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Pabouyast mporpamMma cocTaBiieHa Ha OCHOBE IOKYMEHTOB:

» @enepallbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIFHOIO CTaHJApTa OCHOBHOTO O0IIET0
o0pa3oBaHus, YTBEP)KICHHOT0 NpHKazoM MuHHcTepcTBa 0OpazoBanus PO ot
17.12.2010 Ne 1897 (c usmenenusimu ot 31.12.2015);

» ABTOpCKOW TporpamMMbl Ui 00IeoOpa3oBaTeIbHBIX yupexaeHuid. Anredpa. COOpHHK
pabouux mporpamMmm 7 — 9 kjaccel: mocobue s yuurtened oO0Ieo0pa3oBaTebHbBIX
opranuzauuit/ coct. T.A. BypmuctpoBa. — 2-¢ u3n. - M.: Ilpocemenue, 2014. ,
yTBEpKACHHONH MuHHUCTEpCTBOM 00pa3oBaHus U Hayku PO

[IporpamMma opueHTupoBaHa Ha paboTy mo yueOHukam: AnredOpa. 7 kiacc. 8 kimacc. 9 kiacc :
yueb.nms obmeodpaszoBar. yupexaenuii / [FO.H. Makaperues, H.I'.Munaiok, K.. Hemikos,
C.b.CyBopoga]; oz pen. C.A. TemsikoBckoro. — M.: [Ipocsemenne, 2014

|. Ilnanupyemble pe3y/ibTaTbl 0OCBOCHHS YUeOHOI0 MpeaMeTa

[Iporpamma  obecneuMBaeT  JOCTMXKEHHE — CIEAYIOUIMX  pPe3ylIbTaTOB  OCBOEHUS
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00IIIer0 00pa30BaHuUs:
JIMYHOCTHBIE:
1) chopMHpPOBaHHOCTH OTBETCTBEHHOI'O OTHOILICHHS K YYEHMIO, TOTOBHOCTh M CIIOCOOHOCTHU
00ydJaronmxcsi K caMOpa3BUTHIO M CaMOOOPA30BaHHIO Ha OCHOBE MOTHBAIIMM K OOYYEHHUIO U
MO3HAHHUIO, BBIOOPY JAaibHEWIero oopa3oBaHus Ha 0a3e OpPUEHTUPOBKHM B MUpe mpodeccuit u
npoecCUOHANBHBIX ~ NPEINOYTEeHU,  OCO3HAHHOMY  TIOCTPOCHHUIO  WHIAMBUAYAIbHON
00pa30BaTEIbHON TPACKTOPUH C YIETOM YCTONUMBBIX MTO3HABATEIBHBIX HHTEPECOB;
2) chopMHpPOBAaHHOCTh IIEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKH U OOILECTBEHHOM MPAKTHUKH;
3) chopmHupoBaHHOCTH KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILEHUU U COTPYJHUYECTBE CO
CBEPCTHHKAMHM, CTAPIIMMHU M MIIAJAIINMH, B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-
HCCIeI0BaTEeNIbCKON, TBOPUECKON U IPYTUX BUIAX JIEATEIbHOCTH;
4) yMeHue SCHO, TOYHO, TPAaMOTHO H3JaraTh CBOM MBICIIM B YCTHOW M MHChMEHHOW pedYH,
MMOHMMATh CMBICI TIOCTaBJICHHOMN 3aJ]a4M, BHICTPAUBATh apTyMEHTAILIUIO, TPUBOJIUTH MPUMEPHI U
KOHTPIPUMEDHI,
5) mpencTaBieHHe 0 MAaTEMAaTUYECKOM HayKe Kak cdepe YeIoBeYeCKOM NesATeIbHOCTH, 00 dTanax
e€ pa3BUTHsL, O €€ 3HAYUMOCTH ISl pa3BUTHS IMBUIIN3ALINY;
6) KPUTUYHOCTH MBIIUICHHS, YMEHUE PACIO3HABATH JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJIMYATh TUNOTE3Y OT (PaKTa;
7) KpeaTHMBHOCTb MBIIUICHHS, WHUIMATHBA, HAXOIYMBOCTb, AKTUBHOCTb IPU PpPEUICHUH
anredpandecKux 3aJad;
8) yMeHHe KOHTPOJIMPOBATh MPOLIECC U Pe3yIbTaT y4ueOHONH MaTeMaTHUECKON AeATEIbHOCTH;
9) ciocoOHOCTh K SMOIMOHATBHOMY BOCIIPUSITUIO MAaTEMAaTHYECKUX O0BEKTOB, 3a/a4, PEeIICHUH,
pacCyXIeHUN.

MeTamnpeaMeTHbIe:

1) ymeHme CcaMOCTOSTEIbHO IUIAHUPOBATh AJIBTCPHATUBHBIC IYyTH JOCTHIKECHHUS IIEJeH,
OCO3HAHHO BHIOMpaTh Hanbosee 3(PpPeKTUBHBIE CIOCOOBI peIIeHUs] YYEOHBIX U MTO3HABATEIBHBIX
3amay;

2) yMeHHE OCYIIECTBIATh KOHTPOJb IO PEe3yJlbTaTy M IO CIOcO0y JEHCTBHS Ha YpOBHE
MIPOM3BOJIEHOTO BHUMAHHUS M BHOCUTH HEOOXOIMMbIE KOPPEKTHBEI,

3) yMeHue aJeKBaTHO OIICHHMBATh IPABUIBHOCTh WM OIIMOOYHOCTH BBHITIOJHEHUS Y4eOHOMH
3a7a4yn, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PELICHNS;



