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INOACHUTEJIbBHAS 3AIINCKA

PaGouas nporpamMmMa cocTaBiieHa Ha OCHOBE:
* TpeboBanuii PeneparbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO OOIIETO
obpazoBanus ot 06.10.2009 roga Ne373;
" [IPUMEPHOI MPOrpaMMBbl OCHOBHOTO 001IIeT0 00pa3oBaHus
= aBtopckoil mporpammsl bypmuctposoit T. A. M.: [Ipocsemenue, 2018.

Co3HaTenbHOE OBJIQJICHUE YYAIUMHCS CHCTEMOW aireOpanuecKux 3HAaHUW W YMEHUH
HE00XO0/IMMO B IOBCEAHEBHOM KU3HU JUIAU3YUYEHUS CMEXHBIX JUCLUIUIMH U IPOJOJKEHHs 00pa30BaHusl.

[IpakTHyeckass 3HAUUMOCTh IIKOJBHOTO Kypca anreOpbl 00yCIOBJIE€HA TeM, 4TO €€ O00BEKTOM
ABJISIIOTCSL  KOJMYECTBEHHbIE OTHOLIEHUS JEWCTBUTEIbHOro Mupa. MaremaTnueckass MOATOTOBKA
HeoOXoauMa JUIsl TOHMMAHUS TPHHIMIOB YCTPOWCTBA M HWCIOJIB30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPHUATHSA HAy4dHBIX M TEXHUYECKUXIOHATHH M uaed. Maremartuka sBIsSeTCS S3bIKOM HayKH MU
TeXHUKU.C €€ OMOIIBI0 MOAETUPYIOTCS U U3yUYaIOTCS SBJICHUS U IPOLIECCHI,IIPOUCXOISIIUE B IPUPOJIE.

Anrebpa sBis€TCSs OAHMM M3 OINOPHBIX IPEJAMETOB OCHOBHOMILIKOJBI: OHAa OOECIeYuBaET
U3Y4YE€HUE JpYrMX IUCLUIUIMH. B mepByro ouepenb 3TO OTHOCUTCS K IpPEAMETaM €CTECTBEHHO-
HAY4YHOTOIIMKJIA, B YAaCTHOCTU K (u3uKe. Pa3BuTHE JOrMYECKOro MBIIICHUSYYALIUXCS MPU 00y4EeHUHU
anreOpe CIOCOOCTBYET YCBOSHHMIO MPEIMETOB TIyMAaHHTApHOTO LUKJIA. lIpakTHueckue yMeHUs H
HaBBIKMAITeOpanueckoro xapakrepa HEOOXOAMMBI Uil TPYAOBOM M MpOo(hecCHOHAIBHOW IMOArOTOBKH
IIKOJIbHUKOB.

PazButune y yuwamuxcs MNpaBWIBHBIX MPEACTaBIEHUI O CYHIIHOCTUM IPOUCXOXKJIECHUU
anreOpandecknx aOCTpakUWi, COOTHOLICHWH pEANTbHOTO W HWACATBHOTO, XapakTepe OTPaKCHHS
MaTeMaTHYeCKOW HayKOH SIBIICHUH U IPOLIECCOB PeabHOI'O MUPa, MECTe aareOpsl B CUCTEME HayK U POJIH
MaTeMaTHYECKOTO MOJICIUPOBAHUS B HayYHOMIIO3HAHWU M B MPAKTHUKE CHOCOOCTBYET (POpPMUPOBAHUIO
HayYHOTOMHMPOBO33pEHMsI y4allluXcsd M KauyeCTB MBILIUICHUS, HEOOXOIUMBIXIJIS —aJanTallid B
COBPEMEHHOM MH(pOPMAIIMOHHOM OOIIECTBE.

TpeOyst OT ydammxcsi yMCTBEHHBIX M BOJIEBBIX YCHJIMI, KOHIIEHTPALIMM BHUMAaHUS, aKTUBHOCTH
pPa3BUTOrO BOOOpaXkeHMs, ainreOpapa3BUBAacT HPABCTBEHHbIE UYEPThl JIMUYHOCTH (HACTOHYMBOCTD,
LEeJIeyCTPEMIEHHOCTh, TBOPYECKYIO aKTHMBHOCTb, CAMOCTOSITEIIbHOCTb, OTBETCTBEHHOCTb, TPYAOIIOOUE,
JUCHUIUIMHY W KPUTHUYHOCTb MBILIUIEHUS) U YMEHHE apryMEHTHPOBAHHO OTCTaWBATh CBOU B3IVISA/BI
nyOeXeHHUs, a TAKXKe CIOCOOHOCTh MPUHUMATh CaMOCTOSTENIbHBIEPELICHHUS.

N3yuenue anredpbl, PyHKIMIA, BEPOITHOCTH U CTATUCTUKH CYIIECTBEHHO PACHIMpSET KPYro3op
yyaluxcs, 3HaKOMS MX C MHIYKLIMEH M Jeaykuueil, o0oOlieHneM M KOHKpeTH3aluel, aHalIn30M
UCUHTE30M, Kilaccudukanved M cucreMaTusanued, abcTparupoBaHHEM, aHajorueil. AKTHUBHOE
UCIOJIb30BaHUE 3aJad Ha BCEX HTamaxydyeOHOro IMpolecca pa3BUBAET TBOPYECKHE CIIOCOOHOCTH
HIKOJIbHUKOB.

W3yuenne anreOpbl Mmo3BoiseT (HOpPMUPOBATb YMEHHMS M HAaBBIKHYMCTBEHHOTO TpyAa —
IUTAHUPOBAaHUE CBOEH pabOThI, MOUCK pAllMOHAIbHBIX IMyTeH €€ BBINOJHEHUS, KPUTUYECKYIO OLIEHKY
pe3yibTaToB. B mporecce u3yueHust anredpbl MIKOIBHUKHM JOJDKHBI HAYyYMThCS M3JaraTb CBOM MBICIH
ACHO W HCUEpNbIBAIOILIE, JAKOHMYHO HEMKO, MPUOOpPECTH HaBBIKM YETKOTO, AaKKypaTHOIO U
IPaMOTHOTOBBIIIOJIHEHUSI MATEMATUYECKUX 3aIIUCEH.

Baxkneiimel 3aiayeil MKOJIBHOTO Kypca ajireOpsl SIBISETCS pa3BUTHE JOTHYECKOIO MBIIITICHUS
yuyamuxcs. CamMu OOBEKTbl MaTeMaTHMUECKHX YMO3AKJIIOUYEHWH M TNpHUHATbIE B anredpe mNpaBmiIa HX
KOHCTPYMPOBAHUSI CHOCOOCTBYIOT (DOPMHMPOBAHHUIO YMEHHMH OOOCHOBBIBaTH M JIOKA3bIBAaTh CYXACHMUS,
IPUBOJIUTH YETKHE OINPENEICHMS,PAa3BUBAIOT JOIMUYECKYI0 HHTYHMIIMIO, KPATKO M HAIVISIAHO PACKPBIBAIOT
MEXaHMU3M JIOTUYECKUX IMOCTPOSHHM M ydaT uX npuMmeHeHuto.TeMm cambiM anredpa 3aHMMaeT OJIHO W3
BEAYIIUX MeCT B (OPMUPOBAHMM HAYYHO-TEOPETHUYECKOTO0 MBIIUIEHUS IIKOJBHUKOB. PackpbiBas
BHYTPEHHIOIO TaPMOHHUIO MaTeMaTUKH, (GOpMUPYsS TMOHUMAHHUEKPACOThl U H3SIIECTBA MaTEMaTHUYECKHUX
paccyXaeHui, anredpa BHOCUT 3HAYUTEIbHBIN BKJIQJ B 5CTETUYECKOE BOCIIUTAHUE YUAIIUXCSL.

O6mas xapaktepucTuka Kypca.B xypce anreOpbl MOXKHO BBIJICTUTH CJIEIYIONIHE OCHOBHBIC
coJiepKaTeNbHble TUHUU: apudmMeTka; anredpa; GyHKIMK; BEpOATHOCTh U cTaTHUCTUKA. Hapsiay ¢ 3TuM B
coJlep’kaHuWe  BKJIIOYEHBI  JIBAJOTIOJHUTEIbHBIX  METOJOJOTMYECKMX  pasjena:  JIoTUKa U
MHOKECTBa;MaTEMaTUKa B HCTOPUYECKOM DPa3BUTUH, UTO CBSI3aHO C pealn3alued Leneu
OOLIEMHTEIUIEKTYaIbHOIO U OOIIEKYJIbTYpHOro pa3BuTusydamuxcsa. ConaeplkaHue Kaxaoro M3 ITHX
pa3esioB pa3BOpPaunBaETCA B COAEPKATEIBbHO-METOAMUECKYIO JIMHUIO, TIPOHU3BIBAIOIIYIOBCE OCHOBHBIE



conepkarenbHble guHUM. [Ipym sTom nepBas nuHMS — «JIorMKa M MHOMKECTBa» — CIY)KUT LENH
OBJIAJICHUS y4alllUMUCSI HEKOTOPBIMU 3JIEMEHTaMU YHHBEPCAIBHOI'O MAaTEMaTHUECKOT0s3bIKa, BTOpas —
«MaTtemMaTuka B HCTOPHMYECKOM DPAa3BUTHM» — CIOCOOCTBYET CO3AAHUIO OOIIEKYJIBTYpPHOTO,
TYMaHHUTapHOTO (pOHA U3YyUEHUS Kypca.

