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MOSCHUTEJBbHASA 3AIINCKA

PabGouass mporpamma yueOHOro mnpeamera «Anrebpa» cocTaBieHa Ha
OCHOBE:
- TpeboBanuii denepanbHOTO0 TOCYTAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa
OCHOBHOTO 0011ero obpaszoBanus (mpukaz MuHoOpHayku P®D ot «17» nexalOps
2010 roga Ne 1897) ¢ uzmenenusimu (puka3 Munoopuayku PO ot «29» nexalps
2014 roma Ne 1644);
- OCHOBHBIX HAaIlpaBJICHUN TPOrpaMM, BKJIIOYCHHBIX B CTPYKTYPY OCHOBHOM
00pa30BaTEeNbHON MTPOrPAMMBI,
- TUHUKN yaeOHO-MeToanuecknx KomruiekcoB (YMK) mo anrebpe mms 7-9 kimaccoB
nox peaaknueit I'. B. JTopodeera.

N3yyeHne MaTeMaTUKH B OCHOBHOM IIKOJIE JOJHDKHO 0OECIIEUHTD:

OCO3HAHHE 3HAYCHHUS MATEMATUKH B IIOBCETHCBHOM KU3HH UEJIOBEKA;

dbopMupOBaHHE TPEACTABICHUH O  COUMANBHBIX, KYJIbTYpHBIX U
UCTOPUYECKHX (DaKTOpaxX CTAHOBJICHUS MAaTEMAaTHUUYECKOU HAYKU;

dbopMHpoBaHHE  TPENCTABICHUA O MaTeMaThKe  Kak  4YacTH
OOIIEYEIOBEYECKON KYJIbTYPhl, YHUBEPCAIBHOM SI3BIKE HAYKH, ITO3BOJISIOIIEM
OIMKCHIBATh U U3Y4YaTh PEAIbHBIC TIPOLIECCHI U SIBJICHUS.

B pesynbprare nzyueHus MaTeMaTHKU 00y4aromuecs pa3BUBAIOT JOTHYECKOE
U MaTeMaTH4YeCKOE MBIIUICHHE, MOJYy4YaloT MPEICTABICHHE O MaTeMaTHYeCKHUX
MOJICIISAX; OBJIAJCBAIOT MATEMATHYCCKUMHU PACCYKICHHUSIMH; y4aTcs MPUMEHSTH
MaTeMaTUYeCKHe 3HAHWS TP PEUICHUW pa3IMYHBIX 3a7a4 W  OIICHUBATh
MIOJIYYCHHBIC PE3yJbTaThl; OBIAJCBAIOT yYMCHHUSMHU PEIICHUS Yy4eOHBIX 3ajad;
pPa3BUBAIOT MAaTEMATHYECKYIO HHTYHUITHIO.

OBILIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

Anzebopa — oIWMH U3 BAXKHEUIIMX KOMIIOHEHTOB MAaTEMaTHYE€CKOTO
oOpa3oBaHUs, HEOOXOMUMBIN JUIsi TPUOOPETEHHS KOHKPETHBIX 3HAHUM W
MPAKTUYECKU 3HAYMMBIX YMEHUN, HEOOXOAMMBIX JJIsl U3YYCHUS] TeOMEeTpuu B 7-9
KJlaccax, aJireOpbl M Hayan mMaTemaTudeckoro ananmsa B 10-11 kiaccax, a Takxke
U3YYCHUS] CMEKHBIX JUCIUILINH.

[IpakTueckass 3HaYUMOCTh alNreOpbl COCTOMT B TOM, UYTO MPEIMETOM €ro
U3YYCHUS SBIISIFOTCS KOJMYECTBEHHBIE OTHOIIEHUS U MPOIECCHI PEATbHOTO MHUPA,
OTMCAHHBIC MATEMAaTHYECKUMH MOICIISIMHU.

B kypce anredpsl 7-9 ki1accoB MpeACTaBICHbI CIEAYIOIINE COAEPKATEIbHbIE
nuauKn:  «Yucna», «YpaBHEHUs M HEpaBeHCTBa», «DyHkuun», «Pemenune
TEKCTOBBIX 3a71au», «CTaTUCTUKA U TEOPUSI BEPOSITHOCTEN».

B pamMkax ykazaHHBIX COAEPKATEIBHBIX JIMHUN pPEIIalTCs CIeayIolIne
3a/layu:

- pa3BUTHE MBIIUICHUS, TPEXKIe Bcero (opMupoBaHue aOCTPaKTHOTO
MBIIILJICHUS;

- (opMHUpPOBaHKE JIOTHUYECKOTO U aJTOPUTMUYECKOTO MBIIIUICHUS, a TaKKe
TaKMX KauyeCTB MBIIUICHNUS, KaK CHJIa W THOKOCTh, KOHCTPYKTHBHOCTh U
KPUTUYIHOCTD;



- ¢GopMHpPOBAHWE MATEMATHYECKOTO CTHJIS MBIIUICHUS, BKIIOYAOIIETO B
ce0s1 MHAYKIIUIO U JEAyKIUI0, 0000IIeHNe U KOHKPETHU3AIMI0, aHallu3 U CHUHTE3,
KJIacCU(UKAIIMIO M CUCTEMAaTH3alliI0, a0CTparupoBaHKe M aHAIOTHIO.

OIIMCAHUE MECTA YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE
VYyeOHblli mpeamMeT «Anredpa» BXOAUT B NPEIMETHYIO 00JacTh
«Marematrka 1 UHDOpPMATUKA», SBISIETCS 00S3aTE€NbHBIM ISl U3ydeHus B 7-9
Kkiaccax. M3ydaercs mo pa3aenam. B yueOHOM 11aHe Ha €ro M3y4eHHE OTBOAUTCS:

Kaacc Y4yeOHBIN KoaunuecTtBO KoaunuectBO Hroro
npeamer HeJeJbHBIX Y4eOHBbIX 3a y4eOHbIH
JacoB Heaelb roj
7 ximacc Anrebpa 3 34 102
8 Kiacc Anrebpa 3 34 102
9 kmacc Anrebpa 3 34 102

Bcero 3a 3 roma peanu3zanuu nmporpammsl — 306 9acos.

JIMUHOCTHBIE, METAITPEJMETHBIE U ITPEJIMETHBIE
PE3YJBTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA

Nzydyenne anreOpbl oOecmedyMBaeT CICAYIONINE pe3ylbTaThl OCBOCHUS
OCHOBHOM 00pa3oBaTelbHON MPOrPaMMBbL:

JIUYHOCMHDbIE:

1. T'oTOBHOCTh U CHOCOOHOCTh OOYYaIOIIUXCS K CaMOPa3BUTHIO U
caM000pa30BaHUI0 HA OCHOBE MOTHBAIIMU K O0YUYEHHUIO U MMO3HAHUIO; TOTOBHOCTH U
CIIOCOOHOCTD OCO3HAaHHOMY  BBIOOpY U IIOCTPOCHHUIO  JTAJIbHEHILEH
WHIUBUyaIbHOW TpaeKTOpuu o0Opa3oBaHWs Ha Oa3e OPUEHTUPOBKU B MHpPE
npodeccuiit ¥ MpodhecCHOHATBHBIX MPEAMOYTCHUH, C YYETOM YCTOWYHMBBIX
MO3HABATEIILHBIX HHTEPECOB.

2. ChopMHpPOBAHHOCTH  OTBETCTBEHHOTO
YBAXHUTEIHHOTO OTHOIICHHSI K TPY/LY.

3. CchopMHpOBaHHOCTH IETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMCHHOMY ypPOBHIO Ppa3BUTHA HAaykKh © OOIIECTBEHHOW TMPAKTHKH,
YUUTBHIBAIOIIETO COIMANTBbHOE, KyJIbTypHOE, S3BIKOBOE, JTYXOBHOE MHOT000pasne
COBPEMEHHOT'O MHpA.

4. Oco3HaHHOE, YBAXUTEIbHOEC U J0OpOXKEIaTeIbHOE OTHOIICHUE K
JIPYrOMy 4eEJIOBEKY, €ro MHEHHIO, MHPOBO33PEHHIO, KYJIbTYpE, SI3bIKY, BEpeE,
IPKIAHCKON TO3UIMU. ['OTOBHOCTh M CIHOCOOHOCTH BECTH IUANIOT C JAPYTHUMH
JIOJbMUA W JIOCTHTAaTh B HEM B3aUMONOHMMaHUsS (uaeHTu(dUKaus ceds Kak
MOJIHOMPABHOTO CYOBEKTa OOIIEHUSI, TOTOBHOCTh K KOHCTPYMPOBAaHHUIO 00pa3za
napTHEpa 1O JHAJIOTY, TOTOBHOCTh K KOHCTPYHPOBAHHUIO OOpa3a JOMyCTHMBIX
crioco00B Juasiora, TOTOBHOCTh K KOHCTPYMPOBAHHIO MpoIlecca aMaiora Kak
KOHBCHIIMOHUPOBAHUS HMHTEPECOB, MPOIEAYP, TOTOBHOCTh M CIIOCOOHOCTh K
BEJICHUIO NTEPETOBOPOB).

OTHOLICHMUA K YUCHMUIO,




5. OCBOECHHOCTh COILMAJIbHBIX HOpPM, MpaBWJ TMOBEACHHS, pojell u (opm
COLIMAJIbHOM KU3HU B IPYIIIAX U COOOIIECTBAX.

6. ChopMHpOBaHHOCTH LIEHHOCTH 30POBOI0 U 0€30M1aCHOT0 00pa3a KU3HU.

7. Pa3BUTOCTBh 3CTETUYECKOIO CO3HAHUS YEPE3 OCBOCHHE XYJI0KECTBEHHOTO
Hacienus HaponosB Poccnm M Mupa, TBOPYECKOM HAESTEIBHOCTH ACTETHYECKOTO
xapakrepa (CocoOHOCTh MOHMMATh 3CTETHYECKOE, AMOLIMOHAIBHO-IIEHHOCTHOE
BUJICHUE OKPY)KAIOIIETO MHpa; CIOCOOHOCTh K 3MOIMOHAIbHO-LIEHHOCTHOMY
OCBOCHUIO MHpPa, CaMOBBIPDAKXEHUIO W OpPHEHTAllMH B XYHAOKECTBEHHOM U
HPABCTBEHHOM NPOCTPAHCTBE KYJBTYPBI, YBAKXEHUE K UCTOPUH KYJIbTYPbI CBOETO
OtedecTBa, BBIPAKEHHOM B TOM 4YHCIE B NOHUMAHUM KpacoTbl YEJIOBEKA;
c(OpPMUPOBAHHOCTh AKTUBHOTO OTHOIICHUS K TPAIUIUSAM XyJ0KECTBEHHOM
KYJbTYPbI KAK CMBICJIOBOM, 3CTETUYECKON U TMYHOCTHO-3HAYNMOM IIEHHOCTH).

8. ChopMuUpoBaHHOCTH OCHOB DKOJIOTHYECKON KYJbTYpHI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO DKOJIOTHYECKOTO MBIIIJICHUS.

Memanpeomemmubie

Me:xnpeaMeTHble OHATHSA

OOyuaroiyecss YCOBEPIICHCTBYIOT NPHUOOPETEHHBIE HA IEPBOM YpPOBHE
HABbIKM PadoThl ¢ MHpopMaumed U NonoiHAT uX. OHU CMOTYT padOTaTh C
TEKCTaMH, MPeoOpa3oBbIBATH M HMHTEPIPETUPOBATH COJEPXKAIIYIOCS B HHX
UH(pOpMaIKIO, B TOM YHCIIE:

* CUCTEMAaTU3UpPOBaTh, COIMOCTABIATh, AHAIMU3UPOBATH, 0000IATH U
WHTEPIPETUPOBATH WH(DOPMAITUIO, COACPIKAIIYIOCS B TOTOBBIX WH()OPMAITMOHHBIX
00BEKTaX;

* BBIJICTISITH TJIaBHYIO M M30BITOYHYIO HH(POPMAIIHIO, BBITIOJHATH CMBICIIOBOE
CBEPTHIBAaHUE BBIJICICHHBIX (AKTOB, MBICICH; MPEACTABIATh WH(OpPMAIUIO B
ckatod cioBecHou ¢opme (B BHIE IUTaHA WM TE3UCOB) M B HAIJISIIHO-
CUMBOJIMYECKO Qopme (B BHUIE TaOmuil, rpadUYecKUX CXeM M Jharpamm, KapT
MOHSATHI — KOHIIETITYaJ bHBIX JHAarpaMM, OIIOPHBIX KOHCIIEKTOR);

* 3AIIOJIHATH U JOTIOJHSATH TAOJIUIIbI, CXEMBbI, THArPaMMbI, TEKCTHI.

OOyuaromyecss MPpUOOPETYT ONBIT MPOEKTHOM JesITeJILHOCTH KaK 0CO00i
dbopmMbl ydeOHOM pabOThI, CIIOCOOCTBYIONICH BOCIHUTAHHUIO CAMOCTOSITEIBLHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTUBAUUA U 3 ()EKTUBHOCTU
y4eOHOM JeATEeNIbHOCTH; B XOJE€ peaju3alldd HUCXOJHOr0 3aMbIcia Ha
MPAaKTUYECKOM YPOBHE OBJIQJICIOT YMEHUEM BBIOMpPATh aJeKBaTHbIE CTOSIIEH
3alaye CpeACTBA, IPUHUMATH pEIIEHWsS, B TOM UYHCIEC W B CHTYaIUAX
HeonpeAen€éHHOCTH. OHM  MOJydyaT BO3MOXKHOCTh Ppa3BUTh CIIOCOOHOCTh K
pa3paboTKe HECKOJbKUX BapHaHTOB PEIICHUH, K TOWCKY HECTaHJIapTHBIX
peLIeHUM, OUCKY U OCYIIECTBICHUIO HauOO0JIee TPUEMIIEMOTO PEIIEHUS.

B cootBerctBun ®I'OC OOO BBIAEHAIOTCS TPU TPYHIBI YHUBEPCAIBHBIX
y4eOHBIX JIEUCTBUI: PEryIsTUBHbBIC, TO3HABATEIbHBIC, KOMMYHUKATUBHEIE.

PeryasituBubie YY /|

1. VYmeHue caMOCTOSITENBHO OMPENEHATh IeIu OOydeHHs, CTaBUTh U
dbopMyIMpoBaTh HOBBIE 3aJauyd B ydeOe M TIO3HABATEIBHOW JIESTEIBHOCTH,



pa3BUBaThb MOTHBBI M HMHTEpPEChl CBOEH IO3HABATEIBHOW JESATEIbHOCTH.
OOy4aromuics CMOXET:

® aHAIU3UPOBATH CYLIECTBYIOIINE U IUTAHUPOBATh Oynymue
oOpa3oBaTebHbIE PE3YIIbTATHI;

® UACHTU(PUIMPOBATH COOCTBEHHBIE NPOOJEMBI U ONPEIEIATh TIJIaBHYIO
npobiemy;

® BBIIBUTaTh BEPCUU pELICHUS MpoOIeMbl, (OPMYyIUPOBATH THIIOTE3HI,
IPEIBOCXUIIATh KOHEUHBIN PE3yJIbTarT;

® CTaBUTh I€JIb JACSATEIBHOCTH HA OCHOBE OIPENEICHHOW NpoOJieMbl U
CYLIECTBYIOIIUX BO3MOXKHOCTEH;

e (dopMmynupoBaTh yuyeOHbIC 33[aUM KaK IIAard JOCTHXKEHHUS MMOCTaBICHHOM
LEIH IEATEIbHOCTH;

e 00OCHOBBIBAaTh ILIEJEBBICE OPHUEHTUPHl U TPHOPUTETHI CCHUIKAMU Ha
LIEHHOCTH, YKa3bIBasi U 000CHOBBIBAs JIOTMUECKYIO NIOCIEA0BATEIbHOCTD I11aroB.

2. YMeHHE CaMOCTOSATEIbHO IUIAHUPOBATh IyTH JOCTUXKEHUS LIEIEH, B TOM
quclie albTepHATUBHBIE, OCOZHAHHO BBIOMpPaTh Hanbosiee 3(P(EKTUBHBIE CIIOCOObI
pelieHrs yueOHbIX U NM03HABATEIbHBIX 3a1a4. OOy4daromuics CMOXKET:

e omnpeAensaTh HeoOXOAUMbIE IEHCTBHE(s) B COOTBETCTBUM C YYEOHOH H
MO3HABATENbHOM 3a1aueii M COCTABIISTh aJITOPUTM UX BBHITIOTHEHUS;

e 00OCHOBBIBaTb M OCYIIECTBIATH BbIOOp HambOonee >PEPEKTUBHBIX
Cr0c000B pelleHUs Y4eOHBIX U MO3HABATENbHBIX 3a71a4;

® ONpeAeNATh/HaXOUTb, B TOM YHCIE M3 NPEIJIOKEHHBIX BapHUAHTOB,
YCIIOBUS /1JIs1 BBINOJIHEHUS y4eOHOW U TIO3HABATEIbHOM 3a/1a4u;

® BBHICTpaMBaTh U3HEHHBIC IJIaHBl HA KPATKOCPOUHOE OyAyliee (3asiBiATh
IIEJIEBBIC OPUEHTHUPHI, CTABUTH AJ€KBaTHBIE MM 3a/lauydl M TpejiaraTh JEHCTBUS,
yKa3bIiBasi 1 000CHOBBIBAS JIOTHUECKYIO MOCIEA0BATEILHOCTD IIaroB);

e BLIOMpaTh W3 TMPEAJTOKEHHBIX BApPUAHTOB M CAMOCTOSITENIbHO HCKaTh
CpeacTBa/pecypchl ISl pelIeHHs 3a1a4i/A0CTHKEHUS LIETIH;

® COCTaBJISITh IUIAH peUieHus MpoOieMbl  (BBIOJHEHUS  IPOEKTa,
MIPOBEICHUSI UCCIICIOBAHUS );

® OMpeAensATh MOTCHIMAIbHBIC 3aTPyIHEHUS TPH pEHICHUH YYeOHOW W
MO03HABATENILHOM 3a/1a4u M HAXOUTH CPEACTBA JIJIsl X YCTPAHECHHUS,

® OMHCHIBATH CBOW OMBIT, OOPMIIAS €ro IUIsl mepenaydl IPYTuM JIOASIM B
BUJIE TEXHOJIOTUH PEIICHMS MPAKTUUECKUX 3a]1a4 ONPEEIIEHHOT0 Kiacca;

® IUIAHUPOBATH U KOPPEKTUPOBATH CBOIO UH/IMBUIYAJIbHYIO
00pa3oBaTeIbHYI0 TPACKTOPHIO.

3. YMeHHe COOTHOCHTH CBOM JICHCTBHUS C TUIAHUPYEMBIMH PE3YJIbTaTaMH,
OCYUIECTBJISITh KOHTPOJb CBOEH JIESITEIbBHOCTH B MpOIECCe JOCTHKEHUS
pe3ynbTaTa, ONpeesTh COCOObl IEUCTBUI B paMKax MPEAJIOKEHHBIX YCIOBUHN U
TpeOOBaHMM, KOPPEKTUPOBATH CBOM JIEUCTBHS B COOTBETCTBUU C M3MEHSIOLIEHCS
cutyanueir. OOy4Jaromuiicss CMOXKET:

® OmpeAensiTh COBMECTHO C TMEJaroroM M CBEPCTHUKAMH KPHUTEPHUH
IUTAHUPYEMBIX PEe3yJbTAaTOB U KPUTEPUHU OLIEHKH CBOEH y4eOHOH NeaTeIbHOCTH;



® CHCTEMATHU3UPOBATH (B TOM YHCJIE BBIOMPATh MPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3YJbTAaTOB U OLIEHKH CBOEH JESITEIbHOCTH;

e OoTOMpaTh MHCTPYMEHTHI JUIs OLICHUBAaHUS CBOEU JI€ATEIbHOCTH,
OCYILIECTBISITh CAMOKOHTPOJb CBOEH JAEATETbHOCTH B pPaMKaxX MpPeIIOKEHHBIX
yCIIOBUH U TpeOOBaHUM;

® OIICHUBATHh CBOIO JIEATEIBHOCTH, APTYMEHTHPYS MPUYUHBI JOCTUKCHUS
WIH OTCYTCTBUS IUIAaHUPYEMOTO PE3yibTaTa;

® HAXOAWUTh JOCTATOYHBIE CPEACTBA JJIs BBIINOJIHEHUS YUYEOHBIX NEUCTBUN B
M3MEHSIOIIENCS CUTYalluu W/ WK IPU OTCYTCTBUU IUIAHUPYEMOTO pE3yJIbTaTa;

e paboTass MO CBOEMYy IUIaHY, BHOCUTb KOPPEKTHUBBl B TEKYIIYIO
JESTEIbHOCTh Ha OCHOBE aHalu3a W3MEHEHUN CUTyalluu Ui [OJIyYeHHUs
3aIJIaHUPOBAHHBIX XapPAKTEPUCTUK MPOIYKTa/pe3ynbTara;

® YCTAaHaBIMBAaTh CBA3b MEXIy TMOJIYYCHHBIMH  XapaKTEPUCTHKAMHU
OpOAYKTa W XapaKTepUCTHKaMHU Mpoliecca JEATENIbHOCTH U IO 3aBEPILECHUU
JESATEIbHOCTH TpeasaraT M3MEHEHUE XapaKTEpUCTUK Mpolecca Uil MOJy4YeHUs
YIIyUIIEHHBIX XapaKTEePUCTUK MTPOJYKTA;

® CBEpATh CBOM JACHUCTBUS C LENbIO U, IPU HEOOXOAUMOCTH, UCIPABIATH
OLIMOKH CAMOCTOSITENBHO.

4. YMmeHHe OLIEHMBATh MPABWIBHOCTh BBIMOJHEHUA Y4eOHOW 3agauu,
COOCTBEHHbBIE BOBMOXHOCTH €€ perieHus. OOy4aronIuiicss CMOXeT:

® OMpeAenATh KPUTEPUU MPABHIBHOCTH (KOPPEKTHOCTH) BBITOTHEHHS
y4eOHOM 3a/1a4;

® aHAIM3UPOBAaTh U OOOCHOBBIBATH TIPUMEHEHUE COOTBETCTBYIOIIETO
MHCTPYMEHTApUs JJIs1 BBINOJIHEHNS yueOHOU 3a/1auH;

e CBOOOAHO TIOJB30BAaTHCS BBHIPAOOTAHHBIMU KPHUTEPUSIMU OIEHKUA H
CaMOOIICHKH, MCXOJS W3 IENH W UMEIOIIMXCS CPEICTB, paziaudas pe3yiabTaT H
CITOCOOBI ICHCTBHUI;

® OIICHWBATh TMPOAYKT CBOEH MAESATENPHOCTH TIO 3aJaHHBIM  W/WJH
CaMOCTOSITEJIbHO ~ ONpPEAENEHHBIM KPUTEPUSIM B  COOTBETCTBHUM C  IIE€JIBIO
JeSITEIIbHOCTH;

e 00OCHOBBIBAaTh JOCTHXUMOCTbH 1I€JIM BBIOPAHHBIM CHOCOOOM Ha OCHOBE
OLICHKH CBOMX BHYTPEHHHUX PECYpPCOB M JOCTYITHBIX BHEIIHUX PECYPCOB;

¢ (UKCUPOBATH u aHAIIM3UPOBATh TMHAMHKY COOCTBEHHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

5. BraneHue ocHOBaMHM CaMOKOHTPOJISl, CAMOOLEHKHU, MPUHITHS PELeHUH
U OCYUIECTBJIIEHHS OCO3HAaHHOIO BbIOOpa B Y4YeOHOM U IO3HABaTEIbHOM.
OOyyaromunics CMOXET:

e HaOJI0JATh U aHAJIU3UPOBATH COOCTBEHHYIO YUEOHYIO U MO3HABATEIbHYIO
NESATENIbHOCTh W JIGATENTBHOCTh  JAPYTrUX  OOydYamImuxcs B Ipolecce
B3aMMOIPOBEPKHU;

® COOTHOCUTH peajbHble M IUTAHUPYEMBIE pe3yJIbTaThl WHAWBHIYATbHOU
00pa30BaTENbHOM JEATEIHOCTH U JENIaTh BBIBOJIBL,

® IpPUHUMATh pelIeHne B Yy4eOHOM CUTyalluM M HECTH 3a HEro
OTBETCTBEHHOCTb;



® CaMOCTOSITEIBHO OMPEENsaTh MPUYUHBI CBOETO yCIeXa WM Heycrexa U
HAXOJIUTh CIIOCOOBI BBIXO/IA U3 CUTYallUU HEYCIIEXa;

® PETPOCIEKTUBHO OMNpPEACNsITh, KaKhe ACHCTBUS IO PEIICHHIO y4eOHOM
3ala4yd WM TIapaMeTpbl ATUX JCUCTBUI TPHUBEIN K TMOJYYCHUIO HMEIOIIETOCS
MpPOAYyKTa Yy4eOHOM AesTETbHOCTH;

® JIEMOHCTPUPOBATH  MPHUEMBI  PETYISAIUA  MCUXO(PU3HOIOTUIECKUX/
HMOIIMOHAJIBHBIX COCTOSIHUM NJisi JOoCTHXKeHUs d(deKxra ycrnokoeHus (yCTpaHeHHs
OMOIIMOHAJILHOM  HaIpsHKEHHOCTH), dA(dekTa BoccTaHOBICHUS (OciIadiIeHUs
MIPOSIBJICHUM YTOMJICHUS), addekra aKTUBU3AIUN (TTOBBIIIICHUS
NCUXO(PU3NOIOTHYECKON PEAKTUBHOCTH).

