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ITosicHuTEIBLHASA 3aIMCKA

PaGouast mporpaMma OCHOBHOTO 00111eT0 0OpazoBaHus Mo npeamery «Maremaruka. Anredpa» (7-9
KJIACcC) COCTABJICHA HA OCHOBE:

e [Ipukaza MunoOpuayku Poccum ot 17 nexabpst 2010 roma Ne 1897 «OO0 yTBepxkaeHUH
(benepaabHOro rocy1apCTBEHHOI0 00pa30BaTeIbHOIO CTaHJapTa OCHOBHOIO OOILIEro 00pa3oBaHUsA»
(C UI3MEHEHUSMH U JIOTIOJTHEHUSIMH )

e OcHOBHOII 00pa3oBaTeNnbHOM MNPOTPaMMbBl TOCYJAPCTBEHHOTO 00IE00pa3oBaTEIHLHOTO
yupexaenuss Camapckoit oOmactu cpeaneil oOmieoOpazoBarenbHO mkonbl Ne 13 ropoackoro
okpyra Yanaesck Camapckoii obnactu

e ABTOpCKOW mporpamMmsbl:: «Anreopa. COopHUK pabodyux mporpamm. 7-9 Kiaccel»,
cocraButenb T.A. BypmucrtpoBa. — 2- uzze., nopad. — M. : [IpocBemenue, 2015.

OOyuenue Beaercs o yueOHUKaM:

Anrebpa. 7 ximacc. YdeOHuMK st oOmieoOpasoBareibHBIX opranmm3ammii. B 2 g, U.1 /A. T.
Mopakosud. — 23- e u3z., nepepad. — M.: Muemosuna, 2019.

Anrebpa. 7 kmacc. YuyeOHuMK I oOmieoOpa3zoBaTenbHbIX opranmzamuii. B 2 4. U.2 / [AT.
Mopnkosu4 u ap.]; mox pea. A.I'. MopakoBuua. — 23- e usn., nepepad. — M.: Muemosuna, 2019.

Anrebpa. 8 xmacc. YdeOHuK st oOmieoOpasoBareinbHBIX opranmm3ammii. B 2 g, U.1 /A. T.
Mopaxosuu, JI.A.Anekcanaposa, T.H.Mumyctuna — 21- e uzg., mepepab. — M.: Muemo3uHa,
2019.

Anrebpa. 8 kmacc. YueOHuMK 11 oO0meoOpa3zoBaTeNbHbIX opranmzamuii. B 2 4. U.2 / [AT.
Mopnkosu4 u ap.]; mox pea. A.I'. MopakoBuua. — 21- e uzn., nepepad. — M.: Muemo3suna, 2019.

Anrebpa. 9 xmacc. YdeOHuMK s oOmieoOpasoBarenbHBIX opramm3amuii. B 2 4. U.1 /A. T.
Mopnaxosud, [1.B.CemenoB — 21- ¢ u3., nepepad. — M.: Maemosuna, 2019.

Anrebpa. 9 xmacc. YueOHuk ans oOuieoOpasoBarenbHbIX opranuzammii. B 2 u. U2 / [AT.
Mopakosuu u ap.]; mox pea. A.I'. Mopakosuua. — 21- e uzn., nepepad. — M.: Muemo3una, 2019

Ha usyuenue npeamera «MaremaTtuka.Anredpa» B 7-9 kilaccax OTBeAECHO 3 y4yeOHBIX yaca B
HEJIENI0 B TeYEHUE KaKI0ro roja ooydyenus, Bcero 102 yaca 3a roa.

TpeOoBanus k pe3yjbTaTaM 00y4eHHsI H OCBOCHHIO COAEP/KAHUA Kypca

[Tporpamma obecrieunBaeT IOCTIDKEHHE CIEAYIOUNIMX PE3yIbTaTOB OCBOCHHS 00pa3oBaTEIbHOMN
MporpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs:

JIMYHOCTHBIC:

1) cpopMHpPOBaHHOCTH OTBETCTBEHHOTO OTHOUIEHMSI K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTH
o0yJaromuxcst K CaMOpa3BUTHIO M €aMOOOpa30BaHUIO HAa OCHOBE MOTHMBALMU K OOYYEHHUIO U
MO3HAHUIO, BBIOOPY JHanbHeWIero obdpa3oBaHMsl Ha 0a3e OPHUEHTUPOBKM B MHUpe mpodeccuit u
npodecCHOHATBLHBIX IIPEIIIOYTEHN, OCO3HAaHHOMY IIOCTPOEHHUIO WUHAVBUIYAJIbHON
00pa3oBaTeNbHON TPAEKTOPHH C YIETOM YCTOMUMBBIX MTO3HABATENILHBIX HHTEPECOB;

2) chopMHUPOBAaHHOCTH IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOMIECTBEHHOW MPAKTHKH;
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3) chopMUPOBAaHHOCTP KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHHUYECTBE CO
CBEPCTHUKAMH, CTApPIIMMU W MIIAJIIIUMHU, B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-
UCCIIEIOBATEIbCKOW, TBOPUECKOW U IPYTUX BHUJIAX JACATEIBHOCTH;

4) yMeHue 5ICHO, TOYHO, IPAMOTHO M3J1araTh CBOM MbICIU B YCTHOW U MUCbMEHHOW peuH, IOHUMAaTh
CMBICJI  IIOCTaBJIECHHOM 3aJayd, BBICTpPAUBATh APIryMEHTALMIO, IIPUBOAMTH IPUMEpPHl W
KOHTPIIPUMEDBIL;

5) mpencTaBieHHe 0 MAaTEMAaTUYECKOM HayKe Kak cepe YeloBeYecKOM 1eATeNbHOCTH, 00 3Tanax eé
pa3BUTHSA, O €€ 3HAYMMOCTH JJISl Pa3BUTHS LIMBUIIN3ALINN;

6) KpUTUYHOCTH MBIIUICHUS, YMECHHE PACIO3HAaBaTh JIOTHUECKH HEKOPPEKTHHIC BBICKA3bIBAHWS,
OTIIMYATh TUIOTE3Y OT (PaKTa;

7) KpCaTUBHOCTb  MBIIUICHUA, HWHHUIIKMAaTHUBA, HaxXxoa4uBOCTb, AKTUBHOCTL IIpU  PCHICHUU
anreOpanvecKux 3ajad;

8) yMeHMEe KOHTPOIUPOBATH MPOIECC U PE3yIbTaT yueOHON MaTeMaTHYECKOMN JAESITEIIbHOCTH;

9) cocoOHOCTh K AMOLIMOHAIBHOMY BOCHPHUSTHIO MAaTeMaTHYECKHMX OOBEKTOB, 3ajad, PelIeHUM,
pacCyXICHUM.

