MpunoKeHne K coaep:KatebHOMY pasaeny
OCHOBHOW 06pa3oBaTe/IbHOM NPOrpammbl
OCHOBHOrO 0bLLero obpasoBaHus,
yTBepkeHHoM npukazom MbBOY COIII Ne 19

PabGouyas nporpamma y4eGHOro npeamMera
«Aureopa» nag 7-9 kiacca

IInanupyemble pe3y/ibTaThl 0CBOCHHS Y4eOHOI0 MpeIMeTa

JINYHOCTHBIE PE3yJIBTATHI OTPAXKAIOT:

1) BocuTanue pocCUNUCKON rpaxaaHCKON UACHTUYHOCTH: TATPUOTU3Ma, YBaKeHUSI K OTEUEeCTBY, MPOIILJIOE U HACTOSIIIEE
MHOTOHAIMOHAIBHOTO Hapoaa Poccuu; oco3nanne cBoei ITHUUECKOW MPUHAIICKHOCTH, 3HAHUE UCTOPHUH, S3bIKA, KYJIBTYPhI
CBOETO HapoJia, CBOETO Kpasi, OCHOB KyJbTYpHOT'O Hacjaeaus HapooB Poccuu 1 yenoBeuecTBa; yCBOEHUE T'yMaHUCTUYECKHUX,
JEMOKPATUYECKUX U TPATUITMOHHBIX [IEHHOCTEW MHOTOHAIIMOHATBHOTO POCCUHCKOT0 00I11€CTBa; BOCIIMTAHUE YyBCTBA
OTBETCTBEHHOCTH U jA0Jjra nepen PoauHoii;

2) (hopMHpOBaHHE OTBETCTBEHHOI'O OTHOIIECHHUS K YUEHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00YYaIOIINUXCS K CAMOPA3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE MOTUBALMU K OOYUEHHUIO U IO3HAHHIO, OCO3HAHHOMY BBIOOPY U IIOCTPOEHUIO JaJIbHENIIEH
WHIUBUyaJIbHON TpaeKTOpUU 00pa3oBaHus Ha 6a3e OPUEHTUPOBKHU B MUpE Tpodeccuii v MpoecCHOHAIBHBIX MPEANOUTEHUH, C
Y4ETOM YCTOWYMBBIX TTO3HABATEIILHBIX HHTEPECOB, a TAKXKE Ha OCHOBE (DOPMHUPOBAHUS YBAXXKUTEIBHOTO OTHOIIICHUS K TPYAY,
pa3BUTHS OTIBITA YYACTHS B COIIMATLHO 3HAYUMOM TPY/IE;

3) dopMupoBaHUE IIEIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHO! MPAKTUKH, YUUTHIBAIOIIETO COITMAIEHOE, KYIBTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3ne COBPEMEHHOTO MHPA;

4) hopMupoBaHHE OCO3HAHHOTO, YBAKUTEILHOTO U TOOPOKENIATEILHOTO OTHOIICHHSI K IPYTOMY Y€JIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO0, KYJIbTYpE, S3bIKY, BEpe, TPAKIAHCKON MO3UIINHU, K UCTOPUH, KYJIbTYPE, PEIUTHH, TPAIAULIUAM, S3bIKaM,
[IEHHOCTSM HapoJ10B Poccuu 1 Hapo10B MUpPa; TOTOBHOCTH M CIIOCOOHOCTH BECTH JUAJIOT C IPYTUMHU JIFOJIbMU U JJOCTUTATh B HEM
B3aMMOTIOHUMAHWS;

5) ocBOEHME COIMATBLHBIX HOPM, MTPABUJI TIOBEACHHUS, pOJIeH U (POpPM COIMATIbHOM KH3HU B TPYIIAX U COOOIIECTBAX,
BKJTFOYAs B3POCJIBIE M COLUATIbHBIE COOOINECTBA; Y4aCTHE B IIIKOJILBHOM CaMOYTIPABIICHUN 1 OOIIECTBEHHOM KU3HU B MpeEeiax
BO3PACTHBIX KOMITIETCHIIMH C YI€TOM PETHOHAIBHBIX, ITHOKYJIBTYPHBIX, COIUATBHBIX M IKOHOMHUYECKIX 0COOCHHOCTEH;

6) pa3BUTHE MOPAIBHOTO CO3HAHMS M KOMIIETEHTHOCTH B PEIICHUH MOPAJIbHBIX TPOOJIEM Ha OCHOBE JIMYHOCTHOTO BHIOODA,
dbopMHpOBaHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MOBEICHHUS, 0CO3HAHHOTO M OTBETCTBEHHOT'O OTHOIIICHHUS K
COOCTBEHHBIM MOCTYIIKaM;

7) bopmupoBaHrie KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILIEHUHU U COTPYIHUYECTBE CO CBEPCTHUKAMU, AETHMHU CTapILIEro



Y MJIQJIIIETO BO3PAcCTa, B3POCIBIMH B Mpoiiecce 00pa3oBaTeNIbHOM, 00IIECTBEHHO MOJIE3HOH, y4eOHO-HCCIIeT0BaTEIbCKOM,
TBOPYECKOU U IPYTUX BUJIOB IEATENBHOCTH;

8) dhopMHpoBaHUE IIEHHOCTH 3JJ0POBOTO M 0€30MacHOro 00pa3a KMU3HU; YCBOSHUE MIPABWII UHIMBUIYAIbLHOTO U
KOJUIEKTUBHOTO O€30I1aCHOTO MOBEICHUSI B UPE3BBIYANHBIX CUTYAIIUSIX, YTPOKAIOIIUX KU3HHU U 3I0POBBIO JIOJEH, MPaBUII
MOBEJICHHS HA TPAHCIIOPTE U HA IOPOTax;

9) bopmupoBaHre OCHOB IKOJIOTMYECKON KYJIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO HKOJIOTHYECKOTO
MBIILJICHUS, PA3BUTHE ONBITA SKOJOTUYECKU OPUEHTUPOBAHHOMN pe(IIEKCUBHO-OIICHOYHOM U MPAKTUYECKOU JEATEIbHOCTH B
YKU3HEHHBIX CUTYaIUsX;

10) oco3HaHue 3HAYEHUS] CEMbU B dKU3HU YEJIOBEKA U OOIIECTBA, MPUHITHE LICHHOCTU CEMEUHOM KU3HU, YBAXKUTEILHOE U
3a00TJIMBOE OTHOIIIEHUE K YJIEHAM CBOEH CEMBHU;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHUS YEPE3 OCBOECHUE XYI0°)KECTBEHHOT'0 Haclieus: Hapo10B Poccuu u Mmupa, TBOpuecKoit
JEATEIIBHOCTH 3CTETUYECKOTO XapaKTepa.

MeranpenMeTHbIe pe3yJIbTaThl OTPAXKAIOT:

1) ymeHue caMOCTOATENBHO ONPEAEISTh eI CBOEro 00yUYeHUsl, CTaBUTh U (POPMYIUPOBATH JJIsl CEOsl HOBBIE 3a/1a4M B
ydeOe U O3HABATENbHOM JESITEIbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI CBOEH MTO3HABATEIBHOMN IESITEIbHOCTH;

2) yMEHHE CaMOCTOSTENIBHO TUIAaHUPOBATh MYTH JOCTUKEHUS LIEJI€H, B TOM YKCie aJbTepPHATUBHBIE, OCOBHAHHO BBIOUPATH
Haubosee 3¢ heKTUBHBIE CIOCOOBI pelIeHNs yUeOHBIX U M03HABATEIbHBIX 3a/1a4;

3) yMEHHE COOTHOCUThH CBOM JICHCTBUS C IJIAHUPYEMBIMU Pe3yIbTaTaMH, OCYLIECTBIIATH KOHTPOJIb CBOEH IEATEILHOCTH B
MpolIecce JOCTHKEHUSI pe3ysIbTaTa, ONpeAeITh CIIOCOObI AEHCTBUI B paMKax MPEIIOKEHHbBIX YCIOBUHN U TpeOOBaHUH,
KOPPEKTHUPOBATh CBOU JACHUCTBUS B COOTBETCTBUM C U3MEHSIOLICHCSA CUTYallUE;

4) yMeHue OlIeHUBATh MIPaBUIIBHOCTh BBIIOJIHEHUS yUeOHO! 3a/1aui, COOCTBEHHbIE BOZMOXKHOCTH €€ PEILICHUS;

5) BnajieHre OCHOBaMU CAaMOKOHTPOJISl, CAMOOLIEHKH, MPUHATHSI PEUIEHUH U OCYIIECTBICHHS OCO3HAHHOTO BHIOOpA B
y4eOHOH ¥ MO3HABaTEIbHOU JIEATETbHOCTH;

6) yMeHME ONpEeAeNATh MOHATHSA, CO3/1aBaTh 0000IIEHHS, YCTAaHABIMBATh AHAJIOTUH, KJIACCU(PUIIMPOBATH, CAMOCTOSITEIIBHO
BBIOMPATHh OCHOBAHUS U KPUTEPHUHU JIJIsl KJIacCU(PUKAIIMHY, YCTaHABIUBATh MPUUUHHO-CIIEICTBEHHbIE CBSA3HM, CTPOUTH JIOTHUECKOE
paccyxJieHue, yMo3akitoueHue (MHAYKTUBHOE, IEJyKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BBIBOJIbI;

7) ymeHue co3gaBaTh, IPUMEHATH U IPEOOPA30BBIBATH 3HAKU U CUMBOJIbI, MOJIEIM U CXEMBI JIJISl peIlIeHUs YUYECOHBIX U
MTO3HABATEIIbHBIX 33/1a4;

8) CMBICIIOBOE UTCHHUE;

9) yMeHue opraHu30BbIBATh yU€OHOE COTPYJHUYECTBO M COBMECTHYIO JIEATEIBHOCTh C YUUTEIIEM U CBEpCTHUKAMU; paboTaTh
WHIMBHUIYaAJIbHO U B TPYIIIE: HAXOAUTH OOIIIee PEelIeHNE U pa3peliaTh KOH(QINKTH HA OCHOBE COTJIACOBaHMS MO3UIMM U yueTa
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WHTEPECOB; (OPMYIHPOBATH, APTYMEHTHUPOBATH i OTCTAUBATh CBO€ MHEHUE;

10) ymeHne 0co3HaHHO MCIOJIb30BATh PEUEBBIE CPEJICTBA B COOTBETCTBUHM C 3aJ]a4eii KOMMYHUKAIIMU J1JI1 BBIPAYKEHHS] CBOUX
YyBCTB, MBICJICH U IOTPEOHOCTEN; MIJIAHUPOBAHUS U PETYJIAIIMUA CBOCH JIEATeTbHOCTH; BIaICHUE YCTHOW U MUCbMEHHOU PEYbIO,
MOHOJIOTHYECKOW KOHTEKCTHOU PEYblo;

11) bopmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOJIb30BaHUS MH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
texHosoruii (nanee UKT — koMmneTennm); pa3BUTHE MOTUBALIMY K OBJIAJICHUIO KYJIbTYPO aKTUBHOTO TIOJI30BaHUS CIIOBAPSMU
U APYTUMH MOUCKOBBIMHM CUCTEMaMU;

12) bopmupoBaHue U pa3BUTHE SKOJOTUYECKOTO MBIIIICHUS, YMEHUE IPUMEHSTh €r0 B TO3HABATEIILHOM,
KOMMYHUKATHUBHOM, COIMAILHON MPAKTUKE U MPOdeCCUOHATBHOW OPUEHTALINH.

[IpenMeTHbIE PE3YABTATHl OTPAKAIOT:

BBITTyCKHUK HAy4IUTCS:

1) uMeTh IpeICTaBICHHE O MaTEeMaTHKE KaK O METO/IE TIO3HAHUS JCHCTBUTEILHOCTH, TIO3BOJISIONIEM OIMCHIBATh M N3Y4aTh
peanbHBIC MTPOIIECCH U SBIICHUS:

OCO3HaBaTh POJIM MaTeMaTUKU B pa3BUTUU Poccun u mupa;

MPUBOJIUTH MPUMEPHI U3 OTEUYECTBEHHON M BCEMUPHOM UCTOPUHU MAaTEMAaTHYECKUX OTKPBITHI U UX aBTOPOB;

2) paboTath ¢ yueOHBIM MaTEMAaTUYECKUM TEKCTOM (aHAITM3UPOBATH, U3BJIEKATh HEOOXOANUMYIO HH(GOPMAIIHIO), TOYHO U
I'PaMOTHO BBIPaXaTh CBOM MBICIU C MPUMEHEHHEM MaTeMaTHYE€CKOW TEPMUHOJIOTUU U CUMBOJIMKH, TIPOBOJAUTH KiIacCU(pUKAIIIH,
JIOTUYECKUE 000CHOBAHUS, TOKA3aTEIbCTBA MATEMATHUECKUX YTBEPIKICHUIA:

OTIEpUPOBAThH MOHITUSIMHU: MHOKECTBO, SJIEMEHT MHOKECTBA, MMOAMHOKECTBO, TPUHAIIICKHOCTH, HAXOXKICHHUE TTEPECCUCHHS,
00BeIMHEHUS TIOJIMHOXKECTBA B MMPOCTEUININX CUTYyAIHIX;

peIiaTh CIOKETHBIC 3314l Pa3HBIX THUITOB Ha BCE aprU(PMETHISCKUAEC TEHCTBHUS,

MIPUMEHSTH CITOCO0a MOKMCKA PEIICHUS 3a1a91, B KOTOPOM PaCCYKICHUE CTPOUTCS OT YCIOBHS K TPEOOBAHHIO WIIH OT TPeOOBaHUS
K YCIIOBHIO;

COCTABJISITH IUIaH PEIICHMS 337291, BBIJCIIATH dTAITbl €€ PEIICHUs, HHTEPIPETUPOBATh BEIYUCIUTEIbHBIC PE3YyIbTaThl B 3a1a4¢€,
UCCIIEIOBATh MOJYICHHOE PEIICHHUE 3a/1a4H;

HAXOJIUTh MPOIICHT OT YKCJIa, YUCIIO IO TMPOIICHTY OT HEro, HaXOIUTh MPOIICHTHOE OTHOIIICHNE IBYX YHCEN, HAXOIUTh
MPOIICHTHOE CHUKEHHE WIIM TTPOIIEHTHOE TTOBBINICHNE BEINYUHBI,

peniaTh JJOTUYECKHe 3aa4H;



3) UMEeTh NMPEACTABJICHHS O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX J0 ACHCTBUTEIBHBIX YHCEIL; BIAJETh HABBIKAMHU
YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYMCIICHUM:

OIIEPUPOBATH MOHATUSAMU: HATYpPAJIIbHOE YUCIIO, 1IEJI0€ YUCIIO0, OOBIKHOBEHHAs APOOb, AeCATUYHAs 1pO0b, CMEIIAHHOE YHUCIIO,
PaLMOHAIBHOE YUCII0, UPPALIMOHAIIBHOE YUCIIO;

UCIIOJIb30BaTh CBOMCTBA YMCEI U 3aKOHOB apU(METHUECKHX OIEpalUii ¢ YMCIaMU IPU BbIIOJIHEHUH BBIYUCIICHUIH;
MCITOJIB30BATh IPU3HAKU JIEITMMOCTH Ha 2, 5, 3, 9, 10 npu BBIITOJIHEHNH BBIYUCIICHUN U PELICHUH 33/1a4;

