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MHNOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma ydeOGHOTO peaMera «Anredpa» pazpadboTaHa Ha OCHOBE:

- @egepanpHOro 3aKoHa OT 29 mekadpst 2012r. Ne 273- @3 «O6 obpazoBanmnu B Poccuiickoit
denepanuny;

-  @enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BATENBbHOTO CTaHIApTa OCHOBHOTO OOIIEro
obpazoBanus (rmpuka3z Munoopaayku P® ot «17» nekabps 2010 roga Ne 1897) ¢ usmeHnenusmu
(mpuka3z MunoOpuayku P® ot «29» nexabps 2014 romga Ne 1644, npuka3z MunoOpuayku P® ot
«31» nexabps 2015r Nel577);

- IlpumepHoii ocHOBHOW 00pa30BaTENBHOW MPOrPaMMBI OCHOBHOTO OOIIEro 0OOpa3oBaHHUS
(pemenue denepaibHOTO Y4eOHO-METOAMYECKOTO OOBEIUHEHHUS IO O0IIeMy 0O0pa30oBaHUIO OT
«8» anpens 2015 rona Ne 1/15);

- Konuenuuun wMatematuueckoro oOpa3oBanusi (pacnopsbkenue IlpaBurtensctBa P® ot
24.12.2013 Ne 2506-p);

- muHUU y4eOHo-MeToanueckux komruiekcoB (YMK) no anre6pe FO. H. MakapsiueBa u ap. 7-9
KJIACCOB,3

- OCHOBHOHM 00pa3oBaTeNbHOIl MpPOrpaMMbl OCHOBHOTO obOmiero obOpazoBanus  MKOY
«IIlarposckas COIL».

H3ydeHne MaTeMaTUKU B OCHOBHOM IIKOJIE JOKHO O0ECIIeUUTh:

OCO3HAHWE 3HAYCHHS MATEMATUKH B TTOBCETHEBHOM KH3HU YEIIOBEKA,

dbopMupOBaHUE MPEICTABICHHUI O COIIMANBHBIX, KyIbTYPHBIX U UCTOPUYECKHX (pakTOpax
CTaHOBJICHUSI MATEMATUYECKON HAYKH;

dbopMupoBaHUe MPEACTABICHUI 0 MaTeMaTUKE KaK YacTH O0IIEeYeIOBEYECKOM KYIbTYpPHI,
VHHBEPCATHHOM S3bIKE HAYKH, MMO3BOJISIONIEM OMKCHIBATH M U3Yy4YaTh peajbHBIC MPOIECCH U
SIBIICHUSL.

B pesynprare wu3ydeHHMs MaTeMaTHKU OOyYaroIIdecs pa3BUBAIOT JIOTHYECKOE U
MaTEeMaTUYeCKOE MBIIICHUE, TMOJNy4aloT TNPEJCTaBICHHE O MATEeMaTHUYECKUX MOJCIAX;
OBJIAJICBAIOT MATEMAaTUYCCKUMHU PACCYXICHUSIMH, ydaTcsl MPUMEHATh MaTeMaTHYCCKHE 3HAHUS
[IPU PEIICHUU Pa3IMYHBIX 3374 U OI[CHUBATh MOJTYYCHHbIE PE3YJIbTAThI; OBIAJCBAIOT YMEHUSIMH
penieHns y9eOHBIX 3a7a4; Pa3BUBAOT MAaTEMATHICCKYIO HHTYHIIHIO.

OBIIASA XAPAKTEPUCTUKA YYEBHOT O ITPEJIMETA

Anzebpa — OAVH W3 BAXKHEMIIMX KOMIIOHEHTOB MaTeMaTHYecKoro oOpa3oBaHus,
HEOOXOMUMBIN ISl TPHOOPETEHUs] KOHKPETHBIX 3HAHWKW M MPAKTUYECKW 3HAYMMBIX YMEHUH,
HEOOXOIUMBIX Ul M3ydeHHs] FeOMEeTpuH B 7-9 Kilaccax, aiaredOpbl U Hadajl MaTeMaTHYecKOro
ananm3a B 10-11 kiaccax, a Takyke U3y4eHUs CMEKHBIX TUCIUILINH.

[IpakTyeckass 3HAYUMOCTb ajareOpbl COCTOMT B TOM, YTO IMPEIMETOM €ro H3y4eHUs
ABJIIOTCS  KOJMYECTBEHHbIE OTHOLIEHMSI M IPOLECChl PEaJbHOr0 MHpa, ONUCAHHbIE
MaTeMaTHYeCKUMHU MOJAETISIMH.

B kypce anreOper 7-9 kiaccoB mpejiCTaBiICHBI CIEAYIOIIME COIEP>KaTeIbHbIE JIMHUH:
«Uucna», «YpaBHeHUs M HepaBeHCTBa», «DyHKuuMn», «PelieHue TEKCTOBBIX 33134y,
«CTaTHCTHKA U TEOpUS BEPOSTHOCTEN.

B paMkax ykazaHHBIX CO/I€pKaTebHBIX JTUHUNA PEIatoTcs CIeAYIOINE 3a1a4uu:

- pa3BUTHE MBILUICHUS, IPEXKIE BCero popMupoBaHue aOCTPAKTHOTO MBIIIJICHHUS,;

- (opMHpOBaHKE JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIIJICHHS, a TAKXKe TAaKUX KauecTB
MBIIIICHHS], KaK CHJIa ¥ THOKOCTh, KOHCTPYKTUBHOCTh M KPUTHYHOCTH;

- opMHpOBaHUE MATEMATHUECKOTO CTHJIS MBIIUICHUS, BKIIOYAIOLIETO B c€0s1 MHAYKIIUIO
U JenyKuuio, oO0oOlIeHHe U KOHKPETHU3allMi0, aHaju3 W CHUHTe3, KilacCU(PUKAIUI0 U
cUcTeMaTH3allnio, abCTparupoBaHUe U aHAJIOTHIO.

ONNIMCAHUE MECTA YYEBHOI'O NIPEJJIMETA B YYEBHOM IIJIAHE

VYuebHblii mpeaMer «Anredbpa» BXOOUT B MpeaAMeTHYI0 oOmacte «MaTemaTuka |
nH(pOpMaTUKay, SIBIIETCA 00s13aTeNIbHBIM /71 U3yueHus B 7-9 kinaccax. B yueOGHOM 11aHe Ha ero
W3Y4YE€HHUE OTBOJUTCS:



Kunacce Y4eOHblil mpeaMeT KouaunyecTBo Kouan4ecTBo Hroro
HeleJIbHBIX YaCOB | y4eOHBIX HeleJb 3a y4eOHbIi
roj
7 xnacc Anrebpa 3 34 102
8 Kiacc Anrebpa 3 34 102
9 kmacc Anrebpa 3 34 102

Bcero 3a 3 roga peanuzaiuu nporpammsl — 306 yacos.

JIMHHOCTHBIE, METAIIPEIMETHBIE U IIPEJMETHBIE
PE3YJBTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

N3yuenune anreOpbl oOecreuyuBaeT CIEAYIOLIME pe3yJbTaTbl OCBOEHHUS OCHOBHOM
00pa30BaTeIbHOI NPOrpamMMBbl:
JUYHOCMHbLE:

1. T'OTOBHOCTB M CIIOCOOHOCTH OOYUAIOMIMXCSI K CAMOPA3BUTHIO U CaMOOOpa30BAHUIO Ha
OCHOBE MOTHBALMM K OOYYEHHIO M TMO3HAHHIO; FOTOBHOCTh M CHOCOOHOCTh OCO3HAHHOMY
BbIOOPY M IOCTPOEHUIO JAajbHEWIIed WHAMBUIYaJIbHOM TpaeKTOpUM oOpa3oBaHus Ha 0Oasze
OPUEHTHPOBKHU B MHpe npodeccuii u mpodecCuOHATBHBIX MPEANOYTEHUH, C YIETOM YCTOHUNBBIX
IIO3HABATEJIbHBIX HHTEPECOB.

2. CdhopMUPOBaHHOCTh OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO; YBaXHTEIHHOTO
OTHOILEHUS K TPYLY.

3. CpopMUpOBaHHOCTH IIETTOCTHOT'O MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKM M OOLIECTBEHHOW MPAKTUKM, YYHUTHIBAIOILIEIO COLHUAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOI000pa3ue COBPEMEHHOT0 MUpa.

4. Oco3HaHHOE, YBO)XUTEIBHOE U J00pOXKEIAaTeNIbHOE OTHOLICHHUE K APYrOMY YEJIOBEKY,
€ro MHEHHUIO, MUPOBO33PEHUIO, KYJIbTYpE, SA3BIKY, Bepe, TPAXKIAAHCKOHN MO3UIUH. [ OTOBHOCTD U
CHOCOOHOCTh BECTH JHANOr C JAPYTUMM JIIOJbMHM M JIOCTUTaTh B HEM B3aUMOIIOHMMAaHUS
(unenTudukanus cedss Kak  IOJHONPABHOro  cyObekTa OOIIeHMs, TOTOBHOCTh K
KOHCTPYUpPOBaHMIO 0oOpa3a mapTHepa IO JAMAIOry, FOTOBHOCTb K KOHCTPYMPOBAaHHIO OOpasa
JOIYCTUMBIX CIIOCOOOB JMaora, TOTOBHOCTh K KOHCTPYMPOBAHMIO IIpoliecca Juajnora Kak
KOHBEHLIMOHUPOBAHUS HMHTEPECOB, MPOLEAYp, TOTOBHOCTh U CIOCOOHOCTh K BEACHUIO
TIEPErOBOPOB).

5. OCBOEGHHOCTh COLMAJBHBIX HOPM, MpPaBWI MOBEAEHUs, posiell U (HopM COLMATBHOM
JKU3HU B TPYMIAax U cooOlIecTBax.

6. ChopMupOBaHHOCTD IIEHHOCTH 3JJ0POBOTO U OE30MAaCHOT0 00pa3a KU3HU.

7. Pa3BUTOCTb 3CTETUYECKOIO CO3HAHUS YEPE3 OCBOEHUE XYIOKECTBEHHOTO HaCleIus
HaposoB Poccun M mMupa, TBOPUECKOW JIEATENBHOCTH 3CTETUYECKOIo Xapakrepa (CocoOHOCTh
MOHUMATh ACTETUYECKOE, AMOIIMOHAIBHO-IIEHHOCTHOE BHJICHHE OKPYKAIOMIETO MHpA;
CHOCOOHOCTh K SMOLIMOHATBHO-IIECHHOCTHOMY OCBOCHHUIO MUPA, CAMOBBIPAKEHUIO U OpUEHTALIUU
B XyJO’)KECTBEHHOM M HPAaBCTBEHHOM MPOCTPAHCTBE KYJIbTYPhI; YBOKEHHE K HCTOPHH KYJIbTYPHI
cBoero OteuecTBa, BBIPAKEHHOW B TOM 4YHCI€ B IOHUMAaHHUU KpacoThl YEJIOBEKa;
Cc(OPMHUPOBAHHOCTh AKTHBHOTO OTHONICHUS K TPAIUIUAM XYHIO0KECTBEHHOW KYJIBTYPhI Kak
CMBICJIOBOM, 3CTETUYECKON M TMYHOCTHO-3HAYMMOM LIEHHOCTH).

8.  CdopMuUpOBaHHOCTb OCHOB JKOJIOTMYECKOM  KYJIbTYphl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHUECKOTO MBIIIICHHS.

Memanpeomemmnvie

MesknpeaMeTHbIe NOHATHSA




OOyuaronmecs: yCOBEpIICHCTBYIOT TPUOOPETEHHBIC HA IEPBOM YPOBHE HABBIKHM PadoThI
¢ uHpopmanmeid u monosHAT ux. OHU cCMOTYT paboTaTh C TEKCTaMH, NMPeoOpa3oBHIBATH U
UHTEPIPETHPOBATH COACPIKALIYIOCSA B HUX HHPOPMAIIUIO, B TOM YHCIIE:

* CUCTEMAaTH3UPOBaTh, COMOCTABIATh, AHAIM3HPOBATH, 0000IIATh U HMHTEPIPETUPOBATH
UH(POPMALINIO, COAECPIKATYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBIICATHh TIJIABHYH0O UM M30BITOUYHYIO HMH(GOpPMALMIO, BBIIOJHATH  CMBICIOBOE
CBEPTHIBAHUE BBIICIICHHBIX (DAaKTOB, MBICIICH; MPECTABIATh HHPOPMALIUIO B CKATOM CIOBECHOM
dbopme (B BUIE TJIaHA WM TE3WCOB) M B HAIISIIHO-CUMBOJIMYECKOH (opme (B Buae Tabmuil,
rpadM4ecKux CXeM M Judarpamm, KapT THOHSATHH — KOHLENTYAJIbHBIX AHArpaMM, OMOPHBIX
KOHCIIEKTOB);

* 3aIOJIHATH U JONOJHSATH TaOIHIIBI, CXEMBI, IUATPAMMBI, TEKCTHI.

OO6yuaromuecss mMpUOOPeTYT ONBIT NMPOEKTHOW JAeATeJIbHOCTH Kak 0co00il (opMbl
yueOHOI paboThl, CHOCOOCTBYIONIEH BOCIUTAHUIO CAMOCTOSITEIIBHOCTH, WHUIIUATUBHOCTH,
OTBETCTBEHHOCTH, TOBBIIICHUIO MOTUBALUHU U 3P(HEKTUBHOCTH YU€OHOH NEATENBHOCTH; B X0
peaM3allud MCXOJHOTO0 3aMbICiia Ha IPAKTUYECKOM YPOBHE OBJIAJCIOT YMEHUEM BbIOMPATh
aJIeKBaTHbIE CTOSIIEH 3ajjaue CpeicTBa, MPUHMMATh PELICHHS, B TOM YHUCIE U B CUTyalUsAX
HeonpenenéHHocTn. OHM  TOMy4aT BO3MOXHOCTh Pa3BUTh CIOCOOHOCTh K pa3paboTke
HECKOJIbKMX BApUAHTOB pELIEHUH, K TOMCKY HECTaHJApTHBIX pPELIeHUH, MOUCKY U
OCYIIIECTBJICHUIO HanboJiee NpUEeMIIEMOTO PEIICHNUS.

B coorserctBun ®I'OC OOO BBIAENAIOTCS TPU IPYIIBl YHUBEPCAIbHBIX Y4EOHBIX
JICVCTBUI: perylsTUBHBIC, T03HABATEIbHBIC, KOMMYHHUKATHBHEIE.

PeryasituBubie YY /|

1. VYwmenue camMOCTOSATEIBHO OMPEACTATH 1T O0ydeHHUs, CTaBUTh U (POPMYJIUPOBATH
HOBBIE 33/1a4M B y4eOe U II03HABaTEIbHOW IeSATEIbHOCTH, pa3BUBAaTh MOTHBBI U HHTEPECHI CBOEH
[I03HABATEJIbHON J1eaTenbHOCTH. OOyUarOUIACs CMOXKET:

® aHAJIM3UPOBATh CYILECTBYIOLIME M IUIAHUPOBaTh Oyaymue oOpa3oBaTelIbHbIE
pe3yibTaThl;

¢ uaeHTH(GUIUPOBATH COOCTBEHHBIE MTPOOIEMBI M OTIPEICIATH TJIABHYIO TPOOIEMYy;

® BBIJBUIaTh BEPCUU pEIICHUs NMPOoOsieMbl, (OPMYIHUPOBATh TMIIOTE3bI, IPEIBOCXHUILATD
KOHEYHBII pe3ybTar;

® CTaBUThH LIEJIb JAEIATEILHOCTH HAa OCHOBE OINpPEEICHHON MPOOJIEMBl U CYHIECTBYIOIIUX
BO3MOKHOCTEI;

e (QopmynupoBaTh y4yeOHbI€ 3aJaud KaK IIard JOCTHKEHHs IIOCTAaBJICHHOM ILeH
NeSITebHOCTH;

e O00OCHOBBIBaTh IIEJIEBBIE OPHEHTHUPHI W MPHOPUTETHl CCHUIKAMH Ha IIEHHOCTH,
yKa3bIBasi 1 00OCHOBBIBAS JIOTUUYECKYIO MOCIEI0BATEIbHOCTD 111aTrOB.

2. YMeHHME caMOCTOSATENbHO IUIAHUPOBATh MYTH JOCTHXKEHHS IieNeil, B TOM 4YHcie
aNbTepHATUBHBIE, OCO3HAHHO BbIOMpaTh Hanbosee 3(pPeKTUBHBIE CIOCOOBI pEHICHHS YUEOHBIX U
MO3HABATENBHBIX 3a/1a4. OOyyaroUMics CMOXKET:

e omnpenensaTh HEoOXOAUMbIE JeWCTBHE(S) B  COOTBETCTBMM €  y4yeOHOH U
MO03HABATEBHOM 33a/]aueii M COCTABIIATh AJITOPHTM MX BBIIOJHEHUS,

e 00OCHOBBIBaTh U OCYIIECTBJIATH BbIOOp Hanboiee 3(h(HEeKTUBHBIX CIOCOOOB PEIICHHS
y4eOHBIX U IMO3HABATEIbHBIX 3371a4;

® OIpenensaTh/HaX0IuTh, B TOM YHUCIIE U3 NPEJIOKEHHBIX BApUAHTOB, YCIIOBHS JUIS
BBINOJIHEHUS YUeOHOI U O3HABaTENbHOM 3a/1auu;

e BbHICTpaMBaTh >KU3HEHHBIE IUIaHBI HAa KpPaTKOCpOUHOEe Oynayiiee (3asdBiSATH LEJIEBbIE
OPUEHTHUPHI, CTABUTH a/IEKBaTHBIC UM 33/Ia4H W MIpeIaraTth JeHCTBUs, yKa3biBasi 1 00OCHOBBIBAsS
JIOTMYECKYIO MOCIIEeI0BATEIbHOCTD I1aroB);

e BBHIOMpaTh W3  TPEAIOKEHHBIX  BAapUAHTOB H  CAMOCTOSITENILHO  WCKaTh
CpelCTBa/pecypehl AJisl peLIeHUS 3aaun/JOCTUKEHUS LIeIH;

® COCTaBIATh IUIAH peleHuss NpoOieMbl (BBINOJIHEHUS IPOEKTa, MPOBEICHHS
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UCCIIEI0BAHUS);

® OIpENeATh NOTEHIMAIBHBIC 3aTPYAHEHMS IIPU PELICHUH Y4eOHOH U MO3HABaTEIbHOU
3a/1a4 U HaXOJUTh CPEACTBA JUIsl UX YCTPAHEHUS;

® OINUCHIBATh CBOW ONBIT, OQopMisis ero s Iepejadyd JOpyruM JIOASM B BUJE
TEXHOJIOTUH PEIeHHs] TPAKTUYECKHX 3334 OIPEEeICHHOI O Kilacca;

® IUIAaHUPOBATh M KOPPEKTUPOBATh CBOI HMHIMBHAYAJIbHYIO 00pa30BaTEeNbHYIO
TPAeKTOPHUIO.

3. VYMeHME COOTHOCHTb CBOM JI€HCTBHA C IJJAHUPYEMBIMH  pe3yibTaTaMi,
OCYILIECTBJISATh KOHTPOJIb CBOEH AESTEIBHOCTH B IIPOLIECCE JOCTUKEHMSI PE3YJIbTATa, ONPENEIATh
crocoObl JAEHCTBUM B paMKax IpPEUIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTUPOBATh CBOU
JEHCTBUS B COOTBETCTBHH C U3MEHSIOIIEHCS cuTyarueil. O0yJaronuiicss CMOXKET:

® OIpEeNeNsiTh COBMECTHO C IMEJaroroM M CBEPCTHUKAMHU KPUTEPUU IUIAHUPYEMbIX
pe3ysIbTaTOB U KPUTEPUU OLIEHKU CBOEH Y4eOHOM esATeIbHOCTH;

® CHUCTEMAaTHU3UPOBaTh (B TOM 4HCIE€ BBIOMpAaTh TNPHOPHUTETHBIE) KPUTECPHH
IUIAHUPYEMBIX PE3YJbTAaTOB U OLIEHKU CBOEH AESITEIbHOCTH;

e OoTOMpaTh HMHCTPYMEHTBHI JJIi OLCHMBAHUS CBOCH JEATENbHOCTH, OCYLIECTBIAThH
CaMOKOHTPOJIb CBOCH JeATEIbHOCTH B PAMKAX MPEI0KEHHBIX YCIOBHH U TpeOOBaHMIA;

® OICHMBATH CBOIO JICATEIBHOCTb, APTYMEHTHUPYS NPUYUHBI JOCTIKCHHS WM
OTCYTCTBUS IJITAHUPYEMOTO PE3YNbTaTa;

® HAXOOUTh JIOCTATOYHBIC CPEICTBA JJIS BBINOJHEHHWS YYEOHBIX JIEHCTBUH B
M3MEHSIOMICHCS CUTYalluy W/WUJIH [IPH OTCYTCTBUH IJIAHUPYEMOTO PE3YIIbTaTa,

e paboTas MO CBOEMY IUIaHY, BHOCHUTb KOPPEKTHMBBI B TEKYIIYIO JEATEIbHOCTh Ha
OCHOBE aHalIM3a M3MEHEHUH CHUTyalluu [js MOJIY4EHHUs 3alUIaHUPOBAHHBIX XapaKTEPUCTHK
IPOIYKTa/pe3ynbTara;

® YCTaHaBIMBAaTh CBSI3b MEXIY IIOJIyYEHHBIMH XapaKTEPUCTUKAMU MpPOAYKTa H
XapakTepUCTUKaMU Ipolecca JEesATeIbHOCTH M IO 3aBEepIICHUM JEATEIbHOCTH MpelaraTh
M3MEHEHHUE XapaKTEePUCTUK MpoLiecca sl OIYyYEHUS YIyUIIEHHbIX XapaKTePUCTUK MPOIYKTa;

® CBEpATb CBOM JACUCTBUS C IEIbI0 M, NMPU HEOOXOAMMOCTH, HCIPABIATH OIIMOKH
CaMOCTOSITENIBHO.

4. VYMeHHe OLICHMBAaTh MPABWJIBHOCTb BBINOJHEHHUS y4eOHOW 3agaud, COOCTBEHHbBIE
BO3MOYKHOCTH €€ perieHusi. O0yJaromuiicst CMOXeT:

® ONpENeINsATh KPUTEPUH NMPABIILHOCTH (KOPPEKTHOCTH) BHITTOJTHEHHS Y4eOHOM 3a/1a9u;

® aHAJIM3UPOBATh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOLETO MHCTPYMEHTAPHS
JUUISL BBITIOJTHEHUSI Y4eOHOM 3a/1auu;

e CBOOOJHO TMOJB30BATHCA BHIPAOOTAHHBIMU KPUTEPUSMH OLEHKHM M CaMOOLICHKH,
MCXOJS U3 LIeJIU M UMEIOILNXCS CPEACTB, pa3jinyas pe3yabTaT U CocoObl AEHCTBUIA;

® OIEHMBAaTh MPOAYKT CBOEH JEATENbHOCTH IO 3a/JaHHBIM H/WIK CaMOCTOSATENIBHO
OTpe/IeNIEHHBIM KPUTEPHUSIM B COOTBETCTBHH C II€JIBIO E€ATEIbHOCTH;

e 00OCHOBBIBaTh JOCTUKUMOCTH 1I€JIM BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOUX
BHYTPEHHHUX PECYPCOB U JIOCTYITHBIX BHEIIHUX PECYPCOB;

e (QuKcHpOBaTh M aHAJIM3UPOBATh JUHAMHUKY COOCTBEHHBIX 0Opa30BaTEIbHBIX
pE3yJIbTaTOB.

5. Bmanenume ocHOBaMHM CaMOKOHTPOJIS, CAMOOIICHKH, MPHUHATHS pEIIeHUH U
OCYILECTBIICHHS] OCO3HAHHOTO BBIOOpa B yueOHOI 1 mo3HaBaTesbHOM. OOyUaromuiics CMOXKET:

e HabmOJaTh W aHATU3UPOBATh COOCTBEHHYIO Y4e€OHYI0 U  IO3HaBaTEIbHYIO
JEeSTENIbHOCTh U IEATEIbHOCTD IPYIHX 00ydaroluXxcs B MPoIecce B3aUMOIIPOBEPKU;

® COOTHOCHUTh  peaJbHble M  IUIAHUPYEMbIE  pe3ylbTaThl  WHAWBUIYAIbHOM
00pa3oBaTeNbHON AEATENBHOCTU U JIENIaTh BHIBOJIBL;

® TNPUHUMATH PEIICHUE B YICOHOUH CUTYyaIllul M HECTH 332 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITETIbHO ONpEJENATh MPUUUHBI CBOETO yCleXa WM Heyclexa M HaxXoJIUTb

CIIOCOOBI BbIXOJa U3 CUTyalluU HCYCIICXA,
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® PETPOCIEKTUBHO OIPENENATh, KaKue NCHCTBUS MO PEUICHHIO Y4eOHOH 3a1aud WM
nmapamMeTpbl AITHUX JEWCTBHM TMPUBEIM K TMOJIYYECHUIO HMEIONIETOCs MPOaAyKTa YydeOHOH
JESITEIIbHOCTH;

® JIEMOHCTPUPOBATH MPHEMBI PETYISIIUHU MCUXO(U3HOIOTHYECKUX/ 3MOIUOHAIBHBIX
COCTOSSHUM Ui JOCTIKeHUA d(dexta ycrmokoeHuss (ycTpaHEHHS  SMOLMOHAIBHOMI
HANPSDKEHHOCTH), 3P deKTa BOCCTAaHOBJICHUS (OCIA0JIeHUsT MPOSBICHUN yTomIleHus), 3ddekra
AKTUBU3ALMH (TOBBIIICHUS ICUXO(PU3UOTIOTUYECKON PEAKTUBHOCTH).

ITo3naBartenbHbIe YV /[

6. VYMeHue ompeaensTh MOHATHUSA, CO3/1aBaTh OOOOLIEHMS, YCTaHABIMBATh AHAJIOTHU,
KJIaccu(UIUpPOBaTh, CaMOCTOSITEIHHO BHIOMPATh OCHOBAHUS W KPUTEPUH Ui KJIACCH(HUKAIIHH,
YCTaHABIMBAaTh MPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE pacCyKICHHE,
YMO3aKJIIOUeHHE (MHAYKTUBHOE, AEAYKTUBHOE, M0 aHAJIOTMH) U JeiaTh BbIBOABL. OOy4daroniuiics
CMOXKET:

e 1oAOUpPAaTH CIIOBA, COMOAYMHEHHBIE KIIFOUEBOMY CIIOBY, OMPECISIONINE €r0 MPU3HAKH
U CBOMCTBA,;

e BBICTpaMBaTh JIOTMYECKYIO IIEMOYKY, COCTOSIIYI0 M3 KIIOYEBOrO CIIoBa U
COTOJAYMHEHHBIX €MY CIIOB;

® BBIACHATH OOMMI TPU3HAK JBYX WM HECKOJBKUX TPEIMETOB WU SIBICHUNA H
OOBSICHATH UX CXOJICTBO;

e O0BEAMHATH NTPEIMEThl M SBJICHUS B TPYIIBl IO ONpEAENCHHBIM MpPHU3HAKaM,
CpPaBHUBATh, KIIACCH(PUIIUPOBATH M 0000IIATh (DAKTHI U SBJICHHS;

® BBIIEIATH SIBICHUE U3 OOLIETO psJia APYTUX SIBICHUM;

® OMpeAensiTh OOCTOATENbCTBA, KOTOPHIE MPEANICCTBOBAIM BO3HUKHOBEHHUIO CBSI3U
MEXIY SIBICHUSIMHU, U3 DTUX OOCTOSTENHCTB BBIACIATH OIpPENessIonie, CIocoOHbIe ObITh
MPUYUHOW TAHHOTO SIBJICHUS, BBISBIIAT IPHYUHBI U CJICJICTBUS SBJICHHIA,

® CTPOHUTH paccyXJIeHHE OT OOMIMX 3aKOHOMEPHOCTEH K YacCTHBIM SIBICHUSIM U OT
YACTHBIX SBIICHUI K OOIIUM 3aKOHOMEPHOCTSIM;

® CTPOHUTH PACCyKJCHHE Ha OCHOBE CpPaBHEHHS MPEIMETOB U SIBICHUH, BBIACNAS NPHU
3TOM OOILI1e PU3HAKH;

® y3jaraTh IMOJYYEHHYI0 HH(QOPMALMIO, MHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoi
3a/1a4i;

® CaMOCTOSITENIbHO yKa3bplBaThb Ha HMH(POpPMAIMIO, HYXAAIOIIYIOCd B IPOBEpKE,
npejiaraTh ¥ IPUMEHATH CI0co0 MPOBEPKU JOCTOBEPHOCTH MH(OPMALINH;

e BepOATM30BaTh YMOLMOHAIBHOE BIIEYATIEHUE, OKa3aHHOE Ha HErO HUCTOYHUKOM;

e OOBSCHATH SBJCHMS, MPOIECCHl, CBSA3M U OTHOIICHMS, BBHISBISEMBbIE B XOJIE
MO3HABATEJILHON U UCCIIE0BATEIbCKOM AEATEIbHOCTH (IPUBOJUTH OOBSICHEHHE C U3MEHEHHEM
dbopMBI TIpeicTaBICHUS; OOBICHITD, JETATU3UPYS WIH 000011ast; 0OBACHATH C 3aIaHHON TOYKH
3peHus);

® BBLUIBISITH M HAa3bIBaTh MPUYMUHBI COOBITHS, SIBICHHS, B TOM YHCIE BO3MOXKHBIE
/Hanbonee  BEpOSATHBIE MPUYHHBI, BO3MOXKHBIE  TOCJIEJICTBUS  33JlaHHON  TPUYUHBI,
CaMOCTOSITENIbHO OCYILIECTBIISIS MPUYNHHO-CIIEICTBEHHBINA aHAIN3;

e JenaTh BBHIBOJ, HAa OCHOBE KPUTHYECKOTO aHaliW3a pa3HBIX TOYEK 3peHus,
MOJATBEPXKJIATh BBIBOJ COOCTBEHHOW apryMEHTAllMed WM CaMOCTOSTEIbHO TOTyYEeHHBIMU
JTAHHBIMHU.

