IEPEMEHHBIMU KaK
MaTeMaTUYECKUE MOJIEIH PEAIbHBIX CUTYyallui. Pelienue 3a1ad Ha
YacTH, JBWKECHHE, paOOTy M MOKYIIKH.

Cucremsl IBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU KaK
MaTEeMaTHYECKHE MOJIEIM PEAJIbHBIX CUTyaluni. Pemenne 3anad Ha
YacTH, ABIKEHHE, padOTy U MOKYIKH.

Cucremsl ABYX JIMHENHBIX ypaBHeHI/Iﬁ C ABYM: IICPCMCHHBIMU KaK
MAaTeMaTUYCCKHUE MOJCTIN PCAJIbHBIX chyauHﬁ. Pemenune 3aga4d Ha
4aCTu, ABUXKCHUC, pa60Ty 1 IIOKYTIKH.

Heuwncnoseie pAABI JAHHBIX

Heuucnosbie pAAbI JaHHBIX

Kontponbnas padora Ne 3 mo teme «CucteMbl ABYX JTUHEHHBIX
ypaBHEHUH C IByMS IEpEMEHHBIMI)

W3Bnexkarp wuHGOpMaNMIO U3 TAOIUI] W JAUArpaMM, BBITIOJHSITH
BBIYUCIICHUSI 10 TaOJUYHBIM JaHHBIM, OPTaHU30BLIBATh HH(OPMAITHIO
B BUjIe TaOJIUIl ¥ AuarpaMm. [IpuBoIUTh mpUMEpHhl YUCIIOBBIX JaHHBIX,
HAXOJHUTh CPEIHEE, pa3Max, MOy YUCIIOBBIX HAOOPOB

CremneHnb ¢ HaTYypaJbHBIM IIOKa3aTeJeM U e€ cBolicTBa

YTo Takoe CTEIEHb C HATypaJIbHBIM IMOKa3aTCJICM.

Tabnuia OCHOBHBIX CTEIIEHEN.

CBOICTBa CTCIICHU C HaTypaJIbHBIM IT1OKA3aTCJICM.

CBoiicTBa cTeleHu ¢ HaTypalbHbIM Noka3ateneM. [Ipeobpa3oBanus
BBIPAXKEHUH, COAEPIKAIUX CTEIIEHU C HATypaJIbHBIM IIOKA3aTEJIEM.

YMHOKEHUE U JIeJIeHHEe CTeNeHed C OJJMHAKOBBIMU MTOKA3aTEeISIMH.
ITpeoOpa3oBanus BeIpaXKE€HHH, COJEPKAILINX CTETICHH C
HaTypaJIbHBIM MOKa3aTeJIEM.

Crernens ¢ HYJICBBIM ITOKa3aTCJICM. Hp606paBOBaHH${ BBIpa)KeHPIfI,
COZACPNKAIMX CTCIICHU C HATYPAJIBbHBIM ITOKAa3aTCJICM.

CocraBieHue TabuuI pacrpeaeieHuil 6e3 ynopsIounBaHus
JTAHHBIX

@opMyJIUPOBATH ONPEIECIECHUE CTEIIEHU C HATYPAIbHBIM MOKA3aTEIEM,
C HyJEeBBIM TMOKa3zareneMm; (GOpMyIUpOBaTh, 3alUChIBATh B
CHMBOJUYECKON (hopMe U 0OOCHOBHIBATH CBOMCTBA CTEMEHU C IEIBIM
HEOTPULIATENIBHBIM [10KA3aTeNIeM; NPUMEHATh CBOWCTBA CTENEHU IS
npeoOpa3oBaHMsl BBIPAKEHUH U BBIYHCICHMA. Bocrnpou3BoauTh

GOpMYIMpPOBKM  OMNpeneNeHuid,  KOHCTPYHMpOBaTb  HECIOXHbBIE
OTpeZIeNIEHUs] CaMOCTOSTEeNbHO. BocnpousBoauts (GopMynupoBKH U
JI0Ka3aTenbCcTBa U3Y4YEHHBIX TEOpEM. KoHncrpynposats

MaTeMaTHYeCKHUEe MPETIOAKEHHS C TIOMOILBIO CBA3KHU €CIH ..., TO ...
W3Bnekary wuHoOpmanuio wu3 TaOMMII W AWArpaMM, BBHITIOJTHATH
BBIYHUCIICHHS TI0 TaOJUYHBIM JTAHHBIM, OPTraHU30BBIBATh MH(POPMAIIHIO
B BHJIe TaOnuIl U quarpamMM. [IpuBOIUTE IPpUMEPHI YUCIOBBIX JTaHHBIX,
HaxOJIUTh CpeJHEE, pa3Max, MOy YUCIOBBIX HAOOPOB




OnHouwinenbl. Onepanuu HaX OJHOYJIEHAMU

BrImmonHATE 1eHCTBUS ¢ OQHOYIIEHAMMU.
W3pnekatb uHpOpMaNMI0O U3 TaONWIl M JHArpaMM, BBIIOJHATH

IMonsaTre ognounena. CraHaapTHBIA BUJ OJHOYICHA. 1 BBIUMCJICHUS 10 TaOJUYHBIM JaHHBIM, OPraHU30BBIBaTh UH(POPMAIIIIO
B BHJIe TaO/UIl U quarpamMM. [IpuBOIUTE IPUMEPHI YUCIOBBIX JTaHHBIX,

CrokeHue U BBIYUTAHHE OJJTHOYICHOB 1 HaxOJIUTh CpeJHEE, pa3Max, MOy YUCIOBBIX HAOOPOB

Cno)xeHue ¥ BbIYUTAHUE OJTHOUWICHOB 1

YMHOkKEHNE OTHOWICHOB. BO3BeicHNE OTHOWIECHA B HATYPAJIbHYIO 1

CTEIIEHb

YMHOXEHUE 0OTHOWICHOB. Bo3BeieHNE 0/IHOWIEHA B HATYPAJIbHYIO 1

CTEIIEHb

Jlenenue ogqHOWIEHA HA OHOYICH 1

Yactora pesynbrara. Tabauma pacupeaeaeHus: 4acToT 1

KonTponbnas pabora Ne 4 mo teme « CterneHs ¢ HaTypaabHbIM 1

nokazatesnieMm. OnHowiensl. Onepanuu HaJ OJHOUIICHAMU

MHorou/jieHbl. Apu(MeTH4YeCKHE ONePallui Ha/l 15 BbImonHATe [AEWCTBUS C MHOTOWIEHAMH; JI0Ka3bIBaTh (HOPMYIIbI

MHOTI'O4JIEHAMH COKpamI¢HHOTO YMHOXKEHHS, TPUMEHSATh HMX B MPEoOpa30BaHUAX

[TonsTue MHOTOUNEHAa. MHOTOUJIEH U €T0 cTaHAapTHHIN BuA. CTeneHb 1 BBIDOXEHUH W BBIYUCICHUAX. [IpUMeHSATH pa3nuuHbie  (HOPMBI

MHOTO4WICHA. CaMOKOHTPOJISI TIPH BBITIOITHEHUN TTPE0oOpa30BaAHUM.

CroxeHne U BBIYUTaHHE MHOTOYJIEHOB 1 W3Bnekary wuHpopmanuio wu3 TaOMMII W AWArpaMM, BBHITIOIHATH
BBIYHUCIICHHS TIO TaOJUYHBIM JTAHHBIM, OPTraHU30BbIBATH UH(POPMAIIHIO

CroxeHne u BBIYUTAHUE MHOTOUYIIEHOB 1 B BHUJI€ TAOJIHI] U nuarpaMm. [IpuBOINUTE IPUMEPHI YNCIIOBBIX JaHHBIX,
HaxOJIUTh CpeJHEe, pa3Max, MOy YHUCIOBBIX HAOOPOB

VMHOXEeHEe MHOTOYJICHA Ha OJHOYJICH 1

VYMHOKEeHHE MHOTOWIEHA HA OJHOYIEH 1

VYMHOXEeHHE MHOTOYJICHa HA MHOTOYWICH 1

VYMHOXeHHE MHOTO4YJICHa HA MHOTOYWICH 1

YMHOXXEHNE MHOTrOWIeHa HA MHOTOYJIEH 1

q)OpMyJ'ILI COKpaHIéHHOFO YMHOXCHUA: pa3HOCTb KBAJAPAaTOB 1




@®opMyIsl COKPAIIEHHOTO YMHOKEHHS: KBaipaT CyMMBI M pa3HOCTH.

@OopMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CYMMBI U Pa3HOCTH. 1

DopMyIBl COKPAIIEHHOTO YMHOXKEHUS: pa3HOCTh U CyMMa KyOoOB. 1

Jlenenne MHOTOYICHA HA OQHOWICH 1

[TpouienTHBIC YacTOThL. Tabmuia pacipeaeieHus 4acToT B 1

IIPOLEHTAX

Kontponbnas padora Ne 5 mo reme « MHOTOWICHBD 1

Pa3jioskeHue MHOIOYJICHOB HA MHOKHUTEJIH 16 BBINIONHATE pa3iiokeHne MHOTOWICHOB HA MHOYKUTEIN U COKpAILEHUE
anredpandecKux Apooei.

Paznoxxenre MHOrOYIEHOB HA MHOKHUTEIIH. 1 W3Bnekatp wHpOpMamuio U3 TaOMMIl W JUarpaMM, BBIIOJHATH
BBIUMCJICHHS 0 TaOJUYHBIM JaHHBIM, OPraHU30BBIBATh HH(OPMAIIIIO

Beinecenue 001Iero MHOKHUTEINSA 38 CKOOKH 1 B BUJIe Ta0uuI U Auarpamm. [I[puBOIUTS MpUMEpBI YMCIOBBIX JTaHHBIX,
HAXOJHUTh CPEAHEE, pa3Max, MOy YUCIOBBIX HAOOPOB

Brinecenne 00111ero MHOKUTENS 32 CKOOKH 1

Crioco0 rpynmnupoBKU 1

Crioco0 rpynmnupoBKU 1

PaznoxeHne MHOTO4JICHOB Ha MHOKUTEIN ¢ TOMOIIBIO (OpMYIT 1

COKPAIEHHOIO YMHOXKECHUS

PaznoxeHne MHOTO4JICHOB Ha MHOKUTEIN ¢ TOMOIIBIO (OpMYIT 1

COKPAIEHHOIO YMHOXKECHUS

PaznoxeHne MHOTO4JICHOB Ha MHOKUTEIN ¢ TOMOIIBIO (OpMYIT 1

COKPAIEHHOIO YMHOXKECHUS

Pazioskeane MHOTOYICHOB Ha MHOXKHUTEIN C TIOMOIIBIO 1

KOMOMHAIIMK Pa3IMYHbIX TPUEMOB

Pazioskerne MHOTOYICHOB Ha MHOXKHUTEIN C TIOMOIIIBIO 1

KOMOMHAIINH Pa3INYHbIX TPHEMOB

['pynnupoBka qaHHBIX 1

['pynnupoBka 1aHHBIX 1




Coxkparenue anredpandeckux apooeit

Coxpartenue anredpandeckux apooeit 1

ToxnectBa. ToxaecTBeHHbIE MPEOOPA30OBAHMUS. 1

KonTponbras padora Ne 6 mo Teme « PaznoskeHrne MHOTOUYJICHOB Ha 1

MHOKUTEIH)

Oyukuus y = X2 10 | Boruucasars 3HaueHust GyHKUUN y = X2, Y = —X2, COCTaBIATh TaOIUILIBI
3Ha4YCHUH (PYHKIUHU; CTpOUTh Tpaduku GYyHKIUH y = X2, y = —X2 U

2 » o .
®ynxuus y = x°. 'paduk kBagpatH4HON QyHKLIUH. 1 KYCOUYHBIX ()YHKITHI, OMUCHIBATh UX CBOKMCTBA HA OCHOBE I'pa)UueCcKux
) npencraBieHui. Mcnonb3oBaTh (YHKIUMOHATBHYIO CHUMBOJIUKY JUIS

Oynkuus y = x” u ee rpadux. [loctpoerne rpaduxa KBajpaTuyHO 1 3amuck  (HaKTOB, CBSI3aHHBIX C (YHKOMSAMH, oOoramias —OIbIT

$ynximu 110 TOZ‘lKaM- BBINIOJHEHHUSI 3HAKOBO-CUMBOJIMYECKUX JICHCTBUI; CTPOUTH pEUYEBbIC

®ynkuus y = X“ u ee rpapuk. Iloctpoenne rpaduka KBagpaTHIHOMK 1 KOHCTPYKIIMH C HCTIOJIb30BaHUEM (DYHKIIMOHAIBHON TEPMUHOJIOTHI

