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1. Ilnanupyembie pe3yJibTaThl 0OCBOEHHUsI Y4eOHOr0 mpeaMeTa

JInuHOCTHBIE pPe3yJIbTaThI:

1)

2)

3)

4)

5)

6)

7)

8)

9)

BOCIIMTAHUE POCCUMCKOM Tpa)XXJaHCKOW WIECHTUYHOCTH: NATPUOTU3M, YBAXKCHUE K
OteuecTBy, MPOLLIOE M HACTOSIEE MHOIOHAIMOHAJILHOrO Hapoaa Poccuu; ocoznanue
CBOEH DSTHHUYECKOM IPUHAUIEKHOCTH, 3HAHUE MCTOPUH, $A3bIKA, KYJIBTYpPbl CBOErO
Hapoja, CBOEro Kpas, OCHOB KyJIbTYPHOI'O HacleAusl HapoaoB Poccuu u uenoBeyecTsa;
YCBOEHUE T'YMaHHUCTUUYECKHMX, JEMOKPaTUUYECKMX M TPAAULMOHHBIX LIEHHOCTEH
MHOTOHALIMOHAJIBHOTO POCCUHCKOTO OOIIECTBAa; BOCIUTAHUE YyBCTBA OTBETCTBEHH OCTH
u nonra nepen Poaunoi;

(GopMupoBaHUE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHUIO, TOTOBHOCTU U CIOCOOHOCTH
0o0yJaronmmxcsi K CaMOPa3BUTHIO W CaMOOOpa30BaHWIO Ha OCHOBE MOTHBALMH K
OOy4eHHI0O M II03HAaHMIO, OCO3HAaHHOMY BBIOOPY M IOCTPOEHHUIO JajbHeiein
UHIMBHUIYaJIbHOM TpaeKTOpuu 0O0pa3oBaHus Ha Oa3e OPUEHTHUPOBKU B MHpeE mpodeccuit
U Ipo(hecCHOHATIBHBIX NPEANOYTEHHUM, € Y4YeTOM YCTONYMBBIX IO3HABATEIbHBIX
MHTEPECOB, a TaK)Ke Ha OCHOBE (DOPMHUPOBAHMS YBAXUTEIBHOTO OTHOIICHUS K TPYAY,
pa3BUTHUS OIBITA YYaCTUS B COLIMAIBLHO 3HAYUMOM TPYAE;

(GopMHpOBaHUE LIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKH U OOLIECTBEHHOW MPAKTUKH, YUUTHIBAIOLIETO COLMAIBHOE,
KYJIbTYpPHOE, SI3bIKOBOE, TyXOBHOE€ MHOI'000pa3ue COBPEMEHHOI'0 MUPA;

(dbopMupoBaHUE OCO3HAHHOI'O, YBAXKUTEIBHOTO M JOOPOXKENATEIbHOTO OTHOLICHUS K
JIpYroMy 4YEJIOBEKY, €ro MHEHHUIO, MHPOBO33PEHHUI0, KYJIbType, A3BIKY, BeEpe,
IPaXJAaHCKOW TMO3ULUHU, K MCTOPHUH, KYJIbTYpE, PEIUTUU, TpaJuLUsaM, S3bIKAM,
LIEHHOCTSIM HaponoB Poccun M HapoJ0oB MHpa; FOTOBHOCTH M CHOCOOHOCTH BECTHU
JUAJIOT € APYTUMHU JIFOJIbMU U IOCTUTaTh B HEM B3aWMOIIOHUMAaHUS;

OCBOEHHE COIMAIBLHBIX HOPM, IIPABHJI MTOBEACHUS, POJICH 1 (OPM COIMATBHON KU3HH B
rpynmnax 1 cooOuecTBax, BKIKOYas B3pOCIble M COLMaIbHbIE COOOIIECTBA; yyacTHe B
IIKOJIbHOM CaMOYIIPaBJIE€HUHW U OOIIECTBEHHOM JKM3HM B TMpeJenax BO3pPacTHBIX
KOMIIETEHIIMA C  Y4€TOM PpETHOHAIbHBIX, JTHOKYJIBTYPHBIX, COLIMAJIBbHBIX U
9KOHOMHYECKUX OCOOEHHOCTEMN;

pa3BUTHE MOPAJIBHOTO CO3HAHUSA U KOMIETEHTHOCTH B PEIIEHHUU MOPAJIbHBIX IpobiemM
Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (OpPMHUpPOBAHHME HPABCTBEHHBIX UYYBCTB U
HPaBCTBEHHOI'O  IOBEJEHUS, OCO3HAHHOTO M  OTBETCTBEHHOIO OTHOLIEHUS K
COOCTBEHHBIM MOCTYIIKAM;

(dbopMupoBaHNE KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B OOLICHUH M COTPYAHHYECTBE CO
CBEPCTHUKAMH, JEThMHU CTAapUIEro M MJIAJIIEr0 BO3pacTa, B3POCIBIMU B IIpolecce
o0pa3oBaTeNbHOM, OOIIECTBEHHO IMOJIE3HOH, Y4eOHO-UCCIIEe0BATEIbCKOM, TBOPUECKOM
U APYTUX BUJIOB J€SATEIbHOCTH;

(dbopMupoBaHUE LIEHHOCTH 37I0POBOI0 M 0€30MacHOro 00pasa >KU3HM; YCBOEHUE MPaBUII
WHIUBUIYabHOTO U KOJUJIEKTUBHOIO O€30MaCHOrO IMOBEAEHUS B Upe3BbIYANHBIX
CUTyallMsIX, YIpOXaroUIuX >KMU3HU U 3J0pPOBBIO JIOJEH, IpaBUJl IMOBEIACHUS Ha
TPAHCIOPTE U Ha JOPOrax;

(dbopMupOBaHUE OCHOB JKOJOTMYECKOW KYJIBTYPbl COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO  SKOJOTMYECKOTO  MBIIUIEHHS,  PAa3BUTHE  OMbITa  SKOJOTUYECKU
OpUEHTHPOBAHHON pe(IEKCUBHO-OLICHOYHON M TPaKTUYECKOW JAESITeIbHOCTH B
KU3HEHHBIX CUTYaLUsX;

10) OCO3HAHUC 3HA4YCHHUA CCMBbH B XHU3HH UYCIIOBCKa H 06H_ICCTB3., MNPUHATUC LHCHHOCTU

CEMEWHOM )XKM3HH, YBOKHUTEIHHOE U 3a00TINBOE OTHOIIIEHUE K WICHAM CBOEH CEMbH;

11) pa3sBUTUEC JOCTCTHYCCKOI'O CO3HAHUA UYCPC3 OCBOCHUC XYHOKCCTBCHHOI'O HACJICIHA

HapoJ10B Poccuu u Mupa, TBOpUECKOM 1€ATETbHOCTH 3CTETUYECKOTO XapaKTepa.



MeTtanpeameTHblie pe3yJabTaThl:

1) yMeHHe CaMOCTOSITEJIbHO ONpEACTSATh IIEM  CBOEr0 OOYYeHHs, CTaBUTh |
dbopmynupoBath st ceOst HOBbIE 3a/a4M B ydyeOe M MO3HABATEIBHON JAEATEIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH NO3HABATEIBLHON NEATEIIBHOCTH;

2) yMEHHE CaMOCTOSITCJIbHO IUIAHHUPOBATh MYTH AOCTHIKEHHS Leleld, B TOM YHCIC
aJbTepHATUBHBIC, OCO3HAHHO BBIOMpaTh Hambojee 3P(HEKTUBHBIC CIIOCOOBI PEHICHUS
y4eOHBIX U N103HABATENIbHBIX 337134,

3) yMeHHEe COOTHOCHTH CBOM JCUCTBHS C IUIAHUPYEMBIMHU Pe3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEW JEATEIBbHOCTH B IIPOLIECCE JOCTMIKEHHUS DPE3yJbTara, ONpPENEsATh
CrocoO0bl ICUCTBUI B paMKax MPEAJIOKEHHBIX YCIOBUN U TPeOOBaHUM, KOPPEKTUPOBATH
CBOM JICHCTBHUS B COOTBETCTBUH C U3MEHSIOLIEHCS CUTYaLUEN;

4) yMeHHe OIICHHBATh IMPABHUIBHOCTh BBIMOJIHEHHUsS Y4eOHOHN 3amadyn, COOCTBEHHbBIC
BO3MOYKHOCTH €€ pELICHUS;

5) BiameHWe OCHOBAaMH CAMOKOHTPOJIS, CAaMOOIICHKHM, NPUHATHS  pCIICHHH U
OCYIIIECTBIICHHUS OCO3HAHHOT'O BEIOOpA B yueOHOW U NO3HABATENBbHOM JESTEIbHOCTH;

6) yMmeHHe oONpeAeasTh MOHITHSA, CO3IaBaTh OOOOIICHMS, YyCTAaHABIMBATh AaHAJOIHH,
KJIacCU(UIMPOBaTh, CaMOCTOSATEIbHO BHIOMpPAaTh OCHOBAHMUS W KPUTEpUU IS
KJaccu(puKanuu, ycTaHaBIMBATh IPUYNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTDH JIOTHYECKOE
paccykJieHrne, yMO3aK/Ito4eH!e (MHAYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTUU) U JeJIaTh
BBIBO/IbI;

7) yMeHHE coO3/aBaTh, NPUMEHSITh M MPEOOpPaA3OBBIBATH 3HAKM U CHMBOJIBI, MOJCIH H
CXEMBI JIs pellieHusl yUeOHBIX U MMO3HABATENIbHBIX 33/1a4;

8) cMbICIOBOE YTEHHUE;

9) yMmeHHE OpPraHHU30BBIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO ICSTEIBHOCTH C
YUUTEJIEM M CBEPCTHHKAMH; paboTaTh MHAWBHIYaJbHO M B TPYIIE; HAXOIUTH 0OOIIee
pelieHre W paspemars KOH(MIUKTHI Ha OCHOBE COTJIACOBAaHUS MO3UIMH M ydera
UHTEPECOB; GOPMYIUPOBATH, APTYMEHTHPOBATH H OTCTAUBATH CBOE MHEHHUE;

10) yMeHHE OCO3HAHHO HCIIOJIb30BAaTh pPEYEBbIC CPEACTBA B COOTBETCTBHU C 3ajaucii
KOMMYHHUKAIIUU JJI1  BBIP@KEHHS CBOMX UYBCTB, MBICJIEH © TOTpeOHOCTEH;
MJAHUPOBAHMS U PETYJALMU CBOEH NESITEIbHOCTH; BIaJCHUE YCTHOM M NMHCHbMEHHOU
pE€YbI0, MOHOJIOTMYECKOW KOHTEKCTHOHN PEYbIO;

11) popmupoBaHHe ¥  pa3BUTHE KOMIIETCHTHOCTH B  00JAacTH  HMCIOJIb30BAHHSI
WH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHoyorui (manee - HMKT xommereHmun);
pa3BUTHE MOTHBALMM K OBJIAJECHUIO KYJIbTYpPOW aKTUBHOTO IMOJIb30BaHUS CIOBAPAMHU U
JIPYTUMH TTOMCKOBBIMH CUCTEMAMMU;

12) popmupoBaHHEe U Pa3BUTHE JKOJOTHYECKOTO MBIIUICHHS, YMCHHE MPUMEHSATh €ro B
M03HABaTEIbHONM, KOMMYHHMKAaTUBHOM, COLIMAJIBbHON MpPaKTHKE U NpodeccCuOoHaNIbHOU
OpHEHTALUH.

IIpenmeTHble pe3yJibTaThI:

1) dopmupoBaHue mpEACTAaBICHUH O MaTeMaTHKE Kak O METOJAe TO3HAHHSI
JENCTBUTEIBLHOCTH, MO3BOJISIONIEM OIMCHIBAaTh M H3Yy4aTh pealbHbIE IPOLECCH U
SBJICHHUSL:

e OCO3HaHME POJIM MaTEMAaTHUKH B pa3BuTUu Poccuu n mupa;
e BO3MOXXHOCTb HPHUBECTH IPUMEPBI U3 OTEYECTBEHHOM M BCEMHPHOM HCTOpUU
MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BuTHE yMeHHiI paboTaTh ¢ y4eOHBIM MATEMaTHYECKUM TEKCTOM (aHAJIHU3UPOBATh,
U3BJIEKaTh HEOOXOAMMYIO MH(OPMAIIHIO), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIIU C
NpUMEHEHUEM  MAaTeMaTHMYeCKOW  TEpMHHOJOTMM UM  CUMBOJIHMKH, IPOBOJUTH
KJIacCU(HUKAIIMN, JIOTUYeCKue OOOCHOBaHUS, JOKa3aTelbCTBA MaTEeMaTHUYECKUX
YTBEPKIACHUMN:



3)

4)

5)

® OIIEPUPOBAHME MOHATUSMU: MHOXKECTBO, 3JEMEHT MHOXKECTBA, IOJAMHOXKECTBO,
IPUHAUIEKHOCTh, HAXOXACHHUE IEepeceuyeHus, OObEIUHEHMs] IOJMHOKECTBA B
IIPOCTEHIINX CUTYALUAX;

® pellIeHHUE CIOXKETHBIX 3aJjay Pa3HbIX TUIIOB Ha Bce apupMEeTHUECKUE AeHCTBUS;

e [IpUMEHEHHUe crocobda NoMucKa peleHHs 3ajaul, B KOTOPOM PACCYKICHUE CTPOUTCS
OT yCIIOBUS K TpeOOBaHMIO MU OT TPEOOBAHUS K YCIIOBUIO;

e COCTaBJ€HUE IUIaHA pEIIeHUs 3aJauyd, BbIJCICHUE JTAallOB €€ pPELICHMUS,
UHTEpIpPETaldsl  BBIYMCIUTENBHBIX  PE3YJbTaTOB B  3aJaye, HCCIEAOBAHUE
IIOJIYYEHHOT'O PELICHUS 3aa4H;

® HAXO0XJEHHUE IpOIEHTAa OT YHUCJA, Yucjia IO IPOLEHTY OT HEro, HaXOXKICHUs
IPOLIEHTHOI'O OTHOLIEHUE JBYX YHMCEN, HAXOXACHUS MPOLEHTHOTO CHUXXEHUS WIH
IIPOLICHTHOI'O MOBBIIICHUS BEJINUUHBI;

® peuIeHHE JIOTMYECKUX 3a/ay;

pa3BUTHE MPEJICTABICHUN O YHUCIE U YHMCIOBBIX CHCTEMAaxX OT HaTypaJbHBIX M0

JEUCTBUTEIBHBIX  4YHMCEJI;  OBJIAJACHME  HaBbIKAMU  YCTHBIX,  IIMCBMEHHBIX,

MHCTPYMEHTAJIbHBIX BBIYUCIICHUI:

e OIepupOBaHUE NOHATHUAMHU: HATypalbHOE YMCIIO, IIEJI0€ YHUCIO0, OOBIKHOBEHHAs
apoOb, JecATUyHas JpoOb, CMEIIAHHOE YMCJIO, pPAalMOHAJIbHOE  YHCIIO,
UPPALMOHATIBHOE YUCIIO;

® CIOJb30BAHHUE CBOMCTBA UMCET U 3aKOHOB apU(PMETUUECKUX ONEPALMMA C YucIaMu
IIPH BBINOJIHEHUH BbIUNCICHUM;

® LCHOJIb30BAaHME INPU3HAKOB Jjenaumoctd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH
BBIYMCIICHUN U PEIIECHUHU 3a/1a4;

® BBINOJIHEHUE OKPYIJICHUS YUCET B COOTBETCTBUU C IPAaBUIIAMU;

® CpaBHEHME YHUCE;

® OLICHHWBaHME 3HAYEHUS KBAJPATHOTO KOPHS U3 MOJIOKHUTEIBHOIO LIEJI0TO YHUCIIA;

OBJIQJICHUE CHUMBOJIBHBIM S3BIKOM alreOpbl, IPUEMaMU BbIIIOJHEHUS TOXKIECTBEHHBIX

npeoOpazoBaHuil BBIPAXKEHUH, pellleHus] ypaBHEHHH, CUCTeM YpaBHEHUH, HEPaBEHCTB U

CHUCTEM HEPAaBEHCTB; YMEHHUS MOJIEIMPOBATH pealibHble CUTYallUH Ha SI3bIKE ajareOphl,

UCCIIEJIOBaTh TOCTPOEHHBbIE MOJEIM C HCIIOJIb30BAHHMEM ammapara  anreOpsl,

MHTEPIPETUPOBAThH NOJYYEHHBIA PE3yNbTaT:

e BBHINOJHEHHE HECJIOKHBIX MpeoOpa3oBaHUM Ul BBIUMCICHUS 3HAYCHMH YMCIIOBBIX
BBIDAKEHUM, COJEpXKAIIUX CTENEHH C HaTypalbHBIM IIOKa3aTelIeM, CTEIEHU C
L[EJIbIM OTPULIATENLHBIM IIOKA3aTeNeM;

e BBHINOJHEHME HECJOXKHBIX TMpeoOpa3oBaHUil ILeNnbIX, APOOHO PpalMOHAIBHBIX
BBIDA)KEHUH M BBIPAKEHUN C KBAJpaTHbIMU KOPHSMH; PpACKPbIBATh CKOOKH,
OPUBOJUTH TOAOOHBIE CllaraeMble, HCIOJIb30BaTh (OPMYJIBl  COKPAIIEHHOTO
YMHOKEHUS;

e peulcHUE JIMHEHWHBIX W KBAJpaTHBIX YPaBHEHHW W HEPABEHCTB, YPaBHEHUH U
HEPaBEHCTB CBOJAIIMXCS K JIMHEWHBIM WM KBaJpaTHBIM, CHUCTEM YypaBHEHUU U
HEpaBEHCTB, H300pa)k€HHWE pEIIeHWH HEepaBEHCTB M HMX CHUCTEM Ha YHCIOBOM
IIPSIMON;

OBJIQJICHHE CUCTEMOM (YHKUHMOHAIBHBIX IMOHSATUH, pa3BUTHE YMEHHS HCIIOJIb30BaTh

(GyHKIIMOHANbHO-TpadUUECKHEe  TPEACTaBICHUS  JUISL  pEIIeHUs  Pa3IMYHBIX

MaTeMaTUYEeCKUX 3aJlay, /ISl OMMCAHUS U aHaJIu3a pealbHbIX 3aBUCUMOCTEN:

® OIIpEACNICHUE TOJIOKEHUS TOYKHM MO €€ KOOpJAMHATaM, KOOPAMHATHI TOUKH IO €€
MIOJIOKEHUIO Ha IIJIOCKOCTH;

e HaxOXJeHHe no rpaduky 3HadyeHUuN (QyHKIHMM, 00JaCTH OMpeNeIeHUs, MHOXKECTBA
3HAUYEHUU, Hyled QYHKIUU, TPOMEKYTKOB 3HAKOMOCTOSHCTBA, IMPOMEXYTKOB
BO3pacTaHus U yObIBaHMSA, HAUOOJIBIIEr0 ¥ HAMMEHBIIETO 3HAaUeHUs (DYHKIUY;

® [IOCTpPOEHHE rpauKa JTUHEHHON U KBaApaTUUHON (YHKIINNA;



e omepupoBaHue Ha 0a30BOM  YpPOBHE TIOHSATUSAMHU:  IOCIIEJOBATEIHHOCTB,
apudmeTnyeckas Iporpeccus, reoMeTpruuecKast Iporpeccus;

® UCIOJB30BaHUE CBOWCTB JIMHEHHOW M KBaJAPAaTHUHON (QYHKIUH U X TpapUKOB MPU
pelIeHuy 3a1a4 U3 JPYyrux y4eOHbIX IPEIMETOB;

6) oBiageHue MPOCTEHIIMMHU CIIOCOOAMH IPEJCTABICHUS W aHaIW3a CTaTHCTHYECKHX
JaHHBIX; (OPMUPOBAHUE MPEJICTABICHUH O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B
peaJlbHOM MHMpe M O pa3iddyHbIX CHOcO0axX UX H3Y4YeHMs, O NPOCTeHIInX
BEPOATHOCTHBIX ~ MOJENSAX;  pa3BUTHE  yYMEHUH  U3BIEKaTh  WH(OpPMAIHIO,
OpeJCTaBICHHYI0 B Tabiuuax, Ha JuarpaMMax, rpaukax, ONHUCBIBaTb U
AQHAIM3UPOBAaTh  MACCUBBI  YHUCJIOBBIX  JAaHHBIX C  IIOMOIIBIO  IOAXOIALIUX
CTaTUCTUYECKUX XAPAKTEPUCTHUK, MCIIOJIb30BaTh IOHMMAHUE BEPOATHOCTHBIX CBOWCTB
OKpY>KalOIUX SBJICHUN IIPU IPUHATUH PEILICHUMN:

e (opMUpOBaHHE NPEACTABIECHUS O CTATUCTUYECKUX XAPAaKTEPUCTUKAX, BEPOSITHOCTH

CIIy4aiiHOTO COOBITHUS;

pelieHne nNpocTelnX KOMOMHATOPHBIX 33714,

oTpesieNieHNe OCHOBHBIX CTATUCTHUECKHUX XaPAKTEPUCTUK YHCIOBBIX HAOOPOB;

OLICHUBAHUE U BBIYHUCIIEHNE BEPOSITHOCTU COOBITHS B MPOCTEHIINX CIyYasx;

HaJlMyue IPEJCTaBICHUS O POJU IPAKTUYECKH JTOCTOBEPHBIX U MAaJIOBEPOSTHBIX

COOBITHH, O POJIM 3aKOHA OOJIBLIMX YHCET B MAaCCOBBIX SIBJICHUSIX;
® YMCHHE CPABHHUBATh OCHOBHBIEC CTATHCTUYECKHE XAPAKTEPUCTHKH, IOJYYCHHBIE B

IIpOLIECCEe PEeUICHUs IPUKIAAHOMN 3a/1aui, U3yUYEHHS PEAIbHOTO SIBJICHUS;

7) pa3BUTHE YMCHUH NMPUMEHSITh U3yYCHHBIC HOHSITHUS, PE3yIbTAaThl, METOAbI IS PELICHUSI
3a7a4 MPAKTUYECKOro XapakTepa M 3aJ1ad U3 CMEKHBIX JUCHUILUIMH C UCIIOJIb30BaHUEM
IpHU HEOOXOIMMOCTH CIIPABOYHBIX MATEPUAJIOB, KOMIIbIOTEPA, II0JIb30BATHCS OLIEHKON U
IMPUKUAKOM ITPU IPAKTUYECKUX pacyeTax:
® pacIO3HAaBaHME BEPHBIX U HEBEPHBIX BBICKA3bIBAHMIA;
® OLCHUBAHME PE3YyJIbTATOB BBIUUCIECHUN IIPU PELICHUH IIPAKTUYECKUX 3a]aY;

e BBLINIOJIHCHUE CPABHEHUS YHCEI B PEAIBHBIX CUTYaLUX;
® JCIOJIb30BaHUE YKCIIOBBIX BBIPAKECHUM IIPU PELICHUM NPAKTUYECKUX 3a]ad U 3a7a4
U3 PYTUX y4eOHBIX MPEIMETOB.

2.ConepxxaHue y4eOHOro npeamMera

Conepxxanue mnpeamera aiaredpsl 7-9 kiaccoB OOBEIMHEHO Kak B HCTOPHYECKH
CIIOKMBIIMECS JIMHUM (YUCIIOBas, anreOpanueckas, reomerpudeckas, pyHKIMOHAIbHAS U [Ip.),
TaK U B OTHOCUTEIILHO HOBBIE (CTOXacTUYecKas JIMHM, «peajibHas mMareMaTtuka»). OTaenbHO
IPEJICTaBJICHBI JINHUS CIOXKETHBIX 3a/1a4, UCTOpUYECKasl JINHUS.

DJieMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOMH JIOTHKH

Cornacho ®I'OC ocHoBHOro 001Iero 00pa3oBaHUS B IMpeIMET MaTeMaTHKa BBEJCH
pazmen «Jlornka», KOTOpBIA HE TIPEAINONIaraeT JJIOTIOJHHUTENBHBIX YacOB Ha W3YUYEHUH W
BCTPAaUBACTCS B pa3jIMYHble TEMbl KypCOB MaTe€MaTWKM M HH(GOPMATUKH U IpelBapsercs
03HAKOMJICHHEM C DJIEMEHTAMHU TEOPUU MHOKECTB.

MHoKecTBa U OTHOLLIEHUSI MEKAY HUMU

MHOXeCTBO, Xapaxkmepucmuieckoe C80UCMBO MHONMCeCmed, >SIEMEHT MHOXECTBa,
nycmoe, KoneuHoe, beckoneynoe mHodcecmeo. IlonmuoxxecTBo. OTHOIICHNE NPUHAATIEKHOCTH,
BKITIOYCHUS, PABEHCTBA. DIIEMEHTHI MHOXECTBA, CITOCOOBI 3aJaHUsI MHOXECTB, PACNO3HABAHUE
NOOMHOIICECME U ITIeMEHMO8 NOOMHOICECHE C UCNONb308AHUEM KPY208 Diliepda.

Onepauuu HaJ MHOKeCTBAMM

[lepeceuenne u 0ObEAMHEHHUE MHOXECTB. Pasnocmb MHOJMCecms, OononHeHue
MmHodcecmea. inmepnpemayus onepayuii Ha0 MHOJICECMEAMU ¢ NOMOWbIO Kpy208 Jiinepa.



DJIeMeHTbI JIOTUKH

Onpenenenne. YTBEepKIeHUS. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. JloKka3aTenbCcTBO
ot npotuBHOTO. Teopema, oOparHas qaHHOU. [Ipumep 1 KOHTpIIpUMED.

BrickasbiBanus

HNctuHHOCTE W JIOKHOCTH BBICKa3bIBaHUS. (ClOdKICHblE U HPOCMblE BbICKA3bIBAHUSL.
Onepayuu HAO 8bICKA3LIGAHUAMU C UCNONb30BAHUEM JIO2UYECKUX CEA30K: U, Ui, He. Ycnoeuvie
BbLCKA3bIBAHUS (UMNIUKAYUL).

Aunrebpa.

Yucaa

PanunonaabHbIe YHCIa

MHoxecTBO panuoHaNbHBIX 4YHcel. CpaBHEHHE palMOHaNIbHBIX uMcen. JledicTBus ¢
parroHaIbHBIMU YHCTIaMU. [Ipedcmasienue payuoHaibHO20 YUCia 0ecamudtol Opoobio.

HppaunoHajbHbIe YUCIA

ITonsaTHe MppanMoOHAIBHOIO yncia. Pacro3HaBaHue UppanMoHaIbHBIX yucen. [Ipumepsl

JoKa3aTenbcTB B anredpe. MppanumoHanbHOCTH uuncia \/E . IlpumeHeHne B TeOMETPUH.
CpasHenue uppayuonanohvlx yucen. Muoscecmeo oeticmeumenbHuLX YUcel.

ToxknecTBeHHbIE IPe0OPa30BaAHUSA

YucnoBbie 1 OyKBeHHbIE BbIPAKEHUS

Bripaxkenue c¢ nepemeHHoii. 3HaueHue BbIpakeHHs. [lojcTaHOBKA BBIpaXKEHHI BMECTO
[IEPEMEHHBIX.

Ieanie BbIpakeHUst

CreneHp ¢ HaTypaJIbHbIM IOKa3aTeleM M ee cBoiicTBa. [IpeoOpa3oBaHus BbIpaKeHUH,
COJIepIKalINX CTENEHH ¢ HATypPaJIbHBIM MOKa3aTeleM.

OpHowieH, MHorowieH. JleWcTBUS C OJHOWIEHAMHM M MHOTOWIEHaMHU (CIIOKEHHE,
BbIUHMTaHUE, YMHOKEeHHE). DOpPMYJIbl COKPAIIEHHOTO YMHOKEHHUSI: Pa3HOCTh KBAJpaToB, KBaapaT
CYMMBI M pa3HOCTH. Pa3nojkeHne MHOrouieHa Ha MHOXUTENIN: BBIHECEHHE OOLIEr0 MHOMXKHUTENS
3a CKOOKH, epynnupoexa, npumeHenue Gopmyl cOKpawjeHHo2o ymHodceHus. Keadpamuulii
Mpexujiet, pasioxHceHue KeaopamHo20 mpexuieHa Ha MHONCUMEU.

JIpoOHO-panHOHAJIbHBIC BHIPAKCHHUS

Crenenp c uenbiM mnokaszareneMm. [IpeoOpa3oBaHue APOOHO-IMHENWHBIX BBIPAKEHUMN:
CIIOKEHHE, YMHOXKEHUE, NIeNeHue. Aneebpauyeckas opodw. /Jonycmumvle 3Ha4eHUs NePeMeHHbIX
6 OpobOHO-payuoHanbhvix evipadxcenusx. Cokpawenue ancedpauveckux opoodet. Ilpusedenue
aneebpauveckux opodeii Kk obwemy 3namenamenio. [elicmeus ¢ ancedpaudeckumu OpoOAMU:
CllodCeHUe, 8bIYUMAaHUe, YMHOJICEHUe, OelleHue, 8036€0eHUe 8 CINENeHb.

IIpeobpazosanue vipasiceHull, COOEPHCAUUX 3HAK MOOYIIA.

KBaaparnbie kopHu

Apudmernueckuil kBaapaTHbli KopeHb. [IpeoOpa3oBaHue BBIpAXKEHMH, COJEpPIKALIMX
KBaJIpaTHble KOPHHU: YMHOKEHHUE, JEJICHUE, BBIHECEHME MHOXKUTENS H3-110J] 3HaKa KOpHS,
8HeceHue MHOMCUMeNs 0O 3HAK KOPHAL.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

UYucnoBoe paBeHCTBO. CBOMCTBA YHCIOBBIX PAaBEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHus

[lonsitTne ypaBHeHMsI W KOpHSL YypaBHeHUs. [Ipedcmaeénenue o0 pagHOCUTLHOCMU
ypasuenuii. Obnacms onpeoenenus ypasHeHus (001acms 0ONYCMUMbIX 3HAYEHUL NePEMEHHOL).

JIuHeiiHOe ypaBHeHHe U ero KOPHHU

Pemenne nuHelHBIX ypaBHEHWU. Jluneunoe ypasnenue ¢ napamempom. Konuuecmeo
KOpHelU TUHetH020 ypasHeHus. Pewenue nuneinvlx ypagnenull ¢ napamempom.

KBanpaTrHoe ypaBHeHHe M er0 KOPHH



KBagparuble ypaBHeHus. Hemonnble KBajapaTHble ypaBHEHHS. JMCKpUMHHAHT
KBaJpaTHOro ypaBHeHus. Dopmysia KOpHEW KBAApaTHOTO YypaBHEHUd. Ieopema Buema.
Teopema, obpamnas meopeme Buema. Pemienue KBaJpaTHBIX YpaBHEHMIA: HCIOJIb30BAHUE
dbopMynbl  JUISI HAaXOXACHUS KOPHEH, ecpaguueckuii memoO peulenus, pasiodceHue Ha
MHOdCUmMenU, noobop KopHell ¢ UCNOIb308aHuem meopemvl Buema. Konuuecmeo kopmei
K8AOPAMHO20 YPABHEHUsl 8 3A8UCUMOCTIU OMm e20 Ouckpumuranma. bukeadpammuvie ypasHnenus.
VYpasnenus, ceooumvie k nunelinbim u kéaopamuvim. Keaopammusie ypasnuenus ¢ napamempom.

ApoOHo-pannoHaJbHbIe YPAaBHEHUS

Pemenue npocreimmx ApoOHO-IMHEHHBIX YpaBHEHUH. Pewenue 0poOHO-payuoHaibHbIx
VPABHEHUII.

Memoovl pewenus ypasHeruil: Memoovl paeHOCUTbHBIX NPE0OPA308aHULL, MEMOO 3aMeHbl
nepemenHol, epapuueckuii memod. Mcnonav3osarnue ce0ticme hyuKyuii npu peueHuu ypasHeHutl.

Tpocmetiwue uppayuonansuvle ypasnenus éuda [ f (x) =a, \/f (x) = \/g (x) .

VYpaenenus euoa x'=a .Ypaesuenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHHE C AByMs IepeMEHHBIMU. JIMHEHHOE ypaBHEHHE C JIBYMs II€PEMEHHBIMM.
Ipamas kax epaghuyeckas unmepnpemayus TUHEUHO20 YPAGHEHUS C 08YMsl NePEMEHHbIMU.

[TonsTHE cucTeMbl ypaBHEHM. Pelienne cucreMsl ypaBHEHUN.

MeToapl pelieHus: CUCTeM JIMHEHHBIX YPaBHEHU C IByMS MIEPEMEHHBIMU: 2paguueckull
Memoo, Memoo ClOHCEeHUsl, METO]T TIOJICTAHOBKHU.

Cucmembol TuHEHbIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

UucnoBsie HepaBeHCTBA. CBOICTBa YHCIIOBBIX HepaBeHCTB. [IpoBepka cripaBeauBOCTH
HEPABEHCTB IPH 33/1aHHBIX 3HAYEHUSIX [IEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. CTporue u HecTporue HepaBeHcTBa. Qonacmy onpeodeneniis
Hepagencmaa (061acmsb 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

PelreHre TMHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezco pewenus. Pewenue keaopamHvlx HepaBeHCMS:
UCNONIL3068AHUE CBOUCME U 2paPuKa KeaopamudHou QYHKYuu, Memoo UHMep8danos. 3anuch
peutenus Keaopammno20 HepaseHCcmaa.

Pewenue yenvix u 0podHO-payUOHANbHBIX HEPABEHCINE MEMOOOM UHMEPBAIIO8.

Cucrembl HepaBeHCTB

CucreMpl HEpPaBEHCTB C OJHON INEpEeMEHHOW. PemleHne cucTeM HEpaBeHCTB C OJHOMN
NEPEMEHHOM: JIMHEHHBIX, Keaodpamuuvix. W300pa’keHue pelieHus CHUCTEMbl HEPAaBEHCTB Ha
YHUCIIOBOW MPSIMOMN. 3alIUCh PEILIEHUS] CUCTEMbI HEPABEHCTB.

DOyHKIUH

Ionsitue pynKkumuu

JlekapToBbl ~ KOOpJIWMHATBl HA IUIOCKOCTH. DOpMHUpOBaHUE MPEACTAaBIECHUH O
METaNpPeIMETHOM MOHATUU «KOOPAMHATHD. CrocoObl 3anaHus (QYHKIMHA: aHATUTUYECKHH,
rpaduueckuit, Tabmuunbiil. ['padux dynkuu. [Ipumeps! QyHKIMM, MolydaeMbIX B Ipoliecce
UCCIIEIOBaHMS Pa3IMYHbBIX PEATbHBIX MIPOIECCOB U PELICHH 3a/1a4. 3HaueHHe QYHKIIUN B TOUKE.
CpoiictBa (QyHKIUI: 001acTh OMNpENENIeHUs, MHOXECTBO 3HAUEHUM, HYIH, HPOMEKYTKH
3HAKOIMOCTOSIHCTBA,  YeMmHOCMb/HeuemHoCcmy,  TIPOMEXKYTKM  BO3pacTaHUss U yOBIBaHUS,
HanOoJbIlIee U HauMeHbIee 3HaueHus. VccnenoBanue GyHKINH 1O ee Tpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3a0annvle gynkyuu.

JIuneiiHas pyHKIUsA

CpoiictBa u rpaduk JuHEHHOW (QYHKUMU. VYTIOBOW KOI(DPUIMEHT MPSIMOM.
Pacnonoxenue rpaduka mMHEHHONW (YHKIUU B 3aBUCUMOCTH OT €€ YIJI0BOTO KO3 PHUIIUEHTA U
cBOOOTHOTO wiieHa. Haxoowcoenue kospduyuenmos aunetiHot GyHKyuu no 3a0aHHbIM YCI10BUAM.



NPOX0JHCOeHUe NPAMOLL Yepe3 08e MOUYKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOU
yepes OAHHYI0 MOYKY U NAPANLETbHOU OAHHOU NPAMOLL.

KBagparununas pyHkumst

CpoiictBa u rpaduk KBagpatudyHod QyHKIUU (mapadona). Ilocmpoenue epaghuxa
keaopamuunol @yHukyuu no moukam. HaxoxxneHue Hyned KBagpaTHUYHOW (QyHKIHH,
MHOICeCmsea 3Ha4eHUll, NPOMEeNCYMKO8 3HAKONOCMOAHCMEA, NPOMEINHCYMKO8 MOHOMOHHOCMIU.

OOpaTHasi NPONOPUHOHATBHOCTH

k
ColicTBa QyHKIMH Y = k y = —. I'unepb6ouna.
X x

I'pajpuku ¢ynxyuir. Ilpeobpaszosanue epagura ¢ynkyuu y = f (x) ona nocmpoenus

epaghuxos Qynkyutl 6u0a y — af (kx+b)-+c -

I'paguru pynxyuii y=a+L’ y =~/x,y=3x: y=|-

X+b

IlocsienoBaTeIbHOCTH M IPOTPECCHH

UucnoBas  moOCJeNOBaTENbHOCTh.  [IpuMepsl  YHCIOBBIX  MOCHEAOBATEIHHOCTEH.
beckoHeuHnble mocnenOBaTENbHOCTU. ApudMmeTnueckas Iporpeccus M €€  CBOWCTBA.
['eomeTpuueckass mporpeccusi. @Popmyra obwe2o uiewa u cymmsvl N NEPevix UleHO8
apugmemuueckou u ceomempuyeckou npoepeccuid. Cxoo0aumascs 2eoMempuyecKas npozpeccus.

Penrenune TeKCcTOBLIX 3224

3agaun Ha Bce apupMeTHUECKHE TeHCTBUS

Pemrenue TeKCTOBBIX 3a/ad apuMeTnIeckuM criocooom. Mcmonp3oBanue Tabimi, cxem,
YepTekKel, APYTUX CPEACTB NMPEACTABICHUS JaHHBIX MIPU PEILICHUH 3aauu.

3agaum Ha ABM:KeHHe, Pa0OTy M MOKYIKH

AHanu3 BO3MOXHBIX CUTYyallUi B3aUMHOTO PACHOJIOKEHUSI OOBEKTOB MPU UX ABM)KCHUU,
COOTHOLLIEHUSI 00BEMOB BBIIIOJIHSAEMBIX PA0OT IIPU COBMECTHOU padoTe.

3agauu Ha YACTH, T0JIH, TPOLEHTHI

Pemenue 3aau Ha HaXOXKJEHUE YacTH YMCIIA U YKCia M0 ero yacTu. PemieHnue 3agau Ha
HPOILEHTHI U 10yu. [IpuMeHeHne mponopiuii Npy pereHny 3a1ad.

Jlornueckue 3agaumn

Pemenne norudeckux 3anad. Peulerue 102uteckux 3a0a4 ¢ nOMowbto epagos, mabauy.

OcHOBHBbIE MeTO/IbI pellleHUus] TEKCTOBBIX 3a/1a4: apu(PMETHIECKUH, anTreOpanvecKui,
nepebop BapuaHTOB. [lepsuunvie npedcmasnenus o Opyeux Memooax peuileHus 3a0ay
(ceomempuueckue u epaguueckue Memoowl).

CTaTucTHKA U TeOpHUsl BepPOSITHOCTEMH

Crarucruka

Tabnuuynoe u rpaduueckoe NpPEACTaBICHUE JaHHBIX, CTOJOYAaThle U KPYrOBbIE
IarpaMMbl, TpapuKH, NMPUMEHEHHE IuarpaMM W TpapuKOB JUIS OMHCAHUS 3aBUCHMOCTEH
pealbHBIX BENWYMH, U3BIeYeHHEe WHpopMammu w3 TaOdMI, [auarpaMM #  TpaduKoB.
OnucaTenbHble CTaTUCTHMUECKHUE IOKA3aTeNIM YHCIOBBIX HAOOpPOB: cpenHee apu(pMETHYECKOE,
Meouana, HauOoOJbIIEE M HaWMEHbIee 3HAUEeHUs. Mepbl pacceMBaHUs: pa3Max, oucnepcus u
cmanoapmHuoe OmKIOHeHue.

CrayvaiiHasi W3MEHYMBOCTb. VI3MEHUMBOCTh TpH U3MepeHUsX. Pewarowue npasuna.
3axkonomepHOCMU 8 USMEHUUBLIX BEIUUUHAX.

Cayuaiinble cOOBITHS

CrnyyaitHble ONBITHI (IKCIEPUMEHTHI), 3JIEMEHTapHbIE CIy4ailHble COOBITUS (MCXOJBbI).
BepositHocT  snemeHTapHbIX  coObITUH. CoOOBITUS B CIy4allHBIX OJKCIIEPUMEHTaxX U
0JIarONPHUATCTBYIONINE AJIEMEHTapHbIE COOBITHA. BeposaTHoCcTH ciydaliHBIX COOBITHI. OMBITHI ¢
PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU COOBITHSMU. Kitaccuueckue BEpOSITHOCTHBIE OIIBITHI C
WCIIOJIb30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvlmuii ¢ nomowwio ouazpamm Jiiepa.
IIpomusononosicnvie codvimus, odOveouHeHue u nepecederue coovimuu. Ilpasuno crodrcenus
seposmuocmeti. Cnyuatinwiti  6vloop. Ilpeocmasnenue dxcnepumenma 6 6ude Oepesa.
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Hezasucumvie  cobvimus. Yunoowcenue  eposmnocmeti  He3a8UCUMBIX  COObLIMUIL.
Ilocneoosamenvhvie Hesasucumvle ucnvimanus. llpeacraBieHue 0 HE3aBUCUMBIX COOBITHSX B
JKU3HHU.

Inemenmol KOMOUHAMOPUKU

IIpasuno ymnoowcenus, nepecmanosku, Gaxmopuan uyucia. Couemauus u YUCIO
couemanuui. Popmyna uucia cowemanui. Tpeyeonvrux Ilackana. Onvimul ¢ OOILUWUM YUCTIOM
PABHOBO3MOJICHLIX  DNIEMEHMAPHLIX  cobbimull. Bvluucienue eeposmuocmeti 6 onvlmax c¢
npumeHeHuem KomoOuHamopHvlx Gopmyn. Hcneimanua bepuynnu. Yenex u  ueyoaua.
Beposmuocmu coovimuii 6 cepuu ucneimanuii bepuynnu.

Cnyuaiinvle genuyuunsl

3uakomemeo co  CAYUQUHBLIMU BEIUYUHAMU HA NPUMEPAX KOHEYHLIX OUCKDEMHbIX
cayuatinolx eenuuun. Pacnpedenenue eeposmuocmeil. Mamemamuueckoe odcuoanue. Ceoticmea
Mamemamuyeckoeo oxcuoanus. Ilonamue o 3axone 6oavuiux uucen. Mzmepenue seposmuocmel.
Ilpumenenue 3axkona OoOMLUWUX YUCeN 6 COYUOTIO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU,
obecneyeHuu Oe30NACHOCU HACENEHUS 8 YPE3BbIYALIHBIX CUMYAYUSX.

Hcropus MmaTteMaTuKH

Bosnuxknoeenue mamemamuxu kax nayku, smanvl ee pazeumus. OcHoGHble paszoenvl
Mamemamuxu. Bvidaowuecs mamemamukuy u ux 6K1do 6 pazeumue HayKu.

beckoneunocmv mnoscecmea npocmuix uucen. Payuonanvuvie uucna. Ilompebnocmo 6
uppayuonanvHulx yucaax. Lllkona Iugazopa

3apooicoenue ancebpwvr 6 neopax apugpmemuxu. An-Xopesmu. Pooicoenue 0OyK8eHHOLU
cumeonuxu. Il. @epma, @. Buem, P. /lexapm. Hcmopus éonpoca o HaxodicoeHuu hopmyn KopHeli
aneebpauveckux ypasuenuti cmenenei, oonvuux yemvipex. H. Tapmanwvs, /[c. Kapoano, H.X.
Abenv, 3. I'anya.

Tlossnenue memooa KoOpOUHam, NO3BONAIOULE20 NEPesOOUMb 2eoMempuiecKue 00beKmbl
Ha s3Ik aneeopwl. [losenenue epagukos hynkyuii. P. exapm, I1. @epma. [Ipumepol pasiuyunvix
cucmem KOOpouHam.

3aoaua Jleonapoo Iluszanckoeo (Qubonauuu) o kpoaukax, uucia Puoonayyu. 3adaua o
waxmamuou oocke. Cxo0umMocms 2e0Mempuieckot npocpeccuu.

Hcmoku meopuu eeposmuocmeli: cmpaxogoe oeno, azapmuvie uepvl. 1. Depma,
b.Ilackans, A. Bepnynnu, A.H.Koamozopos.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: JI. Oiinep. I1.JI.Yebvuues, C.
Kosanesckasa, A.H. Konmozopos.

3. TemaTu4yeckoe NJIAHNPOBAHME C YKA3aHUEM KOJMYECTBA YaCOB,
OTBOJUMBIX HA OCBOEHNE KAXKI0il TeMbI

7 xkaacc (105 yacoB)

Ne Tema KomngectBo

n/n 4acoB

1 |JluneiiHOe ypaBHEHHE C OJJHOM IepeMeHHON 15

2  |llenmbie BEIpakeHUs 52

3 | DyHKIIUU 11

4  |Cucrembl JIMHEHHBIX YPaBHEHUHN C TBYMsl IEpEMEHHBIMH 20

5 |IloBTOopenue 7
Hroro: 105




8 xiacc (105 yacon)

Ne Tema KommuectBo

/i 4acoB

1 |PamuoHanbHBIC BRIpOKCHUS 41

2 |KBagpartHbie KopHH. JleHCTBUTEIbHBIC YUCIIA 25

3 |KBagpaTtHble ypaBHEHUS 25

4  |IloBTOpeHue 14
HTroro: 105

9 kiacc (102 yaca)

Ne Tema KommuectBo

/i 4acoB

1 |HepaBencta 20

2  |KBagpatuunas QyHKIUS 32

3 | DyeMeHTHI MPUKJIAHON MaTeMaTHKA 21

4 |YuciaoBble IIOCIEN0BATEILHOCTH 17

5 |IloBTopenue u cucreMaTusanus y4eOHOTO MaTepuana 12
Hroro: 102
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