7. YMeHue co3/aBarh, MPUMEHATh U MPEOOPA3OBHIBATh 3HAKH W CHMBOJBI, MOJCIUA U
CXEMBI JIJIsl pelIeHHs Y4eOHbIX U IT03HaBaTeNbHbIX 3a7a4. O0yJaromuics CMOXKET:

e 0003Ha4aTh CUMBOJIOM M 3HAKOM NPEIMET U/UJIH SBJICHUE;

® OMpeAeNsATh JOTHYECKHE CBS3U MEXIy MpEeAMETaMH W/WIU SBICHHUSIMH, 0003HAYaTh
JTaHHBIE JIOTHUECKUE CBSA3H C TOMOLIBIO 3HAKOB B CXEME;

® C03/1aBaTh a0CTPAKTHBIN WU pealbHbIN 00pa3 MpeaAMeTa u/uilH SBICHUS;

® CTPOWTH MOJIEIH/CXEMY Ha OCHOBE YCIIOBHUH 3a/1a4u U/WJIU CII0CO0a €€ pelieHus;
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e co3JaBaTh BepOaibHbIC, BEIIECTBEHHBIC M MH(POPMALMOHHBIE MOJIEIHN C BBIJICIIEHUEM
CYILIECTBEHHBIX XapaKTEPUCTHK OOBEKTa s ONpelesieHus crocolda pelieHus 3aJadd B
COOTBETCTBUU C CUTYALIUEH;

e 1peoOpazoBbIBATh MOJIEIM C LENbI0 BBISBICHHS OOIIMX 3aKOHOB, ONPEICIISIOIINX
JAHHYIO MIPEIMETHYIO 00J1acTh;

® TICPECBOANTH CIOXKHYK) 1O COCTaBy (MHOTOACMEKTHYIO) HH(pOpMAIMIO W3
rpadu4eckoro WM (GOpPMaIM30BaHHOTO (CHMBOJIBHOTO) MPEICTABICHHUS B TEKCTOBOE, U
Hao0opoT;

® CTPOUTH CXEMY, AJITOPUTM JCHCTBUS, UCIIPABIIATH UM BOCCTAHABIMBATH HEM3BECTHBIN
paHee aJrOpuTM Ha OCHOBE HMEIOIIErOCs 3HAHUSA 00 OO0BEKTe, K KOTOPOMY HpPHUMEHSETCS
AITOPUTM;

® CTPOUTH JI0KA3aTeIbCTBO: MPSMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® aHAIM3UPOBATH/Pe(ICKCUPOBATH OMBIT Pa3padOTKH U PeaTu3aluid y9eOHOTo POEKTa,
UCCIIEIOBaHMs (TEOPETUYECKOT0, SMIIMPUYECKOT0) Ha OCHOBE MPEUIOKEHHOW MpOoOIeMHOM
CUTYalluH, TIOCTAaBJICHHOM 11eJIM W/WJIH 3a/IaHHBIX KPUTEPUEB OLICHKH MPOIyKTa/pe3yibTara.

8. CwmpicnoBoe ureHne. OOyJarOIIHICS CMOXKET:

® HAXOAWTh B TEKCTe TpeOyemyro HHPOpMAIHio (B COOTBETCTBUU C LIETSIMU CBOEH
JESITENIbHOCTH);

® OpUEHTHPOBATHCS B COJAEPKAHMM TEKCTa, MOHMMATh IEIOCTHBIA CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® YCTAaHaBIHMBATh B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUH, SIBIICHUH, IPOIIECCOB;

® PpE3IOMHPOBATH ITABHYIO HJIECIO TEKCTA;

e NpeoOpPazOBBIBATH TEKCT, «IIEPEBOAS €T0 B IPYTYIO0 MOAAIBHOCTh, HHTEPIIPETUPOBATh
TEKCT (HEXyJOKECTBEHHBI — y4eOHBIN, Hay4YHO-TIOMYJISPHBIN, WHPOPMALMOHHBIH, TEKCT non-
fiction);

® KPHUTHUYECKU OLIEHUBATH COJEpkKaHuE U (POopMy TEKCTa.

9. ®opmupoBaHHE W PA3BUTHE IKOJOTMUYECKOTO MBIILICHHUS, YMEHHE IPUMEHSTH €ro B
[IO3HABATEIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIBHOM MpakTUKe U  NpodecCHOHATHLHON
opueHTtanuu. OOyJarOUINIICsS CMOXKET:

® OIpEeIeNATh CBOE OTHOLICHUE K IIPUPOIHOM cpee;

® AHAIM3UPOBATH BIIMSHUE ODKOJOTHUECKUX (PAKTOPOB HA Cpeay OOHWTaHUS IKUBBIX
OpTraHN3MOB;

® [POBOAMTH NPUUMHHBIA U BEPOATHOCTHBIN aHAJIM3 SKOJIOTUYECKUX CUTYaLUH;

® [IPOTHO3MPOBATH M3MEHEHUs CHUTyallud HpPU CMEHe JeicTBUsA oJIHOro (hakropa Ha
neiictBue Ipyroro Gpaxkropa;

® paACTPOCTPAHATH IKOJOTHUECKUE 3HAHWS M YYaCTBOBATh B MPAKTUYECKHX Jeax IO
3alIUTE OKPYKAIOIIEH Cpebl;

® BBIpaXKaTh CBOE OTHOILIEHHUE K IIPUPOJIE Yepe3 MOJIEINH, IPOEKTHbIE PAOOTHI.

10. Pa3BuTHe MOTHBALIMU K OBJIAJICHUIO KYJIbTYPOH aKTUBHOI'O HCIOJIB30BAHUS CIIOBapeit
U IPYTUX MOUCKOBBIX cucTeM. OOydaromuics CMOXKET:

® OIpenensiaTh HEOOXOMMbIE KIIFOUEeBBIE IOMCKOBBIE CJI0OBA U 3alIPOCHI;

® OCYIIECTBIATh B3aMMOJAEHUCTBHE C DJICKTPOHHBIMH TIOMCKOBBIMM CHCTEMaMH,
CIIOBapsIMHU;

e (GopMHpPOBATH MHOMECTBEHHYIO BBIOOPKY W3 TIOMCKOBBIX MCTOYHHKOB  JUIS
00BEKTHBH3AIIUN PE3YJIbTATOB MIOMCKA;

® COOTHOCHUTH IOTYYE€HHBIE PE3yNIbTaThI IIOMCKA CO CBOCH NEeSATETHHOCTHIO.

KommyHnukatusubie YY /|

11.  VYmMeHue oOpraHuM3oBbIBaTh Y4eOHOE€  COTPYIHHYECTBO M  COBMECTHYIO
NeSITeTbHOCTh C YYUTEIEM W CBEPCTHUKAMH, pa0dOTaTh WHIUBUAYAJIHHO W B TPYIIE: HAXOIUThH
olmiee pemieHHe W paspemarb KOH(JIUKTHI HAa OCHOBE COIJVIACOBAHUS MO3UIMM U ydeTa
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UHTEpECcOB; (OPMYIHPOBATh, APTYMEHTUPOBATh U OTCTaMBaTh CBoe MHeHHe. OOyuaromuiics
CMOJKET:

— OIPEIENITh BO3MOXHBIE POJIM B COBMECTHOMN JESITEIBHOCTH;

— HWIpaTh ONPEICICHHYIO POJIb B COBMECTHOM NEATEIbHOCTH;

— IPUHUMATh MO3ULUI0 COOECEeTHMKA, MOHUMAs MO3ULUI0 JPYroro, pasjivyarb B €ro
peuu: MHEHue (TOUKY 3PEHHsi), JOKa3aTelnbCTBO (ApryMEHTHI), (DAaKThl; T'MIIOTE3bl, aKCHOMBI,
TEOpUU;

— OIpenensiaTh CBOU JEHCTBUA M ACHCTBUS NapTHEpa, KOTOpbIE CIIOCOOCTBOBAIM WU
IIPENATCTBOBAIN NPOLYKTUBHOM KOMMYHHMKAIUY;

— CTpOWTH TIO3UTHBHBIC OTHOWICHHWS B IIpolecce Y4eOHOW W IO3HaBaTEIbHOMH
JESITEIIbHOCTH;

— KOPPEKTHO ¥ apryMEHTHUPOBAaHHO OTCTauBaTh CBOIO TOUKY 3PEHUS, B IUCKYCCHUH YMETh
BBIJIBUI'aTh KOHTPAapryMeHThl, HepedpasupoBaTb CBOIO MbICIb (BIaJ€HUE MEXaHU3MOM
SKBHUBAJICHTHBIX 3aMCH);

— KPUTHYECKH OTHOCUTBCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABaTh
OMMO0YHOCTh CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

— Ipeularath aJlbTEPHATUBHOE pellleHNe B KOHQIMKTHOW CUTYyalluH;

— BBLIEJATH OOIIYIO TOUKY 3PEHUS B IUCKYCCHUHY;

— JIOrOBapMBaThCs O IMpaBWJIaX M BOIpPOCax Uil OOCYXIEHHs B COOTBETCTBHM C
IIOCTaBJICHHOW IIepe]l TPYIIION 3aaauei;

— OpraHM30BBIBaTh Y4eOHOE B3aUMOCHCTBHE B rpymme (OmpeAensaTh OOILIue ey,
pacnpenenaTb poju, 10roBapuBaTbcs Apyr ¢ APYroM U T. 11.);

— YCTpaHATh B paMKaxX Juajora pas3pblBbl B KOMMYHHUKAIMH, OOYCIIOBJICHHbIE
HEMOHUMAHUEM/HETIPUATHEM CO CTOPOHBI coOeceqHHMKa 3agaud, (OpMbl WIHM COAEpIKaHUS
Janora.

12, YMeHue OCO3HAHHO HCHOJIb30BaTh PEYEBbIE CPEJCTBA B COOTBETCTBUM C 3ajJadyei
KOMMYHHUKAIUH JUIsI BBIPAKEHUSI CBOUX YYBCTB, MbICJIEH U MOTPeOHOCTEN /ISl TUIAaHUPOBAHUS U
PETYJIILIUKA CBOEH JEATEIIBHOCTH; BJIAJEHUE YCTHOM M NMUCBMEHHOW pe4bl), MOHOJIOTMYECKOMN
KOHTEKCTHOM peubto. O0y4aromunics CMOXKET:

e ompeneniTh 337adyy KOMMYHMKAallUK M B COOTBETCTBHHM C HeW oTOHMpaTh peueBble
CpEJICTBA;

e 0TOMpaTh M MCIOIB30BaTh PEUEBBIE CPEACTBA B IpOIEcCe KOMMYHHUKAIMM C APYTUMH
JFOIBMU (JIMAJIOT B Mape, B MaJlol TPyIIe U T. 1.);

® [IpEeACTaBIATh B YCTHOM WJIM NHCbMEHHON (opMe pa3BEepHYTHIH IUIaH COOCTBEHHOMU
JeSITEIIbHOCTH;

e coOmonaTh HOPMBI MYOJUYHOM pedd, perJiaMeHT B MOHOJOre M JUCKYCCHH B
COOTBETCTBUHM C KOMMYHUKAaTUBHOW 3a/1a4eii;

®  BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHME (CYXK/IEHUE) U 3allpallliBaTh MHEHHUE NapTHEpa B
paMKax Juanora;

e [IPUHUMATH PELICHHE B XOJI€ AUAIOTa U COTJIaCOBBIBATh €0 C COOECEHUKOM;

®  CO3[aBaTh NMCbMEHHBIE (KJIMIINPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C UCIIOIb30BAaHUEM
HEOOXO/IMMBIX PEUEBBIX CPE/ICTB;

®  1CIOJIb30BaTh BepOajbHBbIE CpEACTBA (CPEACTBA JIOTUYECKOM CBS3HM) AJISL BBIJICJIECHHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

®  CIOJIB30BATh HeBepOaIbHbIE CpencTBa W HarJsiHbIe MaTepuabl,
MOJIFOTOBJIEHHbIE/OTOOpAaHHBIE TIOJT PYKOBOJICTBOM YUHTEIIS;

e  JleaTh OLCHOYHBIN BBIBOJ O JTOCTHKEHUU 1IEJIM KOMMYHHMKAIIMU HETIOCPEICTBEHHO 110CIIE
3aBepILEeHUs] KOMMYHUKATUBHOTO KOHTAKTa 1 0OOCHOBBIBATH €TO0.

13.  ®opmupoBaHWME W pa3BUTHE KOMIIETCHTHOCTH B O0OJAcTH WCIIOJIE30BAHHUS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — MKT). OGyuaromuiicss cMOXeT:
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e  I[IeTICHANPABICHHO MCKATh W HCIIONH30BaTh MH(POPMALMOHHBIC PECYPChl, HEOOXOIUMBIE
JUTSL pelieHrst Y9eOHBIX M MPAKTHYEeCKUX 3aaa4 ¢ momoiibio cpeacts UKT;

e BbIOMpATh, CTPOMTh M HUCHOJIB30BATH aJEKBATHYIO HH(OPMAIIMOHHYIO MOJENb IS
nepeaayr CBOMX MBICIEH CPeCTBAMU €CTECTBEHHBIX M (POPMAIIBHBIX SI3HIKOB B COOTBETCTBHH C
YCIIOBUSIMU KOMMYHUKAIIHUH;

e  BBICNATh MH()OPMAIMOHHBINA AaCMEKT 33a/Ja4H, ONEpUPOBATh JAHHBIMHU, HCIIOJIB30BaTh
MO/JIeJIb PELICHHUS 3a/1a4;

®  CNOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUH (BKJIIOYAas BBIOOD aJleKBaTHBIX 3ajaye
MHCTPYMEHTAJIBHBIX  [POTrPAMMHO-ANIApaTHBIX CPEJICTB M  CEPBHUCOB) UIA  pEUICHUS
WH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX YYeOHBIX 3aJad, B TOM 4YHUCIIC: BBIYUCIICHUE,
HaIMCaHKe OKIAI0B, pedepaToB, CO3JaHUE MPE3CHTAUH U JIp.;

®  UCHOJB30BaTh MH(POPMAIUIO C YUETOM 3TUYECKUX M TPABOBBIX HOPM;

e co3zmaBaTh HMH(OPMALMOHHBIE PECYpPChl PAa3HOTO THMA W Ui Pa3HBIX aAyJUTOPHUH,
coOroaaTh HHOOPMAIIMOHHYIO TUTUEHY U MTPaBWIa HH(OPMAIIMOHHON 0€301IaCHOCTH.
npeomemmule.

e (opMupOBaHHME TPEACTABIEHUH O MareMaTHKe Kak O METOJe  ITO3HAHHSA
JENCTBUTENLHOCTH, TTO3BOJISIONIEM OMUCHIBATh U U3Y4aTh PealibHbIE MIPOLIECCHI U SBJICHHUS;

® pa3BUTHE YMEHUH pPabOTaTh C Y4EOHBIM MATEMaTHUYECKUM TEKCTOM (aHAIM3HPOBATH,
U3BJIEKATh HEOOXOIMMYyI0 HH(POpPMAIMIO), TOYHO M TIPAaMOTHO BBIPAXKATb CBOU MBICIU C
MPUMEHEHHEM MaTeMaTUYeCKOM TEPMHUHOJIOTMH ¥ CHUMBOJHKH, MPOBOJUTH KIAacCHU(pUKALUY,
JIOTHYECKUe 000CHOBAHMS, JOKA3aTEIbCTBA MATEMAaTHYECKIX YTBEPKICHUH;

® pa3BUTHE NPEJICTABICHUNA O 4YHCIE M YHCIOBBIX CHCTEMax OT HaTypPaJbHBIX O
JNEHCTBUTENBHBIX 4YHCEN; OBJIAJICHUE HAaBBIKAMHU YCTHBIX, NMHCbMEHHBIX, HWHCTPYMEHTAJIbHBIX
BBIYHCIICHHIA,

®  OBJA/ICHHE CHUMBOJIBHBIM SI3BIKOM aireOpbl, MpuEMaMu BBHIIOTHEHHUS TOXKIECTBEHHBIX
npeoOpa3oBaHUil BBIPAKCHHM, PEellICHUs] ypaBHEHUI, CUCTEM YpaBHEHH, HEPABEHCTB U CUCTEM
HEPAaBEHCTB; YMEHUSI MOJIECIMPOBATh pEalIbHblE CUTYyallMd Ha S3bIKE anreOpbl, HCCIea0BaTh
MOCTPOCHHBIE MOJIENIM C UCTOJIb30BAaHUEM armapaTa anreOpbl, HHTEPIPETUPOBATh MOJTYUYEHHBIH
pe3ynbTar;

e OBJaJicHHE cUCTeMOW (YHKIIMOHAJIBHBIX TMOHITHUN, pa3BUTHE YMEHHUS HCIOJIb30BaTh
byHKIIMOHATBHO-TpaUUECKUEe TPEICTABICHUS [UIsl PEUICHUS pPA3IUYHBIX MaTeMaTUYECKUX
3a/1a4, JUIsl OMMCAaHMs U aHAJIN3a peallbHbIX 3aBUCUMOCTE;

® OBJAJICHHE TMPOCTEHUIIMMH CIOCOOaMM TIPEJCTABICHUS M aHAIMW3a CTaTHCTUYECKUX
JTaHHBIX; (OpMHpPOBAHHE NPEICTABICHUN O CTATUCTHYECKHX 3aKOHOMEPHOCTSX B peaTbHOM
MHUPE U O pa3IMYHBIX CIOCO0aX MX HM3YyYEHUs, O MPOCTEHIIMX BEPOSATHOCTHBIX MOJEIIAX;
pa3BUTHE YMEHUH H3BJIEKaTh MH(OpMAIHIO, MPEICTaBICHHYI0 B TaOJHIaX, Ha JHarpamMMax,
rpadukax, ONUCHIBATh U aHAJIM3UPOBATh MACCUBBI YUCIIOBBIX JAHHBIX C IOMOIIBIO MOAXOISAIINX
CTaTUCTUYECKUX  XApAKTEPUCTHK, HCIONb30BaTh IOHUMAHHE BEPOSTHOCTHBIX CBOMCTB
OKPY’KaIOIIMX SBJIICHUN ITPU NIPUHATUHN PEIICHUN;

®  pa3BUTHE YMEHUU MPUMEHSITh U3YUYEHHBIE MOHSITHS, PE3yIbTaThl, METOJIbI JJIS PELIECHUS
3a/1a4 MPAKTUYECKOrO XapakTepa M 3aJad W3 CMEXKHBIX JIUCLUUIUIUH C HCIOJb30BAHUEM IPHU
HEO0OXOIUMOCTH CIPABOYHBIX MaTepUaIOB, KOMIIbIOTEpPA, IOJIb30BAThCS OLIEHKOW M IMPUKHUIKON
MIPU MPAKTUYECKUX pACUETaX;

e (QopmupoBaHue MpeICTaBICHUs OO0 OCHOBHBIX M3y4aeMbIX MOHATHIX: HH(OpMaIus,
AITOPUTM, MOJIETb — U UX CBOMCTBAX;

® pa3BUTHE aJNTOPUTMUYECKOTO MBILIUICHUS, HEO0OXoauMoro maiasi mnpodecCHOoHaTbHOM
JIEeATETLHOCTH B COBPEMEHHOM OOIIIECTRBE;

e (QopmupoBanue ymeHuii GopmanuzalMu U CTPYKTYPHPOBAHUS WHGOPMAIIUU, YMEHHUS
BBIOMpaTh CHOCOO TpEACTaBIEHUS JAaHHBIX B COOTBETCTBUM C IIOCTABJICHHON 3amaveil —
TabJIMLbI, CXeMbl, TpadUKH, JUarpaMMbl, C UCIIOJIb30BAHHUEM COOTBETCTBYIOIIMX MPOrPAMMHBIX
cpeacTB 00pabOTKH JJaHHBIX;



dbopMUpOBaHHE HABHIKOB U yMEHUU 0€30MAacHOTO U I1e1ecO00pa3HOro MOBEACHUS TpU
paboTe ¢ KOMIBIOTEPHBIMH IporpamMmamMd W B HHTepHeTe, yMeHHs COOMIOAaTh HOPMBI
WH(OPMAIIMOHHON YTHKH U MTpaBa.

COILEPKAHUE YYEBHOI'O INIPEJIMETA

DJIeMeHTBI TEOPHH MHOKECTB M MATEeMaTH4YeCKOH JIOTUKH

Cormmacao ®I'OC ocHOBHOTrO 00I1IeT0 00pa30oBaHUs B KypCc MaTEMAaTHKH BBEJICH pasjell
«Jloruka», KOTOpbII HE IpeIoaracT JOMOJIHUTEIbHBIX YaCOB HA U3YUYEHUU U BCTPAUBACTCS B
pa3IuyHble TEMbl KypCOB MaTEMAaTUKHU U IPEIBAPAETCS O3HAKOMIIEHUEM C AJIEMEHTaMHU TEOpUHU
MHOKECTB.

MHokecTBa M OTHOLICHHUS MEK1Y HUMH

MHOXECTBO, Xapakxmepucmuieckoe C8OUCME0 MHONCeCmed, SIEMEHT MHOXECTBa,
nycmoe, KoneyHoe, beckoHeunoe mHodcecmgo. IlonMuoxxkecTBo. OTHOIIEHNE TPUHAICKHOCTH,
BKJIIOYCHHS, PABEHCTBA. DJIEMEHTHl MHOXKECTBA, CIIOCOOBI 3aJaHUs MHOXECTB, PACNO3HABAHUE
HOOMHOINCECMS U IIEMEHMO8 NOOMHONCECE C UCNONIb308AHUEeM KpYeos Diliepa.

Onepanum HaJx MHOKeCTBAMH

[lepeceuenne u oOBEAMHEHHE MHOXECTB. Pasznocmb MHOdMCECmM8, OONOIHeHUe
MHOXMCecmsa. Unmepnpemayus onepayuti Ha0 MHOMCECMEAMU C NOMOWbIO Kpy2os Jiliepa.

DJIeMeHTbI JIOTUKH

Ompenenenue. YTBepkaeHus. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. [Joka3aTenbcTBO
oT npotuBHOTO. Teopema, oOpatHas gaHHOU. [Ipumep u KOHTpIIpUMED.

Boicka3piBaHuA

HWcTUHHOCTD W JIOKHOCTH BBICKa3bIBaHMS. (CodicHble U NpOCmble  8blCKA3LIBAHUS.
Onepayuu HA0 8bICKA3LIGAHUAMU C UCNOIb30B8AHUEM JIO2UYECKUX CEA30K. U, U, He. Ycnoeuvie
BbICKA3LIBAHUS (UMNIUKAYULL).

Yuciaa

PanuoHaabHbBIE YHCIA

MHoxecTBO panuoHaNbHBIX 4YHcel. CpaBHEHHE palMOHaJIbHBIX uMcen. JledicTBus c
paLMOHATIBHBIMU YUchIaMu. [Ipedcmasgnenue payuoHanbHo2o Yucia 0ecamuyHou 0poobsio.

HppanunonajibHble Yucaa

[lonsaTre uppannoHaJbHOTO uKciaa. Pacrio3HaBaHne mppanuoHanbHbIX yncen. [Ipumepsl

J0Ka3arenbcTB B anrebpe. MppammoHambsHOCTH qucmay?2 . [IpumeHeHre B T€OMETPHUH.
CpasHenue uppayuonanvHulx yucen. MHocecmeo oeticmeumenbHulX Yucell.

ToxknecTBeHHbIE IPe0OpPa30BaHUA

YucioBble H OYKBEHHbIE BbIPAKEHUS

Bripaxkenue ¢ nepemeHHOW. 3HaueHue BbIpakeHMs. [logcTaHOBKa BBIpaXKEHHI BMECTO
HEPEMEHHBIX.

eibie BoIpameHUs

CreneHb ¢ HaTypaJbHBIM TOKa3areneM U e€ cBoiicTBa. [IpeoOpa3oBaHus BbIpakeHUM,
COJIep KAINX CTETIEHU C HATYPaJIbHBIM ITOKa3aTeIIeM.

OnHouneH, MHorowieH. JIeHCTBHS C OJHOWIEHAMH W MHOTOWIEHAMH (CIOXEHHE,
BBIUYUTAHUE, YMHOXKEHHE). DOPMYIIBI COKPAIIEHHOTO YMHOKEHHUS: Pa3HOCTh KBaJpaTOB, KBapaT
CYMMBI U pa3HocTH. Pa3nokeHre MHOrowWwieHa Ha MHOXKUTENIU: BBIHECEHHUE OOILEro MHOXHUTES
32 CKOOKH, epynnupoeka, npumeHeHue @opmyn COKpawéHHo2o ymHodcenus. Keadpammulil
MpEXUIeH, pasnodceHue Keaopamto2o mpéxuiena Ha MHONCUMEU.

ApoOHo-pannoHaJbHbIe BHIPAKEHUS

Crenenp c uenslM mnokasareneM. IIpeoOpa3oBanue JpoOHO-TMHEWHBIX BBIPAXKEHUH:
CIIOKEHHUE, YMHOXKEHHE, JIeNIeHUe. Aneebpauieckas Opoobs. JJonycmumvie 3HAYEHUsL NePeMeHHbIX
8 0pobHO-payuonanvusix evipaxcenusx. CokpaweHue ancedopaudeckux opooeu. Ilpusedenue
aneebpauyeckux Opobeil k obwemy 3Hamenamento. [leticmsus ¢ aneedpauyeckumu Opoosmu:
CcllodiceHue, 8bluumanue, YMHoJceHue, 0elieHue, 6036e0eHIUe 8 CINeNneHb.
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IIpeobpazosanue 8vipasiceHull, cO0epHCAUUX 3HAK MOOYVIIA.

KBaaparHable kKOpHH

Apudmerndeckuil KBaApaTHBI KopeHb. [IpeoOpa3zoBaHue BBIpaKEHHH, COAEPIKALIMX
KBaJIpaTHbIE KOPHHU: YMHOXKEHHUE, JeJICHHWE, BBIHECEHHE MHOXUTEN H3-M0J 3HaKa KOpHA,
BHeceHue MHOMCUMeNs OO 3HAK KOPHSL.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBOKCTBA YUCIOBBIX PABEHCTB. PABEHCTBO € EPEMEHHOM.

YpaBHeHus

[lonsiTne ypaBHeHHMST W KOpHS ypaBHeHUS. [Ipedcmaeénenue o0 pagHOCUTLHOCMU
ypasHenuti. Obniacmov onpeodenenus ypasHenus (001acmos OORYCIMUMbIX 3HAYEHUL NEPEMEHHOLL).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenue nuHeilHbIX ypaBHeHMU. Jlumeunoe ypasnenue ¢ napamempom. Koauuecmeo
KOpHell TUHetH020 ypasHeHus. Pewenue nuneinblx ypagnenull ¢ napamempom.

KBaapaTHoe ypaBHeHMe U €10 KOPHU

KBanpartusle ypaBHenus. Hemonnele KBaapaTHble ypaBHEHUA. JIMCKpUMHHAHT
KBaApaTHOro ypaBHeHusd. Dopmyna KOpHEH KBaJapaTHOrO ypaBHEHMs. Ieopema Buema.
Teopema, obpammuas meopeme Buema. Pelienue KBaapaTHBIX YPaBHEHMIA: MCIIOJIb30BAHHE
dopMynbl JUIsl HAXOXACHUS KOPHEW, cpaguueckuii memoO pewienus, pasiodceHue Ha
MHOJMICUmMenu, noobop KopHell ¢ UCNONb308aHuem meopemvl Buema. Konuuecmso «kopheti
K8AOPAmMHO20 YPAGHEeHUsl 8 3a6UCUMOCTU OM e20 OucKkpumunauma. buxeaopamuvle ypagnenus.
Ypasuenus, ceooumvle k nunetinvim u keéadpamuvim. Keaopammuovie ypasHenus ¢ napamempom.

/{poOHO-panuoOHa/IbHbIEC YPABHEHUS

Pemenue mpocredmmx ApoOHO-TUHEHHBIX YpaBHEHUN. PeuteHue OpoOHO-payuoHaIbHbIX
VPaHeHUII.

Memoowl pewienus ypagueHull: Memoovl PABHOCUTbHBIX NpeodpaA308aHull, Memoo
3amenbl nepemenHoll, epaguueckuil memoo. Hcnonvzosanue c8oucme hynKyutl npu peuieHuu
VpaeHeHull.

Tpocmetiwue uppayuonanshvie ypasuenus éuoa | f (x) =a, \/f (x) = \/g (x)-

Vpaeuenus euda X" = a .Ypasnenus 6 yenvix uucuax.

Cucrembl ypaBHeHUH

YpaBHeHHE C AByMs IE€peMEHHBIMU. JIMHEHHOE ypaBHEHHE C ABYMs IEPEMEHHBIMU.
Ipsmasn kax epaguyeckas unmepnpemayus TUHENUHO20 YPAGHEHUSL C O8YMS NepPeMeHHbIMU.

ITonsTHE cucTeMbl ypaBHEHMI. Pellienne cucteMbl ypaBHEHUM.

MeTtopl peleHusl CUCTEM JIMHEHHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU: 2paguieckull
Memoo, Memoo CA0HCEeHUsl, METO ITIOJCTAHOBKH.

Cucmembl TUHENUHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnoseie HepaBeHCTBA. CBOWCTBA YMCIIOBBIX HEPaBEHCTB. [IpoBepka cripaBeIIMBOCTH
HEPaBEHCTB IIPU 3a/IaHHBIX 3HAYCHUAX [IEPEMECHHBIX.

HepasenctBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. Qbnacmy onpedenenus
Hepagencmaa (001acms 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Pemenne nuHEeMHBIX HEPABEHCTB.

Kesaopamnoe mnepasencmeo u ezo pewenus. Pewenue xeaopamuvix HepageHCcms:
UCNONb306AHUE CEOUCME U 2paPduKa KEaAOpaAMudHOU QYHKYUU, Memoo UHMep8anos. 3anuch
peuieHuss KeaopamHoz20 HepageHCcmad.

Pewenue yenvix u OpobHo-payuonanbHvlx HepageHcme MemoooM UHMEPEAILO8.

Cucrembl HepaBeHCTB

CucreMbl HEpaBeHCTB C OJHOM INepeMeHHOW. PemieHue cucreM HEpaBeHCTB C OJHOM
NEPEeMEHHOI: JMHEUHBIX, K6adpamuuix. V300pakeHHe peleHUs] CHUCTEeMbl HEPAaBEHCTB Ha
YHUCIIOBOM MPsAMOML. 3anuch pelieHus CUCTEMbl HEPaBEHCTB.
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DOYyHKIUH

IMousiTne GyHKIUM

JlekapToBpl KOOpAMHATBI HAa IUIOCKOCTH. DopMHpoBaHWE MPEACTABIEHUA O
METanpeMETHOM TOHATUU «KOOpAUHATB». CrocoObl 3anaHusi (YHKIHM: aHATUTUYECKUH,
rpapuueckuii, Tabnnunbiid. ['padux ¢ynkuuu. [Ipumeps! (yHKIMA, TOTy4aeMbIX B MPOLECCE
MCCJICIOBAHMSI PA3IMYHBIX PEAbHBIX MTPOLIECCOB U PEIICHU 3a/1a4. 3HaueHne (YHKIUU B TOUKE.
CpoiicTBa (QyHKIMHA: OOJACTh ONpPEACNCHHUS, MHOXXECTBO 3HAYCHHUU, HYIH, NPOMEXKYTKH
3HAKOIIOCTOSIHCTBA,  YEéMHOCMb/HEeYéMHOCMb, TPOMEXYTKH  BO3pacTaHusi U yObIBaHUS,
HanOoJIpIIIee M HaMMEHblIIee 3HaYeHus. VccnenqoBanue GyHKIUH 110 e€ TpaduKy.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie ynxyuu.

JluneiiHasi pyHKIHS

CpoiictBa u rpaduk nuHEWHOW (yHKIMH. YTIOBOW KOIPQPHUIMEHT MPSIMOM.
Pacnonoxenue rpaduka TMHEWHON (QYHKIUU B 3aBUCUMOCTH OT €€ YIJIOBOro ko3dduirenra u
cBOOOIHOTO WiieHa. Haxoocoenue Kodghguyuenmos auneuno QyHKyuu no 3a0aHHbIM YCI0BUIM:
npoxodicoeHue NpIMou yepes 08e MOYKU ¢ 3A0AHHLIMU KOOPOUHAMAMU, NPOXOIAHCOeHUE NPAMOU
yepe3 OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPAMOLL.

