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Pabouasi nporpaMmma mno ajredpe cocTaBjieHa Ha OCHOBeE CJIeYIONIIUX
HOPMATHBHO-TIPABOBBIX TOKYMEHTOB:

l.denepanbHblii  TOCYAAPCTBEHHBIM OOpa30BaTEIbHBI CTAaHAAPT OCHOBHOTO
ob6mrero oopazoBanus ([Ipuka3z MunuctepcTBa oopa3zoBanus U Hayku PD ot 17 nexabpst
2010 . N 1897 "O6 yTBEPKACHUU benepaibHOTO rOCy1apCTBEHHOTO
00pa30BaTEIBLHOIO CTAHAAPTAa OCHOBHOTO 001Iero oopazoBaHus"

2.3akoH P® "OO6 obpazoannu B Poccuiickoit ®@eneparmu” ot 29.12.2012 N 273-
@3

3. COopauk paboumx mporpamMm. 7—9 Kiaccel : TOCOOME i yduTemnein
ob1eoOpa3oBar. opranu3anuii / [cocraButens T.A.bypmuctpoBal. — 2-¢ u3f., 100, —
M. : IIpocBemenue, 2014

4. OcHoBHasi oOpa3oBaTelibHAsl MpOTpaMMa OCHOBHOTO 0O0IIero o0pa3oBaHUs
MBOY «COII Ne 153»

INJIAHUPYEMBIE PE3VYJIBTATBI U3YUYEHUS KYPCA AJITEBPBI B 7
- 9 KJ1accax

[Iporpamma oOecreynMBaeT AOCTUKEHUE CIEIYIOUIUX PE3YJIbTaTOB OCBOEHUS
00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHUs:
JINYHOCTHBIE:

1) chopMuUpOBaHHOCTH OTBETCTBEHHOIO OTHOIIEHUS K YYEHHIO, TOTOBHOCTh W
CHOCOOHOCTH O00ydYaromMxcsi K CaMOpa3BUTHIO M CaMOOOpPa30BaHMIO HAa OCHOBE
MOTHBAIlMM K OOYYEHHUIO W TO3HAHMIO, BHIOOPY AasibHEWIIero oOpazoBaHus Ha 0ase
OPUEHTUPOBKHU B MHpeE Tpodeccuii 1 mpodhecCuoHaTbHBIX MPEANOYTEHUI, 0COZHAHHOMY
MOCTPOCHUIO WHIUBUIyAIbHOW 00pa30BaTEIbHON TPACKTOPUU C YUYETOM YCTOWUYUBBIX
MIO3HABATEIbHBIX HHTEPECOB;

2)  chOpMHUPOBAHHOCTH  LIEJOCTHOTO  MHPOBO33PEHHUS,  COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MIPAKTUKH;

3) chopMUPOBAaHHOCTh KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUH U
COTPYJHMYECTBE CO CBEPCTHHKAMH, CTAPLIIMMU M MIIAJIIMMH, B 00pa30oBaTEIbHOM,
OOILECTBEHHO TMOJIE3HOM, y4eOHO-MCCIIEI0BATENbCKOW, TBOPUYECKOM M JAPYTUX BHJAX
NEeSATENbHOCTH;

4) yMeHHE SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOU MBICIU B YCTHOW WM MUCHMEHHOM
peuu, TOHUMATh CMBICJI T[IOCTABJICHHOM 3aJlaud, BBICTpAWBaTh apPryMEHTAIHIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI;

5) mpeAcTaBiIeHUE O MAaTEMAaTHYECKOM HayKe Kak cepe 4eIOBEYECKON e TeIbHOCTH,
00 sTanax e€ pa3BUTHS, O €€ 3HAYUMOCTH JIJIS1 PA3BUTHSI [IUBUIIN3AIINN;

6) KPUTUYHOCTH MBIIUICHHUS, YMEHUE PAaCIO3HABATh JIOTUUYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTINYATH TUTIOTE3Y OT (DAKTa;

7) KpeaTUBHOCTh MBIIIUICHUS, UHUIIMATUBA, HAXOIYUBOCTh, aKTUBHOCTD MPU PEILICHUU
anreOpandecKux 3aj1ay;

8) yMeHHe KOHTPOJMPOBAThH IMPOLECC U PE3yNbTarT y4eOHOW MaTeMaTUYeCKOH
NEeSATENbHOCTH;

9) cnocoOHOCTh K SMOLIMOHATBHOMY BOCHPUATHIO MATEMATHYECKUX OOBEKTOB, 3ajady,
pELIEHUH, PACCYKICHUM.

MeTanpeaMeTHbIe:



1) yMeHHe caMOCTOSTEIbHO TIaHUPOBATh AIbTEPHATUBHBIE ITyTH JOCTUXKEHUS 1IEJIEH,
OCO3HAHHO BHIOMpaTh HaubOosiee S(OPEKTUBHBIE CHOCOOBI pEIICHHS Y4YeOHBIX U
MO3HABATEJIbHBIX 33/1a4;

2) yMEHHE OCYHIECTBJISATh KOHTPOJb MO pe3yjibTaTy M IO CHOco0y AEeUCTBUSI HA
YpOBHE MPOU3BOJIBLHOTO BHUMAHUS U BHOCUTh HEOOXOANUMbIE KOPPEKTHUBBI;

3) yMeHUEe aJleKBaTHO OIICHUBATh MPABUIBHOCTh WU OIMIMOOYHOCTH BBIMOJTHEHUS
yuebHOM 3amaun, €€ OOBEKTHBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTHU €&
peLIeHus;

4) OCO3HaHHOE BIIAJICHUE JIOTMYECKHUMH JCHCTBUSMU OIPEACIICHUS IOHSTHIA,
000011IeHNs], YCTAaHOBJICHUS aHAJIOTUM, KJIacCU(UKAIIMU HAa OCHOBE CaMOCTOSATEIHHOTO
BBIOOpA OCHOBAHUI U KPUTEPUEB, YCTAHOBIICHUS POJOBUIOBBIX CBSI3EH;

5) yMeHue YCTaHaBIIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBS3H; CTPOUTH JIOTHUECKOE
paccykJieHue, yMO3aKJII4YeHHEe (MHAYKTUBHOE, NEAYKTUBHOE M 1O aHAJIOTUU) U
BBIBO/IbI;

6) yMmeHue co3daBaTh, NPUMEHATh M MPEOOPA30BBIBATH 3HAKOBOCHMBOJIMYECKUE
CPEICTBA, MOJIEJI U CXEMBI JUIsl pEIICHUs yYeOHBIX U MO3HABATENbHbIX 3a/1a4;

7) yMEHHE OpraHU30BBIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JAESITEIBHOCTD C
YUUTEIEM M CBEPCTHHKAMH: ONPENENATh LeNd, pacrnpezesieHue (QyHKUMid u posen
YYaCTHUKOB, B3aUMOJICHCTBUE U 00IIME cIOcOObI paboThl; yMEHUE paboTaTh B IpyMIIE:
HaxOJIUTh 00IlIee PEIICHUE U pa3peliaTh KOH(MIMKTHI HA OCHOBE COIIACOBAHMS MO3ULIUI
M yd€Ta HHTEPECOB; CIyllaThb MNapTHEpPA; QOpPMYyIHpPOBaTH, APryYMEHTUPOBATh U
OTCTauBaTh CBOE MHCHHUC;

8) chopMUpPOBAaHHOCTh Y4YE€OHOM U OOIIEMOJb30BATEILCKOM KOMIIETEHTHOCTU B
00JIaCTU HCHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKAMOHHBIX TexHojorud (MKT-
KOMIIETEHTHOCTH );

9) mepBoHaualibHBIC MPEACTABICHUS 00 HAEAX M O METOJaX MaTeMaTUKU Kak 00
YHUBEPCAJIBHOM SI3bIKE HAYKM U TEXHUKH, O CPEICTBE MOJICTUPOBAHUS SIBICHUN U
IPOLIECCOB;

10) ymeHue BUIETh MATEMAaTUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYyallluu B
OPYTUX AUCUUILIMHAX, B OKPYKAIOIIEH )KU3HU;

11) ymeHue HaXOAUTh B PA3IMYHBIX MCTOUYHHUKAX WH(OOPMAIUIO, HEOOXOIUMYIO ISt
pelleHrsT MaTeMaTHYeCKUX NpodjieM, M TMpPeACTaBisATh €€ B MOHATHOM Qopme;
MPUHUMATh PELICHUE B YCIOBUSAX HEMOJHON U M30BITOUYHOM, TOYHOW U BEPOATHOCTHOM
uH(popmanuu;

12) yMeHHe TOHMMaTh M HCIOJb30BaTh MAaTEMaTUYECKHE CPEACTBA HATJISAHOCTH
(pUCYHKH, YEPTEKHU, CXEMBI U Jp.) AJI1 WIUTFOCTPALIMU, UHTEPIIPETAI[M1, ApTYMEHTALINH;

13) yMeHue BBIABUTaTh TUIOTE3bl MPU PEHICHUH Y4eOHBIX 3alady M MOHUMATh
HEO0OXOIUMOCTh UX MPOBEPKU;

14) ymeHue NpPUMEHATh WHAYKTHUBHBIE W JIEAYKTHUBHBIE CIIOCOOBI PACCYKIIECHUM,
BUJIETh PA3JIMYHbIC CTPATETUN PEUICHUS 3a/1a4;

15) moHnMaHue CyIHOCTH AJITOPUTMUYECKHUX MPEANUCAHUN U YMEHUE JIECTBOBATH B
COOTBETCTBHHM C MPEUIOKEHHBIM AITOPUTMOM;

16) ymeHue caMOCTOSITEIbHO CTaBHUTh II€JIM, BBIOMPATh U CO37]aBaTh aJITOPUTMBI JIS
perieHus: y4eOHbIX MaTEMATUIECKUX TIPOOIIeM;

17) ymeHue MIIaHUPOBaTh W OCYIIECTBIATH JEATEIBHOCTh, HANpPaBJICHHYIO Ha
penieHue 3a7a4 uccaeqoBaTeNIbCKOro Xapakrepa.
npeaMeTHbIE:



1) ymeHue paboTath ¢ MaTEMATUYECKUM TEKCTOM (CTPYKTYpUPOBAaHUE, U3BJIEUECHUE
HEOOXOAUMON MH(OpMAIMK), TOYHO U TPaMOTHO BbIpa)kaThb CBOM MBICINM B YCTHOH U
NUCBMEHHOM pe€uYd, IPHUMEHsS MaTeMaTU4EeCKYyI0 TEPMHUHOJIOTHMIO U CHUMBOJMKY,
UCIOJb30BaTh  PA3JIMYHbIC SI3bIKM MAaT€MaTUKU  (CIIOBECHBIH, CHUMBOJUYECKUII,
rpaduueckuii), 0OOCHOBBIBaTh CYXACHHS, MPOBOJUTH KIACCU(PUKALNIO, JTOKA3bIBATh
MaTEMaTUYECKHUE YTBEPKICHHUS;

2) BnajneHue 0a30BBIM IMOHSATUWHBIM anapaToM: HUMETh IPEICTABICHHUE O YHUCIE,
BJIAJICHUE CHMBOJIBHBIM SI3BIKOM alreOpbl, 3HAHUE 3JIEMEHTAPHBIX (YHKIIMOHAJIBHBIX
3aBHCHUMOCTEH, ((OPMUPOBAHKE TPECTABICHUN O CTATUCTUIECKUX 3aKOHOMEPHOCTSIX B
peaTbHOM MHpPE U O PA3IUYHBIX CIOC00aX WX M3ydeHUs, 00 0OCOOCHHOCTSX BBIBOJIOB U
MIPOTHO30B, HOCSIIIUX BEPOATHOCTHBIN XapakTep;

3) ymMeHue BBINOJHATH ajnredpandeckre npeoOpa3oBaHMs palliOHAIbHBIX BBIPAKEHUM,
MPUMEHSATh UX ISl PEIICHHS] YYEOHbIX MaTEMAaTHUECKUX 3a/1a4y M 3a/1a4, BO3HUKAIOIINX
B CME)XHBIX YUE€OHBIX MPEIMETAX;

4) ymeHHE TIOJB30BAaThCS MaTEMaTHUECKUMHU (QOpMyJIaMH M  CaMOCTOSITEIBHO
COCTaBIIATh (HOPMYJIBI 3aBUCHUMOCTEH MEXJIy BEJIMUYMHAMU Ha OCHOBE 0000IIECHUSA
YaCTHBIX CIIy4aeB U KCIIEPUMEHTA;

5) ymeHue pemaTh JMHEWHbIE M KBaJpaTHbIC YPAaBHEHUS U HEPABEHCTBA, a TaKkKe
OPUBOJUMBIE K HUM YpaBHEHMs, HEPABEHCTBA, CHUCTEMBbI; IPUMEHATh TrpauuecKue
MPEACTABICHUS ISl PEUIEHUS W HWCCIEAOBaHUS YpPaBHEHUW, HEPABEHCTB, CHCTEM;
MPUMEHATh TOJYYEHHbIE YMEHMS IS PELIEeHUs 3aJad M3 MAaTeMaTHKH, CMEXHBIX
MPEAMETOB, IPAKTUKH;

6) oBIaJEHUE CUCTEMOW (PYHKIMOHAIBbHBIX MOHATHHI, (PYHKIMOHAIBHBIM SI3bIKOM H
CUMBOJIMKOM, yMEHUE CTpOUTh rpaduku (yHKIHI, OMNUCHIBAaTH HX CBOICTBA,
MCIIOJIb30BaTh (PYHKIMOHAIBHO-TparuecKue MpeACTaBICHUS UIsl OIMCAHUs U aHaIM3a
MaTeMaTUYECKHX 3a/1a4 U pealIbHbIX 3aBUCUMOCTEH;

7) oBIajeHHWE OCHOBHBIMHU CIIOCOOAMH MpPEICTaBICHHS U aHajin3a CTaTUCTHUYECKUX
JAHHBIX; YMEHUE PEIIaTh 33a4M Ha HAXO0XKJICHHUE YacCTOThl U BEPOSTHOCTH CIIyHaHBIX
COOBITHI;

8) ymMeHue NMPUMEHATh M3YyYEHHBIE MOHATHUSA, PE3YyNbTaTbl U METOIbI NPHU PELICHUU
3ala4 M3 Pa3IUYHBIX pa3AEIOB Kypca, B TOM 4YHUCIE 3a7ad, HE CBOIALIMXCA K
HENOCPEICTBEHHOMY IPUMEHEHHIO U3BECTHBIX AJITOPUTMOB.

PAIIMOHAJIBHBIE YUCJIA
BbInyCKHUK HAYYHTCH:

1) moHuMaTh 0COOCHHOCTH JCCATHUHON CUCTEMBI CUMCIICHUS;

2) B1aJIeTh TIOHATHUSAMH, CBA3aHHBIMH C JCIIMMOCTBIO HATYPAJIbHBIX YHCEI;

3) BeIpakaTh YMCIIa B 9KBUBAJICHTHBIX (hopMax, BIOMpas HanboJjiee MOAXOISIIYIO B
3aBUCUMOCTH OT KOHKPETHOUN CUTYallHH;

4) cpaBHUBATh U YIIOPSI0YMBATH PAIIMOHATBHBIC YUCIIA;

BBITIOJIHATH BBIYUCIICHHS C pAllMOHATBHBIMH YHCIIAMU, COYETasl yCTHHIE U TUCHMEHHBIE
MPUEMBI BBIYUCIICHUH, PUMEHSATh KaIbKYJISITOD;

5) KCMOJIb30BaTh MOHITHS U YMEHHSI, CBA3aHHBIE C MPOMOPIIHOHAIBHOCTHIO BEJIMUHNH,
IPOIICHTAMH B XOJI€ PEIICHUS MaTEMaTHYCCKUX 3a7a9 U 3a/1a4 U3 CMEKHBIX MTPEAMETOB,
6) BBIMIOJHSATH HECJIOKHBIC IPAKTUYCCKHE PACUETHI.



BbInyCKHMK MOJYYUT BO3MOKHOCTD:

7 TO3HAKOMHMTHCS C IMO3UITMOHHLIMH CUCTEMAaMHM CUMCIICHUS C OCHOBAHUSMU,
OTJIMYHBIMU OT 10;

8 yriyOuTh U pa3BUTh MPECTABICHUS O HATYpaJIbHBIX YMCJIaX U CBOMCTBAX
JIEIIMMOCTH;

9 Hay4HTHCS UCTIOIB30BATh MPUEMBI, PATMOHATN3UPYIOIINE BHIYUCICHHS, PUOOPECTH
MPUBBIYKY KOHTPOJIUPOBATH BEIYUCIICHUS, BBIOMPAsk MOAXOIAIINN JIJIs1 CUTYyalluH
CITI0C00.

JIEMCTBUTEJIBHBIE YHCJIA
BbinycKHUK HAyYHuTCS:

1. ucnonws30BaTh HAYaJILHBIC MMpCaACTABJICHUS O MHOKCCTBC I[GﬁCTBPITGJIBHI)IX YHUCCII,
2. BJIAACTD ITIOHATHCM KBAaJIPATHOI'O KOPHA, IIPUMCHATH €I'0 B BBIYHMCJICHUAX.

BbIHyCKHPIK MOJIYYUT BO3ZMOKHOCTD:

3. pa3BUTH NPEJICTABICHUE O YUCIIC U YHCIOBBIX CUCTEMAaX OT HATypaJIbHBIX 0
JNEUCTBUTENBHBIX YUCEN; O POJIA BEIYMCICHUM B YEIIOBEUYECKOU MPAKTHUKE;

4. pa3BUTH U yIIyOUTh 3HAHUS O JACCATUYHOMN 3aMUCH ACHCTBUTEIIBHBIX YUCET
(nepuognyecKue U HENEPUOAUUECKUE APOOH).

N3MEPEHUSA, HPUBJINKXKEHUA, OHEHKHU
BbInyCKHMK HAYYHMTCH:

1. ucnonn30BaTh B X04cC pCIICHU:A 3aaa4 3JICMCHTAPHBIC IIPCACTABICHUA, CBA3AHHBIC
C HpI/I6J'II/I)I(éHHI>IMI/I 3HAa4YCHUAMMU BCINYHNH.

BbhInyCKHMK MOJYYUT BO3MOKHOCTh:

2. TIOHSTb, YTO YHUCIIOBBIE TaHHBIE, KOTOPHIE UCIOIB3YIOTCS I XapaKTePUCTHKU
00BEKTOB OKPYKAIOIIETO MUPA, ABJISIFOTCS TPEUMYILIECTBEHHO TPUOIMKEHHBIMH,
YTO M0 3aMKUCU MPUOIMKEHHBIX 3HAUCHUN, COACPKAITUXCS B MHPOPMALIMOHHBIX
UCTOYHUKAX, MOKHO CYyIUTh O IOTPEIIHOCTH MPUOJINKEHUS;

3. MOHATH, YTO MOTPEUTHOCTh Pe3yibTaTa BRIYMCIECHUHN AOHKHA OBITh COU3MEPUMA C
NOTPEIIHOCTHIO UCXOIHBIX JAHHBIX.

AJITEBPANYECKHUE BBIPAKEHUA

BhInyCKHUK HAYYUTCH:
1. BHIAAETh MOHITHIMU KTOKIAECTBOY, TOXKICCTBEHHOE MPEOOPA30BAHKEY, PEIIATh
3a/1auu, coJiepkaiire OyKBeHHbIE JaHHbBIE; paboTaTh ¢ hopMyIamu;
2. BBITIOJHATH MPEe0Opa30BaHMs BIPAKECHUN, COIEPKAIIMX CTEIIEHH! C IEIBIMU
MOKa3aTeNSIMHA U KBaJIpaTHBIE KOPHHU;



3. BBIIOJIHSITH TOXACCTBCHHBIC HpCO6p&30BaHI/I}I padrOHAJIbHBIX BBIpa}KeHI/Iﬁ Ha
OCHOBC ITpaBHJI I[GﬁCTBPIﬁ HaJa MHOI'O4JICHaMH1 U aJ'IFe6paI/I‘IeCKI/IMI/I IIpO6SIMI/I;
4. BBITIOJIHATH Pa3a0KCHUC MHOTOYJICHOB Ha MHOKHTCIIN.

