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HHOACHUTEJIBHAA 3AIIUCKA

PaGouass mporpamma mo anrebpe (7-9 Kiaccel) COCTaBICHa Ha OCHOBAaHHMH CJIEIYIOIIHX
HOPMAaTUBHO-TIPABOBBIX IOKYMEHTOB:

1. ®enepanbubiii 3ak0H «O06 0O0pa3oBanuu B Poccuiickoit deneparun» ot 29 nexabps 2012 roga
Ne 273-@3.

2.DenepanbHBIA  TOCYAAPCTBEHHBIM  00pa3oBaTENbHBIA  CTaHAAPT OCHOBHOTO  OOIIEro
oOpa3oBanus (mpuka3 MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoit ®enepamuu ot 17
nekabpst 2010 r. N 1897, B pen. nmpuka3zoB MunoOpHayku Poccum ot 29.12.2014 N 1644, ot
31.12.2015 N 1577).

3.IlpumepHass ocHOBHasi oOpa3oBaTelbHAs MpOrpaMMa OCHOBHOTO oOIIero ooOpa3zoBaHUs
(omobpena pemieHueM (QeaepaabHOTO  YYEeOHO-METOAMYECKOT0 OOBEIMHEHHS 110 00ImeMy
obpa3zoBanuto mpoTokon oT 8 ampens 2015 r. Ne 1/15).

4. ®denepanbHbId MEepeueHb YYEOHUKOB, PEKOMEHAYEMbBIX K HCIOJIb30BAaHUIO MPH pealu3aliu
UMEIOIINX FOCYaPCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHBIX MPOTPAMM HAYAIBHOTO OOIIETO,
OCHOBHOT'O OOIIETO, CPEITHEr0 00IIero 00pa3oBaHus.

5.ABTOpCKas mporpamma ydeOHOro mpeamera «Anredpa» mns 7-9 kmaccos aBT. H.I.MuHIOK.
/Anrebpa. Paboune mporpammel. [Ipenmernas nunus ydyeobnukos KO.H. MakaperueBa u npyrux.
7-9 knaccel: mocodus as yuutenei oomeodpa3zoBaTesbHbIX yupexaenuit — M.: IIpocseienue,
2011/ .

6. OcHoBHas oOpa3oBaTelibHAasl MPOrpaMMa OCHOBHOTro oOmero obOpaszosanus MBOY COII
Nel7.

7. TlonoxxeHue o TMOpsiIKEe pa3pabOTKH, PACCMOTPEHUS M YTBEPKICHUS pabouuX Mporpamm,
coctaBneHHbIX Ha ocHOBe PI'OC OOO (yTBEepxkAE€HO pelIeHUEM MEeAarornyeckoro CoBeTa OT
31.08.2016 mporokon Nel)

8.Yuebnsiit mnan MBOY COII Nel7.

[IporpamMmma  ompenenseT  coaepKaHHE U CTPYKTypy ydeOHOro  marepuana,
MOCJIETIOBATEIBHOCT €T0 U3yUeHUs, MMyTH (POPMHUPOBAHUS CUCTEMbI 3HAHUM, YMEHUHN U CTIOCOO0B
JeATEIbHOCTH, Pa3BUTHUS, BOCIHUTAHUA W couuanu3auuMu yvammxcsd. lIporpamma Bkiaroyaer
MOSICHUTENIBHYIO  3allUCKy, B KOTOPOM TpOINMCaHbl TpeOOBaHUS K JIMYHOCTHBIM U
MeTanpeMETHBIM pe3ylibTaTaM OOyueHHs; COJAep)KaHHE Kypca C YKa3aHHEeM 4YHCIIa YacoB,
OTBOJMMBIX Ha WX H3yYe€HHWE, U TPEOOBAHMSIMH K TPEIMETHBIM pe3yJbTaTaM OOYUYCHHUS;
TEMaTHYECKOe TUIAHUPOBAHUE C OMpEAETICHHEM OCHOBHBIX BHJIOB Y4e€OHOW [esSTENbHOCTH
IIKOJIbBHUKOB; PEKOMEH/IAllMU TI0 OCHAIICHUIO y4eOHOT0 MpoIiecca.

CozHarenbHOE OBNAJCHHE YYAIIUMUCS CHCTEMOM anreOpanuecKux 3HAHUN U yMEHHM
HEOOXOMMO B TIOBCEHEBHOW KM3HU JUISI MU3YUYCHHS] CMEXKHBIX JUCIMIUIMH U TIPOJOJDKEHUS
oOpa3zoBanus. [IpakTudeckast 3HaYMMOCTh IIKOJIBHOTO Kypca anredpbl 00ycIoBIeHa TeM, YTO e
00BEKTOM SIBIISIFOTCS KOJMYECTBEHHBIC OTHOIIEHUS JEUCTBUTEIBHOTO MHUpa. MartemaTtudeckas
MOJATOTOBKA HEOOXOoAMMa Ui TIOHMMAaHHUS TPHUHIIUIIOB YCTPONCTBA U  MCHOJIb30BaHUS
COBPEMEHHOM TEXHUKH, BOCHPHUATHS HAYYHBIX M TEXHUYECKUX MOHATHUH W uaenl. MaremaTuka
ABJISIETCS] SI3BIKOM HAyKd M TeXHUKU. C €€ MOMONIbI0 MOJEIUPYIOTCS U HU3Y4yaloTCs SIBICHUS
Y MPOLECCHI, TPOUCXOISIINE B IPUPOJIE.

Anrebpa sBIsSETCS OJHUM U3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJBI: OHA 00ECTIeUunBaeT
M3y4EHHUE JIPYTUX JUCHUIUIMH. B mepByro odepear 3TO OTHOCHUTCS K MpPEIMETaM €CTECTBEHHO-
HAyYHOTO IHMKJIA, B YAaCTHOCTH K (u3uKe. Pa3BUTHE JOTMUECKOTO MBIIUICHHUS YYalIUXCS MPU
oOydeHnu anredpe CrocoOCTBYET YCBOEHUIO IIPEIMETOB I'yMaHUTapHOro nukia. Ilpaktuueckue
YMEHHMsI W HaBBIKM anreOpandeckoro XapakTepa HEOOXOAMMBI JUIsi TPYAOBOH U
npo)eCCHOHAIBHONW ~ MOATOTOBKH  INKOJBHUKOB. Pa3BuTme y  yyammxcss TPaBUIBHBIX
MPEJICTABICHUI O CYHNTHOCTH W MPOUCXOXKACHUU anredpandeckux abCTpakiuii, COOTHOIICHUU
peaTbHOr0 W HJCATBHOTO, XapakKTepe OTPAKEHUS MATEMATHYECKOW HayKOW SBJICHUU U
MPOLIECCOB pPEaThbHOrO0 MHpA, MeCTe anreOphl B CHCTEME HAayK W POJIM MaTeMaTHYeCKOTro
MOJICIUPOBAHUS B HAYYHOM ITO3HAHUHU U B MPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO



MHUPOBO33PEHUSI y4aIIUXCS M KAuecTB MBIIUICHUS, HEOOXOAMMBIX JUIs aJanTalud B
COBPEMEHHOM MH(pOPMAIIMOHHOM OOIIECTBE.

N3yuenne anreOpbl CyIIECTBEHHO PACIHIMPSIET KPYro3op y4allMxcs, 3HAKOMS MX C
UHAYKIUEeH U Jenykiuei, oO0oOIIeHneM | KOHKpEeTH3alMel, aHaJu30M U CHHTE30M,
Kkjaccupukanme W cuctemarusanuel, aOcTparupoBaHueM, — aHaJIOTHMed.  AKTHBHOE
UCIIOJIb30BAHNUE 3a/1a4 HA BCEX dTarax y4eOHOro Ipolecca pa3BUBAET TBOPUECKHE CIIOCOOHOCTH
HIKOJbHUKOB. M3ydeHue anreOpbl MO3BOJsET (POPMUPOBATH YMEHUS U HABBIKM YMCTBEHHOI'O
Tpyda, IUIAHUPOBAHUE CBOEH pabOThl, IOMCK pPALMOHAIBHBIX IyTe €€ BbIIIOJHEHUS,
KpUTHYECKas OLEHKa pe3ynbTaToB. B mpouecce u3yueHust anreOpbl MIKOJIbHUKH JIOJIKHBI
HAY4YUTBhCS U3JaraTb CBOM MBICIHM SICHO .M HCYEPIbIBAIOLIE, JIAKOHUYHO U EMKO, IpuolOpectu
HaBBIKM YETKOrO, AaKKypaTHOTO M TIPAMOTHOIO BBIIIOJHEHHMS MAaTeMAaTUYEeCKUX 3alucei.
Baxueliel 3agaueil MKOIBHOTO Kypca anredpsl sABISETCS pa3BUTHE JOIMUYECKOTO MBIIUICHUS
yuyamuxcs. Camu 00BEKTH MATEMAaTHUECKUX YMO3AKITIOUEHUH M MPUHATHI € B anredpe mpaBuiia
UX KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHIO YMEHUN OOOCHOBBIBAaTb U JIOKa3bIBATh
CY)KJICHHUsI, NIPUBOJUTH YETKUE OIPEICIICHMS, PAa3BUBAIOT JIOTMYECKYIO HHTYMIUIO, KPAaTKO U
HaIJsJHO PAaCKpBIBAIOT MEXAHM3M JIOTMYECKMX IIOCTPOCHMM M ydaT HUX INpUMEHEHHI0. Tem
caMmbIM anreOpa 3aHUMAaeT OJHO W3 BEIYIIMX MECT B ()OPMHUPOBAHMH HAYYHO-TEOPETUYECKOTO
MBILIUIEHUs] MIKOJIBHUKOB. PackpblBas BHYTPEHHIOO TapMOHHUIO MaTeMaTUKH, (GopMupys
NOHMMAaHWE KpacoThl M M3SIIECTBA MaTEeMAaTUYECKUX pACCY)KICHHI, anredpa BHOCHT
3HAYUTEINIBHBIN BKJIAJ B 3CTETUYECKOE BOCIIUTAHUE YJaLUXCS.

OBLIASA XAPAKTEPUCTUKA KYPCA
B xypce anreOpbl MOXKHO BBIIECTUTH CICAYIOIIME OCHOBHBIC COJCPKATEIbHBIC JIMHUU:
apudmeruka; anreOpa; QyHKIHMH;, BEPOSITHOCTh U CTaTUCTHKA. Hapsgy ¢ 3TUM B coaepkaHue
BKJIIOYEHBI JIBa JOTIOJHUTEIBHBIX METOJOJOTUUECKUX pas3jiesia: JIOTUKA W MHOXECTBA;
MaTeMaThka B  HCTOPUYECKOM  pa3BUTHM, 4YTO CBSI3aHO C  pealu3anuend  1enei
OOIICMHTEIUICKTYATbHOTO U OOIIEKYJIBTYPHOTO pa3BUTUs ydamuxcs. CoJepkaHue Kaxaoro us3

9TUX pa3aciioB pa3BOpavunBaCTCA B COACPIKATCIIBHO-MCTOANYCCKYHO JIUHUIO,
IMPOHU3BIBAIOITYIO BCE OCHOBHBIC COACPKATCIbHBIC JIMHUU. HpI/I OTOM II€pBas JUHUA - «JIoruka
U  MHOXCECTBa» - CIYyXUT HOCIW OBJAACHUA YyYAIUMHUCA  HCKOTOPBIMHU  3JICMCHTAMU

YHUBEPCATHHOTO MaTEeMaTHYECKOTO S3bIKa, BTOpas - «MaTtemaTuka B MUCTOPUUECKOM Pa3BUTHI
- CIIOCOOCTBYET CO3/IaHUI0 OOIIEKYIBTYPHOTO, TYMaHUTAPHOTO (JOHA U3YyUEHUS Kypca.

Copepxanne JauHMM «Anredpa» crnocoOCTByeT (OPMHUPOBAHMIO Yy  YdallluXcCs
MaTE€MaTUYeCcKOro amnmapara g pelIeHds 3aJad U3 Pas3felioB MaTeMaTHUKH, CMEXHBIX
MIPEAMETOB M OKPYKAIOIIEH peaqbHOCTH. S3BIK anreOphl MOIYEPKUBAET 3HAUYCHUE MATEMAaTHKU
KaK s13bIKa JJIs1 TOCTPOEHHUSI MAaTEMAaTUUECKUX MOJIEJIEH MPOIECCOB U SIBJIEHUI PEaIbHOTO MHPA.

PazButne anropuTMHUYECKOTO MBINLIEHUS, HEOOXOAMMOTr0, B YAaCTHOCTH, JIJII OCBOCHMS
Kypca MH(QOPMATHKHU, U OBJIAJCHHE HABBIKAMH JCTYKTUBHBIX PACCYXKICHUU TaKKe SBIISIOTCS
3ajauaMu u3ydeHus: anreOpol. [IpeoOpa3oBaHue CHUMBOJIBHBIX (OPM BHOCHUT CIEIHPUISCKUN
BKJIaJ] B pa3BUTHE BOOOPAKEHUS YUaAIIUXCs, UX CIIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUECTBY.
B ocHOBHOI1 1IKOJIe MaTepua rpyNnimupyeTcss BOKPYT PallHOHAIBHBIX BBIPAKEHUH.

Conepxxanue paznena «OyHKIUW» HAIEIEHO Ha MOJTYYEHUE IIKOJbHUKAMU KOHKPETHBIX
3HaHWN O (PYHKIIMM KaK BOKHEWINIEH MaTEeMaTHYECKOW MOJENN JIJIsi OMUCAHUS W UCCIEIOBaHUS
pa3HOO0pa3HBIX MPOLIECCOB. N3yuenue 3TOrO Marepuana CIOCOOCTBYET
Pa3BUTHIO y YyYalIUXCs yYMEHHS HCIIOJIb30BAaTh PA3IUYHBIC S3bIKA MaTeMaTHKU (CIOBECHBIMH,
CUMBOJIMYECKUH, Tpadudeckuii), BHOCUT BKJIag B (OpMHpOBAHUE NPEIACTABICHUNA O POIH
MaTE€MaTHUKHU B PA3BUTHH IMBUJIN3ALAU U KYIbTYPHI.

Paznen «BepoSTHOCTP H CTaTHUCTHKA» - O0S3aTeNbHBIH KOMIIOHEHT IIKOJIHHOTO
00pa3oBaHus, YCHJIMBAIOIMIMK €ro TMPUKIATHOE W TMPAKTHUYECKOE 3HAYCHHE. DTOT MaTepHall
HEOOXOUM TPEXJIE BCEro AN (GOPMUPOBAHUS Y ydaluxcsl (QYHKIIMOHATEHOW TPAaMOTHOCTH -
YMEHUS BOCIPUHUMATh W KPUTHYECKH AHAIM3UPOBATH WH- (POPMAIMIO, TPEJACTABICHHYIO B
pa3au4YHbIX (QopMax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTHX PEAbHBIX 3aBHCUMOCTEH,
MPOU3BOJIUTH TMPOCTEUIINE BEPOATHOCTHBbIE pacu€rbl. V3ydeHHe OCHOB KOMOMHATOPUKH



MO3BOJINT YYaIIEMYCsl OCYIIECTBIATh PACCMOTPEHHE CllydaeB, nepebop W MOACYET dYHcia
BapHUaHTOB, B TOM YHUCJIE B MPOCTEHIINX MPUKIIAJHBIX 33/1a4ax.

[Tpy M3y4eHUN CTATUCTHKHU U BEPOSTHOCTH OOOTAIIAIOTCS MPEACTABICHUS O COBPEMEHHOM
KapTHHE MHpa M METOJaX €ro MCCieq0BaHusl, (OPMUPYETCS MOHMMAHUE POJU CTaTUCTUKU KaK
UCTOYHHKA COIMAIBEHO 3HAYUMOHN uH(pOopMaImy, u 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIICHUSI.

N3y4yenne MaTeMaTHKK B OCHOBHOH IIIKOJIE HAIIPABJICHO HA JIOCTIDKCHUE CIACAYIOMNX HeJeii:

1) 6 nanpasnenuu auunocmnozo pazeumust
-TOTOBHOCTh M CIIOCOOHOCTh K OCO3HAHHOMY BBIOOPY M IIOCTPOCHHUIO JalbHEHIIen
WHJIMBHIyaIbHOH TPaeKTOpUU oOpa3oBaHMs Ha 0a3e OPUEHTUPOBKM B MHUpE Mpodeccuil u
npodeCCHOHATIBHBIX MPEANOYTEHUH, C YIETOM YCTONUMBBIX MO3HABATEIbHBIX HHTEPECOB;
-c()OPMHUPOBAHHOCTH IIEIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAayKH M OOLIECTBEHHOW TMPAKTHKH, YYUTHIBAIOIIETO COIMAIbHOE, KYJIbTYPHOE,
S3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA;
-OCO3HAHHOE, YBAXXHUTEIBHOE M JOOpOXKEIATEJbHOE OTHOIIECHHE K JPYroMy 4eIOBEKY, €ro
MHEHUIO, MUPOBO33PEHHIO, TPayKAaHCKON MO3UIMH. ['0TOBHOCTh U CHOCOOHOCTH BECTH JHAJIOT C
OPYTUMH JIIOJBMH W JIOCTUTaThb B HEM B3auMMONOHUMaHMsA (MneHTH(UKanus cels Kak
HIOJTHOTIPABHOTO CYOBEKTa OOIIEHHS, TOTOBHOCTh K KOHCTPYMPOBAHHMIO oOpasa mapTHepa IIo
JIMAJIOTy, TOTOBHOCTh K KOHCTPYHPOBAaHHUIO 00pa3a IOIMyCTUMBIX CIIOCOOOB TMAIIOTa, TOTOBHOCTh
K KOHCTPYMPOBAHHUIO IpoIlecca Hajora Kak KOHBCHLIMOHHPOBAHHS HHTEPECOB, IMPOIEIYD,
TOTOBHOCTbH U CITIOCOOHOCTH K BEAECHUIO IIEPETOBOPOB);
-OCBOCHHOCTh COIIMAJIBHBIX HOPM, TPaBHJ TOBEICHHSA, PoJicl U (opM COIHMaNbHOW KHU3HU B
rpymnax  (hopMupoBaHME  KOMIETEHIMH  aHalW3a, NPOCKTHPOBAHUS,  OpraHU3aINU
JeATENIbHOCTH, pe(iIeKcun HW3MEHEHWH, Croco0OB  B3aMMOBBITOJHOTO  COTPYIHHYECTBA,
CI0co00B peanu3aluy cOOCTBEHHOTO JUAEPCKOT0 MOTEHIUAIIA).
2) 6 MemanpeoMemHoOM HaNPAaeLeHUU.
- (hopMupoBaHHMe MpenCTaBICHHA O MAaTeMaTHKE KaK YacTH OOIIeUeIOBEYECKON KYJIBbTYPHI, O
3HaYMMOCTH MaTeMaTHKHU B Pa3BUTHH LIUBUIIN3ALMU U COBPEMEHHOI'0 OOIIECTBA;
- pa3BUTHE TIPEACTABICHUH O MaTreMaTHKe Kak (opMe ONHMCaHUS W METOZAE ITO3HaHUs
NeMCTBUTENIBHOCTH, CO3/JaHUE YCIOBHM Ui NpUOOpETeHUs TMEepBOHAYAIBHOIO  OIbITA
MaTeMaTHYECKOTO MOJICIIUPOBAHUS;
- (opMupoBaHue OOLIMX CIIOCOOOB HHTEIUIEKTYaJbHOM JEATENIbHOCTH, XapaKTePHBIX IS
MaTeMaTHKH M SBJSIFOIIMXCS OCHOBOW TO3HABATENBFHOW KYJIBTYpPHI, 3HAYMMOMN U Pa3IMnIHBIX
cdep 4ea0BeYeCKOH 1eATEIbHOCTH.
MertarnpenMeTHbIe pe3ybTaThl , BKIIIOYAIOT OCBOCHHBIE O0YJAIOIIMMHUCS MEKIIPEIMETHBIC
HOHATHUS U YHUBEpCAJIbHBIE YUeOHbIE JEHCTBUS (perynsaTHUBHBIE, [O3HaBaTENIbHBIE,
KOMMYHHMKATHUBHBIE).

IInanupyemsblie pe3yabTaThl H3yUYeHHUs] Kypca reoMeTpus B 7-9 kiaccax

B cootBerctBun @I'OC OOO BBLAEHAIOTCS TPU TPYIIbl YHUBEPCAIbHBIX Y4EOHBIX

NENCTBUI: peryisiTUBHbIE, I03HABATEIbHbIE, KOMMYHUKATUBHBIE.
PeryasituBubie YY /|

1.YMeHue caMoCTOATEIbHO ONpPENeNsTh LEeAH OOy4eHHs, CTaBUTh U (OPMYIUPOBATH HOBBIE
3aJaud B ydyeO€ M TO3HABATEIBHOM JEATENIbHOCTH, Pa3BUBAaTh MOTHUBBI M HHTEPECHI CBOEH
MO3HABATEIILHON JesiTeTbHOCTH. OOYJarOIIHIICS CMOXKET:
-aHAJIM3UPOBATH CYIECTBYIOIINE U TUNIAHUPOBATh OyAyIIne 00pa3oBaTeIbHbIE PE3yIbTaThI,
-UICHTH(PUITUPOBATH COOCTBEHHBIE TPOOIEMBI U OTIPEIETIATH TJIABHYIO MPOOJIEMY;
-BBIBUTaTh BEPCUU peleHHs NpobiaeMbl, (OpMYIMpPOBATh THUIOTE3bl, IPEIBOCXHUIIATH
KOHEUHBIN pe3ysbTarT;
-CTaBUTh 1LI€Jb JIEATEIHOCTH Ha OCHOBE OIpENeNIeHHOH TpoOJIeMbl M  CYLIECTBYIOIIUX
BO3MO>KHOCTEH;



-popmynupoBaTh yueOHbIE 3a7aUl KaK [Iaru JOCTUKEHHS TIOCTaBJICHHOM 1I€TU 1eATeIbHOCTH;
-000CHOBBIBATH IICJIEBBIC OPUEHTUPHI U TPUOPUTETHI CCHUIKAMH Ha IEHHOCTH, YKa3bIBas H
000CHOBBIBas JIOTHUECKYIO MOCIEA0BATEIbHOCTD I11arOB.

2.YMeHHE CaMOCTOSITENPHO IUIAHUPOBATh IYTH JOCTHIKEGHUS IIeJie, B TOM 4YHUCIe
aJIbTEPHATHBHBIC, OCO3HAHHO BhIOMpATh Hanbosee A3 (HEKTUBHBIE CITOCOOBI PEIICHUsT YIeOHBIX U
MO3HABATENBHBIX 3a/1a4. OOy4JalonIniics CMOXKET:

-OnpeesTh He0OXOoAUMbIEe AecTBHE(s1) B COOTBETCTBUU C YUeOHOM U IMO3HABATEIHHON 3a/1a4eit
U COCTaBJISTH aJITOPUTM UX BBITOJIHEHUS;

-000CHOBBIBATh M OCYIIIECTBIISITh BHIOOP Hanbosee 3pheKTUBHBIX CITOCOOOB PEIICHUs YICOHBIX
Y TI03HABATEIbHBIX 3a7a4;

-0 peIeISITh/HAXOIUTh, B TOM YUCIIC U3 MPEATOKEHHBIX BAPUAHTOB, YCIOBUS JJIsi BHIMOTHCHHUS
y4eOHOM 1 TTO3HABATEIILHOMN 3a/1a4u;

-BBIOMpATh M3 MPEUIOKEHHBIX BApUAHTOB M CAMOCTOSATENBHO HCKaTh CPEACTBA/pecypchl s
pelleHus 3aJa4n/ IOCTHKEHUS 1IeII;

-COCTABJIATH IIJIAH PEIICHUS MTPOOIeMBI (BBITIOTHEHUS TIPOSKTA, POBEICHUS UCCIICOBAHMUS );
-OMpeIeNsITh MOTEHIIUANbHbIE 3aTPYAHCHUS MPU PEIICHUU y4eOHON U MMO3HABATEIBHOM 33a/1a4ui U
HAXOJWTh CPEJICTBA IS UX YCTPAHCHUS;

-OMUCHIBATh CBOM OMBIT, OQOpMIIsis €ro s Mepeiayd APYruM JIOJIsSM B BUAE TEXHOJIOTHH
pelIeHus MPaKTHYECKUX 331a4 ONPEACIICHHOTO KJIacca,

-IJITAHUPOBATH U KOPPEKTHUPOBATH CBOIO MHIMBUYaJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.
3.YMeHHE COOTHOCHUTh CBOM JEHCTBHS C IUIAHUPYEMBIMH pE3YyJlIbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOEH MESATENIbHOCTH B MPOIECCE OCTHKEHUS pe3yNbTaTa, OMpelNeisTh CIOCOObI
JeHCTBUI B paMKax MPeIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JAECUCTBUS B
COOTBETCTBUU C U3MEHsIONIeHcs cuTyanueid. OOydaromuiics CMOXKET:

-OMPENIEISITh COBMECTHO C TIEIarOrOM M CBEPCTHUKAMHU KPUTEPHH TUTAHUPYEMBIX PE3YyIbTaTOB H
KPUTEPUU OLICHKH CBOEH y4eOHOIl 1eATenbHOCTH;

-CHCTEMaTU3UpOBaTh (B TOM 4HCIE BBIOMPATh NPUOPUTCTHHIC) KPUTEPHH ILIAHHPYESMBIX
pEe3yNbTAaTOB U OIICHKU CBOEH ACSITENbHOCTH;

-0TOMpaTh WHCTPYMEHTHI /ISl OLEHUBAHUS CBOCH JESTEIHHOCTH, OCYIIECTBIATH CAMOKOHTPOIh
CBOEH JIEATENILHOCTH B paMKax MPeJI0KEHHBIX YCIOBUI U TpeOOBaHU;

-OI[CHUBATh CBOIO JICATEIBHOCTh, APTyMEHTUPYS TPUYWHBI JOCTIKCHHS WJIH OTCYTCTBHS
TUTAHUPYEMOTO pe3yibTaTa;

-HaXOJIUTh JIOCTATOYHBIC CPEACTBA IS BBIMIOJHEHUS YYCOHBIX JCHCTBUI B HM3MCHSIOIICHCS
CUTYaIlMU W/WIH TIPU OTCYTCTBUH ILIAHUPYEMOTO PE3YIIbTaTa;

-paboTas 1o cBoeMy IUTaHy, BHOCHTh KOPPEKTHBBI B TEKYIIYIO JESITEIbHOCTh HA OCHOBE aHAIH3a
M3MEHEHUHN CUTYaIUH JIJIs TIOJTYYEeHHsl 3aTUIaHUPOBAHHBIX XapaKTEPUCTHK MPOAYKTa/pe3ynbTaTa;
-yCTaHABJIMBATh  CBSI3b ~ MEXKJY  TOJYYCHHBIMH  XAapaKTEPUCTHKAMH  TPOAYKTa H
XapaKTepUCTHUKAMU TIpoliecca AESITeNbHOCTH M MO 3aBEPIICHUU JIeATEIBHOCTH TMpejaraTh
W3MEHEHHUE XapaKTEPUCTHK MPOIIecca JIJIs TIOMYyYeHUS YIyUIIICHHBIX XapaKTePUCTUK IPOAYKTa;
-CBepSATh CBOW [JICHCTBUS C TIENbI0 M, TpU HEOOXOAMMOCTH, HCHPABIATh OIIMOKH
CaMOCTOSITEITHHO.

4.YMeHue OlleHUBaTh MPAaBUILHOCTh BHITIONHEHUS y4eOHOM 3a1aun, COOCTBEHHBIE BO3MOXXHOCTH
ee pemeHusi. OOyJarOIINICS CMOXKET:

-OMpeIeIsITh KPUTEPHUH MPABUIIBHOCTH (KOPPEKTHOCTH) BBITIONHEHUST y4eOHOM 3a1auu;
-aHAJIM3UPOBAaTh W OOOCHOBBIBAaTh NPHMEHEHHWE COOTBETCTBYIOIIETO HWHCTPYMEHTAPHUS JUIS
BBHITIOJTHEHUS Y4eOHOM 3a/1a4H;

-CBOOOTHO ITOJTH30BATHCS BHIPAOOTAHHBIMU KPUTSPUSMHU OIICHKH M CAMOOIICHKH, UCXOIS U3 TEITH
Y UMEIOIINXCS CPEJICTB, pa3iuyas pe3ylbTaT U CIIOCOObI IEHCTBU;

-OIICHUBATh TIPOIYKT CBOEH JEATEILHOCTH TI0 33JJaHHBIM H/WJIH CAMOCTOSATEIBHO OIMPeIeICHHBIM
KPUTEPUSIM B COOTBETCTBHUU C IEIBIO ACSITEILHOCTH;

-000CHOBBIBATh JIOCTHKMMOCTH IICNTH BBEIODAaHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOHX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

-puKCcUpOBaTH U AaHATTU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTeNIbHBIX PE3YyIbTATOB.