KBaaparnunas gpynkumus

CpoiictBa W rpaduk kBaapaTuuHOW GyHKIMH (mapadona). [locmpoenue epaguxa
Keaopamuunot @yHkyuu no moykam. HaxoxneHue HyJed KBagpaTuyHoW (yHKUUH,
MHOIHCECMBA 3HAYEHUT, NPOMENHCYMKOB 3HAKONOCHMOSHCMBA, NPOMENCYMKOE MOHOMOHHOCMU.

OoOpaTHasi NPONOPUNOHAIBHOCTH

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

I'pagpuxu pynkyui. Ilpeoopaszosanue epaguxa ¢ynxyuu Yy = f(X) ons nocmpoenus
epaguxos pynkyuii suoa y = af (kx+b)+c.

k
Tpapucu hymiyuii Y =a+——, y =,y =3x, y=|x.

ITocsienoBaTeIbHOCTH M IPOTPECCHU

UucnoBass  mocieIoBaTeNbHOCTb.  [IpuMepsl  4YHCIOBBIX  MOCIEAOBATEIBHOCTEH.
beckoneunsle mocrneoBaTeNbHOCTH. ApudMeTnyeckas Iporpeccus © €€  CBOMCTBa.
['eomerpuueckass mporpeccusi. Dopmyra obweeo unena u cymmsl N NEpevIX UlNeHO8
apugmemuueckotl u ceomempuyeckou npozpeccuil. Cxoo0aumasics ceomempuyeckds npoepeccus.

Pemenne TekcToBBIX 32124

3agauu Ha Bce apuMeTHYECKHE NeHCTBUS

Pemenue TexkcToBBIX 3a1a4 apudmMeTndeckuM criocodom. VMcnonapzoBanue tadbmui, cxem,
YyepTexke, APYrux CpeACTB NPEICTABICHUS TaHHBIX MPU PEIICHUH 3aJa4uH.

3agauu Ha IBMKeHHE, Pa00TY U MOKYIIKH

AHanu3 BO3MOXKHBIX CUTYallMii B3aMMHOTO PaCMONIOKEHUsI OOBEKTOB MPH UX JBUKCHUH,
COOTHOLLIEHUSI 00BEMOB BBIIIOJIHAEMBIX Pa0OT IPU COBMECTHOU padoTe.

3agaum Ha YACTH, 10JIM, TPOLEHTHI

Pemenue 3amau Ha HaxXOXKJAEHHE YAacTH YMCIIa U YUCiIa Mo ero yactu. Pemenue 3amad Ha
MPOLIEHTHI U A0JU. [[puMeHeHne nponopuuii npu peieHuy 3aaau.

Jlornueckue 3agaumn

Pemenue nornueckux 3afau. Pewenue no2uyeckux 3a0au ¢ nomMowbio epagos, mabauy.

OcHoBHbIE MeTO/IbI pellieHHsl TEKCTOBBIX 3a/1a4: apudmeTnyeckuil, anreOpandeckui,
nepebop BapuaHTOB. [lepguunvie npedcmasieHuss o Opyux Memooax peuweHus 3a0ay
(ceomempuueckue u epaguueckue memoowl).

CraTnCcTHKA M TeopHs BEPOSITHOCTEH

Crarucruka
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Tabnuynoe u rTpaduueckoe MPEACTABICHHE TaHHBIX, CTOJOYAaThle U KpPYrOBbIE
quarpammbl, Trpaduky, MpUMEHEHUE AuarpaMM U TpaUKOB AJi OMHCAHUS 3aBUCUMOCTEN
peabHBIX BENWYHMH, U3BJIeUeHHEe wWHpoOpMammu w3 TaOMUI, [AuarpaMM W TpadUKOB.
OrnucaTenbHble CTAaTUCTHYECKHE MOKAa3aTeNM YHCIOBBIX HAOOpPOB: cpenHee apupMETHYECKOoe,
Meouana, HauOOJbIIEE M HaWMEHbINEE 3HAUeHUs. Mepbl pacCeMBaHUs: pa3Max, oucnepcusi u
cmanoapmHoe OmKIOHeHUe.

CrnyuaiiHass W3MEHUMBOCTb. V3MEHUMBOCTH IpU HU3MEPEHUAAX. Pewarowue npasuna.
3axoHomepHOCMU 8 UBMEHUUBBIX BEIULUHAX.

Cayuaiinblie cOObITHS

CrydaiiHple OTIBITHI (IKCIIEPUMEHTHI), dJEMEHTApHBIC CIydailHble COOBITHUS (MCXOJBI).
BepositHocTi  snemeHTapHbIX  coObITHMH. COOBITUS B CIIydallHBIX OKCIIEPUMEHTaxX U
OJIaronpuATCTBYIOIIUE dJIEMEHTapHbIe COOBITHA. BeposTHOCTH ciydaliHbIX cOOBITHI. OMBITHI C
PaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU COOBITHSIMH. Kilaccudeckre BEpOSTHOCTHBIC ONBITHI C
UCIIOJIb30BAaHUEM MOHET, KYOMKOB. [Ipedcmagnenue codvimuii ¢ nomowpio Ouazpamm
Ditnepa.llpomusononoxcuvie cobvimus, ob6veduneHue u nepeceyenue cobvimui. Ilpasuno
cnoodrcernus: gepoamuocmeti. Cayuaiinsiii vioop. IIpeocmasnenue sKkcnepumenma 8 suoe oepesa.
Heszasucumvie  cobvimus. Ymnoorcenue  eeposmmnocmeii  nezasucumvix  cobvimuil.
Ilocneoosamenvuvie nezagucumvle ucnvimanus. llpeacraBieHne 0 HE3aBUCHUMBIX COOBITHSX B
JKU3HU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymnoowcenus, nepecmanosku, Gakmopuan uyucia. Couemanus u YUCIO
couemanuti. @opmyna uucna cowemanuil. Tpeyeonvnux Ilackana. Onvimuvl ¢ OOALUUM YUCTOM
PABHOBO3MOJCHLIX  DNIEMEHMAPHLIX  cobblmutll. Bvluucienue eeposmuocmeti 6 onvlmax c
npumMeHeHuem KomoOuHamopHvlx ¢opmyn. Hcneimanua bBepuynnu. Yenex u  Heyoaua.
Beposmuocmu coovimuii 6 cepuu ucneimanuii bepuynnu.

Cnyuaiinsle eenuqunbl

3nakomcmeo co CAyHauHbIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEeMmHbIX
cayyaiinslx genuyut. Pacnpedenenue eeposmuocmeti. Mamemamuueckoe oxcuoanue. Ceoticmea
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akone 6onvuux yucen. Msmepenue eepoamuocmetl.
Ilpumenenue 3axona O6OMLWUX UUCEN 6 COYUONIO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUL,
obecneuenuu 6e30NACHOCMU HACENIEHUsL 8 YPE3BbIYAUHBIX CUMYAYUSIX.

Hcropust MaTeMaTHKHU

Bosnuxknoeenue mamemamuxu kax nayku, smanvl eé pazeumus. OcHoeuvie paszoenvl
Mamemamuxu. Bvidaowuecs mamemamukuy u ux 6Kado 6 pazsumue HayKu.

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

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

Ilosasnenue memooa KoopouHam, no380aAI0ULE20 NEPEBOOUNb 2eOMEMPUIECKUe 00bEKMbl
Ha A3bIK aneeopul. Ilosenenue epagurxos gpyukyuii. P. [exapm, I1. @epma. Ilpumepot paziuynvix
cucmem KOOpOuHam.

3aoaua Jleonapoo Ilusanckozo (@ubonauuu) o kporuxax, yucia Qubonayuu. 3adaua o
waxmamuou oocke. Cxo0uMoCmy 2e0MempuiecKkol npocpeccui.

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.Konmozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u HagueayKux
Hayk, passumue poccutickoeo gaoma, A.H.Kpwvinos. Kocmuueckasn npoepamma u M. B. Kenowviuu.
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TEMATHUYECKOE IINIAHUPOBAHHUE
C OIPEAEJIEHUEM OCHOBHBIX BUJIOB YYEBHOU AEATEJBHOCTHU

TemaTuyeckoe IJIAHUPOBAHHE PEATU3YET OJMH M3 BO3MOXHBIX IOJXOJIOB K PACIPENCICHUI0 HM3y4aeMOro Marepuaja JUHUU Y4eOHO-
Meroandeckux komiuiekcoB (YMK) no anrebpe FO. H. MakaperyeBa u ap. 7-9 kiaccos.

Temarnueckoe IUIAHUPOBAHWE HOCHUT OOS3aTENbHBIM XapaKTep, HO  HE HCKIIOYAeT BO3MOXKHOCTEH HWHOTO paclpeielieHUs COICpKaHUS.
CocraButenu pabouux MPOrpaMM CTPYKTYPUpPOBaIM y4eOHBIH MaTepuall, ONpeAesvuiaN MOCIeA0BaTEIbHOCTh €ro M3y4YeHHS, pPAacUIMpeHus oO0bema
coJIepKaHUsI.

B naHHOM TeMaTHueCKOM MJIAHUPOBAHUU pPa3/ieiibl OCHOBHOTO COJEpKaHUsS pa3OUThl HA y4eOHbIE TEMbI B MMOCIEIOBATEILHOCTH UX W3YYCHUS
0 Y4eOHUKAM:

- Anrebpa. 7 kmacc : yue6. nns obmeoOpaszosar. yupexaenuid / FO.H. MaxkapsrueB, H.I'. Munmiok, K.1. Hemkos, C.b. CyBopoBa; mnoa
penakrueit C.A. TensikoBckoro. — M : [IpocBemenue, 2016 — 256 c. : .

. Anrebpa. 8 kmacc : yueb. nns obmeoOpazoBat. yupexaenuii / FO.H. Makaperues, H.I. Munntokx, K.M. Hemxkos, C.b. CyBopoBa; non
penakrueit C.A. TemsikoBckoro. — M : [IpocBemenue, 2017 — 287 c. : w.

Anrebpa. 9 kmacc : yue0. ansa oOuieoOpaszoBar. yupexaenuit / FO.H. MaxkapsiueB, H.I. Munmiok, K.M. Hemkos, C.b. CyBopoBa; mon
penakrueit C.A. TensikoBckoro. — M : [IpocBemenue, 2017 — 271 c. : w.

7 KRaacc
Howmep HaumenoBanue OcHoBHOE coaepkaHue KonnuecTtso XapakTepuctuka
TJIaBbl/ raBbl/maparpada 4acoB OCHOBHBIX BHUJIOB yU€OHOU JESITEIBHOCTU
naparpada
IToBTOpenmne MaTepuaa 3a 6 Kiacc 4
BxonHas koHTponbHas pabota \
I'naBa 1 BripaxkeHusi, TOXK/1€CTBa, ypaBHEHUS 21 OnepupoBatb Ha 0a30BOM YPOBHE MOHSATHSIMHU:
1 Bripaxenus MHOKECTBO pPAaLlMOHAIBHBIX YHCEN. 4 pPaBEHCTBO, YHUCIIOBOE  PABEHCTBO, YPAaBHEHHE,
2 [Ipeobpa3zoBanue CpaBHEHHE paIMOHAIBHBIX YHUCEN. 3 KOpEHb YpaBHEHU, pelieHue ypaBHEHUS;
BBIpXKCHUI JeiicTBus c paloHaIbHBIMU COCTABJISITh UWCIIOBBIE BBIPAKEHUS NPHU PEIICHUH
3 YpaBHEHUE € OHOU qHCIaMHu. Beipaxenue C 8 MPaKTUYECKUX 33/7a4 U 3a7ad U3 JIPYrHX Y4eOHBIX
MIepeMEHHON nepeMeHHON. 3HaueHHE BbIPAKEHUS. IIPEIMETOB; OLIEHUBATh PE3YyJbTaThl BBIUMCICHUN
4 CTaTHCcTHYECKHE [ToncraHOBKA BBIpaXEHU BMECTO 4 IpU pElIeHWH TNPAKTUYECKUX 3a/ay; BBINOJIHATD
XapaKTEPUCTHKH NEpEMEHHBIX. YNCII0BOE PaBEHCTBO. HECIJIO)KHBIE TPeoOpa3oBaHUS IENbIX BBIPAKECHUM:
KOHTpOHBHLIC pa6OTBI No1uNe?2 CBo¥icTBa  YHCJIOBBIX PaBCHCTB. 2 PacCKphbIBaTh CKOOKH, IIpUBOOUTH MOJTOOHBIE
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PaBencTBO c MIEPEMEHHOM.
YHucnosble HEPABEHCTBA.
Tooicoecmsennvle npeobpa306aHusl.
IlonsiTne ypaBHEHHs U  KOpHA
ypaBHeHus.  [Ipeocmasnenue o
PABHOCUTLHOCU VpasHeHui.
Obnacmov  onpedenenus ypasHeHus:
(obnacms  Oonycmumvix 3HAYeHUll
nepemennoil). Memoodvl pewenus
VPasHeHuli: Memoobl PAGHOCUTLHBIX
npeobpazosanuil. Pemenue
JUHEMHBIX  ypaBHEHUH.  AHanu3
BO3MOXXHBIX CUTYyallUd B3aHMMHOIO
pacroysio)keHus: OOBEKTOB MpPHU HX
JBUKEHUH, COOTHOIICHHUS OOBEMOB

BBIIIOJIHAEMBIX pabot pH
COBMeCTHOM  paOote.  Jlumeiinoe
ypaeHenue c napamempom.

Konuuecmseo  kopneii  nunetino2o
ypasnenus.  Pewenue  nunetinvix
VpasHeHui c napamempom.
Pemmennie  TEKCTOBEIX 3a7a4
apuQMeTUIECKUM crocoooM
HUcnonn3oBanne  TaOJIWI[,  CXEM,
yepTexen,  JApyrux CpEelCTB
MIPEICTABJICHUS JTAHHBIX pH
pemieHuu 3aaad. Pemenue 3amay Ha
HaXOXXJIEHWE YacTH YHUCJIa W YHCIa
no ero yactu. PemieHue 3amady Ha
nporeHTsl W jaoiu. [IpuMeHenwue
MNPONMOPUUN TpHU pEIIeHUH 3a]ad.
OcHOBHBIE METO/IbI pereHus

cllaraeMsle; MpOBEPSTh, SBISAETCS JU JAAHHOE YHUCIIO
pElIeHNEM YypaBHEHHUS COCTaBJISATH M pelaTh
JVHEWHBbIE ypaBHEHWs IIPU  pEHIEHUH  3ajad,
BO3HUKAIOIIMX B JPYrUX YYEOHBIX IIpeaMeTax;
pelaTb HECIOXHbBIE CHOKETHBIE 3aJayd Pa3HbIX
TUIIOB Ha Bce apu(pMETHUYECKHE JeHCTBUS; CTPOUTH
MOJIeNIb YCIIOBUS 3a/a4uM (B BHUJE TAOJIULBI, CXEMBI,
pUCYHKA WM YypaBHEHHUS), B KOTOPOH JaHBbI
3HA4YeHHUs JIBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH,
C LIETbI0 TIOMCKA PELICHUs 3a7ayd; OCYLIECTBIIATH
croco0 IOMCKAa pelIeHus 3aJadyd, B KOTOPOM
paccyXJeHHe CTPOMUTCA OT YCIOBUS K TPeOOBAHUIO
WIK OT TpeOOBaHUS K YCIOBMIO; COCTaBJIAThH ILIaH
pelleHus  3a/1aui; BBIIETIATh JTalbl PELICHUS
3aJaud;  MHTEPHPETHPOBATH  BBIYUCIUTEIbHbIC
pe3yabTaThl B 3ajade, HCCIEN0BaTh IOJYyYEHHOE
pelleHue  3aJadyd;  BBIIBHraTb  TMIIOTE3Bl O
BO3MOXXHBIX TPEAEIbHbIX 3HAYEHUSX HCKOMBIX B
3ajauye BeNMYMH (JenaTh NPUKUIKY); BBIOUpPATh
NOAXOMAIIMM W3YYEHHBIM METOJ JUIsl PEIICHUU
M3YYEHHBIX THUIIOB MaTeMAaTHYECKUX 3aJad; HUMETh
IIPEJCTABICHUE 0 CTaTUCTUYECKUX
XapaKTepUCTHKaX, IPEICTaBIIATh JaHHbIE B BHJE
TabNIUL, YUTaTh UH(OPMAIINIO, MPEICTAaBICHHYIO B
BUJIE TaOJIHIIBI, OIIpEACIIATh OCHOBHBIE
CTaTHUCTUYECKUE XapaKTePUCTUKHU YHCIIOBBIX
HaOOpOB; CPaBHHMBAaTh OCHOBHBIE CTAaTHCTHYECKUE
XapaKTePUCTHUKH, MMOJIyYEHHbIE B IPOLIECCE PEIICHUS
MIPUKJIAHON 3a/1aui, U3yYEHUs PEabHOIO SBJICHUS;
ONMCHIBATh OTJIEIbHBIE BBIIAIOIINECS PE3YJIbTAThI,
MIOJIyYEHHbIE B XOJE pa3BUTHUS MaTEMAaTUKH Kak
HayKH; 3HaTh NPHUMEpPbhl MATEMAaTHYECKUX OTKPBITUN
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TCKCTOBBIX 3aJady: anre6pa1/1qec1<1/1171.

OnucarenbHbIC CTaTHCTUYECKUE
MOKa3aTejln YHCIOBBIX HaDOPOB:
cpenHee apudmernyeckoe,
Meouana, HauOobIIEe n
HAaUMEHbIIIEe 3HAUCHUSI.
3apooicoenue aneebpvl 6 Heopax
apugmemuxu. An-Xopesmu.

Pooicoenue byxeenHou cumeonuxu.
1. ®epma, . Buem, P. Jexapm.
Buvioarowuecs mamemamuxu u ux
eékna0 6 passumue Hayku. C.
Kosanesckas, A.H.Koamozcopos.

U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOH U
BCEMUPHON UCTOPHUEHN; NMTOHUMATh POJIb MAaTEMATHKH
B pasButuu Poccuu; ONUCHIBaTh  OTIEIbHbBIE
BBIAIOIINECS PE3YNIbTAThI, TOTYYCHHBIE B XOJIE
pa3BUTHUS MATEMaTUKH KaK HAyKH; 3HATh MPUMEPHI
MaTEeMaTHYECKUX OTKPBITUH U WX aBTOPOB, B CBSI3U C
OTEUECTBEHHOW U BCEMUPHON MCTOPUEH; 8bINOIHANMD
cpasHeHue pe3yibmamos GblYUCIeHUll NPU peuleHuy
NPAKMUYecKux 3a0ay, 8 mom 4ucie NPpUOIUNCEHHbIX
BLIYUCTEHUL, COCMABNIAMb U OYEHUBAMb YUCTO08bLE
8bIPAdCEHUSI NPU peuleHUU NPAKmu4eckux 3a0ay u
3a0a4 U3 Opy2ux y4eonvix npeomMemos, onepuposams
NOHAMUAMU:  VPABHEHUe,  KOpPeHb  YPABHeHUs,
PABHOCUNIbHbIE  YpasHeHus, 001acmb Onpeoenenus
VpasHeHus, pewiams  JUHelHble YPABHEHUs U
VpasHenusl, ceoouMble K JUHEUHbIM C NOMOUbIO
MOoAHCOeCmBEeHHbIX npeobpazosanuii;,  peuiams
JIUHelnble YPAGHEeHUs ¢ Napamempamu, cocmaegisims
u pewiams NUHeliHble, YPAGHEHUS, K HUM CB00AUUECs
npu peuwteHuu 3a0ay Opyeux y4eOHbIX NpeomMemos;
8bINONIHAMb OYEHKY NpaABOOn0000Us pe3yibmamos,
noYy4aemMvlX Npu peulenuu JUHEUHbIX YPAGHEHULL,
8bI0UpamMb  coomeemcmeyuue ypasHerus, O
COCMABNeHuss MamemMamuyeckolu Mooenyu 3a0aHHOU
peanvHol  cumyayuu Uiy NPUKIAOHOU  3a0adu;
yMemsv  UHMEPNpemupo8ams — NOJIYYEHHbI  Npu
peuleHuy ypasHeHus,  pe3yibmam 6 KOHmeKcme
3A0AHHOU  PearbHOU CUmyayuu Uil HPUKIAOHOU
3a0auu; pewiamv nNpocmble U CIONHCHbIE 3A0ayU
PA3HbLIX MUNOS8, A MaKdce 3a0ayu HNOBbIUEHHOU
MpYOHOCMU,  UCHONIL306AMb  pA3HblE — KpamKue
3anuUcu Kak MoO0enu meKCmos CLONCHbIX 3a0ay O
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NOCMPOEHUsT NOUCKOBOU CXeMbl U PeuleHus 3a0ay;
pazuams  MoOenb MeKCMma U MoOelb peuleHus
3a0a4u, KOHCMPYUpo8ams K 0OHOU MOOeNU peuleHUs
HeCI0MHCHOU 3a0ayu pasHvle MOOeaU MeKCma 3a0ayu,
3HAMb U NPUMEHSIMb 00a Cnocoba NouUcKa peulenus
3a0au (om mpebO8aHUs K YCI08UIO U OM YCIO08US K
MmpeboBanU); MOOEIUPOBAMb PACCYHCOEHUS. NpU
noucke pewlenus 3a0a4 ¢ NOMOWDbIO 2pag-cxembi,
8b10€IAMb IMANLL PeUleHUss 3a0auu U COOepIHCanue
Kaxcoo2o smana;, ymems eblOupams ONMUMAIbHbI
Memoo pewleHuss 3a0ayu U OCO3HABAMb 6blOOP
Memooa, paccmampuéams  paziuyHvle  Memoobl,
HAXo0umsv  pasHvle  peueHus  3a0auyu,  eciu
B03MOJICHO,  AHAIUZUPOBAMb  3AMPYOHEHUs  Npu
peweHuu 3a0au; BbINOIHAMb PaznuuHble
npeoopazosanus NPeON0HCEHHOU 3a0auu,
KOHCMPYUpOBamv HOBble 3a0ayu U3 OAHHOU, 8 MOM
yuce obpammvie; UHmMepnpemupo8ams
BLIYUCTIUMENbHBIE  Pe3VIbMAmbl 6  3adaue,
uccneo0oeams — NONYYEHHOe  peuleHue  3a0ayu;
AHATU3UPOBAMND BCEBO3MOICHBIE cumyayuu
83AUMHO20  PACNONOMNCEHUs O08YX 00BEeKMo8 U
UBMEHEHUe UX XAPAKMePUCMUK Nnpu COBMeCHHOM
08UdNCEHUU (CKOPOCMb, 8peMs, paccmosiHue) npu
peutenuy 3a0ay Ha 08udceHUue 08yX 00bEKmMos8 KaxK 8
OOHOM, MAK U 8 NPOMUBONOLONCHBIX HANPABILEHUSX,
UCCne006ams — 8CEB03MOJICHbIE — CUMyayuu  npu
peweHuu  3a0au  Ha  O0BUdCEHUe  NO  peKe,
paccmampusames — pasmvie  CUCMeMbl  OMCHUEMa;
pewams  pasHooOpasHvle 3a0a4u  «HA  HACMUY,
pewams U 000CHOBbIGAMb C60€ peuleHue 3a0ay
(6vloensimb  MamemMamuyeckylo  OCHO8Y)  Ha
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HAX0JCOeHUe Yacmu YUCAd U YUCLA NO €20 YaCmU Ha
0CHOBE KOHKDEMHO20 CMbICAA OpodU; 0CO3HABAMb U
00BACHAMb UOEHMUYHOCMb 3A0a4 PA3HLIX MUNOB,
CBA3BIBAIOWUX MPU  GeIUYUHbL (Ha pabomy, HaA
NOKYNKU, HA OBUICEHUE). BbIOEIAMb IMU GETUYUHBL U
OMHOWEHUST MedCOy HUMU, NPUMEHIMb UX npu
peutenuy  3a0ay, KOHCMPYUPOSAmMv COOCMEEHHbLE
30044 YKA3AHHLIX MUNOS, 6blOeIsAMb NPU pPelleHUl
3a0ay  Xapakmepucmuku  paccmMampuéaemou 8
3a0aye cumyayuu, OMIUYHblE OM PealbHbIX (me, Om
KOMOPbIX — abCmMpazuposanicsy), KOHCMpPYuposanbv
HOBble CUMYayuu ¢ Y4émom dmux XapaKxmepucmux,
pewams U KOHCMPYUpos8ams 3a0auul HA OCHOBE
PACCMOMPEHUST PeAIbHbIX CUMYAYUll, 8 KOMOPbIX He
mpebyemcs. MmouHblll BbIYUCTIUMETbHBII Pe3yIbman;
pewams  3a0auu  Ha  OBUJICEHUE N0  peKe,
paccmampueas — pasHvle  CUCIEMbl  Omcdemd,
UHMEPNPEemuposams SbIYUCTUMENbHbIE Pe3YIbmanbl
8 3adaue, UCCIE008aMb MNOJYYEHHOE peuleHue
3a0aqu; 3Hamov U NPUMEHIMb 00a cnocodba NoucKa,
UHMEPNPEMUPOBAMb BbIYUCTIUMETbHbIE Pe3YTbIMANIbL
6 3adave, UCCIe008aMb NOLYYEHHOE pelleHue
3a0ayu; 081a0emsb OCHOBHLIMU MEMOOAMU peuleHsl
CIOCEMHDBLX 3a0ay: apugpmemuueckutl,
aneebpaudeckuil, nepebop GapuaHmos, NPUMEHsIMb
UX 6 HOBbIX NO CPABHEHUID C  U3YYEHHbIMU
cuUmyayusx, Onepuposamsv HOHAMUAMU: MaOIUYbl
OaHHbIX, CpedHee apugmemuueckoe, MeOUAHd,
Haubonbulee U HauMeHblulee 3HAYEHUs BblOOPKU,
pasmax — 8vlOOpKU,  uzerekamv  UHGOpMayuro,
npeocmasieHuylo 6  mabnuyax, — cocmaeiamo
maoauybl,  U3BIEKAMb,  UHMEPAPEemuposams U
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npeobpazosvieams UHGOpMAYUIO, NPeOCMABIeHHYIO
8  mabauyax,  ompaxcamwyro - ceoucmea - u
XapakxmepucmuKu peaibHbiX NPoYecco8 u saeleHull,

pewams HecliodxiCHble 3a0adu N0 MamemamuyecKoll
cmamucmuke; xapakmepuzoeambu 8K1A0
8bIOAIOWUXCA  MAMEMAMUKO8 8  passumue
MaAmeMamuku U  UHbIX  HAYYHLIX  obaacmell,
NOHUMAMb pOb Mamemamuky  pazsumuu Poccuu

I'maBsa 2 OyHKIHMH 11

) OYHKIMU U UX [lonsatne  ¢ynkumu.  3HaueHHE )
rpaduku byakuun B Touke. CrocoObl

6 Jluneiinas pyHknus | 3agaHus QyHKUUN: aHATUTUYECKUi, 5

KonTponbnas padora Ne3 rpaduueckuii, Tabmuunelil. ['padux 1

¢ynkunu. JlekapToBBl KOOPIAMHATHI
Ha  1miaockoctd.  DopmupoBaHue
IIPEACTABICHUM O METanpeIMETHOM
HNOHATUH «KOOPAMHATB». [Ipumepsl
GyHKIMH, MOoTy4aeMbIX B Ipoliecce
UCCIIEI0BaHMS Pa3INYHbIX
peabHBIX TIPOIIECCOB M PEIHICHUS
3a71a4. JIuneiinas GbyHKIHS.
CpoiictBa u rpaduK JUHEHHOU
¢bynkuuu. YrioBoi ko3¢ UIMEHT
npsmoii. Pacmonokenune rpaduka
JUHEHHONW (YHKIMHM B 3aBUCUMOCTH
or e€ yrimoBoro ko3dduimenra u
cBoOogHOrO  wieHa.  JluneiHas
¢byuknus. CpoiictBa U rpaduk
auHeHoW ¢yHkumMu. Haxoorcoenue
K03¢hpuyuenmos JIUHEUHOU
@YHKYUU NO 3A0AHHBIM YCIOBUIM:
NpoOXodicOeHue npsAMou uepe3 0e

Haxoaute 3HaueHMe (QYHKUMH 10 3aJaHHOMY
3HAUEHUIO  apryMEHTa; HaXxOJUTh 3HAuUEHUE
apryMeHTa I0 3a/JlaHHOMY 3Ha4eHUI0 (DYyHKIMM B
HECJIOKHBIX CHUTYalUsX; OIpPEAEATh I0JIOKEHHE
TOYKH I10 €€ KOOpAUHATaM, KOOpJUHATBI TOUKH 110 €€
IOJIO)KEHUI0O Ha KOOPAMHATHOM IJIOCKOCTH; IO
rpadpuky  HaxoIuTb  OOJacTh  OINpeneNeHus,
MHOECTBO 3HAYCHUH, HYIH (YHKINHU, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA, NPOMEXYTKH BO3pacTaHus U
yObIBaHUS, HauOOJbIIEe M HAUMEHbIIEEe 3HAUCHUS
(GyHKIMH; CTPOUTh TpauK JMHEHHON QyHKIUY,
MIPOBEPSATH, SABJISETCS JIU JAAHHBIN rpapuk rpaduxom
3aJaHHON  (QyHKIOMM  JMHEHHOW;  ompenensaThb
NpUOMMKEHHBIE 3HAUYEHUS KOOpJAUHAT TOUYKH
nepeceueHust rpaduKoB (QYHKLUUH; MCIOJIB30BaTh
CBOMcTBa NMHENHHOW (yHKUMHM U ee Tpaduk mpu
pelIeHUH 3a7ad M3 JPYTuxX Y4eOHBIX MpPEIMETOB;
WCIIOJIb30BaTh TIpadUKH peanbHBIX TMPOIECCOB U
3aBUCUMOCTEH JUI  OIpENCIICHUS HX CBOWCTB
(maunOounpiIne u HaVMEHBIIINE 3HAYEHHUS,
MIPOMEKYTKH BO3pacTaHus M yObIBaHUS, 001acTH
MOJIOKUTEIBHBIX M OTPULATENBHBIX 3HAYEHUH H
T.II.);  ONHUCHIBATH  OTHCIbHBIC  BBLAAIOIIAECS
pe3yNbTaThl, IMOJIyY€HHblE B XOAE Ppa3BUTHUA
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MOUKU c 3a0aHHbIMU
KOOpOUHamamu, npoxodcoeHue
npsAMOll  Yepe3 OAHHYIO MOYKY U
NapaiienbHol — OaGHHOU — NPSAMOU.
Kycouno  3adammvie  ¢hynxyuu.
I'pagux pyukyuu y =[x
Ilpeobpazosanue 8bIPAdICEHUL,
cooeparcauyux 3HaK MOOYIA.
Memoowl  pewenus  ypasHeHuii:

epaghuueckuti memoo. P. Jexapm,
Tlosenenue epaguros gynxyu. I1.
Depma. Ilpumepvr  paznuunvix
cucmem KOopouHam.