4) OCO3HAaHHOE BIIAJICHHE JIOTMYECKUMM JEHCTBHSMM ONpEeNICHUs MOHATHH, 00001eHus,
YCTaHOBJICHHSI aHAJIOTUH, KJIACCU(DUKAIIMKA HA OCHOBE CaMOCTOSITEILHOTO BIOOpa OCHOBAHHUM M
KPUTEPUEB, YCTAHOBJIEHUS POJIO-BUIOBBIX CBA3EH;

5) yMeHue ycTaHaBIMBaTh MPUUUHHO-CIIEICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKOE PacCyXJIEHUE,
YMO3aKJIl04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTHUN) U BBIBOJIBI;

6) ymeHHe co3/laBaTh, NPUMEHATh U MPEoOpPa3OBHIBATH 3HAKOBOCUMBOJIMYECKUE CPENICTBA,
MOJIEJIM U CXEMBI JUJIs peIIeHHs] YUeOHBIX U MO3HABATEIbHbBIX 33/1a4;

7) yMeHHE OpraHU30BbIBaTh Y41€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTh C YUUTEIIEM
U CBEPCTHHKAMHU: ONpEAeNATh LM, pacnpeneneHue ¢GYHKIUH U poyie  y4aCTHUKOB,
B3aMMOJICHCTBHE M OOIIHME CrocoObl paboThl; yMeHHe paboTaTh B TPYIIE: HAXOAWUTH oOIIee
peleHre M pasperiath KOH(QIMKTBI Ha OCHOBE COIJIACOBAHMS MO3ULUN M yuy€Ta HMHTEPECOB;
CIIymaTh napTHépa; GopMyaupoBaTh, ApryMEHTUPOBATh U OTCTAaUBAaTh CBOE MHEHHUE;

8) cdopMupOBaHHOCTh Y4eOHOW M OOIIEMONBF30BATEIHCKON KOMIIETEHTHOCTH B OOJACTH
WCIIOJIb30BaHUsl MH(POPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHonoruit (MKT-kommneTeHTHOCTH);
9) nepBoHayalIbHbIE NPEACTABICHHUS 00 UAESIX U O METOAAX MaTeMaTHKH Kak 00 YHUBEPCaJIbHOM
A3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJICTTMPOBAHUS SIBJICHUN U TPOIIECCOB;

10) ymeHue BUAETh MAaTEeMaTHYECKYIO 33/ayy B KOHTEKCTE HPOOJIEMHOH CHUTyalluu B IPYIHX
JUCLUILINHAX, B OKPYKAIOIIEH KU3HU;

11) ymeHue HaXoAWTh B PA3IMYHBIX MCTOYHHKAX MH(POpMALUIO, HEOOXOAUMYIO Ui PELICHUS
MaTeMAaTUYECKUX NpoOJeM, W MPEACTaBIATh €€ B MOHATHOH (opMme; NPUHUMATh pEIlEHUE B
YCIIOBUSIX HEMOJTHON M N30BITOYHON, TOUHOM U BEPOSITHOCTHOM MH(pOpMAIINU;

12) ymeHue NOHUMATh W MCIOJIB30BaTh MATEMaTHUYECKUE CPEJICTBA HAIIAAHOCTU (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) UI WUTIOCTPALUH, UHTEPIIPETALIUY, apTyMEHTALIUY;

13) ymeHue BbIABUraTh TUIIOTE3b] IPU PELIEHUN YYEOHBIX 3a/1a4 U IOHUMAaTh HEOOXO0AUMOCTb MX
IIPOBEPKH;

14) ymeHue mNpPUMEHATh HWHIYKTHBHbIE M JEIYKTUBHBIE CIIOCOOBI pACCyXIEHUH, BHUICTbH
pa3IuyHbIE CTpATErnu pPEeLICHMs 3a/1a4;

15) moHMMaHWE CYIIHOCTH QJrOPUTMUYECKMX MPEANUCAHUM U yMEHHe JeHCTBOBaTh B
COOTBETCTBUH C IIPEIIOKEHHBIM aJITOPUTMOM;

16) ymeHue caMOCTOSITEIbHO CTaBUTh LIEJIH, BHIOUPATh U CO3[aBaTh AJTOPUTMBI Ul PEIICHUS
y4eOHBIX MaTeMaTHYECKUX pobiem;

17) yMeHue I1aHupoBaTh U OCYLIECTBIATH AESITEIbHOCTb, HANPABIECHHYIO Ha peIllEeHUE 3ajad
HCCIIEI0BATENIbCKOIO XapaKTepa.

npeaMeTHbIe:

1) ymeHue paboTaTh ¢ MaTeMaTHMYECKHMM TEKCTOM (CTPYKTypHUpOBAaHHE, H3BIICUECHUE
HeoOXoIMMO uH(pOpMalMM), TOYHO M TPAaMOTHO BbIpaXKaThb CBOM MBICIM B YCTHOM U
MMCBMEHHOW pEYd, NPUMEHSs MaTeMaTHYECKYyl0 TEPMHHOJIOTHI0 M CHUMBOJIHUKY, HCIIOJIB30BATh
pa3inuyHbIe S3BIKM MATEeMaTUKU (CIIOBECHBIH, CHMBOJIUYECKUH, Tpaduueckuii), 000CHOBHIBATH
CYXJIEHUs, TPOBOJIUTH KJIACCU(PHKAIINIO, JOKA3bIBATh MATEMATUUYECKHUE YTBEPKICHUS;

2) BnajeHue 0a30BbIM IMOHATHMHBIM amnmapaToM: UMETh NPEACTABICHHWE O 4YHCJE, BIaJeHHE
CHUMBOJIBHBIM SI3BIKOM aire0pbl, 3HAHUE 3JIEMEHTApHBIX (YHKIMOHAIBHBIX 3aBUCHUMOCTEMH,
(hopMHpOBaHHUE MPEJCTABICHUN O CTaTUCTUYECKHUX 3aKOHOMEPHOCTSIX B PEAJbHOM MHUpPE U O
pa3NIMYHBIX CIOCO0AaX HX M3y4eHHus, 00 OCOOEHHOCTSX BBIBOJOB M IPOTHO30B, HOCSLIMX
BEPOSTHOCTHBINA XapakTep;

