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[Tpunoxenue Ne 8

Kk OCHOBHOI 00pa30BaTENIbLHOM MpOrpaMme
OCHOBHOTO 00111eT0 00pa3oBaHus

MAOY - COIII Ne 148 (HoBast pegakuus),
yrBepkaeHHoM [Tpukazom Ne 86-O ot 01.12.2017 r.

Pabouast nporpamma

[Ipenmer Anrebpa
Knaccst 7-9
CocraBurenu lNanumzsuosa I'. 1., Hemuposckas U. A., Hucensckas H. 1.

Pabouas mporpamma o anredpe cocrapiieHa B coorBeTcTBuu ¢ O3 "OO6 o6pazoBanuu B Poccuiickoit @eaepanuu” N 273 ot 29.12.2012 r. (c uzme-
HEHMsIMH), TpeboBaHusAMU DeepaabHOr0 rocyJ1apcTBEHHOr0 00pa3oBaTeNbHOIO CTaHJapTa OCHOBHOI'O OOIIEro oO0pa3oBaHMs, YTBEP)KICHHOI'O MPUKAa30M
MunuctepcrBa o6pazoBanus U Hayku Poccun ot 17.12.2010 roga N 1897, ¢ usmMeHneHnusMu, yrBepkaeHHbIMU npukazoM Ne 1577 ot 31.12.2015 r., OcHoB-
HOM 00pa30BaTeIbHOM MPOrpaMMOi OCHOBHOTO 0011ero o0pa3oBanus (HOBas peaakius), Y4ueoHbM mianoM MAOY - COII Ne 148.

OnHOM U3 OCHOBHBIX 11eJIel U3YUEHUsI MaTEMaTHKH SIBJISIETCS Pa3BUTHE MBILUICHUS, IPEXKIE BCero popMUpoBaHUs aOCTPAKTHOTO MBIIIICHUSI.

B mporiecce n3yuenus MaTeMaTUKH Takke (GOPMHUPYIOTCS U TaKWe KauyecTBa MBIIIIEHUS, KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTh U KPUTHYHOCTD.

C ToukM 3peHMs] BOCIIUTAHUS TBOPYECKOM JINYHOCTH, OCOOEHHO Ba)XHO, YTOOBI B CTPYKTYPY MBIIUIEHUS YYaIMXCS, KPOME aJrOPUTMHUYECKUX
YMEHHM M HaBBIKOB, KOTOpPbIE COPMYIUPOBAHBI B CTAaHAAPTHBIX MpaBWiIax, ¢GopMylax M alrOpUTMax JEHCTBUM, BOILIM IBPUCTHUECKHE MPUEMBI KaK
o01iero, Tak M KOHKPETHOTO XapakTepa. OTH NpUEMBI, B YaCTHOCTH, (OPMUPYIOTCS NPHU IMOMCKE PEIIEHUs 3a/ay BBICIIUX YpPOBHEH CiOXHOCTH. Jlis
aJanTanyuy B COBPEMEHHOM HH(DOPMAIIMOHHOM O0IIIeCTBE BAXKHBIM (haKTOPOM SIBISiETCS (POPMUPOBAHHE MATEMAaTHYECKOTO CTHUIISI MBIIIUICHHSI, BKIIFOYAIOIIEe
B ce0sl UHIYKIIUIO U IeAYKINI0, 0000IIeHre U KOHKPETU3AINIO0, AaHAJIU3 U CUHTE3, KJIACCU(UKALIMIO U CUCTEMATHU3alIHNI0, a0CTparupoBaHUE U aHAJIOTHIO.

W3zyuenue npeametHoi obiaactu "MaremaTnka 1 nHGoOpMaTUKa" JOHKHO 00€CIeUnTh:

OCO3HaHHE 3HAYEHMsI MATEMaTUKH U NTHPOPMATUKHU B TIOBCETHEBHOM KU3HU YEJIOBEKA;

(dhopMUpOBaHHE TIPEJICTABICHHUA O COITUANBHBIX, KYIbTYPHBIX U UCTOPHUYECKHUX (PaKTOpaX CTAHOBJICHHSI MaTEMaTHYECKON HAYKH;

MMOHMMAaHHE POJIN UHPOPMAIIMOHHBIX MPOIECCOB B COBPEMEHHOM MHUPE;
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(dbopMupOBaHKE TPEICTABICHUI 0 MATEMAaTHKE KaK YacTH OOIICUEIOBEYECKOM KYIIbTYPhI, YHUBEPCAILHOM SI3bIKE HAYKH, TO3BOJISIONIEM OMUCHIBATD
Y U3y4aTh pealibHbIe MPOIECCH U SIBJICHHUSL.

B pesynbrare nzyuenus npeaMetHoi obnactu "MateMaTrka v nH(pOpMAaTHKA" 00yJarorecs: pa3BUBAIOT JIOTHYECKOE U MAaTEMAaTHIECKOE MBIIILIE-
HHE, [TOJTyYaroT MPECTaBICHHE O MATEMAaTHYECKUX MOJICIISX; OBJIAICBAIOT MATEMATHUECKUMH PACCYKICHUSAMHU; YIaTCs IPUMEHATh MaTeMaTHIECKHE 3HAHUS
IPU PEIICHUH PA3IMYHbIX 3a/a4 U OICHUBATh MOJYYEHHbBIE PE3YJIbTAThI;, OBJIAJCBAIOT YMEHHUSAMHU pPEIICHHs y4eOHBIX 3aa4; pa3BUBAIOT MaTEMaTHUYCCKYIO
MHTYHIIMIO; MTOJIYyYaroT MPeCTaBIeHHEe 00 OCHOBHBIX MH(POPMAIIMOHHBIX MTPOLECCaX B PEATBHBIX CHTYaIUsX.

1. Ilianupyemble pe3yabTaThl OCBOEHHS MpeIMeTa

W3yuenune anreOpbl MO JaHHOM IporpaMMe CHocoOCTBYET (DOPMUPOBAHHMIO y YYALIMXCS JMYHOCTHBIX, MeTalpeAMeTHBIX U HNpeIMeTHBbIX
pe3yJabTaToOB OO0YyYeHHUS, COOTBETCTBYIOIIMX TpPEOOBAaHUAM (enepalbHOro TOCYAapCTBEHHOTO O0pa30oBaTEIbHOrO CTaHAapTa OCHOBHOTO OOIIEro
oOpazoBaHwUs.

JIN4HOCTHBIE Pe3yJIbTATHI:

® BOCIHUTAaHUE POCCUMCKON I'PAKIAHCKOW MACHTUYHOCTHU: NAaTPUOTU3MAa, YBaXeHMs] K OTedecTBy, OCO3HAHUS BKJIaJa OTCUECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOI HAyKU;

® OTBETCTBEHHOE OTHOIICHHE K YYCHHUIO, TOTOBHOCTh U CLIOCOOHOCTh 00YYArOIINXCS K CAMOPA3BUTHIO U CAaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMU
K 00y4eHMIO U TIO3HAHUIO;

® OCO3HaHHBIN BBIOOp U MOCTPOEHUE JaJIbHENIIEH NHANBUIYATbHON TpaeKTOpUU 00pa3oBaHUs Ha 0a3e OPUEHTUPOBKU B MUpPE MpodeccHil u mpo-
(deccroHaNbHBIX MPEANOYTEHUN ¢ YUETOM YCTOWYUBBIX [TO3HABATEIIBHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (DOPMUPOBAHMS YBAXKUTEIILHOTO OTHOILIEH US K TPY-
1y, pa3BUTHE OIbITA Y4aCTUs B COLUAIBHO 3HAYUMOM TPYAE;

® yMEHHUE KOHTPOJIMPOBAThH MIPOLIECC U PE3YJIbTAT YUEOHON U MaTeMaTHUYECKON AeSTeIbHOCTH;

® KPUTUYHOCTH MBIIUICHUS, THUIIMATUBA, HAXOIUYMBOCTh, aKTUBHOCTb IIPH PEIICHUH MATEMATHYECKUX 3aa4.

MeTanpeamerHblie pe3yabTaThbl:

® yMEHHE CAaMOCTOSTENILHO ONMPEAEIATh eI CBOEro 00yueHHsl, CTaBUTh U (YOPMYyITUpPOBATh Ui ceOs HOBBIE 331a4M B yu€0e, pa3BUBAaTh MOTUBBI U
MUHTEPECHI CBOEH MTO3HABATEIILHOU IEATEIbHOCTH;

® YMEHHE COOTHOCUTH CBOM JCHCTBHUSA C IJITAHUPYEMBIMU PE3YJIbTaTaAMH, OCYIIECTBIATh KOHTPOJb CBOEH JEATEIBHOCTH B IPOLECCE NOCTHKEHHS
pe3ynbTara, OnpenessaTh clocoObl IeHCTBUN B paMKaX MPeaoKEHHBIX YCIOBUN U TpeOOBaHMM, KOPPEKTUPOBATh CBOM JEWCTBUS B COOTBETCTBUHU C M3Me-
HAIOLIENCS CUTYyaluen;