IMo3naBareabHbie YY |

6. VYMmeHue ompenensith MOHATHUSA, CO3/1aBaTh OOOOIICHMS, YCTaHABIUBATh
aHaJIOTUM, KJIacCU(UUIUPOBATh, CAMOCTOATENILHO BBIOMPATh OCHOBAaHUA W
KPUTEPUH ISl KJacCU(UKAIINN, YCTAaHABIUBATH MPUYMHHO-CIICACTBEHHBIC CBS3H,
CTPOUTh  JIOTHYECKOE  pacCy)XKJCHHE,  YMO3aKiIio4ueHue  (MHIYKTUBHOE,
JEeTYKTUBHOE, 10 aHAJIOTUH) U JIeJIaTh BBIBOABL. OOy4aIOIIUICI CMOXKET:

e oAOMpaTh CIIOBA, COTOMYMHEHHBIC KIIOYEBOMY CIIOBY, OMPEICIISIONTNE
€ro MpHU3HaKU U CBOWCTBA;

® BBICTPaMBaTh JIOTUYECKYIO IIETIOYKY, COCTOAIILYIO U3 KIFOUEBOIO CJIOBA U
COTOJYMHEHHBIX EMY CIIOB;

® BBIJCIATh OOIIMKA TPU3HAK JIBYX WJIM HECKOJbKHX TMPEIMETOB WU
SIBIICHUHA U OOBSICHATH UX CXOJICTBO;

® O0BECIUHATH TIPEAMETHl W SBJICHHWS B TPYIIBI 10 OIPEACIICHHBIM
MpU3HaKaM, CpaBHUBATh, KJIacCU(MUIIUPOBATH U 000011aTh (DAKTHI U SBIICHHUS;

® BBIJICIIATH SIBJICHUE U3 OOILEr0 psijia APYTUX SBICHUM;

® ONpEeNeNsiTh 00CTOATENHCTBA, KOTOPHIC MPEIIECTBOBAIM BO3ZHUKHOBEHHIO
CBS3M MEXIY SIBIICHUSIMH, W3 OTHUX OOCTOSATEIBCTB BBIICIATH OMPEICSIISIONINE,
CIIOCOOHBIC OBITH MMPUYMHONW TAHHOTO SIBICHUS, BBISBIISATH MPUYMHBI M CIICICTBUS
SIBIICHUI;

® CTPOWTH PACCYKJICHHUE OT OOITUX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSIM
U OT YACTHBIX SIBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOWUTH pPACCYXKJEHHE Ha OCHOBE CpPAaBHEHHMs TPEIAMETOB U SIBIICHUH,
BBIICIISISI TIPY ATOM OOIIIHME MMPU3HAKY;

® p3JIaraTh TMOJYYCHHYIO WH(GOPMAIHMIO, UHTEPIPETUPYSI €€ B KOHTEKCTE
pelIaemMon 3a1auu;

® CaMOCTOSITCIPHO yKa3plBaTh Ha WHGOPMANHIO, HYXIAIONIYIOCS B
MpOBEpKe, TMpejaraTb U MPUMEHATh CIOCO0 TMPOBEPKU  JOCTOBEPHOCTH
uHdopMaIuy;

e BepOanM30BaTh SMOIMOHAIBHOE BIEYATIEHHWE, OKa3aHHOE Ha HEro
UCTOYHHUKOM;

® OOBSICHATH SIBJICHUS, TIPOIICCCHI, CBSI3U U OTHOIICHUS, BBISBIISIEMBIC B X0O/I€
MO3HABATEIILHON W MCCJIEA0BATEIIbCKOM NEATeILHOCTH (IIPUBOIUTH OOBSICHEHHE C
U3MEHEHUEM (OpPMBI TIPEACTABICHUS; OOBSICHAThH, JETAMM3UPYsS WiIH 00001Ias;
OOBSICHATH C 3aIaHHON TOYKH 3PCHHUS);



® BBISBIIATH M HA3bIBaTh NPUYUHBI COOBITHS, SIBJICHHUS, B TOM YHCIIC
BO3MOXHbIE /Han0oJiee BEPOSITHbIC MPUUMHBI, BOBMOXHBIE MOCIIECTBUS 3a/IaHHOMN
MPUYUHBI, CAMOCTOSATEIBLHO OCYIIECTBIISISI IPUUYNHHO-CIICICTBEHHBINA aHAIN3;

e JeaTh BBIBOJ Ha OCHOBE KPUTHUYECKOTO aHAJIM3a Pa3HbIX TOUEK 3pPEHUS,
MOATBEPAKAaTh BBIBOJI COOCTBEHHOM apryMEHTAallue€d WM CaMOCTOATEIIbHO
MOJTYYECHHBIMH JITAHHBIMHU.

7. YmeHue co3gaBaTh, IPUMEHSITh U IPEOOPA30BLIBATH 3HAKU M CUMBOJIHI,
MOJENIM MW CXEMbl I pemieHus Yy4YeOHBIX W TI03HABATENbHBIX 3ajad.
OO0y4aronmMncs CMOKET:

e 0003Ha4YaTh CUMBOJIOM M 3HAKOM TPEAMET U/UIIU SBJICHUE;

® ONpENENsATh JIOTUUYECKUE CBSI3U MEXIY IMpeaMeTaMd W/WIH SBICHUSMH,
0003HAYaTh JAHHbBIE JIOTUYECKUE CBS3H C TIOMOIIIBIO 3HAKOB B CXEME;

® Co37aBaTh aOCTPAKTHBIN WU peajbHBIA 00pa3 mpeaMeTa U/UiH SBICHUS;

® CTPOHUTH MOJEJIb/CXEMY Ha OCHOBE YCIIOBHW 3aJladyd W/ WM crocoba ee
pelieHus;

® Co3/laBaTh BepOaJIbHBIC, BEIIECTBEHHbIE W WH(OPMAIMOHHBIE MOJEIH C
BBIJICJICHHEM CYILECTBEHHBIX XapaKTEPUCTUK OOBEKTa JJIA ONpEAENIeHHs crocoda
pelieHus 3aja4i B COOTBETCTBUU C CUTYyaIUEH;

e 1peoOpa3oBbIBATh MOJEIM C LEIbI0 BBIABICHHS OOIIUMX 3aKOHOB,
ONPENEISIOIUX JaHHYIO TPEAMETHYIO 00JIacTh;

® [IEPEBOAUTH CIOXKHYIO MO COCTaBYy (MHOTOACHEKTHYIO) MHGOPMAIMIO U3
rpaduueckoro uiaM  (PopMaIM30BaHHOTO (CHUMBOJIBHOTO) TMPEJCTaBICHUS B
TEKCTOBOE, U HA00OPOT;

® CTPOUTH CXEMY, aJrOPUTM ACHUCTBUS, UCHPABIATh WIM BOCCTAaHABIMBATh
HEU3BECTHBIM paHee aJrOpUTM Ha OCHOBE HMMEIOIIErocsi 3HaHUsA 00 OOBEKTe, K
KOTOPOMY NMPUMEHSIETCS AJITOPUTM;

® CTPOUTH JI0KA3aTENIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOIO;

® aHATM3UPOBATH/PEICKCUPOBATh OMBIT Pa3pabOTKU U pean3aluu
y4eOHOTO MPOEKTa, UCCIEAOBaHUS (TEOPETUYECKOT0, IMIIMPUIECKOTO) Ha OCHOBE
MPEUIOKEHHOM TPOOJIEMHOM CHUTYallMM, TMOCTABJICHHOW IIENW W/WIW 3aJIaHHBIX
KPUTEPUEB OLICHKU MPOYKTa/pe3ybTara.

8. CwpbicnoBoe uteHne. OO0yJaronuics CMOXKET:

® HAaXOJUTh B TEKCTE TpeOyemyro uHpOpMalnio (B COOTBETCTBUU C LICJISIMU
CBOCH JICATEIIBbHOCTH);

® OpPUEHTHUPOBATHCS B COJEPKAHMM TEKCTAa, NMOHUMATh LEIOCTHBINA CMBICT
TEKCTa, CTPYKTYpHUPOBATH TEKCT;

® yCTaHABJIMBATh B3aMMOCBS3b OIHMCAHHBIX B TEKCTE COOBITHIA, SBIICHUIA,
MPOILIECCOB;

® PE3IOMUPOBATH ITIABHYIO UCIO TEKCTA;

e 1peoOpa3oBhIBATh TEKCT, «IEPEBOJS» €ro B APYTYH0 MOJAIBHOCTb,
WHTEPIPETUPOBATH TEKCT (HEXYI0KECTBEHHBIN — yUeOHBIN, HAyYHO-TIOMYJISIPHBIM,
UH(POPMAIMOHHBIH, TeKCT non-fiction);

® KPUTHUYECKH OIEHMBATH COJIEpKaHue U (hOpMy TEKCTa.



9. dopMupoBaHWE U pa3BUTHE OKOJOTUYECKOTO MBINIICHUS, YMEHUE
MIPUMEHSTh €r0 B MO3HABATEIbHONW, KOMMYHUKATUBHOW, COLIMATIBHON MPAKTUKE U
npodeccruonanbHoli opueHTanuu. O0yJaromunics CMOXKET:

® OMpENENsATh CBOE OTHOUIEHUE K IPUPOJHOM CPEE;

® AHATM3UPOBATH BIUSHUE JKOJOTUYECKUX (PAKTOPOB Ha cCpeay OOMTaHUs
YKUBBIX OPTaHU3MOB;

® MPOBOJUTHh MPUUYUHHBIA M BEPOSTHOCTHBIM aHAINU3 HKOJOTHMUYECKUX
CUTYAIlUM;

® MPOrHO3UPOBATh U3MEHEHUS CUTyallud MpPU CMEHE JCHCTBUS OJHOTO
dakTopa Ha JielicTBHe Ipyroro ¢hakTopa;

® paCMIpOCTPaHATh DKOJOTUUYECKUE 3HAHUSA U YYACTBOBATh B MPAKTHUUECKUX
Jieax 1o 3alIuTe OKPYKaroIIeil Cpeibl;

® BbIp@XaThb CBOE OTHOIIEHHE K MPUPOAE 4YE€pe3 MOJEIH, MNPOEKTHHIE
paboTHI.

10. Pa3BuTMe MOTMBAIlMM K OBJIAJICHUIO KYJIbTYpOll  aKTHUBHOTO
MCITIOJIb30BAHUS CIOBApEN U APYTUX MOUCKOBBIX cucTeM. OOyJaromIHiics CMOXKET:

® ONpeneNsiTh HeOOXOAUMbIE KITFOUEBbIEC TIOMCKOBBIE CJIOBA U 3aMPOCHI;

® OCYHIICCTBIIATh  B3aUMOJCHCTBUE C  DJICKTPOHHBIMHU  TOHMCKOBBIMHU
CUCTEMaMHU, CIIOBAPSIMU;

e (popmMHUpoOBaTH MHOKECTBEHHYIO BEIOOPKY M3 MOUCKOBBIX UCTOYHUKOB JJIsI
O00BEKTUBHU3ALIUU PE3YJIHTATOB MMOUCKA,

® COOTHOCHUTbH MOJYyUYECHHBIE PE3YyJIbTATHI IOMCKA CO CBOEH AEATEIbHOCTHIO.

KommynukaTuBubie Y'Y /|

11. VYmeHue opraHu30BBIBaTH y4€OHOE COTPYJHHUYECTBO M COBMECTHYIO
JIEATEIIBHOCTh C YYHUTEIEM M CBEPCTHUKAMU; paboTaTh HWHAWBUIYyaJIbHO U B
rpynmne: HaxoJIuTh o0Ollee pelieHre M pas3pemaTb KOH(JIMKTBI Ha OCHOBE
COTJIACOBAHMS MO3UIMI U ydeTa UHTEPECOB; (HOPMYIUPOBATh, APIYMEHTUPOBATh U
OTCTauBaTh CBOE MHeHHE. OOyYaIOmMICs CMOXKET:

— ONpENEeNATh BO3MOYKHBIE POJIM B COBMECTHOM AEATEIbHOCTH;

— UIPaTh ONPEJEIECHHYIO POJIb B COBMECTHOM JESATEILHOCTH;

— NPUHUMATh TO3ULUI0 COOECeAHHKA, TMOHUMAas MO3UIMI0 APYroro,
pasznuyaTh B €ro peyu: MHEHHE (TOUYKY 3pEHMs), AOKa3aTeIbCTBO (ApPTyMEHTHI),
(hbaKThl; TUIIOTE3bI, AKCUOMBI, TEOPUH;

— OmpeneniaTh CBOM JEHUCTBUSL W JEHUCTBUSL TapTHEpa, KOTOpPbIC
CIIOCOOCTBOBAJIN WJIH MPEMSATCTBOBAIN MPOJYKTUBHON KOMMYHUKAIIHH;

— CTpOUTh TIO3UTHUBHBIE  OTHOIIEHUS B  Tpolecce ydeOHOU
MMO3HABATEILHON ACSITEIbHOCTH;

— KOPPEKTHO W apryMEHTHUPOBAaHHO OTCTauBaTh CBOIO TOYKY 3pPCHHS, B
JIMCKYCCUU YMETh BBIABUTATh KOHTPAPTyMEHTHI, Nepedpa3supoBaTh CBOI MBICIb
(B1ageHnE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
MPU3HABATH OIMTMOOYHOCTH CBOETO MHEHHUS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATh
€ro;

— TpeaJiarath aIbTEPHATUBHOE pellieHue B KOH(MIUKTHON CUTYaIlNH;



— BBIIENATH OOLIYIO0 TOUKY 3pEHUS B IUCKYCCHUU;

— JIOroBapuMBaThcs O TMpaBWIaxX M Bompocax g OOCYXKIEHUs B
COOTBETCTBHHM C MOCTABICHHOM NIEPE IPYNIION 3a1a4uen;

— OpraHu30BBIBaTh Y4eOHOE B3aMMOJICUCTBUE B IpyIMIe (ONpeaeisaTh 00mue
NN, PACTIPEACTISATE POJIM, IOTOBAPUBATHCS IPYT C IPYTOM U T. 11.);

— yCTpaHATh B paMKax JMajora pa3pblBBI B  KOMMYHHUKAlIWH,
00yCIIOBJIEHHbIE HETIOHUMaHUEM/HETPUATUEM CO CTOPOHBI COOECEIHUKa 3a/1ayH,
(GOpMBbI UIIH COAEPHKAHUS TUaora.

12.  YmMeHHe 0CO3HaHHO HCII0JIb30BATh PEUYEBbIE CPEJICTBA B COOTBETCTBUU
C 3ajauedl KOMMYHUKAIIUM JUI BBIPDAKEHUS CBOMX YYBCTB, MBICIEH H
NOTPEOHOCTEN I TUTAHUPOBAHMS U PETYJSIIUU CBOEH NEATEIBHOCTH; BIIaJICHUE
YCTHOM M TNMCBMEHHOW pPEYbI0, MOHOJIOTUYECKOW KOHTEKCTHOM PEYbIO.
OO0y4aronmncs CMOXKET:

® OmpeneNsITh 3a7ady KOMMYHHKAIMd W B COOTBETCTBHUU C HEH OTOMpaTh
peueBble CPE/CTBa;

e 0TOMpaTh U UCHOJIB30BaTh PEUYEBBIC CPEACTBA B IPOLECCE KOMMYHHUKAIUU C
JOPYTUMH JIOAbMHU (JUAJIOT B ITape, B MaJIOM TPyIIE U T. 11.);

® TMPEACTaBIATh B YCTHOM WM NHCbMEHHOH (opMe pa3BEepHYTHIM IUIaH
COOCTBCHHOM JICSATCIIHLHOCTH;

e CcOoOJIIOaTh HOPMBI MyOJUYHON pedH, peTJIaMEeHT B MOHOJIOTE U JUCKYCCHH B
COOTBETCTBUHM C KOMMYHHMKAaTUBHON 3a/1a4eii;

® BBICKA3bIBaTh U OOOCHOBBIBATh MHEHHE (CYKJICHUE) U 3alpaliuBaTh MHEHHE
napTHEpa B paMKax JIMajiora;

® [IpUHUMAaTh pEIIEHWE B XOJI¢ Juajora U COIVIACOBBIBATH €ro C
COOCCEITHUKOM;

® CO3/aBaTh NHCHMEHHBIC «KIMIITUPOBAHHBIC» M OPUTHHAIBHBIE TEKCTHI C
UCIIOJIb30BaHUEM HEOOXOAUMBIX PEUEBBIX CPENICTB;

® CIOJIb30BaTh BepOaJbHbIE CPEICTBA (CpElCTBA JIOTUYECKOW CBSA3M) AJis
BbIJIEJICHUS] CMBICJIOBBIX OJIOKOB CBOETO BBICTYIIJICHMUS;

® CNOJIb30BaTh HeBepOalbHbIE CPEACTBA WM HAIIAJHBIE MaTepHUalbl,
MOJITOTOBJICHHBIE/0TOOpaHHBIE TIOJT PYKOBOJICTBOM YUHUTEIIS;

e JefaTh OILIGHOYHBIM BBIBOJ O JOCTHIKEHHUH IENH KOMMYHHUKAIIUU
HEMOCPEAICTBEHHO IOCJ€  3aBEpLICHUS KOMMYHHUKATHUBHOIO  KOHTakTa M
00OCHOBBIBATh €TO0.

13. ®opmupoBaHue ¥  pa3BUTHE KOMIIETEHTHOCTH B  00JacTu
UCIIOJIb30BaHUsl MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN (nanee —
HKT). OGyuaromuiicsi CMOXKeT:

® [IeJICHANPABIEHHO HCKAaThb M HCIOJb30BaTh HH(POPMAIMOHHBIE PECYpCHI,

H€O6XOJII/IMBIC JJI1 pCIICHUSA yqe6HBIX W IIPAKTUYCCKUX 3a7da4 € IOMOIIbIO CPEACTB
UKT;

>
® BBIOMpaTh, CTPOUTHh W HCMOJB30BATh aJICKBATHYI0 HWH(POPMAIIMOHHYIO
MOJIEIb JUIsl TIepejayll CBOMX MBICJICH CPEACTBAMHU €CTECTBEHHBIX U (DOpMaTBHBIX

A3BIKOB B COOTBCTCTBUHU C YCIIOBUAMHU KOMMYHUKAIIUU,



® BBIICTATH WHPOPMAIMOHHBIA AaCIEKT 3aJadd, OINEePUPOBATH JTAHHBIMH,
MCIIOJIb30BaTh MOJENb PEIICHUS 33/1a4u;

® 1CIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTHMHU (BKJIIOYas BBHIOOp aJIeKBATHBIX
3aJlaye MHCTPYMEHTAJIbHBIX MPOrpaMMHO-aNNapaTHbIX CPEJICTB U CEPBUCOB) IS
pereHnst THGOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX YU4€OHBIX 3a/1a4, B TOM YHCJIE:
BBIUKCJICHHE, HATUCAHKE JJOKJIA0B, pedepaToB, CO3IaHue PE3eHTALUN U JIp.;

®  ICIOJIB30BAaTh HH(OPMALIUIO C YUETOM STUUYECKUX U MPABOBBIX HOPM;

e co3aaBaTh WH(GOPMAIIMOHHBIE PECYpPChl PA3HOrO THUNA M JJs Pa3HBIX
ayJIuTOpUid, coomoaaTh THGOPMAIIMOHHYIO TUTHEHY U MpaBUiia HUHPOPMALIUOHHOM
0€30MacHOCTH.
npeomemuble:

e (QopmupoBaHuEe MpEACTABICHUI O MaTeMaTHKE KaK O METOJAE MO3HAHHS
JEUCTBUTEIBLHOCTH, MO3BOJISIIOIIEM ONMMCHIBATH M M3y4aTh PEAJbHBIE ITPOLIECCHI U
SABJICHUS;

® pa3BUTHE YMEHHMH paboTaTh C Yy4eOHBIM MAaTEMAaTUYECKUM TEKCTOM
(aHaIM3MpOBATh, M3BIEKATH HEOOXOAMMYIO HH(OpPMAIUIO), TOYHO M TPaMOTHO
BBIPAXKATh CBOM MBICIA C NPUMEHEHHEM MATEMaTU4YECKOW TEPMHUHOJIOTUUA U
CUMBOJIMKM,  MPOBOJUTh  KJIacCUPUKALUMU,  JIOTUYECKHE  OOOCHOBaHWS,
JI0OKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKICHUM;

® pa3BUTHE MPEICTABICHUN O YHUCIIE U YUCIOBBIX CHCTEMAX OT HATypPAJIbHBIX
JI0 JICUCTBUTENBHBIX 4YHCEN; OBJIAJICHUE HABBIKAMU YCTHBIX, NHCHMEHHBIX,
MHCTPYMEHTAJIbHBIX BHIYMCIICHUM;

® OBJIaJICHUE CHMBOJBHBIM SI3BIKOM aireOpbl, NpUEMamMu BBITOJHEHUS
TOXXJIECTBEHHBIX TPEOOPa30BaHUN BBIPAKCHUM, PEIICHUS YpPaBHEHUW, CHUCTEM
YPaBHEHUM, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUS MOJECIUPOBATH PEAJIbHBIC
CUTyallU Ha S3bIK€ aireOpbl, UCCIENO0BAaTh IMOCTPOCHHBIE MOJIETU C
UCIIOJIb30BAaHUEM allnapara aJireOpbl, HHTEPIPETUPOBATH MMOTYUYEHHBIN pe3ysbTaT;

® OBJIAJICHUE CHUCTEMOM (PYHKIMOHAIBHBIX TOHSTHI, pa3BUTUE YMEHUS
UCIIOJIb30BaTh  (DYHKIMOHAIBHO-TpaUUECKHe TMPEACTaBICHUS JUIsl pPEeLIeHUs
pPa3IMYHBIX MAaTEMATHYECKMX 3aJad, Ui ONHCAaHUS W aHaJIh3a pPealbHBIX
3aBUCHUMOCTEH;

® OBJIAJICHWE TIPOCTEHIIMMHU CIOCOOAMH  TPEACTABICHHS U aHaIM3a
CTaTUCTHUYECKUX JIaHHBIX; (OPMHUPOBAHUE TMPEJCTABICHUN O CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B pEaJbHOM MHUPE U O Pa3IMUHBIX CIOCO0aX MX H3YYECHHS, O
MPOCTENIINX  BEPOATHOCTHBIX  MOJENSAX; pPa3BUTHE YMEHHMM  WM3BJIEKATh
uHpopMalMio, TMPENCTABICHHYIO B TaliuIax, Ha JuarpaMmax, rpadukax,
ONMUCBHIBATh W AHAIM3UPOBATh MACCHUBBI YHCIOBBIX JAaHHBIX C IOMOLIBIO
MOAXOJAIINX  CTATUCTUYECKUX  XAPAKTEPUCTUK, UCIIOIb30BaTh IOHUMAaHUE
BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOLIMUX SIBIICHUH IIPU NPUHATHUU PEILIECHUN;

® pa3BUTHE YMEHHN MNPUMEHSTh WM3YyUYEHHBIC MOHATHUS, PE3YJIbTAThl, METOJbI
JUISL pELIEHU 33/1a4 TPAKTUYECKOTO XAPAKTEPA U 3a74a4 U3 CMEXKHBIX JUCLUIUINH C
WCIIOJIb30BAaHUEM TMPU HEOOXOJUMOCTH CIPABOYHBIX MAaTE€pPUAJIOB, KOMITBIOTEPA,
MIOJIb30BATHCS OLICHKOW U MPUKHUAKOMW MPU MPAKTUYECKUX pacuETax;



e (QopmupoBaHuE TMpPEACTABICHUS OO0 OCHOBHBIX H3Y4YaeMbIX MMOHITHIX:
uH(pOpMaIs, alrOPUTM, MOJIETb — M UX CBOIMCTBAX;

® Dpa3BUTHE  ANTOPUTMHUYECKOTO  MBIIUICHHUA,  HEOOXOAUMOTO IS
pohecCHOHANBEHOM IEATEIHHOCTH B COBPEMEHHOM OOIIIECTBE;

e (opmupoBanue yMeHu# hopMaIH3aui U CTPYKTYPUPOBAHUS HHPOPMAIIHH,
YMEHHsSI BBIOMpATh CIMOCOO TPEJCTABICHUS JAHHBIX B COOTBETCTBHH C
NOCTaBJICHHOW 3amaueid — TaONuWIbl, CXEeMbl, Trpaduky, gUarpamMMmbl, C
UCTIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB 00paOOTKU TaHHBIX;

e (opMupoBaHHE HABBHIKOB M YMEHHHA O€30MacHOTO M IeJIecO00pa3HOro
MOBEJICHUSA MIPH paboTe ¢ KOMIBIOTEPHBIMH MporpaMMamu 1 B IHTepHeTe, yMeHus
co01I01aTh HOPMBI HH()POPMALIMOHHON ITHKH U TpaBa.

COAEPKXAHUE YYEBHOI'O ITPE/IMETA

JJIeMeHThI TEOPUN MHOKECTB M MATEMATHYECKOM JIOTUKHU

Cormacio ®I'OC ocHoBHOro o6mero oOpa3oBaHHs B KypC MaTeMaTHKU
BBeJieH pazzen «Jloruka», KOTOpbId HE MpeAIoiaraeT JOMOJIHUTEIbHBIX YaCOB Ha
W3YYEHUM U BCTPAWBAETCA B pa3U4YHbIE TEMbl KYpCOB MATEMaTUKH U
MPEABAPSAETCS O3HAKOMIICHUEM C 3JIEMEHTAMHU TEOPUH MHOKECTB.

MHoO:KecTBa M OTHOIICHUSI MEKy HUMH

MHOXECTBO, Xapakmepucmuueckoe C8OUCMBO MHOMCECMBd, BIEMEHT
MHOXECTBA, Nycmoe, KOHeYHoe, OeckoHeuHoe MHoxcecmso. [loaMHOXKECTBO.
OTHOIIEHNE TPUHAIEHKHOCTH, BKIKOYEHHUS, PABEHCTBA. DJIEMEHThl MHOKECTBA,
CIIOCOOBI  3a/IaHUsI MHOXKECTB, PACHO3HABAHUE NOOMHONCECME U JJeMEeHMO8
HOOMHOIHCECME C UCNONIb30BANHUEM KPY208 Jiiiepa.

Onepauuu HaJl MHOKeCTBAMH

Ilepeceuenne u oOOBEAMHEHUE MHOXECTB. Pasnocmbv  mHOdMCEcms,
oononnenue Muodcecmsea. HMumepnpemayus onepayuti HAO MHONCECMBAMU C
nomMowbio Kpy2os Jiliepa.

JJIeMeHThI JIOTUKHU

Onpenenenue. YTBepxkAcHUs. AKCMOMBI M TeopeMbl. JlOKa3aTenbCTBO.
JlokazatenbCcTBO OT MPOTUBHOTO. Teopema, oOpaTHas nanHoil. Ilpumep wu
KOHTPIIPUMED.

Bricka3biBaHus

NcTUHHOCT, H  JIO)KHOCTh  BbICKa3blBaHUsA.  (ClodicHble U npocmuvle
svickazvieanus. Onepayuu HAO BbICKA3LIGAHUAMU C UCHOIb308AHUEM JOSULECKUX
CBA30K: U, UNU, He. Y CN08Hble 8bICKA3LIBAHUS (UMNIUKAYULL).

Yuciaa

PanuonanbHbIe YyHuCIa

MHOXeCTBO palnuoHadbHbIX uyucel. CpaBHEHHE pallMOHAIBHBIX YHCEIL.
JleficTBUS ¢ pallMOHANBHBIMU 4YMClIaMU. [Ipedcmasnenue payuoHaiIbHO20 YUCHA
decamuyHol 0poowio.

HppanuoHajabHbie YUCIa

[Tondatne wuppanuoHadbHOrOo 4Mcia. Pacno3HaBaHue UMPPALMOHAIBHBIX

uncen. IlpuMepsl J0Ka3aTenbCTB B anredpe. VpparMoHAIBHOCTh HHCTAN?2.



[Ipumenenue B reomerpuu. Cpasguenue uppayuonanvHulx yucen. MHooxcecmeo
OelicmeumenbHblxX Yucell.

ToxnaecTBeHHBbIE TPEOOPa30OBaAHUS

YucsioBble U 0yKBEHHbIE BHIPAKEHUSA

Boipaxkenne ¢ mnepeMeHHOM. 3HaueHue BblpakeHus. [loacTaHoBka
BBIPKEHUI BMECTO MEPEMEHHBIX.

Ieabie BbIpaKeHUs

Crenenp c HaTypajbHBIM TOKa3aTeneM U e€ cBoicTBa. [IpeoOpazoBanus
BBIPOKCHUMA, COIEPKAIINX CTEIIEHN C HATypaIbHBIM IMOKA3aTEIeM.

OpHouneH, MHOro4wieH. JIeMCTBHUSI ¢ OAHOWICHAMH W MHOTOUYJICHAMH
(cmoxkeHWe, BBIYMTAHHWE, YMHOXEHHUE). DOpMyINbl COKpAIEHHOTO YMHOKCHHUS:
pPa3HOCTh KBAJPATOB, KBaJIpaT CYMMBI M pa3HOCTH. Pa3noxxeHue MHOTOWICHA Ha
MHOXHUTEIIA: BBIHECCHHE OOINET0 MHOXHTEIS 3a CKOOKH, 2pynnuposKa,
npumMeHeHue @QOpMyn COKpAwWeHHo20 YMHOXMceHus. Keaopamuwviti mpéxunen,
pasznodicerue Keaopamuo2o mpexuieHa Ha MHOXCUMEIU.