BBIIIOJIHATH OKPYIVIEHUS YUCEI B COOTBETCTBUU C IIPaBUJIAMHU;

CpaBHUBATb YUCIIA,

OLICHUBATh 3HAYECHHUE KBAJAPATHOI'O KOPHS U3 MOJIOKUTEIBHOIO LEI0r0 YUCIIa,

4) B1aieTh CUMBOJIBHBIM SI3bIKOM aIreOpbl, IpHeMaMu BINIOJHEHUS TOKIECTBEHHBIX MPE0OPa30BaHUI BbIPAKEHUMN, PEILICHUS
YPaBHEHHM, CUCTEM YPaBHEHHM, HEPABEHCTB U CUCTEM HEPABEHCTB; YMETh MOJCIMPOBATH PEAIBHBIE CUTYAllMHU Ha S3BIKE
anredpbl, UCCIEI0BATh MOCTPOEHHBIE MOJIEIH C UCIIOJIb30BAHUEM aIlllapaTa anreopbl, THTEPIPETUPOBATH NOJTYUECHHBIN
pe3yibTar:

BBITNIOJIHATH HECIIOXKHBIE TPEOOpa30BaHus VISl BBIYUCIECHUS 3HAUEHUI YUCIOBBIX BBIPAXKEHUH, COJIEPKAILINX CTENEHH C
HaTypaJIbHBIM I10KA3aTeJIEM, CTEIICHHU C LIEIbIM OTPULIATEIILHBIM ITI0KA3aTEIIEM;

BBITOJIHATH HECTIOKHBIE TPEOOPA30BAHUS LIETBIX, IPOOHO PALIMOHANIBHBIX BHIPAKEHUI U BBIPAKEHUHN C KBAaAPATHBIMU KOPHSIMU;
PacKpbIBaTh CKOOKH, IPUBOANUTH MTOJIOOHBIE ClIaraeMble, UCII0JIb30BATh (DOPMYJIbI COKPALICHHOTO YMHOXKECHMUS,;

pelaTh JUHEHHbIC U KBaIpaTHbIC YPaBHEHUS U HEPABEHCTBA, YPABHEHUS U HEPABEHCTBA CBOASILMECS K JIMHEWHBIM WIN
KBaJIpaTHBIM, CHCTEMbI YPABHEHHUH U HEPABEHCTB, N300pakaTh PEIICHUSI HEPABEHCTB U X CUCTEM Ha YMCIIOBOM MPsAMOIi;

5) B1azneTh CUCTEMOM (PYHKIIMOHAIBHBIX MOHATHHI, HCHOJIb30BaTh PYHKIIMOHAIBHO-TpaduyecKue NpeACTaBICHUs AJIs PELLICHUS
Pa3JIMYHBIX MATEMAaTHYECKUX 3a]1a4, Ul ONMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEM:

ONPEAEATH MOJIOKEHUS TOYKH I10 €€ KOOpAUHATaM, KOOPAUHATHI TOYKU 110 €€ MOJI0KEHUIO Ha INIOCKOCTH;

HaXOJUTh O rpaduKy 3HaAYCHUH (PYHKIIMHU, 00IaCTH ONpeIeNICHUs, MHOKECTBA 3HaYEHUH, HyJIeH (YHKIIMH, TPOMEKYTKOB
3HAKOTIOCTOSIHCTBA, TPOMEKYTKOB BO3pAaCTaHUs U YOBbIBaHMS, HAMOOJBILIETO U HAUMEHbILETO 3HAYCHUS QYHKLINU;

CTPOUTH TpapuK JIMHEHMHOW W KBaJAPATUUHOU (PYHKITHIA;

ornepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMU: MOCIEA0OBATEIBHOCTD, apu(pMETHYECKas MPOTrPECCUsi, TeOMETprUIecKas
IIporpeccus;

MCITI0JIb30BaTh CBOMCTBA JIMHEHMHOW M KBaJApaTUYHOW PYHKIUH U UX Ipa@UKOB MPHU PELICHUH 33]1a4 U3 APYTUX y4eOHbIX
[IPEIMETOB;

6) BraseTh MPOCTEHIIUMH CIIOCOOAMU TPEIICTABICHUS M aHATN3a CTATUCTHYCCKUX JTAHHBIX; HMETh MPEJICTABICHUS O
CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE U O PA3IMYHBIX CIIOCO0aX UX U3yUEHUs, O MPOCTEHIINX BEPOSATHOCTHBIX
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MOJIEJISIX; YMETh H3BJIEKaTh HH(OPMALINIO, TPEICTABICHHYIO B TA0IMIAX, HA AMarpaMMax, rpapuKax, OMUCHIBaTh U
aHAJIM3UPOBATh MACCHUBBI YHCIIOBBIX JAHHBIX C IIOMOULIBIO MOAXOMSIIMX CTATUCTUYECKUX XapaKTEPUCTHUK, UCIIOIb30BATh
IIOHMMAaHKE BEPOATHOCTHBIX CBOMCTB OKPYKAIOLIUX SIBJICHUH IIPU IIPUHATUU PELICHUN:

UMETh MPEICTABJICHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTHU CIIy4alfHOTO COOBITHS;

pemaTh NpocTeiie KOMOMHATOPHBIE 3a/1a4u;

OTIPEENISTh OCHOBHBIE CTATUCTHUECKUE XapAKTEPUCTUKH YHUCIOBBIX HAOOPOB;

OLICHMBATh U BBIUUCISATH BEPOSTHOCTH COOBITHA B MPOCTEHIINX CITydasx;

UMETh MPEICTABJICHUS O POJIU MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUH, O POJIM 3aKOHA OOJIBIIUX YKCEN B
MACCOBBIX SIBJICHUSIX;

YMETh CPAaBHUBATH OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTHUKH, TIOJIYYEHHBIE B POLECCE PEIEHU IPUKIAHON 3a1a4H,
W3YUYEHHS pEATBHOTO SIBJICHHUS;

7) IPUMEHSATH U3YUEHHBIE MOHATHSA, PE3YJIbTATHI, METOJIbI IJIsl PEIICHUS 33a4 TPAKTUYECKOIO XapaKTepa U 3a/1a4 U3 CMEKHBIX
JUCUUIUINH C UCIOJIb30BAHUEM MPU HEOOXOAMMOCTH CIIPABOYHBIX MAaTEPUAIIOB, KOMIIBIOTEPA, MTOJIH30BATHCS OLIEHKOM U
MIPUKUIKON IIPU MPAKTUYECKUX pacueTax:

pacIio3HaBaTh BEPHBIE U HEBEPHBIE BBICKA3BIBAHMS,

OLICHUBATH PE3YJIbTAThl BBIYUCICHUM IIPU PELICHUU IPAKTUYECKUX 3a/1ay;

BBIIIOJIHATH CPABHEHUS YUCEIl B PEATIbHBIX CUTYaLUAX;

UCIOJIb30BaTh YHCIIOBBIE BBIPAKEHUSI IPU PELICHUH MTPAKTUUYECKUX 3a]a4 U 3a]a4 U3 IPYrHX y4EOHbIX IPEIMETOB;
pelaTh NpakTUYECKUe 3aJa4i ¢ IPUMEHEHUEM POCTEUIINX CBOMCTB QUryp;

BBITNOJIHATH MPOCTEUIINE TOCTPOCHHS U U3MEPEHUSI HA MECTHOCTH, HEOOXOMMbIE B PEATTbHOM KU3HU.

BbInyCKHHUK MOJIYyYUT BO3MOKHOCTh HAYYUTHLCHA B 7-9 Ki1accax st o0ecnev4eHusi BO3MOKHOCTH YCIEITHOT0 MPOA0JIKEeHUS
o0pa3oBaHus Ha 0230BOM M yIJIYOJIEHHOM YPOBHAX

JJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

V' Onepuposamv  noHAMUAMU: OnpeoeleHue, meopemd, aKCUOMd, MHONICECME0, XAPAKMEPUCTUKU MHONCECMEd, J/eMeHM
MHOJIcecmea, nycmoe, KOHeuHoe U OeCKOHeuHoe MHONCECMB0, NOOMHONCECMBO, NPUHAODTIEHCHOCMb, BKIIIOUEHUE, PABEHCINEO
MHODICECm8,

U3006padicamob MHONCECMBA U OMHOUEHUE MHOICECTNE C NOMOUWbIO KpY208 Jiinepa,

onpeoensims NPUHAOTICHCHOCHb INEMEHMA MHONCECMBY, 00bEOUHEHUIO U NepeCceueHUt0 MHOICeCE,

3a0a6amv MHONCECMBO C NOMOWBIO NEPEUUCTCHUS INEMEHMO8, CLOBECHO20 ONUCAHUSI,

AN
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v onepuposams NOHAMUAMU. 6bICKA3bl6AHUE, UCMURHOCNTb U JIOJHCHOCMb 6bICKA3bI6ARUA, OMPUYUAHUE 6blCKa3b16dHuﬁ, onepayuu

HAO 8bICKA3LIBAHUSIMU: u, unu, He, yCilO6Hble 6bICKA3bIBAHUA (umnﬂukauuu);

v cmpountb 6bl1CKA3bl6AHUA, OMPUYAHUA BbICKA3bIBAHUIL.

v
v

B noBceaHeBHOI JKM3HU M MIPU M3YyYe€HUH APYTUX MPeIMETOB:
CMpoUms YenouKku yMo3aKkaoyeHUll Ha 0CHOBE UCNOIb308AHUS NPABUTL IOCUKU,
UCNONB308ANb MHONCECMBA, ONEPAYULU C MHOICECBAMU, UX 2padhureckoe npedcmasienue 01 ONUCAHUSL PealbHbIX NPOYEeCCos
U A6JIeHUL

Yucaa

v

ANENENENENENEN

<

v
v

Onepuposams NOHAMUAMU. MHONCECMBO HAMYPATbHBIX YUCET, MHONCECMBO YEIbIX YUCE]l, MHONCECMBO PAYUOHAILHBIX YUCE],
UPPAYUOHATILHOE YUCTO, KBAOPAMHbIUL KOPEHb, MHONCECM80 OeliCMEUMENbHbIX YUCE, 2e0MempUlecKas UHMepnpemayus
HamypanibHulX, YeavlX, PayuoOHAIbHbIX, OeUCEUMENbHBIX YUCE,
HOHUMAMb U 0OBACHAMb CMBICII NOSUYUOHHOU 3aNUCU HAMYPATbHO20 YUCIA,
8bINOIHAMb BLIYUCTEHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOB PAYUOHAILHBIX GbIUUCTICHUL,
8bLINOIHAMb OKpPY2leHUe PAYUOHAILHBIX YUCE C 3A0AHHOU MOYHOCbIO;
CPABHUBAMb PAYUOHATIbHBLE U UPPAYUOHAIbHBLE YUCTA,
npeocmasisims PAyUOHAIbHOE YUCTO 8 8UOe 0eCAMUYHOU OpooU
YNOPAOOUUBAMb YUCLA, 3ANUCAHHBIE 8 8U0E 0ObIKHOBEHHOU U 0eCAMUYHOU OPOoOU,
nHaxooums HOJ/] u HOK yucen u ucnonvzosamos ux npu peuieHuu 3a0ad.

B noBceqHeBHOM KNU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:
NPUMEHSAMb NPABUIA NPUOTUNCEHHBIX BbIYUCIIEHUL NPU peuleHUU NPAKMmu4yeckux 3a0ai U peueHuu 3a0ad Opyeux yueOHblix
npeomemos;
8bLINOIHAMb CPABHEHUE Pe3VIbMamos GbIYUCICHUL NpU peuleHuy Npakmuyeckux 3aoay, 6 mom Hucie NpUuOIUNCeHHbIX
BbIYUCTEHUU,
COCMasIsims U OYEeHUBAMb YUCTIOB8bIE GbIPANCEHUS NPU PEUleHUU NPAKMUYECKUX 3a0al U 3a0a4 U3 Opyeux y4eOHblx npeomemos;
3anUCLIBAMb U OKPY2IAMb YUCT08ble 3HAYEHUS PeAIbHbIX 8eIUYUH C UCHONb308AHUEM PA3HBIX CUCTEM UBMEPEHUS

ToxnecTBeHHbIE IPe0Opa3oBaHUs

v
v

v

Onepupoeamb NOHAMUAMU CMENEHU C HAam)PAJbHbIM nokasamejiem, CmenerHu ¢ yeavblm ompuyamelbHblM noKkasameiem,
6blNOJIHAMb npeo6pa306aﬂuﬂ yeijblx 6blpa3fC€HM1/7.' oelicmeust ¢ 0OHOYNEHAMU (C]ZOcheHue, eblyumaHue, yMHOcheHue), oelicmeus
C MHOcoUY1€eHaAMU (CJZODfCGHue, evlyuniarue, yMHOJfC'eHue),'

BbINOJIHANIL  pA3JI0JCEHUE MHOSOUYIEHOB8 HA MHOJMICUmMenu OOHUM U3 CNnocobo8: e6blHeceHue 3da CK06K_)/, cpynnupoeKa,
ucnojivzoearnue C])Op./l/ly]l COKPAWEHRHO20 YMHOJNCEHUA,



V' blOensme K6aopam CymMmbl U PA3HOCHU 0OHOYNCHOB,

V' packnaovieame Ha MHOJMCUMENU K6AOPAMHBIIL  MPEXUTICH;

V' 8bINOHAMb NPEOOPA308ANHUA BbIPANCCHUTL, COOEPIHCAWYUX CINENEHU C YeTbIMU OMPUYAMETbHbIMU NOKA3AMENAMU, NePexoounms
Om 3anuUcu 8 8uoe cmenenu ¢ YeavimM OMmpuyamenlbHbiM noKazamenem K 3anuci 8 suoe opoou,

v’ gbinonname npeobpazoeanus OpoOHO-PAYUOHATIbHBIX 6bIPAICEHUIL: COKpawenue Opobell, npueedenue ancebpaudeckux opooell

K 0Owemy 3HameHamenro, CIlOdNCeHUe, YMHOJICeHuUe, OelleHue aleebpaudeckux opoobell, 8o38edeHue ancedbpauieckoi opoou 8

HamypaioHyo U Yyeayo OmpuyamenbHyo Cmenets;

BLINOIHAMb NPEOOPAZ0BAHUSL BIPANCEHUL, COOEPAHCAUUX KBAOPAMHbBLE KOPHU,

8b10€IsIMb KBAOPAM CYMMbL UL PAZHOCIU O8YUIIEHA 8 BbIPANCEHUSX, COOEPAHCAUUX KBAOPAMHBLE KOPHU,

8bLINOIHAMb NPEOOPA30BAHUSL BLIPANCEHULL, COOEPAHCAUYUX MOOYTb.
B noBcenHeBHOM KU3HH M TIPH U3yYE€HHH APYTHX NMPEIMETOB:

V' 8bINOIHAMb NPE0dPA306aHUS U OCUCBUS C YUCIAMU, 3ANUCAHHBIMU 8 CIMAHOAPMHOM 8UOE;