5.Bnagenre OoCHOBaMHM CaMOKOHTPOJIS, CaMOOIIEHKH, MPUHSITHS PEIICHUH U OCYIIECTBIICHUS
OCO3HAHHOTO BBIOOpa B yueOHOH U MO3HABAaTeIbHOU. O0YJarOIIHIiCS CMOXKET:

-HaOI0/1aTh M aHAJIM3UPOBATh COOCTBEHHYIO YYCOHYIO M TTO3HABATEIBHYIO JCSITEIBHOCTh H
JeSITeIBbHOCTD PYTruX 00y4aromuxcs B Ipolecce B3auMOIIPOBEPKH;

-COOTHOCUTHh peajibHble M IUIAaHUpPYEMbIe pe3yJabTaThl HHJIWBUIYaTbHOU 00pa3oBaTeIbHOM
JESTEIbHOCTH U J€NIaTh BBIBOBL;

-IIPUHUMATh PElICHUE B yUeOHOW CUTYalluu U HECTU 32 HEr0 OTBETCTBEHHOCTD;
-CaMOCTOSITEIBHO OIPENeNATh MPUYMHBI CBOETO yClieXa WM Heyclexa M HaXOJUTh CIIOCOOBI
BBIXO/Ia U3 CUTYyallUH HEYCIIeXa;

-pETPOCIEKTUBHO OMpPENENsITh, KaKUe JIEHCTBUS MO PEIICHUI0 yueOHON 3aJaui WM MapamMeTpsl
ATUX ACUCTBUN MPUBEIIN K MTOJIYUEHUIO HMEIOLIETOCs IPOAYKTa yUeOHOMN AESITEIbHOCTH;
Ilo3naBareiibHble YY ]|

1.YMeHnue ompenensTh MOHATHS, CO3[aBaTh OOOOIIEHUS, YCTaHABIMBATh AaHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEILHO BHIOMPATh OCHOBAHHS U KPUTEPUH Ul KilacCHU(pUKALUY,
YCTaHABIMBAaTh IPUYUHHO-CIEICTBEHHBIE CBSI3M, CTPOMTH JIOTMYECKOE  pacCyXICHHE,
YMO3aKII04YeHne (HHAYKTUBHOE, TEAYKTUBHOE, [10 aHAJIOTUH) U JIENaTh BHIBOJIBI.

OO0y4arIHICs CMOXKET:

-noAOupaTh CJIOBA, COMOAYMHEHHBIE KIIOYEBOMY CIIOBY, OIPEAETSIONINE €ro MPHU3HAKU H
CBOMCTBA;

-BBICTPANUBATh JIOTHYECKYIO I[EMOYKY, COCTOSAIIYIO U3 KIIOYEBOIO CJIOBA M CONOJYMHEHHBIX eMY
CJIOB;

-BBIJICNATh OOLIMI MPHU3HAK ABYX WU HECKOJIBKUX MPEAMETOB WU SIBJICHUA U OOBSICHITH UX
CXO/ICTBO;

-00bEeIUHATh MpPEIMEThl W SIBICHHUS B TPYMIbBI MO OINpEAETICHHBIM IMPU3HAKaM, CPaBHUBATH,
KJIACCHU(UITUPOBATH M 00001IaTh (DaKTHI U SIBICHUS;

-BBIJICNIATH SIBJICHUE U3 OOIIEro psia JPYTrux SBJICHHI,

-CTPOUTh PACCYXJECHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHHUSAM M OT YacCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

-CTPOUTH PACCYXk/IEHNE Ha OCHOBE CPAaBHEHUS IIPEIMETOB U SIBICHUMN, BBIIEISAS IPU ITOM 001I1e
MPU3HAKY;

-M3J1araTh MOJY4YEHHYIO HH(OPMALIMIO, UHTEPIIPETUPYS €€ B KOHTEKCTE pelraeMoi 3aauu;
-CaMOCTOATEIbHO YKa3bIBaThb Ha WH(OPMAIMIO, HYXIAIOIIYIOCS B TPOBEpKE, Mpeajarath H
IMPUMEHSITH CIIOCOO MPOBEPKH IOCTOBEPHOCTU MHPOPMAIIUH;

-00BSICHSTD SIBJICHHUS, MIPOLIECCHI, CBA3M M OTHOIIEHUS, BBISBISIEMBIE B XOJ€ TIO3HABATENbHON H
UCCIJIEIOBATEIbCKON  N1€ATEeIbHOCTH  (MPUBOAUTH  OOBSCHEHHWE C HU3MEHEHHEM  (HOpMBbI
MPEJICTaBICHUS; OOBICHATD, AETATU3UPYS WM 0000111as1; 00BACHATH C 33JJaHHOIN TOUKH 3PEHHUS);
-BBISIBJISITh U HAa3bIBaTh NPUYMHBI COOBITHS, SIBIECHHSA, B TOM 4YHCIIE€ BO3MOXHBIE /Hanbosee
BEpOATHbIE MPHUYUHBI, BO3MOXHBIE TIOCIECACTBUS 3aJaHHOW TMPUYHUHBI, CAMOCTOSTEIBHO
OCYIIIECTBIISIE IPUUMHHO-CIIEICTBEHHBIN aHaIN3;

-JleNaTh BBIBOJI HA OCHOBE KPUTHUYECKOTO aHAIN3a Pa3HBIX TOUYEK 3PEHHs], TIOJITBEPKIATh BHIBOJ
CcOOCTBEHHOM apryMeHTalMel WK CaMOCTOSATENbHO OTy4YeHHBIMU JaHHBIMU.

2.YMeHue co3/iaBaTh, MIPUMEHATH U MPeoOpa30BhIBATh 3HAKH U CHMBOJIBI, MO M CXEMBI JIJIS
pelieHus yueOHbIX U [T03HABATENbHbIX 3a/1a4. O0yJarouuiicss CMOXKeT:

-0003Ha4YaTh CUMBOJIOM U 3HAKOM IIPEIMET U/UIIU SIBJICHUE;

-ONpe/IeNsATh JOTHUECKHUE CBSI3U MEXAY IMpeAMEeTaMU W/WIU SBIEHUSMH, 0003HAa4YaTh JaHHbIE
JIOTUYECKHE CBSI3U C IIOMOIIBIO 3HAKOB B CXEME;

-co3/1aBaTh a0CTPaKTHBIN WM pealibHbIN 00pa3 mpenMera 1/miv SBJICHUS;

-CTPOUTH MOJIEJIb/CXeMY Ha OCHOBE YCIIOBHUH 3a7laul U/UJH crioco0a ee perieHus;

-co3/laBaTh BepOaJbHBIC, BELIECTBEHHbIE W HH(OPMALMOHHBIE MOJAEIN C BBIIEICHUEM
CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTa MJIs ONpeAeieHUs crocoba pemeHus 3ahadd B
COOTBETCTBUU C CUTYAIIUEH;

-peoOpa3oBBIBaTh MOJIENU C IIENIBI0 BBIBICHUS OOIIMX 3aKOHOB, OINPECINISIONINX JTaHHYIO
MIPEAMETHYIO 00J1acTh;



-IIEPEBOJIUTH CIIOKHYIO 1O COCTaBy (MHOTOACHEKTHYIO) HWHGOPMAIHMIO U3 TpadUuecKoro WIH
dbopManr30BaHHOTO (CHMBOJBHOTO) MIPEICTABICHHS B TEKCTOBOE, U HA000POT;

-CTPOUTH CXEMY, aITOPUTM JAECUCTBUS, UCHPABIATh WM BOCCTAHABIMBATh HEW3BECTHBIN paHee
QITOPUTM Ha OCHOBE UMEIOIIETrOCs 3HaHUs 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS allTOPUTM;
-CTPOUTH JJOKA3aTENIbCTBO: MPIMOE, KOCBEHHOE, OT MPOTUBHOIO;
-aHaJTM3UPOBATh/pe(ICKCUPOBATh OMBIT Pa3pabOTKU H  peaau3aluu  y4eOHOro TIPOEKTa,
UCCIIeIOBaHMs (TEOPETUYECKOr0, SMIIMPUYECKOr0) Ha OCHOBE MPEUIONKEHHONW MPOOIeMHON
CUTYaIliH, TIOCTABJICHHOH IIeJIN W/WJIH 3aJJaHHBIX KPUTEPUEB OLICHKH MPOIYKTa/pe3ynbTara.
3.CmpiciioBoe ureHne. OOyJaroIuiicss CMOXKET:

-HaXxOJIUTh B TEKCTE Tpebyemyro nH(opMalLHio (B COOTBETCTBUU C LIETSIMU CBOCH JESATEILHOCTH);
-ODUEHTUPOBATbCS B  COJACPXKAHUU TEKCTAa, I[MOHMMATh LEJIOCTHBIA CMBICH  TEKCTAa,
CTPYKTYpUPOBATh TEKCT;

-YCTaHABJIMBATh B3aMMOCBSI3b OMMMCAHHBIX B TEKCTE COOBITUH, SIBJICHUH, TIPOIIECCOB;
-pe3IOMHUPOBATh IIIaBHYIO UJICIO0 TEKCTA;

-KPUTUYECKH OLIEHUBATH COJIEpKaHue U (popMy TeKCTa.

Kommynukarusublie YY ]

1.YMeHue opranu30BbIBaTh YI€OHOE COTPYAHHUYECTBO M COBMECTHYIO JICATEILHOCTD C YUUTEICM
U CBEpCTHUKAMU; paboTaTh HMHAUBUAYAIbHO M B TpYIIE: HAXOAUTh oOllee pelieHue u
paspeniath KOHMIMKTH HA OCHOBE COTJIACOBAHUS MO3UIUH U y4eTa HHTEPECOB; (hOPMYIIHPOBATH,
apryMEeHTHUPOBATh U OTCTauBaTh CBOE MHeHHE. OOyUaroIuiicsi CMOXKET:

— OTPEIEeTSATH BO3MOKHBIE POJIM B COBMECTHOM JIEATEILHOCTH;

— UTPaTh OINPEAETICHHYIO POJIb B COBMECTHOM e TEIbHOCTH;

— MPUHUMATH MO3ULHUI0 COOECeTHUKA, MOHMUMAs TO3UIMIO APYroro, pa3indyaTrh B €ro peuH:
MHEHHE (TOUKY 3pEHHS), JOKA3aTEIbCTBO (apryMEHTHI), PaKThl; TUIIOTE3bI, aKCHOMBI, TECOPUH;

- OTpEeNeNIsiTh CBOM JICUCTBHS W JCHCTBUS MapTHEpPA, KOTOpPHIE CIOCOOCTBOBAIM WIIU
MPESITCTBOBAJIH IMPOTYKTUBHOW KOMMYHHKAIUY;

— CTPOUTH MO3UTHUBHBIE OTHOILIIEHUS B TIpollecce yueOHOM U TO3HABATEeNbHOM AeSITeTbHOCTH;
— KOPPEKTHO M apryMEHTUPOBAHO OTCTAaWBaTh CBOKO TOYKY 3pPEHUS, B JUCKYCCHH YMETh
BBIIBUTATh KOHTPApryMEHTHI, TiepedpazupoBaTh CBOIO MbICHb (BIaJICHHE MEXaHU3MOM
HKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM TPU3HABAThH
OImMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— npeiaraTh albTEPHATUBHOE PEIlIeHHe B KOH(MIUKTHOM CUTYaIINN;

— BBIJICTISITH OOIIYIO TOUKY 3PEHHSI B TUCKYCCHH;

— JOTOBApUBAThCA O TMpaBUiaX W BONpocax s OOCYXKIEHHS B COOTBETCTBUU C
IIOCTaBJICHHOMW II€pe]| TPYIIION 3a1aueH;

- OpraHM30BBIBATH y4yeOHOE B3aMMOJEWCTBHE B Tpylme (OnpeaeisTb oOuume ey,
pacnpenensaTb poju, T0roBapuBaTbes Apyr ¢ APYroM M T. 1.);

— yCTpaHATh B paMKax JUaliora pa3pbiBBl B  KOMMYHHUKAllUH, OOYCIIOBJICHHBIE
HEMOHUMAaHUEM/HETIPUSTHEM CO CTOPOHBI coOecelHUKa 3aaaud, (POpMBI WIH COJEp>KaHUs
Janora.

2.YMeHue OCO3HaHHO MCIOJIb30BaTh pPEYEBBIE CPEIACTBA B COOTBETCTBUM C 3ajayei
KOMMYHUKAITUU JUISI BBIPQXEHUS CBOMX MBICIEH W TOTPEOHOCTEW M TIJIaHUPOBAHUS U
pEryJsiiuyd CBOEM AESATENbHOCTH; BIAJACHUE YCTHOW M MUCHMEHHOW pPEYbi0, MOHOJIOTMYECKOM
KOHTEKCTHOU peubto. O0yJaromunics CMOXKET:

. OTIPEICIIATh 33]a4y KOMMYHHUKAIIMH U B COOTBETCTBUH C HEl OTOMPATh PEUEBBIC CPEICTBA;
. OoTOMpaTh W UCHOIB30BaTh pPEUYEBBIC CPEICTBA B MPOIECCE KOMMYHHKAIUU C JIPYTHMH
JOJIbMH (JTUAJIOT B TIape, B MaJIOH TpymIe u T. 11.);

. MPEJCTaBIsITh B YCTHOW WIIM MHCBMEHHON (hopMe pa3BepHYTHIN IJIaH COOCTBEHHOM
JIeATEIbHOCTH;

o coOnoaTh HOPMBI NYOIMYHOM peuH, perJamMeHT B MOHOJIOT€ U JUCKYCCHU B

COOTBETCTBUY C KOMMYHUKATUBHOM 3a/1aueii;



o BBICKA3bIBaTh U 0OOCHOBBIBATH MHEHME (CYKJIEHHUE) U 3allpallliBaTh MHEHHE IapTHepa B
paMKax uanora;

° MPUHUMATH PEIICHUE B XO/I€ JUAJIOTA U COTJIACOBBIBATH €0 C COOECETHUKOM;

° UCIIOJIb30BaTh BepOAJIbHBIE CpElICTBa (CpPEeACTBAa JIOTMUECKOW CBS3M) MJIS BBIICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

° HCITOJI30BaTh HeBepOaTbHBIC CpeicTBa 2871 HarJasagHbIe MaTepUalbl,
MOATOTOBJICHHBIE/0TOOpAHHBIE TTOJT PYKOBOJCTBOM yUUTEJIS;

° JIeJIaTh OLIEHOYHBIN BBIBOJ O JOCTHKEHUH LM KOMMYHHUKALIMU HEMOCPEACTBEHHO MOCIIE

3aBepIIEHUs] KOMMYHUKAaTUBHOTO KOHTAKTa M1 0OOCHOBBIBATH €TO.
3.®opMUpOBaHUE M pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIIOJIb30BaHUS MH()OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TexHonorui (nanee — MKT). OGyqaromuiicss cMOXeT:
o LIEJICHANPABJIEHHO HCKaThb U HCIOJIb30BaTh HMH(OPMAIMOHHBIE PECYpChl, HEOOXOAUMBIE
JUTSL pENICHUS YUeOHBIX M MPAKTUIECKUX 3a71a4 ¢ moMotnbio cpeacts UKT;
o BBIJICJIATE HMH(OPMAIMOHHBIA aCHeKT 3a7ayd, ONEepPUpPOBATH JaHHBIMH, MCIIOJIb30BaTh
MOJIEJIb PELICHHUS 3a/1a4H;
o UCTIOJIF30BAaTh KOMITBIOTEPHBIE TEXHOJOTHH (BKJIIOYasi BBIOOp aJeKBAaTHBIX 3ajade
MHCTPYMEHTAJIBHBIX  [POrpaMMHO-alIapaTHBIX CPEACTB M CEPBUCOB) JUIsl  pELIEHUs
UHPOPMALIMOHHBIX M KOMMYHHMKAIlMOHHBIX Y4eOHBIX 3a/7ad, B TOM 4YHCJE: BBbIYUCIEHHE,
HalMCcaHue JOKIAA0B, peepaToB, CO3JaHUE TPE3CHTANN U JIp.;
o UCIIOJIb30BaTh MH(OPMAIUIO C YYETOM 3THUYECKUX U IIPABOBBIX HOPM;
o co3/laBaThb MH(MOPMAIMOHHBIE PECYpChl Pa3HOrO THMA MU JUISL pasHbIX ayIUTOPH,
coOuro1aTh HH(GOPMALIMOHHYIO TUTHEHY U IpaBuia HHPOPMALIMOHHOM 6€301acHOCTH.
3) 6 npedmemmnom HanpasieHuu:
- OBJaJIeHHME MaTeMaTHMYECKUMM 3HAHUSAMU U YMEHUSMHU, HEOOXOAUMBIMU [UI MPOJODKEHUS
oOydeHHss B CTaplIel IIKOJE WM HHBIX 001Ie00pa3oBaTENbHBIX YUPEXKJIECHUAX, HU3YyUCHUS
CMEKHBIX TUCUUIUINH, IPUMEHEHUS B IIOBCEIHEBHOM JKU3HY;
- co3gaHue (QyHAaMEHTa JUIsi MaTeMaTH4eCKOro pa3BUTHUS, (OPMHUPOBAHUS MEXaHU3MOB
MBILUIEHHS], XapaKTEPHBIX JIJIs1 MATEMAaTUYECKON JEATEIbHOCTH.

N3yuenue anredpol odecnevur:
-0CO3HaHUE 3HAYCHMsI MAaTEMaTUKU 1 HH(POPMATHUKU B IOBCEAHEBHOM KU3HH YeIIOBEKa,
-popmMupoBaHuE TPEACTABICHUI O CONUAIBHBIX, KYJIbTYPHBIX M HUCTOPHYECKHUX (aKTopax
CTaHOBJICHUS MAaTEMATUYECKON HAYKH;
-[IOHUMaHUE POJIM UHPOPMAIIMOHHBIX ITPOLIECCOB B COBPEMEHHOM MUPE;
-(opMupoBaHNe MNpeACTaBIEHUI O MaTeMaTHKE KaK YacTH OOIIeueNoBEYeCKOl KyJIbTYpBI,
YHHUBEPCAJIbHOM SI3bIKE€ HayKH, MO3BOJISIOLIEM ONHUCHIBATH M W3Yy4aTh peajbHbIE MPOIECCH U
SBJICHUS.

B pesynbraTe u3yueHus anredpsl 00ydaromuecs pa3BUBaIOT JOTMUYECKOE M MaTeMaTHYECKOe
MBILUIEHHE, MOJIy4aloT IPEACTAaBIEHUE O MaTeMaTH4YEeCKMX  MOJENAX;  OBJIAZEBAIOT
MaTeMaTUYECKUMHU PacCy>KICHHUIMH; y4aTcsl IPUMEHITh MaTeMaTUYECKUEe 3HAHUSI TIPU PELIeHUN
pa3iIMyYHBIX 3a7ad M OLEHUBATh IIOJYYECHHBIE PE3YJIbTAThl, OBJIAJEBAIOT YMEHMSMM PELICHUS
yueOHBIX 3aJla4; pa3BUBAIOT MaTEMAaTHUYECKYI0 WHTYMIIMIO; MOJy4YaloT IpeacTaBiIeHre o0
OCHOBHBIX HH(OPMAIIMOHHBIX MPOIIECCaxX B PEATbHBIX CUTYaLHUsX.

[IpenMeTHBIE pe3yabTaThl U3YUYEHHUS aNreOpbl OTPaXKaroT:

1) hopmupoBaHue MpenCTaBICHUA O MaTeMaTHKE KaK O METOJE MO3HaHMA JIeHCTBUTENBHOCTH,
MO3BOJISIONIEM OMMCHIBATh M U3y4aTh pEalIbHbIE MPOILIECCHI U SABJICHUS:

-0CO3HaHHUE POJIM MAaTEMATUKU B pa3BUTUU Poccun n mupa;

-BO3MOKHOCTb IIPUBECTU MPHUMEPHI U3 OTEUECTBEHHOW UM BCEMHPHOI MCTOPUU MAaTeMaTUYECKUX
OTKPBITHI U UX aBTOPOB;

2) pa3BuTHE YMEHUH paboTaTh € Y4eOHBIM MaTEeMAaTHUYECKUM TEKCTOM (aHAJIU3UPOBATh,
U3BJIEKaTh HEOOXOAMMYIO MH(OpPMAIHMIO), TOYHO M TPAaMOTHO BBIPAXXaTh CBOU MBICIH C
IPUMEHEHHEM MaTeMAaTU4YEeCKOH TEPMUHOJOTMM M CUMBOJMKH, MPOBOJUTH KIACCU(PHUKALMH,
JorHyecKrue 000CHOBAHMS, JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUI:



-OlIEpUPOBAHUE  MOHATHUAMHU:  MHOXECTBO,  JJEMEHT  MHOXECTBAa,  IOJMHOXECTBO,
NPUHAIICKHOCTh, HAaXOXKJEHHE MepeceueHus, O0beIUHEHHsI MOJMHOXECTBA B IPOCTEHIINX
CUTyalUsX;

-peleHre CIOKETHBIX 33/1a4 Pa3HbIX TUIIOB Ha Bce apu(METHUECKUE ICHCTBUS;

-IpuMeHEeHHe crnoco0a MoucKa peleHus 3aauu, B KOTOPOM PacCykJI€HHUE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO UM OT TPEOOBAHMUS K YCIIOBHUIO;

-COCTaBJICHHE IUIaHA pEUICHUs 3a/ayd, BBIJCJICHHE 3TAlOB €€ PEeLIEHUs, HUHTEepIpeTanus
BBIUMCIIUTEIBHBIX PE3Y/IbTATOB B 33]]a4€, UCCIEIOBAHNE [IOJIyUEHHOI'O PELICHUS 3a/1a4H;
-HaXO0XJCHUE MPOIEHTa OT YHuCia, YUCHIA IO MPOLEHTY OT HEro, HaXOXJACHUS MPOLEHTHOTO
OTHOILEHUE JIBYX YHCEJI, HAXOXKICHHUS IPOLEHTHOIO CHMXKEHHS WJIM IMPOLEHTHOI'O MOBBILIECHUS
BEJIMYUHBI,

-peleHue JOrnYeCcKuX 3a/1ay;

3) pa3BuUTHME TPEICTaBICHUM O 4YHCIE€ U YHUCIOBBIX CHUCTEMAaX OT HaTypaJbHBIX [0
JEMCTBUTENIbHBIX YHCEJ; OBJAJCHUE HABBIKAMHM YCTHBIX, MUCBMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIYMCIICHUI:

-ONepUpPOBaHUE TIOHATUSMU: HATypaJlbHOE 4YHUCIO, IEN0e YHCIO, OOBIKHOBEHHAs JpoOb,
JeCATUYHAs APOOb, CMEIIAHHOE YHCII0, PAIIMOHATILHOE YMCII0, HPPAIIOHAIEHOE YHCIIO;
-MCIIOJIb30BAaHUE CBOMCTBA YMCENT M 3aKOHOB apU(METHYECKHX OIepaluii ¢ YucliaMud MpH
BBINIOJIHEHUH BBIYMCIICHU;

-MCIIOJIb30BaHUE TPU3HAKOB JEIMMOCTH Ha 2, 5, 3, 9, 10 npu BBHINOJHEHUU BBIYUCICHUNA W
pELIeHNH 3a/1a4;

-BBIIIOJIHEHUE OKPYTJIEHUS YHCEJl B COOTBETCTBUHU C IIPaBUIIaMU;

-CpaBHEHUE YHUCEIT;

-OLICHUBAHUE 3HAYEHUs KBAJAPATHOI'O KOPHS U3 MOJOKUTEIBHOIO LEIO0r0 YNCa;

4) oBnazeHWEe CHUMBOJBHBIM SI3BIKOM aireOpbl, MpPHEMaMH BBIMOJIHEHUS TOXKICCTBEHHBIX
npeoOpa3oBaHUil BBIPAKECHHM, PEeIlICHUs] YpaBHEHUI, CUCTEM YpaBHEHH, HEPABEHCTB U CUCTEM
HEPAaBEHCTB; YMEHHs MOJIEIMPOBATh pEalbHbIE CUTYallud Ha S3bIKE aiareOpbl, HCCIEN0BaTh
MOCTPOEHHbIE MOJIENIM C MCIOJIb30BaHUEM ammapaTa aireopbl, HHTEPIPETUPOBATh MOTYUEHHBIN
pe3yJnbTar:

-BBITIOJIHEHUE HECIIOKHBIX TPeoOpa3oBaHuil Al BEIUMCIIEHUS 3HAUEHUI YHMCIIOBBIX BBIPAXEHUH,
COJIepKallluX CTENEHU C HaTypalbHBIM IIOKa3aTelleM, CTENeHH C IeJIbIM OTPULIATEIbHBIM
IIOKa3aTeNeM;

-BBIIIOJIHEHUE HECIIOKHBIX IPeo0pa3oBaHUN LENbIX, IPOOHO palMOHANbHBIX BBIPAKEHUH U
BBIpQKEHUI ¢ KBaJpaTHBIMH KOPHSMH; PAaCKpbIBaTh CKOOKH, IPUBOAUTH MOO0OHBIE CllaraeMsle,
MCIOJIb30BaTh (POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS,

-pelIeHNEe JIMHEWHBIX W KBAJpPAaTHBIX YPAaBHEHHM M HEPAaBEHCTB, YPaBHEHUI M HEPABEHCTB
CBOJSIIUXCS K JIMHEWHBIM WJIM KBaJIpaTHBIM, CUCTEM yYpaBHEHUN M HEPAaBEHCTB, U300pa’keHHE
pELIEHNI HEPABEHCTB U UX CUCTEM HA YMCIIOBOU MPSAMOI;

5) oBnageHue CUCTEMON (YHKIIMOHAJIbHBIX MOHATHM, pa3BUTHE YMEHHS HCIIOJIb30BaTh
(GyHKIMOHATBHO-TpaUUecKre MpeICTaBICHHUs Ui pelIeHHs pa3IMyHBIX MaTeMaTHYeCKHX
3aja4, JJig OMMCAHUS U aHAJIM3a PEaJIbHbIX 3aBUCUMOCTEH:

-OIIpeJIETICHHE MTOJIOKEHHSI TOUKH T10 €€ KOOpAUHATaM, KOOPJAUHATBI TOUKH 110 €€ MOJIO0KEHHUIO Ha
IJIOCKOCTH;

-HaxoXJleHHe 1o rpaduky 3HadeHui (QyHKIMH, 006JacTH OompeeNeHHs, MHOKECTBA 3HAUYEHUH,
HyJel (yHKIUHU, TPOMEXKYTKOB 3HAKOMOCTOSHCTBA, MPOMEKYTKOB BO3pacTaHus U yObIBaHUS,
HanOOJIBIIEr0 M HAMMEHBIIETO 3HaYeHUs QYHKIINU;

-[IOCTpOeHHE rpaduKa JIMHEHHON U KBaIpaTUUHON (PyHKUNIA;

-OollepupoBaHre Ha ©0a30BOM YpOBHE TMOHATHAMU: IOCIIEAOBATENBHOCT, apudMeTHuecKas
MpPOrpeccusi, reOMEeTprUIecKas porpeccus;

-ACIIOJIb30BaHUE CBOMCTB JMHEWHOW M KBaJApaTUYHON (QYHKIMH U UX TpadUKOB MpH peHIeHUH
3aJa4 U3 Ipyrux yuyeOHbIX MPEAMETOB;

6) oBiazieHHEe MPOCTEHIIMMHU CIIOCOOAMU IPEJCTABICHHUS M aHAJN3a CTAaTUCTUYECKUX JaHHBIX;
dbopMupOBaHUE MPEACTABIEHUN O CTATUCTHUECKUX 3aKOHOMEPHOCTSIX B pPEalbHOM MHUpPE U O



pasIMYHBIX c0co0ax UX M3Y4EHUs, O MPOCTEHIINX BEPOSITHOCTHBIX MOJEIISAX; PA3BUTHE YMEHUN
U3BJICKaTh MH(OpPMAIIHIO, IPEICTABICHHYIO B Ta0INIAX, HA AMarpaMMax, rpadukax, OnuchiBaTh
U AHAIU3UPOBATh MACCHUBBI YMCIOBBIX [AaHHBIX C IMOMOIIBI0 MNMOIXOIAIIMX CTATHUCTUYECKUX
XapaKTEPUCTUK, HCIIOIb30BATh IIOHMMAHUE BEPOSTHOCTHBIX CBOMCTB OKPYXKAIOLIUX SBJICHUN
IIPYU IPUHATUH PEILICHUN:
-popMupoBanue mpencTaBIEHHS O  CTaTUCTHYECKUX  XAPAKTEPUCTHUKAX, BEPOATHOCTHU
CJIy4alfHOTrO COOBITHS;
-peleHne MpoCTeUNX KOMOMHATOPHBIX 3a/1a4;
-OIpe/ieJICHHE OCHOBHBIX CTATUCTUUECKUX XaPaKTEPUCTUK YHCIOBBIX HAOOPOB;
-OLICHUBAHUE U BBIUUCIIEHHE BEPOSTHOCTH COOBITUS B MPOCTEHIINX CIIydasx;
-HaJIMYUe TMPEJCTABICHHUSI O POJIM MPAKTUYECKU JOCTOBEPHBIX M MAaJOBEPOSTHBIX COOBITHH, O
POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBICHUSX;
-YMEHHE CpPaBHMBATb OCHOBHBIE CTATHUCTHYECKHUE XaPAKTEPUCTUKH, IOJYYEHHBIE B IIPOLIECCE
pEILIeHUs IPUKIAJHON 3a/1a4M, U3YYECHHs PEAIbHOTO SIBIICHHUS,
7) pa3BUTHE YMEHUN IPUMEHSTHh U3yUYEHHbIE TOHITHS, PE3YJIbTAaThl, METO/IbI ISl PELLIEHUS 3a1au
IIPAKTUYECKOI0 XapakTepa M 3aJad W3 CMEXHBIX JUCLUIUIMH C HCIOJIB30BAHUEM IIpU
HEO0OXOUMOCTH CIPABOYHBIX MATEPHAIOB, KOMIIbIOTEPA, MOJIb30BATHCS OLEHKON M MPUKUIKON
IIPY NIPAKTUYECKUX pacueTax:
-pacIrio3HaBaHUE BEPHBIX U HEBEPHBIX BBICKA3BIBAHUN;
-OLIEHUBAHUE PE3YJIbTaTOB BBIUYMCIICHUN ITPU PEIICHUH IPAKTUYECKUX 3a1ay;
-BBIIIOJIHEHNE CPABHEHUS YUCENl B PEAJIbHBIX CUTYaLUsX;
-HCIIOJIb30BAHUE YHMCIIOBBIX BBIPAKEHUH IPU PEIICHUH NPAKTHUYECKUX 3a/ad U 3a7ad U3 IAPYyrux
y4€OHBIX IIPEIMETOB;
-peleHre MPaKTUYECKHX 3a/1a4 ¢ IPUMEHEHUEM NPOCTEHIINX CBOMCTB Guryp;
-BBIIIOJIHEHUE TIPOCTENIINX MOCTPOCHUM U U3MEPEHUI HAa MECTHOCTH, HEOOXOIUMBIX B PEAJIbHOU
KU3HU;
BoinyckHuk Hayuurcs B 7-9 kiaccax (I8 MCHOJB30BaHUS B IIOBCEIHEBHON KHU3HU U
o0ecreyeHns BO3MOYKHOCTH YCIIEHIHOTO MPOI0DKEHUSI 00pa3oBaHMs Ha 0a30BOM YpPOBHE)

DJIeMeHTbI TeOPMU MHOKECTB 1 MATEeMaTHYeCKO JIOTUKH

e OnepupoBaTh Ha 0a30BOM YpPOBHE IOHATUSAMU: MHOXECTBO, 3JIEMEHT MHOXECTBA,
MIOJAMHOK€ECTBO, IIPUHAJIEKHOCTD;

©33/1aBaTh MHOXKECTBA IIEPEUHUCICHUEM HX DJIEMEHTOB;

®  HaXOJAUTh MepecedyeHne, 00beAMHEHNE, TOIMHOKECTBO B IPOCTEHIIINX CUTYaUsX;

e omepupoBaTh Ha 0a30BOM YpOBHE MOHATHSAMM: OIpEJEJIEHUE, aKCHOMa, Teopema,
JI0Ka3aTelIbCTBO;

®  IIPUBOAWTH MPUMEPHI U KOHTPIIPUMEPHI ISl IOATBEPKACHUSA CBOMX BBICKA3bIBAHUM.

