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I[Inanupyemble pe3yabTAThl OCBOEHHS Y4eOHOIO NmpeaMera

Jluunocmmuule pezyniomantol:

1) BocmuTaHHE POCCHUICKOW TIPaXAAHCKOH HMICHTHYHOCTH: IATPUOTH3MA, YBAXKCHUS K
OteyecTBy, MpoLUIOE M HACTOSIIEe MHOTOHAIMOHAJIBHOTO Hapona Poccum; oco3Hanue cBoei
STHUYECKON NPUHAIJIEKHOCTH, 3HAHUE HMCTOPUH, A3bIKA, KYJIbTYpPbl CBOEr0 Hapoja, CBOEro Kpas,
OCHOB KyJBTYPHOTO Hacieaus HapoioB PoccuM M yeloBeuecTBa; YCBOCHHE TI'yMaHHCTUYECKHX,
JIEMOKPATUYECKUX M TPAJAULMOHHBIX LIEHHOCTEH MHOIOHAIIMOHAJIBHOIO POCCHHCKOro OOIIecTBa;
BOCIIMTAaHUC YyBCTBA OTBECTCTBCHHOCTH U J0JIT'A IICPC PO[[I/IHOI;'I;

2) hopMUpOBaHHE OTBETCTBEHHOI'O OTHOLICHHS K YYCHHIO, T'OTOBHOCTH U CIOCOOHOCTH
o0yyaromuxcs K CaMOpPa3BUTHIO M CamMOOOpa30BaHUIO HAa OCHOBE MOTHBAMM K OOYYECHHUIO H
MIO3HAHUIO, OCO3HAHHOMY BBIOOPY W IOCTPOCHMIO JalbHEHIIEeH WHIAMBUAYAIBHOM TPaeKTOpUU
oOpa3zoBaHusl Ha 0a3e OPUEHTHUPOBKH B MHpE Tpodeccuil M NpodecCHOHANBHBIX MPEANOYTeHUH, C
y4€TOM YyCTOMUYMBBIX [T03HABATEIbHBIX HHTEPECOB, a TAKXKE HA OCHOBE ()OPMHUPOBAHUS YBAKUTEIHLHOIO
OTHOIICHMUIA K TPYAY, Pa3BUTHS OIIbITA YHaCTUS B CONUAJIBHO 3HAYUMOM TPYIEC,

3) hopMupoBaHHe IIETOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKH U OOLICCTBEHHON MPAKTHKH, YYUTHIBAIOMIETO COIHAIBHOE, KYJIBTYPHOE, SI3BIKOBOE,
JTYyXOBHOE MHOI000pa3ne COBPEMEHHOTO MUPa;

4) popMUpOBaHHUE OCO3HAHHOTO, YBAXKHUTEIBHOIO M JOOPOXKEIATEIBHOIO OTHOLICHHUS K
JIpyroMy 4ejoBEKY, €ro MHEHHIO, MUPOBO33PEHHUIO, KYJIbType, A3bIKY, BEpE, IPaXTaHCKOW MO3ULUH, K
HCTOPHM, KYJIbTYpE, PEIUTUHU, TPAAULHMAM, SI3bIKaM, LEHHOCTSAM HapoJoB Poccum u HaponoB mupa;
TOTOBHOCTHU U CIIOCOOHOCTH BECTH JHUAJIOT C APYTUMM JIOABMHU U JOCTUTaTh B HEM B3aUMOIIOHUMAHMS,

5) ocBOCHME COIMATIBHBIX HOPM, MPABWJI MOBEJCHUS, pojicid U (HOPM COIMATIBHOW JKH3HHU B
rpynnax M cooOIecTBaX, BKJIIOYas B3pOCIbIE M COLMANbHBIE COOOIIECTBA; Y4acTHE B IIKOJIbHOM
CaMOYIPAaBJIE€HUU M OOILECTBEHHOM JKM3HM B IIpejAeiaX BO3PACTHBIX KOMIIETEHUUN C Y4YETOM
PErMOHANbHBIX, 3THOKYJIBTYPHBIX, COLIUATBHBIX U SKOHOMUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAIBHOTO CO3HAHMS M KOMIICTEHTHOCTH B PCIICHHHM MOPAJIBHBIX MPOOJIEeM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, ()OPpMHUPOBaHWE HPABCTBEHHBIX UYBCTB W HPABCTBEHHOT'O MOBEACHUS,
OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHBIM MMOCTYIIKaM;,

7) hbopMupoBaHHE KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B OOIICHHH W COTPYJHHUYECTBE CO
CBEpCTHHKAMH, AETbMH CTapIIEro M MJIAJIIET0 BO3pacTa, B3POCIBIMH B Ipoliecce 00pa3oBaTeNIbHOM,
OOIIIECTBEHHO MOJIE3HOM, yueOHO-HCCIIe0BATENILCKOM, TBOPUECKOM U APYTUX BUAOB JEATEIBHOCTH;

8) hopmupoBaHUEe IEHHOCTH 3J0pPOBOTO W 0e€30mMacHOro oOpas3a >KU3HH; YCBOCHHE TMpaBHUII
HHAUBUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e30IacHoro IIOBCACHHUA B ‘IpG3BBI‘~IElI71HLIX CUTyalusiIX,
YTPOKAIOLIMX KU3HU U 3710POBBIO JIIOJIEH, MPaBUJI TOBEICHHS Ha TPAHCIIOPTE U Ha 10porax;

9) popmupoBaHHE OCHOB HKOJOTMYECKOH KYJIBTYPhl COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO  3KOJIOTMUYECKOTO  MBIIIJICHHS, Ppa3BUTHE OIBITa 3KOJOIMYECKH OpPUEHTHPOBAHHOU
pe(l)HeKCI/IBHO'OIIeHO‘-IHOI\;I u HpaKTquCKOﬁ JACATCIIBHOCTHU B )KU3HCHHBIX CI/ITyaHI/ISIX;

10) oco3HaHue 3HaYCHHS CEMbU B JKU3HHM YEIOBEKAa W OOINECTBA, NPHHATHE LEHHOCTU
CEMENHOM )KU3HHU, YBAKUTEIBHOE U 3a00TJIMBOE OTHOIICHHE K WIEHAM CBOEH CEMbH;

11) pa3BuTHE SCTETUYECKOTO CO3HAHUS Yepe3 OCBOCHUE XYA0KECTBEHHOTO HACIEIUsl HApOI0B
Poccun n Mupa, TBOpYECKOH AEATENBHOCTH 3CTETUYECKOTO XapaKTepa.

Memanpeomemnbvle pe3yiomambi:

1) ymeHHE caMOCTOSITEIBHO ONPENENSATh LIEIH CBOEro OOyYeHHs, CTaBUTh U (HOPMYIHPOBaTh
Uit ceOst HOBBIC 3a/laud B y4€0e M TO3HABATEIbHOW NESTEIFHOCTH, Pa3BUBAaTh MOTHUBBI U HHTEPECHI
CBOEH MO3HABATENILHON JEATENbHOCTH;

2) yMEHHE CaMOCTOSTEIbHO IJIAHUPOBATh IyTH JOCTHXKCHHUS IIeledd, B TOM YHCIE
aJIbTepHATHBHBIE, OCO3HAHHO BHIOMpaTh Haubojee FPPEKTHUBHBIE CIIOCOOBI pelIeHHs] y4eOHbIX M
MO3HABATENBHBIX 337124,

3) yMEHUE COOTHOCHUTHh CBOM JEHCTBHSI C IUIAHUPYEMBIMH pPE3yJIbTaTaMH, OCYIICCTBISThH
KOHTPOITb CBOCH JESITETHHOCTH B TPOIIECCE JTOCTHIKCHHUS Pe3yIbTaTa, ONMPENLNATh CIOCOOBI TeHCTBHIA
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B paMKax MpeIoKEHHBIX YCIOBUH U TpeOOBaHUMN, KOPPEKTUPOBATH CBOM AEUCTBUS B COOTBETCTBHH C
W3MEHSIOLIENCS CUTYaLUE;

4) yMeHHe OLICHHMBaThb IPAaBWIBHOCTh BBIIOJIHEHUS Y4YeOHOW 3ajayd, COOCTBEHHBIE
BO3MOKHOCTH €€ peleHus;

5) BiazieHHe OCHOBaMH CaMOKOHTPOJISl, CAMOOLICHKH, MPUHSTUS PELICHHH M OCYIICCTBICHHS
OCO3HAHHOTO BBIOOpA B YUeOHOH M MMO3HABATEIHLHOU NEATCIILHOCTH,

6) yMeHHEe  OIpeAeNsATh MOHSTHS, CO3[aBaTh OOOOIICHMs, YCTAaHABIUBATH AaHAJOTUH,
KJaccu(UIupoBaTh, CaMOCTOSTENILHO BBIOMPATh OCHOBAHMUA M KPUTEPUU [UIA KIACCHU(PHUKAIHH,
YCTaHABJINBATH IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYKACHUE, YMO3AKIIOUECHUE
(MHIyKTUBHOE, IEAYKTUBHOE M I10 aHAJIOTUM) U JAETIaTh BBIBObL;

7) yMeHHe c03/1aBaTh, IPUMEHATh U IIPE0Opa30BbIBATh 3HAKK U CUMBOJIbI, MOJIEIH U CXEMBI J1JIs
peleHus y4eOHbIX U MMO3HABATEIbHBIX 331a4;

8) cMbICII0BOE YTEHHE;

9) yMeHHE OpraHM30BBIBaTH y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTh C
YUUTEJIEM U CBEpCTHHKaMM; paboTaTh MHIMBUAYAJIBHO W B IpyMIE: HAXOIUTh OOLIee pelieHue U
paspemath KOH(MIMKTHI Ha OCHOBE COTJIACOBAHMA TMO3UIUN U yu€Ta MHTEPECOB; (OpMyInpoBaTh,
apryMEHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) yMeHHE OCO3HAHHO HMCIOJB30BaTh PEYCBBIC CPEIACTBA B COOTBETCTBUHM C 3ajavyeid
KOMMYHUKAI[MM JJIs1 BBIPQKEHUS CBOMX YYBCTB, MbICIEH U MOTpeOHOCTEH; IJIaHUPOBAHUS U
peryjsilui CBOEM JEATENbHOCTH; BIAJCHUE YCTHOM M IHCBMEHHOW pEYbl0, MOHOJIOTMYECKOU
KOHTEKCTHOM peYblo;

11) popmupoBaHue u pa3BUTUEC KOMIICTEHTHOCTH B 00JaCTH MCIOJIb30BaHHUs HHPOPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTMM; pa3BUTHE MOTHBALUU K OBJAACHUIO KyJIbTYPOM AaKTUBHOIO
I10JIb30BaHUs CJIOBapsIMH u JpPYTUMH IIOMCKOBBIMHU CUCTEMAaMU;

12) ¢dopmupoBaHHe M pa3BUTHE 3KOJIOIMYECKOrO MBIIUICHHS, YMEHHE HPUMEHSTH €ro B
MO03HABATEIBHON, KOMMYHHKATHBHOM, COIMAIBHON MPAKTUKE U MPO(EeCCHOHAIBHON OPUSHTAITUH .

Bce BapuanThl penepanbhbix yueOHbIX MmiaHoB OOO mpenycmarpuBatoT Kypc «BepositTHOCTh 1
cratuctuka». [1o @OII n3yqars ero 10JKHBI BCE IIKOJIBHUKM C 7-TO 10 9-11 Kiacchl. B ¢BsA3u ¢ 3TuM B
7-ple KJIacChl BBEIEH y4eOHBIN npeaMer «BeposTHOCTh U cTaTHCTHKa». YTOOBI OCBOUTH MPOrpaMMmy,
MBOY «Kanunkunckas OOII» npeaycMOTpeH mepexoaHbI MepHoa U 0cOoObIi MOpsIoK y4eOHOro
manupoBaHus (mucbMo MunmnpocsenieHus ot 03.03.2023 Ne 03-327). Tak kak oOy4Jaromniecs: 8-bIx u
9-pIX KJaccOB paHee Y4YeOHbIM Kypc HE HW3ydyald, Ui BBIIOJIHEHUS IMPOrpaMMbl M JOCTHKEHUS
IUTAHUPYEMBIX PE3yJIbTaTOB B 8,9-bl€ Kiacchl BKIIOYEHO BEPOSITHOCTHO-CTATUCTUYECKOE COACpKAHHE
B yueOHBII peaMeT «Anredpay.

IIpeomemnvie pesynvmameo .

1) dopmupoBaHue npeacTaBIeHUI O MaTeMaTHKE KaK O METOJE MO3HAHUS JIEHCTBUTEIIbHOCTH,
ITO3BOJISAIOILEM OIUCHIBATH U U3Y4YaTh PEAIIbHBIE IIPOLECCHI U SBICHUS:

OCO3HaHUE POJIU MaTEeMaTUKH B pa3Butun Poccum u mupa;

BO3MOKHOCTb IIPUBECTU IIPUMEPBI U3 OTEYECTBEHHONM U BCEMHMPHOM HMCTOPUM MATEMaTHYECKUX
OTKPBITHH U UX aBTOPOB;

2) pa3BUTHE YMEHUH paboTaTh ¢ yueOHbIM MaTeMaTHYECKUM TEKCTOM (aHaJIM3UpPOBaTh, U3BJIEKATh
HeoOXoauMyI0 HMH(pOpMAIMIO), TOYHO M TIPaMOTHO BBIpaKaTh CBOM MBICIH C MPUMEHEHHEM
MaTeMaTHYeCKOM TEpPMUHOJIOTMH M  CHUMBOJMKH, TPOBOJMTH  KJIACCU(HUKAIMM, JIOTHUYECKUE
000CHOBaHUS, 0KA3aTEeIbLCTBA MATEMATUYECKUX YTBEPKICHHI:

ONIEPUPOBAHUE MOHATUAMU: MHOKECTBO, DJIEMEHT MHOYKECTBA, [IOJIMHOXECTBO, IIPUHAIJIEKHOCTD,
HaX0XJIeHHUE NepecedeHts], 00beJUHEHHSI TOJMHOXKECTBA B MPOCTEUIIUX CUTYAIIHSIX;

pelleHre CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha Bce apu(pMeTHUECKUe JeHCTBUS;

MIPpUMEHEHHE CcTIoco0a MOMCKa PelIeHus 3a/1auk, B KOTOPOM PAcCyKJI€HUE CTPOUTCS OT YCIIOBHS K
TpeOOBAHUIO WM OT TPEOOBaHUS K YCIOBHUIO;




COCTaBJICHHME IUIAaHA PEIICHUS 3aJa4dd, BBIICICHHE JTAllOB €€ PEIICHUS, WHTEPIpETalus
BBIYHCIIUTENIBHBIX PE3YJIbTATOB B 33/1a4€, UCCIIEOBAHKE [TOJIyYEHHOTO PELICHMS 3a/1a4H;

HaxXO0XJCHHUE IPOLECHTA OT YHWCJA, YUCIA 10 IPOLEHTY OT HEro, HAXOXKICHMS IPOLEHTHOIO
OTHOIIEHHUE JIBYX YMCEJ], HAXOXKJIEHUS IPOLIEHTHOTO CHUXEHHS WIM MPOLEHTHOIO IOBBIIICHUS
BEJIMYMHBI;

pelIeHne JIOTMUECKUX 3a]a4;

3) pa3BUTHE NIPECTABICHUI O UUCIIE ¥ YUCIOBBIX CUCTEMaX OT HaTypaJbHbIX J0 AEHCTBUTEIbHBIX
4lCeJl; OBJIAZICHUE HaBbIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIUNCIICHUMN:

OIEPUPOBAHUE MOHATUSAMH: HATypajlbHOE YHCIO, IIeJI0€ YHUCIO0, OOBIKHOBEHHas JApoOb,
JeCATUYHAs IPO0b, CMEIIAHHOE YHCII0, PAlIMOHAIIBHOE YMCII0, HPPALIIOHAIEHOE YHCIIO;

HCIOJIb30BAHUE CBOMCTBA 4YHMCEI M 3aKOHOB apU(PMETUYECKHX OIepaluil ¢ 4YuciaMHu IpU
BBITIOJTHEHUY BBIYMCIICHUM;

KCIMOJIb30BaHUE TMPU3HAKOB AeJIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH BBIYUCICHUN H
pELIeHNH 3a/1a4;

BBIIIOJIHEHUE OKPYTJICHHS YUCEIl B COOTBETCTBUM C IIPABUIIAMU;

CpPaBHEHUE YHCEIT;

OLICHMBAHME 3HAYCHMS KBAJAPAaTHOIO KOPHS U3 IOJOKUTENBHOIO LIEJIOT0 YNCIIA;

4) oBiaeHUE CUMBOJIBHBIM SI3BIKOM aireOpbl, IpPHUEMaM{ BBINOJIHEHUSI TOXKIECTBEHHBIX
peoOpa3oBaHUil BBIPAKEHWM, pELIEHHUs YpaBHEHWH, CHCTEM YpaBHEHUH, HEPABEHCTB U CHCTEM
HEPaBEHCTB, yMEHHUS MOJAEIHPOBATh pEAITbHbIE CHTyallud Ha S3bIKe anreOpbl, HCCIEI0BaTh
IIOCTPOCHHBIE MOJIEJIM C UCIOJB30BAaHUEM ammapara ainreopbl, MHTEPIPETHPOBATh IOTYUYECHHBIN
pe3yibTar:

BBINOJIHEHUE HECIIOKHBIX MPeoOpa3oBaHUN JJIsl BBIYMCICHUS 3HAUYEHUI YHMCIIOBBIX BBIPa)KEHUI,
COJIEp KaIlMX CTEIEHU C HAaTypaJIbHbIM I10Ka3aTeNIeM, CTEIIEHH C LIE€JIbIM OTPULIATENIbHBIM I10Ka3aTeleM;