V' 8bINOIHAMb NPEOOPA306AHUS ANICEOPAULECKUX BbIPANCEHUL NPU PEULEHUU 3a0aY OPY2UX YHeOHbIX npeoMenos

YpaBHeHHs U HEPABEHCTBA

v’ Onepuposamov noHAMUAMU. YPAGHEHUE, HEPABCHCTNBO, KOPEHb YPAGHEHUS, PeUuleHIe Hepa8eHCMEd, PAGHOCULbHbIE YPAGHEHUS,
obaacmuv onpeoenenus ypasHeHus (HepaseHCcmaa, CUCmembl YPAGHEHUL UTU HEPABEHCME),

v’ pewamp nunetinvie ypasHenus u ypasHeHus, C600UMbLe K TUHEHHbIM C NOMOUbIO MONCOCCMEEHHbIX NPEoOPaA306aHUIL,

v’ pewamo K6adpammuwvle YPAGHEHUs U YPAGHEHUS, CBOOUMbLE K KEAOPAMHBIM C NOMOUBIO MONCOCCNEEHHbIX NPe0OPA306AHUIL

v’ pewamsv OpoOHO-TUHElHbLE YPAGHEHUSL,

v’ pewams npocmetiuiue uppayuoHaibHie ypagHenus euoa [ f (x)=a, J f(x)= \/g (x);

AN

v’ pewams ypasnenus suoax" =a;
v’ pewams ypasHeHust ChOCOOOM PA3NONCCHUS HA MHONCUMENU U 3AMEHbL NePEeMEHHOU,
V' UCnonw308ame Memoo UHMepPeaios OJisk PeUEeHUs Yeablx U OPOOHO-PAYUOHATLHBIX HePABEHCTNE,
v’ pewamo qunelinble YPasHeHUus U HePAeeHCmMEd ¢ NAPaAMempamu,
v’ pewamo HecioxicHble K8AOPAMHbLE YPAGHEHUSL C NAPAMETPOM;
v’ pewamo HeCI0NHCHbIE CUCIEMbL TUHEUHBIX YPAGHEHULL C NAPAMEmMpPamiL,
v’ pewiamp HeCl0dCHbIe YPABHEHUSL 8 YELbLX YUCIAX.
B noBcenHeBHOM KU3HHU M TIPH U3yYe€HHH APYTHX NMPEIMETOB:
v’ cocmasniamo u pewiams TuHelinble U KeAOPAMHble YPAGHEHUS, YPAGHEHUS, K HUM C800AUUECS, CUCTEeMbl TUHETUHbIX YPAGHEeHUL,
HepaseHcme npu peueHuu 3a0ayd 0py2ux y4eoHblx npeomemos;
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V' GbINOIHAMb OYEHKY NPABOONO000US PE3VIbINAIMO8E, NOLYHACMbIX NPU PEUeHUU JUHEUHBIX U K8AOPAMHbIX YDAGHEHUTL U CUCTEM
JIUHEUHbIX YPAGHEHUL U HEPABEHCME NPU peuleHUU 3a0ay OpY2ux y4eOHblX npeomMemos;

V' sblbupams coomeemcmeyowue YpasHeHus, HepaseHcmed U ux cucmemvl, Ol COCMAGLICHUS MAMEMAMUYECKOU MOOelu
3A0AHHOU PeabHOU CUMYayUU UIU NPUKIAOHOU 3a0adu;

V' ymemv unmepnpemuposams NOJLYYEHHbII NPU PEUIeHUU YPAGHEHUs, HEPABEHCNEA U CUCTIEeMbL Pe3VIbmam 6 KOHMeKCme
3A0AHHOU PeabHOU CUMYayUU UIU NPUKIAOHOU 3a0ayu

DOyHKUIMHA

v’ Onepuposamv nousmusimu: QYHKYUOHAIbHASL 3A6UCUMOCb, (QYHKYUS, 2paur GyHKyuu, cnocobwbl 3a0aunus QyHKyuu,
apeymenm u s3Haveuue QyHKyuu, oO1acmv onpeoeieHus U MHONICeCm80 3HAYeHUU (QYHKYUU, HYIU GYHKYUU, NPoMernCcymru
3HAKONOCMOAHCMBA, MOHOMOHHOCIb QYHKYUU, YEMHOCIb/HEUEMHOCb DYHKYUU,

N . . . k
v’ cmpoums 2papuru runelnol, K6aopamuuHou GyHKyull, 06pamHoU NPONOPYUOHATbHOCIU, DYHKYUY 6U0a: Y =a+——, y=~/x

X+b’
yy=3Ux, y=|x;
v’ Ha npumepe K6aodpamuuHol GYHKYUU, UCROAb306amb npeobpazosanus zpapura Gynxyuu Y=F(X) ona nocmpoenus epagpuxos
@yukyuu y = af (kx+b)+c;
COCMasaAms YPAGHeHUs. NPIMOU NO 3A0AHHLIM YCIOBUAM: NPOX0osaulell yepe3 08¢ MOUKU C 3A0AHHLIMU KOOPOUHAMAMU,
npoxoosauell yepez OAHHYI0 MOYKY U NAPALIeIbHOU OAHHOU NPSAMOLL,
uccnedosams QYHKYUo no eé€ epaguxy;
HAxX00Umv MHONCECMB0 3HAYEHUL, HYIU, NPOMENHCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCIU K8AOPAMUYHOU QYHKYUU,
onepuposams NOHAMUAMU. NOCTIe008AMENbHOCTb, apUupMemuyeckas npoepeccusi, 2e0MempulecKas NPocpPeccusl;
peuams 3a0a4u Ha apUOMemudecKyio U 2e0MempuUlecKyo npocpeccuio.
B noBceaHeBHOI JKM3HU M MIPU M3YyYe€HUM APYTUX MPeAMETOB:
V' unmocmpuposams ¢ ROMOWbIO 2pPAGUKA PeaibHyIO 3a6UCUMOCTb UL NPOYECC NO UX XAPAKMEPUCTIUKAM,
v ucnonw3o6ame ceouCmea u 2pagux KeaopamuyHol QYHKYuu npu peueHuu 3a0ay u3 Opy2ux y4ebHvix npeomenos
TexkcroBble 3agaun
v’ Pewamb npocmole u CLOANCHbLE 3A0a4U PASHBIX MUNO0E, d MAKI’Ce 3a0AY4lU NOBLIUEHHOT MPYOHOCIU,
v UCnonwb306ame pasuvie KpamKue 3anucu Kak MOOeiu MeKCnoes CJLOJNCHBIX 3a0ay O NOCMPOCHUS NOUCKOBOU CXeMbl U PEULeHUs.
3a0au;
v’ pasnuuame mMooenb mekcma u MoOeib peuwieHus 3a0aqi, KOHCMpPYupoeams K O0OHOU MOOENU PeueHUs HeCI0NCHOU 3a0adu
paztvle MOOeaU meKcma 3a0a4du;

v’ 3name u npumensmo 06a cnocoba noucka peutenus 3a0ay (0m mpebosanus K YCiosuto u 0m yCiogus K mpeboeanuio);
8
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v
v
v

v
v

AN

v

v
v

v
v
v
v
v

v
v

MOOENUPOB8aAmMs PAcCyHCOeHUsi NPU NOUCKe peuleHUs 3a0ad ¢ HOMOWbIO 2pagh-cxembl,
8bLOEJISIMb MANbL peulenus: 3a0ad U COOePHCAHUE KAHCO020 IMand,
yMemyv 8blOUPaAMb ONMUMANLHBII MEmMOO peuleHus 3a0ayu U 0CO3HA8AmMb blOOp Memood, pacCMampueams pasiuyHvle
Memoobl, HaxX00Ums pazHvle peueHus 3a0ayu, eclii 603MON*CHO;
AHAIU3UPOBAMb 3aMPYOHEHUS NPU PeueHUulY 3a0ay;
8LINOJIHAMb PA3IUUHbIE NPeoOPA306aHUS NPEOSIONHCEHHOU 3a0ayu, KOHCMPYUPOB8AMsb HO8ble 3a0ayd U3 OAHHOU, 8 MOM YUCle
obpamubie;
UHMEPNPemupo8ams 8bIYUCIUMENbHblEe Pe3yIbmamyl 8 3a0aye, UCCe008amb NOIYUeHHoe peuleHue 3a0ayul,
AHAIUZUPOBATNL BCEBO3MOIICHBIE CUMYAYUU 83AUMHO20 PACNOIONHCEHUS 08X 00BLEKMO8 U USMEHEHUE UX XAPAKMEPUCMUK NpU
COBMECIHOM 0BUNCEHUU (CKOPOCMb, 8peMSsl, paACCMOsHUE) NPU peuleHUl 3a0ad Ha 08UMCEHUEe 08YX 00bEKMO8 KAK 8 00HOM, MAaK
U 8 NPOMUBONOTIOHCHBIX HANPABLEHUSX,
UCCNIe008aMb 8CEBO3MONCHBIE CUMYAYUU NPU peuleHuu 3a0ay HA OB8UMCEHUe NO peKe, pacCMampuéams pasHvle CUCHEeMbl
omcuéma,
peuiams pasHooOpasuvle 3a0auu «HA YACUY,
peuwiams u 060CHOB8bIBAMb CBO€E peuleHue 3a0ay (8blOesImb MAMeMamuyecKylo 0CHO8Y) Ha HaxX0dcOeHue Yacmuy Yyucia u Yucid
nO €20 4acmu Ha OCHOBE KOHKPEMHO20 CMbLCIA Opoou,
0CO3HABAMb U 0OBACHAMb UOCHMUYHOCb 3a0ay PA3HLIX MUNOS, CEA3bIAIOWUX MPU 8eTUUUHBL (HA pabomy, Ha NOKYNKU, HA
08UdICEHUE). BbIOEIAMb SMU BETUYUHBL U OMHOUWEHUS MeHCOY HUMU, NPUMEHAMb UX NPU peuleHuu 3a0ad, KOHCMpPYUposams
cobcmeenHbvle 3a0ay YKA3AHHbIX MUNO8;
671a0emb OCHOBHBIMU MEMOOAMU PeuleHUsl 3a40ad Ha CMeCU, CNIA8bl, KOHYEHMPayuu,
peuwams 3a0a4u Ha NPOYEeHMmbl, 8 MOM HUCIIe, CTIOHCHbLE NPOYEHMbl C 0OO0CHOBAHUEM, UCNOIb3YSL PA3HbLE CNOCOObL,
peuams 1o2uyecKue 3a0ayu pasHbiMu CHocooOamu, 8 mom yucie, ¢ 08yMs OJIOKAMU U ¢ mpemMs O10KAMU OAHHBIX C NOMOUBIO
maobauy,
pewiams 3a0ayu N0 KOMOUHAMOPUKe U Meopuu BeposImHOCMeEl HA OCHO8e UCHOIb308AHUS U3YYEHHbIX Memo008 U
000CHOBbIBAMb peuleHUe;
peuiams HeCl04CHbLE 3A0ayl N0 MAMEMAMmU4eckol Cmamucmuxe,
0811a0emb OCHOBHLIMU MeMOoOamMU PeueHUsl CIONCEeMHbIX 3a0ay. apudmemudeckull, arecedopaudeckuil, nepebop 8apuanmos,
eeomempudeckull, epaguieckutl, NPUMEHIMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHbIMU CUMYAYUSIX.

B noBceHeBHOM KU3HH M NIPH U3YYE€HHHU APYTHUX NMPEIMETOB:



v

v

v

8bl0eNIAIMb NPU peuleHuU 3a0ay XapakmepucmuKky paccmampugaemol 8 3aoaie cumyayuu, omiuyHvle Om peaibHblX (me, om
KOMOpbIX aOCmpazuposanucy), KOHCmMpyuposams HOGble CUMYAYUU C YYEMOM IMUX XAPAKMEPUCMUK, 8 YACMHOCMU, NpU
peuieHul 3a0a4 Ha KOHYeHmpayuu, y4umaosléams niomHOCMb 6eujecmed;

pewams U KOHCMPYUpo8ams 3a0ayu HA OCHOBE PACCMOMPEHUsT PEealbHbIX CUMYayull, 8 KOMopulx He mpeOyemcs: mouHblil
BLIUUCTUMENbHBLU Pe3)Ibmam;

peuwams 3a0a4u Ha 0BUMCEHUE NO peKe, PACCMAMPUBAsL pa3Hble CUCIEMbl OMCcYemda

CraTucTuKa M TeOpUsi BepPOSITHOCTEM

v

ANENENENEN

AN

v

v

Onepuposams noHAMUAMU: CMOIOYAmMble U KPYy2ogble OUuazpammyl, mabauysbl OAHHbIX, cpeoHee apugmemuieckoe, MeOUuaHa,
Haubonvee U HAUMeHbUee 3HAYeHUs BbIOOPKU, pa3Max 6blOOPKU, OUCHepCUs U CMAHOAPMHOEe OMKIOHeHUe, CAYYauHas
UBMEHYUBOCTND,
ussnIeKamv UHQGOpMayuro, npeoCmasieHHyo 8 madauyax, Ha ouazspammax, epaguxkax;,
cocmasnsims mabauysl, CMpoums OUaAPAMMbL U SpAPGUKU HA OCHOBE OAHHBIX;
onepuposams NOHAMUAMU: hAKMOPUAT YUCIA, NePeCMAHO8KU U couemaHus, mpey2oavHuk Ilackans;
NPUMEHAMb NPABUNO NPOU3EEOeHUs. NPU PeuleHUU KOMOUHAMOPHBIX 34044,
onepuposams NOHAMUAMU: CYUAUHBIIL ONbIM, CIYYAUHBIL 8b100p, UChbIMAaHUe, dNleMeHmapHoe caydatinoe coovimue (Ucxoo),
Kaaccuieckoe onpeoeienue 8eposmuoCmu CyuatiHo20 cooblmus, Onepayuu Hao CIy4atHbLMu COObIMUIMU,
npeoCcmasisimes UHGOPMAyuIo ¢ NOMowbIo Kpy2o8 Junepa;
peuiams 3a0a4u Ha 8bIYUCTIEHUEe 8ePOSIMHOCMU C HOOCYEMOM KOIUYECmEa 8apUAHMOE ¢ NOMOUbIO KOMOUHAMOPUKU.

B noBceqHeBHOM KNU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:
U3671€eKamo, UHMEPNPEemuposams U npeoopazosvieams UHGOpMayulo, NpeocmasienHylo 6 mabauyax, Ha Ouazpammas,
epagukax, ompaxcarowyro cOUCMEa U XapaKkmepucmuky peaibHblX nPoYeccos U AGNeHUl;
onpeoensams Cmamucmuyeckue XapaKkmepucmuki 8bl00PoK no mabdauyam, OUAzpamMmam, epaguram, 8bINOJIHAMb CPABHEHUE 8
3a8ucuMocmu Om yeau peueHus 3a0a4u,
OYEHUBAMb BEPOSAMHOCINb PEAIbHBIX COOBIMULL U ABTIEHUI.

HUcropust MmaTeMaTUKHU

v
v

Xapakmepu306amb 8K1A0 6blaaIOM/}MXC}Z mamemanmurkoe 6 passumue mamemamuKku U UHbLX HAYYHblX 06]16167’1’!61/7,'
noHuMambsv pojib MamemamuKku 6 pascumuu Poccuu

MeToabl MAaTEMAaTHKH

v
v

Hcnonv3ys uzyuenuvie Memoovl, nposoouns 00KA3ameabCmeo, 8bINOIHAMb ONPOBEPAHCEHUE,
Buibupamse uzyuennvie memoowvi u ux KOMOUHAYUY O peUleHUss MAMeMaAmUyYecKux 3a0ad;
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4 UCNONL308AMb  MamemMamudyeckue 3HAHUS Ol ONUCAHUS 3aKOHOM€pHOCm€ﬁ 6 OprDlC(ZiOLbleuv 0elcmeumenbHoCmu U
npou3eeéenuﬂx uckKkyccmea,

4 npumeHAmo npocmeﬁmue npocpammHsle Cp@dCWlGCl U SJEeKMpPOHHO-KOMMYHUKAUUOHHbIE CUCmeEMbl npu peueHuu
Mamemamuyeckux 3a0ay.