(QyHKIUM 110 TOYKAM. W3Bnekary uHpopmanuio wu3 TaONMMII W AWArpaMM, BBHIIOJIHATH

I'paduueckoe perieHne ypaBHEHUH. 1 BBIYUCIICHUS 110 TaOJIMYHBIM JTAaHHBIM, OPTaHU30BBIBATH MHPOPMALIUIO
B BHJIe TaOnull U quarpaMM. [IpuBOIUTE IpUMEPHI YUCIOBBIX TaHHBIX,

I'papuueckoe pelieHrue ypaBHEHUH. 1 HaXOJUTh CPEJHEE, PA3MaX, MOY YHCIOBLIX HAOOPOB

Yro o3HaUaeT B MaTEeMaTUKE 3amuch y = f(x) 1

Uro o3HauaeT B MaTeMaTuke 3amuch y = f(x) 1

Uro o3HauaeT B MaTeMaTuke 3anuch y = f(x) 1

['pynnupoBka qaHHBIX 1

2

Kontponbnas padota No7 «DyHKIusA y = X° U ee rpapukr» 1

O0o0maroniee noBTOPEeHUE 8 W3Bnekars uHpopmanuio wu3 TaONMUIl W AUarpaMM, BBIIOJHATh
BBIYUCIICHUS 110 TaOJIMYHBIM JaHHBIM, OPraHU30BBIBATh MH(DOPMAIIUIO

Jluneiinas ¢yHkuus u ee rpagux. B3anmHoe pacnonoxeHue 1 B BHJIe Tabnul U quarpaMM. [IpuBOIUTE pUMeEphl YUCIOBBIX JIaHHBIX,

rpadUKOB JTUHEHHBIX QYHKIIMH. HaXOJIUTh Cpe/iHee, pa3Max, MOy YUCIOBBIX HAOOPOB

MeTopl pelIeHusl CUCTEM JIMHENHBIX YPAaBHEHUN C IBYMS 1

MIEPEMEHHBIMH.

Cucremsl IBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU KaK 1

MAaTEMATUYCCKHUE MOJICIN PCATIbHBIX CHTyaHHﬁ.




DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS. Pa3inoxkeHne MHOrOWIEHOB
Ha MHOYKUTEJIN C TIOMOIIbIO KOMOWHAITNH PA3IUYHbBIX TPHEMOB

Coxkpaienue anredpandeckux apooeit 1
I'paduueckoe pelieHne ypaBHEHUH. 1
3amura npoekToB. CBsA3b NpeaMera ¢ NpopecCUsIMU. 1
[TpomerxyTounas arrecranus B (hopMe UTOTOBOM 1

KOMOMHHPOBAHHOM KOHTPOJIBHOU PabOTHI.

Aaredpa 8 kiaacc. (35 neneanb nmo 3 yaca) 105 yacos

Anredpanyeckue 1poou 23
Anrebpanyeckast 1po0b. OCHOBHBIE TOHATHS. JlOMTyCTUMBIE 1
3HAa4YeHUs IEPEMEHHBIX B ajredpandeckoil 1poou.

OcHoBHOE CBOICTBO anredpandeckoit gpodu. CokpareHue 1
anredpandecKux ApoOei.

OcHOBHOE CBOMCTBO asiredpanueckoit qpodu. CokparieHue 1
anreOpanvecKux JApoOei.

CroxeHue ¥ BRIYMTaHHE alre0pandecKux Apo0ei ¢ OIMHAKOBBIMHU 1
3HAMEHATEISIMH.

CrnosxeHue ¥ BBIYMTAHNE AJIreOpandeckux Jpodel ¢ OAMHAKOBBIMU 1
3HAMEHATEISIMH.

CnosxeHue ¥ BBIYMTAHUE aNredpandeckux Ipodeil ¢ pasHbIMU 1
3HAMEHATEISIMU

CroxeHune 1 BbIUNTaHKE alredpandeckux Ipodel ¢ pa3HbIMU 1
3HAMEHATEISIMU

CroxeHune 1 BbIUNTaHKE alredpandeckux Ipodel ¢ pa3HbIMU 1
3HAMEHATEISIMU

Konrtponsnas padora Ne 1 o Teme «CnokeHue U BBIYMTAaHUE 1
anredpandecKkux apooei»

YMHOXKEHHE U JeneHne anredpanyeckux apooeil. Bozenenue 1
anreOpanvecKkoil 1podu B CTETICHb.

YMHOXKEHHE 1 JeneHne anredpanyeckux apoodeil. Bozsenenue 1

anreOpanvecKkoil 1podu B CTETICHb.

®opmMynupoBaTb OCHOBHOE CBOMCTBO anreOpanyeckoi ApoOH U
NPUMEHSTH €T0 IS peoOpa3oBaHus ApoOei. BrImomHATh AeHCTBUS C
anreOpandeckUMy Jpo0sIMHM, NPEACTaBIATh APOOHOE BBIPAKEHHE B
BH/JI€ OTHOILIEHHs] MHOT'OYJICHOB, JI0KA3bIBaTh TOKIECTBA.
DopMyIMpPOBaTh ONPENEICHUE CTENIEHU C LIEIBIM II0KA3aTENEM.
BbIuncisTe 3Ha4€HUs CTENEHEN ¢ LEIbIM ITI0KA3aTeIeM.
®opmynupoBaTh, 3alMChiBaTh B  CHUMBOJIMYECKOH  ¢Gopme U
WUIFOCTPUPOBATh  IIPUMEpPAMH  CBOMCTBA  CTENEHUM C  LEIBIM
rokasarejaeM, HPUMEHSATb CBOMCTBAa CTENEHU Ul IpeoOpa3oBaHUs
BBIpAXEHUN W BBIUMCIEHUW. [BeimonHaTe  mpeoOpa3zoBaHus
palMOHAIBHBIX BBIPAXKCHUN B COOTBETCTBUM C IIOCTABJICHHOW LIECJIBIO:
BBIIETISAITh KBaJApaT JABY4YIEHA, LIETYyI0 4acTh ApoOu u mnp. [lpumeHsTs
npeoOpa30BaHus PAllMOHAIBHBIX BBIPAXKEHUH /TS peleH s 3a/1ad. |
[IpoBOINTE JOKa3aTEIbHBIE PACCYXKIACHUS O KOPHAX YPaBHEHHS C
OIIOPOH Ha OIpPEICIICHUE KOPHS

BemonHaTe mepebop BceX BO3MOXKHBIX BAapUaHTOB Ul Iepecuéra
00BEKTOB MM KoMOuHanui. [IpuMeHsATh MpaBUIO KOMOHMHATOPHOTO
YMHOKEHUS JJIs1 peLIeHU 331a4 Ha HaX0KJIeHHe YKciia 00BbEKTOB

I KOMOWHAINI




[IpeobOpazoBanme pallMOHATBLHBIX BRIPAKCHHUI

[TpeoOpa3oBaHue palMOHAIBHBIX BRIPAKEHUIN 1

[IpeoOpa3oBaHue pallMOHAIBHBIX BHIPAKEHUIN 1

[lepBbie npecTaBieHus O PallMOHATIBHBIX YpaBHEHUAX. Perienue 1

MPOCTEUININUX APOOHO — JIMHEHHBIX YpaBHCHUM

Pemenne npoOHO — paliMOHAIBHBIX YpaBHEHUN 1

Pemennie 1poOHO — palioOHaIbHBIX YpaBHEHUN 1

CreneHb C LIeJIBIM TIOKA3aTEIEM. 1

[TpeoOpazoBanus BbIpaKEHUH, COAEPKAIIUX CTENEHU C LIETIbIM 1

IIOKA3aTEJIEM.

[Ipeo6pa3oBaHus BEIpAXKEHUH, COACPKAIINUX CTETICHHU C LIEIBIM 1

MIOKA3aTEJIEM.

KoMmb6uHaTtopHbie 1 BEpOSTHOCTHBIE 33/1a4u. JlepeBo BapuaHTOB U 1

MIPABUJIO HAXOXKJICHHS BEPOSTHOCTH.

KoMmb6uHaTtopHbie 1 BEpOSTHOCTHBIE 3a/1a4i. [lepeBo BapUaHTOB U 1

MIPABUJIO HAXOXKJICHHS BEPOSTHOCTH.

Kontponbnas pabota Ne 2 1o teme: «YMHOKEHUE U JETCHUE 1

anrebpandeckux apobeii. CTeneHsb ¢ 1eIbIM MoKa3aTeNneM»

DOynkuus y=\/x. CBoilicTBa KBaIpaTHOT0 KOPHA 20 | OmuchIBaTh MHOYXECTBO IIEJIBIX YHCEN, MHOXKECTBO pPaIlMOHAIBHBIX
YHUCEJ, COOTHOIIEHHE MEXIYy ATUMU MHOkecTBamMH. CpaBHMBaTh M

MHoxecTBO paunoHanbHbIX yucen. [IpeacraBienue 1 YHOPSIOYMBATh PAIIMOHAIBLHBIE YWCIA, BBIMOJIHATH BBIYUCICHUS C

paIMOHAIBHOTO YKCIIA B BUJIE ACCITUYHON TPOOH. panMoHaNbHBIMU YncaaMu. @opMyIupoBaTh ONpEIEICHUE KBaIPaTHO-

MHoxecTBO pauMoHaIbHbIX yucen. [IpeacraBnenue 1 ro KOpHS W3 HEOTpUIaTeNbHOro uyucia. Hcmons3oBath Trpaduk

paIMOHaIBLHOrO YKCIa B BUJE IECATUYHOM 1poOu. beckoHeuHas byHKIIMHN y = X 1Sl HAXOXKICHUS KBaJpPATHBIX KOpHEW. Beruucisiars

JeCSITHYHAs IEPUOANYECKast poOb. TOYHBIC U MPUONMKEHHBIC 3HAYCHHS KBaJIPATHBIX KOPHEU, UCIIONB3Ys

ApudmeTrnueckuii KBapaTHBIN KOPEHb. 1 MIPH HEOOXOIMMOCTH KaIbKYISITOP; MPOBOIUTH OLIEHKY KBaPATHBIX
KopHeil. HccrnenoBath ypaBHEHHME X° = a; HAaXOJUTh TOYHBIE U

[IpeoOpa3oBaHue BBIpaXKEHHH, COAECPIKALIUX OMEPAIIUIO U3BICUCHHS 1 npubmkénnsle  Kopuu npu a > 0. Hccinenosark  CBoicTBa

KBaJPaTHOTO KOPHS KBaJPaTHOTO KOPHS, MPOBOJSI YUCIOBBIC IKCIIEPUMEHTHI C MTOMOIIBIO

[TonsiTue nppanronansHOrO YKcia. Pacno3naBanue 1 KaJIbKYJISATOpa, KoMmmbioTepa. Jloka3piBaTh CBOMCTBAa KBAaApPATHBIX

HPppaiOHAJIBHBIX YUCEII




[Tpumeps! qokazaTenbCTB B anreope. pparmoHaibHOCT Yucia
V2. CpaBHeHuE MppallMOHAIBHBIX YUCEN

KOpHEH, MPUMEHITh X K MPeoOpa3OBaHHIO BhIpKEHUU. BBHIUUCIATH
3HAYEHUs BBIPAXKCHUH, COACpXkKAIIMX KBAJAPATHBIC KOPHU; BBIpaXaThb

MHOXECTBO 1€UCTBUTEIBHBIX YHCEIT 1 MepEeMEeHHbIe U3 reoMeTpuuecKkux U ¢usznyeckux popmyin. [IpuBoauth

IIPUMEPBI UPPALMOHAIBHBIX YHCEJI; PAaClO3HAaBAaTh PALMOHAIBHBIE U
@ynkuus y = VX, eé CBO#CTBA U rpaduK. 1 UppalMOHANIbHBIE  4YHCa; UW300pakaTb JCHCTBUTENbHBIE YHCIA

TOYKaMHU  KOOpJAMHATHOM  mpsaAMou.  HaxomuTe — aecsaTUYHbIE
@ynkuus y = \X, eé cBoiicTsa 1 rpaduk. 1 NpUOIKEHNS PAllMOHANBHBIX U UPPALMOHATIBHBIX YHCENT; CPAaBHUBAThH
CaoiicTBa apupMeTHUYEeCKNX KBaIPaTHBIX KOPHEH 1 U YHOPSIOYMBATh JAEUCTBUTENbHBIC unciia. ONHUCHIBATH MHOMXECTBO
CBOHCTBA APHDMETHICCKX KBAAPATHBIX KOPHEH 1 I[Gf/iCTBI/ITCJ‘IBHBIi( YHCell. Hcnons3oBars B MACbMEHHOU