BBINOJIHEHUE HECJOXKHBIX IPeoOpa3oBaHUM LEeNbIX, APOOHO PpAIMOHAIBHBIX BBIPAXKEHUH U
BBIP@XEHUI C KBaJpaTHbIMH KOPHSMH; PACKpbIBaTh CKOOKH, IPUBOJUTH IOJOOHBIE ClaraeMsle,
MCIOJIb30BaTh (POPMYJIbI COKPALIEHHOTO YMHOXEHUS;

pellieHre JMHEWHbIX W KBaJpAaTHBIX ypaBHEHWH U HEPABEHCTB, YPaBHEHUI M HEPaBEHCTB
CBOJMIIMXCS K JMHEHHBIM WIM KBaJpPATHBIM, CHUCTEM YPaBHEHHMH U HEPaBEHCTB, M300pa)keHue
pELIEHUI HEPABEHCTB U UX CUCTEM Ha YMCJIOBOM MPSMOM;

5) oBnageHue cuUCTeMOl (YHKIMOHANBHBIX TOHATHM, pa3BUTHE YMEHHUS HCIOJIb30BATh
(GyHKIMOHATBHO-TpaduuecKue MpeICTaBICHUS ISl PELLIEHUs pa3IMuHbIX MaTeMaTHUECKUX 3a/1ad, JJs
OINMCaHUs U aHAJIN3a PEATIbHBIX 3aBUCHUMOCTEMN:

orpeziesieHUe MOJIO0KEHUSI TOUKU M0 €€ KOOpJAUHAaTaM, KOOpAMHAThI TOUKU IO €€ MOJIOXKEHUIO Ha
IJIOCKOCTH;

HaxOoXJeHWe No rpaduky 3HaYeHUN (QyHKUIMH, O0JacTH OINpeAeseHUs, MHOXKECTBAa 3HAYCHU,
HyJlel (yHKIOMM, NPOMEXYTKOB 3HAKOIOCTOSIHCTBA, INPOMEXYTKOB BO3pacTaHWs W YOBIBaHMS,
HauOOJIbIIEr0 U HAMMEHBILIEr0 3HaYeHUS PYHKIINH;

nocTpoeHue rpaduka JMHEHHON 1 KBaJpaTHUHON (QYHKIMMT;

olnepupoBaHue Ha 0a30BOM YpOBHE MOHATHSIMM: IOCIEA0BATENbHOCTh, apu(MeTHyecKas
Iporpeccusi, reoMeTpudecKas porpeccusl;

UCIOJIb30BaHNE CBOMCTB JMHEMHOM M KBaApaTU4YHON (YHKUMH M UX rpaduKoB IpU pelIeHUH
3a7a4 U3 APYruX y4eOHBIX MPEIMETOB;

6) Pa3zButue ymeHuid uuTaTh HHQPOpPMAIMIO NPEJCTABICHHYIO B TaOJuIax, Ha auarpammax,
MIPEJICTaBIATh IaHHbIE B BUJI€ TaOJIUIL, CTPOUTH JUarpamMmsl (CTOJOUKOBBIE (CTOI0YATHIE) U KPYTOBBIE)
10 MacCUBaM 3HAYECHU.

OnuceIBaTh U UHTEPIIPETUPOBATh PEAJIbHBIE YNCIIOBBIE JaHHbBIE, IPECTaBICHHbIE B Ta0IMIIaX, HA
auarpammax, rpagukax.

Wcnonp3oBath  AJii  ONHUCAaHUS  JAHHBIX  CTAaTUCTUYECKUE  XApaKTEPUCTHKU:  CpeIHee
apupmMeTHyecKoe, MeJuaHa, HauOoJbIllee U HaUMEHbIIIee 3HaUeHUs!, pa3Max.

Wwmets mpejacraBieHue O CIy4alHOM M3MEHUYMBOCTH Ha IpUMepax LEeH, (PU3NYECKUX BEINYHH,
aHTPOIIOMETPUYECKUX JAHHBIX, UMETh NIPEACTABIECHUE O CTATUCTUYECKON YCTOMYMBOCTH.



W3pnekaT U npeoOpa3oBbIBaTh HMH(OPMAIMIO, MPEACTaBIECHHYIO B BHAE TaONuUl, AUarpamm,
rpaduKoB, IPEACTABIATH JaHHbBIE B BUJE TAOJIHII, AUAarpaMMm, TpauKOB.

OnuceiBaTh JaHHbIE C IOMOUIbIO CTAaTUCTUYECKMX IIOKa3aTeJei: CpeJHUX 3HAYeHUH U Mep
pacceuBanus (pa3max, JUCIEPCHS U CTaHJAAPTHOE OTKIOHEHHUE).

HaxonuTh 4acTOTBI YMCIIOBBIX 3HAYEHHMH M YacTOThl COOBITMH, B TOM YHCIIE IO pe3yJibTaTaMm
M3MEpEHUI 1 HAOJIIOICHUH.

HaxonuTe BEpOSTHOCTH CIy4yalHBIX COOBITUH B ONbITaX, 3Has BEPOSTHOCTH 3JIEMEHTapHBIX
COOBITHIA, B TOM YHCJIE B OIBITAX C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMH COOBITUSMHU.

Hcnonb3oBare rpaduueckue MOJENIU: AEPEBO CIy4ailHOrO SKCIEpHMEHTa, AuarpaMmbl Oiiepa,
YKCIIOBas MpsAMasl.

OnepupoBaTh MOHATUAMHU: MHOXECTBO, T0JIMHOKECTBO, BBIIIOJIHATH OIEpaALlMH HaJl MHOXKECTBAMM:
o0beIUHEHNE, TIepeceueHHe, TOMOIHEHHE, TEPEUUCIIATh HIEMEHTHl MHOXKECTB, IPUMEHATh CBOMCTBA
MHOYECTB.

Hcnonb3oBare rpaduyeckoe MpeacTaBICHHE MHOXKECTB U CBSI3€H MEXIYy HUMHU JUISL ONHCAHHS
IIPOLIECCOB U SIBJICHUH, B TOM YHCJIE IIPU PELLICHUHU 3aay U3 IPYIUX y4eOHBIX IPEIMETOB U KyPCOB.

Pemarp 3amaun  OpraHuM30BaHHBIM II€pEOOPOM BApUAHTOB, a TAaKXKE C MCIOJIb30BAaHHEM
KOMOWHATOPHBIX IPAaBUII U METOJIOB.

Hcnonp3o0BaTh onMcaTelnbHbIE XapaKTEPUCTUKU JUIsI MAaCCUBOB YHCJIOBBIX JAaHHBIX, B TOM YHUCIIE
CpeAHNE 3HAYEHUS U MEPbl pacCCEUBaHMUSL.

HaxoauTh 4acTOThl 3HAUEHWH M YacTOThl COOBITHUS, B TOM YHCIE IMOJIB3YSCh peE3yJibTaTaMu
IIPOBEAEHHBIX U3MEPEHUN U HAOJIIOJCHUH.

HaxonuTh BEpOSITHOCTH CITyYailHBIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM YHCIIE B OIIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITUSIMH, B CEPUSAX MCIIBITAHUH /10 IIEPBOTO yCII€Xa, B CEPUIX
ucneITanui bepryim.

Wmets npeacTaBiaeHye o CIy4ailHOW BEeIMYMHE U O paclpeIeIeHUN BEpOSITHOCTEH.

Hwmerp mpenacraBieHre O 3aKoHE OOJBIIMX YHCENT KaKk O NPOSBICHWH 3aKOHOMEPHOCTH B
ClTy4yailHOM U3MEHYUBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJIE U OOLIECTBE.

7) pa3BUTHE YMEHUH NMPUMEHSATh U3YYCHHBIC TIOHSATHS, PE3YJIbTAaThl, METOJIBI JIJIsl PEIICHHsS 3324
MPAKTUYECKOTO XapakTepa U 3a/1a4 U3 CMEXKHbIX TUCIMILUIMH C MUCIIOJIb30BaHUEM IPU HEOOXOAUMOCTH
CIPAaBOYHBIX MaTEpUaIOB, KOMIBIOTEPA, MOJb30BATHCS OLICHKOW M MPUKUAKOM MPU MPaKTUYECKHX
pacuerax:

pacrio3HaBaHHe BEPHBIX M HEBEPHBIX BHICKA3bIBAHHIA;

OLIEHUBAaHME PE3yJIbTaTOB BBIYUCICHUN MIPU PELICHUN MPAKTUUECKUX 3a]a4;

BBITIOJTHEHUE CPABHEHUS YMCEIl B PEAJIbHBIX CUTYaLUsX;

UCMOJIb30BAHNE YHMCIIOBBIX BBIPAKEHUH MpPU pEIIeHHHM NPAaKTUYEeCKUX 3ajad U 3a1ad M3 JPYyTrux
y4eOHBIX TIPEIMETOB;

peleHre NPaKTUYECKHX 3a/1a4 ¢ IPUMEHEHUEM NPOCTEHIINX CBOUCTB (PUTYP;

BBITIOJTHEHUE MPOCTEUIINX MMOCTPOCHUN M U3MEPEHUH Ha MECTHOCTH, HEOOXOJMMBIX B pealIbHOMN
KHU3HH.

8) popmupoBaHre HHPOPMAITMOHHOHN U aITOPUTMUYECKON KYJIBTYPHI;

(dopMHpoBaHUE MPEJCTABICHUS O KOMIIBIOTEpE KaK YHUBEPCAIBHOM YCTpoMcTBE 00pabOTKH
uH(popMaLnu;
pa3BUTHE OCHOBHBIX HABBIKOB M YMEHUI UCIIOJIb30BaHUS KOMITBIOTEPHBIX YCTPOUCTB;

9) popmupoBanue npencraBiaeHusi 00 OCHOBHBIX M3Y4YaeMbIX MOHITHUSIX: HH(POPMAIHS, alITOPUTM,

MOJIETIb - U UX CBOMCTBAX.

BbimyckHUK HayunTcsi (411 MCHOJB30BAHMST B IOBCEAHECBHOW JKM3HH M olecrevyeHus:
BO3MOKHOCTH YCIIELIHOTO NIPOX0JIKeHHsI 00pa3oBaHusi HA 02a30BOM yPOBHeE)
DJIeMeHTBI TEOPHH MHOKECTB M MATEMaTHYeCKOH JIOTUKH

e OnepupoBaTb Ha 0a30BOM YpOBHE TOHATHSAMM: MHOXECTBO, 3JIEMEHT MHOECTBA,
IMOAMHOXECTBO, MPUHAAJICKHOCTD,

®  33/1aBaTh MHOXKECTBA NIEPEYUCIIEHUEM UX IJIEMEHTOB;



® HaXOIUTh IepeceueHue, 00beIMHEHNE, TTOAMHOXKECTBO B IIPOCTEHIINX CUTYAIUX;

e omepupoBaTh Ha 0a30BOM YpOBHE IOHATUSAMH: OIpPEAEICHUE, aKchuoMma, Teopema,
JI0Ka3aTeNIbCTBO;

® [IPUBOJIUTH NPUMEPHI U KOHTPIPUMEPHI AJIsl HOATBEPKIEHUS CBOUX BbICKa3bIBAaHUM.
B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH APYTHX NPEAMETOB:

® UCNOJNb30BaTh TIpauyeckoe MpPEJCTABICHUE MHOKECTB JJI OIMCAHUS peabHbIX
IIPOLIECCOB U ABJICHUH, IPU PELICHUU 3a/1a4 IPYTUX y4€OHBIX MPEIMETOB.
Yucaa

e OnepupoBaTb Ha 0a30BOM YpOBHE MOHATUAMHU: HATYypaJbHOE YHCIO, LEI0E YHCIIO,
OOBIKHOBEHHass  OpoOb, JgecsATHYHAs JApoOb, CMemaHHass JpoOb, palMOHAIBHOE  YHUCIIO,
apu(MeTHYECKUI KBaJpaTHBIA KOPEHb;

®  UCHOJb30BaTh CBOMCTBA YKMCEN U IIPAaBUIIA ACHCTBUI NPH BHIIIOJIHEHUH BHIYHCIIEHUM;

®  HCMOJIb30BaTh MPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHUU BBIYUCICHUN U
pELICHUH HECIIOKHBIX 3a1a4;

®  BBINOJIHATH OKPYIJIEHUE PALIMOHAJIBHBIX YHCET B COOTBETCTBUU C IIPABUIIAMU;

®  OILIEHUBATh 3HAYCHHE KBAJPATHOI'O KOPHS U3 MOJIOKUTEIBHOIO 1IEJI0r0 YHCIIa;

®  pacro3HaBaTh PALMOHAIbHbIE U UPPALMOHAIbHbIC YHCIIA;

®  CpaBHUBATh YHUCIIA.
B noBceHeBHOM KM3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

®  OLEHHUBATh PE3yJbTAThl BBIYMCICHUIN IPU PELLICHUU NPAKTUYECKUX 3a/1a4;

e  BBIOJIHATH CPABHEHHE YHCEIl B PEAJIbHBIX CUTYyaLUsX;

®  COCTaBJIATH YUCIIOBBIC BBIPAXKEHUS MPH PEILICHUU NPAKTUYECKUX 3aJa4 U 3a/1a4 U3 Jpyrux
Y4eOHBIX IIPEAMETOB.
To:xaecTBeHHbIE NPe0OPA30BAHUA

e BhIMONHATE HECHOXHbIE MNpeoOpa3oBaHMsl A  BBIUMCIEHUS 3HAYEHUH UHUCIIOBBIX
BBIPAXEHUH, COJIEpKAIMX CTEIIEHU C HATypaJbHBIM I0Ka3aTesIeM, CTEIIEHH C LEIbIM OTPULIATEIbHBIM
IIOKa3aTeNeM;

®  BBHINOJHATH HECIOXXHBIE NPeoOpa3OBaHUS LENbIX BBIPAKEHHWH: pPAaCKpbIBaTh CKOOKH,
MIPUBOJIUTH OJOOHBIE CIIaraeMbI€;

®  1CIOJIB30BaTh (POPMYJIbI COKPAILIECHHOIO YMHOXKEHUS (KBaJpaT CyMMbI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAIPaTOB) JUIs YIPOILEHNUS BBIYMCIICHUHM 3HaUEHNI BhIpaXKEHUIA;

®  BBINOJHATH HECIOXKHBIE Pe0oOpa30BaHus JPOOHO-TMHEWHBIX BBIPAKEHUN U BBIPAKEHUH C
KBaJIpaTHBIMU KOPHSIMH.
B noBcenHeBHOM KM3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:

®  [IOHMMAaTh CMBICJI 3aIIMCH YKCJIA B CTAHIAPTHOM BUJIE;

e  onepupoBaTh Ha 0a30BOM ypOBHE MOHATHEM «CTaHAApTHAs 3allUCh YHUCTIAY.
YpaBHeHHS U HEPABEHCTBA

e OnepupoBaTb Ha 0a30BOM YypOBHE TMOHSATHSIMHU: PaBEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHHE, KOPEHb YPaBHEHUS, PELICHUE YPaBHEHMUsI, YNCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILICHUE
HEPABEHCTBA;

®  IIPOBEPATH CIPABEIIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JMHEWHbIE HEPAaBEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOASILNECS K IMHEWHBIM;
pelaTh CUCTEMBI HECIIOKHBIX JTMHENHBIX YPaBHEHNUH, HEPABEHCTB;
MIPOBEPATH, SIBJIETCS JIM JAaHHOE YUCIIO PEIICHHEM YpaBHEHHUs (HEPaBEHCTBA);
pelaTh KBaJpaTHble ypaBHEHUS 10 (opMyJie KOpHEH KBaJpaTHOTO YpaBHEHNUS;

e n300pakaTh peLICHUS HEPABEHCTB M UX CUCTEM Ha YHCIIOBOW MPSIMOH.
B noBcenHeBHOM KM3HM M IPH M3YYECHHHU APYTUX NPEIMETOB:

®  COCTaBJIATH U PEIATh JIMHEWHBIE YPAaBHEHUS NPU PELIEHUH 337a4, BOSHUKAIOLIUX B IPYTUX
y4eOHBIX TPeIMETaXx.
DOyHKIUH



e HaxonuTs 3HaueHue QPyHKIMH MO 33JaHHOMY 3HAUEHUIO apryMEHTa;

® HAaxOAUTh 3HAUYEHHE apryMeHTa M0 33JaHHOMY 3HAUEHHIO (QYHKLIUU B HECIO0XHBIX
CUTYyaIHAX;

®  OIpEIENATH IOJ0KEHUE TOUKH 110 €€ KOOpANHATaM, KOOPIUHAThI TOUKHU I10 €€ MOJI0KEHUIO
Ha KOOPJMHATHON IIOCKOCTH;

e 10 rpadpuKy HaxoAMTb OOJACTh ONpEIENCHHs, MHOXXECTBO 3HAuY€HHWM, HyIM (QyHKIUH,
MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, TPOMEKYTKH BO3pacTaHus U yObIBaHUS, HAMOOJIbIIIEe U HAUMEHbBIIIEEe
3Ha4YeHus QyHKIUY;

®  CTpOUTH rpaduk JTUHEHHON QYHKIINH;

®  [IPOBEPATh, SABJISIETCA JM JaHHBIA rpaduk rpadukoM 3aJaHHOM (QYHKUUM (JIMHEHHOM,
KBaJpaTUYHOM, 00paTHON MPOMOPLUOHATBHOCTH);

e ompenensaTb NPUONMKEHHBIE 3HAYEHUS KOOPAMHAT TOYKH TIEPECEYCHUsT TpaduKoB
byHKIH;

e omepupoBaTh Ha 0a30BOM ypOBHE MOHSTHUSAMH: IOCIEIOBATEIBHOCTh, apupMeTHyYecKas
nporpeccusi, reoMeTpudeckas porpeccus;

e pewmarh 3aJaud  Ha IPOrPECCHH, B KOTOPBIX OTBET MOXKET OBbITh MOJy4YeH
HETIOCPEJICTBEHHBIM TIOJICUETOM 0e3 MpuMeHeHHs (HopMyI.