BbInycKHMK MOJYYUT BO3MOKHOCTh HAYUYMTHCS B 7-9 Kjaccax 1Jisl yCHENIHOT0 MPO0JIKeHUs1 00pa30BaHUA HA
yriy0JIéHHOM YPOBHE
JJIeMEeHTbI TEOPUH MHOKECTB U MATEMATUYECKOM JIOTUKH
v' CBOOOIHO OIEPUPOBATH MOHATHSIMHU: MHOXECTBO, XapaKTEPUCTUKU MHOKECTBA, DJIEMEHT MHOKECTBA, IIYCTOE, KOHEYHOE M
OECKOHEUYHOE MHOKECTBO, TIOJMHOXECTBO, MPUHAICKHOCTh, BKJIIOUCHHE, PABEHCTBO MHOXKECTB, CIOCOOBI 3aJaHue
MHOKECTBA;
3a/1aBaTh MHOKECTBA Pa3HBIMU CIOCO0AMHU;
MIPOBEPSTH BBHIMOJHEHUE XaPAKTEPUCTUIECKOIO CBOMCTBA MHOYKECTBA;
CBOOOJIHO ONEPUPOBATh MOHSATUSMH: BBICKA3bIBAHUE, WCTUHHOCTh M JIO)KHOCTh BBICKA3bIBAHUSI, CIIOKHBIE U MPOCTHIC
BBICKA3bIBaHUS, OTPHUIIAHUE BBICKA3BIBAHUW;, UCTUHHOCTh W JIO)KHOCTb YTBEPKACHUS U €ro OTPUIIAHUS, ONEpaluu Haj
BBICKA3bIBAaHUSIMU: M, WJIA, HE. Y CIIOBHBIC BBICKA3bIBaHUS (MMILTUKAIIAHN);
v/ CTPOMTH BBICKA3bIBAHKS C MCIIOIL30BAHUEM 3aKOHOB aIreOphl BHICKA3LIBAHUIA.
B noBceaHeBHOI KU3HU M MIPHU U3YYEHUM APYTUX MPeAMETOB:

v/ CTPOMTH pacCyKIE€HUS Ha OCHOBE MCIIOJIb30BaHMUS [TPABUII JIOTUKY;

v/ UCIIOJIL30BaTh MHOKECTBA, OIIEPALIUHI C MHOXKECTBAMM, UX IpapUUIeCcKOe NPEACTABICHHUE IS ONMCAHUS PEANBLHBIX IPOLIECCOB

U SIBJICHHH, PU PEIISHUHN 3a7a4 IPYTHX YICOHBIX MPEIMETOB

Yucaa
v CBOOOHO OIIEPUPOBATH MOHITUSMH: HATYPAJIbHOE YMCIIO, MHOKECTBO HATYPAIbHBIX YKCE, IEJI0€ YHCIIO0, MHOXKECTBO LIENBIX
yuces, 00bIKHOBEHHAs Ipo0b, IECATUYHAS IPOOh, CMEIIIAHHOE YK CJIO, PAllUOHATIBHOE YHUCIIO, MHOYKECTBO PAIIMOHAIBHBIX YHUCEIT,
UpparMoHaIbHOE YUCJI0, KOPEHb CTENEHHU N, ACHCTBUTEIHHOE YKMCIIO, MHOXKECTBO JACHCTBUTEIIBHBIX UHCEI, TeOMETpUYecKas
WHTEpIIpeTalusi HaTypaJbHbBIX, IEJIbIX, PAIIHOHATBHBIX, JEHCTBUTEIBHBIX YHCEIT;
MOHUMATh U OOBACHATH PA3HUILY MEXTY MO3UITMOHHON U HEMO3UIIMOHHOW CUCTEMaMHM 3alUCH YHUCEIT,
MEePEBOJIUTh YMCIIA U3 OJTHON CUCTEMBI 3aITUCU (CUCTEMbI CUHUCIICHHUS) B APYTYIO;
JIOKa3bIBaTh U MCIOJIb30BaTh IPU3HAKU AENUMOCTH Ha 2,4, 8, 5,3,6,9, 10, 11 cymmbl 1 IpOU3BEICHUS YHUCEI IPU BBITTOJTHEHUN
BBIUHCJICHUH U PEILICHUH 3a/aY;
v/ BBINOJIHATH OKPYIJIEHUE PALMOHATIBHBIX U HPPALMOHAIBHBIX YHCEN C 3aJaHHOM TOYHOCTHIO;
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AN

CpaBHUBATb I[GIZCTBHTCHBHBI@ qunciia pa3HbIMU CHOCO6aMI/I;
yYnopsaa0o4uBaTbh 4uciida, 3allMCAHHBIC B BHUJIC OOBLIKHOBEHHOU M I[GCHTH‘IHOﬁ I[pO6I/I, quciaa, 3allMCaHHbIC C HCIIOJIb30BAHUCM

apu(pMETUIECKOTO KBaJAPATHOTO KOPHS, KOPHEW CTENEeHU OoJbIIe 2;

AN

Haxoauth HOJ[ u HOK uucen pa3abpiMu crioco0aMu U UCIIOJIb30BaTh UX MPU PEIICHUH 3a/1a4;
BBINIOJIHATh BBIYUCIICHUST U TPeoOpa3oBaHUs BBIPAKEHHUH, COJCP)KAIUX JEUCTBUTENIbHBIE YHUCIA, B TOM YHUCJE KOpPHHU

HaTypaJIbHBIX CTCIICHEM.

v

v

v

B noBceqHeBHOI KM3HU M NIPU M3YyYE€HUH APYTHUX MPEAMETOB:

BBITIOJIHATh U OOBSICHATH PE3ybTaThl CPABHEHUSI PE3YJIbTATOB BBIYMCICHHUM MPHU PEIICHUHM MPAKTUYECKHX 3a7a4, B TOM
YuCIie MPUOJIMKEHHBIX BIYMCICHHM, UCTIONB3YS pa3HbIe CIIOCOObI CPaBHEHUI;

3alKChIBATh, CPABHUBATH, OKPYIJISITh YHWCJIOBBIE JAHHBIE PEAIbHBIX BEJIMYMH C HCIOJIb30BAHUEM PAa3HbIX CHUCTEM
U3MEPEHUS;

COCTaBJISITh U OIIEHUBATh PAa3HBIMHU CIIOCOOAMM YHMCIIOBBIE BBIPAXKEHHS MPU PEIICHUH MPAKTUYECKHX 33Jad M 3a/1ad U3
JIPYTUX y4eOHBIX MPEIMETOB

TosxkaecTBeHHBIE IPeo00pa3oBaHUA

v
v
v

AN

<

DN NI NN

CB00OOIHO OnepUpOBaTh MOHATUSIMU CTENEHU C LIEJIBIM U IPOOHBIM NOKA3aTeNIeM;

BBITNOJIHATH JI0KA3aTEIbCTBO CBOIMCTB CTENEHU C LIEBIMU U APOOHBIMH ITOKA3aTesIMU;

OIIEPUPOBATH MOHATUAMU «OAHOUJIEH», KMHOTOWIEH», «MHOTOWIEH C OJHOM NEPEMEHHON», «KMHOI'OUJIEH C HECKOJIBKUMU
NEPEMEHHBIMIY, KO3(PPUIIMEHTb MHOTOWIEHA, «CTaHAAPTHAs 3alIUCh MHOI'OWIEHa», CTENIEHb OJJHOYIEHAa U MHOTOUJICHA;
cBOOO/IHO BJIaJIETh MpUEMaMu PeoOpa30BaHus 1EeNIbIX U IPOOHO-PAIMOHATIBHBIX BBIPAXKCHUI;

BBITOJIHATH Pa3yi0’KEHNE MHOTOUJICHOB Ha MHOKUTEH Pa3HbIMH CIIOCO0aMH, C UCTOIb30BaHUEM KOMOMHAIUI pa3InyHbIX
MIPUEMOB;

UCIIOJIb30BaTh TeopeMy Buera u teopemy, oOpaTtHyto TeopeMe Buera, it moricka KOpHEH KBaIpaTHOrO TPEXWICHA U IS
pelieHus 3a1a4, B TOM YMCIIe 3a/1a4 C IapaMeTpaMy Ha OCHOBE KBAIPATHOTO TPEXUJICHA,

BBINOJIHATH JEJICHUE MHOTOWIEHA HA MHOTOYJIEH C OCTaTKOM;

JIOKa3bIBaTh CBOMCTBA KBAJAPAaTHBIX KOPHEN U KOPHEH CTEIEHU N;

BBITIOJIHATH MPE0Opa30BaAHMS BBIPAKEHUH, COJEPKAIMX KBAIpaTHbIE KOPHU, KOPHH CTETIEHHU N;

CBOOOJIHO ONEPUPOBATH MOHATUAMH «TOXKJECTBO», «TOKIECTBO HA MHOKECTBE), «TOXKAECTBEHHOE MPEOOpPa30OBAHUEY;

) J i : — K
BBINIOJIHATH Pa3JInyHbIe MPE0OPa30BAHMS BRIPAKEHUH, COJIEPIKAILIUX MOJIYJII/I.( xk) =x

B noBceaqHeBHOM )KU3HU U IIPH U3YYCHUHU NPYIUX IIPEIAMETOB:
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v’ BBINOJHATH TPEOOPA3OBAHUS M JEHCTBHA C OYKBEHHBIMH BBIPAKEHUSAMH, YUCIOBBIE KOA(DOHUIUEHTH KOTOPBHIX 3alUCAHbI B
CTaHJAPTHOM BHUJIE;

AN

BBITIOJIHATH MPE0Opa30BaHMS PAllUOHATBHBIX BBIPAKEHUN MTPHU PEIICHUH 33]1a4 IPYTUX YUYEOHBIX MTPEIMETOB;
BBINIOJIHATh TMPOBEPKY MPABAONOAO0US (PU3MYECKHX M XUMHUYECKUX (QOpMys Ha OCHOBE CpPaBHEHUS pPa3MEpPHOCTEH U

BaJICHTHOCTEH
YpaBHeHUs U HEPABEHCTBA

v

ANENEN

AN

v
v

v
v

CBOOOJHO OIEepUpOBaTh MOHATUAMH: YpaBHEHHE, HEPABEHCTBO, PABHOCWIBHBIE YPAaBHEHUS M HEPABEHCTBA, YpaBHEHUE,
SIBIISIFOLLIEECS CIEICTBUEM JIPYTOr0 YpaBHEHUsI, ypaBHEHUS!, PABHOCUIJIbHBIE HA MHOXKECTBE, PABHOCHJIbHBIE IIPE0Opa30BaHUS
YPaBHCHUM;

peuaTh pa3Hble BUbl YPAaBHEHUI U HEPABEHCTB U UX CUCTEM, B TOM YHUCJIE HEKOTOPbIE YpaBHEHUS 3 U 4 cTeneHei, ApoOHO-
palMOHAIBHBIE U HPPALMOHAJIBHBIE;

3HAaTh TeopemMy Buera 171 ypaBHEHHI CTENEHN BBIILE BTOPOM;

MIOHUMATh CMBICII TEOPEM O PABHOCHJIbHBIX U HEPABHOCWJIBHBIX MPE0OPA30BaHUSAX YPABHEHUN U YMETh UX JOKA3bIBATh;
BJIAJETh PA3HBIMM METOJAMHU PEUICHUS ypaBHEHWI, HEPABEHCTB M UX CHUCTEM, YMETh BBIOMpATh METOJ pEUICHUs W
000OCHOBBIBaTh CBOM BBIOOD;

UCIIOJIb30BaTh METOJI UHTEPBAJIOB JIJISl PELLICHUSI HEPABEHCTB, B TOM YHCJIE APOOHO-PAIMOHATIBHBIX U BKIIIOYAIOIINX B ce0s
VPPaLMOHAIbHBIE BBIPAKCHMUS;

pemary anredpanyeckue ypaBHEHHUS M HEPABEHCTBA M MX CHUCTEMBI C IapaMeTpamH aiareOpanyeckuM U rpaduyecKum
METOJaMHU;

BJIAJICTh Pa3HbIMU METOAAMU JOKA3aTEIbCTBA HEPABEHCTB;

peniaTh YpaBHEHHUS B LIEJIBIX YUCHAX;

M300pakaTh MHOXECTBA HA TJIOCKOCTH, 33/1aBa€Mbl€ YPABHEHUSIMU, HEPABEHCTBAMHU U UX CUCTEMaMHU.
B noBceaHeBHOM KM3HU M NIPU M3YYECHUH APYTUX MPEAMETOB:

COCTaBJISITh U pellaTh YPaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI [IPU PEILIEHUH 33]1ay IPYTUX y4E€OHBIX IPEAMETOB;
BBITIOJIHATH OLEHKY MPaBAOINOA00US pe3yJbTaTOB, MOJy4YaeMbIX MPU PEIICHUN Pa3IUYHbIX YPaBHEHUN, HEPABEHCTB U MX
CUCTEM NPU PEIICHUH 3a7a4 JPYTrUX YUYEOHbIX MPEIMETOB

COCTaBJISITh U pellaTh YPaBHEHUS U HEPABEHCTBA C MapaMeTpaMu NpU PELICHUH 3aa4 JPYTUX YUYECOHBIX MPEIMETOB;
COCTaBJISITh YPAaBHEHUE, HEPABEHCTBO WM HUX CHCTEMY, OMUCBHIBAIOIIME PEATBbHYIO CUTYyalUIO WM MPUKIAAHYIO 3a7ady,
MHTEPIIPETUPOBATH ITOJyUYECHHBIE PE3YJIbTATHI

