


HﬂaﬂlflpyeMble PE3VIbLTATLI USVICHUSN y‘lQﬁHOFO npeamera,
B TOM 4YucJie C !‘IéTOM NnporpaMmMbl BOCIIUTAHUSA

N3yuenne anreOpbl 1O JaHHOM TMporpamMme CrmocoOCTByeT (OPMHPOBAHHIO Y
yYalmxcs JUYHOCTHBIX, MeTampelIMeTHbIX U TMNpPeIMEeTHBIX Ppe3yJbTaTOB OOyYCHUS,
COOTBETCTBYIOIIMX TpeOoBaHUSIM  (enepaibHOr0 TOCYJapCTBEHHOTO  00pa30BaTEIHLHOTO
CTaH/JapTa OCHOBHOTO OOIIET0 00pa30BaHU.

JINYHOCTHEIE PE3VILTATHL:
e BOCIIUTAHUE POCCUUCKOM TPakAaHCKOM WMACHTUYHOCTU: IATPUOTU3MA, YBAXKEHUS K

OtedecTBy, OCO3HaHMS BKJIa/la OTE€YECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKU;

e OTBETCTBEHHOE OTHOUICHHE K YYEHHMIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIIMXCS K
CaMOpa3BUTHIO U CaMOOOPA30BAHUIO HA OCHOBE MOTHBALIMU K 00YYEHHIO U TO3HAHUIO;

e OCO3HAHHBI BBHIOOP M TIOCTPOCHHME JANbHEHIIEH WHIUBHIYaJbHOH TPAaeKTOPUHU
oOpaszoBaHus Ha 0a3e OPUEHTUPOBKH B MUpE Mpodeccuii 1 mpodhecCuoHaTbHBIX MPEANOYTEHUN
C Y4€TOM YCTOWYMBBIX I103HABATEIbHBIX MHTEPECOB, a TaKXXe Ha OCHOBE (OPMHPOBAHUS
YBaXXUTEILHOTO OTHOILIEHUS K TPYAY, pPa3BUTHE OIbITA YYaCTUS B COLIUAIBLHO 3HAYUMOM TPYIIE;

e yMEHHE KOHTPOJHPOBATH IMpPOLECC U pPe3yibTaT Yy4yeOHOM M MaTeMaTHYeCKOM
NEeSITEIbHOCTH;

e KPUTUYHOCTh MBIIIJICHUS,, WHULIMATHBA, HAXOJYUBOCTb, AKTUBHOCTb IIPHU pEIICHUU
MaTeMaTU4YeCKUX 3aad.

Metan PEIMETHLIC PE3YJILTATHI:
* YMCHHUC CAMOCTOATCIBHO  ONPEACIIATH LEJIM  CBOCTO O6y‘ICHI/I5[ , CTaBHUTb n

¢dopmynupoBate ansi ceOsi HOBBIE 3a1aud B yu€Oe, pa3BUBaTh MOTHBBI M HHTEPECHl CBOEH
IIO3HABATEJIBHOMN NEATEIbHOCTH;

e YMEHHE COOTHOCHUTH CBOM JEHUCTBUS C IUIAHUPYEMBIMU DPE3yJIbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOCH NEATEIbHOCTH B IPOLECCE AOCTHKEHHs pe3ybTara, ONpPENeNsTh CIOCOObI
JIeMCTBUH B paMKaXxX MPEAIOKEHHBIX YCIOBHIA U TpeOOBaHUN, KOPPEKTUPOBATH CBOHU JCHCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCS CUTyalUEH;

e YMEHUE OIpPENEeNIATh TMOHATHUSA, CO3/1aBaTh OOOOIIEHUS, YCTaHABIMBATh AHAJOIHH,
KJIaccu(puIUpoBaTh, CAMOCTOSTEIBLHO BEIOMPATh OCHOBAHMS U KPUTEPUN AJIS KJIaCCU(DUKALINN;

e YMEHHME YCTAHAaBIMBATh IPUYUHHO-CICACTBEHHBIE CBS3H, CTPOUTH JIOTMYECKOE
paccyXJeHHe, yMOo3aK/IoueHne (MHIyKTUBHOE, e TyKTUBHOE U 110 aHAJIOTHH) U JIeNIaTh BHIBOJBI;

