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MNOACHUTEJIbHAS 3AIINCKA

Pabouas nmporpamma yueOHOro npeamera « Anredpay
- @enepallbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTENBLHOTO CTaHAApTa OCHOBHOTO
obmiero obpazoBanus (npuka3 Munobpuayku P® ot «17» nexabps 2010 roma Ne
1897) ¢ u3amenenusmu (rnprka3z MunoOpHayku PD ot «29» nexabps 2014 roma Ne
1644);

- IlpumMepHOIl OCHOBHOIl 00pa30BATENBHOW MPOrPpaMMbl OCHOBHOIO OOIIETo
oOpazoBaHus (pemieHue ¢GeaeparbHOro yueOHO-MEeTOIUYECKOr0 00BEAUHEHUSI 110
o0uieMy oopazoBanuto oT «8» ampedns 2015 rona Ne 1/15);

- JUHUM ydeOHo-meTonuueckux komruiekcoB (YMK) mno amre6pe HO. H.
MakapserueBa u ap. 7-9 kinaccon

W3ydeHne MaTeMaTHKH B OCHOBHOM IIKOJIE JIOJDKHO O0ECTICUUTh:

OCO3HaHUE 3HAYCHUS MaTEMaTHKU B TIOBCETHEBHOM KU3HU YEJIOBEKA;

dbopMupoBaHHE TPEACTABICHUH O  COUMANBHBIX, KYJIBTYPHBIX U
UCTOPUYECKHX (PaKTOpax CTAHOBJICHHUS MaTEMaTUYECKOW HAYKH;

dbopMupoBaHHe  TPEACTABICHUI O  MareMaTuke  Kak  YacTH
OOIIIeYeTOBEYECKON KYJIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAyKH, IO3BOJISIONIEM
OTKCHIBATh U U3Y4aTh PEAIbHBIC MPOIIECCHI U SBICHUSI.

B pesynbrare n3ydeHus MaTeMaTUKH O0y4YaIOIIUECs Pa3BUBAIOT JIOTUYECKOE
¥ MaTeMaTH4eCKOe MBIIICHHE, TMOJyYaloT MPEJCTaBICHHE O MaTeMaTHYECKHX
MOJICJIAX; OBJIAJEBAIOT MATEMATHYECKUMU PACCYKICHUSIMHU; y4arcsl MPUMEHSTH
MaTeMaTUYeCKUe 3HAHMS TPU PEUICHUU Pa3IUYHBIX 3a7a4 W OIICHUBATh
MOJIyYCHHBIC PE3yJIbTAaThl; OBJAJEBAIOT yYMEHUSIMU PEIICHUS Y4eOHBIX 3ajad;
pa3BUBAIOT MATEMATHUYECKYIO HHTYUIIHIO.

OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O NIPEJIMETA

Anzedpa — OIVH W3 BAXHEUIINX KOMIIOHEHTOB MAaTEMAaTUYECKOTO
oOpa3oBaHus, HEOOXOAUMBINM JUIsi TPUOOPETEHUS KOHKPETHBIX 3HAHUM W
MPAKTHUECKH 3HAYUMBIX YMEHUI, HEOOXOAUMBIX IIJISl M3y4eHHUs TeoOMeTpuu B 7-9
KJIaccax, aJreOpbl U Hayajl maTteMarndeckoro anaimsa B 10-11 kiaccax, a Takxke
U3YYEHUS] CMEXKHBIX JUCLUILINH.

[IpakTueckass 3HaYUMOCTh alareOpbl COCTOMT B TOM, YTO IPEIMETOM €ro
U3YYEHUS SBIISIOTCS KOJMYECTBEHHBIE OTHOLIEHUS U MPOLECCHl PEAIbHOTO MHPA,
OMMCAHHbIE MATEMATUYECKUMU MOJEISIMHU.

B kypce anredpsl 7-9 ki1accoB IpeCTaBICHbI CIEAYIOIINE COIEPKATEIbHbIC
nmuHuKn:  «Yucna», «YpaBHEHUsT M HEpaBeHCTBa», «DyHkuum», «Pemenune
TEKCTOBBIX 3a7aw», «CTaTUCTHKA U TEOPUS BEPOSTHOCTEI.

B pamMkax ykazaHHBIX COAEpPKATENbHBIX JIMHUI PEIIaloTCs CIEayIOIne
3aJlauu:

- pa3BUTHE MBILUICHUS, Mpexae Bcero (opmupoBaHue aOCTPAKTHOIO
MBIIUICHUS;

- (opMHUpPOBAHKE JIOTHUECKOTO U aJTOPUTMUYECKOTO MBIIUICHUS, a TaKkKe
TaKMX KAaueCTB MBbIIUICHHUS, KaK CHJIa U TUOKOCTb, KOHCTPYKTHMBHOCTb U
KPUTHUYHOCT;



- (GopMHpOBaHHWE MAaTEeMAaTHYECKOTO CTUJS MBIIUICHUS, BKJIOYAIOIIETO B
ce0s1 MHIYKIUIO U EeTYyKIUI0, 0000IIeHNEe W KOHKPETU3AINIO, aHAJU3 U CHHTE3,
KJIACCU(PUKALIMIO U CUCTEMATU3alINI0, a0CTparupoOBaHUE U aHAIOTHIO.

OIIMCAHUE MECTA YYEBHOI'O IPE/IMETA B YYEGHOM IIVIAHE
VYyeOnblli mnpeameT «AnreOpa» BXOIUT B MPEIMETHYIO 00JacTb
«MatemaTnka U UH(QOpPMATHUKa», SBISIETCS 00sI3aTENbHBIM ISl u3ydeHus B 7-10
KJjaccax. B yueOHOM 1u1aHe Ha €ero U3y4yeHUe OTBOJAUTCS:

Kaace Y4eOHblit KoumnuecTBo KoumnuecTBo Hroro
npeaMeTt HeleJIbHbIX Y4eOHBbIX 3a y4eOHbIH
4acoB He/lelb roa
7 xnacc Anrebpa 3 34 102
8 kmacc Anrebpa 3 34 102
9 knacc Anrebpa 3 34 102
10 kmacc Anrebpa 3 34 102

Bcero 3a 4 rona peanuzanuu nporpammsl —4084acos.

B cBsa3u ¢ TeM ,uTO OOydyaromiuecs CreruagibHOro
(KOPPEKIIMOHHOT0) 0011e00pa30BaTEeILHOIO YUpEeKICHUS 6 BuUIa
y4yaTcs B OCHOBHOHM IIKOJ€ 6 JieT, y4eOHbI Marepuall
nepepacrpeiesien mno rogaM. Pabouas nporpamma paccuuTaHa Ha 4
rojia OOy4eHHUs U C YU€TOM 3TOr0 COCTaBJICHO TeMaTHYECKOE
IJJAHUPOBAHUE y4YEOHOTO Marepuana.

JIMUHOCTHBIE, METATNTIPEJMETHBIE U ITIPEJIMETHBIE
PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O ITPEJAMETA

N3yuenne anreOpsl oOecreymBaeT CIEAYIOMIUE Pe3yJIbTaThl OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrPaMMBbI:

JIUYHOCMHbIE:

1. T'oToBHOCTH U CHOCOOHOCTH OOYYaIONIUXCS K CaMOPa3BUTHIO U
caM000pa30BaHUIO Ha OCHOBE MOTHBAIIMN K O0YUEHHUIO W MIO3HAHKIO; TOTOBHOCTH 1
CIIOCOOHOCTh ~ OCO3HAaHHOMY  BBIOOPY W TOCTPOCHHUIO  JaJIbHEHIIei
WHIUBUyaIbHOH TpaeKTOpuu 0Opa3oBaHHMs Ha 0a3e OPUCHTHUPOBKH B MHUPE
npodeccuit ¥ MpodheCCHOHATBHBIX TMPEAMOYTCHUH, C YYETOM YCTOWYHMBBIX
M03HABATEJILHBIX HHTEPECOB.

2.  CdopMHpOBAaHHOCTbL  OTBETCTBEHHOTO OTHOIICHHS K  YYCHHIO;
YBAXUTEIHHOTO OTHOIICHHSI K TPY/LY.

3. ChopmHpOBaHHOCTH IIEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY ypPOBHIO pa3BUTHS HayKl U OOINECTBEHHOW MPaKTHUKH,
YYUTHIBAIOMIETO COIHAIIBHOE, KYJIbTYPHOE, SI3BIKOBOE, AYXOBHOE MHOTOOOpasue
COBPEMEHHOTO MHpA.




4. Oco3HaHHOE, YBAaXUTEIbHOE U JOOpOXKENIATENbHOE OTHOIIEHUE K
JpPYyroMy 4eJIOBEKY, €ro MHEHHIO, MHPOBO33PEHHIO, KYJIbType, S3bIKY, BEpeE,
TPAKJAHCKOM MO3UMLMU. ['0OTOBHOCTH M CIIOCOOHOCTH BECTU AMAIOr C APYTUMHU
JIOABMH W JIOCTUTaTh B HEM B3aMMOIMOHMMAHUA (MACHTH(HUKaIus cels Kak
MOJTHOTIPABHOTO CyOBEKTa OOIIEHHS, TOTOBHOCTh K KOHCTPYHpPOBaHHIO oOpasza
napTHepa MO JAMUAJory, TOTOBHOCTh K KOHCTPYHPOBAHHMIO 00Opa3a JIOMyCTHMBIX
crioco00B Juaiora, TOTOBHOCTh K KOHCTPYMPOBAHHIO Mpollecca AMaiora Kak
KOHBEHIIMOHUPOBAHUSI HMHTEPECOB, MPOLEAYP, T'OTOBHOCTh M CIOCOOHOCTh K
BEJICHUIO TEPErOBOPOB).

5. OCBOEHHOCThH COLIMAJIBHBIX HOPM, MpaBWJ MOBEACHUS, poier u (opm
COILIMAJIbHOM KM3HU B IPYIIAX U COOOIIECTBAX.

6. CpopMUPOBAaHHOCTH LIEHHOCTH 3I0POBOT0 U O€30MaCHOTO 00pa3a KU3HH.

/. Pa3BUTOCTh 3CTETUUECKOIO CO3HAHMSI YEPE3 OCBOCHUE XYHOKECTBEHHOIO
Hacienus HapoaoB Poccun M Mupa, TBOPYECKOH AESITEIBHOCTH 3CTETHYECKOTO
xapakrepa (COoCOOHOCTh MOHMMATh 3CTETUYECKOE, IMOIMOHAIBHO-IEHHOCTHOE
BUJICHUE OKPYXAIOLIEro MHUpPA; CIOCOOHOCTh K SMOLUMOHAIBHO-LIEHHOCTHOMY
OCBOCHHMIO MHUpPA, CaMOBBIPDQXKEHHMIO M OpPUEHTAlMUM B XYJ0KECTBEHHOM H
HPaBCTBEHHOM IPOCTPAHCTBE KYJIbTYPbl; YBAKEHUE K UCTOPUH KYJIBTYPbl CBOETO
OtedecTBa, BBIPAXEHHOM B TOM 4YHCIE€ B TOHUMAHUM KpacoThbl YEJIOBEKa,;
c()OPMHPOBAHHOCTh AKTUBHOI'O OTHOIICHHMS K TPaAHMIMAM XyI0KECTBEHHON
KYJIBTYpPbI KaK CMBICIIOBOM, 3CTETUYECKON U TMYHOCTHO-3HAYMMON [IEHHOCTH).

8. CdopMupoBaHHOCTH OCHOB AKOJIOTMYECKOM KYJBTYPBI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTIO MBILIJICHUS.
Memanpeomemmubvie

Me:xnpeaMeTHble OHATHSA

OOyuaroiyecss yYCOBEPIICHCTBYIOT NPHOOPETEHHBIE Ha IEPBOM YpPOBHE
HABbIKM PaldoThl ¢ MHpopMauMed U NONOMHAT UX. OHU CMOTYT pabOTaTh C
TEKCTaMH, TPeoOpa3oBBIBATh M HHTEPIPETUPOBATH COJCPKANIYIOCS B HHX
uH(pOpMaIKIO, B TOM YHCIIE:

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

* BBIJICTISITH TJIaBHYIO M W30BITOUYHYIO HH(POPMAIIUIO, BBITIOJHATH CMBICIIOBOE
CBEPTHIBAHUE BBIJICNICHHBIX (AKTOB, MBICIICH; MPEACTaBIATh WH(OpPMAIUIO B
ckatod cioBecHoW ¢opme (B BUIE IUTaHA WU TE3MCOB) M B HAIJISAHO-
CUMBOJIMYECKOU Qopme (B BHIE TaOmwil, rpaduIecKUX CXeM M JIHharpamm, KapT
MOHSATUN — KOHIENITyaJIbHBIX IUarpamMM, OMTOPHBIX KOHCTIEKTOB);

* 3ATIOJIHATH U JIOTIOJHSATH TAOJIUIIBI, CXEMBbI, THarPaMMbI, TEKCTHI.

OOyuaromyecss MPUOOPETYT ONBIT NMPOEKTHOM JesITeJIbHOCTH KaK 0CO00i
dbopmbl yueOHOM pabOThI, CIIOCOOCTBYIONIEH BOCIUTAHUIO CaMOCTOSITEILHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTHUBAIIUNA U 3(P(HEKTUBHOCTH
y4eOHOM JeATEeNBbHOCTH; B XOJE€ pealu3aludyd MCXOAHOrO0 3aMbIcia Ha
MPAaKTUYECKOM YpPOBHE OBJIAJACIOT yYMEHHUEM BBIOMPATh aJeKBAaTHBIC CTOSIICH
3alaye CpeACTBA, IPUHUMATH pEIIEHWS, B TOM 4YHCIE W B CHTyaIUAX
HeonpeaenéHHoctd. OHU  TMOJlydaT BO3MOXHOCTh Pa3BHTh CIIOCOOHOCTh K



pa3paboOTKe HECKOJbKUX BapUaHTOB pELIEHWH, K IOHCKY HECTaHJIapTHBIX
pelleHnH, IOUCKY U OCYLIECTBICHUIO HanOoJee MPUEMIIEMOTO PEIICHUSI.

B cootBerctBun ®I'OC OOO BBIAEHSAIOTCA TPH TPYHIbl YHUBEPCATBHBIX
y4eOHBIX NEUCTBUI: PETYISITUBHBIC, TO3HABATEIIbHbIC, KOMMYHHKATHBHBIC.

PeryasituBubie YY /|

1. YMeHue caMOCTOATENBHO OMpPENeisITh IEeNu OOy4YeHUs, CTaBUTh U
dbopMynupoBaTh HOBBIE 3aJaul B ydeO€ U TO3HABATEIHHOM JAEATEIHHOCTH,
pa3BUBaTb MOTHBBl W HMHTEPEChl CBOEH IO3HABATEIBHOW JESATEIBHOCTH.
OOy4aromuiics CMOXET:

® aHAIU3UPOBATH CYLIECTBYIOIINE U IUTAHUPOBATh Oynayuiue
oOpa3oBaTebHbIE PE3YIIbTATHI;

® UACHTU(PUIHUPOBATH COOCTBEHHBIE MPOOJIEMBI U OMPEICIATH TJIABHYIO
npolJiemy;

® BBIBUraTh BEPCUM pELIEHUS NpoOieMbl, (OPMYyJIHPOBATH THIOTE3bI,
IPEBOCXUIIATh KOHEUHBIN PE3yJIbTarT;

® CTaBUTh I€JIb JAESITEIbHOCTH Ha OCHOBE OIPEAEJICHHOW NpoOJIeMbl U
CYLIECTBYIOIIUX BO3MOXHOCTEH;

e (dopMmynupoBaTh yueOHbBIE 33[a4M KaK IMIAard JOCTIKEHHUS MOCTABICHHOM
EJIH JeSITEIbHOCTH,

e 00OCHOBBIBAaTh LIEJEBbIE OPUEHTUPBl U TPUOPUTETHI CCHUIKAMU HA
LIEHHOCTH, YKa3bIBasi U 000CHOBBIBAs JIOTMUECKYIO NIOCIEA0BATEIbHOCTD I11aroB.

2. YMeHHE CaMOCTOSATEIbHO IIAHUPOBATh IyTH JOCTUKEHUS LIEIEH, B TOM
quclie albTepHATUBHBIC, OCOZHAHHO BBIOMpPaTh Hanbosee 3(HEeKTUBHBIE CIIOCOObI
pelieHus: yueOHbIX U TO3HABATENbHbIX 3a/1a4. O0yUaroUuiicss CMOXKET:

® ONpenesiTh HeOOXOAUMBbIE NEHUCTBHE(S) B COOTBETCTBUU C Y4eOHOH M
MO3HABATEJIBHOM 3a1aUeii M COCTABIISITh aJITOPUTM UX BBITIOJHEHUS;

e 00OCHOBBIBaTh M OCYIIECTBIATh BbIOOp Hambonee dPHEeKTUBHBIX
CHI0CcO0O0B pelleHUs Y4eOHbIX U TTO3HABATENbHBIX 33/1a4;

® OMNpeAeNsATh/HaXOqUuTh, B TOM YHCIE M3 NPEIJIOKEHHBIX BapHUAHTOB,
YCIJIOBUS JIs1 BBINOJIHEHUS yUeOHOM 1 O3HABaTENIbHOM 3a/1a4u;

® BLICTpaMBaTh KXU3HEHHBIC MJIaHBI HA KPATKOCPOUHOE OymyIee (3asBisITh
IIEJIeBbIE OPUEHTHUPHI, CTABUTH aJ€KBAaTHBIE MM 3a/lauyll M TpeJaraTh JCUCTBUSA,
yKa3bIBasi U 000CHOBBIBAS JIOTUYECKYIO TIOCIIEI0BATEIBHOCTD IIArOB);

e BpIOMpaTh W3 MPEAJOKEHHBIX BapUaHTOB M CaMOCTOSITEIBHO MCKaTh
CpeICTBa/pecypchl sl pelIeHHsl 3a1a4i/A0CTHKEHUS LIETIH;

® COCTaBISATh TUIAH pEUICHHWs] MpOoOJeMbl  (BBITIOJHEHUS  IMPOCKTA,
MPOBEICHUSI UCCIIEOBAHUS );

® OMpeAensaTh MOTCHIUAJIbHBIC 3aTPyIHEHUS TPH pEHICHUH YYeOHOW W
MO03HABATEJILHOM 3a/1a4M ¥ HAXOJIUTh CPECTBA JIJISl X YCTPAHCHHSI,

® OMKCHIBATH CBOM OIBIT, OpOpMIIAS €ro JUisl mepeiayd IpyruM JIOAsIM B
BUJIC TEXHOJIOTUH PELICHUSI MPAKTUUYECKUX 3a]1a4 ONPEICICHHOTO Kilacca,

® TUTAHUPOBATH u KOPPEKTUPOBATH CBOIO WH/IMBUIYATbHYIO
00pa30BaTENbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCHTH CBOM JICHCTBHUS C TUIAHUPYEMBIMH PE3yJIbTaTaMH,



OCYILECTBISATh KOHTPOJb CBOEH JAEATENIBHOCTH B IIPOLECCE JOCTUKECHMS
pe3ynbpTaTa, ONpeAesaTh CIOCOObl ACUCTBUN B paMKax MPEAJOKEHHBIX YCIOBUHN U
TpeOOBaHUl, KOPPEKTUPOBATH CBOM JACUCTBUS B COOTBETCTBHM C M3MEHSIOIICHCS
cutyarueil. O0y4yaronuiicss CMOXeT:

® ONpeAeNsATh COBMECTHO C IMEAaroroM M CBEPCTHUKAMU KpPUTEPUU
IUTAHUPYEMBIX PE3YJIbTAaTOB U KPUTEPUHU OLIEHKU CBOEH Y4eOHOH eATeIbHOCTH;

® CUCTEMaTH3UPOBATh (B TOM UHUCJE BHIOMpATh MPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3YJIbTATOB U OLICHKH CBOEH JESITEIbHOCTH;

e OTOMpaTh MWHCTPYMEHTBl [UJIi OLEHHUBAHHUS CBOEH JESATENBHOCTH,
OCYULIECTBJISITh CAMOKOHTPOJb CBOEH JEATEIbBHOCTH B paMKax MPeasIOKEHHBIX
yCIIOBUH U TpeOOBaHUM;

® OILICHUBATh CBOIO JESATEIIBHOCTb, apIyMEHTHPYsS HPUYUHBI JOCTUKEHMS
WIH OTCYTCTBUS IUIAaHUPYEMOTO pe3yibTaTa;

® HaxOJUTh JOCTATOYHBIE CPEJCTBA JJISl BHIMOJHEHUS YUEOHBIX NEHCTBUN B
W3MEHSIOLIENCS CUTYalluy /WK NPU OTCYTCTBUU IJIAHUPYEMOTO PE3YJIbTATA;

e paboTag 1O CBOEMY IUIaHY, BHOCHUTb KOPPEKTHBbl B TEKYILIYIO
NeATEIbHOCTh HAa OCHOBE aHalW3a W3MEHEHWM CHUTyauuu IS TOJdYy4YEHUs
3aIUTAaHMPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3yibTara;

® YCTAHaBIMBAaTh CBA3b MEXJy [OJIYYEHHBIMH XapaKTepPUCTUKaMU
OpOAYKTa U XapaKTepUCTHKaMHU Ipollecca JEATEIbHOCTH M IO 3aBEpIICHUU
JESATEIbHOCTH TpeaaraTh U3MEHEHUE XapaKTEpUCTUK Ipolecca JUIsl MOJy4YeHUs
YIIY4IIEHHBIX XapaKTEPUCTUK MTPOJYKTA;

® CBEpATh CBOM JEHCTBUA C LEIbIO M, IPU HEOOXOIUMOCTH, UCIPABIATH
OLLIMOKHA CaMOCTOSITENBHO.

4. YMeHHE OLIEHMBaTh MpPaBUJIBLHOCTh BBHINIOJHEHUS Y4YeOHOW 3amauw,
COOCTBEHHbBIE BOBMOXHOCTH €€ perieHus. OOy4aronIuiicss CMOXeET:

® ONpeAeNsaTh KpPUTEPUU NPABHWIBHOCTH (KOPPEKTHOCTH) BBIIOJHEHUS
y4eOHOM 3a71a4H;

® aHaNM3UpPOBAaTh M OOOCHOBBIBATH NPUMEHEHUE COOTBETCTBYIOLIETO
WHCTPYMEHTApUS JUIsl BBIMOJIHEHUS yueOHOM 3aauu;

e CBOOOJHO TIOJIb30BaThCsl BBIPAOOTAHHBIMU KPUTEPUSIMU OLICHKA U
CaMOOLICHKH, MCXOJAS M3 LEIM M HMMEIOIIMXCS CPEACTB, pa3iuyas pe3yibTaT U
CITOCOOBI JIEHCTBHI;

® OIICHMBATh MPOJAYKT CBOEH JEATEIbHOCTH IO 3aJaHHBIM W/WIH
CaMOCTOATEJIBHO  ONPENEJIEHHBIM KPUTEPUSM B COOTBETCTBHH C  LIEJBIO
NEeSATEIbHOCTH;

e 00OCHOBBIBATh JOCTHKMMOCTB II€JM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE
OLICHKM CBOMX BHYTPEHHUX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

¢ (hUKCHPOBAThH u aHaJIU3UPOBATh IUHAMUKY COOCTBEHHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

5. Branenue ocHOBaMHM CaMOKOHTPOJISl, CAMOOLEHKH, MPUHITHS PEIICHUIN
U OCYUIECTBJIIEHHS OCO3HAaHHOIO BbIOOpa B Y4YeOHOH U IO3HABaTEIbHOM.
OOyyaromuncs CMOXET:

e HaOJIOAaTh U AHAJIU3UPOBATH COOCTBEHHYIO YUE€OHYIO U MO3HABATEIbHYIO



NEeATEIbHOCTh UM JIEATENIBbHOCTh  JPYrUx  oOydarommxcs B MpoIEecce
B3aMMOIIPOBEPKH;

® COOTHOCUTH pEalbHbIE WM IUIAHUPYEMbIC PE3YIbTaThl HHIAMBUYATbHOMN
o0pa30BaTeILHON NEATETLHOCTH | JIeTIaTh BHIBOJIBI;

® [PUHUMATh pEUICHWE B Y4YEOHOM CHUTyaluM ¥ HECTH 3a HEro
OTBETCTBEHHOCTb;

® CAMOCTOSITEJILHO OMNpPEEsATh MPUYMHBI CBOETO yCIieXa WM HEeyclexa U
HAXOJIUTh CITOCOOBI BBIXO/Ia U3 CUTYAIlUU HEYCTIEXa;

® PETPOCIEKTHBHO OMNPEACNITh, KaKhe ACHCTBUS IO PEIICHUIO Y4eOHOM
3alaud WM TapaMeTpbl ATUX JEUCTBUU MPUBEIM K MOJYYEHUIO HUMEIOLIETOCs
MPOJYKTa yueOHOU eITebHOCTH;

® JIEMOHCTPUPOBATH  MPUEMBl  PErysUUA  MCUXOPU3HOIOTUYECKUX/
AMOIMOHAJIBHBIX COCTOSIHUM MJisi JocTkeHus 3 dekra ycrnokoeHus: (ycTpaHeHus
HYMOIIMOHAJIFHON  HaNps>KeHHOCTH), dddexrta BoccTaHOBIECHUS (OCIa0ICHUS
MPOSIBIICHU yTOMJICHUS), addekra AKTUBU3AIUU (TOBBIIIEHUS
NCUXO(PHU3NOIOTHYECKON PEAKTUBHOCTH).

ITo3naBarteabHbie YY |

6. YmeHue ompenensTh MOHATHS, CO3JAaBaTh OOOOICHMS, yCTaHABIMBATH
aHaJOTUM, KJIAcCU(PUIMPOBATh, CAMOCTOSITEILHO BBIOUpPATh OCHOBaHUA U
KpUTEpUM JJIs1 KJ1acCU(UKaIMU, yCTaHABIUBATh MPUYMHHO-CJIEACTBEHHbBIC CBS3H,
CTPOUTH  JIOTMYECKOE  PACCYXKJEHHME,  yMO3akiItoueHue  (MHIYKTUBHOE,
JEAYKTUBHOE, 110 aHAJIOTUH) U JIeJaTh BbIBOAbI. OOyJaronuics CMOXKET:

e 10A0UpaTh CIOBA, COMOJYMHEHHBIE KIIOYEBOMY CIJIOBY, OMNPECISIONINE
€ro MpU3HaKu U CBOMCTBA;

® BBLICTPAMBAThH JIOTHYECKYIO IIEMOYKY, COCTOSIIYIO U3 KIIFOYEBOIO CJIOBAa U
COTIOTYMHEHHBIX €MY CJIOB,;

® BBIJCIATh OOIIMKA TMPU3HAK JIBYX WM HECKOJBKHX TPEIMETOB WIU
SBJICHUU U OOBSICHATH UX CXOJICTBO;

® O0BENUHATH TPEAMETHl W SBJICHHS B TPYIIBI [0 OIPEACICHHBIM
MpU3HaKaM, CpAaBHUBATh, KIaCCUPUIIMPOBATH U 00001aTh (DaKThI U SBICHUS;

® BBIJICIATH SBJICHUE U3 OOIETO psiia IPYTUX SIBJICHUN;

® ONpeneNsiTh 00CTOATENHCTBA, KOTOPHIC MPEIIECTBOBAIM BO3ZHUKHOBEHHIO
CBSI3M MEXJYy SIBICHUSIMH, U3 OTUX OOCTOSATEIHCTB BBIICIATH OIMPEICIISIONINE,
CIIOCOOHBIE OBITH MPUYMHON JTAHHOTO SIBJICHUS, BBISBISATH MPUYUHBI U CJIEICTBUS
SIBJICHUM;

® CTPOUTH PACCYXJEHHE OT OOIINX 3aKOHOMEPHOCTEN K YaCTHBIM SIBJICHUSIM
U OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH pPacCyXJCHHUE Ha OCHOBE CpaBHEHHUS IPEIMETOB U SIBJICHH,
BBIJICTISISL IPU OTOM OOIIIME MPU3HAKHY;

® u3JIaraTh TOJIYYCHHYIO WH(GOPMAIMIO, MHTEPIPETUPYS €€ B KOHTEKCTE
pelraeMoin 3a1auu;

® CaMOCTOSITEILHO YKa3blBaTh Ha MWHOOpPMaALMIO, HYXKIAONIYIOCS B
MpoBEpKe, MpeajiaraTh MW NPUMEHATh CIOCOO0 TPOBEPKU JOCTOBEPHOCTU
uH(popmanuu;



e BepOanM30BaTh 3MOLMOHAIBHOE BIIEYATICHHE, OKa3aHHOE Ha HEro
HUCTOYHUKOM,;

® OOBSICHATH SIBJICHUS, ITPOLIECCHI, CBSI3U U OTHOUICHUS, BBISIBIISIEMBIE B X0J1€
MO3HABATEJILHON U MCCIEA0BATENIbCKOM NIEATENbHOCTH (MIPUBOJUTH OOBSICHEHHUE C
U3MEHEHUEM (OpPMbI MPEACTABICHUS; OOBICHAThH, JAETANM3UPYs WiIM 000011as;
OOBSCHATH C 3aIaHHON TOUKH 3pEHHUS);

® BBIBIIATH M HA3bIBaTh NPUYUHBI COOBITHS, SIBIICHWS, B TOM YHCIIE
BO3MOJKHBIE /HanboJsee BEpOSITHbIC TPUUMHBI, BO3MOXKHBIEC TIOCIEICTBUSA 3aJaHHON
MPUYUHBI, CAMOCTOSITENIFHO OCYIIECTBIISISI MPUYHMHHO-CIICICTBEHHBIN aHAIIN3;

e JeaTh BBIBOJ Ha OCHOBE KPUTHUYECKOTO aHAJIM3a Pa3HbIX TOUEK 3pPEHUS,
MOATBEPXKIaTh BBIBOJ COOCTBEHHOM apryMEHTalMed WU CaMOCTOSATEIBHO
MOJIyYeHHBIMU TAHHBIMHU.