DyHKIUU
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v' CBOGOAHO ONEPUPOBATH IOHATHSIMHU: 3aBUCHMOCTh, (DYHKIHOHAIbHAS 3aBUCHMOCTH, 3aBUCHMas W HE3aBHCHMAs
nepeMeHHbIe, HYHKIHS, CITOCOOBI 3a1anusl (PYHKITNHU, apryMEHT U 3Ha4eHHe (DYHKITNHN, 00J1aCTh OMPEEICHIS 1 MHOXECTBO
3HaueHUsT (QYHKUUMU, HYIH (QYHKIAH, MPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb (YHKIMH, HauWOOJblIee U
HaMMEHbIIIee 3HAYEHUsI, YETHOCTH/HEUETHOCTh (QYHKIMU, NMEPUOAUYHOCTh (QYHKIMU, rpaduK (YHKIUU, BEpTUKAIbHAS,
rOpU30HTaJIbHAS, HAKJIOHHAS] ACUMITOTHI; TpadUK 3aBUCUMOCTH, HE SIBJISIOIICHCS (PyHKIUEH,

v’ cTpouTh rpapuKy PYHKIMIA: TMHERHOMN, KBAAPATUYHON, APOOHO-THHENHOM, CTEIEHHON [TPH Pa3HbIX 3HAYEHUSIX [TOKa3aTels
CTENCHH, Y =|x|;

v ucnonp30BaTh npeobpaszoBanus rpaduka GQYHKIHUN y = f (x) UL HOCTPOCHHUS rpaduKoB QYHKIHI y = af (kx+b)+c;

aHAIM3UPOBaTh CBOMCTBA (YHKIUN U BUJI TpadrKka B 3aBUCUMOCTH OT TapaMETPOB;
CBOOOJTHO  OINEPUPOBATH MOHATUSIMH: TOCIIEIOBATEIBHOCTh, OTPAHWYEHHAs IMOCJEIO0BATEILHOCTh, MOHOTOHHO
BO3pacTatomias (yObIBaromiasi) MOCIEI0BaTEIbHOCTh, MPEET TMOCIEI0OBATEIBHOCTH, apudMeTUuYecKas Mporpeccus,
reOMEeTpUYECKas MPOTrPECCusi, XapaKTEePUCTUIECKOE CBOMCTBO apu(MeTHUeCcKoi (reOMETPUUYECKOM ) MPOTPECCUu;
v’ HCIOJIBE30BaTh METOJl MATEMATHYECKON MHIYKIMH JIJIs BEIBOAA (POPMYJI, JOKA3aTEILCTBA PABEHCTB U HEPABEHCTB, PEIICHHS
3a/1a4y Ha JIeTMMOCTh;
UCCJIEI0BATh MOCIIEA0BATEILHOCTH, 3aJaHHbIE PEKYPPEHTHO;
peliaTb KOMOMHUPOBAHHBIE 33/1a4X Ha apu(PMETHUYECKYIO U TEOMETPUUECKYIO MPOTPECCHUHU.
B noBceqHeBHOI »KM3HU M IPU U3YyYE€HUM APYTUX NMPeEIMETOB:

v/ KOHCTPYHpOBATh M HCCIEIOBATh (PYHKI[MH, COOTBETCTBYIOLIME PEAIBLHBIM IIPOLECCAM M SBJIECHUSM, WHTEPIPETHPOBATH

MOJIYYCHHBIC PE3YJIHTATHl B COOTBETCTBUU CO CIICIIM(PUKON MCCIEyeMOT0 MPOIecca UK SIBJICHHUS;
v’ UCIOB30BaTh TPad)UKH 3aBUCHMOCTEN IS KCCIIEM0BAHMS PEANBHBIX IPOIIECCOB U SBICHHUI;
v KOHCTPYUpPOBaTh W HMCCIIEAOBAaTh (DYHKIMM IPH PENIEHHH 3a1a4 JAPYTUX Y4eOHBIX IPEAMETOB, HMHTEPIPETHPOBATH
MOJIyY€HHBIC PE3YJIBTAThl B COOTBETCTBUU CO ClieU(PUKOI yueOHOTO mpeameTa
CraTucTHKa ¥ TeOpHsi BEPOATHOCTEN MmocJjae 3a1a4
v CBOGOIHO OIIEPUPOBATH HOHATUSMHU: CTOJIOYATHIE U KPYTOBBIE JMarpaMMbl, TAOIMIIB! JaHHBIX, CPEIHEE ApUPMETHIECKOE,

MeJInaHa, HauOoJIbIllee ¥ HAaUMEHbIIIEE 3HAUCHUS BBIOOPKH, pa3Max BBIOOPKHU, TUCIIEPCHUS U CTAHJIAPTHOE OTKJIOHEHUE,
Cly4yarHas U3MEHUYUBOCTD;
BBIOMpaTh Haubosee yI00HBIN crioco0 npeacTaBiieHuss HHOOpMaIINK, aICKBaTHBIN €€ CBOMCTBAM U IIEJIsIM aHaJn3a;
BBIYUCIISITh YHUCIIOBBIE XapaKTEPUCTUKHU BEIOOPKH;
CBOOOJIHO OIEpUPOBATh MOHATHUSAMU: (haKTOpUA YHKCIIA, TEPEeCTAaHOBKU, COYETAHUS M PA3MEIICHUS, TPEYTrOJbHUK
ITackais;

AN

AR

AN
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<

AN

cBOOOJIHO OMEPUPOBATh MOHATHSAMH: CIyYaWHBIA OMBIT, CAy4YailHBIA BBIOOp, HMCIBITAHHE, HJIEMEHTapHOE CIy4yaiiHOe
coObITHE (MCXOM), KIACCHYECKOE OMpeeNieHUe BEPOATHOCTH CIy4alHOro COOBITHS, OMEpalud Haja CIaydailHbIMU
COOBITHUSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBI;

CBOOO/IHO ONEpPHUPOBATh MOHATUSAMH: CIyYalHBIH OMNBIT, CIy4dailHbIA BBIOOp, MCIBITAHHME, HJIEMEHTapHOE CIy4yallHOE
coOpITHE (MCXOM), KIACCHUYECKOE OINpEENIEHUE BEPOATHOCTH CIy4yallHOTO COOBITHS, ONEpaluu Haja CIy4yallHbIMU
COOBITUSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBI;

3HAaTh IPUMEPHI CIIYYaWHBIX BEJIUYHH, U BBIYUCIATh HX CTATUCTUYECKUE XAPAKTEPUCTUKH;

UCIOJIb30BaTh (POPMYJIbl KOMOMHATOPUKY IIPU PEILIEHUU KOMOWHATOPHBIX 3aj1a4;

pelaTh 3aJa4y Ha BEIYMCIEHUE BEPOSITHOCTH B TOM UHUCJIE C UCIOJIB30BaHUEM (POPMYIL.

B HOBCCIIHCBHOVI KU3HU M TIPH U3YICHHUH IPYIuX NMPEAMETOB:

v

v

v

NPEACTaBIATh MH(OPMAIMIO O peajbHBIX IMPOIECCaX M SBJICHUAX CIIOCOOOM, aJE€KBAaTHBIM €€ CBOWCTBAM W LIETHU
UCCIICI0BAHNS,

aHAIM3UPOBaTh W CPAaBHUBATh CTAaTUCTUYECKUE XapPAKTEPUCTUKH BBIOOPOK, MOJYYEHHBIX B MPOLIECCE pELIEHUs
NPUKJIAJHON 3a/1a4¥, U3YUYECHHSI PEaJIbHOTO SIBJICHUS, PEIICHUS 33/1a4d U3 IPYTUX YUYEOHBIX PEIMETOB;

OLICHHBATh BEPOSITHOCTh PEAIbHBIX COOBITHI U SIBICHHUI B Pa3IMUHbIX CUTYyalUsAX

TexkcTOoBBIC 32]a4YU

v
v
v

AN

PemaTe poCThIE U CIOKHBIE 3a/1a4H, & TAKXKE 3a/1a4M IIOBBINIEHHOW TPYAHOCTH U BBIAEIISATH UX MATEMAaTUYECKYIO OCHOBY;
pacno3HaBaTh pa3HbIE BUJbI U TUIIBI 33/a4;

WCITOJIB30BaTh pa3HbIe KPATKHE 3alMCH KaK MOJENIM TEKCTOB CIOXHBIX 33a4 M 33Ja4 MOBBILIEHHOW CJIOKHOCTH JUJIS
NOCTPOEHHUS TIOMCKOBOM CXeMbl M pelleHus 3aa4, BHIOMpPAaTh ONTUMAJIbHYIO JUIsl pacCMaTpUBaeMoOM B 3a7aue CUTYyalllu
MOJIEJIb TEKCTA 3a/1a4U;

pasinyaTh MOJIETh TEKCTAa M MOJIEIb PELICHUs 3aJlayd, KOHCTPYUPOBATh K OJHOM MOJENH PEIICHUs CIIOKHBIX 3a7ad
pa3HbIe MOJEIN TEKCTA 3a1a4H;

3HATh U MPUMEHSTH TPU croco0a MOMCKa pelleHus 3a1ad (0T TpeOOBaHUs K YCIOBUIO U OT YCJOBHUSI K TpPeOOBaHUIO,
KOMOMHUPOBAHHBIN );

MOJICJIUPOBATh PACCYKACHUS MPU MMOUCKE PEIICHUS 3a]1a4 C MOMOIIIbIO Tpad-cXeMbl;

BBIJICJISITH 3TAIlbl PELICHUS 3a/1a4U U COJIEp KaHUE KaXA0ro ITara;

yYMETh BBIOMpATh ONTHUMAJIbHBIA METOJ| PEIEHUs 3aJlayd M OCO3HaBaTh BHIOOP METOa, pacCMaTpPUBATh pa3IMYHbIC
METO/1bl, HAXOAUTh Pa3HbIC PEIICHMS 3aa4H, €CJIU BO3MOXKHO;

aHAIM3UPOBATh 3aTPYAHEHUS [IPU PELICHUN 33/1a4;
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AN AN

AN

v
v

BBITNIOJIHSATH Pa3IUYHbIE TPEOOPA30BaAHMS PEI0KEHHOH 3a/1a4K, KOHCTPYHPOBATh HOBBIE 33J]a4M U3 JAHHOM, B TOM YHCJIe
oOpatHbIe;

MHTEPIPETHPOBATH BEIYUCIUTEIILHBIC PE3YJIbTATHI B 3ajlaue, UCCIE0BATh MOJIYYEHHOE PEIICHHE 3a/]auu;

U3MEHSATH YCIOBHE 33724 (KOJTMYECTBEHHbBIC UM KaueCTBEHHBIE JaHHBIE), HCCIIEI0BATh U3MEHEHHOE NPe0Opa30BaHHOE;
aHAJM3UPOBATh BCEBO3MOKHBIE CUTYAI[MHM B3aMMHOTO PACIIONIOXKEHUS JIBYX OOBEKTOB U M3MEHEHHE UX XapaKTEPUCTHK
P COBMECTHOM JBM)KEHUH (CKOPOCTH, BPEMsI, pACCTOSIHHE).IIPU PELICHUE 3aj]ad Ha JBIKCHHE JBYX OOBEKTOB KaK B
OJTHOM, TaK ¥ B IPOTHBOIOJIOXKHBIX HAMPABJICHUSAX, KOHCTPYUPOBATh HOBBIE CUTYallMl HA OCHOBE M3MEHEHUS YCIOBHIA
3aJa4d TpY JABIKEHHUHU TIO PEKe;

UCCIIEIOBAaTh BCEBO3MOXKHBIE CUTYallMU TMPU PELICHUU 33a]a4 Ha JABIDKEHHE 10 peKe, pacCMaTpUBaTh pa3HbIE CHCTEMbI
OTCUETA;

pemaTb pa3HOoOOpa3HbIE 33/1a4U «HA YaCTH,

pemate 1 00OCHOBBIBATh CBOE pEIEHHE 3a7ad (BBIACIATh MAaTEMAaTUYECKYI0 OCHOBY) Ha HaXOXJICHHE YaCTH YHCIa U
YHClia TI0 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMBICIIA Jpo0H;

OOBSCHATH UACHTUYHOCTH 3a/1a4 Pa3HbIX THIIOB, CBA3BIBAIOIINX TPU BEIMYHHBI (Ha paboTy, Ha OKYIKH, HA IBUKCHHE).
BBIJICTISITH OTH BETUYUHBI M OTHOIIIEHUS MEXAY HUMH, IPUMEHSATH UX MPH PEIICHUH 3a/1a4, KOHCTPYHUPOBATh COOCTBEHHBIE
3a/1a4 yKa3aHHbIX TUIIOB,;

BJIa/IETh OCHOBHBIMU METO/IaMHU PELIEHUS 3a]1a4 Ha CMECH, CIJIaBbl, KOHIIEHTPAIH, UCIIOIb30BaTh UX B HOBBIX CUTYaIIUsIX
110 OTHOUIEHHIO K U3yUYEHHBIM B ITpoliecce 00yUueHus;

pelaTth 3aa4i Ha IPOLEHTHI, B TOM YHCJIE, CJIOKHBIE TPOLEHTHI ¢ 000CHOBAHUEM, UCIIONb3Ys Pa3HbIe CIIOCOObL;
pemarh JOTHYecKHe 3aJaud pa3HbIMU CIIOCOOaMH, B TOM YHUCIE, C ABYMsI OJIOKaMH M C TpeMsi OJIOKaMU JaHHBIX C
IIOMOIIBLIO TaOJIHII;

pemath 3a7add MO0 KOMOWHATOPUKE M TEOPUU BEPOSITHOCTEH Ha OCHOBE HCIIOJNB30BAHMS W3YYEHHBIX METOJOB U
00OCHOBBIBAaTh PELICHUE;

pelaTh HECIOKHBIE 3a7a4l TI0 MaTEMaTHUYECKON CTaTUCTUKE;

OBIIaJIETh OCHOBHBIMH METOaMH PEIIECHHS CIOKETHBIX 33a1a4: apupMeTndeckuit, anredpandeckuii, mepedbop BapuaHTOB,
reOMETPUUYECKUH, TpaUIECKH, MPUMEHSTh UX B HOBBIX [0 CPABHEHUIO C N3yUYEHHBIMU CUTYaIIHSX.

B noBceaHeBHOM KM3HU M NIPU M3YyYECHUH APYTHUX MPEAMETOB:

v/ KOHCTPYMPOBATh HOBBIC JIJIS TaHHOM 3aauM 3aJa4HblC CUTYAI[MH C YYETOM peabHBIX XapaKTEPUCTHK, B YACTHOCTH, IIPH
pelIeHnn 3a1a4 Ha KOHLIEHTPALMHM, YYUTBHIBATh IJIOTHOCTH BELIECTBA; pelIaTb M KOHCTPYUMPOBATH 3aJa4yd HAa OCHOBE
paccMOTPEHHUS pealIbHbIX CUTYallui, B KOTOPBIX HE TPeOyeTCs: TOUHBIA BEIYUCITUTENbHBIN PE3ybTaT;

v/ pemars 3aj1a4d Ha JBHXKEHHE 10 PEKE, pACCMaTPHBasi pasHbIE CHCTEMBI OTCUETA;

16



v/ KOHCTPYHpPOBaTh 3aJ[aUHbI€ CUTYAIMH, IPUOJIMIKEHHBIE K PEabHOMN JEHCTBUTEILHOCTH

HUcTopusi MaTeMaTHKH

v

v

[Tonumarsn MATCMATHUKY KaK CTPOro OpraHn30BaHHYIO CUCTCMY HAYYHBIX 3HaHI/II>’I, B YaCTHOCTH BJIAACTD IMPCACTABJICHUAMU 00
AKCMOMATHYCCKOM ITOCTPOCHUU I'COMCTPHUHU U IICPBUIHBIMU IIPCACTABIICHUAMHA O HCCBKIIMAOBLIX I'COMCTPUAX,

pacCMaTpuBATb MATCMATHUKY B KOHTCKCTC HMCTOPHH PA3BUTHA HUBUIN3AOUKW W HCTOPHUHN PA3BUTHA HAYKH, IIOHUMATL POJIb
MAaTCMAaTUKH B pa3BUTUU Poccun

MeToabl MAaTEMATHKH

v

v

Bnaners 3HaHUAMU 0 pa3IUYHBIX METO/IaX 000CHOBAHUS U ONTPOBEPIKEHUS MAaTEMAaTHUECKUX YTBEPKJICHUN U CaMOCTOSATEIIBHO
MIPUMECHSITH UX;

BJIaJICTh HABbIKAMU aHAJIM3a YCJIOBHUSA 3a/1a4ud U OINpeJeNIeHUEe MOAXOAIINUX I PEIICHUs 3a/1ad U3YYEHHBIX METOJI0B WM UX
KOMOMWHAINH,

XapakTepu30BaTh MPOU3BEACHUS HCKYCCTBA C Y4€TOM MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMPHUPOJE, HCIOJIb30BaTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B CAMOCTOSITEJIbHOM TBOPYECTBE.

Conep:xanue y4eOHOr0 npeaMera

JleiicTBUTE/IbHBIE YHCJIA

HatypanbHbie uncia u neictBus ¢ HUMH. [IpocThie u coctaBHbIe unciia. Pa3inoxkeHue HaTypaJIbHBIX YUCET HA MHOXKHUTEIH.
Jenumocmos namypanvrolx yucen. Ipuznaxu oenumocmu. Haubonvuwuii oowun oenumens. Haumenvuiee obwee kpammoe.
Aneopumm Esxnuoa. [lenenue c ocmamkom yenvix yucel.

OO6bIkHOBEeHHBIE 1poOu. KoHeuHble AecsaTuuHbIe ApoOu. Pa3noxkeHne oObIKHOBEHHOH ApO0H B KOHEUHYIO JECATUUHYIO IPOOb.
[lepuonnueckue necaTuyHbie Ipodu. [lepuoouuHocms 0ecamuiHo20 pasiodicerus 00bIKHO8eHHOU Opobu. JlecaTuaHoe
Pa3JIOKEHNUE PALIMOHATIbHBIX YHCEIL.

Hppanuonansueie uncna. [lonstue neficrButensHoro yncia. CpaBHeHUE AEHCTBUTENBHBIX ynces. OCHOBHbBIE CBOMCTBA
nencTBUTENbHBIX unceln. [Ipubmmkenus yucna. [[nuna orpeska. KoopauHaTtHas och.

Crenenp yucna. CteneHs ¢ 1eIbIM MoKa3aTesneM U ee cBoicTBa. CTaHIapTHBIN BUI uncia. Cmenens ¢ payuoHaibHbim
nokazamesnem u ee ceolcmaa.

AsredpanyecKue BbIPpAKEeHUSA

YucnoBsie 1 OyKBEeHHbIE BhIpaxkeHus. OTHOUJIEH, TPOU3BEACHUE OTHOUYICHOB, T0100HbBIE OHOUIeHbl. CTaHIapTHHIN BU]T
OJIHOYJICHA.
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MHuorousnen. CBoilcTBa MHOTOWICHOB. MHOTOWIEHBI CTaHAAPTHOTO Buaa. CyMMa U pa3HOCTh MHOTOUJICHOB, IPOU3BECHUE
OJIHOYJIEHA HA MHOTOYJICH, MPOU3BEAEHNE MHOTOWICHOB. Lleoe BbIpaXeHne U ero YhCI0BOE 3HAUEHHUE.

ToXIEeCTBEHHOE PABEHCTBO LIEJBIX BBIPAKEHUM. [enumocmos MHo20uneH08. [lenenue nayeno. [lenenue ¢ oCmamrkom.
KBagpar cymmel. KBagpar pasnoctu. Beigenenue nonHoro kBajapara. PasHocts kBagparoB. Cymma v pa3HOCTh KyOoB. Ky6
cymmul. Ky6 paznocmu. [lpumenenue Gopmys COKpaIlleHHOTO YMHOXKEHUs. PaznoskeHre MHOrouieHa Ha MHOKHUTEIH.
AnreOpaunyeckue qpodu u ux cBoicTa. [IpuBenenue anredpanyeckux apodei k 001eMy 3HaMeHarento. Apudmernaeckue
JeNCTBUS ¢ anreOpandeckuMu Jpo0siMu. PalinoHanbHOE BhIpaXKEHHUE U €T0 YHMCIOBOE 3HaUeHHE. T0XK/I€CTBEHHOE PaBEHCTBO
palMoHaNbHBIX BeIpaxkeHUH. [IpeoOpazoBaHue palmoHaIbHBIX BeIpaxkeHUl. Teopema besy. KopeHb MHOTOUJICHA.
KBaapatHsblii kKopeHb. ApudmeTrueckuii KBaipaTHbI KopeHb. CBoOMCTBa apu(PMETHUECKUX KBAJPATHBIX KOPHEWU U UX
MPUMEHEHHE K MPEeoOPa30BAHUIO YUCIOBBIX BRIPAKEHUUN U BhIUMCICHUSIM. KBapaTHbIN KOpEHb U3 HATYpAJIbHOTO YKCIIA.
Ipubnusxcennoe sviuucienue keaopamuvix kopreti. Kopenb n-it crenenu . Kopuu 4€THOM 1 HEUETHOM CTENEHEH.
Apudmernueckuit kopeHb creneHu N. CBoiicTBa KopHeW N-it ctenenu. Kopens cmenenu N u3 HAMypaibHO20 YUCIA.

YpaBHeHMs U CHCTEMBbI YPaBHECHUM

VYpaBHEHHE IEPBOM CTENEHU C OJJTHUM HEU3BECTHBIM. JIMHEHBIE YpABHEHUS C OJTHUM HEU3BECTHBIM. PellIeHNE TMHEMHBIX
YPaBHEHUM C OJITHUM HEU3BECTHBIM. Pelienue 3a1a4 ¢ MOMOIIBIO JIMHENHBIX YPAaBHEHUN.

YpaBHEHUE NIEPBOM CTENEHU C IBYMSI HEU3BECTHBIMU. CHCTEMBI IByX YPABHEHHM NEPBOIl CTENEHU C IBYMSI HEU3BECTHBIMU.
Crnoco6 noactanoBku. Crioco6 ypaBHUBaHUS KO3(pPuimeHToB. PABHOCHILHOCTH YpaBHEHUI U CUCTEM ypaBHEHUH. Penienue
CUCTEM JBYX JIMHEWHBIX YPAaBHEHUH C IByMsl HEU3BECTHBIMU. O KoUuuecmsee peuieHull cucmem 08yX ypagHeHuil nepeoti cmenexu
¢ 08ymsa Heuzgecmuvimu. Cucmemvl ypagHeHUl Nepeoll CMenenu ¢ mpems Heu38eCmHubIMU.

Pemenue 3a1a4 npu noMoIy CUCTEM YpaBHEHHM MepBoi cTeneHu. Jluneunvie ouoganmossl ypasnenus. Memoo I aycca.
Pewenue ypasnenuu 6 yenvix uuciax.

KBanparHsiil TpexuiieH. Pasnoxkenne KBaapaTHOro TpéxwieHa Ha Muokurtend. KBagpaTtHoe ypaBHeHue. HenmonHoe kBaipaTHoe
ypaBHeHHE. PerieHre KBaipaTHOTO ypaBHEHHUS 00Iero Bua (IMCKPUMUHAHT KBAJpaTHOTO ypaBHEHUsI, popMyJia KOpHEH
KBaJipaTHOTO ypaBHeHus). [IpuBeaeHHOe kBaapaTHOe ypaBHeHHe. Teopema Buera. OOparHas TeopeMa Buera. [Ipumenenue
KBAaJIpaTHBIX YPAaBHEHUU K PELLICHUIO 3aJa4. Y PaBHEHUS TPETEU U YETBEPTOU CTEIICHMU.

PannonansHoe ypaBHeHue. bukBaapatHoe ypaBHenue. Pacnanatonieecs: ypaBuenue. [[poOHo-panimoHanbHbIe

ypaBHEHHUS. PelieHne pallMoHAIbHBIX U APOOHO-pAIIMOHAIBHBIX YpaBHEHMM. Pelienre 3a1a4 npu moMoIy pardoHaaIbHbIX
ypaBHEHUU. PeuwieHue payuonanvbubix ypasHenuti npu oMoy 3amMeHbl Heu3gecmuo2o. Ypaeuenue-cnieocmsue. Mppayuonanvhvie
VPAGHEHUS.
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Cuctempl palOHANILHBIX yYpaBHEHUH. Perenne cuctem palioHaIbHBIX YPABHEHHM CIIOCOOOM MOJACTAHOBKU. Perenne cucrem
paIMOHAIBHBIX YPaBHEHUN pa3HbIMU crioco0amu. CucTeMbl ypaBHEHUI MEPBOI U BTOPOI cTernieHu. Pemenne 3aaaq mpu
MIOMOIIN CUCTEM YPaBHEHUI NIEPBOM U BTOPOM CTEMEHU, CUCTEM PALIMOHATBHBIX YPaBHEHUIA.

['padrueckuii ciocod perieHust CUCTEM ABYX YpaBHEHUI NEPBOM CTENEHU C IBYMsI HEM3BECTHRIMU. [ 'paduueckuit criocod
MCCIIEIOBAHUS CUCTEMBI JIBYX YPABHEHUH MEPBOM CTENIEHU C ABYMSI HEM3BECTHBIMU. PellleHHE CUCTEM ypaBHEHHU NEPBOMl
BTOPOM CTENEHU IrpapuuecKkuM criocoooMm.

HepaBencrBa

Hucnoseie HEpaBeHCTBA. KOOpAMHATHAS OCh. PaccTosiHue MexIy AByMs TOUKaMHU KOOpAMHATHOI npsimoii. Momynbs uncia. MHokecTBa
yucen. JlekapToBa cucrema KOOpIMHAT Ha TNIOCKOCTU. HepaBeHCTBa MepBO CTENEHU C OJJHUM HEU3BECTHBIM. [IprimeHeHne
rpaMKoOB K PEIICHUIO HEPABEHCTB NIEPBOM CTENEHH C OJJTHUM HEU3BECTHBIM. JIMHEHHbIE HEpaBEHCTBA C OJJHUM HEU3BECTHBIM.
CucreMbl TMHEMHBIX HEPABEHCTB C OJJHUM HEU3BECTHBIM. Hepasencmea, cooepaorcaujue Heuzgecmmuoe noo 3HaKOM MOOYJIAL.
[ToHsiTHE HEPABEHCTBA BTOPOM CTEIEHU C OJJHUM HEU3BECTHBIM. HepaBeHCTBa BTOPOM CTENEHHU C MOJIOKUTEIbHBIM
JMCKpUMUHAHTOM. HepaBeHcTBa BTOPOM CTENIEHU C NMCKPUMHUHAHTOM, PAaBHBIM HYJII0. HepaBeHCTBa BTOPOM CTENEHH C
OTpULATEIbHBIM TUCKpUMHHAHTOM. HepaBeHCTBa, CBOJSAIIMECS K HEPABEHCTBAM BTOPOU CTENEHU. Peuierue aneeOpauieckux
VpaeHeHuli U HepaseHCcme U Ux CUCmeM C Napamempamu aneedpauyeckKum u epaguyeckum memooamu.

Merton nnTepBaioB. PelieHne panioHaIbHBIX HeEpaBeHCTB. CHUCTEMBI pallMOHANIBHBIX HepaBeHCTB. HecTporue panuoHanbHbIe
HEPABEHCTBA. 3aMeHa Heu38eCmHo20 npu peueHuy Hepasencms. [Jokazamenbcmeo YUucio8blX HEPaABEHCMS.

DYyHKIUH.

3aBucuMocTd Mex 1y BenuunHaMmu. [lonstue pynkuuu. O0nacTb onpeaeneHrs 1 MHOKECTBO 3HaueHu QyHKIH. CriocoObl
3ananus Qyukiuu. I'paduk ¢ynkiuu. CoiicTBa QyHKIUH, MX 0ToOpakeHue Ha rpaduke. [Ipumepsl rpagukoB 3aBUCUMOCTEHH,
OTPaXKAIOIINX peaTbHBIE TMPOIIECCHI.

®ynkuus y = x u ee rpapuk. Oynxuus Y = X?u ee rpadpux. Oynxmus y =1/ X u ee rpaduk.

[Ipsimas nponopimoHanbHOCTh. ['paduk pynkuuu y=kx. JIuneitnas ¢pyHkuus u ee rpaguk. PaBHomepHoe nBmxeHne. OyHKIus
y = |x| u ee rpaduk. [TocTpoenue rpadpukoB PyHKIINH, COAEPKAIIUX MOAYIJIH. Y paBHEHUE TIPAMOM, YPaBHEHHUE OKPYIKHOCTH.
Oynxyuuy = [x] u y = {x}.

®yukuus y = ax? (a>0). Oynxuus y = ax? (a#0). lpadux pynkuuu y = a(x — xo)% + y,. KBagparuunas GpyHkus u ee
rpa¢uk. [Ipeobpazosanus rpaduka Gynkiun y=f(X) aust nocrpoenus rpadukos GyHKuuit y = af (kx+b)+c.

OOpaTHas mpOMOPIHOHATBHOCTE. DYHKITUS Y= % (k>0). dynkuus y= % (k#0). IpoOHO-rHEeHasS (GYHKINSA U €€ TpaduK.
Caoiicta  rpaduk QyHkmu y = X", X > 0. CpoiictBa ¥ rpadpuk QyHKIMU y = x?M g y = x?M+1
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Oyukuus y = Vx , x>0 .

IHocaenoBaTesbHOCTH

[ToHsiTHE UKMCIIOBOI MOcaenoBaTeIbHOCTH. CBOMCTBA YMCIOBBIX NOCIEA0BATEIBHOCTEN.

[Tonstue apudpmeTrueckoit nporpeccun. Cymma N- NEPBBIX WICHOB apUPMETHUECKOM MPOTPECCUH.

[TonsiTne reomerpuyeckoil nporpeccuu. CyMMa N- NEPBBIX WIEHOB F€OMETPUUECKOI Nporpeccun. beckoneuno yoviearowas
eeomempuyieckas npoepeccus. Memoo mamemamuyueckou UHOYKYUU.

DJIeMEeHThI NPUOJIMKEHHBIX BHIYMCICHUN, CTATUCTUKH, KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTEH

AOCOI0THAs M OTHOCUTEIbHAS TOTPEIIHOCTH NpuomxkeHus . [Ipubimxenue cymmsl U pasHocTu. [Ipubnnxkenne npousBeaeHNs
Y 4aCTHOTO.

Crioco0b!I peICTaBICHUS YUCIIOBBIX JAHHBIX. XapaKTEPUCTUKA YUCIIOBBIX JTAHHBIX.

3anaun Ha nepebop Bcex BO3MOXKHBIX BapuaHToB. KomOuHaTopHble npaBuia. [lepectanoBku u Gaktopuan. PazmenieHus.
Couyeranus.

Cnyuaiinbie coObITHS. BeposTHOCTD ciydaiiHbIX cOObITUI. CyMMa, TPOU3BEECHUE U PA3HOCTh CIIyYalHBIX COOBITHIA.
HecoBmectumblie coObiTus. HezaBucumbie coObiThsA. YacToTa ciydaitHbix cOObITUH. [IprOnmkEHHbIE BBIYMCICHHUS C
KaJIbKYJATOPOM. bunom Horomona. Tpeyeonvnuk Ilackans.

