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COJEP)KXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMmBbl 3ammcu
npobeit k gpyroil. IloHaTHe palnMOHAIBLHOTO 4YHCA, 3alUCh, CpPaBHEHUE,
YOOPSAIOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMmernyeckue JEHUCTBUS C
palMOHAIBHBIMYA YMCiIaMu. PellieHue 3aad U3 peaibHOW NPaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJlbHBIM IIOKa3aTeJIeM: OIpelesieHrne, MpeoOpa3oBaHKe
BBIPKEHHUII HA OCHOBE ONPENENICHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE MPOLEHTOB. TpU OCHOBHBIE 33Ja4M Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHON IIPAKTUKHU.

[IpuMeHeHME TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPOIIOPLIMOHAIIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[lepemMeHHBIE, YNCITIOBOE 3HAYCHHUE BBIPAKEHUS C MEPEMEHHOM. JlommycTrMbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
MIPOU3BECHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBOMICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrOwIeHa. ClioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyIsbl COKpAIEHHOIO YMHOXKEHHMs: KBaapar
CyMMBl M KBajpar pasHocTtd. Popmyna pa3HOCTH KBaaparoB. Pazmoxenue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4d ¢ TOMOIIbIO YPaBHEHUM.

JIuneitHOe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMM C AByMs INEpEMEHHbIMU. PelieHue cucrem ypaBHEHUU
CIIoCOOOM MOACTaHOBKHU. I[IpuMepbl perieHusi TEeKCTOBBIX 3aJad C MOMOIIBIO
CHUCTEM ypaBHEHHM.

DOyHKIMHA



Koopaunara Touku Ha npsimoil. YuciioBble NPOMEXKYTKH. PaccTosiHue Mexmy
JIBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOIA.

[IpsimoyronbHast cucteMa koopauHat, ocu OX u Oy. AGcuucca ¥ opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynknun. ['padux
bynkuuu. CoiicTBa pyHkuuii. Jlunelinas Qynkuus, e€ rpaduk. ['padux dyakumu
y = |X|. I'padmueckoe perieHre JIMHEWHBIX ypaBHEHHH M CHUCTEM JIHMHCHHBIX
YPaBHEHUM.

8 KVIACC

Yuciaa v BIYMCICHUSA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYKUCJIEHUSM. JIeCTBUTEIIBHBIE YUCIIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3auCh YHCIIA.

AJsiredOpanvecKue BbIPpAKEHUA

KBampaTHbiii  TpE€XwieH, pas3loKEHHE KBAJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpanveckoil apoOwu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOer.
PannonanbpHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOAAIINXCS K JUHENHBIM UM KBAJIPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas uaTEpHpeTalIvs YpaBHEHUN C IBYMs IMEPEMEHHBIMU U CHCTEM
JVMHEUHBIX YPAaBHEHUW C JABYMs NE€PEMEHHBIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEMHBIX YPABHEHUH C IByMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynknuu. OOnacTh omNpeAeneHuss U MHOXKECTBO 3HAYCHUM
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.



I'paduk Pynkuuu. Yrenue cpoiictB (yHkuuu mo e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKaIOMIUX peabHbIE MPOIECCHI.

ODyHKIMY, OMUCHIBAIOIIME TNPSIMYI0 U OOpaTHYIO MPOIMOPIHMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, ¥ = X3, y = VX, y=|X|. [paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KVIACC

Yuciia ¥ BIYMCICHUS

PaunonanbHble 4yKclia, UppallOHAIbHBIE YKCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecATHUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENIBHBIX YNCEN, AIEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHbIE JAecITUYHbIe ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MPSAMOIA.

CpaBHEHHME [JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroILeM MUpE.

[Tpubnnx€éHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHus. OKpyIieHHe
yucel. [[puknaka u onieHka pe3yJbTaTOB BEIYUCIECHUN.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUMN, CBOASIIMXCS K KBaApPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIECHEW Pa3JIOKEHHEM HA MHOKHUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PerieHne TEKCTOBBIX 3a/ady
aNredpandecKuM METOJIOM.

VYpaBHeHue ¢ AByMS NIEpEeMEHHBIMH U ero rpaduk. PemeHue cuctem AByX
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JHHEHHOE, a Japyroe — BTOpoi creneHu. [ 'paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHou. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmyeckas uHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMM.

DOyHKIUU

KBagpatnunas ¢ynknus, e€ rpadpuk u cBoictBa. [lapaboma, KOOpaWHATHI
BEPIINHBI 11apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.