MaTeMaTUKH  KaKk  HayKd; 3HAaTb  NPUMEPHI
MaTEeMaTHYECKUX OTKPBITUH U WX aBTOPOB, B CBSI3U C
OTEUYECTBEHHOW M BCEMHUPHON HCTOpHUEN; MOHUMAThH
POJIb MaTeMaTUKH B pa3BUTHU Poccuu; onepuposamu
HNOHAMUAMU. @yHKYUOHANbHAA — 3A8UCUMOCHD,
@yuryus, epagux  Gynkyuu, cnocobvi 3a0aHus
@dyHKYuu, apeymenm u 3Havenue Qyuxkyuu, odbiacmo
onpedeneHuss U MHOHNCECMB0 3HAYEeHUll QYHKYUU,
HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMYb  PYHKYUU, UYEMHOCMb/HEUEMHOCTb
@yurkyuu; cmpoums 2paguku aUHeUHOU QYHKYULL,
cOCmaegnAms  YpasHeHus. NpaMou Nno  3a0aHHLIM
VCI0BUAM:  NPOX0OAWel yepe3 08e MOUKU C
3A0AHHLIMU  KOOPOUHAMAMU, NPOX00saulel yepes
OGHHYI0 MOYKY U NAPALLebHOU OAHHOU NPAMOU;

cmpoums  epaguxu @dyHxyuu  suoa: y:|x|;
uccredosams  Qynkyuro  no  e€  2papuxy;
ULTIOCMPUPOBAMb € NOMOWbLIO 2PAPUKA PeabHYIO
3a6UCUMOCTb unu npoyecc no ux
XApakmepucmukam, 6bINOIHAMb  NPeodpa308anus
8bIPAdCEHULL, cooepaicauux MOOYIIb,
Xapaxkmepu3oeams 8K1A0 8b10AIOUUXCS
MaAmMemMamuKos 6 pasgumue MamemMamuku U UHbIX
HAyuYHblX 0ba1acmell, NOHUMAMb POlb MAMEMAMUKU 8
pazsumuu Poccuu.

I'nmaBa 3

CreneHb ¢ HaTypaJIbHBIM MTOKA3aTENIEM

7 CrerieHb U ee CBOICTBA

8 OngouwieH

KonTponbnas padora Ne 4

Crenenn c HaTypaJIbHbIM
IoKazarejieM | ee CBOICTBA.
[IpeoOpazoBanms BBIPKECHHM,
coJIepKaIInx CTEIICHU c
HaTypaJTbHBIM ToKa3aTeieM.

| o1 o1

BoinonHATe  HEcNoOXXHBIE  IpeoOpa3oBaHus s
BBIYUCIICHUS 3HAUYEHWM YHCIOBBIX BBIPAXKECHUH,
COJIepKAIIMX CTEIIEHU C HATypaJIbHBIM IIOKa3aTelIeM;
BBIIMOJIHATE HECJIOXKHBIE TPeoOpa3oBaHMs LENbIX
BBIPOKEHUI:  pacKpbIBaTh CKOOKH, TMPUBOAUTH
noJOOHBIE  CllaraeéMble; BBIIOJIHATH  HECIIOKHBIE
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Opnounen. JleficTBUS ¢ OgHOYICHAMU
(cimoxeHue, BBIUNTAaHUE, YMHOKEHHUE).
CgoiicTBa W rpaduK KBaIpaTHIHON
¢ynkumun  (mapaboma).  Pemienue
KBaJIpaTHBIX ypaBHEHUH:
epaguueckull memoo peuterus.

npeoOpa3oBaHus  JJiE  BBIYUCICHUS  3HAYCHHI
YHCIIOBBIX BBIPAXCHHUN, COJEPXKAIIUX CTENEHH C
HaTypaJbHBIM I[IOKa3aTejleM, HaxXOIUTh 3HAa4YCHHE
(GyHKIMM 10 33JaHHOMY 3HAYEHHUIO apryMEHTa,
HaXOJWTh 3HAYEHHE apryMeHTa 10 3aJaHHOMY
3HaYeHUI0 (YHKIMH B HECIOXKHBIX CHUTYaIHsX;
OTIpECIIAThH MOJIOKEHUE TOUKH MO e€ KOOpAMHATaM,
KOOpDAMHATBl TOYKM 1O €€ TOJIOKEHUIO Ha
KOOPAMHATHON TMJIOCKOCTH; MO TrpaduKy HaXOAUTh
00JIaCTh OTpE/IEICHUsI, MHOKECTBO 3HAYCHHUU, HYIH
¢byHKIUY, MIPOMEKYTKH 3HAKOIOCTOSIHCTBA,
IPOMEXYTKH BO3PACTaHHS " yObIBaHUS,
HauOosbIlllee M HAMMEHbIIee 3HAaYeHUS (QyHKUIUU;
IPOBEPSTH, SIBISETCS JIM JJaHHBIA rpadux rpadpukom
3alaHHON (YHKIIMM KBaApaTUYHOW, HCIIOIb30BATh
rpadUKu peabHbIX MPOLECCOB U 3aBUCUMOCTEN IS
ONpeNieIeHus] WX  CBOMCTB  (Hauboiblue U
HAaMMEHBIINE 3HAYCHNUs, IIPOMEKYTKH BO3PACTAHUS U
yObIBaHUS, obnactu MOJIOKUTETTHHBIX u
OTPHIIATENIEHBIX 3HAUEHWH W T.IL.); ONPEACIATH
npuOMIKEHHBIE  3HAYEHUS  KOOPJAMHAT  TOYKHU
nepeceyeHus: TpadukoB (QYHKIUN; onepuposamo
NOHAMUAMU cmenexu c HamypanibHoviM
nokasamenem, onepuposams NOHAMUAMU:
@YHKYUOHANbHAS 3A8UCUMOCTNL, (DYHKYUS, 2pApuK
@dynKyuu, cnocobwvl 3a0anusi GyHKYuU, apeymenm u
3Hauenue QyHKyuu, o0bIACMb  OnpeoeneHus U
MHOJCECBO 3HAYEHUUl (DYHKYUU, HYIU QYHKYUU,
NPOMENCYMKU 3HAKONOCMOSAHCMBA, MOHOMOHHOCMb
@dynxyuu, YEMHOCMb/HEUEMHOCMb dynxyuu;
8bINOIHAMb NPeoOpPA306ANHUS YENbIX BbIPANCEHUN.
oelicmeust ¢ 0OHOUNeHAMU (CNLOJCEHUe, BbIYUMAHUe,
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VMHOJICEHUE), CMmpoums 2epaguru  KeaopamuyHou
@yurkyuil,  uccredosamv  QyHKkyuio - no - eé
2paApuUKy; HAXO0UMb MHOJNCECMBO 3HAYEHUU, HYJIU,
NPOMENCYMKU 3HAKONOCMOSAHCMEA, MOHOMOHHOCIU
K8AOpamuuHou  QYHKYuu;,  UWLIHOCMPUPOBAmMs ¢
NOMOWbIO  2paAuUKa peanvHyl0 3a8UCUMOCIb  ULU
npoyecc no ux Xapaxkmepucmukam, UCNOIb308aMb
ceoticmea u 2pagux KeaopamuyHou QyHKyuu npu
peutenuy 3a0a4 U3 Opyeux yYuyeOHbIX NpeoMemosx
XapaKxmepucmuxam.

I'naBa 4 MHorousneHsl 17 BbInonHATE HECHOXKHBIE MPEOOPa30BaHMS IENBIX
9 CymmMma u MHoroueH. HelictBus c 3 BBIPDOKEHUM:  pacKpeiBaTh  CKOOKH, MPHUBOJUTH
Pa3HOCTh MHOTOYJICHAMHU (cmoxenue, NnoI0OHBIE CcllaraeMble; BBIMOIHITH MPeoOpazoBaHus
MHOTOYJICHOB BBIUMTAHUE, YMHOXCHHE). IENBIX BBIPAKCHHUA: JCHCTBHS C OJHOWICHAMU
10 [Ipouseenenue Paznoxenue MHOTOYJICHA Ha 6 (crmokeHue, BBIYMTAHUE, YMHOXKEHHE), JNCHCTBHUS C
OJTHOYJICHA U MHOKHTEJIM: BBIHECEHHE OOIIero MHOTOYJIEHAMU (crmoxeHmue, BBIUMTAHUE,
MHOTOUJICHA MHO>KHUTEJS 3a CKOOKH, YMHOXEHHUE); GbINONHAMb PA3IONCEHUE MHOSOUIEHO8
11 [TponsBenenune epynnupoeka. Pelienne KBagpaTHBIX 6 Ha MHOMCUmMeNnU OOHUM U3 CNOCco008: GblHeceHue 3a
MHOT'OYJIEHOB YpaBHEHUM: pasnodxcenue  Ha CKOOKY, 2pyNNUpo6Ka, 8vloeisims K8aopam CymMmbl U
KonrponbHble paboTel Ne 5 u Ne 6 MHOXMCUMeENU. Toorcoecmesennvie 2 PA3HOCMU OOHOYNEHO8, GbLINOIHAMb NPEoOPA308aHUsL
npeoopazoeanusl. aneedpaudeckux GulpadceHuti npu peuleHuu 3a0ad
Opyeux yueOHbIX NpeOMemos peuamsv YPAaeHeHUs.

CNOCOOOM PA3LONCEHUS HA MHOMCUMETNU,
I'naBa 5 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS 19 BrInonHATE HECNIOXKHBIE TPEOOPa30OBaHUS  IIEJIBIX
12 KBangpat cymmbr | @opMyiisl COKpAaIIEHHOTO 5 BBIpQXKECHHI: pacKppIBaTh CKOOKH, TPHUBOJIUTH
W KBaJIpar YMHOXEHHS: Pa3HOCTh KBaJIpPaTOB, nooOHBIE  cllaraeMble; HCIONB30BaTh  (OPMYITBI
pa3HOCTH KBaJpaT pa3HOCTH. Pa3noxkeHue COKpAIlIEHHOTO0  YMHOXKeHHUs  (KBaapaT CYMMBbI,
13 Paznocth MHOT'O4JIEHA Ha MHOKHUTEJH: 6 KBaJpaT pa3HOCTH, pPa3HOCTh KBAAPATOB) JIS
KBaJIpaToB, npumenenue Gopmyn coKpauwjéHHo2o YIPOIIEHUS BBIYUCICHUN 3HAYCHHUH BBIPAKECHUI;
CyMMa U VMHOMCEHUsl, NpuMeHenue @opmy OIMCHIBATh OTJICIbHBIC BBIIAIOIINECS PE3YJIbTATHI,
pa3HOCTh KyOOB | COKpawjénHo2o VMHONCEHUSL. MOJIyYCHHbIE B XOJE pa3BUTHS MAaTeMaTUKH Kak
14 IIpeoGpasoBanue | JeHCTBHA ¢ OJHOYWICHAMH M| 6 HayKH; 3HaTh PUMEPHl MAaTEeMAaTHICCKUX OTKPBITHIA
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LEJbIX MHOTOWICHAMH (cnmoxenue, U HUX aBTOPOB, B CBSI3M C OTEUECTBEHHOW U
BBIpXKCHUI BBIYHTAHHUE, YMHO>KEHHUE). BCEMUPHON UCTOPHUEHN; NMTOHUMATh POJIb MAaTEMATHKH
KonTponbusie pabotsr No 7 u Ne8 Toosrcoecmsenuvie npeobpaz08aHus. 2 B pa3Butuu Poccum; gwinonname npeobpazosanus
Mamemamuxa 6 pazeumuu Poccuu: Yenvlx BblpadceHuil: O0eucmeus ¢ O0OHOYIeHAMU
Ilemp I, wkona mamemamuueckux u (cnooicenue, vlyumanue, YMHoOJNCeHUe), Oeucmsus ¢
HA8U2AYKUX HayK, passumue MHO2OUNEeHaMU (cnoorcenue, gvlyumanue,
poccuiickoeo ¢hnoma, A.H.Kpoiios. VMHOOJICEHUE), 8bINOIHAMb pasznooicerue
MHO20UTIEHO8 HA MHOMCUMeENU OOHUM U3 CHOCO008:
8blHeceHUe 3a CKOOKY, 2pYNNUpPOBKA, UCHOIb308AHUE
@Popmyn  COKPAWEHHO20 YMHOMCEHUsL,  blOeIsIMb
Keaopam  CYMMbl U  PA3HOCMU  OOHOYNEHO8,
BLINOIHAMb npeobpazosansl aneebopauieckux
8bIPAdCEHUL NPU peuieHuU 3a0ay Opyux yueOHbIX
npeomemos; BLINOJIHAMb npeobpazosanisl
aneedpaudeckux GulpadceHuti npu peweHuu 3a0ad
Opyaux Y4eOHbIX npeoMemos;  Xapakmepuzo8ams
BKIIAO  BbLIOAIOWUXCA  MAMEMAMUKO8 6 pa3sumue
MamemMamuku U UHLIX  HAYYHLIX  obracmell;
NOHUMAMb PONb Mamemamuku 8 paseumuu Poccuu
I'aBa 6 Cuctembl TUHEHHBIX YpaBHEHUN 16 Pemars CHCTEMBI HECJIOKHBIX JINHEWHBIX
15 JIunelinpie VYpaBHeHHE C IByMsI IEPEMEHHBIMH. 5 YpaBHEHUMU; pemarb ~ CHUCTEMBl  HECIIOKHBIX
YpaBHEHUS C JIuneliHoe ypaBHEHME C JIByMs JMHEHHBIX  YpaBHEHUH, HaXOUTb 3HAYCHUE
JIBYMSI MEPEMEHHBIMHU. Ipsamas KaK (GYyHKIIMU 1O 3alaHHOMY 3HAUEHHUI0 apryMeHTa;
MIEPEMEHHBIMU U | epagdpuueckas unmepnpemayus HaxOJWUTh 3HA4YEHHE apryMeHTa [0 3aJaHHOMY
UX CUCTEMBI JUHEUH020 YpaBHeHUus ¢ 08yMs 3HAUEHUI0 (YHKIUU B HECIOXHBIX CHTYaIMsIX;
16 Pemenue cucrem | nepemennvimu. IloHATHE CHUCTEMBI 10 ONPENENATh MOJO0KEHUE TOUYKHU 0 €€ KOOpAMHATaM,
JINHEMHBIX ypaBHeHUM. Pemenue  cucrembl KOOpAMHATBI TOYKH IO €€ TIOJIOKEHHID Ha
YpaBHEHUU ypaBHEeHUH.  MeToabl  pelIeHHs KOOPJIMHATHOM  IUJIOCKOCTH;  CTPOUTH  Tpaduk

CHUCTEM JIMHEMHBIX YpaBHEHUH C
JIBYMSI TIEPEMEHHBIMU: 2paghuyecKutl
Memoo, METOJ TIOACTaHOBKHU, Memoo
cnooicenus. Cucmemvl  TUHEUHBIX

JUHEWHOW (YHKIMH; TpPOBEPATh, SBISIETCS JIK
NaHHbI rpaduk rpadgukoM 3agaHHON (QYyHKUIUU
JUHEWHOU; ONpeAensaTh NPUOMKEHHBIE 3HAYCHUS
KOOpJIMHAT TOYKHU IepecedeHus: rpapuKoB PpyHKINH;
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VpasHeHuii c napamempom.
OcHOBHbIE METO/IbI pereHus
TEKCTOBBIX 3ajau:

apudMeTHUeCKui, anreOpanvecKuid,
nepebop BapuaHToB. [lepBUYHBIC
NpPEICTaBICHUS O APYrUX METoJax
pemeHus 3a1ad (reoMETPUYECKUe H
rpadu4ecKre METO/IbI)

Penienune JIOTHYECKUX 3ajad.
Pewenue  nocuuweckux 3adau ¢
nomowbto epaghos, mabauy.

KonrponsHas padora Ne 9

WCITI0JI30BaTh CBOWCTBA JIMHEWHOW (PYHKIIMHU U €¢
rpaduK TpU peIIeHUU 3a]ad U3 APYTruX Y4eOHBIX
IPEeIMETOB; peIllaTh HECIOKHbIE CIOKETHBIC 3a7auu
pa3HBIX THIIOB HAa BCE apU(PMETHYECKHE JCUCTBUS,
CTPOUTH MOJIENb YCIOBUS 3a7auu (B BUIE TaOIUIBL,
CXEMBbI, PUCYHKA WM YPAaBHECHHsI), B KOTOPOU JaHbI
3HAUEHUS JIBYX U3 TPEX B3aMMOCBA3aHHBIX BEJIUYMH,
C IETbI0 TIOMCKA PEIICHUsl 3a7adyd; OCYIIECTBISTH
crocod ToWCKa pelIeHus 3aJadyd, B KOTOPOM
paccyXJIeHHe CTPOHUTCS OT YCIOBUS K TPeOOBAHHUIO
WIK OT TpeOOBaHMs K YCIOBHUIO; COCTaBIAThH ILIaH
pelIeHus 3a/1a4u; BBIJICTISAITh  OTAIBl  PEHICHUS
3a/layl; ~ WHTEPIPETHPOBATh  BBIUMCIUTEIbHBIC
pe3yabTaThl B 3ajade, MCCIENOBATh ITOJYYEHHOE
pelieHue  3ajadyd;  BbIIBUraTh  THIIOTE3bI O
BO3MOJKHBIX TPEACTbHBIX 3HAYCHHUSIX HCKOMBIX B
3aladye BENUYMH (AenaTh MPUKUIKY) pellaTh
HECIIO)KHBIE  JIOTUYECKHE  3aJa4d METOJIOM
paccyXJIeHU; BbIOUpATh MOAXOAAIIUN H3y4eHHBIN
METOJl  JUISi  PEIICHWH  W3YYCHHBIX  THIIOB
MaTeMaTUUYECKUX 3a7ad; Onepuposamv NOHAMUAMIU:
cucmemvl  YPAGHEHUU.  peuamsv — HeCl0JMCHble
cucmemvl JUHEUHBIX VPABHEHUU C NApaMempamil;
cocmasnams U - peulams  CUCMeMbl  JTUHEUHbIX
VpasHeHuil, npu peuweHuu 3a0ay Opyeux y4yeOHbIX
npeomemos; GblNOJHAMb OYEHKY Npasoonoooous
Pe3VIbmamos, NOaAY4aemvblX Npu peuleHuu cucmem
JIUHEUHBIX YPAGHEHUL NpU peuleHuu 3a0ay Opyeux
VueOHbIX npeomemos; 8b10Upams
coomeemcmeylowjue cucmemsl, OJisl COCMABLEHUS
Mamemamuyeckou Mooeiu  3A0AHHOU  pPeanbHOU
cumyayuu  uiu  NPUKIAOHOU  3adauu;  yMemb
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UHMEPNPEeMUpPO8ams  NOJYYEHHbIN NpU  peuleHul
cucmemvl  pe3yibmam 8 KOHMeKcme 3a0aHHOU
PEeanbHOU  cumyayuu uiu  NpUKiaoHol  3a0aqu;
cmpouma epaguxu JUHEUHOU @yHxyuil,
COCMAsusims ~ YPAGHEeHUss NpAMOU No  3A0AHHbIM
VCI08UAM.  NpOXOOswel uepe3 08e MOYKU C
3A0AHHLIMU  KOOPOUHAMAMYU, NPOX0osuell  yepes
OaHHYIO MOYKY U NAPANNENbHOU OAHHOU NPAMOU,
pewams  npocmele U  CLOJCHbIE 3A0A4U  PA3HBIX
Munos, a makace 3a0aiu NOSLIUEHHOU MPYOHOCMU,
UCNONL308AMb PA3HbIE KPAMKUE 3aNUCU KAK MOOeu
MEeKCMOo8  CIONCHbIX — 3a0ay 01 NOCMPOEHUs.
NOUCKOBOU CXeMbl U peweHuss 3a0ay, paziuyams
MoOenb meKkcma U MOOelb  peuleHus: 3a0adu,
KOHCMpYyupoeams K OOHOU  MOOeIU  peuleHus
HeCNI0JCHOU 3a0a4l pasHvle MOOeaU MeKCma 3a0ayu;
3HAMb U NPUMEHsIMb 00a cnocoba NoUcKa peulenus
3a0au (om mpebosanus K yCi08Uio U Om YCI08Usl K
mpeb08aHUI0);, MOOEIUPOBAMb PACCYHCOCHU NpU
noucKe peulenus 3a0a4 ¢ NOMOWDbIO 2pagh-cxembi,
8bl0eNIsIMb IMANbl peuleHus 3a0auu U COO0epHCaHue
Kaxco020 smana; ymems 8blOUpams ONMUMALbHBI
MemoO peuleHus 3a0ayu U O0CO3HABAMb 8blOOP
Memooa, paccmampueams  paziuyHvle  Memoobl,
HAXo00umv  pasHvle  peuwleHuss  3a0auu,  eciu
B03MOJICHO,  AHAIUZUPOBAMb  3AMPYOHEHUs  Npu
peweHuu 3a0au; 8bINOIHAMY pasznuyHvle
npeobpazosanus NpPeoNoHCEHHOU 3a0a4u,
KOHCMPYUpo8amy HOBble 3a0ayu U3 OAHHOI, 8 MOM
yucne obpammvie; UHMeEpPNpemupo8ams
8blUUCIUMENbHbIE  Pe3VIbMambl 6  3adaue,
uccne006amsy  NONYYEHHOe  peulenue  3a0auu;
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AHATUUPOBAMND BCEB03MOICHBIE cumyayuu
83AUMHO20  PACNONOMNCEHUs O08YX 00beKmos U
UBMEHEeHUe UX XAPAKMePUCmuK npu CO8MeCHHOM
08UdNCEHUU (CKOPOCMb, 8peMs, paccmosiHue) npu
peuteHuu 3a0a4 Ha 0sudiceHue 08yX 00beKmos8 KaK 6
O0O0HOM, MAK U 8 NPOMUBONOLONCHBIX HANPABIEHUAX,
UCCIe006ams — 6CEBO3MOJICHbIE — CUMYayuu  npu
peweHuu  3a0ay  HaA  OBUJICEHUe  No  peKe,
paccmampusams — pazuvle  CUCMeMbl  OMCHéma,
0CO3HABAMb U O00BACHAMb UOEHMUYHOCL 3A0aY
PA3HBIX MUNO0B, CEA3LIBAIOWUX MPU GeNUHUHbL (HA
pabomy, Ha NOKYNKU, HA OBUJICEHUE); 8bLOETSAMb MU
BEUYUHBL U OMHOUWEHUSL MENCOY HUMU, NPUMEHSIMb
ux nmpu  pewleHuu  3a0ay,  KOHCMPYUPOBAMb
cobcmeeHmble 3a0auu YKA3AHHbIX MUN0S, GblOCISAMb

npu peuienuu 3a0ay Xapaxmepucmuxu
paccmampusaemori 8 3a0ave CUumyayuu, OmiudHvle
om DPeanbHvix (me, om KOMOopbvlXx
abcmpazuposanucs),  KOHCMpPYUposams  HOBble

cumyayuu ¢ y4émom IMux — Xapakxmepucmuk,
pewams U KOHCMPYUposams 3a0aiu HA OCHOBe
PACCMOMPEHUST PeANIbHbIX CUMYAYUll, 8 KOMOPbIX He
mpebyemcs. MmouHblll BbIYUCTUMETbHBLI Pe3yIbman;
pewiams  3a0auu  Ha  OBUJICEHUE N0  peKe,
paccmampusas — pasHvle  CUCMeMbl  Omcdemd,
peuiams Jlocudeckue 3a0ayu PazHblMu Cnocooamu, 8
moM uucie, ¢ 08ymMs O10Kamu u ¢ mpems OJIOKAMU
OAHHBIX C NOMOWDBIO MAbOIUY, 081a0emb OCHOBHbLIMU
Memooamu peutenus CIOJHCEMHBIX 3a0auy:
aneebpauveckull, epaguueckutl, NPUMEHAMb UX 8
HOBBIX N0 CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

IToBropenne. Pemenne 3amayu. MiToroBeie KOHTpOIBHBIE PabOTHI (32 MEpBOE
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MTOJIYTOJTNE U 32 TOJT)

Uroro 102
8 kiacc
Howmep HaunmenoBanue OCHOBHOE CcOJIepKaHne KonnuectBo XapakTepucTuKa
TJIaBbl/ riaBbl/maparpaga 4acoB OCHOBHBIX BUJIOB Y4€OHOU J1€ATEIbHOCTH
naparpada

IToBTOpEeHME MaTepuaia 3a 7 Kjiacc 4

BxonHas KoHTposbHas paboTa 1
I'naBa 1 PanmonansHelie 1pobu 23 BhBIONMHATE HECTOKHBIE TPeoOpa3oBaHUs
1 Parmmonanbueie 1poOu v ux | Aneebpauueckas  Opodw.  JJonycmumvie 5 [ENIBIX BBIPAKEHUI: pacKpbIBaTh CKOOKH,
CBOICTBa 3HaueHus  NepemMeHHvlx 8  OpPOOHO- IIPUBOJIUTH 110/100HbIE claraembie;
2 CymMa U pa3HOCTb Ipo0eil | payuonaivsix BbIPANHCEHUSIX . 6 UCTIOJB30BaTh  (OPMYJIBI  COKPAIIEHHOTO
3 [IpousBeneHne u 4acTHOE Coxkpawenue aneeopauveckux Opooeil. 10 YMHOXEHUS (KBaJpaT CYMMBI, KBajpar
npoOeit Ilpusedenue ancebpauueckux Opobeu K pPa3HOCTH, PA3HOCTh  KBaJIpaToOB) IS
KonTposbubie padotsr Ne 1u Ne 2 obwemy 3Hamenamenro. [lericmeus ¢ 2 YIPOLIECHUS BBIYHCIICHU 3HAYEHUU
aneebpaudeckumu OpooOAMU.  CILONCEHUE, BBIPDOKEHHM;  BBITIOJHATH  HECJIOXKHBIE
gvluumanue, VMHOMCEHUe, oenenue, npeoOpazoBaHus JTPOOHO-TMHEWHBIX
6o36edeHue 6  cmenenb.  CBoMCTBa BBIPQXEHUI. HAXOAUTh 3HaUe€HUE (PyHKUINU
k M0 33a/laHHOMY 3HAa4Y€HUIO apryMEeHTa;
byuxuwn y :;' T'inepGona. HAaxXOOWTh  3HA4YCHMEC  ApryMeHTa IO
IIpeocmasnenue 06  acumnmomax. 32AHHOMY  3HaueHuio  GyHKIMM B
Henpepvisnocmo ¢hynxyuu. ViccnenoBanue HCCJIOKHBIX  CHTyalWsX,  OTNPCICTATH

¢ynkuun no e€ rpaduxy. CoicTBa
byHKIMIHA: obJacTh OTIpeIeTICHNUS,
MHOYKECTBO 3HAUEHUH, HYJIH, TPOMEXYTKH
3HAKOIOCTOSIHCTBA,

UEMHOCMb/HEYEMHOCMb, MIPOMEKYTKHU
BO3pacTaHUs U yObIBaHUS, HauOoOJbIIEEe U
HauMeEHblIee 3Ha4eHus. Ponb poccutickux
VUEHbIX 6  pa3sumuu  MamemamuKu:

MOJIOKEHUE TOUYKU M0 €€ KOOpauHaTaM,
KOOpJMHATBl TOUKHU IO €€ IMOJOKEHHIO Ha
KOOPJMHATHOM IUIOCKOCTH; MO TIpaduky

HaXOJUTh o0nacTb orpeseneHus,
MHOXECTBO 3HAa4eHUH, HYIM (PYHKIHUH,
IPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

MPOMEXYTKH BO3pacTaHUsi M YOBIBaHUS,
HauOoOJbIlleeE W HaWMEHBIEE 3HAYCHUSA
(GYHKIIMM;  TPOBEpSATh,  SBISETCS U
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11.J1. Yebviumes. Kocmuueckas npoespamma
u M.B.Kenowiu.

JNaHHbIH  Tpaduk TpadukoM 3amaHHOU
byHKIIN oOpaTHOM
IPONOPLUOHATIBHOCTH; OIpeNeNATh
npuOIMKEHHBIE  3HAYCHUS  KOOPAMHAT
TOUYKU IepecedyeHus: rpadukoB (GyHKLUIH;
UCTIOJIb30BaTh rpaduku peaTbHbBIX
IOPOLECCOB M 3aBUCUMOCTEH  JuId
OmpeieTICHUsI UX CBOWCTB (HAMOOJIbIINE U
HalMEHbIIME  3HAYCHMS, IPOMEXKYTKH
BO3pacTaHus U  yObIBaHus, oOnactu
MOJIOKUTEIBHBIX U OTPHLIATENIbHBIX
3HAYCHU I u T.IL.); OTIpeNIeNATh
npuOIMKEHHBIE  3HAYEHHUS  KOOpAMHAT
TOYKH TepecedeHus: rpadukoB (yHKIUH;
ONUCBHIBATH  OTJENbHBIE  BBLAAIOLIUECS
pe3ybTAThI, OJTYYCHHBIE B XO/I€ PA3BUTHUS
MaTeMaTHKH KaK HAyK{; 3HATh HPUMEPHI
MaTeMaTHYECKUX OTKPBITUH U MX aBTOPOB,
B CBS3M C OTEYECTBEHHOM U BCEMHUPHOM
UCTOpHEH; TIOHUMATh POJIb MAaTeMaTHKHU B
pa3sBUTHU Poccuu; onepuposamu
NOHAMUAMU: Qyukyuonanrvras
3asucumocms, QyHKyus, epapux GyHkyuu,
Ccnocobwl 3a0anusi YHKYUU, apeymeHm u
3HaueHue yHKYuU, 0061acmv onpeoeenus
U MHOJCECMB0 3HAYEHUU QYHKYUU, HYIU

@ynryuu, APOMEIHCYMKU
3HAKONOCMOSIHCMEA, MOHOMOHHOCb
@yHryuu, YEMHOCMb/HEeYEMHOCMb
Qyurkyuu;,  onepuposamev  NOHAMUAMU
epagux dyHryuu; 8bINOIHAMb

npeoOpazoeanusi  Yenvlx  BblPANCEHULL:
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Oelicmeust ¢ OOHOWIeHAMU  (CNLOJCeHUe,
sbluUmManue, YMHOJNCEHUe), Oelcmsus ¢
MHO2OUIeHamMU  (CLodiceHue, BbluumaHue,
VMHOOJICEHUE),  BLINOIHAMb  PA3NLOACEHUE
MHO2OUTIEHO8 HA MHONCUMENU OOHUM U3
cnocobos:  @vlHeceHue  3a  CKOOKY,
CPYNNUPOBKA,  UCNONb308AHUE  (POPMYIL
COKPAWEHHO20 ~ YMHOJMCEHUs,  8blOeNAMb
K6aopam CymMmbvl U pa3sHOCMU OOHOYLEHO8,
8bINOIHAMb npeobpazoeans
aneebpautecKux 8blpadjicenull npu peuenuu
3a0au  Opyeux  Y4eOHvblX  npeomemos
BbINOHAMbL — NPeobpazoéanus  OpoOHO-
PAYUOHATILHBIX BbIPANCEHULL: COKpALyeHUe
Opobell,  npusedeHue  areedPAUYEcKUx
opobeti Kk  obwemy  3HaAMeHameno,
Clodicenue, VMHOJICEHUe, OeneHue
aneebpauveckux  Opobeu,  8038edeHuUe
aneebpaudeckou Opobdu 6 HAMYpaibHyO,
8bINOIHAMb npeobpazoeans
aneebpauecKux 6blpadicenull npu peueHuu
3a0au  Opyeux  Y4eOHvblX  npeomemos
cmpoums epaguxu obpammoi
NPONOPYUOHATLHOCTIUY,  ULTIOCIMPUPOBAMb
c  NoMOwbHo epaguxa  peanvhyio
3asucumMocms  UAU  Npoyecc No  ux
Xapakmepucmukam, — Xapakmepusoeamby
BKIAO  BLIOAIOWUXCA  MAMEMAMUKO8 8
pazeumue MamemMamuky U UHbIX HAYYHbIX
obnacmeil; NOHUMAMb POIb MAMEMAMUKU
6 pazeumuu Poccuu

I'naBa 2

| KBagparssle KOpHU

19

OnepupoBatb Ha  0a30BOM  ypOBHE
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4 JeicTBUTEIbHBIC YKCTIA

) Apudmernueckuit
KBaJpaTHBIH KOPEHb

6 CaolicTBa
apu(METHIECKOTO
KBaJ[PaTHOT'O KOPHS

7 [IpuMeHeHne CBOWCTB
apu(METHIECKOTO
KBaJ[PaTHOT'O KOPHS

KonTponbubie padotsl Ne 3 u Ne 4

MHOXECTBO  palMOHAIBHBIX  YHCEIL.
CpaBHeHue paIMoOHaIbHBIX qrCell.
JlelicTBUSL ¢ palMOHAJIBHBIMH YHCJIAMH.
Ilpeocmasnenue payuoHaIbHO2O — YUCIA
oecaAmuuHoU 0pobbIo. [Tonsitne
MppallMOHAILHOTO Yuciia. Pacno3naBanme
UppalMoOHABHBIX ~ uncel.  [Ipumepsr
I0Ka3aTeIbCTB B anreodpe.

HppaunoHaibHOCTH qucia \/E .
IIpumenenne B reomerpuu. Cpasnenue
uppayuoHanbHulx  yucen.  Mnoowcecmeo
oeticmeumenbHvIxX uycer.
Apudmerndecknuii KBaapaTHBI KOPEHb.

Vpasuenuss euda X" =a. Ipagduxu
GyHryu: y= \/; . Uccnenosanue
byHKIIIN no eé rpaduky.
[TpeobpazoBanue BBIPKECHHM,
CoJIeprKaIInX KBaJIpaTHbBIE KOPHH:
YMHOXEHUE, JIeJICHUE, BBEIHECCHHE
MHOXXUTEIS ~ U3-TIOJl  3HAaKa  KOpHI,
BHeceHue MHOMNCUMeNsl No0 3HAK KOPH.
Ipocmetiwiue UPPAYUOHATIbHBLE

ypasHenus suoa Jf(x)=a,
JEX) =g (%)

MHOoHcecmea npocnbolx yucei.
PCII/[I/IOHCUZbele qucia. Hompe6Hocmb 6

uppayuoHanbHulx yucnax. Yucira u onumsl
ompeskos. llkona [Tugazcopa

becxoneurnocmo

MOHATUSIMU: apumeTHnyecKui
KBaJpaTHBIN KOpEHB; HCII0JIb30BaTh
CBOICTBA YMCEN U MpaBuja JCUCTBUUA TPU
BBITIOJIHCHUM  BBIYUCIICHUH;  OLICHUBAaTh
3HAQU€HHE  KBaJpaTHOr0  KOpPHI U3
MOJIOKUTEITHHOTO LEJI0TO YHUCIIa;
pacno3HaBaTh panuoHaIbHbIE u
UppallOHANIbHBIE ~ YHUCJAa;  CpPaBHUBATh
YHUCJIa; BBIIOJIHATH CPaBHEHHUE YHCEN B
peanbHBIX CUTYaIHsIX; BBITIOJIHATH
HECJIO)KHBIE TMPEeoO0pa30BaHUs BBIPAKEHUN
C KBaJgpaTHbIMM KOPHSMHU; HaXOIUTh
3HaueHue (QYHKIUUM 1O  3aJaHHOMY
3HAQYEHUIO  apryMEHTa; HaXOJIUTh
3HAQUEHHE aprymMeHTa [0 3aJlaHHOMY
3HAQYEHUI0  (QYHKIMM B HECIOXKHBIX
CUTYALMSIX; ONPEEIATh MOJI0KEHUE TOUYKH
nmo e€ KoopAuHaTaMm, KOOPJIWHATHI TOYKH
o €€ TOJIOKEHUI0 Ha KOOPAWHATHOMN
MIJIOCKOCTH; TI0 TpaduKy HaXOJAUTh 00JIaCTh
ONpeeeHs], MHOKECTBO 3HAUEHUH, HYJIN

byHKIIH, IIPOMEKYTKH
3HAKOITIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus U yOBIBaHUS, HAMOOJbIIEE U
HauMEHBIIIEE 3HAYECHUS GbyHKIUY;

ONUCBHIBAaTh  OTJEIBHBIE  BBIIAIOIIMECS
pe3ybTaThl, IOJIYYEHHBIE B XO/1€ Pa3BUTHUSA
MaTE€MaTHKU KaK HAayK{; 3HAaTh MPHUMEPHI
MaTE€MaTUYeCKUX OTKPBITUMA U UX aBTOPOB,
B CBA3M C OTEYECTBEHHOM W BCEMHPHOUN
UCTOPUEH; MOHUMATh POJIb MAaTEMAaTUKH B
pa3BUTUHU Poccun; onepuposambo
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NOHAMUAMU.  UPPAYUOHAIbHOE — YUCTIO,
K8AOpamHbiil KOpeHb, MHOIHCECTNBO
0eliCmeUmMeNbHbIX YUCTO, 2e0MeMPUIecKds.
unmepnpemayus, OelucmseumenbHuIxX Yyucei,
onepuposams NOHAMUAMU:
@DYHKYUOHANbHASA 3A8UCUMOCTNDL, (DYHKYUA,
epagpux  @ynxyuu, cnocobvl  3a0aHus
@yHKYUuU, apeymenm u 3HavyeHue QYHKYuu,
obnacme  onpedeneHuss U  MHOINCECMEO
3HaueHuti  QyHKyuu, HyIU  QyHKYUU,

NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb @yuryuu,
YEMHOCMb/HEUEMHOCMb dyHryuu;
onepuposams NOHAMUAMU epagux

QYHKYUY, BLINOIHAMY BLIYUCTCHUS, 8 MOM
yucie € UCHONbL30BAHUEM  NPUEMOS
PAYUOHATILHBIX BbIYUCTEHUL, CPABHUBAMD
payuonanvuvlie U UpPAYUOHATbHBIE YUCILA,
APUMEHAMb  NPASUd  NPUOTUIHCEHHBIX
BbIYUCTCHUL NPU peuleHUU NPAKMuUYecKux
3a0ay u pewteHuu 3a0ay Opy2ux y4eOHbIX
npeomemos; 3anucvléamv U  OKpY2isAmb
YUCTOBblE 3HAYEHUSI PEeaNibHbIX BEIUYUH C
UCNONb308AHUEM DPa3HbIX cucmem
uMepeHusi BbINOJHAMb NPeodpPaA3068anUs
BbIPAdICEHUL, COO0EPAHCAUUX  KBAOPATHbLE
KOPHU, 8blOeNAmb KeAopam CyMMbvl Ul
pasHocmu  08yulieHa 6  BbIPAICEHUSAX,
cooeparcauux K8aopammvle KOpHU,
pewams npocmetiwiue UPPAYUOHATbHBIE

ypasHenus suoa Jf(x)=a,
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\/f (x)= \/g (x); pewamv  ypasnenus

suoa X" =a; cmpoums epagux Gynkyuu
euoa  y=A/x; wwocmpuposamb ¢

nOMOUbIO epaguxa PeanvHyIo
3aeucumMocms Ui npoyecc  NO - UX
Xapaxmepucmukam, Xapaxkmepuzoeama
BKNAO  BbIOANWUXCS  MAMEMAMUKOE 8
passumue Mamemamuxyu U UHbLX HAYYHLIX
obracmetl, NOHUMAMb PONb MAMEMAMUKU
6 pazsumuu Poccuu

I'maBa 3 KBaznpaTHbsle ypaBHEHUs 21

8 KBagparnoe ypaBHeHue u KBagparusle  ypaBHeHus.  Henosinble 10
€ro KOpHU KBaJpaTHble ypaBHEHUA. JIMCKPUMHHAHT

9 JlpoOHBIEC parnoHaIbHBIC KBaJpaTHOTO ypaBHeHHs. Koauuecmeo 9
YpaBHEHHS KOpHell  K8AOpamuoz20  YPAGHEeHUs 6

Konrtponbnsie padotsr Ne 5 u Ne 6 3asucumocmu om €20 OUCKPUMUHAHMA. 2

dopmyna KOpHEH KBaJpaTHOIO
ypaBHeHusA. Teopema Buema. Teopema,
obpamnas meopeme Buema. Pemenue
KBaJIpaTHBIX YpPaBHEHUM: MCIIONb30BaHHE
dopMyiIbl Ul HAaxXOXJAEHUS KOpHEH,
noobop  KopHell €  UCNONb30BAHUEM
meopembl Buema. Keaopamnuie
ypasnenuss ¢ napamempom. Pemenue
MIPOCTEUINX JIpOOHO-TMHEHHBIX
ypaBHEHUH. Pewenue OpobHO-
payuoHanvhslx  ypasHenuu. (OCHOBHBIE
METOJIbl  PELIEeHUs TEKCTOBBIX 3ajau:
anreOpandeckuii. AHaJIN3  BO3MOXKHBIX
CUTyalluli  B3aUMHOTO  PacCIHOJIOKEHUs
00BEKTOB pu ux JIBHKCHHH,

OnepupoBatb Ha  0a30BOM  ypOBHE
TTOHSITHSIMH PaBEHCTBO, YK CIIOBOE
PaBEHCTBO, ypaBHEHHUE, KOPEHb
ypaBHEHUS, perieHue ypaBHEHUS;
MPOBEPSATH, SABIAETCS JIM JAHHOE YHUCIO
perieHueM YpaBHEHUS, pemiarhb

KBaJpaTHble ypaBHEHMs 1O (opmyie
KOpPHEH KBaJ[paTHOTO YpaBHEHMs; pellaTh
HECJIO)KHBIE CIOKETHBIE 3aJaud pa3HbIX
TUIIOB Ha Bce apu(pMETHUYECKHUE JIeHCTBHUS;
CTPOUTH MOJEb YCIOBMS 3ajauu (B BUJE
TabJINLBI, CXEMBI, pUCYHKa Wi
yYpaBHEHMsI), B KOTOPOM JaHbl 3HAUYEHUS
JIBYX U3 TPEX B3aMMOCBS3aHHBIX BEJINYMH,
C 1EIpI0 IIOMCKA pEUIeHMs 3a/layi;
OCYILECTBIIAATh CHOCOO TIOMCKA PELICHUS
3aJ1a4uM, B KOTOPOM PacCykJI€HUE CTPOUTCS
OT YCIOBHS K TpeOOBaHUIO WM OT
TpeOOBaHUS K YCIOBHUIO; COCTABIATH IUIAH
pelieHus  3aJauu; BBIJIETISITh  OTaIlbl
pelieHnss  3aJadd; ~ MHTEPIPETUPOBATH
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COOTHOIICHUSI O00BEMOB  BBIMOJIHIEMbBIX
paboT mpu COBMECTHOH paboTe.

BBIUMCIIUTENIbHBIE PEe3yJbTaThl B 3ajJaue,
UCCIIEOBaTh  IIOJyYEHHOE  pEILEHHE
3ajjauy; BBIJIBUT'ATh TUIIOTE3bI 0
BO3MOXXHBIX  IPEIENbHBIX  3HAYEHMSIX
UCKOMBIX B 3ajlaue BEJIMYMH (JesaTh
MIPUKUJIKY);

BbIOMPATh MMOAXOAIUI N3yUYEHHBII METOA
JUIsL  pEUIeHUM  M3YyYEHHBIX  TUIIOB
MaTeMaTHYeCKUX  3ajiay;  ONEepUpOBaTh

IIOHATUAMU: YpaBHCHHE, KOpPCHb
yYpaBHEHUS, paBHOCHJIbHBIC YpaBHEHUS,
o0nacTb olpeeNeHus YpaBHEHUS;

pewams  KeaOpamuvie  YPAGHEHUs U
VpasHeHusl, Cc800uUMble K KBAOPAMHBbIM C
nOMOWbIO MOACOECMBEHHBIX
npeobpazoeanull, peuams — Hecl0HCHbIE
K6aopammuvle YPAGHEeHUs. C NAPAMempom,
cocmaeiams U pewlamsv  K8AOpamHvle
VPABHEHUs, YPAGHEHUS], K HUM CBOOAUUECS,
npu  pewieHuu 3a0ay Opyeux YyueOHbIX
npeomemos; 8bINOIHAMb OYEHKY
npasoonooodus pe3yibmamos,
NOIYYAEeMbIX NPU PeeHUuUu KEaopamHbvlx
VpasHeHull npu peuwieHuu 3a0ay  Opyeux
VueOHbIX npeomemos; 8b10Upamo
coomeemcmeyiowue  ypaeHeuus, O
COCMAGIEHUsI MAMeMamu4eckol Mooeu
3Q0AHHOU  PealbHOU  cumyayuu  ulu
NPUKTIAOHOLL 3a0auu; ymembw
UHMEPNPemupo8ams — NOLYYEHHbIL  Npu
peweHuy  ypasHeHus, — pe3yivmam 8
KOHMeKcme 3a0aHHOU PeanibHOL CUmyayuu
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UMY NPUKIAOHOU 3a0a4u peuams OpoOHO-
JIUHeliHble VpasHeHusl; 8b10Upamb
coomseemcmeaylowjue  ypagHeHus, O
COCMAGIEHUSL MAMeMamu4eckol Mooeiu
3A0AHHOU  PeanbHOU  cumyayuu  uiu
NPUKIAOHOUL 3a0auu; ymembs
UHmMepnpemuposams — NOJYYEeHHbI — npu
pewienuu  ypaeHeHus, — pe3yibmam 8
KOHmMeKcme 3a0aHHOU pedibHOU cumyayuu
UIU  NPUKIAOHOU  3a0a4u  peuamsv
HeCl0JICHble VPABHEHUS 6 YENblX YUCIAX,

pewiamy ypaghenus euoa X' =a; pewams
VPABHeHUsi  CNOCOOOM — pPA3NIOANCEHUsI  HA
MHOJICUMENU U 3AMEHbl  NePeMeHHOU,
pewams HecuodCHble YPAGHEeHUs 8 YelblX
YUCIax. pewlamv Npocmuvle U CILOJNCHblE
3a0auu pasHuLIX MUNOB, A MaK€ce 3a0auu
NOBbLIUEHHOU MPYOHOCMU, UCNONb308AMb
pasHvle Kpamkue 3aNUCU KAK MOOenu
MeKcmos CLONCHBIX 3a0au onsl
nOCMpOoenUs. NOUCKOBOU CXeMbl U PeueHUs]
3a0au;, paszmuams MoOelb mekcma U
Mooenb peuteHus 3a0auu,
KOHCmpyupoéams K OOHOU  MoOdenu
pelieHUsi  HeClONCHOU  3a0adu  pasHble
Modenu — meKkcma — 3a0ayu;  3HamMb U
npuMeHsms 006a cnocoba NOUcKa peueHus:
3a0ay (om mpebOBaHUsi K YCI08UIO U OM
YCA08Usl K mpebosanuto);, Mooeiuposams
Paccyscoenus npu noucke peuleHus 3a0ay
C nomowpwplo  epag-cxemvi;,  8bl0ENAMDb
9mManvl peuleHus 3a0aiu U CcOOepiHCaHue
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Kaxcooeo smana; ymemov  8blOUpPaAmMb
ONMUMANbHBIU Memo0 peueHus 3a0a4u u
0CO3HAB8AMb 86100p Mmemood,
paccmampusams  paziuyHble  Memoobl,
Haxooums pasuvle peuleHus 3a0aqu, eciu
B03MOJICHO, AHATUZUPOBAMb 3AMPYOHEHUS.
npu  peweHuu  3a0ay;  BbINOJHAMb
PpasiuyHvle npeoopazosanus
NPeOlONCEHHOU 3a0ayll, KOHCMPYUpos8amo
HO8ble 3a0a4u U3 OAHHOU, 8 MOM YUCTe

obpammubvie; UHmMepnpemuposamso
sbIYUCTUMENbHBIE pe3yIbmamyl & 3adaue,
uccnedosams noJIy4eHHoe peuierue

361061‘{14,' anaiusupoeamsb 6CEe603MOIHCHbLE
cumyayuu 63auMHO2c0 pacnolodNCerus deyx

00beKmog u usMeHeHue ux
xapakmepucmux npu COBMECMHOM
08UdNCEHUU (ckopocme, epems,

paccmosiHue) npu  peuleHuu 3a0a4  Ha
o0sudiceHUue 08YX 00BbEKMo8 KaK 8 O0OHOM,
mak u 8 NPOMUBONOTIONCHBIX
HANpaeieHusx, uccneoosamos
BCEBO3MOICHBIE CUMYAYUU NPU peuleHul
3a0ay Ha osudIceHue no  pexe,
paccmampusams pasHovle cucmemvl
omcuyéma,; o0co3Hasamv U  0OBACHAMDb
UOEHMUYHOCb  3A0aY  PA3HLIX  MUNOS,
CBA3ZBIBAIOUIUX MPU BETUYUHBL (HA pabomy,
Ha NOKYNKU, HA O8UJICEHUE). 8blOeNsiMmb
OMU  GEIUYUHBL U OMHOWLEHUS MENCOY
HUMU, NPUMEHAMb UX NPU peuieHuu 3a0at,
KOHCMpYyupoeams  coOCmeenHvle  3a0ay
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VKA3AHHBIX — MUNO8;,  6bl0eNsAMb  NpU
peuienuu 3a0au Xapaxmepucmuxu
paccmampusaemoll. 8 3aoave Cumyayuu,
OMIUYHBLE OM PEAbHBIX (Mme, 0 KOMOPbIX
abcmpazuposanucy), KOHCMPYUpo8amay
HOBble —cumyayuu ¢ YYEMom  IMux
Xapakxmepucmux, pewams u
KOHCMPYUpo8ams — 3a0a4u  HA  OCHOBe
PACCMOMPEHUsL  PeabHbIX  CUMYayutl, 6
KOMOpuIX ~ He  mpeOyemcsi — MOYHbILL
BLIUUCTIUMENbHBIL  pe3yibmam,  peulams
3a0auu  Ha  OBUdCEHUe  NO  pekKe,
paccmampusas pasHovie cucmembl
omcuema 061a0embv OCHOBHBIMU
MEMoOamu  peulerust CIONCEMHbIX 3A0ay.
apugpmemuueckutl, aneebpaudeckull,
nepebop  8apuaHmMos,  2eoMempuiecKull,
epaghuyeckuil, NPUMEHAMb UX 8 HOBbIX NO
CPABHEHUIO C U3VYEHHBIMU CUMYAYUSIX.

['naBa 4 Hepasenctpa 20
10 UucnoBble HEPAaBEHCTBA U Uucnosbie HEpaBEHCTBA. CaoiicTBa 8
HX CBOICTBa YHCIIOBBIX HEPABEHCTB. ITpoBepka
CIpaBeNIMBOCTH HEPaBEHCTB npu
3aIaHHBIX ~ 3HAYEHUAX  TEPEMEHHBIX.

OnepupoBatb Ha  0a30BOM  ypOBHE
MOHATUSMHU: MHOX€ECTBO, HJIEMEHT
MHOXECTBA, IIOJAMHOXECTBO,
MPUHAIIEKHOCTD; OIEepPUPOBATH Ha

0a30BOM YpOBHE TMOHATHUSIMH: YHCIOBOE
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11 HepaBencta ¢ ogHoOM
MEPEMEHHOM U UX CUCTEMBI

HepaBenctBo ¢ nepemenHoi. Crtporue u
HECTpOTue HEPAaBEHCTBA. Obnacmo
onpedenenuss  Hepasencmea  (obnacmo
OONYCMUMbIX ~ 3HAYEHUl  NePeMeHHOLL).
[IpoBepka crpaBeAIUBOCTH HEPABEHCTB
MPU 3a/IaHHBIX 3HAYCHUSAX IEPEMECHHBIX.

Pemenue JIMHEMHBIX HEpPABEHCTB.
Cucremsl HEPABEHCTB c OJHOM
MIePEeMEHHOI. Pemenue CUCTEM
HEpPAaBEHCTB C  OJHOM  IEPEMEHHOM:
nuHelHblx.  M300paxkeHue — pelieHus
CUCTEMbl HEPaBEHCTB Ha  YHUCJIOBOM

npsAMOM.  3aluch  PELICHHUS  CUCTEMBbI

HCPaBCHCTB. MHO)KGCTBO, OJICMCHT
MHOXCCTBA, nycmoe, KOHeYHoe,
beckoneunoe MHOIMHCECNEBO0.
HO)IMHO)I(CCTBO. OrHomeHue
MPHUHAIJIC)KHOCTH, BKJIIOYCHUA,

paBeHcTBa. [lepeceuenue u oObeTUHEHNE
MHOXECTB. Ponb poccuuickux yuyénvix 6
paszsumuu mamemamuxu. JI.Junep.

10

KonTponbusie pabotsr Ne 7 u Ne 8

HEpPaBEHCTBO,  HEPABEHCTBO,  pEIICHHE
HEPaBEHCTBA; 3aJaBaTh MHOECTBa
MEPEUNCICHUEM HX 3JIEMEHTOB; HAXOIUTh
IIepeceyeHue, 00BbeAMHEHNUE,

IIOJIMHO>KECTBO B IIPOCTEHIINX CUTYALMX;
UCIIOJIb30BATh rpaduueckoe
IIPEJICTAaBICHUE MHOXXECTB ISl OIHMCAaHUs
pealbHBIX IPOLECCOB M SIBICHHUW, IIpU
pelieHuH  3aAady  JApyrux  y4eOHBIX
IIPEAMETOB; pewathb JIMHEHHbIE
HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA,
CBOJSINMECS K JIMHEMHBIM; IIPOBEPATH
CIPAaBEUIMBOCTb YHUCIIOBBIX HEPABEHCTB;
IIPOBEPATH, SIBISETCS JIM JAHHOE YHCIIO
pelIeHMEM  HEpPaBeHCTBA;  M300pakaTh
pelIeHUsT  HEpaBeHCTB  HA  YHUCIIOBOU
NPSIMOM; pelmarb CUCTEMBI HECIOKHBIX
JUHEWHBIX  yYpaBHEHUH, HEPABEHCTB;
n300pakaTh pEIICHUs HEpaBeHCTB U HUX
CHUCTEM Ha YHMCJIOBOW IPSIMOH; ONMCHIBATH
OTZAEIBHBIE  BBIAAIOIIUECS  PE3YJIBTATHI,
IIOJIy4EHHBIE B XOJI€ Pa3BUTHUS MaTEMaTUKHU
KaK HayKH; 3HATh IIPUMEPBI
MaTE€MaTHYECKUX OTKPBITHA U UX aBTOPOB,
B CBA3U C OTCYECTBEHHOW M BCEMUPHOMN
HCTOPHEN; OHUMATh POJIb MAaTEMaTUKHU B

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

xapakmepucmuKku MHodcecmea, 39J1eMeRm
MHOIHCEecmeada, nycmoe, KOHEYHoe u
beckoneuroe MHOIMHCECMBO,
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NOOMHOMNCECMEBO, NPUHAONEHCHOCHID,
BKIIIOUEHUE,  DABEHCMBO  MHOMCECME,
onepuposams  NOHAMUAMU:  cucmema
HEPABeHCme, onpeoensimo
NPUHAOTIEHCHOCTb IIEMEHNA MHOICECMEY),
00bEOUHEHUIO U NepecedenuIo MHONCECME;
3a0aeamsv ~ MHOJHCECMBO C  NOMOWbLIO
nepevucienus.  1eMeHmos,  Cl08eCHO20
onucanus; peutams JIUHeliHble
Hepagencmea ¢ napamempamu, ebloupams
coomeemcmaylowjue HepageHcmea 0
COCMABNEHUs] MAMeMamudecKol Mmooenu
3a0aHHOl  peanvbHOU  cumyayuu Uil
NPUKIAOHOUL 3a0a4u; ymembs
UHmMepnpemuposams — NOJYYEeHHbI  npu
peuwlenuy  HepaseHcmea  pesyibmam 8
KOHMmMeKcme 3a0aHHOU pedibHOU cCumyayuu
UMY NPUKIAOHOU 3a0ayu, COCMAsIamv U
peuiams,  cUCmemMvl  HEpAGeHCm8  Npu
peuwieHuy  3a0a4y  Opyeux  yuyeOHbIX
npeomemos; 8bINOIHAMb OYEHKY
npasoonooodus pe3yibmamos,
nonyYaemMvlx — Npu  peuleHuu - cucmem
JIUHEUHbIX HEPABEHCME NPU PeleHUuU 3a0ay
Opyeux yueOHbIX NpeoMemos;, GvloOupamo
coomeemcmeylowjue, HepaseHcmead Ul ux
cucmembl, ona cocmasnenus
Mamemamuyeckou — Mooenu  3a0aHHOU
PeanvHoll  cumyayuu Ui NPUKIAOHOU
3adavyu;,  ymemv  UHMEPNPEmMuposams
NONYYEHHbIU NpU peuleHuu  CUcmembl
pe3yiomam 8 KOHMeKcme  3a0aHHOU
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PeanvHol  cumyayuu Ui  NPUKIAOHOU
3a0aqu; Xapaxmepuzoeaniv 6K1A0
8bI0AIOWUXCA MAMEMAUKO8 8 pa3eumue
MAMeMamuKu U UHbIX HAYYHBIX 0Oaacmell,
HOHUMAMb POb MAMEMAMUKU 8 Pa38Umuu
Poccuu

I'maBa 5 CrteneHb ¢ LEIbIM IT0Ka3aTelIeM. DJIEMEHThI CTATUCTUKU 11

12 CreleHs ¢ [eabIM Crenenb c LIEJIBIM ~ TOKa3aTeJieM. 6
rokasaTesieM u ee cBorictBa | [IpeobpazoBanue JIPOOHO-JTMHEHHBIX

13 DJIEMEHTHI CTATUCTHKHU BBIDOKCHHUI:  CIIOXKEHHE, YMHOXEHHUE, 4

KonrponsHas pabora Ne 9 nenenve. TabmuuHoe U rpaduyecKoe 1

npeaACTaBJICHHUEC OAaHHBIX, crosiduaTeie

KpYIOBbI€ JIMarpamMmBel, rpadukmu,
MPUMEHEHHE JuarpaMM M TPaQuKoB s
OMMCAHUsl  3aBUCUMOCTEH  peaJlbHbIX

BEIMYMH, W3BJICUCHHE WH(OpMau U3
Tabnaui, auarpaMM U rpadukoB. Mepbl
pacceMBaHUs: pa3Max, oOucnepcus U
cmanoapmnoe omkaonenue. CiydaiiHas

U3MCHYHNBOCTBD. M3MeHYNBOCTH npu
HU3MCPCHUAX. Pemalonme IpaBujia.
3al<ouomepyocmu 6 U3BMEHYUBLIX
seUYUHAX.