JIpoOHO-paliuOHAIbHbIE BHIPAKEHUS

Crenenb c 1enbIM ToKazaTeneMm. [IpeoOpasoBaHue ApOOHO-TMHEWHBIX
BBIDOKEHUI: CIIOKEHUE, YMHOXEHUE, JeJeHue. Aneebpauveckas Opoodw.
Honycmumobie 3nHaueHus nepemMeHHvIX 6 OpPOOHO-PAYUOHATILHBIX BbIPANCEHUSX.
Coxpawenue aneeopaudeckux opooei. IlIpusedenue ancebpauyeckux opobetl K
obwemy 3Hamenamento. Jleicmeus ¢ aneebpauveckumu OpoOsIMU: CILOJdHCEHUe,
svlyumanue, YMHodCeHue, 0elleHue, 6036e0eHue 8 CmeneHtb.

IIpeobpa3zosanue vipadicenHuti, coo0epHcauux 3HaK MoOys.

KBaaparnbie KopHH

Apudmernyuecknil KBaapaTHbI KopeHb. lIpeoOpa3zoBaHue BbIpaKeHHI,
coJlep KalluX KBaapaTHbIC KOPHU: YMHOXKEHUE, JICJICHUE, BBIHECEHUE MHOXUTEIIS
U3-TI0J] 3HAKA KOPHSI, BHeCEeHUe MHOMCUMes N00 3HAK KOPHSL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. (CBOMCTBAa YHCIOBBIX PAaBEHCTB. PaBEHCTBO ¢
IIEPEMEHHOM.

YpaBHeHus

[lonsitTue ypaBHeHUSsT U  KOpHA ypaBHeHUs. [IpeocmasneHue o
pasrocunvHocmu  ypaeuenui. (Qobracmv onpeoejieHus ypasHeHus (odnacme
00ONYCMUMbBIX 3HAYEHU NEePEMEHHO).

Jluneiinoe ypaBHeHUE U €r0 KOPHH

Pemienne nuHEWHBIX ypaBHEHWH. JlumelriHoe ypasHeHue ¢ napamempom.
Konuuecmeo kopmueii numnennoco ypaenenus. Pewenue numetinvix ypasHeHuu c
napamempom.

KBaapaTHoe ypaBHeHUE U €r0 KOPHH

KBagpatueie ~ ypaBHEHWUS. Hemonnaple  kBagpaTHble  ypaBHEHWUS.
JIMCKpUMUHAHT KBaApaTHOro ypaBHEeHHs. DopMyna KOpPHEM KBaApaTHOIO
ypaBHeHUs1. Teopema Buema. Teopema, obpammnas meopeme Buema. Pemienue
KBaJIPaTHBIX ypPaBHEHWI: HCMOJIb30BaHHE (HOPMYIBI ISl HAXOXKACHHUS KOPHEH,
epaghuveckutl Memoo peuleHusl, pa3lodceHue Ha MHOJ cumenu, noobop KopHel ¢



ucnonvsoganuem meopemol Buema. Konuvecmeo KopHel K8aOpammno20 ypagHeHus.
8 3aeucumocmu om e2o ouckpumunanma. buxeaopamnvie ypasnenus. Ypasnenus,
Cc800UMbLE K TUHEUHbIM U Keaopamubim. Keadpammuvle ypasnenus ¢ napamempom.

JIpoOHO-paliuOHAIbHbIE YPABHEHHUS

Pemenne mpocredmmx apoOHO-TMHEHWHBIX YpaBHEHUU. Peutenue OpobHO-
PAYUOHATBHBIX YPAGHEHUII.

Memoowvl pewienus ypagHenuii: mMemoovl PABHOCUILHBIX NPeoOpa308aHUl,
MemooO 3ameHbl NnepeMeHHolU, epaguueckuii memoo. Hcnonav3oeanue ceolicms
@yHKYUL Npu peweHuly YpasHeHUl.

IIpocmeriwue uppayuonanshvle ypasrenus euoa ([ f(x)=a, [ (x)=/g(x).

Vpasnenus éuoa x" =a.Ypasnenus 6 yenvix uuciax.

Cucrembl ypaBHeHU

YpaBHeHHE C JAByMs IEpeMEHHbIMU. JIMHEWHOE ypaBHEHME C JABYMS
nepeMeHHBIMU. [Ipsamasn kak epaguueckas unmepnpemayusi TIUHEUH020 YPAGHEHUs
C 08YMS NepeMeHHbIMU.

[TonsTe cucrteMsl ypaBHEHHN. PellieHne cucTeMbl ypaBHEHUN.

Metonpbl pelIeHUsI CUCTEM JIMHEWHBIX YPaBHEHUU C JBYMS I€PEMEHHBIMU:
epaghuveckuti Memoo, Memoo CJLONHCEeHUs1, METOJT TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBenctBa

UucnoBble HepaBeHcTBAa. (CBOMCTBAa YMCIOBBIX HEpaBEeHCTB. I[IpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB MPH 3aJaHHBIX 3HAYEHUAX [TIEPEMECHHBIX.

HepagenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHcTBa. Obaacmes
onpeoenenusi Hepagencmaa (001acnv 00NYCMUMbLX 3HAUEHUL NePeMeHHOl).

Pemenne nMHENHBIX HEPABEHCTB.

Ksaopamnoe mnepasencmeo u eco pewenusn. Pewenue keadpamHvix
HepaseHcme: UCNOIb308aAHUEe CBOUCME U 2paguKka KeaopamuyHou @QYHKYUU,
Memoo0 UHMepP8aos. 3anuch peuleHus KeaopamHo20 HepaseHCmaa.

Pewenue yenvix u  OpobOHO-pAYUOHATILHBIX  HEPABEHCME  MEmMOOOM
UHMEPBAoa.

CucremMbl HEPABEHCTB

CucTteMbl HEpaBEHCTB ¢ OAHOUN NepeMeHHO. Pelienne cucteM HepaBeHCTB C
OJIHOM TIEpEMEHHOM: JIMHEWHBIX, Kgaopamubsix. VI300pakeHne pelieHus] CUCTEMbl
HEPABEHCTB HA YMCJIOBOM NPSAMOM. 3alIMCh PEIEHNS CUCTEMbI HEPABEHCTB.

DOYyHKIUU

IHonsitue pyHkumMu

JlekapToBbl KOOPAMHATHI HA TJIOCKOCTH. DOPMUpPOBAHUE MPEACTABICHUN O
METaNpeMETHOM TMOHSATUU  «KOOpAMHATB». CrnocoObl 3amaHus (QYHKIUH:
aHaNUTUYECKUM, rpaduueckuil, Tadmuunbld. ['padux dyukuuu. Ilpumeps
GyHKUMNA, TONMy4YaeMbIX B TIPOLIECCE MCCIEAOBAaHUS PA3IUYHBIX PEabHbBIX
IPOLIECCOB M PELIeHUs 3a/ay. 3HaueHue QyHKIUH B Touke. CBoiCcTBa (QyHKIMIA:
o0nacTb  OMNpEJENeHUs,  MHOXKECTBO  3HAUYEHUH,  HYJIH,  I[POMEKYTKH
3HAKOIIOCTOSIHCTBA,  YEMHOCMb/HEYEMHOCMb, TIPOMEXYTKA BO3pacTaHus U



yObIBaHMs, HAMOOJBINICE U HaUMEHbIIIee 3HaueHus1. MccnenoBanue GyHKum mo e
rpaduky.

lIpeocmasnenue 06 acumnmomax.

Henpepuvienocms gpynxyuu. Kycouno saoannvie gpynxyuu.

JIuneiHass GyHKUUA

CaoiictBa u rpaduk JUHEHHONU QYHKIMHU. YTIOBOM KOIPPUIUEHT MPSIMOIA.
Pacnonoxenue rpapuka JIUHEHMHOW (PYHKIUMU B 3aBUCUMOCTH OT €€ YTIJIOBOTO
Koa(duimeHTa U cBoOOAHOTO ujeHa. Haxoowcoenue kodppuyuenmos nuneunou
@YHKYUU NO 3A0AHHBIM YCIOBUAM: NPOXOHCOEHUE NPAMOU Hepe3 08e MOUKU C
3A0AHHBIMU  KOOPOUHAMAMU, HPOXOHCOeHUe NPAMOU Yepe3 OAaHHYIO MOUKY U
napanienbHou OAHHOU NPSAMOU.

KBaaparuynas pyHkuus

CpoiictBa m rpaduk KBaapatndHoW (QyHKIMU (mapadona). [locmpoenue
epaghuka keaopamuynou hyukyuu no mouxam. HaxoxaeHue Hysneu KBaapaTHIHON
bYyHKUMH,  MHOXMCECm8a  3HAYEHUl,  NPOMENCYMKO8  3HAKONOCMOSIHCMEA,
NPOMEHCYMKO8 MOHOMOHHOCHIU.

OO0paTHasi NPONOPUHOHAIBHOCTD

CaoiicTBa QyHKIUU Y = K y = ;—j ['unepOoua.
X

I'pagpuxu ¢ynkyuir. Ilpeobpazosanue epagurxa @ynkyuu y=f(x) ora
nocmpoenus 2pagurxos Qyukyuti éuda y =af (kx+b)+c.

I'pagpuxu gpynxyui y=ar—, y=x,y=%x, y=|x.

X+b
IMocisienoBaTeILHOCTH M MPOrPeCcCHH
Yucnosas MOCJIEI0BATCIbHOCTD. [Tpumepnr YU CJIOBBIX

nocyenoBaTeabHOCTe. beckoHeUHbIe MOCIen0BATENbHOCTH. ApudmeTnueckas
nporpeccus u e€ cBolicTBa. I'eomeTpruueckas nporpeccusi. Popmyna obuieco uiena
U cymmvl N NEpevlX YNEeHO8 apu@Memuyeckol U 2eoMempuiecKol npocpeccul.
Cxooawasncsa 2ceomempuyeckas npocpeccus.

Pemenue TeKCTOBBIX 33124

3anaum Ha Bce apudmMeTHdecKue NeHCTBUS

Pemenne TexcToBBIX 3amay apupmMeTudeckuMm criocobom. Mcmonmb3oBaHue
TaOJIUIl, CXEM, YEPTEKEH, IPYrux CPeACTB MPEJACTABICHUS JaHHBIX MPU PEIICHUU
3a/1auu.

3aiayu HA IBUKEeHHE, PA00TY M MOKYNKHU

AHaJI3 BO3MOXXHBIX CUTYaIlMil B3aUMHOT'O PACOJIOKEHUSI 00BEKTOB MPU UX
JIB>KEHUH, COOTHOIIEHUSI OOBEMOB BBITIOJHAEMBIX Pa0OT MPU COBMECTHOM padoTe.

3ajgaum HA YACTH, 10U, IPOUEHTHI

Pemenne 3amau Ha HaxOXXJACHUE YacTH YKMCJIa M YMCIA 10 €ro 4YacTu.
Pemenne 3amau Ha npoueHTsl U A0JH. [IpuMeHeHne npornopuuii Ipu pelieHun
3a/1ay.

Jlornueckue 3a1a4u

Pemenne normueckux 3amad. Peuwenue nocuueckux 3a0ai ¢ HOMOWbBIO
epacghos, mabauy.



OcHOBHBIE METObI pelleHus] TEKCTOBBLIX 3aaau: apudMeTUYECKHA,
anreOpanueckuii, mepebop BapuaHTOB. [lepsuunvlie npeocmasienusi o Opyaux
Memooax peulenus 3a0ay (ceomempuyeckue u spaguueckue memoosl).

CraTucTuka v TeOpUs BepPOsITHOCTEM

Crarucruka

Tabnuuynoe u rpaduyeckoe NPENCTaBICHUE JaHHBIX, CTOJIOYaThle U
KpYTOBbIE€ JHarpamMmbl, Tpaduku, NpUMEHEHHE AuarpaMM U rpaduKoB IS
OMMCAHWs 3aBUCUMOCTEH pEATbHBIX BEIWYWH, W3BICUeHUE WHHOPMAMHA U3
Tabnui, auarpamMM u rpadukoB. OnucaTenbHBIC CTATHCTHYECKHE IOKA3aTeln
YHUCIIOBBIX HAOOpOB: cpeaHee apudmMeTuyeckoe, Mmeouana, HauUOOJbIIEe U
HaMMEHbIIIee 3HaYeHUs1. Mepbl paccenBaHus: pa3Max, Oucnepcus U CmaHoapmHoe
OmKIOHeHue.

CnyvaiiHas M3MEHUMBOCTh. M3MEHUYMBOCTh NpU U3MEpeHUsx. Pewarowue
npasuia. 3aKkOHOMepPHOCMU 8 USMEHUYUBLIX GEIUUUHAX.

CayuaiiHbie cOOBITHS

CrnydaliHble OMBITHI (PKCIIEPUMEHTHI), dJI€MEHTapHbIE CIIy4ailHble COOBITHS
(ucxonmwl). BepositTHOCTH »diemeHTapHbIX CcOOBITUNA. COOBITHS B CIy4alHBIX
HKCIIEPUMEHTAX U OJaronpUsITCTBYIOIIME dJeMEHTapHble coObITHS. BeposrHocTu
CIIy4aiiHBIX COOBITUNA. OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.
Knaccuueckre BEpOATHOCTHBIE OMBITHI C HCIOJIB30BAHUEM MOHET, KyOHMKOB.
Illpeocmasnenue cobvimuii ¢ nomowwto ouazpamm Jinepa. Ilpomueononodichvie
cobvimus, 00veouneHue U nepeceuenue coovimuu. Ilpasuno  croxcenus
sepossmuocmeti. Cuayuatinviii 6vi00p. Ilpedcmasnenue 3kcnepumenma 6 6uoe
Ooepesa. Heszasucumvie cobvimus. Ymnoowcenue eeposmHocmeli He3A8UCUMbBIX
coovimuu. Ilocnedosamenvrvle Hesagucumvle ucnvimanus. llpencraBienue o
HE3aBUCHUMBIX COOBITUSIX B )KU3HH.

Inemenmovt KOMOUHAMOPUKU

Ilpasuno ymmoowcenus, nepecmanosku, axmopuan uucna. Couemanus u
yucno covemanuu. Popmyna uucna covemanuil. Tpeyeonvnux Ilacxans. Onvimol ¢
OONbUUM  UYUCTOM PABHOBOZMONCHLIX INEMEHMAPHLIX coObimull. Buiuucienue
8eposSIMHOCMElL 8 ONLIMAX C NPUMEHEHUeM KOMOUHamopuwix popmyn. Ucnvimanus
bepuynnu. Yenex u meyoaua. Beposmnocmu cobvimuil 6 cepuu UCnbIMaHuu
bepnynnu.

Cnyuaiinole éenuuunbl

3Hakomcmeo co  CAYHAUHLIMU 8eIUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKDEMHbIX CTYYAUHBIX BENUYUH. Pacnpeoenenue 8€pOSIMHOCMEN.
Mamemamuueckoe ooxcudanue. Ceolicmea MamMemMamuyecKo20  OHCUOAHUSL.
llouamue o 3axome 6onvuwiux uucen. Mzmepenue eepossimuocmet. Illpumenenue
3aKOHA OONbWUX YUCET 6 COYUONO2UU, CMPAXO8aAHUU, 6 30pPABOOXPAHEHUU,
obecneuenuu 6e30NACHOCMU HACELEHUS 8 YPE3B8bIYAUHBIX CUMYAYUSX.

HUcropust MaTeMaTHKHU

Bosnuxnosenue mamemamuxu xax Hayku, smanwvl €€ pazeumus. OcHogHble
pazoenvl mamemamuku. Bwuidarowuecs mamemamuku u ux 6Kk1a0 8 pazeumue
HAYKU.



beckoneunocmv mnoorcecmea npocmulx uucen. Hucia u Onunbl OMpesKos.
Payuonanvuvie uucna. Ilompebnocmv 6 uppayuonanvHuix uucaax. ILllkona
TIugpacopa

3apooicoenue ancebpvr 8 Hedpax apugpmemuku. An-Xopezmu. Poowcoenue
oykeennol cumeonuxu. Il.@Pepma, @. Buem, P. /exapm. Hcmopus eéonpoca o
HAaxoxcoenuu opmyn KopHeu aneeopaudeckux ypasHeHuu cmeneueil, OOnbulux
uemvipéx. H. Tapmanws, /[ic. Kapoano, H.X. Abens, 3.1 anya.

llosgnenue  memooa  KoopouHam, n0360510U4e20 nepegoounv
eeomempuieckue obvexmosl Ha A3bIK aneedpwl. llossnenue epaguxos gyukyuii. P.
Lexapm, I1. @epma. Ilpumepvi pasnuunsix cucmem KOOPOUHAM.

3aoaua Jleonapoo Ilusanckoco (@ubonauuu) o Kpoaukax, uucia
Quobonauuu. 3aoaua o waxmamuou Oocke. CXx00UMOCmb 2eOMempUiecKou
npozpeccuu.

Hcmoxku meopuu eeposamuocmeti: cmpaxogoe oeno, asapmmuvle uepwl. 1.
®Depma, b.I1lackans, A. bepuynnu, A.H.Koamozopos.

Pone  poccutickux  yuéuvix 6 pazeumuu mamemamuku: JI.Ounep.
H.U.Jlobauesckui, I1.J1. Yebviwes, C. Kosanesckasn, A.H.Koamoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u
Hasueaykux Hayk, paseumue poccuiickoeo groma, A.H.Kpwinos. Kocmuueckas
npoepamma u M.B.Kenowviu.



TEMATHUYECKOE INIAHUPOBAHHUE
C OITPEAEJIEHUEM OCHOBHBIX BU1OB YYEBHOU AEATEJBHOCTHU

TemaTnyeckoe MIIAHUPOBAHUE pPEAM3YET OJMH W3 BO3MOXKHBIX TOJXOJIOB K pacHpeleNieHHuI0 HM3y4yaeMOro Marepualna
JUHUU ydeOHo-MeToaudeckux kKomiuiekcoB (YMK) «Anrebpa» 7-9 kiaccoB astopoB: opodeeBa I'.B., Cysoposa C.b.,
bynumoBuu E.A. u 1p..

B TemaTnyeckoM miaHUPOBaHUH Pa3feiibl OCHOBHOTO COACPKaHUS Pa30UTHI HA y9eOHBIE TEMBI B TIOCIEI0BATEIIBHOCTH MX
U3Y4YEHUS 110 YUEOHHKaM

- AnreOpa. 7 kimace : y4e0. st obmeoopasosar. opranuzamuii / I.B. Jlopodees, C.b. CyBoposa, E.A. ByanmoBuy u ap. —
M : Ilpocsemenue, 2014 — 287 c. : un.;

- Anrebpa. 8 kiacc : yue0. nis obuieodpazonar. opranuzanuii / I'.B. Jlopodees, C.b. CyBopoBa, E.A. BynumoBuu u ap. —
M : Ilpoceemenne, 2014 — 288 c. : ni.;

- Anrebpa. 9 knacc : yue0. nis o0meoopazosar. opranuzanuii / I.B. Jopodees, C.b. CyBoposa, E.A. bynumoBuy u nip. —
M : IIpocsemenue, 2015 — 336 c. : un.;

7 K1acc
Howmep rnassl/ HaunmMenoBanue OcHOBHOE coJiep>KaHKe KonuyectBo XapakTepucTuka
naparpada riaBbl/maparpada 4acoB OCHOBHBIX BUIOB YUEOHOU
NEeATETLHOCTH
I'maBa 1 JpoOu 1 NpOLEHTHI 12 OnepupoBarb Ha 0a30BOM
1.1 CpaBHeHue npoOeit MHO)kecTBO 2 ypoBHe' MTOHATHSIMU:
1.2 Breruucienus ¢ paIrMoHaTbHBIX YHUCEI. 2 MHOECTBO, DIIEMEHT
paIoHaIbHBIMU YHCIIAMH CpaBHeHue paIrmoHaIBHBIX MHO’KECTBa, MOJIMHOMXECTBO,
1.3 CrerneHb ¢ HaTypaJlbHbIM YHCEIL. HeticTBus C 2 NPUHAICKHOCTD; 3a/1aBaTh
TOKa3aTesieM panmoHaIbHBIMU YHCIIaMHU. MHOKECTBA TEPEUUCICHUEM
14 3ajaur Ha MPOLICHTHI IIpeocmasnenue 3 HX DJIEMEHTOB.
1.5 CTaTUCTHUECKHE PAYUOHATLHO20 yucna 2 OnepupoBath Ha 0a3oBOM
XapaKTEPUCTUKH 0ecsmuyHol 0poowio. YpOBHE MTOHSATHSIMHU:
1.6 [Mocnenusas HI/Iq)pa CTEIIEeHH Crenens ¢ HaTypaJIbHbIM - HAaTypajJbHOEC YMCJIO, IEJI0C

1 o < o
3}Z[CCB " JajJe€ — paCrno3HaBaTb KOHKPETHBIC ITPUMEPHI 06IJ_U/IX TIOHATHUHU 110 XapaKTCPHBIM NIPU3HAKaM, BBIITOJIHATH JCUCTBUA B COOTBETCTBUU C ONIPEACIICHUEM U IPOCTCUIINMHU
CBOICTBaMHU HOHS{THﬁ, KOHKPETHU3NPOBATh IPUMEPAMHU 06IIII/I€ IIOHATHS.




151 mex, KoMy UHMepecHo
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3auer Ne |

MOKa3aTeJIeM.

Pemenue TEKCTOBBIX
3aa4y apu(pMETHIECKUM
CIIOCOOOM. Ucnonb3oBanue
TaONMIl, CXeM,  4YepTexeH,
TPYTHX CPEACTB
MPEJCTABICHHUS] JaHHBIX MpHU
pelIeHUH 3aa4H.

Tabauunoe u
rpaguueckoe MpeacTaBICHUE
JAHHBIX, cTo0YaTheIe u
KpYTOBBIE JTUarpaMMBl,
IPUMEHECHHE JuUarpaMm JyIs
OTIMCAHUS 3aBUCHUMOCTEH
peabHBIX BEJINYHH,
U3BJICUCHUE WH(pOpMAIUU U3
Ta0IuII, JarpamM.
OnucarenbHbIE

CTAaTHUCTUYECKUE  TOKA3aTeNH
YUCJIOBBIX HAOOpOB: cpeaHee
apupMeTuyecKoe,  Mmeouaua,
HamOOJbIIEE W HaMMEHbIIIEe
3Ha4YeHUsA. Mepsl pacCeMBaHUS:
pa3max.

YHCIIO, OOBIKHOBEHHAS
JIpoOb, HecATHUYHas JApoOb,
CMEIIaHHAas JpoOb,
palMoOHaIbHOE YHCIIO;
HCII0JIb30BaTh CBOMCTBA
YyCell U MpaBWIa JCUCTBUM
npu BBIIIOJTHCHUU
BBIYMCJICHU; HCIIOJIb30BaTh
IIPU3HAKKU JEIMMOCTH Ha 2,
5, 3,9, 10 npu BbINOJHEHUHN
BBIYUCIICHUW U  PEUICHUU
HECJIOKHBIX 3aj1a4;
BBITIOJIHSTH OKpYIJICHHE
pallMOHAIBHBIX  YHMCEI B
COOTBETCTBHUM C IIpaBUJIaMU;

pacrno3HaBaTh
panoHaIbHbIE qHCIIa;
CpaBHMBATh YUCIIA.

BrimonHsaTh HECIIO)KHBIE
npeoOpa3oBaHus IS
BBIUHCIICHHS 3HAaYCHUH
YHCIIOBBIX BBIPXKCHHM,

COJEpXKAIIUX  CTENEHH C
HaTypaJbHBIM MIOKa3aTENEM.

OueHuBathb pe3yIbTaThI
BBIYHMCIICHU TpU PELICHUN
PaKTUYECKUX 3a/1ay;
BBITIOJIHATH CpaBHEHUE
quCe B peabHBIX
CUTYaLMSIX; COCTaBJIATH

YHUCJIOBBIC BBIPAXKCHUA IIPU




pelieHun PAKTHYECKUX
3aJa4 W 3adad W3 JPYrux
y4eOHBIX TIPEIMETOB.

HNmeTs mpencTaBieHHe O
CTaTHCTUYCCKUX
XapaKTEPUCTHUKAX;
MPEACTABIATh JIaHHBIC B
BUJIC TaONMI, JUarpaMM;

YUTATh nHdopmarmio,
NPEJCTAaBICHHYI0O B  BHJE
Ta0IUILIBL, aarpaMMsl;
ONPENENATh OCHOBHBIE
CTaTUCTUYECKUE
XapaKTEPUCTUKN YHUCIIOBBIX
HaOOPOB; CpaBHUBATb
OCHOBHBIE ~ CTaTUCTUYECKUE
XapaKTEPUCTUKH,
MOJIyYeHHbIE B  Ipoliecce
pelLIeHus MIPUKJIATHON
3a/auu, U3yYeHUs
PEAbHOTO SIBICHUS.

Pemars HECJIOXKHBIE
CIOXKETHBIE 3aJa4d Pa3HbIX
THUTIOB Ha BCE

apupMeTHIEeCKUE JEUCTBUS;
CTPOUTH MOJENb YCJIOBUS
3amauyn (B BUIE TaOJIMIIBI,
CXEMBI, PUCYHKa), B KOTOPOU
JlaHbl 3HAYEHUS JIBYX U3
TPEX B3aUMOCBSI3aHHBIX
BEJIMYMH, C ILEJIbI0 IOUCKA




pereHus 3aj1auu;
OCYILECTBIISAThH CI1oco0
NOWCKa pEeUIeHUs 3a7adyd, B
KOTOPOM paccyxaeHue
CTPOUTCS OT YCIOBHUA K
TpeOOBAHHIO WIIH oT
TpeOOBaHUSI K  YCIIOBHIO;
COCTaBIISITh IUIAH pEIICHUs
3aJa4uM; BBIACNIATH OTalbl
pelieHus 3a]a4H;
UHTEPIPETUPOBATH

BBIUHCIIUTEIHHBIC

pe3yiapTaThl B 3ajaue,
UCCIIEI0BaTh  IOJYYEHHOE
pellieHue 3aJayd; pemarhb
3aJ]aud  HAa  HAXOXKICHHE
YacTH YUCIIA U YKCia MO €ro
YaCcTH; HAXOAUTh MPOICHT
OT 4YHWCla, YHCIO  TIO
MPOIEHTY OT HEr0, HaXOAUTh
MPOIEHTHOE CHIDKEHUE WIIH

MIPOIIEHTHOE MIOBBIIIICHHUE
BCJIMYHUHBI; pemarb
HECJIOJKHBIE JIOTHYECKHE
3aJ1a49u METOI0M

pPacCyXXJIeHUW;  BBIJBUTAThH
TUNOTE3bl O  BO3MOJKHBIX
MpeIeIbHBIX 3HAYCHUSX
HMCKOMBIX B 3aj/lau€ BEJIMYUH
(menmaTh MPUKUIKY).

Onepuposams NOHAMUAMU.