B noBcegHeBHOI )KM3HM M NIPU U3YYeHHH APYTHX NPeAMETOB:

®  UCNOJNb30BaTh TIpaUKU pealbHBIX MPOLECCOB U 3aBUCUMOCTEH Ui ONpEIeNeHHs] HUX
CBOMCTB (HauOoNbIINE M HaWMEHBLINE 3HAUEHUS, IPOMEXKYTKU BO3pAaCTaHUS M yObIBaHUS, 00J1acTU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX 3HAUEHUH U T.I1.);

®  UCMOJb30BaTh CBOMCTBA JMHEWHOW (QYHKLUU U ee rpaduK MPH PEeLICHUH 3a/1a4 U3 APyTuX
Y4eOHBIX TIPEAMETOB.

CraTucTuKa U Teopusi BepOSATHOCTE

e lwmerb mpeicTaBiIeHHE O CTaTUCTUYECKMX XapaKTEPUCTHKAX, BEPOSATHOCTH CIy4ailHOTro
COOBITHS, KOMOMHATOPHBIX 33/1a9ax;

e pemiarth NpoCTEeWIINE KOMOMHATOPHBIE 3aJaud METOJOM IPSIMOTO M OpPraHM30BAaHHOTO
nepedopa;

®  [IpEACTaBIAThH JAHHBIE B BUJE TAaOJIUL, AUarpaMM, rpauKoB;

e  yyTaTh MH(OPMAIIHIO, IPEICTABICHHYIO B BUJIE€ TaOJIUIIbI, AUArPaMMBbl, rpaduka;

®  OmNpeJeNsTh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKN YHCIOBBIX HA0OPOB;

®  OIEHUBATh BEPOSATHOCTb COOBITHS B MPOCTEUIINX CITydasiX;

®  UMETh [IPEJICTABICHHUE O POJIM 3aKOHA OOJIBILINX YUCEN B MACCOBBIX SIBICHHUSX.

B noBcegHeBHOI )KM3HM M IPU U3YYeHHUH APYTHX NPEAMETOB:

e  OIIEHMBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

®  UMETh [IPEJICTABICHHUE O POJIM IPAKTUUECKU JJOCTOBEPHBIX U MaJIOBEPOSATHBIX COOBITHIA;

® CpaBHUBaThb OCHOBHBIE CTaTHUCTHYECKHE XapaKTEPUCTHUKH, IIOJIyYEHHbIE B IpoLecce
peleHust MPUKIJIAAHOM 3a/1auu, U3yYeHHs PEabHOTO SIBICHUS,

®  OIIEHUMBATh BEPOATHOCTh PEAIbHBIX COOBITUN U SIBICHUM B HECIOKHBIX CUTYAIUIX.

TexcTOBBIE 3aJa4YU

e PemaTh HECIIOKHBIE CIOKETHBIE 33/1a4M PA3HBIX TUTIOB HA Bce apuPMeTUUECKUe TeHCTBUS;

®  CTPOUTH MOJENH yCIOBUS 3a7auu (B BUIE TaOIUIIBI, CXEMbI, pUCYHKA WM ypaBHEHUS), B
KOTOpOﬁ JAaHBbI 3BHAYCHU A JABYX n3 Tpex B3aUMOCBA3aHHBIX BEJINYNH, C IICJIBIO ITONCKA pemeHI/m 3aJa4u,

®  OCYHIECTBJISATH CIMOCOO TMOWCKA pENICHUs 3a/Jadd, B KOTOPOM PAaCCyXKJIE€HHUE CTPOHUTCS OT
yCIIOBUS K TPEOOBAHUIO HIIA OT TPEOOBAHUS K YCIIOBHIO;

®  COCTaBJISATH IUIAH PELICHUS 33]1a4H;

L] BBIACJIATH OTAIlbl pemeHI/m 3a1a4u,

®  UHTEPHPETUPOBATH BBIUMCIUTEIBHBIC PE3yJbTaThl B 3aJade, HCCIEIOBATH TMOJYyYCHHOE
pelieHue 3a1a4u;



®  3HATHh pa3NIUYHUE CKOPOCTEH 0OBEKTA B CTOSIUCH BOJIC, MPOTHB TEUCHUS U 110 TCUCHUIO PEKH;

e  pemarh 33Ja4d Ha HAXOXKJCHHUE YaCTH YKCIia M YHCIa MO €ro YacTH,

e  pemarh 33Ja4d Pa3HBIX THIIOB (Ha paboOTy, Ha MOKYIIKH, HA IBUKCHHUE), CBA3BIBAIOIINX TPH
BEJIMYUHBI, BBIJCISATH OTH BEIMYMHBI U OTHOIICHUS MKy HUMU;

®  HaxOJIUTh NPOIEHT OT YHUCJA, YHUCIO IO MPOIEHTY OT HEro, HaxOIUTh MPOICHTHOE
CHIDKEHHE WM TIPOIICHTHOE TIOBBIIICHHE BEIIMYHHBI;

®  pemarb HECIOXKHBIC JIOTHYECKHE 3371a4l METOJIOM PACCYIKIACHUH.
B noBceHeBHOI KM3HU U IPH U3YYEHUH JPYTUX NMPEIMETOB:

®  BBIIBUTATH THIIOTE3bI O BO3MOXHBIX MPEACITbHBIX 3HAYCHUSIX UCKOMBIX B 3aj[a4€ BEIIMYUH
(menaTh MPUKUIIKY).
Hcropusi MaTeMaTHKHU

e OmumceBaTh OTACIBHBIC BBIAAIOIIMECS pPE3yJIbTaThl, MOJIYYEHHBIE B XOJA€ pPa3BUTHUS
MaTEeMaTHKHU KaK HayKu;

® 3HATh NMPHUMEPHl MATEMATHYECKUX OTKPBITUH U WX aBTOPOB, B CBSI3U C OTEYECTBEHHOU U
BCEMHUPHOW UCTOPHUEH;

® [IOHMMAaTh POJIb MATEMATUKHU B pa3BUTUN Poccun.
MeTtoabl MaTeMATHKH

e BriOuparh NOAXOASIIMN W3YYCHHBIH METOJ Ui PEIICHUS W3YYCHHBIX THIIOB
MaTeMaTHYECKUX 33]1a4;

e [IpuBoauTh  TpPHUMEPHl  MaTEMAaTHYECKMX  3aKOHOMEPHOCTEH B  OKPYKAIOIICH
JNCHCTBUTEILHOCTH U TIPOU3BEICHUSIX UCKYCCTBA.

BbIyCKHUK MOJIYYHT BO3MOKHOCTH HAYYMTbCS I o0ecliedeHMs] BO3MOKHOCTH YCIEIIHOIO
NPOAOJIKeHUs1 00pa30BaHUA HA 0230BOM M yIIy0JIeHHOM YPOBHSAX
DJIeMeHTbI TEOPUH MHOKECTB M MATEeMaTH4eCKOH JIOTUKH

e  Onepuposamv  nouwamuamu:  onpeoeieHue,  meopemd,  aKCUomd,  MHOICECMEO,
XapakmepucmuKku MHOJICECMEA, INeMEHM MHOJCeCmed, Nnycmoe, KOHeYHoe U OecKOHeyHoe
MHOHCECTBO0, NOOMHOICECMBO, NPUHAONEIHCHOCHb, BKIIOYEHUE, PABEHCINBO MHOICECTE;

®  u300padcamov MHOMCECMEA U OMHOUEHUE MHOICECIE C NOMOWbIO KPY208 Diinepa;

®  onpedenamv NPUHAONEHCHOCL INEMEHMA MHONCECMEY, 00beOUHEHUI0 U NepeceyeHuio
MHOMHCECE;

®  3a00a6amb MHONICECMBO C NOMOWBIO NEPEUUCTICHUS DTIEMEHMO0B, CTIOBECHO20 ONUCAHUSL

®  onepupoéamv NOHAMUAMU: 6bICKA3bIGAHUE, UCTMUHHOCHb U JIOJICHOCMb BbICKA3bIBAHUS,
ompuyanue 8blCKA3bIBAHULL, ONepayuu HAoO 6bICKA3bIGAHUAMU. U, UIU, He, YCI06HblE BbICKA3bIGAHUS
(umnauxayuu);

®  CmMpoumb GbICKA3bIBAHUSA, OMPUYAHUS 8bICKA3bIBAHUI.
B noBcenHeBHOM KM3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:

®  Ccmpoumbs Yenouku yMO3aKaItO4eHUll Ha OCHOGE UCNONb308AHUS NPAGUI IO2UKU,

®  UCNONB308AMb MHONCECMBA, ONEPAYUU C MHONCECMBAMU, UX 2pauyecKoe npedcmasietue
07151 ONUCAHUS PEANbHBIX NPOYECCOB U SGNeHU.
Yuciaa

e Onepuposamv NOHAMUAMU: MHOIHCECME0 HAMYPATbHBIX YUCE], MHONCECNBO YelblX Yucel,
MHOJICECB0 PAYUOHANbHBIX YUCEN, UPPAYUOHATILHOE YUCTO0, KEAOPAMHbIU KOPEHb, MHOICECHEO
0elicmeumenbHblX 4ucesl, 2eoMempudeckas UHmepnpemayus HAmypaibHulX, YeavlX, PAyUOHATbHBIX,
0eticmeumenbHuIX 4ucei;

®  NOHUMAMb U OOBACHAMb CMbICIL NO3UYUOHHOU 3ANUCU HATYPANIbHO20 YUCIA;

®  GLINOAHAMb GLIYUCAEHUA, 6 MOM YUcle C UCNONb306AHUEM NPUEMOE PAYUOHATbHbIX
BLIYUCTICHULL,

®  BLINOIHAMb OKPY2IEHUE PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

®  CpasHueamv payUOHAIbHbIE U UPPAYUOHATbHbIE YUCA,



®  npPeoCcmasiAmb payUoOHAIbHOE YUCTO 8 BUOe 0eCAMUYHOU OpooU

®  YnopsaodouuUsamsv YUCIA, 3aNUCAHHbLE 8 8U0e 0DLIKHOBEHHOU U 0eCAMUYHOU OpooOU,

o naxooumv HO/[ u HOK uucen u ucnonv3oeams ux npu peuieHuu 3a0ad.
B noBceHeBHO KM3HM ¥ TIPU U3YYEHHHU APYTUX MPEIMETOB:

®  NpUMeHAMb NPASUNA NPUOTUNCEHHBIX BbIYUCIEHUL NPU PeueHUy NpaKkmuideckux 3a0ay u
peuteHuu 3a0a4 Opyaux yueOHvlX npeomemaos,

®  GLINOJIHAMb CPABHEHUE Pe3yIbMAamos SbIYUCIEeHUL NPU peuleHUUu NpaKmu4eckux 3aoad, 6
MOM Yucie RPUOIUNCEHHBIX BbIUUCTIEHULL,

®  cocmasenams U OYEHUBAMb YUCTIO8blE GbIPAICEHUS NPU PeUeHUU NPAKMUYecKux 3a0ay u
3a0a4 uz opyaux y4eOHulX npeomemos;

®  3anucvléamv U OKPY2IsAMb YUCIOBble 3HAYEHUS PealbHblX BelUYUH C UCNONb30BAHUEM
PA3HLIX cUCmeM UMepeHus.
ToxnecTBeHHbIE IPe0OpPa30BaHUA

e Onepuposamv NOHAMUAMU CMENEHU C HAMYPALbHLIM NOKaA3amenem, CMeneHu ¢ yeavim
ompuyamenbHulM NOKA3amenemM;

®  GLINOIHAMb NPeoOPA308AHUL YENbIX BbIPANCEHUU: 0eUCMBUsL ¢ 0OOHOUIeHAMU (CllodiceHue,
gblYUMAHUe, YMHONCEHUE), OliCMBUsl C MHO20YNEeHAMU (CLONCEHUe, 8bIYUMAHUE, YMHONMCEHUE),

®  GLINOIHAMb PA3LONCEHUE MHOSOUIEHO8 HA MHOMCUMENU OOHUM U3 CNOCOD08. GblHeceHUe 3a
CKOOKY, 2PYNNupo6Ka, UCnoib308anue oopmyn COKpaujeHH020 YMHONCEHUS,

®  gblOeNAMb KBAOPAM CYMMbL U PAZHOCIU OOHOUIEHO8,

®  pPAcCKIaovl8amv HA MHOMCUMENU KBAOPAMHbIL MpPexuieH,

®  GLINOIHAMb  NPeoOPA308aHUsL  BLIPAJCEHUL,  COOEPHCAUUX  CMeneHu ¢  YeabiMu
ompuYamenbHbuIMU  NOKA3amMeNsaMU, Nnepexooums om 3anucu 6 6ude CmeneHu ¢ Yeibim
ompuyamenbHulM NOKA3amenem K 3anucu 6 uoe opoou;

®  BLINOAHAMb NPEodPA308aHUL OPOOHO-PAYUOHATILHBIX BbIPAICEHUL: COKpaujeHue opooel,
npugedenue ancedpaudeckux opodeii K obwemy 3HAMeHamenio, ClOJCeHUe, YMHOJCeHUue, OelleHue
aneebpauueckux Opobet, 8036edeHuUe  anreedpauyeckou O0podu 8 HAMYPATbHYIO U Yenyio
OmMpuUYaAmMenbHy0 CmeneHb,

®  GLINOIHAMb NPEoOPAZ0BAHUS BLIPANCEHUL, COOEPAHCAUUX K8AOPAMHbIE KOPHU

®  gvldenamb Keaopam CYMMbl UIU PAZHOCIU OBVUIIEHA 8 BbIPANCEHUSX, COOEPHCAUJUX
K6aopammubvie KOpHU,

®  GLINOIHAMb NPEoOPAZ0BAHUS BLIPANCEHULL, COOEPAHCAUJUX MOOYITb.
B noBceHeBHO KM3HM U TIPH U3YYEHHHU APYTUX NMPEIMETOB:

®  GLINOIHAMb NPeobpPA308aHUs U OeUCMBUs C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
guoe;

®  GLINOIHAMb NPeoOPa308aHUsl ANCEOPAUUECKUX BbIPAMCEHUL NPU peuleHuu 3a0ay Opyeux
VUEOHbIX NPEOMEMO8.
YpaBHeHHd H HEPABEHCTBA

o Onepuposamv HNOHAMUAMU: VPABHEHUe, HEePABEHCMB0, KOPEeHb VPAGHEHUs, peuleHue
Hepagencmad, pasHOCUbHble YPABHEeHUs, 001acmb onpeodeleHUs YpaeHeHUs (HepaseHcmed, CUcmembl
VpasHeHuUl U HepaeeHCcms),

® pewams JUHEUHble YPAGHEHUs U YPAGHEHUs, CB00UMble K JUHEUHbIM C NOMOWbIO
MOo2HCOeCmEeHHbIX NPeodbPA308aHULL,

®  pewamsb K8AOpamuvie YPAGHEHUS U YPAGHEHUsS, CB00UMblEe K K8AOPAMHLIM C NOMOUBIO
MOACOECMBEHHBIX NPEOOPA30BANULL,

®  pewamsb OpOOHO-TUHEUHbIE YPABHEHU,

*  pewamp npocmeiiuue uppayuonatbubie ypasuenus suoa | f (x) =a, \/ f(x)= \/ g(x);

n_,.
®  pewams ypagHeHus euda X =a;
®  pewiams YpagHeHUs CHOCOOOM PA3NONCEHUSL HA MHOMCUMENU U 3AMEHbl NePEMEHHOLL,



®  UCNONB308AMb  MEMOO UHMEPBANO8 Ol peuleHus Yeavix U OpoOHO-PAYUOHANLHBIX
HepaseHcma,

®  pewams NUHelHble YPAGHEHUS U HePABEHCIEA C NAPAMEMPAMU,

®  pewlams HECNONCHbIE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM,

®  peulamb HECNONCHbIE CUCTNEMbl TUHEUHBIX YPABHEHULL C NApAMEempamu,;

®  peulams HECNONCHbIE YPABHEHUS 8 YebIX YUCTAX.
B noBceaHeBHOI )KM3HM M IPU U3YYE€HHH IPYTUX MPeIMETOB:

® cocmaeiameb U peulamv JUHelHble U KEAOpamHvle YVPAGHEHUs, YPAGHEHUs, K HUM
C800AWUECS, CUCMEMbl TUHEUHbIX YPAGHEHUll, HepABeHCME Npu peuileHuu 3a0ai Opyeux yYeOHuIX
npeomemos;

®  BLINOIHAMb OYEHKY NPABOON000OUs Pe3yTbMAamos, NOLYYAeMblX NPU peuleHUul TUHEHbIX U
K6AOPAMHBIX YPAGHEHUL U CUCMEM JIUHEUHbIX YPAGHEeHUL U HepaBeHCmE NpU peuleHul 3a0ai Opyeux
VUeOHbIX npeoMemos;

®  guLIOUpamb COOMEEMCMEYIoWUe YPAGHeHUs, HEPAGeHCMBEA UAU UX CUCmeMbl O0Jd
COCMABIEHUSI MAMEMAMUYECKOU MOOENU 3A0AHHOU PeabHO CUMYayuu Uiy NPUKIAOHOU 3a0ayul;

®  yMemb UHMEPNPEMupo8ams HNOLYYEHHLIL NPU PeuleHul YPAGHEHUsl, HEPAGeHCMEd Ul
cucmembl pe3yibmam 8 KOHmMeKcme 3a0aHHOU PeaibHOU CUMyayuu Ui NPuKIaoHol 3a0adu.
DOyHKIUH

e Onepuposamv NOHAMUAMU: (DYHKYUOHATLHAS 3A6UCUMOCb, QYHKYUS, epapuK @dyHKyuu,
Cnocobvl 3a0aHusl YyHKYUL, apeymenm u 3HavyeHue QyHKYuu, 0061acme onpeoeenus U MHOHICeCmE0
3HaAYeHull (YHKYUU, HYIU QYHKYUU, NPOMENICYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb (DYHKYUU,
YeMHOCMb/HeYemHOCMb QYHKYUU,