® yMEHHUE ONpPENeNITh MOHATH, CO3AaBaTh 0000IEHNs, YCTaHABIMBATh aHAJIOTUH, KJIacCU(ULIUPOBATh, CAMOCTOATEILHO BIOMPATh OCHOBAHUS U
KPUTEPHHU IS KIacCU(UKaIIHY;
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® YMCHHC yCTAHABJIMBATh MPUYMHHO-CJICICTBCHHBIC CBSI3HM, CTPOUTH JIOTHYECKOE PACCYKICHHE, YMO3aKIOYCHUE (MHIYKTUBHOE, JICIYKTHBHOE M
10 AaHAJIOTHH) U JIEJIaTh BHIBOJIBI,
® pa3BUTHEC KOMIICTCHTHOCTH B 00JIaCTH MCITOJIb30BaHUS HH- (DOPMAIIHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA,
e [IepBOHAYAIbHBIC MPEACTABICHUS 00 UACIX U O METOJaX MAaTeMAaTUKH KaK 00 YHHBEPCAJIbHOM SI3bIKEC HAYKH U TEXHUKH, O CPEIACTBE MOCIUPO-
BAHUS ABJIEHUN U MPOLIECCOB;
® yMCHHE BUJICTh MATEMATHUYECKYIO 33]]auy B KOHTEKCTE POOJIEMHOM CUTYaIlK B JJPYTUX TUCIHUIUIHHAX, B OKPY)KAIOIICH KU3HH;
® yMCHHE HaXOIWTh B PA3JIMYHBIX HCTOYHHKAX MH(OPMAIIHIO, HEOOXOIUMYIO JUIsl PEIICHUs MaTEMAaTHYECKHX 3314, U TPEICTABIIATh €€ B TIOHST-
HOU (hopMe, IPUHUMATD PEUICHHUE B YCIOBUSIX HEMOIHON WM N30BITOYHOMN, TOYHOW WIIM BEPOSITHOCTHOM MH(POPMAIINH;
e yMEHHE MMOHMUMATh M MCIOJIb30BATh MATEMATUYCCKHE CPEACTBA HAIATHOCTH (TpaduKH, TaOIHIbI, CXEMBI H JP.) JJIS HWJUTIOCTPAIIUH, HHTEPIIPe-
TalMH, apTyMCHTAIUH,
® YMCHHUE BBIJBUTaTh TUIIOTE3bI TP PEIICHUHU 3aa4H, TIOHUMATh HEOOXOAUMOCTh UX IPOBEPKH;
¢ [MOHMMAaHHUE CYIHOCTH aJTOPUTMHUUCCKUX MPEAMUCAHUI U YMEHHE JCHCTBOBATh B COOTBETCTBHH C TPEIOKECHHBIM aJITOPUTMOM.
IIpeaMeTHbIEe Pe3yabTaThI JODKHBI OTPAXKATh:
1) bopmupoBaHKe MPEACTABICHUI O MaTEeMaTHKE KaKk O METOJE MO3HaHHs JCHCTBUTEIBHOCTH, MO3BOJISAIOIIEM ONMUCHIBATD M M3y4aTh PeabHbIC
IPOIIECCHI U SIBIICHUS;
2) OCO3HAHUE POJIM MAaTEMAaTHKH B pa3BUTHH Poccuu U Mupa,;
3) BO3MOKHOCTD ITPUBECTH NMPUMEPHI U3 OTCUESCTBCHHOM M BCEMUPHON HCTOPUU MaTEMATUYECKUX OTKPBITHIA U X aBTOPOB,;
2) pa3BuTHE YMEHHI pabOTaTh ¢ y4eOHBIM MaTEMATUYCCKHM TEKCTOM (aHAJIM3UPOBATh, H3BJIEKATh HEOOX OJJUMYI0 HH(POPMAIIHIO), TOYHO U TPaMOT-
HO BBIpa)kKaTh CBOU MBICIIH C TIPUMEHEHUEM MaTeMaTHUECKOW TEPMUHOJIOTHH U CHMBOJIMKH, TIPOBOIUTH KJIaCCH(HUKAIINH, IOTHIECKHE 0OOCHOBAHUS, JOKa3a-
TEJIbCTBA MATEMATUYCCKUX YTBEPKICHUI:
- ONCPUPOBAHKE MOHATUSIMH: MHOXKECTBO, 3JIEMEHT MHOXECTBA, MOJIMHOKECTBO, MTPUHAICKHOCTh, HAXOXKICHUE TepecedeHrs, 00beTUMHEHUS 10/
MHOYECTBa B MPOCTEHINNX CUTYAIHIX;
- pellicHHE CIOKETHBIX 3a/1a4 Pa3HbIX THUIIOB Ha Bce apu(METHUCCKHE JCHCTBHUS;
- IpUMEHEHHE croco0a MoMcKa PEelIeHHsI 3a]1a4i, B KOTOPOM PACCYXKICHUE CTPOUTCS OT YCIIOBHS K TPEOOBAHUIO WK OT TPEOOBAHMSI K YCIIOBHIO,
- COCTaBJICHHE IIJIaHA PEIICHHs 3a/Ja4M, BBIICICHUE DTAMOB €€ PEIICHUs, HHTEPIPETAIIUS BIYUCIUTEIbHBIX PE3yIbTaTOB B 3ajaue, UCCICTOBAHHE
MOJIYYCHHOTO PEIICHHUSI 3a]1aUH;
- HaxOJKJIEHUE MPOIIEHTA OT YKCJa, YUCIa MO MPOIEHTY OT HEro, HaXOKIACHUS MPOICHTHOTO OTHOIICHHUS JABYX YHCEI, HAXOKICHUS MPOICHTHOTO
CHIDKEHHUSI WJIH TIPOIICHTHOTO TTOBBIIICHUS BEJTUUNHBL;
- pellcHHe JIOTHYECKHX 3a/1a4;
3) pa3BuTHE TPEACTABICHUN O YHCIE M YUCIOBBIX CUCTEMaxX OT HATYypPaJIbHBIX JO JCHCTBUTEIBHBIX YHCEN;, OBJAJCHHE HABBIKAMHU YCTHBIX, MTUCH-
MEHHBIX, HHCTPYMEHTAIBHBIX BIYHCIICHHIA:
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- ONEpPUPOBAHME TOHITHUAMHU: HATYypPAIbHOE YHUCIIO, IEJI0€ YHCIO0, OOBIKHOBEHHASI IPOO0b, MecATHYHAs JAPOOb, CMEIIAHHOE YHCIIO, PAIIMOHAIBHOE
YHUCII0, UPPALIMOHATIBHOE YHCIIO;

- HCIIOJIb30BAHKE CBOMCTBA YUCEI U 3aKOHOB apu(hMETUUYECKUX ONEpaIliii C YUCITAMHU TIPH BBHIITOJIHEHUU BBIYUCIICHUN;

- UCIIOJIb30BaHUE MPU3HAKOB JCIMMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BBIYUCICHUN U PEIICHUH 3a/1a4;

- BBINIOJIHEHUE OKPYIJICHUS YHCEJl B COOTBETCTBUU C IIPABUIIAMU;

- CpPaBHEHHE YHCET;

- OLICHUBaHUE 3HAYEHUs KBAJAPATHOT'O KOPHS U3 MOJOKUTEIBLHOTO I[EJI0r0 YNCIa;

4) oBnajieHHe CUMBOJIBHBIM S3BIKOM aJIreOphl, IpUEMaMHU BBIMOJIHEHUS TOXKIECCTBEHHBIX MPEoOpa3oBaHUil BhIPAXKEHUHN, pEIICHUs ypaBHEHUH, CHC-
TE€M ypaBHEHHUH, HEPABEHCTB M CHCTEM HEPABEHCTB;, YMEHHUS MOJCIUPOBATH PEATbHBIC CUTYAIlUU Ha A3BIKE aJIreOpbl, UCCIE0BATh TOCTPOCHHBIE MOACIU C
UCIOJIb30BAaHUEM arrapaTa anreOpbl, HHTEPIPETUPOBATh MOJYYCHHBII pe3yNbTar:

- BBIITOJTHCHUE HECIJIOKHBIX MPEOOPA30BAHMIA JIJIST BRIYUCIICHUS 3HAYCHUI YHCIIOBBIX BBIPAXKCHHM, COACPKAIIUX CTEIICHH C HATypaJIbHBIM MOKa3aTe-
JIeM, CTETICHU C 1IeJIbIM OTPULIATEIIbHBIM TOKA3aTeNeM;

- BBITIOJIHEHUE HECJIOKHBIX MPeoOpa3oBaHMI LEIbIX, IPOOHO pallMOHATBHBIX BBIPAXKEHUW M BBIPAXKCHUH C KBaJPATHBIMU KOPHSIMH; PAaCKpPHIBAThH
CKOOKH, MPUBOAUTD MOJIOOHBIE clIaraeMble, UCIOIb30BaTh (DOPMYIIBI COKPAILICHHOTO YMHOKECHHUS,

- pellleHHEe JIMHEWHBIX U KBAJPATHBIX YPAaBHCHUU M HEPABEHCTB, YPABHEHUW U HEPABEHCTB, CBOISIIMXCS K JTUHEHHBIM WM KBAJPATHBIM, CUCTEM
YpaBHEHU U HEPABEHCTB, 300pakeHNE PELICHUI HEPaBEHCTB M UX CHCTEM Ha YMCIOBOM MPSIMON;

5) oBiajicHNE CUCTEMOM (PYHKITMOHAIBHBIX TTOHITHH, pa3BUTHE YMEHHS UCIIOIH30BaATh (DYHKIITMOHAIBHO-TpaUUecKue MPpeICTaBICHUS ITIsl PEIICHUS
pa3IMYHBIX MAaTEMAaTUYECKHX 3a/1a4, 1JIs1 OUCAHUs U aHAIN3a PeaIbHbIX 3aBUCUMOCTEH:

- OTIpe/ICIICHNE MOJI0KEHUS TOUYKHU TI0 €€ KOOpAMHATaM, KOOPAMHATHI TOUYKH IO €€ MOJI0KEHUIO Ha TIOCKOCTH;

- HaXOXKJIeHue 1o TpaduKy 3HaYCHU (YHKIIMH, 00JIaCTH OMpeeNieHuUs], MHOKECTBA 3HAYCHUH, HyJIel (yHKIINH, TPOMEKYTKOB 3HAK OTIOCTOSIHCTBA,
MIPOMEKYTKOB BO3PACTaHUS M YOBIBaHUS, HAUOOJIBIIETO U HAUMEHBIIIETO 3HAYCHUS (YHKIINUH;

- IoCcTpoeHHe rpaduKa JMHEHHOM 1 KBaApaTUUHON (HYHKLNH;

- orepupoBaHue Ha 6a30BOM YPOBHE MOHITHSAMU: TTOCJIEIOBATEILHOCTD, apu(PMETHUECKAsI TPOTPECCHUsS, TEOMETPUUECKAs POTPECCHS;

- HCTIOJIb30BAHKE CBOMCTB IMHEHHOW U KBaApaTUYHOU (PYHKIIMH U UX TpadUKOB MPU PEIICHUH 3a7a4 U3 JPYTUX Y4eOHBIX MPEIMETOB;

6) OBIaIeHHE MPOCTEHIIMMHU CIIOCO0aMU TIPEICTABJICHHS M aHAIM3a CTAaTUCTUYECKUX JAHHBIX; (DOPMUPOBAHUE MPECTABIECHUNA O CTATUCTUUYECKHUX
3aKOHOMEPHOCTSIX B PEATbHOM MHUPE U O Pa3NUYHBIX CIIOCO0aX MX MU3YUEHHs, O MPOCTEHIINX BEPOATHOCTHBIX MOJEISX; Pa3BUTHE YMEHHUI H3BIEKATh HH-
dbopmaruio, MpeACTaBICHHYIO B Ta0IHIaX, HA TUarpaMmax, rpadukax, OMUChIBAaTh U aHAJTM3UPOBATh MACCUBBI YNCIIOBBIX TAHHBIX C TTIOMOIIBIO TIOIXOISAIINAX
CTaTUCTUYECKUX XAPAKTEPUCTUK, UCTIOJIb30BaTh MOHUMAHUE BEPOATHOCTHBIX CBOMCTB OKPYKAIOUIUX SIBIICHUN MPU MPUHATHUHN PEIICHUMN:

- opMUpOBaHUE TIPEACTABJICHHS O CTATUCTUUECKUX XapPAKTEPUCTHKAX, BEPOSITHOCTH CIYyJalfHOTO COOBITHS;

- pelIeHre TPOCTEHINX KOMOMHATOPHBIX 3aa4;

- OTIPE/ICIICHNE OCHOBHBIX CTATUCTUYECKUX XaPAKTEPUCTUK YHCIIOBBIX HA0OPOB;

- OIIECHUBAHUE W BHIYHMCICHUE BEPOSTHOCTH COOBITUS B TPOCTEHIIINX CITy4asix;
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- HAJIMYKE MPEJCTABICHHUS O POJIH MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUH, O POJIH 3aKOHA OOJIBIIIMX YUCEN B MACCOBBIX SBJICHHSIX;

- YMEHHUE CPABHUBATh OCHOBHBIE CTATUCTUYECKHE XapAKTEPUCTUKH, ITOJIyYCHHbIE B MPOLIECCEe PELICHHs NPUKIIAJHON 3aaul, U3yYEHUs PEalbHOTO
SIBIICHHUS,

IIpeaMeTHBIe pe3y/IbTaThI:

® OCO3HAaHUE 3HAYCHHS MATEMAaTHKH JIJIsl TOBCETHEBHOMN )KU3HU YEJIOBEKa;

® [Ipe/CTaBJIEHUE O MAaTEeMaTUYECKOM Hayke Kak cepe MaTeMaTH4eCKOl NesITeIbHOCTH, 00 3Tanax e€ pa3BUTHs, O €€ 3HAUMMOCTHU JJIs pa3BUTHUS
LUBWIN3ALUHY;

e pa3BUTHE YMEHHU paboTaTh C y4eOHBIM MaTEMAaTHYECKHM TEKCTOM (aHAJM3UPOBATh, U3BJIEKATh HEOOXOIUMYIO HH(OPMAIIHIO), TOYHO U TPaMOT-
HO BBIPa)KaTh CBOM MBICITU C IPUMEHEHHEM MaTeMaTHUECKOW TEPMUHOIOTMH U CUMBOJIMKH, IIPOBOANUTH KIIACCU(PHUKAIMH, JIOTHIECKAE 000CH OBAHMS,

e BiajeHue 0a30BbIM MOHATHIHBIM alllapaToM 110 OCHOBHBIM paszieiaM COJepKaHMs;

® CUCTEeMaTHYeCKue 3HaHUA 0 QYHKIMIX U UX CBOMCTBAX;

® [IPaKTHYECKU 3HaYMMble MAaTEMaTHUECKUE YMEHUS U HABBIKU, UX MPUMEHEHHUE K PEIICHUI0 MaTeMaTHYECKUX U HEMaTeMaTHYeCKUX 3a1ay Ipe-
HoJararomiee yMeHus:

1) BBITTOJTHATH BBIYMCIICHUS C JICHCTBUTEIIEHBIMU YHCIIAMU;

2) pemiath ypaBHEHUs, HEPABEHCTBA, CUCTEMbl YPaBHEHHH U HEPABEHCTB;

3) pemaTth TEKCTOBBIE 33/1a49H apH(PMETHIECKUM CIIOCOOOM, C TOMOIIBIO COCTABJICHUS M PELICHNS YPaBHEHUH, CUCTEM YpaBHEHHI U HEPABEHCTB;

4) ucnonb30BaTh aNredpandecKuil sI3bIK U1 ONMCaHMS MPEIMETOB OKPY’KAIOIIEro MUPa U CO3/1aHUS COOTBETCTBYIOIINX MaTeMaTUYECKUX MO/IeIeH;

5) TpoBepHUTH MPAKTHUECKUE PACUYETHI: BHIUYUCICHUS C TMPOIEHTAMH, BBIYUCICHHS C YHCIOBBIMH TIOCJIEIOBATEIBHOCTSAMH, BBIUMCICHUS
CTaTUCTHUYECKUX XaPAKTEPUCTHUK, BBINOIHEHHE TPUOIMKEHHBIX BBIYUCICHUH;

6) BBINOJIHATH TOXK/IECTBEHHBIE TPE0OPa30BaHUS PALlMOHAIBHBIX BbIPAKEHUM;

7) BBIIOJHATH ONEpaluy HaJl MHOXKECTBAMH;

8) uccnenoBath (YHKIUU U CTPOUTH UX IpaUKH;

9) 4MTaTh U KUCHOJIB30BATh HH(OOPMAIIHIO, TPEACTABICHHYIO B BUJE TaOIHIIBI, THAarpaMMbl (CTOJI0YATOH HUITH KPYTOBOiA);

10) pemats npocreiinyie KOMOMHATOPHbBIE 3a]auH.

Auredpanyeckue BbIPasKeHUs

Buinycknuk nayyumcs:

J OIIEPUPOBATH MOHSATHIMHU «TOXKIECTBO», TOKACCTBEHHBIC TPE0OPa30BaHULY, PEIIATh 331a4H, CoJep)Kallue OyKBEHHbIEC TaHHbIE, padOTaTh C
bopmynamu;

. OIIEPUPOBATH TIOHIATHEM KBAJPATHOTO KOPHSI, IPUMEHSTH €r0 B BEIYHCIICHUSIX;

. BBITIOJTHATH MPEOOPa30BaHMs BBIPAXKEHUH, COAEPIKAIMX CTENICHH C IETBIMH MTOKA3aTeNISIMH U KBapaTHbIC KOPHH;
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® BEITIOJNTHSTH TOXK/IECTBEHHBIC TIPe0Opa30BaHus PAIlMOHATHLHBIX BBRIPAKEHUI HA OCHOBE MPABWII ICHCTBUIN HAJl MHOTOWICHAMH U alreOpandecKuMu
JIPOOSMH;

® BEITIOJNTHSATH PA3JI0KEHUE MHOTOYICHOB HA MHOYKHUTEIIH.

BoinyckHuk noayuum 603moxicHOCHIb:

® BHIITOJIHUTH MHOTOIIIATOBBIC TIPE0OPa30BaHUs PAIIMOHABHBIX BRIPAKCHUHN, IPUMEHSISI IUPOKUN BBIOOP CITIOCOOOB M MMPHEMOB;

® [IPUMEHSTh TOKICCTBEHHBIE MPEOOPA30BAHMS ISl PEIICHUS 3aa4 M3 Pa3IMUHBIX Pa3JesioB Kypca.

YpaBHeHust

Boinycknuk nayyumcsn:

e peniaTh OCHOBHBIC BHJIbI PAIIMOHAIBHBIX YPABHCHHU C OJHOM IMEPEeMEHHON, CUCTEMBI JIBYX YPaBHEHUI C ABYMS IIEPEMEHHBIMU;

® [IOHUMaTh YPABHEHUE KaK BAXXHEHIIYI0O MAaTEMATHYCCKYIO MOJENbBUIS ONMUCAHUS W W3YUCHHS Pa3HOOOPA3HBIX pEaIbHBIX CHTYallud, peniarh
TEKCTOBBIC 33/]]au alIreOpPanvdecKuM METOJIOM;

® IPUMCHSTH rpaQuUecKue MPEICTABICHUS TSI HCCIICIOBAHUS YPaBHEHU, UCCIICIOBAHUS M PEIICHUS CUCTEM YPABHCHHA C ABYMS ITEPEMECHHBIMHU.

BoinyckHuK noayuum 603MO0MCHOCHIb:

e OBJaJeTh CHEIUAIBLHBIMUA NPUEMAMH PEIICHUS YPAaBHCHUH W CUCTEM ypaBHCHMU; YBEPEHHO NMPHUMEHSTH allapar ypaBHEHHW JUIS PEIICHHSI
pa3HOOOPa3HBIX 33724 U3 MATEMATHKH, CMEXKHBIX MPEMETOB, IPAKTHKHY;

o [[pumeHATH rpaduueckue mpeICcTaBICHHs ISl UCCTIEI0BAaHUs yPAaBHEHUH, CUCTEM ypaBHEHUH, coiepKaiux OyKBEHHbIE KOI(DPHUITMEHTHI.

HepaBencrBa

Boinycknuk nayyumcsn:

e [loHMMaTh TEPMUHOJIOTHIO M CHMBOJIHKY, CBA3aHHYIO C OTHOIIIEHHEM HEPaBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

e PemiaTh nuHeliHbIC HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHCTEMBI; pelaTh KBaJApaTHbIE HEPABECTB C OMOPON Ha rpaduvecKue MpeCTaBICHUS;

o [[puMeHsATH anmapaT HEpaBeHCTB IS PEIICHUS 3a/1a4 U3 Pa3InYHBIX pa3esioB Kypca.

Boinycknuk nonyyum 603MO0MCHOCHIb:

o OBnajieTs pa3IUYHBIMU PHEMAaMHU JTIOKA3aTeIhCTBA HEPABEHCTB; YBEPCHHO MPUMEHSTH almapaT HEPABCHCTB JIJIS PEIICHUS Pa3HOOOPa3HBIX
MaTeMaTHYECKUX 3a7a4, 3a7a4 U3 CMEKHBIX IMPEJIMETOB U MPAKTHKH,

o [IpumeHsTH rpaduueckue MpeICcTaBICHHs ISl HCCTIEI0BaHUS HEPABEHCTB, COJIEpKaIINX OyKBEHHBIE KOA(PDUITUEHTHI.

YucnoBble MHOKECTBA

Buinycknuk nayuumcs:

e [loHMMaTh TEPMUHOJIOTHIO ¥ CHMBOJIUKY, CBSI3aHHBIC C IIOHATHEM MHOXECTBA, BBITIOJHATh OIEPAIlUN HaJl MHOKECTBAMU;

e lcriosib30BaTh HaYAIbHBIC MTPEICTABICHIS O MHOYKECTBE JICHCTBUTEIBHBIX YUCEIL.