B noBceqHeBHOM KU3HHM U NPU U3YYEHUH APYTUX NPEeIMETOB:

® ICTIOJIB30BaTh Tpauyeckoe MpPEJCTaBICHUE MHOMKECTB Ui OINHMCAHUS peabHbIX
IPOIIECCOB U SABJICHUH, P PEIICHUH 33]a4 APYTUX yIeOHBIX PEIMETOB.

Yucaa

e OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMHU: HATypalbHOE YHCIO, IEJI0E YHCIIO,
OOBIKHOBEHHast J1po0b, JecsATHYHas JApoOb, CMeElIaHHas JpoOb, palMOHAIBHOE YHCIIO,
apuMeTHyeCcKuil KBaJIpaTHbIN KOPEHb;

® 1ICII0JIb30BaTh CBOMCTBA YHACEI U IIPABUIIA IEUCTBUM IIPU BBIITOJIHEHUH BBIYUCICHUN;

® JICITOJIB30BaTh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU BBIYUCICHUN U
pELICHUHN HECIOXKHBIX 3a/1a4;

® BBINOJIHATH OKPYIVICHUE PALIMOHAIIBHBIX YUCEN B COOTBETCTBUHU C ITPAaBUIIAMHU;

® OLICHUBATh 3HAYEHUE KBAJPATHOTO KOPHS U3 MOJIOKUTENBHOTO LIEJIOr0 YUCIIA,

® PaCIIO3HABATh PALIMOHAIIBLHBIE U UPPALlMOHAIbHBIC YHUCIIA;

® CPaBHMBATh YKCIIA.

B noBceqHeBHOM KU3HHU U NPU U3YYEHUH IPYTUX NPEeIMETOB:

® OLICHUBATh PE3YJIbTAThI BBIYMCICHUH U PEIICHUH NTPAKTUYECKUX 3a/1a4;



® BBINIOJIHATH CPABHEHUE YHUCET B PEAJIBHBIX CUTYALHAX;

© COCTABJIAATh 4YMCJIOBBIC BBIPAKCHMS IIPU PELICHUHM NPAKTHUYECKHUX 3aJad M 3a1ad U3
JpyruX y4eOHBIX IPEAMETOB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

¢ BEINONHATE HECNIOXKHBIE MpeoOpa3oBaHMsl sl BBIYUCIEHHMS 3HAYEHUH YMCIOBBIX
BBIDQXCHUM, COJIEpKAIUX CTEINEHH C HaTypaJbHBIM IIOKa3aTejaeM, CTEIEHU C LEJIBIM
OTpULATENIbHBIM [10Ka3aTeNEM;

® BHINOJIHATh HECJIOXKHbIE IPeoOpa3oBaHUs LENbIX BBIPAKEHWN: pPacKpbIBaThb CKOOKH,
IPUBOUTH MOAOOHBIE ClIaracMblIe;

® ICTIOJIK30BaTh  (HOPMYJIBl COKPAIIEHHOTO YMHOXKEHHUS (KBaapaT CyMMBbI, KBajpar
Pa3HOCTH, PA3HOCTH KBAJIPATOB) JIJISl YIIPOIICHUS BEIYMCICHUN 3HAUCHHU I BBIPAXKEHUN;

® BHINOJIHATh HECITIOXKHBIE NPeo0pa3oBaHUsl JPOOHO-TMHEWHBIX BBIPAKCHUNH U BBIPAKECHUH
C KBaJPAaTHBIMU KOPHSMH.

B noBceHeBHOM KU3HH M NIPH U3YYCHHHU APYTUX NPEIMETOB:

® [IOHUMAaTh CMBICJI 3aIIUCH YHCIIAa B CTAHJAPTHOM BUJIE;

® OIIEpUPOBATh Ha OA30BOM YPOBHE IOHATUEM «CTaHAAPTHASI 3aIUCh YUCIIay.

YpaBHeHusI 4 HepaBeHCTBA

e OnepupoBaTh Ha 0a30BOM YpOBHE IOHATUSAMHU: PABEHCTBO, YHCIOBOE PABEHCTBO,
YPaBHEHHE, KOPEHb YPAaBHEHMS, PEILICHUE YPABHEHMs, YMCIOBOE HEPAaBEHCTBO, HEPABEHCTBO,
pelIeHre HEPABEHCTBA;

® [IPOBEPSATH CIPABEUIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

® pelaTh JIMHEHHBIEC HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASILMECS K JIMHEHHBIM;

® peIaTh CUCTEMbI HECJIOKHBIX JJMHEUHBIX YPABHEHUN, HEPABEHCTB;

® [IPOBEPATH, SBJIAETCS JIM JAaHHOE YUCIIO PEILICHUEM ypaBHEHUs (HEPABEHCTBA);

e pemarth KBaJIpaTHbIC YpaBHEHHUs 10 (OopMysie KOpHEH KBaApaTHOTO YPaBHEHUS;

® 1300pakaTh pEIICHUs] HEPABEHCTB M X CUCTEM Ha YMCIIOBOM MPSMOHU.

B noBceiHeBHOM KU3HM M TIPM M3Y4YEHHH APYTUX NMPeJIMeTOB:

®COCTABJIATh M pEIIATh JIMHEHHBIE YPAaBHEHMs INpPU PEIICHUM 3a]a4, BO3HMKAIOUIMX B
JPYTruX y4eOHBIX MpeaMeTax.

DOyHKIUHA

e HaxoauTe 3HaueHne QyHKIMM MO 33JJaHHOMY 3HAUEHHUIO apIyMEHTa;

® HAXOJWUTh 3HAUYEHUE apryMeHTa IO 3a/JlaHHOMY 3HAueHHIO (YHKLIHUU B HECIOXKHBIX
CUTYaLUsX;

® ONIPENENATh IMOJIO)KEHWE TOYKM M0 €€ KOOpAWHATaM, KOOPJAMWHAThl TOYKH MO €€
MI0JIO’KEHUIO HAa KOOPAMHATHOM INIOCKOCTH;

o110 rpaduKy HaXOJUTh OOJACTh ONpPENENIECHUs, MHOXXECTBO 3HAYEHUH, HYIH (QYHKIIHH,
MPOMEXYTKH 3HAKOIOCTOSIHCTBA, NPOMEXYTKHM BO3pacTaHus W YyObIBaHMS, HauOojblliee U
HaMMEHbIIIee 3HAaUeHUs (PYHKINH;

® CTpOUTh IpadvK TUHEHHON QYHKINY;

® [IPOBEPSATH, SIBISIETCA JIM AAaHHBIN rpaduk rpaguxoMm 3agaHHOW (YHKIUU (JTMHEWHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPIUOHATEHOCTH);

e OnpesesATh NpUONMKEHHBIE 3HAUYEHUS KOOPJMHAT TOYKHM MepeceueHust rpadukoB
byHKIH;

e OnIepUpOBaTh Ha 0a30BOM YPOBHE MOHSTHSIMH: MOCJIEI0BATENbHOCTD, apupMeTHIeCKas
Iporpeccusi, reoMeTpuieckas mporpeccus;

epemaTh 3a7ayd  Ha MPOrPECCHU, B KOTOPHIX OTBET MOXeET OBbITh TMOJy4eH
HEIMOCPEICTBEHHBIM MOJCYETOM 03 MPUMEHEeHHs (POPMYII.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

® [ICII0JIB30BaTh TI'paUKH peaIbHbIX MPOLECCOB U 3aBHUCHUMOCTEH ISl OMpENeNeHUs HuX
CBOMCTB (HauOoJIbLIME€ M HAUMEHbIIME 3HAYEHUs, MPOMEXKYTKH BO3pACTaHMs U YObIBaHHA,
00J1aCTH MOJIOKUTENBHBIX U OTPULIATENIbHBIX 3HAYCHUN U T.11.);



® ICTIOJIb30BaTh CBOMCTBA JIMHEWHOU (DYHKITNH U €€ rpaduK Mpy pEHICHUH 3a71a4 U3 APYTHX
y4eOHBIX TPEIMETOB.

CTaTHCTHKA H TeopHs BEPOSITHOCTEH

e IMeTh mpeacTaBlIeHHE O CTATUCTUYECKMX XapaKTEPUCTHUKAX, BEPOSTHOCTH CIy4YailHOTrO
cOOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;

e pelarh NpOCTEUIINE KOMOMHATOPHBIE 33Ja4d METOAOM IPSAMOr0 M OpPraHM30BaHHOTO
nepebopa;

® [IpE/ICTABIIATH JIaHHbIE B BHJIE TAOIUL], TUarpamm, rpauKkos;

® yuTaTh UH(POPMALIHIO, IPEICTABICHHYIO B BUJIE TaOIMIIbI, IUAarpaMMBbl, rpaduka;

® OIIPE/IENISITh OCHOBHBIE CTATUCTUYECKHIE XapaKTEPUCTUKU YUCIIOBBIX HAOOPOB;

® OLICHUBATh BEPOSTHOCTH COOBITHS B IPOCTEHIINX CIIydasix;

® IMETh IIPEJICTABICHHUE O POJIM 3aKOHA OOJIBILIMX YMCENl B MACCOBBIX SBJICHUSX.

B noBceHeBHOM KU3HM M TIPM M3Y4YEHHH APYTUX NPeJIMETOB:

® OIICHMBATh KOJMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Iepedopa;

® IMETh MIPEJICTABICHHUE O POJIUM IPAKTHUUECKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITHIA;

® CPaBHUBATh OCHOBHBIC CTAaTHCTUYECKUE XAapaKTEPUCTUKH, IOJTyYeHHBIE B TpoIecce
pellIeHus TPUKIATHON 3a/1a4H, U3YUCHUS PEAIbHOTO SIBICHHUS,

® OIICHHUBATh BEPOSTHOCTh PEATbHBIX COOBITHIA U SIBIICHUI B HECIIOKHBIX CUTYAIUSX.

TexcToBbI€E 3a7a4N

ePemaTh HECIOXKHBIE CIOKETHBIE 3a7aud pa3HbIX THUIOB Ha BCe apU(pMETHYECKHE
JICHCTBHSL,

® CTPOUTH MOJIEIIb YCIOBUS 3a7aui (B BUJE TAOJIUIIbI, CXEMBbI, PUCYHKA UM YPAaBHEHUS), B
KOTOPOU JaHbl 3HAYEHHS JIBYX M3 TPEX B3aMMOCBSA3AHHBIX BEIUYHH, C IIEJBIO0 MMOMCKA PEIICHHUS
3a/1a4i;

® OCYIIECTBIIATH CIIOCOO MOMCKA PELICHUs 33a[1auH, B KOTOPOM PACCYXJAEHHE CTPOUTCS OT
yCIIOBUS K TPeOOBAHUIO WIIA OT TPeOOBaHUS K YCIOBHIO;

® COCTaBJIATH IIJIaH PEIICHU 3a/1a4H;

® BBIJICIISATD ATAlbl PELUICHUS 3a/1a4U;

® UHTEPNPETUPOBATh BBIYUCIUTENBHBIE PE3YNbTAaThl B 3aJladye, UCCIEN0BaTh MOJyYEHHOE
pelIeHre 3aauu;

®3HATh Pa3IMYUE CKOPOCTEH OOBEKTa B CTOSUEH BOJE, MPOTHB TEUYEHUS M IO TECUYECHUIO
peku;

e pelaTh 33Ja4u Ha HaXOXKJCHUE YaCTH YKciia U YUCIa MO €ro YacTH;

e pemiaTh 3a/1a4dl pa3HbIX TUMOB (Ha paboTy, HA MOKYMNKH, HA ABM)KEHUE), CBSA3BIBAIOIIUX
TPH BETWYNHBI, BBIICISTH 3TH BEIUYUHBI U OTHOIICHUSI MEXK1Yy HUMH;

® HaXOJIUTh MPOLEHT OT YHWCIA, YUCJIO IO MPOLEHTY OT HEro, HaXOAWUTh IPOILIEHTHOE
CHU)KEHHE WJIM MPOLIEHTHOE MOBBIILIEHUE BEIMYNHBL;

® peIIaTh HECIOXKHBIE JIOTHYECKUE 3a7a4l METOJIOM PacCyKIECHUN.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

® BBIJIBUTATh TMIOTE3bl O BOBMOXKHBIX MPEEIbHBIX 3HAYEHUSIX UCKOMBIX B 3a/1a4€ BEJTMYHH
(lenatb NPUKUIKY).

OTtHoweHNs

e OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSMHU: PABEHCTBO (GUTYp, paBHbIE (UTYPHI,
PaBEHCTBO TPEYrOJIbHUKOB, MapauIebHOCTh MPSAMBIX, MEPHEHIUKYISPHOCTh MPSIMBIX, YTJIbI
MEXy IPSIMBIMHA, TIEPIICHIUK YIS, HAKIIOHHAS, TIPOCKIIHSL.

B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPEIMETOB:

® [ICII0JIB30BaTh OTHOILIEHUS JUIsl PEelIeHus] MPOCTEHIINX 3a/1a4, BOSHUKAIOIIUX B PeabHOM
KH3HH.

Hcropust MaTeMaTHKHU

e OnuchIBaTh OTAENbHBIE BBIAAIOIINECS pPE3yJAbTaThl, MOJYYEHHBbIE B XOAE Pa3BUTHSL
MaTeMaTUKHU KaK HayKH;



®3HATh MPUMEPHI MATEMAaTHYECKUX OTKPHITUH M WX aBTOPOB, B CBSI3U C OTEYECTBEHHOW U
BCEMUPHOMN UCTOPHUEH;

® IOHUMATh POJIb MATEMATUKH B Pa3BUTUU Poccui.

MeToabl MaTeMATHKH

e BpiOuparh TOIXOASNIMIA HW3YYEHHBIH METOX ISl PEHICHUH W3YyYCHHBIX THIIOB
MaTeMaTHYECKUX 3a]1a4;

e[IpuBoauTs mpHUMEpPHl  MaTeMAaTHMYECKUMX  3aKOHOMEPHOCTEM B OKpYXKarolen
JCUCTBUTEIILHOCTH U MIPOM3BEIICHUSX UCKYCCTBA.

BbInyCKHUK MOJYYMT BO3MOKHOCTH HAY4YHThCsl B 7-9 kiaccax 1isi o0ecnedeHus:
BO3MO’KHOCTH YCHEIIHOT0 NPOAOJKEeHHsI 00pa3oBaHusi Ha 0a30BOM H YIJIyOJa€éHHOM
YPOBHSIX

DJieMeHTbI TEOPHH MHOKECTB H MATEMATHYECKOI JIOTUKH

e Onepuposamsv — nowsmusMu:  ONpeoeleHue, meopemd, aKCUoMd,  MHOICECMBO,
XapakmepucmuKku MHONCECMEd, 3JeMeHN MHOICeCmsed, Nycmoe, KOHeuHoe U OecKOHeuHoe
MHOIHCECBO, NOOMHONCECMBO, NPUHAOIEHCHOCHb, BKIIOYEHUE, DABEHCTNBO MHONCECE;

® 1300pAdICAMb MHONCECMEA U OMHOUEHUE MHOJICECME C NOMOWbIO KpYeos Diliepa,

e onpeoensims NPUHAONEIHCHOCIb INEMEHMA MHONCECMBY, 00beOUHEHUIO U NePeceyeHUio
MHOdHCECS,

©300a8amb MHONCECMBO C NOMOUBIO NEPEUUCTICHUSL DTIEMEHMOB, CLOBECHO20 ONUCAHUSL,

® Onepuposams NOHAMUAMU. BbICKA3bIBAHUE, UCMUHHOCIb U JONCHOCb BbICKA3bIBAHUS,
ompuyanue BbICKA3bIGAHUL, ONepayuu HA0 6bICKA3bIGAHUAMU. U, UIU, He, YCIOBHble
BbICKA3bIBAHUS (UMNIUKAYULL),

® CIPOUMb BbICKA3LIBAHUS, OMPUYAHUS 8bICKAZbIEAHUIL.

B noBceaHeBHOI1 ;KM3HU M NPU U3YYeHUH IPYTHX NPEIMETOB:

® CIpPOUMb YenouKy YMO3AKII0UeHULl Had OCHO8E UCNOIb308AHUSA NPABUIL JIOSUKU,

® LICNOIL308AMb  MHOJCECBA,  ONepayuu ¢  MHOMCeCmeamu, ux  epaguyeckoe
npeocmasienue 0Jisl ONUCAHUS PEANbHbIX NPOYECCO8 U AGTEeHULL.

Yucaa

e Onepuposams NOHAMUAMU. MHOHNCECMBO HAMYPATbHLIX HUCET, MHOMCECBO UYeblX
yucen, MHONICECMBO PAYUOHANILHBIX YUCET, UPPAYUOHATIbHOE HUCTO, K8AOPAMHbLL KOPEHb,
MHOIHCECBO OCUCMBUMENbHBIX YUCE]l, 2eOMEMPUYECKAs UHMEPNPEemMayus HAmypaibHblX, YelblX,
PAYUOHATLHBIX, OCUCMBUMETbHBIX YUCEL,

® NOHUMAMb U OOBACHAMb CMBLCTL HOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,

® BLINONHAMYb  BLIYUCTICHUS, 6 MOM 4YUCle C UCNOIb308AHUEM NPUEMOB DAYUOHATbHBIX
BLIYUCTICHULL,

® BbINONHANMb OKPY2ACHUE PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

® CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCLA,

® pedCcmasiams payuoHaIbHOe YUCTIO 8 8Ude 0eCAMUUHOU OpodU

® YNOPA00HUBAMb YUCILA, 3ANUCAHHBIE 8 8UOe OObIKHOBEHHOU U 0eCAMUYHOU OpooU;

e naxooumsv HO/[ u HOK yucen u ucnonv3osams ux npu peuienuu 3a0ay.

B noBceaHeBHOI ;KM3HU M NIPU U3YYEeHHH JPYTUX MPEAMETOB:

® NPUMEHAMb NPAGUILA NPUOIUINCEHHBIX 8bIYUCIEHUL NPU PeUleHUU NPAKMUYECKUX 3a0a4 U
peutenuu 3a0a4 Opy2ux yueOHvix npeomMemos;

® BbINONHAMb CPAGHEHUE PE3YIbIMAMO8 8bIYUCTIEHUL NPU PeUleHUU NPAKMUYecKUx 3a0ay, 8
MOM Yucjie NPUOTIUNCEHHBIX GbIUUCTEHULL,

® COCMABnamsb U OYEHUBAMb YUCTIO8bIE BbIPANCEHUS NPU PelleHUl NPAKMUYecKUx 3a0ay u
3a0ay uz Opyeux y4eOHviX npeomemos;

®3aNUCHIBAMb U OKPY2ISAMb YUCLOBble 3HAYEHUS DealbHbIX 6eIUYUH C UCNOTb30BAHUEM
PA3HBIX CUCTEM UBMepeHUs.

ToxnecTBeHHBIE IPe0OPa30BAHUA

o Onepuposamsv NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3amenem, Cmenetu ¢ yeavlm
ompuyamenbHbiM NOKA3amenem,



® 8bINONHANMb NPEOOPA308AHUS YETbIX BbIPANCEHULL. OCLCBUsL C OOHOYIEHAMU (CLOMNHCEeHUe,
8blUUMAHUE, YMHONCEHUE), OCUCMBUsL C MHO20UIeHAMU (CNOJICEHUe, BbIYUMAHUE, YMHONCEHUE),

® BLINONHAMb PA3NOHNCEHUE MHO0UNEHO8 HA MHONCUMENU OOHUM U3 CHOCODO8. BbIHeCeHUue
3a cKOOKY, 2pYyRnnUposKa, UCHOIb308AHUE POPMYT COKPAUEHHO20 YMHONCEHUSL,

® gulOeIsIMb K8AOPAM CYMMbl U PA3ZHOCMU OOHOUIEHOB,

® PACKIAObIBAMNb HA MHONCUMENU KBAOPAMHIL  MPEXUTIEH,

® BLINOIHAMb ~ NPeoOPA308AHUSL  BLIPANCEHU,  COOEPHCAWUX — CMEeNneHu ¢  Yeablmu
OMPUYAMENLHBIMU  NOKA3AMENAMU, Nepexooums Om 3anuci 6 6ude CmeneHu ¢ YeibiM
OmpuyamenbHbiM NOKA3amenem K 3anucu 8 suoe opoou,

® BLINOIHAMb NPE0OPA3068aHUSL OPOOHO-PAYUOHATBHBIX BbIPANCEHULL: COKpaweHue opooel,
npueedenue anreebpauieckux opoobeu Kk 0ouemy sSHaMeHamento, CLoHCeHue, YMHONCeHue, OelleHue
aneebpauyeckux O0pobell, 6038e0eHuUe aneeopauteckoi O0poou 6 HAMYPAILHYIO U Yenyio
OMPUYAMENbHYIO CIeNneHb,

® 8bINONHANMb NPEOOPAZ0BAHUSL BLIPANCEHULL, COOEPICAUUX KBAOPAMHbIE KOPHU,

® 6bI0eAMb KBAOPAM CYMMbL UIU PASHOCMU OBVUIEHA 8 BbIPAINCEHUSX, COOEPHCAUJUX
K6a0pammbvle KOPHU,

® GLINOIHAMb NPEO0OPA308AHUSL BLIPANCEHUL, COOEPAHCAUIUX MOOYTb.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® BLINONHAMb NPEeoOPA308aHUS U OCUCMBUL C YUCIAMU, 3ANUCAHHLIMU 6 CMAHOAPMHOM
suoe;

® 8LINOIHAMb NPE0OPA308AHUS AN2eOPAUYECKUX BbIPANCEHUL NPU PeUleHUU 3a0ay Opyaux
VUeOHbIX NPeOMemos.

YpaBHeHUs] M HEPABEHCTBA

e Onepuposams NOHAMUAMU: YPABHEHUe, HePABEeHCMBO, KOPEHb YVPABHEHUs, peuleHue
HepaseHcmeda, PAeHOCUNbHbIE YPAGHEHUs, 001acmb onpedeneHus YpaeHeHus (HepaseHcmad,
cucmemvl YPaGHeHUIl UlU HEPABEHCME),

® peuiams JUHElHble YPABHEHUS U YPAGHEHUs, C800UMble K JUHEUHbIM C HOMOUWbIO
MOACOECMBEHHBIX NPEOOPA30BAHUIL,

® peuiams K8AOpamHule YPAGHEHUs. U YPABHEHUs, C800UMble K K8AOPAMHBIM C NOMOUbLIO
MOAHCOECMBEHHBIX NPE0OPAZ0BAHULL,

® peuiams OPOOHO-TUHEIIHbIE YPABHEHUS,

® pewiams npocmenuiue UppayuoHaIbHvle YpasHeHus 6uoda . / f(x)=a, \/ f(x)= \/ g(x);

e pewiams ypasnenus 6uoa X" =a;

® peuiams ypasHenus CHOCOOOM PA3LONCEHUS HA MHONCUMENU U 3AMeHbL NePEeMEHHO,

® LICNOIL308AMb  MEMOO UHMEPBAN08 OJil peueHUss Yeavlx U OpPoOHO-PAYUOHATLHBIX
HepaseHcmae;

® peuiams TUHeliHble YPAGHEHUs. U HePABeHCMEA C NapaMempamu,

® peuiams Hecl0ACHble K8AOPAMHble YPABHEHUS C NAPAMEMPOM,

® peuiams HeCl0HCHbIE CUCTEMbL TUHEUHbIX YPAGHEHULl C Napamempamu,

® peuiams HeCl0AHCHbIE YPABHEHUS 8 YEbIX YUCILAX.

B noBceHeBHOI ;KM3HU M NPU U3YYEHHH JPYTUX MPEAMETOB:

e cocmasnames U pewams JuHelHble U KEAOPAMHble VPABHEHUs, VPAGHEHUs, K HUM
c800AWUeCs, CUCMeMbl TUHEUHbIX YPAGHEHUL, HEPABEHCME NPU PeueHUU 3a0ay OpY2ux yueOHbIX
npeomemos;

® 8LINONHAMb OYEHK) NPABOON000OUA Pe3yIbmamos, NOAYUAeMblX NPU peuleHUul TUHeiHbIX
U K8AOPAMHBIX YPAGHEHUL U CUCEM JIUHEUHbIX YPAGHEeHUU U HepABeHCME Npu peueHuu 3a0ay
Opyeux yueOHblX npeomMemos;

® 8LIOUPAMb  COOMBEMCMBYIOWUE YDABHEHUs, HEPABEHCMBA UMW UX CUCmeMbl Ol
COCMAGIEHUST MAMEMAMUIecKol MoOeu 3a0aHHOU PearbHOU CUmyayuu uiu npukiaoHou
3a0auu;



o yMemb UHMEPNPEMUPO8Aams NOJIYYEHHbI NPU PeueHUU YPAGHEeHUs, HepPaABeHCmEd UlU
cucmemvl pe3yibmam 6 KOHMeKCme 3a0aHHOU PeaIbHOU CUMYayuU Uil NPUKIAOHOU 3a0au.