/. YMeHue co3aaBaTh, IPUMEHITh U MPEOOPa30BbIBATh 3HAKU U CUMBOJIBI,
MOJEIM MW CXEMbl JJisi pelieHus Yy4eOHbIX W TO3HABATENbHBIX 3a/ad.
OOyJaronuncs CMOXKET:

e 0003HAaYaTh CHMBOJIOM M 3HAKOM MPEAMET W/WJIH SIBICHUE;

® OMpEAeNATh JIOTUYECKUE CBA3M MEXKIY MpeIMeTaMu W/WJIHM SBICHUSIMH,
0003HAYaTh JAHHBIE JIOTHYECKUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

® CO03/1aBaTh a0CTPaKTHBIN W peaibHBIA 00pa3 nmpeaMeTa u/uin siBICHUS;

® CTPOHUTH MOJEJIb/CXEMY Ha OCHOBE YCJIOBHUW 3aJladyd W/ WM crocoba ee
peleHus;

e co3gaBaTh BepOajbHBIC, BEIICCTBEHHbIE M WH(MOPMAIMOHHBIE MOJEIH C
BBIJIETICHHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JJIsi ONMpEeeeHus crocobda
pelleHus 3aja4i B COOTBETCTBUU C CUTYAIIHEH;

e 1IpeoOpa3oBbIBaTh MOJIENM C LEJIbI0 BBISBICHHUS OOIIMX 3aKOHOB,
OTIpEIEIAIOIINX JaHHYIO TPEAMETHYIO 001aCTh;

® [IEPEBOAUTH CIOXHYIO MO COCTaBy (MHOTOACHEKTHYIO) MH(POPMALMIO U3
rpaduyeckoro wid (HOPMaIM30BAaHHOTO (CHMBOJIBHOTO) TMPEJCTABICHUS B
TEKCTOBOE, U HA00OPOT;

® CTPOUTH CXEMY, AJITOPUTM JCUCTBHS, UCIPABISATh WM BOCCTAHABIMBATH
HEU3BECTHBIM paHee aJrOpUTM Ha OCHOBE HMMEIOIIETOCsl 3HaHUsA 00 00beKTe, K
KOTOPOMY HPHUMEHSIETCS aJITOPUTM;

® CTPOUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

® AHAIM3UPOBATH/PEPICKCUPOBATH OMNBIT Pa3pabOTKU U peaau3aiuu
y4eOHOr0 MPOEKTa, UCCIAEAOBAHUS (TEOPETUUECKOTO, SIMITUPUIECKOT0) Ha OCHOBE
MPEIOKEHHOW TPOOJEeMHOM CUTyallMM, TMOCTABJICHHOW LIENW W/WIW 3aJIaHHBIX
KPUTEPUEB OIICHKHU MPOAYKTa/pe3yabTaTa.

8. CwmbicioBoe ureHue. O0yJaronics CMOXKET:

® HAXOAWUTh B TEKCTE TpeOyeMyro HH(popMalHio (B COOTBETCTBUU C LENISIMU
CBOEH JEATEIIbHOCTH);

® OpPUEHTHPOBATHCS B COACPKAHWM TEKCTA, MOHUMATh IIEIOCTHBIN CMBICH
TEKCTa, CTPYKTYPHUPOBATH TEKCT;

® YCTaHABJIMBATh B3aMMOCBS3b OIMCAHHBIX B TEKCTE€ COOBITHUM, SBIICHUIA,
IPOLIECCOB;



® PE3IOMUPOBATH INIABHYIO UJICI0 TEKCTA;

e 1peoOpa3oBbIBaTh TEKCT, «IEPEBOJS» €ro B APYryl0 MOJAIbHOCTb,
WHTEPHPETUPOBATH TEKCT (HEXYI0KECTBEHHBIN — yUeOHBIN, HAyUHO-TIOMYJISIPHBIMH,
nHGOPMaIIMOHHBIH, TekcT non-fiction);

® KPUTHUYECKH OLIEHUBATh COJEpKaHue U (HOpMy TEKCTa.

9. d®opmupoBaHuUE U pa3BUTUE OKOJOTUYECKOTO MBIIUICHUS, YMEHUE
IIPUMEHATH €r0 B MO3HABATEIIbHOM, KOMMYHHUKATUBHOM, COLMAIILHOM MPAKTUKE U
npodeccruonanbHol opueHTaruu. OO0yJaromunics CMOXKET:

® ONpEACNATh CBOE OTHOUIEHUE K MPUPOJHOU CPEJIE;

® AHAJTU3HUPOBATH BIUSHUE HKOJOTMYECKUX (AKTOPOB Ha Cpeay OOMTaHUs
YKHBBIX OPTaHU3MOB;

® MPOBOJUTHh MPUYUHHBIA M BEPOSTHOCTHBIM aHAIN3 HKOJOTHMUYECKUX
CUTyaluu;

® MPOrHO3UMPOBATh M3MEHEHHUS CHUTYyallud TMPU CMEHE JEUCTBUS OJHOIO
dakTopa Ha JieiicTBUe aApyroro (akropa;

® paclIpOCTPaHATh SKOJIOTMYECKUE 3HAHUS M YYAaCTBOBATh B NMPAKTHUUYECKUX
JieJax Mo 3alIUuTe OKPYKAOLIENH CPEbI;

® BBLIpAKATH CBOE OTHOIIEHUE K MPUPOJIE uYepe3 MOJIENIH, MPOCKTHHIE
paboTHI.

10. Pa3zButme MOTMBAIMM K OBJIAJICHUIO KYJIbTYpPOW AaKTHUBHOTO
WCIIOJIB30BaHUs CIIOBApEN U IPYTUX MOUCKOBBIX cucTeM. OOyUaloImUiicss CMOXKET:

® ONpeneNsaTh HeOOXOAUMbIE KIIFOUEBbIEC TOMCKOBBIE CJIOBA U 3aPOCHI;

® OCYUIECTBIIATH  B3aUMOJECHCTBUE C  DJIEKTPOHHBIMHU  ITOMCKOBBIMHU
CUCTEMAaMHU, CIIOBapsIMU;

e (popMupoBaTH MHOKECTBEHHYIO BEIOOPKY M3 MOUCKOBBIX UCTOYHUKOB IS
00BEKTUBH3AIINY PE3YJIbTATOB MOUCKA;

® COOTHOCHUTbH MOJYUYECHHBIE PE3YyJIbTATHI IOMCKA CO CBOEH JESATEIbHOCTHIO.

KommynukatuBHbie Y'Y /|

11. VYMeHue opraHu3oBbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO
NESATEILHOCTh C YYUTEIeM W CBEpPCTHUKaMH, paboTaTh HWHAMBUAYATLHO U B
rpynme: HaxoIuTh o0OIee pelieHre H paspemarbh KOH(IUKTHI Ha OCHOBE
COTJIaCOBAHUS MO3UIIMKA U ydeTa HHTEPecoB; (OpMYIMpPOBATh, ApTYMEHTHUPOBATH U
OTCTauBaTh cBO¢ MHeHHE. OOyJaIOMMIACS CMOXKET:

— OMpEeNeNATh BO3MOXHBIE POJIM B COBMECTHOM AESATEIbHOCTH;

— UIPaTh ONPEJIETECHHYIO POJIb B COBMECTHOM JESTEILHOCTH;

— MPUHUMATHh TIO3UIMIO COOECeqHMKA, TOHWUMAs TMO3UIMI0 JIPYroro,
pazinyaTth B €ro peur: MHEHUE (TOYKY 3pEHHUs), JO0Ka3aTelbCTBO (apryMEHTHI),
(baKThl; TUTIOTE3bI, AKCHOMBI, TEOPHH;

— OmpenenaTh CBOM JEHCTBUSL W JEHUCTBUSL TapTHEpa, KOTOpbIC
CIIOCOOCTBOBAJIM WJIU MPEMSATCTBOBAIN MPOTYKTUBHON KOMMYHUKAIINY;

— CTpPOUTh TIO3UTHUBHBIE  OTHOIIEHWUS B  Tpolecce ydeOHOH W
MO3HABATENIbHOMU JEATENbHOCTH;

— KOPPEKTHO W apryMEHTUPOBAaHHO OTCTauBaTh CBOIO TOYKY 3pEHHS, B
JUCKYCCUW YMETh BBIJIBUTATh KOHTPApTyMEHTHI, mepedpa3zupoBaTh CBOIO MBICITH



(BajieHHe MEXaHU3MOM SKBUBAJIEHTHBIX 3aMEH);

— KPUTHYECKHM OTHOCUTHCA K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
IpU3HABaTh OMIMOOYHOCTH CBOETO MHEHHS (€CIM OHO TaKOBO) M KOPPEKTHPOBATH
€ero;

— mpenjarath aqbTepHATUBHOE pelieHUEe B KOH(MDIMKTHON CUTYyAIlUH;

— BBIJENATH OOIIYI0 TOUKY 3pEHUS B IUCKYCCHUU;

— JIOTOBapuMBaThCcsl O TMpaBWiIaxX M BOMpocax [uisi OOCYyXACHHS B
COOTBETCTBHHM C MOCTABICHHOM NIEPE IPYNIION 3a1a4ueu;

— OpraHu30BbIBaTH yueOHOE B3aMMOJICHCTBHE B TPYyMIIE (OMPEAENATh O0IIHe
eI, PaCIpeIeNIATh POJIU, JOTOBAPUBATHCS APYT C APYTOM U T. 11.);

— YCTpaHsATh B paMKax JHajiora pas3pblBBl B KOMMYHUKAallWU,
0OyCJIOBJIEHHbIE HEMTOHUMAHUEM/HETIPUATHEM CO CTOPOHBI COOECEeIHMKa 3a/layw,
(bOpMBI WM COAEPKAHMS TUATIOTA.

12. YmMeHue 0CO3HaHHO MCIIOJIb30BAaTh PEUYEBHIC CPECTBA B COOTBETCTBUU
C 3aJayeil KOMMYHUKALIMM Il BBIPAKEHHS CBOMX UYBCTB, MBICIEH H
NOTPEOHOCTEN ISl TJIAaHUPOBAHUS W PETYJIALMH CBOEW AESATEIbHOCTH; BIIAJICHUE
YCTHOM M TNHMCBMEHHOW PEYBbI0, MOHOJIOTMYECKOW KOHTEKCTHOM PEYBIO.
OO0yuaronmncs CMOXKET:

® OmnpeneNiATh 3aady KOMMYHHMKAlMM U B COOTBETCTBMM C HEMl oTOMpATh
peYeBbIE CPEACTBA;

e 0TOMpaTh U UCIOJIB30BATh PEUYEBBIE CPEJCTBA B MPOLECCE KOMMYHUKALIUH C
JIPYTUMU JIOAbMU (IUAJIOT B Mape, B MAJIOW IpymIe u T. 11.);

® T[pPEJICTaBISATh B YCTHOM WIM NHCbMEHHOW (opMe pa3BepHYTHIM IJIaH
COOCTBCHHOM JICSATCIIHLHOCTH;

e C00JII0JIaTh HOPMBI ITyOJTUYHOM PEYH, perjlaMeHT B MOHOJIOTE U JJUCKYCCHUU B
COOTBETCTBHM C KOMMYHHUKATUBHOM 33]1a4€H;

® BBICKA3bIBaTh U OOOCHOBBIBATh MHEHUE (CYKJICHUE) U 3aMpaiiuBaTh MHEHUE
napTHepa B paMKax Juajora;

e [pUHMMATh pEUIEeHWE B XOAE€ Juajgora M COIVIACOBBIBATb €ro ¢
COOCCETHUKOM;

® CO37aBaTh IUCBMEHHBIE «KJIMIIWPOBAHHBIE» W OPUTMHAIBHBIE TEKCTBI C
UCIIOJIb30BaHUEM HEOOXOAUMBIX PEUEBBIX CPEJNICTB;

® UCIOJBL30BaTh BepOajdbHbIE CpeAcTBa (CpeAcTBa JIOTUYECKOW CBSI3M) s
BBIJICJICHHSI CMBICJIOBBIX OJIOKOB CBOETO BBICTYIICHHS;

® CMOJIb30BaTh HeBEpOAlbHBIE CPEICTBA WM HArJsAHbIE MaTepHabl,
MOJIFOTOBJICHHBIE/0TOOpaHHBIE TIOJT PYKOBOJICTBOM YUHUTEIIS;

e JleJlaTh OLICHOYHBIA BBIBOA O JOCTH)KEHMHM LEIM KOMMYHHMKalWN
HEIMOCPEJICTBEHHO  IIOCJIE€  3aBEpUIEHUS KOMMYHUKAaTUBHOTO  KOHTakTa M
00OCHOBBIBATh €TO0.

13. ®opmupoBaHue UM  pa3BUTHE KOMIETEHTHOCTH B  0OOJacTH
UCIIOJIb30BaHUSl HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUN (nanee —
HKT). O6yuaromuiicsi CMOXKET:

® I[IeJICHANPABIEHHO HCKaThb M MCMOJb30BaTh HH(POPMAIMOHHBIE PECYPCHI,
HEOOXOMMBbIE IS PeIICHUs] yYeOHBIX U MPAKTUUYECKHUX 3a]1a4 ¢ TOMOIIbIO CPEJCTB



HKT;

® BBHIOMpATh, CTPOUTh W MCIHOJB30BATh aJIEKBAaTHYI0 HWH(OPMALUOHHYIO
MOJIeJIb JIJIsl TIepeAadu CBOMX MBICICH CPEICTBAMU €CTECTBEHHBIX U (DOPMAaTbHBIX
A3BIKOB B COOTBETCTBUU C YCIOBUSIMU KOMMYHUKAIIUH;

® BBIICIATH HMH(MOPMAIMOHHBIA AaCMEKT 3aJadyd, OINEpPUPOBATH JIAHHBIMHU,
MCIIOJIb30BaTh MOJENb PEIICHUS 33/1a4U;

® JCHOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMM (BKIJIIOYAsl BBIOOP aJI€KBAaTHBIX
3aJlaye MHCTPYMEHTAJIbHBIX MPOrpaMMHO-aNNapaTHbIX CPEJICTB U CEPBUCOB) MJIA
perieHnst THGOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX yU4€OHBIX 3a/1a4, B TOM YHCJIE:
BBIUKCJICHHUE, HAITUCAHKUE JJOKJIAI0B, pedepaToB, CO3JaHUE MPE3CHTALIUN U JIp.;

®  JCIOJIb30BaTh MHGOPMAIIMIO C YYETOM 3TUYECKUX U TIPABOBBIX HOPM;

e co3aaBaTh MH(GOPMAIIMOHHBIE PECYpPChl PA3HOTO THUMA W JJs Pa3HBIX
ayJIMTOpHid, coOM0AaTh HGOPMAIIMOHHYIO TUTUEHY U MpaBUiia HHPOPMAIIUOHHOM
0€30I1aCHOCTH.
npeomemuble:

e (opMHpOBaHHE NPEJCTABICHUA O MAaTEMaTWKE Kak O METOJ€ MO3HaHUs
JEUCTBUTEIBHOCTH, MO3BOJISIIOIIEM ONMMCHIBATH U M3y4aTh PEAJbHBIE MTPOLIECCHI U
SABJICHUS;

® pa3BUTHE YMEHHMH paboTaTh C Yy4eOHBIM MAaTEMATUYECKUM TEKCTOM
(aHaIM3MpOBaTh, M3BIEKATh HEOOXOAMMYIO HH(OpPMAIUIO), TOYHO M TPAMOTHO
BBIPAXKATh CBOU MBICIM C NPUMEHEHHEM MAaTEMaTHU4YECKOW TEPMHUHOJIOTUU U
CUMBOJIMKH,  MPOBOJUTh  KJIacCUPUKAlUMU,  JIOTUYECKHE  OOOCHOBaHWS,
JI0OKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKICHUM;

® pa3BUTHE MPEICTABICHUN O YHUCIIE M YUCIOBBIX CHCTEMAX OT HATypPAJIbHBIX
0 JCUCTBUTENBHBIX YHCEJ; OBJIAJICHUE HABBIKAMU YCTHBIX, ITMCbMEHHBIX,
MHCTPYMEHTAJIBHBIX BHIYMCIICHUM;

® OBJIAJICHUE CHUMBOJBHBIM SI3BIKOM aireOpbl, NpUEMaMU  BBITOJHEHUS
TOXJIECTBEHHBIX TPEOOPa30BaHUN BBIPAKCHUM, PEIICHHUS YpPaBHEHUN, CUCTEM
YPaBHEHHUM, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHUS MOJECINPOBATH PEAJIbHBIC
CUTyalldd Ha s3bIKe anreOpbl, UCCIENOBaTh IOCTPOCHHbIE MOJEIU C
UCIIOJIb30BAaHUEM armapara ajireopbl, HHTEPIPETUPOBATH MOTYUYEHHBIH PE3yIbTaT;

® OBJIAJICHUE CHUCTEMOM (PYHKIMOHAIBHBIX TOHSTHI, pa3BUTUE YMEHUS
UCIIOJIb30BaTh  (DYHKIMOHAJIBHO-TpaUyYECKUe TMPEACTaBICHUS ISl pELIeHUs
pPa3IMYHBIX MAaTEMAaTHYECKMX 3aJ1ad, JJIs ONHWCAaHUS W aHaIh3a pPEalbHBIX
3aBUCHUMOCTEH;

® OBJIAJICHWE TPOCTEHIIMMHU CIOCOOaMH  TIPEACTABJICHHS W aHajau3a
CTATUCTUYECKUX JIaHHBIX; (OPMHUPOBAHUE TPEJCTABICHUN O CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B PEAIbHOM MHPE M O PA3IUYHBIX CIIOCO0aX WX HU3YUYEHHs, O
MPOCTENIINX  BEPOATHOCTHBIX  MOJENSAX; pPa3sBUTHE YMEHHMU  HM3BJIEKaTh
uHpopMaIMio, MPENCTaBICHHYI0 B Ta0JuIax, Ha JauarpaMmax, TIpadukax,
ONMUCBHIBATh W AHAIM3UPOBATh MACCHUBBI UHCIOBBIX JAaHHBIX C IOMOLIBIO
MOAXOJAIINX  CTATUCTUYECKUX  XAPAKTEPUCTUK, HCIIOJIb30BaTh IMOHHMAaHUE
BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOLIUX SIBJICHUM IIPU NPUHATHUU PEILLIECHUN;



® pa3BUTHE YMEHUH MPUMEHITh U3YYEHHbIE MOHSTUS, PE3yIbTaTbl, METOJBbI
JUTS peIeHUs 33/1a4 MPAKTHUECKOT0 XapaKTepa U 3a7a4 U3 CMEKHBIX TUCIUIUINH C
UCIIOJIb30BaHUEM TIPH HEOOXOJMMOCTH CIIPAaBOYHBIX MAaTEpPHaJOB, KOMIIBIOTEPA,
MOJIb30BaTHCS OLICHKOW U MPUKHUIKON MPU MPAKTHUECKUX pacdyErax;

e (opMupoBaHHE TMPEACTABICHUS OO0 OCHOBHBIX M3y4YaeMbIX TMOHATHIX:
UH(pOpMaLs, aTOPUTM, MOJIETIb — M UX CBOIMCTBAX;

® pa3BUTHE  QJITOPUTMHYECKOTO  MBIIUICHUS,  HEOOXOauMoro  JJis
npo¢eCCUOHATBHOMN 1EATENbHOCTH B COBPEMEHHOM OOIIECTBE;

e (opmupoBanue yMeHu# hopMaIH3alui U CTPYKTYPUPOBAHUS HHPOPMALIHH,
yMEHHsI BBIOMpaTh Crmoco0 TPEACTaBICHUS JAHHBIX B COOTBETCTBUH C
IIOCTaBJICHHOW 3amaueid — TaONuWIbl, CXEeMbl, TrpaduKy, gUarpamMMmbl, C
UCTIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB 00paOOTKHU TaHHBIX;

(GopMUpOBaHHE HABBIKOB U YMEHHUH O€30MaCHOTO U LEIecO00pa3HOTo
NOBEJICHUS P paboTe ¢ KOMIBIOTEPHBIMU IIporpamMmamu U B IHTepHeTe, ymeHus
co0J10/1aTh HOPMbI HH(POPMALIMOHHON ITUKH U NpaBa.

COAEPKXAHUE YYEBHOI'O ITPEIMETA

DJIeMeHTbI TEOPUH MHOKECTB U MATEeMaTHYeCKOH JIOTHKH

Cormacio ®I'OC ocHoBHOro o6mero oOpa3oBaHHs B KypC MaTeMaTHKU
BBeJIeH paznen «Jloruka», KOTOpbI He MpeArnoaraeT JOMOJHUTEIbHBIX YaCOB Ha
W3YYEHUM U BCTPAMBAETCA B pa3U4YHbIE TEMbl KypCOB MATEMaTUKH U
IpeaBapsieTcsl 03HAKOMJICHUEM C 3JIEMEHTAaMU TEOPUU MHOKECTB.

MHo:KecTBa M OTHOIIIEHUSI MEKy HUMH

MHOXECTBO, Xapakxmepucmuieckoe C8OUCMBO MHONCECMEd, SIEMEHT
MHOECTBa, Hycmoe, KOHeuHoe, OeckoneuHoe MHoxcecmeo. [logMHOXKECTBO.
OTHOLIEHNE TIPUHAJICKHOCTH, BKIIOYEHUS, PABEHCTBA. DJIEMEHThl MHO>KECTBA,
CocoObl 33JJaHUS MHOXECTB, PACHO3HABAHUE NOOMHONCECE U INEMEHMO8
HOOMHOICECME C UCNOIL308AHUEM KPY208 Diinepa.

Onepauuu HaJI MHOKECTBAMM

[lepeceuenne u  0ObEOUHEHHE MHOXKECTB. PasHocmb  MHOdCECmS,
oononnenue Muodcecmsea. HMumepnpemayus onepayuti HAO MHOMCECMBAMU C
nomMowbio Kpy2os Jiliepa.

JJIeMEeHTbI JIOTUKHU

Onpenenenue. YTBepxkAcHUS. AKCMOMBI M TeopeMbl. JlOKa3aTenbCTBO.
JlokazarenbcTBO OT mnpoTuBHOro. Teopema, oOpatHas nanHod. Ilpumep wu
KOHTPIIPUMED.

Boicka3biBaHus

HMCTUHHOCTP W JIOXKHOCTHb  BbICKa3blBaHMs. CnoodwcHble U npocmole
svickazvleanus. Onepayuu Ha0 BblCKA3LIBAHUAMU C UCNOJIL30BAHUEM JIOSUYECKUX
CBA30K: U, UNU, He. Y CN08Hble 8bICKA3LIBAHUS (UMNIUKAYULL).

Yuciaa

PanuonajabHbIE YHCIA

MHOXecTBO palMoHaNbHbIX uKcell. CpaBHEHUE palMOHAIBHBIX YHUCEI.
JleficTBUS ¢ pallMOHANBHBIMU 4YMclaMU. [Ipedcmasnenue payuoHaiIbHO20 YUCHA
decsamuyHol 0poobio.



HppaunonajbHbIe YUCJIA
[lonsiTne wppanroHanbHOrO 4wMcia. Pacrno3HaBaHWEe HPPALMOHAIBHBIX

uncen. IlpuMepsl 10Ka3aTelnbcTB B anrebpe. MpparMoOHaIbHOCTh HHCIAN?2.
[Ipumenenue B reomerpuu. CpasneHnue uppayuonaibhvlx uucen. Muoowcecmeo
OelicmeumenbHblxX Yucell.

ToknecTBeHHbIE IPe00pa3oBaHus

YucaoBbie 1 0yKBEeHHbIE BHIPAKCHUSA

Bripaxkenne ¢ nepeMeHHOW. 3HaueHWe BbIpaxkeHusa. [lomcraHoBka
BBIPAKEHUN BMECTO IEPEMEHHBIX.

esble BhIpaKeHUs:

Crenenp ¢ HaTypaJdbHBIM TOKa3aTesneM U e€ cBoiicTBa. [IpeoOpazoBanus
BBIPAKEHUMN, COAEPKAIIMNX CTETICHU C HATYPAJIbHBIM ITOKA3aTEJIEM.

OpanousieH, MHoOrowieH. JIeHCTBUS C OJHOYWICHAMH ¥ MHOIOYJCHAMH
(cnoxenue, BbIUUTAHHE, YMHOXKEHHE). DOpPMYysIBI COKPAIIEHHOTO YMHOMXKCHHSL:
Pa3HOCTh KBAApaTOB, KBAJIpaT CyMMbI U Pa3HOCTU. Pa3nokeHMe MHOroujeHa Ha
MHOXHUTEIIU: BBIHECEHHE OOIIEr0 MHOXMTENS 3a CKOOKU, 2epynnuposKa,
npumMeHeHue @QOpMyn COKpaAwéHHo20 yMHOXMceHus. Keaopamuwviti mpéxunen,
pasznodicerue Keaopamuo2o mpexuieHa Ha MHOXCUMEU.

/{po0HO-paniuoHAIbHBbIE BHIPAKEHUSA

Crenenp c 1enbIM  TOKazaTeneM. [IpeoOpasoBaHue ApOOHO-TMHEWHBIX
BBIDOKEHUI: CIIOKEHUE, YMHOXEHUE, JeJeHue. Aneebpauveckas Opoodw.
Jonycmumbie 3nauenusi nepemMeHHuIX 8 OpPOOHO-PAYUOHATLHBIX BbIPANCEHUSX.
Cokpawenue ancebpauveckux opooeti. llpusedenue ancebpauueckux Opodeu K
obwemy 3Hamenamento. lelicmeusi ¢ aneebpauyeckumu OpoOSIMU. CLOHCEHUE,
svlyumanue, YMHodCeHue, 0elleHue, 6036e0eHue 8 CmeneHtb.

IIpeobpa3zosanue gvipasiceHuti, coo0epHcauux 3HaxK MoOys.

KBagpatHbie kopHU

Apudmernueckuii KBaapaTHBIM KOpeHb. lIpeoOpasoBaHue BBIpaKECHHI,
COZIEp KalllX KBAJIpaTHbIE KOPHU: YMHOXKEHHE, JNEICHUE, BBIHECEHUE MHOXKHUTEIS
U3-TI0J1 3HAKa KOPHS, BHECEeHUe MHONMCUMEN NOO 3HAK KOPHSL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

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

YpaBHeHus

[TonsatTne ypaBHeHMsT U  KOpHS  ypaBHeHUs. [Ipedcmaesnenue o
pasHocunvHocmu  ypagHenu. (Obracme onpeoenenuss ypasHeHus (obnacmo
O0ONYCMUMbIX 3HAYEHUL NePEeMEHHOIL).