BbinnyCKHHK MOJYYUT BO3MOKHOCTD:

5. HAy4YUTHCS BBIMOIHITH MHOTOIIATOBBIE IPEOOPA30BAHUS PALIMOHATBHBIX
BBIPAKCHHI, IPUMEHS IHMPOKUI HAOOP CIOCOOOB U MPUEMOB;

6. IpPUMEHATH TOXKJIECTBEHHBIC MPE0OPa30BaHUS IS PEIICHUS 3a1a4 U3 PA3TUYHBIX
paszesnoB Kypca (Harmpumep, JUisl HaX0KICHHUsI HAanOOJIbIIIeT0/HAMMEHBITIETO
3HAYEHHUS BBIPAKEHUS).

YPABHEHUS
BoinyCKHUK HAYYNTCH:

1. pemiaTh OCHOBHBIC BHJIBI PAIlMOHATIBHBIX YPABHECHUN C OJHOM MEpPEeMEHHOMH,
CHUCTEMBI JIBYX YPaBHEHUH ¢ IBYMS MEPEMEHHBIMU;

2. TIOHMMAaTh YpaBHEHHE KaK BaKHECHUIIIYI0O MATEMAaTHUECKYIO MOJICIb JUISl OITMCAHUS
1 U3YYCHUS Pa3HOOOPA3HBIX PEANbHBIX CUTYAIlUH, PEIIaTh TEKCTOBBIC 3a/1a41
anreOpanyecKkuM METOJIOM;

3. TpUMEHATH rpapUIECKre PEIACTABICHUS ISl UCCIICIOBAHUS YPaBHEHUH,
WCCJICIOBAHMS M PEIICHUSI CUCTEM YPABHEHHM C IBYMS ITEPEMEHHBIMHU.

BbInyCKHMK MOJYYHT BO3MOKHOCTh:

4. oBIAJETh CHEIUATBHBIMUA MPUEMAMHU PEIICHHUS YPABHEHUM U CUCTEM ypaBHEHUM;
YBEPEHHO MPUMEHSATD arlfapaT YPaBHEHU JIsl pelieHus: pa3HOOOpa3HbIX 3a1a4
U3 MaTeMAaTHKHU, CMEXHBIX MPEIMETOB, TPAKTUKH,

5. MpUMEHATH rpadudecKue MPeACTaBICHUS IJIsl UCCIEAOBAHNS YPAaBHEHUM, CUCTEM
ypaBHEHUH, coJiepKalux OyKBEHHbIE KOI(DPUITUEHTHI.

HEPABEHCTBA
BbInyCKHMK HAYYHTCH:

1. noHMMaTh U MPUMEHSTH TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3AHHBIE C
OTHOLIEHWEM HEPABEHCTBA, CBOMCTBA YUCIOBBIX HEPABEHCTB;

2. peuiaTh JIMHEWHbIE HEPABEHCTBA C OJTHON MEPEMEHHON U UX CUCTEMBbI; PEIIaTh
KBaJIpaTHBIC
HEpaBEHCTBA C OMOPON Ha rpauuecKkue mpecTaBIeHHUs;

3. MPUMEHSTH amnmnapar HEpaBeHCTB JUJIsl pEIICHUS 3a/1a4 U3 Pa3IMYHbIX Pa3/IesioB

Kypca.

BLIHyCKHHK MNOJYYHUT BO3MOKHOCTb HAYYUTLCH:



4. pa3HOOOpa3HBIM MPUEMAM JIOKA3aTeNIbCTBA HEPABEHCTB; YBEPEHHO MTPUMEHSTh
anmnapaT HEpaBEeHCTB JIJISl PEIlICHUs Pa3HOOOpA3HBIX MAaTEMAaTHUYECKUX 3aa4 U
3a/1ay U3 CMEKHBIX MPEAMETOB, MPAKTUKHU;

5. MPUMEHATH rpaduyecKue MpeACTaBICHUS IJIsl UCCIIEI0BAHNS HEPABEHCTB,
CUCTEM HEPABEHCTB, COJIepKaIIMX OYKBEHHbIE KOA(PDUIIMESHTHI.

OCHOBHBIE IHOHATHUA. YNCJIOBBIE ®YHKIIUN
BbinycKHUK HAyYHuTCS:

1. moHUMaTh M UCTOJIb30BATh (DYHKIIMOHAIBHBIC MOHITHS U A3bIK (TEPMHHBI,
CUMBOJINYECKUE 0003HAYEHUSA);

2. CTPOUTH rpauKu dIEMEHTAPHBIX (QYHKIIHI; HCCIET0BATh CBOMCTBA YHUCIOBBIX
(YHKIIMI1 Ha OCHOBE U3YYEHHUS [TOBEACHUS UX TPAPHUKOB;

3. MOHMMATh (PYHKLHUIO KaK BaXKHEHUIITYIO MATEMAaTUYECKYIO MOJIEIb IS OTUCAHUS
IPOLIECCOB U SIBJICHUM OKPY’KAIOLIEro MUPa, IPUMEHATh (YHKIIMOHATIBHBIN S3bIK
JUIS OIMCAHUS U UCCIIEJOBAHMSI 3aBUCUMOCTEN MEXTY (PU3NUECKUMHU
BEJIMYMHAMU.

BI)IHyCKHl/IK MOJIYYUT BOZSMOKHOCTDb HAYIUTHCH:

4. TPOBOAMTH UCCIEAOBAHUS, CBA3AHHBIE C U3YUYEHUEM CBOMCTB (DYHKIIHIA, B TOM
YHCJIE C UCIIOJIb30BAaHUEM KOMITBIOTEPA; HA OCHOBE IPa(MKOB N3YUEHHBIX
(yHKUUNA CTPOUTH O0Jiee CIOKHbIE TpadUKH (KyCOUHO-3aaHHbIE, C
«BBIKOJIOTBIMH) TOYKAMH U T. I1.);

5. HCMOJb30BATh (PYHKIIMOHAJIBHBIE IPE/ICTABIICHUS U CBOMCTBA (DYHKIMI 115
penIeHnsl MaTEMaTUYECKUX 3a7a4 U3 PAa3IMYHbIX Pa3JIeoB Kypca.

YUCJIOBBIE TITOCITEAOBATEJBHOCTH
BoinyCKHUK HAYYUTCH:

1. moHMMAaTh M UCHOJB30BATH SI3bIK MOCJIEIOBATENBHOCTEN (TEPMUHBI,
CHUMBOJINYECKHE 0003HAYEHUS);

2. TPUMEHSTH (POPMYIIbI, CBSI3aHHBIC C apU(PMETUIECKON U TEOMETPUUIECKOM
IPOrpeCcCUsiMU, U anmnapar, chGOpMUPOBAHHBIN MPU U3YUYEHUU JPYTUX Pa3JieoB
Kypca, K pelIeHHUIO0 33/1a4, B TOM YKCJIE C KOHTEKCTOM U3 PEaIbHON KU3HU.

BI)IHyCKHl/IK MOJIYYHUT BOZMOKHOCTD HAYIUTHCH:

3. pemath KOMOMHUPOBAHHBIE 33]]a4M ¢ MPUMEHEHHEM (POpMYJT N-TO WieHa U
CYMMBI TIEPBBIX N WICHOB apU(PMETUIECKON U T€OMETPUIECKOM MPOTPECCUH,
MIPUMEHSIS TIPU ITOM alllapaT ypaBHEHU U HEPaBEHCTB;

4. moHUMATh apU(PMETUYECKYIO U TEOMETPUUECKYIO MMPOTPECCUU KaK QyHKITUU
HATypaJbHOTO apTyMEHTA; CBA3BIBATH ApU(PMETHIECKYIO TIPOTPECCHIO C
JUHEHHBIM POCTOM, TEOMETPUUYECKYIO — C SKCTIOHCHIIMAIBHBIM POCTOM.



OIIMCATEJIbBHAA CTATUHCTHUKA

BbIl'[yCKHI/IK HAYYUTCHA MCII0JIb30BATH HpOCTeﬁHIHC CITOCOOBI MpCaACTaBJICHUA U
dHaJIn3a CTATUCTHYCCKUX NTaHHBIX.

BoinyCKHUK MOJYYUT BO3MOKHOCTH ITPUOOPECTH EPBOHAYATBHBIN OIBIT
opraHu3anuu cOopa JaHHBIX P MPOBEICHUHN OMPOCa OOIIECTBEHHOTO MHEHUS,
OCYIIECTBIISTh UX aHAIIN3, IPEACTABIATH PE3yIbTAThI ONPOCa B BUAC TaOIHUIIHI,
JuarpamMMel.

CJIYUYAHUHBIE COBBLITUA u BEPOATHOCTH

BbInyCKHMK HAYYHTCS HAXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTD
CIIy4aiHOTO COOBITHSI.

BhinyCKHUK HOJYYUT BO3MOKHOCTH ITPHOOPECTH OTBIT IPOBEICHUS CITy4alHbIX
AKCIIEPUMEHTOB, B TOM YHCJIE C TOMOIIBI0 KOMIIBIOTEPHOTO MOAECIUPOBAHUS,
UHTEPIPETALUN UX PE3YIHTATOB.

KOMBHUHATOPHUKA

BoinyCKHHK HAYYHTCH peniaTh KOMOMHATOPHBIC 3a7]a4K Ha HAaXOXKICHNE YHCIIa
00BEKTOB WJIM KOMOWHAIIHIA.

BbInyCKHMK MOJYYHT BO3MOKHOCTh HAYUUTHCS HEKOTOPBIM CIIEIIMATIbHBIM TPUEMaM
penieHns: KOMOMHATOPHBIX 3a/1a4.