I'padbuxu dyuxmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , i ux
CBOWCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCuu

[loHATHE 4YHCIIOBOM MOCHEAOBATEIBHOCTU. 3aJaHUE TIOCJIEI0OBATEIIBHOCTH
pPEKyppeHTHOI (popMyIoit u GopMyIoit N-To diieHa.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro wieHa
apu(MeTHIeCKo U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxeHne 4YIE€HOB apHU(PMETHUYECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAJIBHBIN POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOTI O KYPCA «AJI'EBPA 7 - 9»

JInuHOCTHBIE pPe3y/IbTAThI:

BOCIIUTAHUE POCCUNCKON I'PAKIAHCKON UICHTUYHOCTU: IATPUOTU3MA, YBAXKCHUS K
OTtedecTBY, OCO3HAaHME BKJIAJa OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHE MHPOBOI
HAyKH;

OTBCTCTBCHHOC OTHOIICHUC K YYCHUIO, TOTOBHOCTH U CITOCOOHOCTH O6y‘—IaIOHII/IXC$I
K CaMOpPa3BUTHIO H CaMOO6pa3OBaHI/II-O Ha OCHOBC MOTHBaIlUM K O6Y‘I€HI/IIO )51
IIO3HAaHHIO,

OCO3HAHHBIA BBHIOOP W TOCTPOEHUE JaNbHEHINEeH WHIWBHUIYAIbHOW TPACKTOPHUU
oOpa3oBaHMsl Ha 0a3e OPUEHTUPOBKU B MHUpe Ipodeccuil 1 npodeccuoHaNIbHbIX
INPEANOYTEHUI C YYETOM YCTOMYMBBIX MMO3HABATENIBHBIX MHTEPECOB, a TaKKe Ha
OCHOBE (DOPMUPOBAHMS YBAKUTEIBHOIO OTHOUIEHUS TPYAY, Pa3BUTUE OIbITA
y4acTHsl B COLIMAIIBHO 3HAYUMOM TPY/E;

yMEHUE KOHTPOJIUPOBATH MPOIECC U PE3yJIbTaT y4yeOHOM W MaTeMaThu4ecKou
JEATEIIbHOCTH;

KPUTUYHOCTDb MBIIIJICHUA, HHUIIHNATHUBA, HAXOJYHNBOCTb, AKTUBHOCTD IIPHU PCIICHUU
MaTEMAaTHYCCKHUX 3a1a4.

MeTanpeaMeTHbIe pe3yJbTaThl:

YMEHHE CaMOCTOSTCIBHO OIpEASsiTh IEeIU CBOEro oOOydYeHHUs, CTaBUTh U
dbopmyHpoBaTh 11 ceOsl HOBBIE 3a7au B y4€0Oe, pa3BUBAaTh MOTHUBBI M HHTEPECHI
CBOEH MO3HABATEIbHOM JESATCILHOCTH;

YMEHHE COOTHOCUTb CBOHU JECHUCTBUA C IUIAHUPYEMBIMU  pe3yJIbTaTaMH,
OCYILECTBJIATE KOHTPOJIb CBOEW JIEATEIBHOCTH B IIPOLECCE JTOCTHIKECHUS
pe3ynbTaTa, ONpeesTh CocoObl NIEUCTBUI B paMKax MPEeAJIOKEHHBIX YCIOBHUM U
TpeOOBaHMM, KOPPEKTUPOBATH CBOM JICUCTBHS B COOTBETCTBUU C U3MEHSIOLIEHCS
CUTyaluen;

YMEHHE ONpEAeATh MOHATHUS, CO3aBaTh 0000IIECHNs, YCTaHABIMBATh aHAJIOTHH,
KJIACCU(PUIIMPOBATh, CAMOCTOSTEIbHO BBIOMPATH OCHOBAaHUS M KPUTEPUU IS
KJ1accu(ukanuu;

YMEHUE YCTaHaBIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE
paccyxJieHue, yMO3aK/IIoueHHe (MHAYKTUBHOE, NIEyKTUBHOE W IO aHAJOTUU) U
JI€JaTh BBIBO/IbI;

pasBUTHUC KOMIICTCHTHOCTH B 00/J1aCT  MCIIOJIb30BaHMS I/IHqJOpMaI_[I/IOHHO -
KOMMYHHKAIIMOHHBIX TGXHOJ’IOFHﬁ;



ICPBOHAYAIIBHBIC TIPCACTABIICHUA 00 naCAX M O METOAAaX MATCMATHUKH KakK 00
YHUBCPCAJIBHOM A3BIKC HAYKH U TCXHUKHU, O CPCACTBC MOIACINPOBAHUA SIBICHUW U
IIpOLECCCOB;

yMEHHE BHACTh MAaTEMaTHYECKYIO 3a/lauy B KOHTEKCTE MPOOJEMHOW CHUTyallud B
JIPYTUX TUCUUILUIMHAX, B OKPYKAIOLIEH KU3HU;