JIuHeliHOe ypaBHEHHE U €r0 KOPHU

Pemienne nuHEHHBIX ypaBHEHUW. Jluneunoe ypagHnenue ¢ napamempom.
Konuuecmeo kopmueti nuneunozo ypaeuenus. Pewienue IuUHEUHbIX YPAGHEHUU C
napamempom.

KBaapaTtHoe ypaBHeHHe U €r0 KOPHHU

KBampatHeie  ypaBHEHWUSI. Henonueie KBaJ[paTHBIC YpaBHEHHSI.
JINCKpUMUHAHT KBaApaTHOro YypaBHeHHs. Popmyna KOpPHEHM KBaApaTHOIO



ypaBHeHus. Teopema Buema. Teopema, obpamnas meopeme Buema. Pelienue
KBaJIpaTHBIX ypPaBHEHUH: HCIONb30BaHHE (OPMYIBI Ui HAXOXKACHUS KOpPHEH,
epaguueckull Memoo peuweHus, pasiodHceHue Ha MHOMCUmenu, noooop KopHeu ¢
ucnonvsoganuem meopemol Buema. Konuvecmeo KopHel K8aOpammno20 ypasHeHusl
8 3a8ucumocmu om e2o ouckpumunanma. buxeaopamnvie ypasnenus. Ypasnenus,
Cc800UMbLE K TUHEUHbIM U Keaopamuvim. Keadpammuvle ypasHenus ¢ napamempom.

/{po0HO-paniuoHaIbLHbIC YPABHEHUS

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

Memoowvl pewienus ypagHeHuii: mMemoovl PABHOCUNILHBIX NPeoOpa308aHuUl,
Memoo 3ameHbl NepeMeHHoU, 2paguueckuil memoo. Hcnonvzosanue ceolicma
@dyuKyull npu pewenuu YypasHeHull.

IIpocmeriwue uppayuonanvivie ypasnenus euoa ([ f (x)=a, /f(x)=g(x) .

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

CucremMbl ypaBHeHHMH

YpaBHeHHE C JAByMs IEpEeMEHHbIMU. JIMHEHHOE ypaBHEHHE C JBYMS
nepeMeHHBbIMU. [Ipsamasn kak epaguueckas unmepnpemayusi TUHEUHO20 YPAGHEHUs
¢ 08YMS NepeMeHHbIMU.

Ilonatne cucrteMsl ypaBHEeHNU. Pemienne cucreMsl ypaBHEHHN.

Metoapl pemeHns CUCTEM JIMHEWHBIX YPABHEHHUU C ABYMS IIEPEMEHHBIMMU:
epaghuveckuti Memoo, Memoo CJLONHCEeHUs1, METOJT TI0JICTAHOBKH.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBenctBa

UucnoBeie HepaBeHcTBa. (CBOMCTBa YMCIOBBIX HepaBeHCTB. IIpoBepka
CITPAaBEIMBOCTU HEPABEHCTB ITPU 3aJaHHBIX 3HAYCHUSIX IEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHCTBa. Obnacmo
onpeoenenusi Hepasencmaa (001acmv 00ONYCMUMbIX 3HAUEHULL NePEeMEHHOIL).

Pemenne nMHENHBIX HEPABEHCTB.

Ksaopamnoe mnepasencmeo u eco pewenusn. Pewenue keadpamHvix
HepaseHcme: UCNOIb308aAHUEe CBOUCME U 2paguKka KeaopamuyHou QYHKYUU,
Memoo UHmMep8anos. 3anucs peuleHus K8aopamHo20 HepaseHCcmad.

Pewenue yenvix u  OpoOHO-pAYUOHANILHLIX ~ HEPABEHCME  MEmOOOM
UHMEPBANIO8.

CucremMbl HEPABEHCTB

CucTteMbl HEpaBEHCTB ¢ OJHOUN epeMeHHOM. Penienue cuctemM HepaBeHCTB C
OJIHOM TIEpEMEHHOM: JIMHEWHBIX, Kgaopamubvix. VI300pakeHne PelieHus] CUCTEMbI
HEPABEHCTB HA YUCIIOBOM MPSAMOM. 3alUCh PEUIEHUS CUCTEMbI HEPABEHCTB.

DOyHKIUU

IHonsiTHe PyHKIUM

JIlekapTOBbI KOOPAMHATHI HA TJIOCKOCTH. DOPMUpPOBAHUE MTPEACTABICHUN O
METaNpeMETHOM TMOHSATUU  «KOOpAMHATB». CnocoObl 3amaHus (QYHKIUN:
aHaNUTUYECKUM, rpaduueckuil, Ttabnuunbld. ['padux ¢dynkuuu. Ilpumeps
GyHKIUN, TMOJydyaeMblX B TMPOIECCE MCCIEAOBAaHUSA PA3IUYHBIX PEaTbHBIX
MIPOIIECCOB M pelleHus 3ajad. 3HaueHue (QyHKIuU B Touke. CBoilcTBa (yHKITUI:



o0nacTh  OMNpeleNieHus,  MHOXKECTBO  3HAYEHUH,  HYJIHU,  MPOMEXYTKH
3HAKOIIOCTOSIHCTBA,  YE€MHOCMb/HEYEMHOCMb, TIPOMEXKYTKA  BO3pacTaHus U
yObIBaHUS, HanOOJIbIIeEe U HaMMEHblIIee 3HaueHus. VMccnenoBanue Gpynkuuu mno eé
rpaduky.

lIpeocmaenenue 06 acumnmomax.

Henpepvignocmo ¢hynxyuu. Kycouno 3aoannvie ghynxkyuu.

JIuneiinas pyHKuus

CgoiicTBa 1 rpaduk JuHEHHOW PYHKIHUH. YTI0BOH KOI(PIUIIMEHT MPsIMOI.
Pacnionoxenue rpapuka JIUMHEHMHOW (PYHKIMHU B 3aBUCUMOCTH OT €€ YTIJOBOTO
kod(dunmrenTa u cBoOoaHOrO uieHa. Haxoowcoenue kosghguyuenmos nunelinou
@YHKYUU NO 3a0AHHBIM YCIOBUAM: NPOXONHCOEHUE NPAMOU uYepe3 08e MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXONCOeHUEe NPAMOU uYepe3 OAHHYI0 MOUKY U
napanieibHou OAHHOU NPSMOU.

KBagparuunas GpyHkuus

CgoiictBa u rpaduxk kKBagpaTuuHou QyHkuuu (mapadona). Ilocmpoenue
epaguka keadpamuynou Gynxyuu no mouxkam. Haxoxnenue Hynei KBaapaTtnaHON
GYHKUMH,  MHOXMCECcmea  3HAYEHUll,  NPOMENCYMKO8  3HAKONOCMOAHCMEA,
NPOMEHCYMKO8 MOHOMOHHOCHIU.

OoOpaTHasi IPONOPUMOHATIBHOCTH

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

I'paguxu pynkyuii. llpeobpazosanue epaguxa @ynkyuu y=f(x) o0na
nocmpoenus paguxos gyuxyuii euda y = af (kx+b)+c.

Tpagpuru yymsyuit y=a+——, y=x,y=3, y=|x.
+

IHoceqoBaTeIbHOCTH M POrPeCCUH

Uucnoas MOCJIEA0BATEILHOCTb. [Tpumepsni YUCIIOBBIX
nocyenoBaTelbHOCTe. beckoHeuHble MOCe0BaTebHOCTH. ApudmMeTrueckas
nporpeccust u e€ cBoiicTBa. ['eomeTpuueckas nporpeccusi. Popmyna odbujeco ynena
U cymmvl N NEpevIX YNEHO8 apupmMemuyeckol U 2eoMempuideckol npocpeccul.
Cxooswascsa 2ceomempuyeckas npocpeccus.

PemnieHue TeKCTOBBIX 32/1a4

3anaun Ha Bce apudMeTHUecKue AeHCTBUS

Pemenne TekcToBBIX 3amad apupmMeTudeckum criocobom. Mcmonmb3oBaHue
Ta0JHII, CXEM, YePTEXKEH, TIPYTUX CPECTB MPEACTABICHUS TaHHBIX MPU PEIICHUN
3a/1auu.

3agaum Ha ABMKEHHME, PA00TY U OKYIIKH

AHanu3 BO3MOXKHBIX CUTYaIM B3aMMHOTO PACIIOIOKEHUS O0OHEKTOB MIPH UX
JBMOKCHUH, COOTHOIIIEHHUS 00BEMOB BBITOJHSIEMBIX PA0OT IMPHU COBMECTHOM padoTe.

3ajgaum HA YACTH, 10U, TPOUEHTHI

Pemenne 3amau Ha HaxOXXJACHUE YacTH YKMCIa M YMCIA 10 €ro 4YacTu.
Pemienne 3amady Ha mpoOLEHTH U J0JH. [IpuMeHeHre mpomnopiuid mpu pelieHuN
3azay.

Jlornyeckue 3aga4u



Pemenue noruueckux 3anad. Peuwenue nocuueckux 3a0ai ¢ HOMOWbLIO
epaghos, mabnuy.

OcHOBHBIE METO/bI pelleHHs] TEeKCTOBBIX 3aaauy: apupMETUUECKHH,
anredpanveckuii, nepedop BapHAHTOB. [lepsuunvie npedcmaenenusi o Opy2ux
Memooax peuilenuss 3a0a4 (ceomempuyeckue u epaguyeckue memoowl).

CTaTuCTHKA U TeOPUS BEPOSITHOCTEM

Crarucruka

Tabnuunoe u rpaduyeckoe NPEACTABICHHE JIaHHBIX, CTOJOYaThie U
KpYTrOBbIE€ JHarpamMmbl, Tpaduku, NpUMEHEHHE AuarpaMM U rpaduKoB IS
ONMMCAHMS 3aBUCUMOCTEH pEabHbIX BEJIIMYWH, H3BJICUECHUE HHPOPMALUUA U3
Tabnui, auarpamMMm U rpadukoB. OnucaTenbHble CTATUCTUYECKHE IOKA3aTeln
YUCJIOBBIX HAOOpOB: cpeaHee apudMETHUYECKOe, Meouara, HauOoJbllee U
HaMMeEHbIIIee 3HaYeHUsl. Mephbl pacceuBaHus: pa3Max, OuUcCnepcus U CmaHoapmHoe
OmKIOHeHuUe.

CiyvaiiHass M3MEHYMBOCTh. M3MEHUMBOCTH NPU U3MEpPEHUsIX. Pewarowue
npasuna. 3aKOHOMePHOCMU 8 USMEHUYUBLIX GEIUYUHAX.

Ciayuaiinbie cOOBITHS

Crny4aliHble ONbBITHI (IKCIIEPUMEHTHI), 3JIE€MEHTApHbIE CIy4YailHble COOBITHS
(ucxonwl). BepostHOCTH »3nemeHTapHbIX cOObITUNA. COOBITHUS B  CIy4alHbBIX
AKCIIEPUMEHTAX M OJIArOTPUSITCTBYIOIINE dJIEMEHTapHBIC COOBITHSA. BeposTHoCTH
CIIy4aiiHBIX COOBITUNA. OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.
Knaccuueckne BEpOATHOCTHBIE OMBITHI C HCIOJIB30BAHUEM MOHET, KyOHMKOB.
Ilpeocmasnenue codovimuii ¢ nomowwto ouazpamm Jinepa.llpomueononodichvie
cobvimus, o00OveouHeHue U nepeceverue coovimui. Ilpasuno  crodcenus
seposmuocmeti. Cuyuatinviti 6vi00p. I[Ipedcmasinenue 3Kcnepumenma 6 6uoe
oepesa. Hesasucumvie cobvimus. Ymuooicenue eeposmuocmeli He3ABUCUMbBIX
coovimuu. Ilocnedosamenvrvle Hesagucumvle ucnvimanus. llpencraBienue o
HE3aBUCUMBIX COOBITHSAX B )KU3HU.

Inemenmovt KOMOUHAMOPUKU

IIpasuno ymmuoowcenus, nepecmanogxu, axmopuan uyucia. Couemanusi u
yucno couemanuu. Qopmyna wucna covemanuu. 1peyzonvnux Ilackana. Onvimsl ¢
OONLUWIUM  YUCTOM PABHOBOIMONCHBIX INEMEHMAPHbIX codOvimull. Beiuucnenue
8eposmHocmell 8 ONbIMAx ¢ NpUMeHeHueM KoMouHamopuwix gopmyn. Mcnvimanus
bepnynnu. Yenex u mneyoaua. Beposmnocmu cobvimuil 6 cepuu UCNbIMAHUU
bepnynnu.

Cnyuaiinle eenuuunbl

3HaKomMcmeo co  CAYHAUHBIMU GEIUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKDEMHbIX CAYYUAUHBIX BEIUYUH. Pacnpeoenenue 8epPOSIMHOCELL.
Mamemamuueckoe oxcudanue. Cegolicmea Mamemamuiyecko20  OHCUOAHUSL.
llousamue o 3axome 6Oonvwiux uucen. HMzmepenue eeposmuocmet. Illpumenenue
3aKOHA OONbUWUX YUCET 6 COYUONOo2UU, CMPAXO8aHUU, 6 30pPABOOXPAHEHUU,
obecneuenuu 6e30NaACHOCMU HACENEeHUsL 8 YPE38bIYAIHbIX CUMYAYUSIX.

HUcropust MaTeMaTUKHU



Bosnuxnosenue mamemamuxu xax Hayku, smansi eé pazeumusi. OcHOGHble
pasdenvt mamemamuxu. Bwioarowuecs mamemamuxu u ux 6K1A0 6 pa3sumue
HAYKU.

beckoneunocmv mnoorcecmea npocmulx uucen. Hucia u Onunsl OmMpesKos.
Payuonanoueie uucna. Ilompebnocmv 6 uppayuonanvhvix uucaax. ILllkona
Tugacopa

3apooicoenue ancebpevr 6 nedpax apugpmemuxu. An-Xopeszmu. Poowcoenue
oykeennol cumeonuxu. Il.@epma, @. Buem, P. Jexapm. Hcmopus eonpoca o
HAaxoxcoenuu opmyn KopHeu aneeopaudeckux ypasHeHuu cmeneueil, OOnbulux
uemvipéx. H. Tapmanws, /[ic. Kapoano, H.X. Abens, 3.1 anya.

llosenenue  memooa KOOpOouHam, n03801510U4e20 nepegooun
eeomempuieckue 00vekmsl Ha A3bIK aneedpul. [lossenenue epaguxos ynkyuii. P.
Hexapm, I1. @epma. Ilpumepvi paznuunsvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoco (Qubonawuu) o Kpoaukax, uucia
Qubonauuu. 3aoaua o waxmamuou Oocke. CX00UMOCHmb 2eOMempuiecKoul
npozpeccuu.

Hcmoxku meopuu eeposmuocmeti: cmpaxogoe oeno, azapmuvle uepwvl. 11
®epma, b.1lackans, A. bepuynnu, A.H.Koamozopos.

Ponv  poccutickux  yuénvix 6  pazeumuu  mamemamuxu. J1.Ounep.
H.U.Jlobauesckui, I1.J1. Yebviwes, C. Kosanesckasn, A.H.Koamozopos.

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



TEMATHYECKOE IINTAHUPOBAHUE
C OITPEAEJIEHUEM OCHOBHBIX BUIOB YYEBHOU JAEATEJBHOCTHU

Temarndeckoe IJTAHUPOBAHUE PEATU3yeT OJUH W3 BO3MOXHBIX MOJIXOJOB K PACHpEACIICHUIO0 M3y4aeMOro Marepuania
TUHUN yaeOHO-MeToaudeckux KomiuiekcoB (YMK) mo anrebpe FO. H. MakaprraeBa u np. 7-9 kmaccos.

B mnpumepHOM TeMaTHYECKOM IUIAHMPOBAHWU pa3zeiibl OCHOBHOTO COJCpXaHUsS pa30MThl Ha Yy4eOHbIE TEMbI B
MOCJICZI0BATEILHOCTH X U3YYCHHS 110 YIeOHUKaM

- Anre6pa. 7 xiacc :

CyBoposa; noa penakuueit C.A. TensikoBckoro. — M : IIpocsenienue, 2013 — 256 c. : ui.

. Anre6pa. 8 kiacc :

CyBopoga; nox pegakuueit C.A. TenskoBckoro. — M : IIpoceemienue, 2013 — 287 c. : ui.

Anrebpa. 9 kiacc :

Cysoposga; o penakiueit C.A. TensikoBckoro. — M : [Ipocsemenue, 2014 — 271 c. : ui.

yaeb. s obmeoOpazosar. yupexaenuii / FO.H. Maxkaperues, H.I'. Munmatok, K.M. Hemkos, C.b.
yaeb. mist obmeoOpaszopat. yupexaenuit / FO.H. Makaperue, H.I'. Munaiok, K.1. Hemxkos, C.b.

yaeb. s obmeoOpaszopat. yupexaenuii / FO.H. Makapsiue, H.I'. Munaiok, K.M. Hemkos, C.b.

7 K1acc
Homep HanmenoBanue OCHOBHOE coziepKaHuE KonmnuectBo XapakTepucTruka
TJ1aBbl/ riiaBbl/maparpada 4acoB OCHOBHBIX BUJOB YUEOHOM
naparpada NEeATEIbHOCTU
1 [ToBTOpenue marepuana | JleiicTBus ¢ ApoOsiMu, pelieHne [ToBTOPUTH U CUCTEMATU3UPOBATH
Kypca 6 kacca YPaBHEHUH, pelIEHUE 3a1a4. 9 MaTepuall Kypca 6 kiacca
Bxoanas koHTpopHas padoTa.
I'masa 1 BripaxkeHusi, TO)K1eCTBa, ypaBHEHUS 17 OnepupoBarb Ha 0a30BOM YpOBHE
HNOHSATUSIMU: PABEHCTBO, YKCIOBOE
1 Bripaxxenus MHOX€eCTBO pPALMOHAIBHBIX YHCEIL. 4 PaBCHCTBO,  ypaBHCHHC,  KOPCHb
2 [Ipeobpa3zoBanue CpaBHeHME palMOHAIBHBIX YHCEIL. 4 YpaBHCHUA, PCEUICHUC YPAaBHCHUA,

BBIPAKECHUU

JlelictBust ¢ panMOHaJIbHBIMU

COCTaBJIAATb YHCJIOBBIC BbLIPAKCHUA




3 VYpaBHeHue ¢ 0THOM
MIEPEMEHHOU

4 Cratuctuueckue
XapaKTEPUCTUKHU

Kontponbubie pabothl No 1 u Ne 2

YHCJIaMH. Bripaxxenue Cc
MIEPEMEHHOM. 3HaueHue
BBIPAKECHUS. [ToncranoBka

BBIPAKCHUM BMECTO NEPEMEHHBIX.
UucnoBoe paBeHcTBO. (CBOICTBA
YHUCJIOBBIX PABEHCTB. PaBEHCTBO ¢

IIEPEMEHHOM. Yucnoseie
HEPABECHCTBA. Tooicoecmeaentvle
npeobpazo8anus. [lonsatue

ypaBHEHUSI M KOPHS YpaBHEHHS.
lIpeocmasnenue o pagHocunbHocmu
ypasHenuu. Obnacms onpeodenenust
ypasHenusi (obnacmes OONYCMUMBLX
3HauyeHul nepemenHol). Memoosi
peuleHusi  YpasHeHuu:  Memoobl
PABHOCUTILHLIX  NPeobpaz08aHuli.
Pemienne nMHEHHBIX YpaBHEHUM.
AHanmu3  BO3MOXHBIX  CHTYyalluil

B3aHMHOTO PaCIOJIOKCHUS
OOBEKTOB TMpPU HUX JBIKCHHUH,
COOTHOIIIEHUS 00BEMOB
BBITIOJTHSIEMBIX pabor pu
COBMECTHOM  pabote. Jluwetinoe
ypaeHeHue c napamempom.

Konuuecmeo  kopmueuni  numetinozco
ypaeuenus. Pewenue  nunetinvix
ypaeHeHuti c napamempom.
Pemenne  TEKCTOBBIX 3a7a4

IIPY PEIIEHUH MTPAKTUYECKUX 3a/1a4 U
3a7ad = M3 JApYTHX  y4eOHBIX
IPEIMETOB; OIICHUBATH PE3yJbTaThl
BBIYHCIICHAN npu pEIICHUH
MPAKTUYECKUX 3aJa4; BBINOIHATH
HECJIOXKHBIE MPeoOpa3oBaHUs LEIBIX
BBIPDOKEHUI: PaCKpbIBaTh CKOOKH,
IPUBOJUTH TOJOOHBIE ClIaraeMeble;
POBEPATh, SIBIACTCA JM JIaHHOE
YHCIIO perieHuemM ypaBHEHUS
COCTAaBJISITh W pellaTh JIMHEWHbIE
ypaBHCHUS TpU pEIICHUW 3ajad,
BO3HHUKAIOIIUX B JPYTUX YYEOHBIX
npeaMeTax; pemiatb  HECJIOXKHBIC
CIOKETHBIC 3a7]aui Pa3HbIX THUIIOB HA
Bce apudmerhueckue JACHCTBHUS;
CTPOUTH MOJEINb YCJOBHS 3a1a4yu (B
BUJIC TAOJUIIBI, CXEMbI, PUCYHKA WU
ypaBHEHUs1), B  KOTOpOW  JaHbI
3HAYEHUSA IBYX n3 TPEX
B3aMMOCBSI3aHHBIX  BEJIWYUH,  C
IEeIbl0 TIOMCKAa pEIIeHUs 3aJlavyu;
OCYIIECTBIISITh ~ CIMOCOO  TOHMCKa
pemeHuss  3amadd, B KOTOPOM
paccyXJIeHHe CTPOUTCS OT YCJIOBHSI
K TpeOOBaHHIO WU OT TPEOOBAHUSA K
YCIIOBUIO; COCTABJIATH IIJIaH PEIICHHUSI
3aJ1a4d; BBIJCIATh ATAIlbl PEIICHUS




apumeTnyecKum cnocobom
Hcnons3oBaHnue  TaOJMI[, CXEM,
YepTexKen, APYrux CpEnCTB
NpeICTaBICHUs  JAHHBIX  TIpH
peuieHuu 3anad. Pemenue 3agad Ha
HaXO0)KJIEHUE 4YacTU 4YHCIa U YUCIa
no ero yactu. Pemienue 3anad Ha
npoueHTsl W jonu. Ilpumenenue
OpONOpPLUUN MpU PpELIeHUH 3a]ad.
OcHOBHBIE ~ METOJBl  pEUICHUS
TEKCTOBBIX 3aj[ay: ajare0panyecKu.

OmnucarenpHbIC CTaTUCTHYECKHUE
MOKa3aTeIM  YHCJIOBBIX HAOOPOB:
cpeaHee apupMeTHIECKOE,
Mmeouana, HauOoJIbIIICE n
HaUMEHBIIICEe 3HAYCHHUS.
3apoocoenue aneeopvl 6 Hedpax
apugmemuxu. An-Xopesmu.

Pooicoenue 6yxsennotl cumsonuxu.
Il.@epma, ®@. Buem, P. Jlexapm.
Buvioarowuecs mamemamuxu u ux
eknao0 6 paszeumue Hayku. C.
Kosanescras, A.H.Koamozcopos.

3aJ1a4u; HMHTEPIPETUPOBATH
BBIYUCIIUTEIbHBIE  pPE3yJbTaThl B
3a/la4e, WCCIENOBAaTh TMOJYYEHHOE
penieHue 3aJ1a4u; BBIJIBUTATh
TUIIOTE3bI 0 BO3MOJKHBIX
NpeAeIbHBIX 3HAUCHHUSIX HCKOMBIX B
3a/71a4e BEJIMYMH (JIeJIaTh MPUKHUIKY);
BBIOUpATh TOJXOAIINA H3YYCHHBIN
METOJl ISl PEIICHUU H3YyUYEHHBIX
THIIOB ~ MaTeMaTHYeCKHUX  3ajady;
HMETh MIPEICTABICHUE 0
CTaTUCTUYECKUX XapaKTEPUCTHKAX,
NpEeACTaBIATh JIaHHBIE B  BUJE
Ta0INII, qUTaTh uH(popMmarluio,
NpEeACTaBICHHYIO B BHUJEC TaOJUIIbI,
OTIPECIISITh OCHOBHEIC
CTaTHUCTHYECKHE XapaKTePUCTUKU
YUCJIOBBIX  HAOOpOB; CpaBHUBATh
OCHOBHBIC CTAaTHUCTHYCCKHE
XapaKTEPUCTUKHU, TIOJIYyYECHHBIE B
MPOLIECCE  PELICHUS  MPUKIAJHOU

3aJa4H, HN3Yy4CHUA PCAIBHOTO
SABJICHU, OIINCBhIBATh OTACIIBHBIC
BBIAAIOITUECC PE3YyJIbTATHI,

NOJIyYEHHbBIE B  XOJI€  PAa3BUTUSA
MaTeéMaTUKM KakK HayKW; 3HAaTh
IPUMEPBI MaTeMaTUYECKUX
OTKPBITUM M UX aBTOPOB, B CBSI3H C




OTEYECTBEHHOU u BCEMUPHOU
UCTOPUEN; [IOHUMATh poib
MaTeMaTuKu B passutuu Poccuu;
ONMUCBIBATH OT/AEJIbHBIE BBIJAIOIINECS
pe3yJbTaThl, IOJYYEHHBIE B XOJI€
pa3BUTHS MATEMATHKHA KaK HAyKH;
3HaTh IMPUMEPbl MaTEMATHYECKUX
OTKPBITUM U UX aBTOPOB, B CBS3U C
OTEYECTBEHHOU u BCEMUPHOU
UCTOPUEH; BbINOIHAMbL CPABHEHUE
pe3yibmamos  BbIYUCAEHUU  Npu
peuwleHuy npaKkmuyeckux 3aoay, 8
mom yucne NPUOTIUIHCEHHBIX
8bIYUCTEHUU, cocmaenamy u
OYeHUsamsv YUCA0BblE BbIPANCEHUS
npu peuieHuu nPaKmu4ecKux 3a0ad u
3a0au u3 opyeux  Y4eOHblX

npedMemoe; onepupoeamos
NOHAMUAMU. ypaeHeHue, KOpeHb
YpAaeHeHUA, PABHOCUJIbHblE

ypasHenusi, obnacms onpeoenenus
YpasHenus,  pewiamv  JUHElHble
YPasHeHus: U YPAGHEHUsl, C80OUMbLe K
JIUHEUHbIM c HOMOUWBIO
MONCOCCMBEHHBIX NPeobpPa308aHull;
peuiams  JUHElHble VPABHEHUS C
napamempamu,  COCMasisimo U
peuwiamv  TuHelHble, VPABHEHUS, K




HUM  C800AWuecs npu  peueHuu
3a0a4 Opyeux y4eOHbIX Npeomemos;
8bINONHAMb OYEHKY NPABOON0000Us.
pe3yibmamos,  NOAYYAeMblX  Npu
peuleHuu  JTUHEUHbIX  YPABHEHUlL,
8b10Upams coomeemcmayrouue
ypaeHeHus, 015l cocmasenus
MAMeMaAmu4eckol Mooeu 3a0aHHOl
PeanvHou cumyayuu uiu NPUKIaoHou
3a0a4u, ymems UHmMepnpemuposams
NOJYYeHHbIl npu peuteHuu
ypaeneHusl, pe3ynvmam 8
KOHmMeKcme  3A0aHHOU  PeasibHOU
cumyayuu uiu NpuKiaoHou 3a0adu;
pewiams  npocmvle U CIOHCHbLE
3a0auu pasHelX MUN08, a MmMakdice
3a0auu  NOBLIULEHHOU MPYOHOCMU,
UCNOIb3068aMb  pA3Hble  Kpamkue
3anucu  Kak — Mooenu  meKCcmos
CNIOJCHBIX 3a0ay Ol NOCMPOeHUs
NOUCKOBOU CXeMbl U peuleHusl 3a0ay,
pasmuames  Mooenb — mexkcma U
Mooenb peutenus 3a0auu,
KOHCMPYUpo8ams K OOHOU MoOoenu
peuleHus HeCl0AHCHOU 3a0ayu pa3Hvle
MoOOenu mekcma 3a0ayu;, 3HAMb U
npuMmeHsams 06a cnocoba nNouUcKa
pewtenusi 3aday (om mpebosanus K




ycnosuro U om  YCious K
mpebosanuro), MOOenuposams
paccysxcoenuss npu NoucKe peuleHus
3a0ay ¢ nomowpwlo 2pagh-cxemol,
8b10eIsIMb IMANbL PeuleHus: 3a0a4u U
cooepaicanue  Kaxcooeo — smand;
yMemb  8bl0Upamb  ONMUMATLHBILL
Memoo  pewieHus — 3a0ayu u