Conepxanue MUHUU «Apu(METHKa» CIYKUT 0a30i i JajbHEHIIEro U3y4eHMs ydallluMUCS
MaTeMaTHKH, CHOCOOCTBYET pAa3BUTHIO HX JIOTMYECKOTO MBIIUICHUSA, (OPMHPOBAHUIO YMEHHSA
I0JIb30BAThCsl  AITOPUTMAaMH, a TaKXkKe MPUOOPETCHUIO NPAKTUYECKUXHABBIKOB, HEOOXOJUMBIX B
IIOBCE/IHEBHOM JXKM3HU. Pa3BUTHE MOHATHS O 4YMCIE B OCHOBHOW WIKOJIE CBSI3aHO C palMOHAJIbHBIMU
UUPPALMOHATIBHBIMY YK CIaMH, (OPMUPOBAHUEM NEPBUYHBIX MPEICTABICHUIN O 1eHCTBUTEIBHOM YHCIIE.

Conepxanue JIuHUH «Anredpa» crocodcTByeT (pOPMUPOBAHUIOY YUALIHXCS MAaTEMAaTHYECKOTO
anmapara Uil pEIIeHHs 3aJad U3 pa3lelIoB MaTEMAaTHKH, CMEXHBIX IPEIMETOB M OKpPY)KAIOIIEH
peabHOCTH. SI3BIK anreOpbl MOAYEPKUBAET 3HAYEHUE MATEMATHUKU KakK S3bIKa JUISl I[TOCTPOECHMS
MaTEMaTHYECKUX MOJENIEH ITPOLECCOB U SBJICHUI pPealbHOIO MUPA.

Pa3zButne anropuTMHYECKOrO MBIIIJICHUS, HEOOXOAMMOT0,B YaCTHOCTH, Ui OCBOCHHUS Kypca
UH(POPMATUKHU, U OBJIa/ICHUEHABbIKAMU JEIYKTUBHBIX PACCYKICHUHN TaKXKe ABISAIOTCS 3ala4aMUU3yYCHUSI
anreOpsl. [IpeoOpa3oBanue cuMBOIBHBIX (POPM BHOCHTCHEIM(DUYESCKHIA BKJIA B Pa3BUTHE BOOOPAKEHHS
yyaliuxcs, HMXCIHOCOOHOCTEH K MaTreMaTHMYecKoMy TBOpYecTBY. B oOCHOBHOH mikoje Matepuan
IPYIIUPYETCS. BOKPYT PALIMOHAIBHBIX BBIPAKEHUH.

Conepxanue pasznena «OyHKIMW» HALENEHO HA MOJYyYEHUEIIKOIbHUKAMU KOHKPETHBIX 3HAHUU
0 (YHKIMU KaK BaKHEHIIEHMaTEeMaTUYECKOH MOJENH JJIsl OMHMCAHUS W HMCCIEIOBAaHUS Pa3HOOOpa3HBIX
nporeccoB. M3yueHue 3Toro marepuaiga CHOCOOCTBYETPA3BUTHIO Y YYALIUXCS YMEHHs HCIIOJIb30BaTh
pa3nuyHble  SA3BIKUMATEMATUKH  (CIIOBECHBIM, CHUMBOJMYECKWH, Trpaduyeckuii), BHOCHUTBKIAL B
(opMHpOBaHUE NPEACTABIECHUIN O POJIM MATEMAaTUKH B Pa3BUTUU LIMBUIIM3ALMU U KYJIbTYPBI.

Pa3znen «BeposTHOCTh U cTaTHCTHKa» — 00s3aTENIbHBIII KOMIIOHEHT IIKOJIBLHOTO 00pa30BaHuUs,
YCUJIMBAIOIIUI €ro MPHUKJIAJHOE UIPAKTUUYECKOE 3HAYCHHE. DTOT MaTepHall He0OXO0IuM, MPEKIe BCEro,
i GopMupOBaHUS y ydammxcs (YHKIHMOHAJIBHOW TPAMOTHOCTH — YMEHHUS BOCIPHUHHMATh U
KPUTHUYECKU aHaTM3UpOBaTbUH(OpPMAIHIO, IIPEJICTaBICHHYIO B pa3IM4YHBIX dopmax,
IOHMMATbBEPOSITHOCTHBI XapaKTep MHOIMX peallbHbIX 3aBUCUMOCTEH, HpPOU3BOJUTH HpocTeiliine
BEPOSITHOCTHbIE pacuéThl. l3ydeHue OCHOBKOMOMHATOPUKM IIO3BOJIUT YYalIEeMYCsl OCYLIECTBISATb
paccMOTpEHHE CIIy4aeB, Nepedop U MOJACUET YKciIa BAPUAHTOB, B TOM YHCJIEB MPOCTEUIINX IPUKIATHBIX
3a/1ayax.

[Ipy W3ydeHMM CTaTHUCTUKM W BEPOSTHOCTU OO0OramiarTcs NPEJICTaBICHHUS O COBPEMEHHOM
KapTHHE MHpa M METOAAaX €ro HcclenoBaHus, (OpMHUPYETCs MOHUMAHUE POJIM CTATUCTUKU Kak
MCTOYHUKA COLIMAIbHO 3HAYMMON MH(OPMAIIUU U 3aKJIaIbIBAIOTCS OCHOBBIBEPOSTHOCTHOTO MBIIUIECHUS.

Mecto kypca B yuyedOHom miaHe. Ha u3yuenue anreOpbsl B 7-9 kiaccaXx OCHOBHOW IIKOJIBI
OTBOJAUTCS 3 Yaca B HEJIENIO B TEUCHHUE KaXK10T0 rojia 00ydeHus1, Bcero 102 ypoka B roj.

INJIAHUPYEMBIE PE3YJIBTATHI U3YUEHUAKYPCA
AJITEBPBI B 7—9 KJIACCAX

Jns  obecriedeHuss BO3MOXKHOCTH — YCIIEHIHOTO TPOJOJDKEHUs oOpa3oBaHusi Ha 0a30BOM M
yriayOn€HHOM (BBIIEIEHO KYPCUBOM) YPOBHSX BBIMYCKHHMK IOJIYYUT BO3MOXKHOCTh HAy4dMTbcs B 7—9
KJIaccax:

DJIeMeHThI TeOPUU MHOKECTB 1 MATEeMAaTHYeCKOI JIOTMKH

. Or[epI/IpOBaTL1 MOHSITHSIMA:MHOXECTBO, Xapaxkmepucmuxu MHOICECMBa,dTIEMEHT

MHOXECTBA,NyCMoe  MHOMCeCmB0, KOHeyHoe U OecKOHeuHoe MHOMCcecmaa,TOIMHOXKECTBO,
MIPUHAJIC)KHOCTb,BKII0UEHUE, PAGEHCINBO MHONCECME,

* u300padcamv MHONHCECMEA U OMHOULEHUSL MHOCECE C NOMOWbIO KPY208 Junepa,
onpeoenams NPUHAONIEHCHOCIb ITIEMEHMA MHONICECMBY, 00bEOUHEHUIO U NepecedeHUI0 MHONCECME,

* 3371aBaTh MHOXECTBO IIEPEUUCIICHUEM E€T0 DIEMEHTOB, CI08ECHbIM ONUCAHUEM,

* HaxOJUTh MepecedeHne, 00beIMHEHUE, TOAMHOKECTBO B IPOCTEUIINX CUTYALIMSIX;

* OIIEpUPOBATh IOHATUAMM:ONIPENAECICHUE, aKCUOMa, TEOpeMa, JO0Ka3aTelbCTBO,6bICKA3bIGAHUE,
UCIUHHOCMb U JIOJICHOCMb BbICKA3bIBAHUS, OMPUYAHUE BbICKAZbIBAHUL, ONEPAYUU HAO 6bICKA3bIGAHUAMU
U, U, He, YCI0GHbIE BbICKA3LIBAHUSA (UMNIUKAYUL),

* IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI ISl TOATBEPKICHUS CBOMX BBICKA3bIBAHUM;




* CmMpountb 6blCKA3bI6AHUA, OMPUYAHUA BbICKA3LIBAHUIL.

B noBce1HeBHOM KU3HM ¥ TIPM U3YUYEHHHU APYTUX NMPeIMeTOB:

* WCIIOJIB30BaTh TpadUUecKoe IMPEACTABICHUE MHOXECTB JIs OMUCAHHS pPealbHBIX MPOIECCOB H
SBJICHUY MPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB;

* CMpoums YenouKU YMO3AKIOUeHUU HA OCHO8E UCNOb308AHUS NPABUTL TOSUKU,

* UCNONIL308AMb MHONCECMBA, ONEpayuu ¢ MHONICeCmeamu, ux cpaguieckoe npeocmasgierue OJis
ONUCAHUS PEATbHBIX NPOYECCO8 U A6NEHULL.