® cmpoumbs epaguKku TUHEUHOU, K8AOPAMUYHOU PYHKYUL, 00PAmHOIl NPONOPYUOHATLHOCIU,
@yHrxyuu suoa: y=a+L, y =~x,y=¥x, y=|x|;

X+b

®  Ha npumepe K8AOPAMUYHOU DYHKYUU, UCNOIb308AMb NPeodpaA308aHuUs epapura dyHKyuu
y=f(X) ons nocmpoenus epagpuxoe pynxyuil y — af (kx+b)+c;

®  CcoCmaesnsmb YPAGHeHUs: NPSMOU NO 3A0AHHBIM YCI0GUAM. NPOX00siuell yepes 08e MouKU ¢
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsAUell Yepe3 OAHHYI0 MOYKY U NAPALLENbHOU OAHHOU NPAMOLL,

® uccredosamv QyHKYuUIO no ee epaguxy;

®  HAXOOUMb  MHOJMCECMB0  3HAYEHUl,  HYIU,  NPOMENCYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCIU KBAOPAMUYHOU (DYHKYUU,

®  onepuposamv  NOHAMUAMU:  NOCIEO08AMENbHOCMb,  APUPMemU4ecKds Nnpocpeccus,
2e0MempUYecKas NPoepeccusi;

®  pewams 3a0auu HA APUPGMEMUYECKVIO U 2eOMEMPULECKYI0 NPOZPECCUIO.
B noBceaHeBHOM KM3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  ULIIOCMPUPOBAML C NOMOWBIO 2PAPUKA PEANbHYIO 3A8UCUMOCMb UL NPOYecC NO UX
XapakmepucmuKam,

®  UCNOIB308aMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU (QYHKYUU NPU peuteHuu 3a0ay u3
Opyaux yueOHbIX npeoMemos.
TekcToBBIC 3a4a4H

e Pewamsb npocmoie U CLONCHbIE 3A0AYU PA3HBIX MUN0S, A MAKdHCE 3a0aiu NOGbIUEHHOL
mpyoHoCcmu,

®  UCNOIB308aMb PA3HbIe KpAmKUe 3anuci KAK MOOelu MeKCMO8 CIONCHbIX 3a0ay Ol
nOCMpoeHUst NOUCKOBOLL CXeMbl U peuleHus 3a0ay,

®  paziuuames Mooenb MeKCmda U MOOelb peuleHus 3a0auu, KOHCMpYyupoeams K OOHOU
MoO0enu peweHus: HeCOHCHOU 3a0ayu paztvle MOOeau MmeKCma 3a0ayu;

®  3HamMb U NPUMEHAMb 06a cnocoba Noucka peuwienus 3a0ay (om mpebosanus K Yci08uro u
om ycnosus K mpeboeanuro),

®  MOOenUPO8amsb pacCyHCOeHUss NPU NOUCKE PEUeHUsl 3a0ad ¢ NOMOWbIO epagp-cxembl;
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®  gblOENAMb IMANDL peuleHUss 3a0ayU U COOEPACAHUE KAHCO020 IMAna;

®  YMemb 8bIOUPAMb ONMUMANLHBIU MEMOO peuleruss 3a0adu U 0CO3HABAMb 8bIO0P Memood,
paccmampusams pasiuitbie Memoobl, HaAX00UMb pA3Hble PeUleHUs 3a0ailU, eciu 03MONHCHO,

®  AHAMU3UPOBAMb 3aMPYOHEHUs NPU PEUEeHUU 3A0ay,

®  BLINOIHAMb PA3IUYHBIE NPE0OPA308AHUS NPEONONCEHHOU 3a0aUll, KOHCMPYUPOBAMb HOBbLE
3a0a4u u3 OAHHOMU, 8 MOM YUcCie 0OpamHule;

®  UHMEPNPemUpPO8ams BbIYUCIUMENIbHbIE PE3VIbMAambl 6 3a0aye, UCCIe008amb NOYUEHHOe
pewenue 3a0adu;

®  AHATUBUPOBANL 8CEBO3MOIICHLIE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08YX 00BLEKMOo8 U
UBMEHEHUe UX XAPAKMEPUCTUK NPU COBMECMHOM OBUINCEHUU (CKOPOCMb, 8peMsl, paccmosiHue) npu
peutenuy 3a0a4 Ha O08UdNCEHUe 08YyX 00beKMOo8 KAK 6 O00OHOM, MAK U 8 NPOMUBONOLONCHBIX
HanpasieHusx;

®  UCCTe008aMb BCEBO3MOJICHbIE CUMYAyUuU NpU peuleHuu 3a0ai Ha O08UdICEHUe No peke,
PAaAccMampusams pasHvle CUCHeMbl OMcyuemad,

®  pewams pazHOOOPA3HbLE 3A0aYU «HA 4ACMUY,

®  pewams u 000CHOBLIBAMb CBOE PEUleHUE 3a0ay (8bLOeNsMb MAMEMAMUYECKYI0 OCHOBY) HA
HAXO0JICOeHUe YACMU YUCAA U YUCTA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbLCIA Opoou,

®  0co3Hasamb U O0BACHAMb UOESHMUYHOCMb 3A0a4 PA3HLIX MUNO08, CEA3bIEAIOWUX MPU
8eUUUHbL (HA pabomy, Ha NOKYNKU, HA O8UJICEHUE), 8bl0eIAMb IMU 8ETUYUHBL U OMHOULEHUSL MeNHCOY
HUMU, NPUMEHSMb UX NPU PeuleHUulU 3a0ay, KOHCmMpYupo8ams co6CmeaeHHble 3a0ai YKA3AHHbIX MUNo8;

®  gnademv OCHOBHbIMU MEMOOAMU peuleHUs 3a0ay Ha CMeCU, CNLA8bl, KOHYEeHMpPayuu,

®  pewams 3a0a4u HA NPOYEHMbl, 8 MOM YUCIe, CLONCHbIE NPOYEHMbL C 0DOCHOBAHUEM,
UCNONBL3YS PA3HBLE CHOCOODIL;

®  pewams J02uyeCKUe 3a0ayi PA3HLIMU CROCOOAMU, 8 MOM Yucie, ¢ 08yMs OIOKAMU U C
mpemsi 610KaAMU OAHHBIX C NOMOWbI0 MAOIUY,

®  pewams 3a0auu N0 KOMOUHAMOPUKe U MeopuU 8epPOSMHOCHeEl HA 0CHOBE UCHOIb306AHUSL
U3YUEHHBIX MeMO008 U 0OOCHOBbIBAMb peuleHue;

®  pewams HeCI0JCHbIE 3A0AYU NO MAMEMAMUYECKOU CIAmucmuKe,

®  061a0emb OCHOBHLIMU MEMOOAMU peuleHUs CIOHCeMHbIX 3a0ay: apupmemuyeckul,
aneebpaudeckuil, nepedop BaApPUAHMO8, 2eOMEeMPU4ecKull, 2paguueckuil, NPUMEHAMb UX 8 HOBLIX NO
CPABHEHUIO C U3VYEHHBIMU CUMYAYUSIX.
B noBcexHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

®  gbI0eNAMb NPU PEUleHUY 3A0aY XapaKmepucmuKky paccmampueaemoll 8 3adaie cumyayuu,
OmMIUYHble OM PealbHbIX (Mme, 0Mm KOMOPbIX aOCMpazuposanucs), KOHCmMpyupo8ams HO8ble CUMYayuu
C Yuemom 2mux XapaKkmepucmuk, 6 4dCmHOCmU, NPU PEeueHuU 3a0a4 Ha KOHYeHmMpayuu, y4umoléams
NIOMHOCb 8eujecmsa;

®  pewams U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE PACCMOMPEHUS PEAlbHbIX CUMYayull, 6
KOMOPbIX He mpeOyemcs MOYHbLU GbIYUCTUMENbHBLI Pe3YIbmam,

®  pewams 3a0auu Ha OBUINCEHUE NO PeKe, PACCMAMPUBAS PA3HbLE CUCMEMbl OMCYemd.
CraTuCTHKA M TEOpHS BEPOATHOCTEH

e Onepuposamb NOHAMUAMU. CMOIOYAMbIE U KPY2O8ble OUASPAMMbL, MAOIUYbl OAHHBIX,
cpednee apugpmemuueckoe, meduanda, Hauboavbuiee U HAUMEHbUlee 3HAYEHUs 6blOOPKU, PA3MaX
8b100pKU, OUCNEPCUS U CMAHOAPMHOE OMKIIOHEeHUe, CLYYAUHAs USMEHYUBOCHIb,

®  uzGIeKamb UHGOpMayUio, NPeOCMAaseHHYI0 8 MAOIUYAX, HA OUASPAMMAX, 2PAPUKAX,

® cocmasnams mabauysl, CMPOUms OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU: PAKMOPUAT YUCA, NePEeCAHOBKU U COUYeMAHUs], MPey2OlbHUK
Ilackansa,

®  NpuMeHsIMb NPABUILO NPOU3BEOCHUS NPU PEUUeHUU KOMOUHAMOPHBIX 3a0ay,
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®  onepupoéamv NOHAMUAMU:  CAVHAUHBIL  ONbIM, CAVHAUHBIL  6b100p, UCHbIMAHUE,
IleMeHmapHoe ciyyatHoe coovimue (UCxood), Kiaccuyeckoe onpeoeieHue 8eposmHOCIU CIYyYaAUHO20
cobvimusi, onepayuu Hao CIYYAUHLIMU COOLIMUAMU,

®  npedcmasnamv UHGOpMayUuro ¢ nomoubio Kpy2os Jiliepa;

®  pewams 3a0ayu HA BbIUUCTIEHUE BEPOSIMHOCMU C NOOCHEMOM KOIUYeCcmea 8apuaHmos ¢
NOMOUbI0 KOMOUHAMOPUKU.

B noBceaHeBHO KM3HM U NIPU U3YUYEHHHU APYTUX NPeIMETOB:

®  u38IEKAMb, UHMEPNPEMUPO8ams U npeoopazo8vl8ams UHGOpMayur, npeoCcmasieHHyo 6
mabauyax, Ha OUAzPaMMmax, epaguxax, ompaxcarowylo Ceoucmed U Xapakmepucmuku pedrbHblX
npoyeccos u ANeHUl;

®  onpedenamvb CMAMUCMuyecKue Xapakxmepucmuku 6bl00poK no madauyam, ouazpamman,
epaguram, bINOIHAMb CPABHEHUE 8 3ABUCUMOCTNU OM YelU peuleHUs 3a0ayu;

®  OyeHUsamb EPOIMHOCHb PEAbHBIX COOLIMUL U A6TEHUL.

HcTopusi MaTeMaTHKHU

o Xapakmepuzosamu 6KNA0 8b10AIOWUXC MATNEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHBIX
HayuHslx obracmet;

®  NOHUMAamMb poib Mamemamuku 6 pazeumuu Poccuu.

MeTtoabl MATEMAaTHKH

e Ucnonv3ys  uzyueHmvie  MemooOvl,  NPOBOOUMb  OOKA3AMENbCMBO,  BbINOJIHAMb
onposepaiceHue,

®  gblOUpamMb U3YYEHHble MemoObl U UX KOMOUHAYUU O] peuleHUs MamemMamudeckux 3a0ay,

®  UCnONb308aMb  MamemamuyecKue 3HAHUA Ol ONUCAHUS — 3AKOHOMepHocmel 6
OKpydHcaoujeli 0eticmeumenbHOCmuy U Npou38e0eHuUsx UCKyccmea,

®  npumeHAmb npocmenuiue NPocpamMmHvle Cpeocmed U INeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemyl NPU peueHur Mamemamuieckux 3a0au.

BbINMyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHLCS ISl YCIHENTHOTO MPOA0KeHUsI 00pa3oBaHus HA
yri1y0JIeHHOM YpOBHe
DJIeMEHTHI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTMKH

e (CB00OOMHO ONEPUPOBATH MOHATHSIMHU: MHOXKECTBO, XapaKTEPUCTHKU MHOXKECTBA, DJIEMEHT
MHOXKECTBA, ITyCTOE, KOHEYHOE M OECKOHEYHOE MHOXKECTBO, ITOAMHOMXECTBO, MPHHAJICKHOCTD,
BKJIFOUEHHUE, PABEHCTBO MHOXKECTB, CITOCOOBI 3a]JaHUE MHOXKECTBA,

®  33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

®  MPOBEPATH BHINOTHEHHE XapaKTEPUCTUUIECKOTO CBOIICTBA MHOKECTBA;

e CBOOOJHO OMEpPUPOBATH TMOHSATHUSMHU: BBICKA3bIBAHWE, WCTUHHOCTH M JIOKHOCTh
BBICKA3bIBAHUS, CJIOKHBIC W TPOCTHIC BBICKA3BIBAHUS, OTPUIIAHUE BBICKA3BIBAHWN; WCTHHHOCTH W
JIO)KHOCTh YTBEP)KJIEHUSI U €0 OTPHIIAHMSI, ONEePalluy HaJl BHICKA3bIBAHUSMU: W, WU, HE; YCIOBHBIC
BBICKa3bIBaHUS (MMILIUKALIUN);

®  CTPOWTH BBICKA3BIBAHUS C HCITOJIb30BAHUEM 3aKOHOB JITeOphI BRICKA3bIBAHU.

B noBceHeBHO KM3HM U TIPH U3YYEHHHU APYTUX NMPEIMETOB:

®  CTPOUTH pPacCyXJIEHUsI HA OCHOBE MCIIOJIb30BAHMSI IPABUIT JIOTUKU;

®  ICIOJIB30BaTh MHOXKECTBA, OMEPAIMU C MHOXECTBAMH, WX rpaduueckoe mpeacTaBlIeHUe
JUTSL OTIMCAHMSI PEATBHBIX MTPOIIECCOB M SBJICHUH, PU PEIICHUH 3a/1a4 JIPYTUX YICOHBIX MPEIMETOB.
Yucaa

e (CB00OOAHO oOmMEepUpPOBATh MOHATHUSIMU: HATYpPabHOE YHCIO, MHOXECTBO HaTypallbHBIX
qucell, IIeJI0€ YHWCIO, MHOXECTBO IIEJBIX 4YHCeT, OOBIKHOBEHHAas ApoOb, HecsATHYHAas JpoOb,
CMEIIIaHHOE YHUCJIO, PAIMOHATLHOE YMCIIO, MHOYKECTBO PAllMOHABHBIX YHCEII, HPPAIMOHAIBHOE YHCIIO,
KOpPEeHb CTEMEeHH N, JCWCTBUTEIHHOE UYMCIIO, MHOXKECTBO JEHCTBUTENBHBIX YHCEN, T€OMETpHUYECKas
WHTEPIIPETAIHS HATyPaJIbHBIX, IEIBIX, PAIIHOHATBHBIX, TICHCTBUTEILHBIX YHACET,

® [IOHUMaTh M OOBSCHATH PA3HHIY MEXKIY IMO3UIIMOHHOH W HEMO3WIIMOHHON CHCTEMaMu
3aMuCy YHCeT;

®  [EpPEeBOJAUTH YKCIA U3 OJTHOM CUCTEMBI 3aMMUCH (CHCTEMBI CUUCIICHHUS) B APYTYIO;
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e  JI0Ka3bIBaTh M MCIOJIb30BaTh MPU3HAKU JeIUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11 cymmsl u
IIPOU3BEIECHNUS YK CEN IPU BBINOJIHEHUH BBIYUCIEHUH U PELLICHUH 3aay4;

e  BBHINOJHATH OKPYIJICHUWE pAlMOHAIBHBIX M MPPALMOHAIBHBIX YHCEI C 3aJaHHOH
TOYHOCTBIO;

®  CpaBHUBaTh JICHCTBUTENbHBIE YHCIIA PA3HBIMU CIIOCOOAMU;

e  YNOpPAJOYMBATH YMCIA, 3aIIMCAHHBIE B BU/I€ OOBIKHOBEHHOH M AECATUYHOW ApoOH, yKcia,
3aIllMCaHHbIE C MCIIOJIb30BAaHHEM apu(IMETHUECKOTO KBaPaTHOTO KOPHS, KOPHEW CTereHH! OobIe 2;

e naxoauts HOJl m HOK wumcen pasHbIMH crioco0aMu M UCIONB30BATh MX MPU PEIICHUH
3azad4;

®  BBINOJHATH BBIUUCIEHUS U NIPE0Opa30oBaHUs BBIPAXKEHUH, COAEpKALIUX JIEHCTBUTEIbHbIE
YHUCIIA, B TOM YMCJIE KOPHU HATyPAJIBHBIX CTCIICHEM.

B noBcenHeBHOM KM3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  BBINOJHATh U OOBACHATH PE3yJIbTaThl CPABHEHUS PE3YJIbTATOB BBIYMCIEHUI IIPU PEIICHUU
IIPAKTUYECKUX 33734, B TOM 4YHCIE NPUOIMKEHHBIX BBIYMCIECHUH, HCIOJIb3Yysl pa3Hble CIIOCOObI
CPaBHEHUM;

®  3aNKMCBIBATh, CPABHUBATH, OKPYIVIATH YHWCJIOBBIC JIAHHBIC pEAIbHBIX BEIUYUH C
HCII0JIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS,

® COCTaBJIATh M OLIEHUBATh PAa3HBIMH CIOCOOAMM YHCIIOBBIE BBIPAKEHMS IPU PEIICHUU
MPaKTUYECKUX 3a]a4 U 3ajiad U3 JPYyrux y4yeOHbIX IPEIMETOB.