YMEHUE HaxXOJIWUTh B PA3JIUYHBIX MCTOYHHWKAX HH(POPMAIHNIO, HEOOXOMUMYIO IS
peIIeHHs] aTeMaTUYEeCKUX 3a7a4, W TMPEACTaBIATh €€ B TOHATHOW Qopme,
PUHUMATH

pelIeHre B yCIOBHUSIX HEMOJHOW WM M30BITOYHOW, TOUHOW WIIM BEPOSTHOCTHOM
uHdopmaIuy;

YyMEHUE TOHUMAaTh M MCHOJb30BATh MAaTeMaTHYECKUE CPEJCTBA HAIJISAHOCTU
(rpadukm, TaONMLBI, CXEMbl W Jp.) AJIA WUIIOCTPAllUM, HWHTEPIpETaluH,
apryMeHTaluu;

yYMEHUE BBIIBUTATh TUIIOTE3bl MPU PEIICHUM 3aJa4M, MOHUMATh HEOOXOJAMMOCTb
WX TIPOBEPKHU;

IIOHUMAHHUC CYIMHOCTH aJITOPUTMHYCCKHUX HpeI[HI/ICElHI/Iﬁ H YMCHHUC IIGIZCTBOB&TI; B
COOTBCTCTBHH C IIPCATOKCHHBIM aAJIT'OPUTMOM.

IIpeameTHbIe pe3yJIbTATHI:
OCO3HAHHE 3HAYEHUS MATEMATUKU JJIs1 [IOBCEHEBHOU KU3HU YEIIOBEKA,

MPEACTaBICHUE O MaTEeMaTHYeCKONM Hayke Kak cdepe MareMaTuuecKou
JeATeIbHOCTH, 00 JTamax e€ pa3BUTHS, O €& 3HAYMMOCTH JUIsl Pa3BUTHS
MBWIN3ALINH;

pa3BUTHE yMEHHH paboTaTh ¢ y4YeOHBIM  MAaTEMAaTHUYECKHMM  TEKCTOM
(aHaIM3MpOBaTh, M3BIEKATh HEOOXOAMMYIO WH(OpPMAIMIO), TOYHO M TPaMOTHO
BBIPOKATh CBOM MBICIIM C TPUMEHEHHEM MAaTEMaTUYECKOW TEPMHHOJOTUU U
CUMBOJIMKH, TIPOBOJUTH KJIacCU(UKAITIH, IOTUYECKHE 000CHOBAHMSI;

BJaJicHHe 0a30BbIM TOHATHHHBIM  amlaparoM [0 OCHOBHBIM pasjeiiaM
COJICPIKAHUS;

CHUCTEMATUUYCCKHUEC 3HAHUA O (bYHKHI/ISIX Hn Ux CBOﬁCTBaX;

IIPAKTUYECKA 3HAYMMBIE MAaTEMATUYECKUE YMEHMS M HABBIKM, UX IPUMEHEHHUE K
pPELIEHNI0 MAaTEMATHMYECKUX MW HEMATeMaTU4YeCKUX 3a1ad, Mpearojararomee
YMEHHSL:

BBIITIOJIHATE BBIYUCIICHHUA C ,Z[CﬁCTBHTCHBHBIMPI qucliaMHi; pellaTb YpPaBHCHMH,
HCPABCHCTBA, CUCTCMbI ypaBHeHI/Iﬁ 1 HCPABCHCTB,

peliaTh TEKCTOBBIE 3a/1a4l apu(METHIECKIM CIIOCOO0M, C ITOMOIIBI0 COCTABICHUS
Y pELICHUs] YPAaBHEHHUM, CUCTEM YPABHEHUU U HEPABEHCTB;



HUCIIOJIB30BAaTh anre6panquI<HI71 S3BIK IOJIA OIMMCAHU MPEAMCETOB OKPYKAKOMICTO
MHpPa U CO3AAHHA COOTBECTCTBYIOINX MATCMATHYCCKUX MOﬂeHeﬁ;

IIPOBOJAUTH IIPAKTUYCCKHC paC‘{éTBI: BBIYUCJIICHUA C IIPOUCHTAMH, BBIYHUCICHUA C
YU CJIOBBIMH IHoCJICA0BATCIIbHOCTAMMU, BBIYHMCJICHHU S CTAaTUCTHYCCKHUX
XapaKTCPHUCTUK, BBITIOJTHCHHC HpI/I6J'II/DKéHHI)IX BBI‘II/ICJIGHHI;'I;

BBITIOJIHSATH TOXK/IECTBEHHBIEC MTPEOOPa30BaHUS PALIHOHATBHBIX BHIPAKEHUH;
BBITOJIHATH OTNEPAIlUH HaJl MHOKECTBAMU;
UCCIIEIOBaTh PYHKIIUU U CTPOUTH UX TPaPUKU;

YUTaTh U HCHOJB30BaTh HWH(OPMAIUIO, MPEACTABICHHYIO B BHUIE TaOJHIIbI,
JUarpaMMbl (CTOJIOYATON WIIM KPYTOBOM);

pemaTb HpOCTGP'IIHHC KOM6I/IHaTOpHBI€ 3aJa4H.

