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HOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma ydeOHOro mnpeaMera «AnreOpa» cocTaBi€Ha Ha
OCHOBE:

- @eaepalbHOTO TOCYIAPCTBEHHOIO O0pa30BaTEIbHOTO CTAaHJapTa OCHOBHOTO
oOmero obpazoBanus (npukaz MunoOpHayku PO ot «17» nekabps 2010 roma Ne
1897) ¢ uamenenusimu (npuka3z Munoopraayku P® ot «29» nexadps 2014 roma Ne
1644);

- IlpumepHoil OCHOBHOW 0O0pa3oBaTEIBHOM MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBaHus (perieHue GeaepaabHOr0 y4eOHO-METOIUYECKOTO OOBEIUHECHHS TI0
o01eMy oopazoBanuto ot «8» ampens 2015 rona Ne 1/15);

- TMHUU yueOHOo-MeToinueckux koMiuiekcoB (YMK) no anredpe nnst 7-9 knaccoB
nox penakiueii I'. B. Jlopodeena.

N3yyeHne MaTeMaTuKy B OCHOBHOM IIKOJIE JJOJKHO OOECIEYUTh: OCO3ZHAHHE

3HAYEHUS] MATEMATHUKH B MIOBCEHEBHOM )KM3HH YeI0BeKa; POPMHUPOBAHUE

MPEICTABIICHUN O COLIMANIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKUX (haKTOpax CTAHOBJICHHUS MAaTEMAaTUYECKON HAyKWU;

dbopmupoBaHue MIPEICTABICHUM 0 MaTeMaTHKe KaK 4acTH
00I11e4YeIOBEUECKON KYJIbTYPhl, YHUBEPCATBHOM S3bIKE HAyKH, MO3BOJISIONIEM
OMKCHIBATH U U3yUYaTh PEAIbHBIC MTPOLIECCHI U SIBJICHUSI.

B pesynbpTaTe n3yueHus MaTeMaTUKU 00y4Yarolmuecs: pa3BUBAIOT JJOTUYECKOE
¥ MaTeMaTU4YeCKOe MBIIUICHHE, MOJIy4aloT MPECTABICHHE O MaTeMaTHYECKUX
MOJIEJISIX; OBJAJCBAIOT MATEMATHYECKUMU PACCYKICHHUSIMU; y4aTrcsl MPUMEHSThH
MaTeMaTUYeCKHe 3HAHWS TPU PEIICHWH pPa3MWYHbIX 3aJad HW OIICHUBATH
MOJIYYCHHBIC PE3YyJbTaThl; OBJAJECBAIOT YMEHUSMU DEIICHUsS YYEeOHBIX 3ajad;
Pa3BHUBAIOT MATEMATHYECKYIO HHTYHIIHIO.

OBIHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJJMETA

Anzebpa — OVH U3 BAXKHEUIIIMX KOMIIOHEHTOB MaTEMaTH4YECKOTO
o0pa3oBaHus, HEOOXOMUMBIA JJISI TIPUOOPETEHUSI KOHKPETHBIX 3HAHUU U
MPAKTUYECKA 3HAYUMBIX YMEHUH, HEOOXOAUMBIX ISl M3Y4YEHUS reoMeTpun B 7-9
KJlaccax, anreOpsl M Hadan mareMmarndeckoro ananmmsa B 10-11 kimaccax, a Takxke
M3YyYECHUS CMEKHBIX JUCIUILIVH.

[IpakTHyeckas 3HAUMMOCTh ajareOpbl COCTOUT B TOM, YTO MPEIMETOM €ro
W3YyYECHUS SBJISIOTCA KOJMYECTBEHHBIE OTHOIICHUS W MPOLECCHl PEATBHOIO MHUDPA,
OIMMCAHHBIC MATEMATUUYECKUMHU MOJICIISIMHU.

B xypce anredpsl 7-9 kiaccoB nNpeacTaBiIeHbI CISAYIONINE COACPKATEIbHBIC
muHun:  «Yucmay, «YpaBHEHUSs U HEpaBEeHCTBA», «DPyHKuum», «Pemienue
TEKCTOBBIX 3a7au», «CTaTUCTUKA U TEOPUSI BEPOATHOCTEN.

B pamMkax yka3zaHHBIX COJAEPKATENIbHBIX JIMHUN PEIIAIOTCA CIETYIOLINe
3aJ1auu:

- pa3BUTHE MBIILJICHUS, PEXK]IE BCero (popMupoBaHue abCTPAKTHOTO
MBIIIJICHUS

- (opMUpOBaHUE JIOTUUECKOTO U AJTOPUTMHYECKOTO MBIIIJICHUS, a TaKkKe
TaKUX KayeCTB MBIIUJICHUS, KaK CHJIa W THOKOCTh, KOHCTPYKTUBHOCTh H
KPUTUYHOCTb;



- ¢dopMHpOBaHME MATEMAaTHYECKOTO CTWJIS MBIIIUICHHS], BKIIFOYAIOIIETO B
ce0s MHAYKIUIO U JISTYKIMI0, 0000IeHNe U KOHKPETU3allUI0, aHAJIU3 U CHHTE3,
KJ1acCU(UKAIIMIO ¥ CUCTEMATH3allNI0, a0OCTparupoBaHUE M aHAJIOTHIO.

OIIUCAHUE MECTA YYEBHOT O IIPE/IMETA B YYEBHOM IIJIAHE
VY4eOnbli mpeaMeT «Airedpay BXOAUT B IPEIMETHYIO 00J1acTh
«Marematuka u uHGOpPMATHKAY, SIBISETCS 00I3aTEIbHBIM VISl U3ydeHus B 7-9
kjaccax. B yueOHOM 1miaHe Ha €ro u3y4eHue OTBOJUTCS:

Kunace YuyeOHbIU KoanuyectBo KosmnuyectBo Hroro
npeamMer HeleJIbHBIX Yu4eOHBbIX 3a y4eOHbI i
4acoB HexeJIb roj
7 Knacc Anrebpa 3 34 102
8 Kiacc Anrebpa 3 34 102
9 kmacc Anrebpa 3 34 102

Bcero 3a 3 roga peanuzanuu nporpamMmmsbl — 306 4acos.

JIMUHOCTHBIE, METAIIPEJMETHBIE U ITPEJIMETHBIE
PE3YJBTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA
N3yuenue anredpsl 00ecreunBaeT Caeayoue pe3yabTaTbl OCBOCHUS
OCHOBHOMW 00pa3oBaTeIbHON MPOTrPAMMBI:

JIUYHOCIHbLE:

1. ToToBHOCTP M CHOCOOHOCTH OOYYAIOIIMXCS K CaMOpPa3BUTHIO U
caM0o00Opa30BaHNIO HA OCHOBE MOTHUBAIIUU K OOYYEHUIO U MO3HAHUIO; TOTOBHOCTh U
CIIOCOOHOCTh ~ OCO3HAaHHOMY  BBIOOPDY W TIOCTPOCHHMIO  JajbHeHIen
WHIANBUYaIbHON TpaeKTOpuU o0Opa3oBaHUsi Ha 0Oa3e OPUEHTHUPOBKU B MHpPE
npodeccuii M TPOQPECCHOHATBHBIX TPEANOYTCHUH, C YYETOM YCTOMYMBBIX
M03HABaTEJIbHBIX UHTEPECOB.

2. CdopMupoBaHHOCTH OTBETCTBEHHOT'O OTHOIIICHHUS K YICHHIO;
YBAKHUTEJIBHOTO OTHOIICHUS K TPYAY.

3. ChopMHUPOBAHHOCTH IIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMCHHOMY VypPOBHIO Ppa3BUTHS HAayKH H OOINECTBEHHOW IPAKTHKH,
YUYHUTBIBAIOIIETO COIMAJIbHOE, KYJbTYPHOE, SI3BIKOBOE, JYXOBHOE MHOT000pa3ue
COBPEMEHHOTO MUpa.

4. Oco3HaHHOE, YBAXUTEIBHOE U J0OpOKENIATEIHbHOE OTHOIICHHE K
JIPYroMy 4YeJIOBEKY, €ro MHEHHUI0, MHUPOBO33PECHHIO, KYJIbTYype, S3bIKY, BEpE,
TPOKIAHCKONW TO3UIMU. ['OTOBHOCTh M CIIOCOOHOCTH BECTU JUAJIOT C JIPYTUMU
JIOJBMH W JIOCTUTaTh B HEM B3aWMOIIOHUMaHUs (WACHTU(UKAIMS ceOsS Kak
MOJTHOTIPABHOTO CyOBEKTa OOIIEHUs, TOTOBHOCTh K KOHCTPYHPOBaHHIO oOpasa
napTHepa MO AHAJIOTY, TOTOBHOCTh K KOHCTPYHMPOBAHUIO 00Opa3a JOMYyCTUMBIX
CIOCOOOB Juajnora, rOTOBHOCTh K KOHCTPYMPOBAHUIO IpoOIlecca Jualiora Kak
KOHBEHIIMOHUPOBAHUSl HMHTEPECOB, MPOLEAYpP, TOTOBHOCTh M CIOCOOHOCTH K
BEJICHUIO IEPETOBOPOB).




5. OCBOEHHOCTH COLIMATBHBIX HOPM, MTPABIJI IOBEACHUS, posiei u hopMm
COLIMAJILHOW KHU3HU B TPYIINAax U COOOIIECTBAX.

6. CpopMHpOBaHHOCTH LIEHHOCTH 370POBOr0 U 6E€30I1aCHOTr0 00pasa KU3HH.

/. Pa3BUTOCTb 3CTETUYECKOIO CO3HAHMS YEPE3 OCBOEHUE XYII0KECTBEHHOTO
Hacienus HapoaoB Poccun M Mupa, TBOPUYECKOW IEATEIBHOCTH 3CTETHYECKOIO
xapakTepa (COCOOHOCTh MOHMMATh 3CTETHMYECKOE, 3MOLMOHAIBHO-IEHHOCTHOE
BUJICHUE OKPYKAIOIIEr0 MHpa; CIOCOOHOCTh K 3MOIMOHAIbHO-LIEHHOCTHOMY
OCBOCHUIO MHpPA, CaMOBBIPOKECHHIO W OPHUEHTAMM B XYJIO0XECTBEHHOM U
HPABCTBEHHOM IIPOCTPAHCTBE KYJIBTYPBI; YBaXKCHUE K UCTOPUHU KYJIBTYpPBI CBOEIO
OtedecTBa, BBIPAXEHHOM B TOM YHCIE€ B IOHUMAHUU KpacoThl YEJIOBEKA;
Cc()OPMUPOBAHHOCTh AKTUBHOTO OTHOUIEHMSI K TPAAMLUAM XYAO0KECTBEHHOM
KYJbTYPbI KAK CMBICJIOBOM, 3CTETUYECKON U TUYHOCTHO-3HAYMMOM [IEHHOCTH).

8. CdopMupOBaHHOCTH OCHOB AKOJIOTUYECKOMN KYJIBTYPHI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 9KOJIOTMYECKOI'O MBIILIJICHHUS.

Memanpeomemmuvie

MexnpeaMeTHbIe TOHATHS

OOyuaronuecss yCOBEPIICHCTBYIOT MNPUOOPETCHHBIE HAa TIEPBOM YPOBHE
HaBbIKM padoThl ¢ uHpopManueil U NonoiaHAT uX. OHU CMOTYT padoTaTh C
TEKCTaMH, MpeoOpa3oBbIBATh W HUHTEPIPETUPOBATH COAEPXKALLYIOCS B HHX
MH(pOpMauIo, B TOM YHCIIE:

* CHCTEMATH3UpPOBaTh, COMNOCTABIATh, AHAIM3UPOBATH, 0000IIATH U
MHTEPIPETUPOBATh UH(POPMALIMIO, COAEPKAILYIOCS B TOTOBBIX MH(POPMALMOHHBIX
00BEKTaX;

* BBIJICJIATH IJIaBHYIO M M30BITOUHYIO MH(OPMAIUIO, BBIMOIHATH CMBICIIOBOE
CBCPTHIBAaHUE BBIJICJICHHBIX (PAKTOB, MBICJIEH; MPEACTaBIATh HHPOPMALIUIO B
cxaToll cioBecHOM ¢opme (B BUIE IJJaHA WM TE3UCOB) M B HAIISAHO-
CUMBOJIMYECKON (popMme (B Buae TaOmuI, rpaduyecKux CXeM M aAuarpamm, KapT
MOHATUI — KOHIENTYAJIbHBIX IHarpamMM, OTIOPHBIX KOHCTIEKTOB);

* 3ATIOJIHSTH U JIOTIONHSATH TAOJIMIIBI, CXEMBI, TMArpaMMbI, TEKCTHI.

OOyuaromuecs MpUOOPETYT ONBIT MPOEKTHOM JesITeJIbHOCTH KaKk 0CO00H
dopMbl yueOHON pPadOTHI, CHOCOOCTBYIOLIEH BOCHHTAHUIO CAMOCTOSITENBHOCTH,
MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIMICHUIO MOTHUBAIMU U 3PPEKTUBHOCTU
yueOHOM [eATEIbHOCTH; B XOJ€ peanu3alii HCXOJHOTO 3aMbICiia Ha
NPAKTUYECKOM YpOBHE OBJAACIOT yYMEHUEM BBIOMPATH aJIEKBAaTHBIE CTOSAILIECH
3aJlau€ CpEeACTBa, IPUHUMATh pEIICHHs, B TOM 4YHUCIE€ M B CHTyalMsX
HeomnpeaeneHHocTH. OHU  MOJyd4aT BO3MOXKHOCTh Pa3BUTh CIHOCOOHOCTh K
pa3pabOTKE HECKOJIbKUX BAPUAHTOB pEIIEHUH, K TOUCKY HECTaHIapTHBIX
pEelIeHUH, TOUCKY U OCYIIECTBICHHUIO HanboJiee MPUEMIIEMOTO PEIICHUSI.

B cootBerctBuu ®I'OC OOO BBIAEHSAIOTCS TPU TPy YHUBEPCATbHBIX
y4eOHBIX JEHCTBUMN: PEryIsiTUBHbBIE, IO3HABATEIbHbIE, KOMMYHUKATUBHBIE.

PeryastuBubie YY/|

1. YMeHue caMOCTOATENBHO OMpENesTh UeMu OOydYeHHUs, CTaBUTh H
(dbopMyIHpOBaTHh HOBBIE 33]]a4M B yueOe U MO3HABATEIbHOU JEATENbHOCTH,



pa3BUBaTh MOTHMBBI M HHTEPEChl CBOEM IO3HABATENbHOW JEATEIHbHOCTH.
OOyyaromuncs CMOXET:

® AaHAJIM3UPOBATH CYIIECTBYIOIINE U INIAHUPOBATH Oy IyIne
oOpa3oBarenbHbIE pe3yJIbTaThl,

® UIeHTU(DUIIUPOBATH COOCTBEHHBIE TPOOIEMBI U OTIPEIEIATh TJIABHYIO
npoOJieMy;

® BBIJBUTaTh BEPCUM peLICHUs MTPOOIEMBbI, (HOPMYIUPOBATH TUIIOTE3HI,
MIPEABOCXUIIATH KOHEYHBINA PE3YNIbTAT;

® CTaBUTH LIEJIb JACSATEIHHOCTA HA OCHOBE OIPEIENICHHON Mpo0IeMbl U
CYILIECTBYIOIIUX BO3MOXKHOCTEH;

e (opmynupoBaTh yueOHBIC 3a/1aUM KaK IIard JOCTUXKEHUS MMOCTaBICHHOM
IIEJTU IeSITEIbHOCTH;

e 000CHOBBIBATH I€JIEBBIE OPUEHTUPHI U MPUOPHUTETHI CChUTKAMH Ha
IIEHHOCTH, YKa3bIBas 1 000CHOBBIBAS JIOTHYECCKYIO TTOCIICIOBATEIHPHOCTD MTATrOB.

2. YMeHue caMOCTOSITENbHO TUIAHUPOBATh MYTH JOCTUKEHUS 1IeJIeH, B TOM
YHCJIe aIbTEepPHATUBHBIC, OCO3HAHHO BhIOMpaTh Haubosee YPGEeKTUBHBIE CIIOCOOBI
penieHus: yueOHbIX U TT03HABATENbHBIX 3a/1a4. OOyJaromunics CMOXKET:

® OMpeIEeNATh HEOOXOAUMBIE IEHCTBUE(S]) B COOTBETCTBUU C YUCOHOU U
MO3HABATENILHOM 3a/]a4eil U COCTaBISATh AJITOPUTM MX BBITIOJIHEHUS,

® 00OCHOBBIBATh M OCYIIIECTBIISATH BbIOOp Hanbosee 3(h(HEeKTUBHBIX CIIOCOOOB
perieHus y4eOHBIX ¥ TT03HABATEIBHBIX 33/1a4;

® OTpEACIATH/ HaXOUTh, B TOM YHUCJIC M3 TIPEIJIO’KCHHBIX BAPUAHTOB,
YCIIOBUS JIJIs1 BBITIOJIHEHUSI y4€OHOM M MO3HABATEILHOM 3a/1a4K;

® BBICTpaWBaTh JKM3HEHHBIC TIJIAaHBI HA KPATKOCPOUYHOE Oymaymiee (3asBIATH
IIEJIeBbIE OPUEHTHUPHI, CTABUTH aJICKBATHBICE MM 3aJla4ydl U TpeajiaraTh JCHCTBUS,
yKa3bIBasi 1 00OCHOBBIBASI IOTUUECKYIO MOCEA0BATEIILHOCTD I1aroB);

® BLIOUpATH U3 MPEAJIOKEHHBIX BAPHAHTOB M CAMOCTOSITEILHO UCKATh
CpeICTBa/pecypehl Al pelIeHHs 3aa9u/AOCTHKECHHS 1IETIH;

® COCTAaBJIATH IJIaH PEIICHUs MPOOJIEMBbI (BBITTOJIHEHHSI IPOEKTA, TPOBEICHMUS
UCCJICIOBAHNUS );

® OIPEACIATh MOTEHIINATBHBIC 3aTPYIHEHUS TIPU PEIICHUN YISOHOM U
MMO3HABATEJIbHOM 3a/1a4i M HAXOAUTh CPEJICTBA JUIsl X YCTPAHCHHUS,

® OIMHMCHIBATH CBOM OTBIT, OPOPMIISIS €ro TSl Iepeiadul IPYTUM JTFOISIM B
BU/JIE TEXHOJIOTUH PEIICHUS MPAKTHUECKHUX 3a/1a4 OMPE/ICICHHOTO Kilacca;

® TUIAHUPOBATH U KOPPEKTUPOBATH CBOIO HHIUBUIYATHHYIO
00pa30BaTeNbHYI0 TPACKTOPHIO.

3. YMeHue COOTHOCUTH CBOHW JCHCTBHUS C TUIAHUPYEMBIMHU DPE3yJIbTaTaMH,
OCYIIECTBJISITh KOHTPOJb CBOCH JEATENHHOCTH B TIPOIECCE JTOCTHIKEHUS
pe3ynbTara, OnpeaessaTh CocoObl NEUCTBUI B paMKax MPEIJIOKEHHBIX YCIOBUN U
TpeOOBaHMI, KOPPEKTUPOBATH CBOU JIEUCTBHSI B COOTBETCTBUU C M3MEHSIOLIEHCS
cutyanueit. OOyJaronIuiicss CMOXKET:

® OIPEACNISITh COBMECTHO C TIEAArOoroM U CBEPCTHUKAMH KPUTEPUU
MJIAHUPYEMBIX PE3yIbTaTOB M KPUTEPUHU OIICHKU CBOEH yueOHOM e TeIbHOCTH;



® CHCTEMAaTHU3MPOBATH (B TOM YHCIIE BEIOMPATh TPUOPUTETHBIC) KPUTCPUU
MJIAHUPYEMBIX PE3yIbTaTOB M OIEHKH CBOCH EATEIbHOCTH;

e OoTOMpaTh WHCTPYMEHTHI [JI1 OIICGHWBAHHWS CBOCH JEATEIHHOCTH,
OCYIIECTBJISITh CAMOKOHTPOJb CBOEH JESATENBHOCTH B paMKaxX MPeI0KEHHbIX
YCIIOBHI M TpEOOBaHUM;

® OIICHUBATH CBOIO JICATEIHLHOCTh, APTYMEHTHPYS IPUYUHBI TOCTHKCHUS
WJIM OTCYTCTBUS TJIAHUPYEMOTO PE3YJIbTATa;

® HaxXOJUTh JOCTATOYHBIC CPEACTBA JJIS BBHITIOJIHCHHS YICOHBIX TCUCTBUI B
U3MEHSIOLIEHCS CUTYallMy W/WIK NPU OTCYTCTBUU IJIAHUPYEMOT'O pe3yiibTaTa;

e paboTas TmMO CBOEMY IUIaHy, BHOCHUTh KOPPEKTHBHI B TEKYIIYIO
NeSTEIbHOCTh HAa OCHOBE aHalM3a W3MEHEHMM CHUTyaluud JUIS TOJYy4YeHUs
3aIIaHUPOBAHHBIX XapAKTEPUCTHUK MIPOYKTa/PE3yNbTaTa;

® YCTaHABJIMBATh CBS3b MEXKAY IOJYYEHHBIMH  XapaKTEPUCTHKAMU
MPOJyKTa W XapaKTEPUCTHUKAMH TMpoIlecca ACATEIBPHOCTH W II0 3aBEPIICHUU
JEATEIBPHOCTH TIpeJiaraTh U3MCHCHHE XapaKTEPHUCTHK TpoIllecca IS MOTydeHUS
VIYYIICHHBIX XapaKTePUCTHK MPOAYKTA;

® CBEpATH CBOU JCHCTBUS C LENBIO U, IPU HEOOXOIMMOCTH, UCIIPABIISThH
OIIUOKHA CAMOCTOSITENIBHO.

4. YMeHue OlleHUBATh NMPABUIILHOCTh BBITIOJHEHUS y4eOHOM 3a1a4H,
cOOCTBEHHBIE BO3MOKHOCTH €€ penieHus. O0yJaromuncs CMOXKET:

® OTIPEACISATh KPUTEPUHU TTPABUILHOCTH (KOPPEKTHOCTH ) BHITTOTHCHHS
yueOHOH 3a1auH;

® AaHAJIM3UPOBATH U 0OOCHOBHIBATH TPUMEHEHNE COOTBETCTBYIOIIETO
WHCTPYMEHTApPUS ISl BHIIOTHEHUS Y4eOHOM 3a1a4u;

® CBOOOTHO TIOJB30BATHCS BHIPAOOTAHHBIMH KPUTCPUSIMH OIICHKH U
CaMOOIICHKH, MCXOJS W3 LIEeTM W UMEIOIIUXCS CPENCTB, pasziuyas pe3ysbTaT U
CITOCOOBI IEHCTBHIA;

® OIICHMBATH TMPOAYKT CBOEH JEATCIBHOCTH TI0 3aJaHHBIM  W/HWIU
CaMOCTOSITENIbHO ~ OMPENENIEHHBIM KPHUTEPUSIM B COOTBETCTBHUH C  IIEJIBIO
NeSITeTbHOCTH;

® 00OCHOBBIBATH JIOCTHKMUMOCTD 11€JTM BEHIOPAHHBIM CITIOCOOOM Ha OCHOBE
OIICHKH CBOMX BHYTPEHHHUX PECYPCOB M JIOCTYITHBIX BHEIITHUX PECYPCOB;

¢ GUKCHPOBATH U AHATM3UPOBATH TMHAMHUKY COOCTBEHHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB.

5. Bnamenue ocHOBaMU CaMOKOHTPOJISI, CAMOOIICHKU, TIPUHSTHUS PEIICHUN
U OCYIIECTBIICHUS] OCO3HAHHOTO BHIOOpA B yUeOHOW ¥ MO3HABATEIHHOM.
OOGy4arouuncst CMOXeT:

e HAOIIO/IaTh ¥ AHAJIM3UPOBATH COOCTBEHHYIO YUCOHYIO U MTO3HABATEIIbHYIO
NEATEIbHOCTh WM JCATEIBHOCTh  JPYTUX  OOydaromuxcs B IIpolecce
B3aMMOIIPOBEPKU;

® COOTHOCHThH PEabHBIC U IJIAHUPYEMBIE Pe3yIbTaThl HHIAUBUIYaTbHOM
00pa3oBaTeNbHOM NEITEILHOCTH U JI€TIaTh BEIBOJIBL;

® IPUHUMATH PEUICHUE B yUEOHOM CUTyalluy U HECTH 32 HETO
OTBETCTBEHHOCTH;



® CaMOCTOSITEJIBHO ONPEIENATh IPUUMHBI CBOETO YCIIEXa WIH Heycnexa v
HAaxOJIUTh CITOCOOBI BBIXO/A U3 CUTYallUd HEYCIEXa;

® PETPOCHEKTHBHO OINpPEAENIATh, KaKHE ACHCTBUSA IO PEHICHUIO Y4YeOHOM
3aJaud WIM NapaMmeTpbl 3TUX JACUCTBUN MPUBEIM K MOJYYEHUIO HMMEIOIIErocs
MPOIyKTa y4eOHOM NeITeTbHOCTH;

® JEMOHCTPUPOBATh  MPHUEMBl  PETYISIUU  TCUXO(PU3UOIOTUUECKUX/
AHMOILIMOHANBHBIX COCTOSHUM AJisl JOCTIKEeHUA 3 (dekTa ycrnokoeHus (yCTpaHEeHHUs
AMOIMOHAJILHON HAIPSIKEHHOCTH ), 3 (heKTa BOCCTAaHOBIJICHHS (0CIa0aeHUs
MPOsIBIICHUI yToMIIeHus), 3h(PekTa akTUBU3AIUH (TTOBBIILICHUS
NCUX0(U3UOIOTMUECKON pEaKTUBHOCTH).