e pa3BUTHE  KOMIIETEHTHOCTH B  OOJACTM  MCIIONB30BaHMA  HMH(OPMAIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH;

e IEPBOHAYAIbHBIE MPEJICTaBICHUS 00 HIesIX W O METOoAax MaTeMaTHKH Kak o0
YHHUBEPCAJIBHOM SI3bIKE HAYKU M TEXHHUKH, O CPEICTBE MOACIUPOBAHNUS SIBJICHUHI U ITPOLIECCOB;

e YMEHHUE BHJIETh MATEMaTHUECKYIO 3a/1auy B KOHTEKCTE MPOOJIEMHON CUTYallul B APYTHX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

e YMEHHE HaXOJUTh B Pa3IMYHBIX HCTOYHUKAX MH(POPMAINIO, HEOOXOIUMYIO JJISl PEHICHUS
MaTeMaTHYeCKUX 3aJad, M MNpPEACTaBIATh €€ B IMOHATHOW (opMme, NPUHUMATh pPELICHHE B
YCIOBUAX HETIOJHON WIJIM U30BITOYHOM, TOYHOH UM BEPOATHOCTHON MH(OpMAIIHH;

e YMEHUE NOHMMAaTh U MCIOJIb30BaTh MAaTEMATUYECKHE CPEJCTBA HAITIAAHOCTH (rpaduky,
TaOJIHIIBI, CXEMBI U Jp.) AJISl WIUTIOCTPALUU, MHTEPIIPETAIIH, apTyMEHTALIUH;

e yMEHHE BBIIBUIaTh TUIOTE3bl NMPH PELICHUU 3aJadyd, MOHUMAaTh HEOOXOAMMOCTh HX
IIPOBEPKHU;

e [IOHUMAHUE CYIIHOCTH AJITOPUTMHYECKUX MPEANHCAHUNA W YMEHHE JEHCTBOBaTb B
COOTBETCTBHUU C IPEIII0KEHHBIM aJITOPUTMOM.

IlpenveTHBIE Pe3VJILTATHI:
e OCO3HAHHNE 3HAYCHUS MaTEMaTHKH JIJISI TOBCEIHESBHOM KU3HHU YEJIOBEKA,



e IIPEJICTABJICHHE O MaTEMaTHYECKON HayKe KaK cepe MaTeMaTHYeCKON JesITeIbHOCTH, 00
sTamnax e pa3BuUTHs, 0 €€ 3HAUMMOCTH JIJIsl pa3BUTHSI LIMBUIIM3ALINY;

e pa3BUTHE YMEHHMH pabOTaTh C Y4eOHBIM MaTEMAaTHYECKUM TEKCTOM (aHAIM3UPOBATH,
U3BJICKaTh HEOO0XOAWMYIO HH(OpPMAIMIO), TOYHO W TPAMOTHO BBIPAKaTb CBOM MBICIH C
IPUMEHEHHEM MaTeMaTH4eCKOM TEPMHHOIOTMU W CUMBOJMKH, MPOBOIAMTH KJIACCH(UKALNY,
JIOTHYECKHE 00OCHOBAHMUS;

e BJIaJIcHUE Oa30BBIM MMOHSATUHHBIM aNapaToM [0 OCHOBHBIM pa3/iellaM COAEPIKaHUS;

e CUCTEMAaTHUECKUE 3HAHUSA O (PYHKIMAX U UX CBOWCTBAX;

e IPAKTUYECKN 3HAUYMMBblE MaTEMaTHYECKUE YMEHUS UM HaBBbIKM, UX IPUMEHEHHE K
pEIICHUIO MaTEeMaTUYECKUX M HEMaTeMaTHUECKUX 3a]1a4 MPEATOIaraomnee yMeHHs:

* BBIMOJIHATh BBIYMCIIEHUS C J€HCTBUTEIbHBIMU YHCIIAMU;

e pelaTh ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPAaBHEHUH U HEPABEHCTB;

e pelIaTh TEKCTOBBIEC 3a/a4d ApUPMETUYECKHM CIIOCOOOM, C MOMOILBIO COCTABICHHS U
peluieHus: ypaBHEHUH, CUCTEM YPaBHEHUM U HEPABECHCTB;

e HCIIOJIB30BATh alreOpanyuecKuil sA3bIK AJIS ONUCAHMS MPEAMETOB OKPYXKAIOIIEro Mupa U
CO3JIaHUS COOTBETCTBYIOIINX MaTEMATUYECKUX MOJETICH;

e IPOBEPUTh NPAKTUYECKUE PACUYETBL: BBIYMCIECHUS C MPOLEHTAMHU, BBIYMCICHHUSA C
YHUCJIOBBIMH  TIOCJICZOBATEIbHOCTSAMH,  BBIYMCICHHS  CTATHCTUYECKUX  XapaKTEPHCTHUK,
BBINOJIHEHUE PUOINKEHHBIX BBIYUCICHUHN;

e BBIMOJIHATH TOXJIECTBEHHBIE MPE0OPa30BaHMs PAllMOHATBHBIX BBIPAKECHUH;

e BHIMOJIHATH ONEPALlUK HaJl MHOXKECTBAMH;

e UCCIIEI0BATh (DYHKIIUHU U CTPOUTH UX IpauKu;

e YUTATh U UCIOJIb30BaTh MH()OPMALUIO, IPEACTABICHHYIO B BU€ TaOJIMIIbI, TUarpaMMbl
(cTonmbuaToit UM KPyroBOi);

e pelaTh MpocTelie KOMOMHATOPHBIE 33Ja4u.



Hna}mpyeMHe PE3VJbTATbI 00 YUCHUS

Auredpanyeckue BbIpaKeHHUs

BbInyCKHUK HAYYMTCSH:

e ONIEPUPOBATH MOHATHIMH «TOXKIECTBO», «TOKIECTBEHHOE MpeoOpa3oBaHme), pelIaTh
3a/1auu, coJiep)kamue OyKBeHHbIC JaHHBIE, padoTaTh ¢ HopMyiaMu;

e OIIEPUPOBATH MOHITHEM «KBAJAPATHBINA KOPEHBY», IPUMEHSTH €0 B BBIYUCICHUSX;

e BBITIOJIHATH MPE0Opa3oBaHUEe BBIPAXKEHHM, COAEpKAIUX CTEIEHU C HATypaJbHBIMHU
MOKAa3aTeNIsIMU U KBaJIpaTHbIMU KOPHSIMU;

e BBITIOJIHATDH TOKJECTBEHHBIE TPEOOPa30BaHNUs pallMOHATIbHBIX BRIPAXKEHUI Ha OCHOBE
MPaBUJI ACHCTBHIA HAJ MHOTOYICHAMH U alTeOpandecKuMH Jpo0siMHu;

e BBITIOJIHATH PA3JI0KEHUE MHOTOYWICHOB HA MHOKHTEIH.

Buvinycknuk nonyuum 603M0MHCHOCHb:

* BbINONIHAMb MHO20UA208blE NPEoOPA308AHUS PAYUOHATLHBIX BbIPANCEHUL, NPUMEHSS
WuUpoKuil Habop cnocobos u Npuémos;

o NPUMEHAMb MONCOeCMBEHHble NPeodPA306aAHUs O peuleHuss 3a0ad U3 paziudHbIX
pasoenos yuebrno2o npeomema.

YpaBHeHus

BbInyCKHUK HAYYUTCH:

e pEIIATh OCHOBHBIE BHU/IBl PAIMOHAIBHBIX YPAaBHEHUU C OAHON MEPEMEHHOM, CHCTEMBI
JIBYX YPaBHEHUM C IBYMs [IE€PEMEHHBIMU;

e IOHUMAaTh YPaBHEHHE KaK Ba)KHEHIIYI0O MaTEMaTHYECKyI0 MOJeNb JUIsl OMUCAHWS U
U3YYCHHSI Pa3HOOOpa3HBIX PEaNbHBIX CUTYallUd, pPeliaTh TEKCTOBBIC 3a/1a4ll alreOpanvecKum
METOJIOM;

e IPUMEHSTH TpapuUecKue MPEICTABICHUS IJI UCCIICOBAHUS YPaBHEHUMN, UCCIICIOBAHUS
U PELIeHHs CUCTEM YpaBHEHUH C IByMS IIEPEMEHHBIMH.