BoinyckHuk noayuum 603MO0MCHOCHIb:

¢ Pa3BuBaTh IpeCTaBICHNE O MHOKECTBAX;
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¢ Pa3BHBaTh MpeACTABICHUE O YUCIIE M YUCIOBBIX CHCTEMaX OT HaTypaJIbHbBIX YHCEI J0 JACHCTBUTEIbHBIX; O POJIM BHIYMUCICHUH B IPAKTHKE;

¢ Pa3BuTh 1 yriyOuTh 3HaHUS O JECATHUYHOM 3aMKCcH JEHCTBUTENbHBIX YHCEN(IIEPUOINIECKUE U HETIEPUOANUECKHUE JPOoOH )

DOyHKIUA

Buvinycknuk nayuumcs:

e [lonnmarhb 1 UCNONB30BaTh (DYHKIIMOHATILHBIC TOHATHS. S3bIK (TEPMHHBI, CAMBOJIMYECKHE 0003HAUCHU);

e CTpouThb rpauku 3JeMEHTapHBIX (QYHKIIUI, NCCIeI0BaTh CBOMCTBA YUCIOBBIX (DYHKIIMI HA OCHOBE U3y4€HUS MOBE/IEHUS UX I'padUKOB;

e [lonnmarh (GYHKIMIO KaK BaKHEHIIYI0O MaTeMaTHYECKYI0 MOJENb ISl OMHCAHUS TPOILIECCOB U SIBICHUN OKPYXAIOIIEr0 MHUpPA, MPUMEHSThH
(GYHKIIMOHATIBHBIN S3bIK U OMUCAHUS U UCCIIEIOBAHMS 3aBUCUMOCTEN MEXTy (PU3NUECKIMH BEIMYHMHAMU;

e [ToHMMAaTh ¥ UCTIOIB30BATh S3BIK MOCIIEIOBATEIBHOCTEH (TEPMUHBI, CAMBOJINYECKHE 0003HAYCHHMS)

o [IpuMeHsATH POPMYIIBI, CBSI3aHHBIE C APH(PMETHIECKON ¥ IreOMETPUYECKON MPOTrPEeCcCUsIME, U anmnapar, CPOPMHPOBAHHBINA MIPU U3YUIEHUH JAPYTHX
pa3zenioB Kypca, K PEIICHUIO 33/1a4, B TOM YHUCIE C KOHTEKCTOM U3 PeallbHOM JKU3HU.

Boinycknuk nonyuum 603mMo0x4cHOCHb:

e [IpoBOIUTH HCCIEOBaHMS, CBA3AHHBIC C M3yUYEHUEM CBOWMCTB ()YHKIIMH, B TOM YHUCIE C MCIOJIB30BAaHHWEM KOMIIbIOTEpPA; HAa OCHOBE TpaduKOB
U3YYEHHBIX (QYHKIUN CTPOUTH O0Jiee CIOXKHbIE Tpaduku (KyCOUHO-3aJaHHbIE, C BHIKOJIOTHIMUA TOUYKAMHU U T.II. );

e Vcrionp30BaTh (yHKIMOHATIBHBIE MIPEJICTABICHHS] M CBOMCTBA ()YHKIIMH PELICHUSI MATEMaTHUECKUX 33]a4 U3 Pa3IMUHBIX pa3aelioB Kypca;

e Perrate KOMOMHHMPOBAHHBIE 337]a4d C MPUMEHEHHEM (OPMYT N-TO WIEHA M CYMMBI IEPBBIX N YICHOB apU(pMETHYECKOW M TeOMETPUIECKOMH
IIPOTPECCUH, MPUMEHSIS TIPY STOM amIiapaT ypaBHEeHUH M HEPABEHCTB;

e [lonnmarh apu(pMeTHYECKyl0 U TEOMETPHUYECKYI0 MpOrpeccMd Kak (YHKIMH HATypajdbHOTO apryMeHTa;  CBS3BIBATH apHU(PMETHUECKYIO
IPOTPECCHUIO C TMHEWHBIM POCTOM, FTEOMETPUUECKYIO - C SKCIIOHEHIIUAIbHBIM POCTOM.

DJIeMEHThI MPUKJIATHONH MATEMATHKHI

Buinycknuk nayyumcsa:

e Vlcrionp30BaTh B X0/1€ pEIICHUS 3a/1a4 AJIeMEHTapHBIE PE/ICTABICHUS, CBSA3aHHBIC C MPUOIMKEHHBIMU 3HAYEHUSIMH BEJIMUUH;

e llcionp30BaTh MpOCTEHIIINE CIIOCOOBI TIPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JTaHHBIX;

¢ HaxouTh OTHOCUTENBHYIO YaCTOTY U BEPOSITHOCTH CITy4alfHOTO COOBITHS;

¢ PemaTh KOMOMHATOPHBIC 33/1a4K HAa HAXO0XKICHUE YHUCIa 00bEKTOB UM KOMOWHAITHH.

Boinycknuk nonyuyum 603mM04CHOCHIb:

¢ [IoHATH, YTO YMCIIOBBIC JaHHBIC, KOTOPHIE HCIOIB3YIOTCS JJISl XapaKTEPUCTHKH OOBEKTOB OKPY)KAIOMIETO MHUPA, SBISIOTCS MPEHMYIIECTBEHHO
NpUOIMKEHHBIME, YTO I10 3alMCH TPHOMMKEHHBIX 3HAYCHUH, COJCpXKAIIMXCS B HH(DOPMAIMOHHBIX HCTOYHHKAX, MOXXHO CYJIUTh O TOTPENTHOCTH
npUOIIMKEHNUS;

o [ToHATH, YTO MOTPENIHOCTH PE3YJIbTaTa BEIYMCICHUH TOJKHA OBITh COM3MEPHMA C TIOTPEITHOCTHIO UCXOTHBIX TAaHHBIX;
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e [IprnoOpecTy MmepBOHAYAIBHBIN OMBIT OPraHU3aluK cOOpa JaHHBIX IPH MIPOBEICHUH OMPOca OOIIECTBEHHOIO MHEHHUS, OCYIIECTBIIATh X aHAJIH3,
IPEJCTABIIATH PE3YJIbTAThl OMPOCA B BHJIEC TAOJHUIIbI, THArPaMMBI;

e [IpnoOpecTH OMBIT MPOBEACHUS CIIyJAWHBIX SKCIIEPHUMEHTOB, B TOM YHCIE C MMOMOIIBI0 KOMITBIOTEPHOIO MOJCIHPOBAHUS, HHTEPIPETAIIUH HX
PE3yIIbTaTOB; HAYYUTHCS HEKOTOPBIM CIICIIHAIBHBIM MPHEMaM PEIIeHHs] KOMOMHATOPHBIX 3a/1a4.

2. Conep:xaHue y4eOHOT0 peaMera

Auredpanyeckue BbIpasKeHUs

BeipaxkeHue ¢ nepeMeHHbIMH. 3HaU€HUE BBIPAKEHUs C IepeMeHHbIMU. [lonmycTuMble 3HaueHus nepeMeHHbIX. ToxaectBo. ToxaecTBeHHbIE MTPeoo-
pa3zoBaHus aredpandyeckux BbipaxkeHUH. Jloka3aTenbCTBO TOKIECTB.

Crenenp ¢ HaTypalbHBIM IOKa3aTeseM U €€ cBoiicTBa. OnHowieHsl. OgHOWIEH cTa”HaapTHOro Buaa. CreneHp onHowieHa. MHorounensl. MHoOro-
wieH cTaHjgapTtHoro Bujaa. CreneHb MHorouwieHa. CiokeHue, BBIUUTAHUE U YMHOKEHHE MHOIOWIEHOB. POpMyJibl COKPAIIEHHOIO YMHOXKEHUS: KBaJpar
CYMMBI U KBaJIpaT Pa3HOCTHU JBYX BBIPAKEHUH, IPOU3BEACHUE CYMMBbI U PA3HOCTH ABYX BBIpaXECHHI. Pa3inokeHne MHOroun1eHa Ha MHOXKUTENN. BoiHeceHue
MHOJKUTENS 32 CKOOKU. MeTol rpynnupoBKU. Pa3HOCTh KBagpaToB ABYX BbIpakeHUH. CymMMa U pa3HOCTbh KyOOB IBYX BblpakeHUW. KBaapaTHbIN TpEXUIIEH.
Kopenb kBagpaTHOro TpéxwieHa. CBOICTBa KBapaTHOrO TpEXuwieHa. Pa3ioskeHne KBagpaTHOTO TPEXUICHA HA MHOKUTEIH.

Panmonansubie Beipaxenus. Llensie Beipakenus. [[poOHbie Beipaxenus. Pannonanbhas qpoos. OCHOBHOE CBOWMCTBO paroHabHON Apoou. Ciio-
KEHHE, BBIUYMTAaHUE, YMHOKEHHUE U JEJIeHHE PallMOHANbHBIX ApoOeil. Bo3Benenue panuoHanbHOM qpoOu B cTeneHb. ToXAecTBEHHbIE NpeoOpa3oBaHus pa-
[IMOHAIBHBIX BbIpakeHU. CTENEHb C IEJIBIM TTOKa3aTesieM 1 €€ CBOMCTBA.

KBangpatHble KopHU. ApudMeTHUecKnuil KBapaTHbII KOpeHb U ero cBoiicTBa. ToxkIecTBeHHbIE MPeoOpa30BaHus BBIPAKEHUM, COAEPIKAMX KBaJI-
paTHBIE KOPHH.

YpaBHeHust

VYpaBHenue ¢ ogHoi nepemeHHoi. Kopenb ypaBHeHus. PaBHocuiibHble ypaBHeHUs. CBOICTBA ypaBHEHUU € OJHOW NMEPEeMEHHON. YpaBHEHHUE KaK
MaTeMaTU4YeCcKast MOJEIb PEAIbHON CUTYALIUH.

JIuneitnoe ypaBHenune. KBagpatHoe ypaBHeHue. @opmyiia KOpHEH KBagpaTHOro ypaBHeHuUs. Teopema Buera. PannonanbHbie ypaBHeHUs. Penienue
PAaBHOCHJIBHBIX YPABHEHUH, CBOAAIIMXCA K JINHEWHBIM WM KBaJpaTHbIM ypaBHEHUsM. PellleHne TEeKCTOBBIX 33714 C TOMOIIBIO PAlMOHAIBHBIX YPAaBHEHUM.

VYpaBHeHHe ¢ 1ByMs nepeMeHHbIMU. ['paduk ypaBHEHHUs ¢ 1ByMs NTepeMeHHbIMU. JIMHelHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMH U €ro rpaduk.

Cucrembl ypaBHEHHUI ¢ JByMsI IEpeMEHHbIMH. ['paduueckuil MeTo] pelleHns CUCTEMbl ypaBHEHUN C JABYMSI IlepeMeHHBIMH. PelrieHue cucrem
YPaBHEHUI METOJIOM MOACTAaHOBKH U cilokeHMsl. CucTeMa IByX YpaBHEHHMH ¢ ABYMsI IEPEMEHHBIMU KaK MOJEIIb PEAJIbHOM CUTYalNH.