MaTeMaTHYeCKOW peun 00O03Ha4YeHHs M rpaduyeckre H300paxKeHUs
Buecenne MHOXKHTEIS 110 3HAK KOPHsI, BBIHECEHUE MHOXKUTEIS U3 1 YHCIIOBBIX ~ MHOMKECTB, TEOPETHKO-MHOKECTBEHHYK)  CHMBOIIUKY.
— IO/ 3HaKa KOPHA. Bbraucnsate 3HaYeHus GYyHKIUN y = X , Y = | X |, COCTaBIATh TaOIHIIBI
[TpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIINX OMEPAIIUIO H3BICUCHHUS 1 3HAYCHHIl (PYHKLHMH; CTPOUTH Tpaduku QYHKIMIH y =X,y =| X | 1
KBaZIpaTHOI'O KOPHA KYCOYHBIX ()YHKIIMIA, OTIMCBHIBATh MX CBOWCTBA HA OCHOBE IrpapuyecKux
[IpeoOpazoBaHue BbIpaKeHUI, COEPKAILUX ONEPALHIO U3BICUCHUS 1 npencraBieHuid. Mcmnonb3oBaTh (YHKIHMOHAIBHYIO CHUMBOJIMKY JUIS
KBaJpaTHOro KOpHs. OCBOOOXKICHHE BBIPAKCHUH OT 3amuck  (HaKTOB, CBSI3aHHBIX C (YHKOMSAMH, oOoramias —OIbIT
UPPANUOHAIPHOCTH B 3SHAMCHATECJIC. BBIMIOJTHEHUSI 3HAKOBO-CHUMBOJIMUYECKUX JEUCTBHUM; CTPOUTH PEUYEBBIE
KontponbHast pabora Ne 3 110 Teme: 1 KOHCTPYKIIMHU C UCIIONIB30BaHUEM (D)YHKIIMOHATLHOW TEPMUHOJIOTUH
«DyHKIHA Y = Vx. Coiictsa KBAaApaTHOI'O KOPHSI» BeimonHaTe mepebop BceX BO3MOXKHBIX BapHaHTOB IS Tepecuéra
Monyib neiictBurenbHOro uncna. [lpeodpasoBanue BoIPaKEHUI, 1 00BEKTOB MM KOMOMHaAnui. IIpMMeHsATh NpaBUIO KOMOMHATOPHOIO
COZIEPIKALIMX 3HAK MOJyJIs. PellleHne ypaBHEHUH C MOAYJIEM. YMHOKEHUS AJIsl pelIeHHs 3a/1a4 Ha HaXOKJeHHUEe Yiclia 00BEKTOB
OyHKIUA y = | X | , €€ TpaduK U CBOICTBA. 1 WM KOMOMHAIMH
I'padnueckoe penieHne cUCTEM ypaBHEHUH, COAEpKAIIUX 1
BBIPAKEHUS C MOAYJIEM.
KoMm0OuHaTopHble 1 BepOosTHOCTHBIE 3a1aul. [IpaBuiio yMHOKEHUSI. 1
Kom0OuHaTopHble 1 BepOosITHOCTHBIE 3a1aul. [IpaBriio yMHOKEHUS. 1

y= k 18 | Boruucnsate 3HaueHus (QYHKUOUH, 3aJaHHBIX QopMmynamu  (IIpu

KBaaparuunas pynkuus. ®yHkiuus x HEOOXO/MMOCTH HCIMOJIb30BaTh KaJbKYJATOP); COCTABIATH TaOJMIIBI
OyHKIMA y =X°, e cBoiicTBa 1 rpaduk. [ToctpoeHue rpaduxa 1 3Ha4YEHUH QYHKIMK. Boruncnars 3Hauenus QyHKuui y = kx?, y=kIXx,
KBaIpaTUYHON (QYHKIIMH 110 TOUYKaM. y = ax? + bx + ¢, COCTAaBIATH TAGIHIBI 3HAYCHHI (GYHKIIUHU; CTPOUTH
dyHKuHEsS y=X°, eé cBoiictBa u rpaduk. [locTpoeHue rpaduka 1 | rpaduxn dynxunit y = kx’, y=k/X, y = ax® + bx + ¢ U KycOuHbIX
KBaHpaTH‘IHOfI q)YHKHI/II/I 10 TOYKaM. (I)yHKLIHfI, ONUCHLIBATL HX CBOMCTBA HAa OCHOBE rpa(bnqecxﬂx
rpa(pﬂquKoe pelenue ypaBHeHHﬁ, CUCTEM ypaBHeHHﬁ, 1 Hpe}ICTaBHeHI/Iﬁ. Hcmons30BaTh CbYHKIII/IOHaJ'H)HYIO CHUMBOJIMKY IJIA 3a-

COJIEp KaIIMX KBaJIpaTHUHYIO QYHKIIHIO

nucHu paSHOO6pa3HLIX (I)aKTOB, CBA3aHHBIX C pacCMAaTpUBACMbIMU




OyHKIUA y = K/X, €€ cBoicTtBa U Tpaduk. [ToctpoeHue
runepOoibl o Toukam [IpencraBienne 06 aCUMITOTax

q)YHKHI/ISIMI/I, 0601"311[35{ OIIBIT BBIIIOJHCHUS 3HAKOBO-CHMMBOJIMYCCKHX
IIGfICTBPIfI; CTPOUTH PCUCBBIC KOHCTPYKIHU C HCIIOJbB30BAHHUCM

OyHKIUA y = K/X, €€ cBoricTBa U Tpaduk. [ToctpoeHue 1 GyHKIIMOHATIBHOW TepMUHOJIOTUU. MCIoNb30BaTh KOMIIBIOTEPHBIE

rurnepOoiel o Toukam. ['padudeckoe penieHne ypaBHeHUH, CUCTEM IIPOrpaMMbl  JUIsl HCCJIEIOBAaHUS IOJOXKEHUS Ha KOOPAUHATHOMN

ypaBHEHHH, cofepKalmx QyHKIHIO y = K/X IUIOCKOCTH rpaukoB (QYyHKIMI B 3aBUCUMOCTH OT 3HAYCHUH

Konrponsnas padora Ne 4 mo Teme: 1 KO3(QPHUIMEHTOB, BXOAiAmUX B ¢opmyny. Pacrno3naBatb BHIIBI

«KBagparnunas ¢pyHkuusa. OyHKIMs y = K/X» n3yyaeMblX (QyHKUMH. [loka3plBaTh cXeMaTWYeCKH IIOJIOXKEHHE Ha

[Mocrpoenue rpaduxa pyukuuu y= f(x+l), ecnau usecren rpadux 1 | xoopauHATHO! mIoCcKoCTH rpaduKos GyHkuuit Buaa y = kx°,

GyHKIUH y = ax’ + bx + ¢ B 3aBHCHMOCTH OT 3HAYCHUIl K03 pHUIIEHTOB,
y= f(X) BXOJAIIUX B (hopmyny. Mcnonb3oBaTh (pyHKIMOHATBHO-Tpaduyeckue

HOCTpOCHI/Ie rpa(pHKa (byHKHHH y= f(X+|), €CJIM U3BECTCH ]"pa(bHK 1 MNpEaACTaBICHUA JIA PCUHICHUA W HCCICIOBAHUSA ypaBHeHI/Iﬁ. [CTpOI/ITB

ynxmmn y= f(X) rpaduku QyHKIHNA HA OCHOBE TPe0Opa30BaHUI M3BECTHBIX TPAPUKOB. |

ITocTpoeHue rpaduka dpynximu y= f(X) + M, ecnu n3BecteH 1 BeinonuaTe mnepe®op BCeX BO3MOXKHBIX BapuUaHTOB s Iepecuéra

rpaduk GyHKIUU Y= f(x) 00BbEeKTOB WM KOMOMHAIUi. [IpUMEHSITh MpaBUII0O KOMOMHATOPHOTO

ITocTpoeHue rpaduka dpynximu y= f(X) + M, ecinu n3BecTeH 1 YMHOXKEHUS JUUIsl pellieHHs 3a/1a4 Ha HaX0X/IeHUe yKciia 00bEKTOB

rpaq)HK (byHKHHH y: f(x) 150) 050 KOM6I/IHaHI/II71

[Moctpoenue rpaduka pyukipu y= f(x+l) + m, eciiu u3Becten 1

rpaduk pynkuun y= f(X)

[Moctpoenue rpaduka pyukiwu y= f(x+l) + m, eciin u3Becten 1

rpaduk pynkuuu y= f(X)

I'padnueckoe penieHne ypaBHEHUH, CUCTEM YpaBHEHHH, 1

comepkaimux Gpyakuuro y = f(x+1) + m,

OyHKIEs y = ax” + bX + C, eé cBoiicTBa M rpaduk 1

dyHkuus y = ax” + bx + €, eé cBoiicTBa M rpadux 1

I'paduueckoe perieHne KBapaTHBIX YPaBHEHUH. 1

KonTponbnas padora Ne 5 o teme: 1

« KBagparnunas ¢pynkuus. [IpeobpazoBanue rpagukoB»

Kom0OuHaTopHble 1 BepOoSITHOCTHBIE 3aaui. OpraHu30BaHHBIN 1

nepebop BapuanToB. [Ipocreiiye BeposSTHOCTHBIE 3aJauu.

KBaagpatHble ypaBHeHUsA 21 | IlpoBoauTh JOKa3aTelbHbIE PACCYXICHHS O KOPHSAX YpaBHEHHUS C

KBanpartHbie ypaBHeHuUs. Buibl KBaipaTHBIX ypaBHEHUI 1 onopoi Ha OMpCACNCHNC  KOPHI, (GyHKIMOHANBHBIE  CBOHCTBA

(HOJTHBIE, HETIOTHbIE, IPHBEISHHBIE). PEleHNE HETIOTHBIX BbIpakeHUil. Pacrio3HaBaTh IMHEHHbIE U KBaJpaTHbIE YPaBHEHMUS,

KBa/IPATHBIX YPABHEHHi. uenble U ApoOHble ypaBHEHHUsA. Pemiate KBaJapaTHble ypaBHEHUS U

Pemenne kBagpaTHeIX ypaBHEHHN. [IMCKpUMHUHAHT KBaPATHOTO 1 YPAaBHEHMs, CBOISAIIMECH K HUM; PellaTh ApoGHO-paluOHANLHEIE 1




ypaBHeHUA. DopMyiia KOpHEN KBaJIpaTHOTO YPaBHEHUS.
KonnuecTBo KopHEN KBapaTHOrO YPaBHEHUSI B 3aBUCUMOCTH OT
€ro JMCKPUMHUHAHTA.

Pemenne kBagpaTHbIX ypaBHEHUN. [IUCKPUMHUHAHT KBaPATHOTO
ypaBHeHHs. PopMysia KOpHEN KBaJIpaTHOIO ypaBHEHUS.
KonnyecTBO KOpHEW KBapaTHOIO YPaBHEHUS B 3aBUCUMOCTU OT
€ro IMCKpPUMHHAHTA.

Pemenne kBagpaTHbIX ypaBHEHUN. [IUCKPUMHUHAHT KBaPATHOTO
ypaBHeHHs. PopMysia KOpHEH KBaIpATHOTO ypaBHEHMUS.
KonnuecTBO KOpHEW KBagpaTHOrO YPaBHEHHUs B 3aBUCUMOCTH OT
€ro IMCKpUMHHAHTA.

Pemenue npo6GHO — palMOHAIbHBIX YPaBHEHUMN, CBOISIINXCS K
KBaJIpaTHBIM yPaBHEHUSIM.

Pemenue OukBaspaTHbIX YpaBHEHUH.

Pemienue ypaBHeHM, UCTIONB3Ysl METO/ BBEJICHUS HOBOM
IIEPEMEHHOM.

Perrenre TEKCTOBBIX 3a/a4 Ha JBHKEHUE aareOpanvyecKuM
CII0CO0OM

Pemenue TeKCTOBBIX 3aJa4 HA pa60Ty aJ'Il"e6paI/I‘leCKI/IM crmocobom

KontponsHas pabora Ne 6 o Teme «KBajpaTtHble ypaBHEHHUS»

Pemrenne TeKCTOBBIX 3a/1a4 Ha pabOTy anredOpanvdeckuM crocooom

PelieHre TeKCTOBBIX 3a/1ad FeOMETPHUYECKOTO COICPIKAHHSI
anreOpandeckuM cnocoOoM

Eme ogna popmyna KopHel KBaJpaTHOIO YPABHEHUSI.