DOyHKIUHA

o Onepuposamsv NOHAMUAMU: DYHKYUOHATbHAS 3A6UCUMOCTb, (DYHKYUSA, epapuK dyHKyuu,
Cnocoowl 3a0anusi (QYHKYuu, apeymenm u 3HaweHue @QYHKyuu, ooaacmv onpeoeieHus u
MHOJICECMBO  3HAYEHUl  (YHKYyuu, HyIu QYHKYuy, nNpoMeiCcymKu 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb (YYHKYUU, YEMHOCMb/HEUEMHOCIb DYHKYUU,

e cmpoums epaguru JIUHEUHOL, K6aopamuiHou @yHryui, 0bpamuoli
NPONOPYUOHANLHOCMU, YYHKYUU 8uda: Y =a+ %b L y=Jx,y=%x, y= E

® 1ia npumepe K8aopamudHoU QYHKYUU, UCHOTIb308AMb NPeodPA308aHUs 2paAduKra QyHKYUU
y=f(x) 012 nocmpoenus epagpuxoe gynxyuii y = af (kx+b)+c;

® cOCMasnamy YpasHeHuUsi NPAMOU NO 3A0AHHBIM YCIO0BUAM: NPOXoOdawel yepe3 08e moyKu
C 3A0AHHBIMU KOOPOUHAMAMU, NPOX00sAuell 4uepe3 OAHHYIO MOUYKY U NAPALIeNbHOU OAHHOU
NpAMOU,

® ucciedogams QYHKYUIo no eé epaghuxy;,

® HAXOOUMb ~ MHOJICECMBO  3HAYEHUU,  HYAU,  NPOMENCYMKU  3HAKONOCMOSIHCMEA,
MOHOMOHHOCMU KEAOPAMUYHOU (DYHKYUL,

e onepuposamsv  NOHAMUAMU:  NOCE008AMENbHOCIb,  APUPDMEMUUECcKas Npocpeccus,
2eoMempuiecKas npozpeccusi;

® peuiams 3a0auu Ha apuOMemuyecKyio u 2eoMempuieckyro npocpeccuio.

B noBceHeBHOI1 ;KM3HU M NPU U3YYe€HUH IPYTHX MPEIMETOB:

® ULIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PeaNbHYI0 3A8UCUMOCHb UIU NPOYecc No Ux
XapaxkmepucmuKkam,

® LICNOIL308AMb CBOUCMBA U SPAPUK K8AOPAMUUHOU (DYHKYUU NPU peuleHuu 3a0ay u3
Opyaux yueOHblx npeomemos.

TexkcroBbIe 321244

o Peuiams npocmeie u CL0JiCHblE 3a0a4U PAZHLIX MUNOS, d MAKICe 3a0ayl NOBbIULEHHOLL
mMpyoHOCmu,

® LICNOIL308AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CLONCHBIX 3a0ay Ols
ROCMPOeHUsl NOUCKOBOU CXeMbl U PeUuleHUst 3a0ay,

® pazIuHams MoOeib MeKcma U Mooelb pewenuss 3a0aqi, KOHCmMPYUposams K OOHOU
MOOenu peulenust HeCI10HCHOU 3a0ayu pazHble MOOeaU meKcma 3a0adu;

®3HamMb U NPUMEHAMb 00a CROCOOA NOUCKA peuleHUs 3a0ay (om mpebdosanus K YCI08UI0 U
om ycnoeusi K mpebo8aHuro);

® MOOENUPOBAMb PACCYHCOEHUS. NPU NOUCKE PeLUeHUs. 3a0ad ¢ NOMOWbIO epagp-cxembl;

® gbIOEIAAMb IMANBL PEUleHUs 3a0adU U COOePAHCAHUE KA 020 IMand;

® yMemb  GblOUPAMb ONMUMANLHBIL MemoO peulenus 3a0ayu U OCO3HABAMb 6blOOP
Memooa, paccmMampugams pa3iuyHvle Memoobl, HAXO0O0UMb pa3Hble peuleHuss 3a0ayu, eciu
B03MOJICHO,

® QHATUZUPOBAMb 3AMPYOHEHUS. NPU PeUleHUU 3a0a4;

® GLINONIHAMDb  PA3IUYHBIE NPeoOpPA308aHUSL NPEONONHCEHHOU 3a0adu, KOHCMPYUposamy
HO8ble 3a0a4u U3 OAHHOU, 8 MOM Yucie oOpamHule;

® UHMEPNPEeMUPOBAMb BbIYUCIUMETbHbIE PE3VIbMAMbl 6 3a0aye, UCCIe008amb NOIYYEeHHOe
peweHue 3a0adu;

® QHATUBUPOBAMb BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 PACNOLONCEHUS 08YX 00BEKMO8 U
U3MeHeHUe UX Xapakmepucmuk npu CO8MeCmHOM OBUNCEHUU (CKOpOCMb, 8peMs, paccmosHue)
npu peutenuu 3a0ad Ha 08UNCEHUE 08YX 00BEeKMO8 KAK 8 0OHOM, MAK U 8 NPOMUBONOJIOHNCHBIX
HAanpasieHusx,

® LCCIe008aMb BCEBO3MOMNCHBIE CUMYAYUU NPU PeuleHul 3a0ay Ha O0BUNCEHUEe NO pekKe,
PAccmMampusams pasHvle CUCeMbl OMCYéma,



® peuiams pasHOOOPA3HbLE 3a0a4U «HA YACMUY,

® peuams U 0O0CHOBVIBAMb CBOE peuleHue 3a0ay (8bl0elAMb MAMEMAMUYECKVIO OCHOBY)
HA HAXO0JCOeHUe YACmU YUCIA U YUCAA NO €20 YACMU HA OCHO8€ KOHKPEMHO20 CMbICAd Opoou,

® 0CcO3HABAMb U O0OBACHAMb UOEHMUYHOCMb 3A0a4 DA3HLIX MUNOS, CEA3bIEAIOWUX MPU
senuyunbl (Ha pabomy, Ha NOKYNKU, HA OBUICEHUE). 8bl0eNAMb IMU GENUYUHBL U OMHOULEHUS
MedHCOY HUMU, NPUMEHSMb UX NPU peuleHuu 3a0ay, KOHCMpPYuposams cOOCMEeHHble 3a0ay
VKA3AHHBIX MUNOS,

® 671a0eMb OCHOBHBIMU MEMOOAMU PEUleHUsl 3A0aY HA CMeCU, CNIA8bl, KOHYEHMPAayuu,

® pewiams 3a0auu Ha NPOYEHMbl, 8 MOM HUCTe, CILOJNCHbIE NPOYEHMbL C 0OOCHOBAHUEM,
UCNONb3YS PA3HBLE CNOCOObL;

® peuiams jocudecKkue 3a0aui pa3HelMU CnOcobamu, 8 mom ducie, ¢ 08yMsa OIOKAMU U ¢
mpemsi O10KaMu OAHHBIX C NOMOWbIO MAOIUY,

® peuiams 3a0auu O KOMOUHAMOPUKe U Meopul 6epoSMHOCMeEll HA OCHOBE UCNOIb30BAHUS
U3YYEHHBIX MeMO0008 U 000CHOBbIBAMNb peuleHue;

® peuiams HeCl0CHbIE 3a0aiu N0 MAMeMamu4eckol Cmamucmuxe;

® 061a0eMmb OCHOBHBIMU MEMOO0aMU PeuleHUsl CIOJNCEMHbIX 3a0ay. apuhmemuyeckuil,
aneebpauveckuil, nepebop 8apuanmos, 2eoMempuieckuil, epaguueckuil, NPUMeHsIMb UX 8 HOBbIX
NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NMPEAMETOB:

e 6bi0eNAMb  NPU  peuleHul 3a0a4 XapakmepucmuKku paccmampueaemol 6 3aoaue
cumyayuu, OmauyHvle OMm peaibHblX (me, 0m KOMopbiX ab6Cmpasuposalucy), KOHCMpyuposams
HOBble Cumyayuu ¢ y4émom 3Mmux Xapakmepucmuk, 8 YACMHOCMU, NPU PeueHuu 3a0ay Ha
KOHYeHmpayuuy, y4umoléams ni0MHOCMb 8eujecmad;

® peuiams U KOHCMPYUposams 3a0a4 Had OCHOB8e PACCMOMPEHUsL PEANbHbIX CUMYayull, 6
KOMOPbIX He mpeOhyemcst MOYHbLU GbIYUUCIUMENbHBLI Pe3YIbmam,

® peuiams 3a0auu Ha 08UdCEHUe NO peKe, PACCMAMPUBAs PA3Hble CUCTNEMbl OMCYemd.

CTaTHCTHKA U TeopHs BEPOSITHOCTEMH

e Onepuposams nousmusMU: cmoibuamsie U Kpy2osvie Ouazpammvl, maodauysbl OaAHHBIX,
cpednee apughmemuueckoe, meouana, Haubolvbulee U HauMeHblee 3HAYeHUs 8blOOPKU, PA3MAX
8bIO0PKU, QUCNEPCUsL U CMAHOAPMHOe OMKIOHEHUe, CIVYAUHAS USMEHYUBOCTb,

® U36/IeKAmMb UHDOPpMAYUI0, NPeOCMABIeHHYI0 8 MAOIUYAX, HA OUACPAMMAX, epahuKax;

® cocmaenames mabauysbl, CMPOUmMs OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

e onepuposamsv  NOHAMUAMU.  (DAKMOPUANL — YUCIA, NEPEeCMAHOBKU U  COUemaHus,
mpeyzonvhuk Ilackans,

® NPUMEHAMb NPABUILO NPOUIBEOEHUS. NPU PeUleHUU KOMOUHAMOPHBIX 3A0ay,

e onepuposams  NOHAMUSMU:  CIYHAUHBIL  ONbIM, CAYHAUHBIL  6blOOP, UCHbIMAHUE,
aleMeHmapHoe  CIyuaiHoe cobvimue (UCX00), Klaccuueckoe OonpeoeieHue eposimHoCmu
CYUALHO20 CODbIMUSL, ONEPAYUU HAO CYUAUHBIMU COOLIMUAMU,

® NPeOCmasiIamsb UHGOPMAYUIO ¢ NOMOWBIO KPY208 Diliepa;

® peuiams 3a0auu HA 8bIYUCTIEHUE BEPOMHOCMU C NOOCUEMOM KOIUYeCmed 6apUaHmos ¢
HOMOWBIO KOMOUHAMOPUKU.

B noBceHeBHOM KU3HHU M IPH U3YYEHHH JAPYTUX NMPEIMETOB:

® L387IeKAMb, UHMEPNPEMUPOBAMDb U NPE0dPA308bI6AMb UHDOPMAYUIO, NPEOCMABIIEHHYIO 8
mabauyax, Ha OUAZPAMMAx, epapuKax, OMmpaxtcarowyio cGOUCMEA U XapaKmepucmuKku peaibHbix
npoyeccos u s61eHul;

e onpedensims Cmamucmuieckue XapaKkmepucmuru 6blO0OpoK no maobauyam, Ouacpammam,
epaghuxam, 8bINOIHAMb CPABHEHUE 8 3A8UCUMOCTIU OM YelU peuleHus 3a0ayu;

® OYeHUBAMb 8EPOAMHOCTb PEANbHBIX COOLIMULL U ABTEHUII.

OTHOICHNS

o Onepuposamsv  NOHAMUAMU.  PABEHCMEO  (Queyp, pasHvle ueypvl, PABEHCMBO
MpeyeoNbHUKO8, NAPALIEIbHOCHb NPSAMbIX, NEePNEHOUKVIAPHOCMb NPAMbBIX, Yelbl MeHCOY



NpAMbIMU, NEPREHOUKYIAP, HAKIOHHAS, NpoeKkyus, noooobue gueyp, noododuvie ¢ueypol,
nO000OHbIe MPEY20TbHUKU,

® npumensams meopemy Daneca u meopemy o nponOPYUOHATILHBIX OMPE3KAX NPU peteHuu
3a0ay;

® Xapakmepuzoeams — 83AUMHOE  PACNONONCEHUe NPAMOU U  OKPYHCHOCMU,  O08YX
OKpYIHCHOCME.

B noBceiHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

® LICNONIL308AMb OMHOWEHUS 0I5 peueHUs 3a0a, B03HUKATOWUX 8 PEeAbHOU JHCUSHU.

HcTopusi MaTeMaTHKHU

o Xapakxmepuzosamsv 6K1A0 8bIOAIOWUXCA MAMEMAMUKO8 8 pa3eumiue MamemMamuky u
UHBIX HAYYHBIX 0Oacmel;

® IOHUMAMb PONL MamemMamuxu 6 passumuu Poccuu.

MeTtoabl MAaTEMATHKH

e lcnonv3ys  usyueHmHvle  Memoovl,  NposoOUmMb  0OKA3aMmMenbCMe0,  GbINOIHAMDb
onposepaicenue;

® 8blOUPAMb UZYYEHHbIEe MemOoObl U UX KOMOUHAYUU 0N peueHus MamemamuyecKux
3a0ay;

® LCNONL308AMb  MamemMamuieckue 3HaHus Ol  ONUCAHUA — 3AKOHOMEPHOCmeu 8
OKpydHcaroujeti 0eticmeumenbHOCmuy U NPOU38e0eHUs X UCKYCCMEA,

® pUMEHAMb Npocmetiuue npocpamMmusle cpeocmsea U 1eKmpoHHO-KOMMYHUKAYUOHHbLE
cucmemvl NPU peueHur Mamemamudeckux 3a0ay.

MECTO ITIPEJIMETA B YYEBHOM I1JIAHE

VYuebnsiit uian MBOYCOILI Nel7 Ha u3yyenue anredpsl B 7-9 kigaccax OCHOBHOM IIKOJIBI

orBouT 350 ypokos: 7 kiacc — 123 gaca, 8 kimacc — 122 vaca, 9 xnacc — 105 gacos. Beero 350u4.

COJAEP/KAHUE KYPCA
7 knace
Broipakenusi, To:knecTBa, ypaBHenus (264)

Hctopus (opMupoBaHMs MOHATHUSA YHCIa: HATypalbHble 4Hcia, qpoOu. CTapuHHBIE CHCTEMbI
3anucu uucen. Jpobu B Basunone, Erunre, Pume. OTkpeiTue necatuunbix apodeid. CTapuHHbIE
cucteMsl Mep. JlecsaTuuHble 1poOM UM MeTpudeckas cucrema mep. [losBieHue OTpHLIATENIbHBIX
ymucen ¥ Hynd. JI. Maraunkuit u JI. Ditnep. 3apoxxaenue anreOpsl B Hepax apupmeTuku. Ad-
Xopeamu. Poxnenue OyKBEHHOM CHMBOJMKH. YHCIOBOE BBIpQXXEHHE U €ro 3HaueHHe.
Bolpaxkenuss ¢ mnepeMeHHbIMU. BykBeHHbIE BBIpaKEHMs. 3HaueHHE BbIpakeHUs. UYmucioBoe
3HayeHHe OYKBEHHOIro BbIpakeHHs. JlomycTHMble 3HAueHHsI MEpeMEeHHbIX. BblpaxkeHus, He
uMermme cmbiciaa. [loncraHoBka BBIpaKEHUNM BMECTO TMEpeMeHHbIX. [IpeoOpasoBanue
OYKBEHHBIX BBIpQ)KEHUI HAa OCHOBE CBOMICTB apupMeTHyeckux JeicTBuid. UnciaoBoe paBEHCTRBO.
CBolicTBa 4MCIIOBBIX PaBEHCTB. PaBeHCTBO ¢ nepeMeHHOM. PaBeHCTBO OYKBEHHBIX BBIPa)KEHUH.
PeureHne TEKCTOBBIX 3a7a4d C MOMOILIBIO COCTABIICHUs BbIpaK€HUM. PellleHne TeKCTOBBIX 3a1ad
apudmMeTnueckuMm crocobom. lcrmonp3oBanue TaOmHI, CXeM, YEpPTEeXeH, APYrux CpeacTB
NpeICTaBiIeHUs] JaHHBIX NpU peleHuHu 3agadd. llepexon oT cioBecHOW (HOPMYITHPOBKHU
COOTHOILIEHUN MeXay BelWYMHaMHM K anreOpaudeckol. J[BoitHble HepaBeHcTBa. Ctporue u
HecTporue HepaBeHCTBa. CBolicTBa JeiicTBuil Hajx uucinaMmu. [IpumeHeHHMe CBOWCTB IIpU
HaXOXJEHWHW 3HaueHud BolpakeHud. ToxkaectBa. ToxknaecTBeHHble  MpeoOpazoBaHUS
BBIPAKECHUM. /[0Ka3aTeIbCTBO TOXKAECTB.

Konmponvnas paboma Nel no meme: «Ancebpauueckue gvipasicenus u ux npeoopasz08anuusLy
IlonsiTne ypaBHeHMs W KOpHsA ypaBHeHMs. l[IpencraBieHue O pPaBHOCUIIBHOCTH YpaBHEHUM.
VpaBHeHne c onHoi nepeMeHHOW. KopeHbp ypaBHeHus. JIMHelWHOE€ ypaBHEHHE C OJHOM
NepeMeHHON. PeleHne nIMHEWHBIX ypaBHEHUM C OAHON mnepeMeHHoW. KosmuecTBo KopHen
JUHENHOTO YpaBHEHUsA. YPaBHEHMS, CBOJUMBIE K JIMHEWHbIM. JIMHEHHOE ypaBHEHHE C
napaMeTpoM. PenieHue nIMHEMHBIX ypaBHEHHMH ¢ mapaMeTpoM. OCHOBHBIE METOABI PELICHUS
3amau: apuMeTHdecKui, anredOpanvyeckuid, nmepedbop BapuaHToB. [lepBudHOE MpencTaBIeHHE O
JIPYTrUX METoJaxX pemieHus 3anay (reoMeTpudeckuid, rpaduueckuii MeToanl). Pemenne 3anau ¢



IOMOIIBI0 ypaBHEHUH. OnucarenbHblE CTaTUCTHUYECKUE I10KA3aTed YHUCIOBBIX HAOOpOB:
cpeaHee apudmernyeckoe, HauOoyipllee M HaMMEHbIIEEe 3HaueHWe, MeauaHa. Mepa
pacceMBaHMs: pasMax, IUCIEPCHs, CTaHIApTHOE OTKIOHeHHe. CiydaiiHas H3MEHYMBOCTb.
W3MmeHunBOCTh Ipu U3MepeHMsX. Pemaromiee mnpaBuiio. 3aKOHOMEPHOCTHM B HM3MEHYMBBIX
BenuuuHax. [IpencraBienye JaHHBIX B BUJIE TaOJIUL, JUarpaMm, rpadukos.
Konmponvuasa paboma Ne2 no meme: « Ypasuenusy
@Oyuxkous (134)
3aBucumocTh MexAy BennmuuHamu. I[lonstue Qynkiuu. OOnacTb onpeneneHuss U MHOXKECTBO
3Ha4eHu# QyHKIMU. JlekapTOBbl KOOPAMHATHI Ha IUIOCKOCTH. M300peTeHne MeTosa KoopaAuHar,
HO3BOJISIOIIEr0 NEPEeBOJUTh FeOMETpUYecKrue 00beKThl Ha sA3bIK anredpsl. P.Jlexapr, I1.depma.
[Tpumepsl pa3aMYHBIX CHUCTEM KOOpPAMHAT HAa IUIOCKOCTH. POpMHpOBAHME IPENCTABICHUS O
METAINPEeIMETHOM IOHATUU «KOOpAMHATHI». MaTtemaruka B pa3Butuu Poccum: Iletp |, mkona
MaTeMaTHYECKUX U HAaBUTAIKUX HayK, pa3BuTHe poccuiickoro ¢iorta, A.H.KpbsutoB. CrnocoOsr
3amanus QYHKIWH: aHAIATHYECKHUH, rpaduueckuii, Tabauuneiid. ['padux Gynkmuun. [Tpumeps
(GyHKLUH, TOIy4aeMbIX B IIPOLIECCE UCCIEAOBAHMS Pa3IMYHBIX PEabHBIX MPOLECCOB M PEIICHUS
3ajay. 3HayeHue (QyHKUUMM B Touke. JIuHelHas ¢yHkuus, cBoiictBa M rpaduk. ['padux
JUHEWHOTO ypaBHEHUST C JBYMs TIEPEMEHHBIMH. YTJIOBOW KOd(pPHUIMEHT mpsIMOii.
Pacnonoxxenue rpaduka 1nHeiHON QyHKIMM B 3aBUCMMOCTH OT €€ yrJIoBOro KoddduuueHTta u
cBoboaHoro wieHa. Haxoxnaenue Ko3((UUNUEHTOB JMHEHHOW QYHKIMM 10 3aJaHHBIM
YCIIOBUSM: IIPOXOKICHHUE NPSMOM 4epe3 IBE TOUKH C 33JaHHBIMU KOOPAMHATAMH, IIPOXOKICHHE
IIPSMOM 4Yepe3 JaHHYK0 TOYKY M NApaJUICJbHOM JaHHOM NPSAMOW. YCJIOBHE MAapauIeIbHOCTH
npaMbix. DyHKIMS, ONMChIBarOLIasi MPSMYI0 HPONOPLHUOHAILHOCTb, €€ rpaduk M CBOMCTBa.
Jlunetinas ¢yHkumsa, e€ rpaduk U cBoiictBa. Ilpumepsl rpaduyeckux 3aBHCHUMOCTEH,
OTpaKaloIIMX pealibHbIe MPOLIECCHI: KOJIeOaHus, MOKa3aTeIbHbIN POCT.
Koumponvnas paboma Ne3 no meme: « @ynxkyuuy
CreneHnb ¢ HaTypaJbHBIM NOKa3aTeseM (144)
Crenenp ¢ HaTypajdbHBIM TIOKa3aTeJeM M ee cBoiicTBa. lIpeoOpa3oBaHue BBIPAKCHHIA,
CoJlepKalluX CTENEHM C HATypajdbHBIM IokazareneM. OnHowieH. JlelcTBUSA ¢ OQHOWIEHAMU
(cnmoxeHue, BeIYUTaHUE, yMHOXKEHUE). OJHOUWIEH U €ro cTaHAapTHBIN BuA. CTeneHb 0JHOUIEHA.
YMHOKE€HNE OJHOWIEHOB. Bo3BeneHne onHoOUIEHa B CTENEeHb. DyHKINU y = x4y = x* u ux
rpaduku. Konmponvnas paboma Ne4 no meme: « Cmenenv ¢ HamypaioHblM ROKA3amMenemy»
MHuoroujiensl (214)
MHuorouneH u ero craHAapTHeli Buj. CreneHb MHOrowieHa. MHOTOWIEHbl C  OJHOMU
nepeMeHHO. Kopenp mHorounena. JlelictBus ¢ MHorowieHamu. CIOXKEHHE WM BBIYMTAHHE
MHOTOYJICHOB.

Koumponvnasa paboma Ne5 no meme: « Cymma u pasHocmos MHO204NEHO8»
YMHOKEHHE MHOTOWIEHAa Ha MHOTO4JIeH. Pa3iojkeHne MHOrowIeHa Ha MHOKUTENN: BEIHECEHUE
o0miero MHOXHUTENs 3a CKOOKy, rpynnupoBka. [IpeoOpa3oBaHue 1en0ro BBIpaXEHUS B
MHorowieH. Koumponvnasa paboma Neb6 no meme: «lIpouzsedenue MHO20U1EHO8)

D®opMyJibl COKPALLEHHOT0 YMHOKeHus1 (1949)
@opMybl COKpAIlEHHOTO YMHOJKEHHUS: KBaJpaT pa3HOCTH, KBaJpaT CyMMBbI, pa3HOCThb
kBaapatoB. Ky0 cymmbl m Ky0 pasHocTu. PasnmokeHre Ha MHOXKHUTEIHW CYMMBI M Pa3HOCTH
KyOoB. Konmponvnas paboma Ne7 no meme: « Dopmynvl COKPAUWEHHO20 YMHONCEHUAY
[IpeoOpazoBanue 1eI0ro BbIpaXkeHHsT B MHorowieH. [lojcTaHoBKa BBIpaXKEHUH BMECTO
nepeMeHHbIX. [[puMeHeHne pa3TuuHbIX CIIOCOO0B ISl PAa3JIOKEHHsI MHOTOWIEHA HA MHOKUTEIH:
BbIHECEHHE O0ILEr0 MHOXKHUTENS 3a CKOOKH, IPYNIHUPOBKa, IPUMEHEHHE GOPMYJT COKPAILIEHHOTO
ymMHOXeHUS. Konmponvnas paboma Ne§ no meme: «lIpeobpazosanue yenvix 8blpadceHuLly

Cucrembl THHEeHHbIX YpaBHeHu# (204)

JluneliHOoe ypaBHEHHE C JABYMS MepeMeHHbIMH. ['paduk nuHEHHOro ypaBHEHHMsS C JABYMS
nepeMeHHbIMH. [lpsmas kak rpaduyeckas WHTEpHpeTalnusl JUHEHMHOrO YpaBHEHUS C ABYMS
nepemeHHbIMU. [loHATHE cucTeMbl ypaBHeHHW. PemeHue cucremsl ypaBHEHM. Meroasl
pellleHus] CUCTEM JIMHEHHBIX YpPaBHEHHMH C JBYMs MEPEMEHHBIMH: rpapUuecKhil MeTol, METO.



CJIO’)KEHUs, METOJ, MOACTaHOBKM. CHCTEMbI JIMHEHHBIX YpaBHEHMH C mapameTpom. Pemienue

3a/1a4 C TOMOIIBIO CUCTEM YpaBHEHUM.