MHOJHCECMBO HAMYPAIbHbBIX
uucei, MHod)cecmeo UYejlblx

yucei, MHOHCECMBO
pPayuUOHATIbHBIX yucel,
ceomempudecka
UHmepnpemayus
HamypalbHblX, yeliblXx,
PAUYUOHAIbHDBIX, quceli,

NnoHUMAamMsb U OOBSACHAMb
CMbICIT l’lOS’MLﬂ/tOHHOZZ 3anucu

HamypaibHOc0o uuciaa,
6blNOJIHANb 6blYUCTIEHUA, 6
mom yucie c

UcCnoab3oeaHuem npué'Moe
PAUUOHATIBHBIX 8bl'{uCJZ€HZ/lZZ,'

BbINOJIHAMb OKpyenenue
PAYUOHANBHBIX — YUCeN — C
3a0anHO MOYHOCMbIO;
npeocmaeisims

PAYUOHANbHOE YUCTO 8 BUOe
0eCAmUYHOL opoou,
YROPAO0OUUBANmb yucna,
3anucanubie 8 sude
00bIKHOBEHHOT u
0eCAmUYHOL opoou,

naxooume HOI u HOK
yucen U UCNOIb308AMb UX
npu peweruy 3a0ay.

Ipumensmo npasuia
NPUOTIUNCEHHBIX BbIYUCTICHULL
npu peuieHur nPaKmu4ecKux




3a0ay U pewieHuu 3a0ay
opyaux VUeOHbIX
npeomemos; 8bINOIHAMb
cpasHenue — pe3yIbmMamos
BLIYUCTEHULL NPU  peuleHuu
NPAKMUYECKUx 3a0ay, 8 mom

qucuae l’lpu6ﬂu9fC€HHle
6blllMCJZeHulZ,' cocmaenisims U
oyerusambv qucioesle

BbIPAdICEHUSI NpU  peuleHuU
npakmuyeckux — 3aday U
3a0au u3 Opyeux Y4eOHblx
npeomMemos; 3anucvléams u
OKpPY2NISAMb yucnosvie
3HAYEHUSl PeabHbIX BeTUUUH
C UCNONb308AHUEM DA3HBIX
cucmem usmepeHus.

Pewams npocmule u
CNIOJICHblE  3a0ayu  PA3HBIX
munos, a makdxce 3adavu
NOBBIUEHHOU — MPYOHOCMU,
UCNOIL3068aMb pasHvle
Kpamkue 3anuc Kax mooeiu
MEeKCMO8 CIONCHbIX 3a0ay
0J1s1 NOCMPOEHUsT NOUCKOBOU
cxembl U pewleHus 3a0au,
pazuuames mMooeib meKkcma
U MoOenb peuleHuss 3a0ayu,
KOHCMpYyupoéams K OOHOU
Mooenu peuteHus
HeCNIOJCHOU 3a0a4l pa3Hbvle




Moo0enu mekcma  3a0avu;
3HaMb U NPUMeHsmMb 00da
cnocoba noucka peuieHus
3a0au (om mpebosanus K
VCI08UIO U OM YCI0BUSL K

mpebosanulo),  6blOEANMb
9mManvl pewieHus: 3a0adu U
cooepoicanue Kaxi#c0020
amana, ymems blOUPAMb
ONMUMATLHBIL Memoo
peutenus 3adauu u

0CO3HABAMb 8bIOOP Memooa,
pacemampusams  pa3iudHble
Memoobvl, HaAX00UMb PAa3Hble
pewenuss  3a0avu,  eciu
BO3MONCHO, AHAIUZUPOBANMDb
3ampyoHeHus: npu peueHuu
3a0ay, BbINONHSMDb
pasiuyHvie Npeoopaz08aHUs.
NpPeOIOHCEHHOL 3a0ayu,
KOHCMPYUpo8amup HoBble
3a0ayu U3 OAHHOU, 6 MOM
yucine oopammule;
UHMePnpemuposams
BbIYUCTUMENbHbIE
pe3yibmamsl 8 3adaue,
uccneoosams — NOLYYEHHOe
peulerue 3a0aqu; peuams
PpazHooopasuvle 3a0a4u «HA
yacmuy, pewams u
000CHOB8bIBAMb ceoe




peuienue 3a0aq (8vloensmb
MAMEMAMUYECKYI0  OCHOBY)
HA — HAXoJCOeHue  4acmu
Yyucana U Yucia no e2o yacmu
HA  OCHO8e  KOHKDEMHO20
cmulcnia  Opobdu;  peulamsy
3a0auu HaA NPOYeHmvl C
000CHOBAHUEM,  UCNONbL3YS
pasuvie Ccnocoobvl, pewams
HeCloJICHble  3a0a4u  No
Mamemamuyeckoul
cmamucmuxe.
Onepuposams NOHAMUAMU:
cmonbuameie U Kpyeosbvie
ouazpammbt, maoauysl
OAHHbBIX, cpeoHee
apugpmemuueckoe, meouanuda,
HauboIbwee U HaumeHvllee
3HA4eHUsT 8blOOPKU, PAMAX
8b100pPKU; U36/1eKaAMmb
ungopmayuio,
npeoCcmasieHHyI0 8
mabauyax, Ha Ouaspammax;,
COCMasisaimy maobauywl,
cmpoums  OuaspamMmvl  HA
OCHOB€ OAHHbIX, U361EeKAMDb,

UHMeEPNPemuposanms u
npeobpazoevleams
ungopmayuio,
npeoCmasieHHyIO 8

mabauyax, Ha OuUazpammax,




ompasncaruLyro ceolicmea u
xapakmepucmuku pealbHblX

npoyeccog U sAGIeHUll;
onpeoensims
cmamucmuyeckue

Xapaxkmepucmuky  6b100poK
no mabauyam, ouazpamman,
BbLINOIHAMb ~ CpABHEHUe 8
3asucumocmu  om  yeuu
peuieHust 3a0a4u.

I'maBa 2 [Ipsimas n oOpaTHas MPONOPIIMOHAIBHOCTh 8
2.1 3aBUCUMOCTH U (OPMYIIBI [Ipumenenue 2
2.2 [Tpsimasi MPOMOPIIMOHATBHOCT. |IPOIIOPLMKA  NIPU  PEIIECHUU 2
Oo6patHas 3aJad.
IPONOPIUOHAIIBHOCTD
2.3 [Tponoprinu. Pemenune 3amau c 2
ITOMONIBIO MPONTOPIIUI
2.4 [IponopioHanbHOE eJIeHne 1
2.5 3aaun Ha «CJIOKHBIE -
nponopuuu (/[ns mex, komy
UHMEPeCHO)
3auer No 2 1

Pemate  3amaum  pasHbIX
TUNOB  (Ha paboTy, Ha
MOKYIKHA, Ha JBIKCHHE),
CBS3BIBAIOIITUX TpH
BEJIMYUHBI, BBIJCIATh JTH
BEIMYMHBI U  OTHOILIEHUS
MEXJy HHUMH, HaXOJWUTh

IMPOOCHT OT 4YMCJia, YUCJIO I10
IMPOLCHTY OT HECTO, HAXOAUTDH
IMPOOCHTHOC CHWIKCHUC HJIN

MPOIIEHTHOE [TOBBIIIICHUE
BEJIMYHUHEI; peniathb
HECIJIOKHBIE JIOTHYECKHUE
3a7a4yu METOIOM
pacCyKJICHUH.

pewiamsb  pa3zHOOOPA3HbBIE
3a0ayu «Ha yacmuy;
oco3naséams U O0OBACHAMDb
UOEHMUYHOCIb 3a0ay
PA3HbIX munoe,

C643bl6dAIOUIUX mpu




gelUuuUHbl (Ha pabomy, Ha
NOKYNKU, Ha Os8udicenue),
8bIO0ENSIMb MU BETUUUHBL U
OMHOWIEHUsL MedHCcOy HUMU,
NPUMEHAMb UX NPU peuleHUuU

3aoadu, KOHCMPYUpOo8amsy
cobcmeenHble 3a0au
VKA3AHHbIX MUNOE.
I'maBa 3 Brenenue B anrebpy 10 BoInonHaTh HECJIOKHbBIC
3.1 bykBeHHass 3amuch CBOMCTB Bripaxkenue c 1 npeodpa3zoBaHUs LEJTbIX
JIEUCTBUN HAJ| YUCIIaMU ePEeMEHHOM. 3HaueHue BBIDOKECHHUIA:  PaCKpPHIBATh
3.2 [IpeoOpa3zoBanrue OyKBEHHBIX | BBIPAXKEHUS. IToncranoBka 3 CKOOKH, MIPUBOJUTH
BBIPKCHUIM BBIPKECHUI BMECTO MOI00HBIE CcllaracMbie
3.3 PackpbiTie ckobok MIEPEMEHHBIX. 2
3.4 [TpuBenenue 10T0OHBIX 3
CJIaraeMbIX
3.5 Eme pa3 o 3akoHax anreOpbl -
([na mex, komy unmepecno)
3auer No 3 1
I'naBa 4 YpaBHeHUS 11 OnepupoBath Ha 0a30BOM
4.1 Anrebpandeckuil crmocod UucnoBoe paBEeHCTBO. 1 YPOBHE MTOHSTUSAMU:
peleHus 3ana4d CBONCTBA YHCIIOBBIX PABEHCTB. PaBEHCTBO, YUCIIOBOE
4.2 KopHu ypaBHeHus PaBeHcTBO ¢ mepeMEHHOM. 1 PaBEHCTBO, YpaBHEHHE,
4.3 Pemenue ypaBHeHHI [TonsiTe ypaBHEHUS W KOPHS 5 KOpPEHb ypaBHEHWUS,
4.4 Pemenue 3amady ¢ MOMOIIbIO | YPABHEHHUS. 3 pEHICHHUE YPaBHCHHUS,
ypaBHEHUIA Pemenne muHEHHBIX MPOBEPATh,  SBISICTCS  JIA
45 HGKOTOPLIC ypaBHeHHﬁ. - JAHHOC€ YMCJIO PCUHICHHUEM
HEAITOPUTMHUYECKUE TPUEMBI OcHOBHEIE MCTOJblI PCHICHUA YpaBHCHUA; COCTABJIAATL H
pelIeHust ypaBHeHI/If/'I (ﬂﬂﬂ TCKCTOBBIX 3aza4. pemaTh JIMHCUHBIC
mex, Komy uHmepeCHo) apH(bMeTquCKHﬁ, YpaBHCHUA IIpU PCUHICHUHU
3auer No 4 anreOpandecKuil. 1 3a/lady, BO3HUKAIOIINX B




JIPyTUX y4eOHBIX

npcamMcCeTax; IIPOBCPATH
CIIPaBCIJINBOCTb YHMCJIOBBIX
PaBCHCTB.

Pemate 3amaum  pasHBIX
tunoB (Ha pabory, Ha
NOKYIKHA, Ha JBW)KECHHE),
CBSI3BIBAOIINX TpH
BEJINYMHBI, BBIICIATH OTH
BEJIMYMHBI W  OTHOLICHHUS
MEK Y HUMU; 3HaTh
pasinune CKOPOCTEN
o0ObeKTa B CTOsSlUEH BOJE,
IIPOTUB  TEYEHUA U IO
TEUCHUIO PEKU; CTPOHUTH
MOJIeTb YCJIOBHS 3ajaud (B
BUJE  TaOJMIBL,  CXEMBI,
PUCYHKA WIH ypaBHEHUS), B
KOTOpOM J1aHbl 3HAYEHUS
JBYX u3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYMH,
C LENbI0 TOUCKA PEIICHUS

3aj1auu; OCYIIECTBIISITh
Croco0 TMOMCKa peuieHus
3ajJ1auu, B KOTOPOM

paccyXJIeHUe CTPOUTCA OT
yCJIOBHSI K TPeOOBaHUIO WIIH
OT TpeOOBaHUS K YCIOBHIO;
COCTaBJISITh IUIAH pEIIeHUs
3aJjauM; BBIACNATH OSTalbl
pelieHus 3a]a4H;




UHTEPHPETUPOBATH
BBIYHMCIIUTENbHBIC
pe3ynbTaThl B 3ajade,
UCCJIEIOBATh  MOJIyYEHHOE
pelieHue 3a1auu.
Onepuposams  NOHAMUAMU:

ypaeneHue, KOpEeHb
ypaeuenus,  pagHOCUNbHbIE
ypaeHeHus, peuiamy

JIUHelinble  YPAGHeHUs U
VpasHenus,  c8oouUMbvle K
JIUHEUHbIM ~ C  NOMOWbIO
MOACOECBEHHBIX

npeoobpazosanuii;

cocmasnsimb U peuiambs
JIUHElHble VpasHeHus,
YpasHenusl, K HUM
ceoosawuecs, npu peuieHuu
3a0au  Opyaux  Y4eOHbIX
npeomemos; 8bINOIHAMb
OYEHK) npasoonoooous.
Pe3yIbmamos, Noy4aemulix
npu  peweHuu  JTUHeUHbIX
VpasHeHuli npu  peuieHuu
3a0au  Opyaux  Y4eOHbIX
npeomemos; eblOUpPaAMb
coomseemcmayroujue

YpasHeHus: 0l COCMAGIeHUs.
Mamemamuyeckonu  Mooenu
3A0aHHOU peanvHou
cumyayuu Ui NPUKIaoHoU




3a0ayu; ymemsp
UHMePnpemuposams

NOJIVHEHHbII NpU  peuleHuu
VpaeHeHus — pes3yibmam 8

KOHmMeKcme 3a0anHOl
peanvHol  cumyayuu U
NPUKTIAOHOU 3a0auu;
AHAUBUPOBAMD

BCEBO3MOJICHbIE  CUMYAYUU
83AUMHO20  PACNOJIONCEHUS
08YX 00beKmMO8 U U3MeHeHUe
UX  Xapaxkmepucmux — npu
COBMECMHOM 08UMCeHUU
(ckopocmp, epems,
paccmosinue) npu  peuieHuu
3a0ay Ha O8udCeHUue 08YX
00beKmMo8 Kaxk 6 0OHOM, MaK
U 8  NPOMUBONOJIONCHBIX
HaNpasieHusx, O0CO3HABAMb

u 00BACHAMb
UOEHMUYHOCb 3a0ay
PA3HbIX Munoe,
CB53b18AIOUUX mpu

geluyUHbl (Ha pabomy, Ha
NOKYNKU, Ha  O8udceHue),
gbl0eNIAIMb MU BENUUUHBL U
OMHOWEHUSL MedHCOy HUMU,
NPUMEHAMb UX NPU peuleHUuU
3adav, KOHCMPYUpo8ams
cobcmeeHHbie 3adau
VKA3AHHBIX MUNnos,




osnademow OCHOBHbIMU

Memooamu peuterus
CIOCEMHBIX 3a0au:
apugmemuyecxuil,
aneebpauyeckull.

I'naBa 5

| Koopauuats! 1 rpadukn

IIpoBepsaTh CripaBeqJIMBOCTH




5.1 MHO»xeCcTBO TOYEK Ha Yucnosie HEPaBEHCTRBA. 1
KOOPJAMHATHOW MPSIMOM [IpoBepka CIIPABEINIMBOCTH
5.2 PaccTosiHue M1y ToukaMyd ~ |HEPAaBEHCTB  IIPU  3aJaHHBIX 1
KOOPJAMHATHOM TIPSIMOM 3HAYCHUSAX TIEPEMEHHBIX.
5.3 MHOX€ECTBO TOUYEK Ha JlekapToBbl KOOpPAWMHATHI Ha 2
KOOPJIMHATHOM TUIOCKOCTH IJIOCKOCTH. dopMupoBaHue
5.4 ['paduku MPEACTABICHUIM 0 2
55 Eite HECKOJIBKO Ba)KHBIX METaNpeaIMETHOM IOHATUU 1
rpa(bHKOB «KOOpAHUHATBD».
5.6 I'paduKu BOKPYT Hac I'paduueckoe mnpeacraBicHUe 1
5.7 ['paduku 3aBUCUMOCTEH, AaHHBIX, rpaguk, -
3aJIaHHBIX PABEHCTBAMU C NPUMCHEHHE TIPaduKoB UL
MoxyssiMu (s mex, Komy OTIMCAHUS 3aBUCUMOCTEM
UHmMepecHo) peabHBIX BEJINYHH,
3auer No 5 U3BJICUCHUE WH(pOpMAIUU U3 1
rpauKoB.
I'maBa 6 CBoiicTBa CTENEHU C HATYPaJIbHBIM ITOKa3aTelIeM 9 Onepuposamsv ~ nNOHAMUAMU
6.1 [IpousBeneHne u 4acTHOE CremeHb ¢ HaATypaJbHBIM 3 cmeneHu ¢ HAMypaibHbIM
CTEICHEN roKaszaTejaeM M €€ CBOMCTBaA. noxkazameinem.
6.2 CreneHb CTENeHH, [IpeoOpazoBanusi BBIpaKEHUH, 2 BrinonHaTs HECJIOKHBIC
IPOU3BEICHUS U IpOOH COJIeprKaIluX CTEIICHH c npeodpa3zoBaHms TUTS
6.3 Pemenne KoMOMHATOPHBIX HATypaJbHBIM ITOKA3aTEJIEM. 2 BBIYHCJICHUSA 3HAYCHUU
3a/1a4 IIpasuno VMHOIICEHUS, YUCJIOBBIX BBIPKCHUMA,
6.4 ITepecTaHOBKH nepecmano8KuU, Gaxmopuan 1 CoIepKaIUX  CTETICHH  C
6.5 prro]gble IIEePECTAaHOBKHU (’H_]Zﬂ quciaa. - HaTypaJIbHBIM IIOKAa3aTCJICM.
mex, KoMy UHMepecHO) Onepuposamv NOHAMUAMU.
3auer Ne 6 1 ¢axkmopuan yuca,
nepecmaHo8KuU, pewams

3a0ayu HA 6blHUC/IeHUE
eeposAnHocmu C noocuemom
Kojqudyecmea eapuaHmoe c




NOMOULbIO KOM6uHam0pul<u.

['naBa 7 MHoro4jieHbl 17
7.1 OnHOWIEHBI U MHOTOWICHBI OnHouies, MHOTOYJIEH. 1 Hcnonvzosams Gdopmynvi
7.2 CnoxeHue U BbIYUTAHHE JIecTBUSL C OJHOYICHAMU H 2 COKPAWEeHHO20 YMHONCEHUS.
MHOTOYJICHOB MHOTOWICHAMU (crnoxeHnue, (keaopam cymmsl, Keaopam
7.3 YMHOKEHHE OJTHOWIEHA Ha BBIYUTAHUE, YMHOXEHUE). 2 pasHocmu) Oas YNpOujeHusl
MHOT'OYJICH DopMyIb COKpAIIEHHOTO 8bIUUCTIEHUU 3HAYeHUl
7.4 VYMHOXKEHUE MHOTOYJIEHA HA YMHOXCHHA: KBaJApaT CyMMBI U 3 6blpa5)fC€HulZ,' BbINOJIHAMb
MHOTOYJICH Pa3HOCTH. npeobpazosanus yenvix
7.5 dopmyJibl KBajipaTa CyMMBI U Hcnons3oBanue TaOIHII, CXEM, 4 6blpaf)fC€HuL7.' delicmeusi ¢
KBaJ[paTa pa3sHOCTH YepTekKe, JpPyrux CpeacTB OOHOUNIeHaMu  (cllodicenue,
75 Pelrenue 3a1a4 ¢ MOMOIIBIO NPEICTaBICHUS JaHHBIX TIPH 3 gbluUmManue,  YMHONCEHUE),
ypaBHEHMIA pellleHuy  3a1add.  AHanu3 oelicmeuss ¢ MHO20OYUNEHAMU
7.6 Jlenenue ¢ ocraTkoM (/s BO3MOYHBIX CUTYaIIHi - (cnooicenue, eblyumanue,
mex, KoMy UHMePecHo) B3aMMHOTO PaCIOJIOKEHUS VMHOOJICeHUe);  BbINOJIHAMDb
3ayernr Ne 7 u Ne 8 O00BEKTOB IIPU UX JABHKECHUH. npeobpazosansl
aneeopauyecKux
BbIPAJICEHULl NpU  pelleHuU
3a0au  Opyaux  Y4eOHbIX
npeomemos; pewamp
ypaeueHus,  c800uUMble K
JUHEUHbLIM € NOMOWbIO
MOoXNCOeCmEeHHbIX
npeoobpazosanull.
Ananusuposamso

BCEBO3MOJICHbIE — CUMYAYUU
83AUMHO20  PACNONONCEHUSL
08YX 00BEeKmMO8 U U3MeHeHUe
Ux Xapakmepucmukxk — npu
COBMECMHOM O08UdICeHUU
(ckopocmy, spemsl,




paccmosiHue) npu peueHuu
3a0ay Ha O8udCeHue 08YX
00beKmMo8 Kaxk 6 0OHOM, MAaK

U 8 NPOMUBONOJONCHBIX
HanpasieHusx,;
I'maBa 8 Pa3no)keHre MHOTOUJICHOB HA MHOYKHUTEINN 17 Buvinonname  pasnoodicenue
8.1 Brinecenue o61ero ®opMybl COKpAILEHHOI O 2 MHO20UIEHO8 Ha
MHOKHUTEIIS 328 CKOOKHU YMHOKCHHSI: Pa3HOCTh MHOMCUMENU — OOHUM U3
8.2 Criocob rpynmupoBKH KBaJpaToB. Paznoxenue 3 cnocobog:  eviHeceHue  3a
8.3 dopMyIia pa3HOCTH KBAJAPATOB |MHOTOWIEHA HA MHOMKHTEIN: 3 CKOOKY, 2PYNRUposKa,
8.4 dopmysa pa3HOCTH U CyMMBbI | BBIHECCHHE ob1ero 2 UCNOIb306AHUE dopmyn
KyOOB MHOXKHTEJIS 3a CKOOKH, COKPAWEHHO20 VYMHONCEHUSL,
8.5 Pasiioxenue Ha MHOKUTEIU C | 2PYINUPOSKA, npuMeHeHue 3 8bINOIHAMb NPeoObPA306aAHUS
TIPUMEHEHNEM HECKOIBKIX Gdopmyn COKPAWEHHO20 aneebpauyeckux
CII0CO00B VMHOICEHUSL. BLIPAJICEHUNl NPU  peuleHUU
8.6 Pemenue ypaBHEHMI ¢ 2 3a0au  Opy2ux  yueOHbix
IIOMOIIIBIO PA3JIOKEHUS Ha npeomemos; pewams
MHOKUTEIN ypaeueHus,  c800uUMble K
8.7 Heckonbko 6osiee CloKHBIX - JUHEUHBIM € NOMOW{bIO
puMepoB (/s mex, Komy MOoIAHCOeCMBEHHbIX
UHMepecHo) npeoobpazo8anull.
3auetr Ne 9. Pabota Hajg omrmOKkamu. 2
I'naBa 9 YacToTa 1 BEpOSITHOCTD 4 Onepuposams  NOHAMUAMU.
9.1 OTHOCHUTENBbHAS YacTOTa Cinyuaiinbie OTIBITHI 1 CY4auHbIU onwvim,
CIy9aitHOTO COOBITHSI (9KCIIEpUMEHTBHI), CY4aUHbIU 86100p,
9.2 BeposiTHOCTH ciTydaifHOTO AJIEMEHTapHbIE CIIyJaitHbIC 2 ucnvlmanue, 3j1eMeHmapHoe
COOBITHS cOOBITHS (ucxonipl). caydaunoe coovimue
9.3 Jlenenwue ¢ octatkoM (/s BeposiTHOCTH ~ 3i1eMEHTapHBIX - (ucxoa), Knaccuieckoe
mex, KoMy UHMepPecHO) COOBITHH. CoObITHs B onpeoejnieHue B8eposmHOCmU
3auet Ne 10 CIIyYaWHBIX JOKCIIEPUMEHTAX U 1 CAYUAUHO20 coovimus,




0JIaronpUsATCTBYIOLIME
AJIEMEHTapHbIE COOBITHS.
BepostHoctn CIIyYalHBIX
COOBITHH. OneIThI C
PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMUA  COOBITHUSIMHU.
Kitaccuueckne BepOATHOCTHBIE
ONBITBI C  MCHOJIb30BAHHEM
MOHET, KyOukoB. [Ilpasuno
CILOJICEHUSL 6EPOAMHOCIEN.

onepayuu HAO CHyYAUHbIMU
cobbimusimu.