Teopema Buera. KBagpaTHbIil TpEXUIIEH, pa3JI0KEHNE KBAJAPATHOTO
TPEXUIICHA HA MHOXKUTEIIN

Teopema, obpaTHas Teopeme Buera. [logbop kopHeii ¢
HCII0JIb30BaHUEM Teopembl Buera

Teopema, obpaTHas Teopeme Buera. [logbop kopHeii ¢
WCII0JIb30BaHUEM TeopeMbl Bueta

Konrponsnas padora Ne 7 o Teme
«Pemenne TekcToBbIX 3a/1a4. ppannoHalibHbIe YpaBHEHHSI»

KomOuHaTopHbIe U BEpOSITHOCTHBIE 3a71auu. [lepeBo BapHaHTOB.
[Ipocreiimne BEpOSATHOCTHBIE 3a4a4H.

MIPOCTENIINE HppalMOHANIbHBIE ypaBHEHMS. Ompeaenars Haludue
KOpHEH  KBaJpaTHOTO  ypaBHEHUS IO  JUCKPUMHUHAHTYy U
kodpdunuentam.  [HccnenoBarh — KBaJpaTHbIE  ypaBHEHUA  C
OykBeHHBIMU  Kod(d¢dunmentamu.]  Pacmo3HaBath — KBaJpaTHBII
TPEXUJIEH, BBICHATH BO3MOYKHOCTH Pa3jOKEHUsI €r0 Ha MHOXKHUTEIH,
MPEJCTaBIISITh KBAAPATHBINA TPEXWICH B BUJIE POU3BEICHUS JTUHEUHBIX
MHOKUTeNeH. Pemarh TekcToBbIe 3aaun anredpandeckum crocoOoMm:
MEPEXOJIUTh OT CIOBECHON (hOPMYIHMPOBKH 33aJa4d K anreOpamdeckoi
MOJENIN MYyTEM COCTaBJICHHUS YPaBHEHHUs, PEIIAThb COCTaBIECHHOE
ypaBHEHUE, HUHTEPHPETUPOBATH pe3yibTat. [HaxoauTs 1enbie KopHU
MHOTOYJICHOB C LEJIBIMU KO3 PUIIECHTAMHU. |

BeimonHATe nepebop BCeX BO3MOXKHBIX BAapUAHTOB Ul Iepecuéra
00BbeKkTOB uinu koMOuHanuii. [IpuMeHATs TpaBUIO KOMOMHATOPHOTO
YMHOXXEHHUS JJIs PEIICHUS 33/1a4 Ha HaXO0XJACHUE Ynciia OObEKTOB

WA KOMOMHALIUHA




KomOunaTtopHbie 1 BEpOSTHOCTHBIC 3a/1aui. JlepeBO BapHaHTOB.
[Ipocreliniye BEpOSITHOCTHBIE 3a1a4UH.

Pemienue mpocTednx uppanmoHaIbHbIX YPAaBHEHUM 1
Pemienue mpocTednx uppanmoHaIbHbIX YPaBHEHUM 1
HepaBencrsa 15
Uucnosbie HepaBeHCTBA. CBOICTBA YHCIIOBBIX HEPABEHCTB. 1 dopMynHpOBaTh CBOMCTBA YHMCIIOBBIX HEPABEHCTB, WILTIOCTPUPOBATH
CpaBHEHHUE pallMOHAIBHBIX YHCE. UX Ha KOOPAMHATHOW MpsAMOM, JIOKa3bIBaTh alreOpanvecki;
Uucnobie HepaBeHCTBA. CBOICTBA YHCIIOBBIX HEPABEHCTB. 1 MPUMEHATh CBOMCTBA HEPABEHCTB B XOJI¢ pEHIeHUs 3ajad.
CpaBHeHue panmoHanbsHbIX uncen. [IpoBepka cnpaBeinBoCcTH [[loxa3biBaTh HepaBeHCTBA.| Pacro3HaBaTh JIMHEWHBIE U KBaJgpaTHbIC
HEPABEHCTB IPH 33JIaHHBIX 3HAYCHUSX MEPEMEHHBIX. HepaBeHCTBa. Pemiars nuHelHbIe HEPABEHCTBA; PEIIaTh KBAIpaTHbIC
HepasencTBo ¢ nepemennoii. CTporue u HECTPOrHe HEPAaBEHCTBA. 1 HEPaBEHCTBA, UCIIOJNIb3Ys rpaduueckue npeacrapieHus. Mcnomp3oBaTh
Pemennie TMHEHBIX HEPABEHCTB 3alMUCh YHUCENl B CTAaHAAPTHOM BHJAE JUIS BBIPAXKEHUS pPa3MepoOB
Pelenue TMHERHBIX HEPABEHCTB 1 O00BEKTOB, IJIUTEILHOCTH TMPOLECCOB B  OKPYXKAIOIIEeM  MHpE.
CpaBHMBATh YHCJIa U BETUYUHBI, 3alTUCAHHBIC C UCIIOIH30BAHUEM
KBagpatHoe HepaBEeHCTBO U €ro pelieHue. 3auch PeIICHHs 1 N
crenenu 10. Mcnonp3oBaTh pa3Hbie (OPMBI 3aIUCH MPUOIMKEHHBIX
KBaJIPAaTHOT'O HEPABEHCTBRA. .
" 3HAQYEHUM, IeNIaTh BBIBOJBI O TOYHOCTH MPHUOIMKEHUS 10 MX 3aIUCH.
Pemenue kBagpaTHBIX HEPABEHCTB: UCIIOJIH30BAHUE CBOWCTB U 1
. BBIONMHATS BBIYHCIEHUS C pPEaJbHBIMU JAHHBIMU. BBIIOTHATH
rpaduka KBaApaTUIHON (YHKIMH. 3alKCh PEIICHUs KBaIPATHOTO .
HeDABEHCTEA MIPUKUJIKY U OIICHKY PE3yJIbTaTOB BHIYUCIICHUI
P - BremonusaTe mepebop BceX BO3MOXKHBIX BapUAHTOB Ui Iepecuéra
Pemennie kBaipaTHBIX HEPABEHCTB: METO] HHTEPBAJIOB 1 .
00beKkTOB MM KoMOuHanuil. [IpuMeHaTs mpaBUIO KOMOMHATOPHOTO
3anuce pemieHus KBaJpaTHOTO HEPABEHCTRA.
X 5 Ne 8 110 Tere «HeDaBoncToa, 1 YMHOKEHUS 7S pelIeHHs 3a1a4 Ha HaX0KJIeHHEe YKclia 00BEKTOB
H bHas 0 »
OHTpOJIbHAA paboTa p WU KOMOWHAIUH
[TpubmxE€HHbIC 3HAUYEHUS IEHCTBUTEIBHBIX YHUCET 1
[TpubmmxE€HHBIC 3HAUCHUS IEUCTBUTENBbHBIX uncen. CTaHIapTHBIN 1
BH/JI YUCJIA.
CranmapTHBIN BU YKCIA. 1
[Ipocreiinmre KOMOMHATOPHBIE  BEPOSITHOCTHBIC 33]1a4H. 1
[Ipocreiinre KOMOMHATOPHBIE i BEPOSITHOCTHBIC 33]1a4H. 1
[Ipocreiimre KOMOMHATOPHBIE H BEPOSITHOCTHBIC 3a]1a4H. 1
Hccnenoanue GpyHKIM HA MOHOTOHHOCTD
O0o01marouiee noBTOPEHNE 8 BremonusaTe mepebop BceX BO3MOXKHBIX BapUaHTOB JUIs Iepecuéra




[TpomexxyTounast arrectamus B popme HTOTOBOM 1
KOMOWHUPOBAaHHON KOHTPOJBLHON PaOOTHI.

Anrebpanyeckue 1poou 1
®ynxims y = Vx. CBolcTBa KBagpaTHOro KopHs. [IpeoGpasopanue 1
BBIPAKEHUI, COIEPIKALLUX ONEPALNIO U3BJICUEHUS KBaJJPATHOTO

KOpHS

KBagpatuunas ¢pynkuust. DyHkuus y = k/x. 1
KBagparusle ypaBHeHUS 1
HepaseHnctBa 1
3amuTa npoekToB. CBA3b MpeaMeTa ¢ NpodeccusMu. 1
3amuTa MpOeKTOB

[TpomesxyTounas arrecranus B (hOpMe UTOTOBOM 1

KOMOMHHPOBAHHOM KOHTPOJIBHOU PabOTHI.

00BbEeKTOB WM KOMOMHAIUi. [IpUMeHSITh MpaBUIIO KOMOWHATOPHOTO
YMHOKEHUS JJIsl peLIeHHS 3a1a4 Ha HaXOKICHHUE Yiclia 00BEKTOB
WA KOMOMHALTUHA

Adareopa 9 kiaacc. (34 nexean no 3 yaca) 102 yaca

PannonanbHbIe HEPaBCHCTBA U HUX CHUCTEMBLI

14

HepasenctBo ¢ nepemenHoii. CTporue u HeCTPOTHe HepaBEHCTBA.
Obnacmo onpedenenus nepagencmea (001acmv OONYCMUMbBIX
3HaueHutl nepemerHotl). Perenre TMHEHHBIX HEPABEHCTB C OJTHOU
nepeMeHHol. PaBHOCHIIBHOCTh HEPABEHCTB.

1

Pemenne kBagpaTHBIX HEpPAaBEHCTB C OJHOW TEPEMEHHOU ¢
UCNnoIb3068aHUeM COUCME U 2pagura KeaopamuuyHou QYHKYUU.
3anuce pewienus kK6aOpamHo20 HepageHcmaa.

[TonsTie o MeToae UHTEPBANIOB. Pewenue yenvix u OpobHO-
PAYUOHATbHBIX HEPABEHCINE MemOOOM UHMEPBAILO8.

[TonsiTre o MeToie UHTEPBANIOB. Pewienue KBaAPaTHBIX, YeablX U
OpPOOHO-PAYUOHATILHBIX HEPABEHCNE MEMOOOM UHMEPBAILOS.

Pewenue yenvix u OpobHo-payuonanvoHvlx HepageHcme Memooom
uHmepeanos. JIONOIHUTEIBHbIEC 3aMEYaHNs O IPUMEHEHUN METOA
MHTEPBAJIOB.

[Tonsarue muoOx)ectBa. CnocoOb! 3a1aHU MHOKECTB.
TloaMHOXKECTBO.

[IpuBoaMTH, TpUMEpPHl KOHEYHBIX M OECKOHEYHBIX MHOKECTB.
Haxonute oObeIuMHEHHE U TNepeceyeHHe KOHKPETHBIX MHOXKECTB,
pPa3HOCTh MHO€ECTB. [IpuBonuTh IpUMEpPHI HECJIOXKHBIX
knaccupukanuii.  MnmoctpupoBaTh  TEOPETUKO-MHOKECTBEHHBIE
MOHATHUSL C TOMOIIbIO KpyroB Oinepa. Mcmonb3oBaTh TEOPETHUKO-
MHOKECTBEHHYIO CHUMBOJIMKY W SI3bIK IIPH PELIEHUM 33Ja4 B XOJe
M3YyYEHUS PAa3IMYHBIX pa3feioB Kypca. Mcnosib30BaTh B MUCbMEHHOM
MaTeMaTHYeCKOM peun o00O03Ha4yeHHs M rpaduueckre H300paxKeHus
YUCJIOBBIX MHOXKECTB, TEOPETUKO-MHOKECTBEHHYK0  CHMBOJIUKY.
PacniosHaBaTh JIMHEHHBIE M KBaJpaTHbIE HEpaBEHCTBAa. PemaTth
JUHEIHbIe, KBaJpaTHbIe U JPOOHO-pallMOHAIbHBIE HEPABEHCTBA U MX
CUCTEMBI




[Tepeceuenne MmHOKecTB. OOBEIUHEHNE MHOKECTB. 1

Ilepeceuenne n o0beIMHEHNE MHOXKECTB. UHCIOBBIE TPOMEKYTKH 1

OCHOBHBIE MIOHATHUS CUCTEMBI HEPABEHCTB C OJJHOW MTEPEMEHHOM. 1

PemeHne cucreM HEpaBEHCTB C OJHOM NEPEMEHHOMW: JIMHEHHBIX, 1

KBaJpaTHbIX. M300pa’keHHe pelIeHuss CHUCTEMbl HEPaBEHCTB Ha

YHCJIOBOM MPSIMON. 3alIUCh PELIEHUSI CUCTEMbI HEPABEHCTB.

CucreMsl pallMOHaIbHBIX HEPABEHCTB. Pemienne cucrem 1

paloHaJIbHBIX HEPABEHCTB.

Cucremsl pallMOHaIbHBIX HEPABEHCTB KaK MaTEMaTUUYECKUE MOJEIH 1

pealbHBIX CUTYALUH.