COILEPKXAHUE KYPCA

APUOPMETHUKA
PaunonajbHble ynciia. Pacimpenre MHOKECTBA HATYPAIbHBIX YUCEN 10 MHOXKECTBA
1enbpiX. MHOXKECTBaA LENbIX YUCEN 10 MHOXKECTBA PALMOHAIBHBIX. PalinonansHoe 4nciio

m
KaK OTHOIIICHUC ;, rae m — 1ejao0e 4Yucjio, N — HaTypaJbHOC. CrerneHn ¢ 1enbIM

ITOKA3aTEeJIEM.
HeiicTBuTe/IbHBIE YncIa. KBagpaTHbIl KOpeHb 13 yncia. KopeHb TpeTbeil CTeneHHu.
3anuch KOpPHEH € MOMOILBIO CTENEHH C IPOOHBIM MTOKA3aTeIEM.

[TonsiTue 00 MppauroHaIBLHOM uucie. MppaumoHalbHOCTh YUCA U
HECOM3MEPHUMOCTh CTOPOHBI U IMAaroHajM KBajapaTa. JleciTuuHble MpuOInKEeHUs
MppalOHAIbHbIX YHCEIL.

MHOX€eCTBO IEHCTBUTEIBHBIX YACEIT; IPEICTABICHUE JEHCTBUTEIBHBIX YUCET
O0ECKOHEUHBIMU ACCITUYHBIMU Jpo0siMu. CpaBHEHUE NEHCTBUTEIBHBIX YUCEIL.

Koopnunatnas npsimas. 3o00pakeHne yncen TOYKaMu KOOPJAMHATHON TIPSIMOM.
HucmoBbie NPOMEKYTKH.

N3mepenusi, npudanxenns, oeHKu. PazMepsl 00bEKTOB OKpy:Karouero Mupa (ot
AJIEeMEHTApHBIX YacTull 40 BcenenHoi), IIUMTENbHOCTD MPOLIECCOB B OKPYKAIOIIEM
mupe. Boiienenue MHOXKHUTENSE — CTENEeHU JeCATH B 3anucH uncia. [pubmnkénnoe



3Ha4YEHUE BEJIMYMHBI, TOUHOCTh MpUuOImxKeHus. [Ipukuaka u olieHKa pe3yJbTaToB
BBIYMCJIEHUM.

AJIT'EBPA

AJdredOpanyeckue  BbIpaskeHUsi. byKBeHHbIE  BBIpaXeHUsT  (BBID@XKEHHS  C
nepeMeHHbIMH). YncaoBoe 3HaueHne OYKBEHHOTO BbIpakeHUs. JlOMyCTUMBbIE 3HAUCHUS
nepeMeHHbIX. lloncraHoBKa BbIpakeHUl BMeECTO IiepeMeHHbIX. lIpeoOpazoBanue
OYKBEHHBIX BBIPQ)KCHHMI Ha OCHOBE CBOWCTB apu(METHUYECKHX NeHCTBHUiIl. PaBeHCTBO
OyKBEHHBIX BhIpaskeHUH. T0OX1eCTBO.

CreneHb ¢ HaTypaldbHbIM MOKa3zareneM U €€ cBoWcTBa. OIHOWIEHBl U
MHorowienbl. CremeHb  MHorowieHa. Cllo)KeHHE, BBIYUTAHUE, YMHOXEHUE
MHOTOWICHOB. DOpMynbl COKpPAaIEHHOTO YMHOXKEHHMs: KBagpaT CyMMBI W KBajapar
pasHoctu. dopmyna paszHocTH KBagpaToB. I[IpeoOpa3oBaHue IETOTO BBIPAKEHUS B
MHOroujeH. Pa3nokeHue MHOIOYJIEHOB HAa MHOXUTEIU. MHOrOWwiIeHsl € OJHOHU
nepemeHHo. Kopenbp MHOrousnena. KpagpaTHelil TpEXWIEH; pa3iloKEHUE KBAJIPAaTHOTO
TPEXUICHA HA MHOKUTEIIH.

AnreOpanveckas ApoOb. OCHOBHOE CBOMCTBO —alireOpanyeckod apoOwu.
CnoxxeHue, BBIUYMTAHUE, YMHOXXEHUE, JAejeHUe ainreOpanueckux napobeil. CTemneHp ¢
LIEJIBIM TI0KA3aTeseM U €€ CBOMCTBA.

PannonanbHbIie BBIpaXXEHHS U UX ITpeoOpa3zoBanusd. Jloka3aTeabCcTBO TOKIECTB.

KBagparueie kopHu. CBoicTBa apu()METHUUECKHX KBAJPATHBIX KOPHEH M HX
MIPUMEHEHUE K MPe0OPa30BAHNUIO YHCIOBBIX BBIPAXKEHHUI U BHIYMCIICHHSIM.

YpaBHeHus. YpaBHeHHEe ¢ OfHOM mnepemeHHOU. KopeHb ypaBHeHus. CBoiiCTBa
YHCJIOBBIX PABEHCTB. PABHOCWJIBHOCTH YPaBHEHHUI.

JIuneitnoe ypaBHeHue. KBagpaTHoe ypaBHeHMe: (popMylia KOpHEHl KBagpaTHOIO
ypaBHeHus. Teopema Bueta. Pemienue ypaBHEHUI, CBOIAIIMUXCS K JIMHEHHBIM H
KBagpaTHbIM. [Iprumepsl pereHus
ypaBHEHUN TpeThell U YeTBEPTON crTeneHeil. PemeHue apoOHO-palMoOHaTIBHBIX
YPaBHEHHUM.

YpaBHeHHMEe C JBYMS NEpeMEHHbIMH. JIMHEWHOE ypaBHEHHE C JBYMs
IIEPEMEHHBIMU, IIPUMEPBI PELICHUS YPABHEHUM B LIEJIBIX YNCIIAX.

Cucrema ypaBHeHUl ¢ AByMs IepeMeHHbIMH. PaBHOCHIIBHOCTB cucTteM. CHCTEMBI
IBYX JIMHEMHBIX YPAaBHEHHU C JBYMs IIEPEMEHHBIMU; PEIICHUE NOJCTAHOBKOW U
cinoxxkeHueM. llpumepsl pemeHuss CUCTEM HEIMHEWHBIX YPAaBHEHHW C JABYyMS
[IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aJ1au anreOpandecKuM CrocoooM.

JlekapToBBl ~KOOpAMHATBl Ha IUIOCKOCTU. ['paduueckas wuHTEeprpeTanus
ypaBHEHUs C JABYMsS T[EpEMEHHbIMU. ['papuk JIUHEHHOro YypaBHEHUS C ABYMs
NepeMEHHBIMU; YTJIOBOM KO3 PUIIMEHT NpAMON;

YCJIOBHE TApaJUICILHOCTH TpsAMBIX. ['paduku mpocTeHmmx HEMMHEWHBIX YpaBHECHUIA:
napabona, rurnepooiia, OKPYKHOCTh. ['paduyeckas HHTEpIIpETAIIUS CUCTEM ypaBHEHUN
C ABYMS IIEPEMEHHBIMU.

HepaBencrBa. YunciioBele HEpaBeHCTBA M HX CBoMcTBa. HepaBeHCTBO ¢ onHOU
IIEPEMEHHON. PaBHOCHMIIBHOCTP HEpPABEHCTB. JIMHENHBIE HEPAaBEHCTBA C OJHOM
nepeMenHoil. KBanparueie HepaBeHCTBAa. CUCTEMBI HEPABEHCTB C OJIHOW NMEPEMEHHOIA.

®YHKIUN



OcHoBHbBIe NOHATHSA. 3aBUCUMOCTH MeKy BennunHaMmu. [lonstue ¢pynkmuu. O0nactsb
OIIpe/IeNICHUs] U MHOXKECTBO 3HaueHUH (pyHKuuu. CriocoObl 3ananus pyHkumu. I'paduk
¢ynkuuu. CpoiicTBa QyHKIUH, UX oToOpaxeHue Ha rpacduke. [Ipumepsl rpadukon
3aBUCUMOCTEM, OTPAKAIOIINX PEAJIBHBIC ITPOLIECCHI.
YucnoBple ¢yHknuu. DyHKIUM, ONUCHIBAIOUIME TNPAMYHO U OOpaTHYIO
MPOMOPLMOHAIBHBIE 3aBUCUMOCTH, UX Tpaduku U cBoiicTBa. JIuneliHas (yHKIus, €
rpaduk u cBoictBa. KBampatuunas ¢yskius, e€ rpadpuk u cBoictBa. CTeneHHbIE
(GYHKIIMHM ¢ HaTypaJbHBIMH TOKa3zaTelasiMu 2 U 3, ux rpaduku u cBocTBa. ['paduxu
byskmmiiy =Vx, y=Vx, y=|x]|.
YuciioBble MOCIEA0BATENBHOCTH. [[OHATHE YHCIIOBOM MTOCIIEIOBATEIBHOCTH. 3a1aHNE
MOCJIEIOBATEILHOCTH PEKYPPEHTHON (hopMyToi i popMyIioi N-ro diieHa.
Apudmernueckass U reoMmeTrpuueckas mporpeccuu. Popmynsl N-ro  WieHa
apu(pMETUYECKO M T'E€OMETPUYECKOM MPOrpecCHil, CyMMBbI MEPBBIX N-X UJICHOB.
N300paxkeHre YIEHOB apHU(PMETUYECKON K TeOMETPUYECKOM MPOrpeccHil TOYKamMu
KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBI MW SKCIOHEHUHANbHBIA POCT. CIIOXKHBIE
MIPOLICHTBHI.
BEPOATHOCTDb u CTATUCTHUKA

OnucarenbHasi craTucTuka. [lpencraBneHue NaHHBIX B BHUAE TaOJHMI, JHUarpamm,
rpadgukoB. CiydaifHass W3MEHUHUBOCTh. CTaTUCTHUYECKUE XapaKTEPUCTUKU Habopa
JaHHBIX: cpefHee apudmMeTnyeckoe, MeauaHa, HauOoJblIee U HaMMEHbIIee 3HaYCHMUS,
pa3Mmax. [IpencraBneHue o BBIOOPOUHOM HCCIIEAOBAHUU.