0CO3HABAMDb 86100 memooa,
paccmampusams pasnuymbie
Memoowl, HAXo00ums pastvle

peuleHus 3a0auu, eciu 603MONCHO,
AHATUZUPOBAMb  3AMPYOHEHUs. NpuU

peuieHuu 3a0ay; BbINOJIHAMb
pasiuymbvie npeobpazosanus
NPeONOHCEHHOU 3a0ayu,

KOHCMPYUpO8aAmb HOB8ble 3a0a4u U3
OaHHOU, 8 MOM uucie obpamuvle;
UHMepPNPemupo8ams

8bIYUCIUMENIbHBIE — pPe3yIbmamul 8
3a0ave, UCCe008amb NOJYYEHHOE
pewieHue 3a0ayu; AHAIU3UPOBAMD
BCEBO3MOIICHbBLE cumyayuu
83AUMHO20  PACNOJIONCEHUSL — 08YX
00beKmos U USMEHeHUue  Ux
Xapakmepucmuxk npu CO8MeCmHoM
osudiceHuu  (CKopocms, spems,
paccmosiHue) npu peuleHuu 3a0a4 Ha




O0BudICEHUEe 08YX 00bLEeKMO8 Kaxk 8
O0OHOM, MAK U 8 NPOMUBONOJIOHCHBIX
HaNpaeIeHusx; uccnredosamy
8CEBO3MOJICHbIE  cumyayuu — npu
peuwlenuu 3a0ay Ha O8uddceHue no
peKe,  paccmMampuéamsv — pasHvle
cucmemul omcuéma;  pewams
Ppasnoobpastvle 3a0ayu «HA YACMuy,
peuwiamv U 0DOCHOBLIBAMb  CBOE
peuienue 3a0au (6vl0ensamy
MaAmemMamuyeckylo  0OCHO8Y)  Hd
HAXodcoeHue 4acmu Yucia u Yucia
no  e20  yacmu  HA  OCHOGe
KOHKPEMmHO20 cmulcna opodu;

0CO3HABAMDb u 00bACHAMD
UOEHMUYHOCHb 3a0a4 PAa3HbIX
munos, CB53bI8AIOUUX mpu

senUdUHbL (Ha pabomy, HA NOKYNKU,
Ha O8udiCeHUue). BblOeIAMb MU
BEIUYUHBL U  OMHOWEHUS MeNCOY
HUMU, NPUMEHAMb UX NpU peuleHuu
3a0ad, KOHCMPYUpo8ams
coocmeenHvle  3a0ay  YKA3AHHbIX
munos; Guloesimb Npu  peuleHuu
3a0au XaApaxKmepucmuKu
paccmampusaemoi 8 3a0aue
cumyayuu, OmauyHvle oM pPeailbHbIX
(me, om KOMOPbIX




abcmpazuposanucy),

KOHCMPYUpPOB8ams HOBble CUNYAYUU C
VUémom  ImMux — Xapakmepucmuk,
pewams U KOHCMPYUposams 3a0ayu
Ha OCHOBe PACCMOMPEHUS PealbHbIX

cumyayui, 8 KOMOpbIX He
mpebyemcsi MOYHbIU
BbIYUCAUMETbHBIU pe3yrbman,
pewams 3a0ayu HA O0BUdICEeHUe No
pexe, paccmampusast pasmvie
cucmembl omcuema;
UHMepPNpemupoB8ams

BbIYUCIUMENbHBIE  Pe3VIbmamvl 8
3a0aue, UCCe0068amMb NOJIYYEHHOe

peuterue 3a0ayu; 3HAMb u
npumeHams 06a cnocoba Noucka,
UHMepPNpemupoB8ams

BLIYUCTIUMEIbHBIE — Pe3Vbmamvl 6
3a0ave, UCCIe008aMb  NOJIYYEHHOe

peuienue 3a0auil; 081a0emsn
OCHOBHLIMU ~ MEMOOAMU  pelleHus
CIOJICEMHbBIX 3a0au:

apughmemuueckuil, anreebpauyecxull,
nepebop 8apuanmos, NPUMeHsIMb Ux
6  HOBbIX NO  CPABHEHUN)  C
U3y4eHHbIMU cumyayusix;
onepuposams NOHAMUAMU. MAOIULBL
OaHHbIX, cpedHee apugmemuyeckoe,




Meouana, Haubovuee u
HaumeHbulee 3HAYEHUs  BbIOOPKLU,
pasmax 8bI00PKU, u3zgnexamo
ungopmayuro, npeocmagieHHyro 8
maobauyax, cocmaesisims maodauybl;
U38NeKamop, UHMEPNPemuposams u
npeobpaszosvieams — UHGOpMaAyuUro,
npeocmaesienHuyro 8  maobauyax,
OmMpadsCaowyio ceoticmaa u
Xapaxmepucmuxu PeabHbIX
npoyeccos u s81eHUll,

peuiams  HeCl0JiCHble  3a0adu  No
MamemMamuyeckou  Cmamucmuke;
xapaxkmepuzoeams 8K1A0
8LI0AIOWUXCA — MAMEMAmuKos8 8
passumue MamemMamuky U UHbIX
Hay4uvix obaacmeti, NOHUMAMb POJib
mamemamuxu 8 passumuu Poccuu

['maBa 2 DOyHKITUU 13
5 Oynkiuu u ux rpapuku | [lonstue  dynkuumn.  3HaueHue 6
6 Jluneiinas QyHKUIUA ¢ynkmuu B Touke. CrnocoObl 6
KontponrHas pabota Ne3 3a7aHusl QYHKIUN: aHATUTUYECKUH, 1

rpadguueckuii, Tabnuunbiii. ['paduk
¢ynkuuu. JlekapToBbl KOOPAUHATHI
Ha 1ockoctu. DopMHUpOBaHUE
MPEICTABJIEHUN O METANPEAMETHOM
NOHATUH «KOOpPAMHATH. [IpuMepsl
GYHKUMN, TOTYYaeMBbIX B MPOIECCE

Haxomuth 3HaueHue QyHKUMH TIO
3aJIaHHOMY 3HAQUE€HHUIO apryMEHTa;
HAaXOJIUTh 3HAYEHUE apryMEHTa I10
3aJJaHHOMY 3HAa4Y€HUI0 (DPYHKIMHU B
HECJIOKHBIX CUTYaLMsIX; ONPEIEIATh
IIOJIOKEHUE TOYKHU o eé
KOOpJIMHATAaM, KOOpPJWHATHI TOYKHU
1o €€ MOJIOKEHUIO0 Ha KOOPJIMHATHON
IUIOCKOCTH; MO0 TpaduKy HaXOIUTh
00JIaCTh ONpE/ENICHUs, MHOECTBO




UCCIIEZIOBaHUS Pa3IMYHBIX
pEAbHBIX TMPOIECCOB M PEUICHUS
3azay. JIuneitnas byHKIHS.

CpoiictBa u Tpaduk JHUHEHHOU
byskuuu. Yoo Kod(phuueHT
npsiMoii. Pacmonoxkenue rpaduka
JMHEHHOW (QYHKIIMK B 3aBUCUMOCTHU
ot e€ yrioBoro kosdduireHta u
cBoOOgHOTO  ujeHa.  JluHelHas
dbynkuus. CpoiictBa u  rpadux
nuHeHoW (pyHkimu. Haxoorcoenue
Koo puyuenmos JIUHEeUHOU
@yHKYUU Nno 3A0AHHLIM YCAOBUAM.
NpoXodHCOeHUue npsMou uepes 06e
MOYKU c 3A0aHHbIMU
KoopouHamamu, npoxodicoeHue
npAMOU yYepe3 OAaHHYI0 MOYKY U
napaiieibHou  OAHHOU — NPSAMOLL.
Kycouno  3aoammvie  ¢ghymxyuu.

I'pagux @yHKYUU y=1x|.
IIpeobpaszosanue 8bIPANCEHUL,
cooeparcaujux 3HAK MOOYJIA.

Memoowt  pewenus  ypagHeHuu:
epaguueckuti memoo. P. Jlexapm,
llossnenue epaguxos @ynxyuii. I1.
Qepma.  llpumepvr  paznuymnblx
cucmem KOOpOUHam.

3HA4YCHUH, HYJIH byHKIIH,

MIPOMEKYTKHU 3HAKOMOCTOSTHCTBA,
MIPOMEKYTKHU BO3pacCTaHus u
yOBIBaHMS, HauOobIIIEe u
HaUMEHbIlIee 3HAYeHUA (PYHKIUY;
CTPOUTH rpaduk JIMHEUHOMN

GyHKIUU; TIPOBEPSITH, SIBIACTCS JIU
JMaHHBIN rpaduk rpaduKoM 3aJaHHON
GyHKIMKA ~ JTUHEHHOW; ompenensiTh
pUOINKEHHBIC 3HAYEHUS
KOOpAUHAT TOYKU TEPECEUCHUS
rpa@ukoB (YHKLHUA; HCIOIb30BAThH
CBOMCTBA JIMHEHMHOW (DYHKIHMH U €€
rpaguk TpU pelIeHUH 3aJady U3
TPYTUX Y4EOHBIX MPEIMETOB;
UCIOJIB30BaTh Tpa@UKU pearbHBIX
MPOLECCOB W 3aBUCUMOCTEH  IJIA
OIpPEACIICHUS 1504 CBOMCTB
(HanbonbIue u HaWMEHbIINE
3HAYEHHUs, IPOMEKYTKH BO3PACTAHUS
u yObIBaHMS, obnactu
MOJIOKUTENIBHBIX W OTPULATEIbHBIX
3HAYEHWH M T.I1.);  OIHKCHIBATh
OTJZIETIbHBIE BBIIAIOLIUECS
pe3ynbTaThl, MOJYYEHHbIE B XOJE
pa3BUTHS MaTEMaTUKU KaK HAYyKU;
3HaThb MPUMEPhl MaTEMaTUYECKHUX
OTKPBITUH W UX aBTOPOB, B CBSI3U C




OTEYECTBEHHOU u BCEMUPHOU

UCTOPUEN; [IOHUMATh poib
MaTeMaTUKH B pa3BuTuu Poccuwy;
onepuposamu NOHAMUAMU:
@yHKYUOHANbHASA 3a68UCUMOCTb,
@dyukyus, epaghux @dyuKyuu,
Ccnocooul 3a0anuUs @dyuKyuu,
apeymenm U 3HaYeHue QQYHKYuUuU,
obnacmo onpeoenenus u
MHOJICECmB0  3HAYeHUll  YHKYuUU,
HYU @yHxyuu, NPOMENCYMKU

3HAKONOCMOAHCMBA, MOHOMOHHOCHb
dyukyuu,  YEMHOCMb/HEUEMHOCD
dyukyuu,; cmpoums epaghuku
JIUHEUHOU  (YHKYUL, COCMAGIAmMb
YPaBHeHUss NpAMOU N0 3A0AHHBIM
VCI08UAM: NPOXoOosawel uepes 08e
MOUKU c 3A0aHHbIMU
KOOpOUHamamu,, npoxoosuell uepes
OGHHYIO MOYKY U  NAPAIIelbHOU
OAHHOU NPAMOLL, CMpoums 2paguxu

¢dyukyuu suoa: y=|x|’, uccneo0o8ams
@dyuKyuro no e¢  epaghuxy;
ULTIOCMPUPOBAmMs ¢ NOMOUWbIO
epaguka peanvHyl0  3A8UCUMOCHb
unu npoyecc no ux
Xapaxkxmepucmukam, 8bINOIHAMb
npeobpazosanus BbIPAHCEHU,




cooeparcaujux MOOYJIb,
xapaxkmepuzoeams 8K1A0
8LI0AIOWUXCA  MAMEMAmuKo8 8

passeumue mamemamuku U UHbIX
HAy4HblX 06]1616‘]71812,' noHumamsv poJib
mamemamurku 6 passumuu Poccuu.

['naBa 3 CreneHb ¢ HaTYpaJIbHBIM NIOKa3aTelIeM 13
7 Crenenb u ee cBolictBa | CTeneHb C HaTypaJbHbIM 6
8 OpHouseH [IOKa3aTeJlIeM ©W €€  CBOWCTBA. 6
Kontposnbnas padora Ne 4 [IpeoOpazoBanus BBIPAKEHUU, 1
coJiep KaIImx CTETICHU C
HaTypaJbHBIM MTOKAa3aTeIIeM.
OnHouJIEH. JlericTBus C
OJTHOWIECHAMU (cnoxxeHue,
BBIYUTAHUE, YMHOXEHUE).
CaoiicTBa U rpaduK KBaJIpaTUIHON
¢byakuuu  (mapabona). Pemenue
KBaJIPATHBIX YPaBHEHHUM:

epacghuveckutl Memoo peueHus.

BrinonsaTh HECJI0KHbBIC
npeoOpa3oBaHus ISl BBIYMCICHUS
3HAUYCHUW YHCJIOBBIX BBIPAKECHU,
COZIEpIKAILINX CTEIECHH c
HaTypaJbHbIM MOKa3aTeseM;
BBITIOTHSATh HECJIOKHBIC
npeoOpa3oBaHuUsl LIETbIX BBIPAKECHUI:
packpbiBaTh  CKOOKHM, TPUBOJIUTH
NnoAOOHBIE CJlaraéMble; BBITIOJIHSITh
HECJIOXKHBbIE MpeoOpa3oBaHUs IS
BBIYUCJICHUS 3HAYEHUW YHCIIOBBIX
BBIPAKEHUM, COJIEPHKAITUX CTEIIEHU C
HaTypaJbHbIM MOKa3aTelieM,
HAaXOJUTh 3HAaYeHUE (YHKIUU 110
3aJIJaHHOMY 3HAQUYEHUI0 apryMEHTa;
HaXOJHWTh 3HAYEHUE apryMeHTa IIo
3aIaHHOMY 3HAUYCHHUIO (YHKIIMH B
HECJIOKHBIX CHUTYaIUsX; OMPEACISITh
TMIOJIOKEHUE TOYKH 1o eé
KOOpJAMHATaM, KOOPAWHATHI TOYKHU
110 €€ IOJIOKEHUIO HA KOOPAUHATHOU
MJIOCKOCTH; MO0 TpaduKy HaxXOAUTh




00J1aCTh OIIpCACIICHNA, MHOXCCTBO

3HAYCHUA, HYJIN byHKIINNA,
TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
TPOMEKYTKH BO3pacTaHus "
yOBIBaHUS, HauOoJIbIIICE u

HaMMCHbIIIee 3HAYCHHS (DYHKINU;
POBEPATh, SIBISETCA JM JIaHHBIN
rpadguk rpaduxom 3a1aHHOMN
GyHKITIH KBaIPaTUYHOM,
UCIIOJIb30BaTh T'paUKUd peasbHBIX
IPOLIECCOB W  3aBUCUMOCTEH  JIJIst
OIpENICIICHUS ux CBOICTB
(HambompIme u HAaWMEHBIITHE
3HAYCHHUS, POMEKYTKH BO3pACTAHUS
u yObIBaHMS, oOnactu
TIOJIOKUTEIIBHBIX M OTPHUIIATEIBHBIX
3HAYCHWA © T.IL.); ONPEICAThH
PUOTNKEHHBIC 3HAYCHUS
KOOpJIMHAT  TOYKH  IEpeceYCHUs
rpagukoB (PYHKIUU; onepuposams

NOHAMUAMU cmenenu c
HamypanibHbIM nokasamenem,
onepuposamu NOHAMUAMU:
@yHKYyuoHanbHas 3a8UcUMOCmb,
@dyuKyus, epaghux Gdyuryuu,
cnocoowl 3a0aHUsl @dyukyuu,

apeymenm U 3HaAYeHue QYHKYuu,
obacmo onpeoenenus u




MHOJHCECMB0  3HAYEHUll  (YHKYUU,
Hyau  yHKyuu, NPOMENCYMKU
3HAKONOCMOAHCMEA, MOHOMOHHOCHb
@yHKyuy,  YEMHOCMb/HEUEMHOCMb

@yHryuu; BbINOIHAMb
npeoobpaz08anUsl YeaviX BbIPANCEHULL:
Oelicmeus c 0OHOYIeHaMU
(crooicenue, sbIYUMAHUe,
VMHOJICEHUEe), cmpoums  2paghuxu
K8aOpamuyHoul @dyHKyuil,
ucciredogamv  (ymkyuro - no - eé
epaguKy,; Haxooumuw MHOJHCECBO
3HQUeHuti,  HYIU,  NPOMENCYMKU
3HAKONOCMOAHCMEA,

MOHOMOHHOCIU K8AOpamuuHoll
QyHKYuU;  ULIOCMPUpPO8Ams  C

noMowblo  2paguka  peanrbHyio
3A6UCUMOCMb UL NPOYECC NO UX
XApaKmepucmukam, UCnoIb308aMb
ceolicmea u 2paguxk KeaopamuyHoll
dyuKyuu npu pewieHuu 3a0ay U3
opyeux  y4eOHbIX npeomemosx
XApaKmepucmuKkam.

MHoro4j1eHbI
CyMMma 1 pa3HOCTh
MHOTI'O4JICHOB
[TpousBenenue
OJIHOYJICHA U

MHoroueH.
MHOT'OWICHAMH
BBIYUTAHUE,
Pa3noxenue

JlencTBus
(croxeHue,
YMHOXEHHE).
MHOTOYJICHa

BrImiomHATH HECJI0KHBIE
npeoOpa3oBaHus LEJIbIX BhIPAXKEHUM:
packpplBaTh  CKOOKH, TPHUBOJUTH
no00HbIe claraeMble; BBIOJHATD
npeoOpa3oBaHus LIEJIbIX BhIPAXKEHUM:




MHOT'O4JICHA MHOXXHUTEJIN: BBIHECEHHE OOILEro NEUCTBUS Cc OJTHOYJIEHAMH
11 [IpousBeneHue MHOXKUTEIIS 3a CKOOKH, 6 (cnoxeHue, BBIUMTAHMUE,
MHOTOYJICHOB 2PYNNuUposKa. Pemenune YMHOXEHUE), JICUCTBHS c
KonTtpoabsubie padotsl Ne 5 1 Ne 6 KBaJpaTHBIX YPaBHEHHU: 2 MHOTOYJICHAMU (crnoxeHue,
pasioxcenue  HA  MHOMCUMETU. BBIYUTAHUE, YMHOKEHHE);
Toocoecmeennvie npeobpazo6anus. 8bINONHAMD pasodcenue
MHOO0UJIEHO8 HA MHOMCUMENU OOHUM
U3 cnocobos. GvlHeceHue 3a CKOOKY,
2PYNNUPOBKA, BblOeNIMb K8AOpAm
12 ®opmyIbl COKpAILIEHHOTO 15 CYMMbL U  PA3HOCMU OOHOYNEHO8,
YMHOKECHUSA 6bINONHAMD npeobpazosanus
aneedpauyeckux — BblpAMNCEHUU Nnpu
pewienuu 3a0auy  Opy2ux yueOHbIX
npeomemos  pewiams — YPaAGHeHUsl
cnocooom DA3N104CEHUS Ha

MHOJCUMeENU;
I'nmaBa 5 DopMyJIbl COKPALLIEHHOTO YMHOKEHUS 19 BrimonHsaTh HECJI0KHBIE
12 KBanpar cymmel u DopMyIsl COKpAILEHHOTO 5 npeo0pa30BaHuUs MENIbIX BBIPAKEHUN:
KBaJIpaT pasHOCTHU YMHOXEHUS: Pa3sHOCTb KBaJpaToB, packpbeIBaTh  CKOOKH, TPHUBOJUTH
13 Pa3znocTts kBampaTos, KBaJpaT pa3HOCTU. PasznoxeHue 6 o00HbBIC cJlaraecMele;
CyMMa M Pa3HOCTh MHOIO4WIEHa  HAa  MHOXHUTEIIHN: UCIIOJIb30BaTh dbopmybl
KyOOB npumeHeHue dopmyn COKpAILICHHOI'0 YMHOX€EHUS (KBaapat
14 [TpeoOpa3oBaHue LENbIX | COKPAUIEHHO20 VMHOMCEHUSL, 6 CyMMBI, KBaJpaT pa3HOCTH, Pa3HOCThb
BBIpaKEHUN npumenenue dopmyn KBa/IpaToB) TUTSt YIPOILICHUS
Koutposnbubie paboTsl Ne 7 n Ne§ COKPAWEHHO20 VMHOMCEHUS. 2 BBIYUCJICHUN 3HAYEHUN BBIPAKCHUM;
JlelicTBUsT C  OJHOWIEHAMH W ONKMCHIBATh OTACJBHBIC BBIJAOIINECS
MHOTO4JIEHAMU (cmoxxenue, pe3yJbTaThl, IOJYYEHHBIE B XOJE
BBIYUTAHUE, YMHOKEHHE). pa3BUTUS MaTE€MaTUKU KakK HayKH;




Tooicoecmeennvle npeodpa308aHusl.
Mamemamuxa 6 pazeumuu Poccuu:
Ilemp I, wikona mamemamuueckux u
HABUAUKUX HayK, pazeumue
poccutickozo ¢pnoma, A.H. Kpwinos.

3HaTh IIPUMEPBl MaTEMATHUYECKHUX
OTKPBITUM U MX aBTOPOB, B CBS3U C
OTEYECTBEHHOU u BCEMUPHOU
UCTOPUEN; [IOHUMATh poib
MaTeMaTUKu B pa3BuTuu Poccuuy;
8bINOIHAMb NPEoOpPA308aHUS YENbIX

BbIPANCEHUI: Oeticmaus c
OOHOYIeHAMU (cnooicerue,
8bIUUMAHUe, YMHOJICEHUE), OelicmBUs
c MHO20YNEHAMU (cnooicenue,
gviyumanue, VMHOJCEHUE);
BbINOJIHAMD paszodiceHue

MHO2OUJIEHO8 HA MHOICUMENU OOHUM
U3 cnocobos. @viHeceHue 3a CKOOKY,
2PYNnUposKa, UCNOIb308aAHUE
DopMyNL COKPAUEHHO2O YMHONCEHUSL,
8blO€IsIMb  KBAOpam  CyMMbul U
PA3HOCMU  OOHOYIEHO8, BbINOJIHAMD
npeobpazosanus aneebpauydecKux
8bIPADICEHULl NPU  peuleHuu 3a0ad
opyeux  yueOHbIX npeomemos;
BbINOIHAMb npeobpazosanus
aneedpauyeckux —BulpAMNCeHUll npu
peweHuy 3a0ay  Opy2ux YUeOHbIX
npeomemos; xapakxmepuzoeamo
8KIA0 8bLOAIOWUXC MAMEMAMUKOB 8
pazeumue Mamemamuky U UHBIX
HAY4HbIX obacmell;, NOHUMAMb POlb




mamemanmuku 6 paseumuu Poccuu

IToBTOpenue. Pemenue 3agad. iToroBele KOHTPOJIBHBIC paOOTHI (32 TIEPBOC 14
MOJYTOAME U 32 TON)
Htoro 102
8 kiace
Howmep HanmenoBanue OcHOBHOE coJiep>KaHKe KonuyectBo XapakTepucTuka
TJIaBbl/ riaBbl/maparpada 4acoB OCHOBHBIX BUIOB YUEOHOMU
naparpada NEATEeIIbHOCTH
1 [ToBTOpenne marepuana | ToxaeCcTBEHHbIE MPEeOOpa3OBaHUS 9 YMeHUs IPUMEHATh Pa3TuIHbIC
Kypca 7 Kitacca BBIPOKCHUN, TpUMEHEeHNEe (HOpMYJT CIIOCOOBI Pa3IOKCHUS Ha
COKPAIICHHOTO YMHOKCHHSI. MHOXKHUTEIIH, PEIIaTh YPABHEHUS C
Pemenne 3agau. Bxognas OJIHOM NIEPEMEHHOM, CTPOUTH
KOHTpOJIbHAsi paboTa. rpaduK JUHEHHON QyHKIINH.
2 CucreMsl
JTIMHEHHBIX 12 Pemate cucTeMbl HECIIOKHBIX
ypaBHeHuii JMHENHBIX YPaBHEHUI; HAXOUTh
3HaueHUEe (DYHKIINH 10 33IaHHOMY
. 5 3HAYCHUIO apTyMEHTAa; CTPOUTH
JInHenHbie

rpaduk TMHEHHOW QYHKITNY;




YPABHEHHUS C IByMs
MEPEMEHHBIMU U UX
CHUCTEMBI

Pemenue cucrem
JIMHEHHBIX
YpPaBHEHUI

KonTponsHas
paboTta

YpaBHEHUS ¢ IBYMS IEPEMEHHBIMU.
JIuHeitHOe ypaBHEHHUE C IBYyMS
nepeMeHHbIMU. [Ipsimas kak
rpadudeckas MHTEPIpeTaIns
JIMHEWHOTO YPABHEHUS C JIBYMSI
nepeMeHHbIMU. [[oHsITHE cHCTEMBI
ypaBHEHUM. Perenue cucremol
ypaBHEHUN. MeToapl peleHus
CHCTEM JIMHEMHBIX YPABHEHUH C
JIBYMSI IEPEMEHHBIMU: TpadUIeCKUii
METOJ, METOJI MOJICTAHOBKH, METOJ]
cnoxeHust. OCHOBHBIE METO/IbI
pelieHus 3aa4 TEKCTOBBIX 3a/1au:
apudMeTHIECKU, alreOpandecKuii,
nepebop BapuaHToB. [lepBrUuHbIC
MpEACTaBICHUS O JPYTUX METOAAX
penieHus 3aa4( reoMeTpuuecKue u
rpadguueckue Metobl). Pemenne
JIOTUYECKUX 33]1a4 C TOMOIIIbIO
rpadoB, TabIwHII.