CucreMbl palliOHaIbHBIX HEPABEHCTB KaK MaTeMaTHUYECKUE MOJIETN 1

pEaJIbHBIX CUTYaLUH.

Konmponvnas paboma Nel. Tema: 1

«Hepasencmea u cucmemvl HepageHcmey .

Cucrembl ypaBHeHHH 18 | Onpenensth, ABIASETCS JIM NIapa YNUCEN PELIEHUEM JaHHOTO ypaBHEHUS

OCHOBHBIC IOHATHS CHCTEMbI YPABHEHHIL. 1 C IByMs NIEPEMEHHBIMH; NPUBOAUTH IIPUMEPHI PEILICHUN XpaBHeHI/II‘/‘I C

3a/1auH, PUBO/IAIINE K CHCTEMAM YPABHCHHIIL, JIByMsI TI€pEMEHHBIMHU. CTpOI/ITIz rpaduKy  ypaBHEHHH C JBYMs

VpaBHeHHE C IByMA IePEMEHHEIMH, JIMHCHHbIC YDABHCHHA C ABYMS 1 IIEPEMEHHBIMH. EPemaTb JUHEWHbIE YpPAaBHEHUS M  HECIOKHBIC

HepeMeHHEIMH, PABHOCHITLHBIE PEOGDA3OBAHHS YPARHEHHSL YPaBHEHNUs BTOPOI CTENEHN C ABYMS IEPEMEHHBIMH B LIENbIX quciax. |

ParonanbHble ypaBHEHHUS C IByMs IepeMeHHbIMU. J[HOo(paHTOBBI 1 [MIs00paxcats Ha KOODAMHATHOM ILIOCKOCTH ~MHONECTBA TOUCK,

yPaBHEHNS, VDABHEHHS B IE/EX THCIAX. 3a]1aBAEMbIX HEPABEHCTBAMH C JIBYMs NIEPEMEHHBIMA M HX CHCTEMAMH.

Tpag K ypaBHCHNA ¢ /IByMs IepOMCHHbIMMA. []pana Kax 1 OnuceiBaTh anreOpanyecku 06J'IaC”£I/I KOOPJAMHATHOM TUIOCKOCTH. |

ePaghUNeCKas UHMEPRPEMAUIIA TUHETHOZ0 YPAGHEHI € OBYIA Pemarb cuctemsl IByX ypaBHEHUH C JABYMs NMEPEMEHHBIMH METOJIOM

nepexenmbL. MOJICTAHOBKH, METOJZIOM  ajre0paudeckoro CilIO0XKEHUs, MeTOJOM

T paguK ypaBHeHia ¢ AByMA HepeMeHHbMI, DopMyNa paccTOAMHA 1 BBEJICHUS HOBBIX IE€peMEHHbIX. lcronb3oBarh (QYHKIIMOHATBHO-

MeNTY IByMs ToTKaMH KOODIMHATHOM TIOCKOCTIL. rpa(bnquIfHe IPEJCTaBICHUS Ul PELIEHUS U HUCCIIEI0BaHUS CI/ICTCN.I

TTOHATHE CHCTEMEI YpaBHEHIII © ABYMA HIEpeMEHHBIMI, POIICHHE 1 ypaBHeHU. Pemath TEKCTOBbIE 3a7a1H anre0pandecKuM cnoco60Mv.
2 - NEePeXOAUTh OT CIIOBECHOH (POPMYIHPOBKHU 3aJjaul K anredpandeckoi

CHCTEMBI YPaBHEHHH. I'padrueckuii MeTOJT peIIeHus: CUCTEM MONGTH TYTEM COCTABICHMA CHCTEMB VDABHGHHH, pemaTh

y(?lilz?eegznypalsﬂeﬂnﬁ ¢ AByNs iepeer e, [paduiccruti 1 COCTaBJIEHHYIO CUCTEMY YPAaBHEHMH, HHTEPIIPETUPOBATH PE3YJILTAT

METOJI PEIIEHUS] CUCTEM YpaBHEHUH.

HepaBeHcTBa 1 CUCTEMBI HEPABEHCTB C ABYMs IEPEMEHHBIMU 1

HepaBeHcTBa 1 cucTeMBl HEPAaBEHCTB € JBYMS IIEPEMEHHBIMU 1

Pemrenns cucrem MMHEWHBIX YPaBHEHUH € ABYMS IEPEMEHHBIMHU 1

Memooom CJ10oCeHUsA, MCTOAOM ITIOACTAHOBKH.




Pemienus cucteM TMHEWHBIX YPABHEHH C ABYMS EPEMEHHBIMU
MEMOOOM CNONHCEHUsl, METOAOM TOACTAaHOBKH

Pemienus cucrem TMHEHHBIX YpaBHEHUH ¢ ABYMS IEpEMEHHBIMU 1
MemoOOM 86€0€HUsl HOBbIX NEPEMEHHDIX.
Pemienus cucrem TMHEHHBIX YpaBHEHUH ¢ ABYMS IEpEMEHHBIMU 1
MemoOOM 86€0€HUs HOBbIX NEPEMEHHDIX.
CucTeMbl ypaBHEHHH KaK MaTEMaTU4YECKNUE MOJEIHU PealIbHbIX 1
CUTYalH
CucteMbl ypaBHEHHMH Kak MaTEMaTHUYECKUE MOJEIH peallbHbIX 1
CUTYalH
CucreMbl ypaBHEHUH KaK MaTeMaTU4YECKUE MOJEIIN PEATIbHBIX 1
CUTYyaLil
CucremMbl ypaBHEHUH KaK MAaTEMaTUUYECKHE MOJEIIN PEaTbHBIX 1
CUTYyaLil
KonTponbnas padota Ne2. Tema: «Cuctembl ypaBHEHUI. 1
YuciioBbie pyHKIIUT 24 Bbruucnate 3HaueHMs (QYHKUWH, 3agaHHBIX  (Qopmynamu  (Tpu
TleKapTOBbI KOODIMHATHL HA MIOCKOCTH, (OPMUPOBAHHC 1 Heo6xon£/1Mocm UCIOJIb30BaTh KaJbKYJIATOP); COCTaBIAThH Ta6J'II/£I_U>I
IIPEJICTABICHUI O METAIIPEIMETHOM MOHATUU «KOOPJIUHATHI». SHACHHE (YHKIHH. BSICIATE SHAMCHHA CTENCHHBIX QyHKImi ¢
Olipe/ieNieH e YHCI0BOH (hYHKIHH. 3HAUCHHE DYHKIHH B TOUKE. LeNbIM TokaszareneM. PopmMynupoBaTh OIpENe/eHHe KOPHS TpeTbei
Tpadux GyHKIK, O61aCTS ONpeacicHns byRKIHH, OBIacTs 1 CTETEeHU, HAXOAWUTh 3HAUCHHSI KyOMUYECKHX KOpHEMH, chonbsya_nplg
SHAUEHHMH (YHKIUH (MHONECTRO 3HAUCHHA), HEO0XO0IUMMOCTH KaIbKYJISTOP. BLI‘EI/ICJ'I}ITB SHAYCHHA byHkuuu y = X
CoctaBnarh TaOMUIBl 3HAUYEHUN (QYHKIUM; CTPOUTH ; rpaduku
AHanutudeckui, rpaudeckuii ¥ TaOJIMYHBIN crIocoObl 3aJaHUs 1 CTCTICHHDIX q)yHKHIEH ¢ HCIIBIM TTOKASATCICM, (bXHKHHH y =X iy
(yHKIIH. CTOBECHBIH CTI0CoG 3a1aHM (yHKIIHH. COUHBIX (YHKIMH, oOmNuchiBaTh UX cBoiictBa. Mcmonbp3oBaTh
[Tpumeps! QyHKIHUH, MOTydaeMbIX B POLIECCE UCCIIEI0BAHUS 1 (YHKUMORAIBHYIO CHMBOMMKY JUIA 3aMACH PasHOOOPASHEIX (akTos,
Pa3IMYHBIX PEAJIbHBIX MPOIECCOB U peleHus 3a1a4d. OyHKIuN Kak CBAAHMABIX - € PACCMATPHBACMBIMI (byHKVHHﬂM?’ oboramas _omIr
. BBITNIOJTHEHUSI 3HAKOBO-CUMBOJMYECKHX JIEHCTBUH; CTPOUTH PpEUEBbHIE
EaTeMaTquCKHel_l\f OACITH PCATIbTBIX CHTYAIH. 1 KOHCTPYKIUH C HCIOJIb30BaHUEM (DYHKIIMOHAIBHON TEPMUHOJIOTHH.
yiau pyHKIuu. [TpoMeKyTKH 3HaKOIOCTOSHCTBA. Hcronbs30BaTh  KOMIIBIOTEPHBIE MPOrPaMMbl Ul UCCIIEIOBAHUS
Monotonssle pyHKIMH. [IpoMexyTkH Bo3pacTaHus U yObIBaHUSI. 1 MOJIOKEHHS Ha KOOPJMHATHOM IUIOCKOCTH TrpadukoB (GYHKIUN B
Orpannyennble ¢pyHkuuu. HanMenbiee 1 Hanbosblee 3HaueHus 1 3aBHCHMOCTH OT 3HAYEHMH KOO(PHUMEHTOB, BXOIIIMX B (bopmyny.
byHKIHI. PacroznaBate  BHAbI  u3ydaeMblXx — QyHkuuil.  Mcnoms3zoBaTh
BhInyKi10CTh U HEMpepbIBHOCTD PYHKIMH. Kycouno 3a0annbie 1 (byHKuHOHaHBHO'rpa(quefKHe [IPCACTABICHIA JUlA ~ PCHICHUA
vy, HCCIE/I0BAHNS YPaBHEHHH. Crpouts rpaduku QyHKIHI Ha OCHOBE
HccnenoBanue TMHEHHON GYHKIUHU Y = KX+M 10 ee rpaduky. 1 npeobpasoBaHKi UBECTHBIX IPadHKOB

CpoiicTBa 1 rpaduk JuHEHHON QyHKIMU. YTI0BOH KO3QPHUIHEHT




npsiMoii. Pacnionoxenue rpaduka TuHEHHOW QYHKITUN B
3aBHCUMOCTH OT €€ YIJIOBOro Ko3(dduimenTa u cBOOOAHOTO WICHA.
Haxoorcoenue xoagppuyuenmos nunetinotl pyHkyuu no 3a0aHHuIM
VCI0BUAM. NPOXOHCOCHUE NPAMOU Yepe3 08e MOUKU C 3A0AHHbIMU
KOOPOUHAMAMU, NPOXOACOEHUE NPAMOU Yepe3 OAHHYI0 MOYKY U
NapaieibHo OaHHOU NPSMOUL.

Hccnenoanue pyukimn y = kx? (K # 0) mo ee rpaduky. CBoiicTBa
u rpaduk kBaapatnyHoi GpyHkuu (napadona). Ilocmpoenue
epaguxa keaopamuurou hynxkyuu no mouxam. Haxoxaenue Hynei
KBaJPaTUIHON (DYHKIMH, MHOMCECMBA 3HAYEHUT, NPOMEHCYMKOB
3HAKONOCMOSHCMEA, NPOMENCYMKO8 MOHOMOHHOCU.

HccnenoBanmne pyHkuuu y = g (k # 0) mo ee rpaduky.

IIpeocmasnenue 06 acumnmomax.

Wccnenopanne GyHKIHH y = VX 10 ee rpaduxy

Uccnenopanne GyHKIHH y = VX 1o ee rpaduxy

Hccnenoanmne pynkuuu y = | X | no ee rpaduky.

Hccnenosanue Gpyukimu y = ax> + bx + ¢ (a # 0) no ee rpaduky.

YerHble U HeueTHbIE QyHKIMU. OnpeeneHus.
HccnenoBanue GyHKIMA HAa YETHOCTb WM HEUETHOCTD.

R R R R e

I'eomeTpHUYECKUI CMBICH CBOMCTB YETHOCTH U HEYETHOCTH
(GYHKLIHH.

Oynkuuu y =x * (N € N), ux coiicTBa u rpaduxmu.
®ynkuus y = x*. Oynknus y = x°.

Oynkius y = x*, (N € N, n: yetHoe yucno). Oynkuuay=x", (n
€ N, n: Heuernoe ymncno). CpoiicTBa u rpaduKHu.

Oynkuuu y = x — 2. CBoiicTBa U rpaduxk.

®dyuknuu Y =x —* (N € N, n: yetHoe yucino). CoiicTBa U
rpaduku. @ynknus y =x — " (n € N, n: HeyeTHOE YHUCIIO).