Cuay4aiinbie cOOBITHS M BePOSTHOCTb. [[oHATHE O ClIy4yallHOM ONBITE U CIy4YalHOM
coobiTun. Yactora ciydaitHoro coObiTHs. CTAaTUCTUYECKUM TMOJXO0J K TOHSITHIO
BEPOSITHOCTU. BeposiTHOCTH TPOTUBOMOJIOKHBIX CcOObITUM. He3zaBucumbie COOBITHS.
YMHOXEHHE  BEPOSTHOCTEU. JlocToBepHbIE M HEBO3MOKHBIC COOBITHSL.
PaBHOBO3MOHOCTBH cOOBITHI. Kntaccuueckoe ornpezesieHne BepOsTHOCTH.
KomoOunaropuka. Peiienne KOMOMHATOPHBIX 3ajJad  IepedOpoM  BapUAHTOB.
KomOuHaropHoe npaBuiio ymHokeHus. [lepecTaHoBKY U (pakTopHall.

JIOTTUKA n MHOKECTBA

TeopeTnko-MHOKeCTBEHHbIe MOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBA. 3aJaHUE
MHOXECTB  TEPEUYUCICHUEM  DJIEMEHTOB,  XapaKTEPUCTUUYECKUM  CBONCTBOM.
CranmapTHbie 00O3HAYECHHS YHCIOBBIX  MHOXECTB. IlycTtoe MHOXKECTBO H €ro
o6o3nauenue. IlommuHoxkecTBO. OOBEAMHEHUE W TEPECEYCHUE MHOMKECTB, Pa3HOCTH
MHOXeCTB. MutrocTpaiiis OTHOIIEHUM MEXIy MHOXKECTBAMHU C IOMOIIBIO JUarpamm
Ditnepa — Benna.

JyieMeHThbl JOrukM. [loHsATHE O pPaBHOCUIILHOCTH, CJICJOBaHUU, YIOTPEOICHUE
JIOTUYECKUX CBSI30K €CU ..., MO ..., 8 MOM U MOJILKO 8 MOM Clydae, TOTUUECKHE CBA3KU
u, unu.

MATEMATHUKA 8 UCTOPUYECKOM PA3BUTHUHU

HUctopuss dopMupoBanuss MNOHATUSI YHCJIA: HaTypalbHbIE dYHCIa, JApoOH,
HEJIOCTATOYHOCTh ~ PAlMOHAJBHBIX  YUCEI JUIsi TEOMETPUYECKHX  HM3MEpPEHHI,
uppanroHaabHbie uyncia. CtapuHHBIE CHUCTEMBbI 3amucu gucen. Jlpoou B Baswiowne,



Erunte, Pume. OrtkpbiTue paecsITHUHbIX ApoOeil. CTapuHHBIE CHUCTEMBI Mep.
Hecstuunbie 1poOu u MeTpuueckas cucreMa mep. llosBienne oTpuaTeabHbIX YUCET U
HYJISL.

3apoxnaenue anredpel B Henapax apudmetruku. An-Xopesmu. PoxxneHue OyKBEHHOM
cumBosiuky. [1. depma, @. Buer, P. Jlekapt. Uctopus Bonpoca o HaxoxaeHUuu Gopmyi
KOpHEHl anreOpanyecKux YpaBHEHM, HEpa3pelIMMOCTh B paJuvKaiaX ypaBHEHHM
creneHu, Oomnpirei yeteipéx. H. Tapranss, J[x. Kapmano, H. X. A6ens, 3. ['anya.
N300peTenne MeTona KOOPAMHAT, MO3BOJIAIOMIETO NEPEBOJUTh TI'€OMETPHUECKUE
00beKThl Ha s3bIK anreOpsl. P. Jlexkapt u II. @epma. [lpumepsl pa3iMyHBIX CUCTEM
KOOPAMHAT Ha IJIOCKOCTH.

3anauda Jleonapao IIuzanckoro (PuboHayun) o Kpoaukax, yucia @udonauuu. 3agaya o
IaXMAaTHOM JOCKE.

HcToku Teopun BEPOSITHOCTEN: CTPAXOBOE J1€J10, a3apTHbIe Urpsl. I1. @epma u b.
[Tackanse. A. bepnymnu. A. H. KonMoropos.



TemaTHyeckoe NJIAHUPOBAHUE

Tema

Komn-B0o
YacoB

XapaKTCpI/ICTI/IKa OCHOBHbBIX BHUJ0OB ACATCIIbHOCTHU

7xJ1acc

IToBTOpenue 5-6 kiacca

5

AnreOpanyeckue BbIpaKeHUs

14

BrInonHATH 2JIeMEHTapHBIE 3HAKOBO-CUMBOJIMYECKHUE JCUCTBUS:
MIPUMEHSATH OYKBBI JJIs1 0003HAYEHUS YUCEII, 1JIS 3aMUCH O0ITUX
YTBEPKICHUN;

CocTtaBisaTe OYKBEHHBIC BBIPAKEHUS MO YCIOBUSIM, 33JIaHHBIM CJIOBECHO,
MpeoOpa3oBLIBATH AIMEOPandeCKUe CYMMBI U POU3BEICHUS (BBIMOIHATh
MPUBEICHUE NTOJO0HBIX CJIAraeMbIX, PACKPHITHE CKOOOK, YIPOIIECHHUE
MIPOU3BECHUN).

Beraucnars unciioBoe 3HaueHHE OYKBEHHOTO BhIpaxkeHus. COCTaBIsATh
(dbopMyIIbI, BEIpaKaIOIIUE 3aBUCUMOCTH MEXKy BETUINHAMHM, BBIUYHCIIATH
1o GpopMysiam

YPaBHeHI/Iﬂ C OJHMM HCHU3BCCTHBIM

10

IIpoBOaUTE NOKA3aTEIBHBIE PACCYKICHUS O KOPHIX YPABHEHUS C ONIOPOU
Ha ONpEIECIICHUE KOPHS, YUCIIOBBIE CBOMCTBA BBIPAXKCHUM. Pacrio3HaBath
JIMHEVHBIC YPABHEHM. PemaTh TMHENHbIE, a TAKXKE YPABHEHUS,
cBOJAIIMECS K HUM. PemaTe npocTeiime ypaBHEHNS C HEU3BECTHBIM 101
3HAKOM MOJyJisl. PeraTh TeKCTOBBIE 3a/1aud alreOpandyecKuM CriocoOoM:
NEePEXOAUTH OT CIOBECHOU (POPMYIMPOBKU YCIOBHS 3a7a4H K
anreOpandeckoil MOJENH MyTEM COCTABJICHHUS JIMHEW HOTO YpaBHEHUS;
pelmaTh COCTABICHHOE YPAaBHEHUE; MHTEPIIPETUPOBATH PE3YJIbTAT

OI[HO‘-IJ'IGHI)I N MHOI'OYJICHBI

24

dopMyHpOBaTh, 3aMMUCHIBATH B CUMBOJINYECKON (hOpMe 1 0OOCHOBHIBATH
CBOWCTBA CTEIECHU C HATYPaJIbHbIM NIOKA3aTEJIEM; IIPUMEHSITh CBOMCTBA
CTETNEHU /I TpeoOpa30BaHMsl BRIPAKEHUN U BHIYUCIICHUN. BBITIOIHATH
JNEUCTBUS C OJHOWIEHAMH U MHOTOWICHAMH.

[TpumeHnsaTs paznudabie HOPMBI CAMOKOHTPOJISI TPH BHIMTOTHEHUN
peoOpa30BaHNl BBIPAKEHUI




PaznoxeHrne MHOTrO4JI€HOB Ha
MHOXHNTCJIN

19

JlokasbiBaTh (POPMYJIIBI COKPAIIEHHOTO YMHOXKEHHUSI, IPUMEHSATD UX B
peo0pa30BaHUAX BbIPAKEHUN U BBIYUCIICHUSIX.

BoInonHATh pa3noxkeHne MHOTOWICHOB Ha MHOXKHUTENN Pa3HbIMU
crioco0aMu. BBITIOJIHATH pa3iioskeHrue MHOTOUJIEHOB HA MHOKUTEIH C
TOMOIIIBI0 PopMyIT KyOa CyMMBI, KyOa pa3HOCTH, CyMMBI KyOOB, pa3HOCTH
KyOOB. Pemmath ypaBHeHUs, TPUMEHSSI CBOMCTBO PABEHCTBA HYJIIO
npousBeneHus. [[pumeHsaTs pazauaabie GOPMBI CAMOKOHTPOJIS TIPH
BBINIOJIHEHUH MTPE00pa30BAHMM

AnreOpanyeckue 1poou

22

@opMyIHpPOBaTH OCHOBHOE CBOMCTBO alredpandeckoi 1podu u
MPUMEHSTH €ro JUIs MpeoOpa3oBaHus ApooOeil. BoIMoMHATh 1eMCTBUS C
anredpandeckumu 1poosmu. HaxonuTe gomycTuMble 3HaUeHUs OYKB,
BXOJSIIIMX B aJireOpandeckyro 1poos. PemaTs ypaBHEHUs, CBOISIINECS K
JVMHENHBIM C TPOOHBIMU KO3 DUIIMEHTAMU. BbinoaHsames cogmecmHule
oelicmausi Ha0 8bIPANCEHUAMU, COOepIHCAUMU aneebpaudeckue Opoou

Jluneitnas GyHKIMS U ee rpaguk

14

Boruucnsats 3nauenust GyHKIMMA, 3a1aHHBIX popMysiaMu (TIpu
HEO0OXOIUMOCTH UCIIOJIB30BATh KAJBKYJISITOP); COCTABIIAThH TaOIHUIIbI
3HaueHU PyHKIUA. CTpOUTh 1Mo Toukam rpadpuku GyHkuuid. OnuceiBaTh
CBOMCTBa (DYHKIIMM Ha OCHOBE €€ rpa)uyecKoro MpeacTaBICHHUS.
MonenupoBaTh pealibHbIE 3aBUCUMOCTH, BBIPAKAEMBIC TIMHEMHON
dyHKuMen, ¢ noMoursio popmyi u rpadukos. HTEpnipeTupoBath
rpauky peanbHbIX 3aBUCUMOCTEN. Mcronb30BaTh (PyHKIIMOHATIBHYIO
CUMBOJIMKY JJIs1 3alIUCH pa3HOOOpa3HbIX (PaKTOB, CBSI3aHHBIX C JIUHEHHOM
dbyHKuMen, odoraiasi ONbIT BHITOIHEHUS! 3HAKOBO-CUMBOJIMYECKHUX
nerictBuil. CTpOUTh peueBble KOHCTPYKIHMH C UCIIOJIb30BAHUEM
(YHKIIMOHATBLHOW TEPMHUHOJIOTHH.