'351ech 1 maee: Ha 6a3060M yposHe — PAacIlO3HABATH KOHKPETHBIC PHMEpb! OOLIMX TIOHSATHI [0
XapaKTepHBIM IPU3HAKAM, BBIIOJIHATH JIEHCTBUS B COOTBETCTBUU C OMPENICICHUEM U MPOCTEUIINMHU
CBOMCTBAMH TMOHATHI, KOHKPETH3UPOBATh MPUMEpPaMH OOIIUE MOHATHUS; HA Y21yOiéHHOM YPOBHEe —
3HATh ONpEJCJICHUE MOHITHS, YMETh MOSICHSATH €r0 CMBICI, YMETh HCIOJb30BaTh MOHSTHE U €ro
CBOMCTBA MPU IIPOBEICHUH PACCYKJICHUM, TOKA3aTENbCTB, PEIICHUH 3a/1a4.

Yucaa

« OnepupoBaTh MOHATHIMH: HATYPaJbHOE YUCIIO, LIEJI0€ YUCIIO, OOBIKHOBEHHAs IPO0b, JAeCATUIHAS
Ipo0b, cMelIaHHast Ipo0b, pallMOHATILHOE YHCII0, apu(METHUYECKU KBaJApaTHBIA KOPEHb;

* onepupoeamsv NOHAMUAMU. MHONCECMEO HAMYPAIbHLIX HYUCET, MHONCECMBO UYeblX Hucel,
MHOJICECMB0 PAYUOHANILHLIX YUCell, UPPAYUOHATIbHOE YUCTO, KB8AOPAMHBIU KOPEeHb, MHONCECHBO
0elicmeUumenbHblX Yuces, 2e0Mempuieckas uHmepnpemayus HamypaibHbulLX, YeavlX, payuoHaIbHbIX, Oeli-
CMBUMENbHBIX YUCEL;

* NOHUMAMb U 00BACHAMb CMBICT NOSUYUOHHOU 3ANUCU HAMYPATLHO20 YUCAA,

* HCII0JIb30BAaTh CBOMCTBA YKCEN U MpaBUiia ACWCTBUI MPH BBIMOJIHEHUN BBIYUCICHUM, 8 mMoM uucie ¢
UCNONIL308AHUEM NPUEMOB PAYUOHATLHBIX 8bIYUCTEHULL,

* MCIOJIb30BaTh MPU3HAKU JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUH BBIYUCICHUN U PEIICHUU
HECJIOKHBIX 3a7a4;

* BBIMOJHATh OKPYIJICHWE DPAIMOHAIBHBIX YHUCEN B COOTBETCTBUU C TMPABUIAMU U C 3A0AHHOU
MOYHOCMbIO;

* OLIGHMBATh 3HAYCHHE KBAAPATHOTO KOPHS U3 MOJOKUTEIBHOTO IIEJIOT0 YKCa;

* pacmo3HaBaTh pallMOHAJIBHBIC U UPPAIIMOHAIIBHBIC YUCIIA U CPABHUBAMD UX;

* IPeoCcmasiams PAYUOHAIbHOE YUCIO 8 BUOE OeCAMUYHOU OPOoOU

* YNOpA00UUBAMb YUCA, 3aNUCAHHbBLE 8 8UOE OOLIKHOBEHHOU U 0eCAMUYHOU OPOOU;

« Haxoauth HOJl 1 HOK uucen uucnonvszosams ux npu pewenuu 3a0au.

B noBceHeBHOM KU3HHM M TIPH M3YYCHHH APYTUX NPEIMETOB:

* OLICHMBATh PE3YJbTAThl BHIYUCICHUH NMPU pELICHUH TPAKTUYECKHUX 33/1a4;

* BBINOJHATH CPABHEHUE YNCEI B PEAJIHBIX CUTYalUsX;

* COCTaBJISITh YHCIIOBBIE BHIPAKEHUS MIPU PEILIEHUH NMPAKTUYECKUX 3a/1a4 U 3aj1a4 U3 IPYTUX YU4eOHBIX
IIPEIMETOB;

* IPUMEHSTH MpaBUiIa NPUOIMKEHHBIX BBIUMCICHUN MPHU PEIICHUH MPAKTUYECKHUX 3a]ad U 3aJad U3
JPYTUX y4eOHBIX IPEAMETOB;

* BBINOJHATH CPABHEHHE PE3YJIbTATOB BBIUMCICHUN NPU PEILIEHUU MPAKTUYECKHUX 3a/1a4, B TOM YHUCIIE
IPY BBIOJHEHUN TPUOIMKEHHBIX BHIYNCICHUH,

* COCTaBJISITh M OLIEHMBATh YMCJIOBBIE BBIPAXKEHUS IMPH PEHICHUM MPAKTUYECKUX 3a]ad U 3a1ad U3
JPYTUX y4eOHBIX IPEAMETOB,

* 3aMKCHIBATh M OKPYIJISITh UYMCIIOBBIE 3HAUYEHHUS pEabHbIX BEJIMYMH C HUCIOJIb30BAaHUEM Pa3HbIX
CUCTEM U3MEPEHUSI.

ToxnecTBeHHbIE IPe0OPA30BAHUSA

* OnepupoBaTh MOHATHSAMH: CTENEHb C HATypaJbHBIM IIOKAa3aTENIEM, CTENEHb C LEJIbIM
OTpULATENIbHBIM [T0Ka3aTeseM;

* BBIMOJIHATH HECJIOXKHBbIE TPeoOpa3oBaHUs JJs BBIYMUCICHUS 3HAYCHUH YHCIOBBIX BBIPAKEHHIH,
CoJIeprKalliX CTENEeHH ¢ HaTypaJIbHbIM MOKa3aTesleM, CTENIEHH C LIeJIbIM OTPULIaTeIbHBIM IIOKa3aTelleM;

* BLINONIHAMbL NPeoOPA306AHUA YENbIX BbIPANCEHULL: PACKPbIEAMb CKOOKU, Npueooums noooOHbie
cnazaemvle; 6bINOIHAMG JNEUCTBUS C OJHOWIEHAMH (CIOKEHUE, BBIYUTAHHE, YMHOXEHHE), JAEUCTBUS C
MHOTOWJIEHaMH (CII0KEHHE, BBIYUTaHUE, YMHOKEHUE),




* UCIOJIb30BaTh (OPMYNBI COKpAaUIEHHOTO YMHOXKEHHS (KBaapaT CyMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTb KBAJpaTOB) [UIsl YIPOIIECHHS BBIYMCIECHUIN 3HAUEHUH BBIPAKEHUII;

* BBITIOJHSATH Pa3jioKEHHE MHOTOUJICHOB HA MHOXKUTENIH OJJHUM U3 CIIOCOOOB: BHIHECEHHE 32 CKOOKY,
TPYNIUPOBKA, UCTIONB30BaHUE (GOPMYI COKPAIEHHOTO YMHOXKECHHUS;

* BBIIEJIATH KBaJPAT CyMMBbI M KBaJpaT pa3HOCTU OJHOUYJICHOB,

* pacKJIaIbIBaTh HA MHOKUTEH KBAAPATHBIA TPEXUICH,

* BBINIOJHATL MPEOOPa30BaHUS BBIPAKECHHM, COJAEpXKAIIUX CTENEHU C LENbIM OTPHUIATEIbHBIM
nokaszareseM, NepexoaUTh OT 3alMCH B BUJIE CTETICHU C IIEJIbIM OTPHUIIATEIILHBIM [TOKA3aTeJIeM K 3alliCH B
BHJIC APOOH,

* BBITIOJIHATh HECJIOXHBIC MpeoOpa3oBaHUs JIPOOHO-TMHEWHBIX BBIPAKCHUNW W BBIPAKCHHHA C
KBaJIPATHBIMU KOPHSIMHU, a mMakdice cokpaujerue opooell, npusederue arecedbpauyeckux opoobetl Kk oowemy
3HAMeHameno, ClodceHue, YMHOdNCeHUe, OeleHue aleebpaudeckux opobell, 8038edenue aieedopauieckol
0podU 8 HAMYPATLHYIO U YETYI0 OMPUYATNENbHYI0 CIEeNneHU;

* BLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHULL, COOEPHCAUUX KBAOPAMHBbIEKOPHUL,

* GblOENIAAMb KBAOPAM CYMMbL UAU KE8AOPAM PA3HOCMU OBVYIEHA 8 BbIPANCEHUSX, COOePAHCAUUX
K8aopammubvie KOPHU,;

* 8bINOJIHAMb NPEoOPA3Z0BAHUSA BLIPANCEHUL, COOEPAHCAUJUX MOOYlb.

B noBceHeBHOI1 ;KU3HU M NPU U3YYe€HHH IPYTUX MPEAMETOB:

* TIOHMMATH CMBICI 3aITMCH YMCJIa B CTAHAAPTHOM BHJIC;

*  OIlEpUPOBaTh Ha 0A30BOM YPOBHE MOHATUEM «CTaHAAPTHAS 3alTUCh YUCIIAY;

*  BLINOJHAMb NPEOOPA30B8AHUS U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CIMAHOAPMHOM 8UOE;

*  BLINONHAMb NPEOOPA308AHUSL ANCEOPAUUECKUX BbIPANCEHUL NPU peuleHUulU 3a0ay Opyeux y4eOHbIxX
npeomemos.