Onpenenenue KyOuueckoro kopHs. @yHKIUS y= VX , ee cBOicTBa
u rpaduk. [IpuMeps ncrnonp3oBanus rpaduka QYHKIMH y = 3v/X.

IIpeobpazosanue epaguxa ynkyuu y = f (x) 0152 nocmpoeHus

. k
epaguros Qynxyuil 6u0a y — af (kx+b)+c-y =a+ <ib




Kontponbras padota Ne3. Tema: « UnucnmoBbie GyHKITUNY. 1

IIporpeccuu 14 [IpumeHnATH WHJICKCHBIE 0003HaYeHMUs, CTPOUTH  pEYEBbIC

UHCII0BAs IOCTCIOBATEBHOCTS. [IpHMEpBI THCIOBBIX 1 BBICKA3BIBAHMA C WCIONL30BAHHEM TEPMUHOIOTHY, CBSI3aHHON C

IIOCJIE0BATENBHOCTEN. bECKOHEUHBIE TOCIEN0BATEIbHOCTH. TIOHATHEM ~ HHCIOBOM  IOCIICAOBATCILHOCTH. Berauciare  wieHEl

Onpenenenne 4Mca0BOH nociaeaoBareabHocTu. ClI0BECHOE 3a/laHue MOCNENOBATENBHOCTEH,  3a/laHHBIX ~ QOPMYNOH n-ro 'wiema mim

[OC/IEIOBATEMBHOCTH. PEKYPPEHTHO. Y CTAaHABJIMBATH 3aKOHOMEPHOCTb B [OCTPOEHUH

AHATUTHYECKOE 33/AHNE TIOCIC/IOBATEIBHOCTH, PEKYPPEHTHOE 1 NOCIIE/10BATENBHOCTH, ECIIH BBINICAHBI IIEPBbIE HECKONBKO €8 1ICHOB.

T T~ N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPJIMHATHOM

PeKypPEeHTHOE 331aHHE [OCICI0BATAIEHOCTH 1 IocKocTU. Pacrmo3HaBaTh apu(METHUECKYyI0 U TCOMETPUYECKYIO

TMocnenoBatensHocTs duboHawdH. PeleH e 3a1a. IIPOrPECCUM TPU Pa3HbIX cnocov6ax 3ajaHus. BpIBOAMTH Ha OCHOBE

MOHOTORMBIE TOCTEIOBATEALHOCTH 1 ZIOKA3ATENBHBIX  paccyxjeHui (bopmyIbl } obmiero  4jeHa
apu(MeTHYECKONH U reOMETPUUECKOW MpOrpeccuid, CyMMbl MEpBbIX N

ApudmeTruecKas Iporpeccus 1 ee CBOMCTBA. YJICHOB apu(METHUECKOW W TEOMETPUYECKOH IMPOrpeccHid, peuatb

dopMya N-ro wieHa apu(pMETHIECKOH porpeccut. Pelenue 1 3aJ]auyl C UCIOJIb30BaHUEM 3TuX (Gopmyi. PaccmarpuBars npuMmepsl U3

337134, peaTbHOM KU3HH, WUIIOCTPUPYIONINE U3MEHEHHE B apu(PMEeTHUECKOM

dopMyna CyMMBbI YWICHOB KOHEUHOH apu(MeTHIecKoit 1 NMpOTPECCHH, B TCOMCTPHHECKOH  MPOrpeccuy;  H300paKaTh

nporpeccun. K. @.Iaycc — koposb MaTeMaTuku. Perenue 3amay. COOTBETCTBYIOUIME 3aBACHMOCTH Tpaduuecku. Pemath sajaun Ha

XapakTepucTU4YEeCKOe CBOMCTBO apu(METUYECKOM TPOTPECCHH. 1 CIOKHBIE MPOLEHTEI, B TOM YHMCIE 3aja4H U3 PEallbHOH MPaKTHKU (C

Peluenue 3aad. MCII0JIb30BaHUEM KaJIbKYJIATOPA)

['eomerpuyeckas nporpeccust. Cxo0sauascs ceomempuiecKkas 1

npozpeccus.

®opmyiia N-ro YieHa reoMEeTPUYECKOoN mporpeccun. Pemenne 1

3a/1a4.

@opMyIta CyMMBI 4WJIEHOB KOHEYHON T'€OMETPUYECKON MPOrPECCHH. 1

Pemenue 3anau.

XapakTepucTUYECKOE CBOMCTBO TEOMETPUUECKON POTPECCUH. 1

Pemenne 3anau.

ITporpeccuu u 6aHKOBCKME pacyeThl. PemieHue 3agau.

KonrtponbHas padora Ned. Tema: « [Iporpeccun». 1

DJieMeHTbl KOMOMHATOPMKH, CTATUCTUKH U TEOPHUH 20 | BeimonHATh mepeOoOp BceX BO3MOXKHBIX BapUaHTOB ISl Iepecdéra

BEPOSITHOCTEH 00BEKTOB MM KoMOWHaMid. [IpuMeHsATh MpaBUIO KOMOMHATOPHOTO

JlepeBo BapuaHTOB. [lpasuno ymHoodicenus, nepecmanosKu, 1 YMHOKEHUS IJIs1 pelIeHHs 3a1a4 Ha HaX0KJIeHHe YKciia 00bEKTOB

gaxmopuan yucna. Penienne KOMOMHATOPHBIX 33/a4. wii KomMOuHanmid. Pacro3nHaBaTh 3ajauum Ha OINpeNeleHUEe Yucia

CronGuatble ¥ KpyroBble AUarpamMmbl, rpaguKy, IpUMEHEHUE 1 MEPECTAaHOBOK W  BBINOJHATH  COOTBETCTBYIOIIME  BBIYMCIICHUS.

JMarpaMM M rpauKoB JUIsl ONIMCAHUS 3aBUCUMOCTEHN peallbHBIX MsBnexate uHpOpManMiO U3 TabmMI M JUAarpamM, BBIIOIHATH




BEJINYMH, N3BJICYCHNE HHPOPMAIH U3 TaOJHII, THarpaMm U
rpauKoB.

Cratucruka: 1u3aiiH uHopmanuu. ['pynnupoBka nHGoOpMaum.
Bapuanta nsmepenus. Kparnocts BapuanThl. CrpynnupoBaHHBIN
psia JaHHBIX. MenuaHa U3MEpeHusl.

TabnuaHoe npeacraBnenue nHGopMmanuu. Tabuuia pacrupeaeacHus
naHHbIX. O0beM u3Mepenus. Yactora BapuanThl. Tabmauia
pacrnpeiesieHus YacToT.

I'paduueckoe npencrasnenue nudopmanuu. ['padpux
pacnpeseneHus BEIOOPKU. MHOTOYTOJBHUK pacTpee/ieHuUs
naHHBIX. Pemenne 3amau

OnucarenbHBIe CTATUCTHYSCKUE IOKA3aTEIN YHCIIOBBIX Ha60pOBI
cp€aHcee apI/I(bMCTI/I‘IGCKOC, Me()uaHa, HauOoJIbIIEE M HANMEHbIIIEE
3HaA4YCHMUA.

Mepsbl paccenBaHus: pa3Max, OuUCnepcusi U CManoapmHoe
OMKIIOHEHUe.

UucnoBble XapakTEpUCTUKHM JAaHHBIX W3MepeHus. Pasmax, mona,
cpennee apupmerndeckoe. Perenue 3agau

CnyuvaiiHast W3MEHUYMBOCTb. VI3MEHUMBOCTb IPU H3MEPEHUSX.
Pewarowue npasuna. 3axonomeprocmu 6 usMEHYUBHIX BENUUUHAX.

IToncuer BeposiTHOCTEN. HEBO3MOXKHBIE, TOCTOBEPHBIE, CIIy4aliHbIC
COOBITHSL.

CrnyuyaitHble ONBITHI (SKCIIEPUMEHTHI), 3JIEMEHTApHBIE CIy4yaiiHble
cOOBITHSL  (MCXOAbI). BeposTHOCTH 3JeMEHTapHBIX COOBITHH.
CoObITHSl B CIIy4alHBIX 3KCHEPUMEHTaxX U OJaronpusTCTBYIOIINE
3JIEMEHTapHbIE COOBITHA. BeposATHOCTH clay4alHBIX COOBITH.
OnbITHI ¢ pABHOBO3MOXHBIMHU JIEMEHTAaPHBIMHU COOBITUSIMHU.

Kitaccuueckoe onpenenenrne BeposiTHOCTH. PaBHOBO3MOXKHBIE
UCX0/bl. BeposITHOCTh HEBO3MOXKHOTO COOBITUSI. BeposTHOCTH
JIOCTOBEPHOTO coOBITHsA. Kiaccuueckre BepOsSTHOCTHBIE OMBITHI C
WCIIOIh30BaHUEM MOHET, KyOnKOB. COOBITHE 1 MHOYKECTBA.
biaronpusaTHeiil ucxon. BeposTHOCTE U reomeTpus.

Ilpeocmasnenue cobvimuii ¢ nomowppro ouazpamm  Jinepa.
IIpomueononosicnvie  cobvimus, o00veOuHeHnue U nepeceyeHue
coovimutl. Ilpasuno cnoscenus eeposmuocmeti. Ciyuatinwlii 8b100p.
Ilpeocmasnenue skcnepumenma 6 6uode oOepesa. Hezasucumvle
coovlmus. YMmHodCeHUue 8eposimHOCmell He3a8UCUMbBIX COObIMULL.

BBIUUCIICHUS] N0 TaOJMYHBIM JAaHHBIM. OmpenensaTh MO AuarpaMmam
HauOOJIbIINE M HAMMEHBIIINE JaHHbIe, CPABHUBATh BEJTMUNHBIL.
OpraHu3oBbplBaTh MH(POpPMALMIO B BUAE TaOIMUIL, CTOJIOYATBIX U
KpyroBblX jauarpamMm. IIpuBoauTh IpuUMEpBl YMCIOBBIX JaHHBIX,
HaXOJUTh CpelHee, pa3Max, MOJY, IUCIEPCHIO YHMCIOBBIX HaOOpOB.
IIpuBoguTh COAEpKATEIbHBIE IIPUMEPBI MCIIOJIB30BAHUSA CPEIHUX
3HAYEHUN W JUCHEPCUU [UIsl ONMCAHMSA HAaHHbIX. Pemate 3amaum Ha
BBIUUCIICHHE BEPOATHOCTH C NPUMEHEHHEM KOMOWHATOPHKH.
IIpoBoaMTH CilydallHbIE DKCIEPUMEHTBHI, B TOM 4YHCJIE C IIOMOIIbIO
KOMITBIOTEPHOI'0 MOJEIMPOBAHMS, HHTEPIIPETUPOBAT UX PE3YJIbTATHhI.
BbIuucnaTe 4acToTy ciydyailHOro cOOBITHS, OLIEHUBATh BEPOSITHOCTD C
IIOMOIBI0 YaCTOThI, IOJYYEHHOW ONBITHBIM HyTéM. IIpuBoauTh
IOPUMEpPbl JTOCTOBEPHBIX U HEBO3MOXXHBIX COOBITHH. OOBACHATH
3HAYUMOCTh MAJIOBEPOSATHBIX COOBITUH B 3aBUCUMOCTH OT HX
nociaeAcTsuil. Pemars 3amauM  Ha  HAXO0XKIEHUE BEPOSITHOCTEHN
coObiTuii. IlpuBoAMTH mHpHUMEpBHl MPOTHUBOIOJOXKHBIX  COOBITHH.
Hcnonp30BaTh MNpu  pELIEHHH 3a7ad CBOWCTBO  BEPOSITHOCTEN
MPOTHBOIOJIOXKHBIX COOBITHIA




Tlocneoosamenvuvie Hezasucumvle UCHbIMAHUSL. HpeI[CTaBJ'ICHI/Ie (0)
HE3aBUCUMBIX COOBITHSX B KHU3HH.

Tpeyronbauk [1ackains. ONbBITE ¢ GOJBIIAM YUCIOM
PaBHOBO3MOIKHBIX DJIEMEHTAPHBIX COOBITHIA.

Bbluucnenne  BeposTHOCTEM B OObITaX C€  IPUMEHEHHUEM
KoMOuHATOpHBIX Qopmyn. HWceneitanus beprymnu. VYcemex u
Heymada. BeposTHOCTH COOBITHII B cepuM UCTIBITAaHUN bepHyiu.

3HaKOMCTBO CO CITy4YallHBIMU BEJIMYMHAMU Ha MIPUMEPaX KOHEUHBIX
JMCKPETHBIX CIIy4alHbIX BeJIW4YuH. PactipeeneHue BepossTHOCTEM.
MaremaTtuueckoe oxkuganue. CBOMCTBA MaTEMAaTHYECKOTO
OKHIaHHS.

