TTprHsITa HA 3aCEAHMH TIE/IATONMHECKOrO COBETA
MBOY — Y3sKcKoi cpeHei
00IIE00PA3OBATE/TBHON LIKOITB]

THO/BIUMHCKOTO MyHHLIATITISHOTO pationa PT
Tpotokorn Ne 1or20.08.2020r.

OcHoBHas o0pa3oBaTe/ibHas NporpamMma
OCHOBHOro 006miero o6pa3oBaHus
MBOY —V3asikckoii cpeneii o61meodpa3oBaTebHON MKOIbI

TONSYMHCKOTO MyHHUIUITATEHOTO pafoHa Pecny6muxu Tatapcras

(HOpMaTHBHBIH CPOK OCBOCHHS 5 ner)




PABOYAS ITPOI'PAMMA
MO AJITEBPE B 7-9 KJIIACCAX
(TIprITo’keHHE K OCHOBHOM 00pa30BaTeIbHON IIPOrpaMMe

OCHOBHOTO 00IIIEr0 00pa3oBaHuUs,

npuka3 Ne 105 ot 20.08.2020 1.)

[Iporpamma pa3paboTaHa yuyuTeIIMH
maremaruku [urabyraunosoit .1,
Kacumoseim U.P.



7 xJaacc
Aunredpa

. Ilnanupyemble pe3yJibTAThl OCBOEHUsI y4eOHOI0 MpeaMeTa

JInyHOCTHBIE Pe3yJIbTAThI

1. Poccwuiickas rpaxkmaaHCKas HJICHTHYHOCTh (MAaTpPHOTHU3M, yBakeHHMe K OTedecTBy, K
MPOIIJIOMY M HACTOSIIIIEMY MHOTOHAIMOHAIBHOTO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH H
nosira miepen PomuHol, maeHtudukamus cedbs B KadecTBe rpaxaanuHa Poccum. OcoszHaHHOE,
YBOXUTEIBHOE M JIOOPOXKENIATeIbHOE OTHOIIEHHWE K HWCTOPUH, KYJIBTYPE, PEIUTHH, TPATUIUSM,
SI3BIKaM, IIEHHOCTSIM Hapo10B Poccuu 1 Hapo10B Mupa.

2. 'OTOBHOCTH U CIIOCOOHOCTH OOYYaroLIMXCsl K CAaMOPa3BUTHIO M CaMOOOpa30BaHHUIO Ha
OCHOBE MOTHBALIMM K O0YUYEHUIO U IT03HAHUIO; TOTOBHOCTb U CIIOCOOHOCTh OCO3HAHHOMY BBIOOpPY U
MOCTPOCHHIO AalbHEWIIeH MHIMBUAYAIBHOW TPACKTOPHM OOpa3oBaHHA Ha 0a3e OPHUEHTHUPOBKU B
mupe npodeccuil 1 NpopecCuoHaNbHBIX MPEINOYTEHUH, C YU€TOM YCTOMUMBBIX IO3HABATEIBHBIX
MHTEPECOB.

3. Pa3zBuToe MopasibHOE CO3HAaHUE W KOMIIETEHTHOCTh B PEIICHHH MOPAJIBHBIX MPOOJIeM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, (OPMUPOBAHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MOBEJICHHUS, OCO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHBIM IIOCTYIKaM.
ChopMupoBaHHOCTH OTBETCTBEHHOT'O OTHOIICHHS K YYCHHUIO; YBAKUTEIHLHOTO OTHOIIEHHS K TPYAY,
HaJIM4Me OIbITa Y4acCTHs B COLMATIBHO 3HAYMMOM TPYJE.

4. CpopMHUPOBAHHOCTh LIEIOCTHOIO MHUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKH U OOLIECTBEHHOW MPAKTUKH, YUUTHIBAIOUIETO COLIMAIBHOE, KYJIbTYpPHOE,
A3BIKOBOE, JTyXOBHOE MHOI000pa3ue COBPEMEHHOI'0 MHpa.

5. Oco3HaHHOE, YBAKUTENBHOE U JOOPOXKENaTENbHOE OTHOIICHHUE K IPYTOMY YElIOBEKY, €T0
MHEHUIO, MHPOBO33PEHHUIO, KYIbTYpE, S3bIKy, BEpe, TIpaKJaHCKOW MO3UIMU. [ OTOBHOCTH U
CIIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIFOJBMH U JOCTUTATh B HEM B3aWMOIIOHUMAaHHUSI.

6. OCBOEHHOCTb COLIMATIBHBIX HOPM, ITPABUJI MIOBECHUS, pOJiei U GOpM COLMaTbHOMN KU3HU

B IpyIIax U cooOIIecTBax. YyacTue B IIKOJBHOM CaMOYIIPaBI€HUHM U OOIIECTBEHHOHN >KHU3HU B
mpeienax BO3PACTHBIX KOMIETEHIIMNA C YYETOM PErMOHANbHBIX, STHOKYIBTYPHBIX, COIIMATBHBIX U
IKOHOMHUYECKUX 0COOEHHOCTEN

7.CpopMupOBaHHOCTH LIEHHOCTHU 3/IOPOBOTO U OE30MaCHOTO 00pa3a >KU3HH.

8.CpopMHpOBaHHOCTH OCHOB IKOJIOTHYECKOH KYJIBTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO DKOJIOTHUECKOTO MBILIUICHUS.

MeTanpeamMeTrHblie pe3yabTaThl

Pezynamuenvie YY/|

1. CaMoCTOSATENHHO OMPEIENAT IeTH 00yYeHUs], CTABUTh U (POPMYIHPOBATH HOBBIC 33/1a4H B
yuebe U MO3HABATENbHON JEeATeNIbHOCTH, PA3BUBATh MOTHUBBI U MHTEPECHI CBOEH MO3HABATEIHHOU
nesaTeTbHOCTH. OOyJaronuics CMOXKET:

aHAJIM3UPOBATh CYLIECTBYIOIINE U IJIAHUPOBAThH Oyayliie 0Opa3oBaTebHbIE PE3YIbTaThl;
UICHTUPUIMPOBATH COOCTBEHHBIE MPOOJIEMBI U ONPENEATh II1aBHYIO MPO0JIeMY; BbIIBUTaTh



BEPCUU pelIeHus Mpo0IeMbl, (POPMYIHPOBATH TUIIOTE3bI, IPEIBOCXUILATh KOHEUHBIN
pEe3yJbTaT; CTABUTB 1I€JIb AEATEIILHOCTH HA OCHOBE ONPEEICHHOMN MPOo0IeMbl U
CYIIECTBYIOIIMX BO3MOKHOCTEH; (popMynupoBaTh yueOHbIE 3a/1a41 KaK [Iard JTOCTHKCHHUS
IIOCTABJICHHOW LIEJIH JEATEIBHOCTH;

2.YMeHHe caMOCTOSTEbHO IUIAHUPOBATh MYyTH JOCTHIKEHUS IIETICH, B TOM YHCIIe aTbTepPHATUBHBIC,
OCO3HaHHO BBIOMpATh HambOojee 3(PPEKTUBHBIE CIOCOOBI PEIICHUS y4EeOHBIX M IO3HABATEIbHBIX
3ana4y. OOyyaromunics CMOXKET:

OTIpeICIIATh HE0OXOJUMBIE IeHicTBHE(S) B COOTBETCTBHH C YU4EOHOH M MMO3HABATEIHLHOU
3a7]a4€i U COCTABIIATH AJITOPUTM UX BBIINOJHECHHUS;

000CHOBBIBATh U OCYILIECTBIIATH BBIOOP Hanbosee 3(ppeKTUBHBIX CIIOCOOOB PELICHHUs
y4eOHBIX U MMO3HABATEIbHBIX 3371ay;

OHpe,I[eJ'IHTB/HaXOI[I/ITB, B TOM YHUCJIC U3 IIPCAJIOKCHHBIX BAPHAHTOB, YCIIOBUA JIA
BBITIOJTHEHU A y‘IC6HOI7I W TIO3HABaTEIbHON 3aa4H,

BBICTPAKUBATb ) KU3HCHHLIC I1JIAHBI HA KPATKOCPOYHOC 6yﬂymee;

BLI6I/IpaTI> N3 IIPCATIOKCHHBIX BAPHUAHTOB U CaMOCTOATCIIbHO UCKATh CpCI[CTBa/peCprLI JJIA
PpEeLICHUA 3a):[aq1/1/ JOCTHIXXCHUA LICIIN,

COCTABJIATH IIJIaH PCHICHUS HpO6JI€MLI (BBIHOJ'IHCHI/IH IIPpOCKTAa, IIPOBCACHHA HCCJ'ICI[OB&HI/IH);
OIPCACIIATH ITOTCHIUAJIBHBIC 3aTPYAHCHUA IIPHU PCHICHUN y‘le6H0fI U TO03HABaTEIbHOM 3a1aun

H HaXOUTH CpCACTBA IS UX YCTPAHCHUS.

3.YMeHue COOTHOCUTh CBOM JEWUCTBUSA C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYLIECTBIISThH
KOHTPOJIb CBOEH JEATENbHOCTH B IMpolecce JAOCTIDKEHUS pe3yibTaTra, ONPEeAeNsTh CIOCOObI
NEHCTBUI B paMKax MpPe/UI0KEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTHUPOBATH CBOU JACHCTBUS B

COOTBETCTBHUHM C U3MEHsIoIIEHcs cuTyanuel. OOyJyaroluics CMOXKeT

OIIPEAEIATh COBMECTHO C IEJAaroroM M CBEPCTHUKAMM KPUTEPUU IUIAHUPYEMBIX PE3YNIbTATOB U
KPUTEPHUH OLIEHKU CBOEH yueOHOMH JeATeIbHOCTH;

CUCTCMATU3UPOBATL KPUTCPUHU IJIAHUPYCMBIX PE3YJIIbTATOB U OICHKH CcBOCH JACATCIIBHOCTH,

oTOMpaTh MHCTPYMEHTBHl JUIsl OLEHUBAaHUS CBOEH  JEATEIbHOCTH, OCYIIECTBIAThH
CaMOKOHTPOJIb CBOEH JESITEIbHOCTU B paMKaXx MPeII0KEHHBIX YCIOBUN U TpeOOBaHMIA;

OLICHMBATh CBOIO JEATENBHOCTb, ApTyMEHTUPYs IPUYMHBI JOCTHIKEHUS WIM OTCYTCTBUS
IUIAHUPYEMOT'O PE3yJsbTaTa;

HaXO/UTh JOCTaTOYHBIE CPEACTBA JJISI BBIOJHEHMs Y4EOHBIX JEHCTBUH B M3MEHSIOLIEHCS
CUTYyallUU W/UIIU TIPH OTCYTCTBUU IUIAHUPYEMOTO pe3yiIbTara;

pa60Ta$[ 0 CBOEMY IIJIaHY, BHOCHUTb KOPPEKTHBBI B TCKYHIYIO ACATCIIBHOCTH HAa OCHOBC
aHauM3a  M3MEHEHWM  CHTyauuu JUIsl  TOJy4YeHHMs  3aIUIAHUPOBAHHBIX  XapPaKTEPUCTHUK
MIPOJYKTa/pe3ynbTara;

CBCpATH CBOU HeﬁCTBHH C OCJIbO U, IpHU HeO6XOI[I/IMOCTI/I, HCIIPABJIATH OIIMOKH
CaMOCTOATCIIbHO.
4.YMmenune OLCHUBATH IIPABUJIBHOCTH  BBIIIOJHCHHA y‘I@6HOI>i 3aaa4u, COOCTBEHHEIC

BO3MOXKHOCTH €€ perieHusi. OOy4Jaronuics CMOXKeT:

ONPCACIIAThL KPUTCPUHN ITPAaBUIIBHOCTU (KOppCKTHOCTI/I) BBITIOJIHCHU yqe6H0171 3aaa4uu;
AHAJIN3UPOBATDH U 000CHOBBIBATh MNPUMCHCHUC COOTBCTCTBYIOIICTO HHCTPYMCHTAPUA UL



BBHITIONTHEHUS Y4eOHOM 3a/1a4u;

CBOOOJTHO TI0JIB30BAThCS BEIPAOOTAHHBIMU KPUTEPHUSAMHU OIICHKU U CAMOOIICHKH, UCXOIS U3
1IEJTH ¥ UMEIOIIIUXCS CPEJICTB, pa3anudas pe3yJabTaT U CIIOCOObI ICHCTBHIA;

OIICHUBATh MPOAYKT CBOCH JEATEIBHOCTH MO 3aJIaHHBIM W/HUJTA CAMOCTOSTEIBHO
ONPEACIICHHBIM KPUTEPHSIM B COOTBETCTBUH C LIEJIbIO IEATEIIbHOCTH;

(UKCUPOBATh U AaHATM3UPOBATH AUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

5.BnameHre 0CHOBaMU CaMOKOHTPOJIS, CAMOOIICHKH, MPUHSATHS PEUICHUH U OCYIICCTBICHHUS
OCO3HAHHOTO BBIOOpA B y4eOHOH U mo3HaBaTeIbHOU. OOYyJarOIUNiCsS CMOKET:

Ha6J'II-OI[aTB U aHAJIM3HUPOBATH CO6CTB€HHYIO y‘lC6Hy1-0 M IO3HAaBaTCIbHYIO JACATCIBHOCTE U
ACATCIIBHOCTDb APYTHUX 06yqa101u14xc;{ B IIPOLECCC B3AUMOIIPOBECPKU,

COOTHOCHUTHL PpCAJIbHBIC U INIAHUPYCEMBIC PC3YJIbTAThI HHHHBH,HY&HLHOIZ O6paSOBaTCHbHOﬁ
ACATCIBbHOCTHU U ACJ1aTh BBIBOAGI,

IMPpUHHUMATh PCIICHUC B y‘-IC6HOI71 CUTyalll 1 HECTU 3a HET'O OTBCTCTBCHHOCTD,
CaMOCTOATCIIBHO OIIPCACIIATh IPUYHNHBI CBOCTO YCIIE€Xa UJIM HCYCIICXAa U HAXOANUTDH CIIOCOOBI

BbIXO0Ja U3 CUTyalluUu HECYCIICXaA.

Ho3naeamenvnvie YY/[

6.YMeHue omnpeneisaTh IOHATUS, CO3/aBaTh OOOOIICHMS, YCTaHABIMBATH aAHAJIOTHH,
KJIacCU(UIIUPOBATh, CAMOCTOSITEIbHO BHIOMpPATh OCHOBAHUSA M KPUTEpUU IJIs KiaccUUKaluH,
YCTAHABJIMBATh  NPUYUHHO-CIEACTBEHHBIE  CBSI3M, CTPOUTH  JIOTUYECKOE  PACCYXKICHUE,
YMO3aKJIIOUeHHE (MHIYKTUBHOE, TEAYKTUBHOE, 10 AHAJIOTHUH) U JIeJIaTh BHIBOJIBI.

OO0yyJaromuiicss CMOXKeT:

nmoAOUpaTh CJIOBA, COMOJYMHEHHBIE KIFOUEBOMY CJIOBY, ONPENEISIONIME €ro MPU3HAKUA U
CBOMCTBA;

BBICTpAaUBAaTh JIOTHYCCKYIO HCIOYKY, COCTOAIIYIO M3 KIIHOUCBOI'O0 CJIOBAa U COMOAYUHCHHBIX
€MY CJIOB;

BBIACIIATD 061_1_[1/1171 IMPU3HAK JIBYX WJIKM HECKOJIbKUX NPECIMETOB HIIN SIBJICHUA M OOBSACHITH UX
CXOIOCTBO,

O6’I)€I[I/IH$ITI> NpeaAMETbl U ABJICHUA B TPYHIIIbI IO OMPCACIICHHBIM IIPU3HAKaM, CPaBHUBATL,

KJaccu(uuupoBaTh U 00001aTh (PAKTHI U SABICHHUS;

BBIJIETISATH SIBJICHUE U3 OOIIETo psAlia IPYTUX SIBICHUN;

CTPOUTH PACCYKJIEHHE OT OOIIMX 3aKOHOMEPHOCTEW K YAaCTHBIM SIBJIEHUSIM U OT YaCTHBIX
SIBJIGHUHN K OOLIMM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCY)KJICHHE Ha OCHOBE CPaBHEHHUS NPEJAMETOB W SBJICHUH, BBIICNSAS NPH 3TOM
o011re NpU3HaKy;

H3JjiaraTb NOJYUYCHHYIO I/IH(I)OpMaI_II/IIO, HHTCPIIPETUPYA €€ B KOHTCKCTC pemaeMoﬁ 3aga4u.



7.YMeHue co3laBaTh, MPUMEHATh U MPEOOPa3OBLIBATh 3HAKM M CHMBOJIBI, MOJETH M CXEMbI IS
pelieHns yueOHbIX U MO3HaBaTeNbHbBIX 3a/1a4. OOydaromuiicss CMOXKET:

0003Ha4YaTh CHMBOJIOM U 3HAKOM MPEAMET U/WJIH SIBIICHUE;

OIIPECACIIATH JIOTHYECKUE CBA3H MCXKIY IPpCAMETaMU /U SABJIICHUSMU, 0003HaYaTh JaHHBIC
JIOTHYECKHEC CBA3H C IOMOIIBIO 3HAKOB B CXEME,

CTPOUTH MOJIENIH/CXEMY Ha OCHOBE YCIIOBUH 3a/1a4d U/WUJIU CIIOCO0a €€ pelieHus,

CTPOUTDH CXEMY, aJITOPUTM JEHCTBUS, UCTIPABIISATh UM BOCCTAaHABIMBATH HEU3BECTHBIN paHee
QJIITOPUTM Ha OCHOBE MUMEIOIIETOCs 3HaHUsI 00 00BEKTE, K KOTOPOMY IMIPUMEHSIETCSI allTOPUTM;

CTPOUTH JIOKA3aTEJIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

8.CmpiciioBoe uTeHne. O0yJaronuiicss CMOXET:

HaxXxoauThb B TCKCTC Tpe6yeMy10 I/IH(1)OpMaI_II/IIO (B COOTBCTCTBHUHU C LICISIMHU cBOCH
HCHTGHBHOCTI/I);

OPHUCHTHUPOBATLCA B COACPIKAHUHN TCKCTA, IOHUMATb IIGJIOCTHI:II71 CMBICJI TCKCTa,

YCTaHAaBJIMBATH B3aMMOCBA3b OITMCAHHBIX B TCKCTC CO6I)ITI/II71, $IBJICHI/II71, IMponLeCCOB;
HpeO6paSOBBIBaTB TEKCT, «IICPEBOAS» €0 B APYT'YIO MOJAJIBHOCTh, UHTCPIIPETUPOBATL TCKCT,

Pa3zBuTre MOTUBALIMU K OBIIAJICHUIO Ky.]'IbTypOﬁ AKTHUBHOI'O HUCIIOJIb30BaHUA CHOBapeﬁ n
APYTrux IMOUCKOBBIX CUCTCM. O6yqa}0m1/11710>1 CMOXKCT:

OIIPCACIIATH HGO6XOI[I/IMBIC KIJIFOYCBBIC ITOMCKOBLIC CJIOBA U 3aIIPOCHI;
OCYIICCTBJIATDH B3aI/IMO}IeI\/'ICTBI/IC C 3JICKTPOHHBIMH ITOMCKOBBIMH CUCTEMAaMU,

COOTHOCHUTD IMOJTYYCHHBIC PE3YJIbTAaThI ITIOUCKA CO CBOCH JeSITEIIHFHOCTRIO.

Kommynuxamuenvie YY/[

9.YMenue OpraHu30BbLIBATH yqe6Hoe COTPYAHHUYCCTBO U COBMECTHYIO NCATCIIBHOCTD C
YUYUTCIIEM U CBEPCTHUKAMU pa6OTaTB HHIAUBUAYAJIBHO U B I'PYIIIC: HAXOAUTH 06Iuee peHICHUC 1

paspeuarb KOH(bHHKTLI Ha OCHOBE COIJIaCOBAHUS ITO3UIUU U Y4€Ta UHTCPECOB, (I)OpMy.]'II/IpOBaTB,
APTYMCHTHUPOBATHL U OTCTaNBATh CBOC MHCHHC. O6yt1a}01111/1171051 CMOXCT:

OnmpeacIsAiTb BO3SMOKHEBIC POJIN B COBMECTHOM JCATCIIbHOCTH,

UIPATh ONPEAEIICHHYIO POJIb B COBMECTHOM JEATEIBHOCTH;

MPUHUMATh TIO3UIMIO COOECEeTHUKA, MOHUMAs MO3UIIUI0 JPYroro, pa3indaTh B €ro peuu:
MHEHUE (TOUKY 3pEHHS), JOKA3aTENbCTBO (aPTYMEHTHI), (PaKThI; TUTIOTE3bI, AKCHOMBI, TEOPHUH;

ONPEIEIATh CBOU ACHCTBUS U JEUCTBHSI ITAPTHED;

CTPOUTH MMO3UTHUBHBIC OTHOLICHUSA B ITPOLIECCE yqe6H0171 W IO3HABaTEeILHOMN JACATCIIbHOCTH,
KOPPEKTHO U apryMEHTHPOBAHHO OTCTANMBATh CBOIO TOUKY 3PCHUSA, B JUCKYCCUU YMCTH



BBIJIBUTaTh KOHTPApryMEHTHI, NiepedpasupoBaTh CBOIO MBICTIb;

KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IPU3HAaBaTh
OLIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

npeJiaraTh albTEPHATUBHOE PEIeHHE B KOH(MIUKTHOM CUTYalIUU;
BBIJIETISITH OOIILYIO TOUKY 3PEHHUSI B IUCKYCCHH;

JIOTOBApUBATHCS O MPABHIIAX U BOMPOCAX JJIsi OOCYXKJICHHUS B COOTBETCTBUU C MOCTABICHHOU
nepes rpyInou 3aaayei;

OpraHM30BBIBaTH y4eOHOE B3aMMOJCHCTBHE B Tpymme (OnpenaesisTh OOmue  IeNH,
pacnpenensaTh pojiu, J0roBapyuBaThes APYr ¢ APYrOM U T. 1.).

10.YMeHne O0CO3HaHHO HCIOJIB30BaTh PpEYEBBIE CPEICTBA B COOTBETCTBUM C  3ajadyeu
KOMMYHHKAIIMH Ul BBIPQXKEHUS CBOMX YYBCTB, MBICICH M MOTPEOHOCTEH IS IUIAHUPOBAHUS U
peryjsiliud CBOEH JEATEIbHOCTH; BJIAJCHUE YCTHOM M IMCBMEHHOM pEYbI0, MOHOJIOTMYECKOHN
KOHTEKCTHOM peubto. O0ydaromuiicss CMOKeT:

ONpeaACIIATh 3aJa1y KOMMYHHKAIIUU U B COOTBETCTBUU C Hel OT6I/IpaTb PpEYCBBIC CPCACTBA,
OT6I/IpaTI> H UCII0JIB30BATh PCUCBBIC CPCACTBA B IPOUCCCEC KOMMYHUKAIIUU C IPYT'UMHU

JIOIbMU (JIMAJIOT B Mape, B Majou TpymIe U T. 11.);

NPEJICTaBIsITh B YCTHOM WIM NUCHbMEHHOM (QopMe pa3BepHYThI IUIaH COOCTBEHHOMN
e TeIbHOCTH;

BBICKA3bIBaTh M OOOCHOBBIBATH MHEHHE (CY)KJICHHE) W 3alpaliuBaTh MHEHHUE MapTHEpa B
paMKax Jquanora;

IMPUHHUMATh PCIICHUC B XOAC AWAJIOra U COTJIaCOBBIBATH €TI0 C CO6CCC,Z[HI/IKOM.

11.@opmupoBanue W pa3BUTHE  KOMIIETEHTHOCTH B O0JIaCTH  HCIOJB30BaHUS
nH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHonorui (nanee — MKT). OOGyuaromuiicss CMOXKET:

[IeJICHAITPaBJICHHO MCKAaTh W MCIOJIb30BaTh MH(POPMAIIMOHHBIE PECYpPChl, HEOOXOIUMBIE IS
penieHust yueOHbIX U MPAaKTUUECKHUX 3a/1a4 ¢ momoinsto cpeacts UKT;

BBI6I/IpaTB, CTPOUTH U HCIIOJIB30BATh aJICKBATHYIO I/IH(l)OpMaI_II/IOHHYIO MOZCIIb I IIepeaavyun
CBOHX MBICJICH cpeacTBaMu €CTECCTBCHHBIX U q)OpMaJ'II)HBIX SA3BIKOB B COOTBCTCTBUU C YCIIOBUAMU
KOMMYHUKAIIUU;

BBIZICJISITH MHPOPMAIIMOHHBIN aCIEeKT 3a/1a4, ONEPUPOBATh JAHHBIMH, UCIIOIH30BATh MOJIEIb
pelIeHHUs 3a/1a4u;

UCIOJIb30BaTh  KOMIIBIOTEPHBIC  TEXHOJIOTUM Ui pelieHHS WHQPOPMAIMOHHBIX U
KOMMYHHUKAI[MOHHBIX Y4eOHBIX 3a7ay, B TOM 4YHCJE: BBIYMCICHHE, HAIHCAHUE JOKJIAJIOB,
pedepatos, co3panue npe3eHTAIHA U 1p.;

HCIIOJB30BaTh I/IH(I)OpMaI_[I/IIO C YUCTOM OTUUYCCKHUX U IMPABOBBIX HOPM.



IIpeaMeTHbIE pe3yJbTAThI
Y4YeHUK HAY4YUTCH:

9J1eMeHThI TCOPUH MHOYKECTB U MaTeMaTHYeCKOH JOTHKH

OnepupoBaTh Ha 6a30BOM YPOBHE MOHSTHAM: ONPENICTICHUE, aKCHOMa, TEOpEMa, 10Ka3aTeIbCTBO;
MIPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI 11 TTOATBEPIKIACHUS CBOUX BBICKA3bIBAHHIA.
Yuciaa

OmnepupoBath Ha 6a30BOM YpOBHE MOHATHUSAMU: HATYpPaAIbHOE YUCIIO, 1IeJI0e
9HCII0, OOBIKHOBEHHAS IPOOBk, IeCATUYHAS IPOOh, CMEIIaHHasl IPOOk, paIlMOHATEHOES
4HCIIO;

HCII0JIh30BaTh CBOMCTBA YMCEN M MPABHJIa JEHCTBUIA MPU BHITIOJHEHUN BBIYMCICHUN;
WCII0JIb30BaTh MPU3HAKHU ACIUMOCTHU Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYUCICHUN 1

PEIICHUN HECCJIIOKHBIX 3a1a4;

BBINOJIHATH OKPYIJIEHUE PALlMOHATIBHBIX YMCET B COOTBETCTBUU C IPABUIAMU;
CpaBHUBATbh YHCJIA.
B noBceaHeBHOM KU3HM M NIPH U3Y4YE€HUH APYTUX NPeJIMETOB!
OLICHUBATh PE3YJIbTAThl BEIUMCICHUN IIPHU PEIICHUN IPAKTUUECKUX 3aay;
BBINOJIHATh CPAaBHEHHE YHCEIl B PEAJIbHBIX CUTYalUsX;
COCTABJISATh YMCIIOBBIE BBIPAKEHUSI TP PELLICHUH IPAKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTrux
y4eOHBIX IPEIMETOB.
ToxnecTBeHHbIE IPe0OpPa3oBaAHUA

BreImonHSTh HECIIOKHBIE HpCO6p330BaHI/I$I JJI BBIYHMCIICHU A 3HAYCHHI
YHCJIOBBIX BBIpa)KCHHﬁ, COACpKAIIUX CTCICHU C HATYPaJIbHBIM IIOKA3aTCJICM,

BBITIOJIHATH HECJIOXKHBIC Hp606paSOBaHI/I$I ICJIBIX BLIpa)KeHHﬁZ PaCKpbIBATH
CKO6KI/I, MMPpUBOJAUTH HO,[[O6HBI€ cJ1aracMbIc;

UCIOJNIE30BaTh ()OPMYIIbI COKPAIIIEHHOTO YMHOXKEHHUS (KBaJIpaT CyMMBI, KBaapat
Pa3HOCTHU, PA3HOCTH KBAIPATOB) JIJISl YIIPOIICHUS BEIYUCICHUN 3HAYCHHU I BBIPAXKEHUH.
YpaBHeHHd U HEPABEHCTBA

OnepupoBath Ha 0a30BOM YpOBHE MOHATHUSMU: PABEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHUE, KOPEHb YPAaBHEHUS, PEIICHNE YPaBHEHUS, YHCIIOBOE HEPABEHCTBO,
HEPaBEHCTBO;

IMPOBEPATH CHIPABECIIIMBOCTE YHCJIOBBIX PABCHCTB U HEPABCHCTB,
peaTh CUCTEMBI HCCIIOKHBIX JIMHEHHBIX ypaBHeHHﬁ;
IMPOBEPATDH, ABIACTCA JIM JAHHOC YHUCJIIO PCHICHUEM YPaBHCHHA.

B noBcenHeBHOM KU3HM U NPU M3YYEHHUH JAPYTUX NPEIMETOB:

COCTABJISITh M PEIIATh JIMHEIHBIE YPABHEHUS IIPU PEILICHNH 3a/1a4, BOZHUKAIOIINX B APYTHUX



y4eOHBIX MpeMeTax.
DOyHKIUA
HaxonuTs 3HaueHue QyHKIMU 1O 33JJaHHOMY 3HAUEHHUIO apI'yMEHTa;

HaxXOJUTh 3HAYCHUEC apryMCHTA I10 3aJaHHOMY 3HAUYCHUIO (bYHKI_[I/II/I B
HCCJIOKHBIX CUTYAlUAX,

OMNPCACIIATD IMOJIOKCHUC TOYKHU IO €€ KOOpANHATAM, KOOPAUHATHEI TOYKHU I10 €€
ITOJIOXKCHHIO Ha KOOpIIHHaTHOﬁ ITIJIOCKOCTH,

CTPOUTH Tpa(UK TUHEHHON QYHKIINU;

MIPOBEPATH, SIBIISCTCS JIM JaHHBIA rpaduk rpaguKoM 3a1aHHON QyHKIMK (IMHEHHOM);
OTIpeNIeNIATh MPUOIMKEHHBIC 3HAUEHUSI KOOPIMHAT TOUYKH MepecedeHus rpagukoB (yHKIUA.