Hcnonb30BaTh KOMIBIOTEPHBIE IPOTPAMMBI ISl KCCIIEI0OBAHUS
MOJIOKEHUS Ha KOOPAMHATHOM MJIOCKOCTH rpaduka TUHEHHON (QYHKITUN B
3aBUCUMOCTH OT 3HaU€HUN KOA()PHUITMEHTOB, BXOAAIINX B (popmyITy.
Pacnio3naBath nuHelHy0 QyHkiui0. [loka3piBaTh cXeMaTHUECKU
M0JIOKEHUE Ha KOOPAMHATHOM MIOCKOCTH rpadMKoB PYHKIMN BUJIA Y =




kX, y = KX + b B 3aBUCMMOCTH OT 3HaYeHUI KO3()DUIIMEHTOB, BXOIAIIHNX B
dopmyibl. Ctpouts rpaduk GyHKIuu y = | X |. CTpouts rpadux
JTMHEWHOHN (YHKIINH, ONTUCHIBATh €ro CBOWCTBA. Pacmo3HnaBats npsamyio u
00paTHYI0 IPOMOPITMOHATIFHBIC 3aBUCUMOCTH. PelaTh TeKCTOBbIE 3a1a91
Ha MPSMYIO U 00paTHYIO MPOTIOPIIMOHATBHBIC 3aBUCUMOCTH (B TOM YHUCIIC
C KOHTEKCTOM U3 CMEKHBIX TUCIUIIINH, U3 PEATbHON KU3HU)

Cucremsl ABYyX ypaBHEHUH C IBYMsI
HEHU3BECTHBIMHU.

18

OnpenensiTe, ABJISICTCS JIU NIapa YKCeN PEIICHUEM TaHHOTO YPaBHEHUS C
JBYMSI HEU3BECTHBIMU; IPUBOAUTH MMPUMEPHI PEIIEHUN YPAaBHEHUH C
NBYMsSI HEM3BECTHBIMU. CTpOUTH rpaduKy ypaBHEHUM C IBYMs
HEU3BECTHBIMU, YKA3aHHBIX B COAEpKaHNU. HaxoauTh 1eble peleHus
CHUCTEM YpaBHEHUH C ABYMS HEM3BECTHBIMU MyTEM nepedopa. PemaTh
CHUCTEMBI JBYX
YPaBHEHUN NIEPBOU CTEINICHU C ABYMsI HEU3BECTHBIMU. PelaTs TEKCTOBBIE
3a/1auu, aredpanyeckorl MOIENIbI0 KOTOPBIX SIBIIIETCS YPABHEHHUE C IBYMSI
HEU3BECTHBIMH: MIEPEXOJIUTh OT CIIOBECHOM (hOPMYITUPOBKHU YCIOBUS
3a/1auu K anreOpandeckoil MoJIesu MyTEM COCTaBIICHUSI CUCTEMBI
YPaBHEHUI; peliaTh COCTABICHHYIO CUCTEMY YPABHEHU;
WHTEPNPETUPOBATH pe3ynbTar. KOHCTpyHpoBaTh peueBbi€ BHICKA3bIBAHMS,
SKBUBAJICHTHBIC IPYT JIPYTY, C UCMOIH30BAHUEM aJITeOpanieckoro u
reOMETPUYECKOr0 SI3bIKOB. Mcnonb30BaTh GyHKIIMOHATBHO-Tpauieckue
MPECTABJICHUS JJIs1 PEIICHUS U UCCIIEIOBAHNS YPABHEHUHN U CUCTEM

DNeMeHTbl KOMOMHATOPUKH

BrinonHsaTs nepedop Bcex BOZMOXKHBIX BAPUAHTOB JJIs Mepecuéra
00BEKTOB UM KOMOMHAIUMK 00BEKTOB. [IpUMEHsTH MpaBuiIo
KOMOMHATOPHOTO YMHOXKEHUS [T PEILICHUs 3a/]a4 Ha HaX0XKJIEHUE Yncia
00BEKTOB, BAPMAHTOB MM KOMOMHAIMH (JUaroHaJi MHOTOYTOJIbHHKA,
PYKOIIOXKATHs, YUCITIO KOJOB, IIU(POB, maposie u T. 1.). [logcuntsiBath
YICJI0O BAPUAHTOB C MOMOIIbIO TpadoB

10
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CpaBHUBATH U YNIOPSAIOYUBATH PALIMOHAIIBHBIC YUCIA.

@opMyIMpPOBaTh CBOMCTBA YMUCIOBBIX HEPABEHCTB, MILTIOCTPUPOBATH UX
Ha KOOPJMHATHOW MpsMOH, J0Ka3bIBaTh anredpandecku. [IpumeHsTh
CBOIVCTBA HEPABEHCTB B XOJ€ pPelICHUs 3a1a4. Pacro3HaBaTh JIMHEHHBIE
HEPaBEHCTBA, YPABHEHUS U HEPABEHCTBA, B TOM UHUCIIE cooeporcaujue
HeuzgecmHule N0 3HAKOM MOO0YJisl. Periath TMHEWHbIE HEPABEHCTBA,
CUCTEMBI JIMHEWHBIX HEPABEHCTB, B TOM YHCIIE coOdepicaljue Heu38ecmuble
noo 3uaxom mooyns. Icnonb30BaTh B MMCbMEHHONW MAaTeMaTUYECKOU pedn
0003HayYeHus U rpaduueckue n300paKEHUs YUCIOBBIX MHOKECTB,
TEOPETUKO-MHOYKECTBEHHYIO CUMBOJIMKY

HpI/I6J'II/I}KeHHI>I€ BBIYHCJICHUS

10

HaxonuTk, aHanu3upoBaTh, CONOCTABIATh YNCIOBBIE XapAKTEPUCTUKHU
00BEKTOB OKpYysKarolero Mmupa. Mcnonp3oBath pasHbie (POpPMbI 3aIUCH
IpUOIMKEHHBIX 3HAYCHUM; JIeTaTh BBIBOJIBI O TOUHOCTH MPUOIMKEHUS 110
UX 3aIUCH.

BhINOSHATH BEIYUCIIEHUS C PEATTbHBIMU JAHHBIMU.

BBINONHATE NPUKUAKY U OLEHKY PE3YJIbTATOB BHIYUCICHHM.
Hcnonb30BatTh 3aMuch YUCEN B CTAHAAPTHOM BUJIE AJI BHIPAXKEHUS
pa3MepoB 00BEKTOB, JUTUTEIIbHOCTH IPOLIECCOB B OKPYIKAIOIIEM MUPE.
CpaBHMBaTh YKCJa U BEJIMYHMHbI, 3aIIUCAHHBIE C UCIIOJIb30BAHUEM CTEIIEHU
10. Boinonuams ebivucieHus Ha MUKPOKATbKYIAMOPE NPU peuleHuu 3a0ay
U3 CMENCHBIX OUCYUNTIUH U PEATIbHOLL OetiCMEUMeIbHOCIU

KBanparasie kopHH

15

[TpuBOIUTH MpUMEPHI UPPALMOHATIBHBIX YHUCEIT;, PACIIO3HABATh
parMoHaNbHBIC U UPPAMOHATBHBIC YUCIIA; H300paXaTh YHCIIa TOUKAMU
KOOPJAMHATHOM IPSMOM.

OnucsIBaTh MHOXKECTBO JE€HCTBUTEIBHBIX YHCEIL.

Hcnonp30BaTh B MUCbMEHHOW MaTeMAaTUYECKONW peur 0003HAYCHHUS U
rpadgudeckue n300paKeHUs YUCIOBBIX MHOXKECTB, TEOPETHKO-
MHOXECTBEHHYIO CUMBOJIMKY.

JlokasbIBaTh CBOMCTBA apu(PMETHUECKUX KBAJPATHBIX KOPHEW; IPUMEHSTh




UX K IpeoOpa3oBaHuIo BhIpakeHnl. DopMyIupoBaTh OnpeaesieHrue
MOHATHUS TOXKIECTBA, IPUBOJIUTH IPUMEPHI PA3IMYHBIX TOKJIECTB.
Brrunciars 3Ha4YeHUS BBIPAXKEHUM, COIEPKAIUX KBAAPATHbIE KOPHU;
BBIPAKATh [MEPEMEHHBIE U3 TEOMETPUUECKUX U PU3nyecKux hopmy,
COZIEpIKAILIUX KBaJgpaTHble KOpHU. HaXoIUTh 3HaYEHUS KBAIPATHBIX
KOpHE, TOUHbIe U TPUOTIKEHHBIE, TPU HEOOXOJUMOCTH UCTIONB3YS
KaJIbKYJISITOP; BEIYUCIISTH 3HAUCHUS

BBIPAKEHUI, COIEpkKAIIMX KBaJpaTHbIEe KOpHU. Vcronb30BaTh
KBaJpaTHbIE KOPHHU IPU 3aMKUCH BhIpakKeHU U popMyit. OLleHUBaTh
KBaJIpaTHbIEC KOPHU LEIBIMU YUCIAMU U ACCATUUYHBIMU JPOOSIMHU;
CpPaBHUBATH U YIOPSAJOYUBATH PALIMOHAIBHBIE YUCIIA U UPPALIMOHAIIBHEIE,
3anrCcaHHbIe ¢ TOMOILBIO KBAJIpaTHBIX KOpHEH. [Ipumensams meopemy o
COOMHOUEHUU CPeOHe20 apudmemuyecko2o u CpeoHe2o
2e0Mempu4ecKo20 NOA0HCUMENbHBIX yucen. Mckiouams
UPPaYUOHAILHOCMb U3 3HAMEeHamelisl Opoou

KBanparnasie ypaBHEeHUs

30

[IpoBoauTh JOKa3aTENbHbBIE PACCYKICHUS O KOPHSIX YPaBHEHUS C OMOPOii
Ha OIpeieJIeHHE KOPHS, YUCIOBbIE U (DYHKIIMOHAJIbHBIE CBOMCTBA
BBIPAKEHU.

Pacnio3HaBaTp TUIIBI KBaAPATHBIX YpaBHEHUN. PemaTe kBagpaTHbIe
ypaBHEHUs, a TAK)KE YPAaBHEHUS, CBOAAIIUECS K HUM; periaTh JpoOHO-
palMoOHabHbIE YPABHEHMUS], CBOJIAILMECS K KBaJIpaTHbIM. [Ipumensams npu
peuleHulU K8aopamuo2o YPAaGHeHUsi Memoo Pa3lo#CeHUs Ha MHOMCUMENU,
Memoo 8blHeCeHUsl NOJIH020 Keaopama, popmMyny KOpHell K8AOPAMmHO20
PacxiianpiBaTh HAa MHOYKUATENU KBAAPATHBINA TPEXUJIICH.

HccnenoBaTh KBaJpaTHbIE YPaBHEHUS M0 JUCKPUMHUHAHTY U
kodddunmenTam. Pemats TeKCTOBBIC 3a/1a4u aNreOpanaecKuM CriocoOoM:
NEPEXOIUTH OT CIIOBECHOU (POPMYITMPOBKU yCIOBUS 337a4u K
anredpanvyeckoi MOJIETH IMMyTEM COCTaBJICHUS YPaBHEHHUSI;, peIIaTh
COCTABJICHHOE YPaBHEHHUE; HHTEPIIPETUPOBATH pe3yibTaT. Pemars
CUCTEMBI IBYX YPaBHEHH C ABYMsI HEU3BECTHBIMU, COACPKAIINX




ypaBHEHUE BTOPOH CTEIICHHU.

KBagpatuunas GyHkius

18

Beraucnars 3Hauenust GyHKIUH, 3a1aHHBIX hopMysamMu Y = x2, y = ax2, y
= ax? + bx + ¢ (mpy HEOOXOMUMOCTH UCIIONB30BAThH KAJIBKYJIATOD);
COCTaBIIATH TaOIUIIBI 3HaYCHHH PyHKINNA. CTPOUTH IO TOUKaM Ipaduku
¢ynkmii. OnuceiBaTh CBOMCTBA (QYHKIIMM Ha OCHOBE €€ rpaduiecKoro
npeactaBieHus. IHTepIpeTHpoBaTh rpauKu peasbHBIX 3aBUCUMOCTEH.
Hcnonp30BaTh QyHKIIMOHATEHYIO CUMBOJIUKY IS 3aITUCH Pa3HO
00pa3HbIX (paKTOB, CBA3AHHBIX C KBaJApaTUIHOU PyHKIMEN, oOoramas
OTIBIT BBITIOJHEHUS 3HAKOBO-CUMBOJIMYECKUX IEUCTBUI. CTPOUTH peUEBbIC
KOHCTPYKITUH C UCTIOJIb30BaHUEM (QYHKIIMOHATBHOU TEPMUHOJIOTHH.
[Toka3wsIBaTh CXeMAaTHUECKH MOJ0KCHUE Ha KOOPIMHATHOMN TIIOCKOCTH
rpadukoB QyHKIHMI BUAa y = x%, y = ax?, y=ax’+c,y=
ax? + bX + ¢ B 3aBUCHMOCTH OT 3Ha4eHui K03 PuULueHTos a, b, c,
BxoAmuX B hopmyibl. CTpouTh rpaduk KBaIpaTUIHON QYHKIINH;
OTIMCBIBATh CBOMCTBA (DYHKIIUHU (803pacmarue, yovleanue, Haubovliee,
HaumeHbulee

3Hauenust). Cmpoums epa@ux K8aopamuyHoU QYHKYUU ¢ nPUMeHeHuem
O0BUIICEHUIL 2PADUKOB8, DACANCEHUN U CHCAMULL

KBangpaTHbie HEpaBEeHCTBA

16

[IprMeHATH CBOMCTBA HEPABEHCTB B XOJI€ pEIIeHUs 3a1a4. Pacrio3HaBaTh
KBaJpaTHbIE HEPABEHCTBA. PemaTe KBapaTHbIE HEPABEHCTBA, UCITONIb3YS
rpaduyueckue npeacrapieHus. [Ipumensams memoo uHmepeanios npu
peuleHuy Keaopamuvlx HepaseHcmes U npocmetuux OpooHo-
PAYUOHATIbHBIX HEPABEHCME, C800AUXCS K KeaopamHubim. ViccnenoBaTh
KBQIPaTUIHYIO QYHKITHIO Y = ax? + bx + C B 3aBHCHMMOCTH OT 3HaYCHHMI
K03 GUIUEHTOB a, b u ¢

IToBTOpEHUME
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CreneHs ¢ padvOHAJIbHBIM
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CpaBHI/IBaTB N ynopsago4uBaTh CTCIICHU C LCJIBIMH U pallMOHAJIbHBIMHU




II0KAa3aTCJICM

MOKA3aTEJSIMU, BBIIIOJIHATH BEIYUCICHUS C PAllMOHATIBHBIMU YUCIIAMU,
BBIYUCIISITh 3HAUEHUS CTETIEHEN C LEIbIM MoKa3zaTeneM. @opMyaupoBaTh
onpeseneHre apupMeTHueckoro KOpHs HATypaJIbHOW CTENEHU U3 YUCIa.
Boruucnsats npubamkEHHbIC 3HAUSHUSI KOPHEH, UCTIONb3YsI PU
HEO0OXOIMMOCTHU KAJIbKYJISITOP; MPOBOAUTH OLIEHKY KOopHeH. [IprumeHsTh
CBOICTBa apu(METHIECKOTO KOPHS JJIsl MPeoOpa30BaHMsl BIPaKEHUH.
@opMyIHpPOBATh ONPEIETEHUE KOPHS TPEThEN CTENEHN; HAXOIUTh
3Ha4YEHUs KyOUUYECKHX KOPHEH, MPU HEOOXOAUMOCTH UCTIONb3YS
KanbKysaTop. MccnenoBaTh CBOMCTBA KYyOMYECKOTO KOPHSI, TPOBOIS
YHUCJIOBBIE HKCIIEPUMEHTHI C UCITIOIB30BAHUEM KAJIbKYJIATOPA,
KOMITbIOTEpa. BO3BOANTH UNCIOBOE HEPABEHCTBO € MOJIOKUTEIBHBIMU
JIEBOM W MPABOM YaCThIO B cTeNeHb. CpaBHUBATH CTENIEHU C Pa3HBIMU
OCHOBaHUSIMU M PaBHBIMU [TOKa3aTeasiMu. Qopmynuposams onpeoenenue
cmenenu ¢ payuoHaIbHLIM NOKA3amesiemM, NPUMEHAmMb C8OUCMBA CIMeNneHu
C PAYUOHANbHBIM NOKA3AmMenem npu 6bl4UCIeHUSX

Crenennast GyHKIUA

19

Boruucnsate  3Hauenuss  GyHKUMA, 3agaHHBIX  QopmynamMu  (TIpU
HEOOXOJMMOCTH HCIIOJIb30BaTh KaJbKyJATOP); COCTaBIATh TaOJIUIIbI
3HaueHu QyHkuuii. Popmynuposams onpedenenue ynkyuu. CTpOUTH MO
ToukaM rpaduku QyHkuil. OnucbIBaTh CBOMCTBA (DYHKIIMM HA OCHOBE €€
rpaguueckoro mnpeacTaBieHUs (00JacTh ONpENETIeHUs, MHOMXECTBO
3HAYEHUM, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, YE€MHOCHb, HEYEMHOCMDb,
BO3pacTaHue, yObIBaHWE, HauOOJblIee, HaWUMEHbIIEC 3HAYCHHUS).
WNurepnperrpoBath Tpaduku peansbHBIX 3aBHCHUMOCTEW. Mcnosib3oBaTh
(GYHKUMOHATBHYIO CUMBOJMKY IS 3allMCH  Pa3HOOOpa3HbIX (HaKTOB,

3
CBSI3aHHBIX C QYHKIMSIMH y=x%y=+x,y=3x,y
k . N
= =, oOoramiasi ONBIT BBIMOJTHEHUS 3HAKOBO-CHUMBOJHYECKHUX ICHCTBHIMA.
X
Crtpouth peyeBbie KOHCTPYKIMU C HCIOJb30BaHWEM (YHKIIMOHATHHOU
tepMuHoioruu. MccnemnoBanust rpadukoB (yHKIMHA B 3aBHCUMOCTH OT
3HaYeHUI K03(pPUIIMEHTOB, BXOASAIINX B POPMYITY.
Pacno3HaBate Bubl U3ydaeMbix QyHKIMH. Cmpoums epaguxu yKazannwix




dyukyull (6 mom uucie ¢ NPUMEHeHUeM OBUMNCEHUU 2paguKos);
onucwvieamsv ux ceoucmea. Pemarb NpoOCTEUINME ypaBHEHUA U
HEpaBEHCTBA, COJCpIKaIllMe CTEeTNeHb. Pemarh  upparuoHaIbHbIC
ypaBHEHUS

[Iporpeccun.

19

[TpuMeHsTh UHJIEKCHBIE 0003HAYEHUSI, CTPOUThH PEUYEBbIE BHICKA3bIBAHUS C
WCTIOJIb30BaHUEM TEPMHUHOJIOTUH, CBA3aHHOMW C MTOHATHEM
MOCJIEI0BATEILHOCTH.

Brruucnars diieHbl mociaea0BaTeIbHOCTEN, 3a/IaHHBIX (DOPMYIION N-TO
YjieHa UM PEKyPPEHTHOU popmysoil. Y cTaHaBIMBaTh 3aKOHOMEPHOCTD B
MOCTPOEHUH MOCIIEIOBATENBHOCTH, €CIIU BBIITMCAHBI IEPBBIE HECKOJIBKO €€
yjieHOB. M300paxaTh 4ieHbI MOCIEI0BATEIbHOCTA TOYKAMU Ha
KOOPANHATHOM IMJIOCKOCTH.

Pacnio3naBaTh apu(pMETHIECKYIO U TEOMETPUUECKYIO TPOTPECCUH TTPU
pa3HbIX crnocobax 3aanus. BeIBOIUTE HA OCHOBE JJOKA3aTEIbHbIX
paccyxnenuii popmysibl 001Iero wieHa apuhpMeTUIecKon u
T€OMETPUYECKON TIPOTPECCHIA, CyMMBI TIEPBHIX N WICHOB apu(hMEeTUIECKON
Y TEOMETPUYECKOM MTPOTPECCHI; pelIaTh 3aJa4 C UCIOJIb30BAHUEM ITUX
bopmyin. [okazvieams xapaxmepucmuuecKue ceoucmead
apugmemuueckol u 2e0MempuiecKkol Npocpeccuti, NPUMEHIMb

amu ceoticmea npu peutenuu 3aday. PaccMaTpuBaTh IpUMEPHI U3
peanbHOM KU3HU, WIUTFOCTPUPYIOIUE U3MEHEHUE MPOLECCOB B
apuMeTHIECKON MPOTPECCUH, B TEOMETPUUECKOMN MPOrPECCuu;
n300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTH rpaduuecku. Pemarts
3a/1a4M Ha CJIOYKHBIE TTPOILICHTHI, B TOM YMCIIC 3aa4M U3 PeaTbHON
MPAKTHUKU (C UCTIOIb30BAHUEM KAJIBKYJISITOPA)

Crnyuaiinbie COOBITHS

15

HaxoauTh BepOSATHOCTH COOBITHS B HCTIBITAHUSAX C PABHOBO3MOKHBIMH
UCXOJaMHM (C TPUMEHEHHUEM KJIACCUUECKOTO OMPEICICHUS BEPOSITHOCTH).
[TpoBOaUTH Ccy4daiiHbIe SKCIIEPUMEHTBI, B TOM YHCIIE C TIOMOIIBIO
KOMIIBIOTEPHOTO MOJICIUPOBAHUS, THTEPIIPETUPOBATH UX PE3YJIbTATHI.
Beraucnats 4acToTy ciydyaiiHOro COOBITHS;, OLIEHHUBATh BEPOSITHOCTH C




MIOMOIIBIO YAaCTOTHhI, IOJYYEHHOUN ONBITHBIM ITyTEM. [I[pUBOANTE IPUMEPHI
JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITUN. OOBSICHATH 3HAYUMOCTD
MaJIOBEPOSTHBIX COOBITUI B 3aBUCUMOCTH OT UX MOCIEACTBUH. Pemats
3a/1auyv Ha HaXOXJCHUE BEPOATHOCTEH COOBITHH, B TOM YHUCIIE C
npyUMeHEeHuEM KoMOUHATOpUKH. [IpuBOIUTE MpUMeEpbI TPOTHUBOMOJIOKHBIX
cOOBITUI. Pewams 3a0auu Ha npumeHeHue

npeocmasieHull 0 2eomempuyeckol geposimuocmu. VIcnonb3oBaTh IpH
pelIeHNH 3a7a4 CBOMCTBO BEPOSATHOCTEH MPOTUBOIOJIOKHBIX COOBITUIM

CityyaliHble BEJIMYNHBI

13

Opraan30BbBIBaTH HHGOPMAIIHIO U TIPEICTABIIATH €€ B BUJIC TAOJIHII,
CTOJIOYATHIX M KPYTOBBIX AuarpaMM. CTPOUTH TMOJUTOHBI 4acTOT.
Haxonuts cpeanee apudmeTraeckoe, pazmMax, MOy M MEIHAHY
COBOKYIMTHOCTH YUCJIOBBIX TaHHBIX. [I[pUBOIUTE coliepKaTelIbHbIE
PUMEPHI UCIIOJIB30BAHUS CPEIHUX 3HAUYCHUHN ISl XapaKTePUCTUKU
COBOKYIMHOCTHU JAHHBIX (CIIOPTUBHBIE MTOKA3aTEIH, Pa3MEPbI OJICHKIbI U
ap.). [lpuBoauTh copeprkaTeabHbie MPUMEPhI T€HEPATIBHON COBOKYITHOCTH,
IPOU3BOJILHON BHIOOPKU M3 HEE M PENPE3EHTATUBHON BHIOOPKU

MuoxectBa. Jlornka

18

[IpuBOAUTH MpUMEPHI KOHEUHBIX U OECKOHEYHBIX MHOXECTB. HaxoauTs
00bEIMHEHNE U TIEPECEUECHNE KOHKPETHBIX MHOKECTB, PA3HOCTh
MHOeCTB. [ [puBOIUTE TpUMEPHI HECIOKHBIX KJIaCCUPUKALIUN.
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHYIO CHMBOJIMKY U SI3BIK ITPU
pELICHUH 3a7a4 B XOJI€ U3yUYECHUs Pa3INYHbIX Pa3IesIoB Kypca.
KoHcTpynpoBath Heca0kHbIE GOPMYITHUPOBKHU ONPEICICHUM.
BocnpouzBoauts GopMyIMpPOBKY U 10KA3aTEIbCTBA U3YUEHHBIX TEOPEM,
IIPOBOJMTH HECIIOKHBIE IOKA3aTEIbCTBA BEICKA3bIBAHUM CAMOCTOSTEIIBHO,
CCBLTIAThCS B X0J1€ 000OCHOBAHUMN Ha OIpeIeeHHs], TEOPEMBbI, AaKCHOMBI.
[TpuBoaUTE MpUMEpPHI NPSIMBIX U 00paTHBIX TeopeM. MimocTpupoBaTh
MaTeMaTU4YECKUE MOHATHUS U yTBEPKAEHU puMepamu. Mcrnons3oBaTh
IIPUMEPBI U KOHTPIIPUMEPHI B apryMeHTanuu. KoHcTpynpoBaTh
MAaTE€MaTUYECKUE NPEIIOKEHUSA C IIOMOIIBIO CBA30K eCy ..., MO ..., 6 MOM
U MOJBLKO MOM ClIyyae, JIOTUYECKUX CBSI30K U, uau. Bulaguiamo




Heobxo0uMble U 00CMAMOUHbLE YCA08USL, HOPMYIUPOBAND
NPOMUBONOIOHCHBLE MeopeMbl. 3alUChIBATh YpaBHEHUE MPSIMOH,
ypaBHEHHUE OKPY>XKHOCTH. M300pakaTh Ha KOOPAUHATHOM MJIOCKOCTH
MHO>KECTBO PEIICHUI CUCTEM YPABHEHHM C ABYMS HEU3BECTHBIMU;
Gurypsl, 3aJaHHBIC HEPABEHCTBOM HMJIM CHCTEMOM HEPaBEHCTB C JIBYMS
HEH3BECTHBIMU

IloBTOpEHNE
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HUcnosnb3yemblil yueOHO-MeTOANYECKUN KOMILIEKC

B cooTBeTcTBUU ¢ 00pa30BATEIBHON MPOrPaMMO IIKOJIbI UCTIONB30BAH CIEAYIOITUN
Y4eOHO-MeTOAUYECKU KOMILICKT:

Jast yunresas

1. Komssrua FO.M., TkaueBa M. B., ®enoposa H. E. Anre6pa. Yuebnuk.7 xkmacc. M.,
[Tpoceemenue. 2016

2. TxaueBa M. B., ®enoposa H. E., [1labynun M. U. Anrebpa. PaGouas TeTpaas /kiacc.
M., IIpocsemienue. 2016

3. TkaueBa M. B., ®enopora H. E., [1labynun M. U. Anre6pa. Jlumaktudeckuit
martepual. 7/ kiacc. M., [Ipocsemenue. 2016

4. TkaueBa M. B. Anre6pa. Tematuueckue tecthl. 7 kiaacc. M., [Ipocsemenue. 2016

5. Komsrua FO.M., TkaueBa M. B., ®enopora H. E. Anre6pa. Yueonuk. 8 kimacc. M.,
ITpocsemenne. 2017

6. TkaueBa M. B., ®enopora H. E., [llabyana M. U. Anre6pa. Pabouas TeTpanp. 8
kiacc. M., [Ipoceemenue. 2017

7. TkaueBa M. B., ®enoposa H. E., Ilabyuun M. U. Anrebpa. unakruyeckuii
Mmarepuain. 8 kiacc. M., [Ipocemenwne. 2017

8. TkaueBa M. B. Anrebpa. Tematuueckue tecthl. 8 kiacc. M., [Ipocsemenune. 2017
9. Konsirun FO.M., Tkauera M. B., ®enoposa H. E. Anre6pa. MeTonnueckue
pekoMmenaamuu. /-9 kimacc. M., IIpoceemenue. 2016

10. Konsarun FO.M., TkaueBa M. B., ®enoposa H. E. Anrebpa. Yuebnuk. 9 kimacc. M.,
ITpoceemenue. 2018

11.TxaueBa M. B., ®enoposa H. E., [llabynun M. U. Anre6pa. Pabouas rerpans. 9
knacc. M., [Ipocsemenne. 2018

12. TkaueBa M. B., ®enoposa H. E., [[Tabynun M. 1. Anrebpa. JmnakTuaeckuit
marepual. 9 knacc. M., [Ipocsemenue. 2018 9 knacc. M., [Ipocsemienne. 2018

13.. TkageBa M. B. Anrebpa. Tematudeckue tectol. 9 kinace. M., [Ipoceemenne. 2018

Jois yueHunka

1.Konsrun F0.M., Tkauea M. B., ®enoposa H. E., [llabynun M. 1. Anrebpa.
VYuebnuk./ knacc. M., IIpocsemenue 2016

2. Konsirun FO.M., TkaueBa M. B., ®enoposa H. E., [llabynun M. . Anre6pa.
VYuebnuk. 8 kimacc. M., IIpocBemenne.2017

3. Konsirun FO.M., TkaueBa M. B., ®enoposa H. E., [llabynun M. 1. Anrebpa.
VYuebnuk. 9 kmacc. M., [Ipoceemenue. 2018
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