[TonsTre o 3akoHe OONbIIMX YHuceNl. M3MepeHue BEepPOSITHOCTEH.
[Ipumenenue 3akoHa OOJBIINUX YHCEN B COLIMOJIOTUU, CTPAXOBAaHUH,
B 3JpaBOOXPAHEHUH, OOECIIEYCHUH OE30MMaCHOCTH HACEICHHUS B
Ype3BBIYAIHBIX CUTYAIIHSIX.

DKCIepUMEHTAIbHBIC TAHHBIC U BEPOSATHOCTH COOBITHIA.
CratrcTudeckas yCTOWYHMBOCTh. CTaTHCTUYECKAS BEPOSTHOCTD
COOBITHA.

[Ipocreiimue BepoaTHble 3a1a4u. CoueTaHHs U YUCIIO COYETaHUH.
dopmyna uucna coueranuil. Pemenue 3anau.

Kontponbnas padota Ne5. Tema: «2neMeHTsl KOMOWHATOPHKH,
CTaTUCTUKU U TEOPUH BEPOSITHOCTEH.»

O0o01maruiee NoBTOPEHNE

12

ITpomerxyTouHas arrectanus B popMe UTOTOBOM
KOMOMHHPOBAHHOM KOHTPOJIbHON pabOTHI.

Cucremsnl palOHAJIbHBIX HCPABCHCTB.

Metoasl peuieHus CUCTEM ypaBHeHHfI.

Cucrembl ypaBHEHUH KaK MAaTeMaTHYECKUE MOJIENT PEATbHBIX
CUTYalUH.

|

UeTHble 1 HEUETHBIE (DYHKITUH.

Oyukuus Yy = x *, N npuHauiesxkuT N,cBolicTBa U rpaduk.

@yHkims Y = x — ", N npuHaiexut N,cBoiicTBa u rpaduxk.

QOyHKIUA y= X , ee cBO¥CTBA 1 rpadux.

Apudmernueckas nporpeccusi.

A e




['eomeTpuueckas porpeccHs

3ammTa nmpoekToB. CBs3b nmpeaMera ¢ npodeccusimu.

3amuTa NpoeKTOB




IIpakTHYeckas 4acTb

Ne TeMbl KOHTPOJIBHBIX paboT
7 xJ1ace
1 KonTponbras padora Ne 1 mo teme «Martemarnueckuid s3bIK. MaTemMaTuyeckas MOJIEIb)
2 | KonTponpHas padora Ne 2 o teme «JInHeiHas GyHKIIH
3 | Konrponbnas padora Ne 3 no reme «CuCTeMbI IBYX JIMHEHHBIX YPaBHEHUH C IBYMS
HEPEMEHHBIMM
4 | KonrponbHas padota Ne 4 o reme « CTeneHs ¢ HaTypalbHBIM MOKa3aTEeNIEM.
OpHounensl. Onepanyu Hajl 0JTHOYWIEHAMM»
5 Kontponbras padora Ne 5 o Teme «MHOTOWICHBD)
6 | KonrponbHas pabota Ne 6 o teme « Pa3nokeHre MHOrOWIEHOB HA MHOXKUTEIIN
7 | Kontponbhas padota No7 «DyHKIUS y = x° 1 ee rpadux»
8 | IIpomexyTounas aTrectanus B GopMe HTOTOBOH KOMOMHHPOBAHHOW KOHTPOIHHOMN
paboTHI.
8kJace
1 | KontponbHas pabota Ne 1 o teme «CnokeHue U BBIYUTaHHUE aNreOpandeckux apooein»
2 | Konrponbhas padota Ne 2 mo teme: «YMHOKEHHUE U ICTICHUE alNTreOpandeckux Ipooei.
CreneHb ¢ 1IeJIbIM IOKA3aTeIEM»
3 | Kontpomsnas pa6ora Ne 3 mo Teme: «DyHKIus y = VX. CBOHCTBA KBAAPATHOTO KOPHSD»
4 KonTponbnas pabora Ne 4 o teme: «KBagpatuunast pyHkuust. OyHKIHS Y = K/X»
5 | KonrponbHas pabota Ne 5 o teme: « KBanparnunas ¢pyukuus. IIpeo6pazoBanue
rpauKOB»
6 | Konrponbhas padota Ne 6 mo teme «KBaapaTHble ypaBHEHUS»
7 | KontponbHas padota Ne 7 no teme «Pemenue TekcToBbixX 3a1ad. UppatnonanbHble
YPaBHEHHUS»
8 | Kontponbhas padora Ne 8 mo teme «HepaBeHncTBay
9 | IIpomexyToyHas aTTecTanus B GopMe UTOrOBOH KOMOMHMPOBAHHOM KOHTPOJIBHOMN
paboTHL.
9kJ1ace
1 | KontponbHas padota Nel. Tema: «HepaBeHcTBa 1 CUCTEMBI HEPABEHCTB) .
2 | KonurponbHas pabota Ne2. Tema: «Cuctembl ypaBHEHUIN.
3 | KonTtpoabHas padora Ne3. Tewma: « UncinoBble QyHKIM.
4 | KontpomabHas padota Ne4. Tema: « [Iporpeccuny.
5 | KouTtponbHas pabota Ne5. Tema: «31eMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU
BEPOSITHOCTEN.»
6 | [IpomexyTouynas aTrectaius B GopMe UTOrOBOH KOMOMHHPOBAHHON KOHTPOJIbHOM

paboTHI.




Oco0eHHOCTH OLIeHKH IUVIAHUPYEMBIX Pe3yJabTATOB M0 Y4eOHOMY NpeaMeTy «Ajaredpa»

Cucrema OICHHMBaHUS IJIAHUPYEMBIX PE3yIbTaTOB OCBOSHHS MPOrpamMMsl 1o anredpe B 7-9 kiaccax
B YaCTHOCTH TPEAINOJIaraeT BKIIOYCHHUE YYAIIUXCS B KOHTPOJIBHO-OLIEHOYHYIO JESITEIBHOCTh C TEM, YTOOBI
OHHU TpHOOpeTany HAaBBIKM U IPUBBIUKY K CAMOOIICHKE U camoaHanu3y (peduexcun). Kpurepun oneHnBaHus
Y aJITOPUTM BBICTABIICHHSI OTMETKHU 3apaHee M3BECTHBI U TEIaroraM M yqaniiuMcs.

Ocobennocmu opzanu3zayuu KORmMpoa no anzeope
Texkywuit KOHmpob NO MaTEMATUKE MOXKHO OCYIICCTBISITh KaK B HUCbMEHHOIU, TAK U B YCHIHOU
¢opme. TlucemenHble pabOTHI JIi TEKYIIETO KOHTPOJIS PEKOMEHAYeTCs NPOBOAUTH B  Gopme
CaMoOCmoamenbHoll padomol, MamemMamuecKko2o OUKManma, Mecmuposanus, NPAKMUUecKoil padonal.
Temamuueckuii KOHTPOJL 1O anreOpe MPOBOIUTCS B OCHOBHOM B HUCbMEHHOU (opme. s
TEMATUYECKHUX MPOBEPOK BHIOUPAIOTCS Y3JIOBBIC BOIIPOCHI IPOTPAMMBEI.
Hmozoswlii Konmposb 110 anredpe MPOBOAUTCS B POpME KOHTPOIBHBIX PadoT.

OrneHKa JOCTHKEHHS TIPEJAMETHBIX PE3YJIbTaTOB BEIETCS KaK B XOJ€ TEKYIIEro U MPOMEKYTOYHOTO
OLICHUBAHMSI, TaK M B XOJI€ BBIITOJHEHHS UTOTOBBIX IPOBEPOUHBIX pabOT. Pe3ynbTaThl HAKOIIJICHHOM OIICHKH,
MIOJIYYCHHOM B XOJI€ TEKYIIETro ¥ MPOMEXYTOYHOTO OICHUBAHUS, YIYUTHIBAIOTCS IPU OMPEICIICHUH HTOTOBOM
OolleHKH 1o mpeamery. [Ipm STOM, TeKyIHe OIIEHKH BBICTABISIIOTCS IO JKEJIAHUIO, 32 TEMaTHYECKHUE
POBEPOUHBIC paOOTHI — 0053aTEIBHO:

— 3a 3amauu, peméHHbIe IPU U3YYeHUH HOBOM TEMBI, OTMETKA CTABHUTCS TOJIBKO TI0 )KEJTAHUIO YUYCHHKA.

— 3a camoCTOsTeNlbHYI0 paboTy OOydYaromiero xapakTepa OTMETKAa CTaBUTCA TOJBKO IO >KEJIAHUIO
yUCHHKA.

— 3a KaXIyl0 CaMOCTOSTEIbHYIO, IMPOBEPOUYHYIO IO H3y4aeMOW TEME OTMETKa CTaBUTCS BCEM
y4eHHKaM. YYEHHK HE MOXET OTKa3aThCs OT BBICTABICHHS 3TOW OTMETKH, HO HMEET IMPaBo
nepeciaTh OJMH Pas.

— 3a KOHTPOJBbHYIO paboTy OTMETKA BBICTABIISICTCS BCEM YUCHHKAM. YUEHHK HE MOKET OTKa3aThbCs OT
BBICTABJICHUSI OTMETKH U HE MOXKET €€ TIepec/1aTh.

Kpumepuu ouenueanus no npusnaxam mpex ypoeHeil yCneuHocnmu

YPpOBHM yCHIENTHOCTH 5-0a/uIbHAs MIKaJIa 100% - 51 mkana
He nocTurayT Heo0xoaumblii O
ypobeub KavyecTBeHHasl OlleHKA: HUKE HOPMBI, 0-49%
He pemena tunosast, MHOTO pa3
HEYJI0OBJIETBOPUTEIBHO
oTpaboTaHHas 3a1a4a
«3»
KAa4eCTBEHHAs OLICHKA: HOPMa, 3a4€T,
Heo0xoaumplii (0a30Bblii) YOBJIETBOPUTEIBHO.
YPOBEHb YacTHuHO ycIenHoe pereHue (¢ 50-79%
Pemenne TumioBow 3amaun, He3HAUYNTEeEHOU, HE BIIMIIONIECH HA
o/1I00HOM TeM, UTO pelIanu pe3yabTaT OIMOKOM Ui ¢
y>K€ MHOTO pas3, I1ie MTOCTOPOHHEHN MOMOIIIBIO B KAaKOK-TO
TpeGoBaIMCh OTpabOTaHHBIE MOMEHT peIIeHHs])
YMEHHMS U YK€ YCBOCHHBIE «4»
3HAHHUS KayecTBeHHAasl OLleHKAa: XOpOIIIO.
[TonHOCTHIO ycmeniHoe pemieHue (0e3 80 — 99%
OLIMOOK U MOJIHOCTHIO
CaMOCTOSITENILHO)
HOBbllIIeHHbll/[U «4» 80-99% w1
(mporpaMMHBbIii) ypOBeHb KaYyecTBeHHas OleHKAa: OJIN3KO K
Pemenue HecrangapTHOM OTJIMYHO.