B noBceaqHeBHOM KM3HHU U IPpH U3YYCHUH APYI'UX NPEAMETOB:

UCIIOJIb30BaTh CBOMCTBA JTMHEHHON (QYHKIMH U ee TpaduK MPH PEIICHUU 3aa4 U3
IPYTUX Y4eOHBIX TPEIMETOB.

CrarucTUKa U TeOpUs BEpPOSITHOCTE

HNmets MMpEeACTAaBJICHHUC O CTATUCTUUCCKUX XAPAKTCPHUCTHKAX

MPEJCTaBIATh JaHHbBIE B BUJE TAOJHII, TPapHUKOB;
YUTaTh UH(OPMALIKIO, TPECTABICHHYIO B BUE TaOIUIIbI, rpaduKa;

OTIPEETSATH OCHOBHBIE CTATUCTUUYECKUE XapAaKTEPUCTUKH YUCIOBBIX
Ha0OopOB;

B noBceaHeBHOM KU3HHU U NPpH U3YYCHUH APYIUX IIPEAMETOB:

CpaBHHUBATb OCHOBHBIC CTATUCTUUCCKHUEC XAPAKTCPUCTUKH, ITOJTYUYCHHBIC B ITPOLIECCE
peuicHu-d HpHKHaﬂHOﬁ 3ala4yy, NU3YyYCHU PCAJIbHOTO SIBJICHUA

TekcroBbIe 3a124n

Periath HecnoXKHBIE CIOXKETHBIE 3a/1a4l pa3HbIX TUIIOB HA Bce apuMeTHuecKue AeHCTBYS;

CTPOUTH MOJIENIb YCIIOBUS 3aJauu (B BUJIE TaOIMIIbI, CXEMbI, PUCYHKA WJIM ypaBHEHUS), B KOTOPOH
JaHbl 3HAYEHUs JBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYMH, C LIEJIBIO MIOMCKA PELICHMS 3a/1a4H;
COCTABJIATH IUJIaH PEIICHUs 3a/1a4H;

BBIJIETIATH 3TAIlbI PELICHUS 3a]1a4u;

MHTEPIPETUPOBATh BBIUYNCIUTEIBHBIE PE3YAbTaThl B 3aJla4y€, UCCIEN0BaTh MOJIYYEHHOE pELICHUE
3a/auu;

3HATh Pa3JInyhe CKOPOCTel 00beKTa B CTOAYEH BO/IE, IPOTUB TEUEHHS U [0 TEUEHUIO PEKU;

pelaTh 3a1a4i Ha HaXOKJIEHNE YacTH YUCJIa ¥ YKca 110 €ro YacTH;

pemarh 3aJadd pa3HbIX THUMNOB (Ha paboTy, HAa MOKYIKH, HAa JBH)KEHHE), CBA3BIBAIOIIUX TpHU
BEJIMYMHBI, BBIACIATH 3TH BEJTUUHUHBI U OTHOLIEHUS MEX1Y HUMY;

HaxOAWTh MPOLEHT OT YMCJa, YACIO MO MPOLEHTY OT HET0, HAXOAUTh IPOLIEHTHOE CHWKEHUE WIIN
IIPOLIEHTHOE MOBBILIEHUE BETUYHHBI;

penarb HECIIOKHBIE JJOTUYECKHE 3a7]a4l METOJIOM PaCCyKICHHM.

B noBceqHeBHOM KU3HH M NIPU U3YYEHHH APYIUX NPEIMETOB:



BBIIBUTATh TUIIOTE3bl O BO3MOXKHBIX IMpPENEIbHBIX 3HAUEHUSX MCKOMBIX B 3aJaue BEIMYUH (Aenarb
MPUKUAKY).

HcTopusi MaTeMaTUKH

OnuceiBaTh OT/AETHHBIC BRIJAIONINECS PE3YIAbTAThI, MOMyYECHHBIC B XOJ€ PA3BUTUS MAaTEeMAaTUKH KaK
HayKU;

3HATh MPUMEPHI MATEMAaTHYECKUX OTKPBITUN U UX aBTOPOB, B CBS3H C OTEYECTBEHHON W BCEMHUPHOM
HUCTOPUEH;

MMOHUMATh POJIb MATEeMaTUKU B pa3BuTuH Poccuu.

MeTtoabl MATEMATHKH

BreiOuparh moaXoasamMii M3y4eHHBIA METOJN JUIsl PEHICHUS W3YYEHHBIX THIIOB MaTeMaTH4eCKHX
3azau;

Y4eHUK MOJyYUT BO3MOKHOCTh HAYYUTHCS:

DJIeMEeHTbI MAaTEeMATHYECKOM JTOTUKHU

Onepuposams' nonsimusmu: onpedeienie, meopemad, akcuomMd, MHOJICECNEO,

U306padicams MHON*CECMEA U OMHOUEHUE MHOMCECTE C NOMOWbIO KPYy208 Dilnepa;

B noBce1HeBHOM KU3HHU M IPH U3YYE€HHUH JAPYTUX MPeIMETOB:

cmpoums YyenouKu yMo3akao4eHuli Ha 0CHO8e UCNOIb308AHUS NPABUIL IOSUKU,

Yuciaa

Onepuposams NOHAMUAMU: MHONCECBO HAMYPALbHLIX YUCET, MHONCECMB0 YenblX uucel,
MHOHCECMBO PAYUOHATILHBIX YUCETL,

NOHUMAMb U 00BACHAMb CMBLCI NOSUYUOHHOU 3ANUCU HAMYPATbHO20 YUCILA;

8bINONHAMb GbIYUCTICHUS, 8 MOM YUCTIE C UCNONIL30BAHUEM NPUEMO8 PAYUOHATILHBIX 8bIYUCTEHUU,
8bINONHAMb OKPY2IleHUe PAYUOHANbHBIX YUCe] C 3A0AHHOU MOYHOCbIO;

CpasHuBamsv payuoHaIbHble YUCTA,

B noBcenHeBHOM KU3HHU M IPH U3YYEeHHUH IPYTUX NPeAMETOB:

NPUMEHAMb NPABUNA NPUOTUNHCEHHBIX BbIYUCTEHUL NPU PeuleHUuU NPAKmu4eckux 3a0ay u peueHuu
3a0ay Opyaux y4eOHbIX npeomemos;

COCMasnAms U OYEHUBAMb YUCIOBbLE BbIPANCEHUS NPU PeueHUU NPAKMUYecKux 3a0ay u 3a0ay u3
Opyeux yueOHvix npeomemos;

ToxnecTBeHHbIE IPeo0pa3oBaHUs

Onepuposams NOHAMUAMU CMENeHU C HAMYypPalbHLIM NoKazamenem, 8bINOIHAMb Npeobpa308aHus
YeblX 8bIPAdNCEeHUL: OelicmEus ¢ OOHOYIEeHAMU (CTloJceHue, bluumanue, YMHOMCeHUe), 0eucmsusl ¢
MHO20YIeHaMU (CllodCeHUe, 8bIYUMAaHUe, YMHOMCEeHUe),

BbINONHAMb PA3NONHCEHUE MHO20UNEHO8 HA MHONCUMENU OOHUM U3 CNOCODO08. 8blHeceHuUe 3 CKOOKY,
2PYRRUPOBKA, UCNOTb308AHUE POPMYTL COKDAUEHHO20 YMHONCEHUSL,

8b10€e1AMb K8AOPAm CYyMMbl U PAZHOCMU OOHOUNEHO8,

B noBcenHeBHOM KU3HHU M IPH U3YYEeHHUH IPYTUX NPeAMETOB:

8bINONHAMb NPEoOPA306AHUS ANICEOPAUYECKUX BbIPANCEHUL NPU peuleHUuu 3a0ay Opy2ux yueOHbIX
npeomemos.

YpaBHeHus

Onepuposams NoHAMUAMU: YPAGHEHUe, KOPEHb YPABHEHUs, PABHOCUNbHbe YPAGHeHUs, 001acmb
onpeoenenus ypasHeHus (Cucmemol YpasHeHull);

peulams TuHeliHble YPAGHeHUsl U YPAGHEHUs, C800UMbIe K TUHEUHbIM C NOMOUWbBIO MOHNCOECMBEHHbIX
npeobpazosanuil;

B noBceHeBHOI ;KH3HHU H NPH U3YYeHUH JAPYTHX MPEIMETOB:
COCMassmes U pewams JUHeliHble YPAGHEeHUsl, CUCeMbl TUHEUHbIX YPAGHEHUL NPU PeuleHUuU 3a0ay
Opyeux y4eOHbiX npeomMemos;

BbINONIHAMb OYEHKY NPABoono0odus pe3yibmamos, NouyyaemvblX npu peueHuy JUHEUHbIX U CUCmem
JIUHEUIHbIX YPABHEHULL NPU peuleHuU 3a0ay Opyeux y4eOHblX npeomMemos;

8bIOUPaMb COOMEEMCMEYIouUe YpagHeHus OJisl COCIMAGIeHUs MAmemMamuyeckol Mooeiu 3a0aHHOu
PeanbHOU cumyayuu Uiy NPUKIAOHoOU 3a0ayu;




yMemb UHMEPNpemuposams NOIVYeHHbI NpU peueHUuu YPasHeHUus Ul CUCmeMbl pe3Vibmam 6
KOHmeKcme 3a0aHHOl PeanbHOU CUMYayuy Uiy NPUKIaoHou 3a0a4u.

DOyHKIUN

Onepupoéamv NOHAMUAMU: (PYHKYUOHALHASL 3A8UCUMOCTD, QYHKYUA, epadur dyHKyuu, cnocoowvl
3a0aHUs PyHKYUU, apeymenm u 3Havenue QyHKyuu, 001acms onpedenerust U MHONCeCmao 3HAYeHUL
@dyuKyuu, HyIU QYHKYUU, RPOMENCYMKU 3HAKONOCMOSHCMEA,

cmpoums 2pagpuKu TUHeUHoU QyHKYuu,

cocmasisims  YPaeHeHus NPIMOU NO 3A0AHHBIM YVCIOBUAM: Npoxodsujeli uepe3 08¢ MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osell yepe3 OAHHYI0 MOYKY U NAPALLebHOU OAHHOU NPIMOLL
uccnedosamsv QYHKYUI no ee epaghuxy;

B noBceHeBHOM KU3HHU M TPH U3YYEHHUH IPYTHX NPEIMETOB:

ULTIOCMPUPOBAmMb ¢ NOMOWbIO  2pAUKA  PeanvbHyl0  3A6UCUMOCHb UMW  NpoYecc No  Ux
Xapakxmepucmuxam,

TexkcToBBIC 3a0a4YH

Pewams npocmoie u cnoscuvie 3a0auu pasHvlx Munos, a Maxice 3a0ayu NOSbIUEHHOU MPYOHOCMU;
UCNONb306AMb PA3HblE KPAMKUE 3aNUCU KAK MOOelu MEKCMO8 CIOJNCHbIX 3a0ay OJisi NOCMPOeHUs.
NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

MOOENUPOBANMb PACCYICOEHUSI NPU NOUCKE PEULeHUsl 3A0aY C NOMOUWDbIO epagp-cxembl,
UHMEPNPEMUpOBamd 8bIYUCIUMENbHbIE PE3VIbMAMbl 8 3a0aye, UCCLe008amb NOLYUEHHOe peuleHue
3a0ayu;

pewams pasHoobpasHvle 3a0adl «Ha Yacmuy,

pewams u 000CHOBLIBAMb C80€ peueHUe 3a0ay (8blOeNsimb MamemMamuieckyl) OCHO8Y) Ha
HAaxoxcOoe e 4acmu Yucid U Yucia no e2o Yacmu Ha 0CHO8e KOHKPEMHO20 CMbLCa Opodu;

Peuanms HeCL0dCHble 3a0aiu N0 MAMeMamu4eckol Cmamucmuxe;

061a0emb ~ OCHOBHLIMU ~ MEMOOAMU  peuleHUs  CIOJCemHbIX — 3a0ay:  apupmemuyeckutl,
aneebpauueckuil, nepebop 8apuUaArmMos, 2eoMempuyeckKull, cpaguyeckull, NPUMeHsIMb UX 8 HOBbIX NO
CPABHEHUIO C U3VYEHHbIMU CUMYAYUSIX.

B noBceHeBHOI ;KH3HH H NPH W3YYeHUH JAPYTUX MPeIMETOB:

pewams 1 KOHCMpYUposams 3a0a4u Ha OCHO8E PACCMOMPEHUSL PEANbHbIX CUMYAYUL, 8 KOMOPbIX He
mpebyemcsi MOYHbLIL GLIYUCTUMETbHBLIL Pe3YIbIan,

pewams 3a0ayu Ha 08UNCEHUe N0 peKe, PACCMAMPUBAs pa3Hble CUCHEMbl OMcYemd.

CraTHCTHKA U TeOPUs BePOSATHOCTEl

Onepuposams nOHAMUAMU. CMONOYAmMble U KPY2osble Ouazpammvl, maodoaiuyvl OAHHLLX, CpeoHee
apugmemuyeckoe, Mooa, MeOUana,

u3sIeKamob UHGOPMAayuro, NPeoCmasieHHyI0 8 mabauyax, Ha OUAePaAmMmax, epagurax;

cocmasusims maoauysl, CMpoUms OUASPAMMbBL U SPAPUKU HA OCHOBE OAHHBIX,

npeocmasisims UHGOPMAYUIo ¢ ROMOWbIO Kpyeos Jiiiepa,

B noBcenHeBHOM KU3HHU M IPH U3YYEeHHUH IPYTUX NPeAMETOB:

u3gneKamyv, UHMEPNPemuposams U npeoopaszosvlieams  UHGoOpMayulo, NPeoCmMasieHHylo 8
mabnuyax, Ha OUAZPAMMAax, 2pagukax, ompaxicarouyio ceoUCmed U XapaKmepucmuku peanlbHbIX
npoyeccos u s6ieHull;

Hcropusa MmaTreMaTuKH

Xapakmepuzosambs 6K1A0 8bI0AIOUWUXCA MATNEMATNUKOE 8 PA38UMUE MAMEMAMUKU U UHBIX HAYYHBIX
obnacmeil,

NOHUMAMs ol Mamemamuxu 8 pazeumuu Poccuu.

I1.Conep:xxanne yuyeOHOro npeamera

ToxaecTBeHHbIE NPEOOPA30BAHUA
YucnoBpie U OyKBeHHbIC BbIpaskeHHsl. BbipakeHHe C NepeMEHHON. 3HAYEHHME BBIPAKEHUS.

IlogcranoBka BBIpa)KCHI/II\/'I BMECTO ICPCMCHHBIX.

Leibie BoIpameHUs



CreneHb ¢ HAaTYpaJbHBIM IOKa3aTeneM U ee cBoicTBa. [IpeoOpa3zoBaHus BHIpAKEHUHN, COAEPIKALIIX
CTENEHU C HATypPaJbHBIM IIOKa3aTEIIEM. OpnowieH, MHorouwieH. JlefcTBUs ¢ OAHOWIEHAMHU U
MHOIOWIEHaMH (CJIOKE€HUE, BbIYUTaHHME, yYMHOXKeHHE). DopMyibl COKpPAIEHHOTO YMHOXKEHUS:

Pa3HOCTb KBaAPaTOB, KBaJApaT CYMMBbI U pa3HOCTH.

Paznoxenne MHOrodjeHa Ha MHOXUTEIN: BBIHECCHME O6H.I€FO MHOXHUTCIA 3a CKO6KI/I,

2PYNNUPOBKA, NPUMeEHeHUe POPMYI COKPAUEHHO20 YMHONCEHU.

YpaBHeHUs1 1 HEPABEHCTBA

PaBencrBa. YucnoBoe paBeHCTBO. CBOICTBA YHUCIIOBBIX PAaBEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBuenusi. Ilonsatue ypaBHeHHsI M KOpHS YypaBHeHUs. [IpedcmasieHue O paBHOCUTbHOCMU

ypasnenuii. Obnracmv onpeodenenus ypasHenus (001acms 00NYCMUMbIX 3HAYEHUL NepeMeHHOl).

JIuHeiliHOe ypaBHeHHe M ero KOpHHU. PemeHue nuHeWHbIX ypaBHeHUU. Koruuecmeo ropmeu
JUHelno2o ypasueHus. Jlunelinoe ypasHenue ¢ napamempom. Peuwienue nunelnvlx ypagHeHuu ¢

napamempom.

Cucrembl ypaBHeHHUH

VYpaBHeHHE C NBYyMS NEpEMEHHBIMU. JIMHEMHOE ypaBHEHHE C IBYMs NEPEMEHHBIMU. [Ipsavmasn kax

epagpuueckasn unmepnpemayus TUHEUHO20 YPAGHEHUs C 08YMS NepPeMeHHbIMU.
IlonsiTe cucreMsl ypaBHEeHM. Pelienne cucteMsl ypaBHEHUN.

Metoapl pelieHusi CUCTEM JIMHEHHBIX yYpaBHEHUM C JABYMsI MEPEMEHHBIMU: epaghuiecKuti Memoo,
Memoo CodcenUsl, METO 1 TOJICTAHOBKHU.

Cucmembl 1uHEUNbIX YPABHEHUL C NAPAMEMPOM.

DOyHKIUH

IonsaiTne ¢pyHkumu. JlekapToBbl KOOpAUHATHI Ha IJIOCKOCTH. DOpMUpOBAaHME NPEICTABICHUN O
METaNpeIMETHOM TMOHATHU «KOOpAMHATB». CrocoObl 3anaHus (QYHKIMI: aHAJIUTHYECKUH,
rpaduueckuii, TabnuuHbld. ['padux Qynkuuu. Ilpumepsl QyHKIUN, MONMy4aeMbIX B IpoIecce
HCCIIEIOBaHMS PA3JIMYHBIX PEANIbHBIX MPOLIECCOB U PEIleHUs 3a/4ay. 3HaueHHe (YHKIMU B TOUKE.
CpoiicTBa (QyHKUMH: 00IacTb OINpeNeNeHus, MHOXKECTBO 3HAUEHHWH, HYIM, NPOMEKYTKU
3HAaKOIOCTOSIHCTBA, TPOMEKYTKH BO3pacTaHUs U yObIBaHUS, HAMOOJIbIIIEe U HAUMEHBIIIEe 3HAUECHUSI.

Uccnenoanue dyakuun o ee rpaduxy. Kycouro 3adanusie gynxyuu.

JInneitnasa ¢ynkuus. CpoiictBa u rpaduk JMHEHHON QyHKIMU. YTIOBOH KO3(DPUIMEHT NpIMOii.
Pacnonoxxenne rpaduka nHUHEHHOW (YHKIIMA B 3aBUCUMOCTH OT €€ YIJIOBOro KoddduiueHTa u

cBOOOIHOTO WieHa. Haxoowoenue Koa@@uyuenmos auHetiHot GyHKyuu no 3a0aHHbIM YCIOBUAM:



npoxodcOeHue nNpamol uepes 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOU

uepes OaHHYI0 MOYKY U NAPALIeNbHOU OAHHOU NPSAMOU.
PelieHne TeKCTOBBIX 3a/1a4.
3agauu Ha Bce apupmMeTHUecKHe AelCTBUS

Pemennie TeKCTOBBIX 33724 apuPMETHICCKUM criocoOoM. Vcronb30Banne TabIuIl, CXeM, YepTekKeH,

JPYTUX CPEICTB MPEACTABICHUS JAHHBIX [IPU PEIICHNUHU 3aJa4H.
3agauu Ha IBHKeHHe, Pa00Ty U MOKYIIKH

AHamn3 BO3MOXKHBIX chyauHﬁ B3aMMHOI'O pPacCIIOJIOKCHUA 00BEKTOB npu MUX JIBUKCHHHU,

COOTHOILIEHUS] 0ObEMOB BBITIOIHAEMBIX pabOT IPH COBMECTHOM padoTe.
3agauu Ha YaCTH, 10JIM, IPOLEHTHI

Pemenne 3aa4 Ha HaXO0XIACHUEC 4YaCTH 4YHuClia U 4YKClia I10 €TI0 4acCTH. Pemenne 3ala4 Ha NPOUCHTHI

u noau. [Ipumenenne nponopuuil npyu peuieHuy 3a1ay.
Jlornueckue 3agaumn
Pemenue noruueckux 3agad. Pewenue 102utecKux 3a0a4 ¢ nomMowwio epagos, madbauy.

OcHOBHbBIE MeTO/bI PellIeHUs] TEKCTOBBIX 3aa4: apupMeTudecKkuid, anredpanueckuii. [lepedop
BapHaHTOB. [lepsuunvle npedcmagienus o Opyeux mMemooax peueHus 3a0ad (ceomempuyecKue u

epaguueckue memoost)
CraTrucTtuka u Teopusi BeposiTHocTel. CTaTHCTHKA

Tabmuunoe u rpaduyueckoe MPEACTABICHHE [aHHBIX, H3BJIeUeHHUE HWHGOpMAIMU U3 TaOIUIl U
rpadukoB  OmmcarenpbHble CTAaTHCTUYECKHME TOKA3aTeNM YHUCIOBBIX HAa0OpOB:  cpeaHee

APUPMECTHICCKOC MeduaHa, HanOoJIbIlIee U HAaUMEHbIIIee 3HaUCHM. Mephl pacCeUBaHUs: pa3Max.
3

HcTtopust maTeMaTuku

Bosnuxnogenue mamemamuxu kax nayku, smanul ee pazeumusi. OcHO8Hble pa3oenbl MamemMamuKu.
3apoorcoenue anceopvl 6 Hedpax apugpmemuxu. An-Xopesmu. Pooxcoenue 6ykeennoul cumsonuxu. I1.
®@epma, . Buem, P. /[exapm.

Tossnenue epaghuxos ¢pyuxyuii. P. [Jexapm, I1. @epma. [Ipumepsi paziuunsix cucmem KOOpOUHAM.

Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu: Jl. Diinep. H.U. Jlobauesckuii, 11.J1. Yebviuies,

C. Kosanesckas, A.H. Koamozopos.



I1l. TemaTruyeckoe NJIAHUPOBAHHE

Ne HaumenoBanue pas3zaeiios u teM Bcero gacos

n/m

1 [ToBTropenue. JIeWCTBUS € UENBIMU U IPOOHBIMH YHCIAMU 1

2 JleficTBUS ¢ NECATUYHBIMU IPOOSIMU 1

3 Pemienue 3aa4 Ha HaXOX/I€HUE YKCIIa 110 €r0 YaCTH, HAa HaxoxaeHue | 1
YacTH OT YHcla

4 Pemienue 3a1a4 Ha MPOLEHTHI, MacITad, MPOINOPLUIO 1

5 Pemenue 3agau Ha cUMMETpPHIO 1

6 Pemienue 3a1anuii Ha BBIYHMCIICHUE 3HAUEHUH BBIpAXKEHUS, (POPMYIIHI, 1
yYpaBHEHHUS

7 YucnoBsle BIpaXeHUs BosnukHogenue mamemamukuy KaK HayKu, 1
amanvi €€ pazeumus. OchosHble pazoenbl MamemMamuKu

8 YucnoBble BEIPAKEHUS, IOPAIOK ACUCTBUN B HUX, UCIIOJIb30BAHUE 1
CKOOOK

9 Bripaxkenue ¢ nepemeHHO#. [lommycTUMBIE 3HAUCHHSI TIEPEMEHHBIX. 1
3Ha4yeHUe BBIPAKEHUS

10 IlogcTaHOBKa BBIPAKEHHUI BMECTO IIEPEMEHHBIX 1

11 CpaBHeHME 3HaYCHUH BbIPAKEHUN 1

12 JIBoiiHbIE HEpABEHCTBA 1

13 YucnoBoe paBeHCTBO. CBOICTBA UHCIIOBBIX PABEHCTB 1

14 PaBeHcTBO ¢ nepeMeHHON. T0XIECTBO, JOKA3aTEIbCTBO TOXKIECTB. 1

15 ToxnecTBeHHO paBHbIE BbIpaXkeHUs. Toxk1eCTBEeHHbIe IpeoOpa3oBanus | 1
BBIPAKECHUI

16 [TpeoOpa3oBanue BoipaxkeHU. 3apoorcoenue aneebpol 6 HeOpax 1
apugpmemuku. An-Xopesmu. Posxwcoenue 6ykeenHol cumM8oIuKu
11.Depma, ©.Buem, P./{exapm

17 KonTpoubsnas padora Nel mo teme: « UnciioBbie BbIpaxeHHUsl. 1
BobipaskeHus ¢ nepeMeHHBIMHI

18 IlonsiTne ypaBHEHUsT M KOpHs ypaBHeHus. [Ipencrasinenue o 1
PaBHOCHJIBHOCTH ypaBHeHUH. O61acTh onpeiesieHusl ypaBHEHUS
(06macTh MOMYCTUMBIX 3HAUYECHUN
HEepPEMEHHOI)

19 JIuneiiHOe ypaBHEHHUE U €r0 KOPHU 1

20 JluneitHoe ypaBHeHHE. PemeHne THHEHHBIX YpaBHEHHHA 1

21 Pemenne ypaBHeHuil Buma ax=b mpu pa3nuuHbBIX 3HaueHHsX a U b. | 1
KonnuectBo KOpHEN JUMHEWHOrO ypaBHEHUs. Jlumetinoe ypasHeHue c
napamempom. Pewienue nunetinvix ypasnenuii ¢ napamempom.

22 Penrenune TeKCTOBBIX 3a/1a4 alreOpandeckuM CriocoOOM ¢ TTOMOIIBIO 1
JIMHENHOTO YPaBHEHUS

23 Perienue TeKCTOBBIX 33aau alreOpandeckuM crocoOOM € IIOMOLIbIO 1

JIMHENHOTO YPaBHEHUS




24 OnucarenpHbIE CTATHCTHYECKUE TIOKA3aTENIM YUCIOBBIX HAOOPOB: 1
cpenHee apudMeTuIecKkoe, Moja

25 Haubonbiiee u HanMeHblIee 3HAYCHUS 1

26 MennaHa KaK CTaTUCTUYECKAsk XapaKTepUCTHKA 1

27 Pemienue 3a1a4 Ha CTATUCTUYECKHE XAPAKTEPUCTHKH 1

28 Mepsl paccerBaHUs: pa3mMax 1

29 KonTposbHnas pabora Ne2 no teme «YpaBHeHHs» 1

30 Uro takoe pynkuwms. [lonsarue GpyHKImm 1

31 [Monsitre pynkuuu. O6nacte onpenenenus GyHKuA. Crocoos 1
3aaHus QYHKIUMN: aHATUTHYCCKUHN, TpadudecKuil, TaOIUIHBINA

32 Brruncnenue 3navuenuii GyHKImi no Gopmyie 1

33 Brruncnenne 3naueHuit GyHKIIUHA, COCTaBICHUE TaOJUIIBI 3HAYCHUI 1
¢ynkuuu. JlekapToBbl KOOPAUHATHI HA TIOCKOCTH. DOpMUpOBaHUE
MPEJICTAaBICHUN O METAIIPeIMETHOM MOHSATUU «KOOPIMHATHIY.
Tosenenue epaghuxos pynxyuu. P [lexapm, I1. @epma. [Ipumepol
paznuunelx cucmem koopounam. I'paduk yHkunu

34 Hccnenoanue Gpynakmuu 1o ee rpaduky. Kycouno sadanuvie hynxyuu. | 1
[Tpumeps! QyHKLINIA, TOTYyYaeMBbIX B IPOIECCE UCCIIECIOBAHUS
pa3IMYHBIX PeaJbHBIX MPOIIECCOB U PEUICHHUS 3a7a4

35 OYHKIINH, OMUCHIBAIOIIUE MPSIMYIO MPONOPIUOHATLHYIO 3aBUCUMOCTh, | 1
uX rpaduKu

36 Brruncnenue 3HaueHUH NpAMOI MPONOPIMOHATBHOCTH, 331aHHOM 1
dbopmyoii

37 [Toctpoenne rpaduka npsiMoil MPONOPHUHOHATBHOCTH 1

38 Jluneitnas pyHkuus, cBoiicTBa U rpaduK TUHEHHON GyHKIMH. YTIoBOoH | 1
KOd((OUIIUEHT IPSMOI

39 [Toctpoenue rpaduka nuHeHoN GyHKIMN. BiusHue 3Haka 1
KO3 uIIMeHTa Ha PacTIONOKEHHE B KOOPAUHATHON TUIOCKOCTH
rpaduka pynkuuu y=kx+b. Haxoorcoenue koaghgpuyuenmogs nuneiinotl
@DYHKYUU NO 3A0AHHBIM VCIOBUAM. NPOXOHCOCHUE NPAMOL Yepe3 08e
MOYKU C 3a0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUEe NPAMOU uepe3
OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPAMOT

40 KonTpoJsbHaas padora Ne3 no teme « PyHKIun» 1

41 OripeziesieHe CTETIEHN ¢ HaTypaJIbHBIM MTOKa3aTesieM. XapakTepuctuku | 1
CTENEeHU: OCHOBAaHUE, TOKA3aTelb

42 Brrancrienne 3HaUYeHHS BEIPAKEHUS, COIEPIKAIIIET0 CTEIIEHb 1

43 CremneHb ¢ HaTypaJbHBIM MTOKA3aTEJIeM U €€ CBOWCTBA. Y MHOKEHHUE U 1
JIeJICHHE CTETIeHEeH ¢ 0JIMHAKOBBIMH OCHOBAHHSIMH.

44 CBoiicTBa CTeNeHEN ¢ HATypaIbHBIM IMOKa3aTeIeM: CTENEeHb ¢ HyJleBbIM | 1
MOKa3aTeaeM

45 [IpeoOpazoBanue BeIpaKEHUH, COJIEPKAINUX CTENEHU C HATypaIbHBIM 1
MOKa3aTeaeM

46 CBoiicTBa CTeTNIEHEH C HATYpAIbHBIM IMOKAa3aTeIeM: BO3BEICHHE B 1
CTETIEeHb MPOMU3BEICHUS U CTETIEHU

47 [TprmeHeHne CBOMCTB cTeneHel s npeodpa3oBaHus BhIpaKeHHUH 1

48 OJHOYJIEH U €r0 CTaHAAPTHBIN BU/I. 1

49 JlelicTBUA ¢ OJTHOWIEHAMU: YMHOKEHUE OJTHOUJICHOB 1

50 Bo3BeneHne oqHOUIICHA B CTETICHb. 1

51 Oynkuus y =x° u eé rpaduk, croiictea. OyHKIMA y =x° u ee rpaduk, | 1




CBOMCTBA

52 'paduueckoe pelieHIe YPaBHEHHI X°= KX + 6, X°=Kx +6, 20¢ K U & 1
HEKOTOpBIE YHCIIA.

53 KonTpoubHnas padora Ne4 nmo teme «CreneHb ¢ HaTypaJbHbIM 1
NoKa3aTesaemM»

o4 MHorousieH 1 ero ctanaapTHbIM Buj. CTerneHb MHOTOUIEHA. 3alkch 1
MHOI'O4JIEHAa B CTAHJAPTHOM BUJIE U OIIPEJEIICHHE €r0 CTEeHU

55 MHorousieHb! ¢ OJJHOW IEPEMEHHOI. 3HaU€HHe MHOI'OWIEHA 1

56 JlelicTBUS ¢ MHOTOWIEHAMM: CI0XKEHUE U BHIYMTAaHHE MHOIOWJIEHOB 1

S7 VYrpoienue BoIpaKeHUH, COAEPIKAIINX CIOKEHUE U BbIUUTAHUE 1
MHOI'OYJICHOB

58 JleiicTBusl ¢ OMHOWIEHAMH U MHOTOWJICHAMHU: YMHOKEHHE offHOWIeHa | 1
Ha MHOTOYIEH

59 YMHOXKEHUE OJTHOWIEHA HA MHOT'O4JICH, pELICHUE YPAaBHEHUH U 3a1a4 1

60 PasnoxeHrne MHOrouUsIeHa Ha MHOYKUTEINN: BEHIHECEHHE O0IIETro 1
MHOJKUTEJSI 38 CKOOKH.

61 BriHecenue 0011ero MHOKHUTES 32 CKOOKH 1

62 KonTposbHas paGora NeS no teme «CJioxkeHne M BBIYUTAHUE 1
MHOT04/I€HOB. Y MHOK€HHE 0JHOYJIeHA HA MHOTOYJIEH)

63 YMHOXEeHHE MHOTOWICHa HA MHOTOUJICH. 1

64 ITpuMeHeHHe npaBuiIa YMHOKEHUS] MHOTOYIEHA HA MHOTOWIEH 1

65 YMHOKE€HHE MHOTOUYJI€Ha HA MHOTOWIEH IIPU YIPOIIEHUH BbIpaxeHui, | 1
JIOKa3aTeIbCTBE TOXK/IECTB

66 Paznoxenne MHOTOWJIEHa HA MHOKUTEINN CIIOCOOOM TPYIITHPOBKH 1

67 Pa3no)xeHre MHOrouUJIeHa Ha MHOKUTENH CITIOCOOOM TPYNIUPOBKU 1

68 KonTpoJsbHasi padora Ne6 nmo reme «YMHOKeHHE MHOT0OYJICHOB)» 1

69 @DopMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI U KBaj[paT 1
pasHocTH

70 Bo3BezneHue B kBajipaT CyMMBI U pa3HOCTHU JABYX BbIpQ)KEHUH. 1

71 VYrpouieHue BoIpakeHUH, copepkaiux Gopmyiay KBajapaTa CyMMBbI U 1
KBaJpaTta pazHocTH. Bo3BeneHue B KyO CyMMBI M pa3HOCTH JIBYX
BBIPAKECHUI

72 PaznoxeHne MHOTOYJIeHa Ha MHOKUTEU ¢ OMOIIBIO (hOopMyIT 1
KBaJ[paTa CyMMBI H KBaJpaTa pa3HOCTH

73 ITpeoOpa3oBaHue BbIpaXKEHUH B KBaJpaT JBYyUYJIEHA. 1

74 YMHOXKEHNE PA3HOCTH JIBYX BBIPAKEHUH HA UX CYMMY 1

75 YMHOKEHHE Pa3HOCTH JIBYX BBIDOKEHUH Ha UX CyMMY 1

76 Pasno)xeHne pa3HOCTH KBapaTOB HA MHOKHUTEIN 1

77 Paznoxxenne Ha MHOKUTENIM CYMMBI U Pa3HOCTH KYyOOB 1

78 KonTpouabHnas padora Ne7 no teme «@®opMyJibl COKPALIEHHOTO 1
YMHOKEHUS»

79 IIpeoOpazoBanme 1ET0TO BEIPAKEHHS] B MHOTOWICH 1

80 [TpeoOpa3oBaHue 11€70T0 BHIPAKEHHUS B MHOTOWJIEH 1

81 [IpuMeHeHne pa3TuyHBIX CITOCOOO0B ISl PA3JIOKEHUST HA MHOKHTEIN 1

82 [TprMeHeHne pa3TuYHbIX CIIOCOO0B IS Pa3IOKEHHUS HA MHOKUTEITN 1




83 [IpeoOpazoBanme 1ETbIX BRIPAXKCHUH TIPHU BIYUCICHUN 3HAYCHUN 1
HEKOTOPBIX BRIPAKEHUN C TTOMOIIBIO KAIBKYISATOpa

84 KonTposbHasi padora Ne§ mo teme «IIpeodpa3oBanue meabix 1
BbIPAKEHUI»

85 YpaBHeHUE ¢ AByMS IEPEMEHHBIMU. JIMHEHHOE ypaBHEHUE C IBYMSI 1
MePEMEHHBIMU

86 Pemenne TEKCTOBBIX 3a7a4 areOpandecKuM CIiocoOOM ¢ TOMOIIBIO 1
YpaBHEHHUS C ABYMS IEPEMEHHBIMU

87 [Ipsimas kak rpadudeckas HHTEPIPETAIHS JJMHEHHOTO YPaBHEHUS C 1
JIBYMsI IEpEMEHHBIMU

88 ITocTpoenue rpaduka ypaBHEeHUS ax + 8y = ¢, 20e a#0 u 6#0 1

89 ITonsiTue cucremsl ypaBHeHul. PenieHne cuctremMbl ypaBHEHUN 1

90 Cucrema JIMHEHHBIX YPaBHEHUM ¢ ABYMs IEPEMEHHBIMU. METO/1bI 1
pellIeHUs] CUCTEM JIMHEHHBIX YPaBHEHUM C ABYMS IEPEMEHHBIMHU:
rpadu4ecKuii METOJ

91 MeTo/b1 pelieHus: CUCTEM JTMHEHHBIX YpaBHEHUN C IBYMS 1
MIEPEMEHHBIMH: METOJI ITOJCTAHOBKH

92 MeTo/pI pelieHus: CUCTEM JTMHEHHBIX YpaBHEHUH C IBYMS 1
MIEPEMEHHBIMH: METOJI ITOJACTAHOBKH

93 MeTo/b1 pelieHus: CUCTEM JTMHEHHBIX YpaBHEHUN C IBYMS 1
MIEPEMEHHBIMH: METOJI CJIOXKCHUS

94 MeTo/b1 pelieHus: CUCTEM JTMHEHHBIX YPaBHEHUH C IBYMS 1
MIEPEMEHHBIMH: METOJI CIIOKCHUS

95 Pemenne TEKCTOBBIX 3a7a4 aareOpandecKuM CIiocoOOM ¢ TIOMOIIBIO 1
COCTaBJICHUS CHCTEMbI YPABHCHHI C ABYMS IIEPEMCHHBIMHU.

96 Pemenne TEKCTOBBIX 3a7a4 areOpandecKuM CIIoCOOOM € TTOMOIIBIO 1
COCTaBJICHUS CHCTEMbI YPaBHEHHH C ABYMS MTEPEMEHHBIMHU.

97 Cucmemul TUHENIHBIX YPABHEHULL C NAPAMEMPOM 1

98 00606meHne matepuana rno reme «CUcTeMbl JMHEWHBIX YPaBHEHUN 1

99 KonTpoubHnas padora Ne 9 no reme: «Cucrembl JIMHEHHBIX 1
YPaBHEHHI».

100 | Mcmonp3oBaHMe TAOIHII, CXEM, YEPTEIKEH, IPYTUX CPEICTB 1
MPEJICTaBICHUS JAaHHBIX MPU PEUICHUH 3a/1a4i. AHATN3 BO3MOYKHBIX
CUTYaIMi B3aMMHOTO PACIIONI0KEHUS 00BEKTOB IIPH MX JBUKEHUU,
COOTHOIIIEHUS! 00HEMOB BHITIOIHSAEMBIX pabOT MPH COBMECTHON padoTe

101 | Ponv poccuiickux yuenvix 6 pazeumuu mamemamuku. JI. Dinep. HHU. | 1
Jlobauesckuii, I1.J1.Heovuues, C. Kosanescxas, A.H. Konmoeopos.
Pemienne 3amau  apudmermyeckuii, anreOpanveckuid, mepedop
BapHaHTOB. [lepsuunvie npedcmasieHuss 0 Opy2ux Memooax peuleHus:
3a0a4 (ceomempuyeckue u epaguieckue memoonl).

102 | Pemenuie 3a1a4d Ha MPOIEHTHI U JIOJIH, TIPOTIOPIUI 1

103 | Pemienue JOruYecKux 3aaad. Pewenue no2uueckux 3a0ay ¢ NOMOUbIO 1
epagos, mabauy

104 | UtoroBast KOHTpOJIbHAS paboTa 1

105 | UroroBoe nmoBTOpeHUE 1




8 kuace
Auaredpa
|. Ilnanupyembie pe3yabTaThl OCBOCHHS Y4e0HOI0 mpeaMeTa
JInyHOCTHBIE pe3yJIbTAThI

1. Poccuiickas rpakgaHckash WICHTHUYHOCTh (MATPUOTH3M, yBakeHHEe K OTeuecTBy, K
MPOLUIOMY U HACTOSIIIIEMY MHOTOHAI[MOHAJILHOTO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nonra nepen Pogunol, naentudukanus ceds B kauecTBe rpaxaannHa Poccun). Oco3HaHHOE,
YBOKHUTEIHHOE U TOOPOXKEIATEThHOE OTHOIICHHE K UCTOPUH, KYIbType, PEIUTUU, TPATUIUSIM,
s3bIKaM, LIEHHOCTSIM Hapo 0B Poccuu 1 Hapo10B Mupa.

2. T'OTOBHOCTb U CIIOCOOHOCTH O0YYAIOIIMUXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha
OCHOBE MOTHBAllMM K OOYYCHHIO M IIO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY
BBEIOOPY M TOCTPOSHUIO JallbHEHIICH WHAMBUAYAILHON TpacKTOpUU OOpa3oBaHMsI Ha 0asze
OPUEHTHUPOBKM B MHUpe Tmpodeccuid u mnpodeccHOHANbHBIX MPEANOYTEHUNH, C Y4ETOM
YCTONYMBBIX MO3HABATEIHHBIX HHTEPECOB.

3. PazBuroe MopaibHOE CO3HAHME M KOMIIETEHTHOCTh B PELICHUH MOPAJIBHBIX MPOOIIeM
Ha OCHOBE JMYHOCTHOTO BEIOOpa, (POPMHpPOBAHWE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBE/ICHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOUIICHHS K COOCTBEHHBIM IOCTYIKaM.
ChopmupoBaHHOCTH OTBETCTBEHHOTO OTHOIIEHUS K YUYEHUIO; YBKUTEIHHOIO OTHOIICHHS K
TPpyAy, HAJIMYKC OIIbITA Y4aCTUA B COMUAJIBHO 3HAYUMOM TPY/JC.

4. ChopMHUPOBAaHHOCTH I[EJIOCTHOTO MHUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY VYPOBHIO pa3BUTHUA HAyKH U OOIIECTBEHHON TMPAaKTHUKU, YYUTHIBAIOIIETO
COLIMATIbHOE, KYIbTYPHOE, SI3BIKOBOE, TyXOBHOE MHOTO00pa3nue COBPEMEHHOTO MUPA.

5. Oco3HaHHOE, YBAXXHUTEIHHOE U J0OpOKeNIaTeIbHOe OTHOIICHHE K JPYTOMY YEIOBEKY,
€ro MHEHHMIO, MUPOBO33PEHUIO, KYJIbTYpE, SI3bIKY, BEPE, TPAKIAHCKON MO3ULIMHU. [ OTOBHOCTH U
CIIOCOOHOCTH BECTH Juajior ¢ ApyruMu Jr0AbMHA U JOCTUTATh B HEM B3aNMOIIOHUMAHU.

6.0OCBOEHHOCTH COLIMATILHBIX HOPM, MTPABWJI MTOBEACHUS, POJIeH U (hOpM COLIMATBLHOM
JKU3HU TPYIIax ¥ cOOOIIecTBaX. YUacTHe B IIKOJIBHOM CaMOYIPABICHUH U OOIIIECTBEHHON
JKM3HH B IIpcaciiax BO3pPaCTHBIX KOMHCTGHHHﬁ C YUYCTOM PCTUOHAIBHBIX, STHOKYJIbTYPHBIX,
COOUAJIBHBIX U DKOHOMHWYCCKUX oco0eHHOCTEH

7.ChopMUpPOBaHHOCTH IEHHOCTH 3/I0POBOTO M 0€30MacHOro o0pa3a >KU3HH.

8.ChopMHpOBAaHHOCTE ~ OCHOB  DKOJIOTMYECKOM  KYJIBTYpPHI,  COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO KOJIOTHYECKOTO MBITIIIICHUS.

MeTanpeamMeTrHbie pe3yJibTaThbl.

Pezynamuenvie YY/[



1. CaMoCTOATEIBHO OMPEAENATh LEIH 00y4YeHUs, CTaBUTh U (POPMYIHPOBATH HOBHIE 331a4U B
yueOe U Mo3HaBaTeIbHON JAeITeTbHOCTH, Pa3BUBATh MOTHUBEI H HHTEPECHI CBOCH
MO3HABATENBHOM JIeaTeTbHOCTH. OOyJaromUiCcss CMOXKET:

aHAJIM3UPOBATh CYIIECTBYIOLIUE U IJIAHUPOBAThH Oynylire o0pa3oBaTelIbHBIC PE3yNIbTAThI,
UACHTU(PUIIUPOBATH COOCTBEHHBIE MPOOIEMbI U ONPENENATh IIaBHYIO IPOOIIEMY;

BBIIBUTATh BEPCHH PEIICHUS TPOOJIEMBI, (DOPMYITHPOBATH TUIIOTE3BI, IPEIBOCXHUIIATH
KOHEUHBIN pe3ysbTarT;

CTaBUTH 1IeJIb ACSITEILHOCTH HAa OCHOBE OIpeIeICHHON MPOOIEMBI U CYIECTBYIOIINUX
BO3MOXKHOCTEH; (OpMYIUpOBaTh yueOHbIE 33/1a4l KaK IIaru JOCTHKEHUS MOCTaBICHHOM 1IeNTn
JESITEIIbHOCTH;
2.YMeHue caMOCTOSTeTbHO IIAHUPOBATh MMYTH JTOCTHKEHUS EJIeH, B TOM YHCIIe
anbTepHATHUBHBIC, 0OCO3HAHHO BBIOMpAThH Harbosee 3 (HeKTUBHBIE CTIOCOOBI pelIeHHUs YIeOHBIX U
MO3HABATENbHBIX 33a4. O0yJaromuiics CMOXKET:

OIpeAEIATh HEOOXOUMBbIE IEUCTBUE(S]) B COOTBETCTBUU C YUEOHOH U 1M03HAaBaTEIbHON
3aJ1a4eil U COCTaBIISTh AITOPUTM HX BBIIOJTHCHHUS,

00OCHOBBIBaTh M OCYLIECTBIISITh BBIOOP Hanboee 3PeKTUBHBIX CIIOCOOOB pellIeHus
y4eOHBIX U [M03HABATEIbHBIX 33/1a4;

OTIPECIIATE/HaXOIUTh, B TOM YUCJIC U3 MPEIJI0KEHHBIX BAPHAHTOB, YCIIOBHS IS
BBITIIOJTHEHUS Y4eOHOM U MMO3HABaTENbHOM 3aauu;

BBICTpanBaTh )KM3HEHHBIE TUIaHBI HA KPATKOCPOUHOE Oy 1yIiee;

BBIOMpATH U3 MPEUI0KEHHBIX BAPUAHTOB U CAMOCTOSTENILHO UCKATh CPEACTBA/PECYPCHI
JUTSL PEIIICHUS 3a]Ja9u/ TOCTHKEHUS TICITH;

COCTaBIIATh TUIAH PEIICHUS TPOOJIEMBI (BBIIIOTHCHHS IPOCKTA, TPOBEICHUS

MCCJICIOBAHMSI ); OTIPEIENIATh MOTEHIIMATbHBIE 3aTPYAHECHUS IIPU PEIICHUH YUeOHOU U

MO3HABATENbHON 331a4u HAXOAUTh CPEJICTBA JJISl UX YCTPAHEHHUS.
3.YMeHue COOTHOCUTH CBOU JCHCTBHS C TUTAHUPYEMBIMH PE3YJIbTaTaMHU, OCYIIECTBIIATh
KOHTPOJIb CBOCH JIEATEITHLHOCTH B TIPOIECCE JOCTHKECHHUS PE3yJIbTaTa, ONMPEIesaTh CIIOCOOBI
JEHCTBHI B paMKax MPeI0KEHHBIX YCIOBUM U TpeOOBaHM, KOPPEKTUPOBATH CBOU JICHCTBHSI B
COOTBETCTBHUH C U3MEHSIIOIIEN s cuTyarueil. O0yJaronuiicss CMOXeT

OTIPEICIIATH COBMECTHO C ITeJJTar0roM M CBEPCTHUKAMHU KPUTEPUH TUTAHUPYEMBIX
PE3yJIbTaTOB M KPUTEPHH OIICHKU CBOCH yUeOHOH JeSITeIbHOCTH;

CUCTEeMATU3UPOBATh KPUTEPHH IJIAHUPYEMBIX PE3yIbTaTOB M OLIEHKH CBOEH
NESITEIbHOCTH;

OTOMpaTh MHCTPYMEHTHI JJIs OIICHUBAHUS CBOCH JIEATEIHbHOCTH, OCYIIECTRIISIT

CaMOKOHTPOJIb CBOEH JESITEIbHOCTH B paMKaXx MPeII0KEHHBIX YCIOBUN U TpeOOBaHMIA;



OILICHUBATh CBOIO JICSATEIILHOCTh, APTYMEHTHPYS IPHUYUHBI TOCTHKCHHUS WK OTCYTCTBHS
IJIAHUPYEMOIO pe3yJIbTaTa;

HaxXoJuThb JOCTATOYHBIC CPCACTBA JJIA BBIITIOJIHCHUA yqe6Hbe I[eI\/JICTBI/II;’I B H3MGHHIOIJ_IGI>'IC$I
CUTYaIlM{ W/WIK TIPU OTCYTCTBUU TUIAHUPYEMOTO Pe3yJIbTara;

paboTasi 10 CBOEeMY IUIaHy, BHOCUTh KOPPEKTUBEI B TEKYIIYIO JCSITEIBHOCTh HA OCHOBE
aHajan3a U3MEHEHUN CUTyalluu [JIA MOJYUCHUS 3allJIaHUPOBAHHBIX XapPAKTCPUCTUK
IPOAYKTa/pe3ynbTara;

CBEPSATH CBOM JICUCTBHUSI C IICITBIO U, TPU HEOOXOIUMOCTH, UCTIPABIISITH OITUOKH
CaMOCTOSITEITBHO.
4.Ymenue OLCHUBATH MPABUJIIBHOCTDH BBIITOJIHCHUA y‘IeGHOﬁ 3aJda4u, CO6CTB€HHLI€ BO3MOXHOCTHU
ee perneHus. OOyYarOIIHIICS CMOXKET:

OIIPENIENIATh KPUTEPUU TIPABMIIBHOCTH (KOPPEKTHOCTH ) BBITIOJIHEHHSI YUeOHOH 3a/1a4u;
aHAJIM3UPOBATh U 0OOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMECHTAPHUS IS
BBITIOJIHEHHS YIEOHOM 3a/1a4u;

CBO6OI[HO II0JIb30BAaThHCs BI)Ipa6OTaHHI)IMI/I KpUTCPUAMU OLCHKU U CAMOOLICHKHU, UCXOO U3
LENTM ¥ UMEIOIIUXCSI CPEIICTB, Pa3linyas Pe3yJbTaT H COCOOBI JCHCTBUN;

OLICHUBATh MPOAYKT CBOCU JIEATEIHHOCTH IO 3aJIaHHBIM H/HJIM CAMOCTOSITEIIbHO
OMpCACIICHHBIM KPUTCPHUAM B COOTBETCTBUU C LCIIBIO ACATCIbHOCTH,

(UKCUPOBATh U aHATM3UPOBATH JMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
5.BrnaneHre OCHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, IPUHSATHSI PEIICHUI U OCYIIIECTBICHUS
OCO3HAHHOTO BHIOOPA B yueOHOM U TI03HaBaTebHOU. OOyJarOIUHCS CMOXKET:

HAOJTF01aTh M aHAJIM3UPOBATh COOCTBEHHYIO YUeOHYIO U TIO3HABATEIIbHYIO JCSITEIBHOCTD U
JESITeBLHOCTD IPYTUX 00yUaroIUXCsl B POIECCe B3aUMOITPOBEPKH;

COOTHOCHTD PEabHbIC U TNIAHUPYEMbIC PE3YJIbTaThl MHIUBUAYAILHOW 00pa30BaTeIbHON
JeSITEIIbHOCTH U JIEIaTh BHIBOJIBI,

MIPUHUMATD pellIeHUE B y4eOHOI CUTyalli U HECTH 3@ HETO OTBETCTBEHHOCTH;
CaMOCTOATCIIBHO ONPEACIIATE IPUYMHBI CBOCTO YCII€Xa WM HCYCIICXa U HAXOAUTh CIIOCOOBI
BBIXOJIa M3 CUTYaIlUH HEycIeXa.

Ho3naeamenvnvie YY/[

6.YMeHue omnpenensaTh TMOHATHS, CO3/1aBaTh O00OOIIEHHWs, YyCTaHABIMBATh AaHAJIOTHUH,
KIIaCCU(UITUPOBATh, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS M KPUTEPUU IS KIACCU(PUKALINH,
YCTaHABIMBATH MPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH JIOTUYECKOE  PpACCYXKICHHE,
YMO3aKJIIOUeHHE (MHIYKTHBHOE, JIETYKTUBHOE, 10 aHAJIOTUH) U JIeNIaTh BBIBOIbI. OOydaronuics

CMOXCT.



noa0upaTh CJI0Ba, COMOAYMHEHHBIE KIIIOYEBOMY CIIOBY, ONpPENENAIONIUE €ro MPU3HAKU U
CBOMCTBA;

BBICTPAUBaTh JIOTUYECKYIO LIENIOUKY, COCTOSIIYIO U3 KIKOYEBOIO CJIOBA U CONOAYMHEHHBIX
€My CJIOB;

BBIJICJIATh OOIIMI MPU3HAK ABYX MM HECKOJBKUX IPEIMETOB WIN SIBICHUN U OOBSICHSTH
UX CXOJICTBO;

00BEAMHSTH IIPEIMETHI U SBJICHUS B TPYIIIBI IO ONPEAEICHHBIM IIPU3HAKAM, CPABHUBATD,
KiaccuuIupoBarh 1 000011aTh (DaKThI U SIBJICHHUS,

BBIJICJIATH SIBJIEHUE U3 OOLIEro psijia APYruxX sSBICHUM;

CTPOUTH PACCYXJIECHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SBICHHSM U OT YaCTHBIX
SIBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOUTBH PACCYKICHHUE HAa OCHOBE CPaBHEHUS MPEIMETOB U SIBJICHHM, BbLIENSAS NPU 3TOM
o0111e Npu3HaKy;

M3JIaraTh MOJyYeHHYIO HH(POPMAIUIO, HHTEPIPETUPYSI €€ B KOHTEKCTE peraeMoi 3a1auu.
7.YMeHue co3aBaTh, IPUMEHATh U NIPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEJIN M CXEMBbI JUIS
peleHus yueOHbIX U IT03HaBaTeNbHbIX 3a7a4u. O0yJaromuiicss CMOXKeT:

0003HayaTh CUMBOJIOM M 3HAKOM MpPEAMET U/UIIH SBJICHUE;

OTIPENIeNATh JIOTUYECKHE CBS3U MEXKIY MPEeAMETaMH U/WIIH SBJICHUSMH, 0003HAYaTh
JTaHHBIE JIOTMUECKUE CBSA3H C TOMOLIbIO 3HAKOB B CXEME;

CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCJIOBHI 3a/1auM /WK Crioco0a ee pelieHus;

CTPOUTH CXEMY, aJITOPUTM JIeHCTBHS, UCTIPABIIATH HJIM BOCCTAHABIMBATh HEM3BECTHBIN
paHee aNropuTM Ha OCHOBE UMEIOIIETocs 3HaHUs 00 00bEKTe, K KOTOPOMY IPUMEHSETCS
AJITOPUTM;

CTPOMTB J10KA3aTeNbCTBO: MIPSIMOE, KOCBEHHOE, OT IPOTUBHOTIO;
8.CmbIcioBoe ureHue. O0yJaronuiics CMOXKET:

HaXOJUTh B TEKCTE TpeOyeMyro HH(GOpMaIUIO (B COOTBETCTBUH C LIEISIMHU CBOEH
JESITENIbHOCTH);

OPUEHTUPOBATHCS B COJAEP/KAHUU TEKCTA, TIOHUMATh LEJIOCTHBINA CMBICI TEKCTA,

yCTaHaBJIMBATh B3aUMOCBS3b ONMCAHHBIX B TEKCTE COOBITHH, SBJICHUH, TPOLIECCOB,;

peoOpa3oBbIBATh TEKCT, «IEPEBOS» €ro B APYTYIO0 MOJIAIbHOCTh, HHTEPIPETUPOBATH

TEKCT;

Pa3BuTHe MOTHBAIUU K OBJIQJACHUIO KYJIbTYpOH aKTUBHOI'O MCIIOJIB30BaHUs CIIOBAPEN U APYTUX
MOUCKOBBIX cucTeM. OOydaronuiics CMOXKET:
OTIpeeNsATh HE0OXOJUMbIE KITH0UYEBbIE TOUCKOBBIE CIIOBA U 3aPOCHI;

OCYIICCTBJIATH B3aI/IMO}IeI>'ICTBHe C 3JICKTPOHHBIMU IMOMCKOBBIMH CUCTEMAaMU,



COOTHOCHUTD IMOJTYYCHHBIC PE3YJIbTAaThl IOUCKA CO cBOCH JACATCIIbHOCTBIO.

Kommynuxamuenwie YY/[

9.YMeHune opraHu30BBIBaTh yUeOHOE COTPYIHHYECTBO M COBMECTHYIO JCSATEIBHOCTD C YUUTEIEM
¥ CBEPCTHHUKAaMU; pabOTaTh MHAUBUIYAIBHO U B TPYIINE: HAXOIUTH 00IIee pelIeHne 1
paspenatb KOH(IUKTHI HA OCHOBE COTJIacOBaHMsI MO3ULIMIA U yueTa MHTEpecoB; (opMyIupoBaTh,
apryMeHTHpOBATh U OTCTauBaTh cBOe MHEHHE. OOyUarommics CMOXKET:

OIIpEAEIATh BO3MOKHBIE POJIM B COBMECTHOM

NESITENIbHOCTH;

UT'PaTh ONPEAEICHHYIO POJIb B COBMECTHOM

JESTEIIHOCTH;

NPUHUMATh TIO3UIUI0 cOOeceHUKa, MOHUMAs MO3UIMI0 APYroro, pa3jiuyarb B €ro
peun: MHEHHE (TOUYKY 3peHHs ), J0Ka3aTebCTBO (apIyMEHTHI), (PaKThl; THIOTE3bI, AaKCHOMBI,
TEOpUU;

OINPEAEIIATh CBOU JIEHCTBUSA U ICHCTBUS IapTHED;

CTPOUTbH IMO3UTUBHBIE OTHOLIEHUS B Mpoliecce yueOHON U MO03HABATEIbHON JEATEIbHOCTH;
KOPPEKTHO U apryMEHTHUPOBAHHO OTCTauBaTh CBOIO TOUKY 3pEHUs, B AUCKYCCUU YMETh
BBIJIBUT'aTh KOHTPApryMeHThI, Hepepa3upoBaTh CBOIO MBICIb;

KPUTUYECKH OTHOCHTBCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IpU3HABaTh
OMMO0YHOCTH CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

npeJyIarath albTepHATHBHOE PEIICHHE B KOHPINKTHON
CUTYallUu; BBIJIEJIATH OOIIYIO TOUKY 3PEHUS B IUCKYCCHUHU;

JIOTOBAapUBAaThC O TMpaBWIaX W BOIpocax s OOCYKAEHHS B COOTBETCTBHHM C
IIOCTaBJIECHHOM Mepe]l TPyIIoi 3a1a4ei;

OpraHM30BBIBATH y4eOHOE B3aUMOJICHCTBUE B rIpynne (omnpeaensTh oOmue ey,
pacnpenensaTh POy, JOroOBapuBaThCs APYT € APYTOM H T. 11.).
10.YMeHne OCO3HAaHHO HCIIOJIB30BAaTh pEYEBBIE CPEICTBA B COOTBETCTBMM C 3aJaduei
KOMMYHHUKAIIUH ISl BBIPAXXEHHUSI CBOUX YYBCTB, MBICIEH W MOTPeOHOCTEN AJis TUIAaHUPOBAHUS U
pPEeryJsilUA CBOEU AEATENBHOCTH; BJIAJCHHE YCTHOM M NMHCBMEHHOM PEYbI), MOHOJIOIMYECKOU
KOHTEKCTHOU peubto. O0ydaroLuiics CMOXKET:

OTIpeIeNIATh 337a4y KOMMYHHUKAIIMHM U B COOTBETCTBUHU C HEH OTOMpATh peueBble CPEACTBA;

0TOMpPATh U UCHOIH30BATh PEUYEBBIE CPEJCTBA B MPOIIECCE KOMMYHHUKAIIUU C IPYTUMHU

JFOIBMH (JTMAJIOT B TIape, B MAJIOH TPYMIE U T. 11.);

NpPEJCTaBIATh B YCTHOM WM NUCHbMEHHOW (opMe pa3BepHYTHIH IUIaH

COOCTBEHHOM I€STEILHOCTH,



BBICKA3bIBaTh M OOOCHOBBIBaTH MHEHHE (CYXKICHHE) W 3alpaliuBaTb MHEHUE

MapTHEpa B paMKax Juajora;

MIPUHUMATD PEIICHUE B XOJI€ AUAJIOTA U COTJIACOBBIBATH €r0 ¢ COOECETHUKOM.
11.®@opmupoBaHue U pa3BUTUE KOMIIETEHTHOCTH B 00JIACTH MCHOJIb30BaHUS MH(OPMALMOHHO-
KOMMYHUKAITMOHHBIX TexHojorui (nanee — MKT). OOyuaromuiicss CMOXeT:

I[EJICHAIIPABJIICHHO HMCKaTh W WMCIOJIb30BaTh HH(OPMAIMOHHBIE PECYpChl, HEOOXOAUMBIC
JUTSL pEIICHUS YUeOHBIX M MPAKTUIECKHX 3a71a4 ¢ moMotnbio cpeacts UKT;

BbIOUpaTh, CTPOUTHh U HCHOJb30BaTh aJEKBAaTHYI0 HWH(OPMALMOHHYIO MOJENIb IUIs
nepesayd CBOMX MBICIIEH CpeicTBaMU €CTECTBEHHBIX U (POPMANIbHBIX S3BIKOB B COOTBETCTBUU C
YCJIOBUSIMU KOMMYHUKAIIUH;

BBIICTISITh MH(DOPMAIIMOHHBIA AacCTeKT 3aJadd, ONEPUPOBATH JAHHBIMH, HCIOJIH30BaTh
MOJIeJIb pelIeHHs 3a/1a4H;

UCIIONIb30BAaTh  KOMIIBIOTEPHBIE TEXHOJNOTHUU JJs peuieHus HWHQOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX Yy4Y€OHBIX 3a/lady, B TOM 4YHUCJE: BBIUMCICHUE, HANUCaHUE JOKJIAJIOB,
pedeparos, co3iaHue Npe3eHTauui 1 1p.;

UCIOJIb30BaTh HH(POPMAIUIO C YYETOM ITHUECKUX U MPABOBBIX HOPM.

IIpenmeTrHble pe3yJibTaThl.

YuyeHuK HAVIUTCH

JJieMeHTHI TEOPHMH MHOKECTB M MATEMATHY€ECKOM JIOTUKHU

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSATHUSMU: MHOXKECTBO, JJIEMEHT MHOXECTBA,
MOJAMHOKECTBO, TPUHAAJIEKHOCTD;

®  3a7aBaTh MHOXKECTBA MEPEUYHCICHUEM UX IJIEMEHTOB;

® HaxOJUTh NepecedeHne, 00beAMHEHUE, ITOIMHOKECTBO B MPOCTEUIITNX CUTYAITUSX;

e omnepupoBaTh Ha 0a30BOM YypOBHE TMOHSATHUSAMH: OIpPEACIICHHE, aKCHOMa, Teopema,
JIOKa3aTeIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JUIS OATBEPKIACHUS CBOUX BbICKA3bIBAHMIA.
B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeAMETOB:

®  JCIOJIb30BaTh TrpaduyecKkoe MPEeACTaBICHHE MHOXECTB JIJIi OMUCAHUS PEATbHBIX
MIPOILIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 IPYTUX YUCOHBIX MPEAMETOB.

Yucaa

e OmnepupoBaTb Ha 0a30BOM ypOBHE MOHATUSAMHU: PpAlMOHAIBHOE  YHCIO,
apu(dMeTHUECKUI KBaIpaTHbIM KOPEHb;

BBITNOJIHATH OKPYTJIEHHE PAllMOHATIBHBIX YUCENl B COOTBETCTBUU C MPaBUIIAMHU;
OLICHMBATh 3HAUYEHUE KBAJPATHOTO KOPHS U3 MOJIOKUTEIHHOIO LEJIOT0 YHCIa;
pacro3HaBaTh palloHalbHbIE U UpPallMOHAIbHbIE YNCIIa;

CpaBHMBATh YHUCIIA.



B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPeIMETOB:

OLICHUBATh PE3YJbTAThl BEHIYUCICHUH MPU pPEIICHUH MTPAKTUUYECKUX 3a/1a4;
BBITIOJIHSITH CPABHEHUE YHUCEI B PEAIbHBIX CUTYalIHSIX;
COCTABJISITh YMCIJIOBBIE BBIPAXKEHUS MPU PEIICHUH NMPAKTHUYECKUX 3a/1a4 U 33]1a4 U3

JPYruX y4eOHBIX IPEAMETOB.

ToxnecTBeHHbIEe IPe0OPa30BaHUS

o BGLIIOIHATH HECTOXKHBIS HpCO6p330BaHI/ISI JIJISI BRIYUCIICHUS 3HAYCHMI YHCIOBBIX
BBIpa)KeHHfI, coacpKamurx CTCIICHU C HaTypaJbHBIM IIOKA3aTCJIEM, CTCIICHU C LECJIBIM
OTPpULATCIIbHBIM ITOKA3aTCIICM;

®  BbIIIOJIHATH HECIIOXKHBIC HpCO6p330BaHI/I$I OCIBbIX BBIpa)KeHHfI: PaCKpbIBATb CKO6KI/I,
MMPpUBOJUTDb HOI[O6HI)I€ cJiaracMbIc,

®  BbIIIOJIHATH HECJIOXKHBIC HpCO6p330BaHI/I$I ,Z[pO6HO-J'IHHCI>iHBIX BBIpa)KeHI/Iﬁ u
BBIpa)KeHI/Iﬁ C KBaJIpaTHbBIMH KOPHSMMU.

B noBceaqHeBHOM KH3HHU U IPpUA U3YYCHUH NPYIUX NPEAMETOB:

® [IOHMMAaTb CMBICJI 3aIlIMCHU YK CJia B CTAHAAPTHOM BUJIC,

® OIICpUupoBaTh Ha 0azoBoM YPOBHC IIOHATHUEM «CTAHAAPTHAs 3allMCh YUCIIa».

YPaBHeHHﬂ H HEPABCHCTBA

OnepupoBath Ha 6a30BOM YpOBHE MOHATUSMU: PABEHCTBO, YHCIOBOE PABEHCTBO,
YpaBHEHUE, KOPEHb YPABHEHM S, pELICHUE YPABHEHU S, YUCIIOBOE HEPABEHCTBO,
HEPABEHCTBO, PEUICHUE HEPABEHCTBA;

MPOBEPATH CIPABEJIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

peuaTh JIMHEHHbBIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASAIIMECS K
JIMHEUHBIM

peniaTb CUCTEMbI HECTIOKHBIX JIMHEUHBIX YPAaBHEHHM, HEPABEHCTB;

MIPOBEPSTH, SIBISETCS JIM JAHHOE YHCIIO PEIICHNEM ypaBHEHUs(HEpaBEHCTBA);
peliaTh KBaJpaTHbIE YpaBHEHH 110 GopMylie KOpHEW KBaIpaTHOTO YPAaBHEHUS,
n300paxaTh pEIICHNUs HEPABEHCTB U UX CHCTEM Ha YUCIOBOM MPSIMOH.

B noBcenHeBHOM KM3HU U NIPH W3YYCHUH APYTHX NPEIMETOB:

COCTaBJISITh U pelIaTh JUHEHHbIE YPABHEHUSI IPU PELICHUHU 3a/1a4, BOSHUKAIOIINUX B
JPYTuX y4yeOHBIX MpeaMeTax.

DOyHKIUHA

Haxonuth 3HaueHre GyHKIMH MO 3aJaHHOMY 3HAYE€HUIO apryMEHTa;

HaXOJHUTh 3HAUEHUE apryMEHTa 110 3a/J]aHHOMY 3HAYEHHIO (PYHKIIMH B HECTIOKHBIX
CUTYalUsX;

OIPEAEIIATH MOJIOKEHNE TOYKHU IO €€ KOOpANHATAaM, KOOPJAUHATHI TOUKH I10 €€
MI0JIO’KEHUIO HA KOOPAMHATHOM INIOCKOCTH;

no rpaduKy HaXoAMTh OO0JacTh ONpEeAeNeHUs, MHOXXECTBO 3HAUCHWUH, HYIH
INZINIVIH

MPOBEPATh,  SBJSETCS JIU JaHHBIN rpaduk rpadukoM 3aaHHON QYHKINU
(JTuHEeHON, KBaIpaTUYHOU, 0OpaTHON MPONOPIUOHATILHOCTH);

oTpeneNnaTh NpuOIMKEHHBIE 3HAUEHUSI KOOPIMHAT, TOUKH MepeceueHus rpaduxkon
dyHKIHiL;

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIAMETOB:
® CIOJB30BaTh I'PapUKH pPeaJbHBIX MPOIECCOB U 3aBUCHUMOCTEH ISl OMpeAeIeHus
UX CBOWCTB (HamOONbIIME UM HAUMEHbBIIUE 3HAYEHUS, MPOMEXKYTKH BO3pACTaHUS U
yObIBaHUs, 00JIACTH MOJIOKUTENbHBIX U OTPULIATENIbHBIX 3HAYSHUH UT.11.);



® UCMOJb30BATH CBOMCTBA JMHEHHOW (DYHKIMU U €€ TpaduK MpH pelieHuH 3aa4 13
JpYTuX y4eOHBIX IPEAMETOB.
CTaTHCTHKA H TeopHs BEPOSITHOCTEH
e lmMers mpexncraBieHHME O CTaTUCTHYECKUX XAPAKTEPUCTHKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 33/1a4ax;
®  NPEICTaBIATH JaHHbIE B BUJE TaOJHILl, AUarpaMm, rpaduKoB;
®  yuTaTh UH(OPMAIIHIO, IPEJCTABICHHYIO B BHJIE TaOJIULIbl, AUArpaMMBbl, rpaduka;

L4 OLICHUBATh BEPOATHOCTDH COOBITHS B HpOCTefIIHI/IX clydasx;
L4 HMCTHb NPCACTABJICHUC O POJIM 3aKOHA OOJIBIIIMX YKCEJI B MACCOBBIX SIBIICHUSX.

B noBceiHeBHOM KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:
° HMMETh TPEJICTABICHUE O POJIU MPAKTUYCCKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX
COOBITHI;
OLICHUBATh BEPOSTHOCTh PEAIbHBIX COOBITUH U SIBJICHUN B HECJIOMXKHBIX CUTYAIIHIX.

TekcToBbIE 3a0a4UN

e Pemares HecI0XKHbBIE CIOKETHBIE 33JJa4l Pa3HbIX TUIIOB HA Bce apu(mMeTHuecKkue
JEUCTBUS,

® CTPOUTbH MOJIEJb YCIIOBHUS 3aJ1auM (B BUJE TaOIMIIbI, CXEMBbI, PUCYHKA WM YPAaBHEHUS), B
KOTOpOM JJaHbl 3HAYEHUS JIBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYMH, C I[€JIbIO IOMCKA
pelLIeHMs 3a/1auu;

®  OCYILIECTBIISITH CIIOCOO MOKCKA PEIIEHUs 3aJa4ul, B KOTOPOM PacCyXA€HUE CTPOUTCS OT
yCIIOBHA K TPEOOBAHUIO MM OT TPEOOBaHHS K YCIIOBHIO;

®  COCTaBJIATH IUIAH PEIICHUs 3a1a4H;

®  BBIJCNIATH ITAlbl PELICHUS 3a7auu;

® HHTEPHPETUPOBATH BHIUMCIUTEIbHBIE PE3YIbTATHI B 33jjaue, UCCIEA0BATh MOJyUYEHHOE
pelIeHre 3aauu;

® 3HaTh pa3IMyUe CKOpOCcTel 00bEKTa B CTOSIUEH BOJIE, IPOTUB TEUEHUS U MO TEUECHHUIO
peKu;

e pemiaTh 3aJ1a4M Ha HAXO0X/IEHNWE YaCTH YKCIIa U YUCIIA [0 €r0 YacTH;

e pemiarh 3aJla4M pa3HbIX TUIOB (Ha paboOTy, HA MOKYIKH, HA IBUKEHUE), CBA3BIBAIOIINX
TPH BEJIMYMHBI, BBIJEISTH 3TH BEJIMYUHBI U OTHOLLIEHUS MEX]ly HUMU;

® HAXOJUTh MPOLEHT OT YUCJIA, YACIIO IO NMPOLIEHTY OT HETO, HAXOJUTh IPOLIEHTHOE
CHU)KEHHE WJIM MTPOLIEHTHOE MOBBIILIEHUE BEINYMHBL;

® pelIaTh HECIOXKHBIE JIOTUUECKUE 3a]Ja4l METOJIOM PACCyKACHHM.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:
® BbIIBUTaTh TUIIOTE3bI O BO3MOXHBIX MPEENIbHBIX 3HAUYCHHUSIX HCKOMBIX B 33/aU€ BEJIMYUH

(enatp NPUKUAKY).
MeTtoabl MAaTEMATHKH
e BpiOupare TOAXOMSIMMA HW3YYEHHBIM METOA JUIsl PENICHUS W3YyYEeHHBIX THUIIOB
MaTeMaTH4YeCKHUX 3aJ1ady;
e [IpuBomauTe mnpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B  OKpYXKaroIIEeh
JIEUCTBUTEIILHOCTH U MIPOU3BEICHUSAX UCKYCCTBA.

Hcropust MaTeMaTUKH



° OnuceiBaTh OTACIILHBIC BbIAAIOMIUCCA PC3YJIbTAThI, IMOJYYCHHBIC B XOAC PAa3BUTHA

MAaTEMATHUKH KaK HAyKH,

L4 3HaTh IPUMEPBI MAaTEMATHICCKUX OTKpBITI/Iﬁ H UX aBTOPOB, B CBA3HU C OTEYECTBEHHOM

Y BCEMUPHOM UCTOPHUEH;

L4 IMOHUMATb POJIb MATCMATUKU B PA3BUTHH Poccun.

Y4yeHHUK MOJYUYUT BO3MOKHOCTh HAYUNThCSH

9J1eMeHThI TCOPUHU MHOKECTB U MATeMATHYECKOH JJOTHKH

OnepupoBaTh MOHSATHSMH: MHOXECTBO, XapaKTEPUCTHUKU MHOMXECTBA, JJIEMEHT
MHOXECTBa, IIyCTO€, KOHEYHOe M OECKOHEYHOE MHOXECTBO, IOJMHOXKECTBO,
MPUHA]JICKHOCTb, BKIIIOUEHUE, PABEHCTBO MHOXKECTB;

N300paxaTh MHOKECTBA M OTHOIICHHS] MHOXKECTB C IMOMOIIIBIO KPYyroB Diliepa;
OIIEpUPOBATh MOHATUSAMU: BbICKa3bIBAaHUE, MUCTUHHOCTb M JIOKHOCTh BbICKa3bIBaHMS,
CIIOXKHBIE U TIPOCTbIE BBICKA3bIBaHMSI, OTPHUIIAHUE BBICKA3BIBAHWN; HMCTUHHOCTb H
JIO)KHOCTh YTBEPIKJICHHUS M €ro OTPUIAHUS, ONEepallMu HaJl BHICKA3bIBAHUSIMH: U, WIIH,
HE; YCJIOBHbIE BbICKa3bIBaHUS(UMILIMKALINN);

CTPOUTH BBICKA3bIBAHMSI C UCTIOJIB30BAHUEM 3aKOHOB alnreOpbl BHICKA3bIBAHUH.

B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX MPeIMETOB:

Yucna

CTPOUTH PACCYKJICHUs HA OCHOBE MCIOJIb30BAaHUS IIPABUJI JIOTUKH;
UCTIOJIB30BaTh MHOXKECTBA, OTIEPAIIMY C MHOKECTBAMH, MX Tpa@UIECcKOe IPEICTaBICHHE
JUTSL OTIMCAHMSI PEaIbHBIX MPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33/1a4 IPYTHX YIeOHBIX
IIPEIMETOB.

OnepupoBaTb NOHATHAMU: MHOXKECTBO, MHOXECTBO LIEJIBIX YHUCEN, MHOXECTBO
pallMOHAIBHBIX YHUCEN, MPPALMOHAIbHOE YMCIO, KBAaIpaTHBIA KOpPEHb, MHOXECTBO
JNEHCTBUTENBHBIX YHCEN, TE€OMETpUYEecKass MHTEpHpeTalusi HaTypalbHbIX, LEJbIX,
palMOHAIbHBIX, JEHCTBUTEIbHBIX YHCET;

BBITNOJIHATH OKPYTJIEHHE PallMOHATIBHBIX YUCEII C 33JJaHHON TOUYHOCTHIO;

CpaBHMBATh JIEHCTBUTENIbHBIE YUCIIa Pa3HBIMU CIIOCOOAMU;

YIOPSA0YMBATh YMCIIA, 3alIMCAHHBIE B BUJI€ OOBIKHOBEHHOMN U IECATUYHOM J1po0H,
YHClla, 3alIMCaHHbIE C UCIIOJIb30BAaHUEM apU(PMETHUECKOTr0 KBaJIpaTHOTO KOPHSI;
HaxoauTh HOJl u HOK uucen pa3HbiMu crioco0amMH U MCIIOJIb30BaTh UX MPU PELICHUN
3a1a4.

B noBceaqHeBHOM KHU3HHU U IIPUA U3YYCHHUH AIPYIUX MPEAMETOB:

BBITOJIHATH U OOBSICHATB PE3yJIbTaThl CPABHEHUS PE3YJIbTaTOB BHIUMCIICHUI MTPH
peLIeHUH MPAKTUYECKUX 3a/1a4, B TOM YHUCIIe PUOIMKEHHBIX BBIUNCIEHUH, UCTIONb3Ys
pa3Hble criocoObl CPaBHEHMI;

3alKChIBaTh, CPABHUBATD, OKPYTJISATh YNCIIOBBIE TaHHBIE PEAIBHBIX BEJIUYHH C
VICIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUSI,

COCTaBJIATH n OLCHUBATh pa3HbIMU crocoboamu YU CJIOBBIC BBIpaXXCHUA

IIpU pCHICHUH NPAKTUYICCKHUX 3aJa4 U 3a1a4 U3 APYTux y‘{e6HLIX npeaAMETOB.

ToxknecTBeHHbIE IPe00pa3oBaHUs

OHCpI/IpOBaTL IMMOHATHAM CTCIICHU C LCJIBIM OTPULATCIBHBIM ITOKA3aTCIICM;



BBINOJIHATH PA3I0KEHNE MHOTOUJICHOB HA MHOYKUTEN OJHUM M3 CIIOCOOOB: BEIHECCHHE
3a CKOOKY, TpyIIIIHPOBKA, UCIOIb30BaHUE (POPMYJT COKPAIIEHHOTO YMHOKCHHUS;
BBITOJIHATH MPEOOPA30BaHMsSI BEIPAXKECHUH, COJIEPKAIINX CTETNICHHU C LIEIBIMH
OTPHIIATEIbHBIMU TIOKA3aTENSIMHU, IIEPEXOIUTH OT 3aIUCH B BUJIE CTEIICHHU C LIETBIM
OTPULIATEIBHBIM ITOKA3aTeNIeM K 3alliCH B BUJIE Ipo0u;

BBINOJIHATH MPE0Opa3oBaHus JpOoOHO-palMOHATIBHBIX BEIPAXKEHUI: COKpaleHne Ipo0ei,
IpUBEIeHNUE alredpandeckux Apo0eil Kk o0IeMy 3HaMEHATEN0, CII0KEHHE, YMHOKEHHUE,
JenieHne anreOpandeckux Apodei, BO3BeIeHHE allredpandeckoil JpoOH B HATYPAIbHYIO U
LIEITYI0 OTPULATENIbHYIO CTEIICHB;

BBITIOJHATH MPE0OPa30BaHUs BBIPAKEHUH, COAEPIKAINX KBAIPATHBIC KOPHH;

BBIJICTISTH KBAAPAaT CyMMBI WJIM PAa3HOCTH JBYYICHA B BEIPAKCHHUSAX, COAEPIKAIINX
KBa/IpaTHBIC KOPHU;

BBINOJIHATH MPE0Opa30BaHMs BEIPAXKEHUH, COJIEPKAIIUX MOTYIIb

B noBceqHeBHOM KIU3HHU U IPA U3YYCHUH APYIUX NpeaAMETOB:

BBINOJIHATh ~ IpeoOpa30BaHUs U AEUCTBUS ¢ OYKBEHHBIMU BBIPAKEHUSIMH, YHCIIOBbIE
KO3 PHUIMEHTHI KOTOPHIX 3AMCAHbI B CTAHAAPTHOM BHUJIE;
BBINOJIHATH IPe0Opa30BaHMs aNreOpanyeckiuX BBIPAKEHUN IPU PEIICHUH 3a/1a4 APYTUX

y‘le6HBIX peaAMCTOB.

YpaBHe}mﬂ H HEPABCHCTBA

OnepupoBaTh NOHATUAMU: YPaBHEHHUE, HEPABEHCTBO, KOPEHb YPABHEHUS, PELICHHE
HEpaBEHCTBA, PABHOCUJIbHbBIE YPAaBHEHMUsI, 00J1aCTh ONPE/IeICHHs YPaBHEHUS
(HepaBeHCTBA, CUCTEMbl YPaBHEHUI UM HEPABEHCTB);

pelaTh KBaJpaTHbIC YPABHEHUS U YPABHEHUS, CBOJUMBIC K KBaJIPATHBIM C IIOMOLIBIO
TOKJIECTBEHHBIX peoOpa3oBaHMii;

pewarb JpoOHO-TMHENHHbIE YPABHEHUS;

peluaTh JIMHEHHbIE YPaBHEHHs U HEPABEHCTBA C IIApaMETPaMU;

pelaTh HECJIOKHBIE KBaPATHBIE YPABHEHUSA C IIaPAMETPOM;

pelaTh HECJI0KHBIE CUCTEMBI JIMHEMHBIX YPAaBHEHUH C IApAMETPaMHU;

pelIaTh HECIIOKHBIE YPABHEHUS B LIEIIBIX YUCIIAX.

B nosceoneenoii scusnu u npu uzyuenuu Opy2ux npeomemos:

COCTABJIATH U pELIaTh KBaJAPAaTHBIE YPABHEHMs, YPABHEHHUs, K HUM CBOJSLIUECH,
HEpaBEHCTB MIPU PELICHNUH 3aa4 IPYTUX YUeOHbIX IPEIMETOB,;

BBITNOJHATH OLEHKY MPaBIONO00us Pe3yIbTaTOB, OJYyYaeMbIX MPU PELLICHUU
KBaJIpaTHBIX YPaBHEHUN U HEPABEHCTB MIPU PEIICHUH 3a]a4 JPYTUX yUeOHbIX
IIPEAMETOB;

BbIOMpATh COOTBETCTBYIOLINE YPABHEHMSI, HEPABEHCTBA UM UX CUCTEMBI JIJIs
COCTABJICHUS] MAaTEMAaTUYECKON MOJIEIIN 3a/IaHHON PEAIbHOW CUTYallMU WIH ITPUKJIaJHON
3a/1a4u;

YMETb UHTEPIPETUPOBATH MOIYUEHHBIN PY PEILIEHUH YPABHEHUS, HEPAaBEHCTBA WJIN
CHUCTEMBI pe3yJIbTaT B KOHTEKCTE 3aJaHHOM pEeaJbHON CUTYallMH WIIN IPUKIIATHON
3a/1a4u.

DOyHKIUH

OnepupoBaTh MOHATUAMH: (PYHKIIMOHAIbHAS 3aBUCUMOCTb, GYHKLIUSA, Tpaduk QyHKINH,
crocoOsl 3a7jaHns (YHKIIMU, apTyYMEHT U 3HaueHHe QYHKIIUHU, 00JIaCTh ONpeieNeHus 1
MHO’KECTBO 3HaU€HUH (QyHKINH,

CTPOMTH TpaduKK 06PATHOM MPONOPIUOHATLHOCTH, GYHKIMK BUIAY = VX, y = |x; |
uccienoBaTh (QYHKIHIO 110 €€ rpaduky.

B noeceoneenoii scuznu u npu uzyuenuu opy2ux npeomemos:



® WUTIOCTPUPOBATH C IOMOIIBIO TpaduKa peaabHyI0 3aBUCUMOCTH UJIH MPOLECC IO UX
XapaKTEePUCTUKAM.

TekcToBbIE 3a0a4N

e Pemare npocThie U CIOXKHBIE 33/1a41, a TAKXKE 3a/1a4X OBBIIIEHHON TPYIHOCTH;

® UCIOJb30BATh pa3Hble KpaTKUE 3alMCH KaK MOJENU TEKCTOB CIIOKHBIX 3a7jad M 3aaay
HOBBIIIEHHON CJIO)KHOCTU JJIi IOCTPOCHHs ITOMCKOBOM CXEMbl M peIleHHs 3ajad,
BbIOMpaTh ONTUMAJIBHYIO Ul paccMaTpUBaeMOW B 3ajade CUTyallud MOJENb TEKCTa
3ajauy;

e pasnuyaTth MOJEIb TEKCTa M MOJENIb PELICHUS 33Jaud, KOHCTPYUPOBATH K OJHOMN
MO/JIEJIN PEIICHUS CIOKHBIX 3a/1a4 Pa3Hble MOJEIH TEKCTa 3a/1auH;

® 3HATh W NMPUMEHATH JBa CIIOCO0a MOUCKa pemeHus 3a1a4 (0T TpeOOBaHUS K YCIOBUIO
OT yCJIOBUS K TPEOOBAHHMIO);

® MOJIEJIMPOBATh PACCYKJICHHMSI ITPU TOUCKE PELICHNUS 33/1a4 ¢ IOMOILBIO I'pad-CXeMBbI;

®  BBIIENATH ATAIlbl PELICHUS 3a]au U COJIepKaHHUE KaXJI0TO 3Tara;

e yMeTh BbIOMpATh ONTHUMAJIbHBIA METOJ PELIeHUs 33Ja4d U OCO3HaBaTh BHIOOp METO/a,
paccMaTpuBaTh PpaA3IMUHbIE METOABI, HAXOJUThb pa3Hble pELICHUs 3aJaud, €ciu
BO3MO>KHO;

® AHAJM3MPOBATh 3aTPYAHEHUS IPU PEIICHUH 33/1a4;

® BBHINOJHATH pa3IUYHble NpPeoOpa3oBaHUS NPEAJOKEHHON 3akayd, KOHCTPYUPOBATh
HOBBIE 3aJ]aud U3 JaHHOM, B TOM YMCJIE OOPATHBIE;

® UHTEPIPETHUPOBATH BHIYMCIUTENIbHBIE PE3YyJbTaThl B 3a/la4€, UCCIEA0BATh MOIYYEHHOE
pelIeHne 3aauy;

® aHaJIM3UPOBATH BCEBO3MOXKHBIE CUTYALlMH B3aUMHOI'O PACIOJIOKEHUS IBYX OOBEKTOB U
M3MEHEHUEUXXapaKTEPUCTUKIIPUCOBMECTHOM/IBUKEHU U (CKOPOCTb,BPEMS,PACCTOSIHUE).
OpUpELICHUH 33Jad Ha JIBUWKEHHE JIByX OOBEKTOB Kak B OJHOM, Tak U B
IIPOTUBOINOJIOKHBIX HalPaBICHUIX;

® uCCleIoBaTh BCEBO3MOXKHBIE CUTYallMM IpU PELICHUU 3aJad Ha JABI)KEHHE 10 PEKe,
paccMaTpuBaTh pa3Hble CUCTEMBbI OTCUETA;

e pemiath pa3HOOOPA3HbIE 331AUU «HA YACTH;

e pemath U 0OOCHOBBIBATH CBOE PEILIEHUE 3a]1a4 (BBIIENIATh MATEMAaTHUYECKYI0 OCHOBY) Ha
HaXO0XJ/IEHWE YacTH YMCJIa M Yhcia MO €ro 4acTh Ha OCHOBE KOHKPETHOIO CMbICIa
Apobu;

e OOBSICHATH MJIEHTUYHOCTb 33Jad pa3HbIX THUIIOB, CBS3bIBAIOIIMX TPU BEIMYMHBI (Ha
paboTy, Ha MOKYIKM, Ha JBM)KEHUE), BBLACIATH ITH BEIMUYUHBI U OTHOLICHUS MEXITY
HUMH, MPUMEHATh UX INPH PELIEHUH 3ajad, KOHCTPYUPOBAaTh COOCTBEHHBIE 3aJay
yKa3aHHBIX THIIOB;

e BJaJIeTh OCHOBHBIMU METO/IaMH pEIlIeHUs 3a/1a4 HAa CMECH, CIUIaBbl, KOHIIEHTPALUH;

e pemarh 3a7auyd Ha MPOLEHTHI, B TOM YHUCIE, CIOKHbIE MPOLEHThl ¢ 0OOCHOBAHUEM,
WCIIONIB3YsI pa3HbIE CIIOCOOBI;

e pemarh JOTMYECKHe 3a7audl pa3HbIMU CIIOCOOaMH, B TOM YHUCIIE, C ABYMS OJOKaMU U C
TpeMs 6JIOKaMHU JaHHBIX ¢ IOMOIIbBIO TaOJIHIL;

e pemiarth 337a4u 110 KOMOMHATOPHUKE U TEOPUU BEPOSITHOCTEH Ha OCHOBE MCIOJIb30BaHUS
M3YYEHHBIX METOJIOB 1 0OOCHOBBIBATH PEILICHUE;

e peuaTh HECIOXKHBIE 33/1a4H 110 MaTEMAaTUYECKON CTaTUCTHKE;

® OBJIAQJETh OCHOBHBIMM METOJAMHU pEIIEHUS CIOKETHBIX 337a4y: apu(pMeTHUYECKUH,
anreOpandeckuii, mepedop BapHaHTOB, TEOMETPHUECKU, rpaduUecKHii, IPUMEHITh UX
B HOBBIX T10 CPABHEHMIO C U3YYEHHBIMH CUTYaIUX.

B noBceHeBHOM KU3HM M TIPM M3Y4YCHHH APYTUX NPEJIMETOB:
e KOHCTPYMPOBATh HOBbIE JJISl JAaHHOW 3a/aydl 3aJauHble CUTYalluu C Y4ETOM peajbHBIX



XapaKkTEpUCTUK, B YACTHOCTH, IIPU PELICHUHM 3a7a4 Ha KOHLEHTpAlUU, YYUTHIBATH
IJIOTHOCTh BEIIECTBA; PEIIaTh M KOHCTPYMPOBATH 3aJaud Ha OCHOBE PACCMOTPEHHS
peabHBIX CUTYAIHid, B KOTOPBIX HE TPeOyeTCs TOYHBIN BHIYUCIUTEIBHBIA Pe3yabTar;

e pelIaTh 3a/1a4U Ha ABUKEHUE 110 PEKE, pacCMaTpUBas pa3HbIe CUCTEMbI OTCUETA;

® KOHCTPYMPOBATh 3aJIJaUHbIC CUTYAIMH, TPUOINKEHHBIEC K PEaTbHON 1eHCTBUTEIBHOCTH.

CraTuCTHKA ¥ TeOPHUS BepPOSITHOCTel

e OmepupoBaTb HMOHSATHAMH: CTOJOYATBIE W KPYroBBIE AMArpamMMbl, TaOMUIBI JaHHBIX, CpEIHEe
apupMeTHyecKoe, MeAMaHa, HauOoJblllee M HaWMCHbIIEEe 3HAYCHUS BBHIOOPKH, pa3Max BBIOOPKH,
JUCTIEPCHS M CTAaHAAPTHOE OTKIJIOHEHUE, CIIyJYaifHas N3MEHYHBOCTH;

e U3BJIEKaTh HH(POPMAINIO, IPEACTABICHHYIO B TaOIMIIaX, HA AMAarpaMMax, rpadukax;

® COCTaBJIATH TaONHUIIBI, CTPOUTH AUATPAMMBI U rpad)uKy Ha OCHOBE JaHHBIX;

B noBcenHeBHOIi ;KM3HU U PH U3YyYE€HHH APYTUX NMPeIMETOB:

® 13BIIEKATh, HHTEPIPETUPOBATH U MPEOOPa30BHIBATH HHPOPMAIHIO, IPEACTABICHHYIO B TA0IHUIIAX,
Ha [uarpammax, rpagukax, OTpaKarollylo CBOMCTBA M XapaKTEPUCTUKH PeajibHBIX MPOLIECCOB U SBICHUI;

® OMpeneNsaTh CTATUCTHYECKHE XapaKTEPUCTHKH BBIOOPOK IO TaONWIaM, auarpammam, rpadukam,
BBITIOHSTH CPABHEHHE B 3aBUCUMOCTH OT IIETTN PEIICHHUS 3a0a4u.

MeToabl MATEMATHKH
e BpiOuparh NoAXOASIINN H3y4YEHHBIH METOJT JAJIsl PEILICHUS] U3YUYEHHBIX THIIOB
MaTeMaTHYECKHUX 3aJ1a4;
e [lpuBoauTh mHpuUMEpbl MaTEMAaTUYECKUX  3aKOHOMEPHOCTEH B  OKpY’Karolleu

JEUCTBUTEIILHOCTH U MMPOU3BCACHUAX UCKYCCTBA.

I1. Conepxkanne yueGHOTro npeamera

Yucaa
PanuonanbHbIe yncIa
MHokecTBO paniMoHanbHbIX uncen. CpaBHEHUE pallnOHAIBHBIX Ynucen. [leiicTBus ¢
panroHaIBHBIMU YnciIaMu. [Ipedcmasnenue payuoHaibHO20 YUCIA 0eCAMUYHOU OpoodbvIo.
HppanuoHajbHble YHCIA
ITonsiTHE MPPALMOHAIBLHOTO YKcia. Pacrio3zHaBaHue UppallMOHAIBHBIX yucell. [Ipumepsl

JI0Ka3aTesbCcTB B anreope. MppannoHaaIbHOCTh Yrciaa ‘/E [TpuMeHeHrEe B TEOMETPHH.
CpasHenue uppayuonaniohulx yucei. MHodcecmeo deticmeumenbHblX Yucel.

ToxaecTBeHHbIE PEOOPA30BAHMNS
JIpo6HO-panHuOHAJIbHBIE BHIPAKEHU S
Crernens ¢ nensiM nokasaresnem. [IpeoOpasoBanue qpoOHO-THHEHHBIX BHIPAKEHUI:
CIIOXKCHHE, YMHOXKCHHE, JCNIeHUE. Aneeopauyeckas Oopoobs. /lonycmumole 3HaueHUs
nepemenHbIX 8 OpOOHO-PaYUOHAIbHLIX ebipadcenusx. Cokpawenue aneedpauteckux
opoobeu. [Ipusedenue anceopauueckux opoobetl k obuemy sHamenamento. /leiicmeus ¢
aneebpauieckumu OpoOAMU: CLOJNCEHUe, BbIYUMAHUE, YMHOJCEHUe, OelleHle, 8036e0eHUe
6 cmenenb.
Ipeobpazosanue vipasicerull, COOEPHCAUUX 3HAK MOOYIIA.
KBaaparubie kopHu
Apudmerndeckuii KBaJpaTHbIN KOpeHb. [IpeoOpa3oBaHue BEIpaKEHUH, COIEpIKAIINX
KBaJIpaTHBIC KOPHU: YMHOXCHHE, JCJICHUE, BRBIHECEHUE MHOXHUTEIIS U3-1T0/1 3HAKA KOPHS,
BHeceHUue MHOJCUmeisi N0O 3HAK KOPHSL.

YpaBHeHHsI H HEPABEHCTBA

KBaapaTHoe ypaBHeHHE U €r0 KOPHHU




KBagpartusie ypaBHenus. Henosnbie KkBajipaTHbIe ypaBHEHHUS. [JUCKpUMHUHAHT
KBaJpaTHOTO ypaBHeHUsA. DopMmyiia KOpHEN KBaJpaTHOTO ypaBHEeHUs. Teopema Buema.
Teopema, obpamnas meopeme Buema. Pemenne kBapaTHBIX ypaBHEHUI:
UCIIOJIb30BaHue (OPMYIIBI ISl HAXOKICHUS KOPHEH, epagdpuueckuti memoo peuterus,
PA3nodiceHue Ha MHOMCUmenu, no0bop KopHell ¢ UCNOIb308aHuem meopemsl Buema.
Konuuecmeo koprell kK6a0pamHuo2o ypasHeHus 8 3a8UCUMOCIU 0N €20 OUCKPUMUHAHMA.
Ksaopammuvie ypasnenus ¢ napamempom.

JApoOHo-pannoHaJIbHbIE YPABHEHUS

Pemenune npocreiimmx ApoOHO-TMHEHHBIX YpaBHEHUN. Peuterue OpoOHO-payuoHaibHbIX
VPABHEeHUII.

HepaBencrBa

Yucnossle HepaBeHCTBA. CBOMCTBA YKCIOBBIX HepaBeHCTB. [IpoBepka cripaBeAsTuBOCTH
HEPaBEHCTB IPH 33/IaHHBIX 3HAYCHUSIX MEPEMECHHBIX.

HepasenctBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. Qbnacms onpeodenerus
Hepagencmaa (061acmeb 0ONYCMUMbBIX 3HAYEHUL NePeMeHHO).

Pemenne MMHENHBIX HEPABEHCTB.

Cucrembl HepaBeHCTB
CucreMbl HEpaBEHCTB C OHOM IIEpEMEHHON. Penienne cucteM HepaBEeHCTB C OQHOU
NIEPEMEHHOI: InHENHHBIX. M300paskeHne pereHns: CHCTEMbl HEPaBEHCTB Ha YUCIIOBOM
IPSIMOM. 3aIlUCh PELIEHUS] CHCTEMbI HEPAaBEHCTB.
DYHKUNH
OOpaTHasi NPONOPUMOHATBHOCTD
k

y = —
CgoiicTBa (yHKINN X . I'unepOoua.
x|,

Ipagpuru gpynxyuii. I'pagpurxu pynxyuii ¥ = Vx vy =

PemieHue TeKCTOBBIX 32124

3agaum Ha IBM:KeHHe, Pa00Ty M MOKYNKH
AHaJn3 BO3MOXKHBIX CUTYallMi B3aUMHOTO PACIIONOKEHHSI OOBEKTOB MPU UX ABHKEHHH,
COOTHOILIEHUS! 00BEMOB BBITIOJIHSAEMBIX Pa0OT IPU COBMECTHOU padoTe.
3agaum Ha YacTH, 10JIM, IPOLEHTHI
Pemenne 3a1a4 Ha HAXOXK/IEHUE YACTH YMCIIA U YUCIIA TI0 ero YacTu. Pemenne 3aqad Ha
HPOLEHTHI U 1oyu. [IpMeHeHne mponopiuii Npy perieHny 3a1ad.
Jlornueckue 3agauu
Pemenue norunueckux 3anau. Pewenue nocuueckux 3a0au ¢ nomowvio epagos, mabauy.
OcHOBHBIE MeTO/IbI PellleHUsI TEKCTOBBIX 3a/a4: apu(pMeTHIecKuii, anredpandecKui,
nepebop BapuaHTOB. [lepsuunsie npeocmasienus 0 Opyeux Memooax peuenus 3a0a4
(ceomempuueckue u epaguueckue memoowl).

CraTucTHKa U Teopus BeposATHOCTeH

Crarucruka
TabnuuHoe U rpaduueckoe MpeCTaBlIeHNe JaHHbIX, CTOI0YAThIe U KPYTOBBIE
JIUarpaMMbl, Tpad Ky, TpUMEHEHNE AUarpaMM 1 Tpa(uKOB JJIs1 OTIMCAHKS 3aBUCHMOCTEH
pealbHBIX BEJTMYMH, U3BIIeUeHE HHPOPMAIIUU U3 TaOIHIl, TUarpamMm u rpaduKos.
OnucarenbHbIE CTATHCTHYECKHUE TIOKA3aTENN YHCIOBBIX HAOOPOB: cpenHee
apudmernueckoe, meduara, HanOOIbIIEe U HAUMEHbIIIEe 3HaYeHU. Mephl pacCenBaHuUs:
pasMax, oucnepcus u CmaHoapmHoe OMKIOHeHUe.
Crny4aiiHast ”3BMEHUMBOCTh. I3MEHUMBOCTH NpU U3MEPEHUSIX. Pewarowue npasuna.
3axonomepHocmu 8 UBMEHUUBLLX BEIUUUHAX.

HcTopusi MaTeMaTHKH




becxoneunocmov mHooicecmea npocnmbslx 4uceil. Yucna u onunsl OMpE3KOE.
PCZL[UOHCUZbele qucia. Hompe6nocmb 6 UppayuOHAalbHbIX YUCIAX.

Ponw poccutickux yuenvix 6 pazeumuu mamemamuxu: J1.2unep. H 1. Jlobauesckuii, 11.J1.

Yeovuues, C. Kosanesckas, A.H. Konimoeopos.

I1l. TemaTHu4yeckoe MIIAHUPOBaHUE

Ne
W HaumeHoBaHue pa3iesioB H TeM
IloBTOpEHME
1 IToBTOpenue. YncnoBble 1 OYKBEHHbIE BHIPAYKEHUS 1
2 JluHeliHble ypaBHEHUS C 0/1HOM nepeMeHHOH. Penenue 3a1ay 1
3 Jlunetinas QyHKIms u ee rpaduk 1
4 CreneHp U ee CBOMCTBA 1
5 @DopMyJIbl COKPALLIEHHOT0 YMHO)KEHUS 1
6 Cuctembl TUHEHHBIX ypaBHeHUH. Perenue 3amau 1
PanmonanbHbie 1po0M U UX CBOIiCTBA
7 Pannonaneuble BoipaskeHus. Anredpandeckast 1po0s. Jlonyctumsele 3HaueHus | 1
HEPEMEHHBIX B IPOOHO PALIMOHAIBHBIX BBIPAKECHUIX
8 PanmonanbHbie BeipakeHus. [lomycTUMBbIe 3HAUE€HUS IEPEMEHHBIX B TPOOHBIX, | 1
PaLMOHAIIBHBIX BBIPAKEHUSIX
9 OcHoBHOE cBOMCTBO npodu. Cokpaiienue 1pooeit 1
10 OcHoBHOe cBoicTBO npodOu. Cokparienue apodeid. ToxxmecTBa 1
11 OcHoBHoe cBoiicTBo apobu. Cokpamenue apobeit. ToxnecTsa 1
12 CrnoxeHue ¥ BeIYUTaHHE ApoOel ¢ OJMHAKOBBIMU 3HAMEHATENSIMU 1
13 CrnoxeHue ¥ BIUUTaHUE JApoOei ¢ OJMHAKOBBIMU 3HAMEHATENISIMU 1
14 CrnosxeHue U BeIYUTaHHUE JpoOei ¢ pa3HbIMU 3HAMEHATEISIMU 1
15 CrnosxeHue U BeIYUTaHHUE JpoOei ¢ pa3HbIMU 3HAMEHATENISIMU 1
16 CrnoxeHue U BolYUTaHUE Apo0el ¢ pa3HbIMHU 3HAMEHATEISIMU 1
17 Koutpoabsnas padora Nel no teme "Pannonanbubie Apoou U uX 1
cBoiictBa. CymMMa M pa3HOCTBb Apodei»
18 YMuoxenue apoodeit. Bozpenenne apoOu B CTENEHb. 1
19 YMmHOxeHue apobeil. BozBenenue npobu B cTeneHb 1
20 Jlenenue npoGeid. 1
21 Jenenue npoGeit. 1
22 ITpeoOpa3oBanue palOHAIBHBIX BBIPAXKEHUN 1
23 [TpeoOpa3oBaHue panMOHATLHBIX BRIPAKECHUH. 1
24 ITpeoOpa3oBaHue pallMOHAIBHBIX BHIPAKEHUH. 1
25 [TpeobpazoBaHre pallMOHAIBHBIX BRIPAXKEHUI, Cpe/iHee TapMOHUYECKOE 1
qucel
26 k 1
OyHKIUA Yy = PR e€ cBoiicTBa U rpauk.




2t OyHKIUS Y = ;, e€ croiicTBa u rpaduk. I'padux pyHkMn y= a+k/(X+B). 1

28 KonTpoJsbHasi pa6oTa Ne2 mo Teme: «YMHOKeHHE U JeJIeHHe TPOOeid. 1
IIpeoOpa3oBanne panuoHaNbHBIX BbIpaKeHUi '

Paunonaabubie yuciaa. UppanuonanabHblie unciaa. 'paduxku pyHkumi

KBagparubie kopHu. McTopusi MAaTeMaTHKH.

29 AHaM3 KOHTPOJIBHOU paboThl. MHOKECTBO PaIllMOHAILHBIX YHCEII. 1
CpaBHeHUE pallMOHAIBHBIX Yucel. [IeficTBUs C palMoOHaTbHBIMU YUCIIAMH.
[IpencraBieHne palMoOHAIBHOTO YKCia JECITUYHOM IpoObto. beckoHeuHOCTh
MHOX€ECTBa MPOCTHIX Yncell. Yncna u ATMHBI 0Tpe3KoB. ParmoHansHble ynca.

30 [TonsaTHe uppanuoHanpHOro yucia. Pacno3naBanue nppanoHaibHbIX yucen. | 1
MHOXeCTBO IeUCTBUTENBHBIX YKcell. [IpuMepsl 1oKa3aTesbCTB B ajreope.
HppaunonansHocTh uncina. [Ipumenenue B reomerpun. CpaBHEeHHE
UppalMOHATBHBIX YKcen. JlelicTBUS HaJl MpPPAalMOHATBHBIMH YHCIIAMH.

31 KBanparusie kopHu. ApudmMeTHIecKnuii KBaApaTHBIN KOPECHb. 1

32 KBanpartHsie kopHH. ApudMeTHIecKnii KBapaTHBIA KOPEHb 1

33 YpaBHeHHE X = a. 1

34 Haxoxaenue npuOamkEHHBIX 3HAYEHUI KBaJAPaTHOTO KOPHSI. 1

35 OyHKIUSA y = Jx . Be cBoiictsa 1 rpaduk. 1

36 ®yukups y = /x . Bé cBoiictsa u rpadux. Tpadux Gpyuxumm ¥ = X, 1

37 CgoiicTBa apuMeTHUeCKOro KBaJparHoro KopHs. KBaaparHslii KopeHb U3 1
IIPOU3BENICHUS U Ipo0u.

38 KBaapaTHbIl KOpEeHb U3 TPOU3BEICHUS U IPOOH. 1

39 CgoiicTBa apu(hMeTHUECKOT0 KBaIpaTHOTO KOpHs. KBajpaTHbIil KOpeHb U3 1
CTEIEHHU.

40 KonTpoubnas padora Ne3 no teme "Ilonsitue apudpmernyeckoro 1
KBA/IPATHOI0 KOPHS M €ro cBoiicrea''.

41 AHann3 KOHTPOJIbHOM paboTHI. 1
BbiHeceHre MHOYKHUTEIIS 3a 3HAK KOPHSL.

42 BHecenne MHOXUTENS 1OJT 3HAK KOPHSI. 1

43 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX KBAIPaTHbIE KOPHH. 1

44 ITpeoOpa3oBaHue BhIpaXKEHUH, COEPIKAIINX KBaIpaTHbIE KOPHHU. 1

45 ITpeobpa3zoBaHne BbIpaXKEHHM, COIepKalX KBaIpaTHbIE KOPHHU. 1

46 KonTposbHnas padora Ne4 no teme «CBoiicTBa KBaAPaTHBIX KOPHEiD» 1

KBaagparHoe ypaBHeHHe U ero KOPpHH. /[po0HbIe palliOHAILHbIE YPABHEHHS.

Pelnenue TeKCTOBBIX 3a/1a4.

47 AHanu3 KOHTPOoJIbHOM paboThl. [ToHsTHe KBagpaTHOrO ypaBHeHus. Henonneie | 1
KBaJJpaTHbIC YPABHEHUS

48 Henonnelie kBagpaTHbIC ypaBHEHUS. 1
Perienue HenoIHBIX KBaPAaTHBIX YPaBHEHUH.

49 Penrenue KBaJIpaTHBIX YpaBHEHUH BBIICTICHHEM KBaJpaTa JIByWICHA 1

50 Pewenne kBagpatHsix ypaBHeHH. DopMyita KOpHEN KBaJApaTHOIO 1
JIMcKprMHMHAHT KBapaTHOTO ypaBHeHUs. KoanyecTBO KOpHEW KBapaTHOTO
yYpaBHEHMSI B 3aBUCUMOCTH OT €TI0 IUCKPHUMUHAHTA.

51 Pemenuie kBasipaTHBIX YpaBHEHHUH UCIIONB3YS (OPMYIIBI ISl HAXOKIEHUS 1
KOpHEH.

52 Pemennie kBajipaTHBIX YpaBHEHHM UCIIONIB3Ys (POPMYIIBI 1711 HAX0XKJIEHUS 1

KopHel. DopMyna KOpHeW KBaIpaTHOIO YPaBHEHHUSI C YETHBIM BTOPBIM




Kod(purmeHTom.

53 OCHOBHBIE METO/IbI pEIIEHUS TEKCTOBBIX 33a7a4: apu(METHUECKHI, 1
anreOpanyeckuii, nepedop BapuaHToB. [lepBuuHbIE IPEACTABICHUS O IPYTUX
METO/IaxX pelIeHus 3a/1a4 (TeOMEeTpUYEeCKie U TpapuuecKiue METOIbI).

54 Pemenue 3a1au ¢ TOMOIIBIO KBAJIPaTHBIX YPABHCHHI. 1

95 Pemenue 3a1a4 ¢ noMoIIbI0 KBaAPATHBIX YPABHEHUI. 1

56 Teopema Bueta. [Togbop kopHel ¢ ucnosib3oBaHUEM TeopeMbl Buera. 1

o7 Teopema Buera u Teopema, oopatHas reopeme Buera. Pemenue kBagpatapix | 1
YPaBHEHMI: UCTIOIb30BaHUE (POPMYJIBI Ui HAXOKICHUS KOpHEH,
rpadu4ecKuil METO/ PELICHHUS, PAa3JI0KEHHE HAa MHOKUTEIH, TO100p KOPHEH C
UCIIOJIb30BaHUEM TeopeMbl Buera

58 KonTposbHasi paora Ne 5 mo Teme: «KBagparnble ypaBuenusi Pemenne | 1
KBaJpaTHbIX YpaBHeHuii. Teopema Bueray.

59 AHaM3 KOHTPOJIBHOM paboThl. ParinoHanpHbIC ypaBHEHUS KaK 1
MaTeMaTHYECKUE MOJICIH PeabHbIX cuTyanuid. [lonstie apoGHOTO
paLMOHATIBHOIO YpaBHeHUs. PelieHne 1poOHBIX palliOHAIbHBIX YPaBHEHUN

60 Penienne npoOHBIX pallMOHANBHBIX YPaBHEHUH. 1

61 Permennie poOHBIX palMOHATIBHBIX YPaBHEHHIA. 1

62 AHanu3 BO3MOXKHBIX CUTYalluil B3aUMHOTI'O PaCIOJIOKEHHUs 0ObEKTOB IIPU UX 1
JB)KEHUH, COOTHOIIEHUS! 00bEMOB BBIMOIHAEMBIX pabOT PH COBMECTHON
pabote. Pemenne 3aa4 ¢ moMONIbIO PAllMOHAIBHBIX YPAaBHEHUH.

63 Pemenue 3a1a4 Ha ABM>KEHHE U HA COBMECTHYIO pabOTy € MOMOIIBIO 1
palrOHAIbHBIX YPABHEHUM.

64 Perenue 3aa4 ¢ moMoIIb0 APOOHBIX PAllHOHATBHBIX YPABHEHUH. 1
YpaBHEHHUs C TAPAMETPOM.

65 KonTpoubnas padora Ne 6 no teme «/Ipo0Hble paluoHaIbHbIE 1
YPaBHEHMs)

HepaBencTBa. MHOKecTBa U OTHOIIEHUS Mexk1y HUMH. CHCTeMbl HEPABEHCTB.

66 AHam3 KOHTPOJIBHOH paboTHI.

YucnoBble HepaBeHCTBA. J[0Ka3aTeIbCTBO YHCIOBBIX HEPABEHCTB.

67 Uwucnosbie HepaBeHCTBa. [IpoBepka cripaBesTMBOCTH HEPABEHCTBA IIPH
3aJJaHHBIX 3HAYEHUSX [IEPEMEHHBIX.

68 CBolicTBa YMCIIOBBIX HEPABEHCTB.

69 CBolicTBa YMCIIOBBIX HEPABEHCTB.

70 TeopeMbl 0 MOUIEHHOM CII0)KEHUU U YMHOKEHUH HepaBeHCTB. ClloKeHHe U
YMHO)KEHUE YNCIIOBBIX HEPABEHCTB.

71 CrnoxeHne 1 yMHO)KEHUE YUCIIOBBIX HEPABEHCTB.

72 [TorpemHocTh U TOYHOCTH NPUOIIMAKEHUSA. AOCOTIOTHASI TOTPELTHOCTD
npUOIMKEHHOT0 3HaueHUs. OTHOCHUTENbHASI MTOTPEIIHOCTh MPUOIUKEHHOTO
3HAYCHHUS.

73 KonTpoubsnas padora Ne 7 mo reme «Huca0BbIe HEPABEHCTBA U UX
CBOHCTBa»

74 AHanu3 KOHTPOJIbHOM paboTsl. MHOKecTBa. [lepeceuenne u oobeMHEHNE
MHOYECTB.

75 Kpyru Diinepa. [lepeceuenue u o0be1lnHEHNE MHOXKECTB.

76 YucnoBble IPOMEXYTKH.

77 Yucnossle npoMexyTku. [lepeceuenne n 00beAMHEHNE YHCIOBBIX
IPOMEKYTKOB.

78 HepaencTBo ¢ oaHoil nepemenHoON. CTporue U HeCTporue HepaBeHCTBA.

Pelnienue HepaBeHCTB ¢ OJJHOM TEPEMEHHOIA.




79 Pemenve HepaBeHCTB ¢ OHOM MTEPEMEHHON conepkamux apoou. O6macTh 1
oTpeieNIeHUs] HepaBeHCTBa (00JacTh JONYCTUMBIX 3HAYCHUH IEPEMEHHOM).

80 Pelienue HepaBeHCTB ¢ OJJHOM NTEPEMEHHOI. 1

81 CucreMbl HEpaBEHCTB C OJIHOM NepeMEHHOM. Pellienre cucteM HEpaBEeHCTB C 1
OJIHOH NepeMEHHOMN. 3anuch PEUIEHNs] CHCTEMbl HEPABEHCTB.

82 Pemenue cucreM HepaBEHCTB ¢ OAHOM MepeMeHHON. M300paskeHne pereHus 1
CHUCTEMBbI HEPABEHCTB Ha YMCJIOBOM IIPSIMOM

83 Pelienue cucrem HEpaBEHCTB ¢ OAHOM NIEpeMEeHHOM. Jloka3aTenbCcTBO 1
HEPABEHCTB.

84 KonTpoasnasi padora Ne 8 no teme: «HepaBeHcTBa ¢ 01HOI IepeMeHHOMI 1
U HX CHCTEMbD»

85 AHann3 KOHTPOJIbHOH paboThl. OnpeielIcHre CTENEHH C [ETbIM 1
OTpHUIATENIbHBIM NoKa3areneM. CTeleHb ¢ IeNIbIM MOKa3aTeeM.

86 Onpenenenue CTENEHU € LENIbIM OTPULATENbHBIM ITOKa3aTenaeM. Haxoxaenue 1
3HAYEHUH BBIPAXKEHUHN, COAEpKAIINX CTEIIEHU C IIeJIbIM MTOKA3aTeJIeM.

87 OrpeziesieHne CTETIEHH C LETbIM OTPUIIATEIbHBIM ITOKa3aTEIeM. 1

88 CBOIiCTBa CTETIEHU C IENIBIM MTOKA3aTEIIeM. 1

89 CBolicTBa CTENEHH C 1IEJIbIM M0Ka3aTeneM. Vcrnonb30BaHNe CBONCTB CTENEHU 1
C IIeJIBIM MOKa3aTeeM sl IpeoOpa3oBaHusl BBIPAKECHU.

90 CBolicTBa CTETIEHH C IIEJIBIM ITOKa3aTeleM. 1

91 CranpaptHbiil Bun uncna. [IpuBenenue yncia Kk CTaHAapTHOMY BHUY.

92 CranjapTHBIN BUJT YKCTIA. 1

93 Kontpoabnas padora Ne 9 mo teme: «CreneHp ¢ HeJbIM MOKa3aTeJeM U 1
ee CBOICTBaY.

94 AHanu3 KOHTPOJIbHOM paboTel. COOp U TPYIIIUPOBKA CTATUCTHIECKUX 1
JTAHHBIX.

95 COop 1 TpyNIupoBKa CTATUCTHYECKHX JaHHBIX. TabauuHoe U rpaduyeckoe 1
IpeJICTaBICHNUE JaHHbBIX, CTOJIOUAThIE U KPYTrOBbIE AHUArpaMMbl, TpaduKku,
NpUMEHEHHE AUarpamMmM U TpauKoB I ONMCAHHS 3aBUCUMOCTEH peabHbIX
BEJIMYMH, U3BJICUCHHE HHPOPMALIMU U3 TaOJIUI], [MarpaMM U rpaukoB

96 Harnsgnaoe npencraBnenue craructuaeckoi nHpopmanuu. CirydaitHast 1
U3MEHYMBOCTb. MI3MEeHUMBOCTh NpU U3MepeHusX. Pemaromue npasua.
3aKOHOMEPHOCTH B M3MEHUUBBIX BEJTMYHNHAX.

97 Harmnsinoe npezcTaBieHne CTaTUCTUYECKON MH(POpMAIUH. 1

98 [TpeoOpa3oBanue palMOHAIBHBIX BhIpaXeHUH. JleiicTBus ¢ anrebpanueckumu | 1
npob6simu. Ponb poccuiickux yueHbIX B pa3BUTHM MaTemaTtuku: JI.0inep. H.U.
JloGaueBckuii, [1.JI. Yebnimies, C. KoBanesckas, A.H. Konmoropos.

99 KBanparsblii KOpeHb. BeIHECEHNE U3 KOPHS Y BHECEHNE MHOMKUTEINA MO/ 3HaK | 1
KOPHSL.

100 Penienne kBaipaTHBIX YpaBHEHMIA. 1

101 Pemienne HepaBeHCTB € OJJHOM EpEMEHHOM. Pemenne cucteM HepaBeHCTB ¢ 1
OJIHOU IIEPEMEHHOMN

102 HToroBast KOHTpOJIbHAs paboTa 1

103 Pemiennie TeKCTOBBIX 3aJ]a4 Ha MPOIEHTHI, HA IBUKEHHE, COBMECTHYIO padoty | 1

104 [TocTtpoenue rpagukoB 1

105 Ypok 0000IIar0IIero MOBTOPCHHUS 1




Auredpa

9 kiacc

1. [lnanupyemblie pe3yabTaThbl

JIN4HOCTHBIE pPe3y/IbTaThl
6. Poccuiickas rpaxaaHckas UAEHTUYHOCTh (ATpUOTU3M, yBaxeHHe K OTedecTBy, K

MpouuIoMy U HAaCTOAMICMY MHOI'OHAIITMOHAJIBHOI'O HApOoda POCCI/II/I, YYBCTBO OTBCTCTBCHHOCTHU U
nonra niepen PoguHol, naeHTHUKaAIUs ce0s B KauecTBe rpaxkaannHa Poccun). Oco3HaHHOE,
YBOXXHUTEIBHOE U J1I00pO’KENIaTeIbHOE OTHOILIEHUE K WCTOPUU, KYJIbType, PEUTHH, TPAJAULIUM,
A3bIKaM, IEHHOCTAM HapoaoB Poccuu u Hapo10B Mupa.
7. I'oTOBHOCTH M CIIOCOOHOCTH 00YUAIONIUXCS K CAMOPA3BUTHIO i CAMOOOPA30BaHUIO HA
OCHOBE MOTHBAIlMM K OOYYEHHUIO W IO3HAHWIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY
BBIOOPY M TOCTPOCHHIO JAaibHEHIIed WHAMBHAYaJTbHON TpaeKkTOpuu oOpa3oBaHMs Ha Oasze
OPUEHTUPOBKM B Mupe mnpodeccuii U NPOPECCHOHANBHBIX MPEANOYTCHUH, C Y4EeTOM
YCTOMYMBBIX MIO3HABATEIBLHBIX HHTEPECOB.
8. Pa3Buroe MopasibHOE CO3HAHME M KOMIETEHTHOCTh B PEHICHUH MOPAIBHBIX MPOOIIEM
Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (POPMHUPOBAHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MOBE/ICHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHBIM IOCTYIIKaM.
ChopMupOBaHHOCTh OTBETCTBEHHOI'O OTHOLICHUS K YYEHHUIO; YBaKUTEIBHOIO OTHOILICHMS K
TPpyAy, HAINYKEC OIIbITAa Y4aCTUA B COMAJIbHO 3HAYUMOM TPYAC.
9. CdopmupoBanHOCTH IIEJIOCTHOTO MHUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd M OOLIECTBEHHOW MPAKTHUKH, YYUTHIBAIOILErO
COLMAJIBHOE, KYJIBTYPHOE, S3bIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOI'0 MHpa.
10. Oco3HaHHOE, YBaXHUTEIbHOE U JOOPOKETaTEIIbHOE OTHOLLIEHUE K JIPYTOMY Y€JIOBEKY,
€ro MHEHHIO, MUPOBO33PEHUI0, KYJIbTYpE, S3bIKY, BEpPE, TPAXKIAHCKON MO3UIMU. ['OTOBHOCTh U
CHOCOOHOCTh BECTHU JAUAJIOT C IPYTHMHU JIFOJbMH U JOCTUraTh B HEM B3aUMOIIOHUMAHMSL.
6.OCBOEHHOCTh COIIMATILHBIX HOPM, ITPABUJI MOBEIEHUS, POJiel U GOpPM COLMANTBbHOM
YKU3HH TPYIIIAx U coo0mecTBax. YuacTrue B IIKOJIBHOM CaMOYIIPaBICHUHU U O0IIECTBEHHON
JKM3HH B IIpcaciiax BO3paCTHBIX KOMHGTCHHI/Iﬁ C YUYCTOM PCTUOHAIBHBIX, STHOKYJIBTYPHBIX,
COLMAJIBHBIX U SKOHOMHUYECKUX 0COOEHHOCTEH
7.ChopMHpOBaHHOCTH LIEHHOCTH 3I0POBOT0O M 0€30MacHOr0 00pasa KHU3HH.
8.ChopMHpPOBAaHHOCTE ~ OCHOB  DKOJIOTMYECKOM  KYJIBTYpbl,  COOTBETCTBYIOILEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHUECKOTO MBIIIICHHS.
MeTanpeaMeTHble pe3yJibTAThl.

Pezynamuenvie YY/[



1. CaMoCTOATEIBHO OMPEAENATh LEIH 00y4YeHUs, CTaBUTh U (POPMYIHPOBATH HOBHIE 331a4U B
yueOe U Mo3HaBaTeIbHON JAeITeTbHOCTH, Pa3BUBATh MOTHUBEI H HHTEPECHI CBOCH
MO3HABATENBHOM JIeaTeTbHOCTH. OOyJaromUiCcss CMOXKET:

aHAJIM3UPOBATh CYIIECTBYIOUINE U IJIAHUPOBATH Oyayiine o0pa3oBaTelIbHbIC PE3YIIbTAThI,
UACHTU(PUIIUPOBATH COOCTBEHHBIE MPOOIEMbI U ONPENENATh IIaBHYIO IPOOIIEMY;

BBIIBUTATh BEPCHH PEIICHUS TPOOJIEMBI, (DOPMYITHPOBATH TUIIOTE3BI, IPEIBOCXHUIIATH
KOHEUHBIN pe3ysbTarT;

CTaBUTH 11eJIb ACSITELHOCTH HAa OCHOBE OIpPEIeICHHON MPOOJIEMbI U CYIIECTBYIOIINX
BO3MOXKHOCTEH; (OpMYIUpOBaTh yueOHbIE 33/1a4l KaK IIaru JOCTHKEHUS MOCTaBICHHOM 1IeNTn
JESITEIIbHOCTH;
2.YMeHue caMOCTOSTeTbHO IIAHUPOBATh MMYTH JTOCTHKEHUS EJIeH, B TOM YHCIIe
anbTepHATHUBHBIC, 0OCO3HAHHO BBIOMpAThH Harbosee 3 (EeKTUBHBIE CTIOCOOBI PEIICHHS YUeOHBIX U
MO3HABATENbHBIX 33a4. O0yJaromuiics CMOXKET:

ompeesTh He0OX0AUMbIE JHCTBUE(S1) B COOTBETCTBUU C YU4EOHOM U NMO3HABATEIHHOM
3aJ1a4eil U COCTaBIISTh AITOPUTM HX BBIIOJTHCHHUS,

00OCHOBBIBATh M OCYLIECTBIISITh BBIOOP Hanboee 3pPeKTUBHBIX CIOCOOOB PEIICHUS
y4eOHBIX M IM03HABATEIbHBIX 33/1a4;

OTIPECIIATE/HaXOIUTh, B TOM YUCJIC U3 MPEIJI0KEHHBIX BAPHAHTOB, YCIIOBHS IS
BBITIOJIHCHUS y4€OHOM U MMO3HABaTEIHLHOM 3a1a4H;

BBICTpanBaTh )KM3HEHHBIE TUIaHBI HA KPATKOCPOUHOE Oy 1yIiee;

BBIOMpATH U3 MPEUI0KEHHBIX BAPUAHTOB U CAMOCTOSITENILHO UCKATh CPEACTBA/PECypChI
JUTSL PEIIICHUS 3a]Ja9u/ TOCTHKEHUS TICITH;

COCTaBIIATh TUIAH PEIICHUS TPOOJIEMBI (BBIIIOTHCHHS IPOCKTA, TPOBEICHUS

MCCJICIOBAHMSI ); OTIPEIENIATh MOTEHIIMATbHBIE 3aTPYAHECHUS IIPU PEIICHUH YUeOHOU U

MO3HABATENBHON 337]aui HAXOAUTh CPEJICTBA ISl UX YCTPAHEHHUS.
3.YMeHue COOTHOCUTH CBOH JCHCTBHSI C TUTAHUPYEMBIMH PE3YyJIbTaTaMHt, OCYIIECTBIISATh
KOHTPOJIb CBOCH JIEATEITHLHOCTH B TIPOIECCE JOCTHKECHHUS PE3yJIbTaTa, ONMPEIesaTh CIIOCOOBI
JEHCTBHI B paMKax MPeNIOKEHHBIX YCIOBUI U TpeOOBaHU, KOPPEKTHUPOBATH CBOU JCHCTBUS B
COOTBETCTBHUH C U3MEHsIONIeHcs cuTyaruei. OOydaromuics CMOXKET

OTIPEICIIATH COBMECTHO C ITeJJTar0roM M CBEPCTHUKAMHU KPUTEPUH TUTAHUPYEMBIX
PE3yJIbTaTOB M KPUTEPHH OIICHKU CBOCH yUeOHOH JeSITeIbHOCTH;

CUCTEeMATU3UPOBATh KPUTEPHH IIAHUPYEMBIX PE3YIbTaTOB M OIEHKU CBOCH
NESITEIbHOCTH;

OTOMpaTh MHCTPYMEHTHI JJIs OIICHUBAHUS CBOCH JIEATEIHHOCTH, OCYIIECTRIISIT

CaMOKOHTPOJIb CBOEH JESITEIbHOCTH B paMKaXx MPeII0KEHHBIX YCIOBUN U TpeOOBaHMIA;



OILICHUBATh CBOIO JICSATEIILHOCTh, APTYMEHTHPYS IPHUYUHBI TOCTHKCHHUS WK OTCYTCTBHS
IJIAHUPYEMOIO pe3yJIbTaTa;

HaxXoJuThb JOCTATOUYHBIC CPCACTBA JJIS BBIIIOJIHCHHA y‘-Ie6HBIX I[CI\/JICTBI/II;'I B H3MeH§IIOH.[CI>iC§I
CUTYaIlM{ W/WIK TIPU OTCYTCTBUU TUIAHUPYEMOTO Pe3yJIbTara;

paboTasi 10 CBOEeMY IUIaHy, BHOCUTh KOPPEKTUBEI B TEKYIIYIO JCSITEIBHOCTh HA OCHOBE
aHajan3a U3MEHEHUN CUTyalluu [JIA TOJYUCHUA 3aIlJIaHUPOBAHHBIX XaPAKTCPUCTUK
IPOAYKTa/pe3ynbTara;

CBEPSATH CBOM JICUCTBHUSI C IICITBIO U, TPU HEOOXOIUMOCTH, UCTIPABIISITH OITUOKH
CaMOCTOSITEITBHO.
4.Ymenue OLCHUBATH MPABUJIIBHOCTDH BBIITOJIHCHUA y‘IeGHOﬁ 3aJda4u, CO6CTB€HHLI€ BO3MOXHOCTHU
ee perneHus. OOyUYarONIUIICS CMOXKET:

OTIPENIENIATh KPUTEPUU TPABUIIBHOCTH (KOPPEKTHOCTH ) BHIMIOJIHEHUS YUCOHOH 3a/1a4H;
aHAJIM3UPOBATh U 0OOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMECHTAPHUS IS
BBITIOJIHEHHS YIEOHOM 3a/1a4u;

CBO6OI[HO II0JIb30BAaThHCs BI)Ipa6OTaHHI)IMI/I KpUTCPUAMU OLCHKU U CAMOOLICHKH, UCXOI 13
LENIM ¥ UMEIOIIUXCSI CPEIICTB, Pa3sinyasi Pe3yyibTaT | CoCcOObI ICHCTBUH;

OLICHUBATh MPOAYKT CBOCU JEATEIBHOCTH IO 3aJJaHHBIM H/UJIH CAMOCTOSTEIBHO
OMpCACIICHHBIM KPUTCPHUAM B COOTBETCTBUU C LCIIBIO ACATCIbHOCTH,

(UKCUPOBATh U aHATM3UPOBATH JMHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.
5.BnaneHre OCHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, IPUHSATHSI PEIICHUI U OCYIIECTBICHUS
OCO3HAHHOTO BHIOOPA B yueOHOM U TI03HaBaTebHOU. OOyJarOIUHCS CMOXKET:

HAOJTF01aTh M aHAJIM3UPOBATh COOCTBEHHYIO YUeOHYIO U TIO3HABATEIIbHYIO JCSITEIBHOCTD U
JESITEBHOCTD APYTUX 00YUArOIIUXCs B IIPOIECCE B3aHMOIIPOBEPKH;

COOTHOCHTD PEabHbIC U TNIAHUPYEMbIC PE3YJIbTaThl MHIUBUAYAILHOW 00pa30BaTeIbHON
JeSITEIIbHOCTH U JIEIaTh BHIBOJIBI,

MIPUHUMATD pellIeHUE B y4eOHOI CUTyalli U HECTH 3@ HETO OTBETCTBEHHOCTH;
CaMOCTOATCIIBHO OIIPEACIIATE IIPUYHNHBI CBOCTO YCIIEXa UJIM HEYCIIEXa U HAXOJUTh CIIOCOOBI
BBIXOJIa M3 CUTYaIlUH HEycIeXa.

Ho3naeamenvnvie YY/[

6.YMeHue omnpenensaTh TMOHATHS, CO3/1aBaTh O00O0OIIEHHWs, YyCTaHABIMBATh AaHAJIOTHUH,
KIIaCCHU(UITUPOBATh, CAMOCTOSITEILHO BHIOMPATh OCHOBAHUS M KPUTEPUU ISl KIACCHU(PUKAIINH,
YCTaHABIMBATH MPUYUHHO-CIEACTBEHHBIE CBS3M, CTPOUTH JIOTUYECKOE  PACCYXKICHHUE,
YMO3aKJIIOUeHHE (MHIYKTHBHOE, JIETYKTUBHOE, 10 aHAJIOTUH) U JIeNIaTh BBIBOIbI. OOydaronuics

CMOXCT.



no0upaTh CJIOBA, COMOAYMHEHHBIE KIIIOUEBOMY CIIOBY, ONPEAETSIONINE €ro MPU3HAKU U
CBOMCTBA;

BBICTPAuBaTh JIOTUYECKYIO LIENOUKY, COCTOSIIYIO U3 KIOYEBOIO CJIIOBA U CONOJAYMHEHHBIX
€My CJIOB;

BBIICTIATH OOIIMI MPU3HAK JBYX WJIM HECKOJBKUX MPEAMETOB WM SBICHUN M OOBICHSITDH
UX CXOJICTBO;

00BETMHATH NPEAMETHI U SBJICHHUS B TPYIIIbI IO ONPEIEIIEHHBIM NPU3HAKaM, CPaBHUBATb,
KiaccuuIpoBarh 1 00001aTh (GaKThI U SBIICHNUS,

BBIJICTISITH SIBJICHHUE U3 OOIIETo psAlla APYTuX SIBICHUN;

CTPOUTH PACCYXJIECHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SBICHHSM U OT YaCTHBIX
SIBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCYKJIEHUE HA OCHOBE CPaBHEHHS MPEIMETOB M SBICHHM, BBIICNAS MPU STOM
oO11e NMpU3HaKH;

M3JIaraTh MOJyYeHHYIO HH(POPMAIUIO, HHTEPIPETUPYSI €€ B KOHTEKCTE peraeMoi 3a1auu.
7.YMeHue co3aBaTh, IPUMEHATh U NIPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEJIN M CXEMBbI JUIS
pelieHus yueOHbIX U MMO3HABATENbHBIX 3a/1a4. O0yJarouiicss CMOXKeT:

0003Ha4YaTh CHMBOJIOM M 3HAKOM MPEAMET W/WJIH SIBIICHUE;

OTIPENIeNATh JIOTUYECKHE CBS3U MEXKIY MPEeAMETaMH U/WIIH SBJICHUSMH, 0003HAYaTh
JTaHHBIE JIOTMUECKUE CBSA3H C TOMOLIbIO 3HAKOB B CXEME;

CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCJIIOBUM 33aJlauM U/UIU crioco0a ee perieHus;

CTPOUTH CXEMY, aJITOPUTM JIEHCTBUS, UCTIPABIIATH WM BOCCTAHABINBATh HEM3BECTHBIH
paHee aNropuTM Ha OCHOBE UMEIOIIETocs 3HaHUs 00 00bEKTE, K KOTOPOMY IIPUMEHSETCS
AJITOPUTM;

CTPOMTB J10KA3aTeNbCTBO: MIPSIMOE, KOCBEHHOE, OT IPOTUBHOTIO;
8.CmpbicrioBoe uTeHune. OO0yJaronuiicss CMOXKET:

HaXOJUTh B TEKCTE TpeOyeMyro HH(OpMaLKIO (B COOTBETCTBUU C LIETSIMU CBOEH
JESITENIbHOCTH);

OpPUEHTHPOBATHCS B COJICPKAHUU TEKCTa, TOHUMATh 1IEJIOCTHBIN CMBICIT TEKCTA,

yCTaHaBJIMBATh B3aUMOCBS3b ONMCAHHBIX B TEKCTE COOBITHH, SBJICHUH, TPOLIECCOB,;

peoOpa3oBbIBATH TEKCT, IIEPEBOS» €ro B APYTYI0 MOJIaTbHOCTh, HHTEPIIPETUPOBATD

TEKCT;

Pa3BuTue MOTHBaIIMK K OBJIAICHUIO KYJIbTYPO aKTUBHOTO HCIOJIB30BAHUS CIIOBAPEH U APYTHX
MOUCKOBBIX cucTeM. OOydaronuiics CMOXKET:
OTIpeeNsATh HE0OXOJUMbIE KITH0UYEBbIE TOUCKOBBIE CIIOBA U 3aPOCHI;

OCYIICCTBJIATH B3aI/IMO)IeI7ICTBI/Ie C JJICKTPOHHBIMU IMOMCKOBBIMU CUCTEMAMMU;



COOTHOCHUTD IMOJTYYCHHBIC PE3YJIbTAaThl IOUCKA CO cBOCH JACATCIIbHOCTBIO.

Kommynuxamuenwie YY/[

9.YMeHune opraHu30BBIBaTh yUeOHOE COTPYIHHYECTBO M COBMECTHYIO JCSATEIBHOCTD C YUUTEIEM
¥ CBEPCTHHUKAMU; pabOTaTh MHAMBUIYAIBHO U B TPYIIE: HAXOIUTH 0O0IIIee peleHne U
pazpemiaTh KOHQIUKTHI HA OCHOBE COTJIaCOBAHUS MMO3ULIUI U yueTa HHTepecoB; GOpMyIUPOBATh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHeHHUE. OOyUaroluiicss CMOXKET:

OIIpEAEIATh BO3MOKHBIE POJIM B COBMECTHOM

NESITENIbHOCTH;

UTpaTh ONPEACIICHHYIO POJIb B COBMECTHOM

NEeSATEIbHOCTH;

NPUHUMATh TIO3UIUI0 cOOeceHUKa, MOHUMAs MO3UIMI0 APYroro, pa3jiuyarb B €ro
peun: MHEHUE (TOUKY 3peHUs), TOKA3aTeIbCTBO (ApryMEHTHI), PaKThI, THTIOTE3bI, aKCHOMBI,
TEOPUH;

ONpeNeNsATh CBOU ACHCTBUSA U JEHUCTBUS TAPTHED;

CTPOUTH MIO3UTUBHBIC OTHOIICHHUS B TIpoIIecce YIeOHOH 1 MO3HABATEIBHOM NesTEILHOCTH;
KOPPEKTHO U apryMEHTHUPOBAHHO OTCTauBaTh CBOIO TOUKY 3pEHUs, B AUCKYCCUU YMETh
BBIIBUTaTh KOHTPAPTyMEHTHI, niepedpasupoBaTh CBOIO MbICIIb;

KPUTHYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IpHU3HAaBaTh
OMMO0YHOCTH CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

npeJyIarath albTepHATHBHOE PEIICHHE B KOHPINKTHON
CUTYallUu; BBIJICJIATH OOIIYIO TOUKY 3PEHUS B TUCKYCCHUH;

JIOTOBAapUBaThC O TMpaBWIaX UM BOIpocax Uil OOCYKAEHUS B COOTBETCTBUU C
IIOCTaBJIEHHOW Mepe/ TPYNIoN 3a1adei;

OpraHM30BBIBATH y4eOHOE B3aUMOJICHCTBUE B rIpynne (omnpeaensTh oOmue ey,
pacnpenensaTh POy, JOroOBapuBaThCs APYT € APYTOM H T. 11.).
10.YMeHne OCO3HAaHHO HCIIOJIB30BAaTh pEYEBBIE CPEICTBA B COOTBETCTBMM C 3aJaduei
KOMMYHHUKAIUH JUIsl BBIPAXKEHHSI CBOUX YYBCTB, MBICIEH W MOTPeOHOCTEN AJIs TUIAaHUPOBAHUS U
pPEeryJsilUA CBOEU AEATENBHOCTH; BJIAJCHHE YCTHOM M NMHCBMEHHOM PEYbI), MOHOJIOIMYECKOU
KOHTEKCTHOU peubto. O0ydaroLuiics CMOXKET:

OTIpeIeNIATh 337a4y KOMMYHHKAIIMM U B COOTBETCTBUU C HEH OTOMpATh peyeBbIe CPEJICTBA;

0TOMpPATh U UCHOIH30BATh PEUYEBBIE CPEJCTBA B MPOIIECCE KOMMYHHUKAIIUU C IPYTUMHU

JFOIBMH (JTMAJIOT B TIape, B MAJIOH TPYMIE U T. 11.);

NpPEJCTaBIATh B YCTHOM WM NUCHbMEHHOW (opMe pa3BepHYTHIH IUIaH

COOCTBEHHOM IEeSTEILHOCTH,



BBICKa3bIBaTh M OOOCHOBBIBaTH MHEHHE (CY)KICHHE) W 3alpaliiBaTh MHEHHE

MapTHEpa B paMKax Juajora;

MIPUHUMATD PEIICHUE B XOJI€ AUAJIOTA U COTJIACOBBIBATH €r0 ¢ COOECETHUKOM.
11.®@opmupoBaHue U pa3BUTUE KOMIIETEHTHOCTH B 00JIACTH MCHOJIb30BaHUS MH(OPMALMOHHO-
KOMMYHUKAITMOHHBIX TexHoJorui (manee — MKT). OOyuaromuiicst CMOXKeET:

I[EJICHAIIPABJIICHHO HMCKaTh W WMCIOJIb30BaTh HH(OPMAIMOHHBIE PECYpChl, HEOOXOAUMBIC
JUTSL pEIICHUS YUeOHBIX M MPAKTUIECKHX 3a71a4 ¢ moMotnbio cpeacts UKT;

BbIOUpaTh, CTPOUTHh U HCHOJb30BaTh aJEKBAaTHYI0 HWH(OPMALMOHHYIO MOJENIb IUIs
nepesayd CBOMX MBICIICH CpelicTBaMU €CTECTBEHHBIX U (POPMANIbHBIX S3BIKOB B COOTBETCTBHHU C
YCJIOBUSIMU KOMMYHUKAIIUH;

BBIICTISITh MH(DOPMAIIMOHHBIA AacCTeKT 3aJadd, ONEPUPOBATH JAHHBIMH, HCIOJIH30BaTh
MOJIeJIb pelIeHHs 3a/1a4H;

UCIIONIb30BAaTh  KOMIIBIOTEPHBIE TEXHOJOTHUU I pelieHus HUHDOPMALMOHHBIX H
KOMMYHUKAIIMOHHBIX Y4Y€OHBIX 3a/lad, B TOM 4YHUCJE: BBIUYMUCIEHUE, HANMCAHUE JOKJIA/IOB,
pedeparos, co3iaHue Npe3eHTauui 1 1p.;

UCIOJIb30BaTh HH(POPMAIUIO C YYETOM ITHUECKUX U MPABOBBIX HOPM.

IIpenmeTrHble pe3yJibTaThl.
YuyeHuk HayuuTcs

DJieMeHTHI TEOPUH MHOKECTB M MATEMATHYECKOI JIOTHKH

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSTHUSMH: MHOXXECTBO, JIEMEHT MHOKECTBA,
IIOAMHOXKECTBO, HpI/IHaI[J'Ie)KHOCTI);

®  33/71aBaTh MHO>KECTBA MEPEUHUCICHUEM UX 3JIEMEHTOB;

® HAXOAWTH MepeceueHne, 00beTMHEHHE, TOJIMHOKECTBO B MPOCTEUIITUX CUTYAIIUAX;

e omepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSMU: OIpeAeNeHHE, aKCHOMa, Teopema,
JIOKa3aTeIbCTBO;

® [PUBOAUTH IIPUMEPHI U KOHTPIPUMEPBI JJIS TOATBEPKACHUS CBOMX BBICKA3bIBAHUN.
B noBceqHeBHOM JKU3HU U NIPU U3YYEHHH APYTUX MPEAMETOB:

®  ICIIOJIb30BaTh Trpaduueckoe MPeICTaBICHHE MHOXECTB MM OMHCAHUS PeaTbHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB.

Yucaa
e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHSMH: pPallMOHAIBHOE  YHUCIIO,
apudMeTHIeCKU KBaJIpaTHBIH KOPEHB;
L] BBIITOJIHATH OprrJ'IeHI/IC paI_H/IOHaJ'II)HBIX YUCEJI B COOTBECTCTBUH C HpaBI/IJ'IaMI/I;
® OIEHMBATh 3HAYEHUE KBAIPATHOTO KOPHSA U3 MOJIOKUTEIBHOTO LIEJIOr0 YHCIIA;

® pAaCMO3HAaBaTh PAllMOHAIBHBIE U UPPALMOHAIBHBIC YUCIIA;



® CpaBHUBAThH YHUCIA.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:
® OLICHUBATh PE3YJIbTATHI BBIYMCICHUN MIPU PEIICHUH MPAKTUYECKUX 3a/1a4;
®  BBINOJHATH CPABHEHHE YMCEN B PEATIbHBIX CUTYAIUAX;
® COCTaBJIATH YHCJIOBBIC BHIPAKEHUS TP PELICHUU MTPAKTUUECKHX 3aJ1a4 U 3a7a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.
ToxnecTBeHHbIE TPe0OPaA30BaAHUS
e BrInosHATH HECIOKHbIE TPE0OPa30BaHUS AJIsl BEIUMCICHUS 3HAUEHUH YHUCIOBBIX
BBIPAKEHMI, COAEPKALIUX CTEIEHU C HATYPAJIbHBIM [10KA3aTEIEM, CTEIIEHH C LIEJIBIM
OTPHULIATEIILHBIM TTOKA3aTeNeM;
®  BBINOJIHATH HECJIOKHBIE MPe0Opa30BaHMs 1IEJIbIX BRIPAXKEHUI: PACKPBIBATh CKOOKH,
IPUBOJUTH MOAOOHBIE CIIaraeMble;
BBITIOJTHSATH HECIIOKHBIC TPEOOPa30BaHUsI IPOOHO-TMHEHHBIX BRIPAKEHUHN M BRIPAKEHUH C
KBaJPAaTHBIMU KOPHSIMH.
B noBceqHeBHOM KU3HM U NIPU U3YYEHUH APYTUX MPeIMETOB:
® [IOHMMAaTh CMBICII 3aIIMCH YKCIIa B CTAHAAPTHOM BH/JIE;
e OmnepupoBaTh Ha HA30BOM YPOBHE MOHATHUEM «CTAaHAAPTHAS 3aMUCh YHUCTIAY.
YpaBHeHUs] M HEPABEHCTBA
e OmnepupoBaTh Ha 0230BOM YPOBHE MOHITHIMH: PAaBEHCTBO, YHCIOBOE PABEHCTBO,
YpaBHEHUE, KOPEHb YPABHEHMSI, pELICHUE YPABHEHU S, YUCIOBOE HEPABEHCTBO,
HEPaBEHCTBO, PEIICHNE HEPABEHCTBA,
® TIPOBEPATH CIIPABEIIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;
® pelaTh JUHEHHbIE HEPABEHCTBA U HECIOXKHBIE HEPABEHCTBA, CBOJSIINECS K
JINHEHHBIM;
® pelIaTh CUCTEMbI HECIOXKHBIX JTUHEHHBIX YPaBHEHUMN, HEPABEHCTB;
® MPOBEPATH, ABISAETCS U TaHHOE YUCIIO PEIICHHEM YpaBHEHUs(HEPABEHCTBA);
e pemiaTh KBaJpaTHBIE ypaBHEHUS 10 (PopMyIie KOpHEH KBaJPaTHOTO YpaBHEHUS,
® U300pakaTh PEIICHUS HEPABEHCTB U UX CHCTEM Ha YHUCJIOBOU MPSMOM.
B noBcenHeBHOI *KU3HU U NIPH U3YYEHUH APYTUX NPeIMETOB:
® COCTaBJIATH M peIIaTh JIMHEHHBIC YPaBHEHUS MTPH PEIICHUH 3a/1a4, BOZHUKAIOIIUX B
IPYTUX y4eOHBIX MpeAMETax.
DOyHKIUHA
e Haxonuts 3HaueHrne QyHKINUU N0 3aJAaHHOMY 3HAYCHHIO apTyMEHTAa;

® HAaXOJUTb 3HAUCHUC apryMCHTA 11O 3aJaHHOMY 3HAYCHUTIO (I)YHKI_II/II/I B HCCJIOXKHBIX



CUTYyalUsX;

OIpeNeNATh OJ0XKEHNE TOUKH 110 €€ KOOpIMHATaM, KOOPAUHATHI TOUKH 110 €€
HOJIOKEHHIO HAa KOOPJMHATHOMU IIOCKOCTH;

no rpaduKy HaxoOuThb O00JacTb OIPEIeICHUsl, MHOXECTBO 3HAYCHUH, HYJIH
dyHKiHH;

IPOBEPATh,  SIBJIAETCS JIU JaHHbIN rpaduk rpadukoM 3aJaHHON QyHKIMH
(JTMHEWHOM, KBaJpaTHYHOU, OOpaTHON MPOMOPIIUOHAIBHOCTH);

onpenenaTh NpuOaMKEHHbIE 3HAUEHUSI KOOPJMHAT, TOUKU IlepeceyeHtst rpauKkoB
dyHKImiL;

omnmepupoBath  Ha  0a30BOM  YpPOBHE  TOHATHSMH:  IIOCIIEAOBATEIBHOCTH,
apudMeTHIECKas IPOrPECCHsl, TEOMETPHUYECKAs IIPOTPECCHS;

pemath 3aJadyd Ha IPOrPECCHM, B KOTOPBIX OTBET MOXET OBITh HOJIYy4YeH

HETIOCPE/ICTBEHHBIM ITOJICYETOM 0e3 TpUMEHEHHS (PopMyI.

B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX MPeIMETOB:

® UCIOJIb30BaTh TpaMKu peasbHBIX MPOIECCOB M 3aBUCUMOCTEH I OMpeneieHuUs
X CBOWCTB (HauOOINbIINE U HAUMEHBIINE 3HAYCHHS, MMPOMEKYTKH BO3pACTaHHS U

Y6BIB8,HI/IH, 00J1aCTH MOI0KUTEIBbHBIX U OTPpHULATCIIBHBIX 3HAYCHUH I/IT.H.);

UCIIOJIb30BaTh CBOMCTBA JTMHEHHON (QYHKIMH U ee TpaduK MPH PELICHUU 3aa4 U3

JIPYTUX y4EOHBIX MIPEIMETOB.

CraTucTHKAa U Teopus BCPOHTHOCTeﬁ

HNmeTts nNpeaACTaBJICHUE O CTATHUCTUYCCKUX  XAPAKTCPUCTHUKAX, BCPOATHOCTH

CITy4altHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

NPEJICTaBIIATh JaHHBIE B BUJIE TaOIHII, JUarpamm, rpa(uKos;
YUTaTh UH(OPMAIIHIO, TPEICTABICHHYIO B BUJIE TaOIUIIbI, IUarpaMMbl, rpaduka;

OLICHUBATL BEPOATHOCTDH COOBITHS B HpOCTCﬁH.IHX CIIydasx,

HUMCETDb NPCACTABJICHUC O POJIK 3aKOHA OOJIBIIIMX YKCEII B MACCOBBIX SIBIICHUSX.

B noBceHeBHOM KU3HHM M IPH M3Y4YCHHH APYTUX NPEIMETOB:

HUMETH NPCACTABIICHUC O POJIK IIPAKTHUYCCKU JOCTOBCPHBIX U MaJIOBEPOATHBIX

COOBITHI;

OIICHUBATh BEPOATHOCTH PCAJIbHBIX COOBITHH U ABJIECHUH B HECIIOKHBIX CUTyalluAgX.

TekcroBbIe 3a0a4n

e Pemarh HECITOKHEIC CIOKETHBIC 3aaa4M pa3HbIX TUIIOB HA BCC apI/I(bMeTI/I'-IeCKI/Ie

JIeHCTBHS,

® CTPOUTH MOJIEJb YCIOBHUSA 3a/1a4M (B BUJE TaOIHIIbI, CXEMBI, PUCYHKA WM YPaBHEHHUS), B



KOTOPOH J1aHbl 3HAUYEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHbIX BEJIMYMH, C LEJIbIO TOUCKA
pelLIeHHs 3a]1a4u;
®  OCYILECTBJIATh CIIOCOO MOKMCKA PEIIEHHs 3a/1a4l, B KOTOPOM PACCYKAECHUE CTPOUTCS OT
yCIIOBHA K TPeOOBAaHUIO MM OT TpeOOBaHUSA K YCIOBUIO;
® COCTaBJIATH IUIaH PELICHUS 33]1a4H;
®  BBIIEJATH ATAllbl PELICHUS 3aa4y;
® UHTEPIPETHPOBATH BEIYUCIUTEIbHBIC PE3YIbTATHI B 33]1a4€, UCCIIEJOBATh MOIYYEHHOE
pelLlIcHHE 3a7a4H;
® 3HaTh pa3IMuyUe CKOpPOCTEH 00bEKTa B CTOSIUEH BOJE, IPOTUB TEYEHUS U 110 TEUECHHUIO
peKu;
e pelaTh 33Ja4d Ha HAXOXKJCHHUE YaCTH YHUClla U YMcia 10 €ro 4acTH;
e pelarh 33Ja4u pa3HbIX TUIIOB (Ha paboTy, HA MOKYIKH, HA IBUKEHUE), CBA3BIBAIOIINX
TPH BEJIMYMHBI, BEICTSTH 3TH BEIMYNHBI M OTHOIICHHUS MEXTy HUMH;
® HAXOJAUTh MPOLEHT OT YKCIa, YUCIIO MO MPOLEHTY OT HEro, HaXOAUTh MPOLEHTHOE
CHU)KEHME WJIM MTPOLIEHTHOE MOBBIILIEHUE BEIMYMHBL;
e pelarh HECIOKHbIE JIOTHYECKHE 3a7a4l METOJIOM PACCYXIAECHUH.
B noBcegHeBHOIi :KM3HU M PU U3YYeHUH IPYTUX NPeAMETOB:
® BBIJIBUTaTh TMIIOTE3bl O BOZMOKHBIX MPE/IEIbHBIX 3HAUEHUSIX UCKOMBIX B 3a/1a4€ BEITUYUH
(enatb NPUKUIKY).
MeToabl MaTeMAaTHKH
e BpiOupare NOIXOASNIMA WM3YyYCHHBIH METOJN Ui pEIICHHs HW3YYeHHBIX THUIIOB
MaTeMaTHYeCKUX 3a/]ad;
e IlpuBomuTh npHUMEPH MATEMATHYECKUX 3aKOHOMEPHOCTEHM B  OKpYXKarollen
JeMCTBUTENIBHOCTH M IPOU3BEACHUAX UCKYCCTBA.
Hcropust MaTeMaTHKHU
e OnwuceiBaTh OT/ENbHBIE BBIIAIOLIMECS PE3YNbTaThl, MOJIYYEHHBIE B XOJE Pa3BUTHS
MaTeMaTHKH KaK HayKH;
®  3HATh NPUMEPHI MATEMAaTHUECKUX OTKPBITUH U UX aBTOPOB, B CBS3U C OTEUECTBEHHOM
Y BCEMHPHOHN UCTOpUEN;
® [IOHUMAaTh POJIb MAaTEeMaTUKHU B pa3BuTuu Poccuu.

YuyeHuk INOJIVIUT BO3MOKHOCTb HAVIUTLCH

JJIeMeHThI TEOPHMH MHOKECTB U MATEMATHYeCKOM JIOTUKH
e OmnepupoBaTh TMOHATUSIMH: MHOXXECTBO, XapaKTEPUCTHUKH MHOXKECTBA, DJIEMEHT

MHOXECTBA, IMIYCTOC, KOHCYHOC U OECKOHEUHOE MHOXKECTBO, ITIOJMHOXECTBO,



MPUHA]JICKHOCTb, BKIIIOUEHUE, PABEHCTBO MHOXKECTB;
N300pakaTh MHOKECTBA M OTHOIIICHHSI MHOKECTB C TTOMOIIBIO KPYroB Diijiepa;
OIEpUPOBATh MOHATUSMU: BbICKa3bIBaHUE, UCTUHHOCTh M JIO)KHOCTb BBICKA3bIBAHUS,
CIIOXKHBIE W TPOCTbIE BBICKA3bIBAHMS, OTPHUIIAHUE BBICKA3bIBAHUN; HMCTUHHOCTb H
JIO’KHOCTh YTBEPKJEHUS M €ro OTPHUIAHHUS, ONEPALMM HAJl BHICKA3bIBAHUSMU: U, WIIH,
HE; YCIIOBHBIE BBICKa3bIBaHUS(MMILTUKALINH );

CTPOUTH BBICKA3bIBAHUS C UCIIO0JIB30BAHUCM 3aKOHOB anre6pm BBICKA3bIBaHUM.

B noBceqHeBHOM KH3HHA U IpU U3YYCHUH APYIrUX NPEAMETOB:

Yucna

CTPOUTH PACCYKJICHUs HA OCHOBE UCIIOJIb30BaHUs IIPABUJI JIOTUKH;
UCIIOJIb30BAaTh MHOXKECTBA, OTIEPAINU C MHOXKECTBAMHU, MX TpapuuecKoe MpeaCcTaBICHUE
JUISL OIMCAHMsI pEaJIbHBIX ITPOLIECCOB U SBJICHUH, IPU PELICHUU 3a/1a4 IPYTUX Yy4eOHBIX

npeaAMCTOB.

OnepupoBaTh MOHATUSAMHU: MHOXECTBO, MHOXKECTBO LIEJBIX YHCEN, MHOXECTBO
paLlMOHATIBHBIX YMCEN, HMPPALMOHAIBHOE 4YHCIIO, KBaJPaTHBIM KOpEHb, MHOXECTBO
JEHCTBUTENBHBIX YHCEN, TEeOMETpUYecKass HWHTEpIpeTalus HaTypajibHbIX, LEIbIX,
PaLMOHAIbHBIX, IEHCTBUTENIBHBIX YHCET;

BBITNOJIHATH OKPYTJIEHUE PallMOHAIbHBIX YUCEII C 33JaHHON TOYHOCTBIO;

CpaBHUBATh JICHCTBUTEJIbHBIEC YHCIIA PA3HBIMU CIIOCOOAMU;

YIOPSI0YMBATh YKCIIa, 3allUCAHHbIE B BUIE OOBIKHOBEHHON M JECSITUYHOMN 1podu,
YKClla, 3a[IMCaHHbIE C UCTIOIb30BAaHUEM apU(PMETHUECKOT0 KBaIpaTHOTO KOPHS;
HaxoauTh HOJl u HOK uucen pa3HbiMu crioco0amMH U MCIIOJIb30BaTh UX MPU PELICHUN

3aaad.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

BBITNOJHATH U OOBSCHATH PE3YyIbTaThl CPABHEHHUS PE3YJIbTAaTOB BHIYMCIECHUHN NpU
peLIeHUH MPAKTUYECKUX 3a/1a4, B TOM YHUCIIe PUOIMKEHHBIX BBIUNCIEHUH, UCTIONb3Ys
pa3Hble cr1ocoObl CPaBHEHMI;

3alKChIBaTh, CPABHUBATD, OKPYIJISATh YNCIOBBIE IaHHBIE PEAJIBHBIX BEJIUYHH C
HCIIOJIb30BAaHUEM Pa3HBIX CUCTEM MU3MEPEHUS;

COCTaBIAATh U OLIGHUBATh Pa3HbIMU CIIOCOOAMU  YHCIIOBBIE BBIPAXKECHUS

IIPU PEIIeHNU IPAKTUYECKUX 33/1a4 U 33/1a4 U3 APYruX y4eOHBIX MPEIMETOB.

ToxknecTBeHHBIE PEOOPAZOBAHUS



OHepI/IpOBaTB IMOHATHAM CTCIICHU C LCJIBIM OTPULATCIBHBIM ITOKA3aTCIICM;

BBITIOJIHATD Pa3JIOKCHHUC MHOTOYJICHOB HAa MHOXKUTCIIM OAHHUM U3 CII0CO00B: BEIHECEHHE
3a CKOOKY, IpyIIIHPOBKA, UCIIOJIb30BaHHE (POPMYJI COKPAIIEHHOTO YMHOKCHHUS;
BBITOJIHATH MPEOOPA30BaHMSI BEIPAXKECHUH, COJIEPKAIINX CTENICHHU C LIETBIMH
OTPULIATEIBHBIMH MTOKA3aTENIIMH, IEPEXOIUTh OT 3aIlUCH B BUJIE CTETICHU C IIEJIBIM
OTPHULIATEIBHBIM ITOKa3aTeNIeM K 3allUCH B BHJIE Ipo0H;

BBINIOJHATH MPE0Opa30BaHus APOOHO-PAMOHAIIBHBIX BRIPAXKEHUH: COKpaleHne qpooei,
IpUBEIeHHUE alNredpandeckux Apo0eil k o0IeMy 3HaMEHATEN0, CII0KEHHE, YMHOKEHHUE,
neneHue anredpanyeckux ApoOei, Bo3BeieHNE anreOpandeckoi Jpodu B HATypaJIbHYIO U
IeTTYI0 OTPUIATEIEHYIO CTEIICHB;

BBITOJIHATH MPEOOPa30BaHMs BEIPAKEHUH, COJIEpKAIUX KBaIpaTHbIE KOPHH;

BBIACIIATh KBaApaT CyMMBI WM PA3HOCTU ABYYJICHA B BBIPAKCHHUAX, COACPIKAIINX
KBaJpaTHbIC KOPHU;

BBIINOJIHATH peo0pa3oBaHusl BIPAXKEHUN, COJEPKAIIMX MOYJIb

B noBceHeBHO KU3HM U NIPH U3YYEHHH APYTUX NMPeIMETOB:

BBITIOJIHATh ~ TPeoO0pa30BaHUs U ACUCTBUS ¢ OYKBEHHBIMU BBIPAKEHHUSIMH, YHCIIOBBIC
KO3(pPULIMEHTHI KOTOPBIX 3aMCAHbl B CTAHAAPTHOM BH/IE;
BBITNOJIHATH peoOpa3oBaHus alreOpanueckux BBIPAKEHUIN IIPU PEILICHUU 3a1a4 APYTrux

y‘le6HBIX MpeaAMCTOB.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh NOHATUSAMU: ypaBHEHUE, HEPABEHCTBO, KOPEHb YPABHEHUS, PELLICHUE
HEpaBEHCTBA, PAaBHOCUJIbHbBIE YPAaBHEHMsI, 00J1aCTh ONPE/IeNCHHs YPaBHEHUS
(HepaBeHCTBA, CUCTEMbl YPaBHEHUI UM HEPABEHCTB);

pelaTh KBaJpaTHbIE YPABHEHUS U YPABHEHUS, CBOAUMBIE K KBaIpaTHBIM C IIOMOILBIO
TOKJIECTBEHHBIX MpeoOpa30oBaHMii;

pemarh JpoOHO-IMHENHbIE YPaBHEHUS;

peaTh pocTeiilie HppalMoHATbHEIE YpaHeHus Buaa f f (X) = a, \/” f(x)= \/” 9(x);

pemaTh ypaBHEHHS BUIA x"=a :

peliaTh ypaBHEHUS ClIOCOO0M pa3NioKEeHUs Ha MHOXKHUTENIN U 3aMEHBI IEPEeMEHHOM;
UCIIONIb30BAaTh METOJl WHTEPBAJIOB MJISl PEIICHUS LENbIX H JPOOHO-PAIlMOHATBHBIX
HEPABCHCTB;

peliaTh JIMHEeWHbIE YpaBHEHUS U HEPABEHCTBA C MTapaMeTPaMu;

peliaTh HECIIOKHBIC KBAAPATHBIC YPABHCHHUA C ITAPAMCTPOM;



pelaTh HECJI0KHBIE CUCTEMBI JIMHENHBIX YPAaBHEHUH C IIapaMETPaMHU;

peliaTh HECCIIOKHBIC YPAaBHCHHA B ICJIBIX YUCIIAX.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

COCTABJIAITh U PEIaTh KBAJAPATHHIE YPABHECHMsI, YPABHEHHUs, K HUM CBOJSIIUAECH,
HEPABEHCTB IMPH PEHICHUHU 3a/1a4 IPYTUX y4eOHbBIX MPEAMETOB;

BBITOJIHATH OLEHKY MPaBI0No00us pe3yIbTaTOB, OJYyYaeMbIX IPU PELLICHUN
KBaJIPaTHBIX YPaBHEHUI U HEPABEHCTB MPH PEIICHUH 3a]a4 JPYTUX Y4eOHBIX
IIPEAMETOB;

BbIOMpATh COOTBETCTBYIOLINE YPABHEHHUSI, HEPABEHCTBA UM UX CUCTEMBI JIJIsI
COCTABJICHUSI MATEMATUYECKON MOJIEIIN 3aIaHHON PEAIbHOW CUTYallMU WU IPUKIIaJHON
3a/1a4y;

YMETb UHTEPIPETUPOBATH MTOIYUECHHBIN IPU PEILIEHUH YPABHEHUs, HEPAaBEHCTBA WJIN
CHCTEMBI pE3yJIbTaT B KOHTEKCTE 33IaHHON pEAJIbHON CUTYyallMy WIN MPUKIATHON

3aJ1a4H.

DOyHKIUHA

OnepupoBaTh NOHATUAME: (PYHKIIMOHATbHASI 3aBUCUMOCTD, QYHKIHS, rpaduk GyHKIUH,
crocoOsbI 3a7anns (YHKIUU, apTYMEHT M 3HaYeHHEe (QYHKIINU, 00JIaCTh ONpeIeIeHuUs 1
MHOKECTBO 3HAYCHUM (HYyHKIIHH,

UCCIenoBaTh (PYHKIMIO 1O e€ rpaduKy.

CTpOUTH TpaduKU JTUHEHHOHN, KBaApaTUIHON (YHKIUI, 0OpaTHOM MPOMOPLUOHAIBHOCTH,

GyHKIIMM BUA: y=a+XL+b, y =~/x,y=%x, y=|x;

Ha IpUMepe KBaJpaTUIHON (YHKIMH, UCII0JIb30BATh MTpeoOpa3oBanus rpaduka GyHKINH
y=f(x) s nocrpoenns rpagukoB GYHKUUA y — af (kx +b)+c

COCTaBJISITh YPABHEHMsI MPSIMON 1O 3aJJaHHBIM YCJIOBUSM: MPOXOJAIIEH depe3 ABE TOUKH
C 33JaHHBIMM KOOpAMHATaMH, INPOXOASAIIEH Yepe3 NaHHYK TOYKY W Iapajule]IbHOU
JAHHOM IPSMOM;

uccie10BaTh QYHKIHIO 110 €€ TpauKy;

HaXOJUTh MHOXECTBO 3HAUYEHUH, HYJIU, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH
KBaJPaTUYHON (DYHKIINH;

ONEepUpOBATh  TMOHATUAMHU:  IIOCIIEAOBATENBbHOCTh, apuU(MeTHUecKass IpOorpeccus,
reoMeTpHUecKas IPOrpeccus;

peuiaTh 3aia4n Ha apI/I(bMCTI/I‘-ICCKYIO U TCOMCTPUICCKYIO ITPOTrPECCHUIO.



B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

WJUTIOCTPUPOBATH C MOMOIIBIO Ipadrka pealbHyI0 3aBUCUMOCTh WITU MPOIIECC MO UX
XapaKTepUCTUKAM;

UCIIOJIb30BaTh CBOMCTBa U rpaduk KBagpaTUYHOW (YHKIUU NpPU PELICHUU 3a7ad U3

JIPYTUX y4eOHBIX MPEIMETOB.

TexcToBbIE 3a1a4H

Pemiate npocTele U CI0XKHBIE 3a/1a4H1, a TAKXKE 33a4d IOBBIIIEHHON TPYIHOCTH;
MCII0JIb30BaTh pa3Hble KpaTKUE 3allCH KaK MOJIENM TEKCTOB CIOXKHBIX 3aJad M 3a1ad
HOBBIIIEHHON CJIO)KHOCTU JJIi IOCTPOCHHs ITOMCKOBOM CXEMbl M peIleHHs 3ajad,
BbIOMpPATh ONTUMAIBHYIO JJIi pacCMaTpUBAacMOM B 3aJaye CUTyallud MOJENb TEeKCTa
3a/1a4i;

pasinyath MOZENIb TEKCTa W MOJEIb pElIeHHs 3aJaud, KOHCTPYUPOBaThb K OJHOM
MO/JIEJIM PELICHUs CIOXKHBIX 3aj]ad pa3Hble MOJIEIH TEKCTa 3aJ1auH;

3HATh U MIPUMEHATH JBa CIIOCO0a MOMCKa peleHus 3aaa4 (0T TpeOOBaHUS K YCIOBUIO U
OT YCJIOBHS K TPEOOBAHHMIO);

MOJIEJIMPOBATh PACCYKICHUS MPU IIOUCKE PEILIEHUs 33a]a4 C IOMOIIbIO Tpad-CXEMBI;
BBIJICJIATH 3TAIlbl PELICHUS 3a7a4l U COJEpKAHNUE KaXJI0ro ITara;

yYMETh BbIOMpATh ONTHUMAJIbHBIA METOJ PELIeHUs 33aJaud U OCO3HaBaTh BHIOOp METO/a,
paccMaTpuBaTh pa3IUYHbIE METOJbl, HAaXOIUTh pa3Hble pEIIeHUs 3aJayd, €cliu
BO3MO>KHO;

AHAJIM3UPOBATH 3aTPYAHECHHUS [IPH PELICHNUH 33]1aY;

BBINOJIHATh pa3jMyHble NpeoOpa3oBaHMs MPEUIOKEHHOW 3ajjaud, KOHCTPYHPOBATh
HOBBIE 3aJ]aud U3 JaHHOM, B TOM YHCJIE OOpaTHBIE;

MHTEPIPETUPOBATh BBIUMCIUTEIbHBIE PE3YIBTAThl B 3a7a4e, UCCIEN0BATh MOJIYyYEHHOE
pelIeHre 3aauu;

AQHAJIN3UPOBATh BCEBO3MOXKHBIE CUTYAllUH B3aUMHOT'O PACIONOXKEHHS IBYX OOBEKTOB U
M3MEHEHUENXXapaKTePUCTUKIIPUCOBMECTHOM/IBKEHU U (CKOPOCTh,BPEMS,PACCTOSTHUE).
OpUpElIeHUH 3aJad Ha JIBWKEHHE JIByX OOBEKTOB Kak B OJHOM, Tak M B
IIPOTUBOINOJIOKHBIX HalPaBICHUIX;

MCCIJIEI0BATh BCEBO3MOXKHBIE CUTYallMW IPU PELIEHUM 3ajad Ha JIBUJKEHUE IO PEKeE,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

pewath pa3sHOOOpa3HbIe 3a/1a4l «HA YacTh»;

peliaTh 1 000CHOBBIBATH CBOE PEIlIEHUE 3a]1a4 (BBIAEIATh MaTEMaTHUYECKYI0 OCHOBY) Ha

HAaXOXXIACHUC YaCTU YHUCIIa W YHCJIa MO €0 4YaCTU Ha OCHOBC KOHKPCTHOI'O CMBICIIA



npobu;

e OOBSCHATh WIACHTUYHOCTH 3aJad PAa3HBIX THUIIOB, CBS3BIBAIOIIUX TPH BEIHYUHBI (HA
paboTy, Ha MOKYIKH, Ha JBM)KCHHUEC), BBIACISATH 3TH BEJIMYUHBI M OTHOLICHHUS MEXITY
HUMH, NPUMEHATh WX INPH PEHICHWW 3a7ad, KOHCTPYHUPOBATh COOCTBEHHBIC 3ajay
yKa3aHHbBIX TUIIOB;
e BJAJICTh OCHOBHBIMU METOJ/IaMH PEIICHUS 3a/1a4 HAa CMECH, CIUIaBbl, KOHIICHTPAIIUH;
e pemarh 3aJa4d Ha MPOILEHTHI, B TOM YHCIE, CJIOXHBIC MPOIEHTHI ¢ 0OOCHOBAaHUEM,
UCTIOJIB3YS pa3HbIE CIIOCOOHI;

e pemiath JIOTMYECKHE 3a7audl Pa3HbIMHU CIIOCOOAMH, B TOM YHCIIE, C ABYMS OJOKaMHU H C
TpeMst OJIOKaMH JaHHBIX C TOMOIIBIO TAOJIHII;

e pemiarh 3aJa4M 110 KOMOMHATOPUKE U TCOPHH BEPOSTHOCTEH HAa OCHOBE MCITOJIb30BAHMSI
U3Yy4EHHBIX METOIOB U 0OOCHOBBIBATH PEIICHUE;

® pemiaTh HECIOKHBIC 3a/1a4H 10 MATEMATHIECKOM CTaTHCTUKE;

® OBJIJICTh OCHOBHBIMH METOJaMH PCIICHUS CIOKCTHBIX 3ajJad: apuPpMETHUCCKUH,
areOpandyeckuii, mepedop BapHAHTOB, TEOMETPUUCCKUH, rpadUIeCKHil, IPUMEHSITh UX
B HOBBIX 110 CPaBHEHHIO C M3yYCHHBIMH CUTYaIIHSIX.

B noBceHeBHOI ;KM3HM M NIPU U3YYE€HHH JPYTUX NPEAMETOB:

® KOHCTPYMPOBATh HOBBIC JUIS JIAHHOW 3ajJ]aul 3aJauyHble CHUTYaIlMHd C YUETOM peaIbHBIX
XapaKTEePUCTHK, B YACTHOCTH, MPH PEIICHUU 3a/1a4 Ha KOHIICHTPAIlMH, YYUTHIBAThH
IUIOTHOCTh BEIIECTBA; PEIlaTh M KOHCTPYUPOBATH 3aqadyd Ha OCHOBE PACCMOTPCHHUS
peabHBIX CUTYAIIHiA, B KOTOPBIX HE TPEOYETCS TOUHBIN BBIYHCIUTEIBHBIN PE3yJIbTaT;

e pemiaTh 33JaYd Ha JBM)KEHHUE IO PEKE, pacCMaTpUBas pa3HbIe CHCTEMBI OTCUETA,;

e KOHCTPYMPOBATh 3aJJaUHbIC CUTYAIMH, TPUOIHKEHHBIC K PEaIbHOM JeHCTBUTEILHOCTH.
CTaTHCTHKA U TeOPHUsl BEPOATHOCTE#

e OrmepupoBarh MOHATUSAMHU: CTOJOYATHIE M KPYrOBbIe JHArpaMMBbl, TAOJHIIbI JTaHHBIX,
cpennee apudmernueckoe, MearaHa, HauOOJIbIIee U HAMMEHBIIIEEe 3HAYCHHS BBIOOPKH, pa3mMax
BBIOOPKH, TUCTICPCHS U CTAHJAPTHOE OTKJIOHEHHE, CITyJaiiHasi NU3MEHUNBOCTB;

e M3BJICKATh HH(OPMAITUIO, TPEIICTABICHHYIO B TA0JIMIaX, HA JMarpaMmmax, rpadukax;

® COCTaBJISATh TAOJUIIBI, CTPOUTH THArPAMMBbI U TPaQHKH Ha OCHOBE JaHHBIX;

OIEPUPOBATH MOHATUAMU: (PAKTOPUAT YHCIIA, TIEPECTAHOBKH U COUCTAHHUS, TPEYTOJIbLHUK
ITackans;

L4 MPUMCHATH IPaBUJIO IIPOU3BECACHUS ITPU PCIICHUN KOMGI/IHaTOpHLIX 3aaay,



®  ONEpUpOBATH MOHATHUSAMH: CIIyYalHBIA OIBIT, CIy4YailHbI BBIOOP, HCIIBITAHUE,
AJIEMEHTApPHOE CIIy4ailHOe CoObITHE (MCXOJ), KIACCHYECKOe ONpEeIesieHHe BEPOATHOCTH
CJIy4aifHOTO COOBITHSI, OTIEpPALIUU HaJl CITyYaiHBIMH COOBITUSIMU;
®  IpeACTaBIATh MHPOPMAIUIO C IIOMOILBIO KPYyroB Diijepa;
e  pelaTh 33Ja4d Ha BBIYHMCIEHUE BEPOATHOCTHU C MOJICYETOM KOJIMYECTBA BAPUAHTOB C
MOMOIIbI0 KOMOMHATOPUKH.
[ J
B noBceqHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeIMETOB:
® U3BJIEKaTh, UHTEPIIPETUPOBATh U MPEOOPa30BBIBATh MH(OPMALINIO, MPEACTABICHHYIO B
Tablnuax, Ha AuarpamMMmax, rpapukax, OTpa)kalollyl0 CBOMCTBA M XapaKTEPUCTUKU peallbHbIX
MIPOLIECCOB U SIBJICHUI;
® OMpeAeNsTh CTaTUCTUYECKHE XapaKTePUCTHKH BBHIOOPOK IO TabivilaM, Juarpammanm,

Fpa(bI/IKaM, BBITIOJIHATL CPABHCHUC B 3aBUCUMOCTHU OT LECJIH PCIICHUSA 3a1a4U;

L4 OLOCHUBATDL BEPOATHOCTD PCAJIbHBIX COOBITUH U SBJIEHHM.

MeToabl MAaTEMATHKH
e BpiOuparh noaXoAsIMN U3y4YEHHBIA METO AJIsl PELLIECHUS U3yYEHHBIX THIIOB
MaTeMaTHYeCKUX 3a]ay;
® IIPUBOAUTH IPUMEPbl  MATEMATHYECKUX  3aKOHOMEPHOCTEH B  OKPYKaOIIEH
JENCTBUTENBHOCTH U IIPOM3BEIEHUSAX UCKYCCTBA;
HCII0JIb30BaTh MaTEMaTUUECKHUE 3HAHMSI 111 ONIMCAHUS 3aKOHOMEPHOCTEN B OKpYKaroIlen
JNEHCTBUTENBHOCTH U IPOU3BEICHUSIX UCKYCCTBA;
MPUMEHTh NPOCTEHIINE MpPOrpaMMHBIE CPEACTBA M AJNEKTPOHHO-KOMMYHHKAI[MOHHbBIE

CUCTCMBI IIPU PCHICHUH MATEMAaTUUCCKUX 3a/1a4.

2. Conep:xkaHue y4eOHOI0 npeamera

ToxnecTBeHHBIE BHIPAKEHHUSA

Henblie BeIpakeHus

Ksaopammuwiii mpexunen, pasnodxcenue K8aOpamuHo2o mpexuiena Ha MHOXCUMEU.

YpaBHeHUsS M HEPABEHCTBA

YpaBHeHus

Ilpeocmasnenue o pasnocunvnocmu ypasnenuil. Obracmos onpeoenenusi ypasweHus (0diacmo

00Ny CMUMbIX 3HAYEHUL NepeMeHHOLL)
KBagpaTHoe ypaBHeHHe H er0 KOPHH
Pemienne KBaJpaTHBIX YpaBHEHMH: HCHOJb30BaHHE (GOPMYNIBI A HAXOXKICHUS KOpHEl,

epaguyeckull  Memoo  peuwleHus, paslodceHue Ha  MHodcumenu, noobop KopHeu ¢



ucnonvsosanuem meopemsvl Buema. buxeadpammuvie ypaemenus. Ypaewenus, ceooumvle K
JIUHeNHbIM U KeaopamHuuim. Keadpamuvle ypagnenus c napamempom.

JIpoOHO-panuOHAIbHbIE YPABHEHUS

Pemenue mnpocredmumx ApoOHO-TMHEWHBIX ypaBHEHUH. Peuienue OpoOHO-payuoHaibHbix
VPABHEeHUII.

Memoovl pewenus ypagHenuii: mMemoovl PABHOCUNLHBIX NPeoOPA308aHull, Memoo 3aMeHbl

nepemeHnol, epagpuyeckuti memoo. Mcnonvsosanue ceoucmes QyHKYull npu peueHuy ypaeHeHull.

TIpocmetiwue uppayuonanvivie ypasHenus 6uoa «f f(x)=a, \/f (x) = \/g (x).

Ypasnenus suoa X' =a .VYpasnenus 6 yenvix uucnax.

CucremMbl ypaBHEeHUIH

YpaBHeHue ¢ IByMsI iepeMeHHbIMU. JIMHelHOe ypaBHEHHE ¢ IByMs IEpeMEHHbIMU. [Ipsamas kak
epaguueckasn unmepnpemayus IUHEUHO20 YPABHEHUs C 08YMS NePEeMEeHHbIMU.

Pewmenne cucremsl ypaBHEHUM.

Mertompl perieHust CUCTEM JIMHEWHBIX YPABHEHHM C ABYMS IEPEMEHHBIMU: epaghuieckuti memoo,
Memoo CLodHCeHUs1, METO/T TTOICTAHOBKHU.

Cucmembl TUHEUHbIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

HepaBenctBo ¢ mepemeHHol. Obnacmb onpedenenus Hepagencmea (001acmes OONYCMUMbBIX
3HAYEeHULl NePeMeHHOlL).

Ksaopamnoe nepasencmeo u e2o peuwtenus. Pewenue keaopammuvix HepaseHCms.: UCNOIb308aHUe
ceolicme u epaguka KeaopamuyHou @OYHKYuu, Memoo UHMEPBALos. 3anucb peuleHus
K8AOpamHo20o Hepagencmada.

Pewenue yenvix u OpodHO-payuoHaIbHLIX HEPABEHCNE MEMOOOM UHMEPBAILO8.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHOM IepeMeHHOW. PelieHne cucTeM HEpPaBEeHCTB C OJHOMN
MEePEMEHHOMN: JMHEHHBIX, Keéadpamuvix. V300pakeHHE peIIeHUus CHUCTEMbl HEPaBEHCTB Ha
YHCIIOBOW MPSIMOM. 3aMUCh PELIEHUS] CHCTEMbI HEPABEHCTB.

DOyHKIUH

IHonsitue pyHkumuun

I'padux ¢ynxiuu. [lpumepsl GyHKIHI, MONTy4aeMbIX B IMPOIECCE MCCIECAOBAHUS Pa3TUIHBIX
peabHBIX TPOIIECCOB M pelleHUs 3adad. 3HaueHue (GyHKIuH B Touke. CBoilcTBa ()yHKIIMIA:
o0nacTh oOmpeneseHus, MHOXXECTBO 3HAYCHUW, HYIH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
yemHocmov/HeyemHoCcms, TIPOMEXKYTKH BO3pacTaHus M yObIBaHMs, HauOOJbllIee U HauMEHbIIee

3HaueHus. MccnenoBanue QyHKIMY 110 ee rpaduky.



IIpeocmasnenue 06 acumnmomax.
Henpepvignocmo ¢pynxyuu. Kycouno 3aoannvle pynxyuu.

KBagparuunas pyHkums

CaoticTBa u Tpaduk KBaapaTHuHON QyHKImu (mapadona). [locmpoenue epaghuxa keadpamuuno
@yukyuu no mouxam. HaxoxnaeHue Hynell KBagpaTUUYHOW (YHKUUHU, MHOMCECMEA 3HAYEHUL,
NPOMEICYMKOE 3HAKONOCMOSHCMEA, NPOMENCYMKOE MOHOMOHHOCTIU.

I'pagpuxu pynxyuii. Ilpeodopazosanue epagurka ynkyuu y = f (x) 014 nocmpoenus epaguxos

@ynxyuii 6uoa y — af (kx+Db)+c-

. k
I'paguxu ¢pynxyuii y=a+m, y=X1y=Uxs y=|x

ITocsienoBaTEILHOCTH U MPOTPECCHU

UwncnoBass 1OCIENOBATENBHOCTD. [IpUMeEphl YHCIOBBIX MOCIENIOBATEIBHOCTEH. beckoHeUHbIe
MOCJIEIOBATEIBHOCTA. ApH(MeTHYecKass TpOrpeccHusi HW ee CBoWcTBa. [ 'eomerpuueckas
nporpeccusi. @Popmyna odbwezo uneHa u cymmvl N Nepevix UleHO8 apupmemuieckol u
eeomempuueckoll npozpeccuti. Cxo0auasncs 2eomempuieckas npocpeccus.

Penrenne TeKCcTOBBIX 3a/1a4

3agauu Ha Bce apuMeTHYeCKHe NelCTBUSA

Pemennie TekcToBbIX 3amauy apudmerndyeckum crocobom. Mcmonp3oBanue TabIUI, CXeM,
YepTekKel, APYTUX CPeACTB MPEACTABICHUS JaHHBIX MIPU PEILICHUH 3aauu.

3ajaum Ha IBH:KeHHe, pa00Ty U NOKYNKH

AHaM3 BO3MOXHBIX CHTYallMid B3aMMHOTO DPACIOJIOKEHHUSI OOBEKTOB TPH WX IBIKEHHH,
COOTHOILIEHUS] 0ObEMOB BBINOIHAEMBIX pabOT IPU COBMECTHOM padoTe.

3agauu HA YACTH, 10JIH, TPOLEHTHI

Pemenne 3amay Ha HaxoXKIEHHE YacTH YHCIa M YHCIA 10 €ro 4JacTh. PemieHue 3amad Ha
NPOICHTHI U 10yK. [IprMeHeHne MponopIyid Y PEIIeHNH 3a/1a4.

Jlornuyeckue 3agaun

Pemmenne noruveckux 3anad. PeuieHue 1oeudeckux 3a0ay ¢ nomowsio epagos, maobauy.
OcHOBHBbIE MeTOJbl PpelleHUs] TEeKCTOBBIX 3aJau: apuPMETHUYEeCKHid, anreOpandecKuid,
nepebop BapuaHTOB. [lepsuunvie npedcmasieHus o0 Opyeux Memooax peulenus 3a0ay
(ceomempuueckue u epaguieckue memoosi).

CTaTUCTHKA U TEOPUSI BEPOSTHOCTEN

Cayuaiinble cOObITHS

CnydvaiiHple ONBITHI  (IKCIEPUMEHTHI), JJIEMEHTApPHBIE CIydyailHble COOBITHS  (MCXOIbI).
BepostHoct  aneMeHTapHbIX CcOOBITUH. CoOOBITUS B CIy4alHBIX OKCHEPUMEHTaX |

0JIarONPHUATCTBYIOIINE AJIEMEHTapHbIE COOBITHA. BeposaTHOCTH ciydallHBIX COOBITHI. OMNBITHI ¢



PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMU COOBITUAMU. Kilaccuueckue BEpOSITHOCTHBIE OMBITHI C
UCTIOJIb30BAaHUEM MOHET, KyOUKOB. [Ipedcmasienue cobobimuii ¢ nomowpro ouazpamm Jiiepa.
Ilpomusononoscnvie codvimus, odOveouHeHue u nepeceuerue cobvimuu. Ilpasuno ciodcenus
seposmuocmeti. Cnyuatinwiti  evloop. Ilpeocmasnenue dsxcnepumenma 6 6ude Oepesa.
Hesasucumvie  cobvimusi. Ymnoowcenue  seposmunocmeti  He3a8UCUMBIX  COObIMUIL.
Ilocreoosamenvuvie nezasgucumvle ucnvimawnus. lIpencTaBieHne O HE3aBUCUMBIX COOBITHSX B
JKU3HU.

Inemenmol KOMOUHAMOPUKU

Ilpasuno ymmuoowcenus, nepecmanosxku, gaxmopuan uucia. CouemaHusi U 4uUCiO COYEMaHUL.
@opmyna yucia cowemanui. ITpeyeonvnux Ilackana. Onvimbl ¢ OOAbWUM — HUCTIOM
PABHOBO3MOJICHLIX  DNIEMEHMAPHLIX  cobbimull. Bvluucienue eeposmuocmeti 8 Onvlmax c¢
npumMeHeHuem KomouHamopHvlx opmyn. Hcenvimanus Bepnynnu.  Ycenex u  ueyoaua.
Bepoamuocmu cobvimuii 6 cepuu ucnoimanuti bepnynnu.

Cnyuaiinvle éeuyunsl

3nakomcmeo co CryyauHbIMU GeIUYUHAMU HA NPUMEPAX KOHEUHLIX OUCKPEMHbIX CHYYAUHBIX
eenuuuH.  Pacnpeodenenue  geposmuocmeu. Mamemamuueckoe — oocudanue.  Cegoticmea
Mamemamuyecko2o oxcuoanus. [lonamue o 3akone 6onvuux yucen. Mszmepenue eposmuocmetl.
Illpumenenue 3axkona OoOMLWUX YUCEN 6 COYUONIO2UU, CMPAXOBAHUU, 6 30PABOOXPAHEHUU,

obecneuenuu 6e30nNaACHOCIU HACECHUS 8 Llp€36blliauvalx cumyayusix.

3. Ka.ueﬂzlapﬂo-TeMaaneCKoe IJIAHUPOBAHUE

Ne HanmeHoBaHMe pa3je/ioB U TeM Kou-Bo

n/n 4acoB
IloBTOpEHHE

1 IIpeoOpa3oBaHue parMOHAIBHBIX BBIPAKEHUN 1

2 ITpeoOpa3oBaHue BBIPAXKEHHUH, COAECPIKALIMX KBAAPATHbIE KOPHU

3 Pelrenne kBagpaTHBIX YpaBHEHUN

4 Crenens ¢ 1eabpIM [TOKa3aTeneM 1

5 Pemenne nuHEHBIX HEPABEHCTB U CUCTEM 1

6 Pemenue 3amau 1

®yukuuu. Kpagparuynasa pyHkuus

7 Oynkuus. O6nacte onpeaeneHus U ooiacts 3HaueHn Gpynkuuu. ['paduk 1
¢bynkuuu. [Ipumeps! GyHKIMH, TOTydyaeMbIX B IPOIIECCe UCCIIEIOBAHUS
Pa3IMYHBIX PEAbHBIX MPOIIECCOB U PEUISHMs 3a/1a4.

8 CBoiicTBa GyHKIMH: 00JIaCTh ONpeAeTIeHNs, MHOXKECTBO 3HaYCHUH, HYIIH, 1




MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, YEMHOCMb/HeUéMHOCMb, TIPOMEXYTKU
BO3pacTaHus U yObIBaHMS, HANOOIBINICE 1 HANMEHbIIICE 3HAYCHHSI.

9 CgoiictBa ¢pynknuid. UccnenoBanue GhyHKInH 1Mo e€ rpaduky. 1
IIpeocmaenenue 06 acumnmomax. Henpepuvignocmo ghynkyuu
10 CaoiictBa Gynkuuii. McciaenoBanne GyHKINU 10 €€ rpaduKy. 1
11 Kycouno 3adannvie ¢pynxyuu. Obpammnas nponopyuoHaIbHOCHb 1
y= Kk/x. ['unepOona.
Ilesbie BbIpasKeHU s
12 KBagpaTHblil TpEXWIEH U €r0 KOPHH 1
13 PaznoxeHne KBaJpaTHOTO TpexXwieHa Ha MHOKHTEIH. 1
14 PasnoxeHre KBaApaTHOrO TPEXUWICHA Ha MHOXKHTEIIH. 1
15 PaznoxeHne KBaJpaTHOTO TpeXwieHa Ha MHOKHTEIH. 1
16 KonrpoibHnast pa6ora Nel «CsoiicTBa pynkuun. KBaaparHbrii 1
TpexXwien».
Keaaparuunas pyHkumus
17 OynKumst y=ax’, ee rpaduk u coiictea. CBOHCTBA 1 rpaduK 1
KBaapaTHuHOi QyHkuuu (mapadona). [locmpoenue epaghuxa
Kkeaopamuunol ynkyuu no moukam. HaxoxeHue Hyei KBapaTHIHOM
GYHKIHH, MHOMCECMEA 3HAUEHULL, NPOMENCYMKO8 3HAKONOCMOSHCMEA,
NPOMEIICYMKOE MOHOMOHHOCHU
18 Tocmpoenue epaghuxa K6adpamuyHoU GYHKYUU nO MOUKAM. 1
Haxoxnenue Hyneit KBaapaTHIHOH QYHKIUH, MHOJMCECMEA 3HAYEeHUI,
NPOMEIICYMKOB 3HAKONOCMOSIHCIMEA, NPOMENCYMKOE MOHOMOHHOCU
19 Ipaduku Gyaximii Y =ax’ +n u Y =a(x—m)>. llpeobpaszosanue 1
epaghuxa pynxyuu Y= T (X) ons nocmpoenus epaghuxos gynrxyuil 6uda
y=ax*+n  y=a(x—m)’
20 Ipeobpaszosanue epagura Gynuxyuu Y= f (X) 01 nocmpoenus epagpuros 1
Gynryu sua y=ax"+n u J= a(x—m)*
21 IToctpoeHue rpaduka KBaApaTHIHON QYHKIIUH. 1
22 [Toctpoenne rpaduka KBaApaTHIHON PYHKIINH. 1
23 ITocTpoeHue rpaduka KBaApaTHIHON QYHKIINH. 1
24 ITocTpoeHne rpaduka KBaApaTHIHON QYHKIINH. 1
Crenennas ¢pynkuus. Kopenn
n-0M CTENeHH.
25 ®yukuus y=x". CroiicTBa QyHKIMIA: 00J1aCTh ONPEIETIEHUS, MHOXKECTBO 1
3HAYEHHH, HYJIH, TIPOMEXKYTKH 3HAKOITOCTOSIHCTBA,
YEMHOCMb/HeUEMHOCMb, TIPOMEKYTKH BO3PACTAHUS U YObIBAHUS,
HanOOoJIbIIIee M HANMEHbIIIee 3HAUCHHS.
26 Kopewnb n-oii crenenu. [Ipocmeuiuiue uppayuonaibHole YpasHeHus 6U0d 1
Jf (x) =a,\/f (x) =\jg(x) ;
n_
Vpaenenus suoa X =a.Vpasnenus 6 yenvix yucnax.
27 JlpoOHo-nuHelHas QyHKIMS U ee rpaduk.
28

KonTtpouabnas padora Ne 2 «KBaaparuunas ¢pynkuus. CreneHnas
(pyHKIUD.

YpaBHeHHsI M HEPABEHCTBA




YpaBHenusi. UcTopusi MaTeMaTHKH

29 Lenoe ypaBHEHHE U €T0 KOPHU. Mcmopusi 60npoca 0 HaxoicoeHuu
Gopmyn KopHeli aneebpauyecKux ypasHeHuii cmeneneu, OOIbULUX
uemuvipéx. H. Tapmanws, /[orc. Kapoano, H.X. Abenw, J.1anya.

30 Ieoe ypaBHEHHE U €r0 KOPHHU.

31 Llenoe ypaBHeHue u ero KopHu. bukBaapaTHbie ypaBHEHUS

32 [lenoe ypaBHEeHME U €r0 KOpHU. PellieHre ypaBHEHU TPETher U
YETBEPTOW CTENEHEN C MOMOLIBIO PA3JI0KEHUS HA MHOKHUTEIU.

33 JlpoOHbIe parmoHaNbHbIC ypaBHEHUS. Peuenue OpooHO-payuoHaAIbHbIX
ypasHenuii. Memoosl peuieHus ypasHeHuii. Memoovl pagHOCUTbHBIX
npeoopazosanuil, Memoo 3aMeHbl NePeMeHHOl, epaguieckutl Memoo.
Hcnonvzosarnue ceoticme (hynkyuii npu peuieHuu ypasHeHull.

34 Pewenue opobro-payuonanvrulx ypasnenuti. Memoowl peuwierus
VPasHeHUll: Memoobl PAGHOCUTbHBIX NPeoOPA308aAHUL

35 Pewenue opobno-payuonanvusix ypasuenuti. Memoos pewienus
VPasHeHUull: Memoo 3aMeHbl NepemMeHHOl.

36 Pewenue opobno-payuonanvhvix ypasuenuti. Memoos: pewienus
VpasHenuil: epaghuyecKuti Memoo.

37 KonTtpoJsbHas padora Ne 3 «YpaBHeHHsl € OJHOM IepeMeHHOW».
HepaBencrBa

38 Pemienue HepaBeHCTB BTOPOH CTENIEHH C OJHOM mepeMeHHon. Obiacmy
onpeoeienus HepaseHcmaa (00aacms OONYCIMUMbBLX 3HAYEHULL
nepemennoil). Keaopammnoe nepasencmeo u e2o peutenus.

39 Pewenue keadpamnuix nepaseHcms.: UCHONb308aHUe CBOUCME U epaghura
K6a0pamu4Hol QyHKyuu. 3anuce peuleHus KeaOpamuo2o HepaseHcmad.

40 Perienne HepaBeHCTB METOIOM HHTEPBAJIOB.

41 PerieHue HepaBeHCTB METO/I0M UHTEPBAJIOB

42 Pewenue yenvix u 0pobHo-payuonanvhvix Hepagencme Memooom
UHMEPBAILO8.

43 Pewenue yenvix u 0pobHo-payuonanvhvlx Hepagencme Memooom
UHMEPBAILO8.

44 KonTtposbHas padora Ned4 «HepaBeHcTBa ¢ 0HO NepeMeHHOI».
YpaBHeHHS H HEPABEHCTBA
YpaBHeHHs ¢ IBYMsI IePeMEHHbIMH H UX CHCTEMbI

45 YpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU | ero rpaduk. YpaBHEHHE ¢ IBYMS
nepeMeHHbIME. JInHeiiHOe ypaBHEHHE ¢ ABYMsI TIepeMeHHbIMU. Perienue
CHUCTEMbl YPAaBHEHU BTOPOM CTETICHMU.

46 JluneitHoe ypaBHEHHE C JBYMsI IEpEMEHHBIMU. Perienre cucTembl
YpPaBHEHUI BTOPOW CTEMECHMU.

a7 JluneitHoe ypaBHEHHE C ABYMs IEPEMEHHBIMU. Pellienne cucTeMbl
YpaBHEHU BTOPOW CTEMECHHU.

48 I'paduueckuii criocod penieHus cucTeM ypaBHeHul. /psamas kaxk
epaguueckas unmepnpemayus MIUHeH020 YPAGHEHUs C 08y M
nepemMeHHbIMU.

49 I'paduueckuii crnocod peneHust CUCTEM YpaBHEHUH.

50 I'padraeckuii crmocod pemeHnst CHCTEM YpaBHEHUH.

51

Pemenne cucreM ypaBHEHUN BTOPOW CTENEHMU.




52

Mertopl peliieH s CHCTEM YPaBHEHHIA C TBYMS IEPEMCHHBIMHU:
epagureckuti memoo, Memoo ClONHCeHUs,, METOJ] TIOJICTAHOBKH.

53

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

54

Pemenne TekCTOBBIX 3aJa4d C IOMOIIBIO CUCTEM ypaBHeHI/Iﬁ BTOpOﬁ
CTCIICHHU

55

Pemenne TekCTOBBIX 3aJa4 C IOMOIIBIO CUCTEM ypaBHeHI/Iﬁ BTOpOﬁ
CTCIICHHU

56

Pemenne TekCTOBBIX 3a1a4 C IOMOIIBKO CUCTEM ypaBHeHI/Iﬁ BTOpOI71
CTCIICHU

HepaBeHcTBa ¢ AByMsl NepeMeHHBIMHU U HX CHCTEMbI

57

HepaBeHncta ¢ nByms iepeMeHHbIMU. Q6acms onpeoeneHust
HepaseHcmaa (001acmb 0ONYCMUMbIX 3HAYEHUL NePEMEHHOLL).

58

CucreMbl HEpaBEHCTB C ByMsI IEpeMEHHBIMU. Perienne cucrtem
HEpPaBEHCTB C OJJHON IEPEMEHHOM: kgadpamuuix. VI300pakeHne pereHus
CHCTEMbI HEPABEHCTB Ha YHUCIOBOM NPSIMOM. 3allUCh PELIEHHS] CUCTEMBI
HEPABEHCTB.

59

CucreMbl HEpaBEHCTB € JBYMsI IEpeMEHHbIMU. Pelienne cucrem
HEPaBEHCTB C OJJHON IEPEMEHHOM: keadpamuuix. VI300pakeHne pereHus
CUCTEMbI HEPABEHCTB Ha YHUCIOBOM NPSIMOM. 3allUCh PELIEHHS] CUCTEMBI
HEPABEHCTB.

60

HekoTopsie mprembl penieHus: CHCTeM ypaBHEHUI BTOPOId CTEIEHH C
JBYMsI IEPEMEHHBIMU

61

KonrpoJubHas padora Ne 5 «YpaBHeHHsI H HEPABEHCTBA € IBYMS
nepeMeHHbIMI.

IMocsieoBaTeJbHOCTH H POTPECCHH

ApupmeTndeckas nporpeccus

62

ITocnenoBarenpHOCTH. YHCIOBas MOCIEIOBATEILHOCTb. HpI/IMepLI
YHCIOBBIX ITOCIIEA0BATEIFHOCTEH. beCkOHEeUHEIE MOCIe0BATSILHOCTH.

63

ITocnenoBarenpHOCTH. YHCIOBAs MOCIEIOBATEILHOCTb. HpI/IMepLI
YHCJIOBBIX ITOCIIEA0BATEIFHOCTEH. beckoHeUHEIe OCJICA0BATCIBbHOCTHU.

64

Omnpenenenue apupMeTHUYeCKord mporpeccuu. Apudmernyeckas
nporpeccusi u ee cBoiicTBa. @opMyia o01Iero 4iaeHa apupMeTudecKon
ITPOrPECCHUHU.

65

Apudmernueckas nporpeccus u ee cpoiictsa. @opmyra ob1iero wieHa
apu(pMeTHYeCKON IPOrpecCui.

66

®dopmyra obmiero uaeHa apuMeTHYECKON TPOTrPECCHH.

67

dopmyiia CyMMBI # IEPBHIX WICHOB apu()hMETHUECKON TPOTPECCUH.

68

dopmysia CyMMBI 71 IEPBHIX YWIEHOB apU(PMETUUYECKON MPOrpeccuu.

69

KonTtpoJsbHasi pa6ora Ne6 «ApudmMerndeckasi mporpeccus»

NI

I'eoMeTpHyecKasi MPorpeccust

70

['eomerpuueckast mporpeccusi. Dopmyra odmiero dsieHa
reomMeTpuueckoi mporpeccun. 3adaua Jleonapoo [luzanckozo
(DQubonauuu) o kpoauxax, wucia Pubonauyu. 3aoava o WAXMaAmMHOU
oocke. Cxo0umocms 2eomempuyecKkoll npocpeccuu.

71

dopMya 00IIeT0 YJIeHAa TeOMETPHYECKON MPOTPECCHUH.




72

®dopMmya 00IIeT0 YJIeHAa TeOMETPUYECKON mporpeccuu. Pemenue
3a/1a4

73 ®dopmysia CyMMBI 71 IEPBBIX YWIEHOB T€OMETPUUYECKOM MPOTPECCUU.
Cxooawasics 2ceomempudeckas npocpeccust

74 ®dopmysia CyMMBI 71 IEPBBIX YWIEHOB T€OMETPUUYECKON MPOTPECCUU.
Cxooawasics 2ceomempuieckas npocpeccust

75 I'eomeTpuueckas nporpeccus. Pemenue 3agau

76 KonTtpoJuabHas padora Ne7 «I'eomeTprueckasi Nporpeccus»
CraTucTHKA U TeOpHusi BEPOSITHOCTE
CTaTHCTHKA U TeOpHUs BepPOSATHOCTEH. DJieMeHThl KOMOUHATOPUKH

77 [Tpumepsl KOMOMHATOPHBIX 3a4a4. [Ipasuno yMHodiCeHUs, nepecmaHosKu,
Gpaxmopuan yucna. Couvemanusi u wucio covemanuil. Popmyna wucia
couemanui.

78 Tpeyzonvruk Ilackana. Onvimsl ¢ O0ALUUM YUCTIOM PABHOBOZMOHNCHBIX
IeMeHmapHblX coobimuil. Buluucnenue eeposmuocmeti 6 onsimax ¢
npumenenuem KoMounamopHulx opmyn. Ucneimanus beprynnu. Yenex u
Heyoaua. Beposmnocmu cobvimuii 6 cepuu ucnvimanuil bepuyinu.

79 [epecranoBkn

80 [lepectanoBku. Pemenne 3anay.

81 Pasmermenus

82 Pasmemenus. Pemenue 3anay.

83 Coueranust

84 Coueranus. Pemenue 3anau.

85 Coueranus. PeneHre KOMOMHATOPHBIX 3a/1a4.

Cayuaiinbie coObiTusi. McTopus MaTeMaTHKH

86 CrnyuaiiHble ONBITHI (3KCIIEPUMEHTHI), JJIEMEHTapHbIE CIyJyaiiHble
coObITHS (McX0/bl). BeposiTHOCTH 35ieMeHTapHbIX coObITHI. COoOBbITHS B
CITyJaitHBIX SKCIIEPUMEHTAX U OJIarompHUsSTCTBYIOIINE dJIEMEHTapHBIE
coObITHS. Mcmoku meopuu eposamnocmeii. Cmpaxogoe 0eio, a3apmmubvie
uepwl. I1. @epma, b. [lackans, A. bepnynnu, A.H.Koamozopos.

87 BeposiTHOCTH paBHOBO3MOKHBIX COOBITHI. BeposiTHOCTH cityyaifHbIX
coObITUH. ONBITHI C PABHOBO3MOXHBIMHU JIEMEHTAPHBIMU COOBITUSMHU.
Knaccrnyeckne BepOsSTHOCTHBIE OMBITHI C HCIIOJIB30BAHUEM MOHET,
KyOuKoB. /Ipedcmasnenue cobbimuii ¢ nNomowbto ouazpamm Jiepa.

88 CroxeHue ¥ yMHOXKEHHE BEPOSITHOCTEH. [Ipomueononosichvie cobvimusi,
obveouHenue u nepecedenue coovimuii. Ilpasuno cnoscenus
sepossimuocmeu. Cnyuatinwiii 6v160p. Ilpedcmasnenue sxcnepumenma 6
sude depesa. Hezasucumole codvimus. Ymnoorcenue eeposmuocmeti
Hezasucumuvlx coovimuil. Ilociedoeamenvhvle He3aUCUMbIE UCHLIMAHUA.
[IpencraBieHne o0 HE3aBUCUMBIX COOBITUSX B JKHU3HH.

89 KouTposibHasi pa6ora Ne8 «JjieMeHThI KOMOHHATOPHKH
IloBTOpEHHE

90

@DYHKINN U UX CBOMCTBA




91 . . k 1
®DyHKIMM ¥ UX CBOUCTBA. [ paguxu hynkyuil y = a+_b vy =X
X+
y= E/; Y= |X| .
92 KBangpartHbiii Tpéxuiien 1
93 KBagparuunas ¢pyHkius u e€ rpaduk 1
94 Crenennas ¢pynkuus. KopeHs n-oi creneHu. 1
95 YpaBHEHUs 1 HEPABEHCTBA C OJIHON IEPEMEHHOM. 1
96 Penrenue TecToBBIX 3a7a4. 3a/1a4M HA YACTH, JIOJIU, IIPOLICHTHI. Pemenne 1
3a]]a4 Ha HaXOXKJICHHE YaCTH YUCIIA U YKCIIa 10 ero yacTH. Pemenue
3a/1a4 Ha IPOLEHTHI U 10M. [IpuMeHenne nponopuuii Npu peleHnu
3amad
97 Apudmernueckas nporpeccusi. ['eomerpudeckas nporpeccusi. 1
98 DneMeHThl KOMOMHATOPUKH U TEOPUU BEPOSTHOCTEH. 1
99 HToroBasi KOHTpoJIbHasi padoTa 1
100 | PemieHme TEKCTOBBIX 33134 apu(pMeTHIecKuM criocodoM. Vcmonb3oBanue 1
TaOJIUII, CXEM, YEPTEXKEH, IPYTUX CPEIICTB MPEICTABICHUS TaHHBIX MTPU
pelIeHUH 3391
101 | AHanu3 KOHTPOJIbHOW PabOTHL. Pemmenne TeKCTOBBIX 3a1a4. 3a1a4n Ha 1
IBIDKEHHUE, Pa0OTy U TIOKYTIKH.
AHanu3 BO3MOXHBIX CUTYaIlHii B3AUMHOTO PACIIOJIOKCHHS 00BEKTOB TIPU
WX JIBM)KEHUH, COOTHOIIICHHUS] 00hEMOB BBINOJIHAEMBIX paboT mpu
COBMECTHOI1 pabore.
102 Pemenune nornueckux 3amad. Pewenue nocuueckux 3a0au ¢ nOMOuibo 1

epaghos, mabnuy.

3aKII0UUTEIHHBIA YPOK