3) yMeHME BBINOJMHATH ajireOpandecKkue MpeoOpa3oBaHMsS pPALMOHAIBHBIX BBIPAXKEHUH,
NPUMEHITh UX JJI1 peleHUs Y4eOHbIX MaTeMaTH4YeCKUX 3aJad U 3a/ay, BO3HUKAIONIUX B
CMEXHBIX YUeOHBIX IpeMeTax;

4) yMmMeHHe NOJB30BaThCS MaTeMaTHUYECKMMHU (QOpMyJaMH U CaMOCTOSITENIBHO COCTaBIIATH
(dopMysbl 3aBUCHMOCTEH MEXIy BEJIMYMHAMU Ha OCHOBE OOOOIIEHHS YaCTHBIX CIy4aeB M
IKCIIEPUMEHTA;



5) yMeHue pelaTth JMHEWHbIe U KBaJApaTHBIC YPaBHEHUS U HEPABEHCTBA, a TAK)KE MPUBOJUMBIE K
HUM YpaBHCHHA, HCPABCHCTBA, CUCTCMbI, IPUMCHATH rpa(bnqecm/le NpeaACTaBJICHUA JIdA
pELIECHNs] U UCCIICIOBAHUS YPABHEHUN, HEPABEHCTB, CUCTEM; NPUMEHSTH MOJYYEHHBIE YMEHUS
IJId pCUICHUA 3aaa4 U3 MaTEMAaTUKH, CMEKHBIX IPEAMETOB, IIPAKTHUKHU

6) oBIIaJIeHUE CUCTEMON (PYHKIIMOHAIBHBIX MOHATHH, () YHKIIMOHATBEHBIM SI3bIKOM U CUMBOJIUKOH,
yYMEHHE CTPOUTh Tpaduku (QPyHKLHNMN, ONUCHIBATh UX CBOMCTBA, MCIOJB30BaTh (QYHKIMOHAIBHO-
rpaduueckue mpeAcTaBIeHUs IS ONMUCAHHMS U aHAIM3a MAaTEMaTHYECKHUX 3aJad M peabHBIX
3aBUCHUMOCTEI;

7) oBNageHHWE OCHOBHBIMU CIIOCOOAMH MPEACTABICHUS M aHajdn3a CTATHCTUYECKUX IaHHBIX;
YMCHHUC p€IIaTh 3aa4i Ha HAXOKACHHUC YaCTOThEI U BEPOATHOCTU CHy‘IafIHI)IX CO6I)ITI/II\/'I;

8) yMeHue NpPUMEHSTh W3yUYEHHBIE MOHSTHUSA, PE3yJIbTaThl U METOJbl IPHU PEIICHUH 3aJayu U3
pa3IMYHBIX pPa3AeioB Kypca, B TOM 4YHCIE 3a7ay, HE CBOIAIIMXCA K HEMOCPEICTBEHHOMY
NIPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

PAIITMOHAJIBHBIE YN CJIA

BbInycKHUK HAYy4YHTCS:

1) noHuMaTh 0COOCHHOCTH IECATHYHON CHUCTEMBI CUUCIICHHUS,

2) BJIAACTDh MMOHATUAMU, CBA3AHHBIMU C ACITIUMOCTBIO HATYPAJIbHBIX YHUCCII;

3) BBIpaXaTh 4YHCIAa B OKBUBAJCHTHHIX (opmax, BBIOMpas HaubOojee MOAXOIANIYI0 B
3aBUCUMOCTHU OT KOHKPETHOU CUTYyaluu;

4) cpaBHUBATh U YIOPSAIOYMBATH PAIMOHAIBHBIC YHCIIA,

5) BBITIOJIHATE BBIYUCIICHHUA C PAalAOHAJIBHBIMU YHUCIIaMH, COYCTAd YCTHLBIC W NHCBMCHHBIC
MPUEMBI BEIYUCIICHH, IPUMEHSTH KaIbKYJISATOD;

6) HCIIOJIB30BAaTh IIOHATHA W YMCHHA, CBA3AHHBIC C TIIPOINOPHUOHAJIBHOCTBIO BCJIIMYUH,
NPOICHTAMU B XOJI€ PEIICHUs MAaTEeMAaTHYECKUX 3allad W 3alad W3 CMEXKHBIX IPEIMETOB,
BBIITOJIHATH HCCJIOXKHBIC ITPAKTUYCCKUC paC‘-IéTBI.

BbINyCKHUK MOJTYYHUT BO3MOKHOCTD:

7) IIO3HAKOMUTHCA C NIO3UITMOHHBIMH CUCTEMaMH CUHCIICHUA C OCHOBAHUAMU, OTIIMYHBIMU OT 10,
8) yrinyOouTh U pa3BUTh NMPEJICTABICHUS O HATYPaJIbHBIX YHCIIaX M CBOMCTBAX JIEIIMMOCTH;

9) HayuuThCS HCHOJB30BATH NPUEMBI, PALHOHAIM3UPYIOMINE BBIYUCICHHUS, MPUOOPECTH
MIPUBBIYKY KOHTPOJIMPOBAThH BHIYHUCIICHUS, BBIOMPAs MTOAXO SN JIISI CUTYAIlUH CIIOCO0.

JEVMCTBUTEJBLHBIE UACJIA

BbInycKHHMK HAy4YUTCS:

1) cnonb30BaTh Ha4YAJIBHBIE IPEICTABIECHUS O MHOXKECTBE JIEHCTBUTEIbHBIX YUCEIT;

2) BIaAeTh MOHATUEM KBaJAPAaTHOTO KOPHS, IPUMEHSITh €0 B BBIUUCICHUSIX.