IL1anupyveMblie pe3ybTAaThbl 00VUEHHUA ajJdreope B 7—9 Kjaaccax

AJZ2€6I?CZM'{€CKM€ BbIPAIHCEHUA

BbInyCKHMK HAYYHUTCH:

e ONIEPHPOBATH MOHATUAMU «TOXIECTBOY, «TOXJIECTBEHHOE
npeoOpa3oBaHuey, pelaTh 3a7add, CoJepKalme OYKBEHHBbIC JTaHHEBIC,
pabotath ¢ hopmynamu;

e ONEPUPOBATH IIOHATHUEM «KBAJPATHBIM KOPEHB», MPUMEHITH €ro B
BBIUHCIICHUSX;
BBITIOJTHATH MPE0OPa30BaHNUE BBIPAKECHUH, COJIEPKAITUX CTENIEHU C IEIbIMU
MOKa3aTesIMU U KBAJIPATHbIC KOPHU;

e BBINOJHATh TOXKJICCTBECHHBIC MPeoOpa3oBaHUs PaIlMOHATLHBIX BBIPAKCHHUIH
Ha OCHOBE IpaBWJI JEWCTBUU HajJ MHOTOWICHAMH H alTreOpanuecKUMU
POOSMU;

e  BBINOJIHATH PA3JI0KEHUE MHOT'OYJICHOB HA MHOKHUTEIIH.
BoInyCKHMK MOJYYUT BO3MOKHOCTb:

¢ BBIMIOJIHATH MHOTOIIIATOBBIC MPEOOPa30BaHUS PAIMOHAIBHBIX BBIPAKCHUIA,
MPUMEHSIS ITUPOKHI HAOOp cIOCOO0B U MTPUEMOB;

o TMPUMEHATH TOXKJECTBEHHbIC NpPeoOpa3oBaHUsl A pEIICHHs 3aJad U3
Pa3IMYHBIX Pa3esioB Kypca.

Ypasnenus
BbInyCKHUK HAYYHUTCH:



pemaTh OCHOBHBIE BUbl PALIMOHAIBHBIX YPABHEHHUU C OJHOU IEPEMEHHOM,
CUCTEMBI JIBYX YPaBHEHHUH C JBYyMs IEPEMEHHBIMY;

IIOHUMATb YPABHCHHC KakK BamHeﬁmon MATECMATUYCCKYIO MOJCIb OJIA
OIIMCAaHUA HW HUIYUCHHUA p33H006pa3HI>IX PCAIBHBIX CHTyaHHﬁ, pelIaTb
TCKCTOBBIC 3a1a491 anre6pauquI<HM MCTOOOM,

NPUMEHATh I'paUUecKUue NPEICTaBICHUS ISl MCCIEIOBaHUSA YpaBHEHUH,
VCCIICIOBAHUSI U PELICHUS CUCTEM YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

BbINyCKHMK MOJYYUT BO3MOKHOCTh:

OBJAQJCTh CIIEHUATBHBIMU INPUEMAMU PELICHHWS YPaBHEHUM U CHUCTEM
YPaBHEHUM; YBEPEHHO NPUMEHATH anmaparT ypPaBHEHHW [UISl pPEIICHUS
Pa3HOO0pa3HBIX 3a7a4 U3 MATEMATUKH, CMEKHBIX ITPEAMETOB, IPAKTUKH;

OPUMEHATh Tpaduueckue MNpENCTaBICHUS ISl UCCIEIOBAaHUS YpaBHEHUH,
CUCTEM YpaBHEHUM, CoiepKalInX OyKBeHHbIE KOG OUIIMESHTHI.