ToxnecTBeHHBIC TPe0OpPa30BaAHUA

e (CB0060AHO ONEPUPOBATH MOHIATUAMH CTEHCHHU C LIE€IBIM U JPOOHBIM IIOKA3aTeIeM;

®  BBINOJIHATH JI0KA3aTEIbCTBO CBOMCTB CTENEHHU C LIETIBIMU M JPOOHBIMU MOKA3aTEISIMU;

e OnepUpoBaTb IOHATUAMH  «OAHOWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOU
NEPEMEHHON», «MHOTOWIEH C HECKOJbKUMH NEePEMEHHBIMH», KOI()(UIMEHTH MHOTOYJICHA,
«CTaHJAapTHAas 3alliCh MHOTOUYWIEHA», CTENIEHb OJJHOYWIEHA U MHOTOUJICHA;

e CcBOOOJHO BIAAETh MpHEMaMH MpPeoOpa3oBaHUS LENbIX U JIPOOHO-pAllMOHAIBHBIX
BBIPAKECHUI;

®  BBHINOJHATH paA3JI0KEHWE MHOTOWIEHOB HA MHOXWTEIHM pa3HbIMU clocobaMu, ¢
HCIOJIb30BaHNEM KOMOMHALIUN pa3JInYHbIX IPUEMOB;

e Hcnosib30BaTh TeopeMy Buera u Teopemy, oOpatHyto Teopeme Buera, s morcka KopHeH
KBaJIpaTHOI'O TPEXWIEHAa W A PELIEHUs 3aJad, B TOM YHCJIE 3aJad C IapaMeTpaMH Ha OCHOBE
KBaJPaTHOTO TPEXUJICHA;

®  BBINOJHATH JCJIEHUE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJIPATHBIX KOPHEN U KOPHEH CTEIIECHH N,

e  BBINOJHATH NpPeoOpa30BaHUS BBIPAKEHUN, COAEpKAIMX KBaJpaTHble KOPHHU, KOPHHU
CTEIEHH N,

e CcBOOOJHO OIEPUPOBATH MOHATUSAMH «TOXIECTBO», «TOXKIECTBO HAa MHOXECTBE,
«TOKIECTBEHHOE MPeo0pa3oBaHUE»;

() =

®  BBINOJIHAThH Pa3IMYHbIEC IPEOOPa30BaHNUs BIPAXKEHHI, COAEPKALIUX MOTYIIH.
B noBceaHeBHO KM3HM M NIPH U3YyYEeHUH APYTUX NpeIMeTOB:

®  BBIIOJHATH NpPeoOpa3oBaHUs U JAEUCTBUA C OYKBEHHBIMH BBIPRKECHUSIMH, YHCIIOBBIE
KO3 PHUIIUEHTH KOTOPBIX 3alMCaHbl B CTAHIAPTHOM BHJIE;

®  BBINOJHATH NMPEOOpPa3OBaHMs PALMOHAIBHBIX BBIPQKEHUIH NMpH pEIIeHUH 3a1ad APYTUX
y4eOHBIX TIPEIMETOB;

®  BBINOJIHATH NMPOBEPKY MPaBAONOA0OMS (U3MUECKUX M XUMHUYECKHX (OpMysT Ha OCHOBE
CpaBHEHHUS Pa3MEPHOCTEN U BAJIEHTHOCTEN.
YpaBHeHHsI U HEPABEHCTBA

e (CB00OAHO OMEpUPOBATH MOHATUSIMU: YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIEC YPAaBHEHUS
U HEPAaBEHCTBA, YPAaBHEHHE, SBIAIOLIEECS CIEACTBUEM JAPYroro YpaBHEHHUS, YPaBHEHMS,
PaBHOCUJIbHBIE HA MHOKECTBE, PaBHOCUJIbHBIE ITPE00Pa30BaHUs ypaBHEHU;
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e pemath pa3HbIC BUABI YPABHEHUM M HEPABEHCTB U MX CUCTEM, B TOM UHUCIIE HEKOTOPbHIE
ypaBHeHUs 3 1 4 cTeneHel, [poOHO-pallMoHaIbHbIE U UPPAIlMOHAIBHBIC;

e 3HATh TeopeMy Buera 1 ypaBHEHUI CTENIEHU BBIIIE BTOPO;

® [IOHMMaThb CMBICI TEOPEM O pPaBHOCWIBHBIX W HEPABHOCHIBHBIX MpPeoOpa3oBaHUIX
YPAaBHEHHMH U yMETb UX JIOKa3bIBaTh;

e BJAJCTh PA3HBIMH METOAAMM PELICHHWS ypPAaBHEHUMN, HEPABEHCTB M UX CHUCTEM, YMEThb
BBIOMPATh METOJI PEUICHUSI 1 0OOCHOBBIBATH CBOW BHIOOD;

®  UCNOJB30BAaTh METOJ HWHTEPBAIOB JUISI PEIICHUS HEPABEHCTB, B TOM 4YHCIE JPOOHO-
palMOHANIBHBIX U BKJIIOYAIOLIUX B €05l UPPALIMOHAIbHBIE BBIPAKEHMUS;

e pewmarh anreOpaMyeckue ypaBHEHHMsI M HEPAaBEHCTBA W MX CHCTEMbl C IapaMmeTpamu
anreOpandeckuM U rpapuyeckiuM METOIaMu;

®  BJIQJICTh PA3HBIMU METOAAMHU JJOKA3aTEJIbCTBA HEPABEHCTB;

e  pelarh ypaBHEHUS B LENbIX YUCIIAX;

e uy300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 3a/1aBacéMbleé YPaBHEHUSIMH, HEPABEHCTBAMH U UX
CUCTEMaMHU.
B noBcenHeBHOM KM3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

®  COCTaBJIATH U pEIIaTh YpaBHEHMS, HEPABEHCTBA, UX CUCTEMBI IIPH PELICHUU 3a4a4 IPYruX
y4eOHBIX IPEMETOB;

®  BHINOJHATH OIIEHKY NPaBIONON00US Pe3yIbTaTOB, MONYYaEMbIX MIPU PEIICHUN Pa3IMYHBIX
YPaBHEHMI, HEPABEHCTB U UX CUCTEM IIPU PELICHUH 3a7ay IPYTUX Y4eOHBIX IPEIMETOB;

® COCTAaBJIATh M pPELIaThb yPAaBHEHUS M HEPABEHCTBA C IapaMeTpaMu IIPU PELICHUM 3aJad
JPYTUX YYEOHBIX MIPEIMETOB;

® COCTaBJIATh YpaBHEHHWE, HEPABEHCTBO WJIM HX CHCTEMY, OINUCBIBAIOIINE PEATBHYIO
CUTYaLMIO WIH NPUKIAJHYIO 33]]a4y, UHTEPIPETUPOBATh IIOJYyUEHHBIE PE3YJIbTATHI.
DOyHKIUH

e (CB06OAHO omnepupoBaTh IOHATUSAMHU: 3aBUCHUMOCTb, (YHKIMOHAJIbHAs 3aBUCUMOCTD,
3aBUCHMMas W He3aBHCHMAas TIEPEeMEHHBbIe, (QYHKIHUSA, CIIOCOOBI 3amaHus (QYyHKIUH, apryMeHT |
3HaYeHue (QYHKUMHU, 00JacTh ONpENeNeHUs M MHOXKECTBO 3HadeHUs (QYHKUMH, HYIH (YHKIHH,
MIPOMEXYTKH 3HAKOIOCTOSTHCTBA, MOHOTOHHOCTh (DYHKIIMH, HauOoJblllee U HAaMMEHbIEe 3HAYECHMUS,
YEeTHOCTh/HEUYETHOCTh (YHKIMH, MEPUOJUYHOCTh (QYHKUMH, Tpapuk (GYHKIMH, BepTUKAJIbHAs,
TOPU30HTAJNIbHAS, HAKJIIOHHAS! ACUMIITOTHI; TpaK 3aBUCUMOCTH, HE SBJIAIONIEHCS QyHKIUEH,

e cTpouTh Trpaduku (QyHKIMI: JTUHEWHOW, KBaJpaTUYHOU, APOOHO-TMHEWHOH, CTETICHHOU
IPY Pa3HbIX 3HAYCHUSX TT0KA3aTENIs CTENEHH, v =[x|;

®  KCNOJIL30BaTh NPe0OpasoBaHus rpaguka GyHKIMH y — f (x) JUIA HOCTPOEHHS IpaduKOB
GyHKIMA y = af (kx+b)+c;
e  aHAJTM3MPOBATh CBOMCTBA (DYHKIMIA U BUJ IpadKa B 3aBUCHMOCTH OT 1apaMeTPOB;

e  cBOOOJHO ONEepUpPOBaATH MOHATUSIMU: MOCIIeI0BATEIHHOCTb, OTrpaHUYEHHAas
MOCJIEI0BATENBHOCTh, MOHOTOHHO BoO3pacTaromias (yObIBaromiasl) MOCJIEA0BATEIbHOCTh, MPEel
MOCJIe/I0BATEIbHOCTH, apudmernueckas nporpeccus, reoOMeTpUuYecKast nporpeccus,

XapaKTepUCTHUECKOE CBOMCTBO apu(MeTHIecKoi (TeOMETPUYECKO) MPOrpeccu;

®  CIOJIb30BaTh METOJI MaTeMaTU4YeCKOW MHAYKIMU AJi BbIBOJA (opMyJ, JOKa3aTellbCTBa
PaBEHCTB M HEPaBEHCTB, PEIICHU 3a/1a4 Ha JeIMMOCTb;

®  lccIenoBaTh NOCIEeI0BAaTENbHOCTH, 3a/IaHHbIE PEKYPPEHTHO;

e  pemath KOMOMHHPOBAHHbBIE 33]]a4l HA apU(PMETHUECKYIO U TEOMETPUUECKYIO TPOrPECCUH.
B noBcenHeBHOM KM3HM M IPH M3YYECHHHU APYTUX NPEIMETOB:

®  KOHCTPYHMpOBaThb M HCCIENOBaTh (PYHKLMH, COOTBETCTBYIOLIME pEalbHBIM IpoOleccaM U
SIBJIGHUSIM, HHTEPIPETUPOBATh IOJYYEHHbIE pE3yJbTaThl B COOTBETCTBUU €O cCrenupUKOi
HCCIJIEyEMOI0 IIpOLIECCA UITU SIBJICHMS,

®  UCMOJB30BaTh TIpadUKUd 3aBUCUMOCTEH Il MHCCIIEIOBAaHUS pPEaJbHBIX IPOLECCOB H
SIBJICHUI;
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® KOHCTPYHMpOBaTh M HCCIEAOBaTh (YHKIMM TPU PEIICHUH 33434 JAPYTHX Y4eOHBIX
MIPEMETOB, HHTEPIIPETUPOBATH MOJYyUYEHHBIE PE3yIbTaThl B COOTBETCTBUU CO CHEeUU(UKON yueOHOro
IpeaMera.

CTaTHCTHKA M TeopHusl BePOSITHOCTEH

e (CBOOOAHO OMEpPUPOBATHh MOHATHIMH: CTOJOYATHIE M KPYTOBBIC IUArpaMMbl, TaOJIHLBI
JAHHBIX, cpelHee apudmMeTHueckoe, MeauaHa, HauOoJblllee M HaMMEHbIIEEe 3HAUYEHUs BBIOOPKH,
pa3max BBIOOPKH, TUCTIEPCHUS U CTaHAAPTHOE OTKIOHEHUE, CIy4aiiHas N3MEHUYHUBOCTD;

e BbpIOMpaTh Hambosee YIOOHBIH croco® mpeAcTaBiIeHUss HH(DOpMAIUK, aIeKBAaTHBIA ee
CBOMCTBAM U LEJISIM aHAJIN3a;

®  BBIUUCIIATH YUCIIOBBIE XapPaKTEPUCTUKU BBIOOPKHU;

e CcBOOOJHO ONEpPUPOBATh MOHATUAMM: (DaKTOpHUan YHUCIa, NEPECTAHOBKM, COYETAHUS U
pa3mMelneHus, TpeyronbHuk [lackans;

e CcBOOOJHO ONEPUPOBATH MOHITUSIMM: CIy4YailHBIA OIBIT, CIy4alHbBIN BBIOOpP, UCIIBITAHUE,
3JIEMEHTapHOE Cily4aiHoe coObITHE (HMCXOJ), KJIACCHYECKOE OIpEAETICHUE BEPOSITHOCTU CllydailHOro
COOBITHSI, OTIEpPAIMU HaJl CTyYaiHBIMH COOBITUSIMU, OCHOBHBIE KOMOMHATOPHBIE ()OPMYIIHI;

e CcBOOOJHO ONEPUPOBATH MOHITUSIMM: CIy4YaillHBIA OIBIT, CIy4alHbBIN BBIOOpP, UCIIBITAHUE,
3JIEMEHTAapHOE CiIydailHOEe COObITHE (HCXOX), KIACCHUECKOEe ONpEeNIeHHE BEPOSTHOCTU CIy4aifHOTO
COOBITHSL, OTepaluy HaJl CIy4YalHbIMU COOBITUSMHU, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIbI;

e  3HATh IPUMEPSHI CIyYaHHBIX BEJIMUUH, U BBIYUCIIATD UX CTATUCTUUECKUE XapaKTEPUCTUKH;

®  UCNOJb30BaTh GOPMYIIBI KOMOMHATOPUKY MPHU pEIIEHMH KOMOMHATOPHBIX 337ay;

e  pelaTh 33Jjaud HAa BBIYUCIICHHE BEPOSATHOCTH B TOM YHCJIE C HCIIOJIb30BaHHEM (hOPMYII.

B noBcenHeBHOM KM3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

®  TPEACTaBIATh MH(POPMALHIO O PEATHHBIX MPOILECCaX M SBICHUAX COCOOOM, aJIeKBaTHBIM
€€ CBOMCTBAM U 1I€JIU UCCIICJOBAHMSI;

®  AHAJIU3MPOBATh U CPABHUBATH CTATUCTUYECKHE XapPAKTEPUCTUKU BBIOOPOK, NOTYUYEHHBIX B
IIPOLIECCE PEIICHUs MPUKIAIHOMN 3a/1auu, U3yUEHHs pEaIbHOTO SIBJICHUS, PEIICHUS 3aaul U3 JPYrux
yueOHBIX MPEJIMETOB;

®  OIIEHUBATh BEPOATHOCTh PEAIbHBIX COOBITUN U SIBICHUH B Pa3JIMUHBIX CUTYallUsX.
TekcroBble 3a1a4H

e Pemate mpocTele M CIOXKHBIE 3aladd, a TAKKE 3aJayd IOBBILICHHOM TPYOHOCTH U
BBIJIETISITh UX MAaTEMATHUECKYIO0 OCHOBY;

®  pacro3HaBaTh pa3HbIC BUJIbI U TUIIBI 3a/1a4;

®  JCIOJIB30BaTh PAa3HbIE€ KPAaTKUE 3alUCH KAK MOJEIM TEKCTOB CIIOXKHBIX 331ad M 3aaad
MOBBIIIEHHONW CJIOXHOCTH JJIsi TMOCTPOEHHs] TOUCKOBOM CXEMbl M pelleHMs 3a7ay, BbIOUpaTh
ONTUMAJIBHYIO I PAaCCMaTPUBAEMOM B 3a/1a4e€ CUTYALMHM MOJIEb TEKCTA 33/1a4u;

®  pPa3IMYaTh MOJENIb TEKCTAa U MOJEIb PEIICHUs 3aa4M, KOHCTPYUPOBAaTh K OJTHOM MOJEIN
pELIEHNs CIOXKHBIX 3a/1a4 pa3HbIE MOJENIN TEKCTA 3aa4uH;

® 3HaTh U IPUMEHSTH TPH CIIOCOOA MOUCKA PElIeHus 3a1a4 (0T TpeOOBAaHUS K YCIOBUIO U OT
yCII0BUs K TpeOOBaHUIO, KOMOWHUPOBAHHBIH);

®  MOJENMPOBATH PACCYKJECHUS MTPU MMOMCKE PEHICHHS 3a/1a4 C TOMOLIbIO Ipad-CXEMBbI;

®  BBIJENATH ATAINbl PEUICHUS 33/1a4 U CO/IepKaHHUE Ka)KJI0To dTana;

e yMeTh BbIOMpPATh ONTHMAIBHBIA METOJ| PELICHHs 3aJaud U OCO3HABaTh BHIOOpP METOAA,
paccMaTpuBaTh pa3InYHbIE METOIbl, HAXOAUTh Pa3HbIe PEIICHUs 3aJjau, €CJIM BO3MOXKHO;

®  aHAJIM3UPOBATH 3aTPYIHEHUS MPU PELICHUU 3a/1a4;

e  BBINOJIHATH Pa3IMYHbIE MTPEOOPa30BaHUS MPEATOKEHHON 3aa4u, KOHCTPYUPOBATh HOBbIE
3aJ]auu U3 JaHHOM, B TOM 4Hcje 00paTHBIE;

®  HHTEPHPETUPOBATH BBIYMCIUTENBHBIE PE3YyJbTaThl B 3aJaue, UCCIENOBATh MOIYyYEHHOE
pellIeHne 3a1a4n;

® U3MEHATHh yCIIOBUE 3a/ay (KOJIMYECTBEHHbIE WMJIM KaueCTBEHHBIE JAaHHBIE), HCCIEI0BATh
U3MEHEHHOE [IPe00pa30BaHHOE;
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®  AHATM3MPOBATh BCEBO3MOXKHBIE CHTYallMHd B3aMMHOTO PACIOJIOXKEHHUS IBYX OOBEKTOB U
U3MEHEHHUE HX XapaKTEPUCTUK IIPU COBMECTHOM JIBUKEHUHU (CKOPOCTb, BpEMs, PacCTOSHUE) IpHU
pelieHUM 3aJad Ha JBIMJKEHHE JBYX OOBEKTOB KaK B OJHOM, TaK U B IPOTHUBONOJIOXHBIX
HAaIpaBJICHUSAX, KOHCTPYHPOBATHh HOBBIE CUTYallUd HA OCHOBE HM3MEHEHUS YCIOBHM 3ajaud mpu
JBMKEHHUH I10 PEKE;

®  uccleloBaThb BCEBO3MOXHbBIE CUTyallMM IpU pEIIEHUM 3a7ad Ha JBH)KEHUE II0 DEKe,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

e pemarb pa3sHOOOPA3HBIE 33[]a4l «HA YACTH»;

e pemarh U 00OCHOBBIBATH CBOE pELICHME 3a]ay (BBIACJIATH MAaTEMATUYECKYI0 OCHOBY) Ha
HaXO0KJCHHE YaCTH YMClIa U YMcia [0 €ro YacTH Ha OCHOBE KOHKPETHOIO CMbICIIA IpO0H;

e  OOBACHATH UACHTUYHOCTD 33124 Pa3HbIX TUIIOB, CBA3BIBAIOIINX TP BEJIMYMHBI (Ha paboTy,
Ha [TOKYTIKH, Ha JIBUKEHUE), BBIACIATH 3T BEIUYHUHBI M OTHOIIECHUS MEXAY HUMHU, IPUMEHATh UX IpU
peLIeHNH 3a]a4, KOHCTPYHPOBATh COOCTBEHHBIE 331a4 YKa3aHHBIX TUIIOB;

e BJaJeTb OCHOBHBIMH METOAAMHU pELIEHHs 3aJad Ha CMECH, CIUJIaBbl, KOHLIEHTpAIHH,
MCTIOJIB30BATh X B HOBBIX CUTYaIUAX IO OTHOIIECHHIO K M3YYEHHBIM B IIpoIiecce OOYUCHUS;

e  pemiaTh 3aJa4yd Ha MPOIEHTHI, B TOM YHCJE, CJIOXHBIE MPOIECHTHI C OOOCHOBAaHUEM,
HCIIONIB3YS pa3HbIE CIIOCOOBI;

e  pemiath JOrMYECKHE 3a/laud pa3HbIMM CIIOCOOAMH, B TOM YHUCIIE, C JIByMsl OJIOKaMH U C
TpeMs 6JI0KaMU JAHHBIX ¢ HOMOILBIO TaOJIHIL;

e pemarh 3a7ayd 110 KOMOMHATOPHKE U TEOPUH BEPOATHOCTEH HAa OCHOBE MCIOJb30BaHMS
M3YYEHHBIX METOJI0B U1 0OOCHOBBIBATDH PEILICHUE;

®  pemaTh HECJIOXKHbBIE 3a]]a4l [0 MATEMAaTUYECKON CTaTUCTHUKE;

e OBJIAQJCTh OCHOBHBIMH METOJAaMHU pEIICHHs CIOKETHBIX 3a/1ad: apu(METHUECKH,
anreOpandeckuii, nepebop BapuaHTOB, F€OMETPUUECKUH, IrpaduuecKuii, MIPUMEHATh UX B HOBBIX 110
CPaBHEHHUIO C U3YUYEHHBIMH CUTYyaIHSIX.