Jloruka u MHOKecTBa

MHO0X€eCTBO, 2JIEMEHT MHOKECTBA. 3aJJaHNE MHOYKECTB [TEPEUHUCICHUEM JIEMEHTOB, XapaKTEPUCTUUECKUM CBONCTBOM.
CranaapTHble 0003HaYEHMSI YUCIOBBIX MHOKECTB. [lycToe MHOXKecTBO U ero o6o3HaueHue. [loamuoxecTBo. OOBeAMHEHNE U
IIEpeECEYEHNE MHOXKECTB, PA3HOCTh MHOKECTB. VIUTFOCTparys OTHOLIEHUI MEX/1y MHOKECTBAMU C IIOMOLIBIO JUarpaMm Jiliepa-
Benna.

HUcTropust MaTeMaTUKH

beckoneunocmv muoscecmea npocmulx yucen. Yucna u onunsvt ompesxos. Payuonanvrvie uucna. I[lompebrnocms 6
uppayuonanvHulx yuciax. Lllkona Iugazopa

3apooicoenue aneeopul 6 neopax apugpmemuxu. An-Xopesmu. Poscoenue doykeennoti cumsonuxu. I1. @epma, @. Buem, P.
Hexapm. Hcmopus éonpoca o HaxodcoeHuu popmyn KopHell anreebpauieckux ypagueHutl cmenenetl, 601vuux yemolpéx. H.
Tapmanvs, /[oc. Kapoano, HX. Abenw, .1 anya.

llosenenue memooa Koopournam, no3801A0WE20 NEPEBOOUMsb 2eoMempuieckue 00beKmvl Ha A3bIK aneeopwl. [losenenue
epaghuxos hyukyuii. P. exapm, I1. @epma. IIpumepsl paznuunvix cucmem KOOPOUHAM.
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3aoaua Jleonapoo Iuzanckoco (Dudbonauuu) o kpoaukax, yucia Puoonauyu. 3adaua o waxmamuou docke. Cxooumocms
2e0MempudecKoll npozpeccuu.

Hcmoku meopuu eepossimuocmeti. cmpaxosoe oeino, azapmuvie uepsvl. I1. Depma, b.Ilackanw, A. Bepnyinu,
A.H.Koamozopos.

Ponb poccutickux yuénuix 6 pazeumuu mamemamuxu: J1.2unep. H U.Jlobauesckuii, 11.J1. Yebviues, C. Kosanesckas,
A.H.Koamozopos.

Mamemamuxka 6 pazsumuu Poccuu. Ilemp |, wikona mamemamuueckux u HagueayKux HayK, pasgumue poccutickozo gioma,
A.H. Kpuvinos. Kocmuuecxas npoepamma u M.B. Kenoviu.

TemaTnueckoe IJIAHUPOBAHUE

7 Kaace
Ne HaumeHnoBaHue pasJiena, TeMbl ypoKa Koin-Bo
/1 4acoB
I'naBal. JlelicTBUTENbHBIC YUCTA 19
1. Hamypanvnoie uucna (5u.)
11 HatypanbHble uncna u 4efcTBUs ¢ HUMU. beckoneunocms MHOJICECmsa 1

npocnblx 4ucel. Yucna u Onunol Ompe3Koe.

1.2 Crerens yncIa. 1

1.3 [IpocTeie 1 cocTaBHbIE YKCIA. 1
Bxoanas koHTpoabHas paboTa 1

1.4 Pa3znosxeHne HaTypaabHBIX YMCET HA MHOKUTEIH. 1

2. Payuonanvnuvle uucia (6u).

2.1 | O6bikHOBeHHBIE ApoOu. KoHeuHble AecaTHUHbIE ApoOH. 1

2.2 | PaznoxxeHue 0OBIKHOBEHHOM JIPOOM B KOHEUHYIO IECATUYHYIO APOOb. 1

2.3 [Tepuoanueckue necaTuanbie ApooH. JlecaTnunoe pa3noxeHne 1
paIoHaIbHBIX YHCEIL

3. Jleticmeumenvuvie yucna (13 u).

3.1 Wppanmonaneuele uncna. Payuonanvusie yucna. [lompebnocmo 6 1
uppayuonanvhulx yucaax. Llxona [ugazopa.
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3.2 [TonsaTHe nEeiCTBUTEIBHOIO YUCIIA. 1
3.3 CpaBHeHUE 1EHCTBUTENBHBIX YUCEIL. 1
3.4 OCHOBHBIE CBOMCTBA JICHCTBUTEIBHBIX YUCEIL. 1
3.5 [Tpubmmxenus nca. 1
3.6 JlnuHa oTpeska. 1
3.7 Koopaunatnas ochk. 1
Koumponsnan paboma Nel «/[ericmeumenvhvle yucnay 1
3.8 Hemumocts uucen. [Ipu3Haku A1eTuMOCTH. 1
3.9 HaunGonpmmii o6mmii nenurtens. Hanmensiee obiee kpaTHOE. AJITOPUTM 1
EBkiuna. Jlenenue ¢ oCTaTKOM LEJIBIX YHCEIl.
3.10 | [eneHue ¢ 0OCTATKOM LIEIBIX YHCEIL. 1
I'maBa2 .AnreOpandecKkue BbIpOKCHUS 59
4. Oonounenvl (8u).
4.1 UwrcnoBsie BEIpaXeHU. 3apooicoenue aneedpvl 8 HeOpax apughmemuxi. 1
An-Xopesmu. Poosicoenue OyK8eHHOU CUMBOIUKU.
4.2 byksennsie Boipaxkenus. I1.@epma, @. Buem, P. [lexapm. 1
4.3 [ToHsiTHE OAHOUICHA. 1
4.4 [TpousBenenne oqHOUICHOB. 1
4.5 CranmapTHBIN BUJ OJJHOYJICHA. 1
4.6 ITogoOHBIE OJHOYIIEHEL. 1
Koumponwvnasa paooma 3a 1 uemeepmo 1
5. Muozounenwi(18 u).
51 [ToHnsiTue MHOTOUJICHA. 1
52 CBoiicTBa MHOTOYJICHOB. 1
5.3 MHoOrouneHs! CTaHJapTHOIO BUJA. 1
5.4 CyMMa 1 pa3HOCTh MHOTOWICHOB. 1
5.5 [IponsBeneHne ofHOUIIEHA U MHOTOYJIEHA. 1
5.6 [Ipon3BeneHne MHOTOUJIEHOB. 2
5.7 [{enpie BeIpakeHUsI. 1
5.8 UucnoBoe 3HaYEHUE LIETTOTO BHIPAKECHMUSI. 1
59 ToxaecTBeHHOE paBEHCTBO MENBIX BBIPAKCHHIA. 1
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Konumponwvnas paboma No2 « Oonounenvl u MHO2OUIEHbLY.

6. @opmynsi cokpaujenno2o ymuooicenus (23 u).

6.1 KBagpar cymmel. 2
6.2 Ksagpar paznocru. 2
6.3 Brigenenue moaHOTro KBajapara. 1
6.4 Pa3zHocTh KBapaToB. 2
6.5 CyMmMma ky0OB. 1
6.6 Paznocth Ky0OOB. 1
6.7 Ky06 cymmbI. 1
Koumponvnasa paooma 3a 1 nonyzooue 1
6.8 Ky6 pasnoctu. 1
6.9 [Tpumenenue GopmMyI COKpaAIEHHOTO YMHOKEHUSI. 3
6.10 | Pa3noxxeHne MHOTO4JIeHAa HA MHOKHUTEIH. 3
Konmponvnas paboma Ne3 « Dopmynvt COKpAWEHHO20 YMHONCEHUL). 1
7. Aneebpauuecxkue opobu (18 u).
7.1 AnreOpandeckue IpoOu U UX CBOMCTBA. 2
7.2 [IpuBenenue anredpandeckux apodeii k 001eMy 3HaMeHaTeNIo. 3
7.3 Apudmerrueckue AeMCTBUs ¢ aNredpandecKuMu IpoOsSMHU. 2
7.4 PannoHnanbHbIe BbIpaKeHUS. 2
7.5 UncnoBoe 3HaYEHUE PALIMOHAIBLHOTO BBIPAYKEHUSI. 2
7.6 ToxaecTBeHHOE paBEHCTBO PAIlMOHATBHBIX BBIPAKCHHIH. 1
Konumponsnaa paboma Ned «Anzebpauueckue opoouy 1
8. Cmenenw c yenvim noxazamenem (10 u).
8.1 IToHsATHE CTEIEHH C IIEIBIM ITOKA3ATEIIEM. 1
8.2 CBoiiCcTBa CTENEHH C 1IEJIBIM TTOKA3aTEIIEM. 2
8.3 CranmapTHbIN BUA YKcha. 1
8.4 [IpeoOpa3oBanue pallMOHAIBHBIX BHIPAKEHUH. 2
8.5 JlemuMocTh MHOTOUWICHOB. [leieHne Hareno. 1
8.6 JleneHue ¢ 0CTaTKOM. 1
Koumponvnas paboma Ne5 «Cmenens ¢ yenvim nokazamenemy. 1
I'naBa3. JIuneliHble ypaBHEHHS 21
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9.Jluneiinvie ypasuenus ¢ 00HUM Heu38ecmHuIM (74).

9.1 YpaBHEHUsI TIEPBOM CTENIEHU C OJTHUM HEH3BECTHBIM. 1
9.2 Jlunelinble ypaBHEHHUS C OJHUM HEU3BECTHBIM. 1
9.3 Pemenve muHEHHBIX ypaBHEHUH C OJTHUM HEU3BECTHBIM. 1
KonTponbHas padbota 3a 3 4eTBepTh 1
9.4 Pemenue 3a1a4 ¢ MOMOLIbIO TMHEWHBIX YPABHEHUH. 2
10. Cucmemul nunetinvix ypasnenuii (21 u).
10.1 | YpaBHeHUS MEpBOM CTETICHU C IBYMSI HEM3BECTHBIMH. 1
10.2 | CucreMsl IBYX ypaBHEHHI EPBOI CTENEHU C IBYMsI HEU3BECTHBIMH. 1
10.3 | Cnoco0 moacTaHOBKH. 2
10.4 | Cnoco6 ypaBHUBaHUS KO3 (HULIMEHTOB. 2
10.5 | PaBHOCMIBHOCTH YpaBHEHUI U CUCTEM YPABHEHUIA. 1
10.6 | Pemenue cucteM ABYX JIMHEHHBIX YPAaBHEHHM C IBYMsI HEU3BECTHBIMH. 1
10.7 | O xonuyecTBe PEUICHNH CHCTEM JIBYX YPaBHEHUH MEPBOW CTETICHH C ABYMS 1
HEU3BECTHBIMU
10.8 | Cucrembl ypaBHEHHI IEPBO CTENEHU C TPEMsI HEU3BECTHBIMU 2
10.9 | Pemenue 3aaa4 npu MOMOIIM CUCTEM ypaBHEHUH MEpPBOIl CTEIICHU. 2
Konumponvnas paboma Ne5 «Jluneiinvie ypagnenus u cucmemvl YpaGHEeHULL. 1
10.10 | Jluneitabie quodanToBsl ypaBHeHUs. Merox ["aycca. 1
11. Ilosmopenue 6
Panmonanbhbie uncina. OOBIKHOBEHHBIE IPOOH. 1
Hecstuunbie 1poou. CoBMECTHBIE IEHCTBUS ¢ OOBIKHOBEHHBIMH U JIECITUYHBIMU 1
JPOOSIMH.
bykBeHHbIe BbIpaskeHHs. DOPMYITbI COKPAIIEHHOTO YMHOKEHHSL. 1
Jluneiinple ypaBHeHus. CUCTEMbI JTMHEHHBIX YpaBHEHH. 1
TekcToBbIe 3a1a4H. 1
Ilpomesriccymounas ammecmauyus. 1
Hroro 105
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8 kiacc

No HaumenoBanue pasnena, TeMbl ypoka Koin-Bo
n/n 4acoB
Iloeémopenue npotioenno2co mamepuana 3a 7 Kiacc 4
[ToBTOpenue. Pa3noxenre MHOro4eHOB Ha MHOKUTENU. COoKpallieHne 1
anreOpanvecKux apooei
[ToBTOpenue. CBoiicTBa CTENEHEH. 1
[ToBTOpenue. Cuctembl JINHEHHBIX ypaBHEHUI 1
BxoaHas KOHTpoIbHAs paboTa. 1
I'naa 1.Hepasencrsa. IIpocreiinme dynkiu. KBaaparHeie KOpHU 26

1. Dynxyuu u epachuxu (9 u).

11 UYucioBble HEPABEHCTBA. 1

1.2 KoopaunaTthas ock. PacctosiHue mex iy IByMs TOUKaMU KOOPMHATHON 1
IPSIMOM.

JInHeliHbpIe HEPABEHCTBA C OJTHOM NEPEMEHHOMN U UX PELICHHUE. 2
CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOMN U UX pelleHHE. 2
N300pakeHne peneHns TMHEHHOTO HepaBEHCTBA U MX CHCTEM Ha YHCIIOBOU

MIPSIMOM...

1.3 MHOKecTBa YuCes. 1

14 JlexapToBa cucTeMa KOOpAMHAT Ha MJIOCKOCTH. 1

1.5 3aBucumocTu Mexay BennunHaMmu. [Tonstue dpynkunu. O6nactb 1
OIpeJIeJIeHUs] U MHOYKECTBO 3HaUYCHUH (QYHKIIMU.

1.6 CrnocoOsl 3ananus ¢pyakuuu. ['padux pynkuun. ColictBa QyHKIUHI, UX 1
otoOpaxkeHue Ha rpaduke. [Ipumeps! rpagKoB 3aBUCUMOCTEH, OTpaskaIOLINX
peabHBIE POIIECCHI.

2. Dyukyuu y=x, y=x%y =% (6 u).

2.1 OyHKIMS y=X U €€ rpaduk 1

2.2 OyHKIMs y=Xx> 1
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2.3 I'paduk Gyakmm y=x2 1
2.4 Oynkusa y=1/x 1
2.5 I'padux pynkuum y=1/x 1

1

Konumponvnas paboma Ne 1 no meme " Ilpocmetivuue gpynxyuu”.