HepaBencrBa

YucnoBble HEpaBEHCTBA U UX CBOMCTBA. ClI0KEHNE U YMHOYKEHUE YMCIIOBBIX HEpaBeHCTB. OlLieHMBaHuE 3HaueHus BelpakeHus. HepaBeHcTBO € 01-
HOHN nepemMeHHOU. PaBHOCHIIbHBIE HEpaBeHCTBA. UncCI0BbIE MPOMEXYTKU. JIMHEHHbIE M KBagpaTHBIE HEPABEHCTBA C OJHOM nepeMeHHOM. CHucTteMsl Hepa-
BEHCTB C OJJHOU IIEPEMEHHOM.
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Yuc10BbIe MHOKECTBA
MHoxecTBO U ero 3neMeHThl. Crioco0bl 3ajaHus MHOKecTBa. PaBHble MHOXecTBa. [lycToe MHOXecTBO. [logmMHOkecTBO. Onepanuy HaJl MHOKECT-
BaMu WutrocTpaiusi COOTHOLIEHUI MEXy MHOXECTBAMH C IIOMOIIbIO AuarpamMMm Oisiepa. MHOXecCTBa HaTypajbHBIX, LENbIX, pAllMOHAIbHBIX Ynced. Pa-

m
OUMOHAJIBHOC YHMCJIO KaK I[p06b BUJa — , TAC€ M- OEJI0€ YUCJIO, 4 N —HAaTypaJIbHOE, 1 KaK OecKkoHeuHas nepuoandeCKas ACCATHYHAA ,I[p06b. HpeI[CTaBJ'IeHI/IC 00
n

UpparMoOHaTBFHOM YHciie. MHOKECTBO ACHCTBUTENBHBIX yncell. [IpeacraBieHue qeiHCTBUTENLHOTO YKCIa B BUIE OCCKOHEUYHON HEMEePHOANIECKON JeCsITHY-
HO# 1pobu CpaBHEHUE ACHCTBUTEIBHBIX Yucel. CBs3b Mexay MHOXKecTBaMu N. Z. Q/

DOYyHKIUH

Yucaosblie pyHKuUH

OyHKIMOHATBHBIE 3aBUCUMOCTH MKy BenmunHamu. [lorstue Gynkunn .DyHKIMS Kak MaTeMaTHYeCcKas MOJIeb peaslbHOTO mporecca. Ob6nacTh
onpezeneHust U oonacte 3HaueHu Qynkunu. CrocoOsl 3ananus Gynkuuu. ['padux Gynkuuu. [Toctpoenne rpadukoB QyHKIMIA C TOMOIIBIO TPeoOpa3oBa-
Hul puryp. Hynmu ¢pyakuu. [IpomexxyTku 3HakonocTostacTBa pyHKimu. [IpoMexkyTKy Bo3pacTaHus U IPOMEKYTKH YObIBAaHUS (DyHKITHH.

Jlunelinas QyHKUMSA, 0OpaTHAs IPOIOPLUOHAIBHOCTD, KBagpaTH4Has QyHKIuUs, QYHKIMS y = /X , X CBOHCTBA U rpaMKu.

YucaoBblie MOCIEI0BATEILHOCTH

[TonsATHe YncnoBoi nocae0BaTeNbHOCTH. KOHEeUHbIe 1 OECKOHEUHBIE N0CIeA0BaTeIbHOCTH. CIIOCO0B! 3aJaHUs IOCIEI0BATENBHOCTH. ApudMmeTu-
yeckas ¥ reomerpuueckas nporpeccuu. CBoiicTBa uieHOB apu(METHUECKONW U reoMeTpudecKkoi mporpeccuil. @opmysl o011ero wieHa apudmeruyeckon u
reoMeTpuueckoil nmporpeccuit. @opmMyIibl CyMMBbI N —TIEPBBIX YJIECHOB apu(PMETUUECKON U reomeTpudeckoi nporpeccuit. Cymma GeCKOHEUHOM reoMeTpuye-
ckoii mporpeccuu, y kotopoit |q| < 1. Ilpencrapnenne 6ecKOHEUHON MEPUOMYECKON JECATHYHON APOOHU B BUIE OOBIKHOBEHHON IPOOH.

DJIeMeHThI PUKJIATHONH MaTeMaTUKHU

MaremaTnueckoe MozienupoBanue. [IpouenTHbie pacuérsl. PopMyna CI0KHBIX MPOLEHTOB. [IpnbamkEéHHbIe BeIYUCIeHUs. AGCOIIOTHAsS U OTHOCH-
TenbHast norpemHoctd. OCHOBHbBIE IpaBUila KOMOMHATOpPUKU. YacToTa M BEPOATHOCTH CilydailHOro coObIThs. Kiaccuueckoe orpeneneHne BEpOSTHOCTH.
HauanbHble cBeneHust o cratuctuke. IlpeacraBienne JaHHBIX B BUJE TaONUL, KPYTOBBIX U CTOI0YATHIX AUarpamm, rpadukoB. CTaTUCTUYECKHUE XapaKTEepH-
CTHKHU COBOKYITHOCTH JaHHBIX: CPEIHEE 3HAYEHHUE, MO/Ia, pa3MaX, MeIMaHa BEIOOPKHU.

Auare0dpa B HCTOPHY€CKOM pPa3BUTHH.

3apokaeHue anreOpbl, KHUra 0 BOCCTAaHOBJIEHUU M NMPOTHUBOIIOCTaBIeHUU Myxammena anb-Xopesmu. Mcropus popmupoBaHus MaTeMaTHYECKOTO
sa3bika. Kak 3aponunace uaes koopauHat. OTKphITHE UPPalMOHATBLHOCTH. VI3 HCTOPHH BOSHUKHOBEHHS (POPMYII JUIsl pellieHUus ypaBHeHUH 3-i1 u 4-if crene-
Hell. Ucropus pa3zsutus nonarus pynkuuu. Kak 3apoaunace Teopust BepostHocteld. Yncna @ubonauuu. 3agada JI.[1nzanckoro (PuboHayun) 0 KpoJIMUKaXx.

JL.® Maraunkuit. [1.JI.YeOwpmmeB. H.M.JloGauesckuii. B.f.bynskoBckuii. A.H.Kommoropo. ®.Buer. Il.depma. P.Jlekapt. H.Tapranbs.
I .Kapnano. H.AGens. b.Ilackains. JI.ITuzanckuii. K.I'aycc.
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3. TemaTH4ecKoe MJIAHKPOBAHME 7 KJIAcC

Paznen Yacobl IIporpammHoe conepkaHue OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH
MPOrpamMmMbl (Ha ypoBHe y4eOHBIX el CTBUII)
Jluneiinoe 15 Beenenue B anrebpy. JIunelinoe ypaBHeHUE C OJHOU | Pacnosnasams 4UCIOBBIE BHIPAKEHUS U BBIPAXKEHUS C TIEPEMEHHBIMU,
ypaBHEHHE C IepeMeHHOM. Pemenne 3a1a4 ¢ TOMOIIBIO YPAaBHEHUM | IMHEWHbIE  ypaBHeHUsA. [IpuBOOMTHE 1npuUMeEpbl  BBIPAKEHHU C
OIHOM  me- NEPEMEHHBIMM, JIMHEHHbIX ypaBHEHUH. COCTaBIATh BBIPAKECHUE
peMeHHOM’ C IEPEMEHHBIMH 110 YCJIOBUIO 3a7aud. BBIMONMHATH mpeoOpa3zoBaHUs
BBIPXXCHHI: TPUBOJUTH MOJOOHBIE ClIaraeMble, PaCKpPbhIBaTh CKOOKH.
Haxoauth 3HaueHue BBIPAXKEHUS C MEPEMEHHBIMH TIPH 3aJIaHHBIX
3HaueHusX nepeMeHHbIX. KiaccuduuupoBars — anredbpandeckue
BbIpakeHUsI. OMHUCHIBATH 1IEJIBIE BHIPAXKEHUS.
Dopmynuposams OINPEINEICHUE JIMHEMHOIO ypaBHEHUsA. Pemiars nu-
HelHOe ypaBHEHHE B 001eM Bujie. UHTepnpeTHpoBaTh ypaBHEHHE KaK
MaTEMaTUYECKYI0 MOJENb peadbHON curyauuu. ONUCHIBATH CXEMY
pelieHus: TEKCTOBOM 3a/1auu, IPUMEHSTh €€ I PEIICHUS 3a/1a4
Henabie BbI- | 52 ToxaecTBEHHO paBHBIE BbIpakeHUs. ToxaectBa. | Dopmyruposams onpedenieHusi: TOXKIESCTBEHHO PABHBIX BBIPAKECHUIH,
pakeHus Crenenb ¢ HaTypajgbHbIM TIOKazareneMm. CBOWCTBa | TOXKIECTBA, CTENEHH C HATypaJlbHbIM IIOKa3aTeleM, OJHOWIEHA,

CTCIICHU C HATypPaJbHBIM IIOKA34aTCIICM. OI[HO‘{J'IGHLI.
Muorowrensl. ClIO)KeHUE W BEIYUTAHHE MHOTOUYJICHOB.
VYMHOXKEHHE OJHOYJICHA Ha MHOTOWIEH. Y MHOKEHHE
MHOIro4JcHa Ha MHOI'OYJICH. Paznoxenue
MHOIOYJICHOB Ha MHOXHUTENIH. BbrIHeceHHe O6IJ.[CFO
MHOXKUTEIIS 3a CKOOKH. Pa3iioskeHne MHOTOYJICHOB Ha

MHOXUTENH. Meron rpynnupoBku. IIpoussenenue
pPa3HOCTM M CYMMBI JIBYX BbIpaXkeHud. Pa3zHOCTb
KBaJpaToB JByX BblpaxkeHuil. Ksazpar cymmsl
Y KBaJapar pazHoCTH JIBYX BBIPAKECHMUIA.

[IpeoOpa3oBanue MHOrO4YIE€HA B KBaJIpaT CYMMBbI HIIU
pa3HoCTH JIBYX BblpaxkeHHil. CymMmma u pa3HOCTbh KyOOB
JBYX BbIpakeHUH. [IpuMeHeHne pa3auuHbIX CIIOCOO0B
Pa3I0KEHNs] MHOTOWICHA HA MHOKHUTENIH

CTaHJIapPTHOTO BHJIa OJHOWIEHA, KOOPPUIIMEHTa OAHOUWICHA, CTETICHH
OJHOYJICHA, MHOTOYJICHA, CTEIICHH MHOTOYJICHA;

c680licmea: CTENEHU C HaTypaJlbHbIM MOKAa3aTeNeM, 3HaKa CTEIIEHU;
npasuna: J0Ka3aTeNbCTBA TOXKJECTB, YMHOXEHHUS OJHOUYJIEHA Ha
MHOTO4JIEH, YMHOKEHHSI MHOTO4JICHOB.