Buvinycknuk nonyuyum 603M0MHCHOCHb:

e 081a0€mb CNEeYUANbHbIMU NPUEMAMU PeUeHUs VYPAGHEeHUll U Ccucmem YVpPaeHeHUll;
VBEPEHHO NPUMEHAMb annapam YpasHeHull Ol peuleHus PpasHooOpAa3HblX 3a0ay U3
MaAmMeMamuru, CMeNCHbIX NpeoMemos, NPaKmuKu,

o NpUMEHAMb  2paguyecKue npeocmagieHus Oasf UCCIe008aHUA YPAGHEHUl, cucmem
ypasueHutl, cooepaicaujux byKeeHHbvle Kodppuyuenmol.

HepaBencrBa

BbInyCKHUK HAYYHTCH:

® IOHUMaTh TEPMHUHOJIOTHIO ¥ CHMBOJIUKY, CBSI3aHHBIE C OTHOILIEHHUEM HEPAaBEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

® pelaTh JTUHEHHBIE HEPABEHCTBA C OJJHOM NIEPEMEHHOM U UX CUCTEMBI; peIlaTh
KBaJIpaTHBIE HEPABEHCTBA C OMOPOH HA TpadUUeCKue MPECTABICHUS;

® IPUMEHSTH anmnapaT HEPaBEHCTB VIS PEILICHUs 3a/1a4 U3 Pa3JIMYHBIX pa3JenoB Kypca.

Boinycknuk noayuum 603moicnocms:

* 0C80UMb PA3HOOOPA3HBIE NPUEMBL 00KA3AMENbCMBA HEPABEHCNE, YBEPEHHO NPUMEHAMb
annapam HepageHcme Ol peuleHUsi pasHo OOPA3HLIX MamemMamudeckux 3aoad, 3a0ay u3
CMEJHCHBIX NPeOMemo8 U NPAKMUKU,

® npuMeHaAms epaguyeckue npeocmagieHuss OJisl UCCLeO008AHUS HEPABEHCMS, CUcCmeMm
HepaseHcmas, cooeparcauux OyKeeHHvle Kodppuyuenmol.

YucaoBble MHOKECTBA

BbInyCKHUK HAYYHTCH:

e [loHMMaTh TEPMHUHOJIOTMIO U CHMBOJIUKY, CBSI3aHHBIE C TIOHSATHEM MHOXECTBA,
BBITNOJIHATH ONEpaluy HaJl MHO)KECTBAMU;

e lcionb30BaTh Ha4YadbHBIE MPECTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YUCEN.

Boinycknuk noayuum 603moicnocmo:

* Pazeusams npedcmasgnenue 0 MHO#CeCmaax,
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e Pazeusams npedcmasienue o yucie U YUCI08blX CUCMEMAX OM HAMYPAIbHBIX Yucen 00
0eticmeumenbHulX, 0 POaU 8bIYUCTIEHUL 8 NPAKIUKE,

e Pazgumv u yenybumov 3HaAHUA O OeCAMUYHOU 3aNUCU OeUCMBUMENbHbIX Hucel
(nepuoduyeckue u Henepuoouyeckue opoou)

DOyHKIUHA

BbINYCKHUK HAYYHTCS

e MIOHMMATh M UCIIOJH30BaTh (DYHKIIMOHAIEHBIC TIOHATHS, SI3BIK (TEPMHUHBI, CHMBOJIMYECKUE
0003HaYCHHUS);

e CTPOUTH TpadUKH dJIEMEHTAPHBIX (YHKIIHIA, UCCIIEI0BATh CBOMCTBA YMCIOBBIX (DyHKIHI
HA OCHOBE M3yUYEHUS MOBEJICHUS UX IpaUKOB;

e MIOHMMATh (PYHKIUIO KaK BaXHEHIIYI0 MAaTEeMaTHYeCKYl0 MOJENb Il OINUCAHHS
MIPOIICCCOB U SIBJICHUI OKPYIKAIOIIEr0 MUPA, IPUMEHITh (YHKIIMOHATBHBIN SI3BIK JIJISI OMTUCAHUS
Y MCCIICIOBAHUS 3aBUCUMOCTEH MEKIY GU3NICCKUMHU BEIIMIHHAMU;