WCIIOJIb30BaTh CBOKMCTBA JIMHENHON
byHKIMM 1 ee rpaduK MpH perIeHUN
3a7a4 U3 IPYruxX yueOHBIX
[IPEIMETOB; PELIATh HECIIOKHBIE
CIOJKETHBIC 3a7]a4M PA3HbIX TUIIOB Ha
BCe apudMeTndyecKue NeUCTBUS;
CTPOUTb MOJIEJIb YCIIOBUS 3aauyu( B
BU/JIE TAOJIMIIBI, CXEMBI, PUCYHKA WU
YpaBHEHUS) B KOTOPOH JaHbl
3HA4YE€HUSA JBYX U3 TpeX
B3aMMOCBSI3aHHBIX BEJIIMYMH,

C LIEJIBIO IIOUCKA PEILIEHU 3a1a4n
COCTABJIATH IUIAH PEIICHHUS 3a]1a4U U
BBIJICIISATD JTAIlbl PELICHUS 3a7a4H;
MHTEPIIPETUPOBATH
BBIYMCIIUTEIIbHBIE PE3YJIBTATHI B
3a71a4ye, UCCIIeI0BaTh IOJIYYEHHOE
peleHne 3a1a4u; pelarhb
HECJIOKHBIE JIOTUYECKUE 3aa4U
METOJ/IOM PacCy>KJIEHUM; BHIOUPAThH
MOJIXOISIIUA U3YUYEHHBINM METOJ IS
pelIeHNs U3y4YEHHBIX TUIIOB
MaTeMaTUYECKUX 3a1a4;
ONEPUPOBATH NOHATUAMU: CUCTEMA
ypaBHEHUN. PemaTh HECIIOKHbBIE
CHUCTEMBI JIMHEWHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMHU, PELIAThH
CHUCTEMBI JIMHEUHBIX YPABHEHUH IIpU




pelIeHnH 3a7a4 IPYTUX y4eOHBIX
MPEIMETOB; BBIMOJIHATH OLICHKY
MPaBIONoA00Us pe3yJIbTaTOB,
MOJIy4aeMbIX MIPU PEIICHUU CUCTEM
JIMHEWHBIX YPABHEHUMN TIpU
PEIICHUH IPYTUX YUYEOHBIX
MPEIMETOB; BHIOUPAThH
COOTBETCTBYIOIIUE CUCTEMBI JUJIS
COCTaBJICHHUSI MaTEMaTU4ECKOI
MOJIEIIN 33aJaHHOU peaylbHOM
CUTyalld WM TIPUKIIAIHOW 3a/1a4H;
CTPOUTH IpapuKu JTUHEHHOU
(YHKIIUYU .COCTABISATh YPaBHCHUS
MPSIMOM 10 3a/IaHHBIM YCIIOBUSIM:
MPOXOASIIEN Yepe3 ABE TOUKU C
3aIaHHBIMU KOOPJANHATAMH,
MPOXOASAUIEN Yepe3 JaHHYIO TOUKY U
MapaJJIeIIbHOW JaHHOU MPSIMOM;
pa3inyaTh MOJIENb TEKCTa U MOJECIIb
pelIeHns 3a0a41. KOHCTPYUPOBab K
OJIHOM MOJENM PELICHUS HECIIOKHOU
3a/1a4M pa3Hble MOJIENIN TEKCTa
3aJlauu; 3HATh U IPUMEHATH 00a
crioco0a moucka pemieHus 3aaad ( ot
TpeOOBaHUS K YCIOBUIO U OT
YCJIOBUS K TpeOOBaHMIO):
MO/JICJIUPOBATh PACCYKICHUS MPU
MTOMCKE PELICHHMS 33/1a4 C TOMOIIBIO




rpad- cXeMbl; BBIICIATH STaIbl
pELIeHMs 3aJa4H U COAECP/KaHNue
KQ)KJIOTO 3Tara; yMeTb BBIOUPATh
ONTUMAJIbHBIA METO/] PEIICHUS
3aJlayu ¥ OCO3HABaTh BHIOOP METO/Ia,
paccMaTpUBaTh Pa3IMYHbIC METOIBI,
HaXOJIUTh Pa3HbIC PEUICHUs 3a/1auH,
€CJIM BO3MOKHO; aHAIIM3UPOBATh
3aTPyHEHHUS IPU PELICHUH 3a]1a4;
BBITIOJIHATH Pa3JINYHbIC
peoOpa3oBaHus MPENIOKHOM
3a/1ayu, KOHCTPYUPOBAaTh HOBBIE
3aJauM U3 JJAaHHOM, B TOM YMCJIE
oOpaTHbIE; HHTEPIIPETUPOBATH
BBIYMCIIUTENbHBIE PE3YJIbTaThI B
3a/1aye, UCCIIeJ0BaTh NOYYEHHOE
pelieHue 3a1a4un; aHaTM3UpPOBATh
BCEBO3MOKHBIE CUTYALINH
B3aUMHOT'0 PACIIOJIOKEHUS IBYX
00BEKTOB U U3MEHEHHUE UX
XapaKTEPUCTHUK ITPU COBMECTHOM
JBH>KEHUU( CKOPOCTh, BPEMS,
paccTosiHKE) MPU PEUICHUHN 3a7a4 Ha
JBUKEHHE IBYX OOBEKTOB KakK B
OJIHOM, TaK U B TIPOTUBOIOJIOKHBIX
HaIpaBJIEHUSX; UCCIIEI0BATh
BCEBO3MOXKHbBIE CUTYalLUH MPU
pELIeHUH 33724 Ha JBUYKEHHUE 110




pEKe ,paccCMaTpHUBaTh PA3HBIE
CUCTEMBI OTCYETA; KOHCTPYUPOBATH
HOBBIE CUTYyallUH; PEIIATh
JIOTUYECKHE 3a/1a4l Pa3HbIMU
croco0amMu; OBJIaIETb OCHOBHBIMU
METO/IaMH PEIICHUS CIO’KETHBIX
3aja4: anreOpanyecku,
rpaduyeckuii, NpUMEHSTh UX B
HOBBIX 10 CPAaBHEHHIO C
W3YYEHHBIMU CUTYaLUsX.




I'nasal

Pantmonansabie 1pobu

21




1 Panmonansabie 1podu 1
UX CBOMCTBaA

2 CyMMa 1 pa3HOCTh
npo0eit

3 [TpousBeaenue u

JacTHOE ApoOei

Kontposnbabie paboTst Ne 1u Ne 2

Aneebpauueckas 0poob.
Honycmumoie 3HaueHus
nepemeHHbIX 8 Opo6HO-
PAYUOHATLHBIX BbIPANCEHUSIX .
Cokpawenue aneeopauieckux
opobell. lIpuseoenue
aneebpauveckux Opobeti Kk obuemy
3HaMeHamero. Heticmeus c
aneebpaudeckumu opoosamu;
cllodicetue, gbluUmManue,
VMHOXICEHUe, OeneHle, B038edeHUe 8
cmeneHb. CBONCTBA (PYHKITUU yzg.

l'unepbona. Ilpeocmasnenue 06
ACUMNIMOMAXx. Henpepuvignocmuo
¢ynxyuu. Wccnenoanue (GyHKUAA
o e€ rpadguky. CBoicTBa QyHKIIUI:
o0JjacTb OINpeAeseHusl, MHOKECTBO
3HAUYCHUM, HYJIH, MPOMEXKYTKH

3HAKOIIOCTOSIHCTBA,
YéMHOCMb/HEYEMHOCMb,
MIPOMEXKYTKHU BO3paCcTaHUs u
yObIBaHUS, HaubobIIee U
HauMCHBIIIEe 3HAUYCHUSI. Ponw
POCCULICKUX VUEHBIX 8 pa3eumuu
Mamemamuxii. I1.JI. Yebviuues.
Kocmuueckasn npoepamma u
M.B.Kenoviuu.

BBINONHATE HECIIOXKHBIE

npeoOpa3oBaHUs TEITBIX
BBIPDOKEHHI: PACKPBIBATH CKOOKH,
INPUBOANUTH TOJOOHBIE CJIAraeMeblI€;
UCIIOJIB30BAaTh (bopMyIibI
COKpAILIEHHOI'O YMHOKCHHSI
(kBagpat cyMMBbl, KBaJpaT pa3HOCTH,
Pa3HOCTh KBaJIpaToOB) TULSL
YIPOLIEHUSI BBIYMCICHUN 3HAYCHUU
BBIPAKECHUI; BBIIIOJIHATH HECIIOKHBIE
npeoOpa3oBaHus JIPOOHO-TUHENHBIX
BBIDOKEHHUI. HAXOJWTh 3HAYEHUE
(GYyHKUMH 0 33JaHHOMY 3HAYEHHIO
apryMeHTa;  HaXOAUTh 3HAaYEHUE
aprymMeHTa 1o 3aJJaHHOMY 3Ha4Y€HHIO
(YHKUHMHA B HECJOKHBIX CUTYyallUsX;
ONPEIENATh MOJIOKEHUE TOUKH 10 €€
KOOpJIMHAaTaM, KOOPAHMHATHl TOYKH
110 €€ MOJIOKEHUIO Ha KOOPAUHATHOU
IUIOCKOCTH; MO TpaduKy HaXOAWUTh
o0JacTb oOmpefeNieHusi, MHOMXECTBO

3HAUYCHUH, HYJIH byHKINNA,
MIPOMEKYTKHU 3HAKOIMOCTOSIHCTBA,
MIPOMEKYTKHU BO3pacTaHus u
yOBIBaHUS, HauOoJbIIICe u

HaUMEHbIIIee 3HAYCHUS (PYHKIINH;
MPOBEPATh, SIBISCTCS JIM JaHHBIN
rpaduk rpauKoM 3aJJaHHOU




GyHKIHH oOpaTHOI
POMOPIUOHATBHOCTH;  OMPECNIATh
MPUOTNKEHHBIC 3HAYCHUS
KOOpAMHAT  TOYKUM  TEpPECcCeUeHUs
rpaduKoB (YHKIIUNA; HCIIOIb30BaTh
rpa@ukyd  peajbHBIX MPOIECCOB U
3aBUCUMOCTEH [IJIsi ONpPECTICHUs] UX

CBONCTB (HaunOonbiue U
HAaWMEHBIINE 3HAYCHUS,
MPOMEKYTKHU BO3pacTaHus u
yOBIBaHUS, obyactu

MOJIOKUTENIBHBIX W OTPULATEIbHBIX
3HAYEHUH W T.1.); ONPENETATh
NPUOIMKEHHBIE 3HAYEHHUS
KOOpJIMHAT  TOYKM  IepeceyeHus
rpa@ukoB  (YHKLUUNA;  ONUCHIBATH
OTJIEJIbHBIE BBIJAIOLIUECS
pe3yabTaThl, IOJYYEHHBIE B XOJE
pa3BUTHS MATEMaTUKU KakK HayKH;
3HaTh MPUMEPHl MaTEMaTHYECKUX
OTKPBITUI M UX aBTOPOB, B CBSI3U C
OTEYECTBEHHOU " BCEMUPHOU
HCTOPHUEH; ITIOHUMATh pOJIb
MaTeMaTUKu B pa3BuTtuu Poccuu;
onepupogamaw NOHAMUAMU.
@dyHKYUOHANbHAS 3a68UCUMOCTY,
dyukyus, epaghux @dyuryuu,
cnocoowl 3a0aHUsl ¢dyuryuu,




apeymenm U 3Hauenue QyHKyuu,
obnacmo onpeoenenust u
MHOJICECm80  3HA4eHUull  QYyHKYuuU,
HyIu  QyHKyuu, NPOMEIHCYMKU
3HAKONOCMOAHCMEA,

MOHOMOHHOCMb Qyuryuu,
YEMHOCMb/HEYEMHOCMb  (DYHKYUU,
onepuposams NOHAMUAMU  2PAPUK

dynryuu; 8bINOJIHAMD
npeobpazosanus yenvix
BbIPANCEHUL. oelicmaust c
O0OHOUIeHAMU (cnoowcenue,
gvluumanue, YMHOJICEeHUe),
oeticmeusi c MHO20UTIeHAMU
(cnoorcenue, svlyumanue,
VMHOJICeHUe); 8BLINOIHAMD

pasiodiceHue  MHO20YNEHO8  HA
MHOJMCUMENU OOHUM U3 CHOCODO08:
8biHeceHUe 3a CKOOKY, 2pynnuposKa,
UCNONIb308AHUE Gdopmyn
COKPAWeHHO20 VMHOIICEHUSL,
evloeNsimb  Keaopam — CyMmul U
PA3HOCMU OOHOYNIEHO8, GbINOJIHAMb
npeobpazosanus  aneedpaudecKux
BLIPAJICEHUNl NPU  peuleHuu 3a0ay
opyaux VUeOHbLX npeomemos
BLINOJIHAMb npeobpazosanus
OPOOHO-PAYUOHATILHBIX BbIPANCEHUIL.




cokpawjenue Opobet, npugeoeHue
aneebpauyeckux opobeti Kk odwemy

3HamMeHameno, clodcerue,
VMHOMCEHUe, oenenue
aneebpauyeckux opobell, 8038edeHuUe
aneedbpauyeckoll opobu 8
HAMypanioHyio, BbINOIHAMb
npeobpazosanusi  aneedpauyecKux
BLIPAdICEHULl NPU  peleHul  3a0ay
opyaux VueOHbIX npeomemos
cmpoums  2pagpuxu obpammotl
NPONOPYUOHATLHOCU,

ULIIOCMPUPOBAMd ¢ NOMOUWbIO

epagura peanvHylo  3a8UCUMOCMb

unu npoyecc no ux
XapakxmepucmuKkam,

Xxapakxmepu3o6amsp 8K1A0
BLIOAIOWUXC  MAMEMAMUKo8 8

paszeumue MamemMamuku U UHbIX
HayuHwvlx obiacmeti, NOHUMAMb POlb
Mamemamukxu 8 pazsumuu Poccuu

['naBa 2 KBanparneie kopHH 17

4 JlericTBUTENBHBIC YyKcia | MHOXKECTBO palMOHAIBHBIX YHUCEIL. 1

3) Apudmernyeckuii CpaBHeHHE pAIMOHAJIBHBIX YHUCE. 3)
KBaJIPAaTHBIN KOPEHb JevicTBus C  palnvOHaJIbHBIMU

6 CBoiicTBa YHUCJIAMHU. Ilpeocmasnenue 3
apru(PpMETHIECKOTO PAYUOHANBLHO20 YUCTA O0EeCAMUYHOU
KBaJIpPATHOTO KOPHS 0pobbIo. [Housarue

OnepupoBath Ha 0a30BOM YPOBHE

MOHSTHSIMU: apu(hMETHICCKHIMA
KBAJPaTHbIM KOPEHb; MCIIOJIb30BAThH
CBOWCTBA  YHWCEI WU  [paBUIIa
IEeUCTBUU npu BBIIIOJIHCHUH
BBIUMCJICHUM; OIICHMBATh 3HAYCHUEC
KBaJPaTHOTO KOPHA u3




7 [Iprmenenue cBOMCTB
apumeTnyecKoro
KBaJIPATHOTO KOPHS

Kontposnbnbie padboTsl Ne 3 1 Ne 4

UPPALMOHATIEHOTO YHCIIA.
Pacno3HaBanue  umppanmoHaIbHBIX
yucen. [lpumepsl AOKa3aTesbCTB B
anredpe. UppaimoHaibHOCTh YKcCIia

J2. TlpumeHeHHE B TEOMETPHH.
Cpasnenue uppayuoHaIbHBIX YUCEIL.
Mmuoowcecmeso OelicmeumenbHbix
yucerl. ApudmMernueckuii
KBaJIpaTHbI KOpEHb. Ypasnenus
suoa Xx"=a. Ipapuku @yuxyuii:
y =</x . HUccnenoBanve QyHKIUH 11O
e€¢ rpaduky. IIpeoOpazoBanue
BBIPAKCHUMH, coZepKaImx
KBaJpaTHbIE KOPHU: YMHOXEHUE,
JEJICHUE, BBIHECEHUE MHOMKUTEIIS
U3-TI0JT 3HAaKa KOpHS, 6HeceHue
MHOJCUmMeNsL  No0  3HAK — KOPHAL.
IIpocmeniuiue UppayuoHaibHbvle

ypaeHeHus euoa Jf(x)=a,
Jf (x) =, g (x) - beckoneunocmo

MHOJICECmBa  NPOCMbIX — HUCElL.
Payuonanvuoie yucua.
Ilompebnocms 6 UppayuOHAILHBIX
yucnax. Yucna u OnuHbL OMpesKos.
Ilxona Iughacopa

[IOJIOKUTEIIBHOIO  LEJIOr0  YUCIIa;
pacro3HaBaTb  palMOHAJIBHBIE U
UppaliOHaIbHBIE 4yuca;
CpaBHMBATh  4YHWCJA;  BBINOJHATH
CPaBHEHHME 4YHUCEI B  peajbHbIX
CUTYyalUsAX; BBIIIOIHATE HECIIOXKHBIC
npeoOpa3oBaHusl  BBIPAKEHUH ¢
KBaJpaTHbIMU KOPHAMH; HAaXOAUTh
3HayeHUe (QYHKIHUHU [0 33JaHHOMY
3HAQYECHUIO apryMeHTa;  HaxOIWUTh
3HAQ4YECHUE apryMEeHTa I10 3aJaHHOMY
3HAYECHUIO (PYHKIUU B HECIIONKHBIX
CUTyalUsAX; ONPEAEISATh MOJIOKEHHE
TOYKM 1O €€  KOOpAuHATaM,
KOOPJIUHATHI TOYKH o ee
MOJIOKEHUID  HAa  KOOPAUHATHOU
IJIOCKOCTH; MO TpauKy HAXOAUTh
o0JacTb OmpesesieHusi, MHOMXECTBO

3HAYCHUH, HYJIH GbyHKINHA,
MIPOMEXYTKH 3HAKOITOCTOSIHCTRA,
MIPOMEXYTKH BO3pacTaHUs U
yOBIBaHUS, HanOoJIbITICEe u
HaWMCHBINIEe 3HAYCHHS (DYHKIIHH;
OTIMCHIBATH OT/ICIIbHBIC
BBIJIAOIIHECS pe3yIbTaThl,

IMOJIYYCHHEIC B X04ae€ pa3sBUTHUA
MAaTCMAaTUKKW KaK  HAYKH; 3HaTh
IMPHUMCPEI MAaTEMATHYCCKUX




OTKPBITUM M UX aBTOPOB, B CBS3M C
OTE4YECTBEHHOU 51 BCEMUPHOMN

HUCTOPHUEN; IIOHUMATh poinb
MaTeMaTUKu B pa3BuTun Poccuwy;
onepuposama HNOHAMUAMU.
UPPaAyUoOHAaIbHOE yucio,
K8AOPAMHbBIU KOPEHb, MHOHNCECHBO
0eliCmeumenbHbix yucio,
eeomempuieckas UHmepnpemayus,
0eliCmeumenbHbix yucen,
onepuposamu HNOHAMUAMU.
@yHKyuonanoHas 3a8UCUMOCY,
dyukyus, epaghux Gdyukyuu,
cnocoowl 3a0anus Gdyukyuu,
apeymenm U 3HayeHue QYHKYuu,
obnacmo onpeoenenus u
MHOJMCECMBO  3HAYEHUU  (YHKYUU,
HyIu  QyHKyuu, NPOMENHCYMKU
3HAKONOCMOAHCMEA,

MOHOMOHHOCMb QyHrkyuu,

YEMHOCMb/HEYEMHOCMb  (DYHKYUL,
onepuposams NOHAMUAMU  2PAPDUK
DYHKYUU,; BLINOIHAMb BLIYUCTEHU, 8
mom uucie ¢  UCHOAb308AHUEM
npuémos PAYUOHATBHBIX
BbIYUCTCHULL, CpasHUBamb
PayuUoHaIbhble U UPPAYUOHATbHLLE
yucna; NPUMEHSMb npasuia




NPUOTUICEHHBIX — BbIYUCTICHUN  NpU
peulenuy  npaKkmuyeckux 3aoad u
peuwleHuy  3a0a4  Opyeux Y4eOHvix

npeomemos; 3anucvleams u
OKpYelimb  4UCIO6ble  3HAYEHUS
DPeanbHbiX BeNUYUH c
UCNONIb306AHUEM  PA3HLIX  CUCTEM
UsMepeHus. BbINOJIHAMb
npeobpazosanus 8bIPANCEHUL,

cooepacamux Keaopammuvle KOPHU,
8bl0€ISIMb  KBAOPAm CYMMbl  UIU
PA3HOCMU 08YUYNEeHA 8 BbIPANCEHUSIX,
cooepaorcawux Keaopammuvle KOPHU,
pewams npocmetiuiue
UpPpayuoOHaIbHble VPAGHEHUs BUdd

JE(x)=a, Jf(x)=\g(x); pewams
ypaenenus euda X' =a,; cmpoumv
epagux  ¢ynkyuu 6uoa y=-/x;
ULTIOCMPUPOBams ¢ NOMOWbIO
epaguka pearvHyro  3a8UCUMOCTD

unu npoyecc no ux
Xapaxkmepucmukam,
Xapakmepuzoeamb 8K1A0

6bl()ai0uﬂ/lx€ﬂ mamemamuxKos 6
paseumue mamemamuku U UHbLX
HAY4Hblx 06]16107’}’1612,' noHumams po.Jib
mamemamuxku 6 paseumuu Poccuu

I'nasa 3

‘ KBagpaTHble ypaBHEHUS
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OmnepupoBaTh Ha 0a30BOM ypOBHE




8 KBagparHoe ypaBHEeHHE
U €r0 KOpHHU

9 HpoOHbie
panroHaIbHbIC
ypaBHCHHUSI

Kontposnbnbie padboTsl Ne 5 u Ne 6

KBanparneie ypaBHenus. Henomubie

KBaJIpaTHbIE ypaBHEHUS.
JIMCKpUMUHAHT KBaJIpaTHOTO
ypaBHeHus. Koauuecmeo «KopHeu
K68AOpAmMHO20 ypasHeHus 8
3aeucumocmu om e2o

ouckpumunarnma. dopMmyna KOpHen
KBaJIpaTHOTO ypaBHEeHUs. Teopema

Buema. Teopema, obpamuasn
meopeme Buema. Pemenue
KBaJpaTHBIX YpaBHEHHIA:
UCTONb30BaHue  GOpMyJBl A
HaXOXJCHUS  KOpHEH,  noobop
KOpHelti c UCNONb308AHUEM
meopemvl  Buema. Keaopamuvie
YpasHeHus c napamempom.
Pemenne mpocreimux — apoOHO-

JVHEUHBIX YypaBHEHUU. Pewenue
OpOOHO-PAUUOHATILHLIX  YPAGHEHUIL.
OcCHOBHBIE ~ METOABl  PEHICHUS
TEKCTOBBIX 3a7a4: aJNreOpandecKui.

AHanu3  BO3MOXHBIX  CUTYaIlui
B3aMHOTI'O PAaCIIOJIOKECHUS
00BEKTOB TPH WX JIBHKCHUH,
COOTHOIICHHUS 00BEMOB
BBITIOJTHSIEMBIX pabot npu

COBMECTHOM paborTe.

10

MOHATHUSIMU: PABEHCTBO, YHCIOBOE
PAaBEHCTBO, YpPaBHEHHE, KOPEHb
YPaBHEHMS, PEIICHUE YPABHEHWS,;
IIPOBEPATH, SABIAECTCA JIA JAHHOE

YUCJIO  PEIICHHWEM  yYpABHECHWS;
pemaTh KBaApaTHbIE YpPAaBHEHUS 10
dbopmyse  KOpHEH  KBaJApaTHOTO
YpaBHEHMS; pelaTbh  HECJIOKHbBIE

CIO’KETHBIC 3aJ1auu Pa3HbIX THUIIOB Ha
Bce apudMETHYCCKUE JICHCTBUSI;
CTPOUTH MOJIETb YCIOBHS 3a7auu (B
BUJIE TAOJHUIIBI, CXEMBI, PUCYHKA WIIN
ypaBHEHUS), B KOTOPOW JaHBI
3HA4YECHUS IBYX us3 TPEX
B3aMMOCBSI3aHHBIX ~ BEJMYMH, C
[ENbI0 TOMCKA pEIICHHUs 3aauu;
OCYIIECTBJISITh ~ CcIoco0  TOHUCKa
pemieHuss  3a7a4d, B  KOTOPOM
paccyXJeHHUe CTPOUTCS OT YCJIOBHS
K TpeOOBaHUIO UK OT TPeOOBaHUS K

YCIIOBHIO; COCTaBJISITh IJ1aH
pelLIeHUsl 3aJa4d; BBIICIATH TAIlbl
peLIeHUs 3a7a4u;
MHTEPIPETUPOBATH

BBIUUCJIUTEIbHBIE  PE3YJIbTATHl B
3aJa4e, MCCIEAOBaTh MOJYYEHHOE
peueHue 3a7a4u; BbIJIBUTATh
TUTIOTE3bI 0 BO3MOKHBIX




MpeJEIbHBIX 3HAYEHUSX HCKOMBIX B
3a/1aye BEJIUYHH (Je1aTh MPUKHUJIKY);
BBIOMpATh MOAXOASIIUN H3YYEHHBIN
METOJ JUIsl PEIICHUU U3YYEHHBIX
THUIIOB  MaTeMaTHYECKUX  3ajad;
OTNIEPUPOBATH MMOHSTHUSIMMU:
ypaBHEHHUE, KOPEHb  YpaBHEHHS,
PaBHOCHJIBHBIC YpaBHEHHS, 00JacTh
ONpEACICHUs] YPABHCHUS;, peuiams

K8aopamHvle VpasHeHus u
VPaBHEeHUs, c800uUMbLE K
K8aOpamHbIM c NOMOWbIO

MONCOeCMBEHHLIX NPeodPA308aAHUIL
peuams  HeCloNCHble K8aopammble
VPAGHeHUs. c napamempom;
cOCMaeisimo u peuwams
K8aopamuvle YpasHeHusl, YPAeHeHUsl,
K HUM CB00AWuUecs, Npu peuleHuu
3a0ay Opyeux y4eOHviX Nnpeomemos,
BLINONHAMb OYEHKY NPasoono0odus.
pe3yibmamos,  NOJNYYAeMblX — Npu
peuleHuy K8aopamuvlx YpasHeHull
npu peuleHuu 3a0ay Opyeux yueoHvix
npeomemos; 8b1OUPAMb
coomeemcmayowue ypasHenus, Ojis
CcOCMaeeHst MamemamuyecKkoll
Mmooenu 3A0aHHOT Ppeanvroll
cumyayuu Uiy NpukiaoHou 3a0adu;




ymembp UHmMepnpemuposamy
NOJY4eHHbLI npu peulenuu
YypasHenus, pe3yibmam 8
KOHmMeKcme  3a0aHHOU  PeabHOU
cumyayuu uiu NpuriaoHou 3adavu

pewamo OpOOHO-TUHElIHbLE
VPAaBHeHUsl, 8b1OUpamMb
coomseemcmaylowue ypasHerus, 0
CcOCMaseHust MamemamuyecKko
mooenu 3A0aHHOT peanvHou
cumyayuu Uiy NpukIaoHou 3a0adu;
ymembp UHmMepnpemuposamy
NOJY4eHHbLI npu peutenuu
YypasHenus, pe3yibmam 8

KOHmeKcme  3a0aHHOU  PeasibHOlU
cumyayuu uiu NpurkiaoHou 3a0avu
pewams HeCl0JCHble VPABHEHUs 8
Yenvlx UYuciax, peulamsv YPAGHEeHUs.
suoa x"=a, pewamv YypasHeHUs
cnocobom PAa3102HCeHUs. Ha
MHOMCUMeENU U 3aMEHbl NePEMEHHOLU,
pewiams HeCloJHCHble VPABHEHUs 8
Yenvlx YUuciax. pewams npocmole u
COJCHbIE 3A0a4U PA3HLIX MUN08, d
makoice 3a0ayu NOBbIUEHHOU
MpYyOHOCMU, UCNONB308AMb DPA3HbLE
Kpamkue  3anucu  KaKk  Mooelu
MEeKCmo8  CAOJNCHbIX  3a0a4 O/




NOCMPOEHUs. NOUCKOBOU CXeMbl U
pewienus 3a0ay;, pasiudams Mooelb
meKkcma u Mooeib peuleHus 3a0a4u,
KOHCMpPYUpo8ams K OOHOU MoOenu
peutenust HeCJLONCHOU 3a0aUl pa3Hble
MoO0enu meKkcma 3a0adu; 3HAmMb U
npumeHams 0ba cnocooa noucka
pewienus 3a0a4 (om mpebosanusi K
ycioeuro U om  yCciogus K
mpebosanuio), MOOeNUposams
PACCYAHCOCHUSL NPU NOUCKE DeuleHUs]
3a0ay ¢ nomMowblo 2epagh-cxemol;
8bI0EISIMb IMANBL PeueHus 3a0a4u u
cooepoxcanue  Kaxcoozo  smand;
yMemsb  GulOUpaAmMb  ONMUMANbHYILL
MemoO  peuleHus — 3a0a4u U

0CO3HABAMb 8b100p memooaq,
paccmampusams PpaznuyHbvle
Memoowl, HAX00Uumb pastvle

peuleHus 3a0adu, eciu B03MONCHO,
AHAIU3UPOBAMb  3aMPYOHEHUs NpU

peuteHuu 3a0a4; 8bINOJIHAMb
PasiuyHvle npeobpazosanus
NPeOsIONCEHHOLL 3adauu,

KOHCMPYUpOB8ams HO8ble 3a0ayu U3
OaHHOU, 8 MOM uucie o0Opammovle;
UHMePNpemuposams

BbIYUCIUMENbHbIE  Pe3)Ibmamvl 8




3a0aue, uUcciedo8ams NOJYYEHHOe
peulenue 3a0adu; aAHAIUIUPOBAMb
BCEBO3MOIICHbBIE cumyayuu
83AUMHO20  PACNONONCEHUSL  08)YX
00beKkmos U U3MEHeHUue - Uux
Xapakmepucmuk npu COMeCcmHoOM
ogudiceHuu  (Ckopocmo,  8pems,
paccmosinue) npu pewenuu 3a0ay Ha
ogudicerue 08yx 00bEeKmMo8 KaKk 8
0OHOM, MAK U 8 NPOMUBONOJIONCHBIX
HANpasIeHusIx; uccneoosamo
BCEBO3MOJICHbIE — CUmMyayuu  npu
peuwieHuu 3a0ay Ha OBUdCeHue no
peKe,  paccmampuéamv — pasHvle
cucmembl OmMCc4uéma, 0CO3HABAMb U
00BACHAMb  UOEHMUYHOCMb  3a0ay
PA3HBLIX MUNOB, CEA3bLIBANOUWUX MPU
BeUYUHBL (HA pabomy, HA NOKYNKU,
Ha OsudiceHue). 8vloerims  IMu
BEUYUHBL U OMHOWEHUS MeNCOY
HUMU, NPUMEHSAMb UX NpU peuleHuu
3a0adu, KOHCMPYUpPOB8amsy
cobcmeennvie  3a0ay  YKA3AHHBIX
Munos, 6vloeiams Npu peuleHuu
3a0au xapakxmepucmuku
paccmampusaemou 8 3a0aue
cumyayuu, oOmaudHble OM pPedaibHblX
(me, om KOMOpblX




abcmpazuposanucs),

KOHCMPYUpo8ams HO8ble CUmyayuu
C YUémom Imux Xapakmepucmux,
peuwams U KOHCMpyupo8ams 3a0adu
Ha OCHOBE PACCMOMPEHUsL PealbHbIX
cumyayuti, 8  KOmMOpwviX  He
mpebyemcsi MOYHbILL
BLIUUCTUMEbHBL pe3yabmam,
pewams 3a0a4u HA O0BUdCEHUEe NO
pekxe, paccmampusas — pasHule
cucmemvl  omcuema,  081a0emb
OCHOBHBIMU ~ MEeMOOaMU  peuleHus
CIOXCEMHBIX 3a0au:
apugmemudeckuil, anreeopauyecKkull,

nepebop 8apUAHMO8,
eeomempuyeckuil, epaguueckuti,
NpUMEHAMb  UX 6  HOBbIX  NO
CPABHEeHUI0 c U3YYEHHbIMU

CUMYQYUSIX.
I'maBa 4 HepaBencTtBa 17 OnepupoBath Ha 0a30BOM YpPOBHE
10 Uucnossie HEpaBeHCTBa | UncnoBsle HepaBeHCTBA. (CBoiCTBa MOHATHUSAMMU: MHOMKECTBO, DJIEMEHT
U WX CBOMCTBA YUCJIOBBIX HepaBeHCTB. IIpoBepka MHOKECTBA, MOJAMHOKECTBO,
CIIPaBEJIMBOCTH HEPABEHCTB IMpH 5 MPUHA/JICKHOCTh; OMNEPUPOBATh Ha




11 Hepasencrtsa ¢ ognomn
MIEPEMEHHON U UX
CUCTEMBI

3a/IaHHBIX 3HAYEHUSX MEPEMEHHBIX.
Hepasencrtso c IIEPEMEHHOM.
Crtporue u HeCTporue HepaBEHCTBA.

Obnacme onpeoenenust
HepaseHcmea (obnacmob
00Ny CMUMbIX 3HaAYeHull
nepemeHHol). [IpoBepka

CIIPAaBEIJIMBOCTH HEPABEHCTB IIPU
3aJJaHHBIX 3HAYCHUSX IEPEMEHHBIX.
Pemienne mnMHENHBIX HEPABEHCTB.
CucrteMbl HEpPaBEHCTB C OJHOM
nepemMeHHo. Pemenue  cucrem
HEPABEHCTB C OJHOW NEPEMEHHOM:
nuHeHbIX. M300pakeHne pelieHus
CHCTEMBI HEPABEHCTB Ha YHCJIOBOM
NpsAMOM. 3alKCh PEUIEHUS CUCTEMBI
HEpPAaBEHCTB. MHOXKECTBO, AJIEMEHT
MHOXECTBA, nycmoe, KOHEYHOoe,
beckoneuHoe MHOICEeCmEO0.
[TonmHOXkECTBO. OtHoEeHue
PUHA/JIEKHOCTH, BKJIFOUEHUS,
paBEHCTBA. [lepeceuenne wu
oObeIMHEHWE  MHOXeCTB.  Poub
POCCULICKUX  VYEHBIX 6 PaA3eUmuu
mamemamuxu: J1.Junep.
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Kontposnbhbie paboTsl Ne 7 u Ne §

06a30BOM ypOBHE MOHSATHSIMU:
YHCIIOBOEC HEPaBEHCTRO,
HEPaBEHCTBO, pelIeHue
HEPaBEHCTBA; 3aJ]aBaTh MHOKECTBA
NEPEUYHCICHUEM WX  3JICMCHTOB;
HAXOJIUTh niepeceucHue,
oObeIMHEHNE, TIOJIMHOXKECTBO B
MPOCTEHTIINX CUTYaITUsX;
WCIIOJIb30BaTh rpaduueckoe
NPEJCTAaBICHUE  MHOXECTB  JJIA

ONMCAHUs pEaJbHBIX IPOLECCOB H
ABJICHUM, TIPM PEIICHUM  3a1a4

IPYTHUX Y4EOHBIX MPEIMETOB;
peliaTh JIMHEWHBbIE HEPABEHCTBA M
HECJIOKHBIC HEpPABEHCTBA,
CBOJIAIIIECS K JIMHEHUHBIM;
MPOBEPSTH CIIPaBEIJIMBOCTh
YHCJIOBBIX HEPABEHCTB; ITPOBEPSTH,
SBJSETCS  JIM  JAHHOE  YHCJIO
pelIeHueM HEPABECHCTRBA,

u300paxaTh pELICHUs HEPaBEHCTB
Ha YUCIIOBOM TMpsAMOM; pelaTh
CUCTEMBI  HECJIOXKHBIX JIMHEUHBIX
YPaBHEHUI, HEPABEHCTB;
n300pakaTh PEIICHUS HEPABEHCTB U
UX CHUCTEM Ha YHCIOBOM MNPSIMOMU;
ONMUCHIBATH OT/ICJIbHBIC
BBLIAIOIIHECS pe3yJIbTaThI,




MOJYYEHHBIE B  XOJI€  Pa3BUTHUA
MAaTEMATUKH KaK HAyKd;, 3HaTh
MIPUMEPBI MaTeMaTHYECKUX
OTKPBITUM U UX aBTOPOB, B CBSI3H C
OTCUYCCTBEHHOM u BCEMUPHOU

UCTOPHCHA; IOHUMATh POJIb
MaTeMaTHKH B pa3BuTtuud Poccuu;
onepuposams NOHSAMUSIMU:
Hepasencmea; onepuposamo
NOHAMUSMU., MHOHCECMEB0,
XapaxKmepucmuKu MHOJICeCmea,
JNEMEHM  MHOJdCeCmeda,  nycmoe,
KOHeuHoe u beckoneunoe
MHOCECmB0, HOOMHOMCECmB0,
NPUHAONIEHCHOCTD, BKIIIOUEHUE,
pasencmeo MHOCECS,
onepuposams NOHSAMUSIMU. CUCEMA
HEePaABeHCm8, onpeoesimo
NPUHAOTIEHCHOCTD aleMenma
MHOJICeCmsy, 00beOUHEeHUIO u
nepeceueHuo MHOICECMB;
3a0a6ams MHONICECMBO C NOMOWbIO
nepeuuciens INEMEHMO8,
COBECHO20 —~ ONUCAHUS,  peuamv
JIUHElHbIe Hepasencmea ¢
napamempamu; 8bIOUPaAMb

coomeemcmeyrowue HepaeseHcmeda
07151 COCMAGACHUS MAMEMAMUYECKOll




mooenu 3A0aHHOT peanvHou
cumyayuu Uiy NpuKIaoHou 3a0adu;

ymems UHMePNpemuposams
NOJYYeHHbIU npu peuieHuu
HepaseHcmea pe3yibmam 8

KOHmMeKcme  3a0aHHOU  PeabHOl
cumyayuu Uiy NpukiaoHou 3a0adu;
coCmasisimes U peuams, CUCMeMbl
HepageHcme npu peuweHuu 3a0ay
opyeux  y4eOHbIX npeomemos;
BLINONHAMb OYEHKY NpPasoono0odus.
pe3yIbmamos,  NoAy4aemMvlx — npu
peutenuu cucmem JIUHEUHbIX
HepageHcme npu peuweHuu 3a0ay
opyeux  y4eOHblx npeomemos;
8bIOUpPamMy coomeemcmayoujue,
HepageHcmea Uiy ux cucmemsl, O/
coCmasneHus MamemamuyecKou
Mmooenu 3A0AHHO peanvHou
cumyayuu Uiy NpuKkIaoHol 3a0adu;
ymembp UHmMepnpemuposamy
NOJYYEeHHbIU NPU peuleHuyu CUcmembl
pe3yibmam 6 KOHmeKcme 3a0aHHOl

peanvHou cumyayuu unu
NPUKTIAOHOU 3a0ayu,
xapakxmepu306amo K140

6b10a}0u;uxc;z mamemamuxKoe 6
paseumue  mamemamurku U UHbIX




Hay4Hvlx obnacmetl, NOHUMAMsb Poib
mMamemamuxu 8 pazeumuu Poccuu

IToBTopenue. Pemenue 3amayd. IToroBble KOHTPOJIbHBIE PAOOTHI (32 IIEPBOE 8
MOJYTOJIUE U 32 TON)
Hroro 102
9 kiace
Howmep HaumenoBanue OcHOBHOE coJiepKaHuE KomnuectBo XapaKkTepuCTHUKA
TJ1aBbl/ riaBbl/maparpada 4acoB OCHOBHBIX BUJIOB y4€OHOM
naparpada NeSATEeIbHOCTH
1 HOBTOpeHI/Ie Pemenre kBagpaTHBIX YpaBHEHUH. IToBTOPUTH U CHCTEMATU3UPOBATH
MaTepHana Kypca 8 Pemenue 3amay ¢ nomomibio 11 3HaHUS y4alluxcs MaTepuana Kypca
Kaacea KBaJIpaTHBIX ypaBHEHU. Penienue MaTeMaTUKH 8 Kiacca.
HepaBeHCTB. CBOICTBA KBaIpaTHBIX
KOpHEHN
2 CTteneHsp C 1eIbIM 8

[10Ka3aTcJIEM U
SJICMCHTBI

BEBITIOTHATE HECIIOKHBIE
peoOpa3oBaHMs IS BEIYUCIICHHS




CTaTUCTHUKH.

CTrerneHn C LETbIM
[IOKa3aTelIeM U €€
CBOMCTBA.

DJIEMEHTHI
CTaTUCTHUKH.
KonTponbsHas
paborta

CreneHsb ¢ 1ebIM
nokazatenem. [IpeoOpazoBanue
JIPOOHO- TUHEHHBIX
BBIPAKCHUI: CII0KEHHUE,
YMHOKECHUE , ICJTICHUE.
TabnuuHoe u rpaduyeckoe
IPEICTABICHUE JTAHHBIX,
CTOJIOYAThIE ¥ KPYTOBBIE
auarpaMmbl, rpaduKu,
NPUMEHEHUE TUarpaMm U
rpaUKOB JIJIs1 ONUCAHUS
3aBUCUMOCTEN PEAIbHBIX
BEJINYUH , U3BJICUCHUE
uH(popmanuu u3 Tadaull,
auarpaMm U rpadukoB. Mepsl
pacceuBaHus: pa3Max,
JIUCTIEPCUS U CTAHIAPTHOE
OTKJIOHEHUE. M3MEHUYMBOCTH
Ipu u3MepeHusx. Pemaromme
nmpaBuia. 3aKOHOMEPHOCTH B
W3MEHYMBBIX BEJIMYMHAX.

3HAYEHUHN YMCIIOBBIX BBIPAKECHHM,
coJiep KalluX CTENEHU C IEJIbIM
OTpULIATEIbHBIM ITOKA3aTEIEM
;BBINIOJIHATH HECJIOKHBIE
npeoOpa3oBaHus JPOOHO- IMHEHHBIX
BBIPAKCHUI; [IOHUMATh CMBICIT
3alMCH YMCIIa B CTAaHAAPTHOM BUJIE;
onepupoBaTh Ha 0A30BOM YPOBHE
MIOHATUEM» CTAHIAPTHAS 3AIKCh
YHCIJIA»; UMETh IIPEICTABICHHUE O
CTaTUCTUYECKUX XapaKTEPUCTUKAX;
MPEACTABIIATH IaHHBIE B BUJE
Ta0JIHILL, TUarpaMm, rpaQuKoB;
YUTaTh UHPOPMALIHIO
MPEICTABICHHYIO B BUJE TAOJIUIIbI,
JMarpaMMmbl, Tpauka; onpeaeisTh
OCHOBHBIE CTATUCTUYECKUE
XapaKTEPUCTUKU YHCIOBBIX
HaOOPOB; CpPaBHUBATh OCHOBHbIE
CTaTUCTUYECKUE XAPAKTEPUCTUKH,
MIOJIyYEHHBIE B IPOLIECCE PELICHUS
NPUKJIATHON 3a/1a4, U3YUCHUS
pEaNbHOTO SIBJIEHUS; OIEpUPOBATh
MOHATUSAMU CTENEHU C LEIBIM
OTpULIATEIbHBIM MOKA3aTEIEM;
OMepUpPOBaTh MOHATHIMHU:
CTOJIOUATHIE KPYTOBbIE IHUArPaMMBlI,
TaOJINIBI JAaHHBIX, HAMOOJIbIIIEE 1




HAaUMEHbIIIEe 3HAYCHUS BRIOOPKH,
pa3Max BBIOOPKH, TUCTICPCHSI U
CTaHJIaPTHOE OTKJIOHCHHE,
CIIy4alHasi U3MEHYUBOCTB;
BO3BEJICHUE aJlreOpandecKon apoou
B HATYpaJIbHYIO U LENYIO
OTPHULATEIbHYIO CTEIIECHb;
BBITOJIHATH Peo0pa30oBaHMs
anredpandecKnx BhIpaXXEHUH Mpu
pelleHny 3a1a4 APYyTrux y4eOHbIX
IPEIMETOB; BBIIIOJIHATH
peoOpa3oBaHUsl BEIPAKECHUH,
COJIEPIKAIINX CTETICHH C IEJIbIM
OTPHIATEIFHBIM MTOKA3aTee;
MEPEXOIUTh OT 3aIKCH a BUJIC
CTETICHH C IIeJIBIM OTPHIIATEIHLHBIM
MoKa3aTesieM K 3allicu B BUJIE ApOoOu
;BBITIOJIHATH IPEOOpa30BaHUs U
JIEUCTBUSI C YUCIIAMH, 3aITUCAHHBIMU
B CTAHJAPTHOM BH/JIC; U3BJICKAThH
MH(GOPMAaLUIO , IPEJCTABICHHYIO B
Tabnuiax, uarpaMmmax, rpadukax;
COCTaBJISITh TAOIMIIbI, CTPOUTD
quarpaMMmbl TpaduKu Ha OCHOBE
TTaHHBIX; U3BJICKATh,
UHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HH(OPMAIHIO,
IPEJICTABJICHHYIO B TabIuUIaX, Ha




nuarpammax, rpaukax,
OTPaXaroILy CBOMCTBA U
XapaKTEPUCTUKH PEaTbHbBIX
IIPOLIECCOB U SIBJIICHUM; ONIPENEIIATh
CTaTHUCTUYCCKUE XaPAKTCPUCTUKU
BBIOOPOK 1O TabJUIIaM,
quarpaMmmam, rpadukam, BHIIOTHITh
CpaBHEHHUE B 3aBUCUMOCTH OT LI€JIU
pelIeHus 3a/JauM; peliaTh
HECJIOKHBIE 3374 10
MaTeMaTHUYECKON CTaTUCTHUKE.

I'maBa 1 KBangpatnunas QyHKIus 26
1 OyHKINU u ux | [lonarue  ¢ynkuuu.  CBoiicTBa 6
CBOMCTBa dbyHKIUNA: 00MacTh ONpeesIeHHUs,
2 KBagpaTHbIil TpEXUJI€H | MHOXECTBO 3HAYCHUH, HYJIH, 6
3 KBaaparnunas OPOMEXYTKA  3HAaKOIIOCTOSIHCTBA, 8
GyHKIMS U ee TpaduK | YémHOCMb/HeYemHoCmb,
4 Crenennass  (yHKIus. | IPOMEKYTKH BO3pacTaHus u 4
Kopens N-it creneHn yObIBaHUS, HauOoJbIIIEe u
Kontposnbubie paboTst Ne 1u Ne 2 HaNMCHBIICC 3HA4YCHUAL. 2
Henpepuvignocme @yHKYuU.

CgoiicTBa U TrpaduK KBaJApaTUYHOU
bynknuu (mapadona). [locmpoenue
epagpuxa KeaopamuuHou @yHKyuu
no  MOYKAM. IIpeobpazosanue
epagpuxa ynkyuu y=f(x) Ona
nocmpoenusi  2paguxos  @dyrkyui

Haxoauts 3HayeHHe (QYHKIUM IO
3aIaHHOMY 3HAYEHHUIO apPryMEHTa;
HaXOJWUTb 3HAYEHUE apryMeHTa II0
3aJJaHHOMY 3HAUYE€HHUIO (PYHKIHMU B
HECJIOKHBIX CUTYaLUAX; ONPEACIIATH
[IOJIOKEHUE TOYKHU 1o ee
KOOpAMHATaM, KOOPJIWHATBHI TOYKH
10 €€ MOJI0KEHUIO0 Ha KOOPANHATHON
IJIOCKOCTH; MO TpaduKy HaXOIUTh
00JIaCTh OMpeEJEeeHHs], MHOKECTBO

3HAYCHUH, HYJIN byHKIINAHA,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
MIPOMEKYTKHU BO3pacTaHus u
yOBIBaHMS, HauOoJIbIIIee u

HAaWMEHbIIIEe 3HAYCHUS (PYHKIIUU;
MPOBEPATH, SABJISACTCA JIM JIAHHBIN




euoa  y=af (kx+b)+c. [Ipagux
@yHKyuti y=a+ be . Haxoxnenue
+

HYJIEM KBajgpaTUYHOM  (PYHKIIHH,
MHOHCecmea 3HaueHul,
NPOMEIHCYMKOB 3HAKONOCOAHCNEA,
NPOMENCYMKO8 MOHOMOHHOCIU.

I'pagux pynryuL y=¥x
Hcnonvsosanue ceoiicms QyHkyuti
npu peuteHuu VpagHeHul.
Keaopammnuuii MpEexyJieH,
pasnoodfcenue K68AOpamHo20

mpé’xwzeHa HA MHoOafcumenu.

rpadux rpadguxom 3alaHHOMN
byHKIAHA KBaIPATUIHOM;
WCIIOJIB30BaTh TpaduKu peabHBIX
MPOLIECCOB W 3aBHUCUMOCTEN  JJIsSt

OTIpeCICHUS 150:¢ CBOICTB
(HamOoJspIIINE u HAUMEHBIIINE
3HAYECHU, IPOMEKYTKH

BO3pacTaHUsl W yOBIBaHUA, 00JACTH
MOJIOKUTENBHBIX M OTPULIATEITBHBIX
3HAUEHUW W T.01.); ONPENEeNsATh
NpUOINKEHHBIC 3HAYCHUS
KOOpAMHAT TOYKH  TEPECEUCHUS
rpadukoB (yHKLHIA; onepuposams

NOHAMUAMU. GyHKyuoHanbHas
3asucumocms,  QQYHKYus, epagux
Gdyukyuu, Ccnocooul 3a0aHus

@yHKYUU, apeymenm u 3HA4eHue
dyukyuu, obracme onpeoeneHuss u
MHOICECmB0  3HAYeHUll  YyHKYuu,

HYU @dyHryuu, NPOMEINCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCHb @yHKryuu,

YEMHOCMb/HEUEMHOCb — YHKYUU,
cmpoums epauru  K8aopamuyHoul
@dyukyuil, ucciredosams YHKYUu0 no
eé epagpuxy; Haxooums MHONICECMBO
3HAUeHUll,  HYIU,  NPOMEINCYMKU
3HAKONOCMOAHCMEA,




MOHOMOHHOCMU K8aOpamuyHou
@yHKYyuU;,  ULIIOCMPUpPOBaAmy
nomowplo  epaguxa  peanvHyo
3a8ucumMocms U npoyecc no ux

XapaxkmepucmuKkam,
UCNOIb3068aMb CEOLUICMBA U 2pApuK
K8AOpamuyHou dyHKyUU npu

peweruu 3a0a4 u3 opy2ux yueOHvlx
npeomMemos ux XapaxKmepucmurkam,
onepuposamv NOHAMUAMU  2PAPUK
dyukyuu, cmpoums  epaguxu
JIUHEUHOU, K8AOpamuyHou QyHKYuUl,
0bpammuol  NPONOPYUOHANLHOCMIU,

Qyuxyuu euoa: y:a+ﬁ, y =X,
y=3x, y=|x;

Ha npumepe
K8AOpamuyHo QdyHKyuu,
UCNOIL3068AMb npeoobpazosans

epapuxa  pynkyuu  y=f(x)  ons
nocmpoenusi  epaguxkos  QyHKyuti
y=af (kx+b)+c,; packiadvieamv Ha

MHOdMCUmMenu K8AOpammbiii

MPEXUTIEH.
['naBa 2 YpaBHEHUSI 1 HEPABEHCTBA C OJHON NEPEMEHHON 20 OnepupoBath Ha 0a30BOM YPOBHE
3) YpaBHEHUsI ¢ OAHOU buksadopammnule VPABHEeHUs. 10 NOHATHUSIMU: HEPABEHCTBO, PEILLICHUE
TIEPEMEHHOU Memoovr  pewenus  ypasueHuii: HEPABEHCTBA; IIPOBEPATH, SABJACTCA
6 HepaBeHCTBa ¢ OAHOM | MemoO  3aMeHbl nepemeHHo. 8 AU JAHHOE  YHUCJIO  pEHIeHUEM




| IIEPEMEHHOU

KonTponbnas pabora Ne 3 ,4

Vpasuenus, ceooumvie K IuHEtHbIM
u K8AOPAMHBIM. Pemenue
MIPOCTENIINX JIPOOHO-TMHEWHBIX
ypaBHeHuil.  Pewenue  OpobHo-
PAYUOHATLHBIX YpasHeHul.
Ksaopamnoe mnepasencmseo u ezo
peutenus. Pewenue Keadpammwix
HepageHcmas: UCNOIb308AHUE
ceolicms u epaghuka KeaopamuyHou
dyHuKyuu,  Memoo - UHMEPBALO8.
3anuce  pewienuss  K8aAOpPamHo20
HepageHcmaa. Pewenue
K68aopammuwix Hepagencms. Pewenue
yenvix U  OpPOOHO-PAYUOHAILHBIX
Hepasencme MemoooM UHMEPBALOs.
Pemenne cucteM HEpPaBEHCTB C
OJTHOM TIEPEMEHHOM: KBAOPAMHDBIX.
Vpaeuenuss 6  yenvix  uucnax.
Hcmopusa eonpoca o maxoorcoeHuu
Gdopmyn KopHeu  aneebOpauyeckux
ypasHeHnuil  cmeneneu,  OONbUIUX
yemvipex. H. Tapmanwvs, .
Kapoano, HX. Abens, 2.1 anya.

HEPABEHCTBA; M300pakaTb PELICHUS
HEPAaBEHCTB HA YHUCIOBOW IPSAMOMU;
no rpaduKy HaxOTUTh MPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, M300paxarhb
pELICHUs] HEPAaBEHCTB U HX CHUCTEM
Ha YMUCJIOBOM MPSIMOW; OIMCHIBATH
OT/CIIbHBIC BBIJAIOIIMECS
pe3yabTaThl, IIOJYy4YEHHBIE B XOJIE
pa3BUTHS MaTEMaTUKH KaK HayKW;
3HaThb IPUMEPBl MaTEMaTUYECKUX
OTKPBITUM U UX aBTOPOB, B CBS3U C
OTEYECTBEHHOU u BCEMUPHOMN
UCTOPUEN; [IOHUMATh pob
MaTeMaTUKu B pas3Butun Poccuwy;
onepupoeamv NOHAMUAMU: CUCTEMA

HepaseHCcms; onepuposamv
NOHAMUSIMU @YHKYUOHATbHAS
3aeucumocms,  QQyHKyus, epagux
@yHkyuu, NPOMENCYMKU
3HAKONOCMOAHCMBA,  ONePUPO8ams
NOHAMUAMU HepaseHCcmaa;

UCNONIL306AMb  MEMO0 UHMEPBALO8
0151 peuleHusi yemwlx u OpooOHO-

PAYUOHATIbHBIX HepaeeHcme,
peuwamaw HepageHcmea c
napamempamu, 8b10Upamo

coomeemcmeyrouue HepaeeHcmea
0151 cOCMABIeHUsT MAMEMAMUYecKoll




mooenu 3A0aHHOU peanvHou
cumyayuu unu NpuKiaoHou 3a0ayu;

ymembw UHmMepnpemuposams
NOJYYEeHHbIl npu peutenuu
HepaseHCcmea pe3yivmam 8

KOHmMeKcme  3A0aHHOU  PeanbHOll
cumyayuu uiu NpuKiaoHou 3a0ayil;
COCmasisims U pewams, CUcmembvl
Hepaeencme npu peuleHuu 3a0ay
opyaux  yueOHbIX npeomemos;
BbINONHAMb OUEHK) NPABO0Nn0000Us.
pe3yibmamos,  Noayyaemvlx — npu
peutenuu cucmem JIUHEUHbIX
Hepaeencme npu peuleHuu 3a0ad
opyaux  y4eOHbIX npeomemos;
8b10Upamy coomeemcmayoujue,
Hepaeencmea Ul ux cucmemvl, O
COCMAaBenUs. MamemamuyecKou
mooenu 3A0AHHOU peanvHou
cumyayuu uiu NpuKkiaoHou 3a0ayil;
ymemb UHmMepnpemuposamy
NOTYYEHHbIU NPU peuleHUUu CUCeMbl
pe3yibmam 8 KOHMmeKcme 3a0aHHOU
DeanbHOU CUmyayuu uiu NPUKIAOHoU
3a0ayu;, CcocmagiAmv U peuams
K8aopammuvie YPAGHeHUs, YPAGHeHUs,
K HUM CBOOsAUuUECs, NpU peuleHuu
3a0ay Opy2ux y4eOHuIX npeomMemos;




pewams OpOOHO-TUHEUHbLE
YPasHeHus1, 8b1OUpams
coomeemcmayloujue YpasHeHus, Ois
cocmasnenusl MamemamuyecKo
mooenu 3A0AHHOU peanvHoul
cumyayuu uiu NPuKkiaoHou 3a0avil;
ymemb UHmMepPNpemuposams
NOJY4eHHbL npu peuterHuu

YpaeHeHus, pe3yibmam 6 KOHMeKcme
3A0AHHOU PeanbHOl CUmMyayuu Uil
NPUKIAOHOU  3a0auu;,  peuiamo
HECNIOMHCHblEe  YPABHEHUs 6 YeablX
yucuax, pewams YpPasHeHus 6uod
x"=a, peuiams ypaeHeHusl
cnocooom DPA3N0IHCEHUS] Ha
MHOMCUMENU U 3AMEHbl NEPEMEHHOU,
cmpoums 2paguru  K8AOpaAmu4HoU
dyuKyuil, xapakxmepuzosams 6K1A0
8LI0AIOWUXCA  MAMEMAMUKos 8
paseumue MamemamuKky U  UHbIX
Hayunvlx obnacmetl, NOHUMAMb POJlb
mamemamuxu 8 passumuu Poccuu

I'maBa 3 YpaBHEHUs U HEPABEHCTBA C JIByMs IEPEMEHHBIMHU 22 Onpenensith NPUOIKEHHBIC
7 VYpaBHeHuss C JBYMs | YpaBHEHHE C IByMs IEPEMEHHBIMH. 12 3HAYCHUS KOOpJAUHAT TOYKHU
MEepEMEHHBIMU U MX | MeTO/Ibl PEIICHUsI CUCTEM nepeceueHuss rpadukoB (QYHKIUH;
CHUCTEMBbI YpaBHEHUM C IBYMS IEPEMEHHBIMU: onepuposams NOHAMUAMU. CUCMEMbl
8 HepaBeHncTBa ¢ AByMs | epaguueckuii Memoo, METOA 8 VpasHeHull,  cmpoums  2paguxu
MEPEeMEHHBIMU M UX | HOJACTAHOBKH, METOJ CIIOKCHUS. K68aOpamuyHou @dyuKyuil,




| CHUCTEMBI

KonTponbnas pabota Ne5,6

AHanu3 BO3MOXHBIX CUTYallHI
B3aMMHOTO PACTIOJIOKEHUS
00BEKTOB IPHU UX JABUKECHUU,
COOTHOIIIEHHS 00BEMOB
BBITIOJTHSIEMBIX paboT IIpHU
COBMECTHOM paboTe.

uccneoosams  Qyukyuro  no - eé
epaghuxy; pewamsv npocmvle U
CHLOJICHbIE 3A0a4i PA3HLIX MUNO8, d
maxoice 3a0aqu NOBbLIULEHHOU
mpyoHOCMU, UCNOAb308AMb PA3HbLE
Kpamkue — 3anucu  Kak — Mooenu
MEeKCmo8  CHOJCHbIX  3a0a4y Ol
NOCMPOEHUsT NOUCKOBOL CXeMbl U
peutenus 3a0ay, pasiuyams Mooeib
mexcma u mMooeib peuleHus 3a0ayl,
KOHCMPYUposams K OOHOU MOOeau
peueHUss HeCl0AHCHOU 3a0adu pasHbvle
Mooenu mekcma 3a0aqu; 6blOesAmb
smanvl  peuleHus 3a0aqu u
cooepoicanue  Kadcoo2o — smana,
ymemv  8blOUpameb  ONMUMATbHBL
MemoO  peuwleHus — 3a0ayu U

0CO3HABAMDb 86100 memooa,
paccmampusams pasiuyHvle
Memoowl, HAX00Umb pastvle

pewenuss 3a0ayu, eciu B03MOIICHO,
AHATURUPOBAMb  3aMPYOHEeHUsT NpU
pewienuu 3a0au,
UHMEPNPemupos8anms

BbIYUCIUMENbHBIE  Pe3YTbmambl 8
3a0ave, UCC1e008amb NOJYYEHHOE
peuteHue 3a0ayu; AHATUZUPOBAMDb
6CEB03MOIICHBLE cumyayuu




IToBTOpenue. Pemenne 3amay.
HToroBbie KOHTPOJIBHBIE padOTHI ( 32
MePBOE U BTOPOE MOJIYTOJIHS)

83AUMHO20  PACHONOJNCEHUS  O08YX
00beKmoe U USMEHeHue  Ux
Xapakmepucmuk Hnpu COBMECMHOM
osudicenuu  (CKopocmo, spems,
paccmosinue) npu peueHuly 3a0a4 Ha
osudicenue 08yX 00BLEKmMos8 Kaxk 8
OOHOM, MAK U 8 NPOMUBONOTONCHBIX
HANPAaGIeHUsX, uccredosamn
BCEBO3MOJICHbIE — cumyayuu  npu
peuwlenuu 3a0a4 Ha O08udiceHue no
peKe,  paccmMampueamsv — pasHvle
cucmemvl omcuéma.