YpaBHeHUs] M HEPABEHCTBA

« OmnepupoBaTh MOHITHSIMH: PABCHCTBO, YUCIIOBOEC PABCHCTBO, YPABHEHHE, YNCIOBOE HEPABEHCTRBO,
HEPaBEHCTBO, KOPECHb YPAaBHEHUS, PCIICHHE YPAaBHEHWUS, PCIICHHEC HEPABCHCTBA, PAGHOCUTIbHbIE
YpasHeHus, 061acmeb onpedeneHus: ypasHeHus (HepageHcmed, CUCmembl YPAGHeHU UlU HEPABEHCME);

¢ TIPOBEPSATH CIIPABEUIMBOCTh YMCIOBBIX PABEHCTB M HEPABEHCTB;

e pemaTh JIMHEHHBIC HEPABCHCTBA U HECJIOKHBIC HEPABEHCTBA, CBOISAIIUECS K JIMHCHHBIM;

e peumiath JIMHEWHBIC YPaBHCHUS W YPAGHEHUs, CBOOAWuUecs K JUHEUHbIM, C TIOMOIIBIO
TOXK/ICCTBECHHBIX MPe0OpPa30BAHMIA,

*  TIPOBEPSATH, SBISAETCS JIM JAHHOE YHCIIO PEIICHUEM ypaBHEHUS (HEpaBEHCTBA),

¢ pemaTh KBaJpaTHBIC YPABHEHHS 110 POPMYJie KOPHEH KBAIPATHOTO YPaBHEHUS;

s peuwlamv KeaOpamuvie YPAGHEHUS U YPAGHEHUs, C8OOAWUECS K KBAOPAMHLIM, C HOMOWbIO
MONHCOeCMBEHHbIX NPeobpPa308aHUL;

*  pelaTh CUCTEMbI HECJIOKHBIX JTMHEWHBIX ypaBHEHUHN, HEPABEHCTB;

*  W300paxarh PEIICHUS HEPABCHCTB U UX CHCTEM Ha YUCIIOBOU MPSMOIA;

s peuwamv OpOOHO-TUHElHbIE YPAGHEHUSL,

. pewams npocmetiuue uppayuonansbhsie ypasuenus eud \f (x) = a, \f (x) = Vg (x) ;

*  pewamv YpasHeHus euoda X n = a,

s peuamv YpasHeHus CnocoooM paznodceHuss Ha MHOMCUMENU U CHOCODOM 3aMeHbl NepeMeHHOU;

*  UCNONBL306AMb MEMOO UHMEPBATI08 OJisl PEUUEHUS. YETbLX U OPOOHO-PAYUOHANIbHBIX HEPABEHCMSE,

s pewamv TuHelHble YPAGHEeHUs U HEPABEHCMBA ¢ NAPAMEeMpPamu;

*  peuamuv HeCl0HCHble K8AOPAMHbLe YPAGHEHUS C NAPAMEMPOM,

s peuamv HeCl0HCHble CUCTEMbl TUHEUHbIX YPABHEHUL ¢ Napamempamu,

*  peuiamv HeCl0HCHble YPAGHEHUS 8 YeNblX YUCTAX.

B noBceHeBHOI ;KM3HU M NPU U3YYE€HHH PYTUX NMPEAMETOB:

e COCTaBIIAAITH M peIlaTh JIMHCWHBIC YPABHEHHS WM KEAOPAMHble VPAGHEHUS, YDAGHEHUS, K HUM
c800sUUeCs], CUCTeMbl TUHEUHbIX VPAGHEHUll, HepaseHcms TIPU PEUICHUH 3a/ad U3 JIPYTUX Y4eOHBIX
PEMETOB;

*  GBINOIHAMb OYEHKY Npasoonoododusi pe3yibmamos, NOAyYaemMblX Npu pPeuleHuu JTUHEelHbIX U
K8AOPAMHBIX VPAGHEHUL U CUCMEM JUHEUHbIX VPAGHEHULl U HePABeHCME NPU peuleHuu 3a0ay Opyeux
YueOHbIX npeoMemos;



> guIOUpAMb COOMEEeMCMEYIoWUe VPAGHEeHUs, HEPABEHCMEA UIU UX CUCHeMbl O COCMABIeHUs
Mamemamuyeckol Mooeau 3a0aHHOL PealbHOU CUMYAyuU U1y NPUKIAOHOU 3a0aqu;

* yMemb UHMEPNPEMUPOBAmsb NOLYYEHHbIL NPU PEUeHUU YPAGHEHUsl, HEPABEHCMBA UIU CUCTEMbL
pes3yibmam 6 KOHmeKcme 3a0aHHOL PeanrbHOU CUMYayul Ui NPUKIAOHOU 3a0ayu.

DYHKIUHA

* OnepupoBaTh MOHATHAMU: DYHKYUOHANbHAA 3A8UCUMOCMb, QYHKIUS, TpaduK QyHKIMH, CIIOCOOBI
3ajaHus (YHKIWUW, apryMEHT W 3HaueHWe (YHKIHUU, 00JacTh ONpPENeNICHHS U MHOXXECTBO 3HAYCHHIA
byHkuuu, Hynmd — QYHKUUH, HPOMEXHCYMKU  3HAKONOCMOAHCMEd,  MOHOMOHHOCMb  (OYHKYUU,
YEMHOCMb/HEUEMHOCMb DYHKYUU,

* HaXOAMTh 3HAUEHUE (DYHKIMH MO 33JaHHOMY 3HAUCHHUIO apTyMEHTa;

* HaXOJMTh 3HAYCHUE apTyMEHTA 10 3aJaHHOMY 3HAYCHUIO (YHKIIUU B HECIIOKHBIX CUTYAIIHX;

* ONpENENATh MOJOKEHUE TOYKH MO €€ KOOpIMHATaM, KOOPAMHATHI TOYKU MO €€ TOJOXKEHUIO Ha
KOOPJWHATHOH IJIOCKOCTH;

* 110 rpa)uKy HaXOAUTh O0JIACTh ONPENIEICHNUS, MHOXKECTBO 3HAUCHUH, HYIH (QYHKIIUH, TIPOMEKYTKU
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pAaCTaHHs M yObIBaHUWS, HAWOOJbIIEE W HAUMCHBIICEC 3HAUCHHUSI
GyHKIUY;

* CTpOUTH TpaduK TUHEHHON PYHKITUH;

* TpOBEpATh, SBISIETCA U JaHHbIA Tpaduk TpapukoM 3amaHHOW (QYHKIUH (JIMHEHHOIH,
KBaJIpaTUYHOM, 0OpaTHOM MPOMOPIIUOHAIBHOCTH ),

* OTIpeACTIATH MPUOIKEHHBIE 3HAYCHUSI KOOPIUHAT TOYKH IepeCceYeHuUs TpapuKoB (hyHKIIHIA;

* cmpoumbs 2paguxku JIUHEUHOU, K8aopamudHou @YHKyul, 00pamHol NnpOnOPYUOHATLHOCU,
dyuryuii suda y=a+(k/(x+b)), y=\x, y="\x, y=IxI;

* Ha npumepe K8aOpaMuyHoOU YHKYUU UCNOIb308amMb npeobpazosanus epaguxa yuxyuu y = f (x)
o5t nocmpoenust epaguxa gyuxkyuu y = af(kx+ b) + c;

* COCMABNAMb YPAGHEHUEe NPSAMOU NO 3A0AHHLIM YCIOBUSAM. NPOXOOsyel uepe3 08¢ MOUYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAWel Yepe3 OAHHYI0 MOYKY U NAPALIelIbHOU OAHHOU NPAMOLL;

* uccne0osams yHKYUIo no eé epaghuxy;

* HAXOO0UMb MHONCECMB0 3HAYEHUl, HYIU, NPOMENCYMKU 3HAKONOCMOSAHCMEA, MOHOMOHHOCMU
K8AOpAMuyHoOU (yHKYul,

* OnepupoBaTh Ha 6A30BOM YPOBHE MOHATHUSIMU: TTOCIIEAOBATENLHOCTD, apU(pMEeTHIECKast IPOTPECCHS,
reOMETPUYIECKas IIPOTPECCHs;

* pemath TMPOCTBIE 3aJa4d HA TPOTPECCHH, B KOTOPHIX OTBET MOXET OBITh TOJIYYeH
HEMOCPEACTBEHHBIM MOJCUETOM 0e3 mpUMeHeHHs HopMyIT;

* pewams 3a0ayu Ha apu@dMemuyecKyio u 2eoMempuieckyo npoepeccuro.

B noBceHeBHOM KU3HM U TIPU U3YUYEHHH APYTUX NMPEIMETOB:

* HCIONB30BaTh TI'paMKH pPEANBbHBIX TPOIECCOB W 3aBUCHUMOCTEH Ui OINpPENeNIeHUs] UX CBOWCTB
(HauOonpllIie W HAaWMEHBIINE 3HAYEHUS, MPOMEXYTKH BO3pacTaHMs U YObIBaHUS, o0OlacTu
MOJIOKHUTEIBHBIX ¥ OTPUIATEIbHBIX 3HAYEHUH U T. 11.);

* IICTIOJIb30BaTh CBOMCTBA TMHEHHOW PYHKIMH U €€ TpaduK MPH pEeUIeHUH 3a7a4 U3 APYTruX y4eOHbIX
PEIMETOB;

*  ULTIOCMPUPOBAMb C NOMOWDBIO 2pAPUKA  PEanbHYI0  3A6UCUMOCMb  UIU  NPOYecc Nno  ux
XapakxmepucmuKam;

* UCNONBL306AMb CBOUCMBA U 2PAPUK KEAOPAMUYHOU QYHKYUU NpU peulenuu 3a0ay u3 Opyeux
VUeOHbIX NPeOMemos.