BbINoNHATE HECNOXHBIE MpeoOpa3oBaHUs
JUIsL  BBIYMCICHHUS] 3HAUEHUM YHCIIOBBIX
BBIPQXCHUM, COAEpXKAILIUX  CTENEHU C
LEeNbIM  OTPULATENIbHBIM  IOKa3aTelieM;
BBINOJIHATh HECJIOXKHBIE MpeoOpa3oBaHUs
JpOOHO-TMHEWHBIX BBIPAXKEHHM; IOHUMATh
CMBICJI 3aIlUCHU YMCJIa B CTAHAAPTHOM BHJIE;
omepupoBaTh  Ha  0a30BOM  YpOBHE
MOHATHEM «CTaHAApPTHAs 3alMCh YUCIA;
UMETh NPEJCTaBICHUE O CTATUCTUYECKHUX
XapaKTEepUCTHKAX; NPEACTABIATh JAHHbBIE B
BUJIe Tabmui, [uarpamM, rpaduKoB;
YUTaTh MH(OPMAIMIO, MPECTABICHHYIO B
BUJE TaONMLbI, Juarpammbl, Tpauka;
ONIPENEIATh OCHOBHBIE CTaTHCTUYECKUE
XapaKTepUCTUKU  4YMCIOBBIX  HaOOpOB;
CPaBHMBAaTb OCHOBHBIE CTaTHCTUYECKUE
XapaKTePUCTHUKH, [TOJIyY€HHBIE B IIPOLIECcCce
pelleHNs] TPUKIATHON 3aJau, WU3Y4YECHHUs

pCajIbHOIro SIBJICHUS, onepupoeamsbs
NOHAMUAMU CMEeNneHu cmeneHu C Uejbim
ompuyamelbHbim nokasamenem,

onepupoeamv NOHAMUAMU. CMoLOYamyle U
Kpyeosble ouazpammol, mabauybl OAHHLIX,
Haubonvulee U HauMenvbliee 3HAYEHUs
8bIOOPKU, PA3ZMAX 6bIOOPKU, OUCNEPCUsl U
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CMAHOApmHOe  OMKIOHeHUe, — CLYYAlHAs
UBMEHYUBOCTNL, ONEPUPOBAmMb NOHAMUAMU
[CAYYAUHASL UBSMEHYUBOCMb,  BbINOIHANMDb
npeobpazosanusi  OpOOHO-PAYUOHATILHBLX

BHIPANCEHULL: COKpaweHue opobetl,
npugedenue ancedpauveckux opooei K
obwemy  3HaAMeHamelio, crodicenue,

VMHOJCEHUe, — OelleHue  aneedpauteckKux
Opobell,  8038edenue  aneebpauyeckoll
0pobu 68  HAMYPANLHYIO U Yeayio
OMPUYAMENLHYIO  CIENnelb,  GbINOJIHAMb

npeoopazosanisl aneebpauieckux
BbIPADICEHULL NPU peuleHUuu 3a0au Opyeux
VueOHbIX npeomemos; BbINOIHAMb
npeobpazosanus BbIPANCEHUI,
coodepycawyux — cmenemu ¢ - Yeavblmu
ompuyamenbHbiMu noKazamensimu,

nepexooums om 3anucu 6 uoe CmeneHu ¢
YenvimM OmpuyamenbHblM NoKasamenem K
3anucu 8 Bude OpoOU; _ BbINOJHAMD
npeobpazosanus u Oelcmeusi ¢ YUCIAMU,
3aNUCAHHBIMU 8  CIMAHOAPMHOM — 8UOe;
u3eneKamo ungopmayuro,
npeocmasieHHylo 6  maoauyax,  Ha
ouazpammax,  epaguxax,  cocmasisime
maobauysl,  CMpoumv  OuAspaMmbl U
epaguxu Ha ocHoee OAHHbIX; U36LEKAMb,
UHmMepnpemuposams U npeoopa306vleams

ungopmayuio, npeoCcmasieHHy10 8
mabnuyax, Ha ouazpammax, epagukax,
ompascarouyio ceolicmea u

XapakmepucmuKku pealbHblX Nnpoyeccoe U
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AGNEHULl, Onpedensams CMamucmuiecKue
xapakxmepucmuxu 6bl00pox no maobauyam,
ouazpammam,  epaguxkam,  BbINOJHAMb
CpasHeHue 6 3aBUCUMOCMU Om  yeau
pewleruss 3a0aqu;, peuams HeClONCHble

3a0avu no Mamemamuyeckou
cmamucmuxe.
[ToBropenue. Pemenne 3agau. UIToroBeie KOHTPOJIbHBIE pabOTHI (32 MEPBOE MOJIYTOAUE 7
1 32 TOJT)
Hroro 102
9 kJacc
Howmep HaumenoBanue OcHoBHOE cojiepKaHue KonuuecTtBo XapakTepucTuka
TJIaBbI/ riiaBbl/maparpada 4acoB OCHOBHBIX BHJIOB YU€OHOU NEATCIIEHOCTH
naparpada
IToBTOpEeHNEe MaTepuana 3a 8 Kiacc 4
BxonHas KoHTposbHast paboTa 1
I'maBa 1 KBagpatuunas QpyHKIUs 22 Haxonute  3HaueHue  (QyHKIMH IO
1 DyHKIUH U UX CBOMCTBA [lonstue ¢ynkuuu. CpoiicTBa (QyHKUIMIA: 5 3aIaHHOMY 3HAYCHUIO aprymMeHTa;
2 KBanpaTHblil TpexuneH o0nacth oIpeJiesIeHus, MHO’KECTBO 4 HaxXoJuUTh  3HAuU€HHE apryMmeHTa 1o
3 KBanparnunast QyHKOusS ¥ | 3HAYEHUH, HYIIH, MIPOMEXKYTKH 8 3aJJaHHOMY  3HayeHHI0  (QYHKIUU B
ee rpauk 3HAKOIOCTOSIHCTBA, HECJIOKHBIX  CUTYalMsIX;  ONpPEeIeNsiTh
4 CreneHHas GyHKIMSA. | Y€MHOCMb/HEUEMHOC®, IPOMEKYTKH 3 MOJIO)KEHWE TOYKH MO €€ KOOpAUHaTaM,
Kopens N-ii cTenenu BO3pacTaHMs U yObIBaHMs, HauOoJIbLIEEe U KOOP/AMHATBl TOUKU IO €€ MOJIOKEHUIO Ha
KOHTpOHbHHe pa60TLI No 1u No 2 HAUMCHBIIICC 3HAUYCHUS. Henpepblel-tocmb 2 KOOpI[I/IHaTHOI\/JI IUIOCKOCTH, IIO rpa(l)I/IKy

Gyuryuu. CaoiicTBa u rpaduk HaXOJUTh o0nacTh olpezeneHus,
KBagpaTHuHoil  ¢dyHKuuM  (mapabona). MHOKECTBO 3HAY€HUH, HYyIu (QYHKIUH,
Ilocmpoenue  epagpuka  KeaopamuuHou HPOMEXYTKU 3HAaKOIOCTOSIHCTBA,
@ynxyuu no moukam. Ilpeobpazosanue NPOMEKYTKH BO3pacTaHusi W yOBIBaHWS,
epaguxa  pynryuu y=1f(x) ona HauOoJblllee U HaWMEHBIee 3HAYCHUS
nocmpoenus 2pagukos @yHkyui euoa (yHKIEM;  TPOBEPATH,  ABISCTCS A

JaHHbIM  rpaduk rpadukoM  3amaHHOU
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y=af (kx+b)+c. Ipapux  @ynxyui

y=a+——. Haxoxnenue HyJel
X+b

KBaJ[paTUYHON  (PYHKIUH, MHOdMCECmBa

3HaYeHul, NPOMENCYMKO8

3HAKONOCMOAHCMEA, NPOMENCYMKOB

monomonnocmu.  Ipagux  @ynxyui

y=3x Hcnonvzosanue ceoticms

@QyHKyuli  npu  pewleHuu  ypAaeHeHUll.
Keaopamnwviti  mpéxunen, paznoocenue
K8AOPAMHO20 MPEXYIEHA HA MHONCUMETIU.

GYHKIMM  KBaJpaTHUYHOM; HCIIOJIb30BATh
rpaduKy  pealbHBIX  MPOIECCOB |
3aBUCHUMOCTEH  JIJIs1  ONpeAeneHus  HX
CBOMCTB (HaWOONbIIME ¥ HAMMCHBIINE
3HAYEHUS, MPOMEXYTKH BO3pacTaHusi U
yObIBaHMS, OOJACTH TMOJIOKHUTEIbHBIX U
OTPUULATENIBHBIX ~ 3HAYEHUH U T.OL.);
OTPENCNATh TMPUOIKEHHBIC  3HAYCHHUS
KOOpJMHAT TOYKH IepeceueHus: rpadukoB
byHKUMA;,  onepupoéamv  HOHAMUAMU.
@yHKYUOHANbHAA 3a8UCUMOCTb, (YHKYUS,
epagux  @pyuKkyuu, cnocodovl  3a0anusl
@dyHKyUU, apeymenm u 3HauyeHue QyHKyuu,
obracmv  onpeoeneHus U  MHOIHCECMBO
3HaueHuti  QyHKyuu, HYIMW  QYHKYUU,

NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCb @yukyuu,
YEMHOCMb/HEUEMHOCMb @dynxyuu;
cmpoums  2paguxu K8AOpamuiHou
@dynkyuti, uccneoosamsv @GyHKyuio no eé
epaguxy; Haxooums MHOHCECMB0
3HaueHull, HYU, APOMENCYMKU
3HAKONOCMOSIHCMEA, MOHOMOHHOCIMU
K8aOpamuiHou @dynxyuu;

ULTIOCMPUPOBAMb ¢ HOMOWbIO 2paghuxa
PeanvHyio 3a8UCUMOCTb UIU NPOYECC NO UX
XapakmepucmuKam,

ucnoivzoeams  ceolicmea U - epagux
K68AOpamu4Hol @QyHKyuu npu peulenuu
3a0a4 u3 Opyeux y4eOHuIX NpeomMemos Ux
XapakmepucmuKam, onepuposamu
NOHAMUAMU 2PAPUK PYHKYUU;, CcmMpoums
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epaghuxu JIUHEUHOL, K8aopamu4Hou
@yHxyuil, 0bpammuoil
NPONOPYUOHATLHOCIU,  (DYVHKYUU — 8U0dA:

k
y=a+— y=vx, y=¥x, y=|;

Ha npumepe K8AOPAMUYHOU
@ynryuy, ucnoavzosams npeodPaA308aHUsL
epagpuxa Gpynxyuu Y=F(X) o nocmpoenus
epaguxos  ynxyuii -y =af (kx+b)+c;
PACKIaobléams Ha MHOCUMenU
K8aOpAmHublll  MpEXUJIeH.

I'naBa 2 YpaBHEHNs 1 HEPABEHCTBA C OJTHOM MEepEeMEHHON

5} YpaBHEHHUS C OJTHOU bukeaopamuvie  ypasnenus.  Memoowi
MePEeMEHHOM peulenus YpasHeHul.  Memoo 3aAMeHbl

6 HepaBencrBa nepemenHou. Ypaenenus, ceooumvle K

TIEPEMEHHOMN

KonrtponbHast padota Ne 3

JUHEeUHbIM U KeaopamuwviMm. PenieHue
MIPOCTENIINX JPOOHO-ITMHEWHBIX
YPaBHEHHUH. Pewenue OpobHO-
payuonanvusix ypasHenuti. Keadpamnoe
HepageHcmeo U e2o peuieHus. Pewenue
K8AOPAMHBIX HEPABEHCME: UCNONb308AHUE
ceoticmg U epaguxka  KeaopamuyHou
@yHKyuy, memoo uHmepsanos. 3anuce
peutenus  K8AOPAMHO20  HEePABEeHCmEdA.
Pewenue  keadpammvix  Hnepasencms.
Pewenue yenvix u 0podoHo-payuonanbHbix
HepageHcme  MemoooM  UHMEPBAJIOs.
Pemienue cucteM HEpaBEHCTB C OIHOM
TIEPEMEHHON: K8aopammuwvix. Ypasnenus 6
yenvix yucnax. Hcmopua eonpoca o
HAX0MHCOeHUU dopmyn KOpHell

OnepupoBarb Ha  0a30BOM  ypOBHE
HOHSTUAMU: HEPaBEHCTBO, PEILICHHE
HEPAaBEHCTBA; IIPOBEPATh, ABIAETCA JIU
JAHHOE YHCIIO PpEIIEHUEM HEpPaBEHCTBA,
u300pakaTb pelleHHs] HEpPaBEHCTB Ha
YHCIIOBOM MpsIMOM; MO rpaduKy HaXOAWUTh
IIPOMEXYTKH 3HAKOIOCTOSIHCTBA;
n300pakaTh pEHICHUS HEPABEHCTB U UX
CHUCTEM Ha YMCIOBOW IPSIMOM; ONMHMCHIBATH
OTJENBHBIE  BBIJAIOIIMECS  PE3YyJIbTaThl,
TIOJIyYEHHBIE B XOJI€ Pa3BUTUS MAaTEMaTUKU
KakK HayKH; 3HATh MIPUMEPBI
MaTEMAaTHUYECKUX OTKPBITUH U MX aBTOPOB,
B CBSI3U C OTEUECTBEHHOW W BCEMHPHOMN
HCTOpHUEN; NMOHUMATh POJIb MAaTEMaTHKU B

pa3BUTHU Poccun; onepuposams
NOHAMUAMU: ~ CUCMeMAd  HepageHCms;
onepuposamu NOHAMUAMU:
@PYHKYUOHANBHASA 3A8UCUMOCTb, DYHKYUS,
epaghux @dynxyuu, NPOMENHCYMKU
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aneebpauveckux YpaeHeHull  cmenexell,
oonvuux uemvipéx. H. Tapmanvs, .
Kapoano, HX. A6ens, D.Ianya.

3HAKONOCMOAHCMEA; onepuposamu
NOHAMUAMU: HEPABEHCMEA, UCHONb308ANb
Memoo UHmMep8anos OJisi peuleHus Yyeavix u
OpOOHO-PAYUOHATILHBIX HEPAGeHCmE,
peuiams HepaseHcmsea ¢ napamempamil;
8v10Upamo coomeemcmeyouue
HepaeeHncmaa ons  cocmaeneHus
Mamemamuyeckou — Mooenu  3a0aHHOU
peanvHou  cumyayuu  UlU  NPUKIAOHOL
3a0ayu;,  ymemb  UHMEPNPemuposamy
NOJIYYeHHbI NpU  peuleHUuU HepageHcmeda
pe3yibmam 8  KOHMeKcme  3a0aHHOU
peanvHou  cumyayuu  UlU  NPUKIAOHOL
3a0ayu; cocmaeiamo U peuams, CUCmemMbl
HepageHcme npu peuleHuu 3a0ay Opyeux
VUEOHbIX NpeoMemos, BbINOIHAMb OYEHKY
npasoonoooodus pe3yibmamos,
noIyYaemMvlx — Npu  peweHuu - cucmem
JIUHEUHbIX HepaABeHCME NpU peuleHuU 3a0ay
Opyeux yuebOHbIX NpeoMemos;, 6vloupamo
coomeemcmayloujue, HepageHcmed Ui ux
cucmemol, ons cocmasneHus
mamemamuyeckol — Mooeiu  3A0AHHOU
PeanvHol  cumyayuu Uiy NPUKIAOHOU
3a0ayu;,  ymemsv  UHMEPNPemuposamy
NOJYYeHHbI NpU  peueHuu cucmemul
pesyibmam 8  KOHmMeKcme  3a0aHHOU
PpeanvHoU  cumyayuu Ui NPUKIAOHOU
3a0auu; cocmasnamo u  pewamso
K8aopammovle YpasHeHUs, YPAGHEeHUsl, K HUM
ceoosuuecs, npu peweHuu 3a0ai Opyeux
VUEOHbIX NpeoMemos, peuiamv O0pOoOHO-
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JIUHeliHble VPaBHeHUs1; sb1OUpams
coomeemcmeyowue  ypagHeHus, 0.
COCMABIEHUsL MAMEMAMUYECKOU MOOenu
3A0aHHOU  peanvHou  cumyayuu — uiu
NPUKAAOHOU 3a0ayu, ymemv
uMmepnpemupogams  NOJYYEHHbIl  NpU
peweHuu  YypaeHeHus, — pe3yibmam 8
KOHmMeKcme 3a0aHHOU PeasibHOU CUmyayuu
U NPUKIAOHOU  3a0aqu;  peuiamo
HeCN0MNHCHble YPAGHEeHUs 8 YenblX YUCIAX,

pewams ypasnenus euda X" =a; pewams
YpasHeHuss CnocoOoM  paslodfCeHus Ha
MHOJMICUMENU U 3aMeHbl  NepeMeHHOU;
cmpoums  epaguxu K8aopamu4Hou
@yuryui; xapaxmepuzo8amb 8K1A0
8bI0AIOWUXC MAMEMAMUKO8 8 pa3sumue
MAmMemMamuKy U UHbIX HAYYHBIX obracmetl;
NOHUMAMb POJib MAMEMAMUKY 8 PA38Umuu
Poccuu

I'maBa 3 YpaBHEHMS M HEPABEHCTBA C ABYMsI IEPEMEHHBIMU 17
7 YpaBHeHUA c JIBYMs | YpaBHEHHE C IBYMsI IEPEMEHHBIMU. 10
NIEPEMEHHBIMU U ux | Merozasl pelieHus: CHCTEM YpaBHEHUH C
CUCTEMBI IBYMs IEPEMEHHBIMU: 2paghuueckuil
8 HepaBenctBa ¢ AByMsI | Memoo, METOJ MIOACTAHOBKH, METO[ 6
MNEPEMCHHBIMU nu HUX | CIHOKEHUS. AHAJIN3 BO3MOKHBIX
CUCTEMBI CUTYallMi B3aUMHOTI'O PacIOJIOKEHUS
KonTponbnas padora Ne 4 00BEKTOB MPHU UX JBUKEHUH, 1

COOTHOIIIEHUS 00HEMOB BBITIOTHAEMBIX
paboT Mmpu COBMECTHOM padore.

Onpenensat NpUONMKEHHBIC 3HAYCHHS
KOOPJIMHAT TOYKH IepecedeHuss rpapuKoB
GYHKIMW;  onepuposéamv — NOHAMUSIMU.
cucmemvl YypagHeHUll, CMpoums epaguxu
K8aOpamuuuou  QyHKyul, ucciedo8ams
@ynkyuto no eé epaguky, pewamo
npocmoule U CIOJCHblE 3A0aYU PA3HLIX
Munos, a makxdce 3a0ayu NOBbIUEHHOU
MpYOHOCMUY,  UCHONb308AMb  DA3HbLLE
Kpamkue 3anucu Kak MoOenu MmMeKCmos
CNIOJCHBIX  3a0ay 0Nl NOCMPOeHUs
NOUCKOBOU CXeMbl U peuleHus 3a0ay;
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paszi4ams  Mooelb meKcma U Mooeilb
peutenus  3a0auu, KOHCMPYUPOBAMb K
O0HOU  MOOenU  peuleHUsi  HeCLONCHOU
3a0ayu pasHvle MOOeiu MeKcma 3a0aqu;
8bl0eAMb 3MaAnvl peuwleHus 3a0avu U
codepoicanue Kaxicoo2o SmMana; ymems
8b1OUPAMb ONMUMATLHBIU MEMOO PeuleHUs.
3a0a4u U O0CO3HABAMb BbIOOP Memood,
paccmampueams  paziuyHble  Memoobl,
HAX00Uumb pasHvle peuieHus: 3a0aqu, eciu
B03MOJICHO, AHAIUZUPOBAMb 3AMPYOHEHUs.
npu peutenuu 3a0ay; UHMEPNPemuposanms
BLIMUCTUMENbHbIE PEe3YIbMambvl 6 3a0aye,
uccneoosams HOJLYYeHHOe peuteniue
3a0auu; AHATUZUPOBAMb BCEBO3MOICHBIE
cumyayuu 83auUMH0O20 PACHONONCEHUST O8YX

00vekmos u UMeHeHue ux
Xapaxkmepucmux npu COBMECIMHOM
O8UINCEHUU (ckopocmb, epems,

paccmosinue) npu  peweHuu  3a0a4  Ha
ogudiceHue 08YX 00beKMOo8 KaK 6 OOHOM,
max u 8 NPOMUBONOTIONCHBIX
HANPasiIeHusIx; uccneooeams
BCEBO3MOJICHbIE CUMYAYUU NPU  PeuleHUuU
3a0ay Ha osudicerue no  pexe,

paccmampusams — pasHvle cucmembl
omcuéma.

I'naBa 4 ApudmeTnueckasi 1 reOMeTpUYeCcKas IpOrpeccuu 15 OnepupoBatb Ha  0a30BOM  ypOBHE

9 Apudmernueckas Yucnosas MOCTIeI0BATEIbHOCTD. 7 HOHATUSAMHU: MOCJIEI0BATENbHOCTb,

nporpeccus [Tpumepsr YHCIIOBBIX apudmeTHIecKas nporpeccus,

10 I'eomerpuueckas MOCIIeI0BATEIbHOCTEH. Bbeckoneunsie 6 reoMeTpuuecKasl  MPOrpeccHs;  pemaThb

nporpeccus MOCJIeIOBATENBHOCTH.  ApudMeTHuecKas 3aJjaud Ha MPOTPECCHU, B KOTOPHIX OTBET
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Kontposbabie padotst Ne 5 u No 6 nporpeccust u eé CBOJIICTBA. 2 MOXKET OBITh MOJYyYEH HEMOCPEACTBEHHBIM
I'eomerpuueckas nporpeccus. Popmyna nojacuéToM ©Oe3 mnpuMeHeHus GopMy;
00we20 unena u CyMmbl n NEePEbiX 4IeHO8 ONKCBHIBATH  OTHENbHBIE  BBIJAIOIIUECS
apugmemuueckol  ceomMempuieckol  u PE3yJIbTaThl, IOJIyYEHHBIE B XO/I€ Pa3BUTHS
npozpeccuil. Cxoosuyascsa MaTeMaTHKU KaK HayKH; 3HAThb IPUMEPHI
2eomempudeckas npozpeccus. 3aoaua MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB,
Jleonapoo [luzanckoco (Pubonauuu) o B CBS3U C OTCYECTBEHHOH M BCEMHPHOH
Kponukax, yucia Duoonauuu. 3adava o UCTOpUEH; MOHUMATh POJIb MAaTeMaTHUKU B
wWaxmamuou oocke. Cxooumocmo pa3BUTHN Poccuy; onepuposambu
2eoMempuyecKol npocpeccuu. NOHAMUAMU: nocneo08amenbHOCb,

apugmemuueckasi npoepeccus,
2eomempuieckas npopeccusi;

pewams 3a0a4u HA ApPUPMEMU4ecKyro u
2eoMempuiecKyro npozpeccuio;
xapakmepu3oeams — 6K1A0  8blOAIOUJUXCA
MAmMemMamukos 6 pazeumue Mamemamuxu
U UHBIX HAYYHLIX obnacmeti, NOHUMAMDb
ponb mamemamuxu 6 pazgumuu Poccuu

I'maBa 5 OneMeHThl KOMOMHATOPUKH U TEOPUH BEpOSITHOCTEH 13 BeiOupare  moaxonmsdmmi  U3y4YCHHBIH

11 OneMeHTbl KOMOMHATOPUKH Crnyuaiinbie OTIBITHI 9 METOJ JUIsl PEIICHUH HW3YyYEHHBIX THUIIOB

12 HauanbHble cBeeHus U3 (9KCHEPUMEHTBHI), JJIeMEeHTapHbIe 3 MaTEeMaTUYECKUX  3a/ad; OIHCHIBATh

TEOPHUH BEPOATHOCTEN CIIy4alHBIC COOBITHA (ucxompr). OTJENIBHBIE  BBIJAIOIIMECS  PE3YJIBTATHI,

KonrtponsHas pabora Ne 7 BeposiTHOCTH  37€MEHTapHBIX COOBITHA. 1 IIOJIyYEHHBIE B XOJ/I€ Pa3BUTHsI MATEMaTUKU

CoObITus B CIy4aiHBIX KCIIEpUMEHTaX U KaK HayKH; 3HATh PUMEPHI

ONaronpusATCTBYIOIIUE 3JIEMEHTapHbIE
coObiTUsd.  BeposTHocTH — cilydalHBIX
coObITHiA. ONBITEI ¢ PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMHU COOBITHUSIMH.
Knaccuueckne BepOSTHOCTHBIE OIBITHI C
WCTIONB30BAaHMEM MOHET M  KYOHWKOB.
[IpencraBinenre COOBITHI C TMOMOIIBIO
nuarpamMMm Oiiepa.  [IpoTuBOMONOXKHBIE

MaTEMaTHYECKUX OTKPBITUN U UX aBTOPOB,
B CBA3M C OTEYECTBEHHOM M BCEMHPHOH

UCTOpPHUEH;
IIOHUMATh POJIb MATEMATHKNA B Pa3BUTUHU
Poccuu; Xapaxkmepuzoeama 8K1a0

ebzdaiowuxc;z mamemanmuxkoe 6 paseumue
mamemamuKu U UHblX HA)YYHbIX 06]1(16‘7’}’161/7,'
HOHUMAmMb poOlb Mamemamuxku 6 paseumuu
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coObITHSI, OOBEIUHEHHE U TEepECeUCHHUE
COOBITHH. [IpaBuno CJIOKEHUS
BEPOATHOCTEH. Cny4yaitHbIi BBIOOD.
[IpencraBienue -SKCHepUMEHTa B BUIE
JepeBa. HeszaBucumbie COOBITHSL.
YMHOXEHHE BEPOSTHOCTEH HE3aBHUCUMBIX
COOBITUH. ITocaenoBaTenbHBIE
HE3aBUCHUMBIC HCIBITAHUA.
[IpencraBnenue 0 HE3aBHCHUMBIX
COOBITHSX B JKH3HU.

Ilpasuno VMHOMNCEHUS,
nepecmanosKu, Gaxmopuan yucaa.
Couemanus u  4ucilo  CoOYemauull.
@opmyna yucaa couemanuu. Tpey2onvHux
Ilackana. Oneimbl ¢ OOALUWUM UUCIOM
PABHOBO3MONCHBIX 91eMeHMAaAPHbLLX
cobvimutl. Buiuucnenue eeposmuocmetl 6
ONbIMAX ¢ NPUMEHeHUeM KOMOUHAMOPHbBIX
@opmyn. Ucnbitanus beprymim. Ycnex u
Heyaauda. BepositHocTu coObITHI B cepuu
ucInbITaHui bepHyn.

3HaKOMCTBO  CO  CIIy4allHBIMHU
BEJIMYMHAMU Ha TPUMEPax KOHEYHBIX
JTMCKPETHBIX CITy4alHbIX BCJIUYMH.
Pacnpenenenue BEPOSATHOCTEM.
Marematndueckoe oxumganne. CBOWCTBO
MaTeMaTudeckoro oxxumanus. IloHsThe o
3aKkoHe Oompmmx uwucen. M3mepeHue
BeposiTHOCTel.  IlpumeHeHwe  3aKoHa
OOIBIIHNX qucen B COIIMOJIOTHH,
CTpPaxOBaHUH, B 31paBOOXPAaHEHUH,
obecnieueHnn 0€30MAaCHOCTH HACCJICHUS B

POCCMM,' umenio npedcmaeﬂenue o
6eEPOAMHOCMU Cﬂyuaﬁnoeo CO6blmuﬂ,'
oyeHusamsv 6eposAMHOCmMb cobvimus 6

npocmeuuux cayuasx; umems
npeocmasieHue O poau  NPAKMUYEeCKU
00CMOBEPHLIX u Mano8eposMHbIX
cobbimuil,  OYeHUusamv  BEPOSMHOCHb
peanvHblx  cobbimuil U s6IeHuUll 8
HeCN0MNCHBIX cumyayusix; 061adems
OCHOBHBIMU Memooamu peuenus

CIOJICEmMHbIX  3a0a4:  apugmemudeckull,
aneebpaudeckuii, nepebop  BapPUAHMOS,
2eomempudecKutl, epaghuueckutl,
NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C
USYUEHHbIMU — CUMYAyusx, Onepuposams
NOHAMUAMU. CLYYAUHBIL ONbIM, CYYAUHBIU
8b100p, ucnslmatue, nemMeHmapHoe
caydatiHoe cobvimue (ucxoo),
Klaccuieckoe onpeoenexue 8eposimHoCmu
CAy4atiHoeo  cobvimus, onepayuu  HAo
CYYAUHBIMU COOBIMUAMU, NPeOCmAasisimb
ungopmayuro ¢ nomowpio Kpy2oe Jinepa;
pewiams 3a0ayu no KOMOUHAMOpuUKe U
meopuu  8eposmHocmeli  HAd  OCHOGE
UCNONb306AHUSL  U3YYEHHBIX Memo0o8 U
000CHOBbIBAMD peutenue;
xapakxmepu3oeams  6K1A0  6bl0AIOUSUXCA
MaAmemMamurKos 8 pazeumue Mamemamuxu
U UHLIX HAYYHBIX obOaacmell, NOHUMAMb
PpOoNb Mamemamuku 8 pazeumuu Poccuu
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Yype3BbIYAMHBIX  cUTyalusx. HMcmoku
meopuu eposIMHOCMEN: CIMPaxoeoe 0eio,

azapmmuvle  Uepbl. b.Ilackans, A
bepuynnu.
[ToBropenue. Pemenne 3agad. IToroBeie KOHTPOJIBHBIE paOOTHI (32 MEPBOE MOJIYTOANE 19
Y 32 TOJT)
Hroro 102
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OIIMCAHUE YYEBHO-METOANYECKOI'O _
N MATEPUAJIBHO-TEXHUYECKOI'O OGECIIEYHEHUSA OBPA3OBATEJIBHOU
JAEATEJIBHOCTH

HopmaTuBHbBIE JOKYMEHTHI, IPOrPaMMHO-METOUYECKOe o0ecneYeHne, T0KAIbHbIE AKThI
1. @enepanbHblil TrocylAapCTBEHHBIM 00pa30BaTENBLHOTO CTaHAApTa OCHOBHOIO —OOIIETro
obpazoBanus (npuka3z Munobpaayku PO ot «17» nexadpst 2010 rona Ne 1897) ¢ nuzmMeHneHussMu
(mpuka3z Muno6praayku P® ot «29» nekabps 2014 roga Ne 1644);

2. TlpumepHasi OCHOBHast 00pa30BaTENBbHON MPOrpaMMbl OCHOBHOTO 0OILIEro 00pa3oBaHUS
(pemenue denepaibHOrO Y4eOHO-METOAMYECKOT0 OOBEAMHEHUS MO O0IeMy 0Opa3oBaHUIO OT
«8» anpens 2015 rona Ne 1/15).

YueOHO-MeToquYeCKHE MATEPUATbI
1. YMK

Anrebpa. 7 knacc : yue0. mist odmieoopasosar. yupexaenuit / FO.H. Makaperae, H.T'.
Mungok, K.M. Hewmkos, C.b. CysopoBa; non penakuuedn C.A. TemskoBckoro. — M :
[Tpocsemenwne, 2016 — 256 c. : ui.

. Anrebpa. 8 xnacc : yueb. ansa oOuieodpaszonar. yupexaenuid / KO.H. Makapeiues, H.I'.
Munmok, K.M. Hemxo, C.b. CyBopoBa; mon pemakuueir C.A. TemskoBckoro. — M :
IIpoceemenue, 2017 — 287 c. : ui.

Anrebpa. 9 knacc : yue0. mis obmeobpasosar. yupexaennii / FO.H. Makaperues, H.I'.
Mungok, K.M. Hewmkos, C.b. CyBopoBa; non penakuuedr C.A. TemskoBckoro. — M :
[Tpocsemenue, 2017 — 271 c. : un.

2. IleyaTHble ocoous

2.1. Kommekt tabnui «Maremaruka. Anredpa. 7-11 knace». HarnsaHoe mocobue / M.:
Cnextp-M

2.2. TTopTpeTsl yueHBbIX-MaTeMaTUKOB. JIeMOHCTPallMOHHBINA MaTepua Jisl IKoibl / M.: Alipuc-
JnngakTuka

3. KomnboTepHble 1 HHPOPMALMOHHO-KOMMYHHKALIMOHHbIE CPeACTBA 00y4eHus:
3.1 DnekTpoHHOE U31anue «Maremaruka, 5-11 knacc. [Ipaktukym», 3A0 «1Cx».