BbINyCKHUK MOJTY4YHT BO3MOKHOCTh:

3) pa3BUTh NPEJCTABICHNUE O YUCIIE U YUCIIOBBIX CUCTEMAX OT HATYPAJIbHBIX /10 I€UCTBUTEIbHBIX
YHCeN; O POJIM BBIYUCICHUH B YEJIOBEUECKONW MPAKTUKE;

4) pa3BUTh U yrIIyOUTh 3HAHMS O JECATUYHOM 3alMCH JAEHCTBUTENBHBIX YUCEN (MepUOANYECKUE
Y HEMepUuoaAnYecKue Apoodn).

U3MEPEHUMSA, IPUBJINKEHU A, ONIEHKHA

BbinmyckHUK HayunTCS:

1) ucnonb3oBaTh B XOJ€ pEILICHUs 3ajad dJIEMEHTAapHbIE IPEJCTAaBICHHS, CBSA3aHHBIE C
pUOIMKEHHBIMY 3HAUEHHUSMU BEJTUYHH.

BbInyCKHUK NOJYYHUT BO3MOKHOCTD:

2) NOHATH, YTO YHUCJIOBbIE JaHHBIE, KOTOPbIE HCIOJB3YIOTCS AJIsi XapaKTePUCTUKU OOBEKTOB
OKpY’KAalOIIer0 MHpa, SBISIOTCS MPEUMYLIECTBEHHO NPUOMMKEHHBIMU, YTO 10 3alHCU
MpUOIMKEHHBIX 3HAYEHHM, coepKalIuXcs B MHPOPMAIIMOHHBIX UCTOYHHUKAX, MOXKHO CYJIUTh O
MOTPELTHOCTH MPUOIHKESHHUS;



3) IMOHATH, YTO HOTPCHIHOCTL PpE3yJibTaTa BBIYMCIICHUI JOJIKHa OBITh cousmMepuma ¢
MOrp€uIHOCTbIO UCXOJHBIX JaHHBIX.

AJITEBPANYECKHUE BbIPAKEHUSA

BbInyCKHUK HAYYMTCS:

1) BmajmeTh MOHATHSAMHU «TOXKIECTBO», «TOXKIECTBEHHOE IpeoO0pa3oBaHUEy», pEIIaTh 3aJadH,
coJieprkaie OyKBeHHbIE JaHHbBIE; pad0TaTh C GopMyIamu;

2) BBINOJHATH PE0Opa30BaHMsl BEIPAKEHUH, COIEPIKALUX CTENEHH C LIEbIMU OKa3aTeIsIMU U
KBaJpaTHbIE KOPHHU;

3) BBIMOJIHATH TOXK/IECTBEHHBIE MPE0Opa30BaHuUs PALlMOHATIBLHBIX BBIPAKEHUI HA OCHOBE MPaBUI
NEHCTBUI HaJl MHOTOWICHAMH U alreOpandyecKuMu Jpo0siMHu;

4) BBIIOJHATH Pa3i0KEHNE MHOTOYWICHOB HA MHOKHUTEIH.

BbInyCKHUK MOJYYUT BO3MOKHOCTD:

5) HayuyuThCS BBINOJHATH MHOTOIIArOBBIE MPEOOPa30BaHMsS PALMOHAIBHBIX BbIPAXKEHU,
MPUMEHSIS IMUPOKHU HaOOp crIocOO0B U MPUEMOB;

6) TPUMEHSATh TOXKISCTBEHHBIE MPEOOPa30BaHUS Uil PEIICHUs 3a7a4 W3 Pa3IuvHBIX pPa3/IesioB
Kypca (HampuMmep, I HaXOXK/IeHUSI HanOOJIbIIer0/HauMEHbBILET0 3HAUCHUS BHIPAXKECHNUS ).

YPABHEHUA

BbInycKHUK HAYYHTCSI:

1) pemaTh OCHOBHBIE BBl PAIMOHANBHBIX YPaBHEHHH C OJHOW MEPEMEHHON, CUCTEMBI ABYX
yYpaBHEHHH C IBYMs IEPEMEHHBIMH;

2) IOHMMAaTh YPaBHEHHE KaK BRKHEUITYI0 MAaTEMATHYECKYIO MOEIb JIJIsl OMUCAHUS U U3yYCHHS
pa3Ho00pa3HBIX PeaTbHBIX CUTYAIMA, pEIIaTh TEKCTOBBIC 3a/1a4H aIreOpandecKuM METOIOM;

3) mpuMeHsITh rpadUvecKie MPEACTABICHUS IS UCCICIOBAHUS YPaBHEHHM, UCCICIOBAaHUS U
pEIIEHUs CUCTEM YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

BbInyCKHUK MOJYYUT BO3MOKHOCTh:

4) oBNaneTh CCUUAIBHBIMU MPUEMAMU PEUICHUST YPAaBHEHHWA M CHCTEM YPaBHEHHM; YBEPEHHO
MPUMEHSITH anmapaT ypaBHEHUH I pelIeHUs Pa3HOOOPA3HbBIX 3a7a4d U3 MATEeMATHKH, CMEKHBIX
IPEMETOB, IPAKTHKH;

5) npuMeHsITh rpaduvecKie MPEACTABICHUS TSl KCCIICAOBAHUS YPAaBHEHUH, CUCTEM ypaBHEHHM,
cojiepKaniux OyKBeHHbIE KOO DHUITMCHTHI.