B noBcegHeBHOI KM3HM M NIPU U3YYeHHH APYTHX NPeAMETOB:

®  KOHCTPYHMPOBaThb HOBBIE Ul JaHHOW 3a/aud 3a/layHble CUTyallMd C YYETOM peabHbIX
XapaKkTepUCTHK, B YAaCTHOCTH, IpPH pEIIEHWH 3ajad Ha KOHILIEHTpAlluM, YYUTHIBATH IUIOTHOCTH
BELIECTBA; pelIaTh M KOHCTPYMPOBaTh 3aJaud HAa OCHOBE PACCMOTPEHHUS DPEANBHBIX CUTYyallud, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BBIUYMCIUTEIbHBIN pe3yIbTarT;

e  pemiarth 3aJla4M Ha ABMKEHUE MO pEKe, paccMaTpUBasi pa3HbIe CUCTEMBI OTCUETA;

®  KOHCTPYHPOBaTh 3a/la4Hble CUTYAL[H, TPUOJIMKEHHBIE K PealbHOM JeHCTBUTEIBHOCTH.
Hcropust MaTeMaTUKH

e JloHumMaTh MaTeMaTHKy KakK CTPOTO OpraHM30BaHHYIO CHCTEMY Hay4HbIX 3HaHUH, B
YaCTHOCTH BJIAJI€Th MPEICTABICHUSAMH 00 aKCHOMAaTUYECKOM IOCTPOCHUHU F€OMETPUH U MEPBUUHBIMU
MIPE/ICTABICHUSIMU O HEEBKJIMIOBBIX T€OMETPUSIX;

® paccMaTpuBaTh MAaT€MaTUKy B KOHTEKCTE MCTOPUU Pa3BUTHUS LUBWIM3ALMU U HCTOPUHU
pa3BUTHS HAyKH, IOHUMATh POJIb MaTEMaTHKHU B pa3BuTuu Poccun.

MeTtoabl MaTeMaTHKH

e Brmagers 3HaHMSAMM O Pa3IMYHBIX METOJaXx OOOCHOBaHMSI U  ONPOBEPXKEHHUS
MaTEMaTHYECKUX YTBEPKIECHUN U CAMOCTOSATEIbHO IPUMEHSITh UX;

e  BJIQJCTh HABBIKAMM aHAJIM3a YCJIOBHS 33Jaud U ONPEACICHUS MOIXOJAMIMX A PELICHUsS
3aJ1a4 U3yYEHHBIX METO/I0B MJIM UX KOMOWHAIUI;

®  XapaKTepu30BaTh MPOM3BEICHUS HCKYCCTBA C YYETOM MAaT€MaTHYECKHX 3aKOHOMEpPHOCTEN
B IIPUPOJIE, UCTIOIB30BAaTh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B CAMOCTOSATEILHOM TBOPUECTBE.
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Conep:xanue y4eOHOr0 npeaMera

Yucaa
Paunonanbﬂue qucjaa. MHOXECTBO palrOHAJIBHBIX YHCCII. CpaBHeHI/Ie paluoOHaJIbHBIX YHCCII.
JleficTBUS ¢ palmOHAIBHBIMU YUCIaMU. [Ipedcmasienue payuoHaibHo20 YUCIad 0eCAmMUYHoU Opoobio.
Hppanuonajabuble ymciaa. [lonstue mppanmoHanpHOro yucia. PacnosHaBaHue MppanrOHaIbHBIX

grucen. Ilpumepsl mpokazarenscTB B anredpe. HMppannoHalIbHOCTD qncna\/z . Ilpumenenue B
reometpun. CpagneHue uppayuonHaivbusix yucei. Muoscecmeo oelicmeumensusix Yucer.

ToxnecTBeHHbIE IPe0OpPa3oBaAHUA
YucaoBble M OyKBeHHble BbIpaskeHHMsl. BbipakeHue C MNepeMEHHOW. 3HAYEHUE BBIPAKCHUS.
IToncranoBKa BBIPaKEHUI BMECTO IIEPEMEHHBIX.
Henable Bbipa:keHusi. CTeneHb ¢ HaTypalbHBIM TOKa3aTesreM U e€ cBoiicTBa. IIpeobpazoBanus
BBIPAKCHUM, COAEPKALLUX CTEIICHU C HATYpaJIbHBIM I10KA3aTEJIEM.
OpnouneH, MHorowieH. JleMcTBHS C OJHOWIEHaMH W MHOTOUYJICHaMH (CJIOXKEHHE, BBIYMTAHUE,
yMHOeHuE). PopMyJibl COKpPAIIEHHOIO YMHOXEHMS: pPAa3HOCTh KBaJApaTOB, KBaApaT CYMMbI U
pazHoctu. Pa3nojkeHre MHOroujeHa Ha MHOMKUTENM: BBIHECEHHE OOIEero MHOXUTENS 3a CKOOKH,
SPYNNUPOBKA, NpUMEHeHUue  @QOpMyn  COKpAWEHHo20  YMHOdNceHus. Keaopammueiii  mpéxunen,
Pasnodicenue KeaopamHuo2o mpexyieHa Ha MHONCUMEU.
/{poOHO-panuoHa/ibHbIe BbIpaskeHus. CTeneHb ¢ LenbIM nokaszareneM. [IpeoOpasoBanue QpoOHO-
JUHEHHBIX BBIPAXKCHHM: CIOXKEHHE, YMHOXXEHUe, HeleHue. Aneedpauueckas Opodw. [lonycmumvie
3HAYEHUs. NepeMeHHbIX 8 OPOOHO-PAYUOHATLHBIX bipadicenusx. Cokpaujenue aneebpauieckux opooeil.
IIpusedenue ancedpauueckux Opobei k obwemy 3Hamenamento. [leticmeus ¢ aneedpauyecKumu
O0podAMU: COJHCEHUe, 8blYUMAHUe, YMHOJCEHUe, OeleHue, 8036edeHue 6 cmeneHv. lIpeobpazosanue
BbIPANCEHUL, COOEPHCAUUX 3HAK MOOYVIIAL.

KBanpaTHbie kKopHr
Apudmerndecknii KBaJIpaTHbIl KopeHb. [IpeoOpa3zoBaHue BBIpaXEHHM, COIEPKAIINX KBaJpaTHbIC
KOpHHU: YMHOKECHHE, JIE€JICHUE, BBIHECCHHE MHOMKUTENSA W3-1I0J 3HAKA KOPHs, GHeceHue MHOodICumens
Nn00 3HAK KOPHSL.

YpaBHeHUsI M HEPABEHCTBA
PasencrBa. UnucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PABEHCTBO ¢ IEPEMEHHOM.
VYpaBuenusi. Ilonstue ypaBHeHUsSs M KOpHS YypaBHEHUS. [Ipedcmasnenue o0 pasHOCUTbLHOCMU
ypasuenuii. Obnacms onpeoenenus ypasHenus (001acms 00NYCMUMbBIX 3HAYEHUN NePeMEHHOT).
JIuHeiliHOe ypaBHeHHe W ero KOpHHU. PemeHue JIMHEWHBIX ypaBHEHUH. Jlunelinoe ypasHeHue ¢
napamempom. Konuuecmeo ropneu nuneunoco ypaswenus. Pewenue auHelHbIX YpagHeHUU ¢
napamempom.
KBanpatHoe ypaBHeHne u ero kopuu. KBanpartasle ypaBHeHus. HenosHele KBapaTHBIE YPABHEHMUSL.
JINCKpUMHHAHT KBAJpPAaTHOrO ypaBHeHUs. DopMyiia KOpHEH KBaJpaTHOTO YypaBHEHMs. Teopema
Buema. Teopema, obpamnas meopeme Buema. Perienue KBaJpaTHBIX YpaBHEHHIl: MCIIOJIb30BaHHE
bopMysbl ISl HaXOXKJEHUsSI KOPHEH, epaguueckuti Memoo peuileHus, paziodceHue Ha MHOMCUMENU,
noobop Kophel ¢ ucnorv3osanuem meopemol Buema. Konuuecmeo kopHeti K6aopamuo2o ypagHeHus 8
3aeucumocmu om e2o ouckpumunauma. bukeadpammuvie ypaeuenus. Ypasuenus, ceooumvie K
JUHEUHbIM U KeaopamHbiM. KeaopamHule ypasneHus ¢ napamempom.
Jlpo0HO-panMoHa/IbHbIe ypaBHeHHMA. Pemenue mnpocTedmmx ApoOHO-TMHEHHBIX YpaBHEHUIL.
Pewenue opobno-payuonanvusix ypasnenui. Memoowsl peuienus ypagHeHuii: Memoosbl pagHOCUTbHBIX
npeobpazosanuli, Memoo 3aMeHbl NepeMeHHOU, cpaguueckuti memoo. Hcnoavszoeanue c8oUcms
dyHKyull npu peweHuY ypasHeHul.

Tpocmetiwue uppayuonansusie ypasrenus suda (| f (x)=a, \/f (x) = \/g (x) .

Vpasnenus suoa X" = a. Vpaenenus 6 yenvix wuciax.

Cucrembl ypaBHeHHH.

VYpaBHeHHE ¢ IBYMs NEepeMEHHbIMH. JIMHEHHOE ypaBHEHWE C JBYMs IE€PEMEHHBIMU. [Ipsamasn Kak
epaghuueckasn unmepnpemayusi IUHENHO20 YPAGHEHUs C 08YMsl HepeMEHHbIMU.
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[TonsiTue cucremsl ypaBHeHUM. PelieHne cuctemMbl ypaBHEHUM.
Metoabl pemeHusi CUCTeM JMHEWHBIX YPaBHEHUH C JBYMs NEPEMEHHBIMH: epaguueckuti memoo,
Memoo ClodCceHUsl, METO]T TTOJICTAHOBKHU.
Cucmembl TUHEUHBIX YPABHEHULL C NAPAMEMPOM.
HepaBencrBa. YucnoBbie HepaBeHcTBa.  (CBOWCTBA  4YMCIOBBIX  HepaBeHCTB.  I[IpoBepka
CIPaBEUTMBOCTH HEPABEHCTB IPH 33/IaHHBIX 3HAYCHHSIX IEPEMEHHBIX.
HepaBenctBo ¢ mnepemennoil. Ctporue u Hectporue HepaBeHCTBa. (Obrnacms onpeodenerus
Hepagencmaa (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMeHHO).
Peurenne nuHENHBIX HEPABEHCTB.
Keaopamnoe mepasencmeo u ezo pewenus. Pewenue KeaopamHulX HEpaGeHCME: UCNOIb308AHUE
ce0UCME U epaguka KeaopamuyHou @QYHKYuu, mMemoo UHMepP8aios. 3anuco peulenus KeaopamHo2o
Hepagencmaa.
Pewenue yenvix u 0pobHO-payuoHaNbHBIX HEPABEHCIE MEMOOOM UHMEPBAILOS.
CucreMbl HEPABEHCTB.
CucreMbl HEpABEHCTB C OJIHOW NEpPEMEHHOW. PelieHne cucTeM HEepaBEeHCTB C OJHOM MEPEMEHHOM:
JTUHEUHBIX, K6aopamHuix. VI300paskeHre peleHnsi CHCTEMbI HEPABEHCTB Ha YHCIIOBOM MPSAMOH. 3amuch
pEIIeHUs CUCTEMbl HEPABEHCTB.

DOYyHKIUHA
Ilonsatue ¢ynkumu. [lexapToBbl KOOPAMHATHI HAa MJIOCKOCTU. POpPMUPOBAHUE MPEICTABICHUA O
METaNpeIMETHOM TMOHATHH «KoopauHaTe». CrocoObl 3amaHus QYHKIUH: aHATATHYCCKHH,
rpaduueckuii, Tabmuunbii. ['padux Qynkuuu. [Ipumeps ¢GyHKIUN, TOTydaeMbIX B Ipoliecce
WCCIICIOBAHMSI PA3IMYHBIX PEabHBIX MPOIECCOB M PEUICHHS 337ad. 3HaYeHHE (YHKIMU B TOUKE.
CpoiicTBa (QyHKIMI: 00IacTh OMpelNeleHHUs, MHOXKECTBO 3HAUEHUH, HYyJIHU, MPOMEKYTKU
3HAKOIIOCTOSIHCTBA, YEMHOCMb/HeUEMHOCMb, TIPOMEKYTKH BO3pACTaHUSI M YOBIBaHU, HauOOIbIIee U
HauMeHblIee 3HaueHus. MccnenoBanue GyHKIUM 10 e€ rpaduky.
Ilpeocmasnenue 06 acumnmomax.
Henpepvienocmo ¢hynxyuu. Kycouno 3adannvie pynxyuu.
JInneitnaa ¢pynkuus. CpoiictBa M rpa@uk JMHEHMHON (QYHKUIMH. YTIOBOH KO3(QQOUIMUEHT MPsSMOM.
Pacnonoxxenue rpaduka nuHEHHONW (QYHKIMM B 3aBHCHUMOCTH OT €€ yrioBoro koddduimeHnra u
cBOOOSHOTO uieHa. Haxoowcoenue kod¢puyuenmos auHeuHoUu GYHKYuU no 3A0AHHbIM VCIOBUIM.
npOXodcOeHue NPAMOU uepes 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOeHUe NPAMOLL Yepe3
OAHHYI0 MOYKY U NAPANLETbHOU OAHHOU NPAMOLL.
KBagpatnunas ¢ynkuusi. CsoiictBa u rpaduk kBaapaTuuyHoi QyHKuuu (mapabona). I[locmpoenue
epaguxa keadpamuunol QyHkyuu no moukam. HaxokneHwe HyNel KBaapaTWYHOH (YHKIWH,
MHOJHCECMBA 3HAYEHULL, NPOMENCYMKOB 3HAKONOCHOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCHU.

k
OO0paTHasi NpoNOPUHOHAIBHOCTB. CBolicTBa QyHKIMU Y =— . ['unepbona.
X

I'paguru Qpynuxyuii. Ipeobpaszosanue zpaguxa Gynkyuu Y= f(X) ona nocmpoenus epagpuxos
Gynxyuii suoa y = af (kx+b)+c.

k
I'pagpuku ¢hynxyuii y=a+m, y=+/x,y=3x, y =|x].

ITocaienoBaTeIbHOCTH U MPOTPeECCHH
YucnoBass nocnenoBaTenbHOCTb. IIpuMepbl 4YHCIOBBIX — TOCIENOBATENBHOCTER. beckoHeuHble
MocJieIoBaTeIbHOCTH. ApudMernueckas mporpeccust U e€ cBoicTBa. ['eomeTpuueckas mporpeccusi.
Dopmyna odbweeo unena u cymmvl N NEpebIX UNEHO8 APUPMEMUYECKOU U 2e0OMempUYecKoll
npoepeccuil. Cxoosawasncsa 2eomempudeckas NPpocpeccus.

Pelienue TeKCTOBBIX 33124
3agaun Ha Bce apuMeTHyeckHe eiicTBMsA. PemieHue TEKCTOBBIX 3a7ad apUPMETHUECKUM
ciocoboM. Mcnonp3oBaHue TabIUL], CXeM, YepTexel, IPyrux CpeJCTB NPEACTABICHUS JAaHHBIX MPU
pEelIeHnH 3aJauu.
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3agaun Ha JBH)KeHHMe, PpadoTy M MNOKYNKH. AHAIW3 BO3MOXHBIX CHUTyalldid B3aWMHOTO
pacroyio’keHusi 00OBEKTOB MpPH HMX JBI)KEHUHM, COOTHOLICHHS OOBEMOB BBIONHSAEMBIX paboOT mpu
COBMECTHOI1 pabore.