Hepaserncmea

BbINyCKHUK HAYYHTCS:

INIOHUMAaTb TCPMHUHOJIOTHUIO W CHMBOJIMKY, CBA3dHHBIC C OTHOIICHHCM
HCPaBCHCTBA, CBOMCTBA YHCJIOBBIX HCPABCHCTB,

pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI;

pemiaTh  KBaJgpaTHble HEpPaBEHCTBa C OMOpoM Ha  rpaduyeckue
MPE/ICTABIICHHUS;

OPUMEHATh anmnapar HEPABEHCTB I PEIICHUs 3a/ad W3 Pa3InyHBIX
pa3zaenos Kypca.
BoInyCKHMK MOJYYUT BO3MOKHOCTD:

OCBOUThH Pa3HOOOpPa3HbIE NMPUEMBI J0KA3aTEIbCTBA HEPABEHCTB; YBEPEHHO
OPUMEHSATh  ammapaT HEpaBEeHCTB Uil  pEIIEHUs  Pa3HOOOpa3HbIX
MaTEeMaTUYECKHX 3aJ1ay, 3a7a4 U3 CMEXHbBIX MPEIMETOB U MPAKTUKH;

NPUMEHATh TpadUyecKue TPECTABICHUS I MCCIEIOBAHNS HEPABEHCTB,
CHUCTEM HEPABEHCTB, COJIEPKAIINX OYKBEHHBIE KOA(P(DUIIUCHTHI.

Hucnosvie mHodcecmsa

BbInyCKHUK HAy4YHTCH:

INIOHUMAaTb TCPMHHOJIOTHUIO W CHMBOJIMKY, CBJA3aHHBIC C TIOHATHCM
MHOKCECTBA, BBIIIOJHATH OIICpallMi HaJl MHOXCCTBAMMU,

HCIIOJIb30BATh HA4YaJIbHBIC NPCACTABIICHUA O MHOKCCTBC I[GI\/IICTBI/ITCJ'H:HBIX
YUCCII.

BbInyCKHMK MOJIYYUT BO3MOKHOCTD:



pa3BUBaThb NPEACTABIICHUC O MHOKCCTBAX,

Pa3BUBAThb MPCACTABJICHUC O YUCJIC U YHUCIOBLIX CUCTCMaAX OT HATYPAJIbHBIX
0 ,ZIGI?ICTBPITGJH)HBIX qUCCII; O pOJIN BBIUMCIICHUN B IMPAKTUKC,

pPa3BUTh U YIIyOUTh 3HAHUS O MECATUYHOW 3aIUCH JICUCTBUTEIIBHBIX YHCET
(mepuoaMYecKue U HETIEPUOANIECCKUE POOH).

Dyukyuu
BbInyCKHUK HAYYHUTCSH:

MOHMUMATh W HCIOJIb30BaTh (YHKIIMOHAJIBHBIC TMOHATHS, S3BIK (TCPMHHBI,
CUMBOJIMUECKUE 0003HAYCHU);

CTPOUTh TpauKH >SJIEMEHTApHBIX (YHKIMH, UCCIEeNI0BaTh CBOWCTBA
YHCJIOBBIX (PYHKIIMI Ha OCHOBE U3yUEHUs IOBEIEHUS UX IPa(pUKOB;

IIOHMMAaTb (I)YHKHI/IIO KakK BEl)KHGfIIHYI-O MAaTCMATHUYCCKYIO MOJCIb OJIA
OIIMCaHusA IIPOHCCCOB U SIBJICHUM OKpyZKaromero Mupa, IIPHUMCHATH
CI)yHKHHOHaHBHBIﬁ A3BIK JJI1 OIHMCAHHUA MU HCCICOOBAHUA 3aBUCUMOCTEH
MCKOY CI)I/ISI/I‘-IGCKI/IMI/I BCINMYHUHAaMU,

MOHMMAaTh © UCIHOJB30BaTh SA3BIK IMOCIEAOBATEIHHOCTEH (TEPMMHHBI,
CUMBOJIMYECKHUE 0003HaYEHNUsA);
OPUMEHATb (OPMYJIbI, CBSI3aHHBIE C apU(METUYECKOW M T€OMETPUUYECKOU
IPOrpecCUsiMU, W ammapar, CPOPMUPOBAHHBIM NpPU HU3YUYEHUU JPYTUX
pa3zenoB Kypca, K pelIeHUIo 3a/1a4, B TOM YUCJEe ¢ KOHTEKCTOM U3 pealbHON
AKHU3HU.

BbINyCKHMK MOJYYUT BO3MOKHOCTb:

IPOBOJUTH MCCIEAOBAHUS, CBA3aHHBIE C M3YYEHHEM CBOMCTB (DyHKIMi, B
TOM YHCJIE C

UCIIOJIb30BaHUEM KOMIIBIOTEPA; Ha OCHOBE rpaMKOB M3YUYECHHBIX (PYHKIIHI
CTPOUTH 0oJiee CIIOKHBIE Tpa@uKu (KyCOUHO-3aJaHHbIE, C «BBIKOJOTHIMI
TOYKaMH U T. I.);