Koumponvnas paboma Ne9 no meme: « Cucmemul TuHetiHbIX YPABHEHULL U UX PeULeHUE)
IoBTOopenue (104)

HroroBast koHTpoIbHAs padoTa (24)

8 kinace
PannonanbHble BoipaxeHus. Ajlredopanyeckue apoou (264)
Panmonaneubie BelpaxkeHus. AnreOpandeckas IpoOb. Haxoxaenue 3nadeHus anredpandeckoin
npodu. JlonycTuMble 3HaYEHUS! IEPEMEHHBIX B IPOOHO-PAMOHATIBHBIX BhIpakeHUs1X. OCHOBHOE
cBOMCTBO anrebpandeckoi apoobu. Cokpaimienue anreOpamdyeckux ApooOeit.  CroxeHue u
BBIUMTAHHWE anreOpanyecknx ApoOell ¢ OJMHAKOBBIMM 3HaMeHarelnsiMu. [IpuBeneHue
anreOpanveckux npobel k oOmemMy 3HameHaTento. J[elcTBus ¢ anreOpandecKuMH IpOOsSMH:
CIIO)KEHHME, BBIYMTAHHUE, YMHOXXEHME, JICJIEHUE, BO3BEICHUE B CTeNeHb. JlokazarenbcTBO
toxaectB. Koumponvnas paboma Nel no meme « Cnoowcenue u estuumanue opooeti»
[IpeoOpa3oBanue paUoOHATBHBIX BbIpaxeHuil. DyHkims y=K/X, omuceiBaromas o00paTHYIO
MPOMOPLUOHANIBHYIO 3aBUCUMOCTD, €€ cBolcTBa U rpaduk. ['unep6ona. [IpeobpazoBanue rpaduka
dynkuu y=f(X) mis nocrpoenus rpaduka ¢ynkuun Bupa y= af(kx+b)+c. I'paduk dynxumm
y=a+k/(xtb).  Kommpoavnas paboma Ne2 no meme «lIpeobpazosanus payuoHaIbHbIX
BbIPANHCEHULLY
KBaaparubie kopau (244)
Paunonaneuble yncna. Pacmmpenue MHOXKECTBa HAaTypajbHBIX YHUCEN /10 MHOXKECTBA IIEJIBIX.
MHo>KecTBa LIETBIX YUCEN A0 MHOXECTBA PAllMOHATBHBIX. MHOXKECTBO pallMOHAJIBHBIX YHUCEIL.
ParnoHanbHOE YKCI0 Kak OTHOIIIEHKE M/N, Tae M- Ie/I0e YKCiIo, a N-HAaTypaabHOE.
JeiicTBus ¢ panuoHanbHBIMU 4HclaMu. [IpencTaBieHue palMOHANIBHOTO 4YMCA JECATUYHON
npoobto. JlelictButenpHble uncna. [loTpeOHOCTP B HMppanMOHAIBHBIX unciax. [loHsTHe
UppalMOHATIFHOTO YKcia. Pacmo3HaBanue nppanroHaNbHBIX yucen. MppalinoHalbHOCTh YHcTa
\2 B HecoM3MEpHMOCTh CTOPOHBI M JMATOHAIM KBampara. JleCSTHYHOE MPHOIIKCHNIE
UppaluoHaIbHBIX yKces. CpaBHEHUE HPPALMOHATIBHBIX 4ucell. MHOXECTBO ACHCTBUTEIbHBIX
yrcen. [IpeacraBneHue EHCTBUTENBHBIX YHCENT OECKOHEYHBIMH JIECATUYHBIMHU JIPOOSMHU,
CpPaBHEHME J€HCTBUTEIbHBIX YUCEN.
KBanmpatueiii kopenb u3 uyHcna. Apudmernueckuid KBaApaTHbBIM kopeHb. (CBocCTBa
apu(QMeTUYECKUX KBaJpaTHbIX KOpHEH, MX NPUMEHEHHE K IpeoO0pa30oBaHMUIO  YHMCIOBBIX
BBIpQXXEHHUH U BhIYUCIEHUsM. [IpeoOpazoBanue BhIpaXeHHH, cOAepKAIIUX KBaIpaTHBIE KOPHU:
YMHOX€EHHE, JIeJICHUE, BBIHECEHNE MHOXKUTEINS U3-T10]1 3HaKa KOPHsI, BHECEHHE 110J] 3HaK KOPHS.
Haxoxnenue npuOamkEHHBIX 3HAYEHUH KBaApaTHOro KOpHS. OyHKINS y = JX

Konmponvnas paboma Ne3 no meme «Keaopamnuie kopHuy
Koumponvnaa paboma Ne4d no meme «llpeobpazosanue 6vipasxicenull, CcOOePAHCAUSUX
K8aOpammbvie KOPHU»

KBanparnbie ypaBHenus (274)
KBagpartusle ypaBHeHus. HenonHoe kBaspaTHOE ypaBHEHHE. Bplienenne kBajipaTta ABy4JI€HA U3
KBaJIpaTHOTO TpEXwieHa. PelleHne KBajpaTHBIX YPaBHEHUM BBIJEICHUEM KBajpaTa JBY4JICHA.
JluckprMHMHAHT KBaJapaTHOro ypaBHeHHs. Dopmyiia KOpHEH KBaJpaTHOrO ypaBHEHUsA. Teopema
Buera. Teopema, oOpaTHast Teopeme Buera. Perienne KBajpaTHBIX ypaBHEHUH : UCIIOJIBb30BaHHE
dbopMyn ISl HAXO0XKIEHUS KOpHEH , TpaduuecKuil MeTo | peleH s, pa3ioKeHne Ha MHOXKHUTENH,
noa00p KopHel ¢ momoinpio Teopembl Buera. KonmnuecTBo KopHel KBaJIpaTHOTO ypaBHEHHs B
3aBHCHUMOCTH OT €ro JIMCKpUMHUHAHTa. YpaBHEHHS, CBOJIMMBbIE K KBaapaTHbIM. KBajapaTHble
YPaBHEHHUS C TapaMETPOM.
Konmponvnas paboma Ne5 no meme « Pewenue Kk6aopamHulx ypasHeHUL»
Pemenne npoOHBIX palMOHANBHBIX ypaBHeHUH. Pemienune mnpocredmux IpoOHO-TMHEHHBIX
ypaBHeHuU. OO0nacTh ompeeracHus ypaBHEHUs (00JIacTh TOMYyCTHMBIX 3HAYCHHUH TIEPEMEHHOMN).
Pemenne ypaBHeHHH, CBOIAIIMXCS K TUHEHHBIM. HaxoxxieHre KOpHEH TpoOHOT0 palMoOHAIBHOT O
ypaBHEHMs. MeTonbl pelleHHs ypaBHEHUH: METOJbl PABHOCWIIBHBIX IPEoOpa3oBaHUM, METO[



3aMEeHBI TIepeMEeHHOM, Tpaduueckuid merton. MuTepmperanusi pe3ynbTaToB, OTOOp pEIICHHI.
Pemienne TEKCTOBBIX 3a7ay Ha CJIOXHBIC MPOLEHTHI, IPUBOJUMBIX K APOOHBIM PALMOHATIBHBIM
ypaBHEHUSAM. AHaJIU3 BO3MOXHBIX CHUTyallUd B3aUMHOIO pACIHOJIOKEHUS OOBEKTOB MPH HX
JBUKCHUH, COOTHOIICHWE OOBEMOB BBHIMOIHAEMBIX PAOOT MpU COBMECTHOH pabote. Pemenue
3a/lay Ha HAaxO’KJICHWE YacTH YMCJIAa M YHCIa IO €ro 4actv. PemeHue 3agad Ha IPOLEHTHI U
JIOJIM.IIPUMEHEHHE TPOTIOPIIUI NpU pemeHnn 3aaad. I'paduyeckuii cnocod pemieHus: ypaBHEHUH.
Hcnonp3oBaHne CBOWCTB (PYHKIIMK TIPH pelIeHWH ypaBHeHHWH. [Ipocreiinme mppanroHaIbHbIC
ypasrerus Buga VF(x)=a, V(x)=Vg(x).
Koumponvnas paboma Ne6 no meme « Pewerue OpooHbiX payuoHaibHbIX YPAGHEHULL)
HepaBencrna (204)
Yucnossle HepaBeHCTBA. CBOMCTBa YUCIOBBIX HEpaBeHCTB. HepaBeHCTBO ¢ OJIHOM MEPEMEHHOM.
PaBHOcHnbHOCTE HepaBeHCTB. (CTporme M HECTpOrue HepaBeHCTBa. lIpumeHeHue CBOKMCTB
HEPABEHCTB K OLIEHKE 3HAa4eHWM BbIpakeHUH. CII0KEHHME YHMCIIOBBIX HEPABEHCTB. Y MHOXKEHUE
YHUCJIOBBIX HEpaBeHCTB. [IprMeHEHHE CBOWCTB CJIOKEHHUS M YMHOXEHHUS HEPABEHCTB K OLICHKE
3HayeHud  BbIpaxkeHud. IlorpemmHocts ©  TOuHOCTH  mpubOmMKeHus. JleiictBus  Hapg
npUOIMKEHHBIMY 3HAUEHUSIMU.
Koumponvnas paboma Ne7 no meme «Ceoticmea 4ucio8wix HepaseHcme)
MHOXeECTBO, 3JIEMEHT MHOXECTBAa. 3aJlaHME€ MHOXECTB  IIEPEYUCICHUEM  3JIEMEHTOB,
XapaKTepUCTHUECKUM cBoiicTBOM. CrTaHIapTHOEe 00O3Hau€HUE YHCIIOBBIX HepaBeHCTB. llycrtoe
MHOECTBO M ero oOo3HaueHue. [lonmuoxkectBo. IlepeceueHue W 0ObETUHEHHE MHOXKECTB.
Pasnocte MHOXecTB. MimocTpanys OTHOIIEHUH MEXIYy MHOKECTBAMU C IOMOILBIO JUarpamm
Oiinepa-Benna. IlpencraBneHue coObITHH C TIOMOIIbIO Juarpamm Oiinepa. YwucnoBbie
IIPOMEKYTKHM: HHTEpBajl, OTPE30K, Jyd. HepaBeHCTBO ¢ o0aHOM mepemeHHON. JIuHelHble
HEpaBEHCTBA C OJHOW mnepemeHHOU. [lpoBepka cnpaBeaIMBOCTH HEPABEHCTBA INPU 3aIaHHBIX
3HA4YECHMUAX IepeMeHHbIX. HepaBeHCTBO ¢ mepemeHHOW. PemieHne nenslx HEpPABEHCTB C OJHOM
nepeMeHHO. CHUCTeMbl JIMHEHHBIX HEPABEHCTB C OJHOW MEpEeMEHHOH. PemnieHue cuctem Henbix
HEPaBEHCTB C OJIHOU ITepeMeHHOM. J[0Ka3aTenbCTBO HEPABEHCTB. PABHOCUIIBHOCTD HEPABEHCTB.
Konmponvnasa paboma Ne§ no meme «Pewenue nepagerncme ¢ 00HOU nepemeHHO.
Crenenb ¢ 1eJIbIM MOKAa3aTeeM. DJjieMeHThI cTaTUCTHKH (134)
Omnpenenenue creneHu C LENbIM IokasareneM. CBONCTBA CTENEHU € LEJNBIM OTPHULATEIbHBIM
nokazateneM. [Ipeobpa3oBaHue BBHIPAKEHUM C MCIOIB30BaHUEM CBOMCTB creneHu. CTaHIapTHHIN
BUJ 4YucIa. 3anuch NpUOMMHKEHHBIX 3HAUEHUH. 3anuchk 4yucen B CTaHJapTHOM Buje. Boiienenue
MHOkecTBa creneHu 10 B 3amucu uyucna. [lpubnmkeHHoe 3HaueHUE BEIUYMHBI. TOYHOCTH
npUOJIMKEHNUS, TPUKUIKA U OLEHKA Pe3yJbTaTOB BHIYMCICHUH.
COop ¥ rpynnupoBKa CTaTHCTUYECKUX JaHHBIX. HarmsgHoe mnpencTaBieHHE CTaTUCTUYECKOU
napopmanuu. IlpencraBnenue naHHBIX B Buie TaOmuL, aAuarpamm, rpagukoB. TabmuuHoe u
rpaduyeckoe MpeACTaBICHUE JaHHBIX, CTOJOUYaTble M KPYroBble JUarpaMMmbl, Tpaduky,
NpUMEHEHUE JuarpaMM M TrpaukoB JUIsl OMHCAHMSI 3aBHCHUMOCTEM peallbHbIX BEJIWYUH,
u3BJIeueHNe NHPOPMALUU U3 TaOJIUL, TUarpaMM U rpaukoB.
Koumponwvnasa paboma Ne9 no meme «Cmenens ¢ yenvim nokazamenem
HoBTOpenue (124)
Hmoeosas konmponvuas paboma Nel() (2u)
9 kaacc
Keaaparuunas ¢pynkuus (224)
Oynkuus. O6macth omnpeneneHuss (YHKIMHA, MHOXECTBO 3HayeHMH QyHkiuu. CBoiicTBa
¢byHKIMH. YeTHOCTh-HEUETHOCTh, MPOMEXKYTKH BO3pacTaHus, yObIBaHUS (PYHKIIUU, HauOOJbIIEE,
HalMEHbIIIee 3HAUCHHs HyIH (QYHKLIUHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA (COXpaHEHHE 3HaKa Ha
MIPOMEKYTKE), HauOOJIbIIIee M HaUMEHbIIIee 3HaueHus. [ paduk GyHKIINU, coAepKaITUN MOTYTb.
Crnioco6s1 3aanus pynkiuu. CoiicTBa GyHKIMH, UX oToOpaXkeHHe Ha rpaduke. MccnenoBanue
¢byukun no ee rpaduxy. KBagpaTHslii TpexuwieH. Boiienenue nogHoro KBajpara B KBaJApaTHOM
TpexwieHe. Pemenue 3ana4y nyTéM BBIJENIEHUS KBaJApaTa JABYWIEHA U3 KBaJPAaTHOTO TPEXUICHA.
Paznoxenune kBaapaTHOro TpéXusieHa Ha JTMHEWHbIE MHOXKHTENU. CoKpaleHne apooei.
Koumponvnas paboma Nel no meme «Keaopamuwiii mpexuieny



DyHKIUA y=aX2 u ee rpaduk. CBoiicTBa (PyHKITUN y:axz' I'padux pynakum y:ax2+n u y=a(x-
m)? Ksagpartnunas dyHKims y=ax’+bx+c, ee cBoiictBa u rpaduk (mapaGora). IToctpoeHue
rpa¢uKoB KBaJApaTUYHBIX (YHKIMNA MO ToukaM. HaxokneHue Hysel KBaJpaTUIHOW (hYHKIIHH,
MHOXECTBA 3HAYCHUH, TMPOMEKYTKOB 3HAKOMOCTOSIHCTBA, MPOMEXYTKOB MOHOTOHHOCTH.
I'paduku mnpocTedux HETUHEHHBIX YypaBHEHHi: mapabona, runepbona, OKPYXKHOCTb.
[Tpocreiimme nmpeodpazoBanus rpadukoB Gyaknuid. Mcnons3oBanue mpeoOpa3zoBaHuil rpagkoB
(mapaienbHbIi epeHoc BAOIb OCeH KOOPAWHAT, CHMMETPUS. OTHOCUTENIBHO oceil). DyHKuus
y=x". UerHble u HeueTHble PyHKIMHU. CTerneHHble (YHKIUU C HATYPaIbHLIM MOKA3aTeleM, UX
rpaduku. Cpoiictsa u rpadux Gpynxuun y=X" Kopens N-oii crenenu. Kopenb TpeTbeil cTeneH .
3anuch KOpHEH C MOMOUIbIO CTENEHU C JAPOOHBIM IMOKa3zareneM. Bpluucienue kopHeil N-oi
crenenn. I'paduku Gynkmun y =+/x, y=3/x, Y=|X|. YpaBuenus Buna X"=a. YpaBHEHHUS B LENBIX

ynucnax. Koumponvnas paboma Ne2 no meme «Keaopamuunas @ynkyusy

YpaBHeHNsI M HEPABEHCTBA C 0JHOI nepeMeHHOH (144)
Ilenoe ypaBHeHue U ero kopHu. CteneHp ypaBHEHUs. Penienne ypaBHeHUN TpeTheil, 4eTBEpTOn
u Oosee BbICOKOM creneHu. Mcropus Bompoca o HaxoXaeHus GpopMmyil KOpHel anredpandeckux
YpaBHEHUH, HEPa3peHIMMOCTh B paJUKalaX ypaBHEHHWH CTeneHu, OoibliuX derbipex. H.
Tapranbs, Jx. Kapmano, H.X.AGenb, D. T'anmya. Pemenue nenblx ypaBHEHUH C HOMOIIBIO
BBEJICHUS HOBOM (BcIOMoOrarenbHON) mnepeMeHHOW. bukBanpaTHble ypaBHeHus. Peuienue
YPaBHEHHH, CBOIAIIMXCA K KBaJApaTHBIM. PalMoHanbHBIE KOPHUM YpPaBHEHUH C LEIBIMU
kodpdunuentamu. JlpoOHBIE paluOHANbHBIE YypaBHEHUs. llpuembl pemieHHus ypaBHEHHH B
LeJIbIX Yucilax. PABHOCUIBHOCTD ypaBHEHUI.
HepasencrBa BTOpOl CTENEHU C OJAHOM IEepeMeHHOM. KBajapaTHOE HEPABEHCTBO U €r0 PEIIEHUS.
Peniennie HepaBeHCTB BTOPOM CTENEHU ¢ OJHOW IIEpEMEHHON. Perienne KkBagpaTHbIX HEPABEHCTB:
UCTIOJIB30BAaHUE CBOMCTB W Tpaduka KBaapatuyHod QyHKIuu( MeToa mnapadoibl), METOJ
WUHTEPBAJIOB. PellleHne HEpaBeHCTB METOAOM HMHTEPBAJIOB. 3allUCh PEIIEHUS KBaJApaTHOTO
HepaBeHCTBA. [IpuMepsl pemieHus JpOOHBIX JHHEHHBIX HepaBeHCTB. OOnacTh ompeaereHus
HepaBeHCTBa (00JIaCTh JOMYCTMMBIX 3HAaueHUI mepeMeHHoi). Pemenue wnensix M JIpoOHO-
pPAlMOHATIBHBIX HEPABEHCTB METOJOM HMHTEpBanoB. CHCTEMbl HEPABEHCTB C OJHOW NEPEMEHOU.
Pemenue cucreM HepaBeHCTB C OJHOM NEpPEeMEHHOW: NUHEWHBIX, KBaapaTHbIX. M300paxeHue
pELIeHUs CUCTEMb] HEPABEHCTB HA YMCIIOBOW MPSIMOM. 3alliCh PELIEHUs] CHCTEMbI HEPaBEHCTB.
Konumponvnasa paboma Ne3 no meme «Llenoe ypasnenue»
Koumponvnas paboma Ned no meme « Ypasnenus u nepaseHcmaa ¢ 00HOU nepemMeHHOU»

YpaBHeHHUsI 1 HEPAaBEHCTBA ¢ ABYMs nepeMeHHbIMH (174)

VYpaBHEHUI ¢ HECKOJIBKUMH NEPEMEHHBIMU. Y paBHEHUE C BYMsI IEPEMEHHBIMU U €0 rpaduk.
JIuneiiHOe ypaBHEHME C IByMs NEPEMEHHBIMU. Y PAaBHEHUE OKPYKHOCTH C LIEHTPOM B Hayale
KOOpJMHAT W B JI000W 3agaHHOW TOuke. PemieHue ypaBHEHMH C JByMS INEpEMEHHBIMHU.
['paduueckast MHTepHpeTalyss ypaBHEHMH C JByMs IepeMeHHbIMU. ['paduyeckuii crocod
pemenuss cucteM ypaBHEHUM. [IpuMepsl pelieHuss CUCTEM HEIMHEWHBIX YpPaBHEHUH C JABYMs
NEpeMEHHbIMU. PelleHne cucTeM ypaBHEHUH, COEPKAIMX OJHO YpaBHEHHUE IEPBOil, a Ipyroe
BTOPOU cTeneHu. Pemenne cucreMm AByX YpaBHEHHM BTOPOM CTENEHH C JABYMS IEPEMEHHBIMU.
PaBHOCHIBHOCTH cHucTeM. ['paduueckas HHTepHpeTalys CHCTEM YpaBHEHHH C JIByMs
IIEpEMEHHBIMU. PelieHre TeKCTOBBIX 3aJ1ad C IOMOUIbI0 CHCTEM YPAaBHEHUN BTOPOW CTEHEHHU.
HepaBenctBa ¢ nBymsi nepeMeHHbIMH. ['paduueckass MHTEpIpeTanusi HEPaBEHCTB C ABYMS
NEPEeMEHHbIMH M HX cucTeM. CUCTeMbl HEPaBEHCTB C JIByMsl NepeMeHHbIMH. M300pakeHue
MHO’KECTBA PELIEHUI CUCTEM HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH.
Konmponvnas paboma Ne5 no meme « Ypaenenus u nepasencmea c 08yMs nepemeHHbIMUY.

Apudmernyeckas u reomerpuyeckas nporpeccun (154)
UYucnoBasg MoOCIeN0BATENBHOCTh. [IpuMepsl YMCIOBBIX NOCIENOBATENbHOCTEW. beckoHedHbIe
MOCJIEI0BATENbHOCTHU. 3a/laHKe MOCIIEA0BAaTEIbHOCTH PEKYPPEHTHOM opmynoii u hopmyoi -
ro wieHa. ApudmeTnueckas U reoMeTpudeckas nmporpeccuu. Apudmernyeckas mporpeccust u
e€ cmoiictBa. Ompenenenue apudmernueckoir mporpeccuu. @opmyrna N-ro (oOiiero) dwieHa
apupmernueckord mnporpeccun. Ddopmyna cyMmbl N TEPBBIX UYICHOB apU(METHUUECKOU
nporpeccuu. 3amada Jleonapna ITuzanckoro (@uboHauym) o Kponukax, yucia DOuboHaUUH.



3amaua o maxmaTHou gocke. OnpeneneHue reomeTpudeckoi mporpeccun. opmyna oobmiero (N-
ro) 4jieHa reoMeTpuyeckoil nporpeccun. @opMysa cymMmbl N NEPBBIX YJIEHOB I€OMETPUYECKOMN
nporpeccud.  Cxoxdmasici ~ reoMmerpuueckas — mporpeccusi.  M3o0paxkeHue — 4ieHOB
apu(METHUECKOW M TEOMETPHUUYECKOW TMPOTrPecCHM TOYKAMHU KOOPIMHATHOM IUIOCKOCTH.
JIuHEeHbIN U 3KCOHEHIMaIbHbIA pOCT. CII0KHBIE TPOLICHTHI.
Koumponvnasa paboma Ne6 no meme «Apugpmemuueckas u ceomempuyeckas npocpeccuuy.
JJieMeHThl KOMOMHATOPUKHU U Teopus BeposiTHoCcTH (134)
Pemenne KOMOWMHATOpHBIX 3agad  MepedOpOM  BO3MOXKHBIX —BapuaHTOB. lMcropuyeckue
KoMOHHaTopHble 3anaud. KomOuHammu wu3 Tpex »siemeHTOB. KomOuHaTOopHOE MpaBUIiIO
ymHOXeHMs. lloncuer ymcna BapuMaHTOB C NHOMOIIBIO NpaBWiIa cliokeHus. llepecTtaHoBKH.
@®axropuan yucna. Pazmenienus. Couetanust U yucio coderanuid. @opmyia yuciaa COYETaHUM.
Tpeyronbauk Ilackang. OmneITel ¢ OOJIBIIUM YHCIOM PAaBHOBO3MOJKHBIX, 3JIEMEHTApPHBIX
coObITHI. BpruncrieHre BEpOSTHOCTEH B OMBITaX C NMPUMEHEHHEM KOMOWHATOPHBIX (opmyi.
Ucnbitanue beprymmm. BeposTHOCTh cOObITHH B cepum UcHbITaHui bepuymnu. Ycemex wu
Heynaya. [IoHATHS ¥ mpuMepbl O CIy4aliHOM OIBITE U CIYyYailHOM COOBITHH. DJIeMEHTapHbIE
coObiTusi. PempeseHTaTHBHBIE U  Hepemnpe3eHTAaTUBHbIE BBIOOpKH. CilydallHbIE  OIBITHI
(9KCTIEPUMEHTHI), dJIEMEHTAPHBIC CiIydaiiHbie COOBITUSI (MCXO0/bl). BEeposSTHOCTH 31eMEeHTapHBIX
coObiTuii. COOBITHS B CIIy4allHBIX AKCHEPUMEHTaX W OJaronmpuUsTCTBYIOIINE 3JIEMEHTapHbIE
coObITusl. BeposTHOCTB citydaliHbIX COOBITUNA. ONBITBI ¢ PAaBHOBO3MOXHBIMH 3J€MEHTAPHBIMU
coObiTusimu. Kitaccuueckne BEpOSTHOCTHBIE OMNBITHI C HCIOJNB30BAHMEM MOHET, KYOHKOB.
[IpencraBinenue coOOBITHI C MOMOIIBIO auarpamMMm Oinepa. [IpoTuBomnosioxHble cOOBITHS,
o0benHEeHUE U nepecedeHre coObiTuii. CiydaiiHbiii BeIOOp. [IpencraBienue skcnepuMeHTa B
Buje aepeBa. Yacrora ciywailHoro coObiTus. OTHOCHUTENbHAs YacTOTa U BEPOSITHOCTh
CIIy4aifHOro coObITUsl. VICTOKM TEOpHMU BEpOSITHOCTH: CTPAXOBOE [I€J0, a3apTHBIE WIPHL.
[1.®depma u b.Ilackans, S. bepuymnu, A.H. Konmoropos. CtatucTuueckuil Moaxo/ K MOHSITHIO
BepoATHOCTH. HecoBMecTHbie coObITHS. [lpaBuno crnokeHus BeposTHOCTEH. BeposTHOCTB
NPOTHBONOJOXKHBIX  coObITHH.  Hes3aBucumbie  cOOBITHS.  YMHOXEHHE  BEPOSITHOCTEH
He3aBUCUMBIX coObITuil. IlocnenoBarenbHble He3aBUCHMMBbIE UcHbITaHus. IlpencraBinenue
OHE3aBUCUMBIX  COOBITMSIX B  JKM3HM. JlOCTOBEpHBIE U  HEBO3MOXHBIE  COOBITHS.
PaBHOBO3MOXKHOCTE cOoOBITHH. Kiaccuueckoe orpenesieHue BEpPOSITHOCTH. JIEMEHTHI JIOTUKH.
3HAKOMCTBO CO CJIy4allHBIMHM BEJIMYMHAMHU Ha IPHUMEpax KOHEUHBIX AUCKPETHBIX CIy4dailHbIX
BenuunH.  Pacnpenenenue  BeposTHocTe.  Maremarndeckoe — oxupanue.  CBolicTBa
MaTeMaTuyeckoro okujganus. IloHsThe o 3akoHe OONBIIMX YHUCENl W3MEPEHUE BEPOSTHOCTEM.
[IpumeHeHne 3akoHa OONBIIMX YHCE B COLMOJOTHH, CTPAaXxOBaHUM, 3]IPABOOXPAaHEHHH,
oOecrnieueHrne Oe30MaCHOCTH HACEIEHMSI B UpE3BbIUAHBIX CUTYaIUX.
Konmponvnasa paboma Ne7 no meme «dnemenmuvl KoMOUHAMOPUKY U MEOPUU BEPOATNMHOCMEN».
IMoBTOpenue (244)
Hmoeosas konmponvras paboma Ne§ (2u)

TEMATHUYECKOE IINTAHUPOBAHHUE
B TemarndyeckoM IUTAaHMPOBAHWM pa3Zeibl OCHOBHOTO COJACp)KaHHS MO anredpe
pa3OUThl HA TEMBI B XPOHOJIOTUU MX H3ydeHHs. OCOOEHHOCTHIO TEMATUYECKOTO IJIAHUPOBAHUS
SABJISIETCA TO, UTO B HEM COJACPIKHUTCA ONMHUCAHUE BO3MOXKHBIX BUJAOB JACATCIBHOCTH YyJallUXCAd B
npolecce YCBOEHHUS COOTBETCTBYIOIIETO COJEP)KAaHUS, HAMNpaBICHHBIX Ha JIOCTUXKEHUE
MOCTaBJICHHBIX I1eJIel 00y4YeHMsl.

No Coaepxanue MaTepuaja Koua- XapakrepucTuka
napa- BO OCHOBHBIX BH/I0B JIeITEJIbHOCTH YYeHHKA (HA
rpaga 4acoB YPOBHe y4eOHBbIX AelCTBHI)
7 kaace
I'naBa |. Bsipa:kenus, ToxaecTBa, | 26 HaxonuTth 3HaY€HUs YUCIOBBIX BBIPAXKEHUH, a TAKXKE
YPABHEHHUA BBIPQXEHUM C TEPEMEHHBIMH IIPH  YKa3aHHBIX
1 Bripaxxenus 7 3HAYEHUAX MepeMEHHbIX. Mcronb30BaTh 3HaAKU <, >,
2 HpeoGpa30BaHI/1;1 BBIPAXKEHUI 4 <, >, YUTaTh U COCTAaBIATH [IBOMHBIC HEPABEHCTBA.




Kontponbnas pabora No 1 1 BrimonHATh pocTeHIme npeoOpazoBaHms
3 VYpaBHeHUs C onHOH | 9 BBIPQKEHUI: TPUBOAUTH TOJOOHBIE CllaraeMsle,
NepPEMEHHOMN pacKkpelBaTb CKOOKM B CyMME€ WIM Pa3HOCTU
4 CrartucTHueckue 4 BBIp@XEHHH. Pemarth ypaBHeHMs Buzma ax = b mpu
XapaKTEPHUCTHUKU Pa3/IM4YHBIX 3HAYCHHUAX d U b, a TAaKXC€ HCECJIOKHBIC
KonrponsHast padora Ne 2 1 ypaBHEeHus, cBojsAmmecs K HuM. lcronb3oBath
anmnapar ypaBHEHUH JUIsl peLIeHUs] TEKCTOBBIX 3ajad,
UHTEPIIPETUPOBATh  PE3yJbTar. Hcnonb3oBats
OpOCTEHIINE  CTATUCTHYECKUE  XapaKTEPUCTUKU
(cpennee apudmernyeckoe, pa3max, Moja, MEAHAHA)
JUI aHAJIM3a psJia JAaHHBIX B HECJIOKHBIX CUTYallHUsX.
I'naBa |l. ®ynknumn 13 Bbruucnare  3HayeHus — QyHKUWH, — 3a4aHHOU
5 DYHKIIUU U UX rpaduKu 6 dbopMysIoif,  COCTaBIATH  TAONMIBI  3HAYCHUI
6 Jluneitnas GyHkuus 6 ¢byaknuu.  Ilo rtpaduky GyHKIUNE  HAXOIUTH
KontponbHas padorta Ne 3 1 3HaUYeHHE (PYHKIIMU 1O HW3BECTHOMY 3HAYCHUIO
aprymMeHra M peuiarb oOparHyio 3anady. CTpoutb
rpaduKy OpsMOM IPONOPLMOHATBHOCTH U IMHEHHON
(GyHKIMK, ONMUCHIBATH CBOMCTBA OTHX (YHKIIHMA.
[Tonumare, Kak BiseT 3HaK kodd¢uumenta K Ha
pacrioyio’keHne B KOOPJMHATHON TUIOCKOCTH Trpaduka
byukiuu y = KX, kak 3aBUCHT OT 3Ha4deHuit K u b
B3aMMHOE - PacIoI0KEeHUE TPAPUKOB IBYX (yHKIIHN
BUA y = kx + b. UnrepnperupoBaTh rpaduku
peasbHbIX 3aBUCUMOCTEH, ONKCHIBAEMBIX

dopmynamu Buna y = kX, rme K#0 ny=kx+b
I'naBa |ll. Crenenb ¢ HaTypaiabHbiM | 14 BhIYKCIATh 3HAYeHHUs BbIpaxkeHuil Buna a", rae a -
noKa3arteJjieMm IIPOM3BOJILHOE YMCIIO, N - HATYpaJIbHOE YHUCIIO, YCTHO
7 CreneHb 1 €€ CBOICTBA 6 U IMCBMEHHO, a TaK)K€ C IMOMOIIBIO KaJbKYJIATOPA.
8 OmHOYIIEHBI 7 ®opmynupoBaTh, 3amUChIBAaTh B CHMBOJIMYECKON
KonTponbnas padorta Ne 4 1 dopmMe U O0OOCHOBHIBATH CBOWCTBAa CTENEHU C
HaTypaJbHbIM IMoOKa3aTeneMm. I[IpuMeHsTh cBoiicTBa
CTeMEeHH  JuIs  [peoOpa3oBaHUs  BBIPAXKEHUI.
BBINONHATE YMHOKEHUE OJAHOWIEHOB U BO3BEICHHE
OJIHOYJIEHOB B cTeneHb. CTpouTh rpaguku GyHKIUI
y= X u y= x°. Pemats rpadMuecKu ypaBHEHUS y =

kx + b, rme k u b - 'HexoTopsIe uncia
I'nasa |V. MHoro4jieHbl 21 3anuchIBaTh MHOTOWIEH B CTaHIAPTHOM BHJE,
9 Cymma u pasHocTs | 4 ONpeAeNsATh CTENEeHb MHOIOWIEHa.  BBINONHATH
MHOT'OYJIEHOB CIIO)KCHHE M BBIYUTAHME MHOIOWIEHOB, YMHOXCHHE
10 [IpousBenenue opHowieHa U | / OJIHOYJIEHA Ha MHOIOWIEH M MHOIOWIeHa Ha
MHOTOYJIEHA MHOTO4YJIEH. BBINONHATH pa3ioKeHWEe MHOTOYJIEHOB
KontponpHas pabora No 5 1 Ha MHOXHTEJHU, UCIIOJIb3YSI BBIHECEHUE MHOXKHTENS 3a
11 HpOI/ISBe)IeHI/Ie MHOTOYICHOB 8 CKOOKH U CI10c00 IrpYIIIAPOBKHU. HpI/IMCHHTB Z[CﬁCTBHH
KonTpombHas pabora Ne 6 1 C MHOTOWIEHAMHM TP pEIIEHUU pPa3HOOOpa3HbIX
Bajay, B YaCTHOCTH IIPH PELIEHUHU TEKCTOBBIX 3ajad C
IMOMOIIBI0 YPABHEHHUI.