IToBTopenue. Pemienne 3agay. MToroBble KOHTpOJBHBIE pabOTHI (3a TMEpPBOE
MOJIYTOJIUE U 32 TOJI)

Hroro
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& Kiacc

Howmep HaunmenoBanue OcHOBHOE cojiep>KaHKe KonuyectBo XapakTepucTuka
TJ1aBbl/ riiaBel/maparpada 4acoB OCHOBHBIX BHJIOB y4eOHOM

naparpada JIESATETLHOCTH
I'maBa 1 Anrebpanyeckue qpoou 22 BrimonasaTh HECJIOKHBIC
1.1 UYro Takoe [IpeoOpazoBanue TpoOHO- 2 npeoOpa3oBaHus ISl BBIYMCIICHUS
anrebpanveckasi IpoOb | TMHEHHBIX BBIPAKECHUN: CIIOKEHUE, 3HAQYEHUM YHCIIOBBIX BBIPAXKECHUU,
1.2 OcHoBHOE CBOICTBO | YMHOXEHHUE, JIeTICHUE. 2 coJiep KaIImx CTCTICHU C
apobu Aneebpauueckas 0podb. HaTypaJbHbIM TIOKa3aTelieM,
1.3 CnoxxeHue u Jlonycmumvie 3Ha4eHus 4 CTENIEHU C TICJIBIM OTPHIATCIIHHBIM
BBIUUTAHUE nepemeHHbIX 8 OpoOHO- II0Ka3aTeseM; HCMOJIb30BaTh
anreOpandecKux PAYUOHATIbHBIX BLIPANCCHUSIX. bopmyIIbl COKpAIIIEHHOTO
npobei Cokpawenue aneeopauyeckux YMHOXEHUsSI  (KBaJpaT  CyMMBbI,
1.4 YMHOXKEHHUE U ejicHue | Opooeli. IIpuseoenue 2 KBaJpaT pPa3HOCTH, Pa3HOCTh
anrebpandecKux aneeopauyeckux opobeti Kk obdbuemy KBaJpaToB) TUTSt YIPOILIECHUS
apoben 3HAMeHamelio. eucmesus c BBIYMCJICHUN 3HAYCHU BBIPAKECHUN;
1.5 I[IpeoGpaszoBanue aneeopauyecKkumu opoosamu. 3 BBIIIOJIHATH HECJIOXKHEBIE
BBIPAXKEHUIA, cll0diCcenue, svlyumanue, npeoOpa3oBaHus APOOHO-TUHEHHBIX
COZIEPIKALIMX VMHOMCEHUe, OelleHuUe. BBIDAKCHUM U BBIPAXKEHHUU  C
anrebpanyeckue apoou CreneHn c LEJTBIM KBaJpaTHBIMU KOPHSMH; IOHUMATh
1.6 CTemneHb ¢ LeIbIM MTOKa3aTeJIeM. 3 CMBICJT 3aMKMCH YKCTIa B CTAHAAPTHOM
moxasareljieM BUJC, OIIcpupoBaTb Ha 0a3o0BOM
1.7 CBOJICTBA CTEIEHH C 2 YpPOBHE TIOHSTHEM «CTaHJapTHAas
LIeJIBIM OKA3aTeseM 3aMUCh YHUCJIA», CTPOUTH MOJECIb
1.8 PelieHHe YpaBHEHHUI 1 3 yCIOBHUS 3a7auu (B BUJE TaOJHUILIbI,
3a1au CXEMBbI, PUCYHKA WJIU ypaBHEHUS), B
1.9 Cokpamenue npooei - KOTopoﬁ JaHbl 3HA4YEHHSA JABYX W3
(Ins mex, komy TPEX B3aMMOCBSI3aHHBIX BEJIWYUH, C
unmepeco) IEIbI0 TOWCKA PEIICHHs 3aJ]layu;
3auer No 1 1 OCYIIECTBISITh  CIOCOO  TOHMCKa
penieHusl  3a7a4d, B KOTOPOM




pacCyXJIeHHE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO UM OT TpeOOBaHUS K

YCIJIOBUIO; COCTaBIIATh IJ1aH
pelLIeHNs 3aJa4u; BBIACIATH JTallbl
pelLIeHus 3a/1a4y;
WUHTEPIIPETUPOBATH

BBIYUCIIUTEIbHBIE  pPE3yJbTaThl B
3a7a4e, HCCIEA0BATh IOIYYECHHOE
pelleHue 3aJayu; 3HATh pa3Inyue
CKOpocTel 00beKTa B CTOSTUEH BOJIE,
OpPOTUB TEYEHUS U TIO0 TEUYCHUIO
peKu; pemarhb 3a7a9n Ha
HaXOXKJCHHE YacTH 4YHCJIa U 4YHCla
0 €ro 4YacTh; pelaTrh 3aJauu
pa3HbIX TUIOB Ha  JBWXKCHUE,
CBS3BIBAIONIUX  TPU  BEJIMYHUHBI,
BBIICISATL  OTU  BEIMYUHBI U
OTHOIIECHUS MEXK]y HUMH; HaXOJIUTh
OPOLUEHT OT YWcia, YUCIO IO
NPOIIEHTY OT HEro, HaxOAUTh
MIPOIICHTHOE CHIDKCHHEC 18] 0%
MPOIICHTHOE MOBBIIIEHUE BETUYUHBI;
pemarb  HECJIOXKHbIE JIOTMYECKHUE
3aa44  METOJIOM  PaCCYXICHUMU.
Onepuposams NOHAMUAMU CENeHU
C  HAmMypaivbHuiM — noKazamenem,
cmeneHu ¢ yeaviM ompuyameibHbiM
nokasamenem, BbINONHAMD
npeobpazosanus BbIPANCEHULI,
cooepaicaujux cmeneHu ¢ yeablmu
OMPUYAMENbHLIMU ~ NOKA3AMESIMU,




nepexooums Om 3aNucu 8 8uoe
cmenenu ¢ YeaivimM OmpuyameibHblm
nokaszamenem K 3anucu 6 8uoe
0pobu, 8bINONIHAMb NPeodPA308aHUs
OPOOHO-PAYUOHATILHBIX BbIPANCEHULL:
cokpawjenue Opobeu, npugeoenue
aneebpauyeckux opobeu K oodowemy

3HameHameno, clodcetue,
YMHOXMCEHUe, OeneHue
aneebpauyeckux opobeli;
8LINOIHAMbL ~ NPeobpazoeanus U

oelicmeust ¢ Yuciamu, 3anuCanHbiMu
8 CMAaHOApmMHOM 6uoe, BblNOJIHAMb
npeobpazosanusi  aneedOpauyecKux
BLIPANICEHUNl NPU  pelteHuu  3a0ay
opyaux  y4eOHbIX npeomemos;
pewiams  IuUHeliHble VPAGHEHUs U
VpasHeHusl, c600UMbLE K JTUHEUHbIM C

HOMOUWBIO MOXHCOeCmEeHHbIX

npeobpazo8anuil.
I'naBa 2 KBagparHbie KOpHU 18 OnepupoBarb Ha 0a30BOM YpPOBHE
2.1 3ajada 0 Hax0XKAeHUM | MHOXKECTBO pPAallMOHAIBHBIX YHCEIL. 2 NOHATHSIMU: apu(pMeTHYecKui
CTOpPOHBI KBaJpaTa CpaBHeHHE paIMOHATIBHBIX YHCEIL. KBaJIPAaTHbII KOpPEHb; HCIOJIb30BaTh
2.2 HppauroHanbHbie JlelictBUst ¢ pallMOHAIbHBIMU 2 CBOWCTBA  4YHCeNl U  TNpaBuia
qyucia YU CIIAMH. IIpeocmasnenue JNEUCTBUI pu BBINIOJIHCHU U
2.3 Teopema [Tudaropa PAYUOHATLHO20 YUCAA OeCAMUYHOU 3 BBIUMCJICHUI; OLCHUBATh 3HAYCHUE
2.4 KBanpaTHblii KOpEHb Opobvio. [onsiTue 2 KBaJpaTHOI'O KOpHS u3
(anreOpanyeckuit HppalioHaJIBLHOTO qucia. IMOJIOJKUTEIBHOI'O  ILICJIOTO  YHCIIa;
TIOJIXO11) Pacrio3naBanue  HMppanMoHaIbHBIX pacrmo3HaBaThb  palMOHaJbHBIE U
25 Fpa(bI/IK 3aBUcHUMOCTH | YAcen. llpumepsl noka3arenbCTB B 2 HppanuOHaJIbHbIC YHcJa,;
y =% anreope. ppaliioHanbHOCTh YKciia CpaBHUBATh  YWCJA;  BBINOJIHATH




2.6 CgoiicTBa KBaJpaTHBIX
KOpHEU

2.7 [Ipeo6pazoBanue
BBIPKCHUM,
coJiep KaIImx
KBaJpaTHHIC KOPHH

2.8 Kybuueckunii KOpeHb

2.9 JIBoitHEIC paauKabl
(Uns mex, KOMY
UHMePeCHO)

3auet No 2

J2. TlpuMeHeHHE B TeOMETPHHL.
CpasHenue uppayuoHaIbHbIX YUcCel.
MHnoocecmso OeticmeumenbHbix
yucer. Apudmernueckuit
KBaJpaTHbI KOpPEHb. YpasHnenus
suoa x"=a. Ipapuxu dynxyuil:
y =/x . MccreoBanne GpyHKIUH 110
e€¢ rpaduxy. IIpeoOpazoBanue
BBIPAKCHHIA, COJICpIKaIIIX
KBaJIpaTHBIE KOPHHU: YMHOXCHHE,
JICJICHWEe, BBIHECCHUE MHOKHUTEIIS
U3-TIOJT 3HAaKa KOPHS, 6HeCeHue
MHOJICUMENST  NOO  3HAK — KOPHAL.

IIpocmeiiuue UppayuoHaIbHble
ypaeHeHus 6uoa JF(x)=a,
\/f (x) = \/g (x) . beckoneunocmo
MHOJICECBA  NPOCMbIX  HUCEL.

Payuonanvuoie yucaa.
Ilompebnocms 6 uppayuoHaIbHbIX
yucnax. Yucna u Onunsvl ompesKos.
LIxona Iughacopa

CPaBHEHME UHCEI B  peajbHbIX
CUTYyallUsX; BBIIOJIHATH HECIIOKHBIE
npeoOpa3oBaHusl  BBIPAXKEHUH ¢
KBaJpaTHbIMU KOPHSAMH; HAXOIUThb
3HaueHUEe (PYHKIUU 1O 3aJaHHOMY
3HAQYEHUIO apryMeHTa;  HaXOJuTh
3HAYEHUE apryMEHTa 10 33aJaHHOMY
3HAYEHHUIO (DYHKIIMM B HECIOKHBIX
CUTYyalUsX; ONPENEIATh MOJOKEHUE
TOYKM 10 €€  KOOpAuHAaTawm,
KOOPIUHATHI TOYKH 1o ee
NOJIO)KEHUID  HAa  KOOPAMHATHOM
IUIOCKOCTH; MO TpaduKy HaXOAWUTh
o0JjacThb OIpeneaeHusl, MHOKECTBO

3HAYCHUH, HYJTH byHKIHIH,
NPOMEXYTKA  3HAKOIOCTOSHCTBA,
IPOMEKYTKH BO3pacTaHuUs U
yObIBaHMS, HauOOoJIbIIIee u
HaWMEHbIIIeE 3HAYCHUS (DYHKIUY;
OTIMICHIBATH OTJICTLHBIC
BBIIAIOIITHECS pe3yIbTaThI,

MOJIYICHHBIC B  XOJ€  Pa3BUTHSA
MaTeMaTUKH KaK HayKd, 3HaTh
IPUMEPHI MaTEMaTHICCKUX
OTKPBITUH M UX aBTOPOB, B CBSI3H C
OTEYECTBEHHOU u BCEMUPHOU
VCTOPUEH; [IOHUMATh pOJIb
MaTeMaTUKl B pa3Butuu Poccuwy;
onepupogama NOHAMUAMU.
UppayUoOHaIbLHOE yucno,
K8AOPAMHBIU KOPEHb, MHOICECMBO




oelcmeumenbHblX qyuco,
ceomempuyeckas uHmepnpemayusl,

OeticmeumenbHbix yucen,
onepuposams NOHAMUSAMU:
@yHKYUOHANLHAS 3a6UCUMOCTb,
@yHryus, epaghux @yHKryuu,
cnocoowl 3a0aHus @yHKyuu,
apeymeHm U 3HaueHue QYyHKYuuU,
obnacmo onpeoenenus u
MHOJICECB0  3HAYEeHUll  (YHKYUU,
HYyAU  (pYHKYUU,  NPOMENCYMKU
3HAKONOCMOAHCMEA,

MOHOMOHHOCMb Gyukyuu,

YEMHOCMb/HEYEMHOCIb  DYHKYUU,
onepuposamv NOHAMUIMU  2PAPUK
@YHKYUU,; BLINOJHAMb BLIYUCTEHUS,
8 MOM uucie ¢ UCNOIb308AHUEM
npuémos PAYUOHANBHBIX
BLIYUCTEHULL, CpasHu8amy
PAyuUoHaIbHble U  UPPAYUOHANbHBIE
yucna; NPUMEHSAMb npasuia
NPUOTUICEHHBIX — BLIYUCTEHUL  NpU
peulenuy NpaKkmudeckux 3aoad u
pewienuu  3a0a4  Opyeux yyeOHvIX

npeomemos; 3anucvl8amo u
OKpY2lsAmb  YUCL08ble  3HAYEHUS
peanvHblx BeNUYUH c
UCNONIL30BAHUEM  PA3HLIX  CUCHEM
usmepenust 8bINONHAMb
npeobpazosanus 8bIPACEHUL,

cooepacamux Keaopamuvle KOPHU;




8blOCISIMb  KBAOPAmM  CYMMbL  UIU
PAsHOCMU 08YUIeHA 8 BbIPANCEHUSX,
cooepaicauux KeaopamHvle KOPHU,
peutams npocmetiuiue
UPPayUoOHaIbHble YPAaBHeHUs 6udd

JE()=a, Jf(x)=4g(x), pewams
ypaenenusi euda x"=a,; cmpoumo
epaurx  pynkyuu 6uoa y=-x;
ULIIOCMPUPOBAmMs ¢ NOMOUBIO
epaguka peanvHyl0  3A8UCUMOCHb

unu npoyecc no ux
Xapaxmepucmukam,

xapaxmepu3oeamso 8K1A0
8bI0AIOWUXCA  MAMEMAMUKOE 8

paseumue  mamemanuku U UHbLX
HAy4HblX 06]16107’/’1812,’ noHumambsv poJib
mamemanmurKku 6 paseumuu Poccuu

I'maBa 3 KBagpaTHble ypaBHEHUS 20

3.1 Kaxkue ypaBHeHus | KBaapatHeie ypaBHeHus. Henonnbie 2
HA3BIBAIOTCS KBaJIpaTHbBIC ypaBHEHHUSI.
KBaJIPAaTHBIMHU JIMCKpUMHHAHT KBaJIpaTHOTO

3.2 ®opmyna KOpHel | ypaBHeHus. Koauuecmso  kopmeu 4
KBaIPaTHOTO K8AOPaAmHO20 YpasHeHus. 8
ypaBHEHUS 3asucumocmu om e2o

3.3 Bropas Gopmyina | ouckpumunanma. Popmyna KoOpHEH 2
KOpHEH  KBaJpaTHOro | KBaJApaTHOrO ypaBHeHUs. Ieopema
YpPaBHEHMUS Buema. Teopema, obpamuas

3.4 Pemienne 3amau meopeme Buema. Pemienne 3

3.5 Teopema Buera KBapPaTHBIX YPaBHEHUM: 2

3.6 PasnokeHue UCIONIb30BaHuEe  opmynbl IS 3

OnepupoBarb Ha 0a30BOM YpPOBHE
HNOHATUSIMU: PABEHCTBO, YHCIIOBOE
PaBEHCTBO,  ypaBHEHUE, KOPEHb
ypaBHEHUS, pEUICHUE YpABHEHUS;
IPOBEPATh, SBISIETCS JIM JIaHHOE

YUCJIO  pEIICHWEM  YpaBHEHUS;
pemaTh KBaJpaTHBIE YpPaBHEHUS IIO
dbopmysie  KOpHEW  KBaJpaTHOTO
ypaBHCHUS; peIIaTh  HECIIOXKHBIC

CIO’KETHBIC 33JI1aUd Pa3HbIX THUIIOB Ha
Bce apudmeThyeckue JACHCTBHS;
CTPOMTH MOJICIb YCIOBUS 3a1auu (B
BHJIC TAOJIUIIBI, CXEMBI, PUCYHKA WJIH




KBaJApaTHOI'o TpEXUJICHA
Ha MHOKHNTCJIN

3.7 [enbie kopHU
yYpaBHEHUS C ICITBIMU
koabunmentamu (s
mex, KOM)Y UHMepPecHO)

3auer Ne 3

HaxOXJCHUS  KOpHEH,  noobop
KOpHell ¢ UCNOIb308aAHUEM MeopeMbl
Buema. Keaopamnvie ypaenenus c
napamempom. Pemenne
MPOCTEUIIINX JTPOOHO-TTUHEHHBIX
ypaBHeHUH.  Pewienue  OpoOHO-
PAYUOHATILHBIX ypasHeHutl.
OcHoOBHBIE METONBl  PEIICHUS
TEKCTOBBIX 3a/la4: ajareOpanyecKuil.
AHamu3  BO3MOXHBIX  CHTYallud
B3aUMHOT'O PacnoJIOKEHUs
OOBEKTOB TIpW WX JBWKCHUH,
COOTHOILIECHUS 00BEMOB
BBITIOJTHAEMbBIX pabor npu
COBMECTHOM pabore.

ypaBHEHUs), B KOTOpPOM  JaHbl
3HAYCHMUS JIBYX u3 TpEX
B3aMMOCBSI3AHHBIX ~ BEJIMYMH, C
HEeIbI0 TOWCKA PEIICHUs 3aJlayu;
OCYIIECTBJISITh  CIOCOO  TMOMCKa
pemieHuss  3adgadyd, B KOTOPOM
paccykJIeHUe CTPOUTCS OT YCIIOBHUS
K TpeOOBaHUIO WM OT TPEOOBaHUS K

YCIJIOBHIO; COCTaBJISATh IJIaH
pEeLIeHNs 3aJa4M; BBIIEIATH JTallbl
peleHuns 3a/71a4y;
WUHTEPIIPETUPOBATH

BBIUYHUCIIUTEIbHBIC  PE3YJbTAaThl B
3aja4e, HCCIEA0BATh IOJIYUYEHHOE
peuieHne 3aJ1a4u; BBIJIBUTATh
TUIIOTE3bI 0 BO3MOXKHBIX
MpEeCbHBIX 3HAYEHUSX MCKOMBIX B
3a/71a4ue BEJIMYMH (J1€J1aTh MPUKUIKY);
BBIOMpATh MOJXOAIINN HU3YYEHHBIN
METOJl IJi1 PEHICHUU U3YYEHHBIX
THIIOB  MaTeMaTHYeCKUX  3aJ1ad;
ONepUpOBaTh TTOHATUSIMH:
ypaBHEHHE, KOpPEHb YpaBHEHUS,
PaBHOCWJIbHBIE ypaBHEHHUS, 00JaCTh
ONPENCTICHNUS] YPAaBHEHUS; peuiambv

KBGOPGmele YpasHerus u
YPABHEHUA, c800UMbLE K
K6a0pdeblM c nomMoubro

MONCOECMBEHHBIX NPeodPa308aHULL,
pewams HeCl0MCHble K8AOPAMHble
YpagHeHus c napamempom,




cocmasnsms u peuiams
K8aopammbvie YpagHeHUsl, YPAGHEHUS,
K HUM c800suuecs, npu peueHuu
3a0ay Opyeux yueOHuIX npeomemos;
BbINONHAMb OYEHKY NPABOON0000Us
pe3yIbmamos,  HOAYYAemMblX — npu
peutenuy  KeaopamHulX YpasHeHull
npu pewieHuu 3a0a4 Opyeux y4eoHslx

npeomemos; 8b16Upamy
coomeemcmaylowjue ypasHeHus, O
cocmagnenusl MamemamuyecKou
mooenu 3A0aHHOTU peanvHou
cumyayuu uiu NpurkiaoHou 3a0aqu;
ymemb UHmMePNpemuposamy
NOJYYeHHbL npu peuierHuu
ypasHenusl, pe3yrbmam 8

KOHmMeKcme  3A0aHHOU  PeaibHOU
cumyayuu uiu NpuKIaoHol 3a0ayu

pewams OpOOHO-TUHElHbLE
YPasHeHUs1, 8b10Upamy
coomeemcmaylowjue ypasHeHus, 0
cocmasnenusl MamemamuyecKou
mooenu 3A0aHHOU peanvHou
cumyayuu uiu npuKiaoHou 3a0aqu;
ymemb UHmMepnpemuposamy
NOTYYeHHbL npu peuieHuu
YpasHeHusl, pe3yrbmam 8

KOHmMeKcme  3A0aHHOU  pPeanbHOlU
cumyayuu uiu NPUKiaoHol 3a0aiu
peuiams HeclodCHble YPAGHEHUs 8
YenvlX Yuciax, peuwlamsv yYpasHeHUs




suoa x"=a, pewamv YpasHeHUs.

cnocobom PA3N0IHCEHUS. Ha
MHONCUMENU U 3AMEHbL NePeMEHHOU;
peuams HeCloNCHble VPABHEHUs 6
YenvlxX YUCIAx. peuiams npocmole U
CHIOJICHbIE 3a0ayll PA3HBLIX MUN08, d
makxoice 3a0aqu NOBbIUEHHOT
MPYOHOCMU, UCNOIL30BAMb DA3HbLE
Kpamkue  3anucu  Kak — Mooeiu
MeKCcmos8  CIOJMCHbIX — 3a0ay  OJs
NOCMPOEHUsI NOUCKOBOU CXeMbl U
peuieHust 3a0a4; pasiuyams Mooeib
mexcma u mMooejb peulenus 3a0adu,
KOHCMPYUposams K O0OHOU MOoOenu
peutenus HeCIOICHOU 3a0aqu
pasHvle MoOenu mexkcma 3a0avu;
3HAmMb U NPUMEHAMb 00a cnocooda
noucka  pewieHus — 3aday  (om
mpebosanuss K YCI08UIO U OmM
VC08Us K mpebo8anuo);
MOOENUPO8aAmMsb  PACCyHCOeHUss npu
noucke peuieHust 3a0a4 ¢ NOMOubHo
epag-cxemvl,  8blO€NAMb  IMANDBL
pewienusi 3a0a4yu U cooepIHcaHue
Kaxcoo2o smana; ymems 8bl0Upamo
ONMUMANBHLIL ~ MemoO  peuleHus
3a0auu U OCO3HABAMbL  BbIOOP
memooa, paccmampusams
pasiuuHvle  Memoowvl,  HAX0OUMb
pasHvle peuleHuss 3a0adyu,  eciu
B03MOIICHO; AHATUZUPOBATND




3ampyoOHeHUss npu peuenHuu 3a0au,
BbINOIHAMb pasnudHble
npeobpazosanus NpeOsIOHCEHHOL
3a0ayu, KOHCMPYUPOBAMb HOBbIE
3a0ayu U3 OAHHOU, 6 MOM uucjie
obpammuvie; UHmMepnpemuposamy
8bIYUCTUMETIbHBIE  Pe3VbInambl 8
3a0aue, UCCIE008amv NOJYYEHHOE
peutenue 3a0avu;, aHaIU3UPOBAMb
8CEBO3MOJICHBIE cumyayuu
83AUMHO20  PACNONOJNCEHU  08YX
00beKmo8 U U3MEHeHue  Uux
XaApakmepucmuk npu Cco8MeCHmHOM
osudicenuu  (ckopocms,  8pems,
paccmosinue) npu peuerul 3a0ay Ha
osudicerue 08YX 00BLEKMO8 KaK 8
OOHOM, MAK U 8 NPOMUBONOJIOHNCHBIX
HanpasieHusx, uccieo0o8amo
8CEBO3MOJICHbIE  cumyayuu — npu
pewieHuy 3a0ay Ha OBUNCEHUe No
peKe,  paccmampueamsv — pazHbvle
cucmemvl OMCY4eéma, 0CO3HABAMb U
00BACHAMb  UOEHMUYHOCb  340ay
PA3HLIX MUNOS, CEA3bIBAIOWUX MPU
senuuUHbl (Ha pabomy, HA NOKYNKU,
Ha O0sudicerue). B8bloesimb  IMu
BEIUYUHBI U OMHOWEHUS MeNHCOY
HUMU, NPUMEHAMb UX NPU peuleHuu
3a0ad, KOHCMPYUpo8amsy
coocmeenHvle  3a0a4  YKA3AHHBIX
MUNoG, B8bl0elsAMb NpU  peuleHul




3a0au Xapakmepucmuku
paccmampusaemoi 8 3a0aue
cumyayuu, OmiuyHvie onm pPedibHblX
(me, om KOMOPbIX
abcmpazuposanucy),

KOHCMPYUpoB8ams HOBble CUMyayuu
C YUémom ISMmux Xapaxmepucmuk,
pewams u KOHCMPYuposams 3a0ayu
HA OCHOBE PACCMOMPEHUs. PedlbHbIX
cumyayui, 8  KOMOpbulX  He
mpebyemcs MOYHbLU
BLIYUCIUMETIbHBLIL pes3yrbmam,
pewams 3a0a4u Ha O8UdICEHUEe NO
peke,  paccmampueasl — pasHvle
cucmembl  omcuema, — 081A0emb
OCHOBHLIMU ~ MeMmOoOaMu  peueHus
CHOCETNHBIX 3a0au:
apugmemuyeckuil, areeopauyeckull,

nepebop 8apUAHMO8,
ceomempuyecKkull, epaguueckuti,
NpuUMeHAms  UX 6  HOBbIX  NO
CPaGHeHUIo c U3YUEHHIMU

CUMYAYUSIX.
I'naBa 4 Cucrembl ypaBHEHHM 18 OnepupoBatb Ha 0a30BOM YpPOBHE
4.1 JIuHenHOe ypaBHEHUE C YpaBHeHue c IBYMs 1 MOHATUSIMU: PABEHCTBO, YKUCIOBOE
JIByMs IEPEMEHHBIMU MIEPEMEHHBIMHU. Jluneitnoe PaBEHCTBO, YpaBHEHHE, CHUCTEMA
4.2 I'padux JUHEHUHOTO | YPABHEHUE C ABYMS IMEPEMEHHBIMMU. 2 YPaBHEHUW  KOpPE€Hb  YpPaBHEHHUS,
ypaBHeHUsT C 1Bywms | [Ipamas KaxK epaghuyeckas pelIeHHe  ypaBHEHHUs;  peELICHHe
MIepPEMEHHBIMU unmepnpemayus JIUHEUHO020 CUCTEMBI YPAaBHEHUW; COCTaBISATh U
4.3 YpaBHEeHHE IPSAMOM | YPAGHEHUs C O8YMSL NepeMeHHbIMU. 3 pelaTth JMHEHHbIE YpaBHEHUS MpU

Buia y=Kx+I

Ilouarue

CHCTCMBI

pCUICHUKM 3aJa4, BO3HUKAIOIINX B




4.4

Cucrembl  ypaBHEHMH.
Penienue CUCTEM
CIIOCOOOM CIIOKEHUS

4.5 Pemenne CHCTEM
ypaBHEHH  criocoOoM
IIOJICTAHOBKH

4.6 Pemenne 3a1a4 c
ITOMOIIBIO CHCTEM
YpPaBHEHUI

4.7 3agaun Ha
KOOPAWHATHOU
INIOCKOCTH

4.8 I'eomeTpuueckas
HMHTEpIIpeTaIns
HEPaBEHCTB C JBYyMS
MepeMEHHBIMU (na
mex, KoMy UHMePeCHO)

3auet Ne 4

ypaBHEHUU. PelieHue  cUCTEMBI
YPaBHECHUU.
Mertonpl  pemieHus CHCTEM

JIMHEWHBIX YpAaBHEHHM C JBYMA

IIEPEMCHHBIMH: epagpuueckuil
Memoo, Memoo CAO0NHCeHUS, METO]I
MMOJACTAHOBKHU.

Cucmembl JIUHELIHbIX

VPaHeHUtli ¢ napamempom.

ApYruX  y4eOHBIX  MpeIMeTax;
CTPOHUTH MOJICJIb YCJIOBHUS 3a1auu (B
BUJIC TaOJIUIIBI, CXEMBI, PUCYHKA WA
ypaBHCHHS), B KOTOPOH  JaHbBI
3HAYCHUS JIBYX u3 TpEX
B3aMMOCBSI3aHHBIX ~ BCIIMYMH, C
IEeNBI0 TOWCKA pEIICHUs 3ajauu;
OCYIIECTBISATH  CIOCOO  TTOHMCKA
pelIeHHs  3aJadd, B KOTOPOM
paccyXJIeHHe CTPOHUTCS OT YCIOBHUS
K TpeOOBAHHUIO WJIK OT TPEOOBAHUS K

YCIIOBUIO; COCTaBJISITh J1aH
pelieHus 3a7a4u; BBIACIATh JTaIlbl
peleHus 3a/1a4u;
UHTEPIPETUPOBATH

BBIUMCIIUTEIbHBIE  PE3yJbTaThl B
3ajjaye, HCCIEN0BaTh IOJyYEHHOE
pelleHre 3aJaud; 3HaTh pas3inyue
CKopocTeld 00beKTa B CTOSUEH BOJE,
OPOTUB TEYCHHS] W TI0 TEYCHUIO
PEKU; peraTh 3aJa4d Pa3HbIX THUTIOB
(Ha paboTy, Ha TMOKYIKM, Ha
IBWKCHHE, CMECH U  CIUIaBbl),
CBS3BIBAIOIIMX  TPU  BEIUYHHBI,
BBIICTISITh  OTU  BEJMYMHBI U
OTHOIICHUSI MEXIy HUMU; peuams
npocmele U CIOJCHbIE — 3a0ayu
PA3HbIX MUno8, a makdice 3a0ayu
NOBbIUEHHOU mpyoHocmu,
UCNONb306aMb  pa3Hble  Kpamkue
3anucu KAk MOOenu  meKCcmog




COJICHbIX 3a0a4 O]l NOCMPOEHUs.
NOUCKOBOU CXeMbl U peulerust 3a0ay,

pasmuwams  Mooenb  meKkcma U
Mo0eb peuienus 3a0ayu,
KOHCMPYUposams K 0OHOU MoOenu
peuienus HeCNoJCHOU  3a0aqu

pasHvle Modenu meKkcma 3a0avu;
3HaAMb U NPUMeHAmb 00a cnocoba
noucka  pewieHus — 3a0ay  (om
mpebosanuss K YCI08UIO U  OM
YCI08uUsl K mpebosanui).

I'maBa 5 DOyHKIUU 14
5.1 Urenue rpadukoB [lonsitue  pynkuu.  3HaueHue 2
5.2 Urto Takoe QyHKIMS ¢byakiun B Touke. CrocoOwl 2
5.3 ['paduk pyHKIINHN 3aJjaHus] (QYHKLIMN: aHATUTUYECKUH, 2
54 CaoiicTBa (QyHKIHMH rpapuyeckuid, TabnuuHbid. ['paduk 2
55 JluneiiHas QyHKIus dbyHkiuu. JlekapToBbl KOOPAUHATHI 3
5.6 DyHKums y=5 U e Ha  IUIOCKOCTH. dopmupoBaHue 2
X MPEICTaBICHUA O MEeTarpeIMEeTHOM
rpadux MOHITHH «KOOPAMHATH. [Ipumepsr
5.7 Ilenas u qpoOHas 4yacTh | QYHKIMHA, IMOIYYaEMBIX B IIPOILIECCE -
yucna (/s mex, xomy | ACCICAOBaAHUS pasInYHBIX
UHMEPECHO) pEAbHBIX MPOLIECCOB M PEIICHHS
3auget Ne 5 3ajad. Jluneiinas GyHKITHS. 1

CpoiictBa u rpaduK JHUHEHHON
dyakiuu. YrioBod KodhduimeHT
npsmoii. Pacmonoxenue rtpaduka
JUHENHON (YHKIUU B 3aBUCUMOCTH
or e€¢ yrioBoro koddduimenta u
cBoOOmHOTO  wieHa. JluHelHas
¢yukuusg. CpoiictBa U rpaduk

Haxomute 3HaueHue (QyHKUUU IO
3aJJaHHOMY 3HAQYE€HUIO apryMEHTa;
HaxOJWTh 3HAYEHHWE apryMEHTa II0
3aJJaHHOMY 3HAU€HHI0 (YHKIUU B
HECJIOKHBIX CUTYyalLUAX; ONPEACIIATH
IIOJIOYKEHHE TOYKH 1o eé
KOOpAMHATaM, KOOPAWHATHI TOYKH
10 €€ TOJIOKEHNUIO HA KOOPAUHATHON
IUIOCKOCTH; MO TpauKy HaXOIUTh
o0jacTh OINpEeneNeHUsl, MHOKECTBO

3HAYCHHUIA, HYJIN byHKINHA,
TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
TIPOMEKYTKH BO3pacTaHUs u
yObIBaHMS, HauOOoJIbIIIee u
HAaUMEHbIIIeE 3HAYCHUS (PYHKIUY;
CTPOUTH rpadux JUHEWHOU
GyHKIIUY; TPOBEPSTH, SBISETCA U
JAHHBIN rpadux rpadurom
3alaHHONW  (DYHKIMM  JIMHEWHOW;
OTIpEIEIATh PUOTMKEHHBIC




nuHeHou (yHkuuu. HaxoowcoeHnue
K03 puyuenmos JIUHEUHOU
@YHKYUU Nno 3A0AHHLIM YCIOBUSM.
npoxodcoeHue npiamMou uepes 08e
MOYKU c 3a0aHHLIMU
KOOpOouHamamu, npoxodicoeHue
npAMoU uepe3 OAaHHYI0O MOYKY U
napaiienvHou — OAHHOU — NPSMOI.
Kycouno  3adamnvie  ynxyuu.

I'pagpux dyrKyuu y =|x].
IIpeobpazosanue 8bIPAdICEHULL,
cooeparcaujux 3HAK MOOYIIA.

Memoowl  pewenus  ypagHenuii:
epaghuueckui memoo. P. Jlexapm,
llossnenue epaghuxos @ynxyuii. 11,
©Qepma.  Ilpumepwvr  paznuunblx
cucmem KOOpOUHAm.

3HAYEHUS]  KOOPAMHAT TOYKHU
nepeceueHusi TpapuKoB (PyHKIIHIA;
VCIIOJIB30BATh CBOWMCTBA JIMHEWHOU
byHKIIUYU U ee TpaduK Mpu pernieHuu
3ajady = W3 JIPYyrUxX  y4eOHBIX
IPEIMETOB; HCIOJb30BaTh Tpaduku

peasbHbIX IIPOLIECCOB U
3aBUCHUMOCTEMN IS ONPENEIICHUs UX
CBOWCTB (HamOouipiINe 151
HaUMEHbBIIINE 3HAYCHHUS,
IPOMEXYTKHU BO3pacTaHus "
yObIBaHUS, obJsactu

TIOJIOKUTENBHBIX W OTPHUIIATEIBHBIX
3HaYe€HWH W T.I.); OIHCHIBATh
OTJICTHHBIC BBIJTAFOIIINECS
pe3yNbTaThl, TOJY4YEHHBIE B X0
pa3BUTHs MaTEeMaTHKH KaK HayKH,
3HaThb TPUMEPHl MaTECMATHUSCKHUX
OTKDBITHA ¥ HX aBTOPOB, B CBSI3U C
OTEYECTBEHHOU u BCEMUPHOMN
UCTOPUEN; [IOHUMATh poib
MaTeMaTHKH B pa3BUTHH Poccuu;
onepuposamu NOHAMUAMU:
@yHKYUOHANbHASA 3a8UCUMOCTb,
@dyukyus, epaghux @dyukyuu,
cnocoobwl 3a0aHus @yHKyuu,
apeymenm U 3HayeHue QYHKYUu,
obnacmo onpeoenenus u
MHOJCECMBO  3HAYEHUU  QYHKYUU,
HyIu  QyHKyuu, NPOMENCYMKU
3HAKONOCMOAHCMEA,




MOHOMOHHOCMb @yHKyuu,
YEMHOCMb/HEYEMHOCb  (DYHKYUU,
cmpouma epacghuxu JIUHEUHOU
@yHKYULl, CcOCMagnAms YpPasHeHUs
APAMOU NO 3A0AHHBIM  YCIOBGUSM:
npoxoosiwel uepes 08e MOUYKU C
3A0aHHbIMU KOOpOUHamamu,
npoxoosiwell yepez OAHHYI0 MOYKY U
NapanieibHou  OAHHOU — NPAMOU;
cmpoums epaguru  GyHKYyuu euoa:

y= |X|; uccnedosams YYHKYU no eé
epaguky;  ULTIOCMPUposams ¢
nomowwlo  epaguka  peanrvHyo
3a8UCUMOCMb ULU Npoyecc No ux

Xapaxkmepucmukam, 8bINOIHAMb
npeoobpazosans BbIPAdHCEHUI,
cooeparcaujux MOOYJIb;
xapaxkmepuzoeams 8K1AO

8bI0AIOUWUXCA  MAMEMAMUKO8 8
pazeumue MamemMamuku U UHBIX
HAY4HbIX obaacmell, NOHUMAMb POlb
Mamemamuxu 6 pazsumuu Poccuu.

I'maBa Ne | BeposiTHOCTB M CTaTHCTHKA

6

6.1 CraTtuctuueckue TabnuunHoe u rpaduyeckoe
XapaKTePUCTUKH NpeCTaBICHNE JTaHHBIX,

6.2 BeposatHocTs CTOJIOUAThIE 17} KpYTOBBIE
PaBHOBO3MOXHBIX auarpamMmbl, TpaQuKu, MPUMEHEHHE
COOBITUH aparpaMm W Tpa@uKOB IS

6.3 CrnoxxHble OTHCAHUS 3aBUCUMOCTEN peasbHBIX

AKCIIEPUMEHTHI

BEJIMYWH, U3BJICUCHHE WH(POpMAIUN

OrneHnBaTh KOJUYECTBO BO3MOMXKHBIX
BApUAHTOB  METOJOM  mepebopa;
UMETh TPENCTaBICHHE O POJHU

NPaKTUYECKU  JIOCTOBEPHBIX U
MAJIOBEPOSITHBIX COOBITHIA;
CpaBHUBATh OCHOBHBIE

CTaTUCTUYECKUE  XAPAKTEPUCTHUKH,
MOJyYEHHBIE B TPOLECCE PEIICHUS
NPUKIAAHOM  3aJaud, HW3y4YECHUS




6.4 I'eomeTpuyeckue
BEPOSTHOCTH

6.5 Ienass u npoOHast yacTh
yucna ([nsa mex, xomy
UHMepPeCcHo)

3aueT Ne 5

u3 TabnuIl, aUarpaMMm M TpadukoB.

OnucareabHBIC CTAaTUCTUYECKHE
MOKa3aTelId  YHCIOBBIX HAOOPOB:
cpenHee apu(pMETHICCKOE,
Mmeouana, HauOOJIbIIIEE U
HAaWMCHbBINIEC  3HAUCHUA.  Mepsl
pacceuBaHus: pa3Max, oucnepcus u
cmaHoapmuoe OMKJIOHEeHue.
Cny4vaitnas U3MEHYUBOCTb.

N3MeHYMBOCTh TIpU  H3MEPCHHUSIX.
Pewarowue npasuia.
3axonomeprocmu 8  UIMEHYUBLIX
sequyunax.  CioydallHbIE  OTIBITHI
(OKCIIEpUMEHTHI),  DJIEMEHTapHbIE
Ciiy4ailHpie  COOBITHUSL  (MCXOJBI).
BepositHocTH AJIEMEHTapHBIX
coObiTuii. COOBITHS B CIy4alHBIX
AKCTIEPUMEHTAX U
0JIaronpUATCTBYIOIIHE

3JIEMEHTApHBIE COOBITHUSI.
BeposiTHOCTH ciydallHbIX COOBITH.
OneITBl C  PaBHOBO3MOXKHBIMU
AIIEMEHTaPHBIMU COOBITHSIMU.
Kiaccuueckue BEPOSATHOCTHBIE
OTBITHl C HWCIOJB30BAHHEM MOHET,
KyOuKoB. [Ipeocmasnenue coovimuii
c nomowwio ouazpamm Jiaepa.

IIpomusononoscrole cobvimusi,
0b0veOuHeHue u nepeceuenue
coovimuii.  Ilpasuno  croowcenus

seposmuocmetl. Cnyuaiinviii 8b100p.

pC€ajIbHOI'0  SABJICHHUS, OLICHHUBATDH
BCPOATHOCTL PCAJIbHBIX COOBITHI U
SIBJICHUM B HECIIOKHBIX CUTyallusiaX.




lIpedcmasnenue sxcnepumenma 8

suoe depeaa. Heszasucumoie
CcOObIMUSI. Ymnoorcenue
8eposimHoOCmell He3a8UCUMBIX
coovimuil. Ilocnedosamenvhule
He3asucumvle UCNBIMAHUS.
[IpencraBienne O HE3aBUCHMBIX
COOBITUAX B KM3HHU. [lpasuno
VMHOCEHUS, nepecmanosKu,

¢paxmopuan uucna. Couemanus u
yucno couemanuu. Popmyna uucia
couemanuu. 1peyzonvnux Illackans.

Onvimel ¢ OOMBWUM — YUCTIOM
PABHOBO3ZMOINCHBIX — INEMEHMAPHBIX
coObLIMUL. Buvluucnenue
geposmHocmell 8  Oonvlmax  C
npumeHeHuem KOMOUHAMOPHBIX
dopmyn.
[ToBTOpenue. Pemenue 3amau. IToroBsle KOHTPOJIbHBIE PAOOTHI (32 MEPBOE 3
MOJIYTOJIME U 32 TOJ)
Uroro 102
9 xiacc
Howmep HaumenoBanue OcHOBHOE coJiepKaHUE KonunuectBo XapakTepuCTHUKa
TJIaBbl/ riiaBbl/maparpada 4acoB OCHOBHBIX BUJIOB YUEOHOM
naparpada JIEATEIIbHOCTH
I'magra 1 Hepapencrtpa 19 OnepupoBaTh Ha 0a30BOM YpOBHE
1.1 JlelictButenbHble yncna | YucnoBele HepaBeHcTBa. CBOMCTBA 3 MOHATUSMHU: HEPABEHCTBO, PEIICHUE
1.2 OO6mue cBoiicTBa YUCJIOBBIX HepaBeHCTB. lIpoBepka 2 HEPABEHCTBA; IIPOBEPSATH, SBISACTCS
HEPaBEHCTB CIIPaBEIJIMBOCTH HEPABEHCTB TMpH AU JTaHHO€  YHCIIO  pEeLIEHUEM
1.3 Pemenne nmuHEHHBIX 3a/IaHHBIX 3HAYEHUSX MEPEMEHHBIX. 5 HEPaBEHCTBA; M300pakaTh pelICHUs




HCPaBCHCTB

1.4

Pemnienne cucrem
JIMHEHHBIX HEPABEHCTB

1.5

Jloka3aTenbCTBO
HEPABEHCTB

1.6

Y10 03HAYAIOT CJIOBA «C
TOYHOCTBIO 10 ...»

1.7

[Mepuoauueckue u
HETIEPUOIHUCCKHE
OeCKOHEUYHbIE
JCCATUYIHBIC IPOOH
(s mex, komy
UHMePeCHO)

1.8

Eme o cpennux (/ns
mex, KoMy UHMePeCHO)

3auget Ne 1

HepaBeHcTBO ¢ mepemMEHHOM.
Crporue u HeCTpOTrue HEPaBEHCTBA.

Obnacmo onpeoenenus
HepaseHcmea (obnacmo
00Ny CMUMbIX 3HaueHull
nepemMeHHol). ITpoBepka

CIIPABEJIMBOCTH HEPABEHCTB IIPU
3aJJaHHBIX 3HAYCHUSX MEPEMEHHBIX.
Pemienne nMHEWHBIX HEPABEHCTB.
CucremMbl HEPABEHCTB C OJHOM
nepeMeHHon. Pemenne cucrem
HEPABEHCTB C OJHON MEPEMEHHOM:
JuHeNHbIX. M300paskeHne perieHus
CHUCTEMBI HEPABEHCTB HA UYKCIIOBOMN
NpsIMOM. 3alUCh PEMIEHUSI CUCTEMBI
HEpPAaBEHCTB. MHOXKECTBO, 3JIEMEHT
MHOJKECTBa, HNycmoe, KOHeuHoe,

beckoHeuHoe MHODICecmeo.
[TogMHOXECTBO. OtHomEeHne
PUHAJIEKHOCTH, BKJIFOUCHMS,
paBEHCTBA. Ilepeceuenne u

00beIMHEHNE  MHOXKECTB. Posb
POCCULICKUX VUEHBIX 6 pa36Umuu
mamemamuxu: J1.unep.

HEPABEHCTB HA YHCJIOBOU IIPSIMOM;
o rpaguKy HaXOIUTh MPOMEKYTKHU
3HAKOIOCTOSIHCTBA; U300paXkaTh
pELICHUsT HEPABEHCTB M HX CHCTEM
Ha YHCJIIOBOM IIPSAMOM; OIUCHIBATH
OTHEIbHBIC BBIJIAIOIIIAECS
pe3yJIbTAThl, MOJYYEHHBIE B XOJE
pa3BUTUA MATEMATUKU KaK HAYKH;
3HaTh MPUMEPHl MATEMATHYECKUX
OTKPBITUM M UX aBTOPOB, B CBA3U C
OTEYECTBEHHOU u BCEMUPHOU
UCTOPUEN; IIOHUMATh pob
MareMaTuku B pasButuu Poccuuy;
Onepupo8ams NOHAMUAMU: CUCTEMA

HepageHcma, onepuposamv
NOHAMUAMU. @yHKYUOHAILHAS
3a8ucumocms,  QYHKYus, epaghux
@yHrkyuu, HPOMEHCYMKU
3HAKONOCMOAHCMBA,  ONEePUPOB8aAmMs
NOHAMUAMU. HepaeeHncmaa,

UCNOIb306aMb MeMmo0 UHMEPBALO8
0151  pewleHusi yeavlix U OpoOHO-

PAYUOHATLHBIX HepaseHCcme;
peuiampy HepageHcmea c
napamvempamu; 8v10Upamo

coomeemcmeylowjue  HepaeeHcmad
0J1s1 COCMABNEeHUs MAMeMamuieckou
mooenu 3A0AHHO1 peanvHou
cumyayuu uiu NPuKIaoHol 3a0aqu;
ymemby UHmMepnpemuposamy
NONY4eHHbLU npu peuileHuu




Hepagencmaa pe3yibmam 8
KOHmMeKcme  3A0aHHOU  PeabHOl
cumyayuu uiu NPuKiIaoHoU 3a0ayu;
cocmasnsims U peuamns, Cucmembvl
Hepagencme npu peuweHuu 3a0au
opyaux  y4eOHblX npeomemos;
8bINONHAMb OYEHKY Npagoono0odusl
pe3yIbmamos,  NoIy4aemMvix — npu
peulenuu cucmem JIUHEUHbIX
Hepaeencme npu peuweHuu 3a0ay
opyaux  y4eOHblx npeomemos;
8b10Upamy coomseemcmayoujue,
Hepagencmea Ui ux cucmemsl, 0Jis
COCMAaBeHUs] MamemMamuyecKkol
mooenu 3A0AHHOU peanvHou
cumyayuu uiu NPUKIaoHoU 3a0avu,
ymemb UHMeEPNPemuposamy
NOTYYEHHbIU NPU PeUleHUul CUCmembl
pe3yibmam 8 KOHmeKcme 3a0aHHO
peanvHoll cumyayuu unu
NPUKIAOHOU 3a0ayu, COCMAGIAMb U
peuiamsv  K8aopamHvle YPAGHEHUS,
YPasHeHus, K HUM C800Awuecs, npu
pewenuu 3a0ay  Opyeux YyueOHbvIX
npeomemos;,  pewiamsv — OpOOHO-
JIUHElHble  YPAGHEHUs,  8blOUpamb
coomeemcmayowue ypasHenus, O/
CcOCMasenus. MamemamuyecKkou
mooenu 3A0AHHOU peanvHou
cumyayuu uiu NpuKkiaoHol 3a0aqu;
ymems UHmMepnpemuposamy




HOJYYEeHHbIl npu peuieHuu
ypaeHeHus, pe3yibmam 8
KOHmMeKcme  3A0aHHOU  PeabHOl

cumyayuu uiu NPuKiIaoHou 3a0avu;
peulams HecCl0NCHble YPABHEeHUsl 8
Yenvlx 4Yucuax, pewamv ypasHeHus

suoa x"=a,; pewamv ypasHeHus
cnocobom DPA3N0MHCEeHUSL Ha
MHOMCUMeENU U 3amMeHbl NepeMeHHOU;
cmpoums 2paguru  K8aopamuyHou
@dyuKyuil, xapaxmepuzoeamsv 6KIAO
BLIOAIOWUXCSL  MAMEMAMUKO8 8
passumue Mamemamuk U UHbIX
HayuHviX od1acmell; NOHUMAMb POJb
mamemamuxu 8 pazsumuu Poccuu

I'maBa 2 Ksanpatnunas GyHkius 20

2.1 Kakyro ¢ynkuuto | [Tonstue  ¢pynxumu.  CpoiicTBa 4
Ha3bIBAIOT dbyHKIUA: 00JacTh oOmNpeaeneHus,
KBaJIPATHYHOMN MHO>KECTBO 3HAUCHUMH, HYJIH,

2.2 I'paduk pyskmm y = NPOMEXKYTKA  3HAKOIOCTOSIHCTBA, 2
ax? YEMHOCMb/HEYEMHOCMY,

2.3 Cnpur rpaduka MIPOMEKYTKHU BO3pacTaHus u 5
dyHKIMK Y = ax’ Boap | yObIBaHwus, HauOOoJIbIIIEe u
oCeil KOOpIUHAT HavMEHbIIIEe 3HAYECHUSI.

2.4 I'padpuk GpyHkmu y = Henpepuvigenocmo @yHKyuU. 4
ax’+ bx +c CaoiicTBa U rpaduK KBaJApaTUIHOU

2.5 KsaapaTHble bynkuuu (mapabona). Ilocmpoenue 4
HEPABEHCTBA epaguka KeaopamuuHou QyHKYuu

2.6 [IpumeHeHre CBOHCTB no MOYKaM. Hpeo6pa306aﬁue -

KBaJpaTUIHON (PYHKITUN
TP PEIICHUN 3a]1a4

epacguka yukyuu y=f(x) 0rs
nocmpoenusi epagukos  Qyukyuil

Haxomute 3HaueHwe QYHKIUM IO
3aJJaHHOMY 3HAYEHHUIO aApPIryMEHTAa,;
HaxOJWTh 3HAYEHUE apryMeHTa IIO0
3aIaHHOMY 3HA4Y€HUI0 (PYHKIUU B
HECJIO)KHBIX CUTYalMsIX; ONPENEIIATH
IIOJIOKEHUE TOYKHU 1o eé
KOOpAMHATaM, KOOPJAWHATBHI TOYKH
10 €€ IMOJIOKEHUIO Ha KOOPANHATHOU
IUIOCKOCTH; MO TpaduKy HaXOAWUThb
o0yacTb OMpeeNIeHUs], MHOMXECTBO

3HAYCHU, HYyIIN byHKIUH,
TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
TPOMEKYTKH BO3paCTaHUs u
yObIBaHMS, HauOOoJIbIIIee u

HauMEHbIlIee 3HAYeHUs (PYHKIUY;
IPOBEPATH, SBIAETCS JIM JTAHHBIN




(s mex, komy
UHMePeCHO)

2.7 I'paduku ypaBHEHUH,
COJICpKAIIUX MOTYJTH
(s mex, komy
UHMepPeCcHo)

3auer Ne 2

suoa  y=af (kx+b)+c. Ipagux
dynKyuti y=a+ be . Haxoxnenue
+

HyJeH KBaJpaTHYHOW (PYHKIIHH,

MHOXMCecmea 3HaueHuil,
NPOMENCYMKOB
3HAKONOCMOAHCMEA,
NPOMENCYMKO8 ~ MOHOMOHHOCHU.
I'pagux pyHKyuIL y=Ux
Hcnonvzosanue ceovicmse @ynkyuii
npu peuleHuu VpagHeHUII.
Keaopammuiii MpéxuieH,
pasnooicenue K8aOpamHo2o

mpé‘xqﬂeﬂa HA MHOJ M CUmMelu.

rpaduk rpaduKkoM 3a7laHHOMN
byHKITIH KBaJIpaTHYHOI;
UCTIONB30BaTh TpauKu pealbHBIX
NPOIECCOB M 3aBUCHMOCTEH iAo

OTIPEICIICHUS ux CBOMCTB
(HanOopIINe 5 HAaUMEHBIIINE
3HAYCHMUS, MPOMEKYTKHU

BO3pacTaHusi W yObIBaHUA, 00JIACTH
MOJIOKUTENBHBIX M OTPUIATENIBHBIX
3HaYEHUH W T.I.); ONPEIENAThH
npUOIKEHHBIC 3HAYCHHUS
KOOpAMHAT TOYKM  TEpPECeUCHUs
rpadukoB (YHKIUH; onepuposams

NOHAMUAMU. QyHKYUOHATbHAS
3a8ucumocms,  QQYHKYUs, epagux
dyukyuu, Ccnocooul 3a0aHUs

QyHKyuu, apeymenm u 3HAYeHue
@dyukyuu, obaacmev onpeoenenus u
MHOJCECm80  3HAYEeHUll  yHKyuuU,

HYU @dynxyuu, NPOMENCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCHb @ynryuu,

YEMHOCMb/HEYEMHOCMb  (DYHKYUU,
cmpoums epapuxku  KeaopamuiHol
@dyukyuil, ucciedosamov GyHKYu no
eé epaguxy; Haxooumv MHONCECBO
3HQUeHutl,  HYIU,  NPOMEINCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCIU

@dyHKyuu,;
HOMOWBIO

K8aOpamuyHoul
ULTIOCMPUPOBAMb
epaguka  peanvHyro




3asucumocms  uau npoyecc no ux

Xapaxmepucmukam,
UCNOIbL3068aMb C8OLUICMBA U 2pApuK
K8aOpamuyHoul dyHKyuU npu

pewenuu 3a0ay u3 opy2ux yueOHvlx
npeomemos ux XapakmepucmuKkam,
onepuposamv NOHAMUAMU  2PAPUK
@yHryuu, cmpoums  2paguxu
JIUHEUHOU, K8aopamuyHou @HyHKyull,
00pammuoli  NPONOPYUOHATLHOCMU,

pynryuu 6uda.: y:a+XL, y =X,

+b

y=3x, y=|x;

Ha npumepe K8AOpamu4Ho
@yHryuu, UCNOIb306aAMb
npeobpaszosanusi epaghuka QyHKyuu
y=f(x) ons nocmpoenus epagpuxos
QyHKyui y=af (kx+b)+c;
packnaovieams — HA  MHOdACUMENU
K8AOpAammublll  MpEXYIIEeH.

I'maBa 3 YpaBHEHUS U CUCTEMBI YPAaBHEHUI 25

3.1 PanimonanbHbie [IpeobpazoBanue 4
BBIPAXKECHUS JIMHENHBIX BBIPAKECHUMN: CJI0KEHHUE,

3.2 [enpie ypaBHEHUS YMHOXEHHE, JIeJICHNE. 2

3.3 JIpoOHbIE ypaBHEHUS Anzebpauueckas 4

3.4 Pemenue 3amau Jlonycmumvie 3HAYeHUs. 4

3.5 Cucrema ypaBHEHUH C nepemerHblLX 4
JBYM: IICPEMCHHBIMU PAUUOHATIbHBIX BbIPAIICEHUAX.

3.6 Pemrenue 3anau Ilonstne  ypaBHEHUS 2

3.7 ['paduueckoe ypaBHeHus.  [Ipedcmasnenue 3

HCCICOOBAHUC

PABHOCUTIbHOCMU ypaGHeHud.

Buvinonnamo npeobpazosanus
OpPOOHO-PAYUOHATILHBIX BbIPANCEHULL:
cokpawjenue Opobetl, npugeoenue
aneebpauveckux opobeu K obuemy

3HAMeHameio, Cll0diceHue,
VMHOOICEHUe, oenenue
aneebpauveckux opobetl, 8036e0eHue
aneebpauyecKoll opobu 8
HAmMypaibHy10 u yenyro
OMpPUYAMETbHYIO CMeneHb, peuams
OpOOHO-IUHELIHbIE VpaeHeHUs,




YPaBHECHUI

3.8 YpaBHEeHUS C
napameTpom (/[nsa mex,
KOMY UHMEPeCHO)

3.9 Pemenune cuctem
YPaBHEHHU BTOPOU
crenieHu (/ns mex,
KOMY UHMEPECHO)

3auetst Ne 3 u Ne 4

Obnacms onpeodeneHus YpasHeHus
(obnacme  0ONyCmMuUMbIX 3HAYEHUL
nepemeHHoll). Pemenue
MPOCTEUIINX JTPOOHO-TTUHEHHBIX
ypaBHeHHH.  Peuwenue  OpobHo-
PAYUOHATLHBIX YPAGHEHULL.

Memoovl pewienus
VpaeHeHuti. Memoobl paéHOCULIbHBIX
npeobpazosanuii, Memoo 3aMeHbvl
nepemMerHol, 2paguuecKuli. Memoo.
Hcnonvzosanue ceovicme @ynkyuii
npu pewienuu ypasHenuu. Peuienue
CUCTEMBbI YPaBHEHUH.

OCYIIECTBIISITh ~ CIOCOO  TOHMCKa
pelieHuss  3a7add, B  KOTOPOM
pPacCyXJICHHE CTPOUTCS OT YCIIOBHSI
K TpeOOBAHUIO WJIK OT TPEOOBaHUS K

YCIIOBHIO; COCTAaBJIATH IUIaH
pelIeHNs 3aa4d; BBIAECIATh JTaIlbl
peleHuns 3a/1a4y;
WUHTEPIIPETUPOBATH

BBIUMCIUTEILHBIC  PE3YJIbTaTHl B
3a/ade, WCCIENA0BAaTh TIOJyYCHHOE
pelICHrEe 3aja4d; 3HATh pPa3JIndue
CKOpOCTEeH 00BEKTa B CTOSTYEH BOJIE,
IPOTUB TEYCHUS M 10 TCUYCHHIO
pEKH; perniaTh 3aa4l Pa3HBIX THIIOB
(Ha paboTy, Ha TIOKYIKH, Ha
NBIDKEHHWE, CMECH M CIUIaBBhI),
CBS3BIBAIONIUX  TPU  BEJIUYHHEI,
BBIIEIATh  OTH  BEIWYMHLEI WU
OTHOIIICHUS MEXIYy HUMH; peuams
npocmole U CIOJCHblE  3A0a4u
PA3HbIX MUN0S, a makdxice 3a0ayu
NOGLIUEHHOTL mpyoHoCmu,
UCNOIb308aMb  PA3Hble  KPpAMKUe
3anucu  Kak — MoOeiu  MmeKCmos
CIOJCHBIX 3a0ad Ol NOCMPOEHUs.
NOUCKOBOLL CXeMbl U peueHus 3a0au,
pazwuuams  MoO0eib  mekcma U
Mooenb peuierust 3a0auu,
KOHCMPYUpo8ams K OOHOU Mooenu
peuteHus HeCn0AHCHOU 3a0ayu
pashvle MoOeiu meKcma 3a0ayi,




3HAMb U NpumeHams 0b6a cnocooda
noucka  peuilenuss  3aoay  (om
mpeboanuss K YClosuilo U  Om
yCiosus K mpebosanuro).

I'aBa 4 ApudmeTnueckasi 1 reOMETpHUECKasi MPOTrPECCUn 25

4.1 Hucnosbie Yucnosas ITOCJIEA0BATEIBLHOCTb. 2
MOCJICIOBATEILHOCTH [Tpumepsr YHUCIIOBBIX

4.2 Apudmernueckas MOCJIEA0BATEILHOCTEH. 3
MIPOTrPECCHUs beckoneuHnsle

4.3 CymmMa  mepBbIX N | OCIEA0BATEIBLHOCTH. 3
YJICHOB Apudmernueckasi nporpeccusi u eé
apupMeTHnIecKon CBOMCTBA. I'eomerpuueckas
IPOrPECCUH porpeccusi. Dopmyna obuezo

4.4 CeomeTpruyeckast YneHa U CyMMbl N NepevlX UJIeHO08 3
MIPOTPECCHS apugmemuueckol 2eomempuieckot

45 Cymma TIEPBHIX n|u npoepeccui.  Cxoosawascs 2
YJICHOB eeomempuieckas npozpeccus.
reOMETPHYECKOM 3aoaua  Jleonapoo  Iluzanckoeo
IPOTrPECCUU (Dubonauyu) o Kpoaukax, uucia

4.6 ITpocThIe U CIOKHBIE Dubonayqu. 3a0aua o waxmamuou 3
TIPOLICHTHI oocke. Cxooumocmo

47 CyMMa KBa[paToB 2eomMempuiecKol npocpeccu. -
MEPBBIX N HATYPaAIbHBIX
yucen (/[na mex, komy
UHMEePeCHO)

4.8 Tpeyronsauk [lackains -

({ns mex, komy
UHMEePeCHO)

OnepupoBarb Ha 0a30BOM YPOBHE

HNOHATUSIMU:  MOCJIEA0BATEIbHOCTD,
apudmernueckas porpeccus,
reOMETPUYECKAs porpeccus;

pemiaTh 3aJayd Ha MPOrPECCHH, B
KOTOPbIX ~ OTBET  MOXET  OBITh
IIOJIy4YEH HENOCPEICTBEHHBIM
NOACYETOM 0e3 MIPUMEHEHUS
(GopMyJ;  ONUCHIBaTh  OTHEIbHBIC
BBLIAKOLINECS pe3ynbTaThl,
NOJIyYCHHBIE B  XOJE Pa3BUTHUA
MaTE€MaTUKM KaK HayKd; 3HaTh
IPUMEPHI MaTEMaTUYECKUX
OTKPBITUH U UX aBTOPOB, B CBSI3U C
OTEYECTBEHHOU u BCEMUPHOU
UCTOPUEN; [IOHUMATh poIb
MaTeMaTuKu B pa3BuTuu Poccuu;
onepuposamb NOHAMUAMU.
nocie008amenbHoOCb,
apugpmemuueckas npozpeccus,
2eoMempu4ecKas npocpeccust,;
pewamby 3a0ayqu Ha
apugmemuueckyio u
2eoMempu4ecKyio npozpeccuro;




3auet Ne 5 Xapaxmepuzoeams 8K1A0
8LI0AIOWUXCA  MAMEMAMUKO8 8
passumue Mamemamuku U UHbIX
Hayunwlx od1acmell; NOHUMAMb POJb

mamemamuxu 8 passumuu Poccuu
I'maBa 5 Cratuctuka 1 BEpOATHOCTh Nmetn IIpECTABICHUE 0
5.1 Bri0opounbie Tabmnunoe u rpaduyeckoe CTaTUCTHYECKUX XapaKTEPUCTHUKAX,
HCCJIEIOBAHMSI IPEICTaBIICHUE JAHHBIX, BEPOSITHOCTH CIIy4ailHOrO COOBITHS,
5.2 WNHuTepBanbHBINA psi. CTOJIOUATHIE U KpPYTOBBIE KOMOMHATOPHBIX 3a/adax; pelarh
I'ucrorpamma JarpaMMsbl, rpaduKy, TPUMEHEHHE MPOCTEUIIINE KOMOWHATOpPHBIEC
5.3 XapakTepucTuka auarpaMMm = U rpaguKoB IS 3aJlayd  METOJOM  MpsIMOTO U
pa3bpoca OIKCaHUs 3aBUCUMOCTEHN peabHbIX OpPraHU30BAHHOIO nepebopa;
5.4 CraTuctiuueckoe BEJIMYMH, U3BJIeUeHNE MH(POpMaLUU IOPENCTaBIATh  JaHHbIE B  BHJE
OIICHMBAHNE M IIPOTHO3 | M3 TaOIIMIl, JUarpaMm M rpadMkos. TabnuLU,  JAuarpaMM,  Ipadukos;
5.5 BeposaTHOCTH U OnucarenbHbIe CTaTUCTHUYECKHUE YUTATh uH(pOopMalHIo,
xoMOuHaTopuka (/s NOKa3aTeNIM YHUCJIOBBIX HAOOPOB: IPEJCTaBICHHYI0 B BHJIE TaOJHULIBI,
mex, KoMy uHmepecyo) cpeaHce apI/I(I)MCTI/I‘-ICCKOC, AuarpaMMabl, I‘pa(l)I/IKa; OIIPCACIIATH




5.6

Pazmemienusa n
couetanust (/[na mex,
KOMY UHMEPECHO)

Mmeouana, HauOOoJIbIIIEE u
HauMEHbIIEEe 3HA4YeHUs.  Mepsl
pacceuBaHus: pa3Max, oucnepcus u
CMaHoapmuoe OmKILoHeHUe.
CnyvailHas  WM3MEHYUBOCTb.
N3MEHYMBOCTh MpH HU3MEPEHUSIX.
Pewarowue npasuia.
3axonomepnocmu 6 UBMEHUUBLIX
seauuunax. Ilpasuno ymHodiceHus,
nepecmanosKu, (akmopuan 4Yucia.
Couemanusa u uucio couemaHui.
Dopmyna yucia couemanuu.
Tpeyzonvnux Ilackana. Onvimwbl c

bonbuUM YUCIOM
PABHOBOZMONCHBIX — INEMEHMAPHBIX
cobvimuil. Buruucnenue
geposmHocmeli 6  OnNLIMAX  C
npumeHenuem KOMOUHAMOPHBIX

Gdopmyn. Hcnoimanusi  Bepuynnu.
Yenex u meyoaua. Beposmuocmu
cobvimuii. 6 cepuu  UCHLIMAHUL
bepuynnu. 3naxomcmeo co
CYYAUHbIMU GeUYUHAMU — HA
NpUMepax KOHEYHbIX OUCKDEMHbIX

CYYAUHBIX BE/IUYUH.
Pacnpeoenenue 8epPOSIMHOCIELL.
Mamemamuueckoe oorcuoanue.
Cesoticmea mamemamudecko2o
oocuoanus. Ilowsmue o 3axone
OONbUUX yuceil. H3mepenue
8epOSIMHOCMEI. Ilpumenenue
3aKOHA bonbLUUX yucern 8
coyuono2ul, CMpaxosanuil, 8

30pasooOXpanHeHul, obecneyenuu

OCHOBHBbIE CTaTUCTUYECKHUE
XapaKTEPUCTUKHU YHCJIOBBIX
HAaOOpOB; OIEHUBATH BEPOATHOCTH
COOBITHS B TMPOCTEUINX CIyYasix;
UMETh  TpEJCTaBJICHUE O  POJU
3aKOHa OOJIBIIMX YHCEN B MACCOBBIX
SIBJICHUSX; OIEHUBATh KOJUYECTBO
BO3MOXKHBIX BapUaHTOB METOJOM
nepebopa; MMETh NPEJCTABICHUE O
pOJIM TIPAKTHUYECKU JIOCTOBEPHBIX U
MAJIOBEPOSITHBIX COOBITHI;
CpaBHUBATh OCHOBHBIE
CTaTUCTHUYECKUE  XApAKTEPUCTHUKH,
MOJIyYEHHbIE B IMPOLECCE PEIICHUS
NPUKIIAJHOM  3aJa4d,  HW3y4YCHHS
pealbHOrO  SABJICHUS,  OLCHHUBATh
BEPOSITHOCTh PEANbHBIX COOBITHH U
SIBJIEHUW B HECJIOKHBIX CUTYaIUsIX.




IToBTOpenue. Pemenue 3amayd. IToroBbie KOHTPOJIbHBIE paOOTHI (32 TIEPBOE
MOJIYTOJIME U 32 TOJI)

13

Hroro

102




OIIMCAHUE YYEBHO-METOAUYECKOI'O
N MATEPHAJIBHO-TEXHUYECKOI'O OBECIIEYEHHSI
OBPA30OBATEJBHOU JEATEJIBHOCTH

HopmaTuBHbIE JOKYMEHTBI, IPOrPpaMMHO-MeTOANYECKOE o0ecnieyeHme,
JIOKAJIbHbIE AKThI

1. ®denepanbHblil TOCYIApCTBEHHBIH OOpPa30BaTEIBLHOIO CTaHIApTa OCHOBHOTO
obmiero obpazoBanus (nmpuka3 Munobpuayku P® ot «17» nexabps 2010 roma Ne
1897) ¢ usmenenusmu (npuka3 Munoopuayku P® ot «29» nexabps 2014 roga Ne
1644);

2. IlpumepHas ocHOBHas 0Opa30BATENBHOM MPOTrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus (pemenre ¢GeaeparTbHOTO YI4eOHO-METOANIECKOTO OOBEIUHECHUSI 110
oOuieMy oopazoBaHuto oT «8» ampens 2015 roma Ne 1/15).

Y4eOHO-MeTOAMYECKHE MATEPHAJIbI
1. YMK
1.1 Anredpa. 7 kiacc : yue6. st oomeo0pasosat. opranuzanuii / I'.B. Jlopodees,
C.b. CyBopoga, E.A. bynumou4 u ap. — M : IIpocsemenune, 2014 — 287 c. : un.;
1.2 Anrebpa. 8 kmacc : yue0. s oOmieodpa3osar. opranuzanuii / I'.B. Jlopodees,
C.b. CyBopoga, E.A. bynnmosuy u ap. — M : IIpocsemenne, 2014 — 288 c. : uin.;
1.3 Anre6pa. 9 kmacc : yue6. mist obmeobpasonar. opranmzaruii / I'.B. J[lopodees,
C.b. CyBoposa, E.A. bynnmosuy u ap. — M : IIpocsemenne, 2015 — 336 c. : un.;

2. IleyaTHbie mocoOust

2.1. Kommiekt Tabmun «Marematuka. Anredpa. 7-11 xmacey». HarnsaHoe mocobue
/ M.: Cniexktp-M

2.2. IlopTpeThl yUeHbIX-MAaTEeMATHKOB. J[eMOHCTpAIMOHHBIA MaTepUa JIJIs IIIKOJIBI
| M.: Aiipuc-JlngakTrka

3. KomnbrorepHbie 1 HHGOPMALMOHHO-KOMMYHUKALIMOHHbIE CPeICTBA
00y4eHuUs

3.1 Dnextponnoe uznanue «Martematuka, 5-11 kmacc. [Ipaktuxym», 3A0 «1C».
3.2 DnextporHoe n3nanne «OTkpeiTas Marematuka 2.5. @yHKITUU U TpadUuKm»,
000 «Pu3uKOH».

4. UnpopMauMoOHHbIE HCTOYHUKH

4.1. http://fcior.edu.ru/ - eariHOE OKHO JOCTYIa K 00pa30BaTeIbHBIM pecypcaM
[maTa oopamenus: 17.06.2015]

4.2. http://school-collection.edu.ru — enuHas KoJuIeKIUs TUGPOBHIX
oOpa3oBaTenbHBIX pecypcoB [nmara obpamenus: 17.06.2015]

4.3. http://www.fipi.ru/ - ¢penepanbHbIil HKHCTUTYT NIEAArOTHYECKUX U3MEPEHUH:
HOpMaTHUBHO-TIpaBoBas 6aza OI'D, oTkpswIThI Oank 3amanus OI'D (MmaTemaTuka)
[maTa oOpamenus: 17.06.2015]



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

4.4. http://alexlarin.net/ - nadopmanmonnas mognepKka npu NoAroroBke k OI'D

o MareMartuke [faata oopamenus: 17.06.2015]
4.5. http://sdamgia.ru/ - o6pazoBaTeIbHBIN TOPTAI AJIs IOATOTOBKU K SK3aMEHAM

[maTa oopamenus: 17.06.2015]
5. TexHu4eckue cpeacrsa

5.1. TlepcoHanbHBI KOMITBIOTED
5.2. MyneTumenuitHas 10cKa

6. YueOHO-IpaKTHYeCKOe 000pYyA0BaHHE
6.1. AynuTopHas 10CKa ¢ MArHUTHOM MOBEPXHOCTHIO K HAOOPOM MPUCIIOCOOTIEHU I
JUTST KPETUTCHMSI TaOJTHIY

6.2. Jlocka MarHuTHasi ¢ KOOPJAMHATHOMN CETKOM
6.3. KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX: TMHEHKA, TPAHCIOPTUP, YroJbHUK (30°,
60°), yronbHuK (45°, 45°), UMpKyJIb

IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA YYEBHOI'O

HNPEIMETA
Boinycknuk Hayuntces B 7-9 BpInyCKHHUK MOJIy4YUT
KJjaccax BO3MOKHOCTb HAYYHMTHCH

(1711 KCMMOJIL30BAHUSA B
NMOBCEITHEBHOM KM3HU U
o0ecreyeHs1 BO3MOKHOCTH
YCHEHOT0 NMPOA0JIKEHU S
oOpa3oBaHus Ha 02a30BOM

B 7-9 kyaccax st
odecreueHust
BO3MOKHOCTH yCIIEIIIHOTO
NPOI0JIKEeHUS
oOpa3oBaHus HA 0a30BOM

YPOBHE) U Yriy0JIéHHOM YPOBHSAX

JIeMEeHTbI -OnepupoBaTh Ha 0a30BOM | - Onepuposams®

TEOPHH MHOKECTB | yPOBHE’ HOHATUSAMU: | HOHAMUAMU.  ONpeoeeHue,

u MHO>KECTBO, 3JIEMEHT | meopema, axkcuoma,

MAaTeMaTHYeCKOil | MHOXKECTBA, IOJAMHOMXECTBO, | MHOMCECMSO,

JIOTUKH PUHAJJIEKHOCTD; Xapaxkmepucmuxu
-33/1aBaTh MHO>KECTBA | MHOJICECMEa, S1eMeHm
nepeyncIeHuEM UX | MHOJKCECmaa, nycmoe,
AJIEMEHTOB; KOHeyHoe U OecKOHeuHoe
-HaxOJIUTh NIEpPECEUCHHUE, | MHONCECMBO,
0o0beMHEHNE, TTOAMHOKECTBO | HOOMHONMCECMEBO,

B TIPOCTEHUININX CUTYAIHIX; NPUHAOTIEIHCHOCTD,
-OlepupoBaTh Ha 0a30BOM | gKIIOUEHUe, DpaseHcmeo
ypOBHE MOHSTHUSIMU: | MHOMCECME,

oTpesieNieHue, aKCcuoMma, | - U300paxcamos MHO*CECMBA

TCOPCMaA, 1OKA3aTCIILCTBO,

U ONMHOWEHUEe MHOIHcecme C

2 o
3)_IGCL " faJjie€ — paclo3HaBaTb KOHKPCTHBIC IIPHUMCEPhI 06IIII/IX NOHATHUU IO XaPAKTEPHBIM IIPHU3HAKaM, BBIIIOJIHATD
Z[eflCTBHH B COOTBETCTBUM C ONPCACICHUCM U HpOCTeﬁmHMH CBOMCTBaMU HOHHTI/Iﬁ, KOHKPCTU3UPOBATh IMMIPUMEPaAMU

o011Me ITOHITHS.

3
3H€CI) " Jajie€ — 3HaThb ONPEACICHUC TIOHATHSA, YMCTh HOACHATH €TI0 CMBICJI, YMETb UCIIOJIb30BATh IIOHATHUE U €TO

CBOIiCTBa IIpyu NpOBCACHNU paCC}’)KHGHHﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3aJ1a4.



http://alexlarin.net/
http://sdamgia.ru/

IPUBOJIUTH 1000)20(570) SN ¥
KOHTPIPUMEPHI TUTSt
MOJITBEPKHEHUS CBOUX
BBICKA3bIBaHU M

nOMOWbIO Kpy2os Jiiepa;

- onpeoensimo
NPUHAOTIEHCHOCTb
aneMeHma MHOHCECma),
00beOUHeHUI0 u
nepeceueHur0 MHOMCeCms,

- 3a0a8amb MHONHCECMBO C
HOMOUWBIO nepeuucienus
91eMeHmo8, C108ECHO20
onucamusi;

- Onepuposamsv NOHAMUAMU.
8bICKA3bIBAHUE,
UCMUHHOCb U JIOHCHOCMb
8bICKA3bIBAHUS, OMPUYAHUE
8bICKA3bIGAHUL,  onepayuu
Ha0 BbICKA3bIBAHUAMU: U,
unu, He, YCN08HblE
8bICKA3bIBAHUSL
(umnauxayuu);

- CmMpoums GblICKA3bIBAHUS,
OMpUYaHUsl 8bICKA3bIBAHULL.

B noBceHeBHOM KU3HM W NIPU U3YYEHUH JPYTHUX

MpeAMETOB:

- HCIIOJIb30BaTh rpaduueckoe
IPEICTABICHUE MHOKECTB JIIS
ONMCaHUs peanbHbIX
IIPOLIECCOB U SIBJICHUM, NPHU
peumieHuy  3axad  Apyrux
y4€OHBIX MMPEAMETOB.

o CmMpoums Yyenouxu
YMO3AKNIOYEHUIl HA OCHOGe
UCNONIL3068AHUSA npasu
JIO2UKU,

UCNONIL3068AMb MHOJICECMEA,
onepayu ¢ MHOM#Cecmeamu,
ux epaguyeckoe
npeocmaenenue OJisi

ONUCAHUSL PeanbHbIX
npoyeccos u s6ieHull

Yucaa - OmnepupoBaTh Ha 0a30BOM | - Onepuposambw

ypOBHE HOHATUSAMU: | HOHAMUAMU.  MHOACECMBO

HATypajJbHOE YHCIIO, IIEJI0€ | HAmypaibHbIX yucer,

YUCJI0, OOBIKHOBEHHAs JIPOOD,

IeCITUYHASI JpoOBb,
cMelIaHHas Ipo0b,
paLMOHAIIBHOE YHUCIIO,
apuMEeTHIECKUIN KBaAPATHBIN
KOpPEHb;

-MCTI0JIb30BaTh CBOMCTBA

YHACEJI W TNpPaBWIA JCUCTBUU

MHOJCECME0 YeblX Yucell,
MHOMHCECME0 PAYUOHANbHBIX
yucer, UPPAYUOHATbHOE
YUC0, KBAOPAMHDbIl KOPEHb,
MHOHCECBO
0elcmeumenbHbix uucer,
ceomempuyeckas
UHmepnpemayus




IIpu BBIITIOJTHCHHUH

BBIUMCIICHUM;

-HCI0JIb30BaTh MPU3HAKU
neauMocTtd Ha 2, 5, 3, 9, 10
npu BBITIOJIHCHUU

BBIYUCJIICHUA WU PELICHUH
HECJIOKHBIX 33/1a4;

- BBINOJIHATH  OKPYIJICHHE
pallMOHAJIBHBIX ~ YUCEl B
COOTBETCTBHHM C ITPABUJIAMU;
-OIICHUBATh 3HAYEHUE
KBaJIPATHOTO KOpHS u3
MOJIOKUTEIIBHOTO L[EJIOT0
4yuca;

- pacrno3HaBaTh
paloOHaJIbHbIC u
VppalUOHAIbHBIE YNCIIA;

- CPAaBHMBATh YUCJIA.

HamypaibHblX, yenvix,
PAYUOHATBHBIX,
0elcmeumenbHblxX Yucel,

- NOHUMAmMb U OOBACHAMb
CMbLCII NO3UYUOHHOU 3aNUcU
HamypaibHo20 YUCa;

- BLINOIHAMb GLIYUCTEHUSL, 8
mom yucne c
UCNONb308AHUEM — NPUEMOS
PAYUOHATILHBIX 8bIYUCTICHULL,
- BbINOAHAMb  OKpY2leHUe
PAYUOHATbHBIX — Yucenl  C
3A0AHHOU MOYHOCMbBIO,;

- CpasHU8ams
PAyUOHAaIbHbIE u
UPPAYUOHAIbHBIE YUCA,

- npeocmasisimo
PAYUOHATIbHOE YUCTO 8 BUOE
decamuyHol Opoou

- ynopaoouusams  yucid,
3anucanHvle 8 guoe
00ObIKHOBEHHOT u
oecamuyHol Opoou,

- Haxoauth HOJ[ m HOK
YUCeT W WCIOJB30BaTh MX
IPY pEIICHUU 3a]1a4.

B noBcegHeBHOM KU3HU M NPHU U3YYEHUM APYTUX

NMpeaMeTOoB:

- OIICHUBATh  PE3yJIbTATHI
BBIYHMCIICHUA TIPU  PEIICHUN
MPAKTUICCKUX 3a]1aY;

- BBITIOJTHATH CPAaBHCHHUE YHCETT
B PCATBHBIX CUTYAIIHSX;

- COCTaBJSTh  YHCIIOBBIE
BBEIDOKCHUSI TIPH  PCIICHUU
MPAKTUYCCKUX 3a7ad U 3aaad
u3 IPYTUX y4eOHBIX
IPEIMETOB.

- npuMeHsmbv  Npasu.d
NPUOTUINCEHHBIX
BLIYUCTCHULL NPU  peuleHuUU
npakmuyeckux — 3aoay  u
pewenuu  3a0ay  Opyaux
VUEOHbIX NPeoOMemos;

- BbLINOIHAMb  CPABHEHUE
Pe3VIbmamos  8blYUCIEeHULL
npu peutenuu
npakmuueckux — 3aoad, 8
MOoM qucie NPUOTUNHCEHHBIX
8LIYUCTICHULL,

- cocmasname U OYeHU8ams
YuUC08ble BbIPANCEHUS NpU
peutenuu NPAKMU4ecKux
3a0ay u 3a0ai u3z Opyeux
YUeOHbIX NPeOMemos,




- 3anucsleams U OKpY2Jisinib
qucioesble SHAYEHUA
pealbHblx 6EJTUYUH C
UCnojlb3o6aHuemM pPAaA3HbLX
cucmem UsMepeHusl.

ToxknecTBeHHbIE
npeodpa3oBaHus

- BrInoaHsaTh HCCJIOXKHBIC

npeoOpa3zoBaHUs TUISt
BBIYHCIICHUS 3HAYCHUU
YHUCIIOBBIX BBIPKCHUM,

comepKalmx  CTETEHH  C
HaTypalbHBIM  TTOKa3aTelieM,
CTEIEHU c LEJIBIM
OTPHUIIATEIBLHBIM ITOKA3aTeIICM;
- BBIIOJHATHL  HECIIOKHEIE
npeoOpa3oBaHus LIEJIBIX
BBIpKCHUM: pPacKpbIBaTh
CKOOKH, IPUBOUTH ITOJI00HBIC
cliaraeMeble;

- HCNOJb30BaTh  (POpPMYIIbI
COKpPAIIEHHOTO  YMHOEHUS
(kBampaT CyMMBI, KBajpar

Pa3HOCTH, Pa3HOCTH
KBaJ[paToB) ISl yNPOILICHUS
BBIYHCIICHUI 3HAYCHUI
BBIPAKCHUN;

- BBINOJIHATH  HECJIOKHBIE
npeoOpa3zoBaHus IpoOHO-

JVMHEVHBIX  BBIPAXKECHUU U
BBIDOKECHUN C KBaJIpaTHBIMU
KOPHSIMH.