10 xj1acc

IToBTOpEHME .
Menems ¢ Yeavim
Matepraiia Kypca ) nokazamenem. Ceoucmea 12 IloBTOpUTH "
KJIaCcCa K8aopamu4Hou QyHKyuu. CUCTEMATU3UPOBATH 3HAHUS
Ypasnenus u nepasencmea c y4amuxcsi Marepuaina Kypca 9
OOHOU U 08YMSL NePeMEHHbIMU. KJj1acca.
BxonHast KoHTposbHas paboTa
['naBa 4 Apudmernueckas 1 reoOMeTpUUECKasi IPOrPECCHH 30 OnepupoBath Ha 0a30BOM YPOBHE
9 Apudmernyeckas Yucnosas MOCJIEI0BATEIILHOCT. 14 MOHATUSIMU:  TTOCJIEAOBATEIBLHOCTb,
IPOTPECCHsi [Tpumepsr YHUCIIOBBIX apumernueckas nporpeccus,
10 ['eomeTpuueckas MOCJIEIOBATEIbHOCTEN. 14 reoOMeTpUYEeCcKas porpeccus;




| mporpeccus

KontposbHbie paboTsl Ne 5 u Ne 6

beckoHeuHbIe MOCIIEI0BATEIIBHOCTH.
Apudmernueckas mnporpeccus U eé
CBONCTBA. I'eomeTpuueckas
Mporpeccusl. Dopmyna o0bweeo
YleHa U CyMMbl N NepebiX UleHO8
apughmemuueckol ceomempuieckou
u npoepeccui.  Cxoosawascsa
2eomMempuiecKast npozpeccus.
3aoaua  Jleonapoo  Iluzanckoeco
(Dubonauwuu) o Kpoauxax, uucia
Qubonauuu. 3adaua o waxmamuou
oocke. Cxooumocmo
2eoMempuiecKkol npozcpeccuu.

pemarh 3aJa4yd HAa IPOTPECcCHH, B
KOTOPBIX ~ OTBET  MOXET  OBITh
ITOJIy4YEH HEIOCPEACTBEHHBIM
IIOACYETOM 0e3 IIPUMEHEHUS
dopMyJ;  ONUCHIBATH  OTJAEIbHBIC
BBIJAIOLIUECS pe3ynbTaThl,
IIOJIy4YEHHbIE B  XOAE Pa3BUTHUSA
MaTeMaTUKH KaK HayKd; 3HaTh
IIPUMEPHI MaTeMaTUYECKUX
OTKPBITUM U UX aBTOPOB, B CBSA3U C
OTEYECTBEHHOU u BCEMUPHOU
HUCTOPHUEN; [IOHUMATh poib
MaremMaTuku B paszButun Poccum;
onepuposamb NOHAMUAMU.
noc1e008amenbHOCMy,
apugpmemuuecxas npozpeccus,
2eomempuiecKkas npocpeccus,
pewamb 3a0ayu Ha
apugmemuueckyio u
2e0Mempu4ecKyio npozpeccuro;
Xapakmepuzoeamb 8K1a0
BLIOAIOWUXC  MAMEMAMUKo8 8
paseumue MamemMamuxyu U UHbIX
HAYYHBIX obnacmell; NOHUMAMb POIlb
mMamemamuxu 6 pazsumuu Poccuu




I'maBa 5 DNeMeHTbl KOMOMHATOPH

KW 1 TCOPHUHU BCpOHTHOCTeﬁ

16

11 DJIeMEeHTHI
KOMOWHATOPHUKHU

Cnyvaiinbie OTIBITHI

(9KCIIEPUMEHTBHI), 3JIEMEHTApPHBIE

DneMEHTBI TEOPUH
BEPOSITHOCTEN

Cly4yaiHble  COOBITUSI  (MCXOJBI).
BepositHocTH AJIEMEHTAPHBIX

KoHntposnbHas pabota

coObiTuii. CoOBITHS B CIy4alHBIX
AKCIIEPUMEHTAX u
0JIaroNpUSTCTBYIOIIHE

3JIEMEHTApHBIE COOBITHSI.
BeposiTHoCTH ciydallHBIX COOBITHH.
OnbeITel ¢ pPaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.
Kiaccuueckue BEPOSITHOCTHBIE
OTIBITHI C UCIIOJIB30BAHUEM MOHET U
KyOUKOB. [IpencraBnenue
COOBITUM C TMOMOIIBIO JUarpaMm
Diinepa. [IpoTHBOIIONOKHBIE
cOoOBITH, 00BeTUHEHHE u
nepeceyenue coObiTuid. [IpaBuio
CIIOKEHUSA BEPOSITHOCTEM.
Crnyuaiinbiii Be1OOp. [Ipeacrasnenue
SKCIIEPUMEHTa B BHUJIE JIepeBa.
HesaBucumeie COOBITHSI.
YMHOXKEHNE BEPOSITHOCTEN
HE3aBUCUMBIX COOBITHH.
[TocnenoBarenbHble  HE3aBUCHMBbIC
ucnblTanusa.  IlpencraBineHue o

BriOupaths moaxosanuii n3ydeHHbIN
METOJ JUISI PEUICHHH W3YyYEHHBIX
TUIIOB  MaTeMaTHYCCKUX  3ajad;
OMHMCHIBATh OTAEIbHBIC BBIAAIOIINECS
pe3yJIbTaThl, MOJYYEHHBIE B XOJE
pa3BUTHS MATEMATHUKH KaK HAYKH;
3HaTh MPUMEPHI MaTEMATUUYECKUX
OTKPBITUM U UX aBTOPOB, B CBSI3U C

OTE€YECTBEHHOMN 151 BCEMUPHOU
HWCTOPUEH;

IIOHMMAaTh pPOJIb MAaTEMAaTUKU B
pa3BUTUU Poccuu;
Xapaxkmepuzoeambu 8K1A0
BLIOAIOWUXC  MAMEMAMUKo8 8

paseumue MamemMamuxu U UHbIX
HAayuyHuIX obacmell, NOHUMAMb POlb
mamemamuxu 6 pazeumuu Poccuu;
umemnw npeocmasieHue 9)
8eposIMHOCMU CYYAtiHO20
coObLIMUS,; OYEHUBAMb 8ePOSIMHOCHb
coobimusi 8 NpoOCmMenuux Cay4asx;
umMemv npeocmasieHue o  poiu
npakmuyecku  OOCMOBEPHbIX U
MAN0BEPOSIMHBIX cobbimuii;
OYCHUBAMb BEPOSIMHOCIbL DEANbHbIX
coobimuil U SAGNEHULN 6 HEeCONCHbIX
cumyayusx, 0861a0ems OCHOBHbIMU




HE3aBUCUMBIX COOBITUSAX B )KU3HHU.
IIpasuno VMHOICEHUA,
nepecmaHo8Ku, ¢haxmopuan 4ucia.
Couemanus u 4ucio codemanuii.
Q@opmyna yucia couemanuil.
Tpeyeonvnux Ilackana. Onevimoel c
OONLUUM YUCTIOM PABHOBOIMONCHBIX

NEMEHMAPHBIX coovimuil.
Boviuucnenue  geposmunocmeil
onvimax c npumMeHeHuem
KOMOUHAMOPHBIX Gopmyn.

UcnbiTanus bepnymm. Ycnex u

Heyaadya. BeposiTHOCTH COOBITHH B

CEpHUU UCIIBITaHUN bepHym.
3HAKOMCTBO CO CIIy4alHBIMU

BEJIMYMHAMU Ha npuMepax
KOHEUHBIX JUCKPETHBIX CIyYalHBIX
BEJIMYUH. Pacnipenenenue
BEPOSITHOCTEH. Maremaruueckoe
0KUJIaHUE. CaoiicTBO
MaTeMaTH4ECKOro 0KUJaHHUS.
[TonsiTne 0 3akoHE OOJBIIUX YUCET.
N3mepenue BEPOATHOCTEMN.

[IpumeHenne  3akoHa  OOJBIIHX
YHUCEN B COIMOJIOTHH, CTPAXOBaHUH,
B 3JpaBOOXpPAaHECHHH, OOECTICUCHUU
0€30IacHOCTH HaceJleHUs B
YpE3BBIYAHBIX CUTYaIusIX. Mcmoku

Mmemooamu peuerHus  CrodHCceniHvlx

3a0au: apugmemuueckuti,
aneebpauyeckutl, nepeoop
eapuanmos, 2eomempudecKull,

epaghuveckutl, NpuMeHsmb UX 8
HOBbIX NO CPABHEHUIO C U3YUEHHbIMU
cumyayusix; onepuposamu
NOHAMUAMU.  CAYYAUHbLIL — ONbIM,
CAVHAUHBLL ~ 68bIOOp,  UCHbIMAHUE,
aNleMeHmapHoe CaydatHoe coovimue
(ucxo0), Knaccuueckoe onpeoeieHue
8EPOSIMHOCMU CTLYYALHO20 COObIMUS,
onepayuu Hao CAYHUAUHBIMU
coobimusaMu, npeocmasisimo
uHgopmayuio ¢ NOMOWbI Kpy2os
Dilnepa;,  pewamsv  3a0ayu N0

KOMOUHamopuxe u meopuu
geposimHocmeu Ha OCHOBe
UCNONIL30BAHUST U3YUEHHBIX MEMO008
u 000CHOBbIBAMD peuienue;
Xapakmepuzoeambu 8K1A0

6blaal0u/ﬂ/lx0}l mamemaniuKos 6
paseumue mamemamuku U  UHbLX
HAY4Hblx 06]161C7’I’l€ll' NnoHUMAams po.Jib
mamemamuKku 6 pazeumuu Poccuu




meopuu 8eposIMHOCMeEN. CIMpaxoeoe
oeno, azapmuule uepol. b.Ilackany,
A. bepnynnu.

[ToBTopenue. Pemenne 3amay. UToroBeie KOHTPOJIbHBIE PA0OTHI (32 TIEPBOE
MOJIYTOJIME U 32 TOJI)

44

HUtoro

102




OIIMCAHUE YYEBHO-METOAUYECKOI'O
N MATEPUAJIBHO-TEXHHUYECKOI'O OBECIIEYEHUA
OBPA3OBATEJBHOM JEATEJABHOCTH

HopmaTuBHbIe JOKYMEHTbI, IPOrPaMMHO-METOANYECKOE oDecrieyeHne,
JIOKAJIbHbIE aKThI

1. ®enepanbHblil TOCYIApCTBEHHBIH 00pPa30BaTEIBLHOTO CTaHAapTa OCHOBHOTO
oOmrero obpazoBanus (npuka3z MunoOpHayku PO ot «17» nekabpst 2010 roma Ne
1897) ¢ uzmenenusimu (rpuka3z Munoopuayku PO ot «29» nekabps 2014 roga Ne
1644);

2. llpumepHas ocHOBHas 0OOpa30BaTEIBLHOW MPOTPaAaMMBl OCHOBHOTO OOIIETO
oOpazoBaHus (pemieHue ¢eaeparbHOro yueOHO-METOAUYECKOro 00hEAUHEHUS 110
oOmieMy oopazoBanuto oT «8» ampens 2015 roma Ne 1/15).

Y4eOHO-MeTOAMYECKHE MATEPHAJIbI
1. YMK

Anrebpa. 7 kmacc : yude0. s obmieoOpaszomar. yupexaeHud / FO.H.
Makaperues, H.I'. Munarok, K.M. Hemkos, C.b. CyBopoBa; nox peaakiueid C.A.
Tenaxosckoro. — M : IIpoceemenue, 2013 — 256 c. : ui.

. Anrebpa. 8 kmacc : yue0. nns oOmeoOpazosar. yupexaenuit / FO.H.
MakaperueB, H.I'. Munatok, K.M. HemikoB, C.b. CyBopoBa; noa pegakiuein C.A.
TensikoBckoro. — M : [IpocBewmenune, 2013 — 287 c. : ui.

Anrebpa. 9 kmacc : ydeb. mis obOmieobpaszomar. yupexaeHud / FO.H.
MakaperueB, H.I'. Munatok, K.M. Hemikos, C.b. CyBopoBa; noa peaakiuein C.A.
TensikoBckoro. — M : IIpocsewmenne, 2014 — 271 c. : un.

2. IleyaTHble MOCOOUS

2.1. Kommiekt Tabmun «Matemaruka. Anredpa. 7-11 kinacey». Harnsimnoe nocodbue
/ M.: Cnektp-M

2.2. IlopTpeThl yUEHBIX-MAaTEMATUKOB. JIeMOHCTpAIMOHHBI MaTEPUAIT JIJIS IIKOJIbI
/ M.: Aitpuc-Jlunaktrka

3. KomnbrorepHbie 1 HHGOPMALMOHHO-KOMMYHUKALIMOHHbIE CPEeACTBA
00y4eHuUs
3.1 Dnextponnoe uznanue «Martematuka, 5-11 kiacc. [Ipaktuxym», 3A0 «1C».

3.2 DnextponHoe n3nanne «OTkpeiTas Marematuka 2.5. @yHKIIUU U TpaduKn»,
00O «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 KoyuIeKIUs UPPOBBIX
oOpazoBaTeIbHBIX pecypcoB [aara oOparmienus: 17.06.2015]



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

4.3. http://www.fipi.ru/ - ¢penepanbHbIil HHCTUTYT MEAArOTMYSCKUX U3MEPEHUI:
HOpMaTUBHO-TIpaBoBas 0a3a OI'D, oTkpreIThIil Oank 3ananus OI'D (MaTemaTHKa)
[maTa oopamenwns: 17.06.2015]

4.4. http://alexlarin.net/ - nadopmanmonnas moaepKka nmpu NoArotoske k OI'D
o MaTemaTuke [gara oopamenus: 17.06.2015]

4.5. http://sdamgia.ru/ - o6pazoBaTenbHBINA TOPTAJ TSI TOJATOTOBKH K SK3aMEHAM
[maTa oOpamenwns: 17.06.2015]

5. TexHu4eckue cpeacrsa
5.1. IlepcoHanbHbBI KOMITBIOTED
5.2. MyneTumMenuitHas 10cKa

6. YueOHO-TpaKTHUYECKOEe 000pYyd0BaHNE

6.1. AynuTopHas 1oCKa ¢ MAarHUTHOM MOBEPXHOCTHIO M1 HAOOPOM MPUCIIOCOOTIEHU I
JUTSL KpETUIEHHSI TaOJIHIY

6.2. Jlocka MarHuTHasi C KOOPJANHATHOW CETKOM

6.3. KOMIUIEKT MTHCTPYMEHTOB KJIACCHBIX: TUHEHKA, TPAHCIOPTUP, YTOJdbHUK (30°,
60°), yronbHuk (45°, 45°), UIMPKYIb

IHHJIAHUPYEMBIE PE3YJIbTATBI U3YYEHUSA YYEBHOI'O
HHPEAMETA

BbInyCKHMK HAYYHUTCH B BhInyCKHUK MOJTYYHT
7-9 kaaccax BO3MOKHOCTb HAYYHUThCH B 7-
(1J151 KCIOJIL30BAHMS B 9 kJaaccax IJs ooecreyeHus
NMOBCEITHEBHOM KM3HM U BO3MO’KHOCTH yCIIEIIIHOT O
o0ecnevyeHust NPOJ0JIKEeHHsI 00Pa30BaHMS
BO3MOKHOCTH YCIIELIIHOTO | Ha 0230BOM M yIJIy0JIEHHOM
NPO/I0JIKEeHUSI YPOBHSIX
oOpa3oBaHus HA 02a30BOM
YPOBHE)
JIeMEeHTbI -OnepupoBaTh Ha 0a30BOM | - Onepuposéamv? NOHAMUIMU.
TEOPHH MHOKECTB | ypOBHE! MOHATUSIMU: | onpeodeierue, meopema,
" MHOXECTBO, ANEMEHT | aKcuoma, MHOHCECmEO0,
MaTeMaTHYeCKOM | MHOXKECTBA, Xapaxkmepucmuxku MHOMCECmad,
JIOTUKH MOJAMHOKECTBO, SNEeMEHM MHOCeCmed, nycmoe,
MPUHAJIEKHOCTD; KOHeuHoe U  OecKoHeuHoe
-33]1aBaTh MHOXXECTBA | MHOMCECMBO, NOOMHOICECEO,
nepeyrciaeHueM UX | NPUHAOTIEHCHOCb, BKIIOYEHUE,
3JIEMEHTOB; PABEHCINBO MHOMCECME,
-HaXOJIUTh  MEPECEUYCHUE, | - U300padicamv MHO’CECMBA U

131ech ¥ nanee — pacro3HaBaTh KOHKPETHBIE IPUMEPHI OOIMX HOHSATHI M0 XapaKTEPHBIM [PU3HAKAM, BBITIOIHATH
JICHCTBUS B COOTBETCTBUU C OIPEIEIICHUEM U IPOCTEHIIMMU CBOMCTBAMU IIOHATUMN, KOHKPETU3UPOBATh IPUMEPAMHU

0oO0IIHEe TTOHSATHS.

2 3IICCB " Jaj€c — 3HaTh ONPEACIICHUEC ITIOHATHA, YMETH MOSCHATH €T0 CMBICJI, YMETh UCIIOJIb30BATh IIOHATHE U €TO
CBOIiCTBa IIpyu NpOBCACHNHU paccyxczxefmﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a1a4.



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

00BeIMHEHHE,
MTOJIMHOKECTBO B
MIPOCTEHUIINX CUTYaALUsAX;
-OMepupoBaTh Ha 0a30BOM
YpOBHE MOHSTUSIMHU:
ONpeaeieHne,  aKCHOMa,
Teopema, T0Ka3aTelbCTBO;
OPUBOJUTH TPUMEPHl U
KOHTPIPUMEPHI LTSt
MOJITBEPKHEHUS CBOUX
BBICKa3bIBaHU U

OMHOWEeHUe  MHOJCeCms8  C
HOMOWBIO KpY2os8 Jiinepa;

- onpedenams
NPUHAONEHCHOCNL — DeMeHma
MHOJHCECmBy, 00beOUHEHUI0 U
nepeceyeHur0 MHO}CeCms,

- 3a0aeamv  MHOJNCECMBO C

nomMouibro nepevucileHus
JleMERMOoeE, Cll06ECHO20
Onucarnus,

- onepuposean NOHAMUAMU.
6blCKA3bl6AHUE, UCMUHHOCNb U

JIOHCHOCD 8bICKA3bIBAHUS,
ompuyaue 8bICKA3bIBAHUL,
onepayuu Hao
BbICKA3LIBAHUAMU. U, UTU, He,
YCo6Hble 8bICKA3bIBAHUS
(umnauxayuu);

- cmpounio BblCKA3bl6AHUA,
ompuyaHus BbICKA3bIBAHUIL.

B noBcegHeBHOM KU3HU M NIPU U3YYEHUM APYTUX

NMpeIMEeTOB:

- UCII0JIB30BaTh
rpaguueckoe
IPEICTaBIICHUE MHOXKECTB
JUIsL OMHCAHMS peajbHBIX
MPOLIECCOB U SIBJICHUM, TTPU
peumieHnun  3ajad  apyrux
y4€OHBIX MMPEAMETOB.

- cmpoums yenouxu
YMO3AKIOYEHUIl ~ HA ~ OCHOB8e
UCNONIL30BAHUSA NPABUTL TOSUKU,
UCNONIL3068AMb MHOJICECMEA,
onepayuy ¢ MHOHCeCmeamu, ux
epaguueckoe npeocmasieHue
0J151 ONUCAHUSL PEAIbHBIX
npoyeccos u s61eHull

Yucaa

- OnepupoBaTh Ha 6a30BOM
YPOBHE TTOHSTUSIMHU:
HaTypaJIbHOE YHCIIO0, IIEJI0e
YHCIIO, OOBIKHOBEHHAs
npoOb, necsaTudHast IpoOb,
cMelIaHHas IpoOBb,
paluoHaIbHOE YHCIIO,
apuMeTHICCKUI
KBaJIpaTHbIM KOPEHb;
-HCII0JIb30BaTh  CBOMCTBA
YHCEJ U MPaBUJa IEUCTBUN
npu BBIIIOJTHCHU U
BBIUMCJICHU;
-MCIIOJIb30BaTh  MPHU3HAKHU
nenumocty Ha 2, 5, 3,9, 10

- Onepupoeamb NOHAMUAMU.

MHOMHCECME0 HamypaibHbIX
yuces,  MHOJHCECmeo  Yenblix
yucell, MHOMHCECME0
PAYUOHATIbHBIX uucer,
UPPAYUOHATLHOE uuco,
K68AOpamHuwlli KOpeHb,
MHOMCECMB0O OelCmBUMENbHbIX
yucer, ceomempuyecKkas
uHmepnpemayus

HAMypaibHbIX, yenovlx,
PAYUOHATIbHBIX,

OelicmeumenbHbuLX uuceli,
- noHumamv U  OOBACHAMb
CMbICJl l’lOS’UI/!I/IOHHOIZ 3anucu




pu BBIITOJIHCHUH
BBIUHUCJICHUN M PECIICHUA
HECJIOXHBIX 3aaa4,

HamypailbHOcO 4ucia,
- 6blNnOJIHAMb 6blYUCNIEHUA, 6
mMom 4ducine C ucnoib3o06adHuem

- BBITIOJIHATH OKPYTJICHUE | NPUEMO8 PAYUOHATILHBIX
pPAIMOHAIBHBIX ~ YUCEN B | 8bIUUCTEHULL,
COOTBETCTBUU C|-  6bINOIHAMbL  OKpyeleHue
paBUJIaMu; PAYUOHATbHBIX yucern c
-OLICHUBATD 3HAUYCHUE | 3a0AHHOU MOYHOCNBIO,
KBaJIpaTHOTO  KOPHSI W3 | - CPABHUBAMb PAYUOHATbHBIE U
MOJIOKUTENIBHOTO  1IEJIOTO | UPPAYUOHATIbHBIE YUCLA,
YHCIIa; - NpedCcmasisims PAYUOHAIbHOE
- pacIio3HaBath | YUCIO 8 GuUoe O0ecCaAmuyHoU
paloHaIbHbBIC u | Opoou
HUppAIMOHATBHBIC YHCTIA; - ynopsodouueamsv  yucua,
- CpaBHUBATh YMCIA. 3anucantble 8 guoe
OObIKHOBEHHOU U 0eCAMUYHOL
opoou;
- HaxoauTh HOJ[ u HOK uwucen
U WCIOJB30BaTh WX IpHU
pEIIeHUH 3a/1a4.
B noBcegHeBHOM KU3HU M NIPU U3YYEHUM APYTUX
NpeIMeToB:
- OLICHMBaTh PE3yJIbTATHI | - npUMeHsams npasuna
BBIYHCIICHUN TIPU PEIICHUU | NPUOTIUICEHHBIX — BbIYUCTICHUL

IMPAKTHYCCKHUX 3aaa4,
- BBIIOJIHATL CpPABHCHHC

qucen B peanIbHBIX
CUTYyalusX;

- COCTaBJATH YHCJIOBBIE
BBIPQXKECHUSL TPU PELICHUU
IIPAKTUYECKUX 3a7a4 U

3a/1a4 U3 APYTUX y4eOHBIX
IPEIMETOB.

npu  peuleHuy NPaKmudeckKux
3a0ay u peweHuu 3a0ay Opyeux
VUEOHbIX NPeoOMemos;

- BbLINOJIHAMb ~ CPABHEHUe
Pe3VIbmamos 8bluUCIeHUll npu
peuienuy npaKkmuieckux 3a0ady,
8 MoM Hucie NPUOIUNCCHHBIX
8LIYUCTICHULL,

- cocmasnime U OYeHU8ams
Yucnosvle  BbIPAdCEHUs  Npu
peulenuy npaKkmudeckux 3aoay
u 3a0a4 u3z oOpysux y4eOHvix
npeomemos;

- 3anuceieamsv U OKpYelsimb
YUCI08ble 3HAYEHUS PealbHbIX
BeUYUH  C  UCNONIb30BAHUEM
PA3HLIX CUCTEM U3MePeHUsL.