TexcroBbI€ 321241

* Pematpe HecO)KHBIE CIOKETHBIE 3a/1a4X PA3HBIX THIIOB HAa BCE apU(PMETHIECCKHE TCHCTBUS;

* pemaTh MPOCTBIE U CLOMHCHbIE 3A0aAYU PA3HLIX MUNO0G, A MAKHCe 3a0ayl NOBbIUWEHHOU MPYOHOCMU,

* CTPOMTH MOJIENb YCJIOBHUS 3a7addl (B BUE TaOJIHIIBI, CXEMBI, PUCYHKA), B KOTOPOW JaHbI 3HAYCHUS
JIBYX U3 TPEX B3aMMOCBSA3aHHBIX BEJIMYMH, C LIEJIbIO MTOUCKA PEIICHUS 3a/laul; UCNOIb3084Mb PA3HbIE
Kpamkue 3anuci Kakmooenu MmeKCmog CLONCHBIX 3a0ay O NOCMPOEHUsT NOUCKOBOU CXeMblU peuleHUs
3a0ay;

* paziuuams MoO0elb MeKCma U MoOelb peuleHUuss 3a0ayu, KOHCMPYUposamv K OOHOU MOoOenu
PpewleHUs: HeCIOMHCHOU 3a0ayu paznvle MoOeau mekcma 3a0avu;




* OCYLIECTBJIATH CIIOCOO MOMCKA PEUIeHUs 3a/1ayl, B KOTOPOM PAacCyXkJICHHUE CTPOUTCS OT YCIIOBHUS K
TpeOOBAHUIO WM OT TPEOOBAHUS K YCIIOBUIO; 3HAMb U NPUMEHAMb 004 CnOCcoba NOUCKa peulenust 3a0ay
(om mpebosanus K yCio8uio u om yciosus K mpeoosanur);

* peraTh HEeCIOXKHBIC JTOTUIYECKHE 3a/1a9l METOJOM PACCYKICHUN, MOOeIUPOBAMb PACCYHCOeHUS NPU
noucKe peuilenus 3a0ay ¢ NOMOubio 2pag-cxemol,

* pewiamy n02udecKue 3a0auu PaHblMU CNnocoOaAMU, 8 MOM Yucie ¢ 08yMsA OIOKaMu U ¢ mpems
O10KAMU OAHHBIX ¢ NOMOWbLIO MAOIUY;,

* COCTaBIIATH IUTAH PEIICHUS 3a7auy; BBIICIATH JTANbl PEIICHUS 3aaUU U COOEPIUCAHUE KAANCOO20
amana;

* yMembv 8bIOUPAMb ONMUMANLHBIL MemoO peulenus 3a0auu U OCO3HABAMb 6blOOp Memood,
paccmampusams pasiuiHble Memoobl, HAX00UmMb Pa3Hble peuleHus 3a0adu, eclii 603MONCHO;

* QHATU3UPOBAMb 3aMPYOHEHUS. NPU PeUeHUU 3A0al;

* GLINOJIHAMb PA3IUYHbIE NPeoOPA308AHUSA NPEOTIONCEHHOU 3a0adu, KOHCMPYUPO8amy HOGble 3A0ayl
U3 OAHHOU, 8 MOM Yucie 0opammwle;

* UHMEPNPemuUpoB8ams 8blYUCIUMENbHBLE PE3YIbMAamyl 8 3a0aye, Ucc1ed08ams NOJYUeHHOe peuleHue
3a0ayi;

*  AHATU3UPOBAMb BCEBO3ZMOJNCHLIE CUMYAYUU B3AUMHO20 PACHONONCEHUS 08YX 00BbeKmos u
UBMEHeHUe UX XapaKxmepucmux HpU COBMECMHOM OBUNCEHUU (CKOpOCMb, 6peMs, pacCmosauue) npu
peuleHuy 3a0a4 Ha O08UNCEHUeO8YX 00HeKmMOo8 KaKk 6 0OHOM HANpAGIeHUlU, MAaK U 8 NPOMmuUEONONI0NCHbIX
HanpaeieHusx;

* 3HaTh pa3lIM4YHe CKOPOCTeH OO0BEKTa B CTOAYEH BOJE, MPOTHB TEUEHUS U MO TEUYCHUIO PEKU;
UCCIe008amb 8CEBO3MONCHbIE CUMYAYUU NPU PEUeHUU3a0ay HA O08UCEHUe NO peKe, paccmampueams
Pa3zHble cucmemsbl OMcyéma,

* pemiath 3a/J1a4d Ha HAXOXKJCHHE YaCcTH YKCIAa W YHCIA 10 €ro YacTH, peuiams paszHooOpasivie
3a0a4u «HA YaACmuy;

* pewamsv U 000CHOBbIGAMb CB0€ peuieHue 3a0a4 (8bloeisimb MamemMamuyecKylo OCHO8Y) Ha
HAX0JicOeHue Yacmu YUucida U Yyucia no e20 4acmu Ha 0CHO8e KOHKPEeMmHO20 cMblCld Opodu;

* HaXxOJUTh IMPOILEHT OT YHUCJIA, YUCJIO 1O €ro MPOIEHTY, MPOICHTHOE OTHOIICHHWE ABYX YHUCEII,
MPOLEHTHOE CHIYKEHHE WIIH MPOLEHTHOE MOBBILICHHE BETUYHUHBI;

* pewams 3a0auu HA NPOYEHMbl, 8 MOM YUCAE CLONHCHbIE NPOYEHMbL C 0OOCHOBAHUEM, UCHONIb3YS
PaszHvle cCnocoowl;

* peIIaTh, 0CO3HABAMb U OOBACHAMb UOSHMUYHOCHb 33]]a9 PA3HBIX TUTIOB (Ha paboTy, Ha TIOKYIIKH,
Ha JBIDKEHUE), CBS3BIBAIONINX TPHU BEIWYHMHBI, BBIACIATH 3TH BEJIMYMHBI M OTHOIIEHUS MEXIYy HHUMH,
APUMEHAMb UX NPU PeueHUU 3a0ay, KOHCMPYUpPo8ams cOOCMEEHHble 3a0ayU YKA3AHHbIX MUNOS;

* 81a0emb OCHOBHBIMU MEMOOAMU PeUeHUs 3A0a Ha CMeCU, CNIABbL, KOHYeHmpayuu,;

* pewamv 3a0auu NO KOMOUHAMOpPUKe U Meopuu GeposmHOCmell HAd OCHO8e UCNOIb308AHUS
U3YYUEHHBIX Memo008 U 000CHOBbIBAMb PEULeHUE;

* peuams HeCl0HCHble 3a0adu N0 MAmemMamuieckol cmamucmuxe;

* 061a0edamb  OCHOBHHIMU MEmMOOAMU PEeUeHUsl CIOHCEMHbIX 3a0ay.  apugmemuyecKum,
aneebpaudeckum, nepebopa 6apuaHmos, 2eoMempudeckum, paguueckum, NpuUMeHasms Ux 6 HO8blX No
CPABHEHUIO C U3VYUEHHBIMU CUMYAYUSX.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

* BBIJIBUTATh THIIOTE3bI O BO3MOXHBIX MPEACTbHBIX 3HAUCHUIX UCKOMBIX BEIMUYWH B 3aj7aue (JenaTh
MPUKUJIKY);

* 8blOenAMb NpU peuleHuU 3a0aiy Xapakmepucmuku paccmMampueaemol 6 3aoave cumyayuu,
OMIUYHBIE OM PeanbHbIX (Me, OM KOMOPbIX aOCMpasuposaiucs), KOHCMpYyUposams Hosble CUMyayuu ¢
YUEMOM IMUX XAPAKMEPUCMUK, 8 YACMHOCMU, NpU peueHuy 3a0aiy HA KOHYEHMpayuu y4umvléams
NJIOMHOCMb 8eWecmea;

* pewams u KOHCMpyupogams 3a0auu Ha OCHO8E PACCMOMPEHUs PEalbHbIX CUMYAyull, 8 KOMopbix
He mpeOyemcs MOYHbLL 8bIYUCTUMEILHBLU Pe3)IbImam.