® IOHMMAaTh M WCIIOJNB30BaTh SI3BIK TOCIEIOBATEIBHOCTEH (TEPMUHBI, CHMBOJIMYECCKHE
0003HaYCHHUS)

e IpUMEHATh  (OPMYJIBI, CBSI3aHHBIE C  apU(PMETHUECKOH ¥  TeOMETPUYECKOU
NPOTPECCUsIMU, W ammapar, COPMHPOBAHHBIA TPU HU3YyUYEHHH JPYyTUX pa3/IeioB Kypca, K
PELICHUIO 32/1a4, B TOM YUCIIE C KOHTEKCTOM U3 PEabHOM JKU3HH.

Boinycknuk noayuum 603mMoxucHoOCHb:

* IPOBOOUMb UCCIEO068AHUS, CE8A3AHHbIE C U3YYEHUEM CEOUCME QYHKYUL, 8 MOM Hucie ¢
UCNONB308AHUEM KOMNBIOMEPA, HA OCHOBe 2PAPUKO8 U3YUeHHbIX (YyHKYul cmpoums Oolee
CNLOdICHBIE 2pApuKU (KYCOUHO-3A0aHHbIe, C «BLIKOIOMBIMUY MOYKAMU U M. N.);

* UCNOIBL308AMb (DYHKYUOHATbHBIE NPEeOCMABIEeHUS U CEOUCMBA (DYHKYUll O/ peuileHus
MamemMamuyecKux 3a0ai U3 pasiuidHblx paszoenos yuebHo2o npeomemd.

® peuiams KOMOUHUPOBAHHbIE 3A0A4U C NPUMEHEHUEeM QOPMYL N-20 YleHa U CYMMbl
nepeviX N UYleHO8 aApUPMEMmUYEcKOU U 2eOMempPUdecKoll Nnpoepeccuil, NPUMEeHsIsi NPU SMom
annapam ypagHeHuil U HepaseHCma,

® NOHUMAMb  APUPMEMUYECKYI0 U 2eOMEeMPUYECKyl0  Npozpeccuu  Kaxk — QyHKyuu
HamypaibHo20 apeyMeHma, CeA3bl8amb apUphMemuieckyro npocpeccuro ¢ JUHEUHbIM POCHOM,
2eoMempuieckyio - ¢ 9KCNOHEHYUANbHLIM POCTOM.

DJIeMeHThI NPUKJIATHON MAaTEMATUKHA

BbINYCKHUK HAYYUTCS

e MICTIOJIB30BaTh B XOZIC PEIICHHUS 3a/1a4 dJICMEHTapHBIC MTPEIICTABIICHHS, CBSI3aHHBIC C
npUOJIMKEHHBIMU 3HAUCHUSIMH BEJIMUHH,

e MICIIOJIB30BaTh MPOCTEHINNE CIIOCOOBI MPEICTABICHUS U aHAIH3a CTATHCTUICCKUX
JTAHHBIX;

e HAXOJUTHh OTHOCHTEJIBHYIO YaCTOTY M BEPOSTHOCTh CIYYallHOTO COOBITHS;

e pemiaTh KOMOWHATOPHBIC 33]a41 HA HAXOXK/IEHUE YMCITa 00BEKTOB MJIM KOMOMHAIIHIA.

Boinycknuk nonyuum 603moxncHocmy:

* NOHAMb, YMO YUCI0Bble OAHHblEe, KOMOpble UCNOAb3VIOMCA Ol XAPAKMeEPUCMUKU
00bEKMO8 OKpyJcaujeco Mupd, AGIAIOMCA NPeUMYUeCmEeHHO NPUOTUNCEHHBIMU, YMO NO
3anucu npUOIUNCEHHBIX 3HAUEHUU, COOEPHCAUUXC 8 UHDOPMAYUOHHBIX UCTNOYHUKAX, MONCHO
Cyoums 0 NOCPeUHOCMU NPUOTUNCEHUSL,