ToxnecrBeHHble |- BpINONHATE HecHOXHBIE | - Onepuposamv  NOHAMUAMU
npeodpa3oBaHus | MpeoOpa3oBaHUS IUISL | cmeneHu ¢ HamypaabHbIM
BBIYHCIICHUS 3HAYEHUH | nokazamenem,  cmeneHu ¢
YHUCJIOBBIX BBIPAKEHUH, | yeabim ompuyamenbHuiM




colepXKalluX CTENEeHu C
HaTypaJlbHbIM

MOKa3aTeJeM, CTEIEHH C
LHEJIbIM  OTpHULATEIbHBIM
MOKa3aTeseM;

- BBINOJHATh HECJIOKHBIE
npeoOpa3oBaHus  LEJbIX
BBIPDAKEHUW: PpPaCKpbIBaTh
CKOOKH, IPUBOIUTH

0/I00HBIE CIaraeMbie;

- UCIOJIb30BaTh (POPMYJIBI
COKpPAILIEHHOTO
YMHOXEHUS (xBazpat
CYMMBI, KBaJIpaT pPa3HOCTH,
Pa3HOCTh KBaJpPaTOB) IS
YOPOUIEHUS!  BBIYUCIECHUN
3HAYEHUU BBIPAKECHUN;

- BBINOJHATh HECJIOKHBIE
npeoOpa3oBaHust JpOOHO-
JIMHEVHBIX BBIPAXKEHUU U
BBIPAXKECHUN c
KBaJIpaTHBIMU KOPHSIMHU.

nokazamenem,
- BLINONHAMb NPeobpa308aHUs
YenblX BblPANCEHUN. OeucmauUsl

C OOHOYNeHamu  (cllodiceHue,
sblyumanue, VMHOJICeHUe),
oelicmeuss ¢  MHO20UNIEHAMU
(cnoocenue, sbluUmMAanie,
VMHOMCEHUE),

- BLINOJHAMb  PA3IOJNCEHUE

MHOOYJIEHO8 HA MHOMCUMEU
OOHUM U3 CNOCOD08. BbIHECeHUE
3@ CKOOKy,  2pynnuposka,
uUcnonb3zosanue Gopmyn
COKPAWEHHO20 YMHONCEHUS,

- 8blOeIAIMb KBAOpAm CyMMbl U
PA3HOCIU OOHOYTIEHO8,

- PAcKaaovl8amy Ha
MHOMCUmMenu K8AOpammbiii
MpEXUNeH,

- BBLINONIHAMb NPeobpPa308aHUS
8bIPAICEHU, cooeparcaujux
cmeneHu c yenvimu
ompuyamenbHuIMU
nokazamenimu,  nepexooums
om 3anucu 8 eude CmeneHu ¢
yenvim ompuyamenbHbIM
nokasamenem K 3anucu 8 8uoe
opoou;

- B8BLINONHAMb NPeobpa308aHUs
OpOOHO-PAYUOHATILHBLX

BLIPANCEHUIL: coKkpaujerue
opobet, npugeoenue
aneeopauveckux — Opobell K
obwemy 3HaMeHameno,
Cll0diceHue, VMHOJICEHUe,
oejeHue aneebpauyecKux
Opobell, 8036€0¢eHUe
aneeopauveckol  Opobu 8
HAMypaibHyI0 u yenyo

OMPUYAMENLHYIO CMENeHb,
- BGLINOJHAMb NPeoOPA308aHUSL
8bIPAdNCEHUI, cooeparcauyux
K8aOpammbvie KOPHU,

- 8bloesimb K8aopam CyMmbl
UTU  pA3HOCMU  08YYleHd 8




8BIPAICEHUSIX, cooeparcauyux
Keaopammubvie KOPHU,
- BLINONHAMb NPeobpa308aHUs

8bIPAdNCEHUI, codeparcauyux
MOOYb.
B noBcexHeBHOM KM3HU U MPU U3YYCHUHU APYTrUX
NMpeaMeTOoB:
- TIOHUMATh CMBICT 3aIUCH | - GbINOAHAMb NPeoOPA308aAHUSL
quclia B CTaHAAPTHOM | u  Oelcmeus ¢  HUCIAMU,
BUJIC; 3ANUCAHHBIMU 8 CIMAHOAPIMHOM
- OIIEpUPOBATh Ha 0a30BOM | gude;
ypOBHE MIOHATHUEM | - BbINOJHAMb NPeodPA308aHUSA
«CTaHJapTHas 3aIUCh | AleeOpauyeckux  BblpadceHull
qucuaay. npu  peuwleHuu 3a0ay  Opyeux

VUeOHbIX NPeOMemos.

YpaBHeHus U
HEePaBEHCTBA

- OnepupoBaTh Ha 6a30BOM

YpOBHE HOHSITUSIMHU:
PaBEHCTBO, YHUCIIOBOE
PaBEHCTBO, ypaBHEHHUE,
KOPEHb ypaBHEHUS,
pelieHue ypaBHEHUS,
YUCJIOBOE  HEPABEHCTBO,
HEPaBEHCTBO, pelieHue
HEPABEHCTBA;

- IPOBEPSITH

CIIPABEJIMBOCTh YMCIIOBBIX
PaBEHCTB U HEPABEHCTB;
- peuarsb JIMHEWHbBIE
HEPABEHCTBA U HECJIOKHbIC
HEPABEHCTBA, CBOISIIHECS
K JJUHECHHBIM;
- pemarb CUCTEMBI
HECII0KHBIX JIMHEWHBIX
YpPaBHEHUI, HEPABEHCTB;
- MPOBEPATH, SABISACTCSA U
JAHHOE YHCJIO PEIICHUEM
ypaBHEHUSs (HEPABEHCTBA);
-  pemaTh  KBaJpaTHbIC
ypaBHeHUs: 1o (Qopmyiie
KOpHEU KBaJpaTHOr o
YpaBHEHHUS;
-  n300paxaTh pEIICHUS
HEPABEHCTB U ux
CHCTEM HA YHUCJIOBOM

- 07’l€p1/lp086177’Ib NOHRAMUAMU.

ypasHeHue, HepageeHcmaso,
KOpeHb ypaeHeHusl, peuleHue
HepaeeHcmea,  pPasHOCUTbHbLE
VPaBHEeHUs, obnacmo
onpeoenenus VpasHeHus
(nepasencmaa, cucmembl

VPagHeHUll Uy HepageHcms),
- pewiams TUHelHble YPAGHEeHUSs
U YpasHeHusi, C800UMble K

JIUHEIHbIM c HOMOWBIO
MOoHCOeCMBEeHHbIX
npeobpazoeanuil,
- pewams K8aOpamHvle
ypagHeHus u  ypagHeuus,

c800UMble K KBAOPAMHBIM C

NOMOWDBIO  MONCOECMBEHHBIX
npeobpazosanuii;

- pewams OpoOOHO-TUHElIHblEe
VpasHeHusi;

- pewamo npocmetiuiue
UPpPAYUOHAIbHLIE — YPABHEHUS.
suoa m =a,
V() =49(x);

- pewamo VPAaGHeHUs.
guoax" =a;

- pewiams YypasHeHus cnocooom
DA3N0CEHUA HA MHONCUMENU U




IIPSIMOU.

3ameHbl nepemMeHHOl,

- UCNONIBb306aAMb Memoo
unmepeanos  Oisi  peuleHus
yenvix U OpoOHO-PAYUOHATLHBIX

HepageHcms;

- pewiamsv JUHEUHble YPAGHEHUs
u Hepagencmea c
napamempamu,

- pewams HeCl0JCHble
K6aopamHuvle  YPABHEeHUs  C
napamempom,

- pewams HeCl0JCHble

cucmembul TUHEUHBIX YPAGHEHUU
c napamempamiu,

- peuiambo HeCIOJCHbLEe
VPpasHeHUs 8 Yeavlx YUCIax.

B noBceHeBHOM KU3HM W NIPU U3YYEHUH JPYTHUX

MpeAMETOB:

- COCTaBJISITh W pelaTh
JVHENHBIE YpaBHEHUS TPU
peleHnn 3aj1ady,
BO3HUKAIOIIUX B JAPYTHUX
y4eOHBIX MpeaMETaXx.

- cocmaenamb U peuamv
JUHelHble U KBAOpamHvle
VPABHEHUA, YPAaGHEeHUs, K HUM

ceooaWuUecs, cucmemol
JIUHEUHBIX VpasHeHU,
HepageHcme  npu  peuieHuu
3a0au opyaux VUeOHbIX
npeomemos;

- 8BLINOJIHAMD OYEHKY

npasoonooodus pe3yibmamos,
noayuaemMvlx  npu - peuleHuu
JUHEUHbIX U KBAOPAMHbBIX
VPABHEHUU U CUCTNEM JIUHEUHBIX
YPaeHeHUll U HepageHcms npu

pewenuu 3a0au opyaux
VUEOHbIX NPeOMemos;

- 8blOUpaAmMb
coomseemcmayoujue

YpaeHeHus, HepageHcmed Uiu
ux cucmemvl OJisl COCMABIEHUS
mamemamuyeckou mooenu
3A0AHHOU PeabHOU CUmyayuu
UU NPUKIAOHOU 3A0a4U,;

- yMemb UHMEPNPemuposams
NOJYYEeHHbI ~ NpU  peuleHuu
ypaeHeHus, HepageHcmea Uil
cucmembl pe3yivmam 8




KOHmeKcme 3aA0aHHOU
peanvHoU — cumyayuu Ui
NPUKIAOHOU 3a0aHl.

DOyHKIUU

- Haxomuts 3HaueHHe
GYHKIIMM 1O 33aJaHHOMY
3HAUYEHUIO apTyMEHTa,

- HaXOJWTh  3HAYECHUE
aprymMeHTa 1o 3aJaHHOMY
3HaUYeHUIO  (QYHKIUU B
HECJIOKHBIX CUTYaIUsX;

- OMNpENENATh MOJIOKEHUE
TOYKU [0 €€ KOOpIMHATaM,
KOOpJIMHATBI TOYKHU IO €€
MOJIOKEHUIO Ha
KOOPJIMHATHOM TNIOCKOCTH;
- 1o rpapuKy HaXOJIUTh
00JacTh onpeJeeHMs,
MHOKECTBO 3HAUYCHMH,
HYJIH byHKIUH,
IPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
IPOMEKYTKHA BO3pacTaHUs
U yObIBaHUs, HauOoJIbIICe
Y HauMEHbIIEE 3HAYCHUS
byHKIMY;

- CTPOUTH rpadux
JAUHENHOU PyHKIINY;

- TIPOBEPSITH, SABIAETCS JIU
JaHHBIA rpaduk rpapukomM
3a1aHHOMN GbyHKIMH
(TMHEHHOH,
KBaJpaTUIHOM, oOpaTHOMU
MPOTOPIIMOHATIEHOCTH);

- ONPENENATh
npUOMMKEHHBIE 3HAUCHUS
KOOpJMHAT TOUYKH
nepeceyeHus rpadukoB
byHKIMA;

- olepupoBaTh Ha 0a30BOM
ypOBHE MOHATUSIMHU:
MOCJIEIOBATEIbHOCTb,
apudmeTudeckas
nporpeccus,
r€OMETPUYECKAs
Iporpeccusl;

- Onepupoeamb ROHRAMUAMU.

DYHKYUOHANbHAS
3a68UCUMOCTb, @yHryus,
epagux  yukyuu, cnocoowvl

3a0anUsl QYHKYUU, APSYMeHm U
3HaueHue QyHKYuY, o0oaaACMb
onpeoenenuss U MHOMCECmE0
3HaueHuu  QYHKyuu,  HYIU
QyHryuu, NPOMENCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCHb @yHryuu,
YEMHOCMb/HEYEMHOCMb
dyukyuu,;

- cmpoumbv 2papuKu TUHEUHOL,
K8aOpamuyHou @dyukyuii,
obpammoi

nponopyuoHajibHocmu,

k
y=a+—

oa: ,
dyukyuu  8uoa b

y=-x,y=3x, y=|x;

- Ha npumepe K8AOPAMU4HOU
@yHKxyuu, UCNOIL308aMb
npeoobpazosanus epacghuka
@yHKyuu y=f(x) 015
noCmpoeHus epaghuxos
Gyukyuu y = af (kx+b)+c;

- cocmaesnames  YPasHeHus
nPAMOU no 3A0AHHBIM
YCA08UAM: Npoxooawel uepes
06e  MOYKU C  3A0AHHBIMU
KOOpOUHamamu,  npoxoosuell
yepez  OAHHYIO  MOYKY U
napanierbHou OAHHOU NPSAMOU,
- uccnedosamsv QyHKYuio no eé
epaghuxy;

- HAxooums  MHOMCECMEO
3HAUYeHUl, HYIU, NPOMENCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOL

@yHKYuu,;
- onepuposamv  NOHAMUAMU:




- pematb 3a7ayd  Ha
MpOTpeccu, B KOTOPBIX
OTBET MOKET OBITH
MOJIy4YeH
HETOCPECTBEHHBIM
MMOACYETOM oe3

npuMeHeHus: GopmyI.

noC1e008amenbHOCHb,
apugmemuueckas npozpeccus,
2eomempudecKas npocpeccusl,

-  pewamdv  3a0auu  Ha
apugmemuueckyio u
2e0Mempu4ecKy1o npocpeccuro.

B noBce1HeBHOM KM3HU U MPU U3YYCHUHU APYTrUX

NMpeIMETOB:

- HUCHOJBb30BaTh Trpaduku
peanpHBIX IPOLECCOB MU

3aBHCHUMOCTEN s
ONPENECTICHUSI WX CBOWCTB
(HanOopIIne u
HaNMMCHDIIINE 3HAYCHUS,

MPOMEXKYTKA BO3paCTaHUA

u  yObIBaHudA, 00OJacTu
MOJIOKUTEIIbHBIX u
OTpULIATETFHBIX 3HAYEHUU

U T.IL.);

- HCIIOJIB30BaTh CBOMCTBA
JUHEHHOW (YyHKIIMU U ee
rpauk OpU  pELIECHUU
3a1a4 U3 APYTUX y4eOHBIX
IPEAMETOB.

- UTLTIOCMPUPOBAMb c
HOMOWDBIO 2pAPuUKA pPeanbHyIo
3a8uUcuMocms UL Npoyecc no
UX XapaKmepucmuKam,

- UCNONb308aMb  CBOLICMEA U
epacghux K8aOpamuyHou
dyuKkyuu npu peuwleHuu 3a0ay
u3 Opyaux y4eouvix npeomemos.

CrarucTuka u
TeoOpust
BEPOSITHOCTEM

- meTrp mpencraBneHue o
CTaTUCTUYECKUX
XapaKTepUCTHUKAX,
BEPOSITHOCTU  CIIyYalHOTO
COOBITHSI, KOMOMHATOPHBIX
3a/1a4ax;

- pewmare HOpocTeumme
KOMOMHATOpHBIE  3aJlauu
METOIOM  MpsMOIO U
OpraHU30BAHHOIO
nepedopa;

- MpPEACTABISATH JIaHHBIE B
BUJE TaOJUL, AUarpamm,

rpauKoB;
- yuTtaTh MHGOPMAILHIO,
MPECTABIICHHYI0O B BHUE
TaOIULIBI, JMarpaMMmbl,
rpaduka;

- onpcaciTb  OCHOBHBIC

- Onepuposamv NOHAMUSMU.
cmonbuameie U Kpyeoswvie
ouazpammol, madoIUybl OAHHBIX,

cpeoHee apugmemuueckoe,
Mmeouana, Haubonbwee U
HaumeHbulee 3HaAueHUs
8blO0PKU,  paA3Max  B8vblOOpPKU,
oucnepcuss. U  CMAHOAPMHOE
OMKJIOHEHUe, cyyaiHas
UBMEHYUBOCb,

- u3elekamv  uHpopmayuio,

npeoCcmaesienHHyo 8 maoauyax,
Ha ouazpammax, epagurax;

- cocmasnams  madIUYbL,
cmpoumay ouazpammol u
epaghuxu Ha 0CHOBEe OAHHbBIX,

- onepuposamv  NOHAMUAMU.
¢daxmopuan yucaa,
nepecmaHo8Ku U CcoO4emaHus,




CTaTHUCTUYECKUE
XapaKTePUCTUKH
YHUCJIOBBIX HA0OPOB;

- OIICHMBATh BEPOSITHOCTh
COOBITUS B TMPOCTEUIINX
Clly4asix;

- UMEThb NpEeACTaBICHUE O

poin 3aKOHa OONIBIIINX
YHCcil B MaCCOBBIX
SBJICHUX.

mpeyzonvnuk llackans;
- npuUMeHsmo npasuo
npousseoenusi npu  peuleHuu
KOMOUHAMOPHBIX 3A0ay,
- onepuposamv NOHAMUAMU:
CAVYAUHBIU ONbIM, CAYYAUHBIU

8b100p, ucnolmatue,
neMeHmapHoe cayuatinoe
cobvimue (ucxo0),
Klaccuyeckoe onpeoeenue
8ePOSIMHOCMU CILYUAHO20
cobvimusl, onepayuu Hao

CYUAUHBIMU COOBIMUAMU,
- npedcmasnams UHDOPMaAyUio
C NOMOWbIO Kpy208 Junepa,

- pemarthb 3a/1aun Ha
BEIYHCIICHUE BEPOSTHOCTH C
MOJICIETOM KOJIMYECTBa
BapUaHTOB C TIOMOIIIBIO
KOMOWHATOPUKH.

B noBcegHeBHOM KU3HU M NIPU U3YYEHUM APYTUX

NpeIMeToB:

- OIICHHUBAaTh KOJIMYECTBO | - U361eKamo,

BO3MOYHBIX BAPUAHTOB | UHMEPNPEMUPO8ams u

METOJI0OM Tiepedopa; npeodpa30evieams

- UMEThb MPEACTABICHUE O | UHGDOpMAYUIo,

ponu MPaKTUYECKU
JIOCTOBEPHBIX u
MaJIOBEPOSITHBIX COOBITUH;
- CpaBHUBaThb OCHOBHBIE
CTaTUCTUYECKHUE
XapaKTePUCTHKH,
MOJIyYEHHbIE B IIPOIIECCE
peuieHus NPUKJIATHON
3aja4H, W3YUYCHHUS
peanbHOrO SIBJICHUS;

- OLICHUBATh BEPOSITHOCTh
peabHbIX  COOBITUH WU
SBJICHUA B  HECJIOKHBIX
CUTYyaIUsX.

npeoCcmaesienHHyo 8 maoauyax,
Ha ouazpammax, 2paguxax,
ompaxcarowyrlo  ceotcmea U
Xapakmepucmuky — peaibHblX
npoyeccos u s61eHUl,

- onpeodensimo
cmamucmuyecKkue
Xapakxmepucmuku 6blOOPOK No
maoauyam, ouazpammanm,
epaguxam, BLINOJIHAMDY
CpasHeHue 8 3a8UCUMOCU OMm
yenu peweHus 3a0ayu,

- OIICHWBAaTh  BEPOSATHOCTH
pealbHbIX COOBITUI U SBJICHUMH.

TexkcToBbBIC
3agauu

- Pemiatp  HeClOXKHBIC
CIOKETHBIC 3aJaul Pa3HBIX
THUIIOB Ha BCE
apupMeTHIECKUe

- Pewamo npocmole u
CJIOOfCHblE 3a0ayu PAaA3HbBIX
munoe, a makdxce 3a0avu

NOBBIUEHHOU MPYOHOCMU,




JICNCTBUS,

- CTPOUTH MOJIEIh YCIIOBUS
3a7aud (B BHJE TaOJIMIIBI,
CXEMbI,  pHUCYHKa  WJH
ypaBHEHHUs), B KOTOpPOH
JaHbl 3HAYEHUS JBYX W3
TpEX  B3aMMOCBS3aHHBIX
BEJIMYHH, C IEJIbI0 TOUCKA
pelieHus 3a/1a4u;

- OCYIIECTBJIATH CHOCO0
MOKCKa pelIeHUs 3a7a4u, B
KOTOpOM paccykJeHue
CTPOUTCS OT YCIOBHUS K
TpeOOBaHUIO  WJIM  OT
TpeOOBAHMS K YCIIOBUIO;

- COCTaBJISATh TJ1aH
pelIeHus 3a/1a4u;
- BBIJICTISATh
pelIeHus 3a/1a4u;
- MHTEPIIPETUPOBATH
BBIYHCIIUTEIbHBIC
pe3yapTatel B 3ajaue,
UCCIIE0BAaTh IOJIYYEHHOE
pelIeHue 3a1a4H;
- 3HATh
CKOpocTel  o0BeKTa B
CTOSTYEN  BOJE, IPOTHUB
TEUEHUS] U TI0 TEUCHUIO
peKu;

- pematb 3a7ayd  Ha
HaxXOXXJICHUE YacTh 4YuCla
Y YucJia Mo ero 4acTH;

- pemaTh 3amaydl pPasHbIX
TunoB (Ha paboTy, Ha
NOKYIIKK, Ha JBUXKEHHUE),
CBSI3BIBAIOIIIUX TpH
BEJTUYMHBI, BBIJICTATH OTU
BETUYMHBI W OTHOIICHUS
MEXY HUMU;

- HaxOJWUTh TIPOIEHT OT
YUCJIa, YUCIIO MO MPOLECHTY
oT HEro, HaxO0J/IUTh
MPOIICHTHOE CHIKEHHUE
W MIPOIICHTHOE
MOBBIIIIEHNE BEJIMUUHBI;

OTaIllbl

paznuuue

- UCNONL306aMb  pa3Hble
Kpamkue 3anucu Kax Mooenu
MEeKCMOo8 CLONCHBIX 3a0ay OJis
nOCMpOeHUs: NOUCKOBOU CXeMbl
U peuieHus 3a0a4;

- paznuuams MoOoelb meKcma u
MOO0elb  peuleHus — 3a0ayu,
KOHCMpyuposams K 0OHOU
MoOenu peuwleHuss HeCI0HCHOU
3a0auu pastvle mooenu
mexcma 3a0ayu;

- 3Hamb U NpuMeHsAmMb 00a
cnocoba  noucka  peuieHus:
3a0ay  (om mpebosanusi K
ycuosuro U om  Yclosus K
mpebosanuro),;

- MOOENUpo8amsb paccyHcoeHus
npu noucke peuieHuss 3a0ay ¢
nomMowbio epagh-cxemvl;

- gulOeNAMb IMAnsl Peuletus

3a0auu u cooepoicanue
Kasic0oeo smana,
- ymembp 8bIOUpPamMy

ONMUMATILHBII MEMOO PeUleHUs.
3a0auu U O0CO3HABAMb BbLOOD
Memooa, paccmampusamas
PpaziudHvle Memoobl, HaxX00Umb
pasmuvle peuleHus 3a0ayu, eciu
B03MOICHO;

- AHAIU3UPOBAMb 3AMPYOHEHUS
npu peueHul 3a0a4,
- GbINONHSAMb
npeobpazosanus
NPeONONCEHHO 3a0auu,
KOHCMPYUPOBamb HoBble
3a0a4u U3 OAHHOL, 6 MOM YUC/le
obpammubie;

- UHMEPNPemupos8anms
BbIYUCTIUMENbHBLE De3)IbManibl
8 3a0aue, uccieoosams
NOJYyYeHHoe peuleHue 3a0a4u,

- AHATUZUPOBATND
6CEB03MOIICHBLE cumyayuu
63AUMHO20 PACNONOIHCEHUS.
08YX 00BLEKMO8 U USMEHEHUE UX

pasiudrnsle




- pemarb  HECJIOXKHBIE
JIOTUYECKUE 3aauu
METOJIOM PaCCyKICHUM.

Xapakxmepucmux npu
COBMECMHOM 08UdHCEHUU
(ckopocmp, epems,

paccmosnue) npu  peuleHuu
3a0ay  Ha  O8UMCEHUe  O08YX
00beKmo8 KaKk 6 0OHOM, MAaK U
8 NPOMUBONOJIONCHBIX
HANpAaeIeHUsx,

- uccnedo8ams 8Ce803MOINCHbLLE
cumyayuu npu peuleHuu 3a0ay
Ha  O8udiceHue  NO  pexe,
paccmampusamao pasHvle
cucmemvl omcuéma;

- pewiamsv  pazsHOOOpA3HbLE
3a0ayu «Ha yacmuy,

- pewamsv U 000CHO8bIEAMD
ceoe peuienue 3a0au
(6vl0enamb  MamemMamudecKyio
OCHO8Y) HA HAXOXMCOEeHUe Yacmu
YuCa U Yucia no e2o 4acmu Ha
OCHOBE KOHKPEMHO20 CMblCd
opoou;

- ocosHasamv U O0OBACHAMb
UOEHMUYHOCb 3A0a4 PA3HBIX
munog,  CeA3bIBAIOWUX — MPU
genuuunsvl (Ha pabomy, Ha
HOKYNKU, Ha  Osudicenue).
gvl0eNsimb  dMU  GeIUUUHbL U
OMHOWEHUsT ~ MedHcOy — HUMU,
NPUMEHAMb UX NpU  peuleHuu
3a0ay, KOHCMPYUpo8ams
cobcmeenHvle 3a0au
VKA3AHHBIX MUNO08,

- gnadems OCHOBHBIMU
mMemooamu peuienus 3a0a4 Ha
cmecu, CN1aewl,
KOHYEeHmpayuu,

- pewamv  3a0a4u  Ha
npoyewmvl, 8 MOM  YUCTe,
CILOJICHBLE npoyeHmul c
0bocHOBaHUEM, UCNOL3YA
PpasHvle cnocoowl,

- pewamy J02uyeckue 3a0adu
PAasHuIMU  cnocobamu, 6 mom
yycne, ¢ 08yMs OJOKAMU U C




mpems  OI0OKaMU OAHHBIX C
NOMOWBIO MAOIUY,

- pewamdv  3a0ayu no
KOMOUHamopuke u  meopuu
geposmHocmell  HA  OCHOGe

UCNONIL308AHUSA U3YYEHHBIX
Memooo8 U 0O00CHOBbIBAND
peutenue;

- pewams HeClOHCHble 3a0ayu
no MamemamuyecKko
cmamucmuxe,

- 081a0emby OCHOBHBLIMU
Memodamu peulenus
CIOJICEMHBIX 3a0auy:
apughmemuyeckuil,
aneebpaudecKkutl, nepebop

8apUAHMO8, 2eoMempuyecKull,
epaghuyeckuil, npUMeHAmMb UX 8
HOBbIX N0  CPABHEHUI0  C
U3YUEHHBIMU CUMYAYUSIX.

B noBcegHeBHOM KU3HU M NIPU U3YYEHUM APYTUX

NMpeIMEeTOB:

- BBIABUTaTh THUIOTE3Bl O
BO3MOXKHBIX  TPEACIbHBIX
3HAUEHHUSAX HCKOMEBEIX B
3a7aye BENIWYUH (7enaTh

OPUKUIKY).

- gvldenamb Npu  peuleHuu
3a0au Xapakxmepucmuku
paccmampusaemol 6 3adaue
cumyayuu,  OMIUYHble  OM
peanvHulx (me, om KOMOPbIX

abcmpazuposanucy),

KOHCMPYUpo8ams HOBble
cumyayuu ¢ y4émom  dmux
Xapakxmepucmux, 8

yacmHocmu, npu  peueHuu
3a0a¥  HA  KOHYeHmpayuu,

VUUmMbI6ambs NAOMHOCMb
gewecmsa,

- peuwiamv U KOHCMPYUposamao
3a0a4u Ha OCHOGe
paccmomperus PeabHblxX
cumyayui, 68 KOmopbvlx He
mpebyemcsi MOYHbLU

BLIYUCIUMETbHBLU Pe3YTbIMam;

- pewamo 3a0a4u Ha 0BUICEHUE
no pexe, paccmampusas
pastvle cucmemvl Omc4ema.

HUcropus

-  OnwuceIBaTh OTACJIBbHBIC

- Xapaxmepuzoeamv  6xn1a0




MaTEMAaTUKH

BBIJIAIOIIAECS PE3YIbTATHI,
MOJTyYE€HHBIE B Xo0/e
pa3BUTUS MAaTEMAaTUKU KakK
HAYKU;

- 3HATh
MAaTEMATUYECKUX
OTKPBITUH U UX aBTOPOB, B
CBSI3U C OTEUYECTBEHHOU U
BCEMUPHOU UCTOPHUEH;

- MMOHUMATh pOJIb
MaTeMaTUKU B Pa3BUTUU
Poccun.

IIPUMEPBHI

BbIOAIOUUXCS MAMEMAMUKOS8 8
pazeumue  mMamemMamuxu U
UHBIX HAYYHBIX obaacmet;

- NOHUMAMb
mamemamuxu 8
Poccuu.

DpOb
paseumuu

MeToanbl
MaTeMaTHKH

- BuiOupars noaxomasmiuit
W3YYEHHBIA METOJ A
pelIeHUn M3YyYECHHBIX
THUIIOB MaTEeMaTHYECKHX
3ajJa4;

- IPUBOJUTH
MaTEMaTHYECKUX
3aKOHOMEPHOCTEHN B
OKpYKarolen
JICCTBUTEIILHOCTH u
MIPOU3BECHUAX UCKYCCTBA.

IIPUMEPBI

- Hcnonv3ya
Memoowl,
00Ka3amenbCmeo,
onposepoicenue;
- 8b1OUpPaAMb Usy4eHHvle
Memoobl U UX KOMOUHAUUU OJis
pewlenuss  MamemamuyeckKux
3a0ay;

- UCNONBb308AMb
Mamemamuyeckue 3HAHUL O
ONUCAHUSL 3AKOHOMEPHOCmell 8

U3yyeHHble
npoeooums
BbINOIHAMb

OKpYydicaroweli
oelicmeumenbHoCmu u
NPOU38EOCeHUSX UCKYCCMBA,

- npumeHAmb  npocmeuuiue
npocpamMmHble  cpeocmed U
91EeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCTNEeMbl
npu peueHuu

Mamemamu4yeckux 3a0ay.
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