HEPABEHCTBA

BbrinycKHUK HAYYUTCSH:

1) nmoHMMaTh W TPUMEHATH TEPMHHOJOTHIO W CHMBOJHUKY, CBS3aHHBIE C OTHOIIECHUEM
HEPAaBEHCTBA, CBOIMCTBA UMCIIOBbIX HEPABEHCTB;

2) peuiath JTWHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CHCTEMBI; peliaTh KBaJIpaTHbHIE
HEpaBEHCTBA C OMOPO Ha rpauuecKue MpeICTaBICHNUS;

3) mpuUMEHSATH ammapar HEpPaBEHCTB JJIS pPELIeHUs 3a7ad W3 pa3jMyYHbIX pPa3AesioB Kypca.
BbInyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCSH:

4) pa3HOOOpa3HBIM MpHEMaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPHUMEHSTH ammapar
HEpaBEHCTB JJIi pEIICHUs pa3HOOOpPa3HBbIX MaTeMAaTHUYECKHUX 3a7ad M 3aJad U3 CMEKHBIX
NPEAMETOB, MPAKTHKU;

5) mnpuMmeHsATh, TpaduyecKkue TMpeACTaBICHUS IS MCCIEJAOBaHUS HEPAaBEHCTB, CHCTEM
HEpPaBEHCTB, COJIepKaIUX OyKBEeHHbIE KO3()DULIUEHTBI.

OCHOBHBIE ITOHATUS. YUCJOBBIE ®YHKIIUU

BbInycKHUK HAYYHTCSI:

1) moHMMaTh M KCIOJIb30BaTh ()YHKIIMOHANBHBIC TOHATHUS U SI3bIK (TEPMHUHBI, CHMBOJIHNYECKHE
0003HaYeHMS ),



2) cTpouTh rpaduKy JIeMEHTapHBIX (PYHKLUMH; Mccae10BaTh CBONCTBA YMCIOBBIX (DYHKIMIA Ha
OCHOBE U3YYE€HUs MTOBEICHUS UX IPaPUKOB;

3) moHuMaTh (QYHKIHIO KaK BaKHEHUIIYI0O MaTeMaTHYECKYIO0 MOJIENb AJIsl OMHMCAaHUS POLECCOB U
SIBIIGHUH OKPY)KAIOIIEr0 MHpa, NPUMEHATh (DYHKUIMOHANBHBIM SI3bIK JJII OMNHMCAHUA W
UCCIIEIOBaHMS 3aBUCUMOCTEN MeX 1y (PU3MUECKUMH BETMUYUHAMU.

BbINyCKHUK MOJIYYUT BO3MOKHOCTD HAYUHUThCSH:

4) MpOBOAUTH HUCCIENOBAHUS, CBSI3aHHBIE C HM3yYCHHEM CBOWMCTB (DYHKIMIA, B TOM 4YHCIE C
WCIIONB30BAaHUEM KOMIIBIOTEpA; Ha OCHOBE TrpadMKOB HM3y4eHHBIX (DYHKIUH CTpOUTH OoJiee
CJIO’KHBIE TpauKH (KYCOYHO-3a/1aHHBIE, C «BBIKOJIOTHIMU» TOUKAMH U T. I1.);

5) wucnonp3oBaTh (GYHKIMOHAIbHBIE NPEJICTAaBICHUS M CBOMCTBA (GYHKUMH JJIs pELeHUs
MaTEMaTUYECKUX 3a7a4 U3 pa3IMuHbIX

YUCJIOBBIE TOCJTEJOBATEJIBHOCTHU

BbInycKHUK HAYYHTCSI:

1) moHMMaTe M WCHOJB30BATh S3BIK IMOCIEAOBATENBLHOCTEH (TEPMHUHBI, CHUMBOJIUYECKUE
0003HaYCHHS),

2) npuMeHATh (POpMYIIBI, CBA3aHHBIE C apUPMETHUECKON U T€OMETPUYECKON MPOrpeccusiMu, 1
anmnapat, cOpMHUPOBAHHBIN NPU U3YYEHHH JIPYTHX pa3[esioB Kypca, K PelIeHHUIo 3a/1ady, B TOM
YHUCJIE C KOHTEKCTOM U3 PEalibHOU KU3ZHH.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHThCS:

3) pemiaTh KOMOMHHPOBAHHBIE 33/1a4M C PUMEHEHUEM (POPMYI N-TO YWiEHA ¥ CYyMMBI MEPBBIX N
YJICHOB apu(PMETHUYECKOWM M TEOMETPUUYECKOW MPOTPECCHil, MPUMEHSsI TPU STOM armapar
YPaBHEHUH U HEPABEHCTB;

4) moHUMAaTh APUPMETHIECKYI0 M TE€OMETPUYECKYIO MPOrpPecCUu KaK (PYHKIIMU HATypajJbHOTO
apryMeHTa; CBA3BIBATh apU(METHUYECKYIO MPOTPECCUI0 C JIMHEHHBIM POCTOM, F€OMETPUYECKYIO
— € DKCIIOHEHIIUAJILHBIM POCTOM.

OIIUCATEJIBHASA CTATUCTUKA

BbINyCKHHK HAy4YUTCSl HWCIOJb30BAaTh INPOCTEHININE CIIOCOOBI NPEACTABICHUS M aHaIH3a
CTaTUCTUYECKUX JAHHBIX.

BbINyCKHHK MOJTYYUT BO3MOKHOCTH IIPHOOpECTH MEePBOHAYAIBHBIN OMBIT OPraHu3aluu coopa
JAHHBIX TpU MPOBEJCHUM OINpPOCa OOLIECTBEHHOIO MHEHMs, OCYUIECTBIATh WX aHaJU3,
IPEJICTaBIATh PE3YJIbTaThl ONpoca B BUJIE€ TaOJIULIbI, JUATPaMMBI.

CJIYYAMHBIE COBBITUS U BEPOSITHOCTD

BbINyCKHUK HAYYMTCSl HAXOJHWTh OTHOCHUTCIIBHYIO YacTOTy M BEPOSATHOCTH CIIy4alHOTro
cOOBITHS.