* NOHAMb, YMO NOSPEULHOCMb DE3VIbMAMAd GbIYUCIEHUU 00HCHA OblMb COUSMEpUMAa ¢
NO2PEUWHOCBIO UCXOOHBIX OAHHBIX,

* NPUOOpeCmU NEePEOHAUANLHBILL ONbIM Op2aHU3aAyUU cOopa OAHHbIX NPU NPOGEOeHUU
onpoca 00OWeCmeeHHO20 MHEHUs, OCYWEeCMEIAMb UX AHAIU3, NPeOCMAGIAmb pe3yibmambl
onpoca 8 ude madoauysl, OUASPAMMYL,

e npUOOpecmu onvim NPoBedeHUs. CIYYAUHBIX IKCNEPUMEHMO8, 8 MOM YUCTe ¢ NOMOUbIO
KOMNbIOMEPHO20 MOOENUPOBANUs, UHMEPNPEMAaYUU UX pe3yibmamos;

o HAYYUMbCS HEKOMOPLIM CREYUATbHBIM NPUEMAM PeuleHUss KOMOUHAMOPHBIX 3a0a.



Conep:xanpe Kypea

Auredpanyeckue BbIpasKeHHs

BelpaxxeHue ¢ nepeMEeHHbIMH. 3HAUEHHE BBIPAXKEHUSA C IepeMeHHbIMU. JlomycTuMmble
3HaYeHHUs TMepeMeHHbIX. ToxnecTBa. ToxaecTBEHHBbIE NpPeoOpa3oOBaHUS —anreOpanvdecKux
BbIpaXeHU. J0Ka3aTenbCTBO TOXKAECTB.

Crenenb ¢ HaTypaJdbHbIM IOKa3aTeneM U e€ cBoMcTBa. OpHouwineHbl. OpHOUNIEH
crangaptHoro Buga. CreneHp ogHowIieHa MHorouiaeHsl. MHOroudjaeH CTaHZApTHOrO BHUIA.
Crenenp MHorowieHa. CiojkeHUE, BBIUUTAHUE U YMHOXKEHHUE MHOroujaeHoB @Dopmyrbl
COKpAIIEHHOTO YMHOXKEHHMSI: KBaJpaT CyYMMbl M KBaJpaT pPAa3HOCTH [JBYX BBIPAXKEHHIA,
IIPOU3BEIEHNE PA3HOCTU CyMMBI JIByX BbIpa)KCHMH. Pa3nokeHHe MHOrowieHa Ha MHOXKHUTEIH.
Brinecenne o01iero MHOXHUTENs 3a CKOOKM. Metoa rpynnupoBKU. Pa3HOCTH KBaapaToB JOBYX
BelpakeHHl. CyMMa W pa3HOCTh KyOOB IByX BbIpaxeHuid. KBagpatuwiii Tpéxunen. Kopenb
KBajpaTHOro TpéxwieHa. CBOWCTBAa KBaApATHOTO TpEéxuiieHa. PasznoxkeHue KBagpaTHOTO
TPEXUJICHA HA MHOKUTEIIN.

Pannonansubie BoipakeHus. Llenwsie BeipakeHus. J[poOHbple BbIpaxeHus. ParmonanbHas
npoOb. OCHOBHOE CBOWMCTBO palMOHAIBbHOW Jpodu. CroxkeHue, BBIUMTAHUE, YMHOXKEHUE H
JIeTICHUE paIllMOHABHBIX ApoOeii. Bo3BeaeHue panmoHanbHOM ApoOH B cTeNeHb. TOXIECTBEHHBIE
npeoOpa3oBaHus pallOHABHBIX BhIpaxKeHUH. CTereHb ¢ IeNIbIM IIoKa3aTeaeM U e€ CBOHUCTBA.

KBagparaple kopHH. ApudMeTHYECKHi KBaapaTHBIM KOPEHbh U €ro CBOWCTBA.
ToxnecTBeHHbIE TPeoOpa30BaHuUs BBIPAKEHHH, COACPIKALINX KBAAPATHBIE KOPHH.