I'naBa V. ®opmyasl cokpaménHoro | 19 Jloka3bpIBaTh CIIPABENJIMBOCTD bopmyn
YMHOKeHUSI COKpAIIEHHOTO YMHOXXEHHWS, TPUMEHITh WX B
12 KBagpat cymmbl u KBajapat | 5 MpeoOpa3oBaHUAX LENbIX BBIPAXKEHUN B MHOTOUJICHBI,
pa3HOCTH a Takke JUIS  pa3joKeHUs MHOTOWIEHOB Ha
13 Pa3HocTh kBaznpartos. 6 MHO>KUTEH. Hcnonbp3oBats pa3iauyHbIe
CymMa 1 pa3HOCTh KyOOB MpeoOpa3oBaHusl ILEIbIX BBIPAXKEHUN NpPH PELICHUH
Konrponbnas pabora Ne 7 1 YPaBHEHUH, 10KA3aTEIbCTBE TOXKACCTB, B 3a/a4ax Ha




14 [IpeoOpazoBanue Hensix | 6 MEeTMMOCTh, B BBIUUCICHWHW 3HAYCHHH HEKOTOPBIX
BBIPAKECHUI BBIPAKEHUH C IIOMOLIBIO KAJIBKYJIATOPA
KonTtponbras pabora No 8 1
I'naa VI. Cucrembl Jauneiinbix | 20 OnpenensaTb, ABISETCA U Mapa 4YHUCET PELICHUEM
yYpaBHeHHii JAHHOTO ypaBHEHUS C JBYMs [€PEMEHHBIMHU.
15 Jlunelinble  ypaBHeHus  c | / Haxomute mytémM mepebopa TIielible  pelIeHHS
IBYMsl MEPEMEHHBIMM M HX JUHEHHOrO YpaBHEHMsI C JBYMsS II€PEMECHHBIMU.
CHUCTEMBI Ctpoutp rpaduk ypaBHenus ax + by = ¢, rme a # 0
16 Penrenue cucremM TUHEHHBIX 12 wi b#0. Pemars rpadudeckuM CriocoO0M CHCTEMBI
YpaBHEHUH JUHEWHBIX YPaBHEHHM C JBYMs IE€PEMEHHBIMM.
KonrpoinsHas padora Ne 9 1 [TpumensaT cnoco0 MOACTAaHOBKM U CHOCOO
HOBTOpeHHe 7 CIIOKCHHA IIpU  PCIICHHMHW  CHCTEM JIMHEMHBIX
WTOTOBBII 3a4eT 1 ypaBHEHMH ¢ JAByMs IepeMeHHbIMU. Pemartsb
VITOroBasi KOHTPOIIbHAs paboTa 2 TEKCTOBBIE  3aJaud, MCHOJb3ysl B  KayecTBE
anreOpanyeckodl  MOJEIU CUCTEMY YpaBHEHUI.
WMHTepnpeTupoBarh pe3yiabpTaT, IOJY4YEHHBIM IpH
pELICHUH CUCTEMBI
KJ1ace
I'naBa 1. PauuonanbHble 1poon 26  @opMynHpoBaTh OCHOBHOE CBOMCTBO PallMOHAJIBLHOMN
1 PanmonaneHbie apobu u ux | 6 IMPOOM M IPUMEHSTH €ro JIJIs TpeoOpa3oBaHus IPOOEii.
CBOMCTBa BBINMONHATE CIOXKEHHWE, BBIYUTAHHME, YMHOXEHUE U
NesieHre paroHAIBHBIX Apo0eii, a Takke BO3BEICHHE
2 CyMMa 1 pa3HOCTh apo0eit 6 nmpoOu B cTeHeHb.  BBIMONHATE  paszIuuHbIe
KonTponbaas padora No 1 1 rpeoOpazoBaHms panMoHaIbHBIX BBIPKECHUH,
3 [TlpomsBenenne w  wactHoe | 12 ~ [1OKa3bIBAaTh TOXKICCTBA.
i%;i;inmmﬂ pabora Ne 2 1 3HaTh CBOMCTBA (YHKIMH y = g , rae k #0, u ymers
CTpOUTH €€ rpaduk.
I'naBa 11. KBagpaTHble KOpHU 24 |[Ipy  BOmWMTH  NIpPUMEPHl  pALUOHAIBHBIX U
4 JlencTBUTENbHBIE YHCIIA 3 MppalMOHAIBHBIX  4ucesl. Haxoaute  3HadeHUs
5) Apudpmernueckuii 6 apu(pMeTHUECKNX KBaJPaTHBIX
KBaJIPATHBIA KOPEHb KOpHEH, UCTIOJIb3Ys npu HE00X0IMMOCTH
6 CaoiicTBa apudmeTHuecKoro | 4 KaJIbKynATop. JloKasplBaTb TEOpPEMBI O KOpHE U3
KBaIpaTHOTO KOPHA NPOU3BENAECHUS W JIPOOU, TOXKIECTBO Ja? = d|,
KonrtponsHas padora Ne 3 1 .
v MPUMEHITh HMX B MPEOOpPa30BAHUAX BBIPAKECHUI.
7 [TpumeHnenne CBOMCTB | 9
OcBOOOXIAaTHCS oT UPPaLMOHAIIBHOCTH B
apupMeTUIeCcKoro
KBaJApPAaTHOI'O KOpHs BHaAMEHATEJSIX ApoOeit BuaIa i,L. BEIHOCUTH
KonTponbhas padota Ne 4 1 NORNE
MHO>KHUTENb 33 3HAK KOPHS U BHOCUTh MHOYKUTEID 1101
BHaK KopHs. Vcmonb3oBaTh KBaJpaTHbIE KOPHU IJIf
BBIDAKEHUSI TEPEMEHHBIX U3 TIEOMETPUYECKUX H
busznueckux @opmyn. Crpouth rpaduk QyHKIUN
y= N WITIOCTPUPOBATh Ha rpaduke e€ cBoiicTBa
I'naBa 111. KBagpaTHble ypaBHeHHUSs 27 Pemarp  kBazpaTHble ypaBHeHHs. HaxoauTtsb
8 KBanpaTtHoe 14  monGopoM KOpHU KBAJPaTHOTO YpaBHEHHs, UCTIONb3Ys
yYpaBHEHUE U €r0 reopemy Buera. MccrnenoBate KBapaTHbIE ypaBHEHUS
KOPHHU M0 JTUCKPUMHUHAHTY U Kod(duuueHtam. Pemats
Kontponbnas padora Ne 5 1 MpoOHbBIE pallMOHANIbHBIE YPAaBHEHUS, CBOJS pEUICHHE

TaKkMX YpPaBHEHHMM K pELICHUIO JIMHEWHBIX U




9 HpoOGubie panuoHanbHbie | 11 KBaapaTHBIX ypaBHEHUH c MOCJICTYOLITUM
yYpaBHEHHUS MCKJIIOUEHUEM ITOCTOPOHHUX KOpPHEH.

KonTtponbnas pabora Ne 6 1 Pemate TeKCTOBBIE 3a/1auu, UCIIONB3YsI B KaUeCTBE
QnreOpandeckod MOJENM KBaJpaTHbIE U JIPOOHBIE
ypaBHEHUs

I'naBa |V. HepaBencTBa 20 @opMynuMpoBaTb M JIOKa3blBaTb  CBOWCTBA

10 YucnoBble HEPaBEHCTBA U 8 YUCIIOBBIX  HepaBeHCTB. lMcmonb3oBarh — ammapar
UX CBOWCTBA HEpPABEHCTB JJIsl OLIEHKH IOTPELIHOCTH U TOYHOCTH
KonTponbnas pabota No 7 1 MPUOIHKEHHUS.

11 Hepasencrpa C onnou | 10 Haxonute IepeceucHue u o0BeIMHEHHE
TIEPEMEHHOMN U MX CHCTEMBI MHO>KECTB, B YaCTHOCTHU YMCIIOBBIX IPOMEKYTKOB.
KonrponsHas pabora Ne 8 1 Pemiate JMHEHBIE HEpaBeHCTBA. Pemath cucTembl

ITMHEMHBIX HEPaBEHCTB, B TOM YHCIIE TaKUX, KOTOpbIE
BanycaHbl B BUJI€ ABOWHBIX HEPABEHCTB

I'maBa V. Crenenb ¢ medbiM | 13 3HaTh ONpEJEICHUE U CBOMCTBA CTEIEHU C LIEJIBIM

nokasareJyieM. JJieMeHTbI CTATHCTUKH rmokasaresneM. [I[puMeHsTh CBOMCTBA CTENEHU C LIEJIBIM

12 CreneHs ¢ 1eNbIM 6 [MOKA3aTeJIeM MpPU BBIIOJIHEHUM BBIUUCICHUNA U
MOKa3aTeyieM MpeoOpa3oBaHUK BBIpaKeHUH. VCmonb30BaTh 3ammch
u e€ CBOMCTBA YUCel B CTaHJAAPTHOM BHUJAE JUISI BBIPAXKEHHS U
KonrpospHas pabora Ne 9 1 COIIOCTaBJICHUSI PAa3MEPOB OOBEKTOB, [UINTEIBHOCTU

13 DIeMEHTHI CTATUCTUKH 6 MpolLlecCOB B OKpykaromemM Mupe. [IpuBoauTsb

[MPUMEPBI PENPE3EHTATUBHON U HEPENPE3CHTATUBHOMN
BBIOOpKH. M3BIeKaTh HHPOPMALIUIO U3 TAOJIUIl 9YaCTOT
M OpPraHW30BBIBaTH WH(POPMALUIO B BHIEC TaOJHUI
HacTOT, CTPOUTh HHTEPBAIbHBIA psan. lcmonb3oBarh
HATJITHOE MIPEICTaBICHUE CTATUCTUYECKOM

uH(pOpMallMd B BHJE CTOJNOYATHIX U KPYTOBBIX
muarpamm, oJIMTOHOB, THCTOTPaMM

TloBTOpeHue 9

Hrtoroseiii 3a4ét 1

HToroBasi KOHTpOJIbHAs paboTa 2

KJ1ace
22  |Bblumucnsath 3HAYEHHUS byHKIMY, 3a1aHHOU

I'naBa |. KBaapaTuunas pynkuus (bopmyIoH, a Tak-

1 DYHKIMU U UX CBOMCTBA 5 bke ByMs U TpeMst hopmyrnamu. ONKUCHIBaTh CBOMCTBA

2 KBanpatHblii TpéxuneH 4 (byHKIMN Ha OCHOBE ux rpau4eckoro
Kontponbnas pabora No 1 1 [pPEICTABICHUS. HNutepnpernpoBaTh rpagpuku

3 Ksanparnunas gynkuust u e€ | 8 peabHBIX 3aBUCHMOCTEH.
rpadux [Toka3bIBaTh CXEMaTU4YEeCKU MOJIOKEHHE Ha

KOOpJAMHATHON TUIOCKOCTH

4 Crenennas ¢ynkuus. Kopens | 3 rpadukos GyHKnmii Y = ax’,y =ax’ +n,

N-1 cTereHn y= a(x—m)z. Crtpouts rpaduk GyHKIUU Yy = ax’ +

Konrponbnas pabora Ne 2 1 bx + ¢, ymMerb yka3pIBaThb KOOPIWHATHI BEPIIHHBI

:

mapaboibl, e€ ochb CUMMETPHHM, HalpaBlIeHUE BETBEU
mapabonbl.  M300paxarh cxemaTHuecku TIpaduk
pyHkimK y = X" ¢ YETHBIM M HEYETHBIM 7. [loHHMATH
cmbicn sammceit Buga ¥a,ia. m 1. 4, rme a -
HeKoTopoe  uucio. Mmerp mpeacraBieHuE O
HAXO0XICHUM KOpPHEW N-i CTENEeHU ¢ MOMOIIBIO
KaJIbKYJISITOpa

I'maa |l. YpaBHenusi u HepaBencTBa | 14  Pemars ypaBHEHUS TPETbEH U YETBEPTOU CTEIEHU C

¢ O/THOM MepeMeHHOMH

MOMOINBIO PA3JIOKCHUA HAa MHOXHWUTCIINM W BBCIACHHUC




5 YpaBHeHUs c onHoi1 | 8 BCIIOMOTATENIbHBIX EPEMEHHBIX, B YaCTHOCTH pelIaTh
IEPEMEHHOI OuKBazpaTHble  ypaBHEHHs.  Pemarb  apoOHBIE

6 HepaBencrtpa c OJTHOM | 5 [PAllMOHAJIBHBIE YPABHEHUS,

IIEPEMEHHOMN CBOAS MX K LEIbIM YPaBHEHUSAM C IIOCIIENYIOLIEH

KonTponbnas padota Ne 3 1 IPOBEPKOM KOpHeH. Pemars HepaBeHCTBa BTOpOM
CTETIEHU, HCHOJb3ysd TIpaduvecKkue MpPeACTaBICHUS.
cronb30BaTh METOJA HHTEPBAJIOB Ul PEIICHUS
HECJIOKHBIX PAllMOHAJIBHBIX HEPABEHCTB

I'nmasa Ill. YpaBHenusi u HepaBeHcTBa | 17 Crpouts  rpaduku  ypaBHEHUH C  JOBYyMS

¢ IBYMsI lepeMeHHbIMH [IEpEMEHHBIMH B IPOCTEMIINX ciydasX, Koraa

7 VYpaBHeHus c neyms | 10 [rpadukom sBiseTcs mnpsiMas, mapaboisa, runep6osna,
NIEPEMEHHBIMU U UX CUCTEMBI OKpY>XKHOCTB. Mcmonp3oBaTh uMX ISl TpadudecKkoro

8 Hepasencraa c nByms | 6 pellIeHUs] CUCTEM YPaBHEHUI C JABYMS NMEPEMEHHBIMHU.
NEPEMEHHBIMH U UX CHCTEMBI Pemrate crmocoOOM IMOJCTAHOBKH CHCTEMBI JIBYX
Kontposbnas padora Ne 4 1 YPaBHEHHH

C JByMs NEPEMEHHbIMH, B KOTOPBIX OJHO
YpaBHEHHE IIEpPBOM CTENEHU, a Jpyroe - BTOPOil
cTerneHu. Pemarb TEKCTOBbIE 3a/ladyM, HCIOJIb3YS B
KauecTBe  anreOpandeckodl  MOJEIH  CHCTEMY
[YPaBHEHUI BTOPOU CTEIICHU

C JABYMs TEpPEMEHHBIMU; peIIaTh COCTABJICHHYIO
CUCTEMY, HHTEPIIPETHPOBATH PE3YJIbTAT

I'nasa V. Apudmernyeckas 15 [TpuMeHsTh UHIAEKCHBIE 0003HAYEHHS ISl YJICHOB

U reoMeTpuYecKasi Iporpeccum rocnenosareiabHocTel. [IpuBOINTE IpUMeEpHI 3aJaHus

9 Apudmerndeckas nmporpeccus | / rmocnegoBareiabHocTel  GopMynoil N-ro  4ileHa W
KonTponbaas padora Ne 5 1 PEKYPPEHTHOH (HOPMYIIOH.

10 ["eomeTpryeckas nporpeccust | 6 BreiBoauth (opmMyIibl N-To uieHa apupMeTHIeCKOn
KOHTpOJ'II)HaSI pa60Ta Ne 6 1 Mporpeccuu u FGOMeTpH‘{eCKOfI Iporpeccun, CyMMBI

MEepBbIX n YJICHOB apupMeTHIeCKOn u
FEOMETPUUYECKON TMporpeccuid, pemarb 3afadd C
MCHoJb30BaHWEM  3Tux  (opmyn.  Jloka3wiBaTh
XapaKTepUCTHUECKOE CBOWCTBO apU(PMETHUECKONH H
FEOMETPUUECKON NIPOrpeccuil, pemarb 3aJadd  Ha
CJIOKHBIE MPOIIEHTHI, UCIIONb3Yys MPU HEOOXOAUMOCTH
KaJbKYJISITOP

I'naBa V. DieMeHTbl KOMOUHATOPUKH | 13 BeimonHuTh nepedbop Bcex BO3MOMKHBIX BapHaHTOB

U TEOPUH BEPOATHOCTEH i mepecuéra 00beKTOB U KOMOMHaIM. [IpumeHsTs

11 DneMEeHTbl KOMOMHATOPUKH 9 MpaBUJIO0 KOMOMHATOPHOTO YMHOKEHUS.

12 HavanpHple  cBegenus U3 | 3 Pacno3naBate 3ajaun  Ha BBIYHCJICHHUE YHCHA
TEOpUH MEepEeCTAaHOBOK, pa3MEIICHUH, COUETaHU U TPUMEHSTh
BEPOATHOCTEN COOTBETCTBYIOLIHE (DOPMYJIBI.

Kontponbnas padora No 7 1 Beraucnsate  9acToTy — COydaHOTO — COOBITHS.
O1eHnBaTh BEPOSTHOCTh CIy4alHOTO COOBITHSL C
[TOMOIIbIO YaCTOTHI, YCTAHOBJIEHHOM OMBITHBIM ITYTEM.
HaxoauTe BEpOSTHOCTh CIY4YailHOTO COOBITHS Ha
OCHOBE KJIAaCCUUYECKOTO OINpeAeTICHUS
BEpPOATHOCTH. [IpMBOINTE IpUMEPBI JOCTOBEPHBIX U
HEBO3MOJKHBIX COOBITHIA.
IloBTOpEHME 22
HToroBast KOHTposbHAs paboTta No§ 2

MaTepuajbHO-TeXHHYECKOE U YUeOHO-MeToIHYecKoe obecnedeHue
00pa30BaTeIbHOTO Mpolecca




OcHamienue mporecca OOydeHUS TeOMeTpUu obecreunBaeTcsi OUOTUOTEUHBIM (HOHIIOM,
MeYaTHBIMH ~ TOCOOMsSMH  (TaOdMIBI), a Takke HWHOOPMAIMOHHO-KOMMYHHKATHBHBIMU
cpeacTBaMu (MyJIbTHUMEIMIHBIE O0YyYarolMe MPOrpaMMbl JIEKTPOHHBIC Y4YeOHBIC H3JaHUS),
SKpPaHHO-3BYKOBBIMH IMOCOOUSAMHU, TEXHUYECKUMU CPEACTBAMH O0YUECHHUS.
bubauoreunsblii poHa

1.HopmaTuBHbBIEC IOKYMEHTHI:

1.1. ®enepanbHBIl TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO OOIIETro
o0OpazoBaHwUs.

1.2. IlpumepHas mporpaMMa OCHOBHOTO 0OIIIero 00pa3oBaHus 10 MaTeMaTHKE. 5-9 Kitacchl.
2. Ilporpammel o anredpe st 7-9 knaccos aBt. H.I.Munatok. /Anredpa. Paboune nmporpammel.
[Ipenmernas nunus ydeObnukoB HO.H. MaxkaperueBa u apyrux. 7-9 kmaccel: mocoOus ais
yuuTenei odmeodbpa3zoBarenbHbIX yupexaenuii — M.: [Ipocsemenne, 2011/ .
3. Amrebpa: -7 xm, 8 ki, 9xi. JIO.H. MakaperueB, H.I'Munaok u ap./ y4eOHMKH IS
o01eodpaszoBatenbHbIX opranuzanuii noj pen. C.A. TemskoBckoro. -M: [Ipocsenienue, 2014
4. I'pummna M.B. Martematuka (anredpa) 7 xnace. 8 kmace. 9 kiace. Tectol. Caparos: Jluiei,
2011.
5. FO.H. Maxkapsrue, H.I'. Mungiok, JI.b. KpaitneBa Jlunaktuueckue marepuaisl. Anredpa 7
kiacc. 8 kimace. 9 xknacce. M.: «lIpocsemienuey, 2013
6.KOHTPOJIbHO-U3MEpHUTENbHBIE MaTepuanbl K yueOHuky HO.H. MakapeiueBa u ap. 9 kimace M.
«Baxko», 2012.

IHeyaTHble MOCOOUS
Tabmure! o anredpe it 7-9 kiaccos
[TopTpeTh! BBIOAIOMIMXCS MATEMATUKOB
HNupopmanmoHHbIe cpeacTBa
MynbsTuMeauiipie 00y4aroye mporpaMMbl U AJIEKTPOHHBIE Y4eOHBbIE M3JaHUS 110 OCHOBHBIM
paszenaM Kypca aiareopbl
Texnuveckue cpeacTsa 00yueHust
MynbTUMEANIHBINA KOMIBIOTEDP, MYJIbTUMEAUANIPOECKTOP, SKPaH, MHTEPaKTUBHAS 10CKa
Y4yeOHO-IpaKTH4YECKOe 000py1OBaHHE
Jlocka MarHuTHasi ¢ KOOPJAMHATHOM CETKOU
KoMIIekT uepTeKHbIX HHCTPYMEHTOB
KommuiexT ns MmoaenupoBanust (1iBeTHast Oymara, KapToH, KajbKa, K€, HOKHULIbI, IUTACTUIINH)
NudopmanuoHHbIE CpeaCTBA

Wurepuet pecypesr: http://lib.mirror 1.mccme.ru/
http://window.edu.ru/window/library/
http://www.problems.ru/
http://kvant.mirror 1.mccme.ru/
http://www.etudes.ru/

Ilepedyens pa3aesoB NporpaMmsl (Tem)

Tembl \ KosnyecTBo yacoB
7 Kjacc

|. BelpaskeHus, TOXKAeCcTBa, ypaBHEHUS 26
1 Boipakenus 7
2 [TpeoOpa3oBaHus BEIpAKESHHIA 4
3 YpaBHEHMS C OTHON IEPEMEHHON 9
4 CTaTuCcTHYECKUE XapaKTePUCTUKHI 4

KonTponbnas pabora Ne 1, 2 2
Il. ®yHkuMM 13
5 DyHKIIUU U UX TpaduKu 6
6 Jlunelinast pyHKIUSA 6



http://lib.mirror/
http://window.edu.ru/window/library/
http://www.problems.ru/
http://kvant.mirror/
http://www.etudes.ru/

\ Kontposbnas padora No 3 1

IV. CteneHb ¢ HaTypaJIbHbIM [10OKA3aTeIeEM 14
7 Crenesb u e€ cBOcTBa 6
8 OHOUJICHBI 7
KontposbHas padora No 4 1

IV. MHorousneHsl 21
9 CymMa ¥ pa3HOCTh MHOTOYJICHOB 4
10 [TponsBenenne ogHOUICHA 1 MHOTOWICHA 7
11 [Tpon3BeeHne MHOTOUJICHOB 8
Kontposbnas pabora Ne 5, 6 2

V. ®opmyibl COKpAIEHHOTO YMHOXKEHUS 19
12 KBaapar cymMmBbl 1 KBajpaT pa3HOCTH 5
13 Paznocth kBaspaToB. Cymma U pa3HOCTh KyOOB 6
14 ITpeoOpa3oBaHue LENbIX BHIPAKEHUN 6
KonTponbnas pabora No7, 8 2

V1. Cuctembl IMHEHHBIX YpaBHEHUN 20
15 JluneiiHple ypaBHEHUS C IBYMs IEPEMEHHBIMH U UX CUCTEMBI 7

16 Pemenue cucrem JIMHEHHBIX ypaBHEHUI 12
Konrponsnas pabora Ne 9 1
IToBTOpEeHME 7
WToroBblii 3a4et 1
HToroBast KOHTpoIIbHAs paboTa 2

8 KJtacc

|. ParmonanpHbIe 1pOOH 26
1 ParmonanbHbie ApoOU 1 UX CBOKCTBA 6
2 CymMa 1 pa3HOCTh JIpo0eit 6

3 [IpousBenenue u yacTHOE Ipodei 12
KonrtposnbHas pabora Ne 1, 2 2

Il. KBanpaTtHble KopHU 24
4 JleficTBUTEIBHBIC YKCIIa 3
5 Apudmernueckuil KBaJpaTHbII KOPEHb 6
6 CBolicTBa apu(PMETUYECKOT0 KBaJPATHOTO KOPHS 4
7 [TpuMeHeHHe CBOHCTB apu(pMETHYECKOr0 KBaApaTHOTro KopHst | 9
KonTponbras padora Ne 3, 4 2

I1l. KBanpatHble ypaBHEHHUSI 27

8 KBajpaTHOe ypaBHEHHUE U €r0 KOPHH 14

9 JlpoOHble palmoHanbHble YpaBHEHUS 11
KonrtposnbHas padora Ne 5, 6 2

IV. HepaBencraa 20
10 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA 8

11 HepaBeHcTBa ¢ 01HOM TEPEMEHHON U UX CHCTEMBI 10
KonrtposnbHas pabora Ne 7, 8 2

V. Ctenens ¢ LenbIM MoKa3aTeaeM. JJIeMEHThl CTATUCTHKH 13
12 CreneHs C 1eJIbIM TOKa3aTesleM U €€ CBOMCTBA 6
13 DJIEMEHTHI CTATUCTUKU 6
KonrtponnHas pabora Ne 9 1
[ToBTOpEHNE 9
Wrorossiii 3a4ér 1
HTorosast KOHTpoJIbHAs paboTa 2

9 kiacc
|. KBagpatuunas pynkuus | 22




1 DYHKIIUK U UX CBONCTBA 5
2 KBazpaTHblil TpEXUIIEH 4
3 KBaaparnunas pyukius u e€ rpadux 8
4 Crenennas ¢pynkuusa. Kopens N-ii creneHu 3
Kontposbnas padora No 1, 2 2
Il. YpaBHEHMs 1 HEPABEHCTBA C OJTHON TIEPEMEHHOM 14
5 YpaBHEHUS ¢ OJTHOW IEPEMEHHOM 8
6 HepaBeHcTBa ¢ 0HOM MepeMEeHHON 5
Konrponsnas padora Ne 3 1
I1l. YpaBHeHUs 1 HEpABEHCTBA C IByMsI IEPEMEHHBIMH 17
7 YpaBHEHUS C ABYMS IEPEMEHHBIMH U UX CHCTEMBI 10
8 HepaBeHctBa ¢ AByMsl IepeMEHHBIMU U UX CUCTEMBI 6
KontposbHas padora No 4 1
IV. Apudmernueckas u reoMmeTpudecKas Iporpeccuu 15
9 Apudmerrdeckas mporpeccus 7
10 ["eomeTpuyeckas mporpeccus 6
KonTponbnas pabora Ne 5, 6 2
I'naBa V. DnemMeHTbl KOMOMHATOPUKH U TEOPUU BEPOSITHOCTEN 13
11 D1eMEeHTbl KOMOMHATOPUKH 9
12 HavanpHble CBEICHHUS U3 TEOPUH BEPOSTHOCTEH 3
Konrponsnas pabora Ne 7 1
[ToBTOpEHME 22
Wroroas koHTpObHAS paboTa No 8 2

bank
OLICHOYHBIX pabOT

7 Kiacc

Konrtponbhast pabotaNel 1o teme «IIpeobpazoBanue BhIpasKEHHII
Bapuanm 1

1. Haiinure 3Ha4uenue Boipaxenus 6X - 8y, npu X = 2/3,y = 5/8.

2. CpaBHurte 3HaueHus BbipaxkeHuit -0,8x - 1 u 0,8X - 1 mpu X = 6.
3. YopocTuTe BbIpasKeHUeE:

a)2x-3y-11x+8y;6) 5(2a+ 1) - 3; B) 14x - (X - 1) + (2x + 6).
4. YrpoctuTe BhIpa)XK€HNUE U HAWJIUTE €ro 3HauYeHue:

-4 (2,5a-1,5) +5,5a 8, mpu a = - 2/9.
5. 13 aByX ropoJioB, pacCTOSHUE MEXKIAY KOTOPBIMU S KM, OJJHOBPEMEHHO HABCTpeUy JAPYT IPYTy
BBIEXAJI JIETKOBOM aBTOMOOWMIIb M TPY30BHK M BCTPETHIUCH depe3 t 4. CKOpoCTh JIETKOBOTO
aBTOMOOWMIIA V KM/4. Haiiaute ckopocth rpy3oBuka. OTBeThTe Ha Bompoc 3a1auu, ecnu S = 200, t
=2,v=060.
6. Packpoiite ckoOku: 3X - (5X - (3x - 1)).
Kontponbnas paboraNel mo teme «IIpeoOpa3zoBanue BeIpaKCHHIN
Bapuanm 2
1. Haiinure 3Ha4yenue Boipaxenus 16a + 2y, npu a = 1/8, y=- 1/6.
2. CpaBuure 3HaueHus Boipaxenuit 2 + 0,3au 2 - 0,3a, npp a=-9.
3. Ympocture BbIpa)KeHHE:
a)Sa+7b-2a-8b;6)3 (4x+2)-5;8)20b-(b-3)+ (3b-10).
4. YpocTuTe BhIpAXKEHHUE U HAUJUTE €ro 3HAYCHUE:!
-6 (0,5x - 1,5) - 4,5x — 8, npu x = 2/3.