3agauu Ha 4acTH, A0JIM, NPOLEHTHI. PelieHne 3a1au Ha HAXOXKJEHUE YAaCTH YMCIAa U YHUCIIa IO €ro
yacTH. Pemenue 3a1a4 Ha npoueHTs! U Joau. [Ipumenenue nponopiuii npy pemeHnu 3aaay.
Jlornueckue 3agaun. Penenue nornueckux 3aaad. Peutenue no2uueckux 3a0a4 ¢ NOMOwbio epagos,
mabauy.

OcHOBHbIE MeTOAbl pelIeHNs] TEeKCTOBBIX 3a/Jay: apuMETHUECKHH, anredpanydecKui,
nepedbop BapuaHTOB. [lepsuunvie npedcmasieHus o0 Opyeux Memooax peutleHus 3a0ay
(ceomempuueckue u epaguieckue memoonl).

CTaTHCTHKA U TeOpHsl BEPOATHOCTEM

[IpencraBieHre JaHHBIX B BUJE TAaOIHI, TUarpaMM, rpaduKoB. 3anoaHeHUe TaOIuLl, YTEHUE U
MMOCTPOCHUE AuarpaMM (CTOJOMKOBBIX (CTOJOYATHIX) W KPYroBbiX). UTeHHe rpaduKoB peanbHBIX
nporeccoB. M3Bieuenne nHOpMAMKM M3 JHArpaMM W TaOIUI], MCIOJb30BAaHHE M HHTEPIIPETAIUSI
JAHHBIX.

OmnwucarenbHasi CTaTUCTHKA: CpeaHee apu(MeTHUecKoe, MeIuaHa, pa3Max, HauOoibliee |
HauMeHbIIIee 3HaYeHUs] Habopa YMCIOBBIX TaHHBIX. [I[puMepsl ciiydaiiHON H3MEHYMBOCTH.

Cry4aiiHplii dKCIIEpUMEHT (OMBIT) U clydailHoe coObiTHe. BepositHocTh u yactora. Posb
MaJOBEPOATHBIX W NPAKTHUYECKU JOCTOBEPHBIX COOBITHI B TpHupoae M B obmiectBe. MoHeTa u
urpajbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, BepmuHa, pedbpo. Ctenenp BepmuHbl. Yncno pébep U cymMMapHas CTENEHb BEPIIHH.
[IpencraBnenue o cBsizHoctu rpada. Llenmn m mukiel. Ilytu B rpadax. O6xon rpada (siinepoB myTh).
[IpencraBienne 06 opueHTHpOBaHHOM rpade. Pemenue 3aaau ¢ momoiiso rpados.

MHOX€eCTBO, 2JIEMEHT MHOXECTBa, MOAMHOXecTBO. Omnepanuu HaJ MHOXECTBAMMU:
o0benMHEHUEe,  mepecedeHue, gomoiHeHue. CBoiicTBa  omepauudid  HaJg  MHOMKECTBaMHU:
MEPEMECTUTENIFHOE, COYETATENBHOE, PaclpeeNInTeNIbHOe, BKItoYeHus. Mcronp30Banme rpadudeckoro
MIPEACTABICHUS MHOXKECTB JIJIs1 OIIMCAHUS PEAIbHBIX IPOLIECCOB U SBJICHUN, IPU PELIEHUU 3a/1a4.

W3mepenune pacceuBaHusi JaHHbIX. Jlucmepcuss W CTaHAApTHOE OTKJIOHEHHE UHCIOBBIX
HabopoB. /luarpaMmma paccenBaHusl.

DOnemMeHTapHble COOBITUS ciy4aiiHoro ombiTa. CiydaliHble coObITHs. BeposTHOCTH COOBITHIA.
OnbITBl ¢ PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COObITUAMU. CiydaiiHelii BbIOOp. CBS3b MeEXIy
MaJIOBEPOSTHBIMH U MPAKTUYECKHU TIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOLIECTBE U HAYKE.

JepeBo. CBolicTBa AEpEBbEB: €AVMHCTBEHHOCTh ITYTH, CYIIECTBOBAaHHE BHUCAYEH BEPLIMHBI,
CBSI3b MEK/y YUCJIOM BEpIIMH U 4ucioMm pédep. IIpaBuino ymHOkeHus. Pemienue 3a1ad ¢ HOMOIIbIO
rpagos.

[IporuBononoxusie cobbiTusA. Quarpamma Ditnepa. O0beAMHEHUE U TIEPECEUCHUE COOBITHM.
HecoBmecTHble coObiTusi. PopMmysa ClOXEHUS BeposTHOCTeH. YcioBHas BeposTHOCTh. IIpaBuio
ymHokeHusi. HesaBucumbie coObiTus. [IpeacraBnenue skcnepuMeHTa B BUJe aepeBa. Perienue 3aqau
Ha HaXO0KJIEHUE BEPOSTHOCTEN C MIOMOIIBIO JEPEBA CIIy4alHOIO AKCIIEPUMEHTA, IHarpaMM Duepa.

[lepectanoBku u ¢aktopuan. Coderanuss W yuciao codyetaHuid. TpeyronpHuK Ilackans.
Pemienue 3a1a4 ¢ UCmoyib30BaHHEM KOMOMHATOPUKH.

['eomeTpuueckass BeposiTHOCTh. CiyyailHbIi BBIOOp TOYKM M3 (UIYpbl Ha IUIOCKOCTH, W3
OTpe3Ka U U3 JYTH OKPYKHOCTH.

Hcnertanue. Yenex u Heynada. Cepust MCHBITaHMM 10 nepBoro ycrnexa. Cepus HCHIBITaHUM
bepuynnu. BepositHOoCcTH cOObITHI B cepuy ncnbITaHUN bepHyu.

CnyualiHas BeNMYMHA M paclpesesieHue BeposTHOCTeH. MaremaTudeckoe OXHAaHWE H
mucnepcus. IlpuMepsl MaTeMaTHYECKOro OXHUAAHHUA KaK TEOPETUYECKOTO CPEAHEro 3HAueHUs
BEJIMYMHBI. MaTeMaTH4ecKoe OKHUJaHUe U TUCTIEPCUsl CITy4yalHOM BETMYMHBI «UUCIIO YCIIEXOB B CEpUU
UcIbITaHUuN bepHym.

[TonsTue o 3akoHe OonblIuX yHcen. M3mepeHue BepossTHOCTEH ¢ MOMOIUIbIO YacToT. Poib u
3Ha4YeHHE 3aKOHA OOJIBIIMX YMCell B IPUPOJIE U OOLIEeCTBE.
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HcTopusi MaTeMaTHKHU
Bosnuknosenue mamemamuku kaxk Hayku, smansl eé pazeumus. OCHO8Hble pazoenvl MAmeMamuKi.
Buloarowuecs mamemamuxu u ux 6x1ao 6 pazeumue HayKu.
Beckoneunocmos muoocecmea npocmuix uucen. Hucna u Onunvl ompeskos. Payuonanvuvie uucia.
Ilompebrnocms 8 UppayUuOHAILHBIX YUCTAX.
3apooicoenue ancebpvr 6 neopax apupmemuxu. An-Xopesmu. PooicOenue OykeeHHOU CUMBONUKU.
1l.@epma, @. Buem, P. lexapm. Hcmopus éonpoca o naxodicoeHuu opmyn Kopell aneedpaudecKux
ypasHenuii cmenenell, bonvuiux yemoipéx. H. Tapmanwvs, [oic. Kapoano, HX. Abens, 3.1 anya.
llosenenue memooa Koopounam, NO360JAOWE20 NEPesoOUmb 2eomMempuieckue 00beKmvl HA SA3bIK
aneeopwl. llossnenue epaguros gynxyuil. P. JJexapm, II. @epma. [lpumepwvl paziuunvlx cucmem
KOOpOuHam.
3aoaua Jleonapoo Iluzanckozo (Q@ubonauuu) o kporuxax, yucia Quoonauyu. 3adava o waxmamHou
docke. Cx00umMocms 2eoMempuiecKkoli npo2peccuu.
HUcmoxu meopuu eeposmuocmeti: cmpaxogoe oeno, azapmuvie uepvl. Il. @epma, b.Ilackans, A.
bepuynnu, A.H.Konamozcopos.
Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu: JI.Dunep. H.U.Jlobauesckuii, I1.J1. Yeovlues, C.
Kosanesckas, A.H.Koamoeopos.
Mamemamuxa 6 passumuu Poccuu: Ilemp |, wikona mamemamuueckux u nagueaykux HayK, paseumue
poccutickoeo ¢pnoma, A.H.Kpvinos. Kocmuuecxas npoepamma u M.B.Kenoviu.
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TemaTuuyeckoe NVIAHUPOBAHUE

C YKa3zaHMEM KoJIH4YeCTBa 1aC0B, OTBOAUMBIX HAa OCBOCHUE Ka)l()l()ﬁ TEMBI

7 kiaacce
Ne Coaep:xxaHue yueOHOIro MaTepuaJia KoJ1-B0 yacoB
1 JluneliHoe ypaBHEHHE C OJHOM IMepEMEHHON 14
2 [{enble BBIpaXKEHHUSI 51
3 DyHKIHUH 11
4 CucreMbl TUHENHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU 18
5 [ToBTOpEeHMEe U cucTemMaTu3alys ydeOHOTo MaTepuasa 8
Bcero 102
8 ki1ace
Ne Coaep:xxanue yueOHOro MaTepuaJia KoJ1-Bo yacoB
1 ParnmonanbHbIe BeIpakeHUs1. BeposITHOCTh M cTaTHCTHKA 42
2 KBanparusie kopHu. JlelicTBuTeNnbHbBIE Yncia. BeposTHOCTE 1 26
CTaTUCTHKA
3 KBanparnble ypaBHeHHs. BEposSTHOCTD U CTaTUCTUKA 24
4 BeposTHOCTB M cTaTHCTHKA 10
Bcero 102
9 kJ1acc
Ne Conep:xaHue yuedOHOIro MaTepuaJa Kou-Bo uyacoB
1 Hepasencrsa. 20
2 KBanparnunas GyHkiusi. BeposSTHOCTh M cTaTHCTHKA 38
3 BeposiTHOCTB U cTaTUCTHKA 20
4 YucnoBble NOCIEI0BATENBHOCTH. BEpOSITHOCTh U CTaTUCTUKA 17
5 BeposTHOCTB U cTaTUCTHKA 7
Bcero 102




7 kJaace

Tema

KoJu-Bo
4acoB

I'naBa 1. JInHeiiHOe ypaBHeHHe C O/IHOI NIepeMeHHOM

14y,

Brenenue B anreopy.

IlonsiTue ypaBHeHMs U KOpHS ypaBHeHus. lIpencraBnenue o
paBHOCWJIBHOCTH  ypaBHeHui. OOmacte  ompeaeneHus  (obiactb
JOIYCTUMBIX 3HAYEHUM NepeMeHHOM). BO3HUKHOBEHNE MaTeMaTHUKU Kak
Hayky, OJT1anbl €€ pa3BuTusa. OCHOBHBIE pa3ienbl MaTEeMaTHKH.
Brliaromuecs MaTeMaTUKH U UX BKJIAJ B Pa3BUTHE HAYKHU

JInneliHOE ypaBHEHME C OAHOU IIEPEMEHHOM .
JluneitHoe ypaBHeHHEe ¢ mapamerpoM. KoiamyecTBO KOpHEW JIMHEHMHOTO
ypaBHeHUs. Pelenne JTMHENHBIX YpaBHEHUH C IapaMeTpOM

Pelenue 3a1ay ¢ HOMOLIBIO YPaBHEHUM.

3amaun Ha apu(METHUYCCKUE JCUCTBHS: PEIICHUE TEKCTOBBIX 3a1ad
apudmernueckuM crocodbom. Mcmonb3oBanue TabIuUI], CXeM, 4epTexKeH,
JPYTUX CPEJCTB MPEACTABICHUS JAHHBIX TP PEHICHUU 3a]1a41

Konumponvnasn paboma Ne 1

I'nasa 2. llesible BbIpaskeHusl.

514

To1eCTBEHHO paBHBIE BbIpaKeHUA. T0XKIeCTBA.
YucnoBoe paBeHCTBO. CBOICTBAa 4YMCIOBBIX PAaBEHCTB. PaBeHCTBO ¢
nepeMeHHO. BblpakeHue ¢ nepeMeHHOH. 3HaueHUE BbIPAKEHUS.
IToncTaHOBKA BBIpa)KEHUM BMECTO IIEPEMEHHBIX

CreneHb ¢ HATYpaJIbHBIM [T0OKA3aTEIEM.
[TpeoOpa3oBaHusl BbIpaXKEHUH, COJEp)KAIUX CTENEHU C HaTypalbHbIM
1I0Ka3areieM

CBOIICTBA CTENIEHU C HATYPAJIbHBIM IMOKA3aTEIEM

OHOWIECHBI

MuorouseHsl

O[NNI

CioKeHne U BEIYUTaHUE MHOTOYJIEHOB

Konmponvnas paboma Ne2

YMHOXKEHIE OJHOYWICHA HA MHOTOUJICH

11

YMHOXKEHIE MHOTOYJICHA HA MHOTOWICH

12

PasznoxxeHre MHOTOWIEHOB HAa MHOXHUTEIW. BblHEceHHEe 0O0IIero
MHOHUTEIA 3a CKOOKH

Wlh|A[PIWIFLIN|W

13

PaznoxxeHre MHOTOYJIEHOB Ha MHOXKHUTEIN. Meton I'pYHOIIMPOBKU

Konumponvnas paboma No3

14

[Ipoun3sBeieHHE PAa3HOCTH U CYMMBI JIBYX BBIPAXKEHUN

15

Pa3HOCTb KBapaTOB JBYX BBIPAKEHUI

16

KBagpar cymMMBbl M KBagpaT pa3HOCTH JIBYX BBIPAKEHUN

17

[IpeoOpazoBanre MHOro4jieHa B KBaJpaT CyMMbl WM Pa3HOCTH ABYX
BbIpakeHU. KBagpaTHbII  TpEXWIEH, pa3jIOKEHUE  KBaJApPaTHOIO
TpEXWIeHa HA MHOXKUTEIN

W IN|W|Fk W

Konumponvnas paboma Ne 4

18

CyMmMa 1 pa3HOCTh KYOOB JIBYX BBIPAYKEHUHN

N

19

HpI/IMCHCHI/IC Pa3JIMIHBIX CII0CO00B pPa3JIOKCHUSA MHOI'OYWICHA Ha
MHOXUTCIIN.

3amaun Ha apu(pMETHYECKHUE NCUCTBHS: pEIICHHWE TEKCTOBBIX 3ajad
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Ne § Tema Koxa-Bo
4acoB
apudmernueckuM criocobom. Mcrmonb3oBaHue TabIUI], CXeM, YepPTEeKeH,
JPYTUX CPEJCTB NPEICTABICHUS JAHHBIX NIPU PEHICHUH 33]1a4U
Konmponvnaa pavoma Ne§ 1
I'naBa 3. ®yHkuun 11y.
20 | Cps3u Mexay BenmmuuHaMH. OyHKIIHSL. 2
JlexapToBBl KOOPAMHATHI Ha IIIOCKOCTH. DOpMUPOBAHME IIPEICTABICHUN O
METanpeIMETHOM  IOHATUM  «KoopauHaTel». [losBienne  Mertona
KOOP/IMHAT, MO3BOJISIOLIETO MEPEBOJAUTH FEOMETPHUIECKUE OOBEKTHI
Ha s3bIK anreOpsl. [losBiaenue rpaduko pynkmuii. P.Jlekapr, I1.depma.
IPUMEPHI PA3TMYHBIX CUCTEM KOOPIMHAT
21 | CnocoOsl 3a1anusi GyHKIUN: aHATMTUHYCCKUN, TpadudecKkuil, TaOJIUIHBIHA 2
22 | I'padux pyHKIHM. 2
[Tpumeps! GyHKIMNA, TOTYYaeMBIX B MPOLECCE UCCIEAOBAHUS PA3ITUIHBIX
peabHBIX MPOLIECCOB M pEHIeHHs 3aJady. 3HaueHHe (DyHKIHUU B TOUKE.
CaoiicTBa QyHKIMI: 001aCTh OMPECIICHUs, MHOKECTBO 3HAYCHUMN, HYJIH,
MPOMEXYTKH 3HAKOIOCTOSHCTBA, UYETHOCTH/HEUETHOCTh, MPOMENKYTKU
BO3pacTaHuss W yObIBaHWs, HauOoybllee W HaWMEHbIIEeE 3HAYCHHUS.
Uccnenoanue ¢pynkuuu no e€ rpaduky. [Ipencrasienrne o6 acuMnroTax.
HenpepsiBHocTh PyHKIMHN. KycoyHo 3aganHbie GyHKINN
23 | Jluneninas pyHkmus, e€ rpaduk U CBOMCTBA. 4
VYrinoBoit ko3pduinmeHnT npsMoi. Pacnonmokenune rpaduka JTUHEHHOU
GyHKIIMU B 3aBUCUMOCTU OT €€ YIJIOBOTrO Ko3(dduimenta u cBoOOIHOTO
yneHa. Haxoxaenue Kod(pQPUIMEHTOB JTUHEHHONH (QYHKIMHM 1O 3aJaHHBIM
YCIOBUSIM: TPOXOXKICHHE TMPsSMOl dYepe3 JBE TOUKH C 3aJaHHBIMU
KOOp/JMHATAMH, TPOXOXKICHHWE TPSAMOM dYepe3 JaHHYI TOYKYy U
NapaJulIeJIbHON JAHHOU IIPSIMOM
Konmponvuas paboma N 6 1
I'naBa 4. CucreMbl JJUHEHHBIX YPABHEHUH 18u.
¢ ABYMS NepeMeHHbIMH
24 | VpaBHEHHS C IBYMs IEPEMEHHBIMU 2
25 | JIuHeitHOe ypaBHEHHE C JIByMs IepeMEHHbIMH U ero rpaduk. Ilpsmas kax 3
rpadudeckass HMHTEpIpETans JHHEHHOTO  YpPaBHEHUS C  JIByMS
IEPEMEHHBIMU
26 | Cucrembl ypaBHEHHH ¢ ABYMsI TepeMeHHbIMH. . [ padudeckuit mMeTon 3
peLIeHHs CUCTEMBbI IBYX JIMHEHHBIX YPaBHEHUH C BYMsl IEpEMEHHBIMU
CucreMbl JMHEWHBIX YpaBHEHHH ¢ mapameTrpaMu. PemieHue cucTeMbl
ypaBHEHUN
27 | Pemienue cucteM JMHEHHBIX YpaBHEHHH METOOM IMOACTAaHOBKH 2
28 | Pemienue cucTeM JMHEHHBIX YPaBHEHHIH METOIOM CIIOKECHHS 3
29 | Pemienue 3a/1a4 ¢ TOMOIIBIO CHCTEM JIMHEHHBIX YpaBHEHUH 4
Konmponvuas paboma Ne 7 1
IMoBTOpeHue W cucremMaTu3amusi y4ed0Horo martepuana Hmozoean 8
KOHmMpOoibHan paboma
UTOT0 102
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8 kiaace

Ne § Tema Koua-Bo
4acoB
I'naBa 1. PannoHnaJibHbIe BhIPasKeHUsI 42u.