BbIyCKHUK  NMOJYYHT BO3MOKHOCTH IPHOOPECTH  OMBIT  MPOBEICHUS  CIIyYalHBIX
IKCIIEPUMEHTOB, B TOM YHUCJIC C TOMOIIBI0 KOMITBIOTEPHOT'O MOJICITUPOBAHUS, HMHTEPIIPETALIUN UX
PE3yJIbTaTOB.

KOMBUHATOPUKA

BbInycKHUK HAy4YHTCsl pemiaTh KOMOWHATOPHBIE 33/1a4l Ha HAXO0XJICHUE YHCIa 00BEKTOB WIIN
KOMOMHAIINAH.

BbINyCKHUK MOJTYYUT BO3MOKHOCTh HAYYUTHCS HEKOTOPHIM CIIEITHABHBIM MPUEMaM PEIICHUS
KOMOHMHATOPHBIX 3a]1a4.



1. Conep:kanue yueOHOro mpeaMera

APUDPMETHUKA

PaumnonanbHbie yncaa. Pacmmpenne MHOKECTBA HATYPAJIbHBIX YHMCEN O MHOKECTBA
nenslX. MHOXKECTBA LIENIBIX YKMCENI 10 MHOXKECTBA PAaLMOHANIBHBIX. PalMoHallbHOE 4YMCIIO KAk
OTHOILIEHHE M N , [Ie T — IIeJI0€ YUCII0, N — HaTypajbHOe. CTENeHb C 1eJbIM [T0Ka3aTeIeM.

JelictBuTeabHble yncaa. KBanpaTHslii kopeHb U3 uncia. KopeHb TpeTbel CTENEHH.
3anuch KOpHEH ¢ MOMOIIBIO CTENEHH ¢ IpoOHBIM NokazareneMm. [loHsaTre 006 uppanroHaJIbHOM
yucie. MppalMOHaIbHOCTh YHCIA M HECOM3MEPUMOCTH CTOPOHBI M JWAroHalu KBaJpara.
JlecsiTuunble NPUOMMKEHUS HPPALUOHAIBHBIX 4ucel. MHOXKECTBO JEHCTBUTENbHBIX YHCEI;
MIPEICTaBICHUE JECHCTBUTENBHBIX YUCEN OCCKOHEUHBIMM JAECATUYHBIMU IpoOsimu. CpaBHEHHE
nercTBUTeNnbHBIX uncen. KoopaunatHas npsimas. M3o0pakeHue yncen TOUKaMu KOOPJUHATHOM
psAMOM. YUCI0BBIE IPOMEKYTKH.

N3mepenusi, npudim:keHHus1, oueHKH. Pa3Mmepsl O0OBEKTOB OKpy»Karomero mupa (ot
JJIEMEHTapHBIX 4YacTUll 10 BceneHHOM), UIMTEIBHOCTh IMPOLECCOB B OKPYXKAIOLIEM MUPE.
Brinenenne MHOXHUTENS - CTENEHHW JACCATH B 3amucu 4ucia. [lpubmmkEHHOE 3HAYCHHE
BEJIMYUHBI, TOUHOCTH NpUOIkeHus. [Ipukuaka u oreHKa pe3yabTaToB BHIYMCICHUH.

AJITEBPA

Adaredpanyeckue BbIpaskeHusi. bykBeHHbIEC BbIpaK€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU).
UucnoBoe 3HaueHHE OYKBEHHOTO BbIpakeHHUs. JlOMycTHMbIE 3HAYCHHUS TEPEMEHHBIX.
[ToncTaHoBka BeIpa’keHHMI BMECTO TepeMeHHBIX. [IpeoOpa3oBaHne OYKBEHHBIX BBIPAKCHHM Ha
OCHOBE CBOMCTB apu(MeTHUeCKuX AeicTBUIl. PaBeHCTBO OyKBEHHBIX BhIpakeHUH. ToX1ecTBO.

Crenenb C HaTypaldbHBIM IOKa3areineM M €€ cBOMCTBAa. OJHOUYIEHBI M MHOTOWIEHBI.
Crenenp MHorowieHa. CiokeHUE, BBIUWTAHUE, YMHOXEHHE MHOroudjaeHoB. Dopmyisl
COKpalI€HHOIO YMHOXXEHHMsI: KBaJpaT CyMMbl M KBajpaT pa3HocTH. Popmyna pa3HOCTH
kBajapaToB. [IpeoOpa3zoBaHue LENOr0 BBIpaKEHUSI B MHOIOWIEH. Pa3noxkeHne MHOTOWIEHOB Ha
MHOKHUTEJIM. MHOTOUIeHbI ¢ OHOM nepeMeHHOoM. Kopenb MHOrounena. KBajapaTHelii TpEXUIEH;
pa3oKeHue KBapaTHOro TPEXUIEHA HA MHOKHUTEIH.

Anrebpanueckas 1poOb. OCHOBHOE CBOWCTBO anreOpamdeckoit apodu. CroxeHue,
BBIUUTAHUE, YMHOXKCHHUE, JIeJIeHne anredpandeckux apodeil. CTeneHp ¢ IeIbIM MoKa3aTeaeM U
€€ CBOMCTBA.

ParmonanbHbIe BeIpaskeHHs U UX ipeoOpa3oBanus. JJoka3aTeIbCTBO TOXIECTB.

KBanpatnasie kopau. CBoiicTBa apupMeTHUeCKUX KBapaTHBIX KOPHEH U WX IMPUMEHEHUE
K MMPeo0pa30BaHUIO YHUCIOBBIX BRIPAKEHUI U BEIYUCIICHUSIM.