UCIIOJIb30BaTh (DYHKIMOHAJIbHBIE MPEIACTABICHUS U CBOMCTBA (DYHKLIMM JJIs
pELIEHNs] MAaTEMAaTHYECKUX 3a/1a4d U3 Pa3IMYHbIX Pa3JIeJoB Kypca;

pemiaTh KOMOMHUPOBAHHBIE 33Jla4M C MPUMEHEHHEM (HOopMyJ N-ro 4jieHa U
CYMMBI N MEPBBIX WICHOB apu(pMETUUECKON U T€OMETPUUECKON MPOTPECCUH,
MIPUMEHSISL IPU 3TOM annapaT ypaBHEHUW U HEPABEHCTB;

MOHUMATh ApU(PMETUUECKYIO U TEOMETPUUECKYIO TPOrPECCUU KaK (PYHKIIMU
HATYpaJIbHOTO AapryMEHTa; CBS3bIBaTh apU(PMETHUECKYI0 MPOTPECCHUIO C
JIMHEWHBIM POCTOM, T€OMETPUUYECKYI0 — C SKCIIOHEHIIMAIBHBIM POCTOM.



Dnemenmvbl NPUKIAOHOU MAMEMAMUKU

BbInyCKHUK HAYYHUTCSH:

HCIIOJIB30BaTh B XOAC PCHICHHUA 3addd OJ3JICMCHTAPHLIC IIPCACTABJIICHUS,
CBJA3aHHBIC C HpI/I6JII/DKéHHBIMI/I 3HAa4YCHUAMMU BCIUNYHUH,

HCIIOJIB30BAaThH HpOCTei’IHII/IC CITOCOOBI MMpCaACTABICHUA )41 aHaJIi3a
CTaTUCTUYCCKHX NAHHBIX,

HaXOIUTb OTHOCHUTCIIBHYIO YaCTOTY U BCPOATHOCTD cnyqaﬁﬂoro CO6BITI/I$I;

pematb KOMOWMHATOPHBIE 3aJadyd Ha HAxXO0XXJICHHE 4Yucia OOBEKTOB WIIH
KOMOWHAIUH.
BbhInycKHMK MOJYYUT BO3MOKHOCTD:

IIOHATD, qTo YHCJIOBBIC JaHHBIC, KOTOPLBIC HCIIOJIB3YIOTCA JJIA
XApPaKTCPUCTHUKHU 00BEKTOB OKPYZKarouiero MHpa, SABJIAIOTCA
IMPpCUMYIICCTBCHHO HpI/I6JIH)KéHHBIMI/I, qTO IIO 3allMCH HpI/I6JII/I}KéHHBIX
3Haqu1/n71, COJACPKAIIUXCA B I/IH(l)OpMaHI/IOHHBIX HCTOYHHUKAX, MOXHO
CYJUTH O NOI'PCIIHOCTH HpI/I6J'II/I)KCHI/I$I;

IIOHATL, YTO IMOI'PCIIHOCTL PE3YyJIbTaTa BBIUMCJICHUM JOJDKHA OBITH
COn3MEpHMa C NOIrpCITHOCTBIO UCXOJHBIX JaHHBIX;

MPUOOPECTH TMEPBOHAYAIBHBIA OMBIT OpraHu3anuu cOopa MaHHBIX MPHU
MPOBEICHUHM OMPOca OOIIECTBEHHOTO MHEHUS, OCYIIECTBIISITH UX aHAJM3,
MPEICTABIIATH PE3YJIbTAThI OMPOCA B BHUJIEC TAOIHIIBI, JUATPAMMBI;

NPUOOPECTH OMBIT MPOBEAEHUS CIYHYalHBIX YKCIIEPUMEHTOB, B TOM YHCIIE C
IIOMOIIBI0  KOMIIBIOTEPHOTO  MOJEIMPOBAHUSA, HMHTEPIOPETALUHA  UX
pe3yJIbTaTOB;