IMo3naBareabHbie YY |

6. YMeHue omnpenensTh MOHATUS, CO3AaBaThb OOOOLIEHMS, YCTaHABIMBATh
aHAJOruM, KIacCU(UIMPOBAaTh, CaMOCTOSITENIBHO BBIOMpPAaTh OCHOBaHUS U
KpUTEPUU JJIA KiIacCUu(PUKalMY, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbBIE CBSI3H,
CTPOUTB JIOTUYECKOE PACCYKIEHUE, YMO3aKIIOUeHHE (MHAYKTUBHOE, IEYKTUBHOE,
10 aHAJIOTMH) U JEeNaTh BbIBOAbI. OOyYaIOMINIICS CMOKET:

® 10I0MPATH CIIOBA, COMIOAYMHEHHbBIE KIIFOUEBOMY CJIOBY, ONPEEIISIONINE
€ro NMPU3HAKU U CBOMCTBA;

® BRICTPANBATh JIOTHYECKYIO LIETIOYKY, COCTOSLIYIO U3 KIFOUEBOIO CJIOBA U
CONOJYMHEHHBIX EMY CJIOB;

® BBIJICJIATH OO MPU3HAK IBYX WM HECKOJIBKUX MPEAMETOB WIIN
ABJICHUN U OOBSICHATH UX CXOJICTBO;

® 00BEANHATH MPEIMETHI U SIBJICHUS B TPYIIIBI 110 ONPEAEICHHBIM
MpU3HaKaM, CPaBHUBATh, KJIacCU(ULIUPOBATH U 000011aTh (DAKTHI U ABJICHHUS,

® BBIJICIISATH SBJICHUE U3 OOLIETO psijia APYTUX SIBICHHUI;

® ONpENeNsATh 00CTOSATENBCTBA, KOTOPBIE MPE/IIECTBOBAIN BOSHUKHOBEHUIO
CBA3U MEX]y SBJICHHUSIMHU, U3 3TUX OOCTOSTENBbCTB BBIACIATH OIpPEACIIAIONINE,
CIIOCOOHBIE OBITh MPUYUHON JAHHOTO SIBJICHUS, BBISBIATH MPUYMHBI U CIEACTBUS
SIBJICHUI;

® CTPOUTH PACCYXKACHUE OT OOLIMX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSM
Y OT YaCTHBIX SIBJICHUN K OOIIUM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYKJIEHHUE HA OCHOBE CPAaBHEHUS MPEIMETOB U SIBJICHUH,
BBIJICJISAS IPU ATOM OOILIHE MPU3HAKMY;

® y3JlaraTh NOJYYEHHYIO HH(POPMALIUIO, HHTEPIIPETUPYS €€ B KOHTEKCTE
pelaemMon 3aaauu;

® CaMOCTOSITENIbHO yKa3blBaTh Ha HWHGOpPMAIMIO, HYXIAIOLIYIOCS B
OpoBEepKe, MpeiaraTb W MNPUMEHATh CIOCOO0 MPOBEPKHU  JOCTOBEPHOCTHU
uHpopmanuu;

e BepOaNM30BaTh IMOLIMOHAIBLHOE BIIEYATIIEHHUE, OKA3aHHOE HA HETro
HMCTOYHHUKOM;

e OOBACHATH SIBJIEHMSI, IPOLIECCHI, CBSI3U U OTHOILEHUS, BBISIBIISIEMBIE B XOJIE
[IO3HABATEJIbHOM U MCCIEA0BATEIbCKON NEATEIbHOCTH (IPUBOAUTH OOBSICHEHUE C
U3MEHEHUEM (OpMBI IPEACTABIEHUS; OOBACHATH, JNETAIU3UPYs WM 00001as;
OOBSACHATH C 33JaHHON TOYKH 3PEHUS);



® BLISIBIIATH M HA3bIBaTh MPUYUHBI COOBITHS, SIBIIEHHSA, B TOM YHCIIE
BO3MOXHBIE /Han0oJiee BEPOSITHBIC MPUYUHBI, BOBMOXHBIE MTOCIIEICTBUS 3aIaHHON
MPUYUHBI, CAMOCTOSTENIbHO OCYIIECTBIISISI MPUYMHHO-CIIEICTBEHHBINA aHAIIN3;

® JleNaTh BBIBOJ Ha OCHOBE KPUTHMYECKOTO aHaIW3a Pa3HbIX TOUYEK 3PEHUS,
NOJATBEpPXKIaTh BBIBOJI COOCTBEHHOM apryMeHTallMed WM CaMOCTOSITEIbHO
MOJTy4Y€HHBIMU JAHHBIMHU.

7. YmeHue co3gaBaTh, IPUMEHSITh U MPEOOPa30BbIBATh 3HAKU U CUMBOJIBI,
MOJENIM W CXEeMbl JJisi pelleHuss Y4eOHbIX U T[IO3HABATENIbHBIX 3ajau.
OOyuyaromuiics CMOXET:

e 0003HaYaTh CUMBOJIOM M 3HAKOM IPEeIMET U/WIU SBICHUE,

® OIpEACIIATh JIOTUYECKHUE CBSI3U MEXKIY MPEAMETaMU U/UJIH SIBJICHUSIMH,
0003HaYaTh JaHHBIE JIOTHUECKUE CBS3H C TOMOIIBIO 3HAKOB B CXEME;

® CO3/1aBaTh a0CTPAKTHBIN WJIM peajbHbIN 00pa3 MpeIMeTa U/ Uiu SIBJICHUS; ®

CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCIIOBHI 3a/1a4u U/WJIU criocoda ee
peIlIeHus; ® CO3/1aBaTh BepOabHbIE, BEIECTBEHHBIE M HH(POPMAIIMOHHBIE MOJIEIH

C
BBIJIEJICHUEM CYIIECTBEHHBIX XapaKTePUCTHK O0BEKTA JIJIS ONpeIeTICH sl Crioco0a
pEIIeHNUs 33]1Ja4 B COOTBETCTBUU C CUTYyaIlUEH;

e MpeoOpPa30BBIBATH MOJIEIH C LIEIBIO BRISIBICHUS OOIINX 3aKOHOB,
OTIpEEISAIOIUX JaHHYIO IPEAMETHYIO 00/1aCTh;

® IEPEBOJUTH CIOKHYIO MO COCTaBy (MHOrOacneKkTHYr0) MH(opManuio u3
rpaguueckoro uiad  (POPMaTU30BAHHOTO (CUMBOJIBHOTO) TIPEACTABICHUS B
TEKCTOBOE, U HA00OPOT;

® CTPOUTH CXEMY, AITOPUTM JCUCTBUSA, UCTIPABIATH WM BOCCTAHABIMBATH
HEU3BECTHBIN paHee aJrOPUTM Ha OCHOBE HMEIOIIETOCs 3HaHWs 00 OOBEKTe, K
KOTOPOMY NPUMEHSETCS aJITOPUTM;

® CTPOUTH JOKA3aTENbCTBO: MPAMOE, KOCBEHHOE, OT MPOTUBHOTO;

® aHANMM3UPOBATH/PEPIIEKCUPOBATH OMBIT pa3pabOTKU U peanu3aluu
y4eOHOI0 MPOEKTa, UCCIEAOBaHUS (TEOPETUYECKOr0, SMIUPUUECKOr0) HaA OCHOBE
MPEIO)KEHHOM MPOOJIEMHOM CHUTyallMM, MOCTABJICHHOW MW W/WIM 3aJaHHBIX
KpUTEPUEB OIICHKHU MPOAYKTa/pe3ybTaTa.

8. CwmpbicnoBoe ureHue. O0yJaronunicst CMOXET:

® HaxoOJIUTh B TEKCTE TpeOyeMyt0 HHPOPMALIUIO (B COOTBETCTBUHU C LEISIMU
CBOEH JIeATEIIbHOCTH);

® OpPUEHTHPOBATHCS B COJACPKAHUU TEKCTA, MOHUMATh LIEIOCTHBIA CMBICI
TEKCTa, CTPYKTYPUPOBATh TEKCT;

® YCTaHABJIMBATh B3aMOCBS3b OMMCAHHBIX B TEKCTE COOBITUM, SIBJICHUH,
IIPOLIECCOB;

® PE3IOMUPOBATh ITIABHYIO UJICIO0 TEKCTA;

® 1IpeoOpazoBbIBaTh TEKCT, «IEPEBOS» €ro B APYTyl0 MOJAIbHOCTD,
UHTEPIPETUPOBATH TEKCT (HEXYI0KECTBEHHbIN — y4eOHbIN, HAYYHO-TIOMYJISIPHBIi,
UH(POPMAIMOHHEIH, TeKCT non-fiction);

® KPUTHYECKH OLICHUBATh COJIEpKaHKe U (POpMy TEKCTa.



9. dopmupoBaHME W pa3BUTHE OSKOJOTUYECKOTO MBINIJICHUS, YMEHUE
IPUMEHSTh €r0 B MO3HABATEIbHONW, KOMMYHUKATUBHOM, COIMAIBHON MPAKTUKE U
npodeccronanbHoi opueHTauu. OO0yJarouuncs CMOXET:

® ONPEEIIATh CBOE OTHOIICHHUE K IPUPOIHON CPELE;

® AHAJIM3UPOBATH BIMUSHUE IKOJIOTUUECKHUX (DAKTOPOB HA Cpelly OOMTaHUs
KUBBIX OPTaHU3MOB;

® [IPOBOJIUTH MPUUYUHHBIA 1 BEPOSITHOCTHBIN aHAIN3 SKOJIOTHUECKUX
CUTYyallHH;

® [IPOTHO3UPOBATh U3MEHEHUS CUTYAllMH IIPU CMEHE JEHCTBUS OJHOTO
¢dakTopa Ha efcTBUE APYroro GaxTopa;

® PACIpPOCTPAHATh IKOJIOTUYECKUE 3HAHUS U yYACTBOBATh B IPAKTUUECKUX
Jenax 1o 3aliuTe OKPYKAUIEN CPEbI;

® BhIpa)kaTh CBOE OTHOIIICHHUE K MPUPOJIC Yepe3 MOJIEINIU, MPOEKTHHIC
paboTHI.

10. Pa3BuTHe MOTHBAILIUU K OBJIAJICHUIO KYJIbTYpO aKTUBHOTO
HCTIOJIb30BaHUS CJIOBAPEU U IPYTUX MOUCKOBBIX cucTeM. OO0yUYaronuics CMOXKET:

® OIpEAENITh HEOOXOUMBIE KIHOUYEBbIE IOMCKOBBIE CI0BA U 3aIIPOCHI;

® OCYIIECTBIISITH B3aUMOJECHCTBHUE C JIEKTPOHHBIMU TOMCKOBBIMU
CHUCTEMaMHU, CJIIOBapsIMU;

¢ (opMHUPOBATH MHOKECTBEHHYIO BEIOOPKY M3 MMOMCKOBBIX UCTOYHUKOB JJISI
00bEKTHUBU3AIINH PE3YJIbTATOB TTOUCKA;

® COOTHOCHUTb MOJIYUEHHBIE PE3YyJIbTAThI IOUCKA CO CBOEH JEATEIbHOCTHIO.

KommyHnukatuBHbie YY |

11. VYmenue opraHu3oBBIBaTH y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO
JeSTEIPHOCTh C YYUTEIEM M CBEPCTHUKAMH;, padoTaTh WHAMBUIYATbHO U B
TpylIe: HaxoIWUTh O0O0Ilee penieHue W pa3pemarb KOHPIMKTHI Ha OCHOBE
COTJIACOBAaHMS MO3UIIMNA U y4eTa UHTEPECOB; GOPMYJIUPOBATH, APTYMEHTUPOBATh U
OTCTauBaTh CBOE MHEeHHE. OOYUaIOIINIICS CMOXKET:

— OMpeAesaTh BO3MOXXHBIE PO B COBMECTHOM JI€SITEILHOCTH;

— UrpaTh ONPEACIICHHYIO POJIb B COBMECTHOM JEATEIbHOCTH;

— TMOpUHUMATh TIO3UIIMI0 COOECEIHMKA, IMOHMMAash TMO3UIUI0 JIPYroro,
pasznuyaTh B €ro peyu: MHEHHE (TOUKY 3pEHUsI), JOKa3aTelIbCTBO (apryMEHTHI),
(baKThI; TUTIOTE3bI, AKCHOMBI, TEOPHUH;

— OIPEIEIISITh CBOU ACUCTBUA U IEUCTBUS IMAPTHEPA, KOTOPHIE
CIOCOOCTBOBAJIM WJIU MIPEMSATCTBOBAIN MPOTYKTUBHON KOMMYHUKAIIHHY;

— CTPOUTH MMO3UTUBHBIC OTHOIIICHHUS B MPOIIECCe yUeOHOM U MO3HABATEIHHON
NEeATEIIbHOCTH;

— KOPPEKTHO U apryMEHTHUPOBAHHO OTCTauBaTh CBOIO TOYKY 3PEHHUS, B
JIMCKYCCUU YMETh BBIJIBUTATh KOHTPApTyMEHTHI, Nepedpa3supoBaTh CBOK MBICIb
(BIageHne MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH );

— KPUTHUYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM
NPU3HABATH OLIMOOYHOCTH CBOEr0 MHEHHUS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH
ero;

— TIpeyIaraTh aTbTEPHATUBHOE PEIICHUE B KOH(PIMKTHON CUTYaIlNN;



— BBIJEISTH OOIIYIO TOUKY 3pEHUS B IUCKYCCHUU;

— JIOTOBapHUBAThCS O MpaBUJIaX M BOIIPOcax Il 0OCYKJICHHS B
COOTBETCTBHH C TIOCTaBJICHHOM Tepe ] TPYIIIOoN 3a/1auei;

— OpraHW30BBIBATH YYEOHOE B3aMMOJICHCTBUE B TpyIIIe (OMpPEaAesaTh 00IIre
1IEJTU, PaCcIPEICNIATh POJIH, JOTOBAPUBATHCS APYT C APYTOM H T. 11.);

— YCTpaHSITh B  paMKax JUdajiora pa3pblBBl B KOMMYHHUKAIUH,
00yCIOBJIEHHbIE HETIOHMMAaHUEM/HEIIPUATHEM CO CTOPOHBI COOECeqHUKA 3aJauu,
dbopMBI HITH COZIep KaHUs ThaJiora.

12.  VYMmeHuHe 0CO3HAHHO MCIOJIb30BaTh PEUEBBIC CPEJICTBA B COOTBETCTBUH
C 3aJadyel KOMMYHHMKAIIMM JUISI BBIPAXEHUS CBOMX YYBCTB, MBICIEH U
NOTPeOHOCTEH ISl TIAHUPOBAHUS M PETYISAIUA CBOCH NESITEIHHOCTH; BIaJCHUC
YCTHOM M THMCBMEHHOM pEYbI0, MOHOJOTMYECKOM KOHTEKCTHOM PpEYbIo.
OO0y4arouuncst CMOXeT:

® ONpEeNeITh 33/1ayy KOMMYHUKAIIUA U B COOTBETCTBUU C HEM 0TOMpaTh
peyeBbIe CPEACTBA;

e OTOMPATH U UCIIOJIL30BATh PEUEBBIE CPEJICTBA B IIPOILIECCE KOMMYHUKAIINU C
JIPYTUMH JIFOABMU (AUAJOT B MMape, B MAJIOW TPYIIIE U T. 11.);

® IIPEACTaBISATH B YCTHOM WJIM MUCbMEHHON (popMe pa3BEepHYTHIN IJIaH
COOCTBEHHOM JEATEIILHOCTH;

e CoOJIIOAaTh HOPMBI MMyOJIMYHON peuu, PEriaMeHT B MOHOJIOTE U JUCKYCCHH B
COOTBETCTBHM C KOMMYHUKATUBHOW 3a]1a4€ii;

® BBICKA3bIBATh U OOOCHOBHIBATH MHEHHUE (CYKACHHUE) U 3aMpaliuBaTh MHCHUE
MapTHepa B paMKax JUaJiora;

® [IPUHUMATH PEIICHUE B X0JI€ AUAJIOTAa U COTJIACOBBIBATH €I0 C
cO0ECEeTHUKOM;

® CO3/1aBaTh MUCbMEHHBIE «KIUIITUPOBAHHBIEY» U OPUTHHATILHBIE TEKCTHI C
HCTIOJ30BaHUEM HEOOXOAUMBIX PEUEBBIX CPE/ICTB;

® UCIIOJL30BaTh BepOabHbIE CPEeACTBA (CPEACTBA JJOTUUECKOM CBSA3M) AJIsI
BBIJICJICHUSI CMBICIIOBBIX OJIOKOB CBOETO BBICTYIJICHUS,

® HCIIOJb30BaTh HEBepOAJbHBIC CPEACTBA UM HATJISHBIC MaTePHAJIbI,
MOATOTOBJIEHHBIE/OTOOPAHHBIE MOJT PYKOBOACTBOM YUHUTEIS;

e jenaTh OIICHOYHBIA BBIBOJL O JIOCTMIXKEHMHM I€JIM KOMMYHUKAIUU
HETOCPEJCTBEHHO  TOCJIE  3aBEpUICHUS KOMMYHHKATHBHOTO KOHTakTa U
000CHOBBIBATh €r0.

13. ®opmMupoBaHwe HW  pa3BUTHE KOMIICTCHTHOCTH B  00JIaCTH
WCIIOJIb30BaHUsl HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (fanee —
HKT). O0yuaromuiicsi CMOXKeET:

® [ICJICHANPABIEHHO HCKAThb W HCIOJb30BaTh HMH(POPMALMOHHBIE PECYPCHI,
HE0OXOUMBIE ISl peIeHUs! yUeOHBIX U MPAKTUYECKHUX 3a/1a4 C TTIOMOIIBIO CPECTB
UKT;

e BbHIOMpATh, CTPOUTH M HCIIOJB30BATHh aJCKBATHYIO HH(OPMALUOHHYIO
MOJIETIb JIJIsl TIEPEAAYu CBOUX MBICIEH CPEICTBAMU €CTECTBEHHBIX U (POPMaIbHBIX
A3bIKOB B COOTBETCTBUH C YCIOBUAMH KOMMYHHKALINH;



® BBIICIATH HH(ODOPMAITMOHHBINA ACTIEKT 3a7a9d, OTICPUPOBATH JAHHBIMH,
HCMOJIb30BaTh MOJIEIIb PEIICHUS 3a/1a4H;

® LCMOJB30BaTh KOMITBIOTEPHBIC TEXHOJIOTMM (BKJIIOYAs BBHIOOP a/Je€KBATHBIX
3a/laye MHCTPYMEHTAJBHBIX MPOTPAMMHO-aNNapaTHbIX CPEJCTB U CEPBUCOB) IS
penieHust THHOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX YU4e€OHBIX 3a/1a4, B TOM YHCJIE:
BBIUMCIICHHE, HAITUCAHHE TOKJIAI0B, pedepaToB, CO3/1aHue MPe3eHTalU 1 JIp.;

®  HCMOJb30BaTh HHPOPMAIIHIO C YIETOM 3TUYECKUX U MTPABOBBIX HOPM;

e co3maBaTh HMHGOPMAIMOHHBIC PECYpChl Pa3HOTO THIA WM I Pa3HBIX
ayIUTOPH, COOMI0AaTh HHOOPMAITMOHHYIO TUTUEHY U TIpaBujia HHGOPMAITMOHHON
0€e30MacHOCTH.
npeomemubie.

e (dopMUpOBaHHME TMPEJCTABICHUN O MaTeMaTHKEe KaK O METOJIe ITO3HAHUS
JIEUCTBUTEIILHOCTH, MO3BOJISIONIEM ONMUCHIBATh U U3Yy4YaTh PEAJbHBIC MPOILECCHl U
SIBIICHMS,

® pa3BUTME YMEHH paboTaTh C Y4YEOHBIM MATEMATHYECKHUM TEKCTOM
(aHanu3UpoBaTh, M3BJIEKATh HEOOXOAMMYIO HMH(OpPMALMIO), TOYHO U TPaMOTHO
BBIPAKATh CBOU MBICIIA C TPUMEHEHUEM MAaTEMaTUYECKON TEPMUHOJIOTUH U
CUMBOJIMKHU, TPOBOJUTH KJIacCU(UKAIIUH, JIOTHYECKHE OOOCHOBAHMS,
J0KA3aTeJIbCTBA MATEMATHYECKUX YTBEPKICHU;

® PAa3BUTHUC HpeI[CTaBJIeHI/Iﬁ O 4YHCJIC N YHUCJIOBBIX CUCTCMaAaX OT HATYPAJIbHBIX
a0 I[CﬁCTBI/ITGJ'IBHBIX qucCeil; OBJIAACHHMC HAaBbIKaMM YCTHBIX, IMIHCbMCHHBIX,
HHCTPYMCHTAJIBHBIX BLI‘-II/ICJ'IGHI/Iﬁ;

® OBJIAJICHUE CHUMBOJIBHBIM SI3BIKOM aireOpbl, NpUEMaMH BBITOJHEHUS
TOXKJIECTBEHHBIX TPEOOpa30BaHUN BBIPAKECHUM, PEIICHUsS] YPaBHEHUMU, CHUCTEM
YPaBHEHHM, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUSI MOJCIIMPOBATh PEATbHBIE
CUTyalldd Ha S3bIKE anreOpbl, HUCCIEAOBATh IOCTPOCHHBICE MOJEIU C
UCIIOJIb30BAaHUEM armapara aareopbl, HHTEPIPETUPOBATD MOJYYCHHBIN PE3YIIbTAT;

e OBJAJCHUE CHUCTEMOH (PYHKIHMOHAIBHBIX IIOHITHH, pa3BUTHE YMEHUS
WCIIONB30BaTh  (PYHKIMOHAIBHO-TpaduuecKue TMPEeJACTABICHUS ISl PElICHUs
pa3IMYHBIX MATEMATUYECKUX 3a1ad, JJIs OINMUCAHWS U aHaIu3a pPeallbHbIX
3aBUCUMOCTEH;

® OBJIQJICHUE TPOCTEHIIMMHU CMOCOOAMH  TPEACTaBICHUS H  aHajlu3a
CTaTUCTUYECKUX JaHHBIX; (POpMHpOBaHHE TMPEACTABICHUN O CTAaTUCTUYECKUX
3aKOHOMEPHOCTSIX B pEalbHOM MHPE M O PA3JIMYHBIX CIOCO0AaX UX W3YUYEHHS, O
NPOCTEUIINX  BEPOSITHOCTHBIX  MOJENAX; Pa3BUTUE yMEHUH  W3BJICKATh
uH(popMalMio, TMPENCTABICHHYI0 B TaOJuIlax, Ha JAuarpaMmax, TIpadukax,
ONMCHIBATh M AHAIM3UPOBATH MACCHUBBI YHMCJIOBBIX JAHHBIX C TMOMOIIBIO
NOAXOMSIIMX  CTATUCTUYECKUX  XapPaKTEPUCTHK, HCMOJIb30BaTh IOHUMAaHUE
BEPOSATHOCTHBIX CBOMCTB OKPY’KAIOIINX SIBIICHUM ITPU NPUHATHUH PEILICHUN;

® pPa3BUTHE YMEHUN NPUMEHATh W3YyYECHHBIE IMOHATHS, PE3YyJbTAaThl, METOMbI
JUISL peLIEHUs 3a71a4 ITPAKTUYECKOI0 XapaKkTepa U 3a4a4 U3 CMEXHBIX TUCIUIUINH C
WCIIOJIb30BAaHUEM IPU HEOOXOJMMOCTH CIPABOYHBIX MATEPHAIOB, KOMIIBIOTEPA,
MIOJIb30BATHCS OLIEHKOM M MPUKUAKON NpU MPAKTUYECKUX PACUETaX;



e (opMHupOBaHWE MIPEACTABICHHUSI 00 OCHOBHBIX M3y4aeMbIX MOHATUSX:
nH(pOpMaIs, aNrOPUTM, MOJIENTh — U UX CBOWCTBAX;

® DPa3BUTHUE AJTOPUTMUUYECKOTO MBIIUICHUS, HEOOXOIUMOTO JIJIsi
npodeccruoHanbHOM IeITeIbHOCTH B COBPEMEHHOM OOIIECTBE;

e (opMmupoBaHrEe yMEHUN (HOpMaATU3AINHN U CTPYKTYPHUPOBAHUS HHPOPMAIIH,
YMEHHUS BBIOMpATh CIMOCOO TPEACTABICHUS JAaHHBIX B COOTBETCTBHH C
MMOCTaBJICHHOW 3amadyell — TaOJWIel, CXEeMbl, TpaduKh, JUATPAMMBI, C
UCIIOJIb30BAaHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 0OPAOOTKU JAHHBIX;

e (opMHpOBaHHME HABBIKOB U YMEHHMH 0€30IacCHOTO U I1e1ecOo00pa3HOro

IOBEJIEHUS IIPU paboTe C KOMIBIOTEPHBIMU IporpamMmamu U B IHTepHeTe, ymeHus
co0II0AaTh HOPMBI HH(POPMAIIMOHHOM STUKHU U TPaBa.

COAEPKXAHUE YYEBHOI'O ITPE/IMETA

JJIeMEeHTbI TEOPUH MHOKECTB M1 MATEMAaTHYECKOM JIOTUKH

Cornacio ®I'OC ocHoBHOrO 001Ier0 00pa3oBaHMs B KypCc MaTeMaTHKU
BBeJEH pazaen «Jloruka», KOTOpbIA HE MPEAINONAraeT JONOJIHUTEIbHBIX YACOB Ha
M3YYCHUM U BCTPAMBACTCS B pa3lIMUHbIE TEMbl KypCOB MaTEMAaTHKU W
MPEBAPSAETCS 0O3HAKOMJICHUEM C PJIEMEHTAMU TEOPUH MHOXKECTB.

MHo:KecTBa M OTHOIIIEHUSI MEKy HUMH

MHOXeCTBO, Xxapaxmepucmuieckoe C80UCMBO MHONCeCmed, SIEMEHT
MHOXXECTBa, Nycmoe, KOHeyHoe, OeckoHeuHoe MHodxcecmeo. 1loIMHOXKECTBO.
OTHOUIEHHUE TMPUHAIJIEKHOCTH, BKIIOUEHUS, PAaBEHCTBA. DJIEMEHTHl MHOXECTBA,
CIIOCOOBI  3aJlaHUSI MHOXKECTB, PACHO3HABAHUE NOOMHONCECME U IJIEeMEHMO8
NOOMHOIHCECME C UCNONIb308AHUEM KPY208 Jiliepa.

Onepauuu Ha/l MHOKECTBAMH

[lepeceuenne u  OO0BEAUHEHUE MHOXKECTB. Pasnocmb  MHOJICECmS,
oononnerue MHuodcecmsea. HMumepnpemayus onepayuil HAO MHONCECMBAMU C
nomowbio Kpy208 Junepa.

JJIeMEeHTBI JIOTHKHU

Onpenenenue. YTBepxkAcHUS. AKCMOMBI M TeOpeMbl. Jl0Ka3aTeibCTBO.
JlokazatensCcTBO OT MPOTHUBHOTO. Teopema, oOpatHasi nanHou. Ilpumep wu
KOHTPIIPUMED.

Bbicka3biBaHus

NcTUHHOCT, M JIOKHOCTH  BBICKa3biBaHUs. Clodichble U npocmole
gvickazviganus. Onepayuu HAO 8bICKA3bIGAHUAMU C UCNONb30BAHUEM TOSUYECKUX
CBA30K: U, UL, He. YC06Hble 8blCKA3bIBAHUS (UMNIUKAYULL).

Yuciaa

PanuonajabHbIE YHCIa

MHoOXxecTBO panuoHalnbHbIX uyucel. CpaBHEHUE PANMOHAIBHBIX YHCEN.
JlelicTBUSL ¢ panuMoOHAIbHBIMU yuciaaMu. [Ipedcmasnenue payuoHaibHO20 YUCIA
0ecsAmuyHol OpoodvIO.

HppaunonaiabHbie yncia

[lonatne wuppanumoHadbHOrOo 4uucia. Pacno3HaBaHue UMPPALMOHAIBHBIX
gncen. [IpuMepsl 10Ka3aTenbeTB B anredpe. VpparmoHansHOCTh 9ucia - 2 . 8



[Ipumenenue B reomerpuun. CpagHenue uppayuonanbhvlx uucein. Muoocecmeso
0elCmMeUmenbHblX Yucel.

ToxnecTBeHHbIE IPe0OPa30BAHUA

YucsioBble U 0yKBEeHHbIE BbIPasKeHUSA

BelpaxxeHne ¢ mnepeMeHHOM. 3HauyeHue BblpaxkeHus. lloxcraHoBka
BBIPAKEHUI BMECTO MEPEMEHHBIX.

Heabie BbIpakeHUs

CreneHb c HaTypaJlbHBIM TOKa3aTelleM U e¢ cBoicTBa. IIpeoOpazoBanHus
BBIPKEHUM, COIEPKAIIMX CTENIEHU C HATYypaIbHBIM IMOKA3aTEIIEM.

OpHowneH, MHOro4wieH. JleMcTBHUS ¢ OHOYICHAMH W MHOTOWICHAMU
(cnoxeHue, BBIYMTAHHE, YMHOXEHHE). DOpMysbl COKPAIIEHHOTO YMHOKECHHUS:
pPa3HOCTh KBAJAPATOB, KBaJApaT CYMMBI U Pa3HOCTH. Pa3noxeHne MHOTOWIEHA HA
MHOXXHUTENIM: BBIHECEHHE OOIIEro MHOXHTENS 3a CKOOKU, 2epynnuposKa,
npumeHenue QopmMyn COKpauwjeHHo20 YMHodcenus. Keadpamuwiii mpexynen,
pasnodicenue Keaopamuo2co mpexuieHa Ha MHOMCUMEIU.