/Jloka3zvieamb CBOWCTBA CTENEHU C HATYpPaJbHBIM ITOKA3aTEIEM.
3anuchiBaTh M JOKa3bIBaTh (POPMYJBI: TPOU3BENEHUS CYMMBI H
Pa3HOCTH JBYX BBIpQXCHUH, Pa3HOCTH KBAJpaTOB JBYX BBIPAKCHUH,
KBaJpaTa CyMMbl M KBaJpaTa pPa3HOCTU JBYX BBIPAKEHHUH, CYMMBI
KyOOB M pa3HOCTH KyOOB JIBYX BBIpAKEHUH.

Buiuucnams 3HaueHUWe BBIPAKEHUM C MepeMeHHbIMU. [IpumeHsTh
CBOICTBa CTeNeHH AJisl MpeoOpa3oBaHusl BbIpaKeHU. BbIIOTHATE yM-
HOXEHUE OJHOWICHOB M BO3BEJCHHE OJHOWIEHA B cTeneHb. [IpuBo-
JUTh OJHOYWIEH K CTAaHJAPTHOMY BHIY. 3alUChIBATh MHOTOYJICH B
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CTaHJApTHOM BH/JIE, OIIPENEIIATh CTeNeHb MHOrowieHa. [Ipeobpa3oBbl-
BaTh IPOMU3BEJECHUE OJHOWIEHAa M MHOIOUWIEHA; CYMMbI, Pa3HOCTH,
IIPOU3BENIECHUS IBYX MHOTOYICHOB B MHOTOWIEH. BBINOIHATE pasiio-
KEHHE MHOTOWIEHAa Ha MHOMKUTEIH CIIOCOOOM BBIHECEHHUS OOIIero
MHOXMTENS 32 CKOOKHM, CIIOCOOOM TPYIIUPOBKH, MO (opMysIaM co-
KpaII€HHOTO YMHOXEHMSI U C IMPUMEHEHUEM HECKOJBKHX CIOCOOOB.
Hcnonp30BaTh yKazaHHbIE IPeoOpa3oBaHUs B MpoOLEcCe peleHHs
YpaBHEHUH, JOKA3aTEIbCTBA YTBEP)KICHUM, pEIIEeHUs] TEKCTOBBIX 3a-
Ja4

DOyHKIUUHA

12

CrocoOsl
JIunetinas

Cas13u MCKAY BCIWMYMHAMMU. CDYHKIII/ISI.

3aganus  ¢GyHkiuu. [paduk QyHKIIH.
bynkuus, e€ rpaguk u CBOMCTBA

Ilpusooums TipuMeEpHI 3aBUCUMOCTEN MEXIy BelnunHaMu. Paznuuath
Cpeau 3aBUCUMOCTEH (PyHKIIMOHAIbHBIE 3aBUCUMOCTH.

Onucvieams noHAmMuUsA: 3aBUCHUMON M HE3aBUCUMOW IE€PEMEHHBIX,
GyHKIMM, apryMeHTa (QYHKIHH, CHOCOObl 3alaHus (QYHKIIHH.
dopMynUpoOBaTh OMpEACIICHUs: OO0JACTH OIpeaeicHus (QYHKIIHH,
oOnacTy 3HaueHUH QyHKIMH, Tpaduka QyHKIUH, TMHEHHON (HYHKINH,
MPSIMOM IIPONOPLIMOHAIIEHOCTH.

Buiyucnams 3HaueHrne QyHKIMM 1O 3a/laHHOMY 3HAUYEHUIO apryMEeHTa.
CocraBnsath Tabnuibl 3HaueHuM QyHKIUU. CTpouTh rpapuk QyHKIUY,
3agaHHol TabmuuHo. Ilo rpaduky QyHKUMu, SBIAOLIENCS MOAEIBIO
peaIbHOTO Mpolecca, ONPeNesTh XapaKTEPUCTUKH 3TOr0 Mpoliecca.
Crpoutb rpaguk JMHEHHOW (QYHKIUH U MPSIMOM MpPOMOPIHOHAIBHO-
cti. OnuchIBaTh CBOMCTBA 3TUX (PYHKIIMM

CucremMsbl
JMHEHHBIX
yYPaBHEHUI
¢ IBYM#A Te-
peMeHHBIMU

19

YpaBHeHHUs C [AByMs IepeMEHHBIMHU. JIMHeENHOe
ypaBHEHHE C JBYMsI MEPEMEHHBIMU U €ro rpaduxk.
CucremMbl ypaBHEHMH C JBYMsI II€PEMEHHBIMH.
I'padmyeckuii  MeTon  pemIeHHs CHCTEMBI  JIBYX
JUHEUHBIX YpPaBHEHMM C JByMS IIEPEMECHHBIMH.
Pemenne cucreM JMHEHHBIX YPaBHEHHH METOJIOM
IIOJICTAHOBKU. PellleHre CUCTEM JIMHENHBIX YPaBHEHUIN
METOJOM CJIOKeHUsA. Pemenune 3amad ¢ IMOMOIIBIO

Ilpusooums  npumepvi: ypaBHEHHS C JABYMS II€pPEMEHHBIMH;
JUHEMHOrO ypaBHEHHUS C JBYMS IE€PEMEHHBIMH; CHCTEMbI JBYX
JVHENHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU; PEabHBIX MPOLIECCOB,
JUIL KOTOPBIX YypaBHEHHE C JABYMS IEPEMEHHBIMU WU CUCTEMa
YpaBHEHMI C JBYyMs IIEPEMEHHBIMH SIBISIOTCS MaTeMaTHYEeCKUMHU
MOJIETISIMHU.

Onpenensrts, sBIsIETCA JIM N1apa YUCEl PELICHUEM JaHHOIO YPaBHEHMUSI
C IByMsI IEPEMEHHBIMH.

11
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CHCTEM JINHEHHBIX YPaBHEHUI Dopmynuposams:

onpedeneHusi: PEUIEHUs YPaBHEHUA C JABYMS IE€PEMEHHBIMH; YTO
3HAUUT PELIUTh YypaBHEHUE C JBYMS [E€pEeMEHHbIMHU; TIpaduka
YPaBHEHHUS C JIByMS IEPEMEHHBIMU; JTUHEMHOIO YpaBHEHHS C JBYMs
NEPEMEHHBIMHU;  PELICHHS  CUCTEMbl  YpaBHEHHH C  JIByMs
IIEPEMEHHBIMY;
c680licmea ypaBHEHUI C IByMs IEPEMEHHBIMU.
Onucvigams:  CBOWCTBa Tpadyka JHHEWHOTO  YpaBHEHUS B
3aBUCHMOCTH OT 3Ha4eHHH KOI(PPUIMEHTOB, rpaduueckuii MeTon
pElIeHHs CUCTEMBI JABYX YpPaBHEHHI C JBYyMsI IE€PEMEHHBIMH, METOJ
MOJCTAHOBKM M METOJ CJIOXEHHUS I PELICHUS CUCTEMBbI IBYX
JIMHEHHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMH.
Cmpoums TpaQuK JHHEHHOrO ypaBHEHHS C ABYMS HEPEMEHHBIMH.
Pemrate cucreMsl AByX JTMHEHHBIX YPABHEHUM C ABYMS IIEPEMEHHBIMMU.
Pewamy TekcTOBBIE 3aaud, B KOTOPBIX CHCTEMa JBYX JIMHEHHBIX
YpaBHEHUH C IByMSI IEPEMEHHBIMH SIBJIIETCS MaTeMaTHYeCKOl Moje-
JBI0 PEANBHOIO IpOLecca, U MHTEPIPETUPOBATH PE3YNIbTAT PELICHHUS
CHUCTEMBbI

IloBTOpeHnue | 7

U cucTeMa-

TH3alus

yueOHOro

MaTepuaia

Hroro 105

TemaTuyeckoe niaHupoBaHue 8 Kiace
Paszpnen Yacwl IIporpaMmmHoOe conep:kaHue OcHOBHBIE BH/bI 1eATEJILHOCTH 00y4AO M XCS
MPOrpamMMbl (Ha ypoBHe y4eOHBIX 1elCTBHIH)
Paumo- 41 YMHOXEHHE U JIeJIEHWe palMOHAIBHBIX JApoOeil. | Pacnosnasams  1eNble  pallMOHAJIbHBIC  BBIPAKEHHUS, JIPOOHBIC
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HaJIbHBbIC
BbIPpAKCHUSA

Bo3senenue pannoHaIbHOMN
ToxxnecTBeHHBIC

IpoOu B CTCIICHb.
npeoOpa3oBaHus  PAIMOHAIBHBIX
BBIPAKCHHH. PaBHOCHIIbHBIE YPaBHCHHS.
Panmonaneubie  ypaBHeHus. CrTeneHb ¢ IENBIM
OTpPHUIATCIIHBIM  MMOKa3ateiaeM. CBOWCTBA CTENEHU

K N
C 1enbIM rnokaszarenem. @yHkius Yy = — u e€ rpadux
X

palroOHaNIbHBIE BBIPAXKEHUS, IPUBOJIUTH IPUMEPBI TAKMX BBIPAXKEHUM.
Dopmynuposams  onpedeneHus:  PALUOHAIBHOTO  BBIPAXKECHMUS,
JOMYCTUMBIX 3HAUYEHUW TMEPEMEHHOW, TOXJIECTBEHHO  PaBHBIX
BBIPAKEHUH, TOXKJIECTBA, PABHOCUJIBHBIX YPaBHEHHH, pallMOHAIBHOIO
YpaBHEHUs, CTENEHU C HYJEBBIM IIOKA3aTEIEM, CTEIEHH C LIEJIbIM
OTPHIIATEIIbHBIM TOKa3aTelIeM, CTaHAAPTHOTO BUAA YHCIA, 0OpaTHOU
PONOPIUOHAIBHOCTH;

c60licmea: OCHOBHOE CBOWMCTBO pallMOHAIBHOW JApoOM, CBOMCTBA

. k
CTCIICHU C LCJIBIM IIOKA3aTCJIEM, YPABHCHHU, q)YHKI_II/II/I y=—,
X

npasuna: CIOXKEHHS, BBIYMTAHUSA, YMHOXXEHHS, JIeNeHUs Ipooeid,
BO3BE/ICHUS APOOH B CTETICHB;

Yyco6ue paBeHCTBa Apo0U HYIIIO.

/loxazvieamsb CBOWCTBA CTEIIEHU C LIEJIBIM IIOKA3aTEIIEM.

Onucvigams TpaQUUeCKUil METOJA pelIeHUs ypaBHEHUH ¢ OJIHOU
IIEPEMEHHOM.