3.2 DnekrponHoe u3nanue «OTkpeiTas Maremaruka 2.5. @ynknuu u rpapukm», OO0
«DU3UKOHY.

4. UndopmanuoHHbICe HCTOYHUKH

4.1. http://fcior.edu.ru/ - enuHoe OKHO JAOCTYyIA K 00pa30BaTeIbHBIM pecypcam [aara
obpamenusi: 17.06.2015]

4.2. http://school-collection.edu.ru — equnas KosekIus nudPOBLIX 00pa30BaTEIbHBIX PECYPCOB
[nata obpamenus: 17.06.2015]

4.3. http://www.fipi.ru/ - ¢penepanbHbIii HHCTUTYT MEIArOTUYECKUX H3MEPEHUIT: HOPMATHBHO-
npaBoBas 6a3za OI'D, oTkpbIThIA OaHK 3amanus OI'D (Maremaruka) [1ata oOpaieHus:
17.06.2015]

4.4. http://alexlarin.net/ - uaopmarmonHas nmomaepxka npu moaroroske k OI'D mo Mmarematuke
[maTa oOpamenus: 17.06.2015]

4.5. http://sdamgia.ru/ - o6pa3zoBartenbHbII MOPTAJ JIJIs MOJATOTOBKH K 9K3aMEHaM [1aTa
obpamenus: 17.06.2015]

5. Texuu4eckune cpeacTBa
5.1. IlepcoHaJIbHBII KOMIIBIOTED
5.2. MynbTuMenuitHas 10cka
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6. YueOHO-IpaKkTHYeCKOe 000pPyA0BaHUE
6.1. AynutopHasi 10CKa ¢ MarHUTHON TTOBEPXHOCTHIO U HA0OPOM TIPUCTIOCOOICHHH ISt
KpeTUIeHHsT TaOJIHI

6.2. Jlocka MarHuTHas ¢ KOOPJIMHATHOM CETKOM
6.3. KOMIUJIEKT HHCTPYMEHTOB KJIAaCCHBIX: JIMHEIKA, TpaHCTIOPTUP, YroiabHUK (30°, 60°),
YTOJbHUK (45°, 45°), nUpKyIb

IIJIAHUPYEMBIE PE3YJIBTATBI U3YUYEHHUSA YYEBHOI'O IIPEJIMETA

BorinyckHuK Hay4yuTcs B 7-9
KJj1accax
(17191 HCIOJIb30BAHUS B
MOBCEHEBHOM KM3HH U
o0ecrieyeHUs1 BO3MOKHOCTH
YCHENIHOTO MPOA0JIKEHHS
o0pa3oBaHusi Ha 0a30BOM YPOBHe)

BbInyCKHUK MOJyYUT
BO3MOSKHOCTH HAYYUTHCS B 7-9
KJaccax AJ1s odecrneyeHus
BO3MO’KHOCTH YCIIEIIIHOTO
MPOIO0JIKEeHUS 00pa3oBaHMsI HA
0a30BOM U yri1y0JéHHOM YPOBHSX

JJ1eMEeHTHI
TeOpUH
MHOKECTB U
MaTeMaTHYeCcK
01 JIOTHKH

-OnepupoBate Ha 0a30BOM YpOBHE

IIOHATHUAMMU: MHOXCCTBO, JJICMCHT
MHOXXECTBA, IHOAMHOXKECTBO,
MMPHUHAIC)KHOCTD,

-3aJ1aBaThb MHOXKECTBaA

MEPEUYUCIICHUEM UX DJIEMEHTOB;
-HaXOJUTh MEpECECUCHHUE,
o0benMHEHHe,  IIOJAMHOXKECTBO B
IIPOCTEUIINX CUTYALHSIX;
-onepupoBatb Ha 0a30BOM YpOBHE
MOHATUSIMU: ONPEICIICHUE, aKCUOMa,
TeopeMa, 10Ka3aTebCTBO;

MIPUBOJINTH MPUMEPHI u
KOHTPIPUMEDPBI I NTOATBEPKHEHUS
CBOHUX BBICKA3BIBAHUM

- Onepuposams NOHSAMUSIMU.
onpeodenieHue, meopema, aKcuomd,
MHOMHCECMBO, Xapakmepucmuxu

MHOIHCECMEBA, INNEMEHM MHOINCECNBA,
nycmoe, KOHedYHoe U beckoneunoe

MHODICECMBO, HOOMHOICECMBO,
NPUHAONEHCHOCD, BKIIIOUEHUe,
PABEHCMBO MHONCECME;

- uzobpadxcamv  MHONCECm8A U
OMHOULEHUE MHONCECE C NOMOUWBIO
Kpyeos Jiinepa;

- ompedenamv  NPUHAOTIEHCHOCHb
anemenma MHOHCECBY,
00beOUHeHUIO u nepeceueHuro
MHOJHCECME;

- 3a0a6amv MHOJNCECMEO C NOMOUWBIO
nepeyucieHus 9/1eMeHmos,
CIIOBECHO20 ONUCAHUS,

- onepuposamu NOHAMUAMU:
8bICKA3bIBAHUE,  UCMUHHOCMb U
JIOJICHOCTb BbICKA3bIBAHUS,
ompuyarue 8bICKA3bIBANUL,

onepayuu Hao 6blCKA3bIBAHUAMIU: U,
U, He, YCIOB8HbIE 6bICKAZbIEAHUSL
(umniauxayuu),

- cmpoums BbICKA3bIBAHUS,
OMPUYAHUST BLICKA3LIBAHULL.

B noBcetHeBHOM KU3HHM M NIPH M3Y4YCHHH APYTUX MPEIMETOB:

- HCIIOJIb30BATh rpaduueckoe
OpeJCTaBIeHUEe  MHOXECTB  JUIs
ONMCAHWs PEANTBHBIX MPOIECCOB U
SIBJICHUH, MIPU PEIIEHUH 33/1a4 APYTHX
y4eOHBIX IPEIMETOB.

- cmpoums YenouKu yMo3axKuio4eHuil
Ha OCHOBe UCNONb308AHUS NPABUT
JIO2UKU,

UCNONIBb308aMb MHOJICECEA,
onepayuu ¢ MHOJICECmMEamu, ux
epaguueckoe npeocmasnenue s
ONUCAHUS PEATIbHBIX NPOYECCO8 U
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A61eHull

Yucaa - OmnepupoBarh Ha 0a30BOM YpOBHE | - Onepuposambw NOHAMUAMU.
MOHATUSMH:  HATYPAJIbHOE  YHCIIO, | MHOJCECMBO HAMYPANbHbIX HUCE],
[[eJI0€ YUCII0, OOBIKHOBEHHAs APOOb, | MHOJICECMBO yenvix yucer,
JIeCATUYHAss  ApoOb,  CMEIIAHHAS | MHOJCECMBO PAYUOHANbHBIX HUCE],
IpoOBb, panoHaIbHOe YHCIIO, | UPPAYUOHATbHOE yucno,
apuMeTHYECKUMA KBAJIPATHBIN | K6AOPAMHbBIL KOPEHb, MHONCECMBO
KOPEHB; oeticmeumenbHuIxX uucer,
-MCTIOJIb30BaTh CBOMCTBA YHCEN W | ceoMempuyeckas  UHmepnpemayusi
npaBWiia JCHCTBUI MPU BBHIMOTHCHUU | HAMYPATbHBIX, Yenvlx,
BBIYMCJICHHM; PAYUOHANBHBIX,  OeUCNEUMENbHbIX
-HCIIOJIB30BAaTh MPHU3HAKU JEITUMOCTH | uuces,

Ha 2, 5, 3, 9, 10 npu BBINOJHEHHH | - HOHUMAMb U OOBACHAMb CMBLC]
BBIUMCJICHUA W PEIICHUN HECIOXKHBIX | NOZUYUOHHOU 3ANUCU HAMYPATbHO2O
3a/1a4; yucna,
- BBINIOJIHSTh OKPYTJICHHUE | - BbINOAHAMb GbIYUCAEHUS, 8 MOM
paIMOHAIBHBIX YUCEN B COOTBETCTBUH | HUCAe C UCNONb308AHUEM NPUEMOB
C TIpaBHUJIAMH; PAYUOHANBHBIX BLIYUCTEHUL,
-OLICHMBATh 3HAYCHUE KBAJIPaTHOIO | - 8bINOIHAMb OKpyeJieHue
KOPHSI W3 TIOJIOKHUTEIBHOTO IEJIOTO | PAYUOHANbHBIX YUCel C 3A0AHHOU
YuCia; MOYHOCMbIO;
- pacrmo3HaBaTh PAIMOHATIBHBIC W |- CPABHUBAMbL PAYUOHATbHLIE U
HUPpALMOHATIBHBIC YHCIA; UppaAyUOHaIbHble YUCIA,
- CpaBHUBATh YMCIIA. - mpeocmasnamv  PAYUOHAIbLHOE
YuUC0 8 8ude 0ecAmudHou 0poou
- YNops004usams yucaa,
3anucanHvie 8 8uoe 0ObIKHOBEHHOU U
odecsamuyHou Opoou;
- Haxoauth HOJ m HOK uyucen u
WCIIOJIb30BaTh WX TIPU PEIICHUHN
3a7ad4.
B noBceiHeBHO KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:
- OLIGHUBATh PE3YNbTAThl BEIYUCICHUH | - npUMeHAmMb npasuia
MIPH PEIICHUN PAKTHYECKUX 3a/1a4; NPUOTUIHCEHHBIX — BIYUCTEHUL  NpU
- BBINONHATH CPAaBHEHHE UHCEN B | pelleHUuu HnpaKkmuyeckux 3aoad u
peaTbHBIX CUTYAIUSX; peweHuu 3a0ay  Opyaux y4eOHvix
- COCTaBISITh YHUCIIOBBIE BBIPAKEHUS | npeomemos;
P PEIICHUH TMPAKTUYCCKUX 3a7ad U | - BbINOIHAMb cpaeHeHue
3a/1a4 u3 JIPYTHUX YUEOHBIX | pe3yibmamos  GblUUCNeHUll  npu
MIPEIMETOB. pewieHuy npakmuyeckux 3aoay, 8
mom yucie NPUOTUINCEHHBIX
BbIYUCTICHULL,
- cocmasnamb U OYEHUBAMb
YUCTIOBbLE BLIPANCEHUS. NPU PeUleHUU
NPAKmMuyeckux 3a0ay u 3a0a4 u3
Opyeux yueouvlx npeomemos;
- 3anuceieamv U OKpY2lsAmb
YUCnoBble  3HAYEHUS.  PealbHblX
BENUYUH C UCNOIb3068AHUEM DA3HLIX
cucmem usMepeHusl.

ToxXIecTBeHH | - BoInmonHaTh HECJIOKHBIE | - Onepuposamsw NOHAMUAMU

ble peoOpa3oBaHus JUIS  BBIYUCIICHHUS | CIeneHu c HAmMypaibHbiM
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npeodpa3oBaH
us

3HAYEHUW YHUCJOBBIX  BBIPAKEHHIA,
coJIeprKaIInX CTETIEHU c
HATYpaJIbHBIM [I0Ka3aTejeM, CTEIEeHU
C O CIbIM OTpULATCIIbHBIM
MOKa3aTeseM;

- BBITIOJIHATH HCCJIOKHBIC
peoOpa3oBaHus IIENIbIX BBIPAKCHUIA:
packpbiBaTh  CKOOKH,  TPHUBOIUTH
MO/I00HBIE ClIaraeMeble;

- HCII0JIb30BATh bopmybl

COKpAILIEHHOI'0 YMHOXEHHUs (KBaJpar
CYMMBI, KBaJpaT pa3HOCTH, Pa3HOCTb
KBaJ[paToOB) UL YIPOILEHUS
BBIYMCIICHUM 3HAYECHUH BBIPAKCHUM;

- BBITIOJIHATh HECJIOKHbIE
npeoOpa3oBaHusi  JPOOHO-TMHEUHBIX
BBIPAXCHUM M BBIPAXECHUH  C
KBaJIpaTHBIMU KOPHSIMHU.

nokasamenem, CmeneHu ¢ Yenvim
ompuyamenbHbiM HOKA3AMenem,

- 8BINOIHAMb NPE0OPA30BAHUSL YETIbIX
BbIPANCEHUI: oeticmaus c
OOHOUNIeHaMU (cnooicenue,
8bIYUMAHUE, YMHOJICEHUE), OeUCmBUs
¢  MHO2OYLEHAMU (cnodcenue,
8blUUmMAaHUe, YMHOJCEHUE),

- BbINOIHAMb pasnodiceHue
MHO20UTIEHO8 HA MHOMCUMeNU OOHUM
U3 cnocobos. 8viHeceHue 3a CKOOKY,
2PYNNUPoOsKa, UCNONb308aAHUE
Dopmy COKPAUWEHHO20 YMHONCEHUSL,
- evloenams Ke8aopam CyMMul U
PA3HOCIU 0OHOUTICHO8,

- packiaoviéamv HA MHONCUMENU
K6AOpaAMHblil  MpPEXUIeH;

- GbINOIHAMb  NPeodpPa308aHUs
8bIPANCEHUU, COOEPHCAUUX CMENEeHU
c yenvimu ompuyamenbHbIMU
nokasamensaimMu, nepexooums — om
3anucu 6 6ude CMeneHu ¢ YeubiM
ompuyamenvHbiM  noxazamenem K
3anucu 6 suoe opoou,

- GbINOIHAMb  NPeodpPa308aHUs
OPOOHO-PAYUOHATILHBIX BbIPAICEHULL:
cokpawjeHue Opobeti, npusedeHue
aneebpaudeckux Opodei K oduemy

3HamMeHameno, clodcenue,
VMHOJICEHUE, oeneHue
aneebpaudeckux opobeu, 6036e0eHuUe
aneebpauieckoll opoou 8
HamypaioHyio u yenyio
OMPUYAMENLHYIO CIMENEeHb,

- GbINOIHAMb  NPeoopPa308aHUsA
BbIPANCEHUI, cooeparcanjux

K6a0pamHule KOPHU,

- evldensimb K8aopam CyMMbl UIU
PasHoCcmu 08y4jleHa 6 BbIPANCEHUSX,
cooeparcaumux K8aopammubvle KOPHU,

- BLINOIHAMbL  NPeobPA306aAHUS
BLIPANCEHUU, COOEPAHCAUUX MOOYTb.

B noBceqHeBHOM KU3HM U NPU M3YYECHUH APYTHX NPEeIMETOB:

- IIOHUMAaTh CMBICJI 3alllMCu YHucila B
CTaHJapTHOM BHJIE;

- omepHpoBaTh Ha 0a30BOM YpOBHE
NOHSTHEM  «CTaHIApTHas  3allKCh
9HCIIaY.

- GLINOIHAMb NPeodpa3oeanus U
oeticmeus ¢ 4Uciamu, 3anUcaHibimMu
8 CMAHOApMHOM BUde;

- GbINOIHAMb  NPeoopa308aHuUs
aneebpaudeckux — BblpaNfCeHutl npu
peuteruy  3a0a4  Opyeux yueOHviX
npeomemos.

YpaBuenus u
HEPaBEHCTBa

- OmnepupoBarh Ha 0a30BOM YpOBHE
MOHSTUSIMH: PAaBEHCTBO, YHCIIOBOE

- Onepuposams
VpasHeHue, HepaseHCMmeo,

NOHAMUAMU:
KOpeHb
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paBEHCTBO,  YpPaBHEHHE,  KOPCHb
YPaBHEHHUs, PELIEHUE YpaBHEHMS,
YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelICHUE HEPABEHCTBA;

- IIPOBEPSTH CIIPABEIIIMBOCTD
YHCIJIOBBIX PABEHCTB U HEPABEHCTB;

- pewiatb JIMHEHHBIE HEpPABEHCTBA U

HECJIOKHEBIE HEPaBEHCTBA,
CBOISIINECS K TUHEHHBIM;
- pemiaTb  CHUCTEMBI  HECJIOMXHBIX

JIMHEWHBIX YpaBHEHUH, HEPABCHCTB;
- TpOBEpATH, SBIAETCA JIM JaHHOE

YHCII0 peleHrneM ypaBHCHHS
(HepaBeHCTBA);

- pemarb KBaJpaTHbIC YPaBHEHUS TI0
dbopmyie KOpHEH KBaIPaTHOTO
YpaBHCHHS,

- u300paxaTh peuieHuss HEPABEHCTB U
MX CUCTEM Ha YMCJIOBOM NMPSMOU.

VPaBHeHUsl, peuleHlUe HepaseHCmad,
PABHOCUNbHBIE YPABHEHUSA, 001ACb
onpeodenenus VpasHeHus
(Hepasencmea, cucmemvl YpasHeHUl
UU HEPABEHCMB),

- pewiamsv JuHelHble YPAGHEeHUs U
VPasHeHus, c80OUMble K JTUHEUHbIM C
nOMOUWbIO MOAHCOECMBEHHBIX
npeobpazosanuil;

- pewlams K8AOpamHule YPaGHEeHUs. U
VpasHeHus, c800UMble K
K68AOpamHuim c HOMOUBIO
MOAHCOeCMBEHHbIX NPEo0dPA3068aHUIL;

- pewambw OpoOHO-TUHelIHbLE
VPaBHeHus1;
- pewamny npocmeuiuiue

UpPAyUOHAIbHBIE YPABHEHUSI  8UOA
\/f (x)=a, \/f (x) :\/g(x) ;

- pewiams ypasnenus euoa X" =a;

- pewamsv YpasHeHus: Cnocobom
PA3N0dCeHUsi  HA  MHOXMCUMeENU U
3aMeHbl NEPEeMEHHOLL,

- UCNONIBL306AMb MEMOO UHMEPBATLO8
05l peuwleHusi yeavix U OpoOHO-
PAYUOHATIbHBIX HEPABEHCME,

- pewams JUHElHble YPAGHEeHUs U
HepaseHCcmea ¢ napamempamis,

- peuiamv HeclodCHble K8AOPAMHbLE
VPasHeHUs ¢ napamempom,

- pewiamv HECIOMNCHble CUCTEMbL
JIUHEUHBIX VpasHeHull c
napamempamu,

- pewams HeclodNCHble YPABHEHUs 8
YenbIX YUCTAX.

B noBceqHeBHOM KH3HHU U IPU U3YYCHHUH NIPYIUX NPEAMETOB:

- COCTaB/SITb M peulaTb JIMHEHHBIC
yYpaBHEHUs IIpU pEUICHUU 3a1ad,
BO3HUKAIOIIUX B JIPYrUX Y4eOHBIX
npeaMeTax.

- cocmaesyiinib U peulaniov JUHelHble

u Keaopammovie YpagHeHus,
YpasHeHus, K HUM  CB0OAWUECs,
cucmembl  JTUHEUHBIX  YPAGHEHUL,

HepaseHcme npu peuwleHuu 3a0ay
Opyeux yueOHvix npeomMemos;

- 8bINOIHAMb OYEHKY
npagoonoooodus pe3yibmamos,
NOTYYAeMbIX NPU peuteHul TUHeUHbIX
U K8AOPAMHBIX YPAGHEHULL U CUCTEM
JIUHEIHBIX YPABHEHUl U HepaBeHCME
npu pewieHuly 3a0a4 Opy2ux y4eOHvlx
npeomemos;

- 6bl61/lpamb coomeemcecmeyrowue
YpAaeHeRUA, HepaseHcmea Uuiu uUx
cucmemal ons cocmaelenus
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MAMeMamuyeckKou Mooeau 3a0aHHOU

peanvHoll cumyayuu unu
NPUKIAOHOU 3A0a4u;

- ymemb UHMeEPNPemuposams
NOLYYeHHbLI npu peuterHuu
VpasHeHus, HepageHcmaa unu

cucmemvl pe3yibmam 6 KOHMeKCme
3A0AHHOU PeanbHOU CUmMyayuu uiu
NPUKIAOHOU 3A0aYU.

DOyHKIUUHA

- Haxomute 3HaueHue QyHKIMH 110
3aJIJaHHOMY 3HAYE€HHIO apryMEHTa;

- HaxXOJWTh 3HAYCHHUE apryMeHTa I10
3aIaHHOMY 3Ha4eHWI0 (YHKIUU B
HECJIOKHBIX CUTYaIUAX;

- ONPEEIIATh MOJOKEHUE TOYKH MO €€
KOOpJMHATAM, KOOPJIUHATHI TOYKH TIO
€€ TIOJOXKEHHI0O Ha KOOPIAWHATHOU
IUIOCKOCTH;

- mo TrpaduKy HaxoIuTh 00JIaCTh
OTpeIeJICHUsI, MHOXXECTBO 3HAYCHH,

HYJIU GyHKIIH, IPOMEXYTKH
3HAKOMOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHHS u yObIBaHUS,
HanOoJIbIIIee M HANMEHbIIIEEe 3HAYCHUS
byHKIUY;

- cTpouTh  TpaduK  JHHEHHOU
byHKIUY;

- TIPOBEPSTh, SBIACTCS JH JaHHBIA
rpaduk rpapuKoM 3a/laHHON

byHKUIMM (TUHEHHOM, KBaJIpaTUYHOU,
00paTHOW MPONOPLUHUOHATIBHOCTH);

- ONPENENATh npUOIKEHHBIE
3Ha4YeHUs KOOp/IUHAT TOUYKHU
nepecedeHus rpapuKoB QYHKIINIA;

- omnepupoBaTb Ha 0a30BOM YpOBHE
HOHSATHAMM: MOCJIEI0BATENbHOCTb,
apudmernyeckas nporpeccus,
reoMeTpuyuecKasi Iporpeccus;

- pemaTh 3a/Ja4d Ha MPOTPECCHH, B
KOTOPBIX OTBET MOXKET OBbITh MOJIY4YEH
HETIOCPEJICTBEHHBIM TIOACUETOM 0e3
npuMeHeHHs HopMyII.

NOHAMUAMU.
3aeucumocmeso,

- Onepuposams
@dyHKYUOHATLHAS
@yHryus, epagux @yHuryuu,
cnocoowvl 3a0aHUs ¢dynryuu,
apeymeHm u 3HaueHue @OYHKYuuU,
obracmo onpeoeneHus u
MHOJCECBO  3HAYEHUUl  YHKYUU,
HYIU @yHuryuu, npoOMedCymKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCHb @yHuryuu,
YEMHOCMb/HEYEMHOCMb PYHKYUU,

- cmpoums  epaguxu  IUHEUHOl,
K8AOpamu4Hou (yHKyuil, 0opamuou
NPONOPYUOHATLHOCTIU, @yHrkyuu
k
suoa: y=a+——,
X+b

y=Vx,y=¥x, y=|x;

- Ha npumepe  K8AOPAMUYHOU
@yHuryuu, UCNOb3068aMb

npeobpazosanus epaguka QyHKyuu
y=f(x) ons nocmpoenus epaghuxos
pymryuii y =af (kx+b)+c;

- cocmasnsims YPaeHeHust NPSIMOLL o
3A0AHHBIM  YCIOBUAM: NPOXOOAWell
uepes 06e MOYKU C 3A0AHHLIMU
KOOpOUHamamu, npoxoosawel yepes
OGHHYIO MOYKY U NAPALIENbHOU
OaHHOU NPAMOI;

- uccnedosamsv QyHKyuro no eé

epaghuxy;

- HAX00umb MHONCECMBO 3HAYEHU,
HYJU, NPOMENCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCIU K8a0pamu4Holl
@yHryuu;

- onepuposamu NOHAMUAMU:
nocne008amenbHOCmb,
apugmemuueckas npoepeccus,
2eomempuyecKkas npoepeccus;

- pewamn 3a0auu Ha
apugmemuueckyro u

20MeMPUIECKYI0 NPO2PeCcCuro.
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B noBceiHeBHO¥ KU3HM M TIPM M3YYEHHH APYTUX NMPeIMeTOB:

- HCIIONIB30BaTh TpapUKU peabHBIX
MPOLECCOB U  3aBUCHUMOCTEH Ui
OIIpEICIIEHUS HX CBOICTB
(HanbobIIIe u HAaWMCHBIIINE
3HAUEHUS, MPOMEKYTKH BO3PACTAHHUS
u yOBIBaHMSI, obnactu
MOJIOKUTEIBHBIX W OTPULIATEIBHBIX
3HAYCHUH U T.I1.);

- HCIIOJIb30BaTh CBOMCTBA JIMHEWHOU
byHKIMKA U ee TpaduK MpU peleHun

- ULTIOCMPUPOBAmMb € NOMOWbIO
epaguka peanvHylo  3a8UCUMOCHb
unu npoyecc no ux
XapaxkmepucmuKkam,

- UCNOI308AMb CBOUCMEA U 2PAPUK
K8aopamu4Hou Gdynryuu npu
peutenuu 3a0a4 uz opyaux y4yeOHbixX
npeomemos.

3a1a4 u3 IpPYrux y4EOHBIX
PEIMETOB.
Cratuctukaum | - Nwmetn npeCTaBICHUE o|- Onepuposamu NOHAMUAMU:
Teopus CTAaTHUCTUYECKUX  XapaKTePUCTHKAX, | cmoaouamole u Kpy2osbie
BEPOAAITHOCTEH | BEPOSATHOCTU CIIY4alHOTO COOBITHUSA, | Juazpammvl, — mabauybl  OAHHbIX,
KOMOWHATOPHBIX 3aja4ax; cpeonee apughmemuueckoe,
- pemiarhb MpoCTeHIne | MeduaHa, Haubonvuee u
KOMOWMHATOPHBIC 3a7auydl  METOJIOM | HauMeHvbliee 3HAYeHUs  6blOOPKU,
PSIMOTO " OPTaHU30BaHHOTO | pazmax  6vlOOpKu, oucnepcus u
nepebopa; cmanoapmHoe OMKIOHEeHUe,
- TpPEACTaBIATh JAHHBIE B BHIE | CIVYUAUHAA USMEHYUBOCTND,
Ta0IHII, TMarpamMm, rpauKoB; - useneKamo unghopmayuro,
- YUTaTh nH(OPMALIUIO, | npedcmasieHHyl0 8 mabauyax, Ha

IpPEJCTAaBICHHYI0 B BHJE TaOIMILIbI,
Jyarpammbl, rpaguka;

- OIpeNeNsTh
CTaTUCTUYECKUE
YHCIOBBIX HAOOPOB;
- OLICHHMBAThb BEPOSTHOCTH COOBITUS B
IIPOCTEHMIINX CITydasx;

- KMeThb TPEICTaBICHHE O PO
3aKOHa OOJBIIMX YHUCEN B MAaCCOBBIX
SABJICHUSX.

OCHOBHBIC
XapPaKTCPUCTHKHU

ouazpammax, epaguxax;

- cocmasnams maoauysl, CMpoums
ouazpammvl U epaguku Ha OCHO8e
OAHHBIX,

- onepuposamu NOHAMUAMU:
gaxkmopuan uucia, nepecmaHosKu u
couemanust, mpeyeonvhux Ilackans,
- NPUMEHAMb NPABULO NPOU3BEOEHUS]

npu  peuleHuu - KOMOUHAMOPHBIX
3a0ay;

- onepuposamu NOHAMUAMU:
CAYYUQUHBIL ~ Onblm, CAYUAUHBLU
8b100p, UCnbLIMaHue, 1eMeHmapHoe
caydatiHoe cobvimue (ucxoo),
Ka1accuieckoe onpeoeneHue
8EPOSIMHOCMU CTYHYAUIHO20 COObIMUS,
onepayuu Hao CILYYAUHBIMU
cobvimuamu,

- mpedcmasenamev UH@OpMAyU0 ¢
noMowb10 Kpy2oe Junepa,

- pemiath 3a7adyd Ha BBIYHCICHUE
BEPOSITHOCTH c MOJICYETOM
KOJIMYECTBAa BapUAHTOB C IMOMOIIBIO
KOMOWHATOPHKHU.

B noBcetHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NMPEJIMETOB:

- OLCHUBATH KOJIMYECTBO | -
BO3MOXXHBIX BapHaHTOB METOJOM
nepebopa;

npeobpazoevleamy
npeoCmasieHuyo 8

u3enIeKams, UHMEPNPEemuposams u
ungopmayuro,

mabauyax, Ha
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- UMCTb NPCACTABJICHUC O POJIA

MpPaKTUYECKH  JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHIA;
- CpPaBHUBATH OCHOBHBIE

CTaTUCTUYCCKHUE XaApPaKTCPUCTUKHU,
IMMOJIYYCHHBIC B MPOLCCCC PCIICHHUA

HpI/IKJIa,Z[HOfI 3ajJa4u, HU3Yy4YCHUSA
PC€ATILHOTO SIBJICHUA,
- OLICHUBATh BCPOATHOCTD

peabHBIX COOBITUH U SIBIICHUN B
HECJIOKHBIX CUTYyalUsIX.

ouazpammas, epaghuxasx,
ompanicaouyio ceoticmea u
XapaKmepucmuKu peanibHbiX NPOYeccos
U A6NEHU;

- onpeoensnmo cmamucmuyeckue
Xapaxkmepucmuxu 8b100pOK no
mabnuyam, ouazpammam, epaguxam,
8bINOIHAMb CPABHEHUE 8 3A8UCUMOCTIU
om yenu peuleHus 3a0ayu;

- OLIGHWBATh BEPOATHOCTHh PEATBbHBIX
COOBITHH U SIBJICHMIA.

TexcToBbBIC
3aa4u

- Pemate HeclOXHBIC CIOYKETHBIC
3ala4il  pa3HBIX THUIIOB Ha BCE
apu(MeTHUECKUE ICHCTBUS;

- CTPOHTH MOJIENIb yCJIOBHS 33J[a4H
(B BuE TaONUIIBI, CXEMBI, PUCYHKA
WIH YPAaBHCHHS), B KOTOPOU JaHBI
3HAYCHUS JBYX u3 TPEX
B3aMMOCBSI3aHHBIX ~ BEJUYHH, C
IEJIBIO TTIOUCKA PEICHUS 3a/1a4H;

- OCYHISCTBJIATH CITIOCOO TIOMCKa
peuieHus  3aJa4d, B  KOTOPOM
paccyXJIeHHE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO WM OT TpeOOBaHUS

K YCJIOBHIO;
- COCTaBJATh IJJaH  PELICHMS
3a/a4uu;
- BBIJCNATH  OTalbl  PELICHMS
3a/1a4uu;
- MHTEPIPETHPOBATH

BBIYUCITUTENIFHBIE PE3YyJIbTAaThl B
3ajgade, MccieloBaTh IOJy4YeHHOE
peleHue 3a1auu;

- 3HaThb pas3ln4yue CKOpOCTeH
00BEeKTa B CTOAYEH BOjE, MPOTHB
TEYEHUS U 10 TEUECHUIO PEKH;

- pewaTth 3aJaud Ha HaxOXJEHHUE
YacTH YMCIIa ¥ YKCIIa 10 €T0 YacTH,
- pemaTh 3a7a4y pa3HbIX TUIOB (Ha

pabory, Ha TOKYTIKH, Ha
JBUKEHHE), CBS3BIBAIOIIUX  TPHU
BCJIIMYHHBI, BBIJACIIATH 9THU

BEJIMYMHBI W OTHOILUEHUS MEXKIY
HUMH,

- HaxXOJWUTh NPOLEHT OT YMHCIA,
YUCIIO TI0 TMPOLEHTY OT HEro,
HaXOJUTh MPOLEHTHOE CHUKECHUE
WIM  TPOLIEHTHOE  IOBBIIICHUE
BEJIMYMHEL,

- pemarb HECJIOXKHbIE JTOTHYECKUE
3a71a4¥ METOJOM PaCCYKIACHUM.