/ApoOHO-paniuoHa/IbHbIE BHIPAKEHUS

Crenenp c 1enbIM Mokazatenem. I[IpeoOpazoBanue IpOOHO-TMHEHMHBIX
BBIPDOKECHMI:  CJIOXKEHUE, YMHOXXEHHE, JeNeHue. Aneeopauueckas  OpoOb.
Jlonycmumble 3nHaueHUus nepemMeHHulX 8 OpPOOHO-PAYUOHANILHLIX BbIPANCEHUSX.
Cokpawenue ancebpauveckux opooei. llpusedenue ancebpauveckux opoobei K
obwemy 3Hamenamenio. [leiicmeus c aneebpauveckumu OpoOAMU. CROJCEHUe,
gbluUmanue, YMHOJCeHUe, OelleHue, 8036e0eHUe 8 CINeneHb.

IIpeobpazosanue gvipasiceHull, cOOePHCAUUX 3HAK MOOYJIAL.

KBaaparHbie kopHH

Apudmernueckuii KBaapaTHbI KopeHb. [IpeoOpazoBaHue BbIpaKEHUH,
coJiepKaluX KBaJpaTHbIE KOPHHU: YMHOXKEHUE, JIeJIEHNE, BHIHECEHUE MHOKUTEIS
U3-T10]1 3HAaKa KOPHS, 6HECEeHUe MHOACUMEN NOO 3HAK KOPHS.

YpaBHeHMs U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. (CBOWCTBA YHCIOBBIX pPABEHCTB. PaBEHCTBO ¢
IIEPEMEHHOU.

YpaBHeHus

[lonsiTne  ypaBHeHHMS W  KOpHS  ypaBHeHHsS. [Ipedcmaénenue o
pasHocunvHocmu  ypaguenui. (Qbnacmev onpeodeneHus ypasHeHus (obaacme
O00NYCMUMbIX 3HAYEHUL NePeMEeHHO).

JIuHellHOe ypaBHEHHE U er0 KOPHU

Pemienne nuHENHBIX ypaBHEHUU. Jluweunoe ypasHeHnue c napamempom.
Konuuecmeo kopmueti nuneunoco ypaeuenus. Pewenue numelinvix ypasHeHuu ¢
napamempom.

KBanpaTHoe ypaBHeHHE U €r0 KOPHH

KBaapaTtHele ~ ypaBHCHHS. Hemonaple  KBagpaTHbIE  ypaBHCHUS.
JIMCKpUMUHAHT KBaJpaTHOro ypaBHeHUsa. @Dopmylia KOpHEHl KBagpaTHOIO
ypaBHeHus. Teopema Buema. Teopema, obpammuas meopeme Buema. Pemenwue
KBaJPAaTHBIX ypaBHEHUH: WMCIOJb30BaHUE (POPMYINBI I HAXOXKIACHUS KOPHEH,
epaghuyeckuti Memoo peuilenuss, pasiodiceHue Ha MHodIcumenu, no0Oop KopHell ¢



ucnonvzosanuem meopemvl Buema. Konuuecmeo kopuell K8a0pamuozo ypagHeHus.
B 3a8ucuUMocmu om e2o Ouckpumunauma. buxkeaopamnvie ypasnenus. Ypasnenus,
C800UMbBLE K IUHEUHbIM U KeaopamHuwviM. Keaopammubie ypasHeHus ¢ napamempom.

/{po0HO-paniuoHaIbLHbIC YPABHEHHUS

Pemenue npocremmx 1poOHO-TUHEHHBIX YpaBHEHUN. Peuterue OpobHO-
PAYUOHATILHBIX YPAGHEHULL.

Memoowvl pewienuss ypagHeHuii: Memoovl PAGHOCULbHBIX Npeodpa308aHull,
Memoo 3ameHbl NepemMeHHou, epaghuueckuti memood. Hcnonvsosanue ceoUcms
@yHKYUL nPpU peutenuu YpagHeHUIl.

IIpocmeriwiue uppayuonanvrovle ypasHeHus eudaw-f X =a, ‘.f X = é X .

Ypasnenus suoa x "_a Ypaeuenus 6 yenvix uucnax.

Cucrembl ypaBHeHH

YpaBHeHHEe ¢ JAByMs INEpeMEHHbIMH. JIMHEHHOE ypaBHEHUE C JIBYMs
nepeMeHHbIMU. [Ipsamasn Kax epaguueckas unmepnpemayus JUHEUHO020 YPAGHEHUs
¢ 08y M1 nepeMeHHbIMU.

IlonaTHe cucrteMsl ypaBHeHNU. Pemienue cucreMsl ypaBHEHHMN.

Mertoapl penieHns: CUCTEM JIMHEWHBIX YPABHEHHN C IBYMs IEPEMEHHBIMM:
epaghuveckuti Memoo, Memoo CJl0JHCeHUs, METOJT TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBenctBa

Uucnosble HepaBeHcTBa. (CBOMCTBa 4YHCIOBBIX HepaBeHCTB. IIpoBepka
CIPAaBEUINBOCTH HEPABEHCTB IIPY 33/IaHHBIX 3HAYCHMSIX [TEPEMEHHBIX.

HepagenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. Obaacms
onpeoeneHus Hepagencmea (061acmes OONYCIMUMBIX 3HAYEHUL NePEMEHHOLL).

Pemienne 1MHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezo pewenus. Pewenue K8aopamHix
HepaseHCcmas: UCNONb308AHUE CBOUCE U 2PAPUKA KBAOPAMUYHOU (DYHKYUU, MEMOO
UHMEPBANos. 3anuch peuleHus KeaopamHo20 HePaeeHCmaa.

Pewenue yenvix u  OpoOHO-payUOHANLHLIX — HEPABEHCME  MEmMOOOM
UHMEPBANOG.

CucremMbl HEpaBEHCTB

CucTeMbl HEPaBEHCTB C OJHOM NEPEMEHHOM. Perenne cnucreMm HeEpaBeHCTB ¢
OJIHOM MEePEeMEHHOMW: JIMHEWHBIX, kgadpammubix. 300paxkeHne perieHusi CUCTEMbI
HEPABEHCTB Ha YMCIIOBOM MPSIMOM. 3alTUCh PEIICHUs CUCTEMbl HEPABEHCTB.

DyHKUNHA

IonsaTHe PyHKIUH

JlexapToBbl KOOPJMHATHI HA IUIOCKOCTU. POPMUPOBAHUE MPEACTABIECHUN O
METanpeIMETHOM TOHATUU «KoopAuHaTb». CrnocoObl 3amaHus  (PYHKIHMA:
aHanUTHYeCKul, Trpaduueckuii, Tabmuunbid. [papuxk Pynxuuu. [Ipumepst
(YHKIMM, TMONy4aeMbIX B TMPOIECCE HCCICNOBAHUS PA3JIUYHBIX pPeaJbHBIX
IPOLIECCOB U pellieHus 3a1a4. 3HaueHne PyHkiuu B Touke. CBoCTBA (DyHKIIMIA:
o0JacTp  ONpeneNieHus,  MHOXECTBO  3HAYECHHUW,  HYJIM,  IPOMEKYTKU
3HAKOIIOCTOSIHCTBA, YeMHOCHb/HeYemHOoCMb, TIPOMEXYTKHA BO3pacTaHUs U



yObIBaHMS, HAMOOJBITNICE U HAUMEHbIIIee 3HadeHus1. VccnenoBanue GyHKImM 10 e¢
rpaduky.

lIpeocmaenenue 06 acumnmomax.

Henpepuvignocmo ¢hynxyuu. Kycouno 3aoannvie ghynxkyuu.

JIuneiinas pyHKuus

CpoiicTBa U rpaduK JTMHEHHON (QYHKIMH. YTIOBOM KOA(DPHUIIMEHT TmpsIMOH.
Pacnionoxxenue rpaduka JMHEHHOW (YHKIMM B 3aBUCHMOCTH OT €€ YIJIOBOTO
koa(¢uimenTa U cBoOOIHOTO uiieHa. Haxoowcoenue kodg@uyuenmos NUHEUHOL
@YHKYUU No 3a0aHHBLIM YCIOBUAM: HPOXONHCOEHUE NPAMOU Yepe3 08e MOUKU C
3a0aHHBIMU  KOOPOUHAMAMU, HPOXOHCOeHUe NPAMOU uepe3 OAHHYIO MOUKY U
napanienvHol OaHHOU NPAMOU.

KBagparuynas gyHkuus

CaoiictBa u rpadux kBagpaTuyHou ¢yHkIuu (mapadona). l[locmpoenue
epaghuxa xeaopamuunou Qyukyuu no mouxam. HaxoxaeHue Hyjaeh KBaapaTUIHOU
GYHKIMU,  MHOXMCECm8a  3HAYEHUU,  NPOMENCYMKO8  3HAKONOCMOSHCMEA,
NPOMENCYMKO8 MOHOMOHHOCU.

OO0paTHasi NPONOPUHOHAIBHOCTD

k

K g=E
CBoiicTBa QYyHKIMH Y = I . ['unepOoua.

I'pagpuxu ¢ynkuyuii. Ilpeobpazosanue epaguxa yukyuu y = f ( x) on4a
nocmpoenus epaguxos hyukyuii 6uoa y = af (kx +b ) +c.

I'paguxu pynxyuii y = a+x—+k b, yLx,y =P,y =kl

IHocnenoBaTeIbHOCTH U MPOTPeCcCH

Yucnosas [OCJIEA0BATEIBHOCTb. [Tpumepsr YUCJIOBBIX
nocyenoBaTeabHOCTe. beckoHeuHble MOCaen0BaTeNbHOCTH. ApudmeTnyeckas
nporpeccus U e¢ cBoicTBa. ['eoMerpuueckas nporpeccusi. @opmyna obwe2o unena
U CYMMbl 1l NEPBbIX UNEeHO8 apUpMemuyeckou u 2eoMempuiecKkoll npozpeccull.
Cxoosuyascs ceomempuyeckas npocpeccus.

PemieHue TeKCTOBBIX 32/1a4

3agaum Ha Bce apudmMeTHUecKe AeiiCTBUS

Pemenue TekcToBBIX 3aau apudmMerndeckum crnocodboM. Mcnonb3zoBanue
Ta0JIUI, CXEM, YePTEKEH, IPYTrux CPeACTB MPEACTABICHUS JAaHHBIX MMPU PEIICHUU
3a/1a4H.

3agaum Ha ABMAKEHHE, PA00Ty U OKYIIKH

AHanm3 BO3MOKHBIX CUTYaIMil B3aMMHOTO PACTIONOKEHUS O0OBEKTOB MPU UX
JBUYKEHUHU, COOTHOIIICHHSI 00BEMOB BBIMOJIHAEMBIX padOT IMTPU COBMECTHOM padoTe.

3ajgaum HA YACTH, 10U, TPOUEHTHI

Pemenne 3amay Ha HaxoXKJ€HHWE YacTH YUCIAa M YUCIa MO €ro 4YacTu.
Pemenue 3amad Ha mpoueHTH W J0aM. [IpuMeHeHue Nmpomopuuil mpu perieHun
3aaad4.

Jlornueckue 3a1a4u

Pemenue noruveckux 3anad. Peutenue n1oeuteckux 3a0ad ¢ NOMOUbIO
epacghos, mabauy.



OcHOBHBbIE MeETOAbI pelleHusl TEKCTOBBIX 3aJa4: apupMeTHIecKui,
anreOpanueckuii, mepedbop BapuaHTOB. [lepsuunvie npeocmasienuss 0 Opyeux
Memooax peutenus 3a0ay (ceomempuyeckue u spaguyeckue memoosl).

CTaTucTHKA U TeOPHUsi BepPOsiTHOCTEM

Crarucruka

Tabmuunoe wu Trpaduyeckoe TMPEACTABICHUE JaHHBIX, CTOJOYAThIC W
KpYroBblE€ JUarpamMmbl, TpauKky, NpUMEHEHUE JuarpaMm H TpaQuKoB s
OTHCAHUS 3aBUCHMOCTEH pEaNbHBIX BEIMYMH, H3BJIICUeHWE WHOOpPMAIMU W3
Tabnui, auarpamMMm U rpadukoB. OnucaTenbHbIE CTATUCTHYECKHE MOKa3aTeln
YHCIOBBIX HAOOPOB: cpeaHee apudmernyeckoe, Mmeduana, HaUOOIbIIEE WU
HavMeEHbIlIee 3HaUYeHusA. Mepbl paccenBaHus: pa3Max, OUCHEPCUsl U CMAHOAPMHOE
OmKIOHeHUe.

CnyuaiiHas U3MEHYMBOCTh. VI3MEHUMBOCTH TpU H3MEpEHUsX. Pewarowue
npasuna. 3aKkOHOMEPHOCMU 8 USMEHUYUBLLX BETUYUHAX .

Ciayuaiinbie COOBITHS

CrnyyaliHble OMNBITHI (IKCIIEPUMEHTHI), 3JIE€MEHTapHbIE CIy4YalHbIE COOBITHA
(ucxomel). BepodrHocTn 3rmeMeHTapHBIX CcOObITH. COOBITHS B Ciy4allHBIX
AKCIIEPUMEHTaX M OJaronmpuUsTCTBYIONIME dJEMEHTapHble coObITUS. BepostHOCTH
CIIy4ailHbIX COOBITUNA. OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH.
Knaccuueckre BepOSITHOCTHBIE ONBITHI C KCIOJIB30BAHHEM MOHET, KyOUKOB.
lIpeocmaenenue cobvimuii ¢ nomowwto ouazpamm Junepa. IIpomusononodichvle
coovimus, 00OveOuHeHue U nepecevenue codovimuu. Ilpasuno croxceHus
seposmuocmeti. Cuyuatinviii 6vi00p. Ilpedcmasnenue skcnepumenma 6 6uoe
oepesa. Heszasucumvle codvimus. YmuoowceHue eeposmuocmeli He3ABUCUMbBIX
cobvimuti. Ilocnedosamenvuvie Hezasucumvie ucnvimanus. llpeacraBieHue o
HE3aBUCHUMBIX COOBITHSAX B KU3HH.

Inemenmovt KOMOUHAMOPUKU

Ilpasuno ymmooiwcenus, nepecmanosku, gaxkmopuan uucia. Couemanus u
yucno covemanuu. Qopmyna wucna covemanuu. 1peyeonvnux Ilackans. Onvimoi ¢
OONbUIUM  YUCTIOM  PABHOBOSMOJICHLIX INEMEHMAPHLIX coOblmull. Bviuucnenue
geposmHocmell 8 ONbIMAx ¢ NPUMeHeHUueM KOMOUHamopuulx popmyn. Mcnotmanus
bepuynnu. Ycenex u meyoaua. Beposmnocmu cobvimuil 6 cepuu UCHbIMAHUL
bepnynnu.

Cnyuaiinole eenuuunbl

3Hakomcmeo co  CAYYAUHBIMU  GEIUYUHAMU HA NPUMEPAX KOHEYHbIX
OUCKPEMHbIX CTYYAUHBIX BENUYUH. Pacnpeoenenue eeposmHocmel.
Mamemamuueckoe  oorcuoanue. Ceouicmea MamemMamuiecko20  OHCUOAHUSL.
Ilonamue o 3axone Oonvwiux uucen. Mzmepenue eeposmuocmei. Illpumenenue
3aKOHA OONbWUX HYUCel 6 COYUONO2UlU, CMPAXO8aHUu, 6 30PABOOXPAHEHUMU,
obecneuenuu 6e30nacHOCmMuU HACEeNeHUs 8 YPE3B8bIYAUHBIX CUMYAYUSIX.

HUcTropust MaTeMaTUKHU

Bosnuxnosenue mamemamuku Kaxk Hayku, smansl ee pazeumusi. OCHOBHble
pasoenvl mamemamuru. Beloarowuecsa mamemamuxku u ux 6K1a0 6 pazeumue
HAYKU.



beckoneunocmv mmooicecmea npocmuix uucen. Hucia u OnuHbl 0ompesKos.
Payuonanvuvie uucna. Ilompebnocmv 6 uppayuonaneuwix uwuciax. Illkona
lugpazopa

3apooicoenue ancebpwvt 6 neodpax apugpmemuru. An-Xopesmu. PoowcoeHue
oykeennou cumeonuxu. Il.@epma, @. Buem, P. [lexapm. Hcmopus eonpoca o
HAaxooicoeHuu Gopmyn KopHeu aneedpauyecKux YpasHeHull cmenemetl, OO0blUUxX
yemuipex. H. Tapmanws, [[c. Kapoano, HX. Abens, 3.1 anya.

llosgnenue  memooa KOopouHam, n0380J1510Ue20 nepegooumuy
2eomempuyieckue 00vekmol Ha A3bIK aneeopul. [lossenenue epaguxos ynrkyuii. P.
Jexapm, 1. @epma. Ilpumepvi paznuunsvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeo (Qubonauuu) o Kpoauxax, uucia
Qubonauuu. 3aoaua o waxmamuou oocke. Cxooumocms 2eomMempuieckol
npoepeccuu.

Hcmoxu meopuu eeposimnocmeti. cmpaxogoe oeno, azapmuvle uepul. 1.
@epma, b.1lackans, A. bepuynnu, A.H.Koamozopos.

Ponv  poccutickux  yuenvix 6 pazeumuu mamemamuxu. J1.Jiinep.
H.U.Jlobauesckuii, I1.J1. Yebviwes, C. Kosanesckasn, A.H.Koamozcopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp I, wxona mamemamuueckux u
Hagueaykux Hayx, paseumue poccuiicko2o ¢groma, A.H.Kpwinos. Kocmuueckas
npoepamma u M.B.Kenowuu.



TEMATHYECKOE IINTAHUPOBAHUE

C ONIPEJIEJIEHMEM OCHOBHBIX BUJIOB YYEFHOM JESATEJBbHOCTH

TemaTndeckoe MIaHUPOBAHUE pPEATM3YET OJUH W3 BO3MOJXKHBIX IOJXOJOB K PACIPEICICHUI0 M3y4aeMoro maTepuaia
JUHUU ydeOHO-MeToaudeckux KomiuiekcoB (YMK) «Anrebpa» 7-9 wmaccoB aBtopoB: JlopodeeBa I'.B., CyBopoa C.b.,
bynumosuy E.A. u 1p..

B mpuMepHOM TeMaTHYECKOM IUTAHUPOBAHUH PA3CIIbl OCHOBHOTO COJICPKAHUS Pa30UThI HA yIeOHbBIE TEMBI B
MOCJIEIOBATEILHOCTH UX U3YUYECHHS 10 YUeOHUKaM

- AnreGpa. 7 knacc : yue0. juis obmeoopazosar. opranuzanmii / I'.B. Jlopodees, C.b. CyBoposa, E.A. byaumoBu4 u ap. —
M : IIpocsemienue, 2014 — 287 c. : un.;

- Anre6pa. 8 kiacc : yue0. aiisg obieodpaszonat. opranuzanuii / I'.B. Jopodees, C.b. CyBoposa, E.A. BynumoBuy u ap. —
M : IIpocsemenue, 2014 — 288 c. : um.;

- Anre6pa. 9 kiacc : yue0. aiisg ooieodpaszonat. opranuzanuii / I'.B. opodees, C.b. CyBoposa, E.A. bynumoBuy u ap. —
M : IIpocsemienue, 2015 — 336 c. : un.;

7 Kjacc
Howmep rnaser/ HanmenoBanue OcHOBHOE coJiepKaHuE KommuectBo XapakTepucTuka
naparpada riaBbl/maparpada 4acosB OCHOBHBIX BUJIOB YUEOHOMU
JESTEHbHOCTU
I'naBa | JIpoOu 1 NpOIEeHTHI 12 OnepupoBath Ha 0a30BOM
1.1 CpaBHeHue Jipo0ei MHOXecTBO 2 ypoBHe ™ MOHATUSIMU:
1.2 Boeruucnenus c paIrMOHATBHBIX YHUCEe. 2 MHOECTBO, AJIEMEHT
parMoHaIbHBIMUA YUCIIAMU CpaBHeHue paIrMoHaIbHBIX| MHOKECTBA, IOAMHOXKECTBO,
1.3 CreneHb ¢ HaTypalbHBIM quces. JevicTBus v 2 MPUHAJJICKHOCTD; 3a/1aBaTh
MoKazaTeyieM parmoHaIbHBIMA YUCITAMH. MHOXECTBA TIEPEUHCIICHUEM
14 3aa4n Ha MPOILIEHTHI Ilpeocmasnenue 3 X BJIEMEHTOB.

1 . .
31ech U 1ajnee — pacro3HaBaTh KOHKPETHBIC MIPUMEPHI OOIIHX MOHITHI 10 XapaKTePHBIM MPH3HAKaM, BBIIIOIHATH JCHCTBUSA B COOTBETCTBUU C ONPEICICHUEM U
MPOCTEHIINMHU CBOIICTBaMU IMOHATHH, KOHKPETU3UPOBATh MPIMEPAMH OOIINE TTOHSTHS.



1.5

Crartuctuueckue
XapaKTePUCTUKHU

[payuonanvroco yucna
oecsimuunol 0poobIO.

1.6 [locnennsiss umdpa  cremneHu CreneHb ¢ HaTypaJbHBIM
(/s mex, komy unmepecno)  |mokasaTeeM.

Kontponsnas pabora  No 1 « [pobu u Pemenne 3a7a4  Ha

MPOLICHTHI» MPOILICHTH W J0oiu. PemieHue

TEKCTOBBIX 3a/ay|

apu(PMETUYECKUM  CIIOCOOOM.

Hcnonb3oBanue Tabiull, CXeM,
YEPTEKEN, JPYTHUX  CPENCTB
MIPEICTABIICHUS JTAaHHBIX  TIpH
pELIEHNH 3a1a4H.

TabnuuHoe 5|
rpaduyeckoe  IPEICTABIICHUE
JTAHHBIX, crojbuaTeie U
KPYTOBBIC JarpamMMel,
NPUMEHEHUE  JAuarpamm Jyis|
OIUCAHUS 3aBUCHUMOCTEH
peaTbHBIX BEJINYMH,
u3BjeueHUe uWHMOpPMAIUU U3
Ta0JIuII, JarpaMmm.
OnucaTtenbHbIC
CTaTUCTHUYECKUE  TIOKA3aTelu
YUCJIOBBIX HAOOPOB:  CpeaHee
apupMETHIECKOE, Meouana,
HauOoNbIIEE W  HAaUMCHBIIICE
3Ha4YeHus. Mepbl paccenBaHMUs:
pazmax.

OnepupoBath Ha 0a30BOM

YPOBHE TTOHATHUSIMH:
HAaTypaJIbHOE YMCIO, LEJI0e
YHCJIO, OOBIKHOBEHHAS]]
IpoOb, necaTudHas ApoOb,

CMeIIaHHas poOBb,
palMoOHaIbHOE YHCJIIO;
HCIO0JIb30BaTh CBOMCTBA
YHCEN U MpaBuiia JEUCTBUA

npu BBITIOJITHCHUH

BBIYMCJICHUN; HCIIOJb30BaTh
MPU3HAKHU JICTUMOCTH Ha 2,
5, 3,9, 10 npu BEINOJIHEHUH

BBIUMCIICHUM M PCIICHUH
HCCIIOXXHBIX 3aJa4,
BBIITIOJIHATDH OKPYIJICHUC

pannOoHaJIbHBIX quCcea B
COOTBCTCTBHHU C IIpaBHUJIaMU,

pacno3HaBaTh
palOHAIIbHbBIC YHUCIa;
CpaBHMBATh YUCJIA.

BeInonHATh HECJIOKHBIE
peoOpa3oBaHms TS
BBIYHCIICHUS 3HaYEHUH
YHCJIOBBIX BBIPAKECHUU,
COJIEpKAIllUX  CTENEHU C

HaTypaJbHbIM I10Ka3aTeJIeM.
OueHuBath pe3yJbTaTh]




BBIUMCIICHUM IIpru peIICHUU

IIPAKTUYECKUX 3a1ad4;
BBITIOJIHATH CpaBHEHUE
Yucen B peaAIbHBIX
CUTYalUX; COCTaBIIATh
YHCJIOBBIE BBIPAXEHUS NPU
pelIeHnN IIPAKTUYECKUX

3a1a4 W 3a1a4 U3 Jpyrux
y4€OHBIX MPEMETOB.

Nmers mpencraBieHue o
CTAaTUCTUYECKUX
XapaKTEepUCTUKAX;
MPEACTABIATE JaHHBIE B
BUJIe TaAOJIMIl, JUarpaMM;
YUTATh uHpOopMaIuIo,
IPEACTABJICHHYIO B  BHJC
Ta0IHIIBI, JMarpammbl;
OIIPENECIIATD OCHOBHBIE
CTaTUCTUYECKHE
XapaKTEPUCTUKNA  YHCIIOBBIX
Ha0OpOB; CpaBHHUBATH
OCHOBHBIE CTaTUCTUYECKHE
XapaKTEepUCTUKHU,
[I0JIy4EHHBIE B  IIporecce
peLIeHus IIPUKJIATHOU
3a1a4d, M3y4eHUs
peagbHOIO SABJICHUS.

Pematp HECJI0KHBIE




CIOJKETHBIC 3a/lauyd pa3HbIX
THIIOB Ha BCE
apu(pMeTHIECKUe ICHUCTBUS;
CTPOUTh MOJIEIh  YCIIOBHS
3aaui (B BHUJC TaOJIUIIBI,
CXEMBI, PUCYHKa), B KOTOPOU
JaHbl 3HAYEHUS JBYX U3
TPEx B3aMMOCBSI3aHHBIX
BEJIMYMH, C IIETBI0 IOKCKA
peleHus 3aJ1a4H;
OCYIIECTBIISITH croco0
MOMCKa PEIICHUs 3a/layu, B
KOTOPOM paccyxJieHue
CTPOUTCS OT YCJOBHUS K
TpeOOBaHUIO W oT
TpeOOBaHUS K  YCIIOBHIO;
COCTABJISITh TUIAH PEHICHUS
3a/1a4M; BBIACIATH  OTarbl
peleHus 3aJ1a4M;
UHTEPIPETUPOBATH

BBIYHCIIUTEIILHBIC

pe3ynbpTaTel B 3ajade,
UCCJIEIOBATh  TMOJYYEHHOE
pelIcHUe 3aJa4yd; pelIaTh
3aJlayd  Ha  HaXOXKJICHUC
YaCTH YMCJIa ¥ YHCTIa TI0 eTo
YacTH; HAXOJUTh IPOIICHT
OT 4YHWCJa, YHCJIO [0




IMPOLCHTY OT HEIr'o, HAXOUTb
IMPOOCHTHOC CHHIKCHHUC WJIN

MPOIIEHTHOE MOBBIIIICHUE
BEJIMUMHBI; peuiarb
HECJI0KHBIC JIOTHYECKUE
3aJja4n METOJIOM

pAaCCYyXICHUW;  BBIJABUTATh
TUIOTE3BI O  BO3MOXHBIX
MIPEICITbHBIX 3HAYCHUSIX
MCKOMBIX B 33/1a4€ BEJIMYUH
(menaTh IPUKUIKY).
Onepuposams  NOHAMUAMU.
MHOIICECTNBO — HAMYPATbHBIX
yycen, MHONCECMBO UYeblX

yucer, MHOIHCECTNBO
PAYUOHANLHBIX yucer,
eeomempudecKast
unmepnpemayusi
HAMypaibHbIX, yenvix,
PAYUOHATILHBIX, yucenu,

noHuUMams U 0O0BIACHAMb
CMbICTT I’ZO3ML{L£0HHOL7 sanucu

HamypaibHOco qucuia,
6blNOJIHANMb 6blYUCIIEHUA, 6
nmom qucie C

UucnoJjibzoedHuem HPUéMOG
PAUUOHATIbHBIX BbZHMCJleHUIZ;
6bINOJIHAMb OKpYy2llieHUue




PAYUOHAIbHBIX yuceii C

3a0auHHOU MOYHOCMbIO;
npeocmasisimo

PAYUOHATILHOE YUCTIO 8 BUOe
O0ecaAmu4HOll opoou,
YROPAOOUUBAMb yucaa,
3aNUCAHHbLE 8 suoe
0ObIKHOBEHHO u
O0ecamu4Holl opoou,

Haxooumv HOJH u HOK
yycen U UCNOIBL30BAMb UX
npu peweruu 3a0ay.