HAyYUTHCSI HEKOTOPHIM CIECIHUAIBHBIM MPUEMaM perieHus: KOMOUHATOPHBIX
3a7ad4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue Yuer paboueii nporpaMMbl BOCIUTAHUS
Ne KoimuecTBo DJIeKTpOoHHbIe (LM (ppoBbIE) P porp
pa3esioB U TeM
n/n 4acoB oOpa3oBaTe/ibHbIE pecypchl
NPOrpamMMbl
Yucna v BEIYUCIICHUS bubmorexa LIOK
1. P ’ 25 https://m.eds00.ru/3T9611VNP
alMOHATIPHBIC THCIIa VCTaHOBKA Ha aKTUBHOE y4aCTHE B PEIICHUN
BuGmuorexa LIOK MPaKTUYECKUX 3a]1a4 MaTeMaTUYECKON HaNpaBJI€HHOCTH;
AnrebOpanueckue _ 6 9
2. 27 https://m.edsoo.ru/XKZ0QS616\\/ | HEOOXOMMMOCTh B (JOPMUPOBAHMH HOBBIX 3HAHUH, B TOM
BhIpaCHiA yuciie GOpMyJIMPOBKE UJIEU, TIOHATHUS, TUIIOTE3bI 00
bubmuoreka [JOK 00BEKTax U SBJICHUSIX, B TOM YHCIIEC PAHEE HEM3BECTHBIX
YpaBHeHus u ,
3. 20 https://m.edsoo.ru/6M3BVY10F
HEpaBEHCTBA
KoppektrupoBka npuHUMaeMbIX pelieHUuH U 1eMCTBUH,
OPMYJIUPOBKA U OI[EHKA PUCKOB U ITOCJICICTBUI
4 Koopaunatet n 24 bubmorexa LIOK gopMI}/II OI]:aHI/Ie OHLIjTa' CI”)FaHOBKa Ha aKTI/II[BHoe : acTue
' rpaduku. OyHKIUH https://m.edsoo.ru/HIOISNIVV PMHDP Y Y1
B PEIICHUU MPAKTUYECKUX 33/1a4 MAaTEMaTHIECKOM
HaIpaBJIE€HHOCTH
KoppekTrnpoBka NnpuHUMAEMBbIX PEIICHUN U AEHCTBHIA,
OPMYJIMPOBKA M OIIEHKA PUCKOB U ITOCIICACTBHI
5 Tostopenue u 6 bubmmorexa [TOK iopMz OII:aHI/Ie OHIfIITa‘ CHI())CO6HOCTI) K SMI([) I/IOHZZJ'II)HOM
' 00001IeHIE https://m.edsoo.ru/ XBWB68AXB PMHP ’ H y
U 3CTETUYECKOMY BOCTIPUATHIO MATEMATUYECKUX
00BEKTOB, 33/1a4, PEHICHUN, pacCyKIeHUI
OBIIEE KOJIMYECTBO 102
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https://m.edsoo.ru/3T9611VNP
https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/6M3BVY1OF
https://m.edsoo.ru/HIOI8N9VV
https://m.edsoo.ru/XBWB68AXB

8 KVIACC

Ne | HaumenoBanue pa3nenoB u TeM | KosmuectBo | JjiekTpoHHblIe (LM(poBbIe) Y4er paboyeii nporpaMMbl BOCIMTAHUS
n/n NMPOrpaMMbl 4acoB oOpa3oBaTe/ibHbIe pecypchbl
KoppekTupoBka IprUHUMAaEMbIX PEUICHUN U 1EUCTBUM,
(hopMyTUpPOBKA 1 OIIEHKA PUCKOB U TOCIECTBHH,
Yucna u Beranciienns. Keaapataeie bubmoteka [JOK (hopMHEpOBaHUE OIBITA; CITOCOOHOCTH K
1. 15 )

KOPHH https://m.edsoo.ru/O0RMAGNHCK | sMOIIMOHaTBHOMY M 3CTETUYECKOMY BOCTIPHSTHIO
MaTeMaTHYECKHX 0OBEKTOB, 3a/1a4, peIICHHH,
paccyxJIeHul

5 Uwncna u Beraucienns. CTemnenp ¢ 7 bub6mmoreka [IOK YcTaHOBKa Ha aKTUBHOE y4acTHE B PEIICHUN
' IeJIbIM [I0Ka3aTeIeM https://m.eds00.ru/Q7A3CXOIL | mpakTuuecKHuX 3a1a4 MATEMATHYECKOM

O Bu6mmoreka [TOK HaIpaBJIeHHOCTH;

3. PAITELicne BhIp ’ 5 https://m.eds00.ru/GB7K30KCG | HeoOXxoauMocTh B (pOPMHUPOBAHNY HOBBIX 3HAHHH, B

KBanpatssiil Tpéxunen
TOM gucie GOpMyITUPOBKE UACH, TOHATHUS, TUHTIOTE3HI 00

4 Anrebpandeckue BbIPaKCHUSI. 15 Bu6mmoreka [TOK 00BEKTaxX U SIBICHUSX, B TOM YHUCIIE paHee HEU3BECTHBIX
' Anredpanyeckas 1po0b https://m.edsoo.ru/Y683RP1V9
KoppekTupoBka npruHUMAaeMbIX pELIEHUN U TEUCTBUM,
Bubnunoreka [IOK (hOopMyJIUPOBKA U OLIEHKA PUCKOB U MOCJICCTBUM,

YpaBHEHHS U HEPABEHCTBA. ] ]