1 | PantuonanpHbIC TPOOH. 2

2 | OcHOBHOE CBOWMCTBO parMoHanbHOM apobu. CokpalieHue anreOpandecKux 3
npobeit. [lpeycrapiieHne TaHHBIX B TAOIUIAX.

3 | CnoxeHue M BBIYMTAHHE pPAIMOHAIBHBIX JpoOeil C  OJMHAKOBBIMU 3
3HaMeHaTeJsIMU. [IpakTuyeckre BLIYMCIICHNS 10 TaOJUYHBIM JIAHHBIM.

4 | CnoxxeHue ¥ BRIYUTAHHUE PAIlMOHATIBHBIX APOOEH ¢ pa3HbIMU 3HAMEHATEIISIMH. 6
Urenue u nocrpoenue auarpamm. [lpumepsl gemorpaduyeckux guarpaMmm.
Yucnoble Ha0opwl. CpeaHee apudbMeTHIECKOE.

Koumponvnasa paooma Ne 1 no meme «Payuonanvnvle sviparxcenusny 1

S5 | Ananuz k.p. YMHOXEHHUE W JCIICHHE palMOHAIBHBIX ApoOeil. Bospenenue 4
paloHaIbHOU APOOU B CTETICHbD.

Menauana uyuciaoBoro Habopa. YcroHuuBocTh Menuanbl. HaumbGosbliee u
HaMEHbIIIee 3HAYCHHsI YUCIOBOro Habopa. Pazmax.

6 | ToxmecTBeHHBIE TPe0oOpa30BaHUS PALMOHATBHBIX BBIpaXeHHH. CiryuaiiHas 4
M3MEHYMBOCTD (IpuMephbl). YacToTa 3HAUEHUH B MAaCCHBE JIAHHBIX
Konmponvnas paboma No2 no meme «PayuonanvHsie ebipasxceHusn 1

7 | Ananu3z k.p. PaBHOCUIBHBIC ypaBHEHUs. PalinoHanbHbIe ypaBHEHUS. 3
I'pynnuposka. ['mcrorpammsl

8 | CreneHb ¢ 1EIBIM OTPUIATEIBLHBIM ITOKA3aTEIIEM. 4
I'pad, Bepumna, pebpo. [IpencraBnaenne 3a1a4u ¢ NOMOIIBIO rpada.

9 | CBoiicTBa cTeIEHH C LIEeTbIM [TOKa3aTeIeM. 4
I'pad, BepumHa, pebpo. [IpencraBnaenue 3a1auu ¢ NOMOIIbIO rpada.

10 | dyskuus y = K/x , €€ rpaduk u cBOHCTBa. 4
Crenenb (BaJICHTHOCTh) BepIIMHBL. Ywmciio pédep W cymmapHas CTeneHb
BepuinH. [lenb u k. [lpencraBienne 00 OpuEeHTHPOBAHHBIX rpadax
[IpeoOpazoBanue BeIpaXEHUN, COIEPKAIINX 3HAK MOTYJIS. 2

Cry4aiiHbI{ OIBIT U CAYYAHHOE COOBITHE.
Konmponvnas paboma Ne3 no meme «Payuonanvnsie evipasxcenusn 1
I'naBa 2. KBagpatnble kopHu. JleiicTBUTeJbHbIE YHCJIA 26u.

11 | Auanus x.p. ®ynxuus y = x> u eé rpapux. 3
BepostHOocTh M 4acTtoTa coObITHsA. POJib MalOBEPOSITHBIX M MPAKTHYECKU
JIOCTOBEPHBIX COOBITHI B IPUPOJE U B OOIIECTBE

12 | KBagpatHble KOpHU. ApUPMETHIECKHI KBaJPaTHBIN KOPEHb. 4
MoseTa u urpajibHas KOCTb B TEOPHH BEPOSTHOCTEMN

13 | MHOECTBO U €ro 3JIEMEHTHI. 2

14 | TlommHO)ecTBO. Oniepaniny HaJl MHOKECTBAMU 2

15 | YuciaoBble MHOXKECTBA. 2

16 | CoiicTBa apupMEeTHIECKOr0 KBaAPATHOTO KOPHS. 3
[IpencraBnenune gaHabIx. OnMcaTeNbHAsI CTATUCTHKA.

17 | ToxxnecTBeHHBIE npeoOpa3oBaHuUs BBIPAXKECHUI, CoJIeprKalInX 5
apupMeTHYECKUe KBapaTHbIC KOPHHU.

CrayuaiiHas HI3MEHYMBOCTh. Cpe/IHMe YHCI0BOr0 Habopa

18 | ®ynkums y = \Vx u eé rpaduk. 3
Crayuaiinbie coObITHsI. BEpOSITHOCTH M YaCTOTHI.

[ToBTOpEHME U cCUCTEMAaTH3AIHsl YIeOHOTO MaTepuaa. 1
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Ne § Tema Koxa-Bo
4acoB
OCHOBHBIE METO/IbI pELICHUS TEKCTOBBIX 3a]1a4
Kilaccuueckrie MOJIeau TEOPUU BEPOSITHOCTEHN: MOHETA U UTPAJIbHASL KOCTh
Koumponvnan paboma Ned 1
no meme «KBagparuble KOpHU. JIeHCTBUTEIIbHBIC YUCIIA»
I'naBa 3. KBagparHble ypaBHeHMsI 244,

19 | Ananuz xk.p KBagpaTHeie ypaBHEHHs. PelleHne HEMOJHBIX KBaJAPATHBIX 3
YpaBHEHU.

20 | ®opmyia KOpHEH KBapPaTHOTO YPaBHEHHUS. 4

21 | Teopema Buera. 3
OTtkioHeHus. Jlucnepcus 9ucioBoro Habopa.

Koumponvnan paboma Ne5S5no meme «Keaopammuwie ypagnenusn» 1

22 | Ananus x.p KBaaparueiii TpéxwieH. bukBaaparaele ypaBHeHus: CTaHIapTHOE 3
OTKJIOHEHHME YMCI0BOro Habopa. /lnarpaMMbl pacceMBaHUs.

23 | Pemenue ypaBHEHWI, CBOJMIIMXCSA K  KBagPaTHBIM  yPaBHCHUSM.. 4
MHoecTBO, MOAMHOXkeCTBO. Omnepalui HaJl MHOKECTBaMU: 00beIUHEHUE,
HepeceueHue, TOMOJHEHHUE.

24 | PauvoHanbHbIE ypaBHEHHMs] KaKk MaTeMAaTUYECKHUE MOJEIU PealbHBIX 4
cutyauuil. CBoMCTBa omnepaluii HaJl MHOYKECTBAMHU: IEPEMECTUTENILHOE,
COUYETATEIbHOE, PACHPENCIUTEIbHOE, BKIIOUCHHUS.

[ToBTOpeHue U cucremMaru3anus y4eOHOro Marepuasa. 1

I'paduyeckoe npeacTaBIeHNE MHOKECTB

Koumponvnasa paboma Nob no meme «Keaopamnwle ypagHenus» 1
IloBTOpeHue U cucTeMaTH3al KA Y4eOHOr0o MaTepuaJia 10u.

Ananuz x.p Ponb poccuilcKUX YYEHBIX B pa3BUTUUM MaTemaTuku: JI 1

DnemenTtapaele  coObiThsa. Coyualigple  cOOBITHA. bBIarompusTCcTBYIOIINE

JJIeMEHTapHbIE cOOBITHS. BeposTHOCTH COOBITHIA

OMBITBI ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. CITy4aiHbIN 2

BbIOOD. JlepeBo. CBoiicTBA JepeBa: €MMHCTBEHHOCTh NYTH, CYIIIECTBOBAHUE

BUCSYEH BEpIIMHBI, CBSI3b MEXKJIY YHMCIOM BEPIIMH U YUcIoM pédep

[IpaBuno ymHokenus. [IpoTrBOmo0kHOE coObITHE. JlMarpamMmma Disepa. 1

OObenuHEHNE U NIepeceyeHNe COOBITUH.

HecoBmecTtHbie coObiTus. PopMyIia CII0KEHUSI BEPOSITHOCTEH 1

[IpaBuia0 YMHOXEHHS BEPOSATHOCTEH. Y CJIOBHAS BEpOATHOCTh. He3zaBucumeble 2

COOBITHSI.

[IpencraBneHue ciiy4yailHOroO SKCIIEPUMEHTA B BUJIE JIEpPEBa 1

Hmozosasn konmponvhasn paboma Ne 7

AHanms K.p. 1

UTOr0 102
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9 kjaacce

Ne § Tema Koua-Bo
4acoB
I'naa 1. HepaBeHcTBa 20 4
1 UwnciioBble HEpaBEHCTBA 3
2 OCHOBHBIE CBOICTBA YMCJIOBBIX HEPABEHCTB. 2
3 CrnoxxeHne M YMHOXXEHHE YHCIIOBBIX HepaBeHCTB. OlEeHHMBAaHUE 3HAUYCHUS 3
BBIPAXKCHHSI,
4 HepaBeHcTBa ¢ 0HOM IMEPEMEHHOM. 1
5 PeuieHne JMHEWHBIX HEPABEHCTB C OJHOM MepeMeHHOH. YwucioBbie 5
MIPOMEXKYTKH.
6 CucTeMbl JTUHEHMHBIX HEPABEHCTB C OJTHON EPEMEHHOM. 5
Konumponvnas paboma Nel no meme «Hepasencmeay 1
I'maBa 2. KBagparuunas gyHkuus 38 u.
7 Ananusz k.p. IloBTOpEeHUE M paclIupeHue CBEACHUN 0 PYHKITUU 3
8 CgoiicTBa (hyHKIIMH 3
9 IToctpoenue rpaduka Gyuakuun y=Kf(x). 3
10 | IMoctpoenue rpadukos pyukuumii y=f(X)+b u y=f(x+a). 3
11 | KBagparuunas pyHkims, e€ rpaduk U CBOKWCTBA. 6
Konumponvnasa paboma No2 no meme «Keadpamuunan gpynxuyusny» 1
12 | Ananusz k.p PenieHne KBaipaTHBIX HEPABEHCTB. 6
13 | CucteMbl ypaBHEHH ¢ ABYMsI IEPEMEHHBIMHU. 6
14 | MaremaTu4eckoe MOJEIUPOBaHUE (pPEIICHHE 3a7ad C MOMOIIBI0 CHUCTEM 6
ypaBHEHHI BTOPOI CTEINCHH).
Konumponvnas paboma No3 no meme «Keaopamuunas ghynxyusny 1
I'maBa 3. BeposiTHOCTB U CTATHCTHKA 24 u.
Ananuz k.p IlpeacraBjienne JaHHbIX B BUe TaOIHI, AUarpaMM, rpaduKoB. 2
3anonHeHue TaOIMIl YTEHME U [OCTpoeHHe juarpamMm. l3BiedeHnue
uH(bOopMaIuu
OnucarejJbHasi CTATHCTHKA: cpeiHee apudMeTnyecKkoe MeauaHa, pa3max, 2
HauOoJIbIlIee M HAMMEHbIIIee 3HaUeHUsl Habopa YMCIIOBBIX JAHHBIX
N3mepenne pacceMBaHusi AaH  HbIX. /Jlucnepcuss H  CTaHZApTHOE 2
OTKJIOHEHHE YUCJIOBLIX HaObOpoB. JlnarpamMMa paccenBaHus.
CayuaiiHasg 3MeHYMBOCTb [[puMeps! cinydaiiHON U3MEHYMBOCTH. 2
MHuoxkecTBa MHOXKECTBO, DJIEMEHT MHOXKECTBA, TTOJMHOXKECTBO. Oneparuu 3
HaJ MHOXXECTBaMHU: OOBEIWHEHHUE, MepeceueHue, aomnonHeHue. CBoiicTBa
omepanuii  HaJA  MHOXECTBAMH: IIEPEMECTUTENIbHOE, COYeTaTeJIbHoe,
pacrpeaenuTeNnbHoe, BKJIFOUEHUSI. Wcnonb3oBanue rpauyecKoro
MPEACTABICHHS MHOKECTB JJIsI OMMCAHUsI pealbHBIX MPOLECCOB U SIBJICHUH,
IIPU PELLICHUH 3a/1a4.
BBenienne B Teopuio rpados. ['pad, Bepmmna, pebOpo. Crenenb 4
BepiuHbL. Yncno pédepu cymmapHasi ctenenb BepiuH. [IpencraBienne o
cBszHOCTH rpada. Lenu u ksl [Tytu B rpadax. O6xox rpada(sitnepos
nyTh). [IpencraBienne o6 opueHTHpoBaHHOM Ipade. Pe menue 3amau c
MOMOIIBIO TpadoB.
JepeBo. CBoiicTBa J€peBbEB: EAUHCTBEHHOCTh IIyTH, CYIIECTBOBaHHE
BHCSIUCH BEPIITUHBI,CBA3b MEXIY YHUCIIOM BEPIINH U uynciaoM pédep. [IpaBuio
yMHOKeHusl. Penienue 3aau cnomMonibio rpados.
BeposTHOCTD M YACTOTA CJAYYANHOI0 coObITHA Ciy4aiHbIN SKCIIEPUMEHT 4

(ombIT) M cryvaitHoe coObITHE. BeposTHOCTh 1 yacToTa. PojbMamoBeposSTHBIX
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U MIpaKTUYe- CKH JOCTOBEPHBIX COOBITUI B MpHUpoJe U B obmecTBe. MoHera
U UTpasibHasi KOCTh B TEOPUH BEPOSTHOCTEH.

OnemMeHTapHble COObITUS ciydaiiHOro ombiTa. CiayvaiiHble COOBITHS.
BepositHocTi coObITHH. ONBITHI C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
coObTusiMu. Cy4aiiHbIii BEIOOD.

CBsI3b MEXKIY MAJIOBEPOSITHBIMU U ITPAKTUYECKH IOCTOBEP HBIMH COOBITHSIMU
B IIpUPOE,0011eCTBE U HAYKE.

Cayuaiinbleco0biTusi. [IpoTrBonONoX)HbIE COObITHS. [[luarpamMmma Diiepa.
OObenuHEeHUE © TepecedeHrue CcoObITHil. HecoBMeCTHBIE COOBITHS.
dopmyrna CI0XKEHHUS BEPOATHOCTEH. YCJIOBHas BepoOsTHOCTh. [IpaBuiio
yMHOKeHUs. He3aBucumbIe COOBITHS.

[IpencraBienue »SKcrepuMeHTa B BUJE JepeBa. PemieHue 3amad Ha
HAaXO0X/IEHHUE BEPOSTHOCTEIC MOMOIIIBIO JAepeBa CIy4aitHOTO IKCIIEPUMEHTA,
JMarpaMmm Dusiepa.

Konumponvnas paboma Ne4d no meme «Bepoamunocmos u cmamucmuka»

T'1aBa 4. UncJioBble Mocjae10BaTEJILHOCTH

21

YwucaoBbIe ITOCISIOBATCILHOCTH.

22

Apudmerndeckas nporpeccus. Gopmyna obiero uieHa apupmeTuyecKoi
IPOrPECCUU

23

CymMmMa N nepBbIX WICHOB apuMETHUUECKOI Mporpeccuu

24

['eometpuueckas mporpeccus. dopmyrna oOmIero ujieHa TeOMETPUUYECKOM
IPOrPECCHUH.

25

CyMMa N nepBbIX YWICHOB F€OMETPUUYECKOM MPOrpeccuu

26

CymMa OeCKOHEYHOI reoMeTpUIECKO POrpeccuu, y KOTopoii | q | < 1.
3amaua Jleonapmo Iluzanckoro (PuboHauyu) O KPOJIUKAX, YHUCIA
Oubonauyn. 3amava o mAXMaTHOW Jocke. CXOIMMOCTh T€OMETPUUCCKOM
IPOrPEeCcCUu

Koumponvnasa paboma Ne5 no meme «Hucnoegvie nociedosamenvbHocmu

[EEN

Ananuz k.p. Cay4aliHbIeCOOLITHS.

[IpotuBononoxkueie coObITHs. Jnarpamma Oiinepa. OObeauHEHHE U
nepeceueHre coObiTHil. HecoBmecTHble coObiTus. DopMmyna cioxeHus
BEPOSITHOCTEW.  YCIIOBHAasE ~ BEpPOSTHOCTb.  IIpaBuMino  yMHOXKeHHs.
HeszaBucumsble coObITHS.

[lpencraBienne SKCIepUMEHTa B BHUAE JepeBa. Pemienue 3amad Ha
HaXO0JKJIEHHE BEPOSITHOCTENC MOMOILBIO JiepeBa CIy4aiHOTrO SKCIIepUMEHTa,
Juarpamm Jusepa.

HTOI'0

102
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