Ilpumensams  OCHOBHOE CBOWCTBO pallMOHANBHOM  ApoOu  Juis
COKpallleHHs U npeodpas3oBanus Apodei. [IpuBoauts aApodbu K HOBOMY
(obmemy) 3HameHnaremo. Haxoqurs cymmy, pa3sHOCTb, POU3BEICHHE
U 4YacTHOe JpoOeil. BBIMOIHATH TOXKIECTBEHHBIE NpPeoOpazoBaHUs
palMOHANIbHBIX BBIPAKEHUM.

Pewams ypaBHEHUSI C IEPEMEHHON B 3HAMEHATEJIE IPOOH.
Ilpumenams CBOWCTBA CTENEHUM C LEIbIM IOKa3aTeleM  JuId
npeoOpa3oBaHus BIPAKEHUM.

3anucvleamy 4rcia B CTAHIAPTHOM BUJIE.

k
Buvinonnams noctpoeHue u 4reHue rpapuka GyHkuuu y = —
X

Ksanpar-
HbI¢ KOPHH.

29

OyHknua y = X n eé rpaduk. KBagpaTtHble KOpHH.
Apudmernueckuil KBaJpaTHbIH KOpeHb. MHOXECTBO U

Onucwieams: TIOHATHE MHOXECTBa, 3JICMCHTa MHOXXCCTBA, CITOCOOBI
3alaHusA MHOXKCCTB;, MHOXKCCTBO HATYPAJIbHBIX YHCCJI, MHOKCCTBO

13
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JleiicTBH-
TeJIbHbIE
yucsaa

ero »sneMeHThl. [logMHOMXKECTBO.
MHOXECTBaMM. YMCIOBBIE MHOXECTBA.
apuhMETUIECKOTO KBaJPaTHOTO
ToxnecTBeHHbIE  MPeoOpa3OBaHUS

Onepanuu  Hajg
CpoiicTBa
KOpHSI.
BBIPAKCHU,
coJlepKalnuX KBaapaTHble KOpHU. DyHKIHUSA Y = x/; u
e€ rpadux

LEIbIX YHCEJ, MHOXKECTBO pAIlMOHAJIBHBIX YHCEI, MHOXECTBO
JICUCTBUTEIBHBIX YUCEI U CBA3M MEXKAY OTHMU YHUCIOBBIMHU
MHOYKECTBAMH; CBS3b MEXIYy OCCKOHEUHBIMHU JIECATHYHBIMU JPOOSIMHU
U PalMOHAIBHBIMU, UPPALMOHATBHBIMU YUCIAMH.

Pacnosznasame panmonanbHble M HppalMoOHalibHbIC yKcia. [IpuBoauth
MIPUMEPBI PAallMOHAJIBHBIX YHCEN U UPPALIMOHATBHBIX YHCEL.
3anucvieams ¢ nomomblo  GopMyn  CBOMCTBa  OCHCTBUIL ¢
JIEUCTBUTEIILHEIMHI YN CIIAMH.

Dopmynuposams.

onpeodeneHus: KBAJIpaTHOTO KOPHS W3 4YHCTA, apu(PMETHIECKOro
KBaJpaTHOI'O KOpHS W3 4YHUCJIA, PAaBHBIX MHOKECTB, IMOJIMHOKECTBA,
NepeCceuCHHs] MHOXKECTB, 00bEIMHEHHS] MHOKECTB;

ceoticmea: QPyHKIMH Y = X2, apru(PMETHYECKOTO KBAJAPATHOTO KOPHS,

byHKIIUU Y = Jx.

Jloka3pIBaTh CBOMCTBA apu(PMETUYECKOTO KBAJAPATHOTO KOPHSI.

Cmpoums rpaduku GyHKIUHN Y = X% 1 y= «/; .

Ilpumenams mOHATHE apU(PMETUYECKOTO KBAJPATHOTO KOPHSA IS
BBIYMCIICHHS 3HAUEHUI BBIPAXKEHHUI.

Ynpowame BelpaxkeHUs, coiepxaiiue apuMeTHUecKue KBaJapaTHbIC
kopHH. Pemarb ypaBHeHus. CpaBHMBaTh 3Hau€HUS! BbIpakeHUN. BbI-
MOJHATh MPeoOpa30BaHUE BBIPAKEHUI C MPUMEHEHHEM BBIHECEHUS
MHOKHTEJS U3-TI0J] 3HAKa KOPHS, BHECEHHS] MHOKUTEIISI IO 3HAK KOP-
Hs. BBIMONHATE OCBOOOKIEHUE OT MPPALMOHATILHOCTH B 3HAMEHATEIe
IpoOu, aHAJIM3 COOTHOIICHUH MEXTy YMCIOBBIMU MHOKECTBAMHU M MX
3JIEMEHTAMU

KBagpar-
HbIC ypPaB-
HEeHUS

23

HETIOJIHBIX
KOpHEHU
Buera.
yYpaBHEHUH,

Pemenne
®opmyiia
Teopema
Pemenue

KBanpatHbie
KBaJPATHBIX
KBaIPaTHOTO
KBagpartublii

YpaBHEHUSI.

YPaBHEHUM.
YpaBHEHUS.

TPEXUJIEH.

Pacno3nasams W TpUBOOUTH TNPHUMEPHl KBAaJApaTHBIX YpPaBHEHHUU
pa3IUYHBIX BUAOB (HOJHBIX, HEMOJIHBIX, MPUBEIEHHBIX), KBaIPATHBIX
TPEXWICHOB.

Onucvigams B OOIIEM BHJE pelIeHHEe HEMOJHBIX KBaJpPaTHBIX

14
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CBOAAIIMXCS K KBaJIpaTHbIM YpaBHCHUSAM.
PaLII/IOHaJIbHBIe YpaBHCHHA KaK MATCMATHYCCKUC
MOACIIN pC€aIbHBIX CI/ITyaI_[I/Iﬁ

ypaBHEHUH.

Dopmynuposamy:

onpeodenenus; ypaBHEHMs NEPBOIl CTENEHHU, KBAJPATHOIO ypaBHEHHUS;
KBaJIpaTHOIO TpEXuiieHa, JUCKPUMHHAHTA KBAaJPAaTHOTO YPaBHEHUsS U
KBaJpaTHOrO  TpEXWwIEeHa, KOpPHSI  KBaJApPaTHOrO  TPEXUIICHA;
OMKBaJPAaTHOTO YpaBHEHMUS;

c6olicmea KBaJJpaTHOIO TPEXUJIEHA;

meopemy Buera u oOpaTHyto eii Teopemy.

3anucvieamy M n0Ka3plBaTh  (OpMyay KOpHEH  KBaJpaTHOIO
ypaBHeHus. MccnenoBarb  KOJIMYECTBO  KOpHEH  KBaJApPaTHOIO
YPaBHEHMS B 3aBUCUMOCTH OT 3HAKa €ro JMCKPUMUHAHTA.
/lokazvieams meopemul: Bueta (IpssMyro 1 00paTHYIO), O pa3loKEHUH
KBaJpaTHOTO TpEXWIEHa Ha MHOXHTEIM, O CBOMCTBE KBaJpaTHOIO
TpEXWIEHA C OTPULIATEIbHBIM JUCKPUMHUHAHTOM.

Onucvieams Ha NIPUMEPAX METOJ 3aMEHBI NIEPEMEHHOMN [UIsl PELICHUS
YpaBHEHUH.

Haxooums KOpHU KBaJIpaTHBIX ypaBHEHUH pa3lWYHbIX BUJOB. [Ipume-
HATh TeopeMy Buera u oOpaTHyto eif Teopemy. BbIIOmHATE pasnoxe-
HUE KBAJpaTHOrO TPEXWIEHAa Ha MHOXWUTeIU. Haxonute KOopHU ypas-
HEHUH, KOTOpble CBOJATCSA K KBaapaTHbIM. COCTaBISATh KBaJpaTHBIE
YpaBHEHHUS U YpaBHEHMs, CBOJSILIMECS K KBaJpPaTHBIM, SBISIOIIMECS
MaTEMAaTHYECKUMHU MOJIETISIMU PEAIbHBIX CUTYalUH

IHoBTOpPEHME
U CHCTeMa-
TH3aUMs
yueOHOro
MaTepuaia

12

Hroro

105

15
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Hepasencr- 20 YucnoBsle  HepaBeHcTBAa. OCHOBHBIE  CBOWCTBa | Pacno3nasams ¥ TPUBOJUTH MPUMEPHl YUCIOBBIX HEPABEHCTB,
Ba YUCIOBBIX HepaBeHCTB. CJI0XKEHHWE U YMHOXEHHUE | HEPAaBEHCTB C IIEPEMEHHBIMM, JIMHEMHBIX HEPABEHCTB C OJHOMI
YHUCIIOBBIX  HepaBeHCTB. OleHMBaHME  3HAUEHUS | IEPEMEHHOM, IBOMHBIX HEPABEHCTB.
BbIpaxkeHUs. HepaBeHcTBa ¢ 0AHOM mepeMeHHOU. | Popmyaupoeams onpeoenenus: CPaBHEHUS JBYX UHCEN, pPELICHUS
Pemenrie HepaBeHCTB ¢  OJHOM  TEPEeMEHHOW. | HEPAaBEHCTBA C OJIHOM TMEepEeMEHHOW, pPAaBHOCUJIBHBIX HEPABEHCTB,
UucnoBele  mpoMexyTkud. Cuctembl  JIMHEMHBIX | pEIIEHHUsS CHUCTEMbl HEPAaBEHCTB C OJHOM IepeMEeHHOW, o0acTu
HEPABEHCTB C OJTHOM NMepeMeHHON OTpe/ieNICHUs] BHIPAKCHHUS,
C601licmea YNCIOBBIX HEPABEHCTB, CIIOKEHUSI U YMHOXKEHUS YUCIOBBIX
HEPABEHCTB
/loka3vléamy: CBONCTBA YUCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUU
¥ YMHO>KEHUU YHCIIOBBIX HEPABEHCTB.
Pewams nuHeiHbIE HEPABEHCTBA.
3anuceiBaTh PEILICHUS HEPABEHCTB M UX CHCTEM B BHJI€ UYHUCIOBBIX
MIPOMEXYTKOB, O0bEIMHEHUS, IEPECEUCHHS] YHCIOBBIX MPOMEKYTKOB.
Pemarp cucteMy HepaBEHCTB ¢ OAHOM NepeMeHHOM. OLeHuBaTh 3Ha-
yeHue BbIpaxkeHus. M300pakaTh Ha KOOPAMHATHON MPSMOH 3a/laHHbIE
HEPAaBEHCTBAMHU UHUCIIOBBIE IPOMEXYTKH. Buinoansams NOCTPOECHUE
K
u yreHue rpapuka QyHKIUU Yy = %
KBanpa- 38 [ToBTOpEHME U pacCIIUPEHHE CBEACHUI O (DYHKITHH. Onucvieams TIOHATHE (QYHKIIMA Kak TpaBWjia, yCTaHABIMBAIOIIETO
TUYHASA CgoiictBa pynkiuu. Kak moctpouts rpaduk GyHKIHMU | CBA3b MEX]Y DJIEMEHTAMU JIBYX MHOXECTB.
dyHKUIus y = kf (X), eciu u3Becten rpadux Gpyukiuu y = f (X). | @opmyauposame  onpedenenus: Hyas (GYHKIAH; TPOMEKYTKOB