- Onepuposamv NOHAMUAMU
cmeneHu ¢ HAMypaibHbIM
nokaszamenem, CcmeneHu ¢
yenvim ompuyamenbHuIM
noxkazameem,

- BbINOJIHAMD
npeobpazosanus yenvix
8bIPAdICEHUL:  OelicmBusi ¢
OOHOUNeHaMu  (CllodiceHue,
8blUUMAHUe, YMHOJNCEHUE),
oelicmeust ¢ MHO2OYIeHaMU

(crooicenue, gbluumanue,
VMHOMCEHUE);

- BBINONIHAMb  PA3NONHCEHUE
MHO20UYNEHO8 Ha

MHOJCUmMeENU — OOHUM U3
Cnocobos:  eviHeceHue 3d
CKOOKY, ePYRNUPOBKA,
UCNONB308AHUE popmyn
COKPAWECHHO20 YMHONCEHUS,
- ewloenamb  K8aopam

CYMMbL u paszHocmu
OOHOYJICHOB;
- PacK1aovleams Ha

MHOJCUmenu  K8aopammbiii
MpEXYJIeH,

- 8bINOIHAMb
npeoobpazosans
BbIPAdNCEHUU, COOEPAHCAUJUX
cmenenu c yenvimu
ompuyamenbHbIMU
nokasamessamu,
nepexooums Om 3aNUCU 8
gude cmenewu C Yenvim
ompuyamebHuIM
nokasamenem K 3anucu 8
suoe opoou,

- 8bINOIHAMb
npeobpaszosanus  OpoOHO-
PAYUOHATILHBIX




BbLIPAdICEHUUL:  COKpalyeHue
opobetl, npuseoenue
aneebpauveckux oOpoobei K
obuemy 3HameHamero,
clodicetue, VMHOJICEHUe,
OelleHue  aneeopauyecKux
opobet, 6036e0eHuUe

aneebpauyeckol Opoou 8
HaAMypaibHylo U Yeayio
OMpUYAMENLHYIO CMENenb,

- 8bINOIHAMb
npeoobpazosans
BbIPAdCEHUU, COOEPAHCAUJUX
K8aOpammbvle KOPHU,

- evldenamb  Keaopam
CYMMbL  UAU  PAZHOCHU
08VUNIEHA 6  BLIPAICEHUSIX,
cooeparcauux Keaopamuvie
KOPHU,

- 8bINOIHAMb
npeoobpazosans
BbLIPAdNCEHUU, COOEPAHCAUJUX
MOOYTIb.
B noBceHeBHOI )KU3HM ¥ IPU U3YYEHUH PYTHUX
NpeIMeToB:
- TIOHMMAaTh CMBIC]I 3aIluCH | - 8bINOJIHAMb
YKClia B CTAH/IAPTHOM BU/IC; npeobpazosanus u
- omepupoBaTh Ha 0a30BOM | delicmeusi ¢  YUCIAMU,
ypOBHE HOHSTUEM | 3ANUCAHHBIMU 8
«CTaHJApTHAS 3aMMCh YUCIIAY. | CMAHOAPMHOM 8UOe;
- 8bINOIHAMb
npeoobpazoeans
aneebpauyeckux
BbLIPAdCEHUU NPU  peuleHUU
3a0ay  Opyeux  y4eOHbix
npeomMemos.
YpaBHeHus u - OmnepupoBaTh Ha 0a30BOM | - Onepuposamb
HepaBeHCTBA ypOBHE TOHSTHUSIMU: | HOHAMUAMU: ypasHeHue,
PaBEHCTBO, YHCIIOBOE | HEPABEHCMBO, KOpeHb
PaBEHCTBO, ypaBHEHUE, | ypaAGHeHUs, peuierue
KOpPEHb YypaBHEHUS, PEIICHUE | HepaseHcmaa,
ypaBHCHUS, YHCIIOBOC | PABHOCUIbHBIE — YPABHEHUs,
HEPAaBEHCTBO,  HEPaBEHCTBO, | 0O1aACHb onpeoenenus
pellIeHre HEPABEHCTBA; ypasHenus  (HepaseHcmaa,
- TPOBEPATH CIPABEMJIUBOCTD | CUCEMbl  YPABHEHUl  UlU




YU CJIIOBBIX PaBCHCTB u
HCPAaBCHCTB,
- peuiaTb JIMHCHHBIC

HEPAaBEHCTBA M HECJIOKHbBIC
HEPABEHCTBA, CBOASIIMECA K
JIMHEVHBIM;

- pemarb CHCTEMBI
HECJIOKHBIX JIMHEHUHBIX
YpaBHEHUI, HEPABEHCTB;

- TOpPOBEPATh, SBISIETCA JIH
JAHHOE YHCIIO  pElICHHUEM
ypaBHEHUS (HEPABEHCTBA);

- pemarb KBaJIpaTHbIC
ypaBHeHUsT 1o  Qopmyie
KOpHEHN KBaJpaTHOTO
ypaBHEHMUS;

- u300paxkaTb  peIICHUS
HEPABEHCTB U HX CHUCTEM
Ha YHCIJIOBOU IPSMOU.

Hepasencms);

- peuiamo JIUHElHbLe
ypaemeHus U YPABHeHUs,
c600UMbBIEe K JIUHEUHbIM C
NOMOWBIO
MOACOCCIMEEHHBIX
npeobpazosanuil,

- pewamsv  KeAOpamHvle
ypaeuweHus U  YPAaeHeHUs,
c800UMbIEe K KEAOPAMHBIM C

HOMOWBIO
MOHCOECMBEHHBIX
npeobpazosanuii;

- pewams 0pobHO-
JIUHElIHble YPAGHEHUSL,

- pewams  npocmeuuiue
UpPAyUOHAIbHbIE YPAGHEHUS

8uoa m =a,
F(x)=y9(x);

- pewiamv  YpaGHEHUs

gudax" =a;

- pewamv  YPaABHEHUS

CNOCOOOM  Pa30JHCeHUsT HA

MHOJICUMENU U 3AMEHbl

nepemeHHou,

- uUcnoavzosamv  Memoo

UHmMepsanos OJisi peuleHus

yenvix u OpOoOHO-

PAYUOHATIbHBIX HEPABEHCNE,

- pewamo JIUHelIHble

YpaeHeHUs U HepageHCcmaa ¢

napamempamu;

- pewamsv  HEClOJNHCHbIE

Ke8aopamHvle YPABHEHUs C

napamempom,
- pewamsv  HECNOMNCHbIE
cucmembl JIUHELHbIX

VPABHeHUU ¢ napamempamu,
- pewiamb  HeClO0JICHbIE
VPABHEHUS 8 YeablX YUCIIAX.

B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTUX

MpeaMeTOB:

- COCTaBJISITb M  pelarhb
JVMHEVUHbIC YPaBHEHUs IIpU

- cocmaenams U peuams
JIUHElHble U KBAOPAMHble




penIeHu: 3ajiay,
BO3HUKAIOIIMX B  JAPYIHX
y4eOHBIX MpeaMEeTaXx.

YpasHeHus, YpPAGHeHUs, K
HUM CBOOSIUUECS, CUCTNEeMbL
JIUHEUHDBIX VpasHeHU,
Hepageencme Npu peuleHuu
3a0ay  Opyeux  y4eOHvix
npeomemos;

- BbINOIHAMY
npasoonooodus
pe3yIbmamos, Noiy4aemublx
npu peuwleHuu JAUHEUHbIX U
K8AOPAMHBIX YPAGHEHUU U
cucmem JIUHEUHbIX
YPasHeHull U HepaseHCms
npu peuleHuu 3a0ay Opyeux
VUEOHbIX NPeOMemos,

- 8b1OUPaAMb
coomseemcmayoujue
YpasHeHus,  HepageHcmed
um  ux  cucmemvl O
COCMasens.
MamemMamuyeckou  Mooenu
3A0aHHOU peanvHou
cumyayuy uiu NpuKkiIaoHol
3a0auu;

- ymembp
UHmMepnpemuposamy
NONYYEHHbIU NpU  peuleHuu
VpasHeHus,  HepageHcmed
U cucmemvl pe3yivmam 6
KOHmMeKcme 3A0aHHOU
PeanvHol  cumyayuu Ui
NPUKIAOHOU 3a0ayl.

OYEHKY

DyHKIUU

- Haxonutb 3HA4YCHHUE
GyHKIIMM 1O  3aJlaHHOMY
3HAYEHHIO APTYMEHTA;

- HaXOJIUTh 3HAUCHUEC
aprymeHra 1o 3aJlaHHOMY
3HA4YECHUIO byHKIUN B
HECJIO)KHBIX CUTYalUsIX;

- ONPEAETATh  IOJOXKCHUE
TOYKM IO €€ KOOpAUHATaM,
KOOPAWHATBI TOYKH IO €€
MOJI0KEHUIO Ha
KOOPJAMHATHOM IJIOCKOCTH;

- 1o rpaduKy HaXOIUTh

- Onepuposamy
NOHAMUAMU.
@dyHKYUOHANbHAS
3a8UcuUMOCme, Gyukyus,
epagux pyHkyuu, cnocoodwl
3a0aHus @yHKryuu,
apeymenm U 3HaAYeHue
@yHKyuu, obnacmu
onpeoeneHusi U MHOHCECMBO
3HaueHuti @QYHKYyuu, HyIU
@yHKyuu, NPOMENCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCMb  (DYHKYUU,




00JacTh onpeeneHus,
MHO>XECTBO 3HAYE€HUU, HYJIU
byHKINH, IPOMEKYTKHU
3HAKOTIOCTOSIHCTBA,

IPOMEXKYTKHA BO3pacTaHUs u

yObIBaHUs, HauOOJbIICE W
HauMEHBIIIEee 3HAYCHHUS
byHKIINN;

- CTPOUTH TpaPUK JTHHEHHOMN
byHKIINN;

- TpOBEpsTh, SBISETCS JU
naHHBIA rpaduk rpaduxoMm
3aJlaHHOM byHKIMH
(IUHEMHOM,  KBaJpPaTUYHOM,
obpatHoOM
IPONOPLUUOHATILHOCTH );

- ONpEAeNATh MPUOIMKEHHbBIE
3HAUYEHUS KOOPJIMHAT TOYKHU
NepECeUCHUs rpadukoB
dynxumi;

- omnepupoBath Ha 0a30BOM
ypOBHE MOHATHUSIMU:
MOCIIEZI0BATEIHHOCTD,
apudMeTHIecKass MpoTrpeccus,
TCOMETPUYECKAsI POTPECCHS;
- pemarb  3aJauyd = Ha
IPOTPECCHH, B KOTOPHIX OTBET
MOXET OBITH MOJIy4YEeH
HEMOCPEICTBEHHBIM
noacuéToM 0e3 TpUMEHEHUs

dbopmy.

YEMHOCMb/HEYEMHOCb

dyukyuu,;
- cmpoums epaghuxu
JIUHEUHOU,  K8aOpAaAmuyHol
Gdyukyuil, obpamuoi
NPONOPYUOHATLHOCTNU,
dyukyuu 6uda: y=a+ K :
X+Db
y="x,y=x, y=|x;
- Ha npumepe
K8aOpamuunou  QyHKyuu,
UCNOIb308AMb
npeobpaszosanus  epaguxa
QyHKyuu y=f(x) 0151
HOCMPOeHUs epaghuxos

@ynxyui y=af (kx+b)+c;
- cocmaenams  YpaeHeHUs

NpAMOU N0 3A0AHHLIM
VCA0BUAM.: npoxoosuyeti
yepez  06e  MOYKU  C

3A0AHHBIMU KOOPOUHAMAMU,
npoxoosell yepe3 OAHHYIO
MOYKYy U  NAPALIETbHOU
OAHHOU NPAMOIL,

- uccreoosamov OYHKYUO no
eé epaghuxy;,

- HAX0O0UMb  MHOHMCECEO
3HAYeHull, HYU,
NPOMEIHCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCIU
K8AOpaAMuyHoU (OyHKYUU,

- Onepupo8amsv NOHAMUAMU:
nocne008amenbHOCHb,
apugmemuueckas
npozpeccus,
2eomMempudecKast
npozpeccusi;

- pewamv  3a0auu  Ha
apugpmemuuecxyio u
2e0MempuiecKyio
npozpeccur.

B noBcegHEeBHOM KU3HU U NIPU U3YYCHUH APYTHUX

NpeIMeTOB:




- WCHIOJB30BaTh  TpaduKu
peaTbHBIX IPOIIECCOB 51
3aBHCHUMOCTEN IS
OTpENeICHUSI WX  CBOKMCTB
(HamOoJIbIlINEe U HAUMEHBIIHE
3HAYEHUS, IPOMEIKYTKH
BO3pacTaHus U  YyOBIBaHUA,
00JIaCTH TIOJIOKUTEIBHBIX H
OTPUIIATETHLHBIX 3HAYCHUN U
T.IL.);

- HUCHOJB30BaTh CBOMCTBa
AUHEWHON (QyHKIMH U ee
rpa@uK TpH pEHICHUH 3a7ad
u3 IPYTHX y4eOHBIX
IPEAMETOB.

- WLOCmMpupo8amsv ¢
HOMOWBIO epaguxa
PEeAbHYI0 3A8UCUMOCTb UTU
npoyecc no ux
Xapaxmepucmukam,

- UCNOIL3068AMb CEOUCMEA U
epagux K8AOpamuyHoll
@yHKyuu  npu  peuleHuu
3a0ay u3z Opy2ux yueOHvix
npeomemos.

CraTucTuKa "
Teopusi
BEPOSITHOCTEM

- Hmerp mpencraBieHue o
CTaTUCTUYECKUX
XapaKTepUCTHKAX,
BEPOSATHOCTHU CIIy4alHOT'O
coOBITHS, KOMOMHATOPHBIX
3a/ayax;

- peliaTh IIPOCTENIINE
KOMOWHATOPHbIEC 3a7a4uu
METOJIOM PSIMOTO u
OpraHM30BaHHOIO Nepedopa;

- TpEICTaBIATh JaHHbIE B
BUJIC  Ta0JWIl, JHarpamm,
rpauKoB;

- udhTath  WHGOpPMAIHIO,

OPEICTaBICHHYI0O B  BHUJE
TaOJIHIIBI, JarpaMMel,
rpaduka;

- OmpeneNnsiTh  OCHOBHBIE
CTaTHCTUYECKUE
XapaKTePUCTHKH  YHCIIOBBIX
HabOpOB;

- OIICHWBATh  BEPOSATHOCTh
COOBITHSI B MPOCTEHIIHX
CITyJasix;

- UMETh TMpPEACTaBICHUE O
PO 3aKOHA OOJBIITUX YHCET
B MaCCOBBIX SIBJICHUSIX.

- Onepuposambw
NOHAMUAMU.  CMOJOYamvle
U Kpyeogvle Ouazpammol,
maobauybl OAHHBIX, CpeoHee
apugmemuueckoe,
meouana, Haubolvuiee U
HaumeHbulee 3HAYeHUs
8b100PKU, paAsMax 6blOOPKU,
oucnepcus u cmaHoapmHoe
OMKJIOHEHUe, cyyauHas
UBMEHYUBOCIND,

- u3zgleKamv UH@GOpMayuio,
npeoCmaesleHHY 10 8
mabauyax, Ha ouazpammax,
epagukax;

- cocmasniamv  mMabdauybl,
cmpoums  OuazspamMmel U

epaguxu Ha oCHoge
OaHHbIX,

- Onepupo8amsv NOHAMUAMU:
gaxmopuan yucaa,
nepecmano8Ku u

couemaHusi,  MpeyeobHUK
llackans;

- NpuMeHsmb  NpPABUJo
NPOU3BeOeHUsT NPU peLleHuUU
KOMOUHAMOPHBIX 3A0a4,

- onepupos8amsv NOHAMUAMU.
CAVYAUHBIU onwvim,
CAYHAUHBLU 86100D,




ucnoslmadue, sjiemMeHmaprHoe

cyyaiinoe cobvimue
(ucxo00), Kiaccuieckoe
onpeoeneHue 8eposiMHOCHU
CYYAUHO20 cobvimusi,

onepayuu HAao CIy4auHbiMu
coobImuaAMuU,

- npeocmasisims
ungopmayuo ¢ NOMOUBIO
Kpyeoe Junepa;

- pemath 3ama4d = Ha
BBIYHCIICHUE BEPOSTHOCTHU C
MOJICYETOM KOJIMYeCTBa
BApUAHTOB C  MOMOIIBIO
KOMOWHATOPUKH.
B noBcegHeBHOM KU3HU M NIPU U3YYEHUM APYTUX
NpeIMeTOB:
- OIICHMBATh  KOJIMYECTBO | - u3gnexamo,
BO3MOYHBIX BAapHUAHTOB | UHMEPNPEMUPOBAMb u
METOJIOM Tiepedopa; npeodpa30evieams
- WMETh TMpEACTaBIEHUE O | uHpopmayuio,
pon NIPAKTHYECKU | NPeOCmAasIeHH) IO 8
JIOCTOBEPHBIX U | mabauyax, Ha ouazpammax,
MaJIOBEPOSITHBIX COOBITU; epaghuxax, ompasxicarouyro
- CpaBHUBaTb  OCHOBHBIE | CBOlCMBA u
CTATUCTHUYECKHUE XapaxkmepucmuKkuy peaibHblX
XapaKTEPUCTHUKH, TIOJIYYCHHBIC | npOYecco8 u sA61eHUlL,
B npoiiecce pelieHus | - onpeoensimo
PUKIIATHON 3a/1auu, | cmamucmuiecKue
U3YUCHUS PEATbHOTO SIBICHUS; | XapaKmepucmuky 6v100pox
- OIICHWBATh  BEPOSATHOCTH | 1O maoauyam,
peanbHbIX cOOBITUI U | ouazpammam,  epaguxam,
SIBJICHHI B HECJIOKHBIX | BbINOJIHAMbL ~ CPABHEHUE 8
CUTYaIHsIX. 3aeucumocmu  om  yeau
peuleHus 3a0a4u,
- OIICHWBATh BEPOSTHOCTH
peambHBIX  COOBITUH W
SIBJICHU.
TexcToBbIE - Pematp HECJIOXKHBIE | - Pewams npocmvie u
3a7a4u CIOXKETHBIE 3aJ]aud  PAa3HBIX | CIOJCHbIE 3A0aul PA3HLIX
THUTIOB Ha BCE | munos, a makdce 3a0a4u

apudMeTHIECKUE NeUCTBUS;

- CTPOUTH MOJIENb YCJIOBUS
3adaun (B BUAE TaOJUIBI,
CXEMBI, pUCYHKaA WJIn

NOBbIULEHHOU MPYOHOCU;

- UCNONb308aMb  pA3HbIE
Kpamxue 3anucu KaxK
MOOenu MeKCmo8 CLONCHBIX




ypaBHEHUS), B KOTOPOM JaHbI
3HaUYE€HUS JBYX U3  TpEX
B3aMMOCBSI3aHHBIX BEJIMYUH, C
HEeAbl0  TIOMCKa  peIIeHUs
3a/1ayu;

- OCYIIECTBISITh  CHOCOO
MOMCKA pEIICHUs 3aJay, B
KOTOPOM paccyJeHue
CTPOUTCA OT YCIOBUS K
TpeOOBaHUIO Wu oT
TpeOOBAHMS K YCIIOBUIO;

- COCTaBJATh IUIAH PELICHUS
3a/1ayu;

- BBIICNATH DTalbl PEHICHUS
3a/1ayu;

- UHTEPIPETUPOBATH
BBIYHCIIUTEIBHBIE PE3YIbTaThl
B 3azaue, HCCIIEN0BATh
[IOJIyYEHHOE PEIICHHE 3a/1a4U;
- 3HaTh pa3IM4YHhE CKOPOCTEU
0o0OBEKTa B CTOSUEH BOJE,
MPOTHB  TCYCHHWSI HW  TIO
TEYEHUIO PEKU;

- pemarb  3aJadyd  Ha
HaxOXJ€HUE YacTU 4YuciIa U
YKCIIa [0 €ro 4acTy;

- pemaTh 3aJayd  Pa3HBIX
tunoB  (Ha  paboty, Ha
NOKYIIKM, Ha  JBH)KCHHE),
CBS3BIBAIOIIUX TPU BEITUYUHBI,
BBIICNIATh OTHU BEIUYUHBI U
OTHOIIEHUSI MEXIAY HUMU;

- HAXOAWUTh MPOLEHT OT YHCIIa,
YHUCJIO MO MPOLIEHTY OT HErO,
HaXOJIUTh MPOLIEHTHOE
CHWKEHUE WJIA MPOLIEHTHOE
TTOBBIIIICHNE BETNIMHBL;

- pemarhb HECJIOKHBIE
JIOTUYECKUE 3aJa4l METOJ0M
pacCyKJICHUMN.

3a0ay 01 NOCMPOEHUs.

NOUCKOBOU cxemvl u
peuuenus 3a0auy;
- pasiuuamo Mooenb

meKcma u mMooeib peuleHus
3a0ayu, KOHCMpPYUpo8ams K
OOHOU  MOOenu  peuleHus
HeCI0JICHOLL 3a0ayU pasHvle
Mooenu mekcma 3a0a4u;

- 3HaMb U NPUMeHAMb 00a
cnocoba noucka peueHus
3a0au (om mpeboBaHUA K
YCI08UIO U OM YClO8UL K
mpebo8anuio),;

- MOOenUposams
paccyscoenus npu  noucke
peutenus 3a0ay ¢ NOMOWbHIO
epagh-cxemol,

- 8b10€ISIMb amanul
peutenus 3adauu u
cooepoicanue Kax#co0o2o
amana,

- ymembp 8b10Upamy
ONMUMANLHBILL Memoo
peutenus 3adauu u
0Cco3HA8AMb 8b100p
memooa, paccmampusams
pasiuyHbvie Memoobwl,

Haxoo0ums paszHvle peuleHus
3a0a4u, ecau 603MONCHO;

- AHATURUPOBATND
3ampyoHeHus npu peuleHuu
3a0ay;

- BLINOJHAMb  PA3IUYHLLE
npeobpazosanus
NPeONOHCEHHOU 3a0auu,
KOHCMPYUPOBAmMb HOBble
3a0ayu U3 OAHHOU, 6 MOM
yucie obpammole;

- UHMEPNPemupoB8anmv
BLIYUCTUMENbHbIE
pe3yibmamsl 8  3adaue,
uccnedosams  NOJYYEeHHOE
peuierue 3a0a4u;

- AHATUZUPOBATND




BCEBO3MOJICHbIE  CUMYAYUU
83AUMHO20  PACNOJIONCEHUS
08YX 00bEKMO8 U U3MEHEeHUe
UxX XxXapakmepucmux —npu
COBMECMHOM 08UMCEHUU
(ckopocmp, epemsl,
paccmosiHue) npu peuieHuu
3a0au Ha O8udceHue 08yx
00beKmo8 Kak 6 O0OHOM,
Mmax u 8 NPOMUBONONONCHHIX
HanpasieHusx,

- uccne008amas
BCEBO3MOJICHBIE  CUMYaAyUU
npu  peuienuu 3a0a4  Ha
osudicerue no pexe,
paccmampusams  paszHble
cucmembl Omcyéma,

- pewams pa3zHO0OpaA3HLLE
3a0a4u «Ha Yacmuy,

- pewams u 060CHOBbIBAMb
ceoe peuterue 3a0ay
(6vl0enamo
MAMemMamuyecKyro O0CHO8Y)
HA — HAXOJCOEeHUe  yacmu
YUCIa U YUCIa no e20 4acmu
HA OCHOBEe KOHKDEmHO20
cmulcaa oOpoou,

- 0Cco3HABaAmMb U 0OBACHIMD

UOCHMUYHOCMb 3a0ay
PA3HbIX munos,
CBA3BIBAIOUWUX mpu

genudunsbl (Ha pabomy, Ha
NOKYNKU, HA O08UdCEHUE).
8b10€IAMb MU BETUYUHBL U
OMHOWEHUS MeNHCOY HUMU,

npUMeHsAMb ux npu
pewenuu 3a0ad,
KOHCMPYUpOo8amb

cobcmeennble 3a0a4

VKA3AHHbIX MUNO8;
- glademb  OCHOBHbLIMU
Memooamu peulenuss 3a0ay
Ha cmec, Cnaewl,
KOHYEHmpayuu,

- pewamdv  3a0a4u  Ha




npoyeHmol, 8 mMoM Huucie,
CHOJICHbIE — NPOYEHmMbl  C
000CHOBAHUEM,  UCNOIL3YS
pasmvie cnocoowl,

- pewams  J102uyecKue
3a0aqu Pa3HbIMU
cnocobamu, 6 mom quciue, ¢
08yMs OOKaMu u ¢ mpems
onoxamu OAHHbBIX c
NOMOWbBIO MAOIUY,

- pewamdv  3a0a4yu  No
KOMOUHamopuke u meopuu
eeposimHocmell HaA OCHOBe
UCNOIb308AHUSL  U3YYEHHBIX
Memooos U 0O0CHOBbIEAMb

peutenue;
- pewiamv  HeCl0JCHblE
3a0auu no
MamemamuyecKou
cmamucmuxe,

- oenademb  OCHOBHHIMU
Memodamu peuienus
CIOJICEMHBIX 3a0au:
apughmemuyeckuil,
aneebpauveckull, nepeobop
8apuUaHmos,
2eomempudecKull,

epaghuyeckutl, nNpPUMeHAMb
UX 8 HOBBIX NO CPABHEHUIO C
U3YUEHHBIMU CUMYAYUSIX.

B noBcegHeBHOM KU3HU M NPU U3YYEHUM APYTUX

NpeaIMeToB:
- BBIABUTAaTb TUIOTE3Bl O | - 6bIOEIAMb NPU peueHuu
BO3MOHBIX NpENENbHbIX | 3a0ay Xapaxkmepucmuxu

3HAUYEHUAX UCKOMBIX B 3ajaue
BEJIMYMH (Je1aTh NPUKUIKY ).

paccmampusaemotl 8 3aoaye
cumyayuu, OmjauyHvle Om
PpeanvbHuIX (me, om KOMopbix
abcmpazuposanucy),
KOHCMPYUpo8ambo HOBble
cumyayuu ¢ y4émom dmux
Xapaxkmepucmuk, 8
YacmHOCMU, NpU peuleHuU
3a0ay Ha KOHYEHmMpayuu,
VUUmMbIBAMb NJIOMHOCb
seujecmaa;




- pewams u
KOHCMpPYyuposams  3a0adu
Ha OCHOBE pPACCMOMpeHUs.
peanvHblx  cumyayui, 8
KOMopvlX He mpebyemcs
MOYHBIU  BbIYUCTIUMENbHBIU

pe3ynbmam,
- pewamdv  3a0a4u  Ha
ogudicenue no pexe,
paccmampusast pasmvie

cucmemvl omcdenia.

HUcropus
MaTeMaTHKH

- OnuceiBaTh  OTAEIIBHBIE
BBIAAIOLIUECS pE3yNbTATHI,
IIOJIYYECHHBIEC B XOJ€ Pa3BUTHUSA
MaTeMaTUKU KaK HayKU;

- 3HaTh IIPUMEPBI
MaTeMaTUYECKUX OTKPBITUHA U
UX aBTOpPOB, B CBA3U C
OTEYECTBEHHOW W BCEMHUPHOU
HUCTOPHUEN;

- IOHUMATh POJIb MATEMATHKHU
B pa3Butun Poccum.

- Xapaxmepuszoeamv 6x1a0
8bL0AIOUUXCSL
MAMeMamurkos 6 pazeumue
mamemMamuxku U UHbIX
HAY4HbIX obnacmell,

- HOHUMAMb poib
MamemMamuku 6 pPa3eumuu
Poccuu.

MeToanbl
MaTeMaTHKH

- BoiOupare noaxomsuui
W3y4YEeHHBIN METOJ] JUIS
pELIEHUH W3YYEHHBIX THUIIOB
MaTEeMaTHYECKHX 3a/1a4;

- MIPUBOAUTH IPUMEPBI
MaTeMaTUYECKHUX
3aKOHOMEPHOCTEHN B
OKpyXarouieu
JIEUCTBUTEILHOCTHA u

IMPONU3BCACHUAX NCKYCCTBA.

- HUcnonvzys  usyuenHvle
Memoowl, nposooums
00KA3amenbCmeo,
BbINOJHAMb ONPOBEPICEHUE,
- eblOUpamv  U3YUEHHble
Memoobl U UxX KOMOUHAyuu
ol peuterus
MAMeMamu4eckux 3a0ay;

- UCNONBL308AMb
mamemamuieckue — 3HAHUs
ons onucauus
3aKoHOMepHOCmell 8
OKpyHcaroueti
oeticmeumenbHoOCmu u
NPOU38e0CeHUSAX UCKYCCMBA,
- NpuMeHsmv npocmetiuiue
npocpammHsie cpeocmea u
9NeKMPOHHO-
KOMMYHUKAYUOHHbBLE
cucmemvl  nNpu  peueHuu
MAMeMamu4eckux 3a0au.