3. Ksaopammnuie xopnu (8u).

3.1 [TonsTHE KBAPATHOTO KOPHS. 1
3.2 Apudmernueckuil KBapaTHbBII KOPEHb. 1
3.3 KBazpaTHblil KOPEHb U3 HATYypaJIbHOTO YHCJIA. 1
3.4 CBoiicTBa apu(PpMETHICCKUX KBAJAPATHBIX KOPHEH. 3
3.5 [TpubnuxeHHOe BHIUYMCIIEHUE KBAIPATHBIX KOPHEH. 1
Konmponvnaa paboma Ne 2 no meme "' Keaopamuule xopHu'. 1
4. Mnoowcecmesa.(2u.)
4.1 MHO0€eCTBO, 3JIEMEHT MHOKECTBA. 3aJjaHie MHOKECTB MEPEUNCICHHEM 1
JJICMEHTOB, XapPAKTCPUCTUICCKIM CBOHCTBOM.
4.2 [Tycroe MmHOXecTBO U ero o6o3Hauenue. [lommuoxkecTBo. OObeIUHEHUE U 1
MEPECEUCHUE MHOXKECTB, PA3HOCTh MHOKECTB. MIuTtocTpanus OTHOIEHUI
MEX1y MHOXKECTBaMH € MOMOIIBI0 Juarpamm Diliepa-Benna.
I'1aBa 2. KBajipaTHbIe ¥ palluOHATIbHBIE YPABHEHUS 28
5. Ksaopammnuvie ypasuenus (12u).
5.1 KBagpartsslii TpexuneHn. PasznoskeHnue kBagpaTHOro TpEXUsieHa Ha 1
MHOKHTEJTH.
5.2 [ToHsiTHE KBaAPAaTHOIO YPAaBHEHHUS. 1
5.3 HenosHoe kBajipaTHOE ypaBHEHHUE . 1
54 Pemennie kBagpaTHOTO ypaBHEHHs OOIIETO BUA. 3
5.5 [IpuBeneHHOE KBAapaTHOE YpPaBHEHHUE. 2
5.6 Teopema Buera. O6parnas reopema Buera. 1
5.7 [IpMeHeHne KBaIpaTHBIX YPaBHEHHH K PEIICHUIO 3a/1a4. 2
Konumponvnas paboma Ne 3 no meme " Keaopamnvie ypasnenus'. 1
6. Payuonanvuvie ypasnenus (17u).
6.1 [ToHsITHE palMOHAIIBHOTO YPABHEHUS. 1
6.2 bukBaapaTHOE ypaBHEHHE. 1
6.3 Pacnanaromieecst ypaBHeHuHe. 1
6.4 JlpoOHO-palinoHalIbHbIE YPaBHEHHUS. 3
6.5 Pemnienne parioHa IbHBIX W APOOHO-PANMOHAIBLHBIX YPaBHECHUH. 2
6.6 Pemenwne 3a1a4 npu NOMOIIM PallMOHAIBHBIX YPaBHEHUH. 2
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6.7 Pemenue panmoHanbHBIX YPaBHCHHH 3aMEHON HEU3BECTHOTO. 1
6.8 YpaBHEHHE-CIECTBHE. 1
Koumponvnan paboma No4d no meme " Payuonanvnvie ypagnenus' . 1
6.9 Teopema be3y. Kopenp MHOTOUsICHA. 2
6.10 | Ilpumeps! pemieHUs ypaBHEHHI TPETEH U 4YeTBEPTOM cTeneHu. Mcmopust 1
80NPOCA 0 HAXOJICOeHUU (YOPMYTL KOPHEU aneeOpaudecKux ypaeHeHutl
cmenenell, bonvuux yemoipéx. H. Tapmanwvs, [c. Kapoano, HX. Abens,
O.1anya.
I'naBa 3. Jluneiinas, KBaipaTHYHas ¥ IPOOHO-TMHENHAS HYHKIUH. 20
7. Jluneunas gpynxyus (12u).
7.1 [Ipsimas nponopioHanbHOCTE. [los6nenue memooa Koopounam, 1
N0360/1510Ue20 NePesooUnmsb 2eomMempuiecKue 00beKmol Ha A3bIK aneeOpbl.
llosenenue epagurxos ¢pynxyuii. P. [lexapm, I1. Depma.
7.2 I'padux pyHkmm y=kx. 1
7.3 Jluneitnas Gpynkuus u e€ rpadux. 1
7.4 PaBHOMEpHOE ABUKEHUE. 1
7.5 Oyukuus y=|x| u ee rpaduxk. 1
7.6 OyHkuMH y=[X] 1 y={X}. 1
8.Keaopamuunasn pyuxyua y = ax? (104.)
8.1 Oyukuus y=ax?* (a>0). 1
8.2 Oyukuus y=ax? (az0). 1
8.3 I'paduk pynkimu y = a(x — x9)* + yq. 2
8.4 KBagparuunas ¢pyHKLUsS U ee Tpaduk. 1
8.5 [TpeoOpazoBanus rpaduka Gpynkuuu y=Ff(X) mis nocrpoeHus rpagukon 1
dynxmmit y = af (kx+b)+c. Ipumepsl pasnuunvix cucmem koopounam.
9. Jlpobuo-nunetinas ¢pynkyus (9 u).
9.1 OOpaTHas IPONOPITMOHATHHOCTb. 1
9.2 OyHKIUSA Y= g (k>0). 1
9.3 OyHkus y= g (k#£0). 1
9.4 JlpobHo-nuHelHas GyHKIuS U ee rpaduk 1
Koumponvnasa paboma Ne5 no meme « Dynxyuuy. 1
9.5 IToctpoenue rpadukoB GyHKIMHA, coAepKaIUX MOAYIIH. 2
9.6 YpaBHeHUE MPSIMOH, YpaBHEHHE OKPYKHOCTH. 1
I'naBa 4. CucTembl pallMOHAIBHBIX YPABHEHUI. 15
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10. Cucmemul payuonanvuwix ypasnenuil (8u).

10.1 | [TonsiTHe cCUCTEMBI pallMOHATBHBIX YPAaBHECHUH. 1

10.2 | Pemenne cuCTEeM paliMOHAIBHBIX YPAaBHEHHUH CITIOCOOOM IMOJICTAHOBKH. 2

10.3 | Pemenue cucreM parmoHAIbHBIX YPAaBHCHUH pPa3HBIMU CITIOCOOAMH. 2

10.4 | Pemienne 3a7a4 Npu MOMOIIHM CUCTEM PALIMOHATIBHBIX YPABHEHUH. 2

11. I'paguuecxuii cnocob pewenus cucmem ypaeuenuii (8u).

11.1 | I'paduyecknii ciocoO pemieHus: CUCTEM IBYX YPaBHEHUH MEPBON CTEIICHH C 1
JIByMsI HEU3BECTHBIMHU.

11.2 | I'paduyecknii cnocoO McCiIeI0BaHUs CUCTEMBI IBYX YPaBHEHHI NEPBOii 1
CTENEeHHU C ABYMS HEU3BECTHBIMHU.

11.3 | Pemenue cucreM ypaBHEHUH rpaduuecKUM CIIOCOOOM. 2

11.4 | Ilpumeps! penieHust ypaBHEHUN rpauuecKuM ciocoooM. 1
Konumponvnasa paboma Neb no meme « Cucmemvl payuoHaibHulx 1
VPABHEHUIL.

11.5 | Pewmenue ypaBHeHHit B LIeIbIX unuciax. Mamemamuxa 6 pazeumuu Poccuu: 2
Ilemp |, wixona mamemamuueckux u HaBUAYKUX HAVK, pA3GUMIUE
poccutickozo ¢proma, A.H.Kpwinos. Kocmuueckas npoepamma u M. B.Kenowviui.

12. Ioemopenue 9

3ajaHusa HA HCCIe0OBAHMSA

12.1 | IlpeoOpa3oBaHue pallMOHAIbHBIX BHIPAKECHUH. 2

12.2 | IlpumeHeHHnE CBOWCTB apU(PMETHIECKOTO KBAPATHOTO KOPHSI. 2

12.3 | ®opmyna KopHel KBaJpaTHOrO ypaBHEHHUSI. 1

12.4 | Cucrtemsl ypaBHEHHA. 2

125 Oynkiun. ['paduku QyHKIMIA. 1
Ilpomesricymounas ammecmauyus. 1

Hroro 102
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9 kJacc

Ne HaunmenoBanue paszaena, TeMbl ypoka Komn-Bo vacos
/1
Iloemopenue npotidenno2co mamepuana 3a 8 K1acc 7
[Ipeo6pa3oBaHue palMOHAIbHBIX BHIPAYKEHUH. 1
[IpumeneHue cBOMCTB apu(hMETUUECKOr0 KBaAPATHOIO KOPHSI. 1
Oyukuuu. ['paduku QyHKINII. 1
YpaBHeHus. 2
CucreMbl ypaBHEHHUH. 1
Bxoanas koHTpoapHas pabora 1
I'naBa 1. HepaBeHctBa 36
1. Jlunetinvle nepasencmea ¢ 0OHuM Heuszsecmuvim (10 u).
11 HepaBeHcTBa epBoOi CTENIEHH € OAHUM HEU3BECTHBIM 2
1.2 [Tpumenenne rpauKoOB K PEIICHUIO HEPABSHCTB IEPBOI CTEIICHU C OHUM 1
HEU3BECTHBIM
1.3 Jlunelinple HEPABEHCTBA C OJTHUM HEU3BECTHBIM 2
1.4 CucTeMbl TUHEHHBIX HEPABEHCTB C OJTHUM HEU3BECTHBIM 3
1.5 HepaBenctBa, copepikaiiine HEeM3BECTHOE MO 3HAKOM MOTYJIS 2
2.Hepasencmea emopotl cmeneHu ¢ 00HuM Heusgecmuwvim (11 ).
2.1 [ToHsiTHC HEpaBEHCTBA BTOPOW CTETICHH C OJTHUM HEH3BECTHBIM 1
2.2 HepaBeHcTBa BTOpO# CTENEHH € MOJIOKUTEIHHBIM JUCKPUMUHAHTOM 2
2.3 HepaBeHcTBa BTOpO# CTeNeHH ¢ AUCKPUMUHAHTOM, PaBHBIM HYJIIO 2
2.4 HepaBeHcTBa BTOPOM CTETICHH ¢ OTPUIIATEIIEHBIM TUCKPUMUHAHTOM 2
2.5 HepaBeHncTBa, cBoAsIIIIMECS K HEPABEHCTBAM BTOPOM CTETICHHU. 2
2.6 Pemenne anreOpamdecknx ypaBHEHWA W HEPAaBEHCTB W HMX CHCTEM C 1
napaMeTpamu anreOpandeckuM U rpadudecKuM MeTOdaMH
Konmponvnas paboma Ne [ no meme «Hepasencmeay 1
3.Payuonanvuvie nepagencmaa (15 u).
3.1 Meroa uHTEpBAJIOB 3
3.2 Pemenne pannoHanbHBIX HEPABEHCTB 2
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3.3 CucTembl palmoOHAIbHBIX HEPABEHCTB 2
3.4 Hectporue panmonaibHbIe HEPaBEHCTB 2
KonTponbnas pabota Ne 2 mo teme «PanroHanbHbIE HEPABEHCTBAY 1
1 yeTBepTH
3.5 3amMeHa HEM3BECTHOI'O IPU PELLICHUU HEPABEHCTB 1
3.6 JlokaszaTrenbCTBO YMCIIOBBIX HEPABEHCTB. 4
I'naBa 2. CreneHp uncia 24
4, Qynkyus y =x" (3 u).
4.1 CgoiictBa u rpaduk Gyakmum Y=X" (x>0) 1
4.2 CaoiictBa u rpaduku ¢pyrknuu y=X" . CoiicTBa 1 rpaduk (QyHKIHU Y = 2
X2m uy= X2m+1.
5. Kopenv cmenenu n (21 u).
5.1 [TonsiTHe KOpHS cTEneHU N 2
5.2 KopHu 4€THOM M HEYETHOM CTEeNEHEN 3
5.3 ApudmeTrndeckuii KOpeHb CTEIEHU N 2
5.4 CBoiicTBa KOpHEH cTeneHu N 3
2.5 Oynxus y = Vx (x = 0) 2
5.6 Kopenb crenenu N u3 HaTypaJbHOTO YKCIA. 2
5.7 HppanmoHanbHble ypaBHEHUS 2
Konmponvnas paboma Ne 3 no meme «Kopeno cmenenu Ny 1
5.8 [loHsITHE CTENEHU ¢ palMOHAIbHBIM MTOKA3aTEJIEM. 2
59 CBOIICTBa CTETNIEHU C pallMOHATBHBIM IMOKA3aTEJIEM. 2
I'naBa 3. [locne1oBaTe€IbHOCTH. 26
6.Hucnosvle nocredosamenvrocmu u ux ceovicmaa (3 u).
6.1 [ToHsITHE YNCITOBOM MTOCIEA0BATEIBLHOCTH 2
6.2 CBOHCTBA YUCIOBLIX MOCIEN0BATEIbHOCTEN 2
Koumponvnas paboma 3a 1 nonyeooue 1
7. Apugpmemuuecxkas npoepeccus (7 u).
7.1 [TonsiTre apupmMeTHIECKON NPOTPECCHH 3
7.2 CymMma N- nepBbIX WIEHOB apu(METHYECKOM MPorpeccun 3
Konmponvnas paboma Ne 4 no meme «Apugpmemuueckas npozpeccusiy 1
8.1 eomempuueckas npoepeccus (14 u).
8.1 | IloHsITHE TEOMETPUUECKON IIPOTPECCUH 3
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8.2 CyMMa N- mepBBIX WICHOB TEOMETPUUIECKOM TTporpeccuu. 3adaua Jleonapoo 3
Tuzancroeo (Qubonauyu) o kporukax, yucia Pubonayuu.
8.3 BeckoneuHo yObIBaromiasi reomeTpuieckas nporpeccus. 3adaua o 2
waxmamuou docke. CX00UMOCMb 2e0Mempu1eckoll npocpeccuu.
Konmponvnasa paboma Ne 5 no meme «l ' eomempuueckas npozpeccusiy 1
8.4 MeToa MaTeMaTH4eCKON MHAYKITUH. 2
8.5 3asnaun Ha npoueHThl. CI0KHbIE TPOLIEHTHI. 3
I'naBa 4. DneMeHTbl NPUOIHKEHHBIX BEIYUCICHUN, CTATUCTUKH, 21
KOMOWHATOPHUKH U TEOPUU BEPOSITHOCTEH
9.IIpubnusicenus uucen (4 u).
9.1 AOGCOII0THAs TOrPEIHOCTh NPUOIMKEHUS 1
9.2 OTHOCHTEIbHAS TOTPENIHOCTD MPUOJIMKCHHUS 1
9.3 [TpubnmxeHne CyMMbI M pa3HOCTH 1
9.4 [TpubnmxeHne Npou3BeICHUS] U YACTHOTO 1
10./Ipubnusicenus uucen (2 u).
10.1 | CnocoObI mpeCTaBIICHUS YHCIOBBIX JIAHHBIX 1
10.2 | XapakTepucTHKa YMCIOBBIX JaHHBIX 1
11.Kombunamopuxa (6 u).
11.1 | 3apgayu Ha nepe®oOp Bcex BO3MOKHBIX BAPUAHTOB 1
11.2 | KomOuHaTopHble IpaBuia 1
11.3 | IlepecraHoBkH U (haKTOpHAT 1
11.4 | Pasmemenus 1
11.5 | Coueranus 1
KontposbHas pabota 3a 3 4eTBepTh 1
12.Bsedenue 6 meopuio eeposmuocmeti(9 u).
12.1 | Cny4aiinbie cOOBITHS. Hcmoku meopuu 6epossmuocmelt. Cmpaxogoe 0eio, 2
aszapmmuule uepwl. 11. @epma, b.Ilackanv, A. bepuynnu, A.H.Koamozopos.
12.2 | BeposSITHOCTB CITydaitHBIX COOBITHI 2
12.3 | CymmMa, npousBeeHHE U pa3HOCTh CIyYalHbIX COOBITHI 1
12.4 | HecoBmecTumble coObITHs. HezaBucuMbIe COOBITHS 1
12,5 | Yacrota ciiyuaiiHbIX COOBITHI 1
Konrtposnbnas pabora Ne 7 o Teme «Teopust BepoSITHOCTEI» 1
12.6 | IlpubnmkEHHBIC BRIYUCIICHHS C KAIBKYIsiTopoM. buHoM HproToHa. 1
TpeyronsHuk Ilackans.
13.71osmopenue 25
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Uucna. Poab poccutickux yuénvix 6 pazgumuu mamemamuxu. JI.Junep.
H U Jlobauesckuii, I1.J1. Yeovuues, C. Kosanesckas, A.H.Koamozopos.
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