3a/1auu, T1Ie MOTpeOoBaIOCh YacTU4HO yCTeNIHOe pelIeHue (¢

00 IPUMEHHUTH HOBBIE HE3HAYUTEIbHOM OIIMOKOM HIIH C
3HAHUS M0 U3y4aeMoOil B MOCTOPOHHEN MOMOIIBIO B KAKOW-TO
JIaHHBII1 MOMEHT TEME, MOMEHT PEIICHHS)
100 y)K€ YCBOCHHBIC 3HAHMS U «S»
yMEHUA, HO BvHOBOP"I, Ka4YeCTBCHHAaA OLCEHKA: OTJIMYHO. 100%
HEIIPUBBIYHOU CUTyalluU [TonHOCTHIO ycmenHoe pemeHue (6e3
OIIOOK U IIOJHOCTBIO
CaMOCTOSTEIILHO)
. «5»
MakcumMajabHBIH

. YacTu4HO ycremnHoe pemeHue (¢ .
(Heobs3aTeNbHBIN) YPOBEHD N N OtnenbHas mkana: 50-
HE3HAYUTENIbHOM OIMOKON MK C

Pemenwue 3anaun mo o N 69%
MMOCTOPOHHEH MOMOIIIBIO B KAKOH-TO
MaTepHualy, He U3y4aBIIeMYCs
MOMEHT PEIICHHS)
B KJIacce, I/Ie MOTpeOOBaUCh

«5 u5»
00 CaMOCTOATEILHO

Ka4yeCcTBEeHHAsl OLEHKA: IIPEBOCXOJIHO.
IOOBITHIE HOBBIE 3HAHMS, JINOO

[TonHOCTBIO ycnemHoe penienue (6e3
HOBBIE, CAMOCTOSATEJIBHO

OLIMOOK U MOJHOCTHIO
YCBOCHHBIC YMCHUA

CaMOCTOSITEJILHO)

OtnenbHas 1IKaja:
70-100%

1. Ouenka nucbMeHHbIX KOHMPOJIbHBIX DADOM_00yUalouiuxcsa no _ajizeope.
OT1MeTKA «5», eclu:
e paboTa BBINMOJHEHA TOJIHOCTHIO;
® B JIOTUYECKUX PACCYXKICHUAX U 0OOCHOBAHUH PEIICHUS HET MPoOeIoB U OIMHNOOK;
® B PCIICHMH HET MaTeMaTHYEeCKUX OIIMOOK (BO3MOXHA OJIHA HETOYHOCTb, OINHUCKA, KOTOpas He
SBJISICTCSI CJIEJICTBUEM HE3HAHHWS WM HEMTOHMMAaHUs yueOHOTO MaTepHraa).
OTMeTKa «4» CTaBUTCS B CIICAYIOIINX CIydasK:
e paboTa BBINOJHEHA MOJHOCTHIO, HO OOOCHOBAHMS IIArOB PEIICHUS] HEIOCTATOYHBI (€CiM yMEHHUeE
000CHOBBIBAThH PACCYXKIEHHUS HE SBIISUIOCH CIIEIUATIBLHBIM O0BEKTOM MTPOBEPKH);
e JIOMYIICHBI OJIHA OIMIMOKa WM €CTh JBa — TPU HEAOYETAa B BBIKIAAKAX, PUCYHKAX, YepTekax HIU
rpadukax (€ciu 3TH BUJIbI padOT HE ABISUIUCH CIIEHUATBHBIM 00BEKTOM IPOBEPKH).
OT1MeTKAa «3» CTaBUTCS, €CIIN:
e JomylieHo Ooree ogHOW OMMOKKA WU OoJiee IBYX — TPeX HEAOYETOB B BBIKJIAJKAX, UEPTEKax HIIU
rpadukax, HO oOydaromuiics o01anaeT 00s3aTeIbHBIMA YMEHUSIMH IO TIPOBEPSEMOil TeMe.
OTtMmeTKa «2» CTaBUTCS, €CIIH:
e JIOMYIICHBI CYIIECTBEHHBIC OMMOKH, MOKA3aBIIUE, YTO O0yJaromuiicss He o0agaeT 00s3aTeNbHBIMU
YMEHMSIMH 110 TaHHOM TeMe B TIOJTHOM Mepe.

YuuTenr MOXET TOBBICUTH OTMETKY 3a OPUTHHAIBHBIM OTBET Ha BONPOC WM OPUTHHAIHHOE
pellieHre 3a7ayu, KOTOpbIe CBUIETENHCTBYIOT O BBICOKOM MAaT€MaTHYECKOM Pa3BUTHUU OOYYarOIIETOCS; 3a
petieHue 0oJiee CIOKHOW 3a7]a4M WJIM OTBET Ha OOJIee CIOXKHBIN BOMPOC, MPEIOKEHHBIE 00ydaroemMycst
JOTIOTHUTEIFHO MOCIIE BBIMOTHEHUS UM KaKHX-THOO0 IPYTUX 3a/laHui.

2. Ouenka_ycmmuulx Omeemos 00yuaouuxcsa no Mamemamuxe
OTBeT OLIEHUBAETCSI OTMETKOM «5», €ClIU YUCHHUK:
® TIOJIHO PACKPBLI COJIEP)KaHUE MaTepualia B 00beMe, MPeAyCMOTPEHHOM MPOTPaMMOi U y4eOHUKOM;
® U3JOXKWI MaTepuall TPAaMOTHBIM SI3BIKOM, TOYHO HCIIOJIB3Ysl MAaTeMAaTHYECKYI) TEPMHUHOJIOTHIO H
CHUMBOJIUKY, B ONPEJICICHHOMN JIOTMUECKOU MOCIe10BATEIbHOCTH;
® TIPABWIHHO BBIOJIHWI PUCYHKH, YEPTEKH, TpadUKH, COMMYTCTBYIOITHE OTBETY;
® TIOKazaJl YMEHHE WJUTFOCTPUPOBATH TEOPUIO KOHKPETHBIMH IPUMEpaMH, NMPUMEHSTh €€ B HOBOWU
CUTYAIIMH TIPH BBITOJTHEHUH TIPAKTHICCKOTO 33/IaHNS;
® POJEMOHCTPUPOBAJ 3HAHHE TEOPUU PAHEE U3YUYCHHBIX COMYTCTBYIOIIUX TeM, CPOPMUPOBAHHOCTh U




YCTOMUYMBOCTD UCTIOIB3YEMBIX MPU OTBETE YMEHHUI 1 HABBIKOB;
e OTBEYaJl CaMOCTOSITENbHO, 0€3 HAaBOASAIIUX BOIIPOCOB YUUTEIIS;
® BO3MOXHBI OJlHA — JIBE€ HETOYHOCTU MPHU OCBEIICHUH BTOPOCTEIICHHBIX BOIPOCOB WJIM B BBIKJIAIKAX,
KOTOPbIE YUYEHHUK JIETKO UCIIPABUJII TIOCIIC 3aMEUYAHUS YUUTENS.
OTBeT OlLIeHUBAETCSI OTMETKOI «4», €Clli yIOBIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OLEHKY «5»,
HO MPU 3TOM UMEET OJIMH U3 HEJIOCTATKOB:
® B M3JIOKECHHM [IOMYIIEHbl HeOosblIMe MpoOenbl, HE HCKa3MBIIEE MAaTEMAaTHYECKOE COJepKaHue
OTBETa;
e JIONYIIECHBI OJIMH — JIBa HEJOYETa MPU OCBEIIEHUH OCHOBHOTO COACpP>KaHUSI OTBETA, MCIPABIICHHbIC
MOCJIC 3aMEYAHUS YUUTEIS;
e JlOoMyIIeHbI omKOKa WK Oojiee IBYX HEIOYETOB IPH OCBEIICHUU BTOPOCTEIIEHHBIX BOIPOCOB WU B
BBIKJIQJIKaX, JIETKO UCIIPABJICHHBIE MTOCIIEC 3aMEYaHUs YUUTETIS.
OT1MmeTKka «3» CTaBUTCS B CIACAYIOMIMX CAyYasX:
® HEMOJIHO PAacKpbITO COJEp)KaHUE MaTrepuana (colep’kaHue H3JI0KEHO (pparMeHTapHO, HE Bcerja
MOCIIeI0BATENbHO), HO MOKa3aHO 00lllee MOHUMaHue BOIPOCa U MPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTaTOYHbIE
JUISE YCBOGHUSI TpOrpaMMHOro Martepuana (ompeneneHbl «Tpe0oBaHHSIMH K MaTeMAaTHYECKOH IMOATOTOBKE
o0y4aromuxcs» B HACTOALICH MporpaMme 1o MaTeMaTuKe);
® HMEIHUCh 3aTPYAHCHHS WA JOMYIICHBI OIMIMOKU B OMPEACIICHUH MATEeMATHYECKON TEPMUHOJIOTHU,
yepTexkax, BBIKJIAKaX, UCIIPABICHHBIE ITOCJIE HECKOIbKUX HABOASIINUX BOIIPOCOB YUUTES,
® YYCHHUK HE CIPABUJICS C MPUMEHEHHUEM TEOPHUMU B HOBOM CHUTYaIlMW MPU BHITTOJIHEHUH MPAKTUYECKOTO
3a/1aHusl, HO BBITIOJHIUI 33JJaHUs 0053aTeIHbHOT0 YPOBHS CIIO)KHOCTH T10 JJAHHOH TeMe;
® [IpU JOCTATOYHOM 3HAHUHU TEOPETHUECKOr0 MaTepuaia BbIsBIEHA HEIOCTaTO4YHAsA C(HOPMHUPOBAHHOCTD
OCHOBHBIX YMEHUU U HABBIKOB.
OT1MmeTKa «2» CTaBUTCS B CICAYIOMIUX CITydasK:
®HE PACKPBITO OCHOBHOE COJIEpKaHue y4eOHOro MaTepurana,
e¢00HAPY)KCHO HE3HAHME YYCHHKOM OoJblleld uiIu HamboJee BaXKHOW YaCTH Yy4eOHOro
MaTepuana;
® JIOMYIICHBl OIIMOKKM B OINPEACICHUH TMOHATUNW, TPH HCIOJb30BAaHUM MaTeMaTHYECKOM
TEPMHHOJIOTHH, B PHCYHKaxX, 4epTexkax WiH Tpadukax, B BBIKIAIKaX, KOTOPhIC HE HCIPABICHBI
MOCJIE HECKOJIbKUX HABOJAIIMX BOIIPOCOB YUUTEIIS.

O0mas kaaccuukanus ommnoOOK.
[Ipu onieHke 3HaHUI, yMEHUI U HaBBIKOB OOyYalOLIUXCs CIEAYET YYUTHIBATh BCE OLIMOKHU (rpyOble U
HerpyoOble) U HEJOUYETHI.
I'pyObiMu cuuTaroTCst OINOKH:
- HE3HAHNE OIpEACICHUSI OCHOBHBIX IIOHSATHH, 3aKOHOB, IIPaBUI,
OCHOBHBIX TOJIOKEHUH TeopuH, He3HaHHe (OpMyJ, OOLIEHPUHSTHIX CHMBOJIOB
0003HaYeHU BEIMYMH, €TUHHI] UX U3MEPEHUS;
- HE3HAaHNE HAUMEHOBAaHUM €IMHUIl U3MEPEHUS;
- HEYMEHHE BBIIETIUTh B OTBETE IJ1aBHOE;
- HEyMEHHE IPUMEHSTh 3HAHUSI, AITOPUTMBI JUIsl pELIeHUs 3a/1ay;
- HEyMEHHeE JieNlaTh BBIBOJIBI M 0000IEHMS;
- HEYMEHHE YUTATh U CTPOUTH rpaUKy;
- HEYMEHHE  I0JIb30BaTbCd  IMEPBOMCTOYHUKAMH,  YYEOHMKOM U
CIPaBOYHHUKAMU;
- IOTEPsl KOPHSI NI COXPAaHEHHUE IIOCTOPOHHETO KOPHSI;
- otOpaceiBaHue 0€3 0OBSICHEHHI OJTHOTO U3 HUX;
- paBHO3HAYHbBIE UM OLIHOKH;
- BBIYHCITIUTENbHBIE OIUOKU, €CIIM OHH HE SBJISIOTCS OTUCKOM;
- JIOTMYECKHUE OIMOKH.
K Herpy0ObIM omm0kam cienyer OTHECTH:
- HETOYHOCTh  (OPMYJIHUPOBOK, OMNpEACTICHUN, MOHATUH, TEOPHIA,



BbI3BAHHAsl HEIOJIHOTONM OXBaTa OCHOBHBIX INPU3HAKOB OIPEAEISEMOrO IMOHSATHUS
WM 3aMEHOM OJTHOTO - IBYX M3 3THX IIPU3HAKOB BTOPOCTEIICHHBIMU;

- HETOYHOCTH Ipauka;

- HEpPALMOHAIBHBIA  METOJ PpElIEeHWs 3aJadyd WIM  HEJOCTaTOYHO
IIPOJYMaHHbIM IUIaH OTBeTa (HapyLIEHHUE JIOTUKH, IOJMEHA OTIAEIbHBIX OCHOBHBIX
BOIPOCOB BTOPOCTENIEHHBIMHU);

- HEpalMOHAIbHbIE METOJIbl PpabOTBl CO CHPABOYHOW M JIPYroi
JIUTEPATYPOIi;

- HEyYMEHHE pelaTh 3a/a4, BHIIOIHATH 3aJaHus B 00IIeM BUJIE.

Hegouyeramm sBisIoTCS:
- HepalMOHAJIbHbIE IPUEMB] BBIYUCIECHUHN U IPE0Opa30OBaHUI;
- HeOpEe)KHOE BBINOJIHEHHUE 3aIUCeH, yepTexkeil, cxeM, rpadukos.

Kontpoas 3YH npemiaraercs npu npoBeileHUU MaTeMaTUYECKUX TUKTAHTOB, MPAKTHYECKUX paboT,
CaMOCTOSITENILHBIX paboT 00yUaIoIero ¥ KOHTPOJIMPYIOIIETO BUAA, KOHTPOJIBHBIX Pa0OT.