CTaTucTUKA M Teopusi BEPOSITHOCTEI

* IMeTh Tpe/ICTaBICHHE O CTAaTUCTHYECKUX XAPaKTEPHCTHUKAX, BEPOSATHOCTH CITydaHHOTO COOBITHS,
KOMOHMHATOPHBIX 3a/1a4ax;

* pemraTh MPOCTEHIIIIe KOMOMHATOPHBIE 3329l METOJIOM MPSIMOTO M OpraHU30BAaHHOTO Mepedopa;

* IPEICTABIIATH JAHHBIE B BUIE TAOMUII, TUarpaMM, TpaduKoB;




* YuTaTh UH(POPMAIIHIO, IPEACTABICHHYIO B BHJI€ TaOIUIIBL, AUArpaMMbl, rpauka;

U3BJIEKaTh WH(POPMAIIKIO, TIPEACTABICHHYIO B TaOJIHIIAX, HA TUarpaMMax, rpagukax;

* OIpENIENSITh OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKN YHCIIOBBIX HA0OPOB;

* OIIEHUBAThH BEPOSTHOCTH COOBITHSI B MPOCTEHIIINX CITydasixX;

* UMETh MIPEJICTABICHHUE O POJIM 3aKOHA OOJIBIIKUX YUCEN B MACCOBBIX SIBJICHUSIX;

* onepuposamv NOHAMUAMU. CMOAOUambvle U Kpy2osble OUazpammbvl, mabauysbl OAHHLIX, CpeoHee
apugmemuuecxkoe, Mmeouara, Hauboabwiee U HAUMEHbUee 3HAYeHUsT BblOOPKU, paAsMax 6vlOOPKU,
oucnepcusl u cCmanoapmHuoe OmKIOHeHue, CIY4atHas U3SMeHYUeoCmy;

* cocmasnams mabauysl, CMpouUms OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHDIX,

* onepuposamv NOHAMUAMU. (HAKMOPUAL YUCAA, NEPeCMAHOB8KU U COYeMAanus, mpey2oIbHUK
Tackans;

* NPUMEHAMb NPABULO NPOU3BEOEHUS NPU PeUleHUU KOMOUHAMOPHBIX 3a0aY;

* onepuposamv NOHAMUAMU: CIVUAUHbLIL ONbIM, CAYYAUHBIL 8bIOOp, UCNbIMAHUe, JJeMEeHMApPHOoe
cayyaiiHoe cobvimue (Ucxod), Kiaccuweckoe onpeoenenue GepOSIMHOCMU  CLYYAUHO20 COObIMUS,
onepayuu Hao CIYYAUHLIMU COOLIMUAMU;

* NPedCcmasiams UHGHOPMAYUIO C NOMOWDBIO KpY208 Diiepa;

* pewams 3a0a4u HA 8bIYUCTIEHUE 8EPOSMHOCIU C NOOCYEMOM KOUYECMBA 8APUAHMOE C NOMOUBIO
KOMOUHAMOPUKU.

B noBce1HeBHOM KU3HHU M IPH U3YYEHHUH APYTUX MPeIMETOB:

* OIICHHMBATH KOJMYECTBO BO3MOXHBIX BAPHAHTOB METOAOM Tepedopa;

* UMETh MIPEJICTABICHHUE O POJIM MPAKTHUECKU JOCTOBEPHBIX U MATIOBEPOSATHBIX COOBITU;

* CpPaBHHMBATh OCHOBHBIC CTAaTHCTUYECKHE XAPAKTEPUCTHUKH, IO JIyYEHHBIC B TPOIECCE PEIICHUS
MPUKIIATHON 3a/1a4M, U3YUSHHSI PEAIbHOTO SIBJICHMUS,

* OIICHUBATH BEPOSTHOCTh PEATLHBIX COOBITUIN U SIBJICHUW B HECJIOXKHBIX CUTYAIIHSX;

* U3BJIEKATh, HMHTEPIIPETUPOBATH U Nnpeodpazosvieams NHHOPMAIUIO, TPEACTABICHHYIO B Ta0lIUIIaX,
Ha TMarpaMMax, rpaukax, OTpa)Karollyt0 CBOMCTBA U XapaKTEPUCTUKU peabHBIX POIIECCOB U SBICHUH;

* ompedenamv cmamucmuieckue Xapaxkmepucmuku 6blOOpOK no madauyam, ouazpammdam,
epaghuxam, 6blNOIHAMb CPABHEHUE 8 3AGUCUMOCTNU OM YellU peuleHUs 3a0adu;

* OYeHUBAMb BEPOSIMHOCb PEAlbHbIX COOLIMULL U S8eHULL.

HcTopusi MaTeMAaTHKH

* OnuchIBaTh OTAEIBHBIEC BHIIAIOIINECS Pe3yIbTaThl, IOJYyYEHHBIC B X0/I€ PA3BUTHSI MATEMAaTUKH KaK
HayKH;

* 3HaTh MPUMEPHI MATEMATHUECKUX OTKPHITHI U UX aBTOPOB B CBSI3U C OTEUECTBEHHOW M BCEMUPHOMN
UCTOpPHEH;

* IOHUMATh POJIb MATEMATHKH B pa3BuTUu Poccuu;

* Xapakxmepuzo8amo 6K1A0 BblOAIUWUXCI MAMEMAMUKO8 8 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHBIX
obnacmeltl.

MeToabl MATEMATHKH

* BroiOupaTe moaXoAsimuii M3ydeHHBIH METOJ JUISl PElIeHUs H3yYEeHHBIX THUIIOB MaTeMaTHYECKHX
3a1ad;

* MPUBOAMUTH MPUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B OKpY)KaoIled IeHCTBHUTENHLHOCTU U
IIPOM3BEACHUSIX NCKYCCTBA,;

* UCNONBL3YA U3YUEHHble MemOoObl, NPOBOOUMb OOKA3AMENbCMBO, 8bINOIHAMb ONPOBEPHCEHUE;

* 8bIOUPAMb U3YUEHHbIE MeMOObl U UX KOMOUHAYUY OIS peuleHUss MamemMamuyeckux 3a0ay;

* uUCnoIvL308amMb Mamemamuyeckue 3HAHUs Ol ONUCAHUS 3AKOHOMepHOCmel 6 OKpycaiouel
OeticmeumenbHOCMu U NPOU3BE0eHUsX UCKYCCMEA,

* npuUMeHAmb npocmeliuiue NPoSPAMMHble CPeOCmea U INEeKMPOHHO-KOMMYHUKAYUOHHBIE CUCTEMbl
npu peulenuy Mamemamuideckux 3a0au.

COJAEPKAHUE KYPCA AJITEBPBI B 7—9 KIIACCAX
(Coneprxanue, BBIICIEHHOE KYPCUBOM, U3yUaeTCs Ha YIiyOJIEHHOM ypOBHE)

Yucaa
Palll/IOHa.]Il)Hl)le qucJa. MHO)KeCTBO paHHOHaHBHBIX YqUCCII. CpaBHeHI/Ie paHI/IOHaJ'IBHBIX YqUCCII.
JleiicTBUS ¢ pallioHANBHBIMU YHUCTIaMHU. [Ipedcmasienue payuoHaibHo20 YUcia 0ecamuitol Opoobio.



HNppaunonanbubie yuciaa. [lorarue uppanmoHalibHOro yncia. Pacrmo3HaBaHue MppalMOHAIbHBIX
yrcen. [Ipumepsl nokaszarenscTB B anredpe. MppanuonansHocTs yncna 2 . [IpuMeHeHne B TeéOMETpHH.
CpasHenue uppayuonanoHulx yucen. MHodxcecmeo OeticmeumenbHuIX Yuce.

ToxnecTBeHHBIE NPe0OpPa30BaAHUSA

YucaoBble U OyKBeHHbIE BbIpaxKeHUA. BbpIpakeHHEe C NEPEMEHHOW. 3HAUYEHHUE BbIPAKEHUS.
[ToncranoBka BeIpaKEHUN BMECTO IEPEMEHHBIX.

Heabie Bbipamenus. CreneHb ¢ HaTypaslbHBIM TokazaTeneMm M e€ cBoiicTBa. [IpeoOpasoBanus
BBIPAXEHUM, COAepKalUX CTENEHHU C HAaTypalbHbIM IoKa3areneM. OnHousieH, MHOrowieH. JleiicTBus c
OJIHOWJICHAMH M MHOTOWIEHaMU (CIOXEHHE, BBIYMTaHHE, YMHOXEHHE). DOopMylbl COKpAIIEHHOTO
YMHOXKEHHS: pa3HOCTh KBaJpaToOB, KBaJApaT CyMMBbl U KBaJApaT pa3sHOCTH. Pa3noxkeHne MHOTrowieHa Ha
MHOKUTEJIM: BBIHECEHHE OOLIEr0 MHOXUTENS 3a CKOOKHU, 2pYnnuposKka, npumeHenue Gopmyn
CoKpawjénnoco ymuoodicenus. Keaopammuwiti mpéxunen, pasnodcenue KeaOpamuHo2o mMpéXUIeHa Ha
MHOdCUmMenu.

Jlpo0HO-pauuoHa bHble Bbipakenus. CTeneHb ¢ eabIM NokaszareneM. [IpeobpazoBanue aApoOHO-
JUHEHHBIX BBIPAKEHUI: CIIOKEHUE, YMHOXEHHE, JeleHue. Aneeopauyeckas Opodw. [lonycmumovle
3HAYEHUs. NepeMeHHbIX8 OpPOOHO-payUOHANbHBIX ebipadxcenusax. Cokpawjenue aneebpaudeckux Opooell.
Ilpuseoenue ancebpauueckux opooeii k obwemy snamenamento. /leticmsus ¢ aneeopaudeckumu Opoosamu.
CllodIceHUe, BblUUMAaHUe, YMHOdNCeHUe, 0eleHue, 8036edeHue 6 cmenenv. lIpeobpazosanue @vipadicenuil,
cooeparcauux 3HaK Mooyl

KBagparuble kopHu. ApudMmeTHYecKHil KBaJpaTHbIM KopeHb. [IpeoOpa3oBaHue BbIpaKeHUH,
coJiepXKalliX KBaJpPaTHbIE KOPHU: YMHOXKEHHUE, JI€JICHUE, BBIHECEHHUE MHOMXHUTENS U3-10JI 3HAKa KOPHS,
8HeceHue MHOMCUmessi NOO3HAK KOPHSIL.

YpaBHeHMS M HEPABEHCTBA

PaBencrBa. UncioBoe paBeHcTBO. CBOMCTBA YHCIIOBBIX PAaBEHCTB. PaBEHCTBO C epeMeHHOM.

YpaBuenusi. Ilonsatus ypaBHeHUS U KOpHsS ypaBHEHUs. [Ipeocmasnenue O paBHOCUILHOCMU
ypasuenuti. Obracmo onpedeneHus ypaguerus (001acms 00NYCMUMbBIX 3HAYEHUL NEPEMEHHO).

JIuHeiliHOe ypaBHeHHe M ero KOpPHM. PenieHue JNMHEWHBIX YpaBHEHUU. Jluweuinoe ypasHenue c
napamempom. Konuuecmeo xopueti nunelinozoypasHenus. Pewenue nunelinvlx ypasnenuil ¢ napa
Mempom.

KBaagpaTtHoe ypaBHenume u ero kopuu. KsampatHeie ypaBHeHus. HemonHble KBajapaTHBIC
ypaBHeHUsA. JIUCKpUMHHAHT KBaJpaTHOro ypaBHeHUs. Popmyrna KOpHEH KBaJIpaTHOTO YpaBHEHHS.
Teopema Buema. Teopema, obpamnas meopeme Buema. Pelnienne KBaapaTHBIX ypaBHEHHI:
UCTIONIb30BaHue (HOPMYIBI I HAXOXKICHUS KOPHEU, cpagpuueckuti Memoo peuieHus, pasiodceHue Ha
MHOXMCUmenu, noooop KopHell ¢ UCNONIb308aHueM meopemvlBuema. Konuuecmeo kopheil K8aopamuozo
VpasHeHus 8 3A8UCUMOCMU ome20 Ouckpumunanma. bukeadpamuvie ypasnenus. Ypasnenus,
c8005UUeCaK TUHEUHbIM U KeaopamHuiM. Keadpamuvle ypasnenus ¢ napamempom.

/IpoGHo-panuOHA/IbHBIE YypaBHeHUsl. PemieHue mpocTedmux IpoOHO-TMHEHHBIX YpaBHEHUU.
Pewenue opobno-payuonanvnvix ypasnenuti. Memoowvl pewienusi ypagHeHuil: Memoobl pPAGHOCUTbHBIX
npeobpazosanuii, Memoo3ameHvl nepemMeHHol, epaguueckuti memod. Hcnonvsosanue ceovicms @yHKyuil
npu pewenuu ypasnenuti. Ilpocmeiiwue uppayuonanshuie ypasuenus euda \f (x) = a, Nf (x) = Vg (x) .
Vpasnenus suoa x"= a. Ypasnenuns yenvix uuciax.

Cucrembl ypaBHeHMil. YpaBHEHUE C JABYMs IepeMeHHbIMH. JIMHEWHOEe ypaBHEHHE C JBYMs
nepeMeHHbIMH. [Ipamas Kkak epaguueckas uHmepnpemayus JUHEUHO20 YPABHEHUs ¢ O08YMs
nepemeHHbIMU.

[TonsTue cucremsl ypaBHEHUN. Pemenne cucteMbl ypaBHEHU. MeTObI peLIeHUsI CUCTEM JIMHEUHBIX
YpaBHEHUU C JBYMsI MEPEMEHHBIMU: epaghuuecKuti mMemoo, Memoo ClOHCeHUsA, METOJ| TOJCTaHOBKH.
Cucmembl TUHEUHBIXYDABHEHULL C NAPAMEMPOM.

HepaBencrBa. UYucnoBele HepaBeHcTBa. (CBOHCTBa  YMCIOBBIX  HepaBeHCTB.  [IpoBepka
CIIpaBEUIMBOCTH HEPABEHCTB MpHU 33JaHHBIX 3HAUYEHUSIX MEpEeMEHHbIX. HepaBeHCTBO ¢ MepeMEeHHOM.
Ctporre u HecTporue HepaBeHCTBA. (QonacmbonpeodeiieHus HepageHcmea (06aacmev O0O0NYCMUMbBIX
3HAYeHUl nepemMeHHOl).

Pemenue nuHeliHbIX HEpaBeHCTB. KeadpamHoe HepaseHcmeo u e2o peuienus. Pewenue keaopamuuix
HepaseHcma: UCNONb308AHUe CEOUCME U cPAPUKA KEAOPAMUYHOU QYHKYUU, MemOoO UHMEP8anos. 3anuch
peutenus KeaopamHno20 HepaseHcmed. Pewenue yenvix u OpoOHO-payUuOHAIbHLIX HEPABEHCE MEMOOOM
UHMEPBAOs.




CucreMbl HepaBeHCTB. CUCTEMbI HEPABEHCTB ¢ OJHOM NMEpeMEHHOM. Pelenue cucreM HEpaBEeHCTB
C OJTHOM MEPEeMEHHON: JINHEHHBIX, K8AOPAMHDBIX.

N300pakeHre pemieHus CUCTEMbl HEPABEHCTB Ha YHCIIOBOM MPSMON. 3amUChPEIICHUS CHCTEMBI
HEpPaBEHCTB.

DYHKIUHA

IlonsaTne ¢QpyHkuum. /[ekaproBbl KOOpAMHATHI Ha IUIOCKOCTH. DOpMUPOBAaHME INPEACTABICHUN O
MeTanpeMETHOM MOHATHH «KOOpAUHATB). CrocoObl 3a1anus GYHKIUI: aHATUTUYECKU, rpa@uuecKuid,
tabnmuHbid. ['paduk Gyakuuu. [pumepsr GyHKINHA, TOTy4aEMBIX B MIPOIIECCE UCCIEAOBAHUS PA3TUIHBIX
peallbHBIX MPOIIECCOB U pelieHus 3ajad. 3HaueHue QyHkuuu B Touke. CBoiicTBa (QyHKIMIL: 001acThb
OTIpeIeNIeHUs], MHOKECTBO 3HAYEHUH, HYIH, MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, YEMHOCMb/HEYEMHOCb,
IPOMEXKYTKH BO3pAcCTaHMs U YObIBaHUA, HauOoOJbIllee U HaUMEHbIee 3HaueHus. MccnenoBanue GyHKIMN
no e€¢ rpaduky. lIpedcmasnenue 06 acumnmomax. Henpepvienocmo @ynxyuu. Kycouno 3aoannvle
Gdynxyuu.

Jluneiinaa ¢pynkuus. CpoiictBa u rpaduk JuHEHHON (yHKUUU. YTIOBOW KOI(P(OUIMEHT MPSIMOA.
Pacnonokenue rpaduka JUHEHHOM (YHKIMHM B 3aBUCUMOCTH OT €€ yriaoBoro kKoddduuueHTa u
cBoOOMHOTO uJieHa. Haxoowcoenue kodppuyuenmos nuHeliHou GYHKYUU NO 3A0AHHBIM YCIOBUAM.
npoxodicoeHue NpsamMoul yepes 08¢ MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXONCOeHUe NPIMOU yepes
OAHHYI0 MOYKY U NAPALIENbHO OAHHOU NPAMOII.

KBagpaTuunas ¢ynkuus. CoiictBa u rpaduk kBagparuunoil GpyHkiuu (napadomnst). [locmpoenue
epaguxa xeaopamuyHou Gynkyuu no mouxkam. HaxoxneHwe Hyneld KBaApaTUYHON (QYHKIHUH,
MHOJCECm8ead 3Ha4eHUll, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMEIHCYMKO8 MOHOMOHHOCIU.

OO6paTHasi nponopuuoHaIbHOCTh. CBolicTBa QpyHKIMM y=Fk/Xx. [ MmepOona.

I'padpuxn pynkumii. /lpeobpazosanue epagurxa ¢yuxkyuu y = f (x) ora nocmpoenus epaguxos
dyuryuii suda y = aflkx+ b) + c. Ipaduru Gynxyuii y=a+(k/(x+b)), y=\x, y="\x, y=IxI.

IMocaenoBaTeqbHOCTH M mporpeccur. YucnoBas moOCIeI0BaTENbHOCTh. [IprMepsl 4YMCIOBBIX
nocienoBaTeNbHOCTeH. beckoHeuHble TMOCieoBaTebHOCTH. ApH]MeTHdeckass Tmporpeccust u e
cBoiictBa. ['eomerpuueckass mporpeccus. Dopmyra obdwe2o0 uieHa U CYMMbl N NEPEblX UJeHO8
apugpmemuueckouu ceomempudeckou npozpeccuil. Cxo0auasncs 2eomempuieckas npocpeccus.

Penienne TeKCTOBBIX 32124

3agaun Ha Bce apudmernyeckue aeiicTBHA. PemeHne TEKCTOBBIX 3anad apu(METHUECKUM
crocoboM. lMcmonp3oBaHue TaOIMIl, CXEM, YEpTeXeH, OPYrHX CPEICTB MPEICTaBICHUS NAHHBIX MpU
pelIeHnH 3a/1a4.

3ajaud HAa TMOKYNKH, JBH:KeHHe W PpadoTy. AHaAIM3 BO3MOXHBIX CHUTyalluii B3aUMHOTO
pacroyio)keHus OOBEKTOB MpPH WX JABMKEHHH, COOTHOWICHHS OOBEMOB BBIMOIHSIEMBIX pPabOT IpHU
COBMECTHOH paboTe.