- Pewamv npocmeie u crooicnvle
3a0auu  pasHvLlx MUNoOs, a makxoce
3a0a4u NOBLLULEHHOU MPYOHOCMIUL,

- UCNONb306aMb  paszHblie  KpPAmKuUe
3anucu Kak MoOoeiu meKcmos CONCHbIX
3a0a4 011 NOCMPOEHUs NOUCKOBOLUL
CXeMbl U peuteHus 3a0ay,

- paznuyams MoOelb meKkcma u Mooesb
peweHust 3a0ayu, KOHCMpPYupoeamv K
O0HOU MOOenU peuleHusi HeClLOHCHOU

3a0auu  pasuvle MoOenu  mekcma
3a0ayqu;

- 3HAMb U NpuMeHsmv 06a cnocoba
noucka — pewteHus 3a0au (om

mpebosanusl K yCI08Uio U Om YCo8Usl K
mpebosanuo);

- MoOenuposams paccylcoeHus npu
noucke peutenus 3a0ay ¢ HOMOWbIO
epag-cxemol;

- blOEIAMb IMANBL PeueHUs 3a0a4u u
cooepaicanue Kaxcoo2o smana,

- ymMemb GblOUpPAMb  ONMUMATbHBIL
MEmMoO peulenuss 3a0ayu U 0CO3HABAMb
8vl00p  Memoda,  paccmampusamo
PasnuyHble MEMOObl, HAXOOUMb PA3HbIe
Ppewenust 3a0a4u, eciu 603MONCHO,

- aHanu3uposamv 3ampyoHeHus npu
peuterHuu 3a0ay;

- 6bINOIHAMb pasnuuHvle
npeoopazosanus NPeOloHCEHHOL
3a0auu,  KOHCMpyupoeams  HOBble
3a0ayu U3 OAHHOU, 6 MOM Hucjie
oopamHule;

- UHmMepnpemuposamy
BLIMUCTUMENbHbIE — Pe3YIbmambvl 8
3a0aye,  UCCIE008aMb  NOJYYEHHOE
peuterue 3a0a4u;

- QHAMU3UPOBAMb  BCEBO3MOICHBIE
cumyayuu  83auUMHO20 PACNOJIONCEHUS.
08YX 00BeKmMo8 U UBMEHeHUe UX
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Xapakmepucmux — npu  COBMECHHOM
08UdICEHUU (ckopocmpb, epems,
paccmosinue) npu peweHuu 3a0ay Ha
ogudiceHue 08yx 00bEeKmo8 Kak 8
O0HOM, MAK U 6 NPOMUBONONONCHBIX
HanpaeieHusx;

- uccredosams BCEB03MOICHBIE
cumyayuu npu peulenuu 3a0ad Ha
08UdICEHUe NO peKe, pPAcCMampusams
PpasHvle cucmemvl OMc4eéma,

- pewiamsv pazHooOpasHvie 3a0ayu «HA

yacmuy,
- pewamb U 000CHOBLIBAMb  CBOE
peuieHue 3a0au (8v10en51mb
MaAmemMamuyeckyio OCHO8Y) Ha

HAXodcOeHue 4acmu 4ucia u Yyucia no
€20 4acmu Ha OCHO8e KOHKPEMHOZ20
cmbicaa opoou;

- 0CO3HABAMb u 00bACHAMD
UOESHMUYHOCb 3A0aY PA3HBLIX MUNOG,
CBA3LIBAIOWUX  MPU  GeTUYUHbL  (Ha
pabomy, HA NOKYNKU, HA OBUdNCEHUE).

gvioensimb amu BeUYUHDL u
OMHOWEHUS MeHCOY HUMU, NPUMEHAMb
ux npu peuteHuu 3a0au,

KOHCMpyupoeams coOcmeennvie 3a0ay
VKA3AHHBIX MUNOS;

- @rademvb OCHOBHbIMU MemoOaAMU
peutenus 3a0ay Ha cmecu, CHIABb,
KOHYeHmpayuu,

- pewiamso 3a0a4u HA NPOYEHMbl, 8 MOM
yucne,  CIOJCHble — NPOYEHmbl  C
000CHOBAHUEM,  UCNONL3YSL  pA3HbLe
cnocobwl,

- pewiams JlocudecKue 3a0a4u pasHvlMu
cnocobamu, 8 mMom uucie, ¢ 08YMs
Oonokamu u ¢ mpems 610KamMu OaGHHbBIX C
nomMowbio mabauy,

- pewams 3a0a4u no KOMOUHAMOPUKe U
meopuu  8epoAmMHOCmell HA OCHO8e
UCNOIb308AHUSL U3VUEHHBIX MEMO0008 U
060CcHO8bIBAMD peuleHUe;

- pewamsv Hecr0dCcHble 3a0ayu  No
mamemamuyeckol cmamucmuke,

- 061a0emb OCHOBHbIMU MemooaMu
peuieHus CIOJHCEMHbIX 3a0au.:
apugmemuueckuil,  areeopauyecKuil,
nepebop 8apuanmos, ceomMempuyecKul,
epaguueckutl, NPUMeHsImb UX 6 HOBbIX
no CPABHEHUI0 ¢ U3VYEeHHbIMU
CUMYaYUsIX.

B noBcetHeBHOM KU3HHM M IIPH M3YYCHHUH APYIUX NMPEJIMETOB:
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- BBIJIBUTaTh THITOTE3bI 0
BO3MOXHBIX IMPEJEIbHBIX 3HAUCHHUIX
UCKOMBIX B 3aj[aye BEIWYMH (JIenaTh
IPUKUIKY).

- @uldensimb Npu  peuleHuu  3a0ay
XapakmepucmuKku paccmampueaemotl
6 3a0aue cumyayuu, OMIUYHbIE OM
peanvHblx  (me,  om  KOMOPbIX
abcmpazuposanucy),
KOHCMPYUpO8amy HOBble CUMYAYUU C
VUémom OMux Xapakmepucmux, 6
YacmHoCmu, Npu peuwleHuu 3a0ay Ha
KOHYeHmpayuu, yuumvléams
NJIOMHOCMb 8eujecmaa;

- peuiamv U KOHCMPYUposams 3a0aiu
Ha OCHOBe DACCMOMPEHUs PedabHblX
cumyayuii, 8 KOMopwvlxX He mpedyemcs

MOYHDBIU BLIYUCTUMETIbHBLLL
pe3yrbmam,
- pewiams 3a0auu HA OBUNCEHUE NO
pexe, paccmampueas pasiovie
cucmemsl omcyema.
HUcrtopus - OnuceiBaTh OTHEIbHBIC | - Xapaxmepuzoeambo 8KIAO
MATEMATHKH BBIIAIOIINECS pPe3YIBTATHI, | 8bIOAIOWUXCS Mamemamuro8 8
MOJlyYeHHbIE B  XOJE PAa3BUTHUSA | pazeumue MameMamuku U  UHBIX
MaTEMaTHKH KaK HAyKH; HayuHslx obaracmel;
- 3HATh TMPUMEPHl MATEMATUYCCKUX | - HOHUMAMb POIb MAMEMAMUKU 6
OTKPBITHH M WX aBTOPOB, B CBSI3H C | pazeumuu Poccuu.
OTEUYECTBEHHOM u BCEMHUPHOU
UCTOpPHEH;
- TIOHMMaTh pOJb MaTEMaTUKH B
pasButuu Poccun.
MeToanl - Bri6upath MOAXONAUWMH | - Hcnonv3ys u3zyuenHvle Memoobl,
MATEeMATHKH U3YYCHHBIH METOJ JUIsl PEIICHUU | npo8oounv 00KA3amenbCmeo,

M3Y4YEHHBIX THUIIOB MAaTE€MaTUYECKHX
3a/1ay;

- MPUBOJIUTH MIPUMEPBI
MaTeMaTUYECKUX 3aKOHOMEPHOCTEU
B OKPY’KAIOIIEH NeMCTBUTENBHOCTH U
MPOU3BCACHUAX UCKYCCTBA.

BbINOIHAMb ONPOBEPIHCEHUE;
- 8bLIOUPAMb U3YUEHHbLE MEMOObl U UX
KOMOUHayuu ons peulerus
Mamemamuyeckux 3a0ay;

- UCNONb306aAMb  MamemamuyecKue
3HAHUS ons onucanusl
3aKOHOMEpHOCmel 8 OKpyjcalowell
oeticmeumenbHoCmu U nPOU36e0eHUsX

ucKkyccmea,
- NPUMEHAMb npocmeuuiue
npocpammmbie cpedcmea u

OJIEKMPOHHO-KOMMYHUKAYUOHHbLE
cucmemysl npu peuteHuu
Mamemamuyeckux 3a0ay.
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KOHTPOJIb YPOBHA JOCTUXEHUSA INTAHUPYEMBIX
PE3YJBTATOB OCBOEHMUS ITPOI'PAMMBI

KoHTpobHO — H3MepHuTeJIbHbIE MAaTEPHANIBI 10 ajiredpe, 7 Kiacc

Bxoonasa konmponvnaa paboma
Bapwuant 1

1.

2 3 1
Haiinure 3HaUueHHE BHIPOKCHUS: a) e + - 0) (—2 ;) -(—3,5).

2. Pemmte ypaBHenue: a) -2,4x+0,6=-42; 0) 7-(2x-15)=21

3. Ha mammHy norpy3win @ SIUKOB ¢ BUHOTPaIoM 1o 20 KT B K&KI0M U D sIIuKoB ¢ mepcukamu
o 12 kr B kaxoM. CocTaBbTe BRIpRXKEHHE ST HAXOKIACHUS MAcChl BceX (PYKTOB,
HOTPY’KEHHBIX Ha MAIlIMHY, ¥ HalauTe e€ 3HaueHue, ecnu a =15, a b = 20.

4. TloctpoiiTe B KOOpAMHATHOH ITocKoCTH mpsMoyronbHUK ABCD, eciiu A (- 1; 3), B (1;3), C(
1;-1), D(-1; - 1) u maiigure ero mmomans. (3a eIMHUIHBIA OTPE30K IPUHATDH 2 KIETKH.)

5. Kaprodens, BbipanieHHbIi (pepMepomM, ObUT IPOAaH 3a TpH AHS. B mepBbIil 1eHb ObUIO MPOAAHO
25% Bcero kaprodest, Bo BTopoit — 60% Bcero kapToderns, a B TpeTuil — ocTainbuble 1,5 T.
Omnpenennre Maccy KapToQers, BRIPAEeHHOTo (hepMepoM.

6. Borucmure: (2,6 -0,3 — 214—5 : 5 g) :(-1,9)

Bapuanr 2.
3 2 1

1. Haiigure 3HaYeHNE BHIPAKECHUS: a) T 6) 2,4 - (—1 3 ).

2. Pemute ypaBHenue: a) - 3,6x +0,8=-6,4; 6)6-(3x—0,7)=48.

3. OpmuH KuIorpamMm Macia CTOUT M pyOIeid, a oAuH KuiorpamM TBopora N pyoneit. CoctaBeTe
BBIpaKCHHE I HAXOXKJICHHS CTOMMOCTH 3 KT Macyia | 2 Kr TBopora BMecte. Haiinnre 3HaueHne
9TOTO BBIpaXKeHus, ecnu M =160 pyOmneit, a n = 80 pyoneii.

4. TloctpoiiTe B KOOpAMHATHOH IIOCKOCTH MpsiMoyronbHUK ABCD, eciu A (- 1; - 2), B (- 1; 2), C(
2;2), D (2; -2)u naiinute ero miomaasb. (3a eAMHUIHBINA OTPE30K MPHHATH 2 KICTKH. )

5. TypwucTsl ObUTH B ITyTH TpH AHA. B mepBolit neHp onn npeogonenu 30% Bcero myTu, BO BTOPOH —
50% Bcero myTH, a B TpeTuii — nocneanue 49 kM. Hailiqute qnuHy Bcero myTu.

6. Bouucioure: (1,804 -2 19—5 : 6%:} :(-0,8).

Hmozosas konmpoavuas paboma
Bapwuant 1
1. HalimuTe 3HaueHNE 3aJaHHOTO YHUCIIOBOT'O BEIPAYKCHUS:
a)9,5 - 51,6 +2,3 ',.1’2;
6) 0,4 - -t+23- o]
2. PemuTe naHHble ypaBHEHHUS:
a)8x-3=5-2x;
0) 17x + 12 =2(9x+5) — (x - 2);
18 9
B) — =—
2,5 x
3. Yopocture 3agaHHOe anredpanieckoe BeIpakeHue. BorauciuTe ero 3HaueHue:

12+ 4(32-4) «( 52+ 6 ), mpu 7= =

4. Pemute 3anmauy. [Ipu perieHnn UCIIONB3yHTE 3TATBl MATEMATHIECKOTO MOJICITMPOBAHUSL.
B 6ubnmorteke BeImany KHUTH 6, 7 1 8 KitaccaM. 6 Kiraccy paznainu B 1,5 paza Oobpiie KHAT, 9eM 7 Kiaccy

u Ha 50
KHUT?

KHUT 60.]'[])]1[6, yeM 8 KJ1accy. CKOJIBKO KHUT BbIJAJIM KAXKJIOMY KJIACCy, €CJIM BCECIro BblAAJIN 400

5. N300pa3ute reoMeTpUUYECKyI0 MOAEIb JAHHOTO IIPOMEXKYTKA U 3aIUILINTE €r0 aHAJIUTHUECKYIO

MOJIENb.

a) [0;2,3]; 6)(-3;7]; B)[-4;+o0); T)(- 0; 6);
BapuanT 2
1. HaiiguTe 3HaYeHME 3aJaHHOTO YHCIOBOTO BBIPAKECHUS:

a) 8,5 -

1,2+29-4]7,
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6)0.7- 2+84- 2,
7 7

2. Pemute naHHbIC YPaBHEHUS:

a)7y-3=5-3y;
0) 25x —4 =2x + 5(4x - 3) + 3x;
B) izg

15 3

3. YopocTuTe 3a1aHHOE aNredpandeckoe BeIpaKeHNEe. BeUuCInTe ero 3Ha4eHue:
54-2(7y+3)-(3y+4), npny=—.

4. Pemure 3anauy. [Ipu pemieHnu UCIOIb3yUTE 3Talbl MATEMAaTHYECKOT'0 MOJICIUPOBAHMUSI.
[TopTHBIE IMIIH KOCTIOMBI. [[eTCKMX KOCTIOMOB ObLIO cituTO B 1,5 pasza Oosblie, 4eM MY>KCKHUX.
A KEHCKUX KOCTIOMOB ObLUTO ciiuTo Ha 40 mTyK OoJbIie, 4eM MyXCKuX. CKOJIBKO TETCKHX
KOCTIOMOB OBIJIO CILIMTO, €CIU Bcero cimin 390 KocTioMOB?

5. N3o0pa3urte reoMeTpuyeCKy0 MOJIENb JaHHOTO MPOMEXKYTKA U 3aITUIIUTE €r0
AHAJIUTUYECKYIO MOJIEIIb.

a) [-5,5; 0]; 6) [3; 8,5); B) (-o0; -6]; 1)( 4; +o0);

KoHTpoJibHO — H3MepuTe/IbHbIE MATEPUAJIBI 10 ajiredpe, 8 kiaace
Bxoonasa konmponvhan paboma
Bapmuanrt 1

1. Vmpocrute Beipaxenne:  2xy° -0, 25x%y°
42g%h3 ¥ —10xy +25)7

x? — 257

2. YIpoCTHTh BEIPAKEHHUE: a) 70a%b3c® )
{4}: — Oy =3,

3. Pemmre cuctemy ypastenuii: « X T3 = 6.

4. Pasnoxure HA MHOXHTEIH: a) 2M — 2n + mn —n% b) b® + 16b® + 64b.

5. Ha xakom u3 pucyHKOB U300paxén rpaduk ¢pyHkmun y = 0,5x + 2?2

{

=
b & 0o
b & 0o

.";-:;;2'::;.\§.Y-:;;3'::;- V/4\\

£

N [ 5‘\,i§"."/_%.,;fx.” LN

REEREL EEERL X fb.L:‘Lc»“Lf.h\L!‘.s P«ERELEEERET R TREREL BE:
el lodt el - lodt = - lodtl M S - lodtd
6. 3a 8 yacoB 01Ka IIPOXOJHUT TAKOE HKE PACCTOSHHE MO TEYEHHUIO, UTO 3a 12 wacos npoTus. Haiitn

CKOPOCTb TCUCHHSA, €CIIN CKOPOCTH JIOAKHN 5 KM/4

Bapuanrt 2
1. Vmpocture soipaenne: —5x°y° -0,04x°)°.
56x°y’z* m?® — 64n’

= > -
2. YIpoCTUTh BBIpaKEHHE: a) 24cy"z b) 16n° —&mn +m-
dx — Iy = -1,

3. PemmTe cucreMy ypaBHEHUIA { x—5y =4

4. PasnoxuTe HA MHOKHTETH: a) 2a — ac” + a’c — 2¢; b) 25x — 10x° + x°.
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5. Ha kakom u3 pucyHKOB H300paxéH rpapuk GyHkmmu y = - 0,5x + 2?

LN T 2. NS 3 s :::4.::_\:2._

== 55 0 S G S S S B SR B | S S S R VP G S NN . . —t

~ _ e N
DO OAOEENTTA PO NI

EEERELEELEEX N TEEREL B\t EREN: bb)ALf EREE NN EEEREL BB RN

.:..L.A».,.-

2 ~

? 7 2 >
|2 | | |3 \ | | |2 | | |3 \
le44 4 11 | - [P S .- feill P S L 1N
lgd | JaE = ls \ - e lgd | - Ei= igd | B8 T
< Y-t

6. /lBa TypucTa BBILUIM OAHOBPEMEHHO U3 JBYX TOPOJOB, PACCTOSIHUE MEKIY KOTOPbIMU 38
KM, M BCTpEeTHWIINCH uepe3 4 u. C Kakol CKOPOCTBIO 1I€J KaXKAbIi TYpUCT, €CJIN U3BECTHO,
YTO MEPBBIN MPOIIEI A0 BCTPEUU Ha 2 KM OOJIbIIE BTOPOTo?

4

Hmozoean konmponvnan paboma
1 BapuanT

17 | ) I
1. Haiiture 3HaueHUE BBIPAXKEHUS (15 ;
2. OjHa U3 TOYEK, OTMEUYCHHBIX HA KOODIMHATHOH NPAMOI, COOTBETCTBYET uMCIY v/ 45.
Kakag 310 Touka?

A B _C D

L
- T T

6

Vi

1) Touka A

2) Touka B

3) Touka C

4) touka D

3. 3HaueHue KaKoro BhIPAXKEHUS SIBISIETCS PAllIOHATBHBIM YUCIOM?
B omeeme ykaowcume nomep npagunvbHo20 apuanma.

4. HaiiguTe KOpHU ypaBHEHHs °F T 15x=10.

Ecnu kopHetl HecKOIbKO, 3anuuiume ux 4epe3 mouky ¢ 3aniamot 8 nopsioke 603pacmanusl.
5. I'paduk xakoi U3 NpuUBEACHHBIX HUXe QYHKIMI H300pakeH Ha pUCyHKe?

5 I
y=-— D y=—— 3 y= 4 y=—
Jy=—1 ) )y=1 Jy=z



albh —3a)=

EVr
6. HaiiquTe 3HaueHue BeIpakenus ¢ @b npu @ =2, 18. b= —5,0.
7. Ha kakom prCcyHKe N300pa)K€HO MHOXKECTBO perieHuit HepaBeHcTBa 4 — 7(x +3) <-9
B omeeme ykaosicume Homep npasuibHO20 8apUaHma.

1)

X

~3 |00 4

4y ReNSeRIERIE LT e

1

oo Vooe e

8. B mpsMoyroinpbHOM TpeyroibHUKE KaTeT W TrurnoTeHy3a paBHbl 40 u 41 COOTBETCTBEHHO.
Haiinure npyroi KaTeT 3TOro TpeyroJbHUKA.

9. Haiinmure Gonpuii yrosn paBHoOeapennou Tpaneruun ABCD, ecnu nuaro-
Hasb AC oOpasyer ¢ ocnoBanueM AD 1 GokoBoii ctoponoii AB yriel, pas-

B C

Hble 30° 1 45° COOTBETCTBEHHO.

10. Ha okpyXHOCTH 1O pa3Hble CTOpPOHBI OT auamerpa AB B3STHI
toukr M uN. U3BectHo, uto £NBA = 68°. Haiinure yrom NMB. Ortser A B
JaiiTe B rpagycax.

11. B Tabnuue npuBeneHsl pacctossHus oT ConHIA 10 YEeTHIPEX IJIaHeT
Conneunoii cucremsbl. Kakast u3 3tux muanet 0mke Becex Kk Conuiry?

Ili1anera Ypan Henrtyn Mapc Benepa

Paccrosinue (B km) | 2,871 - 10°|4,497 - 10°(2,28 - 10%|1,082 - 10°

1) Vpau

2) Hentyn

3) Mapc

4) Benepa
12.Tlpu pabGote QoHapuka OaTapeilka MOCTENEHHO pa3psKAECTCS W HANpsOHKEHHE B
AIIEKTpUUYECKON 1enu (oHapuka magaer. Ha rpaduke mokazana 3aBUCHMOCTH HAINpsDKEHUS B
Henu oT BpeMeHH paboTel (oHapuka. Ha TropH30HTaJbHOM OCH OTMEUEHO BpeMs pabOThI
¢doHapuKa B yacax, Ha BEpTHKAIBHOW OCH - HAIlpsDKEHHE B BosibTax. Onpenenure mo rpaduky, 3a
CKOJIBKO 4acoB pa0oThl (hoHapHKa HampsbkeHue ynaaér ¢ 1,4 B no 1 B.

i

1.8 } e SN
] | \

1.6 ++

1.4 + et 111 || S 11 !
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1.0 + - _‘\
0.8 1 " .
0.6

|
()10 U 0 S N N N - - - -
0 "
: \

0.0 4 1l - lle
0 s 10 15 20

13. 3a 20 munyT aBTOOYC mpoexan 23 kuiomerpa. CKOJIbKO KHJIOMETPOB OH MpoeneT 3a 35

MUHYT, €clii OYJIeT exaTh C TOH ke CKOPOCThIO?

14. Ha nuarpamMMe mokaszaHoO pacrpeseneHue 3emenb Y paibckoro, [Ipusomkckoro, KOxHoro n

HansHeBocTouHoro denepanbHbIX OKPYroB mo kareropusm. Omnpenenure Mo Auarpamme, B

KaKOM OKpYT€ J10JIsl 36MEJIb CEJIbCKOXO35IIICTBEHHOIO Ha3HAaYEHNsI HAUMEHbLIasl.
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Vpaasckutt O Tpueorkexun OO
/“]T"‘~<\ 25
!

M Bemm necroro GoHta

——a BeMim CeKOXOA HCTREHHONO HAIHAUOHTEL

4

Semum zanaca

Mpouee®

*mpoyee — OSTO 3eMJIM IOCENEHUH; 3eMJIM TMPOMBIIUIEHHOCTH M HWHOTO CHEIHAIbHOTO
Ha3HAYEHUS; 3eMJITH 0CO00 OXPaHSEMBIX TEPPUTOPUN U OOBEKTOB.
1) Ypanbckuiit @O
2) ITpusomxckuit ®O
3) KOxub1it @O
4) JanpueBoctounbii @O
2 BapHMaHT

0,8 (=7)*—0,3-(=7)>+45

1. HaiinquTe 3HaueHnEe BHIPAKEHUS

2. OnHa 13 TOYEK, OTMEUYEHHBIX Ha KOOPAMHATHOM MPSMOi, COOTBETCTBYeT yuciy v 45. Kaxkas
3TO TOUYKa?

A B.C D

6

N+

1) Touka A

2) Touka B

3) Touka C

4) touka D
3. 3HaueHUe KaKOTO BBIPAXKCHUS SBISICTCS PAIIOHATBHBIM YHCIIOM?
B omeeme ykasicume nomep npasuibHo2o eapuanma.

p 1
n (v3)
2

21 325
V1243
e

4)m

4. Haiiyiure KOpHU ypaBHeHus =% 15x =10

5. YcTaHOBUTE COOTBETCTBHE MEXKAY (PYHKIUAMHU U UX rpaduKaMH.

®YHKIUU
8 1
¥y= - V= —— 1 —_—
A) X B) Bx B) x
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I'PAOUKH
1) y 2) ' 3

.

IJA
\ -
\

\ i

3anuiuTe B OTBET LUQPHI, PACTIONOKUB UX B MOPSIJIKE, COOTBETCTBYIOIIEM OyKBaM:

A b B

6. Vkaxure pelicHne HepaBeHCTBa 2x—8<4x+06

1)(—e=:=7)

2)(—7:+00)

3)(—co: 1)

4)(1:4-=0)

7. Ha xneruatoii Oymare ¢ pasmepoM KieTkn Ix1 u3o0paxéH

MPsIMOYTOJIbHBIN TpeyroibHUK. Haliaure minHy ero 0onbIIero KareTa. ~
8. Kakoe u3 cienyrommx yTBepkIeHUi BEpHO? =~

1. CymMa ocTphIX YIJIOB MpPSIMOYTOJIBHOI'O TpeyrojbHUKa paBHa 90
rpajycam.

2. Cpenssist IMHUS TpalleUUuy paBHA CyMMe €€ OCHOBaHUM.

3. B mr0060i 4eThIpEXYroJbHUK MOXKHO BIIUCATh OKPY>KHOCTb.
B omeem 3anuwiume nomep 6b10panHo20 ymeepoicoeHus.
9. B Tabnuue nmpuseneHsl pacctosHus oT ConHia a0 4eThlpéx miaaHeT CONHEYHOH CHCTEMBI.
Kaxkast u3 aTux nmanet 6mamxe Bcex K ConHity?

Iliianera VYpan Hentyn Mapc Benepa
Paccrosinne (B km) 2,871 - 10°|4,497 - 10°|2,28 - 10%(1,082 - 10°
1) Vpau
2) Hentyn
3) Mapc

10. B Tabnure naHbl pe3ynbTaThl 3a0era Maab4uKoB 8-T0 Kiacca Ha auctaniuio 60 M. 3auér
BBICTABJISIETCS, €CJIM MOKa3aHo BpeMs He xyxke 10,5 c.

Homep nopoxkn | | I i |1v
Bpewmsi(c) 12,4111,1{10,4{10,2
YkaxuTe HoMepa JOPOKEK, O KOTOPBIM OekKali MaTbYUKH, TTOTYyIUBIITHE 3aUET.
1) Tonbko |
2) 11, 11
3) I, IV

4) tonbko [V

11. IMoctynuBmuii B mpofaxxy B anpesne MoOmibHbIN Tenedon ctoun 5000 pyOneil. B utone
oH ctai ctouth 3150 pyOreii. Ha ckoibKo MpOLIEHTOB CHU3MIIACH 1IeHa MOOMIILHOTO Telie(oHa B
MEPUOJ C anpesisi o UIOHb?
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12. Ha nmarpaMme mokaszaH pelIMTHO3HBIM cocTaB HaceneHus ['epmanuu. Omnpenenure 1o

AuarpaMMe, B KaKux Npeaciiax HaxXoqUuTCA O0JII KATOJIUKOB.
lepymanua

|:|:|:|:|:|:| IPOTCCTAHTEI

% KaTOIHKH

= ﬁ MyCyIbMaHe

oo IPOYIHE

1) 0-10%

2) 10—-15%

3) 15-25%

4) 25-45%

13. Pogurenbckuii komuTeT 3akymui 10 ma3noB AJs OIapKOB JAETSM B CBSI3H C OKOHYAHHEM
roja, U3 HUX 5 ¢ MallMHaMU U 5 ¢ BUJIaMu Topo10oB. [Togapku pacnpenenstoTcs ciaydyaiiHbIM 00-
pazom mexny 10 meremu, cpean KoTopsix ecth Buts. Halinute BepositHOCTh TOTO, uTO BUTE 110-
CTaHeTCs 11a3JI C MaIIMHOM

14.  Tlepesectr 3HadeHue Ttemmeparypsl 1o mkane Papenreiita B mkany ILlenbcus

e = i':f!-' —32)
nossosisier (hopmyna , e lc— Ttemneparypa B rpamycax Llenbcus,lF—
Temrneparypa B rpagycax ®apenreiita. CkoiabkuM rpaaycam mo mkaie Llenbcus cooTBeTcTBYET
23 rpaayca no mkaine @apenreiita?

KoHTpoJ/ibHO — m3MepuTeIbHbIE MaTepHAJIbI N0 ajredpe, 9 kiace
Bxoonasa konmponvnasn paboma
Bapuanrt 1
1. Pemmte cucteMy HEpaBEHCTB:
3(x-DH-2(1+x) <1,
{3x ~4>0.
2. YIpOoCTUTE BBIPAKEHUE: (6 ++3)V12 216 - */§

x—:LI]

3. IlpencraBpTe BEIPAXKEHNE B BUIE CTENEHH -
X

iy
6 1 ) y +6y+9

+
4. YapocTute BbIpaKeHUE: y'-9 3-y S
5. Haiinute cymmy KopHe# ypaBHeHUs 2x2-5x-3=0
6. JIBa aBTOMOOMJISI BBIE3KAIOT OJHOBPEMEHHO M3 OJIHOTO ropojia B APYroi, HaxXoJsAIIMHCS Ha
paccrosiHun 560 kM. Ckopocth nepBoro Ha 10 km/4 OoJibllie CKOPOCTH BTOPOIO, U MO3TOMY
HEepBbI MpHe3kaeT Ha Mecro Ha | 4 panbiie BTOporo. OrmnpenenuTe CKOPOCTh KaKIOro
ABTOMOOMIISL.

Bapuanrt 2
1. Perure cucteMy HEPABEHCTB:

5(2x-1)-3(3x+6) < 2,

2x-17>0.
2. YIIpocTHTE BHIPAXKEHHE: (V10 ++5) - V20 -5V8
(2p*)®
b‘; .b—ﬁ
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3. IlpencraBbTe BHIpAKEHUE B BUJE CTECIICHU



( 2 1 j 1

2 + 2 ' 2

4. Vrpocture Bhipaxenue: \ X —4  2X—X X“+ax+4,

5. Haiiqute cymMy KopHel ypaBHeHUsI 3x2-8x+5=()

6. [laccaxupckuii moe3  ObUI 3a/iepKaH B IMyTH Ha 16 MUH M HarHaj OINO3/IaHUE Ha MEPErOHE B
80 kM, U111 CO CKOPOCTHIO, Ha 10 KM/4 OOJBIIIEH, YeM ToJIarajgoch mo pacnucanuo. Kakosa Obuta
CKOPOCTb 110€3/1a 110 PacCUCaHUI0?

Hmozosasn konmponvuas paboma

BapuanTt 1
2
1. Coxparute apoOh -
6x
2. Pemmute HEepaBeHCTBO Sx — 7 > 7x — 5.
3. Pemmre ypaBuenne x° — 10x + 25 = 0.
4. Cpasaute 56,78 - 10°u 5,687 - 10"
5 Sx+y=-2;

Pemnre cucreMy ypaBHEHMI: {
7x -y =-10.

6. Iloctpoiite rpaduk GyHKIUHU y = 7x — 5 U HAWAWUTE, IPU KAKUX 3HAYCHUSIX X 3HAYCHUS )
He Menbine — 40.

7. B apudmernyeckoii mporpeccuu BTOPOii WwieH paBeH 9, a pazHocTh paBHa 20. Haiigute
JECATHIN WICH 3TON MPOTPECCHH U CYMMY TIEPBBIX JCCSITH €€ WICHOB.

8. MotopHas J10/1Ka MpoIijia MPOTUB TEYSHHs PEKU 8 KM U BEpHYJIAach 0OpaTHO, 3aTPaTUB

Ha 00paTHEIN myTh Ha 30 MUH MEHbIIIE, YeM IIPH JBUKCHHUH MTPOTUB TeueHus. Haiinure

CKOPOCTbB JIOJAKH B HEMOJABMKHOM BOJC, €CJIM CKOPOCTh TCUCHUS paBHA 4 km/4.

9. Coxkparure 1po0b m
| V15442
2
10. PemnTe HepaBeHCTBO (x2+—4) <0
x2—

Bapuanr 2
2
1. Coxkparute 1pobb sz
X

Pemmre HepaBencTBo 3x — 8§ > 8x — 3.
Pemure ypaBHeHHE X2 14x +49=0.
Cpasuute 4,567 - 107 u 45,76 - 10°.
3x+y =13
4x —y=15.
6. Ilocrpoiite rpaduk ¢pyHKIMHU y = 6x — 7 ¥ HAlAUTE, IPU KAKUX 3HAYCHUSIX X 3HAYCHUS Y

He Gosnbre — 49.
7. B apudmernueckoii mporpeccuu BTOpoi wieH paseH 11, a paznocts paBHa 30. Haiinute

JECSTHIN YJIeH 3TOM MPOTrPecCur U CyMMY MEPBBIX JECITH €€ JICHOB.
8. MoropHas 10/1Ka MpoIUIa IPOTUB T€UEHUs peku 21 KM 1 BepHyaach 00paTHO, 3aTpaTuB

Ha 00paTHbIN myTh Ha 20 MUH MEHbIIIe, 4YeM IIPU JBUKEHUH MTPOTUB TeueHus. Haiinure

CKOPOCTB JIOJIKH B HEMOABHKHON BOJIE, €CIIM CKOPOCTh TEUSHHS paBHA 2 KM/Y.

AN A

Pemnre cucreMy ypaBHEHMI: {

9. Cokparure 1po0Ob M
| V13443
2
10. PemuTe HEpaBeHCTBO M <0

x?-36

67