YpaBHeHus

VYpaBHeHnue c ogHoW mnepemeHHoW. KopeHb ypaBHeHUs. PaBHOCWIIBHBIE YypaBHEHMS.
CBolicTBa ypaBHEHHI C OTHOM MEPEMEHHON. Y paBHEHUE KaK MaTeMaTH4YecKasi MOJEIb PealbHON
CUTYallUH.

Jluneitnoe ypaBHeHue. KBaapatHoe ypaBHeHue. @opmysia KOpHEW KBaJapaTHOIO
ypaBHeHus. Teopema Buera. Panmonansuslie ypaBHeHus. Pemenue panyoHaNbHBIX YpaBHEHUH,
CBOIAIIMXCS K JIMHEWHBIM WJIM K KBaJpaTHbIM YpPaBHEHMSIM. PeleHne TEKCTOBBIX 3a7ad C
IIOMOUIbIO PALIMOHAJIBHBIX YPAaBHEHUH.

VYpaBHeHHe C JAByMs IepeMeHHbIMH. ['paduk ypaBHEHHS C JByMS IEpEMEHHBIMHU.
JluneliHOE ypaBHEHHUE C ABYMS IIEPEMEHHBIMU U €T0 TpaduK.

Cuctembl ypaBHEHUM C JABYMs TepeMEHHBIMH. [ 'paduueckuii METOa peuieHus CHCTEMbI
YpaBHEHUH C ABYMsI IIE€pEMEHHbIMH. PelieHue cucTeM ypaBHEHUH METOAOM IOJCTAHOBKH U
cioxeHus. Cucrema IByX ypaBHEHUH C IByMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHOW CUTYalUU.

HepagencrBa

YuciioBble HEPABEHCTBA U UX CBOMCTBA. CIOKEHNE U YMHOXEHUE YHUCIOBBIX HEPABEHCTB.
OuenuBanue 3HaueHUs BblpaxkeHUs. HepaBeHCTBO ¢ onHON mepeMeHHON. PaBHOCHIIBHBIE
HepaBeHCTBA. YHCIIOBbIE NPOMEXKYTKU. JIMHEHbIE W KBaJpaTHbIE HEPABEHCTBA C OJIHOU
nepeMeHHOM. CHUCTEMbI HEPAaBEHCTB C OJHOW IEPEMEHHOM.

Yuc/i0Bble MHOXKECTBA

MHuosecTBO U ero 31eMeHThl. CriocoObl 3a1anust MHOXeCTB. PaBHbIe MHOXecTBa. [lycToe
MHOecTBO. [logmHokecTBo. Omnepanuu Haa MHOXKECTBaMH. HiutrocTpanusi COOTHOIIEHUM
MEXJy MHOXXECTBAMM C IIOMOILIBIO auarpamm Oiiepa. MHOeCTBa HATypajbHBIX, LEJBIX,
panMoHaIBHBIX YMcell. ParmoHanbHOE YMCIIO Kak ApoOb BHaa, Tme m € ZZ, n € N, U Kak
OeckoHeuHas nepuoanyeckas ApoOk. [IpencraBnenue 06 uppanroHaIbHOM yucie. MHOXECTBO
JNEeHCTBUTENBbHBIX uucen. [lpenacraBieHue MEUCTBUTENBHOTO YHCIAa B BHUAE OCECKOHEUHOMH
HEMEePUOJUUECKON AeCATUYHON Jpobu. CpaBHEHHE ACHCTBUTENBHBIX uHced. CBs3b MEXIy
MHOXecTBaMu N, Z, Q, R.

DOyHKIUHA

Yucaosblie QyHKIIUU

OYHKIMOHATBHBIE 3aBUCUMOCTH Mexay BenuunHamu. [loHstre ¢yHkimn. OyHKIUS Kak
MaTeMaThyeckas MoOJeib peanbHOro mporecca. O6macTh ompeneneHus U 001acTb 3HAYCHHS
¢ynkuuu. CriocoOs! 3aaanus ¢ynkuuu. ['paduk ¢ynkuuu. [locrpoenue rpadpukoB GyHKIUH ¢
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noMomeio npeodpasoBanuii  ¢uryp. Hymmu ¢ynkmum. IIpomexxyTkum  3HