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IosicHuTeIbHAA 3aIIHCKA
Pabouast mporpamma o anre6pe nmpeaHasHaveHa s o0yJaromuxcs 7 -9 KiaccoB, H3y4aromux MpeaMeT
«Anrebpa» Ha 6a30BOM YpOBHE B COOTBETCTBUHU ¢ DepepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApPTOM OCHOBHOTO 00111ero oopa3oBanus. Pabouas nporpamma coctaBieHa Ha OCHOBE
OyHIaMEHTAIBHOIO sJIpa coAep KaHus 001ero oopazoBanus 1 TpeboBaHUl K pe3yiabTaTaM OCBOCHMUS
OCHOBHOI 00111€00pa30BaTeIbHON IPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus,
npeacTaBiIeHHBIX B DeepaatbHOM rocy1apCTBEHHOM 00pa30BaTEeIbHOM CTaHAAPTE OOIIETo
oOpa3oBaHMs. B HUX Tak)ke yUYUTBIBAIOTCSl OCHOBHBIE UAEH U ToJiokeHus [Iporpammbl pazBuTust
1 (OPMUPOBAHUS YHUBEPCAJIbHBIX YUEOHBIX JSUCTBUM 11 OCHOBHOT'O 0OmIero oOpa3oBaHus 1O
mateMmaTuke K npeameTHol quaun Y MK 0. H. MakapsiueBa u 1p. u YMK A.I'. Mopakosuua.

Crpykrypa padoueii mporpamMmbi:
1. [TnanupyemMble pe3ynbTaThl OCBOCHHS MPeaAMETa «Anredpar
2. Conepxanue npeamera «Anredpay
3. Temaruueckoe NnjaaHUPOBAHUE.

IlnanupyeMble pe3yJbTaThl 0CBOEHHSI YUEOHOI0 MpeaMeTa.

[Mporpamma obecrieurBaeT JIOCTHKCHUE CIEAYIOIIMX PE3YyJIbTATOB OCBOCHHUS 00pa3oBaTeIbHON
IPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHusl.

JInyHOCTHBIE

1) CdopMUPOBaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTh M CIOCOOHOCTH
o0yJaromuxcs K CaMOpa3BUTHIO U CaMOOOPa30BaHUIO;

2) CdopMHPOBaHHOCTD IIEIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOMN MPaKTHKH;

3) CdopMHPOBaHHOCTh KOMMYHHUKATUBHOH KOMIIETCHTHOCTH B OOILICHHH CO BCEMH y4YaCTHUKAMHU
00pa3oBaTeNbHOrO MpoIecca, B 00pa3oBaTEIbHOM, YIEOHO— UCCIIEA0BATEIBCKON U IPYTUX BUIAX
NeSITENIbHOCTH;

4) YMeHue sCHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIH B YCTHOM M MUCbMEHHOW peUH, MOHUMATh
CMBIC] TIOCTAaBJIEHHOW 3a/Jayd, BbICTpaUBaThb apPryMEHTAllUI0, TMPUBOAMTH IMPUMEPHl U
KOHTPIPUMEPHI;

5) IlpezncrapieHue 0 MaTEMaTHYECKOI HayKe Kak cepe YeT0BeUECKOM ISSITEeNbHOCTH, 00 ITanax ee
pa3BUTHSA, O €€ 3HAUMMOCTH AJIs Pa3BUTHUS LIMBWIN3ALINN;

6) KpuTHYHOCTH MBIILICHUS, yMEHHE PACIIO3HABATH JIOTHUECKH HEKOPPEKTHBIC BBICKA3bIBAHHS,
OTJIMYaTh THIOTE3Y OT (aKTa;

7) KpeaTHBHOCTbH MBIIUICHHS, HHUIIMATHBA, HAXOAYHMBOCTh, AKTUBHOCTh MIPU PEIICHUN
anredpandecKux 3a1ad;

8) VYMeHHe KOHTPOJIUPOBATH MPOIECC U PE3YIbTAT YICOHOH MaTEMATHIECKON ICATETbHOCTH;

9) CrnocoOHOCTh K AMOIMOHAILHOMY BOCIPHUSTHIO BOCIIPUATHIO MATEMAaTHYECKUX 00BEKTOB, 3a/1ad,
peLIeHUH, pacCyKACHUM.

MeranpeamMeTHble
1) VYMeHHe caMOCTOATEIHHO IJIAHUPOBATh MYTH JOCTHKECHUS 1IEJIeH, 0CO3HAHHO BBIOMPATH

Haubosee 3 pexkTUBHBIE CLIOCOOBI pelieHHs Y4eOHbIX U TTO3HABATEIbHBIX 3aa4;



2) VYMeHHe OCYIIECTBIIATh KOHTPOJIb MO Pe3yIbTaTy U CIIOCO0Y ISHCTBHSI HAa YPOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXO0/IMMbIE KOPPEKTUBBIL;

3) VYMeHue aieKBaTHO OIICHUBATH MPABHIBHOCTD HJIH OIIHOOYHOCTD BBIMOJIHEHHs yIeOHOH 3a1auH,
ee 00BbEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PELICHUS;

4) Oco3HaHHOE BJIAJICHUE JIOTHUYCCKUMH JICHCTBUSAM M ONPEACICHUS MOHATH, 0000IICHNS,
YCTAaHOBJICHHS aHAJIOTUH, KiIacCU(DUKALMK HA OCHOBE CAMOCTOATEIBHOTO BEIOOpA OCHOBAHUH U
KpUTEPUEB, YCTAHOBJIEHUS CBSI3EH;

5) VYwMeHue ycTaHaBIMBATh MPUYUHHO-CICICTBEHHBIC CBS3U; CTPOUTH JIOTHUECKOE pacCyKICHHE,
JIeJ1aTh YMO3aKJIIoueHue (MHIYKTUBHOE, I€yKTUBHOE U 110 aHAJIOTMH) U BBIBObL;

6) VYMeHwue co3aaBath, IPUMEHSATH U IPEOOPA30BHIBATH 3HAKOBO- CUMBOJIMUYECKHE CPEICTBA, MOJICIIN
Y CXEMBI JIJIs petleHus y4eOHBIX U M03HABATEIbHBIX 3aa4;

7) VYMeHHe OpraHU30BbIBaTh y4eOHOE COTPYAHUIESCTBO M COBMECTHYIO JICATEIBLHOCTD C YUUTEIEM H
CBEPCTHHUKAMM: ONPEIENSITh LIeH, pacipeeienrne GyHKIUI U poJieil y4aCTHUKOB,
B3aMMOJICHCTBHIE U 00IIUE CIIOCOOBI pabOThI; YMEHHE paboTaTh B IPYIIE: HAXOAUTH 00IIee
peleHne 1 pa3pemarb KOHQIUKTH Ha OCHOBE COTJIACOBAHUS TIO3UIUI U y4eTa HHTEPECOB;
CITyIIaTh MapTHepa; GOpMyIHpPOBATh, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHHE;

8) CdopMHUPOBaHHOCTH M Pa3BUTHE YIEOHOU U OOIICIIONB30BATEILCKOM KOMIICTEHTHOCTH B 00J1aCTH
UCIOJIb30BaHUs WH(OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHonorui ( UKT-komnerenTHOCTH);

9) IlepBoHauanbHbBIC TPEACTABICHHS 00 HICSIX M METOIaX MATEMATHKH KaK YHUBEPCATHHOM SI3bIKE
HAyKH U TEXHUKH, O CPEJICTBE MOACIUPOBAHNUS SBICHUHN U MPOLIECCOB;

10) YMeHue BHICTh MATEMATHYECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHON CUTYAIUU B IPYTHX
JTUCLUILIMHAX, B OKPYXKaIOIIeH KU3HU;

11) VYMeHHe HaXOUTh B PA3IMUHBIX UCTOUYHUKAX HHPopMalmoo. HeoOXoaumyro [is perieH st
MaTeMaTHYeCKUX MpoOJieM, U MPEICTaBIATh €€ B MOHATHON (opMe; IPUHUMATh PELICHHUE B
YCIIOBUSIX HETIOJHON M U30bITOYHON, TOUHOW U BEPOSTHOCTHOM MH(pOpManuy;

12) YMeHue MOHUMATh U MCIOJIb30BaTh MATEMATHYECKUE CPEICTBA HATISAHOCTH (PUCYHKH,
YepTEKHU, CXEMbI U Ap.) Ui WITIOCTPALMK, HHTEPIIPETALUH, apryMEHTAllNH;

13) YMeHue BbIIBUTATh TUIIOTE3bI TIPH PEIICHUH YISOHBIX 33124 U MOHUMATh HEOOXOJUMOCTh X
IIPOBEPKH;

14) YMeHue NpUMEHSITh UHIYKTUBHBIC U JISTYKTUBHBIC CIIOCOOBI PACCYKICHUH, BUIETh pa3InUHbIC
CTpaTeruy pelieHus 3aaay;

15) ITonnMaHue CYIIHOCTH AJITOPUTMHYECKUAX MPEANUCAHUI U YMEHHUE ICHCTBOBATh B COOTBETCTBUH
C MPEJI0KEHHBIM aJITOPUTMOM;

16) YMeHHe caMOCTOATEHbHO CTABUT 1I€JTH, BHIOUPATh U CO3/1aBaTh aJITOPUTMBI [UIs PEIICHHS
y4eOHBIX MaTeMaTHYECKUX MPooIIeMm;

17) YMeHue miaHupoOBaTh M OCYIIECTBIIATH JISTEIBHOCTD, HAPABICHHYIO HA PEIICHHE 3a/1a4
HCCIIEIOBATENBCKOIO XapakTepa.

IIpenmerHbie

1) VYwmenwue paboTaTh ¢ MATEMATHYECKHM TEKCTOM (CTPYKTYPHUPOBAHHUE, U3BJICUCHUE HEOOXOIMMOM
uH(pOpMaINN), TOYHO ¥ TPaMOTHO BBIPAXKaTh CBOU MBICIIH B YCTHOW M MMMCBMEHHOM peun,
MIPUMEHSISI MATEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, HUCIIOJIb30BaTh Pa3JINYHbIE SI3bIKH



2)

3)

4)

5)

6)

7)

MaTeMaTHUKH ( CIIOBECHBIN, CAMBOJIMUECKHH, rpadnIecKuii), 000CHOBBIBATH CYKICHUS,
MIPOBOANTH KJIacCU(UKALIMIO, TOKA3bIBATh MATEMAaTHUYECKHE YTBEPKIACHMUS,

Brnanenue 6a30BbIM MOHATHIHBIM aapaToM: UMETh IIPEICTaBICHUE O YHCIIe, BIaJIEHHE
CUMBOJIbHBIM SI3BIKOM aJIreOpbl, 3HAaHUE FTEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH, UMETh
MPEJCTAaBICHUE O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHPE U O Pa3IMYHBIX
crnocofax ux U3y4eHust, 00 OCOOEHHOCTSIX BBIBOJIOB M ITPOTHO30B, HOCAIINX BEPOSITHOCTHBIN
XapaxTep;

YMeHue BBIOJHATD anredpandeckue mpeoOpa3oBaHusl palliOHATBHBIX BRIPAKECHUN, IPUMEHSTh
WX JUISL pEelICHHs YIeOHBIX MAaTEeMAaTUYCCKUX 33/1a4 U 33124, BOSHUKAIOIINX B CMEKHBIX YUCOHBIX
npenMeTax;

YMeHue noiabp30BaThCsl MAaTEMaTUHYECKUMH (POPMYJIaMHU H CaMOCTOSTEILHO COCTABIATh (POPMYJIbI
3aBUCHUMOCTEI MEXy BETUYMHAMU HAa OCHOBE 00O0OIIEHUS YAaCTHBIX CIy4aeB U SKCIIEPUMEHTA,
YMeHue peniats JMHEHHbIE U KBaApaTHbIC yPAaBHEHUS U HEPABEHCTBA, a TAK)KE IMPUBOIUMbIE K
HUM ypaBHEHUS, HCPABEHCTBA, CHCTEMBI;, IPUMEHSATH TpadUICeCKHE MPEACTABICHUS JIJISl PEIICHIS
Y UICCIICJIOBAHUS YPABHCHUI, HEPABEHCTB, CUCTEM; MPUMCHSTH MTOJIYYCHHBIC YMCHHUS JIJIS
pelIeHUs 3a/1a4 U3 MaTeMaTUKH, CMEKHBIX ITPEIMETOB, PAKTHUKH;

Oanenue cUCTeMOl (QYHKITMOHATBHBIX MOHATHH. DYHKIIMOHATHHBIM SI36IKOM H CHMBOJIHKOM,
yYMEHHE CTPOUTH rpaduku HyHKIUHN, OMUCHIBATH UX CBOMCTBA, UCIIOIH30BaTh (PYHKIIMOHATHHO-
rpaduyeckue IpeCTaBICHUS U ONMCAHMS U aHAIM3a MAaTEeMaTUYECKHUX 33]1a4 U PeaTbHBIX
3aBHUCHUMOCTEH;

OBrazneHne OCHOBHBIMU CITIOCOOaMHU MPEACTABICHUS U aHANTN3a CTATUCTUYECKUX JTAHHBIX;
YMEHHUE pelIaTh 331a4i Ha HAXOXKACHUE YAaCTOTHI M BEPOATHOCTHU CITyYalHBIX COOBITHIA;

YMmenue MMPUMCHSATD U3YUCHHBIC ITOHATHS, PE3YJILTATHI U METOJBI IIPU PCIICHUH 3a1a4 U3 Pa3JINIHbIX
pasaciioB Kypca, B TOM YHCJIC 3aa4, HC CBOAAIIUXCA K HCIIOCPECACTBEHHOMY ITPUMCHCHUTO U3BECTHBIX
AJITOPUTMOB.

IlnanupyemMble pe3yJbTaThl H3Y4eHHUs] Kypca ajredpbl

B 7-9 Kjaccax

PannoHaJabHbIE YHCIA

BeInmyCckHHMK Hay4dnTCs:

1)
2)
3)

4)
5)
6)

[Tonnmatb 0COOEHHOCTH AECATUYHONW CUCTEMBI CUUCIICHUS;

Biragets noHATHAMM, CBSI3aHHBIMU C ACIIMMOCTBIO HATYPAJIbHBIX YHUCEIL,

BripaxkaTh uncia B 9KBUBAJIEHTHBIX (hopMax, BBIOMpas HauboJee MoAX0AsIy0 B 3aBUCUMOCTH
OT KOHKPETHOW CHUTYyaluu;

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIBHBIE YNCIIA;

BBINONMHATE BEIYKMCIIEHUS ¢ PALlUOHAIIBHBIMU YUCIIAMU;

Hcnonbs30BaTh NMOHATHSA U YMEHUS, CBA3aHHBIC C IPONIOPLUOHATIBHOCTBIO BEJIUYMH, IPOLICHTaMU
B XOJI€ pELICHUS MaTEMaTUYECKUX 3a/1a4 U 3a]1a4 U3 CMEXKHBIX [IPEAMETOB, BBIIIOIHATD
HECJIOKHBIE TPAKTUYECKHUE PACUETHI;

BBINTyCKHHMK NOJIYYUT BO3MOKHOCTb:

7)
8)
9)

HOSHaKOMI/ITBCﬂ C IIO3UIITMOHHBIMU CUCTEMAaMM CUHCIICHUA C OCHOBAHUSIMU, OTIIMYHBIMU OT 10,
yl"J'IY6I/ITB nu paSBI/ITI) Hpe}ICTaBHCHI/Iﬂ (0] HaTypaJ'H)HI)IX qucjaax u CBOﬁCTBaX JACIIMMOCTH,
HayuuTbcst MCTIONB30BaTh MPUEMBI, PAIIMOHATM3UPYIONIUE BHIYUCIICHHUS, BBIOUPAs! TOIXOSIIUI
JUTSL CUTYalllU CIoco0.



JleliCTBUTEJbHbBIE YHCJIA
BrInycKHUK HayqUTCA:
1) Hcnonp30BaTh HaYalbHbIE MPEACTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX YHCET;

2) BJ'IaI[GTB IIOHATHUEM KBAaAPATHOI'O KOPHS, IPUMEHATE €I'0 B BEIYHUCIICHUAX.

BBIHYCKHI/IK IMOJIYYUT BO3MOXKHOCTB:
3) Pa3zButh MMPEACTABIICHHUE O YHUCJIE U YUCJIOBBIX CUCTEMAX OT HATYpaJbHBIX 10 ,HefICTBI/ITeJII)HI)IX

YUCEIl; O POJIM BBIUMCICHUH B YEJIOBEYECKOU IPAKTHUKE;
4) Pa3BuTh U yriayOUTh 3HAHUS O ACCATUYHOM 3aITUCH JCHCTBUTEIILHBIX YUCEI(TIEPHOANMUYCCKUE
HETEePUOANYECKHUE IPOOH).

H3mepenusi, npUOJIHKEHUS, OLICHKH
BrInyCKHMK Hay4duTCs:
1) Hcnonb30Bath B X0JI¢ PEIICHUH 3a/1a4 DJIEMCHTAPHBIC MTPEICTABICHHS, CBA3aHHBIC C

HpI/I6HI/DK€HHI>IMI/I 3HAa4YCHUSIMU BCIINYNH.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:
2) TloHSTB, YTO YMCIIOBBIC JaHHbBIC, KOTOPBIC HCIOIB3YIOTCS ISl XapaKTEPUCTHKH 00BHEKTOB

OKpYKaromero Mupa, ABJISIFOTCA ITPEUMYIICCTBCHHO HpI/I6J'II/I)KeHHBIMI/I, 4TO 110 3aIllMCH
HpI/I6HI/I)KeHHBIX 3Ha‘{eHI/II71, COACPIKAIIUXCS B I/IH(1)OpMaI_II/IOHHBIX HCTOYHHUKAX MOKHO CYAUTb O
IOTpCIIHOCTHU HpI/I6J'II/I)K€HI/I$I;

3) HOHHTL, 4TO NOTrpCUIHOCTL PE3yJibTaTa BBIUMCIICHUM JOJDKHA OBITE cousmMepuma €
MOrp€IIHOCTBIO UCXOAHBIX JaHHBIX.

AJaredpanyeckye BbIpaKeHHS
BhInmyckHUK Hay4uTCs:
1) Bnaners MOHATHAMH «TOXIECCTBO», «TOKISCTBEHHOE ITPE0Opa30BaHUEY, PEIaTh 3a1auH,

cojiepkaiire OyKBeHHBIE JaHHbIE, paboTaTh ¢ popMysIaMu;

2) BbInoaHATE MPeoOpa30BaHUs BBIPAKCHUH, COACPIKAIIUX CTEICHH C ISIBIMH MTOKA3aTeNIIMH U
KBaJpaTHBIC KOPHU;

3) BBINOIHATE TOXECTBEHHBIC MPEOOPA30BaHUs PAIIHOHATBHBIX BRIPAKECHHI HA OCHOBE TPABHII
JeMCTBUIM HaJl MHOTOWIEHAMHU U alire0pandyeckuMU Jpo0simMu;

4) BBINONHAITH Pa3iokKEHHE MHOTOWICHOB HA MHOKUTEIIH.

BBIHYCKHI/IK MMOJIYYHUT BO3MOKHOCTB:

5) HayLII/ITLCSI BBITTIOJIHATH MHOT'OIIArOBBIC HpCO6pa3OBaHI/I$I pallnOHAJIBHBIX BLIpa)KeHHﬁ, MIPpUMCHAA

HMIMPOKHIA HAabOp CIOCOOOB U MPUEMOB;

6) BBITYCKHUK MOJyYUT BO3MOKHOCTb:

7) TIpuMeHsATh TOXKIECCTBEHHbBIC TPE0OPa30BAHMUS IS PEIICHHS PA3IHYHbBIX 3a/1a4 U3 PAa3THIHBIX
pa3zienoB Kypca (HanpuMmep, s HaXO0XKICHUST HAWOOJIBIIIETO U HAMMEHBIIIETO 3HAYCHUS
BBIPAKEHUS).

YpaBHeHus

BeInmyckHHMK Hay4dnTCs:
1) Pemiate OCHOBHBIC BUIBI YPABHEHHUI C OJIHOM MEPEMEHHOM, CHCTEMBI IBYX YPaBHEHUH CABYMS

NEPEMECHHBIMHU



2) TloHnMaTh ypaBHEHHE KaK BaKHCHIITYIO MATEMATHUCSCKYIO MOJIEIb JJIsl OTIMCAHUS M U3yUYCHUS
Pa3HOO0Pa3HBIX pealbHbIX CUTYALUH, pelIaTh TEKCTOBbIE 3a/1a4H anre0pandyeckKuM METOIOM;

3) IlpumensaTh rpaduuecKkue MPEICTABICHUS I KCCIICAOBaHUS YPABHEHHN, NCCIICIOBAHUS U
pElIeHUs CUCTEM YPaBHEHHM ¢ ABYMS NIEPEMEHHBIMU

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:
4) OgnaaeTh CHCNHUATBHBIMY TPUEMAMH PEILICHUS] YPABHECHUN M CHCTEM YPaBHEHHIA; yBEPEHHO

MIPUMEHSITH allliapaT ypaBHEHUH JJIsl pEIIeHUsS pa3HOOOpa3HBIX 33729 U3 MATEMATHKHU, CMEKHBIX
MPEIMETOB, MIPAKTUKU;

5) IlpumeHnsaTh rpapuyuecKue MPEeICTABICHUS I HCCIICAOBaHUS YPABHEHHI, CHCTEM YpaBHECHUHA,
cojiepkaimx OyKBeHHbIC KO PHUITUEHTHI.

HepaBeHncTBa
BrInnyCKHHMK Hay4duTCs:

1) TloHuMaTh U MPUMEHSITH TEPMUHOJIOTUIO H CHUMBOJIMKY, CBSI3aHHBIC C OTHOILICHHEM HEPaBEHCTBA,
CBOMCTBA YUCIIOBBIX HEPABEHCTB;

2) Pemarh JuHEHHBIC HEPABEHCTBA C OJJHOM MEPEMEHHOW M UX CHCTEMBI; PEIiaTh KBaJPAaTHBIC
HEPaBEHCTBA C OMOPON Ha rpaduuecKue MpeIcTaBICHHS;

3) IlpuMmeHATH anmapar HEpaBEHCTB, U PEIICHUS 3a/1a4 U3 Pa3IMYHbIX pa3/IeiioB Kypca.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb HAY4YHUTHCS:
4) Pa3zH000pa3HBIM MPUEMaM JJOKa3aTeIbCTBA HEPABEHCTB; YBEPCHHO IIPUMEHSTH alapar

HEPaBEHCTB, ISl PEIICHUS Pa3IMYHBIX MAaTEMATHYECKHUX 3a/1a4 U 337a4 U3 CMEKHBIX IIPEIMETOB,
MPAKTUKH;

5) TlpumeHsTh rpaduuecKue MpeACTaBICHHS IS HCCIICIOBaHHS HEPABCHCTB, CHCTEM HEPABEHCTB,
cojiepKalux OyKBeHHbIE KO3 (DUITUECHTHI.

OcHoBHBbIC NOHATUSA. UKncJI0BbIe PYHKIINY
BrInycKHHUK HayquTCSA:
1) TToHMMAaTh U UCMOJIB30BaTh PYHKIIMOHAIBHBIC TOHATHUS U A3bIK ( TEPMUHBI, CHMBOJIUYECKUE

0003HAYEHHUS);

2) Crtpouts rpaduKH IeMEHTapHBIX QYHKIHIT; HCCIEI0BATh CBOWCTBA YUCIOBBIX (QYHKIHIA Ha
OCHOBE M3YUYCHUS MMOBEJICHUS X TPapHKOB;

3) TlonuMaTh QYHKIUIO KaK BaKHEHIITYIO0 MaTEMaTHUECKYIO MOJIEINb JJIsl OTIMCAHMUS TPOIECCOB U
SIBJIGHUN OKPY>KAIOILEro MUpPa, IPUMEHSTh (PYHKIIMOHAJIBHBIH SI3BIK JIJIS1 ONUCAHUS U
HCCIIETOBaHMS 3aBUCUMOCTEN MEX1y PU3NYECKUMH BeIMYMHAMHU

BBINTyCKHHMK NOJIyYUT BO3MOKHOCTh HAYYHUThCS:
4) TIpoBOAMTH MCCIICIOBAHUS, CBA3aHHBIC C U3YUYCHUEM CBOWCTB (DYHKIIMH, B TOM YHCIIE C

HCIOJIb30BAaHUEM KOMIIBIOTEPA; HA OCHOBE I'pa()MKOB U3YyUEHHBIX (PYHKLUH CTPOUTH Oojiee
CJIO’KHBIE TpaQUKH (KYCOYHO- 3a/IaHHBIE, C «BBIKOJIOTHIMUY» TOUYKAMH H T. II.)

5) wucnonp30BaTh PYHKIMOHAIBHBIE IPEICTABICHUS U CBOMCTBA (DYHKIMH JUTS PELICHHS
MaTeMaTHYECKUX 3ajjad U3 pa3IMuHbIX pa3/ieloB Kypca.

YucJi0BbIe 0C/IE10BATEIbHOCTH
BbInmycKHUK Hay4uTCS:




1) TloHMMAaTh U UCIIONB30BATh A3bIK MOCIIEAOBATEIBHOCTEH (TEPMUHBI, CHMBOJIMYECKUEC
0003HaYCHHUS ),

2) TlpumensaTb HOpPMyIIbI, CBSI3aHHBIC C ApU(PMETHICCKON M T€OMETPUIECKON MPOrPECCUei, 1
anmapar, COPMHPOBAHHBIN NIPU U3YYCHHUH JAPYTHX PA3lIENIOB Kypca, K PEHICHUIO 33/1a4, B TOM
qrClie, ¢ KOHTEKCTOM M3 PEeaTbHOMN KH3HU.

BbINyCKHMK ITOJIyYUT BO3MOKHOCTb HAYYUTHCS:
3) Pemarh KOMOMHHUpPOBAHHBIC 32/1a41 C IPUMEHEHHEM (OPMYJI I1- T'O YWICHA K CYyMMBbI IIEPBBIX

YJICHOB apu(METHUECKON U T€OMETPUIECKOHN MPOTPECCHiA, TPUMEHSISI IIPH STOM armapar
YPaBHEHHUI U HEPABEHCTB;

4) TloHumath apupMETHICCKYIO H TEOMETPUUCCKYIO MIPOTPECCUH KaK (DYHKIIUH HATYPaITbHOTO
apryMeHTa; CBA3bIBaTh apU(PMETHUECKYIO IPOrPECCHUI0 C TMHEHHBIM POCTOM, TEOMETPUUECKYIO —
C 3KCIIOHEHLMAJIbHBIM POCTOM.

OnucarejabHasi CTATHCTHKA

BbInycKHHUK HAay4YHTCS UCIIOJIB30BATh MIPOCTEHIIINE CIIOCOOBI IPECTABICHUS U aHAIN3a
CTAaTUCTHYCCKHUX JAHHBIX.

BBINyCKHHUK TOTYyYUT BO3MOXKHOCTh MTPUOOPECTH MEPBOHAYATIBHBIN OIBIT OpraHu3aluu coopa
JTAHHBIX IPU TPOBEACHUH OTPOCa OOIIECTBEHHOTO MHEHUS, OCYIIECTBIIATh UX aHAIN3,
MPEJICTABIIATh PE3yNIbTaThl OIIPOCca B BUIE TAOIUIIbI, THATPAMMBI.

Cavuaiinble COOBLITHSI M BEPOSITHOCTh

BbINyCKHUK HAYYUTCS HaXOJIUTh OTHOCUTEIHHYIO YAaCTOTY U BEPOATHOCTH CITy4aifHOTO COOBITHS.
BrinmyckHHUK MOYYUT BO3MOKHOCTH MPUOOPECTU OMBIT MPOBEACHUS CITyYalHbIX SKCIICPUMEHTOB, B
TOM YHCJIE, C TOMOIIbIO KOMITBIOTEPHOTO MOAEIUPOBAHUS, HHTEPIPETALUU UX PE3YIbTATOB.
KomOunaTopuka

BhIycKHHUK Hay4dHTCS peliaTh KOMOMHATOPHBIE 33/1a4U Ha HaXO0KJCHHE YhClia 00BEKTOB WIIH
KOMOHMHAIHA.

BBINTyCKHHUK OJIYYUT BO3MOKHOCTh HAYYUTHCSI HEKOTOPBIM CHEUATbHBIM PUEMaM PELICHUS
KOMOMHATOPHBIX 3a]1a4.

CoaepskaHue y4e0HOro nmpeamMmera

AJredpa

Aaredpanyeckne BbIpaskeHHsl. bykBeHHbIE BbIpaskeHUs (BBIpaXKEHMsI C NepeMeHHbIMU). YncioBoe
3Ha4yeHne OyKBEHHOro BbIpakeHHs. JlomycTumble 3HaueHUs nepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX
BBIPQXEHUII Ha OCHOBE CBOICTB apudmernyeckux AelcTBUN. PaBeHCTBO OYKBEHHBIX BBIPAKEHM.
Toxnectso.

CreneHb ¢ HaTypalbHBIM MOKa3zaTeleM W €€ cBoucTBa. OAgHOWIEHBI W MHOrowieHbl. CTeneHb
MHorouneHa. Cino)keHue, BBIUUTAHUE, YMHOXKEHUE MHOTOUJIEHOB. POPMYIIbl COKPAIIEHHOTO YMHOXEHUS:
KBaJpaT CyMMBI M KBajapaT paszHoctu. Dopmyna pasHocTH KBaaparoB. [IpeoOpazoBaHume 11€510T0O
BBIPAYKEHHS B MHOTOWIEH. Pa3nokeHne MHOrOWIEHOB Ha MHOKHUTENU. MHOTOUJIEHBI C OJHOM NIEPEMEHHOM.
Kopens MHOTOWIeHa. KBaipaTHBIN TpEeXUiieH; pa3iokKeHNe KBAIPaTHOTO TPEXUYJI€HAa Ha MHOKHUTENH.

Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO anreOpandeckoil apoOu. CrokeHue, BBHIYUTAHMUE,
YMHOKEHUE, JIeJIeHre anredpandeckux apoodeif. CteneHsp ¢ 1eabIM MoKa3aTeleM U €€ CBOMCTRA.

PammmonansHbIe BBIPpAXXCHUA U UX HpCO6pa3OBaHI/I$I. I[OKaSaTeHBCTBO TOXKIACCTB.



KBagparusie kopau. CBoiicTBa apu(MeTHUECKUX KOpPHEH M HMX NPHUMEHEHHE K MpeoOpa3oBaHHIO
YHCIIOBBIX BBIPAKEHUH U BBIYMCICHUSM.

YpaBHeHnusi. YpaBHeHue ¢ oqHoi nepemeHHol. KopeHb ypaBHeHus. CBOWCTBA YUCIOBBIX PABEHCTB.
PaBHOCHUIIBHOCTH YpaBHEHUI.

JIuneiinoe ypaBaenue. KBanparnoe ypaBHeHue: hopmMyia KOpHeH KBaJIpaTHOro ypaBHeHHs. Teopema
Buera. Pemenue ypaBHEeHMH, CBOASIIMXCS K JJUHEWMHBIM U KBaapaTHbIM. [Ipumepsl pemieHus ypaBHEHHM
TpPETheH U 4eTBepTON creneHell. Pemenue 1poOHO — pallMOHAIBHBIX ypaBHEHUH.

VYpaBHeHue ¢ AByMsi HepeMeHHbIMU. JIMHeWHOe ypaBHEHHE C JByMSl MEpEMEHHBIMU, HPUMEPHI
pellIeHNs] ypaBHEHUH B 1IEJIbIX YHCIIaX.

CucremMpl ypaBHEHUH ¢ JBYMs IlepeMEHHBIMU. PaBHOCMIIBHOCTBH cucTeM. CHCTEMBI IBYX JIMHEHHBIX
ypaBHEHUH C IByMs IepeMEHHbIMU. PellleHne cucteM ypaBHEHUH MOACTAHOBKOM U ciioxkeHueM. [Ipumepsl
peLICHUS HEITMHENHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a1a4 aJIF€6paI/I‘ICCKI/IM CIIOCOOOM.

JlekapToBbl KOOpAWMHATBHI Ha IUIOCKOCTU. ['paduueckass uHTepnperanys YpaBHEHUS C JBYMs
[EPEMEHHBIMM; YIJI0BOM KO3((UIMEHT MNpsAMON; yCIOBUE MApaJUIEIbHOCTH MpsMbIX. ['paduxu
MPOCTEUIINX HEIIMHEHHBIX YpaBHEHMIA: mapaboia, runep0oia, OKpy>KHOCTb. [ padudeckas nHTepIpeTaIus
CUCTEM YPAaBHEHHUH C IBYMs IEPEMEHHBIMH.

HepaBencrBa. UucnoBble HEpaBEHCTBA U UX CBOWCTBA.

HepaseHcTBO ¢ 0HOM nepeMeHHON. PaBHOCUMIIBHOCTE HEPaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJJHOU
nepemenHoi. KBanpaTHsie HepaBeHCcTBa. CUCTEMBI HEPABEHCTB C OJTHOM MIEPEMEHHOM.

DYyHKUMH

OcHoBHbIE TOHATHUS. 3aBUCUMOCTH Mexay BenuuuHamu. llonarue ¢yHkuun. OO6nacTh
OIpeNieJIeHUus] U MHOXeCTBO 3HaueHuM QyHkuuu. CnocoObl 3amanus ¢GyHkuuu. ['padux  QyHKIUH.
CpoiicTBa (yHKUIMH, UX oToOpaxeHue Ha rpaduke. [Ipumepbl rpadUKoB 3aBUCHMOCTEH, OTPa)KarOLIUX
peaJIbHBIE NPOLIECCHI.

YucaoBble ¢QyHkuuu. QDYyHKIWU, ONUCHIBAOIINE TPIMYI0 U OOpaTHYH MPOMOPIHUOHAIHHYIO
3aBUCUMOCTH, UX rpaduku u cBoiicTBa. JIuHeiliHas QyHkius, ee rpapuxk u cBoiictBa. KBaaparuunas
¢byHkus, ee rpaduk u cpoiictBa. CteneHHble QYHKIUU ¢ HATYpaJIbHBIM HOKa3aTeseM 2 U 3, ux rpaduxu

u cBojicTBa. I'padmku dynximit y=yx , y=3x, y=Ix|.

YucaoBble mociaenoBareJbHOCTH. [loHsATHE  4YMCIOBOM  MOCHENOBATENbHOCTU.  3aJaHueE
MOCJIEIOBATEIFHOCTH PEKKYPEHTHOU (HopMyIoit u popMyIIoH I — To 4IeHa .

Apudmernueckass 1 reomerpuueckas nporpeccur. @opMynasl I — To wieHa apuPMETHYEeCKOl U
reOMEeTPUYECKON MpOrpeccHii, CyMMbl M- MEPBBIX WieHOB. M300pakeHne wieHOB apudMeTHyeckoil u
T€OMETPUYECKON ITPOrPECCUM TOYKAMU KOOPAUHATHOM ILNIOCKOCTH.

BepoTHOCTDL U CTATUCTHKA

OnucarenbHasi cratucTuka. [IpencraBneHue TaHHBIX B BUAE TaOiull, AuarpamM, rpaduKoB.
Cayuaiinas n3MeHUnBOCTh. CTaTHCTHYECKHE XapAKTEPUCTUKH HabOpa TaHHBIX: cpeliHee apupMeTHIecKoe,
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MCAHaHa, HanOoJIbIIEe H HANMEHBIIIEE 3HA4YCHUA, pa3Max. HpeI[CTaBHeHI/Ie (O) BBI60pO‘IHOM HUCCICIOBaHHUU.

CayuaiiHble COOBITHSI M BepPOSITHOCTB. [loHATHE O CilydyailHOM OIBITE M CIy4alHOM COOBITHH.
Yacrota ciy4yaiiHOoro coObITHs. CTaTUCTUYECKMM NOAXOJ K IOHATUIO BEPOSTHOCTU. BepostHOCTH
MIPOTUBOMNOJOXKHBIX cOoObITHI. He3aBucumble coObiTHs. YMHOXEHHE BeposTHocTed. JlocToBepHble u
HEBO3MOXKHBIE COOBITHSI. PABHOBO3MOXHOCTB cOoOBbITHIA. KITaccrueckoe ornpeneneHne BepOSTHOCTH.

KomoOunaropuka. Pemenne KoMOMHATOpHBIX 3amad mepedopoMm BapuaHToB. KomOuHaTopHOE
npaBuiIo yMHOKeHHsI. [lepecTtanoBku u pakropuan.

Jloruka u MHOKEeCTBA.

TeﬁpeTHKO-MHOMCCTBeHHBIe INNOHATHS. MHO)KGCTBO, 9JICMCHT MHOXXCCTBA. 3aIIaHI/I€ MHOXKECTB
MNEPCUUCIICHUCM JJICMCHTOB, XapaAKTCPUCTUUCCKHUM CBOMCTBOM. CTaHI[apTHLIe 0003HAYEHHUsI YHUCIIOBBIX
MHOXXCCTB. HYCTOC MHOX>KECTBO U €ro 0003Ha4YeHHE. HOI[MHO)KGCTBO. O6’L€I[I/IH6HI/IC U IICPCCCUCHHUC
MHOXXCECTB, Pa3HOCTb MHOKCCTB.

I/IJ'IJ'IIOCTpaI_II/IH OTHOLICHUH MECKAY MHOXCECTBAMHU C ITIOMOLIBIO JHUArpaMm Sﬁnepa-BeHHa.

9JeMeHTBI Joruku. Ilonsarue o PaBHOCHUIIBHOCTH, CIICAOBAHWH, y1'IOTp€6JICHI/II/I JOTHUYCCKHUX CBA30K
eciu..., mo..., 6 mom u mojibKo mom ciydae, JOrn4€CKUC CBA3KH U, UJIU.

MateMaTHKAa B MCTOPHYECKOM PAa3BUTHH

Uctopuss dopMupoBaHus TOHATHUA YHCIA: HATypajdbHble 4HCIA, JpOOH, HEAOCTATOYHOCTH
pallOHAJIBHBIX YHUCCIT IS TCOMETPUUCCKUX H3M€peHHﬁ, HppauOHAJIbHBIC YUCJIA. CTapI/IHHI)IG CHUCTEMBI
3anucu yucen. [Ipoou B BaBunone, Erunte, Pume. OTkpeiTre necaTHUHBIX ApoOeil. CTapuHHBIE CHCTEMBI
Mep. Jecsatuunble 1poOu M MeTpuueckas cucreMa mep. [losBieHue oTpunaTenbHbIX yucesnl U Hyas. JI.
Marnuukuii. JI. Diinep.

3apoxaeHue anreOpsl B Heapax apudmeruku. Anb- Xopeamu. Poxxnenne OykBeHHOM CUMBOJHKH. [1.
®epma, @. Buer, P. [lexaprt. Mcropus Bompoca O HaxoxIeHMH (opMyJd KOpHeH anredpanyeckux
YpaBHEHUM, HEpa3pelIMMOCTh B paJUKaiax anreOpanueckux ypaBHEHHM creneHH, Ooibiie yerbipex. H.
Tapranss, [x. Kapnano, H. X. A6ens, O. I'anya.

N300perenne mMerona KOOpAMHAT, MO3BOJISIOLIETO MEPEBOUTh T€OMETPUUECKHE OOBEKTHI Ha SI3bIK
anreOpsl. P. Jlekapt u I1. @epma. [Ipumeps! pa3nuyHbIX CUCTEM KOOPAMHAT Ha MIOCKOCTH.

3amaua Jleonapno IIuzanckoro (dubonauymn) o Kponukax, yuciaa GuboHauyn. 3aayda O MaxMaTHON
JIOCKe.

Hcroxkn Teopum BEpOSTHOCTEH: CTpaxoBoe aeno, azaptHelie urpel. [I. @epma u b. Ilackans. .
bepnymm. A. H. Konmoropos.



TemMaTHueckoe ILIAHMPOBAHKE NPeIMeTA

YMK 1O. H. Makapsbiues, H. I'. Munaiok, K. . Hemikos, C. b. CyBopoBa.

7 KJ1acc

Temariueckoe raHUpoBaHKE Kypca AJTeOphl B 7 KIIacce MPeICTaBIeHO B JIBYX BapHAHTAX.

Tlepsbiii apuarm COCTABIIEH U3 PACUETa YacoB, YKA3aHHBIX B 0a3MCHOM Y4eOHOM IUTaHE U MPEATIONaracT 3 4ac B HEJIENIO,

Beero 102 gaca.

Bmopoii sapuanm conepxur 120 yacoB arreOpsbI B TOJT, TAK KaK MPEIIONAracT BBSACHHE Kypca TeOMETPHH CO 2 YETBEPTH, 32
CYET 3TOr0 YBEJIMYMBACTCS KOJIMYECTBO YaCOB AJITEOPBL.

Llepsvuii 6apuarm
Nen/m Tema Kosmaecrso yacos
Bcero B Tom unciie KP

1 IToBTOpenue Kypca 5-6 kmacca 3 -
2 BrIpakeHust, TXKeCTBa, ypaBHEHHUSI 20 2
3 OyHKIMH 11 1
4 CreneHb ¢ HaTypabHbIM TOKA3aTeNIEM 11 1
) MHorowieHs! 17 2
6 DopMyITHI COKPAITIEHHOTO YMHOKEHHST 19 2
7 CHcreMbl IMHENHBIX YpaBHEHUI 16 1
8 IToropeHue 5 1
Beero 102 10
Bmopoii eapuarm
Nen/n Tema KosmuecrBo yaco

Bcero B tom unciie KP
1 [ToBTOpenue 5-6 knacca 3 -
2 BeipaskeHusi, TOKIeCTBa, YpaBHEHUS 22 2
3 OyHKIUH 14 2
4 CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeIeM 15 2
5 MHOro4IeHBI 20 2
6 @®opMyIbl COKPAIIEHHOTO YMHOXKECHUS 20 2
7 CucreMbl TUHEHHBIX YpaBHEHHH 17 2
8 [ToBTopenue 9 u 9 1
Bcero 120 13
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Ne/mn Tema KosmecrBo yacos
Beero B tom unciie KP
1 IToBTOpEeHue Kypca 7 kinacca 3 -
2 PanronaneHbIe TpoOHM U UX CBOKCTBA 20 2
3 KBaaparHbeie KOpHH 19 2
4 KBanparHbie ypaBHeHUS 21 2
5 Hepasencrsa 20 2
6 CreneHs ¢ LeNbIM MOKa3aTesieM. DJEMEHTbI CTATUCTHKHL 11 1
7 IToBTOpEeHne 8 2
Bcero 102 11
9 knacc
Nen/m Tema KosmuyecrBo yacoB
Beero B Tom unciie KP

1 IToBTOpEHME Kypca 8 kinacca 3 -
2 KBanparuunas ¢pyHKImsS 19 2
3 VYpaBHEHHUS 1 HEPABEHCTBA C OJJHOM NEPEMEHHOU 14 1
4 YpaBHEHMsI 1 HEPABEHCTBA C IBYMs IIEPEMEHHBIMU 17 1
) Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu 15 2
6 OneMeHThl KOMOMHATOPUKU 13 1
7 [ToBTOpEHUE 21 2
Bcero 102 9

YMK A.T'. MopakoBuu «Adaredpa, 7», «AJuareopa, 8», «Auareopa, 9

7 kiacc (102 yacoB B roj, 3 yaca B He/leJII0)

n/a Tema Bceero | B Tom unciie KP
1. MaremaTnueckui s13bIK. MaTeMaTuueckass MOAEb 13 1
2. JIunetinas GpyHKUmMs 13 1
3. JIuneitnas pyHKus 12 1
4, CreneHp ¢ HATYpaJIbHBIMIIOKA3aTEJIEM U €€ CBOMCTBA 9
5. CreneHb ¢ HaTypaJbHBIMIIOKA3aTelIeM U €€ CBOMCTBA 8 1
6. MHuorouwiensl. Onepanuy HaJIMHOTOYJICHAMA 15 1
7. Pasnoxxenne MHOrO4YJIEHOB HAMHOKUTEIN 16 1
9. OO06o0maroriee MOBTOPESHHUE 6

(BKJIIFOYAET B ceO0s DJIEMEHTHI ONTUCATENIb-HON CTAaTUCTUKH T10
MaTepuagaM [IpunokeHus, UMEIOIIEerocst B 3aJJa9HHUKE)
HToro 102 7
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8 kiacc (102 yacoB B roj, 3 yaca B He/IeJII0)

/1 Tema Beero | BTom uncne KP
1. | Anrebpandeckue 1poou 21 2
2. | ®ynkuus y = X. CBoMCTBa KBaJAPaTHOIO KOPHS 19 1
3. Keanparnunas ¢ynkius. OyHKIms y =x/x 17 2
4. | KBagpaTHble ypaBHEHUSI 20 1
5. | HepaBeHnctBa 16 1
6. O6o0marrmiee  MOBTOpeHUE (BKIOYAET B ceOsl dJIEMEHTHl KOMOWHAa- 9
TOPUKHU 110 MaTepuanaaMm [[punokeHus, IMEIOIIErocsl B 3aJJaYHHUKE)
Htoro 102 /
9 kaace (102 yacoB B roj, 3 yaca B HeJIeJII0 )
n/m Tema Beero | B tom unciie KP
1. PanmonanpHble HEPABEHCTBA M MX CUCTEMBI 14 1
2. Cucrembl ypaBHEHUH 18 1
3. UucnoBele QyHKIIUU 24 3
4, [Iporpeccuu 14 1
S. DneMeHThl KOMOMHATOPHUKH,CTATUCTUKH U TEOPUU BEPOSATHOCTEN 20 1
6. O6o01maroiee MOBTOPEHHE 12
Hroro 102 |7
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