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1. [InaHupyemblie pe3y/ibTaTbl 0OCBOEHHUS Y4€OGHOI0 IpeAMeTa.

JINYHOCTHBIE pPe3ybTaThl OTPAKAIOT:

1) BocniMTaHUE POCCHUCKON TPaKITAHCKOW WACHTUYHOCTU: MATPHOTU3M, YBaXKCHHE K
OteuecTBy, MPOLLIOE M HACTOSILEE MHOTOHALMOHAIBHOTO Hapoda Poccuu; ocozHaHue
CBOEH 3THUYECKOW ITPUHAJIEKHOCTH, 3HAHUE HUCTOPUH, SI3bIKA, KYJIbTYphl CBOEIO Hapoja,
CBOETO Kpasi, OCHOB KYJIbTYPHOI'O Hacjie[iusl Hapo10B Poccun 1 yenoBeuecTBa; yCBOCHUE
I'YMaHHCTUYECKUX, J€MOKPAaTUYECKUX u TPaJULIMOHHBIX LIEHHOCTEH
MHOT'OHAIIMOHAIBHOI'O POCCUNCKOIO OOIECTBA; BOCIUTAHUE YyBCTBA OTBETCTBEHHOCTH U
nosra nepen PoauHoit;

2) ¢opMupoBaHUE OTBETCTBEHHOTIO OTHOILIEHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
yUYanmxcs K CaMOPa3BUTHIO M caMOOOPAa30BaHUIO HA OCHOBE MOTHBAIMH K OOYYCHHUIO U
[IO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOEHHUIO JalbHEWIIEH WHAWBUIYaJIbHOU
TpaekTopuu oOpa3oBaHWsl Ha 0a3e OPHEHTUPOBKM B MHUpe Tnpodeccuit U
poeCCHOHATIBHBIX MPEINOYTCHUH, C YIETOM YCTOHUMBBIX TIO3HABATEILHBIX HHTEPECOB,
a Takke Ha OCHOBE (OPMHUPOBAHUS YBAKUTEIBHOI'O OTHOIIEHHS K TPYHy, Pa3BUTHUA
OIIbITA yYacTUs B COLMAJILHO 3HAYUMOM TPYAE;

3) opMupoBaHUE IETOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO DPa3BUTHUS HAyKH U OOLIECTBEHHOW INPAKTHKH, YYMTBHIBAIOIIETO COLMAIBHOE,
KYJIBTYpHOE, SI3BIKOBOE, JYXOBHOE MHOTOO0pa3ne COBPEMEHHOTO MUPA;

4) popmMHpOBaHHE OCO3HAHHOIO, YBKHTEIBHOTO M J0OPOKEIATENLHOTO OTHOLICHUS K
JPYyromMy 4elloBeKY, €r0 MHEHHIO, MUPOBO33PEHHUIO, KYJIbTYPE, 3bIKY, BEPE, IPaKJaHCKOM
MO3ULMH, K UCTOPUH, KYJIbType, PEJIUTUH, TPAAULMSIM, SA3bIKaM, LIEHHOCTSIM HapoJI0B
Poccun u Hapo 0B Mupa; TOTOBHOCTH U CIIOCOOHOCTH BECTH JAMAJIOT € IPYTUMHU JTHOAbMU
U JIOCTUTaTh B HEM B3aUMOIIOHUMAaHUS;

5) ocBOeHHE COIMATBHBIX HOPM, MPABUII TIOBEACHHS, POJICH U GOPM COIMATBHOMN KHU3HU B
rpynnax M cooOIIecTBax, BKIIOYas B3pOCIble M COLMAbHbIE COOOIIECTBA; y4yacTHE B
IIKOJIbHOM ~CaMOYINpPAaBJICHUHM U OOIIECTBEHHOW >KM3HM B IIpelesiax BO3PACTHBIX
KOMIIETEHIIMM €  Y4€TOM  pEerMOHaNbHBIX, OTHOKYJIbTYPHBIX, COLUHUAIbHBIX U
YKOHOMHYECKHX OCOOEHHOCTEH;

6) pa3BUTHE MOPATLHOTO CO3HAHUS U KOMIETCHTHOCTH B PELICHUH MOPAIBHBIX MPOOJIeM Ha
OCHOBE JIMYHOCTHOT'O BbIOOpa, (POPMUPOBAHNE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOTO
MOBEJICHHSI, 0CO3HAHHOTO U OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHBIM IOCTYIIKaM;

7) dopMupoBaHUEe KOMMYHHKATUBHON KOMIICTEHTHOCTH B OOIIECHHU U COTPYJHUYECTBE CO
CBEPCTHUKAMM, JE€TBMH CTaplIero M MIAALIETO BO3pacTa, B3POCIBIMM B IIPOLECCE
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HUCCIe0BaTEIbCKONW, TBOPUECKON U
JPYTUX BUAOB JESATEIbHOCTH;

8) ¢opmMupoBaHue IIEHHOCTH 3/I0pPOBOTO M 0€30MacHOT0 0Opa3a >KU3HHW; YCBOCHHUE TPABHII
WHJWBUYAIBHOTO M KOJUJIEKTUBHOI'O O€30MAaCHOTO TOBEACHHS B YpEe3BbIUAHBIX
CUTYalUsIX, YTPOKAIOLIUX JKU3HU U 3I0POBBIO JIFOJIEH, MpaBUII MOBEJCHUS Ha TPAHCIIOPTE
U Ha JI0porax;

9) popmMupoBaHUE OCHOB DKOJOTMYECKOW KYIBTYPHl COOTBETCTBYIOUIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBILUICHUS, Pa3BUTHE OMBITAa 3KOJOTUYECKH OPUEHTHPOBAHHON
pedIeKCUBHO- OLIEHOYHOH U MPAKTUYECKOM eATETbHOCTH B )KM3HEHHBIX CUTYallUsX;

10) oco3HaHuWe 3HAYEHHS CEMbHU B XH3HH Y€IOBEKA U OOIIECTBA, IPUHITHE IECHHOCTH
CEMENHOM )XU3HHU, YBAXXUTEIIBHOE 1 3a00TJIMBOE OTHOIICHHE K WICHAM CBOCH CEMbH;

11) pa3BHUTHE ICTETHYECKOTO CO3HAHHS YePe3 OCBOCHUE XYI0KECTBEHHOTO HACIIEIUS
HaponoB Poccun 1 Mupa, TBOpUECKOH 1EATENBHOCTH CTETUYECKOTIO XapaKTepa.

MeTtanpeamMeTHble pe3yJabTaThl 0TPAKAIOT:

1) ymeHHe CaMOCTOSITENILHO ONPEICIATh LEH CBOEro 00YUeHHUs, CTABUTh U (HOPMYIHPOBATH
11 ceOst HOBBIE 3a/1aud B y4€0e M MO3HABATEILHOM EATENIbHOCTH, Pa3BUBAaTh MOTUBBI U
WMHTEPECHI CBOEH MMO3HABATEIIBHON JIEATEIbHOCTH;



2) yMEHHE CaMOCTOSATENILHO IIAHUPOBATH ITYTH JTOCTH)KECHHSI 1IeJIei, OCO3HAHHO BBHIOUPATH
Haunbonee 3¢ heKkTuBHBIE CIIOCOOBI pelIeHUsT y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

3) yMeHHE COOTHOCHUTH CBOM JACHCTBHS C IUIAHUPYCMBIMH PE3YJIbTAaTaMH, OCYIIECTBISTH
KOHTPOJb CBOEH JACATEIBHOCTH B IIpOLIECCE IOCTHMIKCHMS Ppe3ysbTara, OIpPEAeisaTh
CTOCOOBI ACUCTBUI B paMKax MPEAJIOKEHHBIX YCIOBUN M TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalueH;

4) yMeHUe OLICHUBATh PABUIILHOCTH BBINOIHEHHS Y4eOHOU 3a1a4u, COOCTBEHHBIC
BO3MOXXHOCTH €€ PEILICHUS;

5) BiajeHHE OCHOBaMH CAMOKOHTPOJISI, CAMOOLICHKHU, IPUHSATHS PEILICHUI U OCYLIECTBIICHUS
OCO3HaHHOT'O BbIOOPA B yueOHOM U MO3HABATEIbHOMN EATEIbHOCTH;

6) yMeHHe OmpeaeNsiTh IOHATHS, CO3laBaTh OOOOIICHUS, YCTaHABIMBATH aHAJOTHUH,
KIacCcu(UIUpPOBaTh, CAMOCTOATENBHO BBIOMPATh OCHOBAHUS W KPUTEPHUH  JUIA
KJaccu(UKaluy, yCTaHABIUBATh MPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyxJeHHue, yMO3aKItoueHUe (MHAYKTUBHOE, AEIYKTUBHOE U 110 aHAJIOTHH) U JeNaTh
BBIBOJIBI;

7) yMeHHE CO3]1aBaTh, IPUMEHSATh M PEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJCIIH U CXEMBI
JUIS pellieHusl y4eOHbIX U T03HABATEJIbHBIX 33/1a4;

8) cMbICIOBOE YTCHHE;

9) yMeHHE OpraHuM30BBIBATH Y4€OHOE COTPYJHHYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUWUTEIEM M CBEPCTHHKaMM; paboTaTh WHAUBUAYAJIbHO U B TPYIIE; HAXOAUTH 0OlIee
pelieHre M paspemiath KOH(UIMKTBI Ha OCHOBE COIJIacOBaHMs MO3UMIUI M ydeTa
UHTEpeCOB; (OPMYIMPOBATH, APIYMEHTUPOBATh U OTCTAUBAaTh CBOE MHEHHUE;

10) yMeHHE OCO3HAaHHO KCIIOJIb30BAaTh PEUYCBBIC CPEICTBA B COOTBETCTBUHM C 3aja4ei
KOMMYHHKAIMH JUIs BBIPQXKEHUS] CBOMX UYBCTB, MbICIIEH U OTPEOHOCTEH; IIIaHUPOBAHUS
U PEryjsilUA CBOEH JACATEIbHOCTH; BIJIAJCHHE YCTHOM M IHCBMEHHOM peYblo,
MOHOJIOTHYECKON KOHTEKCTHOM PEUbIO;

11) popmupoBaHuen  pa3BUTHE  KOMIICTEHTHOCTH B OOJIaCTH  HCIIOJIB30BAHUS
MH(POPMAIIMOHHO- KOMMYHMKAlIMOHHBIX TexHosorui (manee - WKT xommereHumn);
pa3BUTHE MOTHBALIMM K OBJIAJCHHUIO KyJIbTYpOW AaKTHBHOIO IOJIBb30BaHUS CIOBApSMU U
JPYTMMU TOMCKOBBIMU CUCTEMAMU;

12) popmupoBaHue M Pa3BUTHE DKOJIOTMYECKOTO MBIIUICHUS, YMEHHE MPHMEHSATh €ro B
M03HABATEIbHON, KOMMYHUKAaTUBHOH, COIMAJIbHON NpakTUKe M MNpodeccrnoHalIbHON
OpHEHTALINH.

IIpeameTHbIE pe3ybTaThI:

1) (dbopMHpoBaHKE NPEACTAaBICHUI O MaTeMaTHKe KaK O METO/1€ TTO3HAHUS
JENCTBUTEIILHOCTH, MIO3BOJIAIOLIEM ONKUCHIBATH U U3y4aTh PEAJIbHBIC ITPOLIECCHI U SIBIICHUSA:
OCO3HaHUE POJIU MAaTEMATUKH B pa3BUTUU Poccuu 1 Mupa; BO3MOKHOCTh IIPUBECTH TPUMEPBI
13 OT€YECTBEHHON U BCEMHUPHON UCTOPUU

MaTEMaTHYECKUX OTKPBITUH U UX aBTOPOB;

2) pa3BuTue yMeHu paboTaTh ¢ yueOHBIM MaTEMaTHUYECKUM TEKCTOM (aHAJIM3UPOBATh,
U3BJIEKaTh HEOOXOJUMYI0 HH(OPMALMIO), TOYHO U TIPaMOTHO BBIPaXaTb CBOM MBICIH C
IIPUMEHEHHEM MATEMAaTHYE€CKOW TEPMUHOJIOTUN U CUMBOJIMKH, TPOBOJIUTH
KiIaccu(UKaluuy,  JIOTMYECKHe  OOOCHOBaHMs,  JOKa3aTelbCTBA  MaTeMaTHUECKUX
YTBEPKICHUI:  ONEPUPOBAHHWE  MOHATHSAMH:  MHOXECTBO,  JJIEMEHT  MHOKECTBa,
MOJIMHOXECTBO, IPUHAIICKHOCTb, HAXOXKACHUE NTePECeUeHNUs, 00bEAMHEHUS TOIMHOXKECTBA
B IIPOCTEHMIIMX CHUTyalUsX; pEUICHUE CIOKETHBIX 3a4a4 pasHbIX THUIIOB Ha BCE
apupMeTHUeCKre IEeWCTBUS; NMPUMEHEHHE Clocoba MOMCKA pelleHHs 33aJaud, B KOTOPOM
paccyKJIeHHe CTPOMTCS OT YCIOBHS K TpeOOBAaHUIO WIM OT TpeOOBaHMSA K YCIIOBHIO;
COCTABJICHME IIJIaHA PELICHUSA 3a7a4M, BBIJCICHUE JTAlOB €€ pEeLICHUs, HHTEepIpeTanus
BBIYMCIIMTEIIBHBIX PE3yJIbTaTOB B 3aJade, UCCICAOBAHME IIOJYYEHHOIO PELICHUs 3alauy;
HAaxO0KJICHHE MPOLEHTa OT YMCJIA, YUCIA 110 IPOLEHTY OT HEro, HaXOKIECHUs IIPOLIEHTHOIO
OTHOILIEHUs JBYX 4YHUCEJ], HaXOXKICHUS IPOLUECHTHOIO CHIKEHHUS WIA IIPOLEHTHOIO
MOBBILLIEHUS BEJIMYUHBL; PEILICHUE JIOTUUECKUX 3a/1a4;
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3) pa3BUTHE TPEICTABICHUN O YHUCIC W YHUCIOBBIX CHUCTEMAaxX OT HATYPAJIbHBIX 0
JNCHCTBUTEIBHBIX YHMCEIl; OBJIAJCHUEC HABBIKAMHM YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAJIBHbIX
BBIUMCIICHUI: ONEpUPOBaHHUE MOHATHAMU: HATYpaJIbHOE YHUCIIO, 1EJI0€ YHUCII0, OOBIKHOBEHHAs
IpoOb, AecATUYHas JpoOb, CMEIIAHHOE YMCJIO, PALMOHAIBHOE YHCIIO, HpPpalMOHAIbHOE
YHCII0; UCIOIb30BAHNE CBOWCTBA YMCEN U 3aKOHOB apU(PMETUYECKH X ONEpaluil ¢ YuciIaMu
MPY BBITIOJHEHUH BBIYMCICHUI; UCIIOIb30BaHUE MPU3HAKOB ACIMMOCTH Ha 2, 5, 3, 9, 10 npu
BBIIIOJJHEHUM BBIYMCICHUN M PEIICHUM 337a4; BBIIOJIHEHHE OKPYIJIEHUS YHCEl B
COOTBETCTBHUHM C NIPAaBUJIAMH; CPABHEHUE YHCEIl; OLICHUBAHUE 3HAYCHUs KBAJIPaTHOIO KOPHS U3
IIOJIOKUTEIBHOTO LIEIO0r0 YHCIa;

4) OBJIQ/ICHUE  CHUMBOJBHBIM  SI3BIKOM  anreOpbl, NpuUEMaMud  BBIIOJIHEHUS
TOX/IECTBEHHBIX IPE0Opa30oBaHU BBIPAKEHUH, PEIICHUS YpPaBHEHH, CUCTEM ypaBHEHHH,
HEPABCHCTB M CUCTEM HEPABEHCTB; YMECHMS MOJEIMPOBATh PEAIbHBIC CUTYallud Ha S3BIKE
anreOpbl, HCCIEN0BaTh IOCTPOEHHBbIE MOJEIM C HCHOJIb30BAaHMEM arnapara aireopsl,
UHTEPIPETUPOBATH MOJYUYEHHBIM pe3y/lbTaT: BBIIIOJIHEHUE HECIOXKHBIX IIPeoOpa3oBaHuil JUIs
BBIUMCIICHUS] 3HAUEHHUH YMCIOBBIX BBIPRKEHUH, COJEP)KAIMX CTENEHM C HaTypaJbHbIM
IIOKa3aTeIeM, CTENEHU C LEJIbIM OTPULATEIIBHBIM I10KA3aTeeM; BBIIOIHEHHE HECIOXKHBIX
peoOpa3oBaHui LIEbIX, APOOHO PALMOHAIBHBIX BBIPAKEHUNA U BBIPAXKEHUN C KBaJpPaTHBIMU
KOPHSIMH; PacKpbIBaTh CKOOKH, MPUBOJIUTH MOJOOHBIE CllaraeMble, MCIIOIB30BaTh (HOPMYJIBI
COKpALIEHHOI'0 YMHOXXEHMSI; PEIICHUE JIMHEHHBIX U KBaJIpaTHbIX YPaBHEHUN U HEPABEHCTB,
YPAaBHEHUI U HEPABEHCTB, CBOIAIIMXCS K JMHEHHBIM WM KBaJpaTHBIM, CUCTEM YPAaBHEHUU U
HEpPaBEHCTB, N300pakeHNe PEeLICHUI HEPAaBEHCTB U UX CCTEM Ha YUCIOBOM MPSIMOH;

5) OBJIAJICHUE  CHUCTEMOM  (YHKIMOHAIbHBIX  IOHATUH, pa3BUTHE  YMEHHUS
UCTOJB30BaTh (PYHKIMOHAIBHO-TPAQUUYECKAE TPEICTABICHHUS ISl PEIICHUS Pa3InYHbIX
MaTEMaTHUYECKUX 3aJad, JUIsl ONHMCAaHUS U aHalIW3a PEaJbHBIX 3aBHCHUMOCTEH: OIpENEICHHE
II0JIO’KEHHS TOYKH 110 €€ KOOpAMHATaM, KOOPIMHATBI TOUKH I10 €€ MOJI0KEHUIO Ha IUIOCKOCTH;
HaXOXXJIeHHE 10 rpaduKy 3HaYeHUH (QyHKIMH, 00JIaCTH ONpeesICH s, MHOXKECTBA 3HAYCHHUH,
HyJe (QyHKINHU, TPOMEKYTKOB 3HAKOMIOCTOSTHCTBA, IIPOMEXYTKOB BO3pAacTaHMs U yObIBaHUS,
HauOOJIBIIET0O M HAUMEHbBILIEr0 3HaueHWs (QYHKLUUHU; HOCTpOoeHHE rpaduka JTUHEHHOW WU
KBaJIpaTU4YHOM  (yHKIMI;  omepupoBaHMe Ha  0a30BOM  YpPOBHE  IMOHSTHUAMHU:
MOCJIEI0BATENbHOCTh,  apu(MeTHyecKass Iporpeccus, TIeoMeTpUuYecKas IpOrpeccus;
HCIOJIb30BaHNE CBOMCTB JINHEWHOM U KBaJApaTUYHON (PYHKUMH U UX IpadUKOB IPU PELICHUH
3aJa4u U3 IPYrux y4eOHBIX NPEIMETOB;

6) OBJIa/IEHUE MPOCTEHITMMH crIOcO0aMH MPEJICTaBICHUS U aHallu3a CTaTUCTUYECKUX
JAHHBIX; (POPMHUPOBAHUE TMPEJCTABICHUN O CTATMCTUYECKUX 3aKOHOMEPHOCTSX B pealbHOM
MHpE U O Pa3IUYHbIX CHOCO0AX MX H3YYEHHS, O MPOCTEHIIMX BEPOSTHOCTHBIX MOJEISX;
pa3BUTHE YMEHHMI U3BJIEeKaTh MH(OpMaIMIO, IPEACTABIEHHYIO B Ta0IMIax, Ha AMarpaMMax,
rpaduKax, ONUCHIBATh M AaHAJIM3MPOBATh MACCHBBI UHUCIOBBIX JAaHHBIX C TOMOIIbIO
MOAXOALINX CTaTUCTUYECKUX XapaKTEPUCTHK, HMCIOJIb30BaTh IOHMMAHUE BEPOSITHOCTHBIX
CBOMCTB OKpY’KaIOLIUX SIBJICHUN IPU MPUHATUHU PEIICHUN: pOpMUpPOBAHUE MPEACTABICHUS O
CTaTUCTUYECKUX  XapaKTEPUCTHUKAX, BEPOSTHOCTH  CIy4alHOTO COOBITHS;  pEIICHHE
OPOCTEHIIMX ~ KOMOMHATOPHBIX  3a/a4;  ONpEAEJICHHE  OCHOBHBIX  CTaTUCTHUYECKUX
XapaKTepUCTUK YHMCIOBBIX HA0OPOB; OLIEHMBAHWE U BBIYMCICHHE BEPOSITHOCTU COOBITHUS B
MPOCTEHIINX Cy4yasiX; HaJU4ue MPEJCTABICHUS O POJM NPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH, O POJM 3aKOHA OOJBIIMX YHCENl B MAacCOBBIX SBJICHHSX; YMEHHE
CpPaBHMBAaTh OCHOBHBIE CTATUCTUYECKHE XaPAKTEPUCTHKH, IMOTYUEHHBIE B MPOLIECCE PELICHUS
MIPUKJIAIHON 3a/1a4M, U3yYEHUS PEeaTbHOIO SBJICHUS.

1) yMeHHe padoTaTh C MaTEeMaTHUYECKUM TEKCTOM (CTPYKTYpHpOBaHHUE, H3BJIEUEHUE
HE00X0AMMOW MH(pOpMAIIKMK), TOYHO U TPAMOTHO BBIPa)KaThb CBOM MBICIIM B YCTHOW M MHCbMEHHOMN
peuu, IpUMEeHss MaTeMaTHYECKyl0 TEPMUHOJIOTUIO U CUMBOJIMKY, MCIIOIb30BaTh Pa3InYHbIC SI3bIKU
MaTeMaTHKHU (CIOBECHBIH, CUMBOJIMYECKHH, IpaduuecKuii), 000CHOBBIBATh CYXJIEHUs, NMPOBOAUTH
KJIacCU(UKALIMIO, JOKa3bIBaTh MaTeMaTHUYECKHE YTBEPKACHMUS,
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2) BlaJeHHe 0a30BbIM IOHATHUMHBIM almapaToM: HMETh IPEJICTABICHHE O YHCIIE,
BJIaJICHHE CUMBOJIBHBIM SI3BIKOM aJIT€Opbl, 3HAHKUE AJIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH,
UMETh TPEICTABIECHUE O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHPE U O Pa3IMYHBIX
cnocof0ax WX H3Yy4eHHUs, 00 OCOOCHHOCTSX BBIBOJAOB M IPOTHO30B, HOCSIIMX BEPOSTHOCTHBIX
Xapakrep;

3) yYMEHHUE BBIOJIHATH alreOpandeckue MmpeoOpa3oBaHUs PAlMOHAIBHBIX BBIPAKECHUH,
IPUMEHATh UX AJIS pellieHUs] yYeOHbIX MaTeMaTUYeCKHUX 3a/1ad U 3a]1a4, BOSHUKAIOIUX B CMEXHBIX
y4eOHBIX TpeaMeTax;

4) YMEHHUE NOJIb30BATHCA MaTeEMaTHUECKUMH (POPMYJIaMU M CAaMOCTOSITEIbHO COCTABIIATh
dbopMysIBl  3aBUCMMOCTEH MEXIy BEITMYMHAMH Ha OCHOBE OO0OOIIEHHS YaCTHBIX CIy4yaeB U
JKCIIEPUMEHTA;

5) YMEHUE pelIaTh JIMHEHHBIC U KBaJIpaTHbIC YPABHEHMS, HEPABEHCTBA IIEPBOM U BTOPOH
CTCIIEHH, a TAKXKE INPHUBOJUMBIE K HHUM YPAaBHEHMS, HEPAaBEHCTBA, CHUCTEMBI; HCIOJIb30BaTh
rpaduuecKrue TPEACTABICHUS Ul PEIICHUs M HCCIECJOBAHUS ypaBHEHMI, HEPAaBEHCTB, CHUCTEM;
IIPUMEHATh IOJIyYEHHBIE YMEHMs JUIsl PEIICHUA 3aJa4 W3 MaTEMaTHKH, CMEXHBIX IIPEIMETOB,
MIPAKTHUKU;

6) OBJIaJIcHUE CHCTEeMON (DYHKIIMOHAIBHBIX MOHATHH, (DYHKIHMOHAIBHBIM S3BIKOM U
CHMBOJIMKOH, yMEHHE CTPOUTh Tpapuku (YHKUIWH, ONMUCHIBATH HMX CBOICTBA, HCIOJIH30BATH
(GyHKUIHMOHATIBHO-TpaUUecKre MPeACTaBICHU Ul ONMCAHU U aHAJIM3a MaTeMaTHMYeCKUX 3a1ad U
peanbHBIX 3aBUCUMOCTEN;

7) OBJIAJACHUC OCHOBHBIMHU crocodamMu NpCACTaBJICHHUA MW aHalli3a CTATHCTUYCCKHUX
AAaHHBIX; YMCHHUEC PCUIATh 3aa41 Ha HAXOXKACHHUEC YaCTOTbI U BEPOATHOCTHU CJIy‘I&fIHBIX CO6BITHﬁ;
8) YMCHHC NNPUMCHATL U3YUCHHBIC ITIOHATUS, PE3YJIbTATBI U METOJAbI IIPU PCHICHUHN 3ada4

M3 pa3JnyHbIX pa3iaciioB KypcCa, B TOM YHCIC 3aJad, HC CBOAAIINXCA K HCIIOCPCACTBCHHOMY
INPUMCHCHHNIO U3BCCTHLIX aJITOPUTMOB.

DJieMeHTbI TEOPUH MHOKECTB U MATEMATHYECKOH JIOTUKH

. OHepI/IpOBaTbl MOHATUSIMU:  OINpPEJCICHHE, TEeopemMa, aKCHMOMa, MHOXECTBO,
XapaKTEPUCTUKA MHOXKECTBA, FJIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO,
MMOAMHOKECTBO, TPUHAIJIEKHOCTh, BKIIFOUEHHUE, PABEHCTBO MHOKECTB;

e  U300pakaTh MHOXKECTBA M OTHOIIIEHWE MHOKECTB C TIOMOIIBI0 KPYroB Diiepa;

e  OmpenensaTh MPUHAUICKHOCTh JJEMEHTAa MHOXECTBY, OOBEAMHEHUIO M TIEPECEUCHUIO
MHOKECTB;

®  33]1aBaTh MHOKECTBO C ITOMOILBIO MEPEUNCIEHUS JIIEMEHTOB, CJIOBECHOTO OMMCAHUS;

®  ONepUpOBaTh NOHATHSIMU: BBICKA3bIBAHWE, UCTUHHOCTb M JIO)KHOCTHb BBICKA3bIBAHUS,
OTpUILIAHWE BBICKA3bIBAaHUH, ONEpAllUU HAJl BHICKA3bIBAHUSIMU: U, UJIU, HE, YCIOBHbIE BHICKA3bIBAHUS
(MMITMKALUN);

®  CTPOUTH BBICKA3bIBAHUS, OTPULIAHUS BBICKA3bIBAHUM.
B noBceHeBHOI :KU3HU U IPH U3YYEHUU JAPYTUX NMPeIMETOB:

®  CTPOUTH LEMOYKH YMO3AKIIOUEHU Ha OCHOBE UCIIOJIb30BAHUS MTPABUJI JIOTHKH;

®  ICIOJIb30BaTh MHOKECTBA, OTEpaIllii ¢ MHOXKECTBAMH, UX TpaduyecKoe MpeCTaBICHHe
JUTSL OTIMCAHMS PEATIbHBIX MPOIIECCOB U SIBJICHUM.
Yucaa

e  OmnepupoBaTh NOHATUSMHU: MHOXKECTBO HATYpPaJbHBIX YHMCEN, MHOXKECTBO IIEJIBIX YHCEIl,
MHOXECTBO pPAallMOHAIBHBIX YHUCEN, HPPALHUOHAIBHOE YMCIIO, KBAJAPATHBIA KOpPEHb, MHO>KECTBO
JEHCTBUTENFHBIX YHCEJl, TeOMETPHUECKasi WHTEPIPETAIUs HATYPAIbHBIX, IEJBbIX, PalliOHATBHBIX,
JeWCTBUTEIbHBIX YUCE;

®  TIOHUMAaTh ¥ OOBSCHATH CMBICI MO3UITMOHHON 3aMMCH HATYPAIBHOTO YHCTIa;

®  BBHINOJHATH BBIUMCICHHUSA, B TOM YHCJIE C HWCIOIH30BAHUEM IMPUEMOB PalMOHATBHBIX
BBIYMCIICHHI,

®  BBINOJHATH OKPYTJIEHUE PAIIMOHAIBHBIX YHCEN C 33JJaHHON TOYHOCTBIO;

®  CpPaBHUBATH pallMOHAIbHBIE U UPPALIMOHAIILHBIE YHUCTA;




®  TIPEJCTaBIATH PAllMOHATIBHOE YHCIIO B BUJIE IECATUYHOMN ApoOH

®  YIOpPSA0YMBATH YMCIIA, 3aMIMCAHHBIC B BUJIC OOBIKHOBEHHOM M IECATUYHOMN 1poou;

e HaxoauTh HOJ] m HOK uucen u ucnoiap30BaTh UX MPU PEIICHUHU 3a/a4.
B noBceHeBHOI JKU3HU U IPH U3YyYeHHUU JAPYTUX NMPeIMeTOB:

®  [IPUMEHSATH MPaBUJIa MPUOJIMKEHHBIX BBIUUCICHUHN MPU PEIICHUH MPAKTUYECKUX 3a/1a4y U
pElIeHUH 3a7a9 JPYTUX YICOHBIX MMPEIMETOB;

®  BBHINOJHATH CPABHEHHE PE3yJbTATOB BBIUMCICHUHN MPU PEIICHUN MPAKTUYSCKUX 3a1a4, B
TOM YHUCJIC TPUOIMKCHHBIX BBHIYHCIICHHIA;

®  COCTaBJIATh M OILICHWBATh YMCJIOBBIC BBIPAKCHUS MPH PEIICHUH MPAKTHUYECKHUX 3a7a4 U
3a/1a4 U3 JIPyrux y4eOHBIX MPEIMETOB;

®  3aMKCHIBATh U OKPYIJIATH YHCIIOBBIE 3HAYEHUS PEAIbHBIX BEJIMYMH C UCIOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS.
ToxknecTBeHHbIE MPeOOPaA30BAHUA

e  OnepupoBarh MOHATUSIMH CTEIICHH C HATYpPaJbHBIM IIOKA3aTeNIeM, CTENEHU C LEJbIM
OTPHULIATENLHBIM MIOKA3aTeeM;

®  BBHINOJHATH NTPeoOpa30BaHUS IEIBIX BRIPAKCHUI: JCHCTBUS C OJTHOWICHAMH (CIIOXKEHHUE,
BBIUUTAHUE, YMHOKEHUE), NEHCTBUS C MHOTOWIEHAMHU (CI0XKEHHUE, BHIYUTAHNE, YMHOKEHHUE);

®  BBHINOJHATH PA3JIOKEHHE MHOTOUYJICHOB HA MHOXKHUTEIHN OJHUM M3 CIIOCOOOB: BHIHECCHUE
3a CKOOKY, TPYIITHPOBKA, UCTIOIB30BaHUE (OPMYIT COKPAIIICHHOTO YMHOKCHHUS;

®  BBIJCIATH KBaIpaT CyMMbI U Pa3HOCTU OJTHOUYJICHOB;

®  pPACKJIaJbIBaTh HA MHOXUTEIM KBAJIPATHBIM TPEXUJICH;

®  BBHINOJHATH TNPEOOPA3OBaHUSI BBIPAKCHHH, COJAEPXKAIIUX CTENEHU C  LEIbIMHU
OTPHULIATEILHBIMU TOKA3aTEISIMU, NIEPEXOIUTh OT 3aMKMCH B BUJIE CTEIIEHU C IIEJIBIM OTPUIATEIHHBIM
MOKa3aTeJIeM K 3aliCH B BUE IpoOH;

®  BBINOJIHATH NMPeoOpa3oBaHus JPOOHO-PANMOHAILHBIX BRIPAKECHUN: COKpaIlleHHue IPo0eii,
MIPUBEJICHUE aNreOpanveckux Apodeil K o0meMy 3HAMEHATENI0, CIOKEHUE, YMHOKEHUE, JICIICHHUE
anrebpanveckux JpoOeil, Bo3BeAeHHE anreOpanyeckoil ApoOW B HATYpalbHYI0 U LEIYIO
OTPHUIIATEIbHYIO CTEIEHb;

®  BBINOJIHATH IPEOOPA30BaHUS BBIPAXKEHHH, COEPIKALUX KBAAPATHBIE KOPHU;

e  BBUICNATH KBaJApaT CYMMbl WM Pa3HOCTU [BYWIEHA B BBIPAXKEHHUSAX, COJEpKalIUX
KBaJpaTHbIE KOPHU;

®  BHINOJHATH MPEOOPa30BaHUS BEIPAKEHUM, COAEPIKAITUX MOJTYIIb.
B noBceHeBHOI KU3HN U IPH M3Yy4YEHHUH JAPYTUX NPeIMETOB:

®  BBHINOJHATH MPEOOpa3oBaHUSI W JEHUCTBUS C YWCIAMU, 3alMCAHHBIMU B CTaHJIAPTHOM
BUJIC;

®  BBINOJIHATH MPEOOPa30OBaHUs ANreOpandecKuX BBIPAKEHUI MPU PEUICHUH 3a1a4 JIPYTHX
y4eOHBIX MPEMETOB.
YpaBHeHusi U HEpaBEHCTBA

e OmnepupoBarTh MOHATUSMU: YpPaBHEHUE, HEPABEHCTBO, KOPEHb YpPABHEHUS, pELICHUE
HEPaBEHCTBA, PAaBHOCUIILHBIE YPABHEHHUSI, 00JIACTh OMpeeNieHUs] ypaBHEHUs (HEPaBEHCTBA, CUCTEMBI
yYpaBHEHUW WU HEPABEHCTB);

e pelaTh JHMHEHHBIE yYpaBHEHUS M YPAaBHEHHUs, CBOAMMBIE K JMHEHHBIM C MOMOILBIO
TOKJIECTBEHHBIX MPE0OPa30BAHMIA;

e pemaTh KBaJApPAaTHBIE YPAaBHEHHS W YpPAaBHEHUsS, CBOAUMBIC K KBaJIpaTHBIM C MOMOIIBIO
TOXJICCTBEHHBIX MPEOOPA30OBAHMIA;

e pemiath APOOHO-TMHEWHBIE YPABHECHUS,

*  pelmaTh MPOCTEHIINE HPPALMOHANBHEIC ypaBHeHus Buaa 4/ f (X) =a, \/ f(x)= \/ g(x);

n
e pemiath ypaBHeHUs Buga X =a;
®  pemaTh ypaBHEHUS CITOCOOOM Pa3I0KEeHUsI HA MHOXKUTEIHN M 3aMEHbI TIEPEMEHHOM;



®  UCNOJNB30BAaTh METOJl HMHTEPBAJIOB ISl PEIICHUS MEJIbIX W JPOOHO-pAIlMOHAIBHBIX
HEPaBEHCTB;

e  pelaTh JIMHEHHBIC YPAaBHEHUS U HEPABEHCTBA C MIapaMETPaMU;

e  pelaTh HECJIOKHbIE KBAJAPAaTHBIC YPABHEHUS C ApPaMETPOM;

®  pelaTh HECJIOKHbIE CUCTEMBI JINHEHHBIX YpaBHEHUH C ITapaMeTpamy;

®  pelaTh HECJIOKHbIE YPABHEHUS B LIEJIBbIX YMCIIAX.
B noBceaHeBHOIi )KM3HM M PU U3YUYEeHHH APYTHX NMPeAMETOB:

® COCTaBJATh M pellaTh JMHEHHblE W KBaJpaTHbIE YPABHEHUS, YpPaBHEHUs, K HUM
CBOJISIIIMECS, CUCTEMBbI JIMHEHHBIX YpaBHEHUH, HEPABEHCTB MPHU PELICHUM 3a7ay JPYTruX y4eOHBIX
MPEIMETOB;

®  BBHINOJHATH OLEHKY HPaBAONON00Us pe3yiabTaToB, IOJy4aeMbIX IpPU PpEIICHUU
JMHEWHBIX U KBaJPaTHBIX YPAaBHEHUH M CHCTEM JIMHEWHBIX YPaBHEHUN M HEPAaBEHCTB IPU pPEILIEHUH
3a/1a4 IPYruX y4eOHbBIX MPEAMETOB;

e BbIOMpAaTh COOTBETCTBYIOIIME YPAaBHEHMs, HEPAaBEHCTBA MJIM HUX CHCTEMBl JUIs
COCTaBJICHUS] MaTEMAaTUYECKON MO/IEIH 3aJaHHOM peabHON CUTYalluu WM NPUKIaTHON 3a/1a4H;

® yMeTh HMHTEPIPETUPOBAThH IOJYUYCHHBIH NMPH PEIICHHH ypaBHEHHS, HEPAaBEHCTBA HIIU
CHCTEMBI PE3YJIbTaT B KOHTEKCTE 33JJaHHOM peabHON CHUTYalluy WU MPUKIATHON 3a/1a4H.
DOyHKIUH

e  OnepupoBaTh MOHATHAMHU: (PYHKIIMOHAIBHAS 3aBUCUMOCTbD, PYHKIMS, rpaduk GyHKINH,
crocoObl 3a7aHus GYHKINY, apTYMEHT U 3HaYeHHuEe (YHKIUHU, 00JacTh ONpEaeICHUs U MHOKECTBO
3Ha4eHUH (yHKIMM, HYyIU (PYHKIMH, MPOMEXKYTKH 3HAKOIMOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIMH,
YEeTHOCTH/HEYETHOCTh (PYHKIIUH,

®  CTpOUTH rpaduku JTUHENWHOH, KBaJJpaTUYHON byHKLHH, oOparHoH
HPONOPLUOHATIBHOCTH, QYHKIMU BUIA: Y = a+% vy =%y =¥x, y=|x;

e Ha TmpuUMepe KBAAPATUYHOM (YHKUIMHU, HCIOIB30BaTh Mpeodpa3oBaHusi rpaduxa
dynkun y=f(X) s nocrpoenus rpagukoB QyHKIUH y — af (kx +b)+c;

®  COCTaBJIATH YpaBHEHUS NMPSIMOMW MO 3aJaHHBIM YCIOBHUAM: IIPOXOIALIEH Yepe3 IBE TOUKU
C 33JJaHHBIMHU KOOPAMHATaMH, IPOXOASILIEN Yepe3 NJaHHYIO TOUKY U NapajlIeIbHON TaHHOW MPSIMOI;

e uccienoBaTh QYHKIUIO N0 ee TpaduKy;

®  HaxOJUTh MHOKECTBO 3HAUEHUH, HYJIH, IPOMEKYTKU 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH
KBa/IpaTUYHON (PYHKIINH;

e ONepHpoBaTh MOHATUSAMH: TIOCIEJOBATEIbHOCTh, apuMeTHyecKass Mporpeccus,
reOMETPHUUYECKAsl IPOrpeccust;

e  pemiarh 3aJ1a4M Ha apUPMETUUECKYIO U T€OMETPUUECKYIO ITPOTPECCHUIO.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:

®  WUIIOCTPUPOBATh C NMOMOIIbIO Ipaduka peasbHyl0 3aBHCHUMOCTh WM IPOIECC MO HMX
XapaKTepUCTHKAM;

®  UCMOJNb30BaTh CBOMCTBA M rpaduK KBaJpaTUUHOW (YHKLUMHU NPH PELIeHUH 33134 U3
JPYTUX y4eOHBIX MPEIMETOB.
TekcroBbIe 3aga4n

e PemaTe mpoCThIE M CIIOXKHBIE 3aa4M Pa3HBIX THUIIOB, a TaKXE 3aJa4d ITOBBIILIEHHOU
TPYAHOCTH;

®  CIOJIb30BaTh pa3Hble KpaTKHE 3alMCH KaK MOJENHU TEKCTOB CIIOKHBIX 3a4ay s
MIOCTPOEHHUSI TIOMCKOBOW CXEMBI U pEIIeHUs 3a/1ay;

®  pasnuy4aTh MOJEb TEKCTA U MOJEIb PELIEHUS 3a7aul, KOHCTPYHPOBaTh K OJJHOM MOZAEIN
pELIEHNs HECJIOKHOM 3ajaul Pa3Hble MOJIEM TEKCTA 3aJ1a4H;

e 3HAaTh U NPUMEHATH 00a crocoba Moucka pemeHus 3aaa4 (0T TpeOOBaHUS K YCIOBUIO U
OT YCJIOBUS K TPEOOBaHUIO);



®  MOJCIMPOBATH PACCYKICHUS IIPH MTOMCKE PEIICHHS 3a/1a4 ¢ TOMOIIBIO Tpad)-CXEMBI;

®  BBIJCIIATH ATAIbl PEHICHUS 33291 U COACPKAHUE KaXKIOT0 JTara;

®  yMeTh BBIOMpaTh ONTHMAJIBHBIA METOJ| PEIICHHUS 3aJla4l U OCO3HABAaTh BHIOOP METOJA,
paccMaTpuBaTh Pa3IMYHBIC METOIbI, HAXOAMTH Pa3HbIC PEIICHUS 3aa41, €CJIM BO3MOXKHO;

®  aHANM3UPOBATH 3aTPYJHEHUS MPU PEUICHUH 3a/1a4;

®  BBINOJIHATH pA3IMYHBIC TPeoOpa3oBaHUS MPEATIOKECHHON 3aladl, KOHCTPYHUPOBATH
HOBBIC 33JIa4M U3 JJAHHOM, B TOM YKCIIe OOPaTHEIC,

®  HHTEPHPETUPOBATH BHIUMCIHTEIBHBIC PE3YyIbTaThl B 3ajJaue, MCCIEAOBATh MOTyYeHHOE
pelIeHre 3a1a4u;

®  aHAJIM3UPOBATHh BCEBO3MOXKHBIC CHUTYAllMH B3aUMHOI'O PACIOJOKEHUS JIBYX OOBEKTOB U
W3MEHECHHE MX XapaKTEPHCTHK IPH COBMECTHOM JBM)KCHHU (CKOPOCTh, BPEMs, PACCTOSHHE) IIPH
pelleHnr 3a7a4 Ha JBIDKCHHE JBYX OOBEKTOB KaKk B OJHOM, TaK M B IMPOTHBOIIOJIOXKHBIX
HaIPaBJICHUSX

®  HCCIeNOBaTh BCEBO3MOXKHBIC CUTYAllMW TPU PEIICHWH 3aJa4 Ha JIBI)KEHUE IO peKe,
paccMaTpuBaTh pa3HbIC CUCTEMBI OTCYETA;

e  peliath pa3HOOOpPa3HBIC 3a7aUl «HA YaCTHY,

e pemarb ¥ 000CHOBBIBATH CBOC PEIICHUE 33/1a4 (BBIICISITh MATEMAaTHYECKYI0 OCHOBY) Ha
HAXOXKJICHHUE YaCTH YKCJIa M YUCIIA 110 €ro YacTH Ha OCHOBE KOHKPETHOI'O CMBICIIA JPOOH;

® OCO3HaBaTh M OOBACHATH HMJICHTUYHOCTH 3a7a4 PA3HBIX THIIOB, CBSI3BIBAIONINX TPH
BEJIMYMHBI (Ha paboTy, HAa TIOKYIIKH, HA JBM)KCHUE), BBIICISATh 3T BEJUYMHBI M OTHOIICHHS MEKIY
HUMHU, IPUMEHSATH X TIPH PEIICHUU 33124, KOHCTPYUPOBATh COOCTBEHHEBIC 3a/1a4 YKa3aHHBIX THIIOB;

®  BJIAJICTh OCHOBHBIMH METOJIaMH PEIICHHUS 3a/1a4 Ha CMECH, CILIaBbl, KOHIICHTPALINH;

e pemiath 3aJa4d Ha MPOICHTHI, B TOM YHCJIE, CJIOXKHBIC MPOICHTHI ¢ 0OOCHOBAHHEM,
UCIIOJIB3Ysl Pa3HBIE CIIOCOOBI;

®  pemarh JOTHYECKHE 3a7a4d Pa3HBIMH CIIOCOOAMH, B TOM YHCIIC, C IBYMS OJOKAMH H C
TpeMsi OJIOKaMH TAHHBIX C IIOMOIIBIO TAOJIHIL;

e  peliarh 33Ja4M 110 KOMOMHATOPUKE M TEOPHUH BEPOSTHOCTEH HAa OCHOBE HCIIOJb30BaHHUS
M3YYCHHBIX METOJIOB U OOOCHOBBIBAThH PEIICHUE;

®  pemraTh HECJIOXKHBIE 337]a91 1T0 MATEMaTHIECKON CTAaTHCTHKE,

® OBJAJICTh OCHOBHBIMH METOJAaMH pPEIICHHUS CIOKETHBIX 3a7ad: apu(METUUCCKHIHA,
anrebpanveckuii, mepedop BapuaHTOB, TE€OMETPUYECKU, TpadUueCcCKuii, MPUMEHATh UX B HOBBIX IO
CPaBHECHHUIO C U3YYCHHBIMH CHTYAIIHSIX.
B noBceaHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPEIMETOB:

®  BBIJCIATH NIPH PEIICHUH 3a7ad XapaKTEPUCTUKH PAacCCMATPUBAEMON B 3aJ1adye CUTYAIIHH,
OTJIMYHBIE OT PEATHHBIX (T€, OT KOTOPHIX a0CTParupoOBAIIMCh), KOHCTPYUPOBATh HOBBIC CUTYAIHMH C
YU4ETOM JTHX XapaKTePUCTUK, B YACTHOCTH, MPHU PEIICHUWU 337a4 Ha KOHIIEHTPAIMH, YYUTHIBATh
IJIOTHOCTH BEIIECTBA;

e pemiath U KOHCTPYHMPOBATH 33J]a4yd HA OCHOBE PACCMOTPEHHMs pealbHBIX CUTYaIlui, B
KOTOPBIX HE TPeOyeTCsI TOUHBIN BBRIYUCIUTEIHHBIA PE3YyIbTAT;,

®  pemraTh 3aJIa4M Ha JBWKCHHE 10 PEKe, paCCMaTPHUBasl pa3HbIC CHCTEMBI OTCUETA.
CTaTHCTHKA U Teopusi BEPOSITHOCTEH

e OmepupoBaTh MOHATHSAMH: CTOJOYAThIE W KPYrOBBIE IUArpaMMBbl, TaOIHIIBI JAHHBIX,
cpenHee apu(MeTHUecKoe, MeAMaHa, HauOoIblllee M HAaWMEHBIEe 3HAYCHHS BBIOOPKH, pa3zMax
BBIOOPKH, TUCTIEPCHS U CTAHIAPTHOE OTKIIOHCHHE, CITydaliHas U3MEHYHUBOCTD;

e  U3BJIEKaTh HHPOPMAIIHIO, TPEACTABICHHYIO B TA0HIIAX, HA qUarpammax, rpadukax;

®  COCTaBJATH TAOJUIIBI, CTPOUTH AUArPaMMBbI U Tpa)iKu Ha OCHOBE JaHHBIX;

e  ONepupoBaTh MOHATHIMHE: (PaKTOpHAN YKCTIa, IEPECTAHOBKU M COYETAHUs, TPEYTOJIbHUK
ITackans;

®  MPUMEHSTH MPABUIIO IPOU3BEACHUS MIPH PEIICHUN KOMOMHATOPHBIX 33124,

® ONepupoBaTh MOHATUSIMHU: CIyYalHBI OMBIT, CIy4allHBI BBIOOP, HCIBITAHHE,
AJIIEMEHTapHOe chydaiiHoe coObITHE (MCXO[T), KIACCHUECKOE OMpeIeNIeHHe BEPOSTHOCTU CIy4altHOTO
COOBITHS, OTIEpAITUH HAJl CITyYallHBIMH COOBITHSIMU;



®  TIPEACTaBIATH HH(OPMAIIMIO C TIOMOIIBIO KPYroB Ditniepa;
e pemarh 3a/a4d HA BBIYMCICHHE BEPOSTHOCTH C IOACYETOM KOJHYECTBA BAPHAHTOB C
MOMOIIIbI0 KOMOWHATOPHKH.

B noBceqHeBHOM KU3HU U NIPU U3YYE€HUHM JAPYTUX MPeIMeETOB:

®  U3BJIEKaTh, HHTEPIPETHUPOBATh U MPEOOPa3OBbIBaTh MH(OPMALIMIO, NPEACTABICHHYIO B
Tabiuiax, Ha auarpammax, rpadukax, OTpaXkarollyl0 CBOHCTBA M XapaKTEPUCTUKH pealbHbBIX
MPOLIECCOB U SIBJICHUIA;

®  OmpeleNsITh CTAaTHUCTUYECKHE XapaKTePUCTUKH BBIOOPOK MO Tabiauiam, guarpammam,
rpadukam, BHIIOJIHATH CPAaBHEHUE B 3aBUCUMOCTH OT LIEJIU PELICHHS 33/1a4U;

° OLICHUBATHb BEPOATHOCTD PCAJILHBIX CO6BITI/II71 U SABJICHUM.
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2. Coneprxkanue y4eOHOIr0 npeamera.
Auredpa
Yucaa
PanuonanbHble unciaa
MHO0KeCTBO pallnOHAJIbHBIX YHCEII. CpaBHeHI/Ie pallMOHAJIbHBIX YHCEII. I[GI)'ICTBI/IH C paliluOHAJIbHBIMHU
guciami. [IpeacTaBinenre parmoHaIbHOTO YHCIIA ASCITHIHON IpoObI0.
HppanuonajbHble YHCIA
[TonsiTe wppauuoHanpHOro uucia. Pacrmo3HaBaHue HppanMoHaNbHBIX uucenl. [Ipumepsl

JI0Ka3aTeNbCTB B anredpe. MppannoHaIbHOCTh YMCIIa \/E . Ilpumenenue B reomerpun. CpaBHEHUE
UPPaLMOHAIBHBIX YHcel. MHOKECTBO NEHCTBUTENBHBIX YUCEIL.

ToxnecTBeHHBbIE IPeodpa3oBaHus

YucnoBble 1 OYyKBEeHHbIE BbIPAKEHUSA

Bolpaxxenue ¢ nepeMeHHOW. 3HaueHue BblpaxeHMs. IlopcTaHOBKa BBIpa)KEHUH BMECTO
IIEPEMEHHBIX.

Ilenbie BbIpa:keHust

Crenenb ¢ HaTypaJbHBIM IIOKa3zaTeleM U ee cBoHcTBa. [IpeoOpa3zoBaHMs BBIpaKEHMIA,
COJIep KAIMX CTEIEHU C HATypaJbHbBIM II0KA3aTEIIEM.

OpHouneH, MHorouieH. JleficTBUS C OJHOWIEHaMH M MHOTrOWIEHaMU (CIOXEHHE,
BbIUUTaHUE, YMHOXeHHE). DOpMysbl COKpPALIEHHOIO YMHOXKEHMS: Pa3HOCTb KBaJpaToB, KBajpar
CYMMBI U pa3HOCTH. Pa3nojkeHre MHOrouieHa Ha MHOXMTENIM: BbIHECEHUE OOILEro MHOXHTENS 3a
CKOOKHM, TPYNIUPOBKA, MPUMEHEHHE (POPMYII COKPAIICHHOTO YMHOKeHUs. KBaapaTHBIH TpexdiieH,
pa3IoKeHUe KBAaApaTHOIO TPEXWICHA HA MHOXKHUTEIH.

JIpoOHO-panuoOHAJIbHbIE BHIPAKEHUS

Crenenb ¢ 1enbIM MokazaTeneM. IIpeoOpa3zoBaHue JIpOOHO-JIMHEHHBIX BBIPAKCHMM:
CIIO’)KEHHE, YMHOXKEHUE, Jenenue. Anredpandeckas apo0b. JlomycTruMble 3HaUYEHUs TIEPEMEHHBIX B
IpoOHO-pallMOHATIbHBIX  BbIpakeHusx. CokpaiieHue anredOpanmdeckux apobei. Ilpusenenue
anrebpanvecknx Apobeld k obmeMy 3HameHarenmro. J[eHCTBUS ¢ anreOpanvdecKuMH JIpOoOsMHU:
CJI0)KCHHE, BBIUNTAHUE, YMHOKEHUE, JIEIICHUE, BO3BEICHHE B CTEIICHb.

[IpeoOpa3zoBanne BbIpaXEHUM, COAEPIKALIUX 3HAK MOTYJIS.

KBagparHbie kopHn

ApudmeTnueckuii KBaapaTHbI KopeHb. IIpeoOpa3oBaHue BBIpaXKEHHH, COAEpKaIIUX
KBaJIpaTHbIE KOPHU: YMHOXEHHE, JIEJICHNE, BBIHECEHUE MHOXHUTEIS U3-110J 3HaKa KOPHs, BHECEHUE
MHOXUTEIS 0] 3HAK KOPHSI.

YpaBHeHHUs M HEPABEHCTBA

PagencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PaBEHCTBO C IEPEMEHHOM.

YpaBHeHus

[TonsiTe ypaBHeHUs M KOpHS ypaBHeHHs. IIpencraBieHne o paBHOCHUIBHOCTH YPABHEHMM.
Ob6nacTh omnpeneneHus ypaBHeHHs! (00JacTh TOMYCTUMBIX 3HAUEHUN ITEPEMEHHOM ).

JIuneiiHOe ypaBHeHHE H €ro KOPHH

Pemenue nunelinblx ypaBHeHUd. JIMHEHHOE ypaBHEHHE ¢ TapaMeTpoM. KonnuecTBo KopHei
JIMHEWHOI 0 ypaBHEHUs. Pelienue IMHEMHBIX YPaBHEHUM C IIapaMeTPOM.

KBanparHoe ypaBHeHHe M €ro KOPHH

KBanparssle ypaBHeHus. HemnonHble kBagpaTHble ypaBHEHUS. JIMCKPUMHUHAHT KBaJpaTHOIO
ypaBuenus. dopmyna kopHel KBajapaTHOro ypaBHeHHs. Teopema Buera. Teopema, obOparHas
teopeme Buera. PemieHue KBajpaTHBIX YpaBHEHHIl:MCIIONb30BaHHE (OPMYIBI JUISI HAXOXKACHUS
KOpHeH, rpaduyeckuil MeToa pelIeHus, pa3IoKeHHWe Ha MHOXUTENHU, NOoA00p KOpHEH ¢
HCII0JIb30BaHNEM TeopeMbl Buera. KonnuecTBo KOpHEN KBaJipaTHOrO ypaBHEHUS B 3aBUCHUMOCTH OT
ero JAMCKpUMUHaHTa. bukBajgpaTHble ypaBHEHHS. YpaBHEHUS, CBOJUMBIE K JIMHEHHBIM U
KBapaTHbIM. KBajpaTHbIe ypaBHEHHUS C TaPAMETPOM.

J{poOHO-palMOHAIbHbIC YPABHECHUS

Pemenne mnpocredmmx ApoOHO-IMHEHHBIX ypaBHeHUiIl. Pemenue apoOHO-panvoHaIBHBIX
YPAaBHEHUM.
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Mertonpl penieHusl ypaBHEHHMI: METOABl PaBHOCWIIBHBIX NPeoOpa3oBaHMN, METOJ[ 3aMEHbI
nepeMeHHoH, rpadudeckuil Mmetoa. Vcnonb30BaHue CBOMCTB (DYHKIIMIA IPU PEIIEHUU YpaBHEHUH.

TpocTeiiiye MpparioHanbHbIe ypaBHeHus Buza [ f (X) =a, \/ f(x)= \/ g(x).

VYpaBHeHus BUa X' =a .YpaBHEHM B LIEIIBIX YHACTIAX.

Cucrembl ypaBHeHU

VYpaBHEHHE C IBYyMs NIEPEMEHHBIMU. JINHEHOE ypaBHEHUE ¢ IBYMs IepeMeHHBbIMHU. [Ipsmas
Kak rpaduieckas HHTEPIPETALUs JIMHEHHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMU.

[TonsiTue cucremsl ypaBHeHUM. PerieHue cuctemMbl ypaBHEHUMN.

MeTtoapl pemieHusi CUCTEM JIMHEHHBIX YPaBHEHUH € JIBYMsI NEpPEeMEHHBIMH: rpadudecKuid
METOJI, METOJ, CJIO’KEHUS, METO, IIOACTAHOBKH.

CucTtembl TUHEHHBIX YPaBHEHUH C TapaMETPOM.

HepaBencrBa

UucnoBsle HepaBeHcTBAa. (CBOMCTBa YHCIOBBIX HEpaBeHCTB. [IpoBepka crpaBeIMBOCTH
HEPABEHCTB IIPH 33JaHHBIX 3HAYCHUAX IIEPEMECHHBIX.

HepasenctBo ¢ mepemenHoi. Ctporue m Hectporue HepaBeHcTBa. OOnacTh onpeneneHus
HepaBeHCTBa (00JIaCTh JOMYCTUMBIX 3HAUCHHUH IEPEMEHHOI).

Pemenue nuHeHBIX HEPABEHCTB.

KBazpatHoe HepaBEeHCTBO M €ro peuieHus. PemnieHne KBaJpaTHBIX HEPABEHCTB!
WCIIOJIb30BaHNE CBOMCTB M TpaduKa KBaJpaTUIHOW (PYHKINH, METO MHTEPBAJIOB. 3aIIUCh PELICHUS
KBaJIpaTHOI'O HEPABEHCTBA.

Pemenue uensix v 1poOHO-pallMOHANBHBIX HEPABEHCTB METO10M UHTEPBAJIOB.

CucreMbl HEPABEHCTB

CucreMbl HEpaBEHCTB C OJIHOM IepeMeHHOW. PeleHue cucreM HEPAaBEHCTB C OIHOMU
NEePEMEHHON: IMHEWHBIX, KBapaTHbIX. M300pakeHue pereHusi CUCTeMbl HEPaBEHCTB Ha YMCIIOBOM
MpsIMOM. 3aMKCh PELIEHUS] CUCTEMbI HEPaBEHCTB.

DOyHKIUH

IHousitne pyHKkuMu

JlexapToBbI KOOPAMHATHI HA MIIOCKOCTU. DOpMHUpPOBaHUE NPEACTABICHUN O METAIIPEIMETHOM
MOHATHH «KOOpAuHATh». CriocoObl 3ajaHus QyHKIMN: aHAIMTUYECKUH, TpadudecKuil, TaOJIUUHbII.
I'papux dynxuun. IIpumepsl (yHKIMHA, MoNyyaeMbIX B MpOLEcCe HCCIEAOBAHUS PA3TUYHBIX
peaJIbHBIX MPOILIECCOB U pelleHus 3a7ad. 3HaueHne pyHkuuu B Touke. CBoiicTBa QyHKIMIL: 001acTh
OIpeJIeJIEHUs, MHOXKECTBO 3HAYEHUH, HYJIH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTH/HEUETHOCTb,
MIPOMEXYTKH BO3pacTaHHUsl M yObIBaHUs, HauOousiblllee M HaMMeHbllee 3HaueHus. lccrnemoBanue
¢byHKIMHU IO ee rpaduKy.

[IpencraBienue 06 acCUMITOTAX.

HenpepbiBHocTh pyHKIMK. KycouHo 3a1anHble GyHKIUH.

JIuneiinasi pyHKuMsA

CgpoiicTBa U rpaduk JTuHeHHON QyHKIUHU. YTIIOBOH KOA(pduuueHT npsmol. Pacnonoxenue
rpaduka TMHEHHON (QYHKIMU B 3aBUCUMOCTHU OT €€ YIJIOBOro Ko3(dduimenta u cBOOOAHOIO YjeHa.
Haxoxaenne koapGUIMEeHTOB TMHEWHONW (PYHKIMM 110 33JaHHBIM YCIIOBUSAM: MTPOXOXKIECHHE MPSIMOI
yepe3 JBE TOYKH C 3aJaHHBIMU KOOpJMHATAMHU, MPOXOXKJIEHUE MPSAMOI depe3 JaHHYI0 TOUYKY H
NapajuleJIbHON JTaHHOU MIPSIMOM.

Keaaparuunas gpyHkuus

CpoiictBa u rpaduk KBagpaTuuHOM QyHKiuu (mapabona). Iloctpoenue rpaduka
KBaJIpaTUYHON (QyHKIMM MO To4ykaM. HaxokneHue Hyrnel KBaJpaTUUYHON (YHKIIMH, MHOKECTBA
3HAUEHUH, IPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OoOpaTHasi NPONOPUHMOHAJIBLHOCTH

Kk
CoiicTBa QyHKIUH Y _K y = = l'unepbomna.
X

I'paguxn ¢ynkumii. IIpeoOpazoBanue rpapuka QyHKIMH y = f(x) 408 TOCTPOCHUS
rpa@uKoB QyHKIMI BUIA y = af (kx+b)+c -
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I'padukn yHKImi y=a+ﬁ, y =~/x1y=x, y=|x.

ITocsienoBaTeIbHOCTH U MPOTPeCCHH

Yucnoas nociaeaoBaresbHOCTb. [IpuMepsl YMCIOBBIX MOCIIEN0BATEIbHOCTEN. beckoHeuHble
nocneaoBareabHoCTU. ApudmMerndeckas mporpeccusi U ee cBoicTBa. ['eomerpuueckas mporpeccus.
@®opmyna oOmero 4YieHa M CyMMBI N TEPBBIX WICHOB apu(METHUECKOW M TeOMETPUYECKOH
nporpeccuii. Cxonsiascs reoMmeTpruieckas Iporpeccus.

Pemienne TekcToBBIX 32124

3anauyu Ha Bce apuMeTHYecKe NeiCTBUSA

Pemenne TeKCTOBBIX 3agad apudMeTHUECKUM criocoboMm. Mcnonp3oBaHue TaONHUI, CXeM,
YepTekKEen, APYrUX CPEACTB MIPEACTABICHUS IAHHBIX [IPU PEIICHUH 3aJa4H.

3agauu Ha 1BMKeHHe, Pa00TY U MOKYIIKH

AHanu3 BO3MOXKHBIX CHTYyallMil B3aUMHOTO PACHOJIOXKEHUS OOBEKTOB IMPH UX JIBUYKEHUH,
COOTHOILIEHUS] 0OBEMOB BBITIOIIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agaum HA YacTH, 101, IPOLEHTHI

Pemenune 3agau Ha HAXOKJAEHME YAaCTH YMCIIA U YHUCIAa IO €ro yacTu. Pemienue 3anad Ha
MPOLEHTHI U A0au. [IpuMeHenne nponopuuil npy peleHny 3aaay.

Jlornueckue 3agauu

Pemenne noruueckux 3agad. Perienne 10oruueckux 3aqad ¢ IOMOIIbIO rpadoB, TaOIuUII.

OcHOBHbIE MeTO/AbI pelleHUs] TEeKCTOBBIX 3aJa4: apupMETHUYECKHH, anreOpanveckui,
nepebop BapuaHTOB. [lepBUuHBIE TMpeACTaBIEHUS O JPYIHMX MeETOJaxX pelIeHus 3ajad
(reomeTpuueckue U rpaduuecKue METObI).

CTaTHCTHUKA U TeOpUs BEepOATHOCTEN

CraTrucruka

TabmuuHoe U TpaduuecKoe MpecTaBIeHHE TaHHBIX, CTOJI0YAThIE U KPYTrOBBIE JAHAarpaMMBbl,
rpaduky, MpUMEHEHUE AuarpaMMm U TpadUKOB Ui OMHCAHMS 3aBUCHMOCTEH pealbHbIX BEITUYMH,
u3BieyeHrue uHpopManuu u3 Tabaul, auarpaMMm U rpaduxoB. OnucareiabHble CTaTUCTHYECKHE
MOKa3aTeIl YUCIOBBIX HAOOPOB: cpelnHee apudMeTndeckoe, Merana, Haubobliee 1 HauMEeHbIIIee
3HaueHus. Mephl paccenBaHus: pa3Max, TUCIEPCUsl U CTaHIaPTHOE OTKIIOHEHUE.

CnyualiHas W3MEHUYMBOCTb. VI3MeHuMBOCT, mpu u3MepeHusx. Pemaromue mnpaBuia.
3aKOHOMEPHOCTH B U3MEHYMBBIX BEINYMHAX.

Cayuaiinblie coObITHS

CrnyuaiiHple OMBITHI (IKCIEPUMEHTHI), DJIEMEHTApHbIE CIydailHble COOBITUS (MCXOJBI).
BepositHoctn  snemeHTapHbIX  coObITMi.  CoOOBITHS B CIydallHBIX  JKCIIEPUMEHTaX W
ONaronpuATCTBYIOIIME 3JIEMEHTapHbIe COOBITUSA. BeposTHOCTH ciydallHbIX COOBITHI. OmNBITHI C
PaBHOBO3MOKHBIMHM  3JIEMEHTApHBIMU COOBITUAMU. Kiaccuueckue BepOSTHOCTHBIE OIBITHI C
UCIOJb30BaHUEM MOHET, KyOukoB. IIpencraBieHue coOBITHH C TMOMOIIBIO auarpaMm Oiiepa.
[IpoTtuBononoXHBIE COOBITUS, OOBEAMHEHHME U THepecedeHne coObiTui. IlpaBmiio croxeHus
BeposiTHocTel. CiyuaitHbiii BeIOOp. [IpencraBienue skcnepuMeHTa B Buje jaepeBa. HesaBucumsle
cOOBITHSI. YMHOKEHHE BEPOSITHOCTEM HE3aBUCUMBIX cOObITHH. [locnmenoBaTenbHble HE3aBUCHUMBIC
ucnbslTanud. [IpeacraBienne o He3aBUCUMBIX COOBITHSIX B JKU3HU.

DJleMeHTbl KOMOMHATOPUKH

[TpaBuio yMHOXEHHMs, TIepecTaHOBKH, (akropuan yuciaa. CodyeTaHHss U YUCIO COYETaHHM.
®dopmymna uncna couetanuid. Tpeyronpauk [lackans. ONbITE ¢ OOJIBIITUM YUCIIOM PaBHOBO3MOXKHBIX
9JIEMEHTAPHBIX COOBITUN. BhIuucieHne BeposITHOCTEH B OMBITaX ¢ MPUMEHEHHEM KOMOMHATOPHBIX
dbopmyn. Ucneiranus bepuymnu. Ycnex u Heynada. BeposSTHOCTH COOBITHI B CEpUU UCIBITAHHUI
beprymu.

CayuaiiHble BeJTHYUHbI

3HAKOMCTBO €O CIIy4alHBIMH BEJIMYMHAMU Ha NIPUMEPAX KOHEUHBIX JUCKPETHBIX CIIy4alHBIX
BenmunH. Pacnpenenenune BeposaTHocTeil. MaremaTtnueckoe oxuaanue. CBOMCTBa MAaTEMATHUYECKOTO
oxunanus. [lonsarue o 3akoHe Gonbiuux uucen. M3mepenue BeposiTHocTed. [Ipumenenue 3akoHa
0OJBIINX YKCEN B COLIMOJIOTUH, CTPaXOBaHUM, B 3/IpaBOOXpPAaHEHUH, oOecrieueHuu O0e30MacHOCTH
HACEJIEHUS B YPE3BBIYAITHBIX CUTYyaLHSIX.
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HAa OCBO€HHE Ka:KI0H TeMBbI.
Auredpa 7 kiace
Ne Monayas (r1aBa) [IpumepHOE KOJIMUECTBO
4acoB
1 | BelpaxxeHusl, TOKJI€CTBA, YPaBHEHMUSI 24
2 | OyHKIMH 14
3 | CremneHb ¢ HaTypaJbHBIM ITOKa3aTelIeM 15
4 | MHOTOYJICHBI 20
5 | @opMyJbl COKPALIEHHOTO YMHOXEHUS 20
6 | CucTeMbl IMHEHHBIX YPaBHCHUM 17
7 | IloBTOpEeHue 13
Hroro: 123




Auredpa 8 kiace

14

Ne Coaep:xanue maTepuaja Koa-Bo
n/n yac
1. IloBTOpeHue Kypca anaredopsl 7 Kiaacca S
Bxoonaa konmponvnasa paboma 1
I'nmaBa I 30
PaunonajabHbie q1podu
1 PanmonansHbie poOy U UX CBOMCTBA 5
CyMMa 1 pa3HOCTh ApoOeit
2 8
Koumponvnas paboma Nel 1
3 [IpousBenenue u yacTHOE IpoOei 15
Koumponvnasn paboma No2 1
I'nasa II. KBagpaTHble KOpHU 25
4 JlelicTBUTEIbHBIC YHCIIA 3
3) Apudmernaeckuii KBaIpaTHBIA KOPEHb 6
6 CBoiicTBa apu(PMETHICCKOTO KBAJAPATHOTO KOPHS 4
1
Konmponvnas paboma Ne3
7 IIpumeHeHne cBOMCTB apu(hMETHUECKOr0 KBaIPaTHOIO KOPHSI 10
Konumponvnas paboma Nod 1
I'nasa III. KBagpaTHble ypaBHeHHUs 30
8 KBanpatHoe ypaBHEHHE U €r0 KOPHU 16
Konumponvnas paboma Ne5 1
9 JIpoOHbIe panoHaJIbHbIE YpaBHEHUS 12
Konmponvnasa paboma No6 1
I'naBa IV. HepaBencrBa 24
10 YucnoBble HEPABEHCTBA U UX CBOMCTBA 9
Konmponvnas paboma Ne7 1
11 HepaseHcTBa ¢ 071HOM IEPEMEHHON U UX CUCTEMBI 13
Konumponvuas paboma No§ 1
I'naBa V. CreneHb ¢ meJibIM Noka3aresaeM. JJeMeHThI 13
CTATHUCTHKHU
12 CreneHb C 1IeJIbIM TOKA3aTeNEM U €€ CBOMCTBA 8
Konmponvnas paboma Ne9 1
13 DJIEMEHTHI CTATUCTUKH 4
IloBTOpEHME 12
Wrorosas koHTpoJibHAs paboTa 1
UTOI'O: 140
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Aureopa 9
KRJIacc
Ne Moayasb (riaaBa) [IpumepHOE KOIMYECTBO
4acoB
1 | KBagparuunas QyHKIus 22
2 | YpaBHEHHUS M HEPABEHCTBA C OJJHOW IEPEMEHHOM 14
3 | YpaBHEHHS ¥ HEPABEHCTBA C IBYMsI IEPEMECHHBIMH 17
4 | Apudmernueckast 1 TeOMETPHUYECKAs IPOTPECCHH 15
5 | DieMeHThl KOMOMHATOPHUKH U TEOPHUH BEPOSTHOCTEH 13
6 | MroroBoe noBTOpEeHHE Kypca 21

HTroro:

102
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