Ipumensmo npasuia
NPUOTTUNCEHHBIX BLIYUCTEHUTL
npu peuerHuy npaKmuieckKux
3a0ay U peweHuu 3a0ay

opyeux VUYeOHbIX
npeomemos; BbINOIHSAMb
cpasHeHue pe3yivmamos

BbIYUCTCHUU npu peuiterHuu
npakmu4ecKux 3a0au, 6 mom

qyucie npu6ﬂu9fC€HHblx
6blunﬂ€Huﬁ,' cocmaesjisiims U
oyeHueamos qucioevlie

BbIPAdICEHUST NPU  peuleHUU
Npakmuyeckux — 3ao0ay  u
3a0au u3 Opyeux YueOHbIX
npeomMemos; 3anucvléams U




OKpY2IsIMb YuCI06bLe
3HAYeHUs. PeanlbHbIX BeNUUUH
C  UCNONL30BAHUEM DAZHBIX
cucmem usmMepeHusl.
Pewamo npocmole u
COJICHblE  3A0ayl  PA3HBIX
MUnos, a makdHce 3a0ayu
NOBLLULEHHOU MPYOHOCTU,
UCNONb306aMb pasmvie
Kpamkue 3anuc Kak mooenu
MEKCMOo8 CIOJCHBIX 3404y
OJis1 NOCMPOEHUS NOUCKOBOT
cxeMvl U peuwleHus: 3a0ad;
pazidams mMooeib mexkcma
U MooOelb peuwleHus 3a0adu,
KOHCMPYUpo8amo K 0OHOU
Mmooenu peuerus
HECJIOJHCHOU 3a0a4u pasHvie
Mooenu  mekcma  3a0ayi;
3HaAMb U NPUMeHsmb 00a
cnocoba noucka peuleHus
3a0au (om mpeboBaHUs K
VCI08UIO U OM YCI0B8USL K

mpebosanuo);,  8blOeSAMb
IMansvl peuerust 3a0a4u u
cooepoicanue Kaxico0o2o

amana, ymems 8bloupamo
ONMUMATbHBIUMEMOO




peueHus 3a0ayqu u
0CO3HABaNb 8bIOOP Memood,
paccmampusams pa3iuiHsle
Memoobl, HAX0O0UMb PazHwvle
pewlenuss  3a0ayu, eciu
B03MONCHO, AHATUZUPOBATND
3ampyoHeHus: npu peuteHuu
3a0ay; BbINOJIHAMb
pasiuunvie npeoopa’08anus
NPeOsIONCEHHOL 3a0auu,
KOHCMPYUpo8amb Hogble
3a0ayu U3 OAHHOU, 6 MOM
yucne obpamuvie;
UHMepnpemuposams
BLIYUCTUMENbHbIE
pe3yiemamul 8  3adaue,
ucce006amso NOJYUEHHOe
peulerue 3a0auu;, peuiams
Ppa3Hooopasuvle 3a0ayu «Ha
yacmuy, pewams u
0bocHo6bIBAMb ceoe
peuterue 3a0ay (8vioensime
MAMemMamuyeckyio  0CHO8Y)
HA  HAXOdCOeHue  yacmu
YuCIa U Yucia no e20 4acmu
HA OCHOBe  KOHKDEMHO20
cmvicnia  0pobu;  pewams
3a0auu  HA NPOUEHMbl C




000CHOB8AHUEM,  UCNONIbL3YS
pasHvle cnocobwvl, pewams
HeCloJcHble  3a0ayu  No
MamemMamuyecKko
cmamucmuxe.
Onepuposams ~ NOHAMUAMU.
cmonbuameie U Kpyeosbvie
ouazpammbt, maoauybl
OAHHbBIX, cpeoHee
apugmemuuecrkoe, Meouanda,
Haubovlee U HauMeHbulee
3HaueHus B8vblOOPKU, pa3max
8b100PKU, u3gnexamsy
ungopmayuro,
npeoCmasieHHyo 8
maobauyax, Ha OUazpammax;
cOCmasusime maobauyul,
cmpoums  OUASPAMMbl  Ha
OCHOB€ OaHHBIX, U3B/IEKAMD,

UHMEPNPemuposams u
npeobpazoevleams
ungopmayuio,
nPeOCmasieHHyio 8

maobauyax, Ha OUazpammax,

OmMpaNCaruyIo C8OUCMEa u

XapaKmepucmuku peaibHbiX
npoyeccog U AGIEHUl,
onpeoensams




cmamucmuyecKue
xXapaxkmepucmuky  8b100pOK]
no maoauyam, Ouaspamman,
8bLINOIHAMb ~ CpABHEHUe 6
3asucumocmu omuyenu
|pewenus 3a0auu.

['maBa 2 IIpsimast u oOpaTHasi NPONOPIMOHATILHOCTh 8 Pemate  3amaunm  pasHbIX
2.1 3aBUCUMOCTH M (POPMYJIbI [Ipumenenue 1 TUMOB  (Ha paboTy, Ha|
2.2 [Ipsimast mpoNOPIUOHANIBHOCTD. |IPOTIOPIMA TP PEUICHUU 2 MOKYIIKK, Ha JBWXKEHHUE),

OO6parnas 3amad. CBSA3BIBAIOIUX TpH
PONOPIIMOHATLHOCTD BCJIMYMHBI,  BBIICIATH OTH
2.3 [Tponopuuu. Pemenue 3aga4 ¢ 2 BEJIMUMHBI W OTHOIIEHUS]
MTOMOIIIBIO TIPOTIOPITAN MEXIy HUMH, HaXOJUTH
2.4 [IponoprroHanbHOE JeICHUE 1 MPOIICHT OT YMCJIa, YUCIIO 10
2.5 3amaun Ha «CIIOKHBIC) - MPOIIEHTY OT HETO, HAXOIUTh
nponopuuu (/s mex, komy MIPOIICHTHOE CHIDKCHHUE WJTU
UHMEPECHO) MIPOIICHTHOE MTOBBIIIICHUE

KonTponbHas padota Ne 2 «IIpsamas u 1 BEJIMYMHBI; peliarh,

oOpaTHasi TPOMOPIIMOHATIEHOCTHY HECJIO)KHBIE JIOTUYECKHE

3a/1auu METO/IOM
pacCyKJICHUM.

peuiams PasHoobpastbie
3a0aqu «Ha yacmuy,;
ocoznasamsv U  O0OBACHAMb
UOEHMUYHOCD 3a0a4
[pasmbix Munos,
CBAZLIBAIOUUX mpu

genuuUHbl (Ha pabomy, Ha




NOKYNKU, HA O8UMCEHUE),
8bl0eIsIMb IMU BEIUYUHDBL U

OMHOWIEHUS]  MEHCOY HUMU,
NPUMEHSAMb UX NPU peuleHuu
3aoau, KOHCMPYUpo8amsy,
cobcmeeHnbie 3a0a4
VKA3aHHbIX MUNOS.
I'naBa 3 Beegenue B anredpy 10 BrInonHATH HECJIOKHBIE
3.1 bykBeHHast 3amuch  CBOMCTB Bripaxenue C 1 npeoOpa3oBaHUs LEJIBIX
JICUCTBUN HAJl YUCIIaMU MePEMEHHOM. 3HaueHue BBIPKECHUIA: PacKphIBaTH
3.2 [IpeoOpazoBanrie  OyKBEHHBIX|BBIPAKEHUS. [ToncranoBKA 3 CKOOKH, MPUBOIUTH
BBIPKECHUIN BBIPAKCHUI BMECTO MOT00HBIC CllaracMbIe
3.3 PackpriTie cko00K TIepPEMEHHBIX. 2
3.4 IIpuBenenue MOT00HBIX 3
ClIaraeMbIxX
3.5 Eme pa3 o 3akoHax anreOpsl -
(/{ns mex, komy unmepecno)
Kontponsnas padota Ne 3 «BBenenue B 1
anreopy»
['naBa 4 YpaBHeHUs 11 OnepupoBath Ha 0a30BOM
4.1 AnreOpanveckuii cnocod UucnoBoe paBEHCTBO. 1 YpOBHE HNOHATHAMU:
perieHus 3a1a49 CBoiicTBa YHUCITOBBIX PABEHCTB. PaBEHCTBO, YHUCIIOBOE
4.2 Kopnu ypaBHeHus PaBenctBo C TEPEMEHHOM. 1 PaBEHCTBO, YpPaBHEHUE,
4.3 Pemenue ypaBHeHum [TonsaTe ypaBHEHUS U KOpHS 5 KOPEHb YpaBHEHUS,
4.4 Pemrenue 3amay ¢ mOMOIIBIO|ypaBHEHUS. 3 pelieHne YPaBHEHUS;
ypaBHEHUH Pemenne nuHEHHBIX MpPOBEPSATh, SBISIETCS  JIU
4.5 Hexoropsie YpPaBHEHHIA. - JAHHOE€ YHUCJIO  PEIICHUEM
HEAIropuTMHYeckue  npueMbl|OCHOBHBIE  METObI PEIICHHS YpaBHEHUS; COCTABJSITH W




peleHns ypaBHEHUN
mex, KoMy UHMepPecHO)

(ns

KontponbsHas pabota Ne 4 «YpaBHEHHS

TEKCTOBBIX
apu(PpMETHICCKHUH,
anreOpanyecKuil.

3aaa4:

peuarhb JINHENHBIC
YpaBHEHUS TPU  PELICHUU
3aJa4, BO3HUKAIOIIUX B
IPYTUX y4eOHBIX
MpEaMETAX; POBEPSTH
CIIPaBEJIMBOCTh  YHMCJIOBBIX
PaBEHCTB.

Pemate 3amaum pa3HBIX|
tunoB (Ha paboTy,  HY
MOKYIIKK, Ha  JIBUXKEHHE),
CBSI3BIBAIOIITUX TpH
BEJIMYMHBI, BBIICIATh OTHU
BEJIMYMHBI W  OTHOIIEHUS

MEXIY HUMU; 3HaTh
pasinnune CKOPOCTEN
00OBEKTa B CTOAYECH BOJIE,
NpPOTUB  TEYEHUA U o

TEUEHUIO PEKHU;  CTPOUTH
MOJICNIb yCIIOBUA 3a7auu (B
BUJIE  TaOJUIBI,  CXEMBbI,
PUCYHKA WM YpaBHEHUS), B

KOTOPOM J1aHbl  3HAYECHMUS
IIBYX u3 TpEX
B3aMMOCBSI3aHHBIX BEJIMYHH,
C IIENbI0 TOUCKA PEIIeHUS]
3a/1auu; OCYIIIECTBJISITH
croco0 ToHMcKa  pernieHus
3a/1auu, B KOTOPOM




paccyXJeHue CTPOUTCS OT
yCJIOBHSI K TPEOOBAaHUIO WITN
OT TpeOOBaHMUsI K YCIOBHIO;
COCTaBIISITh TUIAH peIICHHS
3a]]aud; BBLICTATH  OTAallbl
penieHus 3a1a4H;
UHTEPIIPETHPOBATH
BBIYHCITUTENbHBIC
pe3ynpTaThl B 3ajade,
UCCIIEIOBaTh  MOJYYEHHOE
pelieHne 3a1auu.
Onepuposams ~ NOHAMUAMU.

ypasHeHue, KOpeHb
VpaBHeHUsl,  PABHOCUIbHbLE
VpaBHeHUsl, pewamb

JIUHelHble  YPABHEeHUsT U
VpaeHeHus,  ceoouMbvle K
JAUHEUHbIM ~ C  NOMOWDBIO
MoNHCOeCmEeHHbIX

npeobpazosanuil

cocmaenams U peuiams
JIUHellHble VpasHeHus,
ypaeHeHus, K HUM
ce00aWUeCs, NpU peuleHuu
3a0au  Opyeux  yueOHwIX
npeomemos; BbINOIHSAMb
OYEHK) npasoonooodusl
pe3yibmamos, NOoaAY4aemMublx




npu  pewieHuu - TUHEUHbIX
VpaeHeHuti npu  peuieHuu
3a0ay  Opyeux  y4yeOHbIX
npeomemos; 8b1OUpPamMb
coomeemcmayrouue

ypaeueHus 05l COCMAGIeHUs.
MamemMamuyeckol — mooenu
3A0AHHOU peanvHou
cumyayuu Ui NpukiaoHou
3a0aqu; ymemsp
UHmMepnpemupo8ams

NOJYYEHHbIU NpU  peuleHuu
VpaeHeHus  pe3yibmam 8

KOHmeKxcme 3A0aHHOTU
PEeanvHol  cumyayuu  uiu
NPUKTAOHOU 3a0auul;
AHATUBUPOBAND

BCEBO3MOJICHbIE — CUMYAYUU
B3AUMHO20  PACNONONCEHUS]
08)YX 00beKmMOo8 U U3MeHeHUue
uUx xapakmepucmux — npu
COBMECMHOM 0BUIICEeHUU
(ckopocmp, 8pems,
paccmosinue) npu peuieHuu
3a0au Ha OB8UdCEHUE O08YX
00bEeKMos8 KaKk 6 0OHOM, MAK
U 8 NPOMUBONOTIONCHBIX
HANpAasieHusx, O0CO3HABAMb




u 00BACHAMDb

UOEHMUYHOCHb 3a0ay
[pazubix mMunoe,
CBA3BIBAIOUUX mpu

genuuuHbl (Ha pabomy, Ha
NOKYNKU, HA O8UMCEHUE),
8bl0eISIMb IMU BEIUUUHBL U
OMHOWEHUS MeNHCOY HUMU,
NPUMEHAMb UX NPU peuleHUU

3a0ay, KOHCMPYUPOBaAmb
cobcmeerHbvle 3a0au
VKA3aHHbIX Munos;
081a0embs OCHOBHBHIMU,
Memooamu peutenus
CIHOXCEMHBIX 3a0au:
apugmemuyecxuil,
aneebpauyeckull.

I'nmaBa 5

|KoopmunaTs! n rpaduxu

IIpoBepsTh cnpaBeIMBOCTh




5.1

MHOXeCTBO TOYEK Ha
KOOPAMHATHOM IIPSIMOM

5.2 PaccTostnue Mex 1y ToukaMu
KOOPJIMHATHOM MPSIMOW

5.3 MHOeCTBO TOUYEK Ha
KOOPJIMHATHOM TNIOCKOCTHU

5.4 I'paduku

5.5 Elte HECKOJIBKO BayKHBIX
rpaduKoB

5.6 ['paduku BokpyT HaC

5.7 ['pacdmkm 3aBUCHMOCTEH,

3aJJaHHBIX PABEHCTBAMHU C
Moaynsimu (/[ns mex, komy
UHMEPECHO)

KonTtpomnbHas p

aoota Ne 5 «KoopauHaTheI 1

Yucnosble HEPABEHCTBA.
IIpoBepka CIIPaBEJIMBOCTH|

HCPAaBCHCTB  IIpU 3aJJaHHBIX
SHAUYCHHUAX IICPCMCHHBIX.

I[eKapTOBBI KOOpAWHATbI HA

TJIOCKOCTH. DopMHUPOBAHUE
MpEICTaBICHUIN 0
MeTanpeIMETHOM TIOHSITHH
«KOOPAUHATHIY.

['padmyeckoe  mpencraBiieHUE
JTAaHHBIX, rpaduKw,
IpUMEHEeHHe TpaduKOB I
OIMCAHUS 3aBUCHUMOCTEH
peaTbHbIX BEJIMYHH,

HU3BJICYUCHUC I/IH(l)OpMaL[I/II/I n3

rpaduKmy) rpaduKoB.

I';1aBa 6 CBOMCTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM Onepuposamsv ~ noHAMUAMU,

6.1 [TpousBeneHne u yacTHOE Cremnennc HaTypaJbHbIM| cmeneHu ¢ HAamypaibHbIM
CTEIECHEN [IOKA3aTeJIeM U €€ CBOWCTBA. noxasameinem.

6.2 CreneHsb cTeneHy, [IpeobpazoBanusi BBIpAKEHUH, BrInonHATH HECJIOKHBIE
POU3BEICHUS U ApOoOH coJiepKaIInux CTEIEeHU C npeoOpa3oBaHUs TUIS]

6.3 Pemenne koMOMHATOPHBIX HaTypaJbHBIM MOKa3aTeJIeM. BBIYUCIICHUS 3HAYEHUH
3aa4y IIpasuno VMHOJICEHUS, YHUCJIOBBIX BBIPKCHHA,

6.4 ITepectanoBku nepecmaHosKu, Gaxmopuan COJCpKAIlUX  CTENMEHH  C

6.5 Kpyrossie nepectanoBku (s |4ucaa. HaTypaJIbHBIM MTOKA3aTEJIEM.

mex, KoMy UHmMepecHo)

KonTtpomnbHas p

abora Ne 6 «CBolCTBA CTEINEHU

C HATYPaAJIbHBIM ITOKa3aTCJICM»

Onepuposamb  NOHAMUAMU.
Gaxmopuan yucaa,

nepecmaHoeKu, peuanio




3a0aqu Ha 6blHUCTIEHUE]
eepoAmHocmu ¢ nooc4emom
Kojqu4decmea 64dpuaHmos cC
nOMOUYbIO KOM6uHamOp1/lKu.

['aBa 7 MHoOTro4JIeHbI 17
7.1 OJHOYJICHBI U MHOTOYJICHBI OnHouJieH, MHOTOYJICH. 1 Hcnonvzoeamo Gopmynbl
7.2 Clio)xeHue U BBIYUTAHUE JleiicTBUsL ¢ OJHOWICHAMHU H 2 COKDAWEHHO20 ~ YMHONCEHUS
MHOT'OYJICHOB MHOTOYJIEHAMU (crnoxxenwue, (keadpam cymmul, Keaopam
7.3 YMHOXKEHHUE OJTHOUJICHA Ha BBIUUTAHUE, YMHOKECHHE). 2 pasznocmu) 011 YnpoujeHus
MHOTO4JICH dopMyITbl COKpAIICHHOTO 8bIYUCTICHUL 3Ha4YeHuul
7.4 YMHOXEHHE MHOTOWJIEHA HA  |YMHOXKCHHS: KBaJIpaT CYMMBI U 3 8bIPANCEHUI, 8LINOJIHAMb
MHOTOYJICH Pa3HOCTH. npeobpazosanus yevlx|
7.5 dopmyibel KBagpaTta cyMMbI B (Mcrionb3oBaHue TaOIHII, CXEM, 4 8bIPAdICEHUL:  Oelicmeusi ¢
KBaJpaTa pa3HOCTH yepTexen, JpYrux CpencTB OOHOYJIeHaMU  (CllodiceHue,
7.5 Pemienne 3ama4u ¢ noMOIIbIO MPEJCTABJICHUS]  JIAHHBIX TIPH] 3 gbluumanue,  YMHOJCEHUE),
ypaBHEHUH pelieHUM  3aJaud.  AHaIW3 oelicmeuss ¢ MHO20YIeHAMU,
7.6 Henenue ¢ octatkoMm (/{ns BO3MOXKHBIX CUTyaIuu - (cnoowcenue, svlyumatue,
mex, KoMy UHmMepecHo) B3aUMHOTO PacCIOJIOKCHUS] VMHOOJICEHUe);  8bINONHAMb
Kontponbshas padora Ne 7 «MHorouseHb» O0OBEKTOB TPHU UX JABUKEHUU. npeodpa308amsl
aneebpauyecKux
8bIpAdICEHUll  NpU peuleHul
3a0auopyeux VUeOHbLX]
npeomemos; peuiamy
VypaeHenus,  c8oO0uUMble K
JUHEUHbLIM ~ C  NOMOWbIO
MOoHCOeCmMEeHHbIX
npeoopazo8anull.

Ananusuposamo




BCEBO3MOJICHbIE  cumyayuu
83AUMHO20  PACNOJIOHCEHUS]
08)YX 00bEeKmMOo8 U U3MeHeHUue
uUx —xapakmepucmux — npu
COBMECMHOM osudicerul]
(ckopocmp, epems,
[paccmosinue) npu  peuwieHuu
3a0ay  Ha Os8udiceHue 08yX
00beKmos Kaxk 6 00HOM, MAax
U 8  NPOMUBONOJIONCHDIX]

Hanpaeienusx,
I'maBa 8 Pa3noxenne MHOTOWICHOB Ha MHOKHTEIIN 17 Buvinoanamo paznosicenue
8.1 Brinecenue o01iero DopMyJIbI COKPAIIICHHOT'O 3 MHO20UNEeHO8 Ha
MHOXXHTEJIS 32 CKOOKH YMHOKCHHUS: Pa3HOCTH MHOJICUMENU — OOHUM U3
8.2 Cnoco6 rpynnupoBKH KBa/IpaTOB. Paznoxenue 3 cnocobos:  viHeceHue  3d
8.3 dopmyia pa3HOCTH KBAaJIpaTOB (MHOTOWICHA Ha  MHOXXHTEIIU: 3 CKOOKY, 2PYNnuposKa,
8.4 ®dopmysia pa3HOCTH U CYMMbI  |BBIHECEHHUE o0111ero 2 UCNONIb308AHUE dopmyn
KyOOB MHOKHUTEIIS 3a CKOOKH, COKPAUWEHHO20 YMHONCEHUS,
8.5 PasnosxeHre Ha MHOXKHTEIU C  |2pYNNUpOsKa, npuMeHeHue 3 8bINOIHAMb NPEO0OPA308aAHUS
MIPUMEHEHNEM HECKOJIbKHIX Gdopmyn COKPAWEHHO20 aneeopauieckux
croco6oB VMHOMCEHUSL. BbIPAdICEHUL NpU  peuleHUul
8.6 Pemenune ypaBHeHui ¢ 2 3a0au  Opyeux  yueOHbIX]
MTOMOIIIBIO PA3JIOKEHUS Ha npeomemos; peuiamy
MHOKHTEITN VpasHenus,  ceo0uMbvle K
8.7 Heckonbko Oosiee ClI0KHBIX - JIUHEUHbIM ~ C  NOMOWbIO
npumepoB (/s mex, komy MOoHCOECMBEHHbIX
UHMePeCHO) npeobpazo6aHuil.
KontponbsHas pabota Ne 8 «Paznoxxenne 1




MHOI'O4JICHOB Ha MHOXXHTCIIN

I'naBa 9 YactoTa 1 BEpOSITHOCTh 5 Onepuposamsv  NOHAMUAMU.
9.1 OTHOCUTENBbHAS YacTOTa Ciyqaitnbie OIIBITHI 2 CAyYauHbIU onvim,
CIIy4aiiHOTO COOBITHS (3KCIIEpUMEHTHI), CAYyYauUHbIU 8b100p,
9.2 BepositTHOCTH CitydaliHOTO AJIEMEHTapHbIE CIly4aliHbIe 2 ucnvlmauue, 3J1eMeHMapHOE
COOBITHS COOBITHS (ucxonipl). cyuatiHoe coovimuel
9.3 Jenenue ¢ octatkoM (/s BeposiTHOCTM ~ 3JIEeMEHTApHBIX - (ucxo0), Kllaccuueckoe
mex, KOMY UHMepPecHO) COOBITHIA. CoObITHs B onpeoenenue 8eposIMHOCMU
KontponsHas padota Ne 9 «Hacrora u CIIy4aWlHBIX 3KCIECPUMEHTaX W 1 CAYUAUHO20 codvimus,
BEPOSTHOCTH) 0JIaronpUATCTBYIOIINE onepayuu HAoO CIYYAUHLIMU
AJIEMEHTApHbIE COOBITHSI. COObLIMUAMU.
Beposaraoctu CITy4aitHBIX
COOBITHH. OnbITHI C
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU.
Kitaccuueckne BEpOSITHOCTHBIE
ONBITBL C  HUCIOJb30BaHUEM
MOHET, KyOukoB. [Ilpasuno
CNOMNCEHUSL 8EPOSIMHOCTIEU.
IToBTOopenue. Pemenue 3amad. MToroBele KOHTpOJIBHBIE pabOTHI (3a TIEpPBOE 4
nostyrogue v 3a rog) NelO u Nel 1
Hroro 102




8 knacc

Howmep HaumeHnoBanue OcHOBHOE cOJIepKaHue Konuuectso XapakTepucTuka
TJ1aBbl/ rinaBbl/maparpada 4acoB OCHOBHBIX BUJIOB YYEOHOM
naparpada NEATEITLHOCTH
I'naBa 1 Anrebpandeckue Ipoou 22 BrimonHaTh HECJIOKHBIC

11 Yrto Takoe [IpeobpazoBanue JpOoOHO- 2 npeoOpa3oBaHusl ISl  BBIYMCICHUS
anreOpanyeckasi IpoOb | JMHEHHBIX BBIPAXKEHUMN: CIIOXKEHUE, 3HAYEHWM YHCIIOBBIX BBIPAKEHUIA,

1.2 OcHoOBHOE CBOMCTBO | YMHOXEHHUE, JIeJICHUE. 2 coJiep KaIImx CTETICHU C
pobu Aneebpauueckas O0po0b. HaTypaJbHbIM MOKA3aTeJIEM,

1.3 Cnoxxenue u Jlonycmumvie 3HAYeHUs 4 CTEIICHH C IIeJIBIM OTPHIATEIHLHBIM
BBIYUTAHUE nepemeHHbIX 8 OpoOHO- MoKa3aresieM; UCIIOJIh30BaTH
anreOpanyecKux PAYUOHATIbHBIX 8LIPAANCEHUSIX. dbopMyIIbI COKpAILEHHOTO
npobei Coxpawerue aneebpauyeckux| YMHOXKECHHUS (xBazpaT CYMMBI,

14 YMHOXEHUE U JIelieHne | Opobeil. IIpuseoenue 2 KBaJpaT pa3HOCTH, Pa3HOCTH|
anreOpanyecKux aneebpauveckux Opobeti Kk oouemy KBaJpaToB) U1t YIPOILICHHUS]
npobeit 3HaMeHameio. leticmeust C BBIUHCJICHUW 3HAYCHUHN BBIPAKCHUN;

15 [IpeoOpazoBanue aneebpauyeckumu opoosimu: 3 BBITIOJTHSATH HECJIOKHBIC
BBIPKECHUI, crodicerue, gbluumanue, npeoOpa3oBaHus IPOOHO-TIMHEHHBIX
coJiepKaInux VMHOMCEHUe, OelleHue. BRIDOKCHHA W BBIpOKECHUH  C
anrebpandeckue Ipoou Crermenp ¢ TEITBIM KBaJPAaTHBIMU KOPHSIMH, TOHUMATH,

1.6 CTereHb ¢ 1eTbIM MOKa3aTeJeM. 3 CMBICIT 3aMKMCH YMCJIa B CTAaHAAPTHOM
ToKazaTeyieM BU/IC;0NIEPUPOBATH Ha 0a3oBOM

1.7 CBoiicTBa CTENEHU C 2 YPOBHE  TMOHATHEM «CTaHJApTHas
IEJIBIM TTOKa3aTeIeM 3aMMCh YWCJIA»; CTPOUTH MOJCIHb

18 Pelenye ypaBHeHHii u 3 ycioBusl 3amadu (B BUIE TaOIUIIBI,
3a1a49 CXEMBI, PUCYHKA WJIA YpaBHCHUS ), B

1.9 Cokparienue apobeii _ KOTOPOH JaHbl 3HAaueHWs JABYX W3
([Tnst mex, komy TPEX B3aMMOCBS3aHHBIX BEJTUYHH, C




UHMEPECHO)

Kontponbshas padora Ne 1
«Anredpanyeckue Ipoou»

Kountponbshas padota Ne 2

«CtereHn ¢ OEJIbIM I1IOKA3aTCIICM»

HENbI0  TOMCKAa PEIICHUs 3aJauu;
OCYHIECTBJISATh  CHOCOO MIOKCKA
pelieHus  3aJayu, B KOTOpOM|
paccyXeHUe CTPOUTCS OT YCIOBHS

K TpeOOBaHMIO UK OT TPeOOBAHUS K
YCIIOBHIO; COCTaBJISITh IUIaH
pEIIeHUs 3a]auM;  BBIAEISATH ITAIIbI
pelieHus 3a/1a4H;
UHTEPIIPETHPOBATH
BBIYHCITUTENbHBIC pe3ynbTaThl B
3aja4ye, MCCIENOBaTh  IOJYyYEHHOE
pellieHue 3a/layd; 3HaThb pas3jinyue
CKOpPOCTEH 00BbEKTa B CTOSIUEH BOJIE,
IPOTUB TEUEHUS U MO TEUYCHUIO
peKwu; pemarthb 3a7auu HA|
HAXO0XJICHWE YacCTH YMCJIa U 4Yucia
M0 €ro 4YacTW, pemaTh 3aJadyd
pa3HbIX  TUIIOB  HA  JIBIDKEHHUE,
CBSA3BIBAIOLIUX  TpHU BEJIMYMHBI,
BBIICNISITh 9T BEJMYUHBI u
OTHOIIEHUSI MEXITY HUMU; HaXOJIUTh
OPOILEHT OT YHCIa, YHCIO TIO
OpPOIIEHTYy  OT HETO, HaXOIUTh
MPOLIEHTHOE CHIDKCHUE WIH
MPOLEHTHOE MOBBILICHHE BETUUUHBI;
pelath HECJIOXHbIE  JIOTHYECKHE
3a1a44  METOAOM  PACCYXICHUM.
Onepuposams NOHAMUAMU CTNENeHU




C HamypaibHblM  NOKaA3ameiem,
cmenenu ¢ YeavlmM OmpuyamenbHbim
nokasamesnem, 8bINOTHAMb
npeoobpazosans BbIPAdNCEHUI,
cooepacawmux CmeneHu ¢ Yeablmu
OMpUYAMeNbHLIMU  NOKA3AMENIMU,
nepexooums Om 3anNUCU 8 6ude
cmenenu ¢ Yeavlm OmpuyamenbHbim
nokaszamenem K 3anucu 6 uoe
0pobu, 8LINOIHAMb NPEOOPAZ0BAHUS
OPOOHO-PAYUOHATILHBIX BbIPANCEHULL:
cokpawjenue Opobetl, npusedeHue
aneebpauveckux opobet K obwemy

3HameHameno, cllodiceHue,
VMHODICEHUe, oenenue
aneebpauyeckux opobeli;
8LINOIHAMbL ~ NPeodpaA308aHus U

0elicmeusl ¢ YUCIamu, 3anUCaHHbiMu
8 CMAaHOapmMHOM 6uUoe; BbINOJIHAMY
npeobpazosanusi  aneeopauyecKux
BLIPAJICEHUN NPU  peuleHuu 3a0ay
opyaux  yueOHbIX  npeomMemos;
pewiams  JUHeEliHble YPAGHEHUs U
YpaeHeHus, C600UMble K TUHEUHbIM C

NOMOWBIO MOACOECMBEHHbIX
npeoobpazo8anuil.
I'naBa 2 KBagpatHbie KOpHU 18 OnepupoBarb Ha  0a30BOM YpPOBHE
2.1 3ajaya 0 HAXOXK/IEHNH | MHOXECTBO PAIMOHATBHBIX UHCEIL 2 NOHSATHSIMU: apupMeTHYECKUid




CTOPOHBI KBaapara

2.2 HpparmonaibHbie

quciia

2.3 Teopema Iludaropa

2.4 KBaspaTHbIil KOpEeHb
(anreOpanyeckuit

TTOIXO/)

2.5 ['padux  3aBUCUMOCTH

y = JX

2.6 CBoiicTBa

KOpHEH

KBaApPaTHDbIX|

2.7 [IpeoOpazoBanue
BBIPAKCHUU,
COJZIepKaIIUX

KBaJIpaTHbIE KOPHU

2.8 Kybuueckuii KOpeHb

2.9 JIBoliHbBIE pauKabl
(na mex, KOMY)

UHMePeCHO)

Kontponbshas pabora Ne 3
«KBagpatHbie KOpHI»

CpaBHEHHE palMOHAIBHBIX YHCE].

JlevicTBus C palMOHaIbHBIMHU
YU CJIaMH. Ilpeocmasnenue

PAUUOHATIBHO20 Yucija 0eCcsmuUYHoL

w

0poobIo. [TonsTue
HUPPAMOHATILHOTO 9JuCa.
Pacnio3naBanune  uMppanvoHaIbHBIX|

yucen. [Ipumepsl m0Ka3aTeabCTB B
anredpe. UppanmoHaibHOCTh YUCIIA)

%2 . Ilpumenenue B reomerpuu. 2 Cp
UPPAYUOHATbHBIX YUCEL.

(I6HEHUE

Mmuoorcecmeo oelcmeumenbHblx

yucen. ApudmeTrnieckui
KBaJIpaTHBIN KOPEHb. YpasHeHus

n
euoa x =a.lpaguxku Gyukyuii:

y=+/x .Hccnenoanue GpyHKIUH 110

e¢  rpaduky. [TpeobpazoBanue
BBIPAKCHUMN, COAEpKaIINX
KBaJpaTHbIE KOPHH:  YMHOXECHHE,

JACJICHUC, BBIHCCCHUC  MHOXXUTCIIA
H3-11I0J 3HaKa KOPH:A, 6HeCeHUE
MHOJMCUMENL NOO 3HAK KOPpHAL.

lIpocmetiwmue UppayuoHaibHble
ypasHeHus euoa Jfx =a,
Jt (x)= Vg (x) . Bbeckoneunocmy
MHOJCeCmea  NpOCMbIX yucer.
Payuonanvhoie yucaa.

KBaJIPAaTHBIN KOPEHb; UCIIOJIb30BATh
CBOMCTBA 4YMCEl W  TpaBuia
JICUCTBUM pH BBINIOJITHEHUH
BBIUMCJICHMI; OLICHUBATh 3HAUCHHUE
KBaJIPaTHOT'O KOpHSI u3
MOJIOKUTEIBHOIO  IICJIOTO  YMCIIA;
pacno3HaBaTh pallMOHAIBHBIE U
MppalroOHaIbHbIE YHCIIa;
CpaBHMBAaTh  4YHUCJA;  BBIMNOJHSITH
CPAaBHEHHME YHMCEII B PEAIbHBIX
CUTYallUX; BBIIOJHITH HECIIOXKHBIE
npeoOpa3oBaHusl  BBIpAKCHUH ¢
KBaJIpaTHbIMU KOPHSIMH; HAXOAUTh
3HaYeHue (QYHKIMU MO 3aJaHHOMY
3HAUYEHUIKD APTyYMEHTA; HaXOIUTh
3HAUYEHUE apryMEHTa IO 3aJaHHOMY
3HAYCHUIO (DYHKIIMH B HECIIOXKHBIX
CUTYAIUSX; ONPEIEIIATh MOJ0KEHUE

TOYKA IO €€  KOOpJAWHATAM,
KOOPJIMHATHI TOYKH 10 ee
MOJIO)KEHUKD  HAa  KOOPJAWHATHOU

IJIOCKOCTH; MO Tpa@uKy HAXOAMTH
00JacTh ONpeeIeHUs, MHOKECTBO

3HAYCHUH, HYJIU byHKIMH,
POMEKYTKA 3HAKOTIOCTOSTHCTBA,
IPOMEKYTKH BO3pacTaHus u
yObIBaHUS, HauOoJIbIIICe u

HaWMEHbIIIee 3HaUeHUs (PYHKIIHNH;




Ilompebrocmv 6 uppayuoHaIbHbIX
yucaax. Yucna u Onunvl ompesKoa.
IlIxona Iughazopa

OIMCHIBATh OTJEJbHbBIC
BBIJAOIIINECS pEe3yJbTaTHI,
MOJYYEHHBIE B XOAE Pa3BUTHUA
MaTeMaTUKH KaK HayKW; 3HATh
MIPUMEPBI MAaTeMaTHYECKUX
OTKPBITHH U UX aBTOPOB, B CBA3U C
OTEYECTBEHHOW W BCEMUPHOM

UCTOPUEN; IIOHUMATh poib
MaTeMaTuKH B pa3BuTuu Poccuuy;
onepupogamau NOHSAMUAMU:
UpPayUoOHaIbHOE yuco,
K8AOPAMHbI KOPEHb, MHONCECEO
OelicmeumebHbix yucio,
2eomempuieckas uHmepnpemayus,
0elicmeumenbHbIxX yucer,
onepuposamu NOHAMUSMU:
@yHKyuonanoHas 3a6uUcumMocms,
@dyukyus, epacghux @yuryuu,
cnocoowl 3a0aHUsl @dyukyuu,
apaymenm u 3naueHue )yHKyuu,
obnacmo onpeoenenus u
MHOIHCECMB0 3HAYEHUL YHKYUL,
HYIU  QYHKYuU,  NpPOMEeNCYMmKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCMb QyHryuu,

YeMHOCMb/HEYeMHOCMb  (DYHKYUU,
onepupoeams NOHAMUAMU 2PAPDUK
@DYHKYUU, BLINOTHAMb GLIYUCTICHUS,




B MOM 4YucCle C UCNOIb308AHUEM
NPUEMOBPAYUOHATbHBIX
BLIYUCTEHULL, CPasHUBamy
PAYUOHATbHbIE U UPPAYUOHATbHBIE
yucna; NpUMEHAMb npasuia
NPUOTUICEHHBIX — GLIYUCTEHUL  NpU
peulenuyu Npakmudeckux 3a0ay u
pewenuu 3a0au opyeux y4eoHblx

npeomemos; 3anucvieams u
OKpY2/ISiMb YUCTI08blEe 3HAUEHUS
DPeanbHuIX GeNUYUH c
UCNOIb308AHUEM PAZHBIX CUCTEM
U3MEPEHUSBLINOIHAMD
npeobpazosanus 8bIPAICEHU,

cooeparcaujux Keaopamuvle KOPHU,
8blOEISIMb  K8AOpam CyMMbul  UU
PAsHOCMU 08YUNIEHA 8 GbIPANCEHUSIX,
cooeparcanjux Keaopamule KOpHU,
pewamvnpocmeniuiue
UPPAYUOHANIbHbIE  VPABHEHUSL 8UOA

\/Tx) —a, Vi(x) =Vg(x) ;pewams
ypasHeHus: 6uda xnza; cmpouma
epagux  Qyukyuu eéuda y= Jx;
ULTIOCMPUPOBAMb € NOMOWbIO
epaguka peanbHylo 3a8UCUMOCD
unu npoyecc no ux
XapaKmepucmuKam,

Xapakxmepu3o8amby 8K1A0




8LI0AIOWUXCS  MAMEMAMUKOS 8
paseumue MamemMamuku U UHBIX
HAy4YHbIX obaacmeul, NOHUMAMb POJib
mMamemamuxu 8 pazeumuu Poccuu

I'naBa 3 KBagpaTHble ypaBHEHUSI 20
3.1 Kaxkue ypaBHenus| KBangpaTHbie ypaBHeHuUs. Hemonnbie 2
HA3bIBAIOTCS KBaJIpaTHbIE ypaBHEHHUS.
KBaAPATHBIMHU JIuCKpUMHUHAHT KBaJPaTHOTO
3.2 dopmyna KOpHel| ypaBHeHus. Koauuecmeo — KopHell 4
KBaIPAaTHOTO K8AOpamHo2o VpasHeHus. 8
ypaBHEHUS 3asucumocmu om e2o
3.3 Bropas dbopmynal ouckpumunanma. Dopmyna KopHeH 2
KOpHEH KBaJpaTHOIO| KBaIpaTHOTO  ypaBHEHUs. Teopemal
ypaBHEHUS Buema. Teopema, obpamuas
3.4 Pewienue 3anau meopeme Buema. Pemenue 3
3.5 Teopema Buera KBaJIpaTHBIX ypaBHEHUM: 2
3.6 Paznoxenune UCIIOJIb30BaHUE  (OPMYJIBI JUTST 3
KBaJIpaTHOTO TPEX4YJICHA | HAXOXKJACHUSA  KOPHEH, noooop
Ha MHOYKHTEITH KOpHell C UCNOIb308AHUEM MeopeMbl
3.7 Llenbie KOpHU Buema. Keadpamnvie ypaenenus c -
YpaBHEHUS C TIETBIMA napamempom. Pemenue
koadurmentamu ([[ns | mpocTerImmx JIpOOHO-TMHEUHBIX|
mex, KoMy uHmepecHo) |ypaBHeHMi.  Pewienue  OpoOHO-
KontponwsHas padbota No 4 PAYUOHATIbHBIX VpaBHeHUU. 1
«KBampaTHBIC ypaBHCHUS OcHOBHBIC METONBl  pelICHUS
TEKCTOBBIX 3aj1a4: ajreOpanyecKuil.
AHanmu3 BO3MOXHBIX  CHUTYaIlHH
B3aMIMHOTO PacIoJIOKCHUS]

OnepupoBarh Ha 0a30BOM  ypOBHE

MOHSATUSMU: PABEHCTBO, YHCJIOBOE
PaBEHCTBO, ypaBHEHUE, KOPEHH
YpaBHEHUS, PCIICHHEC YpPaBHEHUS;
MIPOBEPSATh, SBISICTCS JH  JTaHHOE
YUCJIO  peIlIeHUEM YpaBHEHUS;
peraTh KBaJpaTHbIC YPaBHEHUS 110

dbopmysie  KOpHEH  KBaApaTHOTO
YpaBHEHHUS, peIIaTh  HECIOXKHBIC

CIO’KETHBIC 3a7]a4M Pa3HbIX THIIOB Ha
Bce apudmeTrnyeckue JIENUCTBUS;
CTPOUTH MOJICITb YCIIOBHSI 33729 (B
BH/JIC TAOJIUIIBI, CXEMBI, PUCYHKA WIIH

ypaBHEHHUs), B KOTOPOW  JaHbI
3HAYCHHUS JBYX u3 TpEX
B3aMMOCBSI3aHHBIX  BEJIMYMUH, C
IEJIbI0 TIOWCKA PEeIIeHUs 3a/1auu;
OCYUIECTBJISITh cnoco0  TOHUCKa
pemieHus  3aJa4d, B KOTOPOM

paccykJIeHue CTPOUTCS OT YCIOBUS
K TpeOOBAHUIO WJIM OT TPeOOBaHUS K

YCIOBHIO, COCTaBJIATDH T1J1IaH
pCHICHUA 3a1a49H, BBIACIIATH OTallbl
PCUICHUA 3aJa4u,




00BEKTOB npn HX ABUKCHUMU,

COOTHOIIICHUS 00BEMOB

BBITIOJTHSEMBIX pabot
COBMECTHOH paborTe.

npu

MHTEPIPETUPOBATH
BBIYMCIIUTENILHBIE PE3YJIbTaThl B
3aa4e, UCCIENOBATh IOJIy4EHHOE
pelieHne 3a/1a4y; BBIJIBUT'aTh
TUITOTE3bI 0 BO3MO’KHBIX
MIpPEIEJIbHBIX 3HAUEHHUSIX HCKOMBIX B
3a/1aye BEJIUYHH (Je1aTh MPUKUKY);
BBIOMPATH MOAXOASAIINI U3y4YEHHBIN
METOJA JUIsl PELIEHUU  HU3YYEHHBIX
THUIIOB MaTeMaTUYECKUX  3aJ]1a4;
OIIEpUpPOBATh MTOHATUSIMH:
YpPaBHEHHE, KOpPEHb YpPAaBHEHWS,
pPaBHOCWJIbHBIE YpaBHEHUS, 00J1aCTh
ONIPEACIICHUSI  YPAaBHEHUS; peuiamy

K8aopamHvie ypaeHeHus u
ypaeHeHusl, ce00uUMble K
K8AOPamHvIM c NOMOWbIO

MOACOECMBEHHBIX NPeodPA308aAHULL
peuams  HecloJcHble K8aOpamHule
VpasHeHus. c napamempom;
cocmasnsime u pewiams
K8aOpammbvle YPasHeHUsl, YPAGHEHUs,
K HUM C800AWUeCs, Npu peuleHuu
3a0ay Opyeux yueOHvIX npeomemos;
BLINOJIHAMb OYEHK)Y NPABOON0000US
Pe3VIbmamos, Noay4aembix npu
peutenuy  K8AOpamHvlx  YPAGHeHUll
npu peweHuu 3a0ay 0py2ux y4eOHvlx




npeomemos; 8b1OUpPamMb
coomeemcmayrowue ypasHenusl, OJisl

cocmagnenusl MamemamuyecKkou
Mmooenu 3a0AHHOT peanvbHoll
cumyayuu uiu NPUKIAOHOU 3a0ayul;
ymemby UHmMepnpemupo8amy
NONY4eHHbLU npu peutenuu
ypasHeHusl, pe3yrbmam 8

KOHMmMeKcme  3a0aHHOU  peanbHOU
cumyayuu uiu NpuKkiaoHou 3a0aqu

pewams OpOOHO-TUHElIHbLE
VpasHeHusi; 8b10Upams
coomeemcmayowue ypasHeHus, o
cocmasenust MaAmemamudecKkou
Mooenu 3A0aHHOU peanvholl
cumyayuu uiu NPUKIAOHOU 3a0ayu;

yMemb UHMeEpnpemupo8ams

NOJYYEeHHbIU npu peuieHuu
ypaeueHusl, pe3yivmam 8

KOHmMeKcme — 3a0aHHOU  PeanbHOu
cumyayuu uiu NPUuKiaoHou 3a0adu
peulamsv HeClodNCHble VPABHEHUS 6
YenblX HUCIax, peulamv YPaeHeHUs
6uda Xn=a; peuwamv YPAGHEHUs
cnocobom PA3N0ANCEHUS. Ha
MHONCUMENU U 3AMEHbL NePEMEHHOU;

peulams HeClodNCHble VPABHEHUS 6
YenblX YUCAAX. Peuams npocmole u




CHIOJICHbIE 3A0ayU PA3HBLIX MUNO8, d
makodce  3a0a4u NOBbIULEHHOL
MpYOHOCMU, UCNOAB308AMb PA3HbLE
Kpamkue  3anucu  Kaxk — Mooenu
MEKCMO8  CLONCHbIX — 3a0ay  OJisl
NOCMPOEeHUsT NOUCKOBOU CXembl U
peulenus 3a0ay, pa3iuyams Mooeilb
meKcma u Mooeb peueHust 3a0a4u,
KOHCMPYUpo8ams K OOHOU MOOeu
peuteHust HEeC0H#CHOU 3a0auu
pasHvle MoOenu meKkcma 3a0aqu;
3HAMb U NPUMEHAMb 006a cnocooa
noucka — peuwlenuss  3a0a4  (om
mpebosanus K YClosuro u - om
VC08UsL K mpebo8anuio),
MOOENUPO8AMb  PACCYHCOEHU. Npu
noucke peuerust 3a0a4 ¢ NOMOUbIO
epag-cxemvl,  8bl0€NSIMb  OMANDI
pewienuss 3a0auu U CoOepuIcanue
Kaxcoo2o smana, ymemos ebloupams
ONMUMAIbHBILL  MeMmOoO  peuleHus
3a0a4u U 0CO3HABAMb  6bLOOP
Memooa, paccmampusams
PpasiuyHvle  Memoobvl, HAX00UMb
pasuvle peuieHuss 3a0ayu,  eciu
B03MOINCHO, AHAUBUPOBAMD
3ampyoOHeHUss npu peuleHuu 3a0ad;
BbINOJIHAMb pasiuyHbvie




npeodpa3zo8amsl NPeONIOHCEHHOU
3a0a4u, KOHCMPYUPOBAMb HOBbIe
3a0ayu U3 OAQHHOU, 6 MOM uucie
obopamuvle;,  UHMEPNPEMUPOSANb
BbIYUCIUMEIbHBIE  Pe3YIbmambvl 6
3adaye, UCCNe008AMb NOJYUEHHOE
peuleHue 3a0ayu; aHAIUUPOBANDb
6CEBOIMOINCHDBLE cumyayuu
83AUMHO20  PACNOJIONCEHUSL  O8YX
00beKmo8 U UBMEHEeHUe  Ux
Xapakmepucmux npu CcoeMecmHoM
osudicenuu  (Ckopocmov,  épems,
paccmosiiue) npu peweruu 3a0ay Ha
osudiceHue 08YX 00BLEKMO8 KAK 8
0OHOM, MAK U 8 NPOMUBONOLONCHBIX
HanpasIeHusx, uccnedosamn
BCEBO3MOJICHbIE  cumyayuu  npu
peuwtenuu 3a0a4y Ha OBUMNCEHUE NO
peKe,  paccmampuéamv  pasHble
cucmembl OMcyema, 0CO3HABAMb U
00BACHAMb UOEHMUUHOCMb 3404y
PA3HBIX MUNOB, CBAZLIBAIOWUX MPU
BeNUYUHBL (HA paOOmy, HA NOKYNKU,
Ha Osudicenue). B8blOesimb  Imu
BENUYUHBL U  OMHOUEHUS MENCOY
HUMU, NPUMEHAMb UX NPU PeLleHUU
3a0ad, KOHCMPYUpo8ans
cobcmeenHvle  3a0a4  YKA3AHHbLIX




munog, 6vidensims Npu peuleHuu
3a0au Xapaxkmepucmuxu
paccmampusaemou 8 3a0aue
cumyayuu, OmaudHble Om peaibHblx
(me, om KOMOPbIX
abcmpazuposanucy),

KOHCMPYUpo8ams HO8ble CUmyayuu
C YUemoM IMUX XapaKmepucmux,
peuiams U KOHCMPYUpo8ams 3a0a4u
HA OCHOBE PACCMOMPEHUSL PEANbHbIX
cumyayutl, 68  KOMOPbIX  He
mpebyemcs MOYHbLU
BLIYUCTUMETILHBIL pe3yiomam,
pewiams 3a0ayu Ha OBUdCEHUE NO
peKe,  paccmampueas — pasHble
cucmemvl  omcuema;  081d0emb
OCHOBHBIMU ~MEMOOAMU  peuieHls
CIOJICEMHbBIX 3a0au:
apughmemuueckuil, areedopauyeckutl,

nepebop 8apuaHmos,
ceomempudecKkull, epacghuueckuii,
NpUMeHAmb UX 68 HOBbIX  NO
CPaHeHUIo c U3YUCHHBIMU
CUMYAYUSIX.
I'naBa 4 CucTteMbl ypaBHEHUHN 18 OnepupoBaTh Ha 0a30BOM  YpPOBHE
4.1 JIuneliHOE ypaBHEHHE C YpaBHEeHUE c JIBYMsSI 1 NOHATHUSIMU: PABEHCTBO,  YHCIIOBOE
JIBYMsI IEPEMEHHBIMU MEPEMEHHBIMHU. JIuneiinoe PaBEHCTBO, ypaBHEHHE,  CHUCTEMA
4.2 ['padux JIMHEMHOIO | ypaBHEHUE C IByMs IEPEMEHHBIMU. 2 YPAaBHEHUN  KOPEHb YPaBHEHMUS,




ypaBHEHUS C  JAByMS
IePEeMEHHBIMH

4.3 YpaBHeHue psIMON
Buga y=Kkx+I

4.4 CucteMbl  ypaBHEHHI.
Pemenue CHUCTEM|
CIIOCOOOM CIIOXKEHHS

4.5 Pemenue CUCTEM
YpaBHEHUI  CIOCOOOM|
MOJICTAHOBKH

4.6 Pemenne 3a71a4 C
TTOMOIIIBIO CUCTEM
YpaBHEHUI

4.7 3agauun Ha
KOOPAMHATHOMN
MJIOCKOCTH

4.8 ['eomeTpuueckas
UHTEPIpETALUS
HEPaBEHCTB C  JIBYMs
IepEMEHHBIMH (s
mex, KoMy UHMEPECHO)

KonTtponbsHas padbora Ne 5
«Curcrembl ypaBHEHUIN»

llpsmas Kax epaghuueckas
unmepnpemayus JUHEUHO20
VPABHEHUsL C 08YMsL NePEeMEHHbIMU.

[Tonsitue CHUCTEMBI
YpPaBHCHUU. Pemenne  cuctemsl
YPaBHCHUU.

Metonpl  pemieHUsT  CUCTEM|
JIUHEWHBIX  yPaBHCHUHW C JBYMS
MIEPEMEHHBIMMU: epaghuveckutl
Memoo, Memoo CAOAHCEHUsl, METOL
T1OJICTAHOBKH.

Cucmembl JIUHEUHBIX]

VPABHEeHUll ¢ NapamempoMm.

pelleHre  ypaBHEHHS;  pEIICHHE
CUCTEMBbl ypaBHEHUH; COCTaBISTh U
pemaTh JMHEWHbIE ypaBHEHUS IPU
pelIeHNH 3aa4, BOSHUKAIOIINX B
Ipyrux  y4eOHbIX  MpeaMeTax;
CTPOUTH MOJIENb YCIOBUA 3a7aud (B
BUJIC TaOJHIIBI, CXEMBI, PUCYHKA U
ypaBHEHUs), B KOTOPOI JTaHbI
3HAYCHUSA IBYX u3 TpEX
B3aMMOCBS3aHHBIX ~ BEIWYHH, C
LEJIbIO TIOMCKA PEILICHUS 3a]auu;
OCYILIECTBJIATh  CIOCOO  MOMCKA
pelieHuss  3ajadd, B KOTOPOM
paccyXJeHHe CTPOUTCS OT YCJIOBHUSA
K TpeOOBaHUIO WJIA OT TPeOOBAHUS K
YCIIOBHIO; COCTaBJIATh TUTaH
pEIICHNUs 3a/1a4H; BBIACIATH ATAIbI
pelIeHus 3a/1a4H;
UHTEPIIPETUPOBATH
BBIUHCIIUTENBHBIC PE3yIbTAThI B
3aj1a4e, CCiIeI0BaTh MOTYYEHHOE
pelIeHre 3a]aul; 3HaTh pa3inune
CKOpoOCTel 00beKTa B CTOSTUEH BOJIE,
MIPOTUB TEUCHUS U 110 TCUCHUIO
PEKU; pemaTh 3a7a9d pa3HbIX TUIIOB
(Ha paGoTy, Ha MOKYIIKH, Ha
JBUKEHHE, CMECH U CILIaBbl),
CBSI3BIBAIOIINX TPH BEINYNHBI,




BBIACIIATD OTH BCINYHHBI u
OTHOICHUA MCKAY HUMH, peuiambs
npocmole U CJIOJfCHblE 3a0aqu
PA3HbIX munoes, a maxoice 3a0aqu

NOBLIUEHHO MpyOHOCMU,
UCNONIb306aMb  PA3HbIE  KPAMKUe
3anucu KAk — Mooenu  MmeKCcmos

CIOJCHLIX 3a0ay OJisl NOCMPOEHUS.
NOUCKOBOU CXeMbl U pelerUst 3a0a4;

pasauuams  Mooelb  mekcma U
Mooenb peuienus 3a0auu,
KOHCMPYUpo8ams K O0OHOU MOoOeu
peutenuss  HeClONCHOU — 3a0aqu

pasHvle MoOenu meKkcma 3a0aqu;
3HAMb U NPUMEHAMb 006a cnocoba
noucka — peuwlenuss  3a0a4  (om
mpeboeanuss K YCI08UIO U OM
YC08uUs K mpebosamuro).

I'nmaBa 5 DOyHKINU 14
5.1 Urenue rpadukos [Tonsarue byHkIuu.3HaueHue 2
5.2 Uto Takoe QyHKIMS byakuuu B Touke. CmocoOb 2
5.3 I'paduk pyaKIIIN 3aaHus (OYHKIIMHN: aHATUTHICCKUM, 2
5.4 CaoticTBa PyHKITUU rpadudeckuii, TabauaHbIN. ['paduk 2
9.5 Jluneiinas GyHKIUSA byukiuu. JlekapToBbl KOOPAWHATHI 3
5.6 3 Ha IUIOCKOCTH. PDOopMHUpOBaHUE 2
OyHKUWUA y = X U ee MPEICTABJICHUN O METAIIPEAMETHOM
rpaduk TOHATHHU «KOOPAWHATHD). [IprMepsI
5.7 I{enas u 1poOHAs 4acTh (GYHKIIHN, TTOJTy9aeMbIX B TIPOIIECCe -

HaxomuTth 3HaueHue QyHKUMH 1O
3aIaHHOMY 3HAaY€HUI0 ApryMEHTa;
HaXOJUTh 3HAYEHUE aprymMeHTa 1o
3aJJaHHOMY 3HAUEHUI0 (PYHKIHH B
HECJIOKHBIX CUTYalUsIX; ONPEIEIATh
HOJIOKEHUE TOYKH 1o €0

KOOpJMHATaM, KOOPAWUHATHI TOYKH
110 €€ MOJIOKEHUIO Ha KOOPJAHHATHOW
IJIOCKOCTH; MO rpaduKy HaXOJUTH
00JacTh ONpEACNICHUsI, MHOECTBO




yucna (/{na mex, xomy
UHMEPeCHO)

KoutponbHas padota Ne 6
«DYyHKIUW

HCCIICTIOBAHUSI Pa3INYHBIX|
pEAbHBIX IPOLIECCOB U PEIICHUS
3ajad. JInneinas byHKIUS.

CpoiictBa u  rpaduk JTUHEHHOM
bynkuuu. YrioBod  koddduimeHt
npssMo. Pacmonoxenue  rpadukal
JMHEHHON QYHKIIUU B 3aBUCUMOCTH
OT €¢ YIJIOBOro Ko3hduuueHta u
CBOOOIHOTO YJIeHA. JIuneiinas
¢ynkums. CpoiictBa U rpaduk
TuHenHoN  QyHkuuu. Haxoowcoenue
Ko3¢huyuenmos JIUHEUHOU
dyHKYUU N0 3A0AHHBLIM VCILOBUSIM.
npoxodcoeHue npamMou uepes 08¢
MOYKU c 3a0anHbIMU
KOOpOuHamamu, NPOX0HCOEHUE
NPAMOU Yepe3 OAHHYI0 MOYKY U
napanieivHol  OAHHOl NPAMOL.
Kycouno  3aodamunvie dyukyuu.
I'pagux GdyHryuu y=x .
IIpeobpaszosanue 8bIPAdICEHU,
cooeparcauyux 3HaK MOOYIIAL.
Memoowt  peuwenus YpaeHeHu:
epaghuueckuri memoo. P. Jlexapm,
llossnenue epaguxos ynkyuil. I1.
Depma. Ilpumepvr  paznuunbly
cucmem KOOpOUHam.

3HAYEHHUH, HYJIH byHKIINHA,
MIPOMEKYTKH 3HAKOTIOCTOSHCTBA,
MPOMEKYTKHU BO3pacTaHus u
yOBIBaHUS, HauOoJIbIIICE u
HaMMEHbIlIee 3HAYeHUA (PYHKIUU;
CTPOUTH rpaduk JIMHEWHOM
GyHKIMM; TPOBEPSTH, SBISICTCS JIU
JAHHBIN rpadux rpadukom|
3aIaHHOM (GyHKIIUKU ~ JTUHEHHOM;
OTIPENEIIATh MPUOJIMKEHHBIE
3HAYEHUS  KOOPJMHAT TOYKH|

nepeceyeHuss rpa@ukoB  (QyHKIIH;
UCIIOJIb30BaTh CBOMCTBA JIMHEWHOM
byHKIMK U ee TpaduK TP perieHun
3a1a4 = W3 JIPpYTHX y4eOHBIX
MPEIMETOB; HCIIOIL30BaTh IPaPUKH

peaTbHBIX IPOIIECCOB u

3aBUCUMOCTEH JIJIs1 OTpeIeTICHUS UX
CBOWCTB (HanbonbIme 17|
HAaUMEHbBIIINE 3HAYCHUSI,
MIPOMEKYTKH BO3pacTaHUs 71
yOBIBaHUS, obnactu

MOJIOKUTENIBHBIX U OTPUILIATEIbHBIX
3HAYEHUH U  T.IL); OIMCHIBATH
OTAEJIbHBIE BBIJIAIOIIHECS
pe3yJIbTaThl, MOJYYEHHBIE B  XOJE€
pa3BUTHSI MaTEMAaTUKU KAaK HAYKH;
3HaTh MPUMEPHI MATEMaTUYECKUX




OTKPBITUN U UX aBTOPOB, B CBS3H C
OTEYECTBEHHOW U BCEMUPHOM
UCTOPUEN; IIOHUMATh poJIb
MaTeMaTUKH B pa3BUTHH Poccum;
onepuposamu NOHAMUAMU.
@yHKyuoHanvHas 3a8UcCUMOCHb,
@dyuryus, epacghux @yHuryuu,
cnocooul 3a0aHUs @yHryuu,
apeymeHnm u 3HayeHue yHKyuu,
obnacmo onpeoenenus u
MHOJCECmE0 3HAYeHUul QyHKyul,
HYAU  QYHKYuUU, NPOMENCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCb pynryuu,
YUeMHOCMb/HEUeMHOCMb  (OYHKYUU,
cmpoums  epauKku  AUHEUHOU
@yHKYUll;, cocmaenamo YpaeHeHuUs
NPAMOU NO 3A0AHHLIM  YCILOBUAM:
npoxoosiwell uepez 08e MOUKU C
3A0aHHbIMU KOOpOuHamamu,
npoxoosuell yepez OAHHYI0 MOYKY U
NapaiileibHol  OAHHOU — NPAMOLL,
cmpoums epagpuxu  QYHKYuu euoa:

Y ; uccuedosams YYHKYU no ee
epaguxky,  ULIOCMpUposamsv ¢
nomowpblo  epaguka  peanbHyIO
3A6UCUMOCIb UTU HPOYecc NO Ux
XapaKkmepucmuxkam, BbINOIHAMb




npeobpazosanus 8bIPAdHCEHUI,
cooepacanjux MOOYIb;
Xapaxkmepuzoeams 8K1A0
BbLIOAIOUUXCS MaAmMemMamuKos8

paseumue MamemMamuku U — UHBIX
HAYy4YHbIX obaacmell, NOHUMAMb POJib
Mamemamuxu 6 pazeumuu Poccuu.

['maBa Ne | BeposITHOCTb M CTaTUCTHKA
6
6.1 CraTuctuyeckue Tabauunoe U rpaduyeckoe
XapaKTEePUCTUKHU MIPE/ICTaBIICHUE JTAHHBIX,
6.2 BeposatHocTh CTOJIOUATHIC u KpYTOBBIE
PaBHOBO3MOKHBIX JTUarpaMMBbl, TpadUKH, IPUMCHCHHE
COOBITHIA auarpaMMm = M TpadukoB JUIS]
6.3 CnoxHbie ONMCAHUS 3aBUCUMOCTEN PEaTbHbBIX
HKCIIEPUMEHTHI BEJTMYMH, U3BJICUCHHE HHPOpMAITUN
6.4 ['eomerpuueckue U3 Ta0JHIl, TMarpaMm U rpauKoB.
BEPOSITHOCTH OnucaTtenpHBIC CTaTUCTHYCCKUE
6.5 [{enas u qpoOHas YacTh | MOKa3aTeNH YHCJIOBBIX HAOOPOB:
yucna (/{na mex, xkomy |cpenHee apudMeTHIEeCKOE,
UHMEPECHO) Meouana, HanOOoJIbIIIee u
Kontpombnas padora Ne 7 HAaWMEHBIIICEC  3HAYCHMS. Mepsl
«BeposSTHOCTh 1 CTAaTUCTUKAY» pacceuBaHus: pa3Max, oucnepcusi u
cmaHoapmuoe OmKIOHeHUe.
Cnyuaiinas M3MEHYUBOCTb.
N3MeHYnBOCTh TPU  HU3MEPEHUSX.
Pewarowue npasuua.
3axonomeprocmu 8 USMEHYUBDLX]

OHeHI/IBaTB KOJIMYCCTBO BO3MOXKHBIX

BAapUAHTOB  METOJIOM  Iepebopa;
UMETh TMPEJCTABICHUE O  POJH
MPAKTUYECKA  JIOCTOBEPHBIX 5|
MaJ0BEPOSTHBIX COOBITHI;
CpaBHHUBATh OCHOBHBIE
CTaTUCTUYECKHUE  XAPaKTEPUCTHUKH,
MOJIYYEHHbIE B TIPOIIECCE PEIICHMUS]
MPUKJIAIHON  3a/Ja4H, H3y4YCHUS
pEAIbHOTO  SIBJICHUS; OIICHUBATH

BEPOSITHOCTh PEaJIbHBIX COOBITUHN U
SIBJICHUM B HECJIOKHBIX CUTyalUsIX.




geauyunax. CiaydalHblE  ONBITHI

(OKCMIEpUMEHTHI),  DIEMEHTApPHBIC
CIydailHble  COOBITHS  (MCXObI).
BepositHOCTH AIIEMEHTAPHBIX
coObIThil. CoOBITHUA B CIIy4alHBIX
HKCIIEPUMEHTAX u
0JIaronpUATCTBYIOIINE

AJIEMEHTApHBIC COOBITHS.

BeposiTHOCTH CITydaifHBIX COOBITHIA.
OmpITBI ¢ PaBHOBO3MOXKHBIMH
AJIEMEHTApHBIMU COOBITHUSIMU.
Knaccuueckue BEPOSTHOCTHBIC
OMBITHl C HMCIOJB30BAHHUEM MOHET,
KyOuKoB. [Ipedcmasnenue coovimuii
C nomowwto ouazpamm Iinepa.
IIpomusononoscHviecobvimus,
0bveouHeHue u nepeceuetue
cobvimut.  Ilpasuno  cnoswcenus
sepossmuocmeti. Cryuaiinviii 66100p.
Ilpeocmasnenue sxcnepumenma 6
suoeoepesa.Hezasucumvie
coovimus. Y mHocerue
8EPOSIMHOCMENHE3ABUCUMBIX
coovimuti.Ilocnedosamenvhvie
He3a8UCUMbLEUCNbIMAHUSL.
[IpencraBieHre O HE3aBHUCHUMBIX
COOBITHSX B J)XU3HU. [Ipasuio
VMHOMCEHUSL, NepeCcmanoBKU,




gaxmopuan uucna. Couemanus u
yucno covemanuu. Popmyna wucia
couemanuu. 1peyzonvrnux Ilackans.
Onvimoic OONLUUUMYUCTIOM
PABHOBOZMOINCHBIX — INEMEHMAPHBIX
coovImul. Buviuucnenue
gepoamHocmel 8 OnvIMaxc
npuMeHeHuem KOMOUHAMOPHBIX

dopmyn.

[ToBropenue. Pemenune 3amau. BxomHou KOHTpoJsib. WTOrossie 3
KOHTPOJIbHBIE paOOTHI (3a MEepBOE MOIYTOAME U 33 TOJT)

Htoro 102




9 xiacc

Howmep HanmenoBanue OcHoOBHOE coziepKaHuE KomnuectBo XapakTepuCTHUKa
TJ1aBbl/ rinaBbl/maparpada 4acoB OCHOBHBIX BUJIOB Y4€OHOI

naparpada JESTENBHOCTU
I'nagsa 1 HepaBenctra 19 OnepupoBath Ha 0a30BOM ypOBHE
1.1 JlelicTBUTENBHBIE YHCTIa Yucnoblie HEpaBeHCTBA. CBOMCTBA 3 TIOHATHUSIMU: HEPABEHCTBO, PELICHUE
1.2 OO6murue cBolicTBa YUCJIOBBIX  HepaBeHCTB. I[IpoBepkal 2 HEpPABEHCTBA; MPOBEPSTH, SBISACTCS
HEPABEHCTB CIIPaBEIJIMBOCTH HEPABEHCTB IpHU JU  JAHHOE YHUCJIO  pEIICHHEM]
1.3 Petiennie TMHEHHBIX 3a/IaHHBIX 3HAYEHUAX TTEPEMEHHBIX. ) HEPaBEHCTBA; U300pakaTh pelIeHUs
HEPABEHCTB HepaBencteo ¢ MIEPEMEHHOM. HEpPAaBEHCTB HAa  YHWCIOBOM MPSAMOIi;
14 Pewienne cucrem Ctporue u HeCTporre HEpPaBEHCTRA. 5 1o rpauKy HaXOJIUTh MMPOMEXYTKH
JIMHEWHBIX HEPABEHCTB | Obaacmo onpeoenenus, 3HAKOTIOCTOSIHCTBA; U300paxKaTh
15 JlokazatenbCcTBO HepaseHcmea (obnacmp, 3 pEIIEHUs HEPABEHCTB U HMX CHUCTEM
HEPABEHCTB 00NYCMUMBbIX 3HayeHul| Ha YKCJIOBOM TMPSMOI; OIHUCHIBATH
1.6 YTo 03HAYAIOT CJIOBA «C | HEPEMEHHO). [TpoBepkal 2 OTJCIbHbIC BBIJIAIOIIIHNECS
TOYHOCTBIO 10 ...» CIIPaBEIJIMBOCTU HEPABEHCTB MpHU pe3yJbTaThl, TOJYYEHHBIE B XOJI€
1.7 [lepuognueckue u 3a/IaHHBIX 3HAYEHUAX TTEPEMEHHBIX. - pa3BUTHUS MAaTEMAaTHKW KaK HAyKH;
HEIMEepPUOINYECKHE Pemienne nMHEHHBIX  HEPaBEHCTB. 3HaTh NOPUMEPhl  MATEMATHYECKHUX
OECKOHEUHbIE Cucrembl HEPABEHCTB  C OJHOU OTKPBITUM U UX aBTOPOB, B CBSI3U C
JECATUYHBIC TPOOHU nepemMeHHon.  Pemenue CHUCTEM| OTEUYECTBEHHOU v BCEMUPHOU
(st mex, komy HEPABEHCTB C OJHOU MEePEeMEHHOM: UCTOpUEH; MMOHUMATh poJIb
UHMEPECHO) JTUHEWHBIX. M300paxeHue peieHusl MaTeMaTUKH B  pa3Butuu Poccuu;
18 Eme o cpennux (/{ns CHUCTEMbl HEPABEHCTB Ha YHCIIOBOM - onepupoeamv NOHAMUAMU: CUCeMA
mex, KoMy UHMEPECHO) MpsIMOM. 3aNUCh PELIEHUSI CUCTEMBI HEpaBeHCcme; onepuposeamau
KouTposbHas pabota Ne | HEPABEHCTB. MHOXKECTBO, 3JIEMEHT 1 NOHAMUAMU. @yHKYUOHANbHAS
«HepaseHcTBa» MHOXXECTBA, MNYCmoe,  KOHEUHOe, 3asucumocmo, Qyukyus, 2pagux
OeckoHeuHoe MHOHCECTNEO. @yHKyuu, NPOMENCYMKY,




ITogMHOXKECTBO. OTtHoueHue
MPUHA/IJICKHOCTH, BKITFOUCHMUS,
PABEHCTBA. Ilepeceuenne wu
oOBeMHEHUE MHOXECTB.  Poib
POCCULICKUX YUEHbIX 8 pa3eumuu
mamemamuxu: J1.Jtinep.

3HAKONOCMOAHCMBA,  ONePUPOBANd
NOHAMUAMU. Hepagencmaa;
UCNONIBL308AMb MEMOO UHMEPBATLO8
0J151 peuteHust yeawvlx u OpooHo-

PAYUOHATILHBIX HepaseHcma,
peuiamp HepaseHcmea c
napamempamu, 8v10Upamo

coomeemcmaylowjue  HepaseHcmed
0J1s1 COCMABNEeHUs MAMEMAamu4eckou
mooenu 3A0aHHOT peanvHou
cumyayuu Ui NPUKIAOHoU 3a0a4u;
ymemby UHmMepnpemupo8amy
NOJY4eHHbL npu peutenuu
Hepagsencmaa pe3yibmam 8
KOHmMeKcme  3A0aHHOU  PealbHOU
cumyayuu uiu npurkiaoHou 3a0aqu;
coCmasnaAms U pewlams, CUCmembl
Hepaeencma npu peueHuu 3a0a4
opyaux  y4eOHblx npeomemos;,
BbINONHAMb OYEHKY NPABOON0000Us
Dpe3yibmamos, Noay4aemuvlx npu
peutenuu cucmem JIUHEUHbIX
Hepagencma npu peueHuu 3a0a4
opyeux  y4eOHbIX  npeoMemos;

6bl6blpdl’l’lb coomeemcmeyroujue,
HepaeseHcmea Uiu ux cucmemaol, ons
cocmaejieHuA mamemamuydeckou

Mmooenu 3A0aHHOU Peanvholl




CUmyayuu uiu NPUKIAOHOU 3a0ayu;
yMemb UHmMepnpemuposams
NOJYYEeHHbIU NPU PeUeHUU CUCTNEeMbl
pe3yavmam 6 KOHmeKcme 3a0aHHO
PeanbHol cumyayuu unu
NPUKIIAOHOU 3a0a4u,; COCMAGIsAmMb U
pewams  Keaopammuvie YpasHeHUs,
VPaeHeHus, K HUM C800siujuecs, npu
pewenuu 3a0ay  Opy2ux Y4eOHwlx
npeomemos,  pewiamv — OpPOOHO-
JIUHEUHble VPABHeHUsl,  8blOUpamv
coomeemcmayowue ypasHeHus, 0

cocmaeenust MaAmemMamuyecKkou
Mooenu 3A0aHHOU peanvholl
cumyayuu Ui NPUKIAOHOU 3a0ayu,

ymemo UHMEPNPemupo8ams
NOJYYeHHbLIL npu peutenuu
ypaeHeHus, pe3yabmam 8

KOHmMeKcme  3a0aHHOU  pedanbHOl
cumyayuu uiu NPUKIAOHOU 3a0ayu;
peuams HeClO0NCHble VYPABHEHUS 6
Yenvix Yucuax, pewams YpaeHeHus.
6uO0a Xn=a; pewamsv VPAGHEHUs.
cnocoboom PA3N0NCEHUS. Ha
MHONCUMENU U 3AMEHbL NePEMEHHOLL,
cmpoums 2paguru  Keaopamu4Hou
@yHKYUL, Xapaxkmepuzoeamv 6K1a0
BbLOAIOUUXCSL  MAMEMAMUKO8 8




paseumue MamemMamuky U UHBIX
Hay4Hslx obaacmetl; NOHUMAMb POb
mamemamuxu 6 pazeumuu Poccuu

I'naBa 2 KBagparnunas GyHKmus 20
2.1 Kakyto dbyaknuro | [Toastne  dynxkmmm.  CBoiicTBa 4
Ha3bIBAIOT GyHKIMA:  00JaCTh OMpEICICHUS,
KBaIpaTUYHOMN MHOXXECTBO ~ 3HA4Y€HUH,  HYIH,
2.2 I'paduk pyHKIHH Y = MPOMEXKYTKH  3HAKOIOCTOSIHCTBA, 2
ax‘ YEeMHOCMb/HEYEMHOCMb,
2.3 Cnsur rpaduka IPOMEKYTKHU BO3pacTaHUs u )
byHKuMu y = ax” Bonb yObIBaHUS, HauOoJIbIIIEe u
OCei KOOpAMHAT HaVMCHBIIICE 3HAYCHHUS.
2.4 I'paduk pyHKIHH Y = Henpepvisnocmo dyukyuu. 4
ax“+ bx +c CaoiicTBa U rpaduK KBaIpaTHIHON
2.5 KBanparabie bynknuu (mapabdona). [locmpoenue 4
HEpPABEHCTBA epaguxa KeaopamuyHou @yHKYuu
2.6 [IpuMeHeHue CBOMCTB no MOUKAM. IIpeobpazosanue -
KBaJpaTUYHOW QYHKIUU | epapuxka pyukyuu y=1(x) Ona
MIPU pElIeHUN 33124 nocmpoeHus  epagukosd  QyHKyuii
([nsa mex, komy suoa y=af(kx+b)+c. [Ipagux
UHMEPeCHO) k
2.7 I'padmku ypaBHEHHI, @yurxyuti y=a+x+b . Haxoxnenue -
coaepKalx MOLYJIN HyJell KBaJpaTUYHOM (PYHKIIHH,
(s mex, komy MHOJMCECMBA 3HaueHull,
UHMEPECHO) NPOMEIHCYMKO8
KonTtpoasHas padora Ne 2 3HAKONOCMOAHCMABA, 1
«KBampaTuanast pyHKITUD NPOMENCYMKO8 — MOHOMOHHOCMU.
I'paghux GyHKyul y= ‘f:

Haxomuth 3HadeHwe (QyHKIUM  TI0
3aIaHHOMY 3HAYEHHUIO  apTryMEHTa;
HAaXOJUTh 3HAYEHUE apryMmMeHTa IO
3aIaHHOMY 3HA4YeHHUIO PYHKIMU B
HECIIOKHBIX CUTYaLMSIX; ONPEIEIATh
MOJIOKEHUE TOYKH 1o ec
KOOpAMHATaM,  KOOPIMHATHI TOYKH|
10 €€ MOJIOKEHUIO0 Ha KOOPIUHATHON
IUIOCKOCTH; TIO0 TpauKy HaXOUTH

00acTh OMpeaeNIeHUsI, MHOXKECTBO
3HAUYCHUH, HYJIH byHKIUY,
MIPOMEKYTKHU 3HAKOITIOCTOSTHCTBA,
MIPOMEKYTKH BO3pacTaHUs 5|
yOBIBaHMS, HanOOJIbIIIee 5|
HauMEHbBIIIee 3HaueHUsd  (yHKIUH,
pOBEPSATh,  SIBJIACTCS JU  JaHHBIN
rpaduk rpadukom 3aJaHHOU
byHKIIUN KBaJIpaTUYHOM;
UCIIOJIB30BaTh TrpaduKd  peasbHBIX|
MPOIIECCOB M 3aBUCHUMOCTEH  JyIs|
OIpeaeIICHUS UX CBOMCTB
(manOopIIne " HAaUMCHBIITNC
3HAYCHUS, MIPOMEKYTKH

BO3pacTaHusi W YObIBaHUS, 00JacTH
MOJIOKUTEIIBHBIX M OTPUIIATEIHHBIX




Hcnonvzosanue ceoticms pyukyuil

npu peutenuu YpasHeHuii.
Keaopammnuui mpexuen,
pasnodcenue K8AOPAMHO20

mpéxwzeHa HA MHO2cumeu.

3HaYeHUH W T.I.);  ONPEIENATH
IPUOIMKEHHBIE 3HA4YECHUS
KOOpAMHAT  TOYKH nepeceyeHHsI
rpadukoB QyHKIMH; onepuposams
NOHAMUAMU: @yHKYUOHANbHAS
3a8ucumocms, QYHKYUs, 2papux

@dyukyuu, cnocooul 3a0aHusl

QyHKYuU, apeymenm u 3HaAYeHue
@dyukyuu, obnacme onpedenenus u
MHOJCECMB0  3HAYeHUU  YHKYuUuU,

HYU @yHKyuu, NPOMENCYMKU,
3HAKONOCMOAHCMEA,
MOHOMOHHOCHIb @yHKyuu,

YeMHOCMb/HEeUemHOCMb  (DYHKYUU,
cmpoums 2pagpuku - K8AOPAMUYHOL,
@dyukyuil, uccredosams QyHKYurO no
ee 2paghuxy; Haxooums MHOHCECMBO
3HAYEHUU, HYIU, NPOMEIHCYMKU
3HAKONOCMOAHCMEA,

MOHOMOHHOCTMU K8aOpamu4Hol|
QyHKYuU;  ULIIOCMPUPOBAMD C
nomowwro  epaguxa PEeAbHYIO
3a8UCUMOCMb UTU NPOYECC NO UX
Xapaxkmepucmukam;

UCNOIL3068aAMb CBOUCMBA U 2PAPUK
K8aOpamuyHoul Gdyuryuu npu
peuenuu 3a0a4 u3 opy2ux y4eoHovlx
npeomMemos UxX XapaKmepucmurKam,




' I'maBa 3 YpaBHEHUS U CUCTEMBI YPAaBHEHUI 25
3.1 PanmonanbHbIC [IpeoOpazoBanue JTpoOHO- 4
_ | BEIDQKCHHS . JIMHEWHBIX BBIPAXKEHUM: CIIOXKEHHE,
1 3.2  Llenble ypaBHEHHS | YMHOXKEHHE, JIENICHHE. 2
3.3 JIpoGHBIC ypaBHEHUS Aneebpauueckas 0po0». 4
3.4 ' Pemenue 3amau - Honycmumvle 3HaYeHUs] 4
'35 ' Cucrema ypaBHEHHI C  nepemMeHHbIX 6 OpobHO- 4
JBYMSI IIEPEMEHHBIMU PAYUOHATbHBIX BbIPANCEHUSIX .
' 3.6 ' Perenue 3am1au TloHsiTME ypaBHEHUS H  KOpHs 2
3.7 ' I'padpuueckoe ypaBHeHus. [Ipeocmaenenue 0 3
WCCIICIOBaHUE PABHOCUTLHOCMU YPaBHEeHU.
ypaBHEHUI Obnacms onpeodeiieHuss  ypasHeHUs.
' 3.8 ' YpaBHeHus ¢ ' (obnacme  Oonycmumvlx — 3HAYEHUl -
napameTpoM (/{nsa mex, | nepemenHoll). Pemenue

| HAMYPANLHYIO u

| peleHus

onepuposamv  NOHAMUAMU  2PAPUK

@dyHryuu, cmpoums  epaghuxu
JIUHEUHOU, K8AOPAMUYHOU (PYHKYULL,
00pamuoll  NPONOPYUOHATILHOCTU,
Qynxyuu 6uoa: y=a+_k _ y= X,
X+b
=

y=%X, y=X |

Ha npumepe K8AOPaAmuuHoLl
@yHryuu, UCNOIL3068AMb

npeobpazosanus epaguxa yHkyuu
Vv=f(x) ons nocmpoenus epapuxos
@yHKyutl y=af (kx+b)+c;
packnaovieams — HA  MHOMCUMENU
K8AOPAMHbIU  MPEXYIIEH. _
Buvinonname npeoopazoeansl
OpOOHO-PAYUOHATILHBIX 8bIPANHCEHUIL!

| cokpawjeHue  Opobeii, npuseoeHue
- aneebpauveckux Opobei Kk odbujemy

3HameHameno, Cll0JiCeHue,
: VMHOXMCEHUe, oenerue

aneebpauveckux opooeti, 6036edeHue
aneebpauyecKoll opodu 8
yenyio
OMpUYAmMebHy0 CMeneHb, peulams
OpOOHO-IUHElIHbIE YpasHeHusl,
OCYIIECTBIISATh ~ CIIOCOO  TIOWCKa
3a7a4i, B  KOTOPOM

pPaCCy’KJIEHUE CTPOUTCS OT YCIOBUS




KOMY UHMEPECHO)

3.9 Penrenue cucrem
YPaBHEHUU BTOPOM
crenienu (/s mex,
KOMY UHMEPECHO)

Kontponbnas padora Ne 3 u Ne 4
«PanroHanbHbIe BhIpAXKEHUS.
YpaBHEHUS C OOHOM ITIEPEMEHHOW,
«CuctemMbl ypaBHECHUIN

IIPOCTENIINX TPOOHO-TMHENHBIX

ypaBHeHU. Pewenue OpOo6HOA
PAYUOHATbHBIX YPABHEHUIL.

Memoovt peuienus
VYPABHEHUIl: MemOoObl PABHOCUIbHBIX

npeobpazo8anull, mMemoo - 3aMeHbl
nepemerHoU, epapuyeckuti Memoo.
Hcnonvzosanue ceoticme @yHKyui
npu pewenuu ypasHenuu. Pemenue
CUCTEMBI YPABHECHHM.

K TpEOOBAHHIO WM OT TPEOOBAHUS K
YCIIOBHIO; COCTABJISTH IJIaH
PEIICHUS 3a]]a4M; BBIICIATH dTaIIbI
pereHus 3a/1a4u;
WHTEPIPETUPOBATH
BBIYHCIIUTEILHBIC PE3YIbTAThI B
3a/a4e, UCCIIEIOBATh MOJYUYCHHOE
pelieHue 3a1a4u; 3HaTh pa3Indue
CKOpOCTEeH 00BbEKTa B CTOSIUEH BOJIE,
IIPOTHUB TEUEHUS U TI0 TCUCHHUTO
peKH; peraTh 3aa49u pa3HbIX THIIOB
(Ha paboTy, Ha MOKYTIKH, Ha
JBH)KCHHUE, CMECH U CILJIaBhI),
CBS3BIBAIOINNX  TPU  BEIIMYMHEI,
BBIZICIATh  OTH  BEAUYHMHBI H
OTHOIIEHUS MEXAY HUMH, peulamo
npocmie U CIOJCHbIE  3A0a4u
PA3HLIX MUNOB, A MAKICE 3a0aYU
NOBLIULEHHOT mpyoHocmiu,
UCNONIL308AMb  PA3Hble  KPAMKUe
3anucu KAk — MoOeiu  MeKcmos
CNOJCHBIX 3a0ay O0n8 NOCMPOEHUS
NOUCKOBOU CXeMbl U pelleHuss 3a0au,
paziudams Mooelb mekcma u
Mooenb peuierus 3a0auu,
KOHCMPYUpo8ams K 00HOU MoOeau
peuteHus HECJLOJHCHOL 3a0aqu
pastvle MoOeau mekcma 3a0adu;




3Hamb U npuUMeHaAms 0ba cnocoba
nouckapeueHusA3a0ay(om
mpebo6anus K YClo8ulo U om
YCI08Usl K mpebo8anui).

I'naBa 4 ApudmMernyeckas 1 reoOMeTpHIECKasi IPOTPECCUH 25

4.1 Yucnossie Yucnosas ITOCJIEA0BATEIBLHOCTb. 2
MOCJIEIOBATEIILHOCTH [Tpumepsi YHUCJIOBBIX

4.2 Apudmernueckas MOCJIEI0BATEILHOCTEM. 3
rporpeccus beckoHneunbie

4.3 CymmMa  mepBBIX N | mociemoBaTEIHLHOCTH. 3
YJICHOB Apudmernueckas mporpeccus u e¢
apupmMeTHIeCKON CBOICTBA. I'eomerpuueckasy
MIPOTPECCHU MIpOTpeccHsl. Dopmyna odweeo

4.4 ['eomeTpuyeckas YleHa U CyMMbl N NEepEulX UYleHO8 3
Iporpeccus apugmemuueckol 2eoMempudecKoil

4.5 Cymma  mepBBIX n|u npozpeccuil. Cxooawasics 2
YJICHOB 2eomempu4ecKast npozpeccus.
reoMeTpUIECKON 3aoaua  Jleonapoo  Iluzanckoeo
IIPOrpECCUU (Dubonayuu) o Kpoaukax, 4ducia

4.6 IIpocThie U CIOXKHBIE Dubonauyu. 3adaua o WAXMAMHOL 3
MIPOLICHTHI docke. Cxooumocmyp

4./ CymMmMa KBaipaToB 2eomMempu4ecKou npocpeccuu. -
MEPBBIX N HATYPAIbHBIX
yucen (/s mex, komy
UHmMePeCHO)

4.8 Tpeyronsuuk Ilackans -

([ns mex, komy
UHMePeCHO)

OnepupoBath Ha 0a30BOM  YPOBHE
MNOHSATUSIMU:  TIOCJIEIOBATEIIBHOCTb,
apudMeTnyecKas Iporpeccusl,
reoOMeTpUYEeCcKast MIPOTPECCHUS;
pemaTth 3a/Jlaud Ha MPOTPecCHUu, B
KOTOPBIX ~ OTBET  MOXKET OBITH
MOJIy4YEH HEIMOCPEICTBEHHBIM|
MOACYETOM oe3 MIPUMEHEHUS
dbopmyn; ONHCHIBATH  OTHEIHHBIC
BBIJAIOIIIHNECS pEe3yJbTaTHhI,
MOJIy4YEHHbIE B  XOJI€  Pa3BUTHS
MaTeMaTUKU KaK HayKl;  3HaTh
IPUMEPBHI MaTeMaTUYECKUX
OTKPBITUI U UX aBTOPOB, B CBSA3U C
OTEYECTBEHHOU v BCEMUPHOU
VCTOPHUEH; IIOHUMATh pOJIb
MaTeMaTUKH B pa3Butuu  Poccuu;
onepuposamau NOHAMUAMU.
nocn1e008amenbHOCHYb,
apugmemuueckas npoepeccus,
2eomempuiecKkas npozpeccust;
pewamp 3adauu HA
apugmemuueckyio u
2eomempuiecKyro npozcpeccuio;




KonTtposnbsHas padora Ne 5
«Apudmerndeckas u
reOMEeTpPHUECKast IPOrPECCUN

Xapaxmepu3o6amso 8KIAO
8LIOAIOWUXCSL  MAMEMAMUKO8 8
passumue MamemMamuKy U UHBIX
HAy4YHbIX obaacmell, NOHUMAMb PoJlb
mMamemamuxu 6 pazeumuu Poccuu

I'naBa 5 CTaTuCcTHKa U BEPOSTHOCTh Nwmets Ipe/ICTaBICHUE 0
5.1 Buvibopounvie Tabauunoe u  epaghuueckoe CTaTUCTUYECKUX  XapaKTEPHUCTHUKAX,
UCC1e0068aHUS. npeocmaeieHue OAHHbIX, BEPOSITHOCTH CJIy4ailHOTO COOBITHS,
5.2 HNHTepBanbHbIHA pAI. cmonouamole u Kpy208ule KOMOMHATOPHBIX  3ajJlayax; pemniarh
['ncrorpamma ouazpammul, epaguxu, npuMeHeHue MpocTenIne KOMOWHATOPHBIE
5.3 XapaKkTepuCTHUKA ouazpamm  u epaguxosons 3aJa4d = METOAOM  MPSAMOTO 5|
pazbpoca ONUCAHUSA 3ABUCUMOCMEL PealbHbIX OpraHU30BaHHOTO nepebopa;
54 CratucTuyeckoe BeUYUH, U36TeyeHUue UHGopmayuu MPE/ACTABISATh JAHHBIC B BUJE
OIICHUBAHUE U MIPOTHO3 uz mabauy, ouazpamm u epaghukos. TabmiI, auarpamMm, — TpaduKoOB;
5.5 BeposatHocTh 1 OnucamenvHvie  CMamucCmuyecKue JUTATh uHdOopMaIuIio,
KoMOuHaTopuka (/s nokasamenu — YUCI08bIX HAOOPOE: MPEICTaBICHHYIO B BHUIE TaOJIHIIHI,
mex, KoMy uHmepecHo) | cpeonee apugmemuueckoe, auarpaMMbl,  Tpadwuka; OnpeneisiTh




5.6

Pazmenienusa n
couetanus (/s mex,
KOM) UHMEPECHO)

Meouana, Haubobuee U
HauMeHblLee 3Hayenus. Mepul
pacceusanus: pasmax, OUCnepcust u
CMaHOapmuoe OmKiIOHeHuUe.
Cryyaunas UBMEHYUBOCD.
Hsmenuusocmo — npu  usmepenusix.
Pewarowue npasuia.
3axonomepnocmu 8 UBMEHUUBHIN]
senuuunax. Ilpasuno ymmoorceHus,
nepecmaHosKu, hakmopuan yuciua.
Couemanusi u yucio coyemaruil.

Dopmyna yucia couemanuiu.

Tpeyzonvnux Ilackans. Onvimsl ¢
OonbUUM YUCTIOM
PABHOBO3MOINCHLIX — IJIeMEHMAPHBIX]
coovimuil. Buviyucnenue
geposmHocmeli 8 onvimax ¢
npuMeHeHuem KOMOUHAMOPHBIX]

Gopmyn. Hcnvimanua bBeprynnu.
Vcenex u meyoaua. Beposmmuocmu
coovimuti 8  cepuu  UCHLIMAHULL

bepnynnu. 3naxomcmeo co
CYUAUHBIMU GeNUYUHAMU — HA
npumMepax KOHEUHbIX OUCKPEeMHbIX]
CLYUAUHBIX BENUYUH.
Pacnpeoenenue eeposamuocmell.
Mamemamuueckoe ooxcuoanue.
Ceoticmea Mamemamuyecko2o

oocuoanus. Ilowsmue o 3axone
bonbuLUx yucerl. Uszmepenue

eeposamuocmell. IIpumenenue

OCHOBHBIE CTaTUCTHYECKHUE
XapaKTePUCTUKH YHCIIOBBIX|
Ha0OpOB;  OIIEHUBAaTh BEPOATHOCTD
COOBITHSA B MPOCTEHUIIUX CIydasXx;

UMETh  IpE/ICTaBICHUE 0 ponHu
3aKOHa OOJIBIINX YKCENT B MAaCCOBBIX

ABJICHUSX;  OLCHUBAThb KOJUYECTBO
BO3MOXXHBIX BapUaHTOB  METOJIOM|
nepebopa; UMeTh NpeACTaBICHHUE O

pPONM  TIPAKTUYECKH JOCTOBEPHBIX U]

MaJIOBEPOSITHBIX COOBITHUI;
CpaBHHUBATH OCHOBHBIE
CTaTUCTUYECKHUE XapaKTepUCTHUKH,
MOJYYEHHbIE B  MPOLECCE PEUICHUS
NPUKIAHOW  3aJauyd,  MU3Y4YEHUs
peanbHOro SIBJICHUS,  OIICHUBATH

BEPOSITHOCTh PEANbHBIX COOBITUN U
SBJICHUN B HECJIOXKHBIX CUTYaLUAX.




3dKOHA

bonvuux

qucen

dl



[loBropenne. Pemenne 3amady. BxomHoW KOHTpoib. HMrtoroseie 13
KOHTPOJIbHBIE pabOTHI (3a NEPBOE NOJYTOIUE U 32 TON)

Hroro 102




OIIMCAHUE YYEBHO-METOINUYECKOI'O
N MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHMUSA
OBPA3OBATEJIbHOM JEATEJBHOCTHU

HopmaTuBHbIE JOKYMEHTBI, IPOrPaMMHO-MeTOANYECKOe o0ecnieyeHue,
JIOKAJIbHbIE AKThI

1. ®enepanbHblii TOCYJAapCTBEHHBI 00pa30BaTEIbHBIM CTAHIAPT OCHOBHOIO
oOmero odpaszoBanus (npukaz MunoOpHayku P® ot «17» nekadbps 2010 roma Ne
1897) ¢ uamenenusimu (npuka3z Munoopuayku P® ot «29» nexadps 2014 roma Ne
1644);

2. llpumepHast ocHOBHasi o0Opa3zoBaTelbHAas TMpOrpaMMa OCHOBHOTO OOIIEro
obpazoBaHus (pemieHue deaepaIbHOr0 yueOHO-METOIUYECKOTO OOBEIUHECHHS TI0
oO1eMy o6pazoBanuto oT «8» ampenst 2015 roma Ne 1/15).

Y4eOHO-MeTOAMYECKHE MATEPHAJIbI

1. YMK

1.1 Anre6pa. 7 knacc : yue6. s obmieodpaszoBat. opranuzanuii / I.B. Jopodees,
C.b. CyBoposa, E.A. byanmosuy u ap. — M : [Ipocsemenne, 2014 — 287 c. : un.;
1.2 Anre6pa. 8 kiacc : yue6. aiig obuieodpazonat. opranuzanuii / I'.B. Jopodees,
C.Bb. CyBoposa, E.A. bynumosuy u ap. — M : [Ipocsemenne, 2014 — 288 c. : un.;
1.3 Anre6pa. 9 kiacc : yue6. misg obiieodpas3osar. opranu3anuii / I'.B. [lopodees,
C.Bb. CyBoposa, E.A. bynumosuu u ap. — M : [Ipocsemenne, 2015 — 336 c. : un.;

2. IleuaTHble mocoous

2.1. Kommnekt tabmumi «Matematuka. Anredpa. 7-11 kinace». Harnmsaanoe mocooue
/ M.: Cnektp-M

2.2. llopTpeThl yUeHBIX-MAaTEMATUKOB. JIeMOHCTPAMOHHBIN MAaTEPUAIT JIJTS IIKOJIbI
| M.: Aiipuc-lunakruka

3. KomnbroTepHblie 1 HHPOPMATMOHHO-KOMMYHUKAIIHOHHbIE

cpeacTBa 00y4YeHust

3.1 Dnektponnoe uznanue «Maremaruka, 5-11 kiacc. [Ipaktukym», 3A0 «1C».
3.2 DnextponHoe u3nanne «OTkpeiTas Marematuka 2.5. @yHKIIUU U TpaduKm»,
00O «DPu3uKOH».

4. UnpopManmOHHbIE HCTOYHUKH

4.1. http://fcior.edu.ru/ - emuHOE OKHO JOCTYyIa K 00pa30BaTeIbLHBIM pecypcam
[maTa obpamenus: 17.06.2015]

4.2. http://school-collection.edu.ru — enuHas KoJuIEeKIUs ITUGPOBBIX
o0OpazoBarenbHBIX pecypcoB [nara obpareHus: 17.06.2015]

4.3. http://www.fipi.ru/ - dbenepanbHbIii MHCTUTYT MEAATOTUISCKAX U3MEPEHUIA:
HOpMaTUBHO-TIpaBoBas 6a3a OI'D, oTkpbIThIN OaHk 3aganus OI'D (Maremartuka)
[maTa o6pamenus: 17.06.2015]




4.4. http://alexlarin.net/ - napopManmoHHas O IEPKKA IPH MOATOTOBKE K
OI'D no marematuke [nara oopamenus: 17.06.2015]

4.5. http://sdamgia.ru/ - o6pa3oBaTeIbHBINA TOPTAT IS TOJATOTOBKH K
sk3aMeHaM [aata obparnienus: 17.06.2015]

5. Texnnueckue cpeacTsa

5.1. IlepcoHanbHBI KOMITBIOTED

5.2. MyneTuMeInitHasa 10CKa

6. YueOHo-IpaKkTH4YECKOE 000PY10BAHHE

6.1. AynuropHas JoCKa ¢ MAarHUTHOM MOBEPXHOCTBIO M HA0OPOM
MPUCTIOCOOICHUIN I KPEIUICHUS TaOIuI]

6.2. Jlocka MarHuTHasi ¢ KOOPJANHATHOW CETKOMN

6.3. KOMIUIEKT HUHCTPYMEHTOB KJIACCHBIX: JINHEWKA, TPAHCIIOPTUD, YTOJIBHUK
(30°, 60°), yronpuuk (45°, 45°), upKyIb



IHJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA YYEBHOI'O

HHPEJIMETA
BoinyckHuk Hay4yurtcs B 7-9 BbIyCKHHUK MOJYYHT
KJjaccax BO3MOKHOCTH HAYYUTHCS

(1J11 UCIMOJIL30BAHHUS B

NOBCEeIHEBHOM KM3HHU U
o0ecrneyeHnsi BO3MOKHOCTH
YCIENIHOT0 MPOJO0JIKEHUS
o0pa3oBaHus HA 02a30BOM

B 7-9 kaaccax s
o0ecneyeHu
BO3MO’KHOCTH yCHELIHOT0
MPOJOJIKEHUS
o0pa3oBaHusi Ha 0a30BOM

YPOBHE) U yri1y0JCHHOM YPOBHSX
DJIeMeHTbI -OnepupoBaTh Ha  0a30BOM| - Onepuposams”
TEOPUH MHOKECTB ypOBHeé HNOHATUSIMU:| HOHAMUAMU.  ONpedeileHue,
n MHO>KECTBO, 3JIEMEHT| meopema, axkcuoma,
MATEMATHYECKO |MHOXECTBa,  IMOJAMHOMXECTBO,| MHOIHCECMBO,
JIOTUKH PUHAIICKHOCTD; Xapakxmepucmuxu
-3a71aBaTh MHOKECTBA| MHOCECmaa, a1eMeHm
NepeyucIeHueM UX| MHOJCecmea, nycmoe,
3JIEMEHTOB; KOHeyHoe U  0OeCKOHeuHoe
-HaXO/IUTh MIEPECEUCHUE,| MHOIHCECMBO,
o0beIMHEHNE, TMOJIMHOXKECTBO| OOMHOIHCECMBO,
B MIPOCTEUIIINX CUTYAIIUSIX; NPUHAOTIEHCHOCTD,
-onepupoBaTh Ha  0a30BOM| KIOUEHUE, paseHcmeo
ypOBHE MOHATUSIMU:| MHOMCECMB;
OTIpeICJICHUE, aKCHOMa,| - U300padicams MHO*CECMBA
TeopeMa, JOKa3aTeIbCTBO; U OMHOULEHUE MHOHNCECME C
PUBOJIUTH IpUMEPHI | noMoub1o Kpy208 Jiliepa;
KOHTPIPUMEPHI TS| - onpeoensms
MOJITBEPIKHEHUS CBOUX| NPUHAONEIHCHOCTb
BBICKa3bIBAaHU M anemenma MHOICecmay,
00beOUHeHUIO u

nepecedeHuro MHoatcecmse,
- 3a0a8amb MHOICECMBO C

nomousbro nepevduciieHus
INIEMEHN 086, CJ10BE€CHO20
ONnuUCAaHuA,

- onepupoeambsv NOHAMUAMU.
6bICKA3blBAHUE,

UCMUHRHOCMb U  JIOHCHOCMDY
6bICKA3bl6AHUA, OMmMpuyaHue

2 .
3).'(601: " JaJie€ — pacno3HaBaTb KOHKPETHLIC IPHUMEPBI O6IIII/IX TMOHATHUU IO XapAKTCPHLIM IPpU3HAKAM, BBIIIOJHATH
HeﬁCTBHﬂ B COOTBETCTBUU C ONPCACIICHUCM U HpOCTeﬁHIPIMPI CBOIiCTBaMU HOHHTHﬁ, KOHKPETHU3NUPOBATH

IIpUMepaMu OOIINe TOHATHS.

3z(ec1, 1 JaJIEC — 3HATH ONPECACIICHUE TIOHATHA, YMCTD IOACHATDH €0 CMBICTI, YMCTH UCIIOJIB30BaTh IMMOHATHUE U €TO
CBOIiCTBa Ipy NTpOBCACHUN paCC}’)KZICHHﬁ, J0Ka3aTeJIbCTB, pCUICHUU 3a/a4.



8bICKA3bIBAHULL,  onepayuu
Ha0 BbICKA3LIBAHUAMU: U,
unu, He, YcnoeHble
8bICKA3bIBAHUS

(umnauxayuu);

- Cmpoumv 6bICKA3bIBAHUSL,
OMPUYAHUS BbICKA3bIBAHULL.

B noBcexHeBHOM KM3HU U NIPU U3YYEHHUH APYTHUX

NPeIMETOB:

- HCHOJIb30BaTh rpaduyueckoe
MIPE/ICTABICHUE MHOXKECTB IS
OTHCaHUS pealIbHBIX
MPOLIECCOB U SIBJICHUU, IMPHU
pelieHnu 3alady  JIPyTUX|
y4eOHBIX NMPEIMETOB.

g cmpounib YenovKuy,
yMOS’(lK/liO'-leHMZZ Ha OCHOG6€
UCNnoJIb306aHUA npaesu
JA02UKU,

UCNONIL3068AMb MHOJICECMEA,
onepayu ¢ MHOM#Cecmeamu,
ux epaguyeckoe
npeocmaeienue OJisi
ONUCAHUS PeanbHbIX
npoyeccos u s61eHull

Yucaa

- OmnepupoBath Ha 0a30BOM|
YpOBHE MOHATHSIMU:

HaTypaJlbHOE  YHCJO, 1IEJI0e
YUCJI0, OOBIKHOBEHHAs POOb,
JeCSITUYHAs IpoOb,
CMeIllaHHas IpoOb,
palMoHaIbLHOE YHCIIO,
apu(pMETHIECKUN KBAAPATHBIN
KOPEHB;

-HCII0JIb30BATh CBOMCTBA
Yyyucel U [paBuia JEHUCTBUM
pu BBINOJIHCHUH
BBIUMCIICHUH;

-MCIOJIb30BaTh PU3HAKH
nenuMmoct Ha 2, 5, 3,9, 10

pu BBINOJIHCHUH
BBIUHCIICHUH U pelIeHUH
HECJI0KHBIX 3a]1a4;

- BBINOJHATH OKPYTJIEHUE

PallMOHAJIbHBIX YHCCII B

- Onepuposamy
NOHAMUAMU.  MHONCECMBO
HAMypanbHbIX yuces,
MHOJMCECMB0 YeavlX  yucel,
MHOHCECMBO PAYUOHATILHBIX
uycer, UPPayUoOHAaIbHOE
YuUC0, K8AOPAMHUbLUL KOPEHb,
MHOHCECMBO

0eticmeumenbHbIX qucei,
ceomenpuuecKka
urHmepnpemauus
HamypdajlbHblX, Ueliblx,
PAUUOHATIbHDBIX,
0eticmeumenbHbIX uucelii,

- noHuUMamvs U  00BACHAMY
CMbICTT HOSML]MOHHOIZ 3anucu
HamypailbHOcO 4ucia,

- 6blNOJIHANb 6bIYUCIEHUA, 6
mom uucie (6
UCNnob308aAHUEM I’lpuéMOG




COOTBECTCTBHUH C IIPpABUJIAMMU;

-OIICHUBATh 3HAYCHUE
KBaJIPaTHOTO KOPHS 3
MIOJIOKUTEITHHOTO IEJIOTO
YHCIIa;

- pacro3HaBaTh
paroHaIbHbIC u

HPppPpadrOHAJIbHBIC YHUCJIA,
- CpaBHMUBAThb 4YMCJIa.

PAYUOHATLHBIX BLIYUCTEHULL,
- BBLINONIHAMbL  OKpY2lleHUE
PAYUOHANbHBIX — Yucel
3A0aHHOU MOYHOCDBIO;
- CcpasHusamy
PayuoHavhvie U
UPPAYUOHATIbHBLE YUCIA,
- npeocmasisims
PAYUOHATbHOE YUCTIO 8 BUOE
decsamuuHou opoou

- ynopsodouueamsv  YUCIA,
3anucammvle 8 8UOE
00ObIKHOBEHHOU u

oecsamuyHol oOpoou,
- Haxoauth HOJ[ u HOK
YHUCEJ W WCIIONB30BAaTh WX

IIp1 pCHICHNH 3a/1a4.

B noBceaHeBHOM KM3HU M NIPH U3y4YeHHUH APYTUX

NpeaMeTOB:
- OLICHUBATh PE3YNbTATHI - NPUMEHAMb NPABUIA BEIYUCICHUN
NIPU PEIICHUN HPUOIUIHCEHHBIX
MPaKTUYECKUX 3a]1ay; BLIYUCTICHUU NpU  peuleHulu
- BBITIOJTHATH CPABHEHUE YUCEIT | NpAKMU4eckux  3aoau u
B peaJIbHbIX CUTYAIUsX; pewenuu  3a0ay opy2ux
- COCTaBIISITh  YHCIIOBBIE YUeOHbIX NPEOMEmos,
BBIPOKEHUS TIPH PEUICHUH |-  GbINOJHAMbL  CPABHEHUE
MPAKTUYECKUX 3a71a4 U 33724 | pe3yibmamos  Gbl4UCIeHU
u3 TPYTUX y4eOHBIX npu peuieHuY
MPEIMETOB. NpaKmuyeckux  3aoad, 6
MOM Yucie NPUOTUINCEHHBIX
8bIYUCTEHUU,
- COCMasIsims U OYeHUBaAmb»
YUCTIOBblE  BbIPAJICEHUS NPU
peuteHuu NPAKmu4ecKux
3a0ay u 3a0ay u3 Opyaux
VUEOHBIX NPeOMemos,
- 3anucel8amv U OKpYesims
yucnoswle 3Ha4eHus]
PeanbHbIX BeNUYUH g
UCNOIL308AHUEM DA3HbBIX
cucmem usMepeHusl.
ToxnecrBennble | - BoinonHsATh  HECHOXHBIE - Onepuposams NOHAMUAMU
npeodpa3zoBaHus | MpeoOpa3oOBaHUS IUIsl cmenenyu ¢ HamypaibHbIM
BBIYHICIICHUS 3HAYCHUW noxasamenem, cmeneHu (g
YU CJIOBBIX BBIPKEHUI,| yenblu ompuyamebHuLM




coJiepKaIImx CTETICHUC, nOKA3amenem,
HAaTypaJdbHBIM  TIOKa3aTelieM,) - BLINOJIHAMD
CTCIICHH C HIEIIBIM| NPe0OPa308aHUs yenvix
OTPUIIATEIILHBIM TTOKA3aTEIIEM;| 8bIPANCEHUL. OelCMBUs C
- BBINOJHATH HECJIOXKHBIC QOHOUIEHAMU (CIlOJCEHUe,
npeodpa3oBaHUs LETbIX 8blyUmMaHue, YMHOJICEHUE),
BBIPAKCHHI: PACKpBIBATH Oeticmeust ¢ MHO2OYIEeHAMU
CKOOKH, IPUBOJIUTH MTOAOOHBIC | (Cll0diceHuUe, sblyumanue,
cllaraeMele; VMHOJICeHUe);
- HUCIONB30BaTh (OPMYIBI -| BbINOJHAMb PA3IONCECHUE
COKPAIIIEHHOTO YMHOXKCHHS] MHO2OUIEHO8 Ha
(kBazmpaT CyMMBI, KBaApaT | MHOJMCUMENU  OOHUM U3
Pa3HOCTH, Pa3HOCTH CnOCo008:  BblHeceHue 3d
KBaJPaTOB) IS  YIPOIICHUS] CKOOKY, 2PYNnuposKa,
BBIYHMCIICHHM 3HAUYCHUH UCHOIb308AHUE Gdopmyn
BBIPKCHUIA, COKPAUWEHHO20 YMHONCEHUS,
- BBINOJHSATH HECJIO)KHBIE - 8bl0eNANb Keaopam
npeodpa3zoBaHus JTpOOHO- CyMMbl u pasHocmu
JUHEHHBIX BBEIPDOKCHUA ¥ 0OHOUIEHO8;
BBEIPOKCHHH  C KBaJpaTHBIMU - PaAcKIadvleams Ha
KOPHSIMU. MHOJMCUMENU  K8AOPAMHbLUL
MpexuyieH;
- BLINOJIHAMb
npeobpazosamus
BLIPAICEHUU,  COOEPHCAUIUX
cmeneHu c yenvimu
ompuyamebHbLMU
nokazamessamu,
nepexooums om 3anuci 6
8uUOe cmeneHu ¢ Yeubim
ompuyamenbHuIM
nokazamenem K 3aNUCU 6
suoe opoou,
- 8bINOJIHAMb
npeobpaszosanus  OpooOHO-
PAYUOHATLHBIX
BLIPAdICEHUI:  COKpaujeHue
Opobell, npuseoenue
aneebpauveckux oOpodeu K
0bwemy 3HaMeHameno,
ClloJiceHue, VMHODICEHUe,
OejleHue  aneebpaudecKux
opobetl, 8036€0eHUe
aneebpauveckol O0pobu 6
HAMYPAIbHYI0O U Yenyio




OMpPUYAMENTLHYIO CENeHb,
- 8LINOJIHAMb
npeoobpazosans
BLIPAIICEHUU,  COOEPAHCAUIUX
K68aOpamHvle KOPHU,

- ewldensamb  Keaopam
CYMMbl  UIU  PA3HOCMU
08YYleHA 8 BbIPANCEHUSX,
cooeparcaujux KeaopamHvle
KODHU,

- BbINOIHAMb
npeoopazosans
BLIPAICEHUU,  COOEPAHCAUIUX
MOOYTIb.
B noBcexHeBHOM KM3HU U NIPU U3YYEHUH APYTHUX
NpeJIMeTOB:
- TOHUMATh  CMBICH 3aITHCH]| - BbINOIHAMY
qrclia B CTAHIAPTHOM BHJIC; npeoobpazosans U
- omepupoBaTh  Ha 0a3oBoOM|Odelicmeus ¢ yuciamu,
YpOBHE TOHSITHEM| 3aNUCAHHBIMU 4
«CTaHJapTHAs 3aIllUCh YUCTIAY. | CMAHOAPMHOM 8UOe;
- 8bINOIHAMY
npeobpazosans
aneebpauyecKux
8bIPAdCEHUL NPU  peuleHUU
3a0auopyaux VUEOHDBIX
npeomMemos.
YpaBHeHus " - OmnepupoBath Ha 06a30BOM| - Onepuposamsy
HepaBeHCTBa YpOBHE TMOHATUSIMU:| HOHAMUAMU. ypasHenue,
PaBEHCTBO, YHICIIOBOE| Hepagencmao, KOpeHy
pPaBEHCTRBO, ypaBHEHUE,| yPAGHEHUS, peuienue
KOPEHb YpaBHCHHUS, PCIICHHE |HepaseHcmaa,
ypaBHEHHS, YHCIIOBOE| paBHOCUIbHBIE — YPABHEHUs,
HEPaBEHCTBO, HEPABEHCTBO,| 00.1acmb onpeoeneHus]
peleHre HepaBeHCTBA,; ypasHenus  (HepaseHcmaa,
- TIPOBEPSTh CHPABEIUBOCTH| CUCIEMbl  YPAGHEHUL  UTY
YHCIIOBBIX pPaBEHCTB U| HepaseHCms),;
HEPaBEHCTB; - pewams JIUHEUHbIE
- periarthb JVMHEHHBIE| ypaeHeHUusi U VYPABHEHUs,
HEPABCHCTBA W  HECJIOXHBIC| CBOOUMbIE K JUHEUHbIM ¢
HEPaBEHCTBA, CBOJIIUECST K| nOMOWbIO
JMHEHHBIM; MOIHCOECNBEHHBIX
- pemaTh CUCTEMBI| npeobpa308anull;
HECJIOKHBIX JVUHEWHBIX| -  pewams  K8AOPAmMHbIe

YPaBHEHHUI, HEPABEHCTB;

ypaeuenus U YPAGHEHUs,




MIPOBEPSTH, SIBISETCA JIH CE0
JTAHHOE YHCJIO PEILIEHUEM HOMO!
ypaBHEHUS (HEPABEHCTBA);
pemarhb KBaJIPaTHBIC
ypaBHEHUS dbopmyre
KOpHEH KBaJPaTHOIO
YpPaBHEHUS;

n300paxarb pelieHus
HEPAaBEHCTB M MX CHUCTEM
Ha YUCJIOBOM IPSIMOM.

II0

DuMble K KBAOPAMHBIM C

YbIO

MOHCOECMBEHHBIX
npeoobpazosanuii;

peutamo OpobOHO-
JIUHelHble YPABHEeHUsL,
pewiamsv  npocmeniuiue
UppPAyUOHAIbHYIE YPABHEHUS

suoa m=a,
VERTO TR

- pewiams ypasHeHus euoa
n

X =a,
pewiamsv  ypagHeHus

cnocobom PAa3NooCeHus Ha

MHOMCUMENU U 3AMEHbl
NnepemMeHHOU,

- UCNONb308AMb Mmoo
UHMEPBANO8 O/l peuleHUs
yenvix u O0pobHO-
PAYUOHATIbHBIX HEPABEHCNE,
- pewams JIUHelHble
VPpaeHeHus U HepaeeHCcmea ¢
napamempamu,

- pewiamb  HeClOJCHble
K68aOpamHvle YPAGHEHUsl C
napamempom;

- pewiamb  HeCl0JCHble
cucmembl JIUHEUHbIX

VPpasHeHutl ¢ napamempamul,
peulams  HeCl0d4CHble

YPABHEHUA 6 YEJIblX HUCAX.

B noBceaHeBHOM KU3HU U NIPU U3YYEHHHU APYTUX

npeJIMeToB:

- COCTaBJISITh U PEIIATh - COCHI
YPaBHEHUS NIPU JIUHELHbIE U KB

16/I1Mb U peutams TUHCHHBIC
opammvle

pelIeHun 3a/la4, ypaeHeHus, YPAaGHeHUus, K

BO3HUKAOIINXB OPYTUX| HUM CB00AuUECs], CUCEMbl

y4eOHBIX MPEMETaX. JIUHEUHBIX ypaeneHutl,
HepageHcme npu  peuleHuu
3a0auopyaux VUeOHbIX
npeomemos;
- 8bINOIHAMb OYEHKY
npasoonooodus
pe3Vibmamos, Nnoayiaembvlx




npu  peulenuu JTUHEUHbIX U
K8AOpAMHbBIX YPAGHEHUU U
cucmem JIUHEUHbLX]
ypaeHueHut U HepageHcms
npu peuleHuu 3a0ay Opyaux
VUEOHbIX NPeOMemos;

- 8blOUPaAMb
coomeemcmayrouue
ypaeueHusl, HepaseHcmed
unu  ux  cucmemvl Ol
cocmasnenusl
mMamemMamuyeckou  mMooeny,
3A0aHHOU peanvHoul
cumyayuu uiu NPUKiIaoHou
3a0ayu,

- ymems
UHMeEpPNpemupo8ams
NOJYYEeHHbIU NpU  peuleHul,
ypaeueHusl, HepaseHcmed
UU cucmembl pe3yibmam 8
KOHmMeKcme 3a0aHHO|

DeanvbHol — cumyayuu Uiy
NPUKTIAOHOU 3A0aUU.
DOyHKUMHA - Haxonuts 3HA4YCHUE| - Onepuposamu
GyHKITHH 0  3aJaHHOMY| HOHAMUIMU.
3HAYCHUIO apryMEHTa,; @DYHKYUOHANbHAS
- HaXOJHTh 3HAYCHUE| 3a6UCUMOCTD, @yHryus,
apryMeHTa TI0  3aJaHHOMY|epagux Gyuxyuu, cnocoobwl
3HAYCHUIO byHKIIUN Bl 3a0anus1 @yHukyuu,
HECJIOKHBIX CUTYaIHSX; apeymenm U 3HAYEHUE
- OTIPENCNIATh  TOJIOKEHUE| hyHKyuL, obnacmo

TOYKHA IO €€ KOOpJAHHATaM,

KOOpJMHATBl TOYKHU 10 e
MIOJIOKEHUTO HA
KOOPJIMHATHOM MJIOCKOCTH;

- no rpaduKy  HaXOIUTH
00macTh OTIpEJICIICHHS,
MHOXXECTBO  3HAUYCHUWH, HYIH
(byHKIHH, MIPOMEKYTKH
3HAKOTIOCTOSIHCTBA,
IPOMEXKYTKHA BO3pacTaHUsl W
yObIBaHMs, HauOoJybllIee |
HanMEHbIIIee 3HaYEHUS]
dynxumy;

- CTpOUTH TpadUK JIUHEHHOH

onpeoeneHus: U MHONCECmeEo
3HauWeHuu — YHKYuu, Hyau
@yHKyuu, NPOMENHCYMKY|
3HAKONOCMOAHCMEA,
MOHOMOHHOCMb — (DYHKYUU,
YeMHOCMb/HEeUeMmHOCb
dyukyuu,;

- cmpoumsp epaguxu
JIUHEUHOL, K8AOpamuyHoU
@yHKyutl, 0opammol
NPONOPYUOHATLHOCTU,

k
@yuKkyuu suda: y=a+ x+b ,
y=‘/?1y=5/; ,y=|x| ;




bynxumm;

IpPOBEPATh, SBISETCA JIH
naHHBIN Tpaduk rpadgukom
3aJaHHOU(YHKIIUN
(TMHENHOM, KBaAPATUYHOM,
oOpaTHOM
MPONOPLIHUOHAIBHOCTH);

- ONpENENATh MPUOIMKCHHBIC
3HAYEHUSI KOOPAUHAT TOUKHU
nepecevyeHus rpaukoB
yHKuMI;

- OmnepupoBaTth Ha 0a30BOM
YPOBHE MOHATUSIMU:
IIOCJIEIOBATEIBHOCTb,
apu(meTnyecKas nporpeccus,
reOMETPUYECKas POTrPECCUS;
pemiatb  3aJadyd = Ha
IIPOTPECCUH, B KOTOPBIX OTBET
MOXET OBITh MOJYYCH
HEIOCPEICTBEHHBIM
noIcueToM 0€3 MPUMEHEHUS

dbopmyiL.

- Ha npumepe
K8aOpamuyHou hyHKyuu,
UCNONIL3068AMb
npeobpazosanus epagura
@yHKyuu y=f(x) 0151
nocmpoeHus 2paguros
@dyukyuii y = af (kx +b ) + ¢ ;

- CcOCmasnAms YpasHeHusl
NPAMOUNO3A0AHHBIM
YCIOBUAM  NPOX0OAUY el
yepes  08e  MOUKU  C
3A0AHHBIMU KOOPOUHAMAMU,
npoxoosiwell uepe3 OAHHYIO
MOYKYy U  NAPALIeNbHOLl
OAHHOU NPAMOLL,

- uccnedosamsv GYHKYuro no
ee epaghuxy;,

HAX00UMb MHONCECTNEO
SHAYeHUl, HYau,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCIU
K8AOpamuyHoU OyHKYuu,

- ONepupoB8amsv NOHAMUIMU.

noC1e008amelbHOCMb,
apugmemuuecxas
npozpeccus,
2eoMempudecKast
npozpeccusi;
- pewamsv 3a0ayu  Ha
apugmemuueckyro u
2eoMempuiecKyro
npozpeccuio.
B noBce1HeBHOM KM3HU U TPH M3YyYeHHUH APYTUAX
NpeMeTOB:
-MCIIOJIB30BAThIPAPUKH -ULTIOCIMPUPOBATNBC
peanbHBIX IPOIIECCOB W NOMOUBIO epaguxa
3aBUCHMOCTEN TUTsl peanbHy0 3a8UCUMOCTNb UTU
OTIpEICIICHHS WX CBOWCTB npouecc no ux
(HanOOJIbIIINE W HAMMEHBIIINE XAPAKMEePUCTMUKAM,
3HAYEHU, MIPOMEKYTKH - UCNOAb308AMb CEOUCMBA U
BO3pacTaHus W  YOBbIBaHUSA, epaghux K8aOpamu4HoU
0o0JaCTH  TIOJNIOKHUTENBHBIX U yHKYUU npu  peuleHuu
OTPHUIATCIBHBIX 3HAYEHUH H 3a0ay u3 Opyeux y4eOHbiX




T.IL);

- UCIIOJB30BaTh CBOMCTBA
JUHEHHON (QyHKIMH U €¢
rpaduK TpH pelieHuu  3ajaady
u3 JIPYTUX y4eOHBIX
IIPEIMETOB.

npeomemos.

Crarucruka u
Teopus
BEePOSAITHOCTEM

- Hwmerp mpencraBienne O
CTATUCTUYECKUX
XapaKTepUCTHUKAX,
BEPOSATHOCTU
COOBITHS,
3a/1a4ax;

- peliarb MIPOCTENIINE
KOMOHMHATOpPHBIE 3a/1a4
METOJI0OM IpSIMOTO u
OpraHU30BaHHOIO Mepedopa;

- TMPEACTaBIATh JaHHBIE B
BUJIETAOJIUIL, TUATPAMM,

CIIy4ailHOTO
KOMOMHATOPHBIX

rpaduKoB;

- 4uTaTh uHpopMaiuio,
NPEACTABICHHYIO B BU/JIC
TaOJINIBI, JIAarpaMMmBel,
rpaduka;

- ONpenemnsiTh OCHOBHBIE
CTATUCTUYECKUE
XapaKTEePUCTUKHU YHUCJIOBBIX
Ha0OpOB;

- OILICHUBaThb  BEPOSITHOCTH
coObITHSL B IPOCTENIINX
clyJasix;

- HMCTb IPCACTABJICHUC O
3aKOHA OOJIBIIINX YHCE npouseé
B MAaCCOBBIX SBJICHHUAX.

- Onepuposamsy
NOHAMUAMU:  CMOOYamble
U Kpyeogvle  Ouazpamml,
maobauybl OaAHHBIX, CpeoHee
apugmemuueckoe,

meouama, Hauboavuee U
HaumeHbuLee 3HAYEeHUs]
8bIOOPKU, PA3MAX 8bIOOPKU,

oucnepcus U CmaHoapmuoe

OMKJIOHeHUe, cyyainas
UBMEHUUBOCb,

- u3enekamv ungopmayuio,
npeoCmasieHHyI0 4
maobauyax, Ha OUazpammax,

epacghukax;

- cocmaseniams maobauybl,
cmpoums  ouazpammvl U
epaguxu Ha OCHO8€
OAHHbBIX,

- Onepupo8amsv NOHAMUAMU.
Gaxmopuan yucaa,
nepecmaHo8Ku U
couemaHusl, mpey2oIbHUK
llackans,

APUMEHAMb Npasuio POIH

POeHUSL NPU pelueHUU

KOMOUHAMOPHBIX 3A0aU,
- Onepuposamsv NOHAMUAMU.

CAYVYAUHbIU onvim,
CAYVYAUHbIU 8b6100p,
ucnvimauue, 31eMeHmMapHoe
caydatinoe coovimue
(ucxod), Kaaccuieckoe
onpeoeieHue 8epoOImHOCMU
CAYHAUHO20 coovimus,

onepayuu Hao CyYauHbLIMU
CcoObIMUAMU,

- npeocmasisimo
ungopmayuro ¢ nOMoubo




Kpyeoe Junepa;

-  pemarh 3amadyd  Ha
BBIYHCIICHUE BEPOSTHOCTH C
OACYCTOM KOJIMYSCTBA
BApUAHTOB C  IOMOIIBIO
KOMOWHATOPHKH.
B noBceqHeBHOM KM3HU U TPH U3YyYeHUU APYTUX
NpeJIMeTOB:
- OIICHUBATh  KOJHYECTBO)| - useneKams,
BO3MOXKHBIX BApUAHTOB| UHMEPNPEMUPOBAMb U
METOJ/IOM Tiepedopa; npeodbpazoevieams
- WMETh TPEACTABICHHE  Of ungopmayuio,
poyn NPAKTUICCKH| npeOCmasieHHYI0 6
JIOCTOBEPHBIX Ul mabauyax, Ha ouazpammax,
MaJIOBEPOSTHBIX COOBITUH; epaghuxax,  ompasxicarowyr
- CpaBHUBaTh OCHOBHBIE| c80licmaEa U
CTATUCTUYECKHUE Xapaxkmepucmuxu peaibHblix
XapaKTEPUCTHKH, TOTYYEHHBIC| npoyeccos u A61eHUll,
B mporiecce pereHus| - onpedenimy
MPUKJIATHON 3a1a4M,| cramucmuyecKue
W3YUYCHUS PEATBHOTO SBIICHHUS; | Xapakmepucmuxku  8blO0POK
- OIICHUBATh  BEPOSITHOCTH| 110 maobauyam,
peaTbHBIX COOBITHIA H| ouazpamman, epacghuxam,
SIBJICHUI B HECJIOKHBIX| 8bINOIHAMb ~ CPABHEHUE 6
CUTYaIIHSIX. 3a8ucumocmu omuyenu
peuienus 3a0avu,
- OIICHUBaTh  BEPOSITHOCTE
pealbHbIX  COOBITUIA 15
SIBJICHUU.
TexcToBbIE - Pemrars HECJIOXKHEBIE| - Pewams npocmeie U
3agaum CIOKETHBIC 3aJladydl  Pa3HBIX| CloJICHble 3a0ayu  PA3HbIX
THIIOB Ha BCE| munos, a maxdce 3a0aqu
apupMETHICCKIE ICHCTBUS; NOBLIUEHHOU MPYOHOCU,
- CTPOUTh MOJICTb YCIOBUSA|-  UCNOIL308AMb  PA3HbLE
3amaun (B BUIE TaOJUIGI, |KpamKue 3anucu KaK
CXEMBI, pUCYHKa WJIH| MOOEU MEKCMO8 CLONCHBIX
ypaBHEHUS), B KOTOPOU TaHbl  |3aday 01 nOCMpOeHUsl
3HAYEHHUS]  JBYX U3 TpeX| nouckosou cxemul U
B3aMMOCBSI3aHHBIX BEJIMYHH, C |peutenus 3a0a4;
1EIbIOIIONCKA pelIeHus| -  paziuuamo Mooeny
3a/1auu; mexkcma u Mooelb peuleHus.
- OCYIIECTBIIATH CIoco0| 3a0auu, KOHCMPYUpo8ams K
MOWCKA PEIICHUS 3a/auu, B |[00HOU MoOenu  peuleHust
KOTOPOM PACCYXKIICHUE| HECTIONCHOU 3a0ayll pa3Hble

CTPOUTCA 0T YCJIOBUs K

Moo0enu mekcma 3a0ayu,




TpeOOBAHHIO WA
TpeOOBaHUS K YCIOBHIO;
COCTaBJISITh IJIaH PEIICHUs
3a/a4H;

BBIJICTISITh 3TAlbl PEIICHUS
3aj1auu;

MHTEPIIPETUPOBATH
BBIYMCIIUTEIIbHBIE PE3YIIbTAThI

T - 3HAMb U NPUMEHAMb 00a
cnocoba noucka peuieHus:
Baoay (om mpebosanus K
YCIO8UIO U OM YCI08Us K
mpeboBanuio),
- MOOenUposams
PAccyxHcoenuss npu noucke

peuerus 3a0a4 ¢ nomMouybro

B 3a/1aue,ucCieioBaTh 2pagh-cxemobl,

MOJIYYCHHOE PEIICHUE 3a7a9H; | - 6b10€/ISAMb omanwl
- 3HaTh pa3lInuUe CKOPOCTEH peutenus 3a0a4u u
00BEKTa B CTOSUEH BOJE, cooepoicanue KaxHcoo2o
MPOTUB  TCUYCHUS W o omanda,

TEUCHUIO PEKU; - ymems 8b1OUpPaAmMb
- peniaTh 3a71a41 Ha ONMUMAaibHbll Mmemoo
HAaXOXXJEHUE YacTH 4YHUCIA U peuteHus 3a0a4u u
Ylclia o €ro 4acTHu; 0CO3HABAMDb 8b100p
- pemaTh 3adaud PA3HBIX Memood, PAcCMaAmpusams
TUIOB(HapabOTy,Ha pasiuyHvle Memoowl,

MOKYTIKHU,HA/IBI>KEHHUE),
CBSI3bIBAIONIUX TPU BEJIMUMHBI,
BBIJICNIATh OTH BEJIMYUHBI H
OTHOIICHUS MEXITY HUMU;

- HAaXOJIUTh MPOLICHT OT YHUCJIA,
YUCJIO MO MPOIEHTY OT HETO,

HAX00UMb PA3Hble PEULeHUs]
3a0a4u, eciu 603MONCHO;
AHATUZUPOBATND
3ampyoHeHUs: npu peuleHuu
sa0au;

BLINOJIHAMb  PA3IUUHBLE

HAXOIUTh MIPOLICHTHOE 1peobpa3oeanus
CHIDKCHHE WU  IPOLEHTHOE NPeOdnodNCeHHOU 3a0auu,
TIOBBIIIICHUE BEJTUNIHHBI; KOHCMPYUpo8amsy HOBble
- peuiath HECIIOKHBIC 3a0ayu u3 OAHHOU, 8 MOM
JIOTUYECKHAE 3a7a4d METOJOM uucjie 0Opamubvie;
pacCyXIeHUH. - UHmMepnpemuposamy
BLIYUCTUMENIbHBIE
pe3yremamsl 8  3a0aue,
uccnedosams — NOJLYYEHHOE
peuienue 3a0a4u,
- AHATU3UPOBAMb

BCEBO3MOJICHBIE  CUMYAYUL
83AUMHO20  PACNOJIONCEHUS
08YX 00bEKMO8 U U3MeHeHUe

UX Xapakmepucmux — npu
COBMECMHOM 0BUIHCEHUU
(ckopocmpy, 8pems,

paccmosinue) npu peuleHuu
3a0a4 Ha O8udceHue O08yx

00beKmo8 Kaxk 6 OdHOM,




max u 8 nPOMUBONOJLONCHLIX
HanpasieHusx,

- uccnedosams
BCEBO3MOJICHbIE  CUMYAYUU
npu  pewieHuu 3a0a4  Hd
osudiICeHUe no pexe,
paccmampusams — pasHvie
cucmembl Omcuema,

- pewamv pasHooOpasmvie
3a0a4u «HA Yacmuy,

- pewams u 000CHOBLIBAMb
ce0e peuleHue 3a0a4
(6vl0ensimo
MaAmMemMamuyecKyro 0CHOBY)
HA HAX0JCOeHUe Yacmu
YUCIA U YUCTA NO €20 4acmu
HA OCHOBE KOHKDEMHO20
cmulcaa opoou;

- 0CO3HABAMb U OOBLACHAMb
UOEHMUYHOCb3A0aY
PA3HBIXMUNOS,
CB8A3bIBAIOUIUX mpu
genudunbl (Ha pabomy, Ha
NOKYNKU, Ha  O8UdCeHuUe).
8bl0eAMb MU BEIUUUHBL U
OMHOULEHUSL MeHCOY HUMU,
NPUMEHAMbUXNPDU

pewenuu 3a0a,
KOHCMPYUpOoBamso
cobcmeennvie 3a0ay
VKA3AHHLIX MUNOB;

- e1ademb  OCHOBHbLIMU
Memooamu peueHus 3a0ay
Ha cmecu, CNiaewl,
KOHYEeHmpayuu,

- pewamv  3a0a4u  Ha
NPOYEeHmyl, 8 MOM YUcie,
CHOJICHbIE  NPOYEeHmMbl  C
000CHOBAHUEM,  UCNOJIb3YA
pasmvie cnocoowl,

- pewambvio2udecKue
3a0aqu PA3HbIMU
cnocobamu, 8 mom yucie, ¢
08yMs OIOKaMuU U ¢ mpems
OIOKAMUOAHHBIXC




HOMOUIbIO MAOIUY;

- pewams  3a0ayu  NO
KOMOUHAmMopuKe u meopuu
8epOsSIMHOCMeEl HA OCHOBE

UCNONIb308AHUL  U3YYEHHBIX
Memo0o8 u 000CHOBbIBAMD
peuterue;

- pewamv  HECIOMNCHbIE
3a0auu no
MamemamuyecKkou
cmamucmuxe,

- osnademv  OCHOBHBIMU
Memoodamu peutenus
CIOJHCEMHbBIX 3a0au:
apughmemuyeckuil,
aneebpauveckuti, nepeoop
8apuUanmos,
2eomempudecKull,
epaguueckutl, npUMeHIMb

UxX 6 Ho6blX NO CPABHEHUIO C

U3YHUEHHbIMU CuUmyayusx.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHHU APYTUX

MpeaMeTOB:

- BBIJIBUTaTh THUIIOTE3Bl O -
BO3MOXKHBIX
3HAYEHUSAX UCKOMBIX B 33/1a4e
BEJIMYUH (I€JaTh MPUKUIKY).

MPEAETbHBIX

BbLOCTISIMb NPU PEeULeHUU
3a0au Xapaxkmepucmuxu
paccmampusaemol 8 3aoaue
cumyayuu, omiauyHvie Om
PeanvHuIx (me, om KOmopwvix

abcmpazuposanucs),

KOHCMPYUposams  HOBble
cumyayuu ¢ y4emom Imux
XapaxKmepucmuk, 8

yacmHoCmu, npu  peuleHuu
3a0a¥ HA KOHYeHmpayuu,

YVUUMbIEamb NIOMHOCMb
sewecmesa,

- peuwamao u
KOHCMpYyUposams  3a0a4u

HA OCHOB8E pAcCMOMpeHus
peanvHblx  cumyayuil, 8
KOMOpblX He mpebyemcs
MOYHbIU  GbIYUCTUMEIbHbLL

pe3yrbmam,
- pewamv  3a0a4u  Ha
08udiCeHUe no pexe,




paccmampusas pazHule
cucmemvl omcyema.
HcTopus - OnuceiBath OT/eNbHbIC| - Xapaxkmepuzosamsb 6K1AO
MaTeMaTHKH BBIJIAFOIIIUECS PE3YIBTATHL,| 8610AOUUXCS
MIOJTYYCHHBIE B XOJI€ Pa3BUTHUSL | MamemMamuxos 6 pazsumue
MaTeMaTUKH KaK HayKH; MAMeMamuku U UHDLY]
- 3HATh MIPUMEPBI| HayuHbIX 0bacmell;
MaTeMaTHYECKUX OTKPBITUHA U | - NOHUMAMb POy
WX aBTOPOB, B CBSI3U C MAMeMamuKky 8  pa3eumuul
OTE€YECTBEHHOU M BCeMHUpHOU | Poccuu.
HUCTOPHUEN;
- IOHUMATh POJIb MAaTEMaTHUKHU
B pa3sutun Poccum.
MeTtoambl - BoiOupate  moaxomsmuidl -  HMcnonv3ys U3y4eHHblE
MaTeMATHKH W3y4YEeHHBIN METO/I TUTSI| Memoowl, npoesooums,
pelIeHUH W3YyYCHHBIX  THUIIOB| 00KA3amMenbCcmaeo,
MaTeMaTHYCCKHX 3a/a4; BbINONHAMb ONPOBEPIICEHUE,
- MIPUBOJIUTH MPUMEPHI -  8blOUpPaAmMb U3YUEHHbLE
MaTEeMaTHIECKUX Memoobl U UX KOMOUHAyuu
3aKOHOMEpPHOCTEN Bl 07142 peuienust
OKpYyXarouieu MamemMamuyeckux 3a0ay;
JEUCTBUTEILHOCTH | - UCNONb308aMb
MIPOU3BEICHUSAX HCKYCCTRBA. mMamemamuyeckue  3HAHUS]
o ONUCAHUSL
3aKOHOMepHOCmell 8
OKpyoHcaroweli
OelicmeumenbHoCmu u

NPOU3BEOCHUSX UCK)YCCMBA,
- npumMeHAmb npocmeuliue,
npocpamMmHvle cpeocmea u
971eKMPOHHO-
KOMMYHUKAYUOHHBLE
cucmemsl npu peuieHuu
MaAmemMamuyecKux 3a0au.