YpaBHenusi. YpaBHeHue ¢ oaHoil mnepemeHHol. Kopenb ypaBHenus. CBoiicTBa
YHUCJIOBBIX PABEHCTB. PABHOCUIILHOCTh YPaBHEHUM.

Jluneitnoe ypaBHeHue. KsaapatHoe ypaBHeHue: ¢opMylna KOpHEH KBaApaTHOTO
ypaBHeHus. Teopema Buera. Pemenue ypaBHEHUM, CBOIAIIMXCS K JIMHEWHBIM M KBaJPATHBIM.
[Ipumepsl pemieHWs ypaBHEHHMH TpeThell | 4eTBEPTOM cremeHer. Pemenune apoOHO-
palMOHAIBHBIX YPABHEHUIA.

VYpaBHeHue c AByMs NepeMeHHbIMU. JIMHelHoe ypaBHEHHE C JIByMsI NEpPEMEHHBIMH,
MIPUMEPHI PEIICHUS] YPaBHEHUM B IIEJbIX unciax. CucTteMa ypaBHEHHM C IBYMs MEPEMEHHBIMHU.
PaBHOCHIIBHOCTB CUCTEM.

Cucremsl IBYX JMHEHHBIX YpaBHEHUH C JIBYMsS MEPEMEHHBIMH; PEIICHUE MOJACTAaHOBKOMN
u cioxxeHueM. [Ipumepsl pereHus: CuCTeM HEIMHENHBIX YPABHEHHM C IByMs IEPEMEHHBIMU.

Pemrenre TeKCTOBBIX 3a/1a4 alreOpandecKuM CrIocoO0M.

JlexapToBBl KOOpAMHATHI Ha MJOCKocTH. ['paduyeckas MHTepHpeTanus ypaBHEHUS C
JIBYMSI TIepeMEHHBIMHU. ['paduK JTWHEWHOTO YpaBHEHHS C JBYMS TIEPEMEHHBIMH; YIJIOBOU
K03 (QULIMEHT IPSIMOH; YCIIOBUE NApaUIeTbHOCTH MPSAMBIX. ['paduku mpocTeHmx HeTMHEHHBIX
ypaBHeHu#: mnapalona, runepbona, OKpYXKHOCTb. ['paduyeckas HHTEpHIpeTalus CHUCTEM
YpaBHEHUH C ABYMsI IEPEMEHHBIMH.



HepasencrBa. YucioBble HepaBeHCTBA M UX CBoHcTBAa. HepaBeHCTBO ¢  0OQHOMN
IIepeMEHHON. PaBHOCWJIBHOCTb HEpAaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
KBanpaTtHsie HEpaBeHcTBAa. CHCTEMBI HEPABEHCTB C OJIHOM MIEPEMEHHOM.

OYHKINU

OcHoOBHbBIE MOHATHSA. 3aBUCUMOCTH Mexny BenuduHamu. [lonstue ynkmuu. O6macts
ompejeNieHusT W MHOXEeCTBO 3HaueHWil ¢yHkiuu. CrnocoOwsl 3amanus (yHkuuu. ['padux
¢yukun. CoiictBa (yHKUMH, HX oToOpaxkeHue Ha rpaduke. IIpumepsr rpadpukon
3aBUCUMOCTEHN, OTPAJKAIOIIUX PEAJIbHBIE TPOLIECCHI.

YucaoBble  ¢Qynknuu. DyHKnmmM, oONUCHBAIOMUME NOpsIMyl0 U 0OpaTHYIO
MIPONOPIMOHATIBHBIE 3aBUCUMOCTH, X T'papuKu U cBoiicTBa. JIuHelnas QpyHkims, e€ rpagux u

cBoiictBa. KBanmparnunas ¢Qynkuus, e€ rpadux u cBoiictBa. CTemneHHble (QYHKUUU C

HATYpaIbHBIMH TI0Ka3aTenaMu 2 U 3, ux rpaduku u ceoiicTsa. I'paduku dpynxmmii y =x°,y =x° |

y=1[x|

YmncsioBble MocC/ae10BaTeIbHOCTH. [[OHITHE YMCIOBOM MOCIEI0BATENILHOCTU. 3aaHue
MOCJIeI0BATEIbBHOCTH PEKYPPEeHTHON (popMynol u Ghopmysioil n-ro uieHa. ApudmMeTudeckas 1
reoMeTpudeckas mporpeccur. DOpMynbl N-ro WieHa apuMETHIECKOM W TeOMETPUYCCKOM
nporpeccuif, CyMMBI TMEpBBIX N uieHOB. W3o00paxkeHue ujIeHOB apupMETHUECKOH U
F€OMETPUYECKOM  MPOrpPECCHid  TOYKAMH  KOOPAMHATHOM  IJIOCKOCTH.  JIMHEWHBIM U
SKCHOHEHIMAIBHBIN POCT. CII0KHBIE TPOLICHTBHI.

BEPOATHOCTDBb U CTATUCTHUKA

OnucaresqbHasi cTaTucTUKa. [IperncraBneHre NaHHBIX B BHAE TaONUIl, IUarpamu,
rpa¢ukoB. CiydaiiHas HM3MEHYMBOCTh. CTATHCTHUYECKHE XapaKTEpPUCTHKM HaOopa JaHHBIX:
cpelHee apu(pMETHUecKOoe, MeAHaHa, HauOoJblllee M HAUMEHbLIEE 3HAYCHMs, pa3Max.
[IpencraBnenue o BLIOOPOUYHOM HCCIIEOBaHHH.