5. 15 https://m.edsoo.ru/UDKT3SX0P | ¢opmupoBaHue OMbITa; yCTAHOBKA HA AKTHBHOE

KBanpatabie ypaBHEHUS
y4acTue B PEIICHUH MPaKTHYEeCKHUX 3a1a4
MaTeMaTHYECKOW HANIPABICHHOCTH

YpaBHeHHS 1 HEPABEHCTBA bubmmorexa [IOK

6. p pase ' 13 https://m.eds00.ru/ICOH5LYTW
Cucremsbl ypaBHEHHIA
YcTaHOBKa HA aKTUBHOE y4acTre B PEIICHUN
7 VYpaBHEHUS U HEPABEHCTBA. 12 bubnmnoreka [IOK MPaKTUYECKUX 3a]]a4 MaTeMaTUYECKON
' HepaBenctBa https://m.eds00.ru/5DGS10004 HAIpaBJIeHHOCTH;
bubmmotexa [JOK HEO00XOUMOCTh B (JOPMHUPOBAHUY HOBBIX 3HAHUH, B
8. Oynkiuyu. OCHOBHBIC MTOHSTHUS 5 https://m.edso00.ru/30QTSJORU | ToM uncne GpopMyITHPOBKE HJIEH, IOHITHS, THIIOTE3bI 00
00BEKTaX U SBJICHUSIX, B TOM YUCIIC paHee HEM3BECTHBIX
bu6nmoreka IJOK
9. Oynkunu. Yucnosble GyHKIUHT 9 https://m.edsoo.ru/B2NFZC7XH
bu6nmoreka IJOK
10. | IToBTOpenue u 060OIIEHNE 6 https://m.eds00.ru/SQCV6UFOT
OBLIEE KOJIMYECTBO YACOB I10 102
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https://m.edsoo.ru/0RMAGNHCK
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/GB7K3OKCG
https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT

9 KJIACC

Ne HaunmenoBanue pasnenoB 1 | Koanuecrso DJIeKTpOHHbIe (LM (pPOBbIe) Yder paGoueii nporpaMMbl BOCIIMTAHUS
n/n TeM NPOrpaMMbl 4acoB o0pa3oBaTe/ibHbIe pecypchl
Uucna v BBIYUCICHUS bubmorexa [IOK
1. o ' 9 https://m.eds00.ru/E9QJ7QNTB
JlelicTBUTENbHBIC YKCIIA
YpaBHEHUS 1 HEPABEHCTBA. Bbubnuorexa LHOK KoppekTupoBka npuHUMaeMbIX PELIEHUN 1
2. VpaBHEHUS C OHOM 14 https://m.edsoo.ru/LLGLQKIU2 neicTBui, pOopMyIHpPOBKA U OLIEHKA PUCKOB U
IIEPEMEHHOMN MOCTIEICTBHH, (HOPMUPOBAHHE OIIBITA;
VpaBHCHIS 1 HEDABCHCTEA Bu6mmorexa LIOK YCTaHOBKA HAa aKTUBHOE YYacCTHE B PELLICHUU
3. p pape ' 14 https://m.edsoo.ru/UTNAJAKLP IIPAKTHUYECKUX 3a/1a4 MaTEMaTUYECKON
Cucremsbl ypaBHEHU
HaIpaBJIE€HHOCTH
VYpaBHEHUs U HEPABEHCTBA bubmmorexa [IOK
4. | 7P P ' 16 https://m.eds00.ru/ZFUMLNDIK
HepasencrBa
bubmuoreka [JOK VYcraHOBKAa Ha AKTUBHOE Y4acCTHE B PEILICHUHU
5. CDYHKHI/II/I 16 https://m.edsoo.ru/SYHPVCOAU MPAaKTUYECKUX 3a1a4 MaTeMaTU4eCKOn
HaIlpaBJIEHHOCTH;
brbmmorexa LHOK HEO0OXOIMMOCTh B (JOPMHUPOBAHUH HOBBIX
6. YucoBble MOCIET0BATENLHOCTH 15 https://m.edsoo.ru/LT2RT120J .
3HAHUH, B TOM 4Kciie GOPpMYITUPOBKE UJIEH,
Bu6nuoreka LIOK MOHSTHSI, TUIIOTE3bI 00 0OBEKTAX U SIBICHUSX,
7. IosTopenne, 0606meHIfe’ 18 https://m.edsoo.ru/YMZ3IOUNQ B TOM YHCJIE PaHEE HEU3BECTHBIX
CUCTEeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102
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https://m.edsoo.ru/E9QJ7QNTB
https://m.edsoo.ru/LLGLQKIU2
https://m.edsoo.ru/UTNAJAKLP
https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/LT2RT120J
https://m.edsoo.ru/YMZ3IOUNQ




