MHUHHUCTEPCTBO ITPOCBEINIEHUS POCCUMCKOMN ®EJIEPAIIUNA
JenaprameHnT oOpa3zoBanus u Hayku Kypranckoi odJjactu
Ynpasienue o0pazoBaHusi AAMMHHCTPALUA

IIpuT000/1bHOr0 MYHHIMIIAJTBHOIO OKPYTa

MKOY "Yepnasckasa OO "

PACCMOTPEHO YTBEPXIEHO

Ha 3aceJlaHuu nupekrop I'.H. TpyOuna
HGI[aFOI‘I/I‘-IeCKOI‘O COBETa ( o )

[Tporoxomn Nel [Ipuka3 Ne75
ot «30» aBrycra 2023 1. ot «30» aBrycra 2023 1.

PaGouas mporpamma y4e0HOro nmpeaMera
AJITEBPA

Jis1 o0yyarommxcs 7-9 kjiaccon

(cpoxk peanu3anum 3 roaa)

Yepuasckoe 2023



MHNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO peaMera «Anredpar
-  @enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa OCHOBHOTO OOIIEro
obpazoBanus (rmpuka3z Munoopaayku P® ot «17» nekabps 2010 roga Ne 1897) ¢ usmenenusmu
(mpuxa3z Munobpuaayku PD ot «29» nexabps 2014 rona Ne 1644),

- @enepanbHOil 00pa3oBaTENBLHON IMPOrpaMMbl OCHOBHOTO o6Iiero oopasoBanus (IIpuka3
MunuctepcrBa npocsetienust Poccuiickoir @enepanuu ot 18.05.2023 Ne 370"O0 yrBepKaeHun
denepanbHON 00pa30BaTEIIbHON MTPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus").

N3yueHre MaTeMaTHKU B OCHOBHOM LIKOJIE JOJHDKHO 00ECIICUUTh!

OCO3HAHME 3HAYCHUSI MATEMATHKH B ITOBCETHEBHOM JKU3HU YEIIOBEKA;

dbopMUpOBaHUE MIPEICTABICHHUI O COIMANBHBIX, KyIbTYPHBIX U UCTOPUYECKHUX (pakTOpax
CTaHOBJICHUS] MATEMATUYECKON HAYKH;

(dopmMHpoBaHUE NPEACTABICHUN O MATEMATHUKE KaK 4acTH 00IEYeTI0BEYECKON KYIbTYPHI,
YHHUBEPCAJIBHOM SI3bIKE HAYKH, TO3BOJISFOIEM OIMCHIBATH M HM3y4aTh pEalIbHbIC MPOLECCH U
SIBIICHUSL.

B pesynbrare wu3ydeHHs MaTeMaTHKH OOYyYalOIIMecs pa3BUBAIOT JIOTHYECKOE U
MaTeMaTHYECKOE MBIIUICHHE, TIOJIyJaloT MPEACTaBICHHE O MaTeMaTHYeCKHUX MOMAETX;
OBJIQJICBAIOT MAaTEMATUYCCKHUMHU PACCYKICHHUSIMHU; Y4aTCsl MPUMEHSATh MaTeMAaTUYeCKUE 3HAHUS
IIPH PEIICHUN PA3JIMYHBIX 33]1a4 U OICHUBATH MOTYICHHBIC PE3YJIbTATHI; OBJIAJICBAIOT YMCHHISIMHU
peleHus yueOHBIX 3aja4; pa3BUBAIOT MAaTEMaTHUECKYIO HHTYHUIIHIO.

OBHIASI XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA

Ancebpa — OIWH W3 BAXHEHIIMX KOMIOHEHTOB MAaTEMaTUYECKOro OOpa30BaHMUs,
HEOOXOIUMBINA i1 MPUOOpPETEHUS] KOHKPETHBIX 3HAHUN M MPAKTUYECKH 3HAYMMBIX YMEHUH,
HEOOXOUMBIX JIJIsi U3y4eHUs] TeOMETpUU B 7-9 Kiaccax, anreOpbl ¥ HadaJl MaTeMaTHYEeCKOTO
aHanmu3a B 10-11 knaccax, a Takke U3y4€HUsI CMEKHBIX IUCLUILIMH.

[IpakTrueckass 3HAUUMOCTH aNTreOpPbl COCTOMT B TOM, YTO HPEAMETOM €ro H3Yy4CHHS
SIBJISIFOTCSL  KOJIMYECTBEHHBIE OTHOIICHUS M MPOILECCHl PEajbHOIO0 MHpPA, OINHCAHHBIE
MaTEMAaTHYECKUMU MOJICIISIMH.

B kypce anreGpel 7-9 kiiaccoB MpeACTaBIEHBI CIEAYIOIIME COAEp)KAaTeIbHbIC JTHHUMU:
«YUucna», «YpaBHEHMSI U HEpaBEHCTBa», «DyHKuMM», «PeleHne TEKCTOBBIX 3adauy,
«CTaTucTrKa 1 TEOpHUsl BEPOSITHOCTEM.

B pamMkax yka3aHHBIX COAEPKATEIbHBIX JUHUHN PEIIAIOTCS CICAYIOLINE 3aa4u:

- pa3BUTHE MBIIUICHUS, TIPEXKE Bcero popMupoBaHue aOCTPAKTHOTO MBIIIIJICHHS,

- (hopMupoBaHUE JOTHYECKOTO U AITOPUTMHUYECKOTO MBIIIJIEHUS, @ TAK)KE TAKUX KaueCTB
MBIIUICHUS, KaK CHJIa M THOKOCTh, KOHCTPYKTUBHOCTb U KPUTHYHOCTb;

- (opMHUpPOBAHNE MATEMATUYECKOTO CTUJIS MBILUJICHUS, BKITFOYAIONIETO B C€0s1 MHIYKIIUIO
U JeNyKiuio, o00OIIeHHe U KOHKPETHU3allMI0, aHadu3 W CHUHTe3, KiIacCU(PHUKAIUI0 |
CHCTEMaTHU3AaITII0, A0CTparupoBaHUE U AaHAJIOTHIO.

OIIUCAHUE MECTA YYEBHOI'O IPEAMETA B YYEBHOM IIJIAHE
VYuebublil npeaMer «Anaredbpa» BXOOUT B MpeAMeTHYI oOnacte «MaTemaTtuka U
nH(pOpPMaTUKay, SIBISETCA 00s13aTeNIbHBIM /71 U3yueHus B 7-9 kiaccax. B yueOHOM I1aHe Ha ero
W3Y4YE€HHUE OTBOJUTCS:

Kaace Y4eOublii npeamMer KoanuectBo KoanuectBo Hroro
HeJeJIbHBIX YaCOB | Yy4eOHbIX Helellb 3a y4yeOHbIH
roa
7 kitacc Anrebpa 3 34 102
8 Kimacc Anrebpa 3 34 102




9 knacc Anrebpa 3 34 102

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

JIMYHOCTHBIE, METAIIPEIMETHBIE U ITPEJMETHBIE
PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA

Wzyuenmne anreOpbl oOecreuymBaeT CIEAYIONIME pe3yJbTaThl OCBOSHHUS OCHOBHOM
00pa30oBaTeIbHON IPOTPAMMBI:
JUYHOCMHBLE:

1. 'oTOBHOCTh U CIIOCOOHOCTH OOYUAIOIIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha
OCHOBE MOTHBAaLMM K OOYYEHHIO W TO3HAHHIO; TOTOBHOCTh M CHOCOOHOCTH OCO3HAHHOMY
BbIOOPY M IOCTPOEHUIO JAajbHEWIIeW WHAMBUIYaJIbHOM TpaeKTOpUM oOpa3oBaHHs Ha 0asze
OpPUEHTHPOBKU B MHpe npodeccuii u mpohecCHOHATBHBIX MPEANOYTCHUH, C YYETOM YCTONYMBBIX
II03HABATENbHBIX HHTEPECOB.

2. CdhopMUpPOBAaHHOCTh OTBETCTBEHHOTO OTHOLICHHS K YYEHHUIO; YBaXXHTEIHHOTO
OTHOILEHUS K TPYLY.

3. CpopMupOBaHHOCTH IIETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKM M OOLIECTBEHHOW MPAKTUKM, YYHMTHIBAIOIIETO COLMAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOT0 MUpa.

4. Oco3HaHHOE, YBOXUTEIBHOE U J00pOXKEIATeNIbHOE OTHOLICHHUE K APYrOMY YEJIOBEKY,
€ro MHEHUIO, MUPOBO33PEHHUI0, KYIbTYpPE, SI3bIKY, BEpE, IPaKAaHCKOW mo3uuuu. ['oToBHOCTE U
CHOCOOHOCTh BECTH JHAOr C JAPYTUMM JIIOJbMHM M JIOCTUIaTh B HEM B3aMMOIIOHMMAaHUS
(upentudukamuss cebs Kak  MOJHONPABHOTO  CyObeKTa  OOMIEHHWS, TOTOBHOCTh K
KOHCTPYUpPOBaHMIO 00Opa3a mHapTHepa IO JAMAIOry, FOTOBHOCTb K KOHCTPYMPOBAHMIO 00pasa
JOTYCTUMBIX CIIOCOOOB JMajora, TOTOBHOCTh K KOHCTPYMPOBAHMIO IIpoliecca Juajiora Kak
KOHBEHLIMOHUPOBAHUS HMHTEPECOB, IPOLEAYp, I'OTOBHOCTb U CIOCOOHOCTh K BEAEHUIO
MIEPETOBOPOB).

5. OCBOEHHOCTh COLIMANBHBIX HOpPM, MpaBWJI IMOBEIEHHs, pojieil U (opM colualbHON
YKU3HU B TPYIIax U cOOOLIeCTBaX.

6. CchopMuUpOBaHHOCTH LIEHHOCTH 3/I0POBOT0 M O€3011aCHOT0 00paza )KU3HH.

7. Pa3BUTOCTb 3CTETUYECKOIO CO3HAHUS UYEPE3 OCBOCHUE XYJO’KECTBEHHOTO HaClEIus
HaposoB Poccun M mMupa, TBOPUECKOH IEATENIBHOCTH 3CTETUYECKOI0 Xapakrepa (CocoOHOCTh
MOHUMATh ACTETUYECKOE, SMOIMOHAIBHO-IIEHHOCTHOE BHJIEHHE OKPYXKAIOIIEro MHPa;
CHOCOOHOCTh K SMOLIMOHATBHO-IIEHHOCTHOMY OCBOCHHUIO MUPA, CAMOBBIPAXKEHUIO U OpPUEHTALIUU
B XY/I0)KECTBEHHOM U HPAaBCTBEHHOM IPOCTPAHCTBE KYJIbTYPhI; YBaXKEHHE K UCTOPUU KYJIbTYPHI
ceoero OteuecTBa, BBIPAXEHHOW B TOM 4YHCIE B [IOHUMAaHUU KpacoThl YEJIOBEKa;
c(OpMUPOBAHHOCTh AKTHUBHOTO OTHOILIEHHS K TPAAULMAM XYJ0KECTBEHHOM KYJIbTYphl Kak
CMBICIIOBOM, 3CTETUYECKON U JIMYHOCTHO-3HAYUMOM IIEHHOCTH).

8.  CdopMuUpOBaHHOCTb OCHOB JKOJIOTMYECKOM  KYJIbTYphl, —COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIJIEHUS.

Memanpeomemnmvie

MesknpeaMeTHbIe NOHATHSA

OObyuaromuecs yCOBEpPIIEHCTBYIOT IPUOOPETEHHBIE HA TIEPBOM YPOBHE HABBIKH PadoThI
¢ uHpopmanueil n nonoiaHAT uX. OHU cMOTyT paboTaTh C TEKCTaMH, NMpPeoOpa3oBHIBATH U
UHTEPIPETUPOBATH COAEPKAILYIOCS B HUX HH(OPMALIHIO, B TOM YHUCIIE:

* CUCTEMaTH3UpPOBaTh, COMOCTABIATh, aHAJIU3UPOBATh, 0000IIATh U HHTEPIPETUPOBATH
HH(pOpPMALIHIO, COJIEPKATYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTAX;

* BBIIEIATh TJABHYI0O M M30BITOUHYIO HMHGOpPMAILMIO, BBIIOJHATH  CMBICIOBOE
CBEPTHIBAHUE BBIACIIEHHBIX (PAKTOB, MBICIEH; IPEACTABIATh HHPOPMAIUIO B CXKATON CIOBECHOMN
dopme (B Buje MiaHa WIM TE3UCOB) U B HAIISIHO-CUMBOJHYECKOW (opme (B Buae Tabnmil,
rpaduyecKkux cXeM M JAuarpaMM, KapT MOHSATHM — KOHLENTYyaJdbHBIX AHarpamm, OMOPHBIX
KOHCIIEKTOB);




* 3aIOJIHATH U JOMOJHATH TaOJIHIIBI, CXEMBI, IUArPAMMBbl, TEKCTHI.

OO6yuaromuecss MpUOOPeTYT ONBIT NMPOEKTHOW JAesATeNIbHOCTH Kak 0co00il (opMbl
yueOHOI paboThl, CHOCOOCTBYIONIEH BOCIUTAHUIO CAMOCTOSITEIIBHOCTH, WHHUIIMATUBHOCTH,
OTBETCTBEHHOCTH, TOBBIIICHUIO MOTUBALUHU U 3((EKTUBHOCTH YU€OHOH IEATEIBHOCTH; B X0
peaM3allud MCXOJIHOTO 3aMbICila Ha IPAKTUYECKOM YPOBHE OBJIAJCIOT YMEHUEM BbIOMPATh
aJIeKBaTHbIE CTOSIIEH 3ajaue CpelCTBa, NMPUHMMATh PELICHMs, B TOM YHUCIE U B CUTyalUAX
HeonpenenéHHocTn. OHM  TOMy4aT BO3MOXHOCTh Pa3BUTh CIHOCOOHOCTh K pa3paboTke
HECKOJIbKMX BAapUAHTOB pELIEHMH, K TOUCKY HECTaHIApTHBIX pPELIeHUH, IOUCKY U
OCYILIECTBIICHUIO HAN0O0JIee IPUEMIIEMOTO PEIICHHUS.

B cootBerctBum ®I'OC OOO BBIIEISAIOTCS TPU TPYIIBl YHUBEPCATBHBIX YYCOHBIX
JEHCTBUI: peryisiTUBHbBIC, [I03HABATEIbHbIE, KOMMYHUKATHBHBbIE.

PeryasituBubie YVY /|

1. VYmMeHue caMOCTOATENBHO ONPENCNIATh eI 00y4eHHs, CTaBUTh U (HOpMyIHpOBaTh
HOBBIE 33/1a4M B yyeOe U II03HAaBaTEIbHON IeSATeIbHOCTH, pa3BUBAaTh MOTHBBI U MHTEPECHI CBOEH
MO3HABATENIBHON eaTeTbHOCTH. OOyJatONUIACs CMOXKET:

® aHAIM3MPOBATh CYILECTBYIOLIME M IUIAHUPOBaTh Oyaymue oOpa3oBaTesIbHbIE
pe3yJbTaThl;

® JIeHTU(PULIUPOBATH COOCTBEHHBIE TPOOJIEMBI M ONPEAEIATH INIAaBHYIO IPOOIIeMYy;

® BBIJBUIaTh BEPCUU pELICHUs NMPoOsieMbl, (OPMYIUPOBATh IMIIOTE3bI, IPEIBOCXUILAT
KOHEYHBI! pe3yJbTar;

® CTaBUTH LEJb JEATEILHOCTH HA OCHOBE OIPEEICHHON MPOOIeMbl U CYIIECTBYIOIINX
BO3MOXKHOCTEI;

e (QopmynupoBaTh y4yeOHbIE 3aJaud KaK WIard JOCTUXKEHMs IIOCTAaBJICHHOM ILeIH
NeSITebHOCTH;

e 00OCHOBBIBaTh II€JIEBbIC OPUEHTUPHl U IPUOPUTETHI CCHUIKAMH Ha IEHHOCTH,
yKa3bIBasi 1 00OCHOBBIBAs JIOTUUYECKYIO MOCIEI0BATEIbHOCTD 111arOB.

2. YMeHHME caMOCTOATENbHO IUIAHUPOBATh IYTH JOCTHIKEHHs Iieneil, B TOM 4YHcie
IbTEpPHATHBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3 (eKTUBHBIE CLIOCOOBI peleHus y4eOHbIX U
IIO3HABATENBHBIX 3a/1a4. OOyydaroUuics CMOXKET:

e omnpeAensaTh HEoOXOAUMbIE JeWcTBHE(S) B  COOTBETCTBMM € y4yeOHOH U
MO3HABATEJIbHOM 3a7aueil U COCTABJIATH AITOPUTM UX BBIITOJHEHUS;

e 00O0CHOBBIBaTh U OCYIIECTBJIATH BbIOOp Hanbosee 3(h(HEeKTUBHBIX CIOCOOOB PEIICHUS
yueOHBIX Y NM03HABATEIbHBIX 33/1a4;

® OIpeneNsATh/HaX0IuTh, B TOM YHUCIIE U3 MNPEJIOKEHHBIX BapUAHTOB, YCIIOBHS IS
BBINOJIHEHUS Y4eOHOI U O3HaBaTeNbHOM 3a1aun;

e BbHICTpaMBaTh >KU3HEHHBIE IUIaHBI Ha KpPAaTKOCPOYHOE Oynayiiee (3asBisATH LEJIEBbIE
OpPUEHTHUPHI, CTABUThH aJIEKBATHbBIE UM 33Ja4u U IpeasaraTh JeMcTBUs, YKa3biBas U 0OOCHOBBIBAS
JIOTUYECKYIO MTOCIIE0BATEIBHOCTD IaroB);

e BpIOMpaThb M3  NPEUVIOKEHHBIX  BAPUAHTOB U CAMOCTOSITEIbBHO  HMCKaTh
CpeICTBa/pecypehl AJisl peLIEHUS 3aaun/JOCTUKEHUS 1IEeIH;

® COCTaBIATh IUIAaH peleHuss NpoOieMbl (BBINOJIHEHUS IPOEKTa, MPOBEICHHS
MCCIIEI0BAHUS);

e OMpeAensaTh NOTEHIMAIbHbIEC 3aTPYAHEHUS MIPU PEIICHNN Y4eOHOM 1 Mo3HaBaTeNbHOM
3aJ]a4uM U HaXOAWUTh CPEJICTBA AJI UX YCTPaHEHUS;

® ONUCHIBATh CBOW ONBIT, O(GOpMIss ero s MepeJadyd JIpYyruM JIIOASM B BHUJE
TEXHOJIOTHH PEIIeHUs MPaKTUUYECKHUX 3a]a4 OMPEIEIEHHOT0 Kiacca;

® IUIAaHUPOBATh M KOPPEKTUPOBaTb CBOI HMHIMBHUAYaJIbHYIO 00pa30BaTeNbHYIO
TPAEKTOPHUIO.

3. YMeHHe COOTHOCHTh CBOM JICHCTBHS C IUIAHUPYEMBIMH  pe3yJabTaTaMH,
OCYILIECTBIIATH KOHTPOJIb CBOEH AEATEIBLHOCTH B NIPOLIECCE JOCTUKEHUSI PE3YJIbTATa, ONPENEIATh
CrocoObl IEeHCTBUN B paMKax NpPeUIOKEHHBIX YCIOBUI M TpeOOBaHMI, KOPPEKTUPOBATh CBOU



JIEHCTBUS B COOTBETCTBHH C U3MEHSIOIIEHCS cuTyarueil. O0yJaronuiicss CMOXKeT:

® OIpENeNsATh COBMECTHO C IMEAaroroM M CBEPCTHUKAMHU KPUTEPUU IUIAHUPYEMBIX
PE3yIbTATOB M KPUTEPUH OLIEHKH CBOCH Y4eOHOMU e TEeNbHOCTH;

® cucTeMaTU3UpoBaTh (B TOM 4HCl€ BbIOMpaTh INPUOPUTETHBIE) KPUTEPUU
IUITAHUPYEMBIX PE3YJIbTaTOB U OLEHKU CBOCH IEeATEIbHOCTH;

e 0oTOMpaTh HMHCTPYMEHTHI [JIi OLEHHBAHUS CBOCH JEATEIBHOCTH, OCYLIECTBIATH
CaMOKOHTPOJIb CBOCH JESTEILHOCTH B PAMKAaX MPEJIOKEHHBIX YCIOBHH U TPeOOBaHMIA;

® OLEHMBATh CBOK JEATEIBHOCTb, apryMEHTUPYsS HPUYMHBI JOCTHXKEHMS WIH
OTCYTCTBUS IJITAHUPYEMOTO Pe3yibTaTa;

® HAXOOUTh JIOCTATOYHBIC CPEICTBA JJS BBINOJHEHHS Y4EOHBIX JICHCTBHHA B
U3MEHSIOMICHCS CUTYallul W/WIH TIPU OTCYTCTBUH IJIAHUPYEMOT'O Pe3yJIbTaTa;

e paboTas IO CBOEMY IUIaHY, BHOCHUTb KOPPEKTHBBI B TEKYILIYIO JAEATEIBHOCTh Ha
OCHOBE aHalM3a M3MEHEHUH CHUTyalluu [js MOJIYYEHHUs 3alUIaHUPOBAHHBIX XapaKTEPUCTHK
IPOAYKTa/pe3ynbTara;

® YCTAaHaBIMBAaTh CBSI3b MEXIY IOJIyYEHHBIMH XapaKTEPUCTUKAMHU MPOAYKTa MU
XapaKTEepUCTUKAaMU IIpoliecca JESATENIbHOCTH U 10 3aBEpPLICHUM JEATEIbHOCTH IIpe/sararb
U3MEHEHHE XapaKTePUCTUK Ipoliecca JUIsl OJyYeHHs! YIyUYIIeHHbIX XapaKTePUCTHK MPOYKTa;

® CBEpsTh CBOM JIEHCTBUSL C LEIbI0 M, NP HEOOXOAMMOCTH, HCIPABIATH OLIMOKHU
CaMOCTOSITENILHO.

4. VYMeHHe OLEHHMBAaTh IPAaBHWJIBHOCTb BBINOJHEHUs Y4eOHOW 3ajaud, cOOCTBEHHbBIE
BO3MOXKHOCTH €€ perieHusi. OOydaroluics CMOXeT:

® OIpEeNeNATh KPUTEPUH MPABUIIBHOCTH (KOPPEKTHOCTH) BBIITOJHEHUsI yueOHOM 3a1auu;

® aHaJIM3UPOBATh U OOOCHOBBIBATH NMPUMEHEHUE COOTBETCTBYIOIIEIO MHCTPYMEHTApUS
JUIs BBITIOJIHEHUS yueOHOH 3a/1auu;

e CBOOOJHO II0JIb30BATHCA BBIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKM M CaMOOLIEHKH,
UCXO/S U3 LIEJIM M UMEIOILUXCS CPECTB, pa3jiinyas pe3yabTaT U ClIOCOObI ACHCTBHIA;

® OLEHMBATh MPOJYKT CBOEH JEATENBHOCTU IO 3a/JaHHBIM H/WIM CaMOCTOATENbHO
OIpeIeNIEHHBIM KPUTEPHSIM B COOTBETCTBUM C LIEJIBIO AEATEIbHOCTH;

e 00OCHOBBIBAaTh JIOCTHKHUMOCTb IIETT BRIOPAHHBIM CITOCOOOM Ha OCHOBE OILIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

e (¢ukcupoBaTb U aHATU3UPOBATh JAMHAMHUKY COOCTBEHHBIX 0Opa30BaTEIbHBIX
pe3yNbTaToB.

5. Brnanenme ocHOBaMM CAMOKOHTPOJS, CAMOOLIEHKH, MPHUHATHS pELICHUH W
OCYIIECTBJIEHUS OCO3HAHHOTO BHIOOpa B yueOHOH U Mo3HaBaTeabHON. OOyJaronuiics CMOXKET:

e HaOmoJaTh ¥ aAHAJTU3UPOBATh COOCTBEHHYIO Y4YeOHYHO M  IO3HaBaTeNbHYIO
JeSITebHOCTD U AEATENBHOCTh APYIHX 00YyJaromuXxcs B MPOLecce B3aMMOIPOBEPKH;

® COOTHOCHUTh  peajbHble M  IUIAHUPYEMbIE  PE3yJbTaTbl  MHAUBUAYAJIbHOMN
00pa30BaTeNbHOM 1eATEIbHOCTH U JIE1aTh BHIBOJIBI;

® [PUHHUMATH PEIIeHUE B yUeOHOH CUTYyalluu U HECTH 3a HETO OTBETCTBEHHOCTb;

® CaMOCTOSITEJIbHO ONPENENATh NMPUUMHBI CBOETO yCIEXa WM HEYCIeXa M HaxOIUTh
CHocoOBI BBIXOJIa U3 CUTYAI[MH HEYyCIeXa;

® DPETPOCIEKTUBHO OIpPENEsATh, KaKhe ACUCTBUS MO PEHICHUIO y4eOHOW 3adaud WU
napaMerpsl 3TUX JEWCTBUH MPUBEIM K IOJYYEHHUIO HMEIOLIErocss MpoaAyKTa YydeOHOi
JESTEIBHOCTH;

® JIEMOHCTPUPOBATh MPHUEMBI PETYISIIUKU MCUXO(U3HOIOTHUECKUX/ 3MOLUOHAIBHBIX
COCTOAHUN  ans  JocTiwkeHuss d3¢ddekra ycrmokoeHuss (YCTpaHEHHMs  SMOLMOHAIBHOMN
HaANpPsDKEHHOCTH), 3 deKTa BOCCTaHOBIECHUS (OciabiieHusl MpOsBIEHUN yTomileHus), 3ddekra
AKTUBU3AIMH (TIOBBIILIEHHS ICUXO(PU3UOIOTMUECKON PEaKTUBHOCTH).

ITo3naBartenbHbie YY /|

6. VYMmeHue ompenensaTh MOHATHSA, CO3JaBaTbh OOOOIIEHUS, yCTAaHABIMBATH AHAJIOTHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS W KPUTEPUH JUIsS KIACCH(PUKALUY,



YCTaHABIIMBATh MPUYUHHO-CICICTBEHHBIC CBS3H, CTPOUTH JIOTHYECKOE  PAaCCYKICHUE,
YMO3aK/Iio4eHrne (MHAYKTUBHOE, JIeTYKTUBHOE, 0 aHAJOTUH) U AenaTh BbiBOIbl. OOyyaromuiics
CMOJKET:

® 100MpaTh CIOBA, COMOJUMHEHHBIE KJIOYEBOMY CIIOBY, OMPEEISIONINE €r0 MPU3HAKU
1 CBOMCTBA,;

e BbHICTpaMBaTh JIOTMYECKYIO IEMOYKY, COCTOSIIYI0 M3 KIIOYEBOrO CJIoBa U
COIOJAYMHEHHBIX €MY CJIOB;

® BBHICIATH OOMIMH TNPU3HAK JBYX WM HECKOJIBKHX TMPEAMETOB WM SIBICHUA U
OOBSICHAITH UX CXOJCTBO;

e O0BEAMHATH NHpPEIMEThl W SBJICHUS B TPYNIBl IO ONpEACNCHHBIM MpPHU3HAKaM,
CpaBHUBATh, KIIACCH(PUITUPOBATH M 00001IATh (DAKTHI U SBJICHHS;

® BBIJCIATH SBJICHUE U3 OOIIETO psJia IPYTUX SIBICHU;

® OmpenensiTh OOCTOATENbCTBA, KOTOpPHIE IPEANISCTBOBAIM BO3HUKHOBEHUIO CBSI3H
MEXIy SBICHHSIMH, W3 3THUX OOCTOSITENBCTB BBLICIATH ONpPEICISIONINe, CHOCOOHBIE OBITh
MPUYMHON TAHHOTO SIBJICHUS, BBISABIIATH IPUUMHBI U CJICJCTBUS SBJICHMUIA;

® CTPOUTH pacCyKACHHE OT OOMIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBICHUSM U OT
YACTHBIX SBIICHUH K OOIIUM 3aKOHOMEPHOCTSIM;

® CTPOMUTb PAcCyKJCHHE Ha OCHOBE CpPaBHEHHS MPEIMETOB U SIBJICHUH, BBIACNAS NPHU
ATOM O0IIUE IPU3HAKHY;

® y3Jarath IMOJYYEHHYIO WH(OPMAILIMIO, UHTEPHPETUPYS €€ B KOHTEKCTE pelIaeMoil
3a]a4u;

® CaMOCTOSITETIbHO yKa3blBaTh Ha HHGOPMAIMIO, HYXKIAOIYIOCS B IPOBEPKE,
npeIarath ¥ MPUMEHSTH CII0CO0 MPOBEPKH JJOCTOBEPHOCTH MH(POPMALINH;

e BepOanM30BaTh SMOIMOHATIBLHOE BIIEYATICHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

e OOBSCHATH SBJCHMS, MPOLECCHl, CBSA3M U OTHOIICHMS, BBISBISIEMbIE B XOJIE
MO3HABATEJILHON U UCCIIEI0BATEIbCKOM AEATebHOCTU (IPUBOJUTH OOBSICHEHHE C U3MEHEHHEM
(dbopMbI TIpEeICTABIICHUS; OOBACHSTH, NETATU3UPYS WK 0000111as1; OOBACHATH C 3aIaHHOU TOYKH
3peHus);

® BLUIBJSITH M HA3bIBaTh IMPUYHUHBI COOBITHS, SIBJICHUS, B TOM YHCJIC BO3MOXHBIC
/Hanbonee  BEpOSATHBIE MPUYHHBI, BO3MOXKHBIE  TOCJIEJICTBUS  33JlaHHON  TPUYUHBL,
CaMOCTOSITENIbHO OCYILECTBIISIS MPUYNHHO-CIIEICTBEHHBIN aHAIN3;

e fenaTh BBHIBOJ, HAa OCHOBE KPUTHYECKOTO aHaiW3a pa3HbIX TOYEK 3peHus,
MOJATBEPXKJIATh BBIBOJ COOCTBEHHOW apryMeHTalled WM CaMOCTOSATEIbHO TMOJyYeHHBIMU
JTAHHBIMHU.

7. YMeHue co3/aBarh, MPUMEHATh U MPEOOPA3OBHIBATh 3HAKH W CHMBOJIBI, MOJEIU U
CXEMBbI JIJIsl pelIeHHs Y4eOHbIX U IIO3HaBaTeNbHbIX 3a7a4. OOyJaromuics CMOXKET:

e 0003Ha4YaTh CHMBOJIOM M 3HAKOM MPEAMET U/WJIH SIBICHUE;

® OMpeAeNsaTh JOTHYECKHE CBSI3U MEXIY MpeaMEeTaMH H/WIN SBIECHUSMHU, 0003HAYaTh
JTaHHBIE JIOTMYECKHUE CBSA3H C TIOMOIIbIO 3HAKOB B CXEME;

® C03/1aBaTh a0CTPAKTHBIN WU pealbHbIN 00pa3 MpeaMeTa U/UiH SIBICHUS;

® CTPOUTH MOJIEH/CXEMY Ha OCHOBE YCIIOBUH 3a/1auu U/WJIU CIIoco0a ee penieHus;

e C03/1aBaTh BepOaJIbHbIC, BEIIECTBEHHbIE U MH(POPMAIIMOHHBIE MOJENIN C BBIACICHUEM
CYILIECTBEHHBIX XapaKTePUCTHUK OOBEKTa Js ONpelesieHus crocol0a pelieHus 3a7add B
COOTBETCTBUU C CUTYyallHeH;

e 1peoOpazoBbIBaTh MOJIEIM C LENbI0 BBISBICHHS OOMIMX 3aKOHOB, ONPEEIISIOIINX
JAHHYIO MIPEIMETHYIO 00JIaCTh;

® NEPEeBOAUTH CJOXKHYIO IO COCTaBy (MHOTOAcHeKkTHYI0) HH(OpMalUio U3
rpadguueckoro win (GOpMaIM30BAHHOTO (CHMMBOJBHOTO) IMPEACTaBICHUS B TEKCTOBOE, U
Ha000pOT;

® CTPOUTH CXEMY, AJITOPUTM JCHCTBUS, HCIIPABIIATH MM BOCCTAHABIMBATH HEM3BECTHBIN
paHee aJropuTM Ha OCHOBE HMeIoIIerocs 3HaHHd 00 O0BEKTe, K KOTOpPOMY NpHUMEHSETCS



QITOPUTM;
® CTPOUTH J10KAa3aTeIbCTBO: IPAMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® aHAIM3HUPOBATH/Pe(IECKCUPOBATH OMBIT Pa3padOTKH U Peau3alui y9eOHOTo POEKTa,
UCCIIEIOBaHHUS (TEOPETUYECKOT0, 3MIIMPUYECKOT0) Ha OCHOBE MPEUIOKEHHOW MPOOIeMHOM
CUTYallUH, OCTABJICHHOH L€ /WM 33JaHHBIX KPUTEPUEB OLIEHKH MPOJYKTa/pe3yibTaTa.

8. CwmpicnoBoe ureHue. OOyJaroIMicsS CMOXKET:

® HAaXOIUTh B TeKcTe Tpedyemyro HMH}OpManuio (B COOTBETCTBHM C LEISIMH CBOEH
JIESATEIILHOCTH ),

® OpUEHTHPOBATHCS B COJAEPKAHMM TEKCTA, IMOHMUMATh LEIOCTHBIA CMBICI TEKCTa,
CTPYKTYPHUPOBATH TEKCT;

® YCTAHABIMBAaTh B3aUMOCBSI3b OIMCAHHBIX B TEKCTE COOBITUH, SIBIIEHUH, IPOLIECCOB;

® PpEe3IOMHUPOBATh INIABHYIO UJICH0 TEKCTA;

e 1peoOpPa3oOBbIBATH TEKCT, «IIEPEBOAS» €0 B IPYIYI0 MOJAIBHOCTh, MHTEPIIPETUPOBATh
TEKCT (HEXYIO0’KECTBEHHBIH — y4eOHBIN, Hay4YHO-MOMYJISPHBIN, NHPOPMALMOHHBIH, TEKCT non-
fiction);

® KPUTHYECKU OLIEHUBATh COJAEpKaHUE U (OPMY TEKCTa.

9. ®opmupoBaHHE U PA3BUTHE IKOJOTMUECKOTO MBIIIICHHUS, YMEHHE IPUMEHSTH €ro B
[IO3HABATEJILHOM, ~KOMMYHUKAaTUBHOW, COLMAIBHOW MpakTHKE U  HpodeccCHOoHaIbHON
opuenraruu. OOyJaroIHiics CMOXKET:

® OIpEeIeATh CBOE OTHOUICHUE K IIPUPOIHON cpefe;

® aHAJIM3UPOBATh BIIMSHUE OSKOJOIMUECKUX (aKTOPOB Ha Cpeay OOMTaHUS >KUBBIX
OpPIraHU3MOB;

® TMPOBOAMTH NPUIMHHBIA M BEPOATHOCTHBIN aHAJIHM3 SKOJIOTUIECKUX CUTYaIUH;

® TPOTHO3MPOBATH M3MEHEHHUs CHUTyallud NpPHU CMEHE NEeHCTBUs OnHOro (hakTopa Ha
neicTBre Ipyroro (akTopa,

® PpacHpOCTPAHATH HKOJOTHUECKHE 3HAHMSI M y4acTBOBAaTh B MPAKTUYECKHUX Jejax IO
3alIUTE OKPYKAIOLIEH Cpebl;

® BBIpAXKaTh CBOE OTHOILIEHUE K IIPUPOJIE Yepe3 MOJEIH, IPOEKTHbIE PAOOTHI.

10. Pa3BuTHe MOTHBALIMU K OBJIAJICHUIO KYJIbTYPOH aKTUBHOI'O MCIOJIb30BAHUS CIIOBapeit
U IPYTUX MOUCKOBBIX cucTeM. OOydaromuics CMOXKET:

® OIpenensiTh HEOOXOJUMbIE KIIFOUEBBIE IOMCKOBBIE CJI0BA U 3alpOCHI;

® OCYHIECTBIATh B3aMMOJAEHUCTBHE C DJIEKTPOHHBIMH IIOMCKOBBIMHM  CHCTEMaMH,
CJIOBapsIMHU;

e (GopMHpPOBATH MHOMECTBEHHYIO BBIOOPKY W3 TIOMCKOBBIX HCTOYHHKOB  JUIS
00BEKTUBU3AIMH PE3YJILTATOB IOUCKA;

® COOTHOCHUTH IIOJyYEHHBIE PE3YJIbTAThl IOUCKA CO CBOEH JESITEIBHOCTHIO.

Kommynukarususbie YY ]|

11. VYmMeHue oOpraHu3oBbIBaTh y4yeOHOE  COTPYJHUYECTBO M  COBMECTHYIO
JeSITeIbHOCTh C YUUTEJIEM U CBEPCTHUKAMH; paboTaTh MHIUBUAYAJIbHO U B TPYIMIE: HaXOIUTh
oOmiee pelieHWe M paspemars KOHQIMKTHI Ha OCHOBE COIJIACOBAaHUS MO3UIMM U yueTa
UHTEpecoB; (OPMYIHPOBATh, APTYMEHTUPOBaTh U OTCTaMBaTh CBoe MHeHHMe. OOyuaromuiics
CMOKeT:

— ONPEIENITh BO3MOXHBIE POJIM B COBMECTHOMN JESITEIBHOCTH;

— UrpaTh ONpPEETICHHYIO POJb B COBMECTHON JEATEIbHOCTH;

— MpPUHUMATh MO3UIHMI0 coOeceqHHKa, MOHMMAasl MO3UIMI0 JPYroro, pa3jiuydaTb B €ro
peun: MHeHHE (TOYKY 3pEHHMsI), JOKa3aTelIbCTBO (apryMEeHTBHI), (paKThl, TMIIOTE3bl, AKCHOMBI,
TEOpHH;

— ONpeneNsITb CBOM JEHCTBUS M JAEWCTBUS NapTHEpa, KOTOpbIE CHOCOOCTBOBAIM WM
MPEMSTCTBOBAIN MPOAYKTHBHONH KOMMYHUKAITUH;

— CTpOMTH TIO3UTHBHBIE OTHOIIEHHS B IIpolecce Y4eOHOH M IO3HaBaTEIbHOMN
NesITeTbHOCTH;



— KOPPEKTHO U apryMEHTHUPOBAHHO OTCTaUBAaTh CBOIO TOUKY 3PEHHUs], B AUCKYCCUH YMETh
BBIIBUTaTh KOHTPApryMEHThI, Mepedpa3upoBaTb CBOIO MbICIAL (BIaJCHUE MEXaHHU3MOM
SKBUBAJICHTHBIX 3aMEH);

— KpUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPH3HABATh
OIIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €Tr0;

— Tpeylarath albTePHATHBHOE PEIICHHE B KOH(QIMKTHOW CUTYaIUH;

— BBLAEIATH OOLIYIO TOUKY 3pEHUS B IUCKYCCHUM;

— JIOTOBapMBAaThCS O MpaBWJIaX M BONPOCAaX Ui OOCYXIEHHS B COOTBETCTBHH C
IIOCTaBIICHHOM NIepe]| TPYIIION 3a1a4eil;

— OpraHu30BbIBaTh y4eOHOE B3aMMOJCHCTBHE B TpyIie (OmpeneisTh OO0IIue Ienu,
pacnpeensiTh Pojiu, JOroBapuBaThCs APYT € APYTOM H T. 11.);

— YCTpaHATh B paMKax Juajora pas3pblBbl B KOMMYHHUKAIMH, OOYCIOBIICHHBIE
HEMOHUMAaHUEM/HENIPUATUEM CO CTOPOHBI coOecelHUKa 3anaud, (OPMBI WU COICPKAHUS
J1aJiora.

12. VYMeHue 0CO3HAHHO HCIIOJIb30BATh PEUEBHIE CPEACTBA B COOTBETCTBUU C 3ajayeil
KOMMYHUKAIIUHU JJI BHIPAKECHHSI CBOMX YYBCTB, MBICIIEH U MOTPEOHOCTEH ISl TUIAHUPOBAHUS U
pEerysiiuy CBOEH AESTENbHOCTH; BIAJCHUE YCTHOW M NMUCbMEHHOW pPEYbI0, MOHOJOTMYECKOMH
KOHTEKCTHOW peubto. O0yJatomniicss CMOXKET:

e ompelneiATh 3aladyy KOMMYHUKAIlMM W B COOTBETCTBHUM C HEW OTOUpPATh peueBbIC
CpE/CTBa;

e 0TOMpaTh M HCIOIB30BATh PEUEBBIC CPEACTBA B IMPOIECCE KOMMYHHUKAIMH C APYTHMH
JOJbMU (JIMAJIOT B Iape, B Majo IpymIe u T. 1.);

® MpEACTaBIATh B YCTHOW HIJIM MHCbMEHHON (opMe pa3BepHYTHI IUIaH COOCTBEHHOMU
JIeATEIbHOCTH;

e coOmonaTh HOPMBI MYOJUYHOM pedH, pErJIaMeHT B MOHOJOI€ M JIUCKYCCHH B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1a4ei;

®  BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHHE (CYX/ICHHE) U 3allpallliBaTh MHEHHE MapTHEpa B
paMKax Juanora;

® [IPUHUMATh PELICHHUE B XOJI€ IMajora U COrjaacoBbIBaTh €ro ¢ COOECETHUKOM;

e  CO37aBaTh MHCbMEHHBIE KKIUIIMPOBAHHBIE» U OPUTHHAIIbHBIE TEKCTHI C UCIIOIb30BAHUEM
HEOOXO/IMMBIX PEUEBBIX CPE/ICTB;

®  1CIOJIBb30BaTh BepOajbHBIE CpPEACTBA (CPEACTBA JIOTMYECKOM CBSA3HM) AJSL BBIJICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

®  JCIOJIb30BaTh HeBepOaTbHbIE cpencTaa W HarJsIIHbIE MaTepuabl,
HOJrOTOBJIEHHbIE/OTOOPAHHbIE 110]T PYKOBOACTBOM YUUTEIS;

e  JleNaTh OLCHOYHBINA BBIBOJI O IOCTHKEHUU 1€ KOMMYHMKAI[UN HETIOCPEICTBEHHO M10CIIE
3aBEpUICHUS] KOMMYHUKATUBHOIO KOHTaKTa U 0OOCHOBBIBATH €TO.

13.  ®opmupoBaHHe U pa3BUTHE KOMIETEHTHOCTH B OOJIACTH HCIOJIb30BaHUS
MH(OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — UKT). OGyuaronuiicss CMOXeT:

e  IIeTICHANpPaBICHHO MCKAaTh U HCIONb30BaTh MH(OPMALMOHHBIE PECYpChl, HEOOXOIUMBIE
JUTSI peIIeHUs y4eOHbBIX U MPAKTUYECKHX 3a7a4 ¢ moMolnbio cpeacts UKT;

e BbIOMpaTh, CTPOUTH M MHCIOJIB30BaTh aJE€KBaTHYIO HMH(YOPMAIMOHHYIO MOJENb s
nepesayd CBOMX MBICIEH CpelicTBaMU €CTECTBEHHBIX U (POPMAaNIbHBIX SI3bIKOB B COOTBETCTBUU C
YCJIOBHUSIMU KOMMYHUKAIIUU;

®  BBIJCNIATh MHPOPMAIMOHHBIN acHeKT 3a/layu, ONepHUpOBaTh JAaHHBIMU, HCIIOJIb30BATh
MO/IEJIb PEIICHUS 3a]1a4H;

®  CMOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHHM (BKJIIOYas BHIOOP aJleKBaTHBIX 3ajaye
MHCTPYMEHTAJIBHBIX  MPOTPAMMHO-ANMapaTHBIX CPEJICTB M  CEPBHUCOB) Uil  pEUICHUS
WH(OPMAIIMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX Y4YeOHBIX 3aJad, B TOM 4YHUCIE: BBIYUCIICHUE,
HalMcaHue JOKIaI0B, pedepaToB, CO3JaHUE MPE3eHTALU U JIp.;

®  CIOJIB30BaTh HH()OPMAIIUIO C YUETOM STHYECKHUX U MPABOBLIX HOPM;



e co3znaBaTh HMH(OPMAIMOHHBIE PECYpPChl PA3HOTO THNA W IS Pa3HbIX ayIUTOPUH,
co0ro1aTh MHPOPMAIIMOHHYIO TUTUEHY U TIpaBuiia HHPOPMAIIMOHHON O€30TTaCHOCTH.
npeomemmule.

e (QopmupoBaHue TMpeACTaBIEHUH O MareMaTHKe KaKk O METOAE MO3HAHUS
JENCTBUTENbHOCTH, TTO3BOJISAIONIEM OMUCHIBATh U U3Y4aTh pealibHbIE MIPOLIECCHI U SIBJICHHUS;

® pa3BUTHE yYMEHHUH pabOTaTh C Y4eOHBIM MaTEMaTHUYECKUM TEKCTOM (aHAJIM3HPOBATH,
U3BJICKaTh HEOOXOAMMYIO HMH(OpPMAIMIO), TOYHO M TPaMOTHO BBIPAXAaTh CBOU MBICIH C
NPUMEHEHHEM MaTeMaTUYeCKOM TEPMHUHOJIOTMM ¥ CHMBOJHKH, MPOBOIUTH KIAacCHU(pUKALUY,
JOrHYecKrue 000CHOBAHMS, JOKA3aTEIbCTBA MATEMAaTHYECKIX YTBEPKACHUH;

® pa3BUTHE NPEJCTABICHUNA O YHCIE M YHUCIOBBIX CHCTEMax OT HaTypalbHBIX [0
JNEHCTBUTENBHBIX YHCEN; OBJIAJICHUE HABBIKAMHM YCTHBIX, NMHCbMEHHBIX, HWHCTPYMEHTAJIbHBIX
BBIYHCIICHHI,

® OBJAJICHHE CHUMBOJIBHBIM SI3bIKOM aireOpbl, MpUEMaMU BBIIOJHEHHUS TOXKIECTBEHHBIX
npeoOpa3oBaHUil BhIPAXKEHHM, pellIeHUs] ypaBHEHU, CUCTEM YpaBHEHHM, HEPABEHCTB U CUCTEM
HEPaBEHCTB; YMEHHUS MOJICIIMPOBATh pEalbHbIC CHUTYyallud Ha S3BbIKE ajreOphl, HCCIEN0BATh
MOCTPOCHHBIE MOJIENI C UCMOJIb30BAaHUEM armapaTa anreOpbl, HHTEPIPETUPOBATh MOJTY4YECHHBIH
pe3yJbTar;

e OBJaJieHHE cHUCTeMOW (YHKIIMOHAJIbHBIX MOHITHUNA, pPa3BUTHE YMEHHUS HCIIOJIb30BATh
byHKIIMOHATbHO-TpaUUECKUEe MPEICTABICHUS ISl PELICHUS pPA3IUYHBIX MaTeMaTHUYECKUX
3a/1a4, JUIsl ONMCAHMsI U aHAJIM3a peallbHbIX 3aBUCUMOCTE;

® OBJAJICHHE MPOCTEUIIMMH CHOCOOAMM TPEJCTABICHUS M aHAIW3a CTaTHCTUYECKUX
JTAHHBIX; (pOpPMUPOBaHWE TMPEACTABICHUH O CTATUCTUYECKHX 3aKOHOMEPHOCTAX B PpEabHOM
MUPE U O Pa3IUYHBIX CIOCO0AaX MX HM3YyUEHHUs, O MPOCTEHIIMX BEPOSTHOCTHBIX MOJEIIAX;
pa3BuUTHE yMEHUI W3BIEKaTh WH(POPMAILHNIO, MPEICTABICHHYIO B TaOIWIaX, HA JUarpaMmax,
rpadukax, ONUCHIBATh M aHAIM3UPOBATH MACCUBBI YUCIOBBIX JAHHBIX C TOMOIIBIO MOAXOISIINX
CTAaTHCTUYECKUX  XapaKTEPUCTUK, UCIOIb30BaTh IOHHMAaHHWE BEPOATHOCTHBIX CBOMWCTB
OKPY’KaIOIIMX SBJICHUN ITPU IPUHATUU PELLICHUN;

®  pa3BUTHE YMEHHI MPUMEHSTh U3YUYEHHBIE MOHATHUS, PE3YIbTAThl, METOABI Ul PEIICHUS
3a/1a4 MPaKTUYECKOr0 XapakTepa M 3aJad M3 CMEXHBIX JUCUUIUIMH C HCIOJb30BaHUEM IpU
HEOO0XO/IMMOCTH CHPAaBOYHBIX MaTepUAJIOB, KOMIIBIOTEPA, IOJIb30BAThCS OLEHKOW M MPUKUIKON
IIpU NIPAKTUYECKUX paCcUETax;

e (opMHUpOBaHME MPEJICTABICHUS OO0 OCHOBHBIX H3YyYaeMbIX MOHATHUAX: HHpOpMaLus,
QITOPUTM, MOJIETb — M UX CBOMCTBAX;

® pa3BUTHE AJNTOPUTMUYECKOTO MBILIUIEHHS, HEOOXOIuMOro maias MpodecCuOHAIbHOU
JIEATETLHOCTH B COBPEMEHHOM OOIIIECTBE;

e (opMmupoBaHME yMEHUH (GopMaTu3alUi U CTPYKTYpHUpPOBaHUS WH(POpPMALMU, YMEHUS
BBIOMpPATh CHOCOO MPEACTABICHUS JaHHBIX B COOTBETCTBUM C IIOCTaBJIEHHOW 3agaueil —
TaOJUIIBI, CXeMBbI, TpadUKH, TUArPaMMBI, C HCIIOJIb30BaHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX
cpeacTB 00pabOTKH JJaHHBIX;

(dbopMUpOBaHNE HAaBBIKOB U YMEHUN 0€30MacHOro U 1e1ecoo0pa3HOro MOBEACHUS HpU
paboTe ¢ KOMIBIOTEPHBIMM IporpamMmmamMu U B HHTepHeTe, yMeHHs COOIMIOAaTh HOPMBI
UH(POPMALIMOHHON STHKH U TIPaBa.

COJAEPKAHUE YYEBHOI'O IIPEIMETA

DJIeMEeHTBI TEOPMH MHOKECTB M1 MATEMaTHYeCKOH JIOTUKH

CornacHo ®I'OC ocHoBHOrO 00111eT0 00pa30BaHUs B KypC MaTeMaTUKH BBEJEH pa3jei
«Jloruka», KOTOpBII HE MpearoaracT JOMOJIHUTENbHBIX YaCOB HA U3YUYEHUU U BCTPAUBACTCS B
Pa3IUYHBIC TEMBI KYPCOB MATEMATHKU W MMPEABAPACTCA O3HAKOMIICHUEM C 3JICMCHTAMH TCOPUH
MHO’KECTB.

MHo:kecTBa ¥ OTHOIIIEHHUS MEXKITY HUMH

MHOX€ECTBO, Xapakmepucmuyeckoe C60UCME0 MHOJCeCmed, DIEMEHT MHOKECTBA,
nycmoe, KoneuHoe, beckoneurnoe mHnodcecmso. IlonmHoxkecTBO. OTHOIIEHUE NPUHAUIEKHOCTH,



BKJIIOYCHHUS, PABEHCTBA. DJIEMEHTHl MHOXKECTBA, CIIOCOOBI 3aJJaHUS MHOXKECTB, PACNO3HABAHUE
HOOMHONCECMS U INIEMEHMO8 NOOMHONCECNE C UCNONb308AHUEM KpY2os Diliepa.

Onepanum HA/I MHOKECTBAMU

[lepeceuenne u oOBEAMHEHHE MHOXKECTB. Pasznocmb MHOdMCECm8, OONOIHeHUe
MHOXMCecmsa. nmepnpemayus onepayutl Hao MHOMCECMEAMU C NOMOWbIO Kpy2os Jiliepa.

DJIeMeHTBbI JIOTUKH

Ompenenenue. YTBepkaeHUA. AKCHUOMBI U TeopeMbl. JlokazarenbcTBo. [Joka3aTenbcTBO
ot npotuBHOrO. Teopema, oOpatHas ganHou. [Ipumep u KOHTpIIpUMED.

Bricka3biBanus

HNcTrHHOCTE W JIOKHOCTBH BBICKa3bIBaHUSA. (CrodicHble U NpOCmble  8blCKA3bIBAHUS.
Onepayuu Ha0 8bICKA3LIGAHUAMU C UCNOIb3068AHUEM JI02UYECKUX CEA30K: U, U, He. Ycaoeuvie
BbICKA3bIBAHUS (UMNIUKAYULL).

Yucaa

PanyuoHajJbLHBIE YHCJIA

MHoxecTBO panuoHaNbHBIX 4yucel. CpaBHEHHE palMOHAIbHBIX uyMcen. JledicTBus ¢
paloHaIbHBIMU YucIaMu. [Ipedcmasienue payuoHaibHo20 Yucia 0ecamudtol Opoosio.

HppanuonajbHble Yucjaa

[lonsiTue uppanmoHanbHOro yKcia. PacnoznaBanue uppauuroHaibHbIX yucen. [Ipumepst

JoKa3zaTenbcTB B anredpe. MppanuoHanbHOCTH qucma2 . [IpumeneHnne B TreoMeTpuUHU.
Cpasnenue uppayuonanvhvlx uucen. JlecaTudHble NpUOJIMKEHUS HMPPALUOHAIBHBIX YHCElL.
Mnooicecmeo  Oelicmeumenvuvlx  yucen. Cpagnenue Oelicmeumenvhblx yucen. B3auMHO
OJIHO3HAYHOE COOTBETCTBHUE MEKIY MHOXKXECTBOM JECHCTBUTEIBHBIX YMCEI U MHOXECTBOM TOYEK
KOOPJIMHATHOU TIPsIMOil. ApudmeTrnieckue AeCTBUA C JEHCTBUTEIbHBIMU YU CIIAMU.

ToxnecrBeHHBIC IPe0OpPa30BaAHUA

YucnoBbie 1 OyKBeHHbIE BbIPAKEHHUS

Beipakenue ¢ nepemeHHOW. 3HaueHue BblpakeHMs. [loncTaHOBKA BBIpaXKEHHI BMECTO
[IEPEMEHHBIX.

Ieanie BbIpaxeHUst

Crenenp ¢ HaTypaJlbHbIM IOKa3areneM M e€ cBoiicTBa. [IpeoOpa3oBaHus BbIpaKeHUH,
COJIEpKalINX CTENEHH C HaTypaJIbHBIM IIOKa3aTEJIEM.

OpHowneH, MHoroujeH. JleWcTBUS C OJHOYIEHAMHM W MHOTOWIEHaMHU (CJIOXKEHHE,
BBIUYUTAHUE, YMHOXeHHE). POpMYJIIbl COKPAIIEHHOTO YMHOXKEHHUS: Pa3HOCTh KBAJpaToOB, KBAaApaT
CYMMBI M pa3HOCTH. Pa3znojkeHne MHOrouieHa Ha MHOXHUTENN: BBIHECEHHUE OOIIEr0 MHOXKHUTEIS
3a CKOOKH, epynnupoeka, npumeHerue @Qopmyn COKpawéHHoz2o ymuoodcenus. Keaopammuiii
MpEXUNeH, pasnodceHue Kaopamno20 mpeéxuiena Ha MHOICUMEU.

JIpoOHO-panHOHAJIbHBIC BHIPAKEHHUS

Crenens ¢ 1enslM mokasareneM. CBolicTBa CTENEHM € LebIM Noka3aTeneM. CTangapTHas
3anuch 4yucia. Pasmepbl OOBEKTOB OKpYKAloLIero Mupa (OT 3JEMEHTapHBIX YacTHIl [0
KOCMHUYECKHX OOBEKTOB), JIUTEIHLHOCTH IMPOIIECCOB B OKpyKaromeMm mupe. [IpeobpasoBanue
JNPOOHO-TMHENHBIX BBIPAXKEHUIN: CIIOKEHHE, YMHOXKEHHe, HeNeHHUe. Aneebpauueckas Opodb.
Honycmumvie 3Hauenus nepemeHHblX 6 OpOOHO-payuUoHaNbHLIX ebipadcenusx. CokpaweHue
aneeopauveckux opobeu. Ilpusedenue ancedpauveckux Opobeil K o00WeMy 3HAMEHAMENro.
Heticmeus ¢ ancebpauueckumu OpoOAMU: CLOJICEHUe, GblYUMAHUe, YMHOJICEHUe, OeNeHue,
6036e0eHUe 6 CeneHb.

IIpeobpazosanue svipadiceHuil, co0epIHcauux 3HAK MoOYJIA.

KBanparnbie kopHu

KBanpatuslit  kopeHb M3  uyMcna.  ApuMeTHyecKMd  KBaJpaTHbIH  KOPEHb.
[IpeoOpa3oBaHue YHCIOBBIX BBIPAKEHHM, COAEP)KAIIMX KBaJpaTHblE KOPHHU: YMHOXKEHHE,
JIeJIeHNe, BBIHECEHUE MHOXKUTENS U3-T10]1 3HaKa KOPHS, BHeCeHUe MHO*CUMENs NOO 3HAK KOPHS.

YpaBHeHNS U HEPABEHCTBA

PagBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PABEHCTBO C MEpEMEHHOM.



YpaBHeHus

[lonsiTne ypaBHeHHMsT WM KOpHS YypaBHeHUS. [Ipedcmaeénenue o0 pagHOCUTILHOCMU
ypasuenuii. Obnacms onpeodenenust ypasHeHus (001acms 0ONYCMUMbBIX 3HAYEHUT NEPEMEHHOLL).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenue nuHeilHbIX ypaBHEHUU. Jlumeunoe ypasnenue ¢ napamempom. Konuuecmeo
KOpHell TUHetH020 ypasHeHus. Pewenue nuneinblx ypagnenuil ¢ napamempom.

KBaapaTHoe ypaBHeHMe U €10 KOPHU

KBanpatusie ypaBHenus. HenonHble kBajgpaTHble ypaBHEHHs. YpaBHEHUE BHAA X* = a.
JIMCKpUMMHAHT KBaJapaTHOro ypaBHeHHs. Dopmyiia KOpHEH KBaJpaTHOIO ypaBHEHUs. [eopema
Buema. Teopema, obpamnas meopeme Buema. Pemenue KBaJIpaTHBIX ypaBHCHHM:
UCTONb30BaHUEe (HOpMyNbl A  HAXOXKICHHS KOPHEH, epaguueckuil memoo peuieHus,
PasnodiceHue Ha MHodcUument, no0bop KopHeli ¢ UCNONIb308aHuem meopemsl Buema. Konuuecmeo
KOpHell K8AOPAmMHO20 YPAGHEHUs 6 3A8UCUMOCU Om e20 Ouckpumunauma. buxeadpammvie
ypasHenus. YpaeueHus, c800umbvle K JUHEUHbIM U Keaopamuwvim. Keadpammusie ypasHnenus c
napamempom.

ApoOHo-panmoHaJbHbIe YPAaBHEHUS

Pemenue mpocredmmx ApoOHO-TUHEHHBIX YpaBHCHUN. Peuenue OpooHO-payuoHaIbHbIX
VpaeHeHuUll.

Memoowvl pewenus ypasHenuil: MemoObl PABHOCUNbHBIX NPeodPA308aHULl, Memoo
3amenvl nepemenHoll, epaguueckuii memoo. HMcnonv3osanue ceoucms yHKyuu npu peuieHuu
VPaHeHUIl.

IIpocmeriwue uppayuonaivbivle ypagnenus euoa .| f (x)=a, \/f (x) = \/g (x)-

Vpaenenus euda X" = a .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHHE C AByMs IepeMEHHBIMU. JIMHEHHOE ypaBHEHHE C JIBYMs II€PEMEHHBIMM.
Ipsamas kax epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS C 08YMs NEPEMEHHBIMU.

[TonsTHE cucTeMbl ypaBHEHM. Penienne cucreMsl ypaBHEHUN.

Mertoabl peleHHs CUCTEM JIMHEWHBIX YPaBHEHHMH C JBYMs MEPEMEHHBIMU: epaghuueckuii
Memoo, Memoo COHCeHUsl, METO]T TIOJICTAHOBKHU.

Cucmemvl TUHEUHBIX YPABHEHUN C NAPAMEMPOM.

HepaBencrBa

YucnoBele HepaBeHcTBAa. CBONCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka cIipaBeUIMBOCTH
HEPaBEHCTB IPH 33JJaHHBIX 3HAYEHUSIX NIEPEMECHHBIX.

HepaBeHnctBo ¢ oaHoil nepemenHoil. [IpoBepka cnpaBeainBocTu HepaBeHCTB. CTporue u
HecTporue HepaBeHcTBa. OOacme onpedenieHus HepaseHcmaa (001acms 00NYCMUMbBIX 3HAYEHUL
NnepemeHHol).

JIluHeliHble HepaBeHCTBa C OJHOW TIepeMEeHHOM u uX peuieHue. Keadpammoe
HepaseHcmeo u e20 peutenus. Pewenue keadpamuuix Hepasencme: UCnoIb306aHUe CEOUCME U
epagpuxa KeaopamuuHou QYHKYuu, Memoo UHMEPBANos. 3anucvb peuleHus KeaopamHo2o
HepaseHcmaa.

Pewenue yenvix u OpobHO-payuoHanbHvIX HepaGeHCme MemoOOM UHMEPEATLO8.

Cucrembl HEpaBeHCTB

CucremMbl HEPaBEHCTB C OJHOW IMEpEeMEHHOW. PemieHue CUCTEM HEPaBEHCTB C OIHOU
NEPEMEHHOI: JMHEHWHBIX, K6éadpamuuix. M300pakeHne pelIeHUus] CHUCTEeMbl HEPAaBEHCTB Ha
YUCJIOBOU MPSIMOM. 3aMKMCh PEMIEHUS CHCTEMBI HEPABEHCTB.

DOyHKIUH

Iousitue pyHkuuu

JlekapToBbl ~ KOOpAMHATBl Ha IUIOckocTH. dopMupoBaHHe NpeACTaBICHUH O
METaINpPeIMETHOM TOHATUU «KOOpAMHATHIY. CrocoObl 3amaHust (YHKIWN: aHATUTHYECKHA,
rpapuueckuit, Tabmuunbld. ['papuk dynkuumu. UreHue um moctpoeHue rpadukoB (QyHKIUI.
[Tpumepbl HYHKIHIA, TTOTydaeMBIX B TIPOIIECCE UCCIICAOBAHMS PA3IMYHBIX PEAIbHBIX MPOIECCOB



U pemieHus 3anad. 3HayeHue (yHKuMM B Touke. CBolcTBa (pyHKIMIT: 00nacTh ompeneneHus,
MHOKECTBO 3HAUEHUH, HYJIU, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, YE€MHOCHMb/HEUEMHOCMb,
MPOMEXKYTKH BO3pacTaHuss W YObIBaHUs, HaWOOJbIlee W HAUMCHbBIEE 3HAYCHUSA, WX
otoOpakenue Ha rpaduke. MccnenoBanue GpyHkmuu mo e€ rpaduxy.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocms pynxyuu. Kycouno 3adanusie gpynkyuu.

JIuneiiHas QpyHKIUsA

CpoiictBa W rpaduk JHHEHHOW GYHKIMH. YTJIOBOM KOXQHUIMEHT MpsSMOil.
Pacnionoxxenne rpadyka TMHEHHONH (QYHKIMH B 3aBUCUMOCTH OT €€ yriIoBOro KO3 GUIMEHTa U
cBOOOIHOTO wieHa. Haxoowcoenue koapduyuenmos runetiHol GyHKyuu no 3a0aHHbIM YCI0GUSM.
NPOX0OdHCOeHUe NPAMOU yepe3 08¢ MOUKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXOJHCOeHUe NPIMOU
yepes OAHHYI0 MOYKY U NAPALLETbHOU OAHHOU NPAMOLL.

KBagparuunas pyHkumst

KBagparnunas ¢ynknus. CBoiictBa W rpaduk KBaapaTudHoW (yHkuu (rmapadosa).
[Tapaboma, KoOpAMHATHI BEPIIMHBI MMapalboyibl, OCh CHMMETpUU mapaboinsl. [locmpoenue
epaguka xeaopamuunou @yHkyuu no mouxam. Haxoxnenve Hysiel KBaJApaTUUHON (PYHKIIMH,
MHOIHCECMBA 3HAYEHUT, NPOMENHCYMKOB 3HAKONOCIMOSHCMBA, NPOMENCYMKOE8 MOHOMOHHOCHU.

OoOpaTHasi IPONOPUNOHAIBHOCTH

k
CaoiictBa GpyHKINN Y = K y== ['unepbomna.
X

I'pagpuku ynkuyuii. Ilpeoobpasosanue cpagpuxa ¢pynkyuu Yy = f(X) 0ra nocmpoenus
epagpuxoe Gynxyuii 6uoa y =af (kx+b)+c.

I'pauru pynxyuii y=a+ﬁ, y=vx,y=3x, y=|x.

ITocenoBaTeILHOCTH M IPOIPECCHH

UucnoBass  mociieoBaTeIbHOCTb.  [IpuMepsl  4YHMCIOBBIX  MOCIEAOBATEIBHOCTEH.
beckoHeuHble OCaeA0BaTEIBLHOCTH. 3a/laHue MTOCIEA0BaTENbHOCTH PEKYPPEHTHOHN (HopMyIioil U
dopmynoit N-ro uneHa. Apudmernyeckas mporpeccus u e€ CBOWCTBA. [ eomerpudeckas
nporpeccusi. Popmyna obwjezo unena u cymmvl N HEPELIX UNEHO8 apu@dmemuyecKol u
eeomempuyeckou npoepeccuu. Cxooawascs 2eomempuyeckas npozpeccus. W3o00paxeHue
YJICHOB apu(METHYECKOW U T'eOMETPUYECKON Mporpeccuii TOYKaMH Ha KOOPAMHATHOU
MI0CKOCTH. JIMHENHBIN 1 SKCTIOHEHIMaNIbHBIN pocT. ClI0KHbIE TPOLEHTHI.

Pelnenue TeKCTOBBIX 33124

3agauu Ha Bce apupMeTHUYecKHe AeliCTBUS

Perienue TeKCTOBBIX 3aJau apuMeTnyeckuM criocooom. Mcnonb3oBanue Tabiuil, cxem,
YEPTEIKEH, APYTUX CPEIACTB MPEACTABICHUS JAHHBIX IIPU PELICHUU 3a1a4H.

3aga4u Ha ABHKEHHE, PA00TY H MOKYIIKH

AHanu3 BO3MOXHBIX CUTyallUi B3aUMHOT'O PacIoJIOKEHUsI OOBEKTOB NPU UX ABHKEHUU,
COOTHOILIEHUS] 00bEMOB BBINOIHAEMBIX pabOT IPU COBMECTHOM padoTe.

3agauu Ha YACTH, 10JIM, IPOLEHTHI

Pemenne 3ama4 Ha HaxXOXKIACHHWE YaCTU YMCJIA U YUCIA N0 ero Jactu. Pemenue 3amaq Ha
IIPOLIEHTHI U A0aU. [[puMeHeHne nponopuuii Npy peeHny 3a4ad.

Jlornuyeckue 3agaun

Pemenue noruveckux 3anad. PeuieHue 102utieckux 3a0a4 ¢ noMowbio epagos, mabauy.

OcHOBHBbIE MeTO/bI pelleHHus] TEKCTOBBIX 3a/1a4: apuPpMETUUECKU, anredpandeckui,
nepebop BapuaHTOB. PelleHne TEKCTOBBIX 3a/ad C IOMOIIBIO KBaJpaTHBIX ypaBHEHUU
Ilepsuunvie npedcmasnenus o Opy2ux Memooax peuwleHus 3a0ay (ceomempuueckue U
epaghuueckue memoowl).

CraTuCcTHKA M TeopHs BEPOSITHOCTEH

Crarucruka



TabnuyHoe u rTpaduueckoe MPEACTABICHHE MOaHHBIX, CTOJOYAaThle U KPYroBbIE
quarpammbl, Trpaduky, MpUMEHEHUE AuarpaMM U Tpa@UKOB AJi OMNHCAHUS 3aBUCUMOCTEN
peanbHBIX BEJIMYMH, U3BIeUeHHEe uWH(PoOpManmMu U3 TabiWi, JAdarpaMMm W TpagHKOB.
OrnucatenbHble CTaTUCTHYECKHUE MOKAa3aTeNIM YHCIOBBIX HAOOpPOB: cpeaHee apudMeTHUecKoe,
Meouana, HauOOJbIIEE M HaWMEHbINEE 3HAUEHUs. Mepbl pacCeMBaHUs: pa3Max, oucnepcusi u
cmanoapmHoe OmKIOHeHUe.

CrnyuaiiHas W3MEHUMBOCTb. V3MEHUMBOCTb IpU HU3MEpEHUsX. Pewarowue npasuia.
3axonomepHOCMU 8 UBMEHUUBBIX BEIULUHAX.

Cayuaiinbie coObITHS

CrnydaiiHple OTIBITHI (IKCIIEPUMEHTHI), dJEMEHTApHBIC CIy4ailHble COOBITHUS (MCXOJBI).
BepositHocTi  snemeHTapHbIX  coObITHH. COOBITUS B CIy4allHBIX OKCIIEPUMEHTaxX U
0JIaronpuATCTBYIOLIUE dJIEMEHTapHbIe cOObITHA. BeposTHOCTH ciydaliHbIX coObITHI. ONBITHL €
PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU COOBITHSMU. Kitaccmueckne BEpOSITHOCTHBIE OIIBITHI C
UCIIOJIb30BAaHUEM MOHET, KYOMKOB. [Ipedcmagnenue codvimuii ¢ nomowpio Ouazpamm
Diinepa.llpomusononodxcuvie cobvimus, ob6veouneHue u nepeceyenue coovimutl. Ilpasuno
cnooicenust geposimuocmeit. Cnyyaiinsiii 6v100p. Ilpedcmasnenue sxcnepumenma 6 suoe 0epesda.
Heszasucumvie  cobvimus. Ymnoorcenue  eeposmmnocmeii  nezasucumvix  cobvimuil.
Ilocneoosamenvuvie nezagucumvle ucnvimanus. llpeacraBieHne 0 HE3aBUCHUMBIX COOBITHSX B
JKU3ZHHU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanosku, Gakmopuan uyucia. Couemanus u YUCIO
couemanuti. @opmyna uucna couemanuil. Tpeyeonvnux Ilackana. Onvimuvl ¢ OOILUUM YUCTOM
PABHOBO3MOJCHLIX  DNIEMEHMAPHLIX  cobblmutll. Bvluucienue eeposmuocmeti 6 onvlmax c¢
npumeHeHuem KomoOuHamopHvlx ¢opmyn. Hcneimanua Bepuyninu. Ycenex u  Heydaua.
Beposmuocmu coovimuii 6 cepuu ucneimanuii bepuynnu.

Cnyuaiinsle éenuqunbl

3nHakomcmeo co CAyHauUHbIMU BEIUYUHAMU HA NPUMEPAX KOHEYHLIX OUCKDEeMmHbIX
cayyaiinslx eenuyur. Pacnpedenenue eeposmuocmeti. Mamemamuueckoe odcuoanue. Ceoticmea
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akone oonvuux uucen. Hsmepenue éeposmuocmeil.
Ilpumenenue 3axona O6OMLWUX UUCEN 6 COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUl,
obecneuenuu 6e30NACHOCMU HACENIEHUsL 8 YPE3BbIYAUHBIX CUMYAYUSIX.

Hcropust MaTeMaTHKHU

Bosnuxknoeenue mamemamuxu kax nayku, smansi e€ pazeumus. OcHOGHble pazoenvl
Mamemamuxu. Bvidaowuecs mamemamukuy u ux 6Kado 6 pazsumue HayKu.

beckoneunocmv mnooicecmea npocmuix uucen. Yucaa u onunsl ompesxos. Payuonanvrvle
yucna. Ilompebrocmo 6 uppayuonanvusix yuciax. Llxona Iugazopa

3apoocoenue aneeopvt 6 nedpax apugmemuru. An-Xopesmu. Pooswcoenue Oykeenuoi
cumegonuxu. I1.@epma, @. Buem, P. [lexapm. Hcmopus éonpoca o HaxoxcoeHuu opmyn KopHel
aneebpauyeckux ypasHenuil cmenenetl, oorvuux yemwvlpéx. H. Tapmanvs, [xc. Kapoano, HX.
Abens, D.1anya.

Tlosasnenue memooa KoopOuHam, nO38OAAINOULE20 NEPEBOOUMb 2eoMeMpUlecKue 00beKmbl
Ha A3vIK aneeopul. Ilosenenue epagurxos gpyukyuii. P. [exapm, I1. @epma. Ilpumepsl paznuynvix
cucmem KOOpoOuHam.

3aoaua Jleonapoo Ilusanckozo (Qubonauuu) o kporuxkax, yucia Qubonayuu. 3adaua o
waxmamuou oocke. Cxo0uMocms 2eoMempuiecKol npocpeccuu.

Hcmoxu meopuu eeposmuocmeii: cmpaxogoe oeno, azapmuvie uzpvl. I1. Pepma,
b.Ilackans, A. bBepnynnu, A.H.Konmozopos.

Ponv poccuiickux yuénvix 6 pazeumuu mamemamuxu: JI.Ovnep. H.H.Jlobauesckuil,
11.J1. Yebvrues, C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u HagueayKux
Hayk, passumue poccutickoeo gaoma, A.H.Kpwvinos. Kocmuueckas npoepamma u M. B. Kenowviu.






TEMATHUYECKOE IINIAHUPOBAHHUE
C OIIPEAEJIEHUEM OCHOBHBIX BUJIOB YYEBHOU JEATEJBHOCTHU

TemaTuyeckoe IJIAHUPOBAHHE pEATU3YeT OAMH M3 BO3MOXXHBIX IOJXOJOB K PACHpPENEICHUI0 HM3y4aeMOro Marepuajia JMHUU Y4eOHO-
Meroandeckux komiuiekcoB (YMK) no anrebpe FO. H. MakaperueBa u ap. 7-9 kiiaccos.

OHO HE HOCHUT 00S3aTENBLHOTO XapakTepa M HE HCKIIOYAeT BO3MOXKHOCTEH HWHOTO pacmpeselieHus cojepxanus. CocraBuUTend pabounx
pPOrpaMM MOTYT IO CBOEMY YCMOTPEHHUIO CTPYKTYpPHUpPOBaTh Y4eOHBI MaTepual, ONpeleisiTh MOCIEA0BATEIbHOCTh €0 M3y4YeHHS, PaCcIIUpEeHUs
o0beMa coiepIKaHusl.

B mpumepHOM TeMaTH4YeCKOM ILIAHUPOBAHUU Pa3Aelibl OCHOBHOTO COJIEP)KaHUSA pa30MThl Ha y4deOHBbIE TEMbl B IOCIEIOBATENBHOCTH WX
U3Y4EHHUs 110 ydeOHUKaM

- Anrebpa. 7 kmacc : yue6. ans obmeoOpaszosat. yupexaenuid / FO.H. MaxkapsrueB, H.I'. Munmiok, K.1. Hemkos, C.b. CyBopoBa; mnox
penakuueit C.A. Tenskockoro. — M : [Ipocsemenue, 2013 — 256 c. : ui.

. Anrebpa. 8 kmacc : yueb. nns obureoOpazoBat. yupexaenuii / FO.H. Makaperues, H.I'. Munniokx, K.M. Hemxkos, C.b. CyBopoBa; non
penakrueit C.A. TemsikoBckoro. — M : [IpocBemenue, 2013 — 287 c. : m.

Anrebpa. 9 kmacc : yue0. ans oOuieoOpaszoBar. yupexaenuit / FO.H. MaxkapsrueB, H.I. Munmiok, K.M. Hemkos, C.b. CyBopoBa; non
penakrueit C.A. TenskoBckoro. — M : [IpocBemenue, 2014 — 271 c. : m.

7 KRaacc
Howmep HaumenoBanue OcHOBHOE cojiep>KaHue Kommaecto XapakTepucTuka
TJIaBbl/ ry1aBbl/maparpada 4acoB OCHOBHBIX BUJIOB yU€OHOU ESITEIILHOCTH
naparpada
I'maBa 1 BripakeHusi, TOKIeCTBa, ypaBHEHUS 22 OnepupoBarh Ha  0a30BOM  YpPOBHE
1 Bripaxkenus MHOXECTBO  palMOHANbHBIX  YHCET. 5 HOHSATHSAMH: PaBEHCTBO, YHCIIOBOE
2 [TpeobpazoBanue CpaBHeHue parMoHAIBHBIX YHUCEe. 4 PaBEHCTBO, YpaBHEHHE, KOPEHb YpaBHEHUS,
BBIpKEHU N JleicTBUsI C pallMOHAIBHBIMU YHCIAMHU. peleHue YpaBHEHUS; COCTaBJIATh
3 VpaBHeHHE ¢ OTHON Beipakenne ¢ mepeMeHHOW. 3HaueHUE 7 YHUCIIOBBIC  BBIPOKCHUS TIPU  PEHICHUH
IIEPEMEHHON BhIpakeHUs. [lojcTaHOBKAa BBIpaKEHUH MPAKTUYECKUX 3a/ad M 3a7ad U3 JAPYrux
4 CTaTUCTHYECKHE BMECTO MIEPEMCHHBIX. Uucnosoe 4 y4eOHBIX MPEAMETOB; OIICHUBATH
XapaKTEPUCTHKU PaBEHCTBO. CaoiicTBa YHCIIOBBIX pe3yNbTaThl BBIYUCICHUN TIPH PEIICHUU
KOHTpOJ'IBHLIC pa6OTBI No1uNe?2 PaBCHCTB. PaBsenctBo ¢ HepeMeHHOﬁ. 2 IPaKTHYCCKHUX 3aaa4, BBIITOJHATH
UucnoBbie HEpaBEHCTBA. HECJIOXKHBIE ~ TPEeoOpa3oBaHUS  LEJBIX
Toorcoecmsenmbie npeoopazoeanusl. BBIpAKEHUI: pacKphIBaTh CKOOKH,
IToHsiTHE ypaBHEHUS U KOPHS ypaBHEHUS. IIPUBOJIUTH Mo100HbIE cllaraembie;




IIpeocmasnenue o  pagnocunbHOCMU

VPAGHEHUII. Obnacmo onpeoeneHus
VPAGHeHUs. (obnacmo 0ONYCMuUMbIX
3Ha4eHut nepemeHHo). Memoowi
peuierus VPasHeHuil: MemoOobl
PABHOCUTLHBIX npeobpazosanuil.
Pemienue nuHEHHBIX ypaBHEHUN. AHAIN3
BO3MOYKHBIX CUTyaIui B3aMMHOT'O
pacmoyiokeHusi  OOBEKTOB  MpPU  HX
JIBUKCHUHM,  COOTHOIICHHWS  OOBEMOB
BBITIONHSIEMBIX pabOT MpPH COBMECTHOM
pabore.  Jlumetinoe  ypasnenue ¢
napamempom.  Konuuecmeo  kopmeii
JIUHEUHO020 VpasHenusl. Pewenue
JIUHEUHBIX YPABHEeHUN C Napamempom.
Pemenue TEKCTOBBIX 3a1a4
apudmeTnuecKuM crocoooM

Hcnonb30BaHne TaONHII, CXEM, YSPTEIKEH,
JIPYTUX CPEICTB MPEICTABICHUS TaHHBIX
NP perieHun 3anad. Pemenue 3amgad Ha
HAXO0XJCHHUE YaCTH YHCIa U YKCIa TI0 ero
gactu. PemeHue 3amad Ha MPOIECHTHI U
noinu. IIpuMeHeHue mponopuuii ImpHU
pemeHun  3amad. OCHOBHBIE  METOJIbI
pelieHus TEKCTOBBIX 3a/ay:
anreOpandecKui. OnucarenbHbIE
CTAaTHUCTUYECKUE TIOKA3aTeIN YHCIOBBIX
Ha0oOpoB: cpeaHee apudmeTHdeckoe,
MeouaHa, HamOoNblllee W HaWMEHBIIee
3HaUCHHs.  3apooicoeHue  aneebpvl 8
Heopax  apugmemuxu.  An-Xopezmu.
Poorcoenue OYKBeHHOU CUMBOIUKU.
1. @epma, @D. Buem, P. Jlexapm.

MIPOBEPATh, SBJISETCA JU JAHHOE YHCIIO
pelIeHHEeM YpaBHEHHS COCTaBIATh U
pemarh  JUHEWHBIE  ypaBHEHUS  TIpH
pelIeHnH 3a7ad, BO3HHUKAIOIIMX B APYTUX
y4eOHBIX TPEIMETax; peniaTh HECI0KHbBIS
CIOXKETHBIC 33/1a4dl Pa3HbIX THIIOB Ha BCE
apudMeTHYECKUe  JEHUCTBUS,  CTPOHUTh
MOJIeJIb YCJIOBHS 3a7auu (B BHUJI€ TAOJIHMIIBI,
CXEeMbI, pPHCYHKA WIM ypaBHEHHUS), B
KOTOPOW JIaHBI 3HAYEHUS JBYX W3 TPEX
B3aMMOCBSI3aHHBIX BEIUMYMH, C LEIBI0
MOWCKAa PEIICHUsS 3a/Ja4d; OCYIICCTBIIATH
croco0 TIOWCKa peIIeHHs 3aJadd, B
KOTOPOM  pPacCyXICHHE CTPOHUTCS  OT
ycinoBust K TpeOOBaHUIO  WIM  OT
TpeOOBaHUS K YCIOBHIO; COCTABJIATH IUIaH
pellieHusl  3aJayuu; BBIIENATDL  DTambl
pelieHus  3aJadd;  WHTEPIPETHUPOBATH
BBIUMCIIUTENBHBIE PE3YNbTaThl B 3ajade,
HCCIIEIOBATh MOJTYYCHHOE pelnieHne
3a1a4u; BBIIBUTaTh TUIIOTE3EI 0
BO3MOXHBIX  TIPEJCIIBHBIX  3HAYCHUSX
UCKOMBIX B 3aJade BEIMYMH (JIeIaTh
MIPUKUJIKY); BBIOMPATH TOJIX O ISIIITUI
U3YYEHHBII METOI IbIT: pelieHuu
M3YYCHHBIX THUIIOB MAaTeMaTHYCCKUX 3a]1ad;
MMETh TPEACTABIEHUE O CTATHCTUYECKUX
XapaKTePUCTHKAX, TPEJCTABNIATH JaHHBIC B
BUJAe TabnuI, YuTath WHQOPMAIHIO,
MPEJICTABICHHYI0O B BHJIC  TaOJIHIIGI,
OTpEACNATh OCHOBHBIE CTATUCTHYECKHE
XapaKTePUCTHKH  YHCJIOBBIX  HAOOPOB;
CpPaBHHMBATh OCHOBHBIC CTAaTHCTHYECKHE




Buvioarowuecs mamemamuxu u ux 6xnao & XapaKTepUCTHKH, TOJy4YeHHbIE B IpoOIEcce
passumue  uayku. C.  Koeanesckas, pelieHus: MPUKIATHON 3a7auu, H3ydeHUs
A.H.Konmozopos. peanbHOTO  SBJICHMS; ONUCHIBATh
OTJIENIbHBIE  BBIJAIOIIMECS  PE3YJIbTAThl,
MOJTy4YEHHBIEC B XOJI€ Pa3BUTUSI MAaTEMaTUKU
Kak HayKW; 3HATh IPUMEPBI
MaTeMaTUYECKUX OTKPBITHM U UX aBTOPOB,
B CBS3U C OTEUECTBEHHOW M BCEMHUPHOH
UCTOpHUEH; MOHUMATh POJIb MAaTEMAaTHKU B
pasButuu Poccuu; ONMUCHIBATH OT/EIBHBIC
BBIJIAIOIIMECS] PE3YNbTAThl, MOTYYCHHbIE B
XOJIe¢ Pa3BUTUS MATEMAaTUKH KaK HayKH;
3HATh PUMEPBI MaTeMaTHYeCKUX
OTKPBITHA W WX aBTOPOB, B CBS3U C
OTEYECTBEHHOM M BCEMHPHOM HCTOPUEH;
8bLINOIHAMbL ~ CPABHEHUe  pe3yibmamos
BLIYUCTCHULL NPU peueHUU NPaKmuyecKux
3a0a4, 6 mMoM uHucie NPUOTUNCEHHBIX
BLIYUCTEHULL, COCMABIAMb U OYEHUBAMDb
YUCNIO8ble  GLIPAJICEHUs  NpU  peuleHuu
NpaKmuyeckux 3aday u 3a0ay u3 opyaux
VueOHbIX — npeomemos; onepuposama
NOHAMUAMU: ypaemeHue, KOpeHb
VpasHeHus,  pPAGHOCUNIbHbIE — VPABHEHUs,
obnacmuv onpeoeienus ypagHeHUs, peuanbs
JUHelnble  YpasHeHus U YpaeHeHus,
cgooumMble K JUHEUHbIM C NOMOWbIO
MoAHCOeCmeeHHbLX npeobpazosanuii;
peuwiams JUHelHble  YPAGHEHUs c
napamempamu,; CcOCmasiame U peuams
JIUHeliHble, YPAGHEHUsl, K HUM C800AUUecs]
npu  pewleHuu 3a0ay  Opyeux yueOHuIX
npeomemos; BbINOIHAMb OYEHK)




npasoonooooust pe3yibmamos,
NOIYYaAeMblX NpU  peueHuUu  AUHeUHbIX
VpasHeHull; sblOUpams
coomeemcmeyowue  YpasHeHus, o
COCMABIEHUsT  MAMEMAMUYECKOU MOOelu
3A0aHHOU  peanvbHOU  cumyayuu Uil
NPUKIAOHOU 3a0aqu; ymemy
UHMeEpnpemuposams — NOJIYYEHHbI  Npu
peweHuu  ypasHeHus, pesyromam 8
KOHmMeKcme 3a0aHHOU PeabHOU Cumyayuu
U NPUKIAOHOU  3a0auu;,  peuams
npocmoule U CNLOJCHblE 3A0a4U  PA3HBIX
Munos, a maxdce 3a0ayu NOBbIUEHHOU
mMpyoOHOCIU, UCNONb308aMb  pa3HbIE
Kpamkue 3anuci Kak MOOenu MeKCmos
CIOJMCHBIX ~ 3a0ay  Ond  NOCMPOEeHUs
NOUCKOBOU CXeMbl U peuleHust 3a0au;
pasiuuames  Mooenb mekcma U Mooeib
pewienust  3a0a4u, KOHCMPYUpo8amv K
O0HOU  MOOenU  peuwleHUuss  HeCl0NHCHOU
3a0ayu pasHvlie MoOoeiu meKcma 3a0avil;
3HAMb U NPUMEHAMb 00a cnocoba NOucKa
peuwtenus 3a0au (om mpebo8aHus K
VCI08UIO U OM YCI08USL K MPeDOBAHUI0);
MOOEUPOo8ams paccysncoOeHusi npu noucKke
peweHuss 3a0a4 ¢ NOMOwbI0 epagp-cxemvl,
8bl0eNAMb  IManvl  peuleHus 3a0ayu U
cooepoicanue Kaxcoo2co dmand; ymems
8b10UpPaMb ONMUMALLHBIU MEMOO peuleHuUs
3a0ayu U 0co3Hasamsv 6vl60p Memooa,
paccmampusames  paziuyHvle  Memooul,
HAxXo0umsv pasmvie peueHus 3a0ayu, eciu
B03MOJICHO, AHANUZUPOBAMb 3AMPYOHEHUS




npu  pewlenuu  3a0a4; 6bINOJIHAMb
pasiuuHvle npeoopazosanus
NPeosloNCeHHOU 3a0a4u, KOHCMPYUposanbs
HoB8ble 3a0aui U3 OAHHOU, 8 MOM Hucjie

obpamuuvle; UHmMepnpemuposams
8bIUUCIUMENbHbIE Pe3VIbmamsl 6 3a0aue,
uccnedosams noJy4eHHoe peuterue

361()61"11/!,' anaiusupoeamsb B6CE€603MOINCHbLE
cumyayuu 63auUmMH0O20 pacnojlOHCEeRUA deyx

00beKmos u usMeHeHue ux
Xapakxmepucmux npu COBMECMHOM
0BUINCEHUU (ckopocmp, epems,

paccmosinue) npu  peweHuu 3a0a4  Ha
08udCeHUe 08YX 00bEeKMO8 KAaK 6 O0OHOM,
max u 8 NPOMUBONOTIOINCHBIX
HanpaeieHusx; uccneoosams
BCEBO3ZMOICHBIE CUMYAYUU NPU  PeuleHul
3a0a4  Ha  O8uUdCeHUue - no  peKe,
paccmampusanms pasHovle cucmembl
omcuéma,; pewams pasHooOPA3Hble 3a0adU
«Ha wacmuy, pewamsv U 00OOCHOBbIBAMb
ceoe  peuieHue  3a0ay (6vl0ensimb
MAMeMamuyecKyio OCHO8Y) Ha
HAxXoxcoeHue yacmu 4ucia u 4ucia no e2o
Yacmu HA OCHOBE KOHKPEMHO20 CMbLCIA
opobu; 0Co3Ha6aAMb U  00BACHAMD
UOEHMUYHOCMb  3a0a4  PA3HBLIX  MUNOS,
CBA3BIBAIOUWUX MPU BeTUYUHBL (HA pabomy,
Ha NOKYNKU, HA O8UdICEHUE). 8b10eNAMb IMU
BEUYUHBL U OMHOWEHUS MeHCOy HUMU,
npuUMeHAmb UX NpU  peweHuu  3a0ad,
KOHCMPYUpo8ams — coOCmMeeHHble  3a0ay
VKA3AHHBIX ~ MUN08,  8blOelsmb  Npu




peutenuu 3a0ay Xapaxkmepucmuxu
paccmampusaemoll 6 3aoade Cumyayuu,
OMIUYHbIe OM PealbHbIX (e, OM KOMOpPbiX

abcmpazuposanucy), KOHCMPYUposamau
HOo8ble —cumyayuu ¢  Y4émom  IMux
Xapaxkmepucmux; peuiams u

KOHCMpyupoeams  3a0a4u  HA  OCHOBE
PACCMOMPEHUsi  PeaibHblX —CUumyayuil, 8
KOMOpulX — He  mpeOyemcsi  MOYHbIU
BLIYUCTUMENbHBII  pe3yabmam,  peuanmbs
3a0auu  Ha  O8udiceHue  NO  pekKe,
paccmampusas pasHvle cucmemvl
omcuema, UHMePnPemuposams
8bIYUCTUMENbHbIe pe3ylbmambl 6 3adaue,
uccneoosams NOYYeHHOe peuierue
3a0ayu; 3Hamv U NPUMeHsIms 06a cnocodoa
noucka, UHMEPNPEMUpo8anms
8bIYUCTUMENbHbIE pe3ylbmambl 6 3adaue,
uccneoosams NOIYYeHHOe pewenue
3a0a4u; 061a0emb OCHOBHbIMU MemoOaMu
peweHust CIOJHCeMHbLX 3a0ay.
apughmemuueckuii, aneebpaudeckull,
nepebop 8aApUAHMOS, NPUMEHAMb UX 6
HOBbIX NO CPABHEHUI0 C U3VYEeHHbIMU
cumyayusx;, Oonepupoeamv  NOHAMUSIMU:
mabauywvl OAQHHbIX, cpeonee
apugmemuueckoe, mMeouauma, Haubolvuiee
U HauMeHblee 3HAUeHUsl 8blOOPKU, PAZMAX

8bI00pKU,  u361eKamv  UHpOpMayuio,
npeocmasieHHyo 8 maobauyax,
cocmasnsimo maobauywl, u3eneKkamo,

UHmMepnpemuposams U npeobpazosvleamy
unghopmayuro, npeoCmasieHHY10 8




mabauyax, ompadxcarwyro ceoucmea u
Xapakmepucmuku peaibHblX Npoyeccos u
A6NeHUl;

pewiams HeClONCHbLe 3a0aqu no
Mamemamu4eckou cmamucmuxe,
Xapaxkmepuzoeams — 6KIAO  BblOAIOWUXCS
Mamemamuxko8 8 passumue Mamemamuxu
U UHBIX HAYYHBLIX oOracmell, NOHUMAMb
Ppob mamemamuxu 6 pazsumuu Poccuu

I'naBa 2 DyHKIMH 11
5 OYHKIMH U UX rpaduku [Tonstue dynkiuu. 3HaueHue PyHKIUU B 5
6 JIuneiinas QyHkuus touke. CrnocoObl 3amaHus  QYHKIHA: 5
KonTposbHas padora Ne3 AHAJIUTUYECKUH, rpauIeCKuid, 1
TaOJINYHBIN. I'padux byHKIHN.
JlekapTOBbI KOOPAWHATHI HAa IUIOCKOCTH.
dopmupoBaHue MIPECTaBICHUNA 0
MeTarnpeIMeTHOM MOHSITUN

«koopauHaTtel». [lpumepsl  QyHKIUH,
MIOJIy4a€MbIX B IIPOLIECCE HCCIIEIOBaHUS
pPa3IMYHBIX pEAIbHBIX IPOLIECCOB U
pemeHust 3anad. JluHeliHas QyHKUuS.
CaoiicTBa U TpaduK JUHEHHON (QYyHKIUU.
VYriosoii KO3 PUIUEHT IPSIMOH.
Pacnonoxxenne  rpaduka  JIMHEWHON
(YHKIIMU B 3aBUCUMOCTH OT €€ YIJIOBOTO
koapduLreHTa U CBOOOJHOTO 4IIEHA.
JIuneitnast gynkuus. CoiicTBa U rpaduk
nuHeitHoW — QyHkumu.  Haxoowcoenue
K03 Puyuenmos aunHetiHoU GYyHKYuu no
3A0aHHBIM ~ YCIOBUAM:  NPOXOACOEHUE
npsAmMou uepes 06e MOUKU C 3A0AHHbIMU
KOOPOUHAMAMU, NPOXOACOEHUe NPAMOU
uepe3 OAHHYIO MOYKY U NAPALIEeNbHOU

Haxonnts 3HAUCHHE byHKIIN 1o
3aJJaHHOMY 3HAUYCHUIO apryMeHTa;
HaxXOAUTh  3HAYEHHUE  apryMeHra IO
3alaHHOMY  3HA4eHUI0  (QYHKIUH B
HECJIOKHBIX CUTYyalUsIX; ONPEACIISTh

IOJIOKEHHE TOYKM IO €€ KOOpJIMHaTaM,
KOOpAMHAThl TOUYKHU MO €€ IMOJIOKEHUIO Ha
KOOPJMHATHOM IUIOCKOCTH; MO rpaduky

HaXOIUTh o0JracTe oTmpe/eeHus,
MHO>KECTBO 3HAYEHUU, HYIH (PYHKIIHH,
MTPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,

IPOMEXYTKH BO3pacTaHUsl U yObIBaHUS,
HauOoJbllee UM HAauUMEHbIIEe 3HAYCHUS
(GyHKIMH; CTPOUTHh Tpaduk JTHHEHHON
(YHKINW; IPOBEPSATS, SIBISICTCS JIN TaHHBIN
rpadpuk TrpaduKoM 3aJaHHOH (YHKLIUU
JUHEMHON; ompenensiTs MNpUOIMKEHHbIE
3HA4YEeHUs] KOOPAMHAT TOYKHU IEpeceueHus
rpauKoB byHKIIHIT; HCIIOJIb30BaTh
CBOMCTBA JIMHEHHON (PyHKIIMM U ee Tpaduk
MpHU peIIeHUH 3a7ad U3 JIPYTuX y4eOHBIX
MIPEIMETOB; UCMOJNb30BaTh  Tpaduku
peaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH st
OTIpeJIeIeHUs] UX CBOWCTB (HauOoJIbLINE U




oaunou mnpamou. Kycouno 3adamnnvle
gynkyuu.  Tpagur  gynkyuu y =|x|.

IIpeobpazosanue 8bIPadNCEHUIL,
cooepycawmux 3Hax mooyas. Memoowvl
peutenus  YpasHeHu. epaguueckutl

memoo. P. Jlexapm, [losenenue epaguxos
@yHryuil. 11 Depma. Ipumepwi
PA3TUYHBIX CUCEM KOOPOUHAM.

HaVMCHBIIME  3HAYCHUS, IMPOMEKYTKH
BO3pacTaHusi W  yObIBaHUs, 0OJacTH
TIOJIOXKHUTEITHHBIX u OTPHIIATEIIbHBIX
3HAYCHUU W T.I.); ONMHCHIBATH OTACIbHbBIC
BBIJIAIOIINAECS PE3YJIbTAThl, MOJYYCHHBIC B
XO0JIc pPa3BUTHUS MaTEMaTHUKH KaK HAyKH;
3HATh PUMEPHI MaTeMaTHYECKUX
OTKPBITH W HX aBTOPOB, B CBSI3U C
OTEYECTBEHHON M BCEMHPHON HCTOPUEH;
NOHUMAaTh POJIb MAaTEMaTHKH B pPa3BUTHHU
Poccuu; onepuposams NOHAMUSAMU:
@DYHKYUOHANbHAS 3A8UCUMOCMb, (DYHKYUS,
epaguxk  ¢ynxyuu, cnocobvl  3a0aHus
@yHKYUU, apeymeHm u 3HaveHue QyHKYuu,
obnacms  onpeoenenus U  MHONCECHBO
3Hauenutl  yHKyuu,  HyIU  QYHKYUU,

NPOMENHCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCb Gynxyuu,
4EMHOCb/HEeYEMHOCMb dyukyuu;

cmpoums  epagpuku  TUHEUHOU QYHKYULL,
cocmasnsams  YypasHeHus — NpAMOU  No
3A0AHHBIM YCIOBUAM. Npoxooauel uepes
08e MOUYKU C 3A0AHHBIMU KOOPOUHAMAMU,
npoxoosuen 4epe3 OAHHYIO MOUYKY U
napanienbHol OaHHOU NPAMOU; CMPOUMb

epaguxu @dyHxyuu  euoa: y=|x|;
ucciedosams QyHKyu0 no eé epaguxy;
ULTIOCMPUPOSams ¢ NOMOWbI0  2papura
Peanvbhyio 3a8UCUMOCTb UTU NPOYECC NO UX
Xapakmepucmukam, BbINOIHANb
npeobpazoeansl BbIPAINCEHUI,
cooepacawyux Mooyib;, Xapakmepuzoeanms
BKIAO0  BbLOAIOWUXC  MAMEMAMUKO8 8




paseumue mamemamuku U UHbIX HAYYHbIX
06]16101’1’181;!,' norumambsv pojib mamemamuxu
6 paseumuu Poccuu.

I'naBa 3 Crenenb ¢ HATYpaJIbHBIM MMOKA3aTEIeM 11
7 CTeneHb U ee CBOMCTBA CrenieHb C HaTYpaJbHBIM ITOKA3aTelIeM H 5
8 OnHouneH eé CBOWCTBA. [TpeobpazoBanus 5
KontponsHas padora Ne 4 BBIPQXCHUH, COJCPKAINIMX CTEHCHH C 1

HaTypaJbHbIM TOKa3aTesneM. OaHousieH.

HeiicTBus ¢
BBEIYHUTAHUE,
rpaduk
(mapaboua).
YpaBHEHUM:
peutenus.

OJTHOWIEHaMH  (CIIO’KEHHE,
ymHoxkeHue). CBoiicTBa U
KBaJIpaTUYHOU GbyHKIMN
Pemrenne KBaJ{paTHBIX
epaghuveckuil  Memoo

BbImonHATE HEcNoXXHBIE MpeoOpa3oBaHus
JUIs  BBIYMCIICHMS] 3HAYEHUH YMCIOBBIX
BBIPQKEHUH, COAEpXKALIMX CTENEeHU C
HaTypaJbHbIM I10Ka3aTesIeM; BBINOJIHATh
HECIIOXKHBIE  MPeoOpa3oBaHMA  IIEIBIX
BBIPayKEHUIA: pacKpbIBaTh CKOOKH,
IIPUBOJUTH 110/100HbIE cllaraeMsle;
BBINOJIHATh HECJIOXKHBIE MPeoOpa3oBaHUs
JUIE  BBIYUCIICHHS] 3HAYCHHH YHCIOBBIX
BBIP@KEHUH, COAEp)KAIMX CTENEeHH C
HATypaJIbHBIM  IIOKa3aTelieM, HaXOJAUTh
3HayeHue  (QYHKIMM 10  33JaHHOMY
3HAYCHUIO apryMEHTa; HaXOIHWTh 3HAYCHUE
apryMeHTa [0 3a/JlaHHOMYy 3HAueHHIO
(GYyHKIMM B  HECIIOKHBIX  CHTYalUsX;
OTNpeNieNIATh IOJIO)KEHHE TOYKH TOo &
KOOp/JMHATaM, KOOPJHMHATBl TOYKH TO €&
HOJIOXKEHHIO Ha KOOPJAMHATHOM IIOCKOCTH;
o rpaduky HaXOJIUTh o0JacTh
OTIpeJieNIeHuUs, MHOXKECTBO 3HAYEeHUH, HYIU
¢dbyHKIUY, IIPOMEKYTKH
3HAaKOIIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHusi M yObIBaHMS, HauOOJIbIIEEe U
HauMEHbIIIee 3HA4YeHUs ¢byHKINY;
TIPOBEPATH, SIBIISIETCSI JM TAHHBIA Tpaduk
rpaduKoM 3aJlaHHOU byHKIIN
KBaJ[paTUYHOW, WCIOJB30BaTh TpaduKu
peanbHBIX MPOLECCOB M 3aBUCUMOCTEH IS
oTpeieJICHUs] X CBOMCTB (HamOOJbIINE U
HAaUMEHbBIINE  3HAYEHUs, INPOMEXKYTKH




BO3pacTaHus W  yObIBaHus, oOjacTu
MOJI0XKUTEIBHBIX u OTpPHUIATEIBHBIX
3HaYCHUU " T.IL.); OTIpeNeNsTh
OpUOMIKEHHBIE  3HAYCHUS  KOOPIMHAT
TOYKH TiepeceueHusi rpadukoB (QyHKIUM;
onepupoeamv  NOHAMUAMU — CMENneHU ¢
HAMypaibHbIM nokazamenem,
onepuposamu NOHAMUAMU:
DYHKYUOHANbHASL 3A68UCUMOCTb, (DYHKYUS,
epagux  ynkyuu, cnocobvl  3a0aHus
@yHKYUU, apeyMeHm u 3HaueHue QYHKYuu,
obnacms  onpeoenenus U  MHONCECHEO
3HaueHutl  QyHKyuu, Hyau  QyHKyuu,
NPOMENHCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCb Gyuryuu,
YEMHOCMb/HEYEMHOCMb @yuryuu;
BbINOIHAMb npeobpazosanus yenvix
8bIpadiceHull: Oelcmeus ¢ O0OHOYIEeHAMU
(cnoowcenue,  GbluUMAHUE,  YMHOJNCEHUE),
cmpoums  epaguxu K8aOpamuyHou
@yHrkyuil, uccredoeamsv QYHKYUrO no eé

epaghuxy;Haxooumo MHOiCECmB0
3HaAYeHull, HYU, NPOMENCYMKU
3HAKONOCMOAHCMEA, MOHOMOHHOCMU
K8AOpamu4Hou @yuryuu;

UTIOCMPUPOBAMb ¢ NOMOWbIO  2paghuxa
PeanvHyIo 3a8UCUMOCTb UU NPOYECC NO UX
Xapakxmepucmuxam; UCNONB308aMb
ceoticmea U  epagux  KEaAOpaAMuyHoOU
@yHKyuu npu peweHuu 3a0ay u3 Opyeux
VUeOHbIX NPEOMemosX XapaKmepucmuKam.

I'naBsa 4

MHuOro4IeHbI

17

CymMma 1 pa3HOCTb

‘ MHoroujies. JleficTBUS ¢ MHOTOYWICHAMH

BoInonHATE HecHoXHBIE MpeoOpa3oBaHUs
LENbIX BBIPAKEHUN: pPacCKpbIBaTh CKOOKH,




MHOT'O4JICHOB (cmoxeHHe, BBIYMTAHUE, YMHOXKEHHE). IPUBOJUTH 1o100HbIE cllaracmble;
10 [TpousBenenue onnouneHa | PasimolkeHne MHOrowieHa Ha MHOXKHUTEIM: 6 BBIIIOJIHATh npeoOpa3oBaHus  LEJIBIX
Y MHOTO4JICHA BbIHECEHHE  OOLIEro  MHOXHTENS  3a BBIDQKCHUM: JEUCTBUSA C OJHOYICHAMH
11 [IpousBenenue CKOOKH, 2PYNNUpoBKa. Pemenue 6 (cnoxeHue, BBIYMTAHUE, YMHOXEHUE),
MHOT'O4JICHOB KBaJIpaTHBIX YPAaBHEHUM: pa3lo0diceHue Ha JeUCTBUS C MHOTrO4IeHaMHu (CIIOKEHHE,
KonTponbabie pabotbt No 5 u Ne 6 MHOJICUMENU. Toocoecmsennvle 2 BBIUMTAHUE, YMHOMEHUE);  GbINOIHAMD
npeobpazoeanusl. Pasnodicenue MHO20OUIeHO8 Ha MHOJICUmMenu
OOHUM U3 CnOcoD08: BbiHeceHuUe 3a CKOOKY,
2PYNNUPOBKA, GblOeIsiMb K8AOpam CymMmbl
U  pasHocmu  OOHOYNEHOB;,  BbINOIHAMb
npeobpazoeansl aneebpauiecKux
8bIPAdICEHULl NpU peuleHuU 3a0ay Opyeux
YuebHbIX npeoMemos peuamsv YpPasHeHUs

CNOCOOOM PA3NI0AHCEHUS HA MHONCUMENU,
I'maBa 5 DopMyJIbl COKPAIEHHOTO YMHOXKEHUS 19 BbInonHATE HecnokHbIe peoOpa3oBaHus
12 KBagpar cymmel u kBagpatr | @opmyiibl  COKpAIIEHHOTO YMHOKEHHSL: 5 LEJIbIX BBIPAXXEHUI: pacKpblBaTh CKOOKH,
Pa3HOCTH Pa3HOCTb KBaJApaTOB, KBaJApaT Pa3HOCTH. IPUBOJIUTH 1o/100HbIE CJIaracMble¢;
13 Pa3zHocTh KBagparoB, cymma | PasioskeHne MHOro4wieHa Ha MHOKHUTENH: 6 HCIO0JIb30BaTh  (OPMYJIbI  COKPALLIEHHOTO
U pa3HOCTbh KyOOB npumeHenue  opmyn  COKPAWEHHO20 YMHOXXEHHUS (KBaJIpaT CyMMBI, KBajpaT
14 [TpeobOpazoBanme 1EIbIX VMHONCEHUA, npumeHenue dopmyn 6 pa3HOCTH, Pa3HOCTh  KBAJpaToOB) A
BBIpOKCHU I COKPAWEHHO20 YMHOJICeHUA. JIeUCTBUS ¢ YIPOILECHUS BBIYMCIICHUN 3HAYECHUU
KonTponbabie pabotsr No 7 u Ne8 OJIHOYJICHAMHU " MHOTO4YJICHAMHU 2 BBIPAKEHHII; OIIMCHIBATH OTIEJIbHBIC
(cmoxeHue, BBIYMTAHUE, YMHOXKEHHE). BBIIAIOINECS] PE3YJIBTATHI, IOJYYECHHBIE B

Toowcoecmsennbie npeoopazosansl.
Mamemamuxa 6 pazsumuu Poccuu: [lemp
1, wxona mamemamuueckux u Ha8ULAYKUX
HAyK, pazeumue poccutickoeo ¢oma,

A.H.Kpvinos.

XO0Jle pa3BUTUS MaT€MaTUKH KakK HayKH;
3HATh IIPUMEpBI MaTEMaTHYECKHUX
OTKPBITUM W HX aBTOPOB, B CBS3U C
OTEUYECTBEHHOW U BCEMHUPHOH HCTOPHUEM;
MOHUMAaTh POJIb MAaTeMaTUKU B Pa3BUTHUHU
Poccun;  gwinonname  npeobpazosanus
yenvix BbIPANHCEHULL: Oeticmaust c
OOHOUNIeHamMu  (ClodiceHue,  GblyUMAHue,
VMHOJICEHUE), Oeticmeusi ¢ MHO20YIeHamMu
(cnooicenue,  guluumanue,  YMHOJCEHUe);




BbINOIHAMb PA3NIONCEHUE MHOSOUIEHO8 HA
MHOJCUMENU — OOHUM U3 CHOCO008:
8bIHeCeHUe 3a  CKOOKY,  epynnupoexa,
UCNONb308aHUE  POPMYT  COKPAUIEHHO2O
VMHOJICEHUS, BbLOEISIMb K8AOPAMm CyMMbl U
paszHocmu O0OHOUNIEHO8, 8bINOIHAMb
npeobpazosanus aneebpauieckux
8bIPAdICEHULl NpU peuleHUuU 3a0ay Opyeux
VueOHbIX npeomemoas; BbINOIHAMb
npeobpazoeansl aneebpauieckux
BbIPADICEHULl NPU peueHuy 3a0ay Opyeux
VUeOHbIX NpeoMemos;,  Xapakmepuzogams
BKIAO  BbLOAIOWUXCS  MAMEMAMUKO8 8
pazeumue MamemMamuKkyu U UHbIX HAYYHBIX
obnacmeil; NOHUMAMb POJb MAMEMAMUKU
6 pazeumuu Poccuu

I'maBa 6 CucreMpl TMHEVHBIX YPAaBHEHUN 16
15 JIunelinble ypaBHEHUS C VYpaBHEeHHE C JByMs IEPEMEHHBIMH. 5
IBYMs IEPEMEHHBIMU U UX | JInHElHOe ypaBHEHUE C  OByMH
CHCTEMBbI HNepeMeHHbIMU. [Ipamas kax epaguueckast
16 Perienuie cucteM IMHEHHBIX | UHmMepnpemayus IUHeuHo020 YPAGHEHUs C 10

YpaBHEHUU

06yms nepemenHvimu. 1IOHATHE CHCTEMBI
YPaBHEHUH. Pewenue CHCTEMBI
ypaBHEHUN. MeToapl pemeHusl CHCTEM
JIMHEUHBIX YPaBHEHUI c IBYMsI
TIEPEMEHHBIMU:  epaguueckuii  mMemoo,
METOJ] TOACTAaHOBKH, Mmoo ClONCEHUS.
Cucmembl  JTUHEUHLIX  VPABHEHUU  C
napamempom. OcHoBHbIE METO/IbI
pelieHus TEKCTOBBIX 3a/1ay:
apu(pMeTHYECKHH, anreOpandeckuid,
niepedop BapHaHTOB. [TepBuunbie
NPEICTAaBICHUsT O  JAPYTHX  METoJax

Pemarp cucTreMpl HECIIOXKHBIX JIMHEHHBIX
YpaBHEHUH; pellaTh CHUCTEMbl HECIIOKHBIX
JUHEHHBIX  yYpaBHECHUH, HaXOIUThb
3HaueHue  (QyHKUMH 1O  33JaHHOMY
3HAUEHUIO apryMEHTa; HaXOJIUTh 3HAYCHHE
apryMeHTa IO 3aJJaHHOMY 3Hau€HUIO
(YHKIMH B HECIIOXKHBIX  CHUTYalMsX;
ONpeAeNATh TMOJIOKEHHE TOYKH 1o €€
KOOpAMHATaM, KOOPAWHATBl TOYKU IO €€
MOJIO)KEHUIO Ha KOOPJMHATHOW TIOCKOCTH;
CTpoUTh rpaduK JUHEHHOW (QYHKIUH,
MIPOBEPSATH, SIBISIETCS JM JaHHBIA TIpaduk
rpaduKoM 3aaHHON (YHKIMU JMHEHHOMH;
OnpeAensaTs NPHUOIMKEHHbIE  3HAYEHMUS
KOOp/AMHAT TOYKH IMepecedeHus rpaukoB
GyHKIM; HCII0JIb30BaTh CBOMCTBA
AUHEeWHOW ¢GyHKIMH W ee rpaduk npu




pemeHuss 3amad  (TCOMETPUYECKHUE H
rpaduUecKrue METOIbI)

Pemenne normueckux 3amad. Peuwenue
JI02UHeCKUX 3a0a4 ¢ NomMowblo 2pagos,
mabauy.

KonrtponsHas padora Ne 9

pelieHNH 3a1a4 W3 JPYruxX Y4eOHBIX
MIPEIMETOB; pemiarpb HECJIOKHBIE
CIO)KETHBIC 3a/la4d pPa3HbIX TUIIOB Ha BCE
apudmernueckue  JEUCTBUS;  CTPOUTH
MOJIEITb YCIIOBUS 3a/1aud (B BHJIE TAOJIUIIBI,
CXEMbl, pPHCYHKAa WJIM YpaBHEHHUS), B
KOTOPOH JaHbl 3HAYEHUS IBYX U3 TPEX
B3aMMOCBSI3aHHBIX ~ BEJIIMYUH, C IEJBIO
TIOMCKA PEIICHHs 3aJa4H;, OCYIIECTBISATh
cnoco0 TIOWCKa peIIeHUs 3aJadd, B
KOTOPOM  PAacCyXIEHHE CTPOUTCS  OT
yCIOBUSL K TpeOOBaHWUIO  WIH  OT
TpeOOBaHUSI K YCIOBHIO; COCTaBJIATH IUIAH
pellieHus  3a/1a4u; BBIJICIIATh  OTaIlbI
pelieHus ~ 3aJaud;  MHTEPIPETHPOBATH
BBIUMCIIMTEILHBIC PE3YJIBTaThl B 3ajade,
UCCIIeZIOBATh MOJTy4eHHOE pelieHue
3aj1auu; BBIJIBUTATh THITOTE3BI 0
BO3MOXHBIX  TPEICIbHBIX  3HAYCHUSAX
WCKOMBIX B 3aJlade BeJIWYUH (JIeaTh
TPUKUTIKY) pemarhb HECJIOKHbBIE
JOTHYECKHE 3aa4n METOZOM
paccyKIeHUH; BBIOMpPATh  MMOAXOJSAIINAN
W3YYEHHBIH  METOX Ui PEIICHUH
U3YUYCHHBIX THIIOB MaTEeMAaTUYECKHUX 33134,
onepupoeamv — NOHAMUAMU:  CUCTIEMbl
VPasHeHUlU. peuams HeCI0MHCHbIE CUCTEMbL
JIUHENIHbIX  YPAGHEHUll ¢ napamempamu,
cocmaeniams U pewamv  CUCHEMbl
JIUHEIHbIX YPABGHEeHUll, NPU peuleHul 3a0ay
Opyeux y4eOHbIX Npeomemos; BbINOJHAMb
OYeHKY  Npagoonododus  pe3yibmamos,
NOIYYaAeMblX  NpU  peueHuu  cucmem




JIUHEIHbIX VPABHEHUU Npu peueHuu 3a0ay
Opyaux yueOHbIX npeoMemos, 8bloupams
coomeemcmaeyrujue cucmembl, o
COCMABIEeHUsl MAmMemMamudecKol Mooenu
3A0AHHOU  PealvbHOU  cumyayuu  uiu
NPUKTIAOHOT 3a0aqu; ymembs
UHMEPNPEeMUpo8ams — NOJIYYEHHbI  Npu
peweHuu  cucmemvl  pe3yibmam - 8
KOHmeKcme 3a0aHHOU PeanlbHOU CUmyayuu
Ul NPUKIAOHOU  3A0aqu;  CMPOUMb
epaguru MuHetHou QYHKYULl, coCmasisaims
VpAGHeHuss  NpsAMOU N0 3A0AHHbIM
VCIOBUAM: NPOX0Osuell uepes 08e mMouKu ¢
3A0AHHLIMU  KOOPOUHAMAMU, NPOXOOAuell
yepe3 OAHHYIO MOYKY U NAPALLETbHOU
OaHHOU NpAMOU, pewams npocmvie U
CILOJICHBLE 3A0AYU PAZHBIX MUNO8, A MAKIHCE
3a0aqu NOBLIULEHHOU mpyoHoCcmu,
UCNONb306aMb  pA3HbIE KPAMKUE 3ANUCU
KaK MoOenu meKCcmos CIO0MHCHbIX 3a0a4 OJis
HOCMPOEHUsL NOUCKOBOU CXeMbl U PeuleHUs!
3a0ay; pazmuyamv Mooelb meKcma U
MOO€b peuieHus 3a0ayu,
KOHCmMpyupogams K  OOHOU  MoOenu
PeWeHUsT  HeClONCHOU — 3a0ayu  pPasHble
MoOenu  mexkcma — 3a0aqu;,  3HamMb U
npumensams 0ba cnocoba NOUCKa peuleHus
3a0au (om mpebo6aHus K YCl08UIO U OM
yenosus Kk mpebosanuio); Mooeauposams
paccyscoenus npu noucke peuleHus 3a0au
C NnoMowpwlo  epag-cxemvl;  GblOeNAMb
Imanvl peuleHus 3a0ayu U Ccooepircanue
Kax)c0o2o  smana; ymemv  8blOUpPAmMb




ONMUMATILHBINL MEMOO PeUeHUs: 3a0ayu U
0Cco3Hasamv 8b100p Memooa,
paccmampusams — paziuyHvle  Memoobl,
HAxXo0ums pasmvie peueHus 3a0auu, eciu
B03MOJICHO, AHATUZUPOBAMb 3AMPYOHEHUs!
npu  pewleHuu  3a0ay;,  BbINOJHAMb
PaznuuHvle npeobpazoeanst
NPeONoANCEHHOU 3a0adu, KOHCMPYUPOBAMb
HO8ble 3a0ayu U3 OAHHOU, 6 MOM YUCLe

obpammvie; UHmMepnpemuposams
sbIYUCTUMENbHbIE pe3ylbmambl 8 3adaue,
uccie0osams noJy4enHoe peuienue

3616611”4,' analuzupoeamsb 6Ce603MOIHCHbLE
cumyayuu 63auUMHO20 pacCnojlOdNCERUA ()ny

00vekmos u U3MeHeHue ux
Xapaxkmepucmux npu COBMECIHOM
O8UINCEHUU (ckopocmb, epems,

paccmosiHue) npu  pewieHuu  3a0a4  Ha
ogudiceHue 08YX 00BeKMO8 KaK 6 OOHOM,
max u 8 NPOMUBONOJIONCHBIX
HAnpaeieHusIx; uccneoosamn
BCEBO3MOJICHbIE CUMYAYUU NPU  PeueHUU
3a0ay Ha osuoicerue no  pexe,
paccmampusamao pasHvle cucmemvi
omcuéma, o0cosHaéamv U  OOBACHAMDb
UOCHMUYHOCIb — 3A0a4  PA3HLIX  MUNOE,
CBA3BIBAIOWUX MPU BeNUUUHBL (HA pabomy,
HA NOKYNKU, HA O8UdICeHUe); BblOesimb
MU GeIUYUHbL U OMHOWLEHUS MeAHCOY
HUMU, NPUMEHSMb UX NPU peueHuu 3a0ady,
KOHCMpyupoeams  coOCmeenHvle 3a0ayu
VKA3AHHBIX — MUNOS,  6blOeIsMb  NpuU
peuteHuu 3a0au Xapaxmepucmuxu




paccmampusaemoll 8 3aoade Cumyayuu,
OMIUYHbIE OM PEealbHbIX (e, OMm KOMOpPblX

abcmpazuposanucy), KOHCMpPYUposama
HO8ble — cumyayuu ¢ Y4émom  SMmux
Xapaxkmepucmux; peuiams u
KOHCMpyupoéams — 3a0a4u  HA  OCHOBe

PAcCCMOMPEnUsi  PeanbHblX CUumyayuil, 6
KOMOpbIX  He  mpebyemcs — MOYHbLL
BLIYUCTIUMENbHBIL  Pe3VIbmam, — peulams
3a0auu  Ha  O8udiceHue  No - peke,
paccmampusas pasHvle cucmemul
omcuema; pewiams JocudecKue 3a0avu
PasHuIMU  cnocooamu, 6 mom uducie, ¢
08yms Onokamu u ¢ mpems OIOKAMU
OAHHBbIX C NOMOWBIO MabaUY, 061A0emb
OCHOBHbLIMU Memoodamu peutenus
CIOJICEmHbIX  3a0ay.  aneebpauvecKull,
epaguueckutl, NPUMeHsImsb UX 8 HOBbIX NO
CPABHEHUIO C U3YYUEHHBIMU CUMYAYUSIX.

[ToBropenue. Pemenne 3amay. IToroBeie KOHTPOJIbHBIE PAOOTHI (32 TIEPBOE MOTYTOINE 9
1 32 TOJT)
Utoro 102
8 kiace
Howmep HaumenoBanue OcHoOBHOE cofiep:KaHue KonuuectBo XapakTepucTuKa
TJIaBbl/ raBbl/maparpada 4acoB OCHOBHBIX BHJIOB yU€OHOU JACSATEIHHOCTH
naparpada
I'maBa 1 PanmonansHbie 1pobu 23 BrImoTHATE HECTIOXHBIE MPeoOpa3oBaHUS
1 PanmonaneHblie 1pobu u ux | Aneebpauyveckas  Opobw. Jonycmumvle 5 LENIBIX BBIPAXEHUI: pacKpbIBaTh CKOOKH,
CBOICTBa 3HAUeHUsi ~ NepemMeHHblX 6  OPOOHO- IIPUBOIUTH o/100HbIE cllaraeMsbie;
2 CymMma ¥ pa3HOCTb Ipo0eil | payuonanvbix BbIPAIICEHUSX . 6 UCMOJIb30BaTh (OPMYJIBI  COKPAILIEHHOTO
3 [IpousBeneHne u 4acTHOE Cokpawenue ancebpauueckux Opooel. 10 YMHOXEHUS (KBaJpaT CYMMBI, KBaJpar
npobeit Ilpusedenue ancebpauueckux opobeu K pPasHOCTH, Pa3HOCTh  KBaJApaToB) s




Kontposbabie padoTsr No 1u Ne 2

oowemy 3Hamenamenro. [eiicmeus ¢
aneebpauveckumu OpooAMU:  ClOdNCEHUe,

gbluUmMaHue,  YMHOJICEHUe, OeneHue,

6o36edenue 6  cmenenb.  CBOICTBa
k

byHKIAH y=—. ['unep6omna.
X

Ilpeocmasnenue 00 acumMnmomas.

Henpepvignocms ¢pynxyuu. iccnenoranue
¢byakuun o e€ rpaduky. CpoiicTBa
GyHKIU: obJacTthb OmpeieTIeHus,
MHOECTBO 3HAYEHUM, HYJIU, IPOMEKYTKH
3HAKOIMOCTOSIHCTBA,
YEMHOCMb/HEeUEMHOCMb, MIPOMEXYTKHU
BO3pacTaHusi U yObIBaHUsI, HAMOOJbIIIEE U
HauMeHblllee 3HaueHus. Poab poccuiickux
VUEHbIX 68  paseuUmMuu  MamemMamuxu:
11.J1.HYebviues. Kocmuueckas npozpamma
u M.B.Kenowviu.

YIPOIICHUS BBIYMCIICHU I 3HAYEHUU
BBIPQXXCHHUI;  BBINOJHATH  HECJIOXKHBIC
npeoOpa3oBaHus JIPOOHO-IIMHEHHBIX
BBIPXCHUI. HAXOJAUTh 3HaUCHUE (DYHKIIUU
0 33/JlaHHOMY 3HAa4Y€HUIO apryMEeHTa;
HAXOJUTh  3HAYCHHE  apryMeHTa IO
3aJJaHHOMY  3HayeHHI0  (QYHKIUU B
HECJIOKHBIX ~ CHTYallHsSX;  ONPEICIATh
MOJIOKEHUE TOYKH MO €€ KOOpAMHATaM,
KOOPJMHATHI TOYKH IO €€ IMOJIOKCHHUIO Ha
KOOPJMHATHON IIJIOCKOCTH; MO Tpaduky

HaXOJUThb o0mnacTb olpezeneHus,
MHOXKECTBO 3HAUCHHMH, HYIU (QYHKIHH,
POMEKYTKH 3HAKOIOCTOSIHCTBA,

MPOMEXKYTKH BO3pAacTaHUs M YOBIBaHUS,
HauOOJbIllEE W HauMMEHbIIEE 3HAYCHUs
GyHKLIMU;  TpPOBEpsATh,  SABISETCA  JIH
JaHHBIA Tpaduk rpadukoM 3aTaHHOU
byHKIIUU oOpaTHOM
MPOIOPLIMOHAIBHOCTH; OTIpeAEIsATh
npuOIMKEHHBIE  3HAYEHHUS  KOOpAMHAT
TOYKH TepecedeHusl TpaduKoB (QYHKIIMIL;
HCII0JIb30BaTh rpaduku peaTbHbIX
MPOLIECCOB u 3aBUCUMOCTEN TS
OlpesieNIeHus] UX CBOMCTB (HauOousbLIMe U
HAaUMEHbIINE  3HAYECHUS, TMPOMEKYTKU
BO3pacTaHMs U  yObIBaHMs, O0JIaCTH
MOJIOXKUTETTBHBIX u OTPHIIATEIbHBIX
3HA4YEeHU I U T.I.); OIIpEAEIIATh
NpuOMKEHHbIE  3HAYEHHs]  KOOpAMHAT
TOYKU IepecedyeHus: rpadukoB (yHKUIUH;
ONKCHIBaTh  OTJEJIbHBIE  BBLIAIOIIHECS
pe3yJbTaThl, NOJYYEHHBIE B X0JI€ PA3BUTHUS




MaTeMaTUKU KaK HayKd; 3HaThb IpUMEpbI
MaTEeMATHYECKUX OTKPBITUN M UX aBTOPOB,
B CBA3M C OTEYECTBEHHOM W BCEMUPHOMN
UCTOPUECH; TOHUMATh POJIb MAaTEMaTHKU B
pa3BUTUU Poccuu; onepuposamu
NOHAMUAMU: @yHuKyuonarvras
3aeucumocms, yHKkyus, epagux Gyuxyuu,
cnocobwl 3a0anusi QYHKYUU, apeymeHm u
3HaueHue yHKYuU, 0061acmv onpeoeenus
U MHOJMCECmB0O 3HAYEHUU QYHKYUU, HYIU

@yukyuu, NPOMENCYMKU
3HAKONOCMOSHCMEA, MOHOMOHHOCb
@yHryuu, YEMHOCMb/HEYEMHOCMb
@yHKyuu;  onepuposamv  NOHAMUIMU
epaghux dyHryuu; BbINOIHAMb

npeobpazoeanus  Yenvlx — GbIPANCEHUI:
Oelicmeust ¢ O0OHOYIeHAMU  (CNLOJCEeHUe,
sbluUmManue, YMHoOdNCeHUe), Oelcmsus ¢
MHO2OUTIeHaMU  (CLOdCeHUe,  BblYUMAHUe,
VMHOJICEHUE),  BLINOIHAMb  PA3LONCEHUE
MHO2OUTICHO8 HA MHONCUMENU OOHUM U3
cnocobog:  @viHeceHue  3a  CKOOKY,
CPYNNUPOBKA,  UCHONb308AHUE  POPMYIL
COKPAWEHHO20  YMHOMCEHUs;  BblOeIAMb
K6aopam CymMmbvl U pa3sHOCMU OOHOYJLEHOS,
8bINOIHAMb npeobpazoeans
aneebpaudeckux 8blparicenuti npu peuleHuu
3a0au  Opyeux  Y4eOHvlX  npeomemos
8LINOIHAMbL — NPeodpazoeanusi  OpoOHO-
PAYUOHATILHBIX BbIPANCEHULL: COKPAUYeHUe
Opobetl,  npugedeHue  aneedPAUUECKUX
Opobell Kk  obwemy  3HAMeEHamenlo,
clodKcenue, VMHOJICEHUe, oeneHue




aneebpauveckux  Opobeil,  8038edeHuUe
aneebpaudeckol. Opobu 6 HAMyparbHyIO;
8bINOIHAMb npeobpazoeanus.
aneebpauteckux 8blpadricenuti npu peuleHuu
3a0au  Opyeux  Y4eOHvlX  npeomemos
cmpoumb epaguxu 0bpamuoli
NPONOPYUOHATLHOCIIY,  WILTIOCMPUPOBAMb
c  NoMOwbio epaguxa  peanvuyio
3asucumMocms  UAU  npoyecc No - ux
Xapakmepucmukam,  Xapakmepusoeamby
6KIAO  BLIOAIOWUXCS  MAMEMAMUKO8 8
pazeumue MamemMamurku U UHbIX HAYYHbIX
obnacmeil; NOHUMAMb POb MAMEMAMUKU
6 pazeumuu Poccuu

I'maBa 2 KBanparupie KopHU 19

4 JIeCTBUTENBHBIE YnCIa MHOXECTBO  palMOHAIBHBIX YuCell. 2

5 Apudmernueckuit CpaBHeHue paloHaIbHbBIX quCcell. 5
KBaJPATHBI KOPEHb JleiicTBHs € panuoOHAIbHBIMM YHCIAMU.

6 CaoiicTBa Ilpeocmasnenue payuoHanvbHo2o yucia 3
apu(pMeTHUECKOTO 0ecsAmuyHol 0pobbio. [TonsiTne
KBaJIpaTHOT'O KOPHs UppalvoHaIbHOIO 4Yucna. JlecsaTuuHbIe

7 [IpruMeHeHHe CBOMCTB MPUOMIDKEHNUS] HMPPAIMOHAIBHBIX  YHCEI. 7
apu(hMETHIECKOTO Cpasnenue  OelicmeumenbHblX — Hucell.
KBaJIpaTHOT'O KOPHS Bsaumno OAHO3HAYHOC COOTBETCTBUEC

Kontponbusie padotsr Ne 3 u Ne 4 MEXKIYy MHOXKECTBOM  JICHCTBUTEIBLHBIX 2

qucen u MHOKECTBOM TOYEK
KOOpPJIMHATHOMN MPSIMOU.
Apudmernueckue NENCTBUSA c
JIeHCTBUTEIbHBIMU YHCIIAMU.

PacnioznaBanue uppanuoHaIbHBIX YHCEN.
[Ipumepsl  nOKa3aTeNnbCTB B anredpe.

HppatmoHanbHOCTh qrcna \/E .
[Ipumenenne B reomerpuu. Cpagnenue

OnepupoBatb  Ha
MOHSTUSIMHU: apru(MeTHIECKHI
KBaJIpaTHbIN KODEHb; HCII0JIb30BATh
CBOMCTBA YHCEI U MPaBWIA JNEUCTBUHN IIPU
BBINIOJJHEHUM  BBIUMCIICHHWM;  OLICHUBATh

0a30BOM  ypOBHE

3HAQUYEHWE  KBaJgpaTHOrO  KOpPHS W3
MOJIOKUTEITBHOTO LEJI0TO quclna;
pacrno3HaBaTh palnoHaIbHbIC u

UppALlMOHATIBHBIE  YHUCJA;  CpPaBHUBATH
YHUCJIa; BBHITIOJHATH CpPaBHEHHUE YHCEN B
peanbHBIX CUTYaIUX; BBITIOJIHATD
HECJIO)KHBIE TMPeoOpa3oBaHUs BBIPAKCHUIN
C KBaJpaTHbIMM KOPHSIMHU; HaXOAUTh
3HaueHne (QYHKIMH TI0  33J]aHHOMY
3HAQUEHUIO  apryMEHTa; HaxOJ/IUTh
3HaYeHHEe apryMeHTa IO 3aJlaHHOMY
3HaYeHUI0  (QYHKIUH B  HECIOXKHBIX
CUTYAIUSAX; ONPEAEIATh MOJ0KEHUE TOUKH
no €€ KoopAuHaTaMm, KOOPJIHWHATHI TOYKHU




uppayuoHanbHulx  ducen.  Mmuoowcecmso
Oeticmeumenvhvlx  uucen. KsaapaTHbIi
KOpeHb W3 uucia. Apudmerndeckuit
KBaJpaTHBIH KOPEHb. Ypaenenus e6uoa

x"=a. Ipapuxu @ynxyuii: y=x.
UccnenoBanmne (yHknum mo e€ rpaduky.

[IpeobpazoBanue BBIPAYKCHUH,
coJieprKaInx KBaJIpaTHbIC KOPHHU:
YMHOXEHHE, JelICHUE, BBIHECCHHE

MHOXKHTCJIA H3-11oJ 3HaKa KOpHH,
BHeCceHUue MHOXNCUMENs NoO 3HAK KOpHAL.

IIpocmeiiwue UPPAYUOHANbHBLE
ypasHenus euoa Jf(x)=a,
\/f (x) = \/g (x) . Beckoneunocme
MHOICECmEa npoCmuvIX yucer.

Payuonanvuvie uucna. Ilompebnocmo 6
uppayuoHanbHulx yucnax. Hucia u Onumsl
ompeskos. llkona Iugacopa

no e TIOJNIOKEHUI0 Ha KOOPJIWHATHOM
TJIOCKOCTH; TI0 TpauKy HaXOUTh 00JIacTh
OTIpEIeIICHNs, MHOXKECTBO 3HAYCHUH, HYJIH

byHKuuy, IIPOMEXYTKH
3HAKOIIOCTOSIHCTBA, HPOMEXYTKH
BO3pacTaHMs W YObIBaHHs, HauOoIbIlee U
HanMeHbIIee 3HAYCHHS byHKIMH;

ONUCBHIBATh  OTHAEIBHBIE  BBIIAIOIIMECS
PE3YJIbTATBI, TOJIyYEHHBIE B XOZE Pa3BUTHS
MaTE€MaTUKU KaK HAayKH; 3HAaTh IPHUMEPHI
MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB,
B CBA3M C OTCYECTBEHHOM M BCEMHUPHOHN
UCTOpPUEH; MOHUMATh POJIb MaTeMaTUKU B

pa3BUTHU Poccuu; onepuposamau
NOHAMUAMU.  UPPAYUOHAILHOE — HUCILO,
K8aOpammwiii KOpeHb, MHOIHCECMBO

0eliCmBUMEeNbHbIX YUCTO, 2e0MEMPUYecKas
unmepnpemayus, OeucCmeumenbHblX YUCel;
onepupogamau NOHAMUAMU:
@DYHKYUOHANbHAS 3A8UCUMOCTNL, (DYHKYU,
epagux  @dyHKyuu, Ccnocodvl  3a0anusl
@yHKYUU, apeymenm u 3HavyeHue QYHKyuu,
obnacmv  onpedeneHus U  MHOICECBO
3HaueHutl  QyHKyuu, HYIU  QYHKYuU,

nPOMENCYMKU 3HAKONOCMOHCMEA,
MOHOMOHHOCHIb pynryuu,
YEMHOCMb/HEeUEMHOCMb dyHxyuu;
onepuposams NOHAMUAMU epaghux

qbyHKuuu; BbINOJIHAMb 6bIYUCTIEHUA, 6 MOM
qucie C UCnoib3oeaHuem npuéfwoe
PAUUOHAIbHbBLX 6bllluC]Z€H1/ll/7,' CcpasHUeanb
payuoralvbHble U UPppAYUOHAIbHbIE HUCHA,
NPUMEHAMb npaesujia I’lpM6]ZU9fC€HHle




BLIYUCTICHUL NPU PeUeHUU NPAKMULECKUX
3a0au u pewleHuu 3a0ay Opyeux yuyeOHvix
npeomemos; 3anucvleams U OKpYIsimb
YUCNIOBblE 3HAYUEHUS PEalbHbIX BeIUYUH C
UCNONb308AHUEM PA3HBIX cucmem
UMepeHUsl BbINOIHAMb NPeoOdpaA306aHUs.
BLIPAICEHUL, COOePAHCAUUX KBAOPAMHbLE
KOPHU, 8blOeNsimb K8A0pam CYMMbl UlU
PAa3HOCmU  O8YYIEHA 6  BbIPANCEHUSX,
cooeparcauux Keaopammoie KOpHU;
pewams npocmelwue UPPAYUOHAIbHbIE

ypasnenus suoa Jf(x)=a,

\/f (x) = \/g (x), pewamsv  ypasuenus

euoa X" =a; cmpoums epagux  gyuxyuu
euoa y=-/x; wwocmpuposame ¢

HOMOUWBIO epaguka Dpeanvhyio
3aucumocms Ul Npoyecc N0 UX
Xapakmepucmukam,  Xapakmepu3oeamb

6KNAO  BbIOANOWUXCS  MAMEMAMUKO8 8
passumue Mamemamuxyu U UHbLX HAYYHLIX
obnacmeil; NOHUMAMb POb MAMEMAMUKU
6 pazsumuu Poccuu

KBaaparHble ypaBHEHUs
KBagpatHoe ypaBHEeHUE U
€ro KOpHU

JlpoOHbIe parMoHalIbHbIE
YpaBHEHHSI
Kontpomnbnsie padotst Ne 5 u Ne 6

KBagparuslie Henonnsie
KBaJIpaTHbIE ypaBHEHUS. YpaBHEHUE BUAA
JuckpruMUHAHT

Konuuecmeo
K68AOpamHO20 YPAGHEHUs 8 3A8UCUMOCIIU
OUCKPUMUHAHMA.
KBaJpaTHOTO

Teopema Buema.

YpaBHEHHSL.

KBaaApaTHOTO

YPaBHEHHS.

ypaBHEHUSI.
obpamuas

OnepupoBatb Ha  0a30BOM  ypOBHE

MTOHATUSIMH: PaBEHCTBO, 4K CIIOBOE
PaBEHCTBO, yYpaBHEHHUE, KOpEHb
YpaBHEHUS, peuieHue YpaBHEHUS;
[IPOBEPATH, SBIAETCA JIM JaHHOE YHCIIO
penieHuemM YpaBHEHUS; pemaThb

KBaJpaTHbIE ypaBHEHHA 1O (opmyre
KOpHEH KBaJIpaTHOIO YpPaBHEHHWs; pelIaTh
HECJIOKHBIE CIOJKETHBIE 3aJa4d  pa3HbIX
TUIIOB Ha Bce apu(pMETHUECKHE EeHCTBUS;




meopeme Buema. Pemienue KBaapaTHBIX
YpaBHEHMI: HCHOJB30BaHUE (OPMYIIBI
JUTSL HAXOXKJICHUSI KOpHEH, no0bop KopHeli
C uUcnonvzoganuem meopemvl Buema.
Keaopamnvie ypasnenus c napamemponm.
Pemenue mpocTedmmx IpoOHO-TUHEHHBIX
ypaBHEHUH. Pewenue 0pobHO-
payuoHanvuwlx  ypasHenuu. OCHOBHBIC
METOJIbI  PELIEHUs TEKCTOBBIX 3ajay:
anreOpandeckuii. AHaJIU3  BO3MOXKHBIX
CUTyalluii  B3aUMHOTO  PAaCIHOJIOKEHUs
00BEKTOB npu ux JIBUKCHHH,
COOTHOIIEHUSI OOBEMOB  BBIOIHSIEMBIX
paboT npu COBMECTHOM pabore.

CTPOUTH MOJIENIb YCIIOBUS 3alauu (B BHUIE
TaOIUIIBI, CXEMBI, pUCYHKa I
YpaBHEHMsI), B KOTOPOM [JaHbl 3HAuYEHUs
JIByX W3 TPEX B3aUMOCBS3aHHBIX BEJINYMH,
C ILEIBI0 IIOMCKAa pEIIeHUs 3a7ayu;
OCYIIECTBJIAITh CIOCOO IIOMCKAa pELIECHUs
3aJla4M, B KOTOPOM PacCyXJI€HUE CTPOUTCS
OT YycloBUS K TpeOOBaHUIO WU OT
TpeOOBaHUS K YCIOBUIO; COCTABIATh IUIAH
pelleHus  3aJauu; BBIIETISTh  3Tallbl
pelleHns  3ajadd;  MHTEPIPETUPOBAThH
BBIUMCJIUTENbHbBIE pE3yJabTaThl B 3aJaue,
HCCJIEI0BATh IIOJIy4EHHOE pelieHne
3aJa4y; BbI/IBUTaTh TUIOTE3bI 0
BO3MOXXHBIX  IIPEIENbHBIX  3HAYCHMSX
UCKOMBIX B 3ajJaye BEJIWYUH (JesaTh
MPUKUIKY);

BbIOMpATh MOAXOAALINI N3YYEHHBII METO]T
JUIsl  pEUIEHWM  WM3YyYEHHBIX  THUIIOB
MaTeMaTUYeCKUX  3aj7ad; OIEepUpPOBaTh

IOHATUAMU: YpaBHCHHC, KOpPCHb
YpaBHCHHA, PaBHOCWUIIBHBIC YpPaBHCHMHA,
00J1acTh OIIPCACIICHUA YpaBHCHU,

pewams  K6AOpAmMHvle  YPAGHEHUs. U
VPa6HeHUs, CBOOUMbIE K KBAOPAMHbIM C
HOMOUbIO MOACOECMBEEHHBLX
npeoopazoeanull;, peuams  HeClONCHbLe
K8AOpamHvle YPABHEHUs. C NaApamempom,
cocmagnames U pewams — K8AOPAmHble
YPAGHeHUs, YPABHEHUs, K HUM C800SIUecs,
npu  peuwieHuu 3a0ay  Opyeux yueOHwiX
npeomemos; BbINOJIHSMb OYEHKY
npagoonooodus pe3yIbmamos,




NONYy4aemMblX Npu peueHuu Keaopamubvix
VPAHeHUll npu peuleHuu 3a0ad Opyeux
VUeOHbIX npeomemos; 8blOUpamo
coomeemcmeyiowue  ypaeHenus, O
COCMAaBeHUsi Mamemamuyeckol mooenu
3A0aHHOU  peanbHOU  cumyayuu  uiu
NPUKIAOHOU 3a0a4u; ymems
UHmMepnpemuposams — NOJLYYEHHbIU  Npu
peuleHuy  ypaeHmeHus,  pe3yibmam - 8
KOHmMeKcme 3a0aHHOU PeaibHOU Cumyayuu
U NPUKIAOHOU 3a0a4u peuams OpoOHO-
JIUHElHbLe VpaeHeHusl; 8blOUpamv
coomeemcmeaylowjue  ypasHeHus, 0
COCMABNEHUsT MaAmeMamudeckol Mmooenu
3a0aHHOl  peanvbHOU  cumyayuu Uil
NPUKIAOHOUL 3a0a4u; ymembs
UHmMepnpemuposams — NOJYYeHHbI  npu
pewienuu  ypaeHenus, — pe3yibmam 8
KOHMmMeKcme 3a0aHHOU pedibHOU cumyayuu
UL NPUKIAOHOU  3a0a4u  peuamsv
HeCN0JICHble VPABHEHUS 8 YEeNblX YUCIAX,

pewtams ypashenus euoa X" =a, pewams
VpasHenuss Ccnocobom  pasiodceHust Ha
MHOJICUMENU U 3AMEHbl  NePeMeHHOU,
peuiamsb HeCcl0NHCHblE VPABHEHUSI 8 UelblX
yycnax. pewiamsv RNpocmvle U CILOJHCHLIE
3a0ayu pasHLIX MUNO8, A MAaKdIice 3a0ayu
NOBBILEHHOU MPYOHOCHU, UCHOIb308AMb
pasHvle Kpamkue 3anuci Kak MOOenu
meKkcmos CNLONCHBIX 3a0ay ons
HOCMPOEHUsL NOUCKOBOU CXeMbl U PeuleHUs
3a0ay; pazmyams Moleib meKcma U
Mooenb peuieHus 3a0ayu,




KOHCMpyupoeams K  OOHOU  MoOelu
pewleHusi  HecClOoNCHOU  3a0adu  pasHble
MoOenu  mekcma — 3a0aqu;  3Hamb U
npUMeHAmb 06a cnocoba NOUCKA peueHus
3a0au (om mpebosanusi K YClo8ud u Om
yenosus K mpebo8anuro); Mooeauposams
Paccysicoenus npu NOUCKe peuteHust 3a0ay
C nomowpwlo  epagh-cxemvl,  8blOenAMb
omanvl peuteHusi 3a0aiu U CcoOepilucanue
Kaxcooeo smana; ymemsv  8blOUpamv
ONMUMATILHBII MEeMOO peuleHust 3a0ayu u
0Co3HaBamb 8b100p Memooa,
paccmampusams — pasiuunble  Memoobl,
HAxXoO0umv pasHvle peuileHusi 3a0ayu, eciu
B03MOJICHO, AHATUIUPOBAML 3AMPYOHEHUS.
npu  peweHuu  3a0ay;  GbINOJIHAMb
PaziuyHble npeobpazoeanis
NPeONodHCEHHOU 3a0adl, KOHCMPYUpo8ams
HOBble 3a0auu U3 OAHHOU, 6 MOM HUCIe

obpammubvie; UHmMepnpemuposams
sbIYUCIUMEIbHBIE pe3yIbmamyl 8 3adaue,
uccnedosams nony4yeHHoe — peuleHue

3a0aqu; anaiusupoeams 6Ce603MOIHCHbLE
cumyayuu 63aumMHOcO pacnolodNCerHUs ()ny

00bekmos u usmenenue ux
Xapakmepucmux npu COBMECMHOM
o08udICeHUU (ckopocmb, epems,

paccmosinue) npu  peweHuu 3a0ay  Ha
ogudicenue 08yX 00bLEKMO8 KAK 8 O0OHOM,
max u 8 APOMUBONOLONCHBIX
HanpaeieHusIx, uccnedosams
BCEBO3MOJNCHBIE CUMYAYUU NPU  PeuleHuU
3a0ay  Ha  OBUJICEHUe  NO  peKe,




paccmampusams — pasHvle cucmembl
omcuéma, o0co3nasamv U  OOBACHAMD
UOEHMUYHOCMb  3A0aY¥  PA3HBIX  MUNOS,
CBA3LIBAIOWUX MPU BETUHUHBL (HA pabomy,
Ha NOKYNKU, HA O8UdICEeHUe). B8blOeNsimb
MU BEIUYUHBI U OMHOULEHUS MeHCOy
HUMU, NPUMEHAMb UX NPU PeuleHUuU 3a0ay,
KOHCMpYuposams — cobcmeenuvie  3a0ay
VKA3AHHBIX — MUNO8,  6blOCIsAMb  NpU
peuienuu 3a0au Xapakmepucmuxu
paccmampusaemoll. 8 3a0aye Cumyayuu,
OMIUYHBLE OM PEAIbHBIX (Mme, 0 KOMOPbIX
abcmpazuposanucy), KOHCMPYUpo8ambu
HOBble —cumyayuu ¢ YY4Eémom  dMux
Xapakxmepucmux, pewams u
KOHCMPYUpo8ams — 3a0a4u  HA  OCHOBe
PACCMOMPEHUsL  PeabHblX  CUMYayull, 6
KOMOpbIX ~ He  mpeOyemcsi — MOYHbII
BLIYUCTIUMETbHBIL  pe3yibmam,  peulams
3a0ayu  Ha  O8udCeHue  NO  peKe,
paccmampusas pasHovle cucmembl
omcuema 061a0emb OCHOBHBIMU
MEMoOamu  peulerust CIONCEMHbIX 3aA0ay.
apugpmemuuecxuil, aneebpaudeckull,
nepebop  8apuaHmos,  2eoMempudecKull,
epaghuyeckuil, NPUMEHAMb UX 6 HOBLIX NO
CPABHEHUIO C U3VYEHHbIMU CUMYAYUSIX.

I'maBa 4

HepaseHnctBa

20

10

HucnoBble HEPABEHCTBA U
UX CBOMCTBA

UucnoBble HEpaBEeHCTBA M UX CBOWCTBA.
IIpoBepka cnpaBeIIMBOCTH HEPABEHCTB
MpU 33JaHHBIX 3HAYEHUSX NEPEMEHHBIX.
HepasenctBo ¢ mepemennoit. Ctporue u

OmnepupoBath Ha  0a30BOM  ypOBHE
TIOHSATUSIMH: MHOECTBO, JJIEMEHT
MHOXECTBA, IIOAMHOXKECTBO,
MPUHAJICKHOCTB; OIEPUPOBATH Ha

0a30BOM YpOBHE TMOHATHIMHU: UYHUCIOBOE




11 HepaBencta ¢ ogHOM
MEPEMEHHOM U UX CUCTEMBI

HECTporue HEpaBEHCTBA. Obnacmo
onpedeieHuss  HepaseeHcmea  (obnacmo
OONYCMUMbIX — 3HAYEHUN  NepPeMeHHOl).
[IpoBepka cnpaBeIIMBOCTH HEPABEHCTB
IIpU 3aJaHHBIX 3HAYEHUSX IEPEMEHHBIX.
Pemenue JIMHEMHBIX HEPaBEHCTB.
Cucremsl HEPaBEHCTB c OJIHOU
MEPEMEHHOM. Pemenue CHCTEM
HEPaBEHCTB C OJHOW  MEPEMEHHOW:
TMHEHHBIX.  M300pakeHWe  pemeHus
CUCTEMbl HEpPAaBEHCTB HA  YUCIOBOM
npsiMON.  3amuch  PEIICHHUs]  CUCTEMBbI
HEPaBEHCTB. MHoxecTBO, 3JEMEHT
MHO>KECTBA, nycmoe, KOHeYHoe,
beckoHeuHoe MHOHCECMBO.
[ToamHOX€ECTBO. OTtHoteHne
MIPUHAJIEKHOCTH, BKJIFOYEHMUS,
paBeHcTBa. llepecedenne n oObeauHEHNE
MHOXECTB. Ponb poccutickux yuéHvix 6
pazsumuu mamemamuxu. J1.Jiinep.

10

Kontponbhsie pabotsr Ne 7 1 Ne 8

HEPaBEHCTBO,  HEPABEHCTBO,  pEIICHHE
HEPaBEHCTBA; 3a/aBaTh MHOX€ECTBa
NEPEUNCICHUEM HX JJIEMEHTOB; HaXOIUTh
1epeceyeHue, 0o0beAMHEHNE,

IIOJIMHO>KECTBO B IIPOCTEHIINX CUTYALMSX;
UCIIOJIb30BATh rpaduueckoe
IIPEJICTAaBICHUE MHOXXECTB ISl OIHMCAaHUs
peaNbHBIX IPOLIECCOB M SBICHUW, IIpU
pelieHuH  3aAady  JApyrux  y4eOHBIX
IIPEAMETOB; pewaTthb JIMHEHHBIE
HEPABEHCTBA U HECJIOXKHBIE HEPABEHCTBA,
CBOJAIIMECS K JIMHEHHBIM; IPOBEPSTH
CIPABEIJIMBOCTh YNCJIOBBIX HEPABEHCTB;
IIPOBEPSTH, SIBISAETCA JIM JAHHOE YHCIIO
pelICeHMEeM  HEpPaBEeHCTBA;  M300paxkaTh
pelIeHUsT  HEPaBeHCTB  HA  YHUCIIOBOU
IpSIMOM; pelarb CUCTEMBI HECIOKHBIX
JUHEWHBIX  ypaBHEHUH, HEPABEHCTB;
n300pakaTh pEIIeHUs HEpaBeHCTB U HUX
CHUCTEM Ha YHCIIOBOU INpPSMOM; ONMHUCHIBATH
OTZAEIBHBIE  BBIAAIOIIUECS  PE3YJIBTATHI,
IIOJIy4EHHBIE B XO/JI€ Pa3BUTHUS MaTEMaTUKHU
KaK HayKH; 3HATh IIPUMEPBI
MaTeMaTUYECKUX OTKPBITUN U UX aBTOPOB,
B CBA3U C OTCYECTBEHHOW M BCEMUPHOUN
HCTOPHEN; TOHUMATh POJIb MAaTEMaTUKH B

pa3sBUTHUU POCCI/II/I; onepupoeamabs
NOHAMUAMU. HepaeeHcmed, onepupoeantob
NOHAMUAMU., MHOIHCECNBO,

xapakmepucmuKku MHodcecmea, 39J1eMerRm

MHOIHCEecmeada, nycmoe, KOHEYHoe u
beckoneunoe MHOIMHCECMBO,
nodmnoofcecmeo, npuHa()JzleCHocmb,




BKNIOYUEHUe,  PABEHCMBO  MHOJICECS,
onepupoeamv  NOHAMUAMU:  CUCTNEMA
HepaseHcma, onpeodensiamo
NPUHAONEHCHOCTL DNNeMEHMA MHOMCECTNEY,
00beOUHEHUIO U NePecedeniuio MHONCECMS,
3a0a6amv ~ MHOMICECMBO €  HOMOWbIO
nepeyucienuss  31eMeHmMos,  Cl0BECHO20
ONUCAHUSL, pewamn JIUHeliHble
HepaseHcmea ¢ napamempami; 8bloupamo
coomeemcmayiowue HepageHcmeda — OJisl
COCMAGIEHUSI  MAMEeMAMu4eckol Mooeu
3A0aHHOU  pPeanbHOU  cumyayuu  uiu
NPUKIAOHOU 3a0auu; ymems
UHMEPNpPemupo8ams — NOJLYYEHHbIL — Npu
PeWeHUU  HEepaeeHCmea  pe3yibmam 6
KOHmMeKcme 3a0aHHOU PeaibHOU Cumyayuu
UMY NPUKTIAOHOU 3a0auu; COCMAGIsAmMb U
pewams,  cucmemvl  HEPABEHCME  Npu
peuwleHuu  3a0a4d  Opy2ux  y4yeOHbIX
npeomemos; 8bINOIHAMb OYEHKY
npagoonooodus pe3yibmamos,
NOIyYaeMvlX  NpU  peweHuu - cucmem
JIUHEUIHBIX HEPABEHCME NPU peuleHul 3a0ay
Opyaux yuyeOHbIX npeomMemos; BblOUpamv
coomeememayouue, HepaseHcmeda Ul ux
cucmembl, 074 coCmaeieHus.
MamemMamuyeckou  Mooemu  3a0aHHOU
PeanvHol  cumyayuu Ui NPUKIAOHOU
3a0auu,  ymemv  UHMEPNPEemMuposams
NOJYYEHHbIL NpU  peuleHuu  CUCHeMbl
pesyibmam 6  KOHmMeKcme  3a0aHHOU
PeanvHol  cumyayuu Ui NPUKIAOHOU
3a0ayu; Xapaxkmepuzo8ams 8K1A0




BbLOAIWUXC MAMEMAMUKO8 8 DA38UMUE
MAmMemMamuKy U UHbIX HAYYHLIX obracmell;
NOHUMAMb POJIb MAMEMAMUKU 8 PA3BUMUL
Poccuu

I'maBa 5 CrteneHsb ¢ LEIbIM IT0Ka3aTelIeM. DIEMEHThI CTATUCTUKU 11

12 CreleHsb ¢ IeabIM CrerncHb c LIEIBIM MoKa3aTelIeM. 6
rokaszaTesieM u ee cBorictBa | CtaHgapTHas 3amuch 4ucia. Pa3mepsl

13 DJI€MEHTHI CTAaTUCTUKU 0o0BEKTOB  OKpyKaromero wmupa (oT 4

Kontponbnas padora Ne 9 AJIEMEHTAPHBIX YAaCTHUI[ IO KOCMHUYECKUX 1

00BEKTOB), UIMTEIBHOCTh IPOILIECCOB B
okpyxaromeM wmupe. IIpeobpazoBanue

JPOOHO-ITMHEWHBIX BBIPAKECHUM:
CIIO)KECHHUE, YMHOXEHHE, JICJICHHUE.
TabnuaHOE u rpaduyeckoe
NIPEJCTABICHUE JaHHBIX, CTOJ0YaThle M
KpyroBbI€ JarpaMmBbl, rpadukmy,
IPUMEHEHHE JuarpaMM M TpaQuKoB s
OMMCaHUs  3aBUCHMOCTEH  peaJbHBIX

BEIMYMH, W3BJeUeHHE HHPOpMAINH U3
TabuI, auarpaMm W TpadukoB. Mepsl
paccewBaHHs: pa3Mmax, oucnepcus U
cmanoapmuoe ominonenue. CrydaiiHas

U3MEHYUBOCTb.  M3MeH4YMBOCTH  Ipu
U3MEPEHHUSIX. Pemaromue [paBuiIa.
3aKOHOM€pHOCWlu 6 UBMEHYUBLIX
6eUYUHAX.

BbInonHATe HecnoXHbIE HpeoOpa3oBaHUs
JUIsL  BBIYHCICHUS 3HAUEHUM UHCIIOBBIX
BBIDAXCHUM, COACpXKAIIUX  CTEIEHH C
LEJIbIM  OTPULIATEIBHBIM  IIOKA3aTeleM;
BBINOJIHATh HECJIOXKHBIE IpeoOpa3oBaHUs
JpOOHO-TMHEWHBIX BBIPAXKEHHM; IOHUMATh
CMBICJI 3allUCH YMCJIA B CTAHAAPTHOM BHJE;
omepupoBath ~Ha  0a30BOM  YpOBHE
MOHATHEM «CTaHAApPTHAs 3alMCh YUCIA;
UMETh NIPEJCTaBICHUE O CTATUCTUYECKUX
XapaKTEPUCTHUKAX; PEACTABIATh JaHHbIE B
BUAe Ta0nWi, JuarpammMm, TpaguKoB;
YUTaTh MH(OPMAIMIO, MPEJICTABICHHYIO B
BUJE TaONMIbl, JUarpammbl, rpaguka;
ONpEACIATh OCHOBHBIE CTAaTUCTHYECKHE
XapaKTepUCTHUKU  YHCIOBBIX  HAOOpOB;
CpPaBHMBAaTb OCHOBHBIE CTaTUCTHYECKHE
XapaKTEPUCTUKH, MTOIYYEHHBIE B IPOLECCE
pelleHns] NPUKIATHON 3aJaud, HU3YYECHHs

pCaJIbHOIrO SIBJICHUSI, onepupoeamsbs
NOHAMUAMU CcmeneHu cmenenHu ¢ uyejbim
ompuyamelbHbim nokasamenem,

onepupoeamv NOHAMUAMU. CMoLOYamyle U
Kpyeosble ouazpammbl, mabauybl OAHHLIX,
Haubonvulee U HauMenvbllee 3HAYEHUs.
8bIOOPKU, PA3ZMAX 6blOOPKU, Oucnepcust u
cmanoapmuoe  OMKJIOHeHUue,  CAYYAlHAs
UBMEHYUBOCHb, ONEPUPOBAMb NOHAMUIMU
[CAYYAUHASL USMEHYUBOCMb,  BbINOIHAMb




npeobpazosanus  OpOOHO-PAYUOHAILHBIX

BbIPAICEHUIL: coxkpaujenue opobelt,
npusedeHue aneeopaudeckux opooei K
obwemy  3HameHamelio, codcenue,

VMHOOJICeHUe, — OelleHue  aneedpauyeckKux
Opobetl,  8o36edeHue  aneebpauyecKkoll
0pobu 6  HAMYpAibHYlO U Yeryio
OMPUYAMENbHYIO  CIMENeHb,  GbINOJHAMb

npeobpazosanus aneebpauyeckux
BbIPANCEHUL NPU peueHUuUu 3a0ad opyeux
VueOHbIX npeomemos; BbINOIHAMb
npeobpazosanus 8bIpAdICEeHU,
cooepocawux — Cmenewu ¢ - Yeablmu
ompuyamenbHbIMU noKazamensimu,

nepexooums om 3anucu 8 guoe cmeneHu ¢
YenviM OmpuyamenbHulM Nokasamenem K
3anucu 6 6ude OpobuU; _ BbLINOIHAMD
npeobpazosanus u Oelucmeus ¢ 4Uciami,
3aNUCAHHLIMU 68  CMAHOAPMHOM  8Uoe;
uzenexamo ungopmayuro,
npeocmasieHnylo 8  mabauyax, — Ha
ouazpammax, — epaguxax,  CoCMasiAmy
mabauyvl,  cmpoums  OuaspamMmvl U
epagpuku Ha OCHO8e OAMHBIX, U3BNEKAMDb,
uUHmMepnpemuposams U npeodopa306vl8aAms

uHgopmayuro, npeocmasieHHyI0 8
mabauyax, Ha ouazpammax, epaguxax,
oOmMpasriCcarouyio ceolicmea u

XapakxmepucmuKku peanbHblX Npoyeccos u
AGNEHULl, ONpedeisamsb CMamucmuidecKue
xapakxmepucmuxu 6bl00poK no maobauyam,
ouazpammam,  epaguxkam,  BbINOJIHAMb
CpasHeHue 8 3asUCUMOCMU Om  yeau




peuteruA 361061’{1/!,' peutams  HeCH0IHCHblE

3a0aqu no Mamemamuyeckou
cmamucmuxe.
[ToBropenue. Pemenue 3amau. IToroBeie KOHTPOJIbHBIE PabOTHI (32 TIEPBOE MOIYTOANE 11
Y 32 TOJT)
Utoro 102
9 kJacc
Howmep HanmenoBanue OcHoBHOE coJiepKaHue Kommnuectso XapakTepucTuka
TJIaBbI/ riiaBbl/maparpada 4acoB OCHOBHBIX BHJIOB YI€OHOU NEATCIIEHOCTH
naparpadga
I'maBa 1 KBanpatuunas ¢pyHxius 22 Haxomute  3HaueHwe  GyHKOUH IO
1 @DYHKIUU U UX CBOWCTBA [Tonstue ¢ynkmuu. CBoiicTBa (yHKIMNA: 5) 3aIaHHOMY 3HA4YCHUIO apryMEHTa;
2 KBanparHblii TpexuaeH o0mnacTb orpezeneHus, MHOECTBO 4 HaxXOJWTh 3HAUYEHHWE apryMeHTa IO
3 KBanparnunas pyHKIus ¥ | 3HAYEHUH, HYIIH, MIPOMEKYTKH 8 3aJaHHOMY  3HaueHWI0  (QyHKOUH B
ee rpadux 3HAKOIOCTOSIHCTBA, 4€MHOCMb/HEeUEMHOCMb, HECIIOKHBIX ~ CHUTYalMsIX;  ONpPEIeNsTh
4 Crenennas GdbyHKIMs. | IPOMEKYTKHA BO3pACTaHUA H yObIBaHUS, 3 TOJIOKEHUE TOYKH 0 €€ KOOpJIMHATAaM,
KopeHsb N-ii crenenn HauOosblllee M HaWMMEHbIee 3HAYCHUS. KOOPJIMHATHI TOYKH IO €€ TMOJIOKEHHUIO Ha
KonTpombsHbie pabotst Ne 11 Ne 2 I'padux ¢ynxnuu. CBoiicTBa GyHKIUH, UX 2 KOOPJAMHATHOM TUIOCKOCTH; TO Tpaduky

oroOpaxkeHne Ha Trpaduke. UreHue u
IIOCTPOEHNE rpadukos GyHKIMIA.
Henpepvignocms  ¢hynxyuu. KBagpaTuunas
GyHKIHS. CaolicTBa u rpaduk
KBaJpaTH4YHOM  ¢yHKumu  (mapaboia).
[Tapabomna, KOOPJIMHATHI BEPIITMHBI
napabonbl, OCh CHMMETPUU MapadoJbL..
CpoiicTBa ©  rpaduk  KBaJpaTHUHOMI
byHKIIUN (mapabomna). Ilocmpoenue
epagpuxa  KeadpamuyHou  QYyHKyuu  no
MOYKAM. Ilpeobpaszosanue  epaghuxa
dynkyuu Y= 1(X) ona  nocmpoenus
epaguxos @yHryu suoa
y=af (kx+b)+c. Tpagux  @ynxyui

HaXOJHUTh o0nacTh OIIpEeEICHUA,
MHO>KECTBO 3HAY€HHUH, HYIM (YHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

MPOMEKYTKH BO3pACTaHHUS W YOBIBaHHS,
HauOoJpIllee M HaUMEHbLIee 3HAYECHUS
(GyHKIWW; TPOBEPATH, SIBISACTCS  JIU
JTaHHBIM Tpaguk rpaduKOM 33TaHHOU
(GYHKIMK KBaJpaTUYHOM; HCIOIb30BaTh
rpaguKku  pEaIbHBIX  MPOIECCOB U
3aBUCUMOCTEH Ui ONpeneNeHust ux
CBOMCTB (HaWOONBIIME W HAWMEHBIINE
3HA4YeHHUs, NPOMEXKYTKH BO3pACTaHUS U
yOBIBaHUs, OONACTH TIOJOXKUTENBHBIX W
OTPHUILIATENIbHBIX ~ 3HAUYeHUH H  T.IL.);




y=a+ b’ Haxoxnenue HYyJen
X+

KBaJpaTUYHOW  (YHKIUH,  MHOJICECmEd
3HAYeHul, NPOMEIICYMKOB
3HAKONOCMOSIHCMEA, APOMEIICYMKO8
MOHOMOHHOCMU. I'paghux @yuryui

y =3/x Hcnonvzosanue ceoticme ¢hynkyuil
npu pewenuu ypaswenuti. Keaopamuuoiii

Mpéxuniel,  pasioxcenue  KeaopamHoz20
MpPEXUIeHA HA MHONCUMET.

OTIpEeNeNATh MPHUOIMKEHHBIE 3HAYCHUS
KOOpJWHAT TOYKH TIepecedcHus rpaduKoB
GYHKIUW;  onepuposamv — NOHAMUAMU:
@PYHKYUOHANBHASA 3A8UCUMOCTYb, DYHKYUA,
epaghux  pynxkyuu, cnocodvl  3a0aHUsL
@yHKYuU, apeymeHm u 3Havenue QyHKyuu,
obnacmv  onpedeneHusi U MHONICECM80
3HaueHutl  QYHKyuu, Hyau  QyHKyuu,

NPOMEINCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb @yukyuu,
UéMHOCmMb/HeYéMmHoCmo GyHrkyuu;
cmpoums  epagpuxu K8aOpamuyHou
@yHuryuil, uccredosams @GyHKyuio no eé
epaguxy; Haxooumsy MHOHCECMBO
SHaueHul, HYU, NPOMENCYMKU
3HAKONOCMOAHCMEA, MOHOMOHHOCMU
K8AOpamu4Hou GyHryuu;

UITIOCMPUPOBAMb ¢ NOMOWbIO 2paghuKa
PeanvbHyio 3a8UCUMOCIb UL NPOYECC NO
UX XapaKkmepucmuxam,

ucnonv3oeams  ceolicmea U - epagux
K8aOpamuuHol QYHKyuu npu peuteHuu
3a0ay u3z Opy2ux y4eOHbIX npeomMemos ux

Xapakxmepucmuxam; onepuposamu
NOHAMUAMU 2PAPUK DYHKYUU, CMPOUND
epaghuku  TUHElHOL, K8AOpaAmuyHoU
@yuryui, 0bpammuoi

NPONOPYUOHANLHOCIU,  (DYHKYUL — 6UOA:
k

y=a+——- y=x, y=¥x, y=|x;
X+b

Ha npumepe K8AOPAMUUHOU
yHKYUU, UCNOIBL308AMb NPEOOPAZ0EAHUSL
epaguxa @yHkyuu y=f(x) oist




nOCMpoeHus epaghuxos Gdynxyuii
y=af (kx+b)+c,; packraovieamo  na

MHOJCUmMENU K8AOPAMHUbIU  MPEXUJIEH.

I'naBa 2 YpaBHEHUs 1 HEPABEHCTBA C OJIHON EPEMEHHOMN 14

5 VYpaBHEeHUsI C OJHOU bukeaopammuvie  ypasnwenus.  Memoowl 8
MIePEeMEHHOMN peuienus YpaeHeHUl: Memoo  3aMeHbl

6 Hepasenctpa C OHHOU | nepemenHou. Ypaeuenus, ceooumvle K 5)
IIEPEMEHHON JUHeUHbIM U KeaopammubiM.  PeleHne

KonTponbnas padora Ne 3 IIPOCTEUIINX JPOOHO-TMHENHBIX 1
YpaBHEHUH. Pewenue 0pobHO-

payuonanvuwvlx  ypasnenuu. Keaopammnoe
HepageHcmeo u e2o peutenus. Pewenue
K8AOPAMHbIX HEPAGEHCME: UCNOIb308AHUE

ceolicme  u  epaguka  KAOPAMUYHOU
@dynkyuu, Mmemoo uHmepeanos. 3anuco
pewenus  K8aopamHo2o — HepageHcmed.
Pewenue K8AOPAMHBIX ~ HEPABEHCMS.
Pewenue yenvix u 0pobHO-payuoHaIbHbIX
HepaseHcme  Memooom UHMEPBANOS.

Pemenne cucreM HEpaBeHCTB C OJHOHU
MepEMEHHON:  Kk8adpammuwulx. Ypasnenus 6
yenvix uucaax. Hemopus eonpoca o
HAX0MHCOeHUU dopmyn KOpHel
aneebpauveckux — ypagHeHull — cmenexetl,
oonvwux uemvipéx. H. Tapmanvs, [orc.
Kapoano, HX. Abenwv, I.1anya.

OnepupoBarb Ha  0a30BOM  YpOBHE
HOHSTUSIMU: HEPABEHCTBO, PCILICHUE
HEPABEHCTBA; IIPOBEPSTH, SBISCTCS JIU
JJAaHHOE 4YHCJIO PEIICHUEM HEPAaBEHCTBA;
n300pakaTb pELICHUs HEpaBeHCTB Ha
YHCIIOBOM MPSIMOIL; 10 rpaduKy HAXOAUTh
IIPOMEXYTKH 3HAKOIOCTOSIHCTBA;
n300pakaTh pEHICHUS] HEPABEHCTB M HUX
CUCTEM Ha YHMCIIOBOW IPSIMOM; OIUCHIBATH
OTZEJIBHBIC  BBIJAIOIIMECS  PE3YJbTATHI,
IIOJIy4YEHHBIE B xone pa3BUTHSA
MaTeMaTUKU KaK HayK; 3HaTb IpPUMEpPbI
MaTEMaTUYECKUX OTKPBITHM U UX aBTOPOB,
B CBSI3M C OTEYECTBEHHOM M BCEMHPHOHN
UCTOpHUEHN; NOHUMATh POJIb MAaTEMATHKU B

pa3BUTHA Poccun; onepuposamu
NOHAMUAMU: ~ CUCMEMAd  HepPABeHCME;
onepuposama NOHAMUAMU:
@DYHKYUOHAbHAS 3A68UCUMOCTb, (DYHKYUS,
epaghux @dynxyuu, NPOMENHCYMKU
3HAKONOCMOSHCMEA, onepuposamu

NOHAMUAMU. HEPABEHCMEA, UCNONb308AMb
MemooO UHMEPBATI08 Ol peulenUs Yeablx U
OpOOHO-PAYUOHATLHBIX Hepagencme,
peuiams HepageHcmea ¢ napamempamu,

8b1OUpams coomeemcmayouue
HepageHcmea ons  cocmaeneHus
mamemamuyeckolu — Mooeiu  3a0aHHOU
PeanvHoll  cumyayuu Ui NPUKIAOHOU
3a0auy;,  ymemv  UHMEPNPemuposambs




NOYYEHHbIL NPU peuleHuy HepaseHCmea
pe3yibmam 6 KOHMeEKCme  3A0aHHOU
PeanvHol cumyayuu Ui  NPUKIAOHOU
3a0auu,  cocmasenAmvy U peulams,
cucmemvl  HEPABEHCMSE NpU  pPeuleHuUU
3a0ay  Opyeux yu4eOHbIX  NpeoMemos;
BbINOHAMbL  OYEHKY  Npasoonoooous
Pe3YIbmamos, NOLyYaemMvlx npu peuleHuu
cucmem  JUHEUHLIX  HePABeHCME  Npu
pewtenuu  3a0ay  Opyeux — y4eOHuIX

npeomemos; 8b1OUPaAMb
coomeemcmayouue, HepageHcmed Ul ux
cucmembl, o COCMABIEeHUs]

Mamemamuyeckonu — mMooenu  3a0aHHOU
PeanvHol  cumyayuu Ui  NPUKiIaoHoU
3a0ayu;,  ymemv  UHMEPNPEemuposamy
NONYYEHHbI NpU  peuleHuu  Cucmembl
pe3yiomam 6 KOHmMeKcme  3d0aHHOU
PeanvHol  cumyayuu Ui - NPUKIAoHOU
3adayu;,  cocmagiAmvL U peuams
K8aOpammuvle YPAGHEHUS, VYPAGHEHUs, K
HUM c800sAwuecs, npu peulenuu 3a0ad
Opyeux yueOHvlX Npeomemos;, peuiams
OpOOHO-TIUHEliHble YPABHEHUs, 8blOUpamb
coomeemcmaylowjue  YpaeHeHus, 0.
COCMasenus: Mamemamudeckolu mooenu
3A0aHHOU  pPealbHOU  cumyayuu  uiu
NPUKIAOHOLL 3a0a4u; ymems
UHmMepNpemuposams — NOJYYEHHbI  Npu
pewienuu  ypasHeHus, — pe3yibmam 8
KOHmeKcme 3a0aHHOU peanvrol
cumyayuu — uiu  NPUKIAOHOU  3a0auu;
peuiams HeCcl04CHbIE YPAGHEHUS 6 YeablX




wucnax; pewams ypasHenus uda X' =a;

pewams YpaeHenus cnocobom
PA3N0JNACEHUSL HA MHOJNCUMENU U 30MEHbl
nepemeHHou; cmpoums epaghuxu
K8AOpaAmu4HoU @yHuryuil;

xapakmepuzoeanto 6K1A0 ebzdaiomuxc,q
mamemamuKkos 6 paszeumue mamemanmuxKu
U UHBIX HAYUHbLX 06ﬂacmed; NOHUMANb
POJIb Mamemamuku 6 paseumuu Poccuu

I'maBa 3 YpaBHEHHsI 1 HEPABEHCTBA C IBYMS MIEPEMEHHBIMU 17
7 YpaBHEeHUS c IBYyMs | YpaBHEHHE C IBYMS IEPEMEHHBIMH H €T0 10
MIEPEMEHHBIMHU u uX | rpaduk. MeTobI pelICHUS CHCTEM
CUCTEMBI YpaBHEHUU C IBYMS IEPEMEHHBIMH:
8 HepaBenctBa ¢ aByms | epaghuueckuti memoo, METOJ IOACTAHOBKH, 6
MIePEeMECHHBIMU u ux | merox cioxenus. [ 'papuyeckas
CHUCTEMBI WHTEpIPETAIHsI HEPABECHCTB U CUCTEM
KonTponbnas padora Ne 4 HEPaBEHCTB C JBYMS [IEPEMEHHBIMH. 1

AHanu3 BO3MOYKHBIX CUTyalluil B3aHMHOTO
pacmnosoxeHus: 00bEKTOB MPU UX
JIBMDKEHUH, COOTHOIIEHUS! 00bEMOB
BBITNOJIHSAEMBIX padOT IPU COBMECTHOM
pabore.

Omnpenensith TPUOIMIKEHHBIC 3HAUCHUSI
KOOpJMHAT TOYKH IepeceuecHus: rpadukoB
byHKUUH;  onepuposamv — NOHAMUSIMU:
cucmemvl YpagHeHutl, CMpoums 2paguxu
K8AOpamMu4Hou QYHKYuUil, UCCIed08amy
@yukyuro  no eé epaguxy, pewams
npocmoele U CILOJCHblE 3A0ayl PA3HBIX
MUnos, a makxodce 3a0auu NOBbIULEHHOU
MpYOHOCMU,  UCHOIb306AMb  PA3HbLLE
Kpamkue 3anucu Kak MoOelu MeKCmos
COJMCHLIX ~ 3a0ay Ol NOCMPOeHUs
NOUCKOBOU CXeMbl U peuleHus 3a0au,
paziuuams  Mooeib MmeKcma U Mooelb
pewieHusi  3a0ayu, KOHCMPYUposams K
O00HOU  MOOenU  peuleHus HeCcl0HCHOU
3a0ayu pasHvle MoOoenu mekcma 3a0adu;
8bl0eNAMb  dManvl peulenus 3a0adu U
cooepoicanue Kaxcooeo smand; ymems
8v10Upambs ONMUMANLHBLU Memoo
pewieHusi 3a0a4u U 0CO3HABAMb BblOOD
Memooa,  paccmMampusams — paziuyHble
Memoobl, HAXOOUMb PA3Hble PeUeHUs]
3a0auqu, eciu 803MONCHO; AHANUSUPOBANb
3ampyOHeHUss.  Npu  peleHuu  3a0au,




UHMEPNPemupo8ams — BbIUUCTUMENbHBLE
pe3yibmamsl 8 3a0aye, UCCIe008aAMb
NoJyueHHOe peuerue 3a0ayu;
AHAIU3UPOBAMD BCEBOIMONCHDLE
cumyayuu  83aUMHO20  PACNOJONCEHUS
08yx  00vLekmo8 U  UMEHeHue - ux
Xapakxmepucmux npu COBMECTNHOM
08UdNCEHUU (ckopocmb, 8pems,
paccmosiHue) npu  peweHuu 3a0ad  Ha
osudicenue 08yxX 00bLEKmMo8 KAk 8 0OHOM,
max u 8 NPOMUBONOJIONHCHBIX
HanpasieHusx, uccnedosamo
BCEBO3MOIICHBIE CUMYayULU NpuU peueHun
3a0au  Ha  Os8udiceHue  NO  pekKe,
paccmampusams  pazHvle cucmembl
omcuéma.

I'naBa 4 Apudmernyeckas 1 reOMeTpUIecKas Iporpeccuu 15

9 Apudpmernueckast Yucnosas mocnenoBarenbHOCTb. [Ipumepst 7
nporpeccus YHCIIOBBIX M0CJIEI0BATEIbHOCTEH.

10 I'eomerpuyeckas beckoHneuHsle I1OCIIE0BATEIBHOCTH. 6
porpeccust 3ananue [0CJe10BaTeIbHOCTH

Kontponbnsie padotsr Ne 5 1 Ne 6 pexyppeHTHOU (Gopmysoi u GopMyIon n- 2

ro wieHa. ApudMerndeckas Nporpeccust u
eé cpolicTBa. ['eomerprueckas nporpeccus.
Dopmyna obwe2o uieHa u Cymmobl n Nepevix
YIeH08 apuhmemuieckoll 2eoMempuieckoll
u npoepeccuu. V300pakeHHE YJIEHOB
apuMeTUUEeCKOH W  TEOMETPHUYECKOM
NpOTrpecCuil  TOYKaMHM Ha KOOPIMHATHOU
wiockoctu. Cxoodawascs eceomempuyeckas
npozpeccusi. 3adaua  Jleonapoo
Iuzanckoeo (@ubonauyu) o0 KpoIukax,
yucna Qudonayuu. 3adaua o wWaxmamuou

OnepupoBarb Ha  0a30BOM  YpOBHE
MOHATHSIMU: MOCJIEI0BATEIILHOCTD,
apupmeTHyeckast nporpeccus,
reoMeTpHYecKasi TpPOTpeccusi;  pemarb
3aJa4ud Ha IPOTPECCUH, B KOTOPHIX OTBET
MOET OBITh IMOJIYYCH HEMOCPCACTBCHHBIM
nojacuétoM 0e3 mnpuMeHeHus (opmyi;
OIIUChIBATh OTACJIBbHBIC BbIJAOIITUEC
pe3yibTaThl, IOJIyueHHbIE B  XOJ€
Pa3sBUTHUA MAaTEMATUKW KAaK HAyKW, 3HATb
pUMEpbl MaTeMAaTHYEeCKUX OTKPBITUH WU
HUX aBTOPOB, B CBA3U C OTEYECTBEHHON H
BCEMHPHOW HCTOpUEH; MOHUMATh pPOJIb
MaTEMAaTUKN B pasBUTHUU POCCI/II/I;
onepuposamau NOHAMUAMU:
noC1e008amenIbHOCMb, aApUPMemMU4ecKast
npoepeccus, 2e0MempuyecKast




docke.  Cxooumocmv  2eomMempuyecKkoll
npoepeccuu. CIOXXHBIE TPOLEHTBHI.

npozpeccusi;
pewams 3a0a4u Ha apuQMemudeckyo u
2e0MempuiecKyio npozpeccuro;
Xapakmepuzoeams 6K1A0  8blOAIOWUXCS
MaAmemMamurKos8 8 pazsumue Mamemamuxy
U UHBIX HAYYHLIX obnacmell, NOHUMAMb
ponib mamemamuku 8 pazeumuu Poccuu

I'maBa 5 DneMeHTbl KOMOMHATOPUKU U TEOPUU BEPOSITHOCTEN 13
11 DneMeHTbl KOMOMHATOPUKU Cnyuaiinsle OITIBITHI 9
12 HauanbHubie cBenenus us (9KCTIEPUMEHTHI), 3JIeMEHTapHbIC 3
TEOPUH BEPOSITHOCTEH Ciy4yaliHbIe COOBITUS (ucxompr).
Kontpomnbnas padora Ne 7 BeposiTHOCTH ~ 371€eMEHTapHBIX  COOBITUI. 1

CoObITHs B CIy4alHBIX SKCIIEPUMEHTax U
0J1aronpusATCTBYIOLINE 3JIEMEHTapHbIE
COOBITHS. BepositHocTH CJIy4aiiHbIX
coObITui. ONBITBI C PaBHOBO3MO>KHBIMHU
AJIEMEHTapHBIMU COOBITHSIMH.
Knaccuueckue BEpOSTHOCTHBIE ONBITHI C
UCMOJIb30BAaHUEM  MOHET U KyOHMKOB.
[IpencraBinenne COOBITUH C  TIOMOIIBIO
muarpamm  Oitepa.  IIpoTuBononoxHsie
COOBITHS, OOBEIMHEHHE U TIEPECEUCHHE
COOBITHIA. IIpaBuio CIOKEHUS
BEPOSITHOCTEM. CnyyaitHblii BBIOOD.
[IpencraBineHne DSKCIEPUMEHTAa B  BHJE
Jiepena. HeszaBucumpbie COOBITHS.
YMHOKEHHE BEPOSATHOCTEN HE3aBUCUMBIX
COOBITHH. [TocnenoBarenpHbIE
He3aBHCHMbIE ucnblTaHus. [IpeacraBnenue
0 HE3aBUCHMBIX COOBITUSX B KU3HU.
IIpasuno VMHONCEHUA,
nepecmano6Ku, gaxkmopuan yucaa.
Couemanusa u uucio couvemanuti. Popmyna

BeiOupats  mOAXOAANUN  W3YYCHHBIH
METOJ JUIsl PELIEHUH H3YyYEHHBIX THUIIOB
MaTeMaTHYCCKUX  3ajady; OITMCHIBATh
OTJEJbHBIE  BBIIAIOUIUECS PE3YNbTAThl,
MOJTyYEHHbIE B Xoze pa3BUTHSA
MaTE€MaTUKU KaK HAayKH; 3HAThb HPUMEPHI
MaTeMaTUYeCKUX  OTKPBITUM W HX
aBTOPOB, B CBSI3M C OTEUECTBEHHOW U
BCEMHUPHOM UCTOPHUEH;

IIOHUMAaTh POJIb MAaTEMATUKU B Pa3BUTUHU
Poccun; Xapaxkmepuzoeams BKIIAO
8b10AIOWUXCS MATNEMAMUKO8 8 pa3eumiule
mamemamuxu u UHBIX HAYYHbIX
obnacmeiti, NOHUMAMb POJib MAMEMAMUKU
8 pazeumuu Poccuu, umems
npedcmasieHue 0 8EPOAMHOCIU
CAYUAUHO20 cobbimus, OYeHUBaAmb
8EPOSIMHOCMb  COObIMUL 8 NPOCMEUUUUX
CAY4asnx; umemsv npeocmasieHue o po.u
npakmudecku 00CMOBEPHLIX u
MAnoBeposIMHbIX  COObIMUlL, OYEeHUBAMb
BEPOSIMHOCMb ~ PeabHbIX — COObIMuULl U
ABNEHUU 8  HECAONCHBIX — CUMYAYUSX,

oenaoems OCHOBHBIMU Mmemooamu
pewenust CIOJICEMHbIX 3a0ay:
apugmemuyecxutl, aneebpaudeckuil,




yucna cowemanuu. Tpeyeonvnuxk Ilackans.
Onvimul c oonvuum Yuciom
DPABHOBO3MOINCHBIX 91eMeHMAaPHbIX
coovimuil. Bvluucienue e6eposmuocmeti 6
ONnbIMax ¢ NpuUMeHeHueM KOMOUHAMOPHbLIX
¢opmyn. Ucnbitanus bepuymm. Ycmex u
Heynaua. BeposiTHOCTH coOOBITHUH B cepuu
ucneITaHui bepryium.

3HAKOMCTBO  CO  CIy4YallHBIMU
BEIMYMHAMU HAa TPUMEpax KOHCYHBIX
JTUCKPETHBIX CITy4aiHbIX BEJIMYMH.
Pacnipenenenue BEPOSITHOCTE.
Marematuueckoe oxkunanue. CBOMCTBO
MaTeMaTHYeCKOro oxujaHusi. IloHstHe o
3akoHe Oompmiux  yucen. M3mepenue
BEPOSITHOCTEH. [IpumeHenue 3aKOHAa
0OIBIINX qrcen B COIIMOJIOTHH,
CTpaxOBaHHH, B 3JIpaBOOXPaHEHUH,
oOecrieyeHUH O€30MAaCHOCTH HacCeJeHHUs B
Ype3BBIYANHBIX CUTYaITUsX. Hcmoku
meopuu 8eposimHOCmel: Ccmpaxosoe 0eJo,
azapmuvie uepvl. b.llackanv, A. bepuynu.

nepeboop 8apuaHmos, 2eomempuiecKull,
epaguyeckull, npuUMeHAms UX 8 HOBbIX NO
CDABHEHUIO C U3VYEHHbIMU CUMYAYUSX,
onepuposamv  NOHAMUAMU.  CIYYAUHBLU
onvlm, CAy4auHbulll 6bl00p, UCNbLIMAHUE,
aemMenmapHoe  cayuaiHoe — cobvimue
(ucxo0),  Klaccuueckoe  onpeoenexue
8EpOSIMHOCMU ~ CAYYAUHO20 — COObIMUSL,
onepayuu HAO CIAYYAUHLIMU COOLIMUAMU,
npeocmasiimes UHGOPMAyuio ¢ NOMOubIO
Kpyeog OJiinepa;, pewams 3a0auu  no
KomMOuHamopuxe u meopuu
8eposIMHOCMell HA OCHO8€ UCHONb308AHUSL
U3YYEHHBIX Memooo8 U 000CHOBbIBANb
peulenue;  Xapakmepuzoeamv — 6KIAO
8bI0AIOWUXCS MAMEMAMUKO8 8 pa36umue
Mamemamuxu u UHBIX  HAYYHBIX
obracmeti, NOHUMAMb POJib MAMEMAMUKU
6 passumuu Poccuu

HOBTOpeHI/Ie. Pemenune 3amaq. IToroBsie KOHTPOJIbHBIC pa60TH (33. MEPBOC MOJIYToauc u

3a roJ)

23

Hroro
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OIIMCAHUE YYEBHO-METOANYECKOI'O _
N MATEPUAJIBHO-TEXHUYECKOI'O OGECIIEYHEHUSA OBPA3OBATEJIBHOU
JAEATEJIBHOCTH

Y4eOHO-MeTOANMYECKHE MATEPHUAJIbI
1. YMK

Anrebpa. 7 kiacc : yde0. mis oomeoopazoBat. yupexaenuit / FO.H. Makapsrues, H.I'.
Munmok, K.M. Hemxkos, C.b. CyBopoBa; mon pepakuuein C.A. TemsxkoBckoro. — M :
IIpocsemenue, 2013 — 256 c. : .

. Anrebpa. 8 xnacc : yueb. mis obmeoopaszosar. yupexaennii / FO.H. Makaperues, H.T'.
Munatok, K.M. HemkoB, C.b. CyBopoBa; mon penakuuern C.A. TenskoBckoro. — M :
ITpocsemenue, 2013 — 287 c. : ui.

Anrebpa. 9 kmacc : yue0. mis oOmeoOpazoBat. yupexaenuit / FO.H. Makapsrues, H.I'.
Munnok, K.M. Hemxos, C.b. CyBopoa; mnon pepakuueir C.A. TemsikoBckoro. — M :
IIpocsemenue, 2014 — 271 c. : ui.

2. ITeyaTHble mocooust

2.1. Kommekt Tabmun «Matemaruka. Anreopa. 7-11 kiace». Harnmsgaoe mocooue / M.
Cnektp-M

2.2. [TopTpeTsl y4eHbIX-MaTeMaTHKOB. J|eMOHCTPalMOHHBIA MaTepHal st mKoisl / M.: Aiipuc-
JlngakTuka

3. KomnborepHbie 1 HHPOPMALMOHHO-KOMMYHUKAIIMOHHBbIE CPEACTBA 00y4YeHUs
3.1 DnextponHoe uznanue «Maremaruka, 5-11 kiacc. [Ipaktukym», 3A0 «1C».

3.2 Dnektponnoe uznanue «OTkpbiTas Marematuka 2.5. @ynkuuu u rpagukuny», OO0
«DU3UKOHY.

4. UnpopmaumoHHbIe HICTOYHUKH

4.1. http://fcior.edu.ru/ - enuHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam [rara
obpamenus: 17.06.2015]

4.2. http://school-collection.edu.ru — equnas KoyuteKIHs HUPPOBBIX 00pA30BATEIBHBIX PECYPCOB
[maTa oOpamenus: 17.06.2015]

4.3. http://www.fipi.ru/ - ¢penepanbHblii HHCTUTYT MEIArOTMYECKUX U3MEPEHUIT: HOPMATUBHO-
npaBoBas 6aza OI'D, oTkpeITHIN OaHk 3amanust OI'D (Marematuka) [1aTa 0OpaleHus:
17.06.2015]

4.4. http://alexlarin.net/ - uapopmamoHHas oaaepKKa pu moaroroske k OI'D o MaremMaTHke
[nata obpamenus: 17.06.2015]

4.5. http://sdamgia.ru/ - o6pa3oBatebHbII MOPTAI IS MOATOTOBKH K 9K3aMEHaM [1aTa
obpamenusi: 17.06.2015]

5. Texuu4eckue cpeacraa
5.1. IlepcoHanbHBIN KOMIBIOTED
5.2. MynbTuMenuiiHas qocka

6. YueOHO-IpaKkTHYeCKOe 000py10BaHUE

6.1. AynutopHas 10CKa ¢ MAarHUTHON TTOBEPXHOCTHIO U HA0OPOM MPHUCITOCOOTICHUH IS
KpeTIeHHsI TabJIuI

6.2. Jlocka MarHuTHas ¢ KOOPAUHATHON CETKOU

6.3. KOMIIJIEKT HHCTPYMEHTOB KJIACCHBIX: JIMHEHKa, TpaHCHOPTUP, yroiasHUK (30°, 60°),
yroJibHUK (45°, 45°), UUpKyIb


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

IIJIAHUPYEMBIE PE3YJIBTATHI U3YUYEHUSA YYEBHOT'O ITIPEJIMETA

BbinyckHuK HayyuTes B 7-9
KJ1accax
(1151 MCMOJIb30BAHUS B
NOBCEAHEBHOM KU3HU U
odecreyeHUus1 BO3MOKHOCTH
YCHENIHOTO MPOA0JIKEeHHsI
o0pa3oBaHusi Ha 6a30BOM

BhInyCKHUK NOJYYHT
BO3MO’KHOCTH HAYYUTHCS B 7-9
KJ1accax J1Jis odecrieyeHust
BO3MO’KHOCTH YCIIEITHOTO
NPOJ0JIZKeHUs1 00Pa30BAHUA HA
0a30BOM M YIJIy0JIEHHOM YPOBHSX

YPOBHE)
DJIeMeHThI TeOpHHu -OHGpI/IPOBaTB HA 0a30BOM | -  Onepuposamv®  nomsmusmu:
MHOKEeCTB H yYpOBHE MOHATUSIMU: | onpedelienue, meopemd, aKcuomd,
MaTeMaTH4YeCKOii MHOKECTBO, DIIEMEHT | MHOMCECMEO, xapakxmepucmuxu
JIOTUKH MHOXKECTBA,  IOJAMHOXECTBO, | MHOMCECMEA, dNeMeHn MHOICeCmad,
MIPUHAJIC)KHOCTD; nycmoe, KOHeYyHOe U 0OeCKOHeuHoe
-3a/1aBaTh MHOYECTBA | MHOJICECMEO, NOOMHOACECMBO,
MEPEUYHCICHUEM HX DJIEMEHTOB; | NPUHAONEHCHOCD, BKIIIOYEHUE,
-HaxOJIUTh NIEPECCUCHHE, | PABEHCHBO MHOICECME,
00bEeTMHEHNE, TIOIMHOXKECTBO B | - U300padcamv — MHOMCECmsea U
MPOCTECUIIINX CUTYAIUsX; OMHOULEHUE MHOHCECE C NOMOWbIO
-onepupoBaTh Ha  0a30BOM | kpyeos diinepa;
yYpOBHE MOHATUSAMH: | -  ONpeoesimb  NPUHAONEHCHOCHb
oTpeJiesieHue, aKCUOMa, | 21eMeHma MHOXCECMBY,
TeopemMa, 10Ka3aTelIbCTBO; 00beOuHeHUIO u nepeceueHuro
MIPUBOIUTH MIPAUMEPBI U | MHOJCECME;
KOHTPIPUMEPHI IS | - 3a0a6ams MHOJNCECMEO C NOMOUWBIO
MTOATBEPKHCHHUS CBOUX | nepeuucienus 9/1eMEeHMO8,
BBICKa3bIBaHU I C/LOBECHO20 ONUCAHUS,
- onepuposamu NOHAMUAMU:
BbICKA3bIBAHUE, — UCMUHHOCMb U
JIOHCHOCMb BbICKA3bIBAHUS,
ompuyanue BbICKA3IBAHUL,
onepayuu HAo0 6blCKA3bIGAHUAMU. U,
U, He, YCIOBHblIE 6blCKA3bIGAHUS.
(umniauxkayuu);
- cmpoums BbICKA3IBAHUS,
OMPUYAHUSL BLICKA3LIBAHULL
B noBceHeBHO¥ KM3HM ¥ NIPU U3YYEHHH APYTUX NMPEIMETOB:
- WUCHOJB30BaTh Tpaduyeckoe | - cmpoums YyenouKu yMo3aKuoyeHutl
MIPEJICTABJICHHE MHOXECTB IJISl | HA OCHO8E UCHONb308AHUSL NPAGUTL
OTIMCAHMSI PEATTbHBIX MPOIECCOB | JIOCUKU,
U SIBIICHUH, IPU PEIICHUH 33/1a4 | UCNOIb308AMb MHONCECMEA,
JIPYTHUX YYEOHBIX MPEIMETOB. onepayuu ¢ MHOJ¥Cecmeamul, ux
epaguueckoe npedcmasnenue 0
ONUCAHUSL PEAIbHBIX NPOYECCO8 U
SA61eHUU
Yucaa - OnepupoBaTh Ha 0a30BOM | - Onepuposamu NOHAMUAMU:

YPOBHC TTIOHATUAMMU:

MHOJHCEeCmMe0 HAmMypalbHblx YUCEIL,

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

o011Me ITOHITHS.

2
3H€CI) " Jajie€ — 3HaThb ONPEACICHUC TIOHATHSA, YMCTh HOACHATH €TI0 CMBICJI, YMETb UCIIOJIb30BATh IIOHATHUC U €TO
CBOIiCTBa IIpyu NpOBCACHNH paCCY)KHGHHﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3aJ1a4.




HaTypaJbHOE YHCJO, IIeJIoe
YHCII0, OOBIKHOBEHHAsi JApOO0b,
JecsITUYHasl Jpo0b, cMelIaHHas
Ipo0b, pAalMOHAIBHOE YHUCIIO,
apuMETUYECKUA KBaJIpaTHBINA
KOpEHB;

-HCIOJIb30BaTh CBOICTBA YMCEN
U [paBWIa JEUCTBUM  IIpU
BBITIOJTHEHUH BBIYHCIICHUM;
-ICI0JIb30BaTh MIPU3HAKU
JIETMMOCTH Ha 2, 5, 3, 9, 10 npu
BBITIOJIHEHUM  BBIYHMCIICHUN U
pEILIeHNH HECJIOKHBIX 3a]1aY;

- BBIIOJHATH  OKPYIJICHUE
paluroOHaNbHBIX qucen B
COOTBETCTBHUHU C ITPABHIIAMMU;

-OLICHUBATh 3HaYEHUE
KBaJIpaTHOIO KOpHS 53
MOJI0KUTEIBHOTO LEJI0TO
YHUCIIA;

- pacro3HaBaTh palMOHAIbHBIC
Y UppanoHaIbHbIe YHCIIA;
- CpaBHHMBATh YHCIIA.

MHOIHCECTNBO yenvix yucer,
MHOIHCECTNBO DAYUOHAILHBIX YlUCel,
UppayuoHaibHoe yucio,
K8aOpammwlil KOPEeHb, MHOHMCECMBO

oeticmeumenbHblx yucer,
2eomempudeckas — unmepnpemayus
HAMypaibHbLX, yenvix,
PAYUOHANBHBIX, oelicmeumenbHbixX
yucen;

- NOHUMAamb U OOBACHAMb CMbIC]
NO3UYUOHHOU 3aNUCU HAMYPATILHO20
yucna;

- BLINOJHAMb BLIYUCAEHUS, 8 MOM
yucie ¢ UCNONbL308AHUEM NPUEMOB
PAYUOHATLHBIX 8bIYUCTEHULL

- 8bINOIHAMb OKpyenenue
PAYUOHANbHBIX YUCel C 3A0aHHOU
MOYHOCMbBIO,

- Ccpasnueamv  payuoOHANbHblE U
UpPayUOHAIbHbBLE YUCIA,

- npeocmasnsams  payuUOHAIbHOE
YUCo 8 8ude 0ecAmudHou 0poou

- YRopsa0o4Uusanms yucna,
3anucanuvie 8 8ude 0ObLIKHOBEHHOU U
odecsamuyHou Opoou;

- Haxoauth HOJ u HOK uyucen u

B noBceiHeBHOI KM3HM U NIPU W3YYEHHHU APYTUX NMPEIMETOB:

- OLICHUBaTh
BBIUHCIICHUM  IIpH
MPaKTUYECKUX 3ajiay;

- BBIIOJIHATH CPAaBHEHUE YHCET
B pEAJIbHBIX CUTYaIUsX;

- COCTaBIIAITh YHCIIOBBIE
BBIDQXKEHUSI NpPU  pELIEeHUU
MIPaKTUYECKUX 3a]a4 U 3a/1a4 U3
JIPYTUX y4EOHBIX MPEIMETOB.

pe3yJIbTaThI
pelIeHU

UCIIOJIb30BaTh HMX TPU PEUICHUU
3a1ad4.

- NpUMeHAMb npasuna
NPUONIUINICEHHBIX — BLIYUCTEHUU  NpU

peulenuy  npaKkmuyeckux 3aoad u
peutenuu  3a0ad  Opyeux yueOHviX
npeomemos;

- 8bINOIHAMb cpasnenue
pe3ynibmamos  GblYUCTEHU  Npu
peweHuu npaKkmuyeckux 3aoad, 8
mom yucne NPUOTUINCEHHBIX
B8bIYUCTEHUU,

- cocmaenaimb U OYEHUBAMb
YUCNI08blE BLIPANCEHUS NPU peuleHUl
npakmuyeckux 3a0ay u 3a0a4 u3
Opyux yueOHbiX npeomMemos;

- 3anuceleamv U OKpYeIAmMb
yucnoevle  3HAYEHUSl  PealbHblX
8eUYUH C UCNONb30GAHUEM DASHLIX
cucmem usmepeHus.

ToxknecrBeHHLIE
npeodpa3oBaHus

- BrimmonsaTe HECJIOKHBIC
npeoOpa3oBaHUs JUIS
BBIYUCIICHUSA 3HAaYeHUHU
YHCIIOBBIX BBIPAKCHUI,
COJIepIKaIINX CTENeHn C

- Onepupoeamb NOHAMUAMU
cmeneHu C HamypaibHbIM
nokaszameiem, cmeneHu c UYeiabim

ompuyamejlbHblM nokasamejem,
- BblNOJIHAMb npeo6pa306aﬁuﬂ yejblx




HaTypaJIbHBIM MIOKa3aTeseM,
CTEIIEHU c LEIIBIM
OTPULIATEIIbHBIM NIOKA3aTeeM;

- BBIIOJHATH  HECIIOXKHBIE
peoOpa3oBaHus LEJbIX
BBIPAKCHUI: pacKpbIBaThH

CKOOKH, MPUBOIAUTH TOJO0OHBIC
claraeMmele;

- HUCHOJIb30BaTh  (OPMYIIBI
COKpALIEHHOI'O YMHOXKECHHS
(kBagpaT  CcymMMBI,  KBajapaT

Pa3HOCTHU, pa3HOCTh KBAJPATOB)
JUISlL YOPOILUEHHSI BBIYMCICHUI
3HAQ4YCHUM BBIPAKEHUN;

- BBIIOJHATH  HECJIOXKHBIC
npeoOpa3oBaHus npoOHo-
JMHEWHBIX  BBIPOKCHUH |

BBIDQ)KCHUN € KBaJpaTHBIMHU
KOPHSIMH.