3ajgauM Ha 4YacTH, A0JIH, MPOLEHThI. Pemenne 3a1a4 Ha HAXOKJCHUE YacTH YKCIia U YHCia 0 ero
yactu. Pemenue 3a1a4y Ha IpoueHTH! U 1oyu. [IpuMeneHe nponopuuii npyu pereHuy 3a/1au.

Jloruveckue 3agaun. Pemienue noruueckux 3afad. Pewenue 1o2uieckux 3a0a4 ¢ NOMowbio epaghos,
mabauy.

OcHoOBHBbIE MeTOJbI pelleHHs] TeKCTOBBIX 3aJa4: apudMeTHUeCKui, anreOpandeckuid, mepedop
BapuaHTOB. [lepguynvie npeocmasienus o OpYeUXMEmooax peuleHus 3a0ay (2eomempuyecKue u
epaghuueckue memoowl).

CTaTucTHKA U Teopus BepoOATHOCTEH

Cratucruka. TabnuyHoe M rpaduueckoe NpPEACTAaBIEHUE JaHHBIX, CTOJOYAaThle M KpPYroBbIE
qUarpamMmbl, rpa@ukd, MPUMEHEHUE JuarpamMM H rpauKOB 7S OMUCAHHS 3aBUCUMOCTEH peatbHBIX
BEJIMYMH, H3BJIICUCHNE WH(POpMAIMK U3 TalOJwIl, quarpaMM u rpadukoB. OnucareiabHbIe CTATUCTHYECKHUE
NoKa3aTead YHCIOBBIX HAOOpOB: cpelHee apuMeTHdecKoe, Meouarda, HaubOousblllee M HauMEHbIlee
3HaueHus. Mepbl paccemBaHuA: pa3Mmax, oucnepcusu cmanoapmuoe omkioHenue. CaydaitHas
U3MEHYMBOCTh. VI3MEHUMBOCTH MNpH M3MEpeHMsX. Pewaowue npasura. 3axonomepnocmu 8
U3MEHYUBLIXBETUYUHAX.

Cayuaiinble co0bITusl. CnydaiiHbIe OMBITH (IKCTIEPUMEHTBI), DJIIEMEHTAPHBIE CIIYYaliHbIE COOBITUS
(ucxomer). BepositHOocTH dnemMeHTapHBIX COOBITUNA. COOBITHS B CIy4allHBIX OJKCIHEPUMEHTaX |
ONaronpusATCTBYIOIIME 3JEMEHTapHble coObITHA. BeposTHOocTH ciay4alHbIX COOBITHH. ONBITBI C
PaBHOBO3MOKHBIMH ~ DJIEMEHTAPHBIMH ~ COOBITHsIMH.  Kilaccmyeckre  BEpOSITHOCTHBIE — OTBITHI  C
UCIIOJIb30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvimuii ¢ nomowppilo ouazpamm Jiliepa.




IIpomusononoocuvie  cobvimus, 00veOuHenueu nepecedenue coovimuu. Ilpasuno  crnoxcenus
sepossimuocmeii. Cayuaunsiiievioop. Ilpeocmasnenue skcnepumenma 6 eude Oepesa. Hezasucumoie
cobvimus. YmHoocenue eeposmuocmell Hezasucumvix cobvimuil. Ilocnedosamenvuvie HezasUCUMbIE
ucneimanus. TlpeacTaBieHne 0 HE3aBUCUMBIX COOBITUSX B KU3HU.

DJjieMeHTbl KOMOUHATOPUKM. [Ipasuno yMHOOICEHUs, NepPecmaHosKy, ¢axmopuanr Yucia.
Couemanusa u uucno couemanuu. Popmyna uucia couemanuu. ITpeyeonvnuk Ilackans. Onvimul ¢
OONBUUM YUCTIOM PABHOBO3MONCHBIX INEMEHMAPHBIX cobbImull. Beiuucnenue éepoamuocmeti 8 onvlmax ¢
npumenenuem KomoOuHamopHwvlx @opmyn. Hcnwimanua bepuynnu. Ycnexu wneyoaua. Beposmuocmu
coovimuil 8 cepuu ucnstmanuti bepnynu.

Cayuaiinble BeJUYMHBbI. 3HAKOMCMBO CO CAVHAUHLIMU BEIUYUHAMU HA NPUMEPAX KOHEYHbIX
OUCKpemHbIX CyYauHvlx eenudun. Pacnpedenenue eeposmmuocmeri. Mamemamuyeckoe odcudanue.
Csoticmea mamemamuuecko2o oxcuoanus. llonamue o 3akone 601bUUX HUCE.

TEMATHUHYECKOE IINIAHUPOBAHUE
Temartndeckoe IaHUPOBAHKE TI0 anredpe s 7-9 KIIacCOB COCTABIICHO C y4eTOM paboueit

porpaMMsbl BociuTanus. BocnutaTenbHbli OTEHIIMAT JaHHOTO Y4eOHOTro npeaMera 00ecrneynBaoT
peaTM3aIvIo CISAYIONUX IEJIEBBIX TPUOPUTETOB BocruTaHus o0ydaronmxcs O0O:

IeneBoii npuopurter Bocnutanusi Ha ypopae 000 Ne B Teme

Co3aanue 0JAaronpuATHLIX VCJIOBHH JJS1 PA3BUTHS COIMAILHO
3HAYHMBIX OTHOIICHNH IIKOJLHUKOB H, IPEKIE BCEro, NEHHOCTHLIX
OTHOIICHUH:

— K TPYAY Kak OCHOBHOMY CIOCOOY JOCTHKEHHS >KU3HEHHOTO 1
OJaromoydrsi 4emoBeKa, 3aJI0Ty €ro YCHEITHOro Mpo(hecCHOHATIBLHOTO
CaMOONPEICIICHNS U OIYIIEHUS! YBEPEHHOCTH B 3aBTPAIIIHEM JHE

— Kk cBoeMy OTtedecTBy, CBOEH Masioil u 6ombioil PoauHe kak Mecry, 2
B KOTOPOM YEJIOBEK BBIPOC W TIO3HAN TMEpBbIE PaJOCTH U HEYyJIauu,
KOTOpas 3aBellaHa eMy NpeaKaMu U KOTOPYIO HY>KHO oOeperarb

— K 3HAHUSAM KaK MHTEJUICKTYyallbHOMY pecypcy, 00eceunBarIemMy 3
Oyyliee 4enoBeka, Kak pe3yabTaTy KpOIOTINBOIO, HO YBIEKATEIBHOIO
y4eOHOTro Tpyaa

— K 3JI0pPOBBIO KaK 3aJIOTy JOJIOW M aKTUBHOW KU3HU YEJIOBEKA, €ro 4
XOPOUIET0 HACTPOEHHUs ¥ ONTUMUCTUYHOIO B3IJIsa HA MUD

— K camuM ce0e  Kak  Xo3sie€BaM  CBOeH  CyabOBI, 5
CaMOOTIPEIENSIOIINMCS u camMopean3yIuMCs JUYHOCTSIM,
OTBEYAIOIIUM 33 CBO€ COOCTBEHHOE OyayIee

7 Kjacc
HasBanue rimaBel 100% 70% 30% LI1B
(ueneBoit mpuopuTET
BOCIIMTAHUSA)
No
JpoOu 1 mpoLeHTHI 11 8 3 1,2,3.4,5
[Tpsimast u oOpaTHas 8 6 2 1,2,3,4,5
MIPOTIOPITMOHAITBHOCTD
Beenenue B anredpy 9 6 3 1,3,4
YpaBHeHUs 10 7 3 1,3,4,5
Koopaunats! u rpaduku. 10 7 3 1,2,3,4,5
CBolicTBa CTENIEHU C HATYPaJIbHBIM 10 7 3 1,3,4
IoKa3aTeyieM
MHorouseHbl 16 11 5 1,3,4
Paznoxxenne MHOTOYICHOB HA MHOKHTEIIH 16 11 5 1,3,4
YacroTa 1 BEpOATHOCTb. 7 5 2 1,2,3,4,5




IloBTOpEeHune 5 3 2 1,2,3,4,5

Hroro 102 71 31

8 kaacce

Anrebpanyeckue 1poou 20 14 6 1,3,4
KBasnpaTHble KOpHU 15 10 5 1,3,4
KBanpaTHbie ypaBHEHUS 19 14 5 1,3,4
CucreMbl ypaBHEHHI 20 14 6 1,3,4,5
DOyHKIHUH 14 10 4 1,2,3.4,5
BeposaTHOCTh U cTaTUCTHKA. 9 6 3 1,2,3,4,5
IToBTOpEHME 5 3 2 1,2,3.4,5

Htoro 102 71 31

9 kyacc

HepaBencrtpa 18 13 5 1,3,4
KBaaparnunas QyHkius 19 14 5 1,3,4
VYpaBHEHUS U CUCTEMBI YPaBHEHUH. 26 18 8 1,3,4,5
Apudmernueckas 1 reoMeTpUIecKas 18 13 5 1,3,4,5
MIPOTPECCHH.
CraTucTuka U BEpOATHOCTD. 9 4 1,2,3,4,5
O06o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 12 4 1,2,3,4,5

Htoro 102 71 31
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