5. U3 1ByX roposioB OJHOBPEMEHHO HABCTPEUY IPYT APYTY BblE€XalIl aBTOMOOMIb U MOTOLIUKII U
BCTpeTUIUCH uepe3 t u. Haligure paccrosiHue Mexay ropojaaMu, €Clid CKOPOCTh aBTOMOOWIIS Vi
KM/4, a CKOPOCTh MOTOITMKJIA Vo KM/4. OTBEThTE Ha BoIpoc 3amaun, eciau: t = 3, vi = 80, v, = 60.
6. Packpoiite ckobku: 2p - (3p - (2p - ¢)).
Kontponbhas pabotaNe2 «YpaBHEHHs C OJHOU IMEPEMEHHOMN»

Bapuanm 1
1. Pemute ypaBHeHMeE:

a) 1x:12; B) 5X-4,5=3x+2,5;
3 r) 2X - (6X - 5) = 45.

0) 6x - 10,2 = 0;
2. TanHs B IKOJy CHayYaja eJleT Ha aBTo0yce, a MOTOM UeT nemkoM. Bes nopora y Hee 3aHuMaeT
26 muH. et oHa Ha 6 MUH JoJibIle, YeM eneT Ha aBToOyce. CKOJIBKO MHUHYT OHa €IeT Ha
aBToOyce?
3. B nByx capasx CJIOXKEHO CeHO, MpUYeM B MEPBOM capae ceHa B 3 pas3a Oojblie, yeM BO
BTOpoM. [locne Toro xak u3 mepBoro capas yBe3nu 20 T ceHa, a BO BTopoi npuBesnu 10 T, B
o0oux capasx ceHa crajgo MOpoBHY. CKOIBKO BCEro TOHH ceHa ObUIO B JBYX capasx
IIEpBOHAYAJIbHO?
4. Pemute ypaBuenue 7x - (x + 3) =3 (2x - 1).
KonTponbHas padorta Ne2 «YpaBHEHUS C OJHOW EPEMEHHOI»

Bapuanm 2
1. Pemre ypaBHEHue:
1 _ 18- B) 6x - 0,8 =3x + 2,2;
a)gx— ; r)5x-(7x+7)=09.
0) 7x+119=0;

2. Yactp nytu B 600 kM TypHCT IpoJieTesl Ha caMoJjeTe, a yacTb Ipoexan Ha aBroOyce. Ha
camoJIieTe OH MpoAesal myTh, B 9 pa3 6onpmuii, yem Ha aBToOyce. CKOIBKO KHUIIOMETPOB TYPUCT
npoexain Ha aBTo0yce?
3. Ha ognom yuacTtke Ob1J10 B 5 pa3 O0JbIIe CaXXeHIIEB CMOPOIMHEI, 4eM Ha aApyroM. [locie Toro
KaK ¢ IIepBOro yyacTka yBe3iau 50 caxkeHIeB, a Ha BTOpoil nmocaaunu eme 90, Ha 00oux yyacTkax
CaKEHIIEB CTaJIO MOPOBHY. CKOJIBKO BCETO CAKEHIIEB OBIJIO HA JIBYX YYacTKaX IMEPBOHAYAIHHO?
4. Pemute ypaBHenue 6x - (2x - 5) =2 (2x + 4).
KonTponbnas padota Ne3 no teme «JIuneiiHas QyHKIUSA»

Bapuanm 1
1. ®yaknus 3amana Gopmynoi y = 6x + 19. Onpenenure: a) 3HaueHue y, ecam x = 0,5; 0)
3HAUCHHUE X, IPU KOTOPOM y = 1; B) mpoxoauT iu rpaduk GpyHKmu uyepes3 Touky 4 (-2; 7).
2. a) IlocTpoiite rpadux pyHKIMHN y = 2x - 4.

0) YkaxxuTe ¢ HOMOIIBIO TpaduKa, 4eMy paBHO 3HaueHue y, npu x = 1,5,
3. B oz1HOI#1 1 TO1 ke cucTeMe KOOpAMHAT MOCTpoiiTe rpaduku PyHKIHUMN: a) y = -2X;

0)y=3.
4. Haligute KOOpAMHATHI TOUYKH TiepecedeHus rpadukoB GyHKImi y=47x - 37 u y = -13x + 23.
5. 3apaiite popmynoii muHEHHYIO (QyHKIMIO, TpaUK KOTOPOH MapajuieseH npsMoi y = 3x - 7 u
MPOXOJUT Yepe3 Havyaio KOOpIUHAT.
Konrponsnas padora Ne3 o teme «JIuneiHas pyHKuus»

Bapuanm 2
1. ®ynkus 3axana Gopmynoii y = 4x - 30. Onpenenure:

a) 3Ha4YeHUE y, ecnm X = -2,5; 0) 3HaueHue X, Mpu KOTOPOM y = -6; B) MPOXOJUT JIN
rpaduk pyHkumu yepes Touky B (7; -3).
2. a) [Toctpoiite rpaduk ¢pynkuuu y = -3x + 3.

0) Ykaxure ¢ momoIipto rpaduka, npu KakoM 3HaU€HUU X 3HaU€HHE ) PaBHO 6.
3. B ogHO# 1 TO¥ e cucTeMe KOOpJMHAT ocTpoiiTe rpaduku GpyHkiwmii: a) y = 0,5x;

6)y=-4.
4. Haiinure KOOpMHATHI TOUKH NepecedeHus rpadukoB GyHKmid y=-38x + 15 u



y =-21x - 36.
5. 3apaiite popmyIoii TMHENHHYIO (QYHKIHIO, TpadUK KOTOPOM MmapasiesieH npsMon
y = -bx + 8 ¥ MPOXOAUT uepe3 Ha4yajao KOOPIAUHAT.
Konrtponbnas padora Ne4 o treme «CTeneHb ¢ HaTypalbHbIM IOKa3aTeIeM)
Bapuanm 1
1. Halinute 3HaueHue BolpaskeHus 1 - 5x7, npu x = -4.
2. BelnosHuTe IeUCTBUS:
)y +y% 6)y*° 1% B) ()% 1) (20)*,
3. Ypocrute Belpaxenue: a) -2ab® ¢ 3a° ¢ b*; 6) (- 2a°b?)°>.
4. IToctpoiite rpadux GyHkuu y = x°. C NOMOLIBIO TpaduKa ONpenenuTe 3HaUeHUe y MpH X =
15 x=-15.
25% x5° 2 28 41.3)
5. Beraucnure: 5—7 .6. Ypoctute BEIpaxeHHe: a) 2 5 X7y e —15 Xy ;
6) X" 2ex3 Mex.
Koumponvnas paboma Ne4 no meme « Cmenensb ¢ HamypaibHbimM noKazamenemy»
Bapuanm 2

. 3 -
1. Halinure 3Hauenue Boipaskenus -9p°, mpu p = -

w|

2. Bemmonaure geiictsust: a) ¢ » ¢?; 6) ¢ : ¢% B) (¢*)% 1) (3¢)°.
3. YopocTuTte BbIpaKeHUE: a) -4x5y2 . 3xy4; 0) (3x2y3)2.
4. IToctpoiite rpaduk ¢pynkuuu y = x°. C momorpto rpaduka QyHKIUN OMPEaeNuTe, PH KaKuX
3HAYCHUSX X 3HAUYCHUE Y paBHO 4.
3% x 27

2
. . 3 5,,6 1 5 .
5. Beruncnure: 87 .6. YIIpoCcTUTE BBIpaKEHHUE: Q) 3? XY e — 2§ XY,

KonTponbhas padota no teme Ne5 «Cymma, pa3HOCTb MHOTOUJIEHOBY

Bapuanr 1

* 1. Bemmoniaute nevictBust: a) (3a - 4ax +2) - (11a - 14ax); 6) 3y2 (y3 + 1).

* 2. BeiHecuTe 00mmIMii MHOXKHUTENH 32 cKoOKH: a) 10ab - 15b2; 6) 18a3 + 6a2.

* 3. Peminre ypaBHeHue 9x - 6 (x - 1) =5 (x + 2).

* 4. INaccaxxupckuil moes3n 3a 4 4 MpOIIET TaKoe e pPacCTOsSHUE, Kakoe TOBapHbIM 3a 6 d.
HaiinuTe ckopocTh macca)xupcKoro moe3ia, €Clii U3BECTHO, YTO CKOPOCTh TOBapHOTro Ha 20 km/4
MEHBbIIIE.

3x-1 X _5-X

5. Pemnre ypaBHeHHE 6 3 9

6. Yrpocture Beipakenue 2a (a+b-c) — 2b (a-b-c)+2c(a-b+c).

Konrponsnas padora no reme Ne5 «CyMMma, pa3HOCTh MHOTOUJICHOB)

Bapwanr 2

* 1. Bemmonaute netictBus: a) (2a2 - 3a+ 1) - (7a2 - 5a); 0) 3x (4x2 - x).

* 2. Beiaecure o01Inii MHOXUTENH 3a CKOOKH: a) 2Xy - 3Xy2; 0) 8b4 + 2b3.

* 3. Pemure ypaBuenue 7 - 4 (3x - 1) =5 (1 - 2x).

* 4. B Tpex mecThix knaccax 91 yuenuk. B 6 «A» Ha 2 ydyeHnka MeHble, yeM B 6 «by», a B 6 «B»
Ha 3 yuyeHuka 6osnblie, yeM B 6 «b». CKOJIbKO yJaluxcst B KaXJ0M Kiacce?

Xx-1 5-x 3x
_= 4 —

5. Pemnre ypaBHeHHE 5 2 4

6. Yrpoctute BeipaxeHue 3x (x +y +c) - 3y x-y-c)-3c(x+y-c).

Kontponbnas pabota Ne6 o teme «IIponsBeeHne MHOTOWICHOBY
Bapuanm 1



* 1. BeinmosiHUTE YMHOXKEHUE:

a) (c+2) (c-3);6)(2a-1)(3a+4);8) (5x-2y) (4x - y); 1) (a - 2) (a® - 3a + 6).

* 2. Paznoxwure Ha MHOKUTENH: a) a (a + 3) - 2 (a + 3); 0) ax - ay + 5x - 5y.

3. Yopoctute Boipakenue -0,1x (2x% + 6) (5 - 4x7).

4. [IpencraBbTe MHOTOYWICH B BUE IPOU3BEICHUS:

a)x’-xy-4x+4y; 6)ab-ac-bx+cx +c-B6.

5. U3 npssMoyroibHOTO JrcTa (paHepbl BbIpe3air KBaJApaTHYIO TUIACTHHKY, IJIS Yero ¢
OJTHOW CTOPOHBI JIUCTA (haHEPHI OTPE3aU MOJOCY MIMPHHOHN 2 ¢M, a C APYroM, COCETHEMH, - 3 CM.
HaiixuTe CTOPOHY MOJNYYHBLIErOCS KBAApaTa, eCIIM M3BECTHO, YTO €ro IUIomags Ha 51 cm?
MEHBIIIE IIONIAIU MPSMOYTOJIbHUKA.

KonTponbras padota Ne6 o teme «[Ipon3BeneHrne MHOTOYICHOBY

Bapuanm 2

* 1. Bemonuaute ymHoxenue: a) (a - 5) (a - 3); 6) (5x + 4) (2x - 1);

B) (3p + 2¢) (2p + 4¢); 1) (6 - 2) (b° + 2b - 3).

* 2. Paznoxute Ha MHOXKUTENH: a) X (x - y) + a (x - y); 6) 2a - 2b + ca - ¢b.

3. Ypocrure Boipaxenue 0,5x (4x° - 1) (5x% + 2).

4. [IpencraBbTe MHOTOYICH B BUAE TPOU3BEIACHHUS:

a)2a - ac - 2¢ + ¢%; 6) bx + by - x - y - ax - ay.

5. Bacceiin umeet nmpsMoyrosbHyI0 Gopmy. OqHA U3 €ro CTOPOH Ha 6 M OOoJIbIIe JPYTOH.
OH OKpyXeH JOpOXKKOH, mupuHa kotopoit 0,5 M. Haiinure ctoponsl OacceiiHa, ecinu Mmomaib
OKpYKaIoIe ero J0poxku 15 M.

KonrponbHas pabora Ne7mo teme «DopMyIibl COKPALICHHOTO YMHOKCHUSD)

Bapuanm 1

* 1. IIpeoOpa3yiiTe B MHOTOUJICH:

a) (v - 4)% 6) (7x + a)*; B) (5¢ - 1) (5c + 1); 1) (3a + 2b) (3a - 2b).

* 2. Vrpocrtute Boipakenue (a - 9)° - (81 + 2a).

« 3. Pa3noxuTe Ha MHOXHUTENH: @) x° - 49; 6) 25x° - 10xy + )7,

4. Peunte ypasHenue (2 - x)° - x (x + 1,5) = 4.

5. BeimounTe fieiictBust: a) (1 - 2a) (2a + y°); 6) (3x° + x)%; B) (2 + m)* (2 - m)*.

6. Pasnoxute Ha MHOXHUTENH: a) 4x%Y° - 9a*; 6) 254° - (a + 3)% B) 27m> + n.
KonTponbhas padota Ne7mo teme «Dopmysibl COKpPAIIEHHOTO YMHOKEHUS

Bapuanm 2

1. Hpeo6§a3y171Te B MHOT'OYJICH:

a) (3a + 4)°; 6) (2x - b3 B) (b +3) (b - 3); 1) (5 - 24) (By + 2%).

« 2. Viipocrure Boipasenue (¢ + b) (¢ - b) - (5¢2 - b?).

« 3. Pasnoxute Ha MHOXKUTEIN: a) 25)° - a°; 6) ¢ + 4bc + 4b%.

4. Peumnte ypasaenue 12 - (4 - x)? = x (3 - x).

5. Boimonnure geiicteust: a) (3x +1°) (3x - °); 6) (@ - 6a)’; B) (a - x)* (x + a)’.

6. Pasnoxure Ha MEOXHTeH: a) 100a” - 5 b%;6) 9x% - (x - 1)% B) x° + y6.

KonTponbnas padota Ne§ no teme «IIpeobpazoBanue nenbix BeipaxeHuity Bapuanm 1

* 1. Yopoctute BeIpaXKeHHe:

a) (x-3) (x-7)-2x (3x-5); 6) 4a (a - 2) - (a - 4)% B) 2 (m + 1)* - 4m.

« 2. PasnoskuTe Ha MHOXKUTEIH: a) X - 9x; 6) -5a® - 10ab - 5b°.

3. Ypocrure Boipaxenne (12 - 2y)° - y2(y + 3) (v - 3) + 2y (21 + 5).

4. Paznoxure Ha MHOKHTenH: a) 16x* - 81; 6) x°-x- V-

5. Jlokaxxurte, 4TO BBIpAXKECHUE x* - 4x + 9, MpHU JIIOOBIX 3HAUYEHUSX X MPUHUMAET
MOJIOKHUTEIbHbBIE 3HAYCHHUS.

Kontponbras padota Ne§ no teme «IIpeoOpa3zoBanue 1nenbix BeIpaxkeHui» Bapuanm 2

* 1. Yopoctute BeIpaXKeHHE:

a)2x (x-3)-3x (x+5);6)(@a+7)(a-1)+(a-3)%58)3 (v +5)°- 3~

« 2. Pa3noxmuTe Ha MHOXHTENH: a) ¢ - 16¢; 6) 3a° - 6ab + 3b%

3. Ynpocrute Beipaxenue (3a - a°)* - a® (a - 2) (a + 2) + 2a (7 + 34).



4. PaznoxuTe HA MHOYKUTENH: Q) 81a*-1; 0) y2 -x*-6x-9.
5. JlokaxuTe, 9TO BBIpakeHHe -a° + 4a - 9 MOXKET IPUHHMATH JIHIIb OTPHLATEIBHBIC
3HAYEHUSI.
KonTponbaas padota Ne9 no teme «CUCTEMbl JIMHEWHBIX YPaBHEHU
Bapuanm 1
* 1. Pemnre cucreMy ypaBHEHUI
4x +y =3,
6x-2y=1.
+2. bank nponan npeanpuaumMarento r-uy Pasuny 8 obmuramnuii mo 2000 p. u 3000
p. Ckosibko oOiMranuii Ka)aoro HOMUHaia Kynuwi r-H Pasun, ecnu 3a Bce obmuranuu ObLIO
3arutadeno 19000 p.?

3. Pemute cucremy ypaBHEHUMN 4. Tlpsimast y = kx + b mpoXoauT uepes
2(Bx+2y)+9=4x+21, touku A (3; 8) m B (-4; 1). Hanummwure
2x + 10 =3 - (6x + 5y). ypaBHEHHE TOM MPSMON.

5. BBI}ICHI/ITG, HUMCCT JIM pCHICHUC CUCTEMA
3X-2y=1,
6x -4y =1.

KonTponbnas pabota nmo reme Ne9 «Cuctembl IMHEWHBIX YpaBHEHUI
Bapuanm 2
* 1. Pemute cuctemy ypaBHEHUM
x-y=7,
2x + 3y =1.

* 2. Benocunenuct exan 2 4 mo jecHou jgopore u 1 4 mo mocce, Bcero oH npoexai 40 km.
CkopocTh ero Ha 1mocce ObUia Ha 4 KM/4 OOJIbIIIE, YeM CKOPOCTh Ha JiecHOW nopore. C kakou
CKOPOCTBIO BEJIOCUIIETUCT €XaJ IO 1I0CCe, U C KAKOM 10 JIECHOM Jopore?

3. PemuTe cucremy ypaBHEHHHA 4. Tlpsimast y = kx + b mpoxoaut uepe3
2(3x-y)-5=2x-3y, toukd A (5; 0) m B (-2; 21). Hamummute
5-(x-2y)=4y+16. yYpaBHEHHE TOH MPSMOH.

5. BeIsicHUTE, HIMEET U PELIEHNs CHCTEMA U CKOJIBKO:

S5x -y =11,
-10x + 2y = -22.

Htorosas koHTpoJibHAs paboTa no anredpe B 7 kiacce

Bapuanm 1

« 1. Vipocrure Boipaskenue: a) 3a°h « (-54°b); 6) (2x%)°.

* 2. Pemure ypaBHenue 3x - 5 (2x + 1) = 3 (3 - 2x).

« 3. Pasnoxute Ha MHOXHTENH: a) 2xy - 6Y%; 6) a° - 4a.

* 4. TlepumeTtp tpeyronsauka ABC pasen 50 cm. CtopoHa AB Ha 2 ¢M 0OJIbIIIE CTOPOHBI
BC, a cropona AC B 2 pa3za 6omb11e croporsl BC. Haiinute cTOpOHBI TPEYroJIbHUKA.

5. JIokaxxute, 4TO BEPHO PAaBEHCTBO

(@+c)(@-c¢)-ba-b)-(a-b+c)y(a-b-c¢)=0.

6. Iloctpoiite rpaduk ¢yHkumu y = 5x — 8.Haiiaure Touky, abcuucc KOTOpOi
IIPOTHBOIIOJIOXKHA €€ OpIHATE.

Bapuanm 2
* 1. Yopocture BeipakeHue: a) -2xy2 * 3x3y5; 0) (-4ab3)2.

* 2. Pemnure ypaBuenue 4 (1 - 5x) =9 - 3 (6x - 5).

« 3. PasnokuTe Ha MHOXHTEIH: a) a’b - ab®; 6) 9x - x°.



* 4. Typucm npowen 50 km 3a 3 ousa. Bo emopoti oenv on npowen na 10 kv menviue, yem
B TIEPBBIN JIeHb, M Ha 5 KM Oombiie, yeM B TpeTuid. CKOJBKO KUIOMETPOB MPOXOAUT TYPUCT
KaKIBIA JEHL?

5. JlokakuTe, 4TO MPH JIFOOBIX 3HAYCHUSAX ITEPEMEHHBIX BEPHO PaBEHCTBO

-y &x+y)-(a-x+y)(a-x-y)-a(2x-a)=0.

6. [Toctpoiite rpaduk Gynkmun y = 3x + 8.Haiinute Touky, abcipicca KOTOpOil paBHa ee
OopIuHaTe.
KonTpoJsbHbie padoTsl o ajaredpe B 8 kiiacce
Koumponvnas paboma Nel Cymma u pazHocmos payuonaibHuvix 0pooet

Bapuanm 1.
14a*b 3x y?-z°
1. Cokpature npobb: a)———; 6 .8 .
P P )49a3b2 )x2 +4x 2y + 22
3x-1 x-9 1 1 5 5¢c-2
2. IIpencraseTe B BUJIE APOOH: a - 6 - © 8 - .
P pobH: ) = = D2a b 2a+b Yer3 iz

2

3. Haiinmure 3Ha4YeHHE BBIpAKCHUS —amnpu a=0,2, b=-5.

3 X+15 2

4. YpocTuTh BhIpaXKEHHE:

Koumponvnas paboma Nel Cymma u paznocms payuoHaibHulx Opoobet

Bapuanm 2.
3 2 _p2

1. Cokparute apoOb: a) 39)(2 y2 ; 0) 25y ; 8) a’ —b .

26X°y y© -2y 3a—-3b

— — 2 J—
2. [IpencraBbTe B BUAE ApOOH: a) 3-2a — ! ? ] ! — ! .8 3 — 42 3 .
a 3X+y 3x-y b-2 b"-2b
y X -6y’

3. Haiinure 3HaueHHe BhIpaKeHUS > +3y npu x=-8, y=0.1

X+8 1

x—4 x*-16 x
Koumponvnas paboma Ne2 PayuonanvHule ebipasicerus.
1 sapuanm.
1. I[IpencraBpTe BhIpa)XeHHUE B BUJE IPOOU:
5 2 3 2
)2 Y 5830 garp) 2 1. 0a¥3.ypg [ P +EJ.
c a"-9 a+3 p p—q ¢

4. YpocTuTh BbIpaKeHHE:

yh14x°]
2. Tlocrpoiite rpadpux GyHKIUU Y = § KaxoBa obmnacte onpenenenus ¢yakiuu? [Ipu kakmx
X

3HAUCHHUAX X (I)YHKI_II/ISI MNPUHUMACT OTPHUIATCIIbHBIC 3HAYCHUSA?

3. JloxaxwuTe, 4TO IpH  BCEX  3HAUCHMAX D=#xl  3HaYeHMe  BBIPAKCHUS
(b —1)2( 5 1 + 21 j+ 2 He 3aBHUCHT OT D .
b*-2b+1 b°-1) b+1

Koumponvnas paboma Ne2. PayuonanvHule bipadxcerus.
2 sapuanm.
1. [IpeacraBbTe BEIpaKEHHE B BUE APOOH:

4 5 3 2
a)ZSE q . 6)72X y:(30x2y) 6) x2 1:5x+10; A y+c (¢ c .
q° 56p Xx*-9 x-1 c

Yy y+c
2. Iocrpoiite rpaduk GyHKIHH Y = —E. KaxoBa obnacts onpenenenus ¢pynkiuu? [Ipu kakux
X

3HaYeHUSIX X (QYHKIUS IPUHUMAET OTPHUIATEIbHbIC 3HAYCHUS?



3. Jlokaxure, 4YTO IpU  BCEX  3HAYEHUAX X#12  3HaueHUE  BBIPAKCHUS

X _(x—Z)Z( 1, 1

X+2 2 x> =4 x*—4x+4

Kontpoisbnas padora Ne3 KBanpaTHbie KOpHH
1 BapuaHr.

2
1. Boramcnute: a) 0,94/0,04 +%\/144; 0) 21}1% -1 ) (2\/ 015) .

2. Halinute 3HaY€HHUE BBIPAKCHUS:

2 0,25-64;  6)/56-414; 6),/3*-2°; 2)%.

j HE 3aBUCHUT OT X.

3. Pemmth ypaBHEHUs: a) x? = 49; 6)x2 =10.

[4
2 /9.2 . 2
4. VIIPOCTHUTH BEIpAXKEHHE: a) X 9x°,20e x>0, 6)-56 5 ede 6<0.

6
5. VkaxuTe JiBe MOCIeI0BaTEIbLHEIC NECATUUHBIC I[pO6I/I C OJHHMM 3HAKOM II0CJIC SaHHTOﬁ, MCKIY

KOTOPBIMH 3aKIIFOUYCHO YUCJIO V 17 .

6. Vimeer u KOpHU ypaBHEHUE \/; +1=07?
KoHntponbHas padora Ne3 KBanpaTHbie KOpHU
2 BapuaHT.

1. Beranciure: a)1,54/0,36 +— \/19 6) 15— 7\/7, B) (2\/>)

2. Haiinute 3HaueHue BBIPAXKCHUS:

a) m; 6)+/8 - /18; G)W 3)%

3. Pemuth ypaBHEHUS: a) x? = 0,64, 6)x2 =17.

(12 116
4. YIpOCTUTh BBIpaKEHUE: A) y3 4y2 ,20e =0, 6)7a ?, 20e a<0.

5. YKaXXuTe AB€ IOCIEA0BATENbHBIC JeCATUYHBIE ,[[pO6I/I C OAHMM 3HAaKOM ITI0CJIC SaHHTOﬁ, MCKIY

KOTOPBIMH 3aKJTIOYEHO YHCI0 V 30.
6. Imeet u KOpHU ypaBHEHHE V X — 2=17

KonTponbhas padota Ne 4 [IpumeneHne cBoiCcTB apu(pMeTHUECKOr0 KBaIpaTHOTO KOPHSI
1 sapuanm.

2
1. YopocTuTe BeIpaKeHUE: 0)6\/§ + \/E - 3\/%; 5)(\/% — 2\/5)\/5; 6)(2 — \/§ j

1
2. CpaBHure: —\/—2 u \/_

s 5. @) f 3 5)a—2JZ
KpaTUT b .
ORPATHTE Ao J5-415 3Ja -6

8
4. OcBoboaUTECH OT UPPALMOHAILHOCTY B 3HAMEHATEIIE: a) —; 0 ) = =
PP 3,10 J6+/2



1 1

5. JIOKaxuTe, 4TO 3HaYCHUE BBIPAKECHUS - €CThb YHCJIO PAlMOHAIBHOE.
27 -1 24J7+1

KontponsHas padora Ne 4 IIpumeHeHne cBOHCTB apu()METHIECKOTO KBAAPATHOTO KOPHS
2 sapuanm.

1. YpocTuTe BeIpaKeHHUE: a)5\/§ +2327 — \/%; 5)(4\/§ + \/E)\/g, 6)(\/3 - \/52 j

1 1
2.CpaBHHTe:§\/% u é\/a

e ; a)\/10+5 6)a—3JE
. K . .
OKpaTure Ipoodb 2+\/E; 2\/5—6
7 22

4. OcBOOOINTECH OT UPPALIMOHAIIFHOCTHA B 3HAMEHATEIIE: a) — 5) —_
PP 221" T J13-2
1 1

5. JIoKaxuTe, 4TO 3HaYCHUE BBIPAKECHUS - €CTh YHCJIO PAlMOHAIIBHOE.
’ 3++/15 3-+15

Koumponvnas paboma Ne5 Keaopamnvie ypagnenus
1 sapuanm.

a)2x* +7x-9=0;
6)3x* =18x
6)100x2 =16 = 0
2)x? —16x+63=0

2. Ilepumerp npsimoyrosibHuka 20 cM. Haiiaure ero cTOpoHBI, €ciM U3BECTHO, YTO IUIOLIA/b
IPSIMOYTOJIBHUKA 24CM>.

1. Pemte ypaBHEHuUS:

2
3. B ypaBHeHun X"+ PX -18=0 OJIMH U3 KOpHEH paBeH -9. Haiiaure npyroit KopeHb u

KO3 PHUIHEHT P.
Koumponvnas paboma Ne5. Keadpammuvie ypasHenus.