METaNpeaAMETHDBIC:

1) yMEHHE CaMOCTOSTEIIBHO TUIAHUPOBATh aJbTEPHATUBHBIC MYTH JOCTHKEHUS IeJIeH, OCO3HAHHO
BbIOHpaTh Hanboee 3PeKTUBHBIE CITOCOOBI PElIeHUsI YYEOHBIX U MTO3HABATENbHBIX 33/1a4;

2) yMeHHME OCYILECTBIATh KOHTPOJIb IO pe3yabTaTy U IO CHOco0y JeHCTBUS Ha YpOBHE
IIPOM3BOJIBLHOTO BHUMAHUS U BHOCUTh HEOOXOJUMbIE€ KOPPEKTUBBI;

3) yMeHHEe aJeKBaTHO OLICHUBAThH MPABMIBHOCTD WM OIIMOOYHOCTH BBHITIOJIHEHUs YUeOHOM 3a1auu,
e€ O0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOZMOKHOCTH €€ PEIICHUS;

4) oco3HaHHOE BJAJIEHUE JIOTUYECKHUMH JCHCTBUSIMH OMpEeAeNeHUs TMOHATHH, 0000IIeHus,
YCTAaHOBJICHHUSI AaHAJIOTHUM, KJAacCU(UKAIMM HA OCHOBE CaMOCTOSITEJIBHOTO BBHIOOpAa OCHOBAaHUNMH
KPUTEPHUEB, YCTAHOBIICHUS PO/IO-BUJIOBBIX CBSI3EH;

5) YMCHHUEC YCTAHABJIIMBATH NMPUYNHHO-CJICACTBCHHLBIC CBA3U; CTPOUTH JIOTMYCCKOC PACCYKIACHUC,
YMO3aKJIHUCHUC (I/IHILYKTI/IBHOC, ACAYKTHBHOC U 110 aHaJ'IOFI/II/I) " BBIBOJIBI;

6) YMCHHE CO30aBaThb, IIPUMCHSATH U Hp606p330BLIBaTL 3HAKOBOCHUMBOJIMYCCKUEC CPpEACTBA, MOACIIN
" CXEMBbI AJId pCIICHUA

y‘Ie6HHX M IMO3HAaBaTCJIbHBIX 3aaa4,

7) yMEHHE OpraHU30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEILHOCTh C YUUTEIEM U
CBEpPCTHUKAMH: OMpenesaTh IeNd, pachpeneiaeHue (QyHKUUA W pojied  y4acTHUKOB,
B3aUMOJICCTBUE W OOIIME CIOCOOBl pabOTHI; yMEHHE paldoTaTh B TPyMIE: HAXOJIUTh oOIee
pelieHne W pasperiarb KOH(IUKTHI HAa OCHOBE COTJIACOBAaHUS TMO3UIMN M y4€Ta HHTEPECOB;
CIIymiath naptaépa; GopMynupoBaTh, apryMEeHTUPOBATh U OTCTAaUBATh CBOE MHEHHUE;

8) cdhopMHpPOBAaHHOCTHL Yy4e€OHOW H OOIIENONIH30BATEILCKOW KOMIIETEHTHOCTH B  00JacTH
HCIIOJIb30BaHUsl HH(OPMAIIMOHHO-KOMMYHUKAaIMOHHBIX TexHosorui (MKT-komnerenTHOCTH);

9) mepBOHavYaNbHBIE TPEACTABICHHUS 00 MACSIX M O METO/JaX MAaTeMaTHKU Kak 00 YHHBEpPCaTbHOM
SI3bIKE HAYKW U TEXHHUKHU, O CPEICTBE MOJCITUPOBAHMS SIBIICHUHN U MTPOIECCOB;



10) ymeHue BHIETh MaTeMaTHUYECKYyIO 33/ady B KOHTEKCTE MpPOOJEMHOH CHTyalluu B IPYTHUX
JUCLUIIIINHAX, B OKPYXKaIOLIEH KU3HH;

11) ymeHue HaxOOUTh B pa3IMYHBIX HMCTOYHHKAX HH(POPMALHUIO, HEOOXOIUMYIO Ui PELICHHS
MaTeMaTUYeCKUX MpoOieM, W NPEACTaBIsATh €€ B MOHATHON (opme; MpUHUMATH peElIeHHE B
YCIIOBUSX HEMOJHOM U N30BITOYHON, TOYHON U BEPOSTHOCTHOM HH(OpMALINK;

12) ymeHue NOHMMATh W MCIOJNb30BAaTh MATEMaTHYECKHE CPEJICTBA HArJISAHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) AJI WLTIOCTPALMM, HHTEPIIPETALIUN, apTyMEHTALUY;

13) yMeHue BbIIBUraTh TMIIOTE3bI MPU PELICHUN YYEOHBIX 33/1a4 U MOHUMAaTh HEOOXOJUMOCTh HUX
MIPOBEPKU;

14) ymeHue IpUMEHATh UHIYKTUBHbBIC U JIEAYKTUBHBIE CIIOCOOBI pacCyKICHUH, BUACTh Pa3InUHbIC
CTpaTeruu pelieHus 3aaay;

15) mnoHuMaHME CYIIHOCTH aNrOPUTMHUYECKUX MPEANHCAaHUNM M YMEHHUE JIeHCTBOBAaTb B
COOTBETCTBUU C IPEIIOKEHHBIM aJITOPUTMOM;

16) YMCHHUE CaMOCTOATCIIBHO CTABUTH IICIIH, BBI6I/IpaTL H CO3daBaTb aJIrOPUTMbI IJIA PCHICHUA
y‘le6HHX MAaTEMAaTU4YCCKHUX HpO6HCM;

17) YMCHHC IIJIAHUPOBATL U OCYLICCTBJIATH ACATCIBHOCTH, HAIIPABJICHHYKO Ha PCHICHUC 3aJiay
HCCJICAOBATCIILCKOI'O XapaKTepa.

npeaMeETHbIC:

1) ymenue paboTtarb ¢ MaTeMaTHUYECKUM TEKCTOM (CTPYKTYPUpPOBAHUE, U3BJICUEHUE HEOOXOAUMOI
uHpOpMallMK), TOYHO M TPaMOTHO BBbIp@XKaTh CBOUM MBICIM B YCTHOM M IHCBMEHHOM peun,
IPUMEHSISI MaTEeMAaTUYECKyI0 TEPMUHOJIOTMIO M CHUMBOJIMKY, HCIOJb30BaTh pPAa3MUYHbIE S3bIKU
MaTeMaTHKH (CJIOBECHBIH, CUMBOJIUYECKUH, IpaduuecKuii), 0OOCHOBBIBATH CYKICHMS, IPOBOAUTH
KJaccU(pUKALUIO, I0Ka3bIBaTh MAaTEMaTHUECKUE YTBEP)KICHHS;

2) BrnageHue O0a30BBIM MOHSATHIHBIM allapaToM: HWMETh MPEACTABICHHUE O YHCIe, BIAJCHUE
CUMBOJIBHBIM  SI3BIKOM  anreOphl, 3HAHHWE DJIIEMEHTAPHBIX (YHKIMOHAJIBHBIX 3aBHCHMOCTEH,
dbopMUpOBaHHE MPEJICTABICHUH O CTATUCTHYECKHX 3aKOHOMEPHOCTSIX B peaJbHOM MHpE U O
pa3IUUHBIX CMOCO0aX WX WU3y4YeHUs, 00 OCOOCHHOCTSIX BBIBOJIOB W MPOTHO30B, HOCAIIUX
BEPOSITHOCTHBIN XapaKTep;

3) yMeHHe BBINOJHATH aredpandeckue mpeoOpa3oBaHusl PALMOHAIBHBIX BBIPAKEHHUM, TPUMEHSTh
UX JJISl pelleHusl yueOHbIX MaTeMaTHYeCKUX 3a7ay M 3aJlad, BOSHUKAIOIIUX B CMEXKHBIX Y4eOHBIX
npeaMeTax;

4) YMCHHEC ITOJIb30BATHCA MATECMATHYCCKUMHA (1)OpMy.]'IaMI/I N CaMOCTOATCIBHO COCTABJIATb (bOpMyJ'II:I
3aBUCHUMOCTEH MCKAY BCIMYNHAMHA Ha OCHOBC O606H.[CHI/I$I YAaCTHBIX CIIy4acB U DKCIICPUMCHTA,

5) YMCHHUEC pCHIATH JIMHEWHBIE U KBaJApATHBIC YPAaBHCHUSA W HCPABCHCTBA, 4 TAKIKEC IMPUBOJUMBIC K
HUM YpaBHCHUA, HCPABCHCTBA, CUCTEMbI, IPUMCHSATH rpa(bnquKHe IpCACTABJICHUA JJIA PCIICHUA U
HCCICIOBaHUA ypaBHeHHﬁ, HCPaBCHCTB, CUCTEM; NMPHUMCHATH ITOJYYCHHBIC YMCHHA JIsI PCIICHHUA
3aaa4 U3 MaTEMaTuKu, CMCXKHBIX IMPEAMETOB, ITPAKTHUKH,

6) oBnaseHne cHCTEMOU (DYHKIMOHAIBHBIX MOHATHH, (DYHKIIMOHAIBHBIM S3BIKOM H CHMBOJHKOH,
YMEHHE CTpOUTHh rpaduku (QyHKIUN, OMUCHIBATH MX CBOWCTBA, MCIIOJIB30BAaTh ()YHKIIMOHAIHHO-
rpacbnqecxne HpeﬂCTaBHeHI/If{ U OIIUCAaHUs W aHaJIn3a MAaTeMAaTHYCCKHUX 3a1a4 U peaJ'H)HI)IX
3aBHUCHUMOCTEH,



7) OBJIaICHUEC OCHOBHBIMU criocobamMu MpEACTaBJICHUA U aHaJIn3a CTATUCTUYCCKUX NTAHHBIX; YMCHUC
pelmiaTh 3aja4 Ha HAXOKACHUC YaCTOThI U BEPOATHOCTU CHY‘I&fIHBIX CO6BITHﬁ;

8) YMCHHUC HNPUMCHATL HU3YYCHHBIC IIOHATHA, PC3YJIbTaTbl WU MCTOAbI IpPHU PCHICHUHU 3ada4d M3
pPa3siIvYHBIX pa3acioB Kypca, B TOM 4YHUCIC 3aJad, HE CBOIJAIINXCA K HCIOCPECACTBEHHOMY
IMPUMEHCHUIO U3BCCTHBIX aJI'TOPUTMOB.

IlnanupyemMble pe3yabTaThbl H3y4YeHHUs1 Kypca ajaredpol B 7-9 kiaccax
PanuonanbHbIe ynciaa
BrinmyckHuK Haydures:
1) noHUMAaTh OCOOCHHOCTH IECATUIHON CUCTEMBI CUMCIICHHUS,
2) BIIaJIeTh MOHATUSMHU, CBSI3aHHBIMU C JICIMMOCTBIO HATYPAJIbHBIX YHUCEIT;

3) BBIpaXkaTh YMCIa B SKBUBAJEHTHBIX (hopMax, BeIOMpas Hanbosee NOIXOAANIYI0 B 3aBUCUMOCTH
OT KOHKPETHOW CHTyaluu;

4) cpaBHUBATh U YIOPSAA0YMBATh PallMOHAJIbHBIE YUCIIA;

5) BBIIIOJIHATD BBIYUCIICHUA C pAlMOHAJIBHBIMHA YUCIIAMH, COUCTasl YCTHBIC U ITUCbMCHHBIC HpI/IéMBI
BLI‘II/ICHGHI/Iﬁ, IIPUMCHSTDH KaJIBKYJIIATOP,

6) UCHOIB30BATh MOHATHA U YMEHUS, CBA3aHHBIE C MIPONOPLHMOHAIBLHOCTHIO BEIMUYUH, IPOLIEHTAMU
B XOJI€ PELIECHU MATEMAaTUYECKUX 3a7a4 U 3a1a4 U3 CMEKHBIX IIPEAMETOB, BBIIIOJIHATL HECIIOKHBIE
MIPAKTUYECKUE PACUETHI.

BrInyCKHMK ITOJIyYUT BO3MOKHOCTD:
7) HO3HAKOMUTHCS C O3ULIMOHHBIMU CUCTEMaMU CUMCIIEHUS C OCHOBAaHUSMU, OTIMYHbIMU OT 10;
8) yriayOouTh U pa3BUTh NMPEICTABICHUS O HATYPAJIbHBIX YHCIIAX U CBOMCTBAX AEIMMOCTH;

9) Hay4MThCS UCIOJIB30BATh MPUEMBI, PAIlMOHATU3UPYIONINE BBIYUCIECHUS, TIPUOOPECTH NPUBBIUKY
KOHTPOJIMPOBATh BHIYMCIIECHUS, BBIOUPAs MOAXOMALINI 111 CUTyallH CII0CO0.

JeiicTBUTEIbHBIE YHCJIA

BbIyCKHUK Hay4YUTCS:

1) ucnonp3oBaTh HauaIbHBIE PEICTABICHUS O MHOKECTBE JEHCTBUTENBHBIX YHCET;
2) BnaieTh MOHITHEM KBaJIPATHOTO KOPHSI, IPUMEHSTH €T0 B BHIYMCICHUSIX.
BpInyCKHHK MOTYYUT BO3ZMOKHOCTD:

3) Pa3BUTH MPEACTABIICHHUEC O YHUCIIC U YHUCIOBBIX CUCTEMAX OT HATYpPAJIbHBIX JO JIEHCTBUTEIIbHBIX
quCCI; O poJIr BBIYHCIICHHUI B YeJIOBEUECKOM IIPAKTUKCE,

4) pa3BUTh U YIrayOUTh 3HAHUS O JECATUYHOM 3alUCU JEHCTBUTENBHBIX YHCEN (MEPUOIUYECKUE U
HETMepUOINMIECKHe T1podn).

HN3mepenus, npuodInNKeHUs1, OLEHKH

BoinmyckHUK Hay4uTCS:



1) HCIOJIb30BATL B XOAC PCHICHUA 3aJad JSJICMCHTAPHBIC TMPCACTABJIICHHA, CBA3AHHBIC C
HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUSIMU BCINYHUH,

BBIHYCKHI/IK IMOJIY4YHUT BO3MOKHOCTD:

2) TOHATH, YTO YHCJIOBBIC JaHHbBIC, KOTOPHIC HCIIOJIB3YIOTCA Ul XapaKTEPUCTHKH OOBEKTOB
OKpPYKAaIOIIEro MHpa, SBJSIIOTCA MPEUMYIIECTBEHHO MNPHOMMKEHHBIMM, YTO IO 3aluCu
npUOIMKEHHBIX 3HAUYEHUH, COAEPIKAIIMXCS B MH(POPMALMOHHBIX MCTOYHUKAX, MOKHO CYAHUTH O
HOTPEIIHOCTH MPUOIMKEHUS,

3) IIOHATH, YTO IOIPCHIHOCTH pE3YyibTaTa BBIYHCIICHUH JOJI2KHa OBITE cousmMepuma C
MOTPCITHOCTBIO UCXOAHBIX JaHHBIX.

AuredpanyecKkue BbIpasKeHUs
BrinmyckHuK Haydures:

1) BJIAJACTh MOHATHUAMH «TOXICCTBO», «TOXKIACCTBCHHOC Hp606pa30BaHI/Ie», peiiaTth 3aJaydu,
CoACpIKalue 6yKBeHHbIe JaHHBIC, pa6OTaTB C q)OpMy.]'IaMI/I;

2) BBINIOJIHATH Hp606p330BaHI/I$I BBIpa)KeHI/Iﬁ, coacprKalmuXx CTCIICHU C LCJIbIMU IIOKA3ATCIIIMHU U
KBaJIpaTHbBIC KOPHHU,

3) BBINOJHATH TOXAECTBEHHbIE MPe0oOpa30BaHUs PALMOHAIBHBIX BBIPAKEHUI Ha OCHOBE MPaBUI
JeHCTBUI HaJl MHOTOUIEHAMHU U aJIreOpandecKuMHU Ipo0sMu;

4) BBINOJIHATH PA3JI0KEHUE MHOTOUJIEHOB HA MHOKUTEIIH.
BBIyCKHUK MOTY4YUT BO3MOKHOCTD:

5) HayuuThCS BBIOJIHATH MHOTOLIATOBBIE IPEOOPa30BaHMsl PALIMOHAIBHBIX BBIPAXKEHUN, IPUMEHSIS
HIMPOKUI HAabOp crIocOOO0B U IPUEMOB;

6) MNPUMCHATD TOXICCTBCHHLIC HpeO6p330BaHI/I$I IJId PpCIICHUA 3adad U3 Pa3JIMYHBIX Pa3aciioB
Kypca (HaanMep, I HaXO0XKIACHUA HanOOJIbIIEr0/HaNMEHBIIIETO 3HAUCHHS BBIpa)I(eHI/IH).

YpaBHeHus
BrinmyckHuKk Haydures:

1) pemars OCHOBHBIE BHJbl PallMOHAIBHBIX YPAaBHEHMH C OJHON NEPEMEHHOM, CUCTEMBI JIBYX
YPaBHEHMH C IByMsI IE€PEMEHHBIMU;

2) IOHUMATb YpPpaBHCHHEC KakK BaxcHeﬁmon MAaTEMAaTUUCCKYI0O MOJACIIb IJIsI OIMMCAHUA U HU3YUCHUA
p83H006pa3HI>IX PCaIbHBIX CHTyaHHﬁ, peuiaTbh TCKCTOBBIC 3a/1a4U anre6pa1/1qec1<HM MCTOAO0OM,

3) nmpumeHsATh Tpaduueckue NPENCTaBICHUS JUIsl HMCCIEIOBAaHUS YpaBHEHUH, HCCIEIOBAaHUSA U
pELICHHS CUCTEM YPAaBHEHUM C IBYMS IEPEMEHHBIMU.

BBIITyCKHHUK TIOJTYYUT BO3MOKHOCTB:

4) oBnaneTh CHEUMATBHBIMU MPUEMAMU pEIIEHUS ypaBHEHUN M CHUCTEM YpaBHEHHH; YBEpPEHHO
OPUMEHSATh amnmnapar ypaBHEHHUH /ISl pelleHHs Pa3HOOOpPa3HbIX 3a/ad U3 MAaTeMaTHKH, CMEKHBIX
IIPEAMETOB, IIPAKTUKU;

5) mpuMeHATh rpadudecKrue MPEACTABICHUS I WCCICAOBAHUS yYPaBHEHHM, CHCTEM YpaBHEHUH,
cojiepxamux OyKBeHHbIC KOI(DPHUITUEHTHI.



HepaBencrBa
BrinnyckHuK Haydures:

1) INIOHUMATh U MPUMEHATH TCPMHUHOJIOTUIO U CUMBOJIMKY, CBA3aHHBIC C OTHOICHUEM HEPABCHCTBA,
CBOMCTBA YHCJIOBBIX HCPaBCHCTB,

2) pemarb JIMHEWHbIE HEPABEHCTBA C OJIHOM NEPEMEHHOM M MX CHUCTEMBI; peuiaTbh KBaJpaTHbIE
HEPaBEHCTBA C ONOPOH Ha rpadUuecKue MpeICTaBICHUS;

3) npUMEHATH anmnapar HepPaBEHCTB Ui PELIeHUs 3a]a4 U3 Pa3IN4HbIX pa3AesioB Kypca.
BbINyCKHUK MOTYyYUT BO3MOXXHOCTh HAYUUTHCS:

4) pa3HOOOpa3HbIM TpUEMaM JI0KAa3aTelIbCTBA HEPABCHCTB, YBEPEHHO IPHMEHSTH Aarmmapat
HEpaBEHCTB JJIsl pEIIeHUs pPa3sHOOOPa3HbIX MaTeMaTH4YeCKMX 3ajad M 3aJad M3 CMEKHBIX
IPEIMETOB, IPAKTHUKH;

5) npuUMeHsTh rpapuUecKre MPEACTaBICHUS IS UCCICI0BAaHUS HEPABCHCTB, CHCTEM HEPABEHCTB,
coJiepKaiux OyKBeHHbIE KOO DUITUESHTHI.

OcHoBHbIe OHATHS. YKCI0BbIE PYHKIUH.
BbIITyCKHUK HAay4uTCSA:

1) moHUMaTh M WUCMOJIB30BaTh (YHKIMOHAIBHBIC MOHITHS W S3bIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaYCHHS ),

2) crpouTh rpaduKy 3JIEMEHTAPHBIX (DYHKIMIA; MCCIEN0BATh CBOMCTBA YHCIOBBIX (YHKIWH Ha
OCHOBE M3YYEHUS TMOBEACHUS UX TPAPHKOB;

3) noHMMaTh (QPYHKIUIO KaK Ba)KHEHMIIYI0 MaTeMaTHYECKYI0 MOJIENb JJIsi ONMCAHUS MPOLECCOB U
SIBIICHUI OKPY’>KAIOLIET0 MHUpPa, MPUMEHATh ()YHKIIMOHABHBIN S3BIK I OTIMCAHUS M HCCIIECIOBAHNUS
3aBUCUMOCTEN MeXy (PU3NUECKUMH BETMYMHAMHU.

BBIHYCKHI/IK MOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:

4) NpoBOIWTH HCCIENOBAHUS, CBA3aHHbIE C H3YYEHMEM CBOWCTB (YHKIMI, B TOM YHCIE C
UCMOJIb30BAaHUEM KOMIIBIOTEPA; HAa OCHOBE TIpaMKOB M3Y4YEHHBIX (QYHKLUUH CTpOUTH Ooiee
CJIO’KHBIE TpapUKH (KYyCOYHO-33/1aHHBIE, C «BBIKOJIOTHIMM) TOUYKAMU U T. I1.);

5) wucnonb3oBaThb (YHKUMOHANBHBIE NPEICTABICHHUS U CBOWCTBA (YHKUMHA i1 pELICHUs
MaTEMAaTHYECKUX 3a1a4 U3 PA3IMYHBIX Pa3/eaoB Kypca.

YucnoBblie MOCAEI0BATEIBLHOCTH
BbimyckHUK HayduTCS:

1 ) IIOHUMATh U HCIOJIB30BATh A3BIK HOCHG)IOBaTeHBHOCTeﬁ (TepMI/IHBI, CUMBOJIMYECKUEC
0003HaYeHMS ),

2) npuMeHATb (OPMYJIbl, CBS3aHHBIE C apU(PMETHUECKOH M T€OMETPUUYECKOMl MporpeccusMu, U
anmapar, c(hOpMUpPOBAHHBIN MPU U3YYECHUM JPYTHUX DPa3JesIoB Kypca, K PELICHHIO 3a/1ady, B TOM
YHCIIe C KOHTEKCTOM U3 PealbHON KU3HU.

BBIHYCKHI/IK MOJIYYUT BO3BMOXKXHOCTb HAYYUTHCA:



3) pemaTb KOMOWHUPOBAHHbIE 337]a4dl C MPUMEHEHUEM (HOPMYJ N-TO YJ€Ha U CyMMBI HEPBBIX N
YJICHOB apu(METUYECKOW M TEOMETPUUYECKOW TPOrPEeCcCHid, TPHUMEHSss TpH ITOM ammapar
YpaBHEHU U HEPABEHCTB;

4) nmoHuMath apuMETHYECKYI0O M T€OMETPUUYECKYIO0 MPOTrpeccHH Kak (YHKIUU HaTypaibHOIO
apryMeHTa; CBSA3BIBATh apU(PMETUIECKYIO IPOTPECCHUIO C IMHEHHBIM POCTOM, TEOMETPHUYECKYIO — C
HKCIIOHEHIIMAJILHBIM POCTOM.

OnucarejabHasi CTATHCTHKA

BBIHYCKHI/IK HAaY4YUTCA HCIIOJb30BATb HpOCTeI;'IIHI/Ie CIIOCOOBI NpeaACTaBJICHHUA W  adHaAJIW3a
CTaTUCTHYCCKHUX JaHHBIX.

BBIHYCKHI/IK MMOJIYYHUT BO3MOKHOCTDH HpI/IO6peCTI/I HepBOHa‘laHbHHﬁ OIIBIT OpraHu3alvn c6opa
JaHHBIX MpHU HOPOBCACHUU OIpPOCa O6IJ_I€CTBGHHOI‘O MHCHUSA, OCYHCCTBIATH HX aHAJINU3,
MNPCACTABJIATH PC3YJIbTATLI OIIPOCAa B BUAC TaGJII/ILIBI, AuarpaMmbl.

Cay4aiinble cOOBITHS U BEPOATHOCTD
BblnycKHUK Hay4UTCsl HAXOAUTh OTHOCUTEIBHYIO YAaCTOTY U BEPOSITHOCTh CIIy4YalHOTO COOBITHS.

BbInycKHUK MOIYYUT BO3MOXKHOCThH IPUOOPECTU ONBIT MPOBEACHUSI CIIy4alHbIX 3KCIIEPUMEHTOB, B
TOM YHCJIE ¢ IOMOIIBIO KOMIIBIOTEPHOI'O MOJEIMPOBAHNS, NHTEPIIPETALIMU UX PE3YJIBTATOB.

KomOunaTopuka

BBIyCKHUK Hay4uTCsl periath KOMOWHATOPHBIC 3aJaud Ha HAXOXJCHHE YHClia OOBEKTOB HIIU
KOMOWHAIA.

BBIHYCKHI/IK IMOJIYYHUT BO3MOXKHOCTb HAYYHUTBHCA HCKOTOPBIM CIICHUAJIBHBIM HpI/IéMaM peIICHUA
KOM6I/IHaTOpHBIX 3ajJa4.

Conep:xanue Kypca
Apudpmernka

PanuonaabHble 4yucJa. PacumpeHHe MHOXKECTBAa HATYPAJIbHBIX YHUCCII OO MHOXECTBA ILCJIbIX.
MHoKecTBa HEIBIX YHUCeI JO0 MHOXKECTBa panuoOHaJIbHBIX. PanyonanpHOE YHCIIO KaK OTHOIICHHE
m/n, re M — [eja0e YMCJIo, 1 — HaTypaJibHOE. Crernens ¢ T CJIBIM ITOKAa3aTCJICM.

JericrBuTesqbHble 4ucjaa. KanpaTHslii kopeHb u3 unciaa. KopeHb TpeTbel creneHu. 3amnuch
KOpHEH ¢ MOMOIIBIO CTETIEHH ¢ APOOHBIM ITOKA3aTeNIEM.

[TonsiTe 06 MppanroHaTbHOM uncie. ppallnoHanbHOCTh YUClIa U HECOU3MEPUMOCTh CTOPOHBI U
JIUaroHay kBajapata. JlecsTuuHble NpUOIMKEHNS HPPALMOHATIBHBIX YHCE.

MHOXeCTBO I[GI\/’ICTBI/ITGJ'II)HI)IX YUCCiI; MpEaACTaBJIICHUC )IGfICTBI/ITCJ'IBHBIX yHcesl OeCKOHEUYHBIMHA
JACCATUYHBIMU I[pO6$IMI/I. CpaBHeHI/IC I[Gf/iCTBHTGJ'II;HBIX YHUCCII.

KoopnunatHas mnpsimas. M3o0pakeHue dwncesnl TOYKaMM KOOpAMHATHOM mpsMoil. Yuciosble
IIPOMEXKYTKH.

HN3mepenus, npudanKeHusi, oeHKH. PazMepsl 00bEKTOB OKpYKaIoLIEro Mupa (0T 3JIeMEHTapHbIX
qacTul 10 BceneHHoil), AMUTENBbHOCTD MTPOLIECCOB B OKPYXKAIOIIEM MUpe. Bbinenenrne MHOKUATENS
— CTeMeHH JecATH B 3anucu uucia. [lpubmmkéHHOoe 3HAuYeHHWE BENUWYHMHBI, TOYHOCTb
npubmkenus. [Ipukuaka u olieHKa pe3ysibTaToOB BRIYUCICHUH.

Auaredpa



Auredpanyeckne BbIpaskeHHsl. byKBeHHbIE BbIpakeHUs (BBIPAXKEHMSI C IEpEMEHHBIMU). UncinoBoe
3HaYeHHe OYKBEHHOro BbIpakeHMs. JlomycTuMmble 3HaueHus nepeMeHHbIX. IloacranoBka
BBIpOKEHUI BMeCTO nepeMeHHbIX. [IpeoOpa3oBanue OYKBEHHBIX BBIPAKEHHUH Ha OCHOBE CBOMCTB
apudmMeTHueckux aeiictBuil. PaBeHcTBO OyKBEHHBIX BhIpaXKeHUU. ToxaecTBO.

Crenenb ¢ HaTypajdbHBIM IOKa3aTeieM M e€ cBoicTBa. OnHOWIEHBI U MHOroujeHbl. CTerneHb
MHorowieHa. CloKeHre, BbIYMTaHUE, YMHOXEHHE MHOrouwieHoB. Dopmyibl COKpal€HHOro
YMHOXEHHS: KBagpaT CyMMbl M KBaapar pasHocTd. DopMmyna pa3HOCTHM KBaJApaTOB.
[IpeoOpazoBaHue 1LEIOr0 BBIPAKEHUS B MHOTOWIEH. Pa3iiokeHne MHOTOWJIEHOB Ha MHOMKHUTEIIU.
MHorounensl ¢ ogHON nepeMeHHo. Kopenb MHoOrowieHa. KBaapaTHbIil TPEXWIECH; Pa3JIOKEHUE
KBaJpaTHOI'O TPEXUIEHA HA MHOKUTEIIN.

Anrebpanyeckas npodb. OCHOBHOE CBOMCTBO anredOpawdeckoit npodbu. CrokeHue, BBIYMTAHUE,
YMHOXEHHeE, JieJieHne anredpandeckux apooeii. CTeneHs ¢ 1eabIM [MoKa3aTeieM U e€ CBOWCTBa.

PaHI/IOHaHBHI)Ie BBIPpAXKCHUA U UX npeo6pa30BaHI/I;{. Z[OK&?)&TCJ'II)CTBO TOXACCTB.

KBanpartubie kopHu. CBoicTBa apu(pMETHUYECKHX KBaJpaTHBIX KOPHEH M HX NpPUMEHEHHE K
peoOpa3OBaHUIO YUCIOBBIX BBIPAKEHHUM U BEIUUCICHUSIM.

YpaBHenusi. YpaBHeHue c ojaHOM nepemeHHOH. Kopenb ypaBHeHus. CBOHCTBa YHCIIOBBIX
paBeHCTB. PaBHOCMIIBHOCTH YpaBHEHHU.

Jluneitnoe ypaBHenue. KBangpatHoe ypaBHeHHe: ¢dopMyla KOpPHEH KBaJApaTHOTO YPaBHEHHS.
Teopema Buera. Pemenue ypaBHEHMI, CBOIAIIMXCS K JMHEHHBIM M KBagpaTHbIM. IIpumepsl
pelieHuss ypaBHEHHH TpeTbed u 4eTBEPTOM cremeHed. PemeHue apoOHO-palMOHANBHBIX
YpPaBHEHUU.

YPaBHeHI/IC C ABYyMdA ICPEMCHHBIMHU. JIuneiinoe YpaBHEHHE C ABYMsS IICPEMCHHLIMU, ITPHUMCEPLI
PCUICHUA ypaBHeHI/Iﬁ B OCJbIX YHCJIaX.

Cucrema ypaBHEHUH C IByMs NepeMeHHbIMHU. PaBHOCHIIBHOCTE cucTeM. CHUCTEMBI IBYX JTMHEHHBIX
YpPaBHEHUU C JABYMS IIEPEMEHHBIMU; PELIEHUE IMOJACTAHOBKOM M CiloXeHUEM. IIpumepsl pemienus
CHCTEM HEJIMHEWHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMM.

Perienne TeKCTOBBIX 3ada4 anre6pqueCKI/IM CIIOCOOOM.

JlekapToBbl KOOpAMHATBl Ha IUIOCKOCTH. I'paduueckas uHTepnperanys ypaBHEHUS C ABYMs
nepeMeHHbIMH. ['paduk nuHENHHOro ypaBHEHHs C JABYMsI EpEMEHHBIMU; YIJI0BOW KOA(p(ULIUEHT
OpsSMOi; yClIOBUE MapajuIebHOCTH MpsAMbIX. ['paduku mpocTeHIInX HEIMHEHHBIX ypaBHEHUH:
napaboiia, runepoosna, okpyXHOCTh. ['paduyeckas WHTEpHpeTalusi CUCTEM ypaBHEHUH C JIByMs
NePEMEHHBIMH.

HepaBencrBa. UuciioBble HEpaBEeHCTBA M UX CBOMCTBA. HepaBEeHCTBO C OJHOW INEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBEHCTBA C OJHOM mepeMeHHOM. KBanpaTHeie
HepaBeHcTBA. CHCcTEeMbl HEPAaBEHCTB C OJIHOM TIEPEMEHHOM.

DOyHKIUHA

OcHOBHbIEe MNOHATHS. 3aBUCUMOCTH Mexny BenuuuHamu. Ilonartue ¢ynkuun. OO6nacTh
orpezieNieHus 1 MHOKeCTBO 3HaueHui pyHkunu. CriocoOsl 3amanusa yHkiuu. ['padux GyHKImMH.
CpoiictBa (QyHKUMH, HX oTOOpakeHue Ha Trpaduke. Ilpumepsl rpagukoB 3aBUCHMOCTEH,
OTPaKAIOIIUX peabHbIE MPOLIECCHI.

YuciaoBble GyHKuuu. QDYHKIUHM, ONUCHIBAIOIIME MPSAMYI0 U OOpaTHYIO MPOMOPIHOHAIbHBIE
3aBHCUMOCTH, UX TpaduKku U cBoiicTBa. JIuHeitHas pyHkuus, e€ rpadux u cBoiicTBa. KBanparuunas



¢bynkuus, e€ rpaduk u cBoiicTBa. CTeneHHble (PyHKIMH C HATYPaIbHBIMU TMOKa3aTeIsIMU 2 U 3, uX
rpaduku u cBoiictBa. I'paduku pynkmmii yy=,yx=3,y=|x|.

YucaoBble mocjae10BaTeIbHOCTH. [loHATHE YMCIOBOM  MOCHEIOBATENBHOCTH.  3aJlaHUE
MOCIIEI0BATEIFHOCTH PEKYPPEHTHOM (hopMyIioi U popMyIoii n-ro YieHa.

Apudmernueckass U reomerpuyeckas nporpeccur. @opmynbl n-ro uiaeHa apupMETHUYECKOH U
TF€OMETPUYECKOM  TNPOTPecCHif, CyMMbI TEpPBBIX N-X 4JICHOB. V3o0paxxeHHe  YICHOB
apupMETUYECKON U TeOMETPHUECKOM MPOTPECCHUid TOUKAaMU KOOPAMHATHOM TJIOCKOCTH. JIMHEHHBIH
1 HKCIIOHEHUUAIBHBIN poCcT. CI0KHbBIE IPOLIEHTHI.

BeposiTHOCTB M CTATHCTHKA

OnucarejbHasi cTaTUCTUKA. [IpencraBieHne MaHHBIX B BUIE TaONWIl, aAWarpamMm, rpaduKoB.
CnyuaiiHas u3MEHUMBOCTh. (CTaTUCTHUYECKHE XapaKTEPHCTUKH Habopa JaHHBIX: CpEIHEe
apudMeTHIecKoe, MearaHa, HauOoblllee W HauMEHbIIee 3HaueHUs, pa3Max. [IpeacraBieHue o
BBIOOPOYHOM HCCJICOBaHUH.

Cay4aiinble cOObITHSI U BepOATHOCTH. [IoHATHE O CilydallHOM OIBITE U CIIy4allHOM COOBITHHU.
YacToTa ciyyaitHoro coObiTusi. CTaTUCTHUECKUI MOAXO0/ K MOHATHIO BEpOSTHOCTU. BepositTHoCTH
MIPOTUBOIOJIOKHBIX coObITHI. He3aBucuMble COOBITHS. YMHOKEHHUE BEpOSITHOCTEH. J[ocToBEepHBIE
U HEBO3MOXHble coObITUS. PaBHOBO3MOXXHOCTH coObITuH. Kiaccuueckoe ompeneneHue
BEPOATHOCTH.

Komo0unaropuka. PenieHne KOMOWHATOpPHBIX 3amad mepebopom BapuaHTOB. KomOuHaTopHOE
npaBuiio yMHOXKeHHs. [lepecTranoBkU U dakTopual.

Jlornka u MHOKecTBa

TeopeTnko-MHOXKeCTBEeHHbIEe NMOHATHA. MHOXXECTBO, 3JIEMEHT MHOXKECTBA. 3aJaHUE MHOXKECTB
HEPEUYUCICHUEM D3JIEMEHTOB, XapaKTepPUCTUYECKUM CBOWCTBOM. CraHaapTHble 0003HAUYEHUS
YHUCIIOBBIX MHOXKeCTB. [lycToe MHOXkecTBO U ero obo3HaueHue. [lonmHoxectBo. O0beMHEHUE U
NIEPECEUEHNE MHOKECTB, PA3HOCTh MHOKECTB.

Wnmroctpaniyisi OTHOLIEHUH MEXIy MHOKECTBAMU C IMIOMOIIBIO Juarpamm Jitiepa — BeHHa.

9JeMeHTsl Joruku. Ilousatue o PaBHOCHUIIBHOCTH, CIICAOBAHWH, yHOTpe6J'IeHI/IC JJOTHYCCKHX CBA30K
€CJIH ..., TO ..., B TOM H TOJIBKO B TOM CJIy4ac, JIOTUYCCKHUEC CBA3KH U, UJIN.

TemaTuueckoe IIAHUPOBAHUE

7 kjaace



Ne Pazgen Koua-Bo yacon Koa-o
Kk/padot
1 | MaremaTudeckuii s3pIKk. MaTemMaTuueckas MOJICTb. 13 2
2 | Jlunetinas GyHKIMS 13 1
3 CucreMa JIByX JMHEUHBIX YPAaBHEHUH C ABYMS 12 1
MePEMEHHBIMU
4 | CteneHb ¢ HaTYpaJIbHBIM ITOKa3aTelIeM 9
S5 | Ognouwnensl. Omnepanuu HaJl OTHOWICHAMH 8 1
6 MHuorousensl. ApupmMerndyeckie onepaiun Haj 15 1
MHOTOYJICHAMHU
7 | PaznoxxeHne MHOTOWIEHOB HA MHOXKUTEITN 16 1
8 | Oynkums y=x" 10 1
9 | UtoroBoe moBTOpEHHE. 6 1
Uroro: 102 9
8 kuacce
Ne Paspnen KoJu1-Bo yacos Kox-o
K/pador
1 | AnreOpandeckue qpoou 21 2
2 | Oynkius y = vx. CBOMCTBa KBAJIPATHOIO KOPHSI. 18 1
3 | Kagparuunas ¢pynkius. OyHkuus y = s 17 2
4 | KBagparHble ypaBHEHHS 20 2
5 | HepaBenctBa 11 1
6 | KomOuHaTOpHBIE M BEPOSTHOCTHBIE 3a/1a41 7 0
7 | O6o0bmaroiiee MOBTOPEHUE 8 1
Uroro: 102 9
9 k1ace
Ne Pa3znen KoJu-Bo yacos Kox-so
K/padoTt
1 | PanuonanbHBIE HEPABEHCTBA M KX CHCTEMBI 16 1
2 | Cucrembl ypaBHEHUI 19 1
3 | UucnoBsle GpyHKIUU 25 2
4 | TIporpeccun 15 1
5 DNeMeHThI I((iM6I/IH&TOpI/IKPI, CTaTHCTUKH U TEOPUU 12 1
BEPOSITHOCTEH.
6 | OboOmaromnee MOBTOpEHUE 15 1
Uroro: 102 7
DopMbI KOHTPOJIA:
BXOJIHOW, TeKymuid (KOHTPOJBHBIE ¥ CaMOCTOATEIbHBbIE pPAaOOTHI, TECTOBBIE 3a/IaHUf,

MaTeMaTHUYeCKHUe AUKTAHTHI U T.[.), IPOMEKYTOUHBIH KOHTPOJIb, UTOTOBBI KOHTPOJb.
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