BbIPANHCEHULL: oelicmeus c
0O0HOUNEeHAMU (cnoorcenue,
sblyUMAaHUe, YMHONCEHUE), OeliCMBUs
c MHO20YNEeHaMU (cnoowcenue,
8bIYUMAHUE, YMHONCEHUE),

- 8bINOIHAMb pasnodicenue
MHO20YNIEHO8 HA MHONCUMENU OOHUM
U3 cnocobos. 8viHeceHue 3a CKOOKY,
2PYNnuposKa, ucnonv3osanue
@Popmyn COKPAUWEHHO20 YMHONCEHUSL,
- ebloenamsb  Keaopam CyMmvl U
PA3HOCMU 0OHOYNEHOB,

- packnaovieamsv HA MHOdCUMENU
K8aopammuulil MpéExyieH,

- BbINOIHAMbL  NPeoOpa306aHUsl
8bLIPACEHUU, COOEPHCAUUX CMENEHU
c yenvimu ompuyamenbHbLMU
nokazamensiMu, nepexooums  Om
sanucu 6 6ude cmenemu C Yenbim
ompuyamenbHblM  noKazamenem K
3anucu 8 gude opoou;

- BbINOIHAMbL  NPeodpa308aHuUs
OPOOHO-PAYUOHATILHBIX BbIPANCEHUI:
cokpawjeHue Opobetl, npusedeHue
aneebpauueckux Opobei Kk odwemy

3HaAmMeHamenno, crodicenue,
VMHOJICEHUe, oeneHue
aneebpauveckux opobeil, 6036edeHuUe
aneebpauieckor opobu 8
HamMypaioHyo u yenyio
OMPUYAMeNbHYI0 CIMeneHy,

- GbINOHAMbL  NPeoOpPa308aHuUs
8bIPANCEHUI, cooeparcaujux

K6aopammbvle KOPHU,

- 8bloeNsmb K8aopam CyMmbl UIU
PA3HOCMU O8YULEHA 8 BbIPANCEHUSIX,
cooepiHcaumux Keaopamuule KOPHU,

- GbINOHAMbL  NPeoOpPa308aHuUs
BLIPANCEHUU, COOEPHCAUUX MOOYb.

B noBceHeBHOM JKM3HHM M NIPH M3YYCHHH APYTUX NMPEIMETOB:

- MOHUMAaTh CMBICI 3aIllCH
YHUCJIa B CTAH/IapTHOM BU/IE;

- omepupoBatb Ha 0a30BOM
YpOBHE MOHSATHEM
«CTaHJIapTHAas 3aMKUCh YUCIIAN.

- GLINOHAMb NPeodpPa306anus U
oeticmeus ¢ Yuciamu, 3anUcaHHbiMu
8 CIaHOapmMHOM 8uUoe;

- GbINOIHAMbL  NPeodpPa308aAHUS.
aneebpaudecKux GulpaddceHuti npu
peweHuu 3a0ay  Opyeux y4eOHvix
npeomMemos.

YpaBHenus u
HEPaBEHCTBA

- OmnepupoBate Ha 0a30BOM
YPOBHE MOHSTHUSMU: PAaBEHCTBO,
YHCIIOBOE PaBEHCTBO,
ypaBHEHHE, KOPEHb YpaBHEHMS,
peleHre ypaBHEHHs, YHCIOBOE

- Onepuposamb NOHAMUAMU
ypasHeHnue, HepaseHcmeo, KOpeHb
ypasHeHus, peuilenue HepaseHcmad,
PABHOCUNbHbIE YPABHEHUSA, 001ACTb
onpeoeneHus VpasHeHus




HEPaBEHCTBO, HEPaBEHCTBO,
peliieHIe HEPaBEHCTBA,
- TPOBEPSITH CHPaBEIINBOCTh

YUCIIOBBIX PaBEHCTB u
HEPaBEHCTB;

- pewmarp JINHEHBIE
HEpPaBEHCTBA U  HECIIOXKHBIE
HEpPABEHCTBA, CBOMSIIMECS K
JIMHEHHBIM;

- pelarb CUCTEMbI HECIOXKHBIX
JIMHEHHBIX ypaBHEHUH,
HEPaBEHCTB;

-  TpOBepsThb, SBISETCS JIH
JAHHOE  YHCJIO  PEIICHHEM
ypaBHEHUs (HEPABEHCTBA);

- pemiarhb KBaJpaTHbIC

ypaBHeHus 1o Gpopmysie KopHei

KBa/IpaTHOT'O YpaBHEHUS;

- n300paxkaTh pereHus
HEPABEHCTB U MX CUCTEM Ha
YUCIIOBOM MPSAMOM.

(Hepasencmea, cucmemvl ypaGHEeHUl
U HepaseHcms),

- pewiambv JUHElHble YPAGHEHUSA U
ypasHenus, c600uUMble K TUHEUHbIM C
HOMOWBIO MOHCOECNBEHHBIX
npeobpazosanuil;

- pewiams K8aopammuovle YpasHeHus u
ypasHeHus, c800UMbIe K
K8AOpamubim c HOMOUBIO
MOACOECMBEHHBIX NPE0OPA3Z08ANULL,

- pewamn OpOOHO-IUHElIHbLE
VpasHeHus1,;
- pewams npocmetiuiue

UpPPayuUoOHaNbHble YPAGHEHUs BUOd
JE(¥)=a, Jf(x)=yg(x);

- pewams ypasnenus éuda X" =a;

- pewiamv YpasHeHus. Ccnocobom
PAsnodiCceHuss Ha  MHOdcumenu u
3aMeHbl nepemMeHHOU;

- UCNONB3068AMb MEMOO UHMEPBATLO8
0Nl pewleHusi yenvix U OpoOHO-
PAYUOHATLHBIX HEPABEHCME;

- pewiamv JUHElHble YPAGHEHUS U
HepageHcmea ¢ napamempamis,

- peuams HeCli0JCHble KeaopamHble
VPAaBHeHUs C Napamempom,

- pewiamv HeClIO0dCHble CUCTEeMbl
JIUHEUHBIX VpasHeHutl c
napamempamu,

- peuiams HeCclOJiCHble YPABHEHUs 8
YenblX YUCIAX.

B noBceaqHeBHOM KH3HHU U IPpHU U3YYCHUHU NPYIUX NPEAMETOB:

- COCTaBIATH U  pelIaTh
JIMHEWHBIE  ypaBHEHUA  IIPU
pelIeHUN 3a/1a4, BOZHUKAIOLIUX
B JIPYTUX y4EOHBIX MpeIMeTax.

- cocmaesiiinib U peulanio JAUHelHble

u Keaopammbie ypaeHeHus,
VpasHeHus, K HUM  C800AwUecs,
cucmemsl  JTUHEUHBIX  YPABHEHU,

HEepPAaseHCcme Npu  peuleHuu  3a0ay
Opyeux yueoHvlx npeomemos;

- 8bINOIHAMb OYEHKY
npasoonooooust pe3yibmamos,
HOLYYAEeMbIX NPU PeuleHUuU TUHEUHbIX
U K8AOPAMHBIX YPABHEHULL U CUCeEM
JIUHEIHBIX YPAGHEHUUl U HepaseHCma
npu peuwieHuy 3a0a4 Opyeux y4eoHvix
npeomemos;

- @blOupams  coomeemcmayouue
VpasHeHus, HepaeeHcmea Ul Ux
cucmembl 074 COCMasieHus.
Mamemamuyeckol Mooenu 3a0aHHOU
PeanvHoll cumyayuu unu
NPUKIAOHOU 3a0aylL;




- ymemb UHmMepnpemuposams
NOJYYeHHbLU npu peuienuu
ypasHeHus, HepageHcmaa unu
cucmemvl pe3yibmam 6 KOHmeKcme
3A0AHHOU PeanbHOU CUmMyayuu uiu
NPUKIAOHOU 3a0a4U.

DOyHKIUHA

- Haxonuth 3HaueHue GyHKIIUA
1o 3aIaHHOMY  3HAYEHUIO

apryMeHTa;
- HAXO/UTh 3HAa4YCHUE
apryMeHTa 10  3aJaHHOMY
3HAYEHUIO byHKIIN B

HECJIOKHBIX CUTYaIHsIX;

- ONpeAeNiATh  IOJOKEHUE
TOYKH 1O €€ KOOpJAWHATaM,
KOOpAMHATBI TOYKHM IO €€
MOJIOKEHHUIO Ha KOOPJIWHATHOMN
IUIOCKOCTH;

- 1o TrpaduKy HaxOIUTh

o0nacTb ornpezeneHus,
MHOXECTBO ~3HAUCHHH, HYJIH
¢byHKINH, IPOMEXKYTKH
3HAKOIOCTOSIHCTBA,

MPOMEKYTKH BO3pacTaHusl U
yObIBaHUS, HaubOoibliee U

HaMMEHbIIICe 3HAYCHHUSI
N IRIVV
- CTpouTh rpaduK JTHHEHHOU
(ynkimmy;

- TPOBEPsTh, SIBISETCA JIU
JaHHBIM  rpaduk  rpapuKoM
3aIaHHON (PYHKIIUU (JTUHEHHOM,
KBaJIpaTUYHOM, oOpatHot
MIPOTIOPIIMOHATBHOCTH);

- OmpeneNsTh NPUOTMKEHHBIE
3HAQUEHHUS] KOOPAMHAT TOYKH

IIepECeUCHUS rpaukoB
byHKmi;

- omepupoBarh Ha 0a30BOM
YpOBHE MOHATUSAMU:
MOCJIeIOBATEIBHOCTb,

apudmeTnuecKas Iporpeccus,
reoOMEeTpUYIECcKast TPOTPecCHs;

- pemars 3a7a4un Ha
MPOrPECCHd, B KOTOPHIX OTBET
MOXeET OBITh NOJTy4eH
HETMIOCPEACTBCHHBIM HO)IC‘—IéTOM
6e3 npuMeHeHust popmyi.

- Onepuposams
@yHKYyUOHANbHAS
@ynxyus, epaghux @dyHKxyuu,
cnocoowl 3a0anus GdyHryuu,
apeymeHm U 3HaueHue (QyHKyuu,
obnacmo onpeodenenus u
MHOJICECB0  3HAYEHUll  YHKYUU,
HYU Gyuryuu, APOMENCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCMY Gyuryuu,
YEMHOCMb/HeYéMHOCMb QYHKYUU,

- cmpoums  epapuxu  AUHEUHOU,
K8aopamuuHou @yHKyui, oopamuou

NOHAMUAMU.
3asucumocnio,

NPONOPYUOHATLHOCTIU, @dyHryuu
k
suoa. y=a+——,
X+b

y=+x,y=3x, y=|x;

- Ha npumepe  K8AOPAMUUHOU
Qyukyuu, UCNOIb3068aMb
npeobpazosanus epaguka GyHKyuu
y=f(X) o nocmpoenus epaguxos
pyuxyuii y = af (kx+b)+c;

- cocmasnsims YpaeHe s NPAMOLL no
3A0AHHBIM  YCNOBUAM: NPOX0OsUel
yepe3 06e MOUKU C 3A0AHHLIMU
Koopounamamu, npoxoosaujel uepes
OGHHYI0O MOYKY U  NAPALIENbHOU
OaHHOU NPAMOLL,

- uccreoosamv @YHKYuio no eé

epaguxy;

- HAX00UMb MHOMCECBO 3HAYEHUI,
HYJU, NPOMENCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCIU K6aOpamu4HoLl
dynxyuu;

- onepuposamu NOHAMUAMU:
nOC1e008amenbHOCb,
apugmemuueckas npoepeccus,
2eoMempuyecKkas npoepeccusi;

- pewanms 3a0aqu Ha
apugpmemuueckyro u

2€0MempU4ecKyo npocpeccuro.

B noBcetHeBHOM KU3HU U IIPH M3YYEHHUH APYTUX NPEeIMETOB:

- HUCNONb30BaTh  rpaduku
peasIbHbIX IIPOLIECCOB u

- ULTIOCMPUPOGAmMb C  NOMOWbIO
2paguka peanvHylo  3a8UCUMOCTb




3aBUCHUMOCTEN TUIA
ONpEACICHUsT  UX  CBOWCTB
(HambonpIIME W HAUMEHBIIINE
3HAUYCHUS, POMEXKYTKA
BO3pacTaHusi M yObIBaHUS,
00JacTH  TIOJIOKUTENBHBIX U
OTpULATENIbHBIX 3HAYCHUH U
T.IL.);

- HCIIOJIb30BaTh  CBOICTBa
AuHEeWHOW  (yHKIMM u  ee
rpaduk mpu pemeHuu 3aaad u3
JPYruX y4eOHBIX MPEIMETOB.

unu npoyecc no ux
Xapakxmepucmuxkam;

- UCNOIB308AMb CBOUCMEA U CPAPUK
K8aopamuiHou @yHryuu npu
peuteHuu 3a0ay u3 Opyux y4eOHvix
npeomemos.

Crarucruka u
Teopus
BepOSITHOCTEM

-  Hwmets npeaAcCTaBJICHHUE O

CTaTUCTUYECKUX
XapaKTEPUCTHKAX, BEPOSITHOCTH
CIly4aitHOTO COOBITHS,
KOMOMHATOPHBIX 337a4ax;

- pelarhb IIpOCTENIINE
KOMOMHATOPHBbIE 3a1a4u
METOJIOM IIPSIMOTO U

OpPraHU30BaHHOTO Mepedopa;
- MPEACTABIATh JAHHBIC B BUJIC
Ta0IHIl, TMarpamMm, rpad)uKoB;

- YUTaATh UH(POPMAITHIO,
IpPEJCTaBICHHYI0O B  BHJE
TaOJINLIBI, JarpaMMsl,
rpaduka;

- OTIpEeNIeNsATh OCHOBHBIE
CTaTUCTHYECKUE
XapaKTEPUCTHKH YHCIIOBBIX
HabopOB;

- OIICHHWBaTh  BEPOATHOCTH
COOBITHUS B IpOCTEHIINX
ClTydasix;

- UMCTBb IIPEACTABIICHUEC O POJIU
3aKOHAa OOJIBIIMX YHCEI B
MAaCCOBBIX SBJICHHUSX.

- Onepuposamp NOHAMUAMU.:
cmonbuyamvie u Kpy208vle
ouazpammol,  mabaUYbl  OAHHLIX,
cpeonee apugmemuueckoe,
MeouaHa, Hauboavlee u

Haumenvluiee 3HAYeHUs  6bIOOPKU,
pasmax — 8vlOOpKU, Oucnepcusi U

cmanoapmmoe OmKIOHeHUe,
CYYAUHAS USMEHUUBOCTNL,
- u3enekamo ungpopmayuio,

npeocmasieHHyilo 6 maobauyax, Ha
ouazpammax, epagurax;

- cocmasnams maoauysl, CMpoums
ouazpammuvl U paguku Ha OCHOBe
OAHHbBIX;

- onepuposamu NOHAMUAMU:
Gaxkmopuan uucia, nepecmaHosKu u
couemanus, mpey2onvhux Ilackans;

- NPUMEHAMb NPABULO NPOU3BEOECHUS]

npu  peweHuu - KOMOUHAMOPHBIX
3a0ay;

- onepuposamu NOHAMUAMU:
CYYQUHbLIL  ONblM, CYYatiHbIU
8b100p, UCnbLIMaHue, d1eMeHmapHoe
cayuatinoe cobvimue (ucxo0),
K1accuieckoe onpeoeneHue
8EPOSIMHOCMU CTYHYAUIHO20 COObIMUS,
onepayuu Hao CILYYAUHBIMU
cobvimuamu,

- mpedcmasnamev UH@oOpMaAyuo C
nomowwio Kpyeos Jiinepa;

- pemarh 3a7aydl Ha BBIYMCIIEHUE
BEPOSITHOCTH c MOJICYETOM
KOJINYECTBA BAapUAHTOB C TOMOIIbIO
KOMOWHATOPHKHU.

B noBcetHeBHOM KU3HU U IIPH M3YYEHHUH APYTUX NPEeIMETOB:

- OLCHHBAThH
BO3MOXHBIX

METOJIOM Tiepebopa;
- UMETh MPEJCTABICHHUE O POJIH

KOJIM4ECTBO
BAPUAHTOB

- U361eKamo, UHMEPNPEemMuposams u
npeobpazosvieams  UHGOpMAYUIo,
npeocmasieHHylo 8 maobiuyax, Ha
ouazpammax, epaghuxasx,




MPAKTUYECKH JOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHIA,

- CpaBHUBATh OCHOBHBIC
CTaTUCTHYECKHUEC

XapaKTEPUCTHKH, TIOJYYCHHBIC
B nporecce pelieHus

MPUKJIAJHON 3aauM, U3y4EHUs
pEaNbHOrO SBJICHHUS;

- OLICHUBAaTh  BEPOSTHOCTH
peanbHBIX COOBITUN M SIBICHHI
B HECIIO)KHBIX CUTYaLHSX.

ompasxcaouyio ceoticmaa u
Xapaxkmepucmuxu DpeanvHulx
npoyeccos u s61eHull;

- onpedensimb  cmamucmuiecKue
Xapaxkmepucmuku  8blOOPOK  No
mabauyam, ouazpammam,

epaguram, 6bINOIHAMb CPAGHEHUE 8
3A8UCUMOCIU  OM  Yelu peulenus
3a0ayuu;

- OLICHUBATh BEPOSITHOCTH PEATHHBIX
COOBITHH U SBJICHUI.

TexcToBbIE 3a1a4H

- Pemrars HECIIOXKHBIS
CIOKETHBIE  3aJlayd  Pa3HbIX
TUIIOB Ha BCE apr(METHUECKHE
JIeNCTBUS,

- CTPOUTh MOJENb YyCIOBHS

3amaun (B BHJE  TaOJUIIBI,
CXEMBlI, pHUCYHKa WIH
ypaBHEHUs), B KOTOPOW JaHBI
3HauUeHUs JABYX M3  TpEX
B3aMMOCBSI3aHHBIX BEJIMYWH, C
LEJTbI0 MOWCKAa  pPEeLIeHUs
3a/1a4y;

- OCYIIECTBIATH CIIOCOO TIOUCKA
pemieHust 3a1aud, B KOTOPOM
paccyxJIeHHe  CTPOUTCS  OT
yCIIOBUSL K TPeOOBAHUIO WIIH OT
TpeOOBaHUS K YCIIOBHIO;

- COCTaBJIATH IUIAH DELICHUs
3a/1a4u;

- BBLICIATH OTAarlbl
3a/1a4u;

- UHTEPIPETHPOBATH
BBIUUCIIUTENIbHBIE PE3YNIbTAThI B
3ajaue, UCCIIEI0BaTh
MOJTyYEHHOE PelIeHHE 3a1a9u;

- 3HaTh pas3lIu4yhe CKOpocTei
00beKTa B CTOS4YEeH BOJE,
IPOTHB TEUECHUS U 10 TEUCHUIO
pexwu;

- pearb 3a/1a4n Ha
HaXOXJEHHE 4YacTH YHCIa W
qucia o €ro 4acTH;

- pemiaTth 3a/1aun pa3HbIX THIIOB
(Ha paboTy, Ha MOKYIKH, Ha
JIBYDKEHUE), CBS3BIBAIOIINX TPU
BEeITMYUHBI,  BBIICIATH  OTH
BeIMYMHBI W OTHOUICHUS
MEX1y HUMH,

- HaXOJIUTh TPOIICHT OT YMCIIA,
YHCIO IO MPOLEHTY OT HEro,

pereHus

- Pewams npocmele u crodicHvle
3a0ayu PA3HBIX MUNO8, A MAKICe
3a0a4u NOBbLULEHHOU MPYOHOCUL,

- UCNOb306aMb  pA3Hble KPAMKUe
3anucu KAk MoOelu  MmMeKCmoe
CHIOJCHBIX 3a0ay Ol NOCMPOEHUs]
NOUCKOBOLL CXEeMbL U PeUleHUsl 3a0ay,
- pazwuuames Mooelb MmeKcma U
MOO€b peuerus 3a0ayu,
KOHCMpPYyupoams K O0OHOU MOoOenu
Ppeuterust HEeCIONCHOU 3a0adu paszHvle
Mooenu mexkcma 3a0ayu;

- 3HaMb U NpuMeHsms 0ba cnocooa
noucka  pewenus  3a0ay  (om
mpebosanus K YCIOBUIO U OM
YC08UsL K mpebo8anuio);

- MOOenuposams paccylcoeHusi npu
noucke peuterus 3a0ay ¢ NOMOUbIO
epag-cxemol;

- 8blOEISIMb IMANbL PeUleHUs 3a0a4u
U cooepaicamue Kaxcoo2o smana,

- ymemb 8blOUpamv ONMUMATbHBLIU

MemoO  peulenus — 3a0a4u U
0CO3HA8AMb 66100p Memooa,
paccmampusamao PpasiuyHbvle
Memoobl, HAX00UMb pasHvle

pewenus 3a0au, eciu 03MONCHO,
- aHAIU3UPOBAMb 3ampYOHEeHUsl Npu
peueHuu 3a0ad;

- BbINOIHAMb PaziuyHble
npeobpazosanus npeosoHCeHHOU
3a0auu, KOHCMpyupogams HOGble

3a0a4yu U3 OAHHOU, 6 MOM YUCTe
obpammuuvie;

- UHmMePnPemuposams
BLIYUCTUMENbHBIE  Pe3YTbmamsl 8

3a0ave, UCCIe008amv NOJYUEHHOE
peuterue 3a0a4u;

- AHATU3UPOBAMb  BCEBO3MONCHbBIE
cumyayuu 63AUMHO20




HaxOJIUTh MIPOLICHTHOE
CHMKCHUC N MPOLUCHTHOC
MOBBIIICHUE BEJIMYNHBIL;

- peuiaTtb HECJIOXKHBIC
JIOTUYECKHE 3a/layd  METOJ0M
paccyXIeHHI.

pacnonodcenusi 08yxX 00beKmMos U
U3MeHeHuUe UX Xapakmepucmuk npu
COBMECMHOM O0B8UIICEHUU (CKOPOCMb,
8pemMs, paccmosHue) npu peuleHuu
3a0a4 Ha 0sudiceHue 08yX 00bLEKMmMos
Kak 6 O0O0HOM, mMaKk U 8
NPOMUBONOIONCHBIX HANPABICHUSIX,

- uccnedosamv  8CEBO3MONCHLLE
cumyayuu npu peuieHuu 3a0ai Ha
08uUdICEHIe NO peKe, pACCMampueamy
PasHble cucmemvl OMc4eéma,

- pewams pazHoobpashvie 3a0a4u
«Ha yacmuy,

- pewamsb U 000CHOBbIBAMb CBOE
peuieHue 3a0au (6vl0ensimo
MamemMamuyeckylo  OCHO8y)  Hda
HAXOJCOeHUe Yacmu Yucia u 4ucia
no  e20  yacmu  HAa  OCHOGe
KOHKPEMHO20 CMbLCAA OpoOU,

- ocosHaeamv U OOBACHAMD
UOEHMUYHOCMb  3a0a4  pPA3HLIX
munoe, CBA3BIBAIOUSUX mpu
BeNUYUHBL (HA pabomy, HA NOKYNKU,
Ha  OsudiceHue). BvloenrImsb M
BEUYUHBI U  OMHOWEHUS MeHCOY
HUMU, NPUMEHAMb UX NPU pPeueHuU
3a0au, KOHCMPYUpo8amay
cobcmeennvle  3a0a4  YKA3AHHLIX
munos;

- g1ademb OCHOBHLIMU MemoOoamu
peweHuss 3a0a4 Ha cmecu, Chiasbl,
KOHYeHmpayuu,

- pewiamv 3a0ayu HA NPOYEHMDbl, 8
MOM YUCe, CNLONCHbIE NPOYEHMbL C
000CHOBaHUEM, UCHONbL3YS PA3HbLIE
cnocobwl,

- pewamsv  Jo2udecKkue  3a0adu
PA3HBIMU CROCOOAMU, 8 MOM YUCTE, C
08yMs bokamu u ¢ mpems OloKamu
OAHHBIX C NOMOWYBIO MAOIUY;

- peutamov 3a0ayqu no
KOM6uHamOp1/lKe u meopuu
eepO}zmﬁocmeﬁ Ha OCHO6Be

UCNONb308AHUST UBYYEHHBIX MEMOO08
1 060CHOBbIBAMb peuLeHUe;

- pewams Heci0diCHble 3a0adu No
Mamemamuyeckol Cmamucmuke,

- 061a0emb OCHOBHbIMU Memooamu

peuterust CIOJHCEMHBIX 3a0au:
apugmemuueckutl, areedpauyeckul,
nepebop 8apUAHMO8,

2eomempudecKuil, epaguueckutl,




npUMeHAmMb ux 6 HOBblX no
CpAasHeHUIo C U3Y4€HHbIMU
cumyauusix.

B noBceaqHeBHOM KH3HHU U IPpHU U3YYCHUHU NPYI'UX NPEAMETOB:

- BBIIBUTATb THUIIOTE3Bl O
BO3MOKHBIX MpeaeSIbHBIX
3HAUEHUSX HMCKOMBIX B 3ajaye
BEJIMYUH (J1e71aTh TPUKUIKY).

- @bloensimb Npu  peuleHuu 3a0ay
Xapaxkmepucmuxu
paccmampusaemot 8 3a0aue
cumyayuu, omiuyHvle om peanrbHbIX
(me, om KOMOpbIX
abcmpazuposanucy),
KOHCMPYUpOB8amv HOBble CUMYayuu
C YUémom >mux Xapaxkmepucmuk, 8
YACMHOCMU, NPU peueruy 3a0ay Ha
KOHYenmpayuu, yuumuieams
NIOMHOCMb 8eujecmsd;

- pewamv U  KOHCMPYUPOBAMDb
3a0auu HA OCHOBe pPaCCMOMPEHUs.
PeanbHbIX cumyayuil, 8 KOMopuvlx He
mpebyemcsi MOYHbBLI
BbIYUUCTIUMENBHDILL Pe3YTbIMAaAm,

- pewams 3a0auu HA OBUICEHUE NO

pexe, paccmampuéas — pasHvie
cucmemvl omcuema.
Hcropus - OnuceiBaTb  OTJEJBHBIE | - Xapaxmepusoseambo 6K1a0
MAaTeMaTHKH BBIIAIOIIHECS pE3yIbTaThl, | 8bI0AIOWUXCA — MAMEMAMUKO8 8
IIOJIyYE€HHBIE B XOJE€ DPAa3BUTHSA | pazeumue MamemMamuku U UHbIX
MaTEMaTHKHU KaK HayKH; HayuHvlx obaracmeil;
- 3HATh IPUMEDPBIL | - HOHUMAMb POJb MAMEMAMUKU 6
MaTEeMaTUYECKUX OTKPBITUH U | pazeumuu Poccuu.
UX AaBTOPOB, B CBS3U C
OTEUYECTBEHHOW M BCEMUPHOU
HCTOPHEN;
- IOHUMATh POJIb MAaTEMAaTUKH B
pa3Butuu Poccun.
Metonsbl - BoiOupare  moaxonsamuii | - Hcnonwzya usyuennvie Memoobwl,
MaTeMaTHKHU M3Y4YEHHBII METOJ Ui | npo8ooums 00KA3amenbcmeo,

pelIiCeHNN H3YYCHHBIX THIIOB
MaAaTCMAaTHUYCCKUX 3aJa4,

- IIPUBOJUTH IIPUMEPBI
MaTE€MaTHYECKUX
3aKOHOMEPHOCTEN B
OKpYy>Karoleu
JNENCTBUTEIILHOCTH "

MMPOU3BCACHUAX UCKYCCTBA.

8bINOIHAMb ONPOBEPHCEHUE;
- blOUpamb U3yueHHvle Memoobl U
ux KomMOuHayuu 01 peuleHus
Mamemamuyeckux 3a0auy,

- UCNONb308aMb MamemMamuiecKue
3HaHUs o7l onucanus
3AKOHOMEPHOCMeElU 6 OKpycarouelt
oelicmseumenbHoCmu u
npoU36e0eHUsAX UCKYCCMEA,

- NpUMEeHAMb npocmeuiuiue
npocpammmbie cpedcmea u
9NEeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemul npu peuwienuu
MamemamuyecKux 3a0adu.
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