Kax noctpouts rpapuku Gyakuuit y =f (X) +b. uy =
f (x + @), ecrut u3BecTeH rpaduK QyHKIHNA

y = f (x). KBagparnunas ¢ynkuus, e€ rpapuxk u
cBoMcTBa. PemenHme  KBaJpaTHBIX  HEPABEHCTB.
Cucrembl ypaBHEHHHl C JBYMS TEpEMEHHBIMH.
Pemienre 3ajad  C MOMOINBIO CHUCTEM ypaBHEHHI

3HAKOMOCTOSHCTBA (QYHKIMH; (GYHKLIUH, Bo3pacTaroliei (yopIBaroIeil)
Ha MHOXKECTBE; KBaIpATUIHON (YHKITNH; KBAJIPATHOTO HEPABEHCTBA,
ceolicmea KBaJpaTUIHON (DYHKIIMH;
npasuna  TIOCTPOEHUS  rpauKoB
npeobpazoBanuii Buna f(x) — f(x) + b;

S =fE+a)f)— KX

GyHKIIMH  C  TOMOIIBIO
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BTOPOU CTENEHU

Cmpoums rpadukn GyHKIUA ¢ TOMOIIBI0 peodpa3zoBanmii Buaa f (X)
—f(x) +0b;

Fx)>fx+ta)f(x)— k.

Cmpoums  Tpaduk  kBagpaTuuHo  ¢ynkumu. Ilo  rpaduky
KBaJpaTHYHON ()YHKIIMK OMUCHIBATH €€ CBOWCTBA.

Onucvieams CXEMaTHYHOE PACIOJIOKEHHE Mapaboibl OTHOCHTEIBHO
ocu abcCIucc B 3aBHCHMOCTH OT 3HaKa cTapiiero kodpQuiueHra u
JTMCKPUMHUHAHTA COOTBETCTBYIOLIETO KBAJAPATHOTO TPEX WICHA.
Pewams xBasipaTHbIC HEPABEHCTBA, MCIOJb3Ys CXEMY PACIIOIOKCHHUS
napaboJibl OTHOCUTENBHO OCH abcuucc.

Onucvisams rpapuUeCKuii METO PEIICHHS CUCTEMbI IBYX YpaBHEHUI
C IBYMs TIEPEMEHHBIMH, METOJ] TIOJCTAHOBKH M METOJI CIIOMKEHUS ISt
pEIIeHUs] CUCTEMBI IBYX YPaBHEHHH C IBYMS MMEPEMEHHBIMH, OJTHO W3
KOTOPBIX HE SIBJISIETCS TMHEHHBIM.

Pewams TEeKCTOBBIC 3a7a4M, B KOTOPHIX CHCTEMa JBYX YPaBHCHHH C
JIBYMsI TIEPEMEHHBIMHU SIBJISIETCS MATEMAaTHUECKON MOJIETBIO PEATLHOTO
TpoIecca, U HHTEPIPETHPOBATH PE3YNILTAT PEIICHHS CHCTEMBI

9J1eMEeHTHI
NpUKJIAI-
HOIi  Mare-
MATHKH
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Maremarnueckoe — MoaenupoBaHue.  [IponeHTHBIE
pacuérbl. [IpuGnuxkénnpie BbruucieHusi. OCHOBHBIE
npaBwiia KOMOMHAaTOpUKH. YacTora M BEPOSITHOCTh
ciyuaiiHoro coObiTus. Kiaccuueckoe omnpezneneHue
BepossTHOCTH. HauanpHbIe CBEIEHUS O CTATUCTHKE

Ilpusooums  npumepvi:  MaTeMaTUYECKUX  MOJENEH  pealbHbIX
CUTyallui;  TPUKIAAHBIX  33]a4;  NOpUOMIDKEHHBIX  BEJIUYUH;
WCTIOB30BaHUSI KOMOMHATOPHBIX MpPaBUJI CYMMBI U TIPOU3BEICHUS;
CIIy4aiiHbIX COOBITUH, BKJIIOYAs JOCTOBEPHBIE UM HEBO3MOXKHbBIE
COOBITHS; OTMBITOB C PAaBHOBEPOSTHBIMHU HCXOJIaMH; TPEACTABICHUS
CTAaTHUCTUYECKUX MJAHHBIX B BHAE TaOJNWI, AuarpamMm, rpaduxos;
WCTIOTB30BaHMS

BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOIIMX SBJICHUM.

Dopmynuposams  onpeodenenus:  aOCOMIOTHOM  TOTPENIHOCTH,
OTHOCUTETBbHOMN MOTPEITHOCTH, JIOCTOBEPHOTO COOBITHS,
HEBO3MOXKHOT'O COOBITHS; KJIACCUYECKOE OTPEIeTIEHUE BEPOSTHOCTH;
npasuia: KOMOMHATOPHOE MPABUIIO0 CYMMbI, KOMOMHATOPHOE MPABUIIO
MIPON3BEICHMUSI.
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Onucvléams 3Talnbl PelIeHUs IPUKIaIHON 3a1a4H.

THoscuame u 3anucviéams HopMyy CIOKHBIX TpoueHToB. [IpoBoanTh
IPOLIEHTHBIE PACUEThI C UCIIOJIBb30BAaHUEM CIIOKHBIX IIPOLIEHTOB.
Haxooums TOYHOCTH TUPUONMKEHUS MO TabmuIe NPUOINKEHHBIX
3HayeHUH BeJn4MHbL. Mcrnonb30BaTek pas3auuHble (OPMBI  3alUCH
npuOIMKEHHOTO 3HaueHus BenuuuHbl. OneHuBaTh NPUOIMKEHHOE
3HAa4YEeHUE BEJIMYHHBI.

Ilposooums ONBITBI €O ClAy4yalHbIMU ucXojgaMu. [losicHATe
3anuchiBaTh (OPMYITY HAXOXKICHHUS YacTOThl CIyYailHOrO COOBITHSL.
OnuchiBaTh CTAaTHUCTHYECKYIO OIICHKY BEpPOSITHOCTH CIIy4ailHOTO
coObITHs. HaxoauTe BEpOSTHOCTH CIIy4allHOI'O COOBITHS B OIBITaX C
PaBHOBEPOSTHBIMU UCXOaMH.

Onucvlgams 3Tanbl CTAaTUCTUYECKOTO HccienoBanusd. OpopmisTs UH-
¢dopmanmio B Buie TaOnui U auarpamm. V3Binekats nHGOpMALUIO U3
Tabaun ¥ auarpamMm. HaxoauTh ¥ MpUBOIUTH MPUMEPHI UCIOIb30Ba-
HUS CTAaTUCTUYECKUX XAPaKTEPUCTUK COBOKYIHOCTU JAHHBIX: Cpe/IHEE
3Ha4YeHUe, MOJIa, pa3Max, MeJIuaHa BbIOOpKHU

YuciaoBbie
nocJjenoBa-
TEeJbHOCTH

17

UucnoBble MMOCIIEI0BATEIBLHOCTH.
MIPOTPECCHSL. CymmMma n
apudmMeTnueckod  mporpeccur.  ['eomerpuyeckas
MIPOTPECCHSL. CymmMma n MEePBBIX YJICHOB
reomeTpuueckord mporpeccun. Cymma OeCKOHEUHOM
reOMETPUYECKON TPOrPECCHH, y KOTopoii | (| <1

Apudmernueckast
MIEPBBIX YJIEHOB

IIpusooumy npumepbl: MOCTIeIOBATEIHHOCTEH; YHUCIIOBBIX
MOCNIEIOBATENbHOCTEN, B~ YAacTHOCTH  apuMeTudeckol  u
TE€OMETPUYECKON MPOTPECCUi; MCIIONB30BaHUS MOCIIEI0BATEIHLHOCTEH
B pealbHOW JKM3HH, 33]a4, B KOTOPBIX PACCMaTPHUBAIOTCS CYMMBI C
OCCKOHEYHBIM YHCIIOM CIIaraeMbIX.

Onucvieamo: MOHSTUS MOCIIe0BATEIHHOCTH,
MOCTIeIOBATEIBHOCTH; CIIOCOOBI 3aJJaHHS TTOCIIEIOBATEITFHOCTH.
Buviuucnsames dneHsl MOCHEIOBATENILHOCTH, 3aaHHON (HopMyIoil n-ro
YJIeHA WJIH PEKYPPEHTHO.
Dopmynuposams:

onpeodenenus:  apuPMeTHIECKOMN
MIPOTPECCHUH;

CB0LCMBa YIICHOB TEOMETPHUECKON U apu(METHIECKON TPOTPECCHIA.

YJICHA

MPOrPECCUU, TE€OMETPUYECKON
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MPOrpaMMbl (Ha ypoBHe y4eOHBIX AelCTBHIH)
3a0asamv  apuPMETHUECKYI0 U TE€OMETPUUYECKYIO IPOrPEeCcCHH
PEKYPPEHTHO.
3anucwvieamv u nosichame (GOpMyibl 00LIETO YiIeHa apu(PMETHIECKOit
Y F€OMETPUYECKON TPOTrPECCHIA.
3anucwieamv u Ookasvieamv: (POPMYNBI CyMMBbI N HEPBHIX YJIECHOB
apu(METHYECKOW ¢ TEeOMETPUYECKOH Mporpeccuid;  (GpopmyIisl,
BBIpaKaIOIINE CBOMCTBA YJICHOB apu(METHUECKOW U IreoMeTpUUYECcKOn
IIPOTPECCHIA.
Buiyucnams cymMMy O€CKOHEUHOW TI'€OMETPHUYECKOM Nporpeccuu, y
kotopoii | g | < 1. [IpencraBnsaTs 6ecKOHEUHBIE TEPHOANYECKHIE IPOOH
B BU1€ OOBIKHOBEHHBIX

IHoBTOpEHue 7

U CHCTeMa-

TH3aUMs

y4eOHOro

MaTepuaJia

HTroro 102
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