2 sapuanm.
a)3x? +13x-10=0;
6)2x* = 3x

1. Peminre ypaBHEeHMS:
6)16x° = 49

2)x?—2x-35=0
2. Ilepumerp npsmoyrosbHuKa 30 cMm. Haiinure ero cTOpOHBI, €CIM M3BECTHO, YTO ILJIOIIA/b
IPSIMOYTOJIbHUKA 36CM?.

3. B ypaBHeHUHn X2 +11IX + gq= 0 OJMH U3 KOpHEW paBeH -7. Halnure Ipyrol KOpeHb U
KO3 PHUIHEHT (.
Koumponvnas paboma Ne6. JIpoOHbIe palliOHATIbHBIE YPABHEHUS

1 BapuaHsT.

2
x 12— x 6 5
——=—5——; 0) +—=3.
x*-9 x°-9 x—2 x
2. 13 nynkra A B myHKT B BenmocunenucT mpoexai 1o oJHON Jtopore JIUHON 27 KM, a 00paTHO
BO3BpAIAJICS 1O APYrod Jopore, Kotopas Oblia Kopoue rnepBoi Ha 7 kM. XOTA Ha 0OpaTHOM

IyTH BEJIOCHIIETUCT YMEHBIIMI CKOPOCTh Ha 3 KM/4, OH BCe e Ha OOpaTHBIN MyTh 3aTpaTHi

1. Pemuts ypaBHEHuUE: a)




BpeMmeHu Ha 10 MuHyT MeHbIe, yeM Ha TyTh U3 A B B. C kakol CKOpPOCTBIO €Xasl BEJTOCUTIEIUCT
u3 A B B?

Koumponvnas paboma Ne6. JIpoOHbIe palliOHATILHBIE YPAaBHCHUS

2 BapuaHT.

3x+4 x? 3 8

5 =— 7 0) +—=2.
x°-16 x°-16 X—5 x
2. Karep npouten 12 kM IpOTUB TeUeHUs peku M S5 KM 1o TedeHuro. [Ipu sToM oH 3aTparuin
CTOJIKO BPEMEHHU, CKOJIbKO €My MOHaA00mIoch Obl, ecau Obl oH men 18 kM mo o3epy. Kakosa
COOCTBEHHAs! CKOPOCTh KaTepa, €CIIM U3BECTHO, YTO CKOPOCTh TEUCHUS PEKU paBHA 3 KM/4?
Konmponvnas paboma Ne7 HYucnoBble HEpaBEHCTBA M KX CBOWCTBA.

1 sapuanm.

1. Toka)xuTe HEPaBEHCTBO: a)(x - 2)2 > X(X — 2); 6)32 +1> 2(361 — 4).

1. Pemuth ypaBHEeHuUE: a)

2. N3BecTHO, 4TO a< b CpaBuure:
a)2la u 21b; 6)-3,2a u-32b; 6)15b u 15a.

3. UsectHo, uto 2,0 < \ﬁ < 2,7 . Ouenure: a)2\/7, 6) - ﬁ

4. OI_IeHI/ITe HepI/IMeTp H 1Jiomanab HpﬂMOYFOJ’ILHI/IKa CcO CTOpOHaMI/I a CM U b CM, €ClIu
mssectho, uto 2,0 <a< 2,7, 12<b<13.

5. K kaxxnomy u3 umcen 2, 3, 4 u 5 npubaBmiin oHO U Toxke unciao @ . CpaBHUTE IPOU3BEACHUEC
KpalHUX YIEHOB MOJyYUBILEHCS MOCIEA0BATEIbHOCTH C IPOU3BEAECHUEM CPETHUX YJICHOB.
Koumponvnas paboma Ne7 HYucnoBbie HEpaBEHCTBA M MX CBOWCTBA.

2 eapuanm.
1. JlokaxxuTe HEpaBEHCTBO: Cl)(x + 7)2 > X(X + 14); 6)b2 +52> 10(b — 2).
2 N3BecTHO, 4TO a>Db . CpaBHure:

a)l8a u 18b; 6)—6,7a u—6,7b; 6)35b u 35a.
3. UsBectHo, uto 3,1 < \/E < 3,2 Ouenure: a)3\/TO; 0)— \/E

4. OueHUTe HEepUMETP M IUIOMIAAL HPAMOYTONbHUKA co cropoHamu  cm n b CM, €CliH

msectio, w0 LY < a <16, 3,2<b<33.

5. K xaxnomy u3 uucen 6, 5, 4 u 3 npubaBUIM OAHO M TOXKE YHUCIO a. CpaBHute
IPOU3BEIEHNE KpallHMX WIEHOB IOJYYMBIIEHCS MOCIEA0BATEILHOCTH C IPOU3BEIECHUEM
CPEIHUX UJICHOB.

KOHTPOJIBHASL PABOTA N: 8

BapuasrTt 1
*1, Pemute HEPABEHCTRO!

2) %x<5; 6 1-83x<0; ®) 5(y-12-46>3y+1

T+a
2. Tlpuw xaxux ¢ 3HAYEHHE apodu —é-— MeHBIIEe COOTBETCTBYIO-

12-a

Iero 3HAYeHHd Ipotu 7



* 3. Peumrte cucTeMy HepapReHOTB!
2x-3>10, - 13-2x <1,
) Tx+4>0: ) 1.6+x <29,
4, HafigmTe Tedble PEIICHNMA CHCTEMSl HEDaBeHCTB

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

6—-;-295.

5. Ilpy KaKWX SHAUEHWAX X WMEET CMLIC/] BBHIDAEENE
V3x—-2+v6-x?
6, Iipy KaxKUX SHAYCHHAX G MHOMKECTBOM DENIEHUH HepaBeHCTRA

Yyt
3

ABIAETCH YHCJIQBOH IPOMEXYTOE (—oop 4)7
Bapuaur 2
*1. Pemwnre HEpaBeHCTBO:

a)%x;m 6) 2-Tx>0: B) 6(y—1,5) 3,454y 2.4.

- _ b+4d
2. Tpu raxkwux b 3HAUEHHE APOOK 5 00JbIIe COOTBETCTBYIOIIETO

5—2b?

BHAUYEHHA APOOHU

* 3. PemmuTe crcreMy HEpaBEHCTB:
2 4x -10> 10, 5) 1,4+ x > 1,5,
3x-5>1; b-2x> 2.
4, Haillzure menble pelleHus CUCTeMbl HEPABEHCTB
10-4x 2 3(1-x),

35+§<2L

5. HpH KAKHX SHaAYCHWAX ¢ MMeeT CMBICJ BbIDAXMEHIe

Jha-1+va+87?

6. Ilpy Kaxux 3HAUEHUAX b MHOMECTBOM pellleHHil HepaBeHCTBA
b.

-

4]

4x +6 >

ABAAETCS UHCHOBON TIPOMEXYTOK (3; +00)?



ROHTPOJLHAS PABOTA N2 9

‘BapmanT 1
* 1. Haligute 3HAUEHNE BLIPAMKEHUS:
a) 41147 6) 6°:673; ) (2795
* 2. Vnopocture soipaskenue: a) (x79)* . x4 6) 1,5a2h2 - 473t

3. IlpeoGpasyiiTe BhIpaKEHHE:

1 . 3x-1)"
Sxly?| 6) | 2% | . 6ay®.
a)[gx y) )[4y_3) Xy

3—9 , 9—4
276
5. TIpencrasste mpouseegerme (4,6 -10%) (2.5 - 10% B cram

JAPTHOM BHJE HHCIA.
6. TIpepcrasbTe Beipaxenne (@' +b71) (a +b)? B BUAe panuo-

HaJBHOH AP0,

4, Briuucaure:

Bapuaxr 2
* 1. Haiigure 3uayenne Bmpax{eﬁna:
a) bt . b% 6) 1278124 B) (37172,
*2. YnopocTyTe BhIpaKeHUe:

a) (@)t o’ 6) 0,4x5y78 . 50x7%°,
3. IIpeofpasyliiTe BhIpaKEHHE!
=1 -2
|- 3} (3&"4} 2.3
a) | =x : 6) | 2=— | - 10a‘®°.
: [ 6" 7 =
2—6 . 4-—3

- 4, Brrumenure: —8:7-—.

5, Tpeacraebre mpoussefenue (3,5-107°) - (6,4 - 10%) B crau-

JAPTHOM BHAE YUCTA.
6. Tlpencrasble seipaenue (¢! —y™) (x - y)" B BUIE DAIIKO-

HaABHOK KDPOOH.



UTOTrOBAA KOHTPOJBRHAA PABOTA

BapuamrT 1

¢ 1. Pemure cucteMy HepPaBeHCTB

(3(x-1)-2(1+x) <1,
18x-4>0.

* 2. VupocTure BEIPAXKEHUE

(V6 +/3)/12 - 26 . V3.

3. YupoctuTe BEIDaQXKEHHE

6 1 y2+6y+9
y*-9 8-y :

o

4. JIBa apTOMOOMIA BRIE3MKAOT OFHOBDEMEHHO M3 OAHOTO ropola
B ZpYyroil, HaxoAAIMNCA HA PacCTOAHKH 560 x¥Mm. CKOpOCTE: [IEPBOTO
ma 10 xM/u GOJbIIE CKOPOCTU BTOPOro, W [ORTOMY IEDBBIM aBTOMO-
61sib IpHeskaeT Ha MecTo Ha 1 4 paHLIe BTOPOro. Onpenenure CKO-
POCTh KaKAOTO aBTOMOOUIIA.

x—8
4

5. Ilpy xarux suaueHuaAx X QYHKIUA I = — + 1 npuHUMAaeT

OO ATeNLHEIE 3HAYCHUS?

Bapumagr 2

*1, Penrure cucremMy HepaBeHCTE

5(2x—-1}—-3(3x+6) <2,
2x—17 > 0.

* 2. VopocTuTe BhIpajKeHUe
(+10 + V5)J/20 - 58,

3. YIOpocTuTe BRIPAKEHUE

( 2, 1 , 1
x2-4 2x-x? x2+4x+4

4. Ilaccammupckuii moesa OLIN 3axep)xay B nyTtu Ha 16 muH 1 Ha-
PHAJ oOo3naHKe Ha neperole B 80 xMm, uias co cropoctoio Ha 10 KMm/49
Boaprreil, yeM IoJaransach [0 pacuHcaHmioo. Karosa GbLIa CKOPOCTH
‘moesa 110 pachiucaHuio?

6—x
5. lIpn xakwmx 3HAYEHUAX X GQYHKOUA Y ZT—2 IPHMHLIMAET

 OTPUILATEJbHBIE 3HAYCHUS?



KonTposbHbie padoTsl 9 Kiaace

Kontponbnas padora Nel dyHkiuu u ux cBorictBa. KBajapatHbelil TpexuieH
Bapuanr 1

1°. Hana  ¢yHKOHA f(x)=17x—-51. Ilpm  kakux  3HAYCHUSIX  apryMeHTa
f(x)=0,f(X)<0,f(x)>0? SBastercs 1w 9Ta
(GYHKIIHS BO3PACTAIOIICH MM YOBIBAIOIIICH ?
2°. PaznoxuTe Ha MHOXKUTEIN KBAIPATHBINA TPEXWICH:
a) x* —14x+45; 6) 3y° +7y —6.

3p°+p-2 8

4-9p°
4. OO6nacte ompeneneHus (QYHKIMH § — OTPE30K
[— 2;6]. Haiigure Hymu QyHKIMH, TPOMEKYTKH
BO3PACTaHUs U YObIBaHWMsI, 00JIaCTh 3HAUCHHH ()YHKIIHH.
5. CymMa MOJOKUTEIbHBIX 4uced a u b paBHa 50. [lpu kakux 3HaueHusx a U b ux

npousBeneHue OyaetT HauboIbIIUM?
Bapuant 2

1°.  Jlama  ¢yHKIUSA g(x)=—-13x+65. Ilpu  Kakux  3HAYCHUAX  aApPryMEHTa

3°. Cokparure a1podb

g(x) =0,9(x) <0,g(x) > 0? Asnsercs nm 3Ta GYHKIHS BO3PACTAIONIECH MM YOBIBAIOIICH?
2°. PaznoxuTe Ha MHOKUTEIN KBAIPATHBIA TPEXWICH: e 7
a) x> —10x+21; 6) 5y*+9y 2.

4c® +7c-2

1-16¢c®
4. Ob6nacte ompenenenust ¢pynkuun f — orpesok [— 5;4].
Haiinute Hynmu QyHKIUHM, TPOMEXYTKH BO3pAacTaHHUs U
yObIBaHUs, 00J1aCTh 3HAYCHUHN (PYHKIINU.
5. Cymma monoxutenbHbix uucen ¢ u d pasua 70. IIpu
Kakux 3Ha4deHusx C u d wux mnpousBereHue Oyner
HanOOoIbIINM?
KonTponbnas pabota Ne2 KBaapatuunas GyHKuus
Bapuanr 1

3°. Cokparure apo0b

1°. octpoiite rpadux Gyskmun y = x° —6x + 5. Haiiaute ¢ momorsio rpaduka:
a) 3Hadenue y npu x = 0,5;

0) 3HaUYEHUs X, IpU KOTOpBIX ¥ =—1;

B) HylIi (DYHKIINH; TIPOMEXYTKH, B KOTOPBIX Y > 0 1 B KOTOPBIX Y < 0;

I') IPOMEKYTOK, Ha KOTOPOM (DYHKITHS BO3pacTaerT.

2°. HaiiuTe HanMeHbIee 3HaUeHne GYHKINH ) = x> —8x+7.

3. Haiiaurte o6macTs 3HaueHn# QyrKkmnn y = x> —6x —13, rje x € [— 2;7].
1
4. He BBIMONHSISA MOCTPOCHHS, ONPECIHTE, TIEPECEKAIOTCs JIM Mmapadona y = 2 x* u TpsAMas

y =5x—16. Eciu Touku nepeceyeHus CyecTBYIOT, TO HalIUTe UX KOOPAUHATHI.

5. Haiiure 3HaYCHHE BHIPAXKCHHS 3|— 33 +124 /7:—? .

Bapuanr 2

1°. octpoiite rpaduk Gpyakmun y = x° —8x +13. HaiimuTe ¢ moMomipio rpaduka:
a) 3HaueHue y npu x = 1,5;

0) 3HA4YEHUs X, IPU KOTOPBIX ) = 2;



B) HyJU (DYHKITUHU; TPOMEKYTKH, B KOTOPHIX Y > 0 1 B KOTOPHIX Y < 0;
I') IPOMEKYTOK, Ha KOTOPOM (DYHKITUS YObIBAeT.
2°. Haiiute HanGombIuee 3Ha9eHne QYHKIMHE Y = —x° +6x — 4.

3. Haiinute o0Gnacth 3HauUeHUN QYyHKIMH Y = x> —4x—-7,r0e x € [— 1;5].
4. He BBINOJHSS TOCTPOSHHUSI, ONPEICINTE, MMEePECEKAlOTCs M mapabona y =gx2 U TpsMast

y =20—3x. Eciii TOUKHM nepeceveHus CyluecTBYIOT, TO HAMIUTE UX KOOPIMHATHI.

5. Haiinure 3HaueHHE BBIPAXKECHUS 3\/ — 2E + 84\/ 5i .
27 16

KoHntposbhas padora Ne3 VpaBHeHUSI 1 HEPABEHCTBA C OJTHOM MEPEMEHHOM
Bapuant 1
1°. Pemmire ypaBHEHUE:
a) x*—81x=0; 6) 19y L ¥=5 _y-3
9y -4 3y+2 2-3y
2°. PemuTe HEpaBEHCTBO:
a) 2x° —13x+6<0;6) x> >9.
3°. PemmTe HEpaBEeHCTBO METOIOM MHTECPBAJIOB:
X—=5
a) (x+8fx—4)x—7)>0;6) o <0.
4°. Pemnte OMKBaApaTHOE ypaBHEHUE
x* —19x* +48=0.
5. Tlpu kakux 3HaueHUsAX m ypaBHeHHe 3X° +MX+ 3 =0 umeer aBa KopHa?
6. Haiigure obnacts onpenenenus GyHKIUN

y=vx—x°.

7. Haiiaure KoOpIuHATHI TOYEK NepeceueHus rpaduKkoB QyHKIUN Y =

3
n y=x>-3x+1.

Bapuanr 2
1°. Pemte ypaBHeHue:
a) X~ 25x=0;6) 22 y=3 _ 3
4y +y 16y° -1 4y-1
2°. Pemurte HEpaBEeHCTBO:
a) 2x* —x—-15>0;6) x* <16.
3°. Pemmre HepaBEHCTBO METOJIOM MHTEPBAJIOB!

a) (x +11)(x + 2)x - 9)<0: 6) z—f}o.

4°. Pemnte OMKBaJApaTHOE ypaBHEHUE

x* —4x? —45=0.

5. Tlpu Kakux 3HAYeHHUAX 1 ypaBHEHHE 2X° + NX+8 =0 He UMeeT KOpHEi?
6. Haiigure obnacTh onpeneneHus GyHKIUN

y =+/3x—2x%.

7. Haiigure KoOopuHATHI TOYEK NepeceueHus rpadukoB QyHKIUN Y =

X—3 2X

KonTponbnas pabota Ne4 YpaBHEeHUS 1 HEpaBEHCTBA C ABYMsI IEPEMEHHBIMU
Bapuanrt 1



2X+y=1,
1°. Pemmte cucreMy ypaBHEHHH 4 1
x*—y=1

2°. TlepumeTp MpsIMOYTOJILHUKA paBeH 28 M, a ero miomaas paBHa 40 M. Haiiqure CTOPOHBI
MPSIMOYTOJIbHUKA.
3°. M300pa3uTe Ha KOOPAUHATHON TUIOCKOCTH MHOXKECTBO PEIICHHUM CHCTEMbl HEPABEHCTB

x?+y° <9,

y<x+1
4. He BBHITIONHAS TIOCTPOEHHUS, HAMIUTE KOOPAMHATHI TOUEK TepecedeHus napabonsl y =x° +4 u
npsAMoit x+y =6.

2y—x=1,

5. Pemmre cucremy ypaBHeHHHT §

x? —xy—y?=29.
Bapuant 2
X—3y =2,
xy+Yy=06.

2°. OgHa U3 CTOPOH MPSMOYTOJbHUKA Ha 2 cM Oojblie Apyroil cropoHsl. Haiinure cTOpoHBI

2
MPsIMOYTOJIBHUKA, €CJIM €ro mionaab paBHa 120cMm”.

3°. U300pa3ute HAa KOOPMHATHOW TUIOCKOCTH MHOKECTBO PEIICHUN CHCTEMbI HEPABCHCTB
x%+ y2 <16,

x+y=>-2.

1°. Pemmte cucreMy ypaBHEHUI

4. He BbIIOMHAS TOCTPOCHUS, HAWIAWTE KOOPAWUHATHI TOUYEK TIEPECCUCHHS] OKPYKHOCTHU
2 2 )
x“+y° =10 u npsmoit x+2y =5.
y—3x=1

5. Pemnre cucremy ypaBHCHHI 4 )
x°=2xy+y =9.

KonTponbhas padota Ne5S Apudmerndeckas nporpeccus

Bapuanr 1

1°. Haiinute nBaaunath TpeTHl uiieH apupMETHUYEcKOil mporpeccuu (an), ecin &, =-15 u
d=3.

2°. Haiinute cyMMy LIECTHAJATH MEPBBIX WIEHOB apudmeTndeckoil mporpeccuu: 8; 4; 0; ... .

3. Haiiqute cymMMy IIECTHJIECSATH IEPBBIX WIEHOB IOCIEA0BATEILHOCTH (bn), 3aJJaHHOMN

dopmynoit b, =3n-1.

4. SIBnsiercs nu yncno 54,5 wieHoM apu(pMeTHYEeCKON mporpeccuu (an), B KOTOpol &, =255 u
a, =557?

5. Haiigure cymMy Bcex HaTypajJbHBIX YHCEl, KpaTHBIX 3 U He npeBocxoasumx 100.

Bapuanr 2
1°. Haiimute BOCeMHAAUATHIH WiIEH apU(PMETHUECKOHl Nporpeccuu (an), ecmu &, =70 u

d =-3.
2°. Haiimute cymMMy IBAJIATH MEPBBIX WICHOB apudMeTnueckoil mporpeccun: — 21; — 18; — 15;

3. Haitagute cymMmMy copoka NEPBBIX YJIEHOB IMOCIEI0BATEIHLHOCTH (bn), 3aiaHHON (hopMmyIoit
b, =4n-2.

4. SBnsgercs nu yucno 30,4 wieHoM apupMeTHIECKON MPOTrpeccuu (an ), B KoTOpoit &, =116 n
a,=17,27

5. HaitguTe cymMy BceX HaTypalbHBIX YHCEN, KpaTHBIX 7 U HE npeBocxoamux 150.



Kontponbhas padorta Ne6 T'eomeTrpuueckast mporpeccus
Bapuanr 1

1°. Haitnure ceapMoi 4jieH T€OMETPUYECKOM MPOrpecCuu (bn), eecm b, =-32u q=

N~

2°. IlepBbIil WICH T€OMETPUIECKOM TPOTrPECCHu (bn) paBeH 2, a 3HaMeHaTeb paBeH 3. Haitaure

CYMMY ILI€CTH IEPBHIX YICHOB 3TON MPOrPECCHH.
3. Haiigure cymmy 6eckoHeuHOU reoMeTpuueckon mporpeccun: 24; —12; 6; ... .
4. Haiigute CcymMMmy J€BSTH  MEPBBIX  WIEHOB TE€OMETPUYECKOW MPOTrPECCUH (bn) c

OJIOXKUTEJILHBIMH YICHAMH, 3Had, 4to b, =0,04 u b, =0,16.

5. IlpencraBbTe B BHIE OOBIKHOBEHHOW JPOOHM OCCKOHEUHYIO NECITUYHYIO IPOOb:
a) 0,(27); 6) 0,5(6).
BapuanT 2

. . . 1
1°. HaiiuTe 1IeCTON YJIeH T€OMETPHUYCSCKON MPOTPecCUu (bn), ecmm b =081u = 3"

2°. TlepBblil 4IeH reOMETPUYECKON IPOTPECCUU (bn) paBeH 6, a 3HamMeHartenb paBeH 2. Haliaure

CYMMY CEMH MEPBBIX WICHOB TOI IPOrPECCHH.
3. Haiigure cymmy 6eckoHeuHo reomerpuueckot mporpeccun: — 40; 20; — 10; ... .
4. Haiimure cyMMy BOCEMH  IEpBHIX  WIGHOB reomerpuueckoii mporpeccun (b,) ¢

HOJIOXKUTEIBHBIMU WIEHaMH, 3Has, uTo b, =12 u b, =48.

5. IlpencraBpTe B BUIE OOBIKHOBEHHOW IpOoOH OECKOHEUHYIO IECATUYHYIO JPOOb:
a) 0,(153); 0) 0,3(2).

Kontpoinbnas pabora No7 DieMeHThl KOMOMHATOPUKY U TEOPUU BEPOSITHOCTEH

BapuanT 1

1°. CkonbkuMu crioco6amMu MOTYT Pa3MECTUTHCS 5 YeTIOBEK B CajlOHE aBTOOyca Ha 5 CBOOOIHBIX
MmecTax?

2°. CKOJBKO TpPEX3HAYHBIX YHCEN, B KOTOPHIX HET OJAMHAKOBBIX IH(P, MOKHO COCTABUTH U3
uudp 1,2, 5,7,9?

3°. IloGenuTtento KOHKypca KHHUTOIIOOOB paspemiaeTcs BHIOpaTh nBe KHUTH U3 10 pa3snuyHbIX
KHUT. CKOJIbKUMH CTIOCO0aMU OH MOKET OCYILIECTBUTH ATOT BHIOOP?

4°. B mome 90 kBapTHp, KOTOPBIE pacupenesstoTcs mo xkpeburo. KakoBa BepoITHOCTh TOTO, YTO
JKUJIBITY HE TOCTAHETCS] KBapTUPa Ha TIEPBOM dTaxKe, €CIIM TaKUX KBapTup 67?

5. N3 8 ManpumkoB W 5 J€BOYEK HA/NO BBLICIUTH U1l PabOThl HA MPUINTKOJILHOM y4YacTke 3
MaJbUMKOB U 2 neBouek. CKOTBKUMHU CIIOCOOaMH 3TO MOKHO clieiaTh?

6. Ha uerslpex kaproukax 3ammcanbl 1uepsl 1, 3, 5, 7. Kaprouku nepeBepHynH u
nepemMeniaiy. 3aTeM HayraJl MoC/IeI0BaTEeIbHO MOJOKWINA 3TH KAPTOUKH B Psil OJHY 3a APYTod U
OoTKpbUIK. KakoBa BEpOSITHOCTb TOTO, YTO B PE3YNbTaTe MOTYyUUTCA yucio 31577

Bapuanr 2

1°. CKONBKO MIECTU3HAYHBIX YHCEN MOXHO cOcTaBUTh U3 mudp 1, 2, 3, 5, 7, 9 6e3 moBTOpeHMIA
uudp?

2°. U3 8 yuammxcs Kjacca, YCHEIIHO BBICTYIHMBIIUX Ha IIKOJIHHON ONUMIIHNANAE, HAl0 BHIOPAThH
JIBYX Il y4acTusi B TOPOACKOHN ommmmuange. CKONBKUMHU CIOCO0aMU MOXHO CJeNaTh ATOT
BBIOOp?

3°. U3 15 typuctoB Hajo BBIOpaTh NEKYPHOTO M €ro moMoInHuKa. Kakumu crmocobamu 3TO
MOHO clIenaTh?

4°. N3 30 KkHUT, CTOANIMX HA TMOJNKE, 5 Yy4EeOHHKOB, a OCTAJIbHBIE XYI0)KECTBEHHBIE
npousBenenus. Hayrag OepyT ¢ monku onHy KHUTY. KakoBa BEpOSITHOCTH TOTO, YTO OHA HE
OKaXkeTcs yueOHUKOM?

5. U3 9 xHur u 6 xypHaloB HaJ0 BBIOpaTh 2 KHUTH U 3 xypHasa. CKOJBKUMH crocoOamMu
MO>KHO CJIeIaTh 3TOT BHIOODP?



6. Ha nsatu kapToukax HamucaHbl OyKBHI a, B, U, JI, c. KapTouku nepeBepHyIn U nepeMeniaim.
3areM HayrajJ IocCJI€OBaTEIbHO MOJIOKUIN 3TH KapTOUYKU B Psi OJHY 3@ JPYTOM U OTKPBLIM.
KakoBa BEpOSITHOCTb TOTO, YTO B PE3YJbTATE MOJYUYNUTCS CIOBO «CIUBA»?

HNToroBasi KOHTpoJIbHAsA paboTa nmo ajaredpe

Bapuant 1
1°. Yopocrtute BolpakeHne a
a+2 3a + 2
o y
2°. Pemmre cucteMy ypaBHEHUH
3°. Pemnte HepaBeHCTBO S5x —1 5( )< 4x+15.

4°. IlpencraBbTe Bblpa)KeHI/Ie B BUJIE CTEIICHU C OCHOBAHUEM d.

-10

5. Tloctpoiite rpaduk OGyHKIMH y =x° —4. YKakuTe, IPH KAaKUX 3HAYCHHSIX X (QyHKIUS
MPUHUMACT TI0JIOKUTEIBHBIC 3HAYCHUS.

6. B depmepckoM x034HCTBE MO rpeunxy ObLIO OTBenEHO JABa ydyacTka. C MepBOro ydacrka
cobpamu 105 1 rpednxu, a co BTOPOTO, IUIOMIAIb KOTOPOro Ha 3 ra OGoikline, codpamu 152 .
HaiinmuTe 1uiomaaps Kaxaoro ydacTKa, €ClIM M3BECTHO, YTO YPOXKAHHOCTh TPEYUXH Ha MEPBOM
yuyacTke Oblia Ha 2 11 ¢ 1 ra Oosiblie, 4yeM Ha BTOPOM.

Bapuanr 2

x+3

X
1°. Yopoctute BhlpakeHue
x—3 x+3

+3  x ) x+1

xX—y=2,

xy =15.
3°. Pemure HepaBeHCTBO 2Xx —4,5 > 6X — 0,5(4X — 3) .
-6 ,-8
y -y

-16

2°. Pemnte cucteMy ypaBHEHUIH

4°, TIpencraBbTe BBIpAKEHHE B BUJIE CTEIIEHU C OCHOBAHUEM ).

5. Toctpoiite rpadux ¢yHkmuu y=—x° +1. YKaxuTe, OpH KaKUX 3HAYEHHAX X (QYHKIUS
[IPUHUMAET OTPULIATEIIbHBIC 3HAYCHUS.

6. U3 mynkTa A B myHKT B, paccrosiHme MexIy KOTOPBIMH 45 KM, BBIEXald BEJIOCHUIICINCT.
Yepes 30 MuH Bclies] 32 HUM Bblexall BTOPOH BEJIOCUIIEANCT, KOTOPbIM NMpHObLT B MyHKT B Ha 15
MUH paHblie neporo. KakoBa ckopocTh NEpBOro BEIOCUIIEANCTA, €CIM OHA Ha 3 KM/4 MEHbIIe
CKOpPOCTH BTOPOro?
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