Cayuaiinble cOOBITHSI M BepPOSITHOCTB. [IoHATHE O ciay4yailHOM ONBITE M CiIy4ailHOM
coObiTuM. YactoTa ciydaitHOro coObITHst. CTaTUCTUUECKUH MOAXOJ K MOHSTHIO BEPOSTHOCTH.
BeposiITHOCTH ~ TPOTHBOIOJIOKHBIX ~ cOOBITHH.  He3aBucumble  COOBITHS.  YMHOXKCHHE
BEpOSATHOCTEH. JlocTOBepHBIE M HEBO3MOXHBIE COOBITUS. PaBHOBO3MOXXHOCTb COOBITHI.
Kitaccuueckoe onpeneseHne BEpOSTHOCTH.

KomOunatopuka. Pemienne KOMOMHATOpPHBIX —3a7ad  IepedoOpoM  BapHaHTOB.
Komb6unatopaoe npasuiio ymHoxeHus. [lepectaHOBKH U (pakTOpHaIL.

JIOI'UKA U MHOXECTBA

TeopeTuK0O-MHOKEeCTBeHHbIE MOHATHSA. MHOXECTBO, 3JIEMEHT MHOXXECTBA. 3aJaHue
MHOXECTB TICPEUMCIICHUEM JJIEMEHTOB, XapaKTePUCTUUECKHM CBOWCTBOM. CTaHIapTHBIC
0003HaYCeHHsI YUCIOBBIX MHOXeECTB. IlycToe MHOecTBO U ero obo3HaueHue. [lonMHOkeECTBO.
OO0beaHEHNE W TIEPECEUYCHHE MHOXKECTB, PA3HOCTh MHOXECTB. WiumrocTparusi OTHOLIECHUH
MEKy MHOXXECTBAMHU C MOMOIIbIO AUarpaMm Ditnepa — BenHa.

JJieMeHTbl JIOTHMKH. [loHSATHE O pPaBHOCWIBHOCTH, CII€JJOBAaHUM, YIOTpeOieHue
JIOTUYECKHUX CBSI30K €CJIH ..., TO ..., B TOM U TOJIbKO B TOM CJIy4ae, JJOTUYECKUE CBSI3KH U, UJIH.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUHN

Hctopus hopMupoBaHus MOHATHS YUCIIA: HaTypalbHbIE YHCIa, APOOU, HEAOCTATOUYHOCTh
palMOHATBHBIX YUCEN ISl TE€OMETPUUECKUX U3MEPEHUM, uppaluuoHanbHble ynciaa. CTapuHHbIE
cucteMbl 3anucu uucen. J[poou B BaBuinone, Erunte, Pume. OTKpbITHE NECATHYHBIX TPOOEH.
Crapunnble cucteMbl Mep. [ecsatuunbie npoOu u MeTpuyeckas cuctema mep. llosBrenue
OTpHUIIATEIbHBIX YKced U HyJd. JI. Marnunkuid. JI. Ditnep.

3apoxaenue anreOpel B Henapax apudmeruku. An-Xopesmu. Poxaenune OyKBEHHOM
cumBosuku. I1. @epma, . Buer, P. Jlekaprt. icTtopus Bonpoca o HaxoxAeHUU (GopMyIl KOpHEH



anreOpanyecKuX ypaBHEHUH, HEpa3pelMMOCTb B pajuKajaX ypaBHEHUH CTeneHH, OoJblueit
yeTeipéx. H. Taptanss, Ix. Kapmgano, H. X. A6ens, D. Nanya.

N300peTenne MeTo1a KOOPIUHAT, MO3BOJIIOLIETO IEPEBOIUTh T€OMETPUYECKHE 00BEKTHI
Ha s3bIk anreopel. P. Jlekapt u II. ®depma. [Ipumepsl pa3auyHbIX CHUCTEM KOOpAMHAT Ha
IIJIOCKOCTH.

3anaua Jleonapno Iuzanckoro (duboHauum) o kponukax, ynucia Gubonayun. 3agava o
IIaXMAaTHOM TOCKE.

HcTokn Teopum BEPOATHOCTEH: CTpaxoBoe J1eno, asaprtHele urpsl. II. depma u b.
Ilackans. S. bepuymnau. A. H. Koamoropos.



I11.TemaTu4eckoe MNJIaHUPOBaAHHUE

8 kiacce
Ne HaumeHoBanue MonayJib BOCIMTATEJIbHOM MPOrpaMMbl Bcero | KoanuecrBo
n/n pa3jiesion YacoB | KOHTPOJIbHBIX
padort
1. | IloBTOpEHHME 3 -
2. | PanmonanbHble 23 2
Ipobu
3. | KBanpatabie 19 2
KOpHH
4. | KBanpaTHbie 20 2
ypaBHEHUS
5. | HepaBenctna 20 2
6. | CreneHb C LETBIM 11 1
MOKa3aTeseM.
DJIEMEHTHI
CTaTHCTHUKH.
7. | IloBTOpenue 6 1
Hroro 102 10




9 kJjacc

Ne HauMenoBanue MonyJsb BocnuTaTe 1bHOM Bcero KoanuecTtBO
n/n pa3aeJioB 4yacoB KOHTPOJIbHBIX
NPOrpamMmbl
pador

1.| IToBTOpEHUE 3 -

2.| KBagparuunast pyHKIMs 22 2

3.| UncnoBbie HEPABEHCTBA 7 1
U UX CBOMCTBA.
HepaseHnctBa ¢ ogHO#
MEPEMEHHOMN U UX
CUCTEMBI

4.| YpaBHeHus u 12 1
HEPABEHCTBA C OJTHOM
MIEPEMEHHOMN

5.| YpaBHeHus u 17 1
HEPABEHCTBA C ABYMS
NEPEeMEHHBIMU

6.| Apudmerndeckas u 13 2
reoMeTpuydecKas
Iporpeccuu

7.| DneMeHTHI 14 1
KOMOMHATOPUKH U
TEOPUHU BEPOSTHOCTEH.

8.| IloBTOpenue 14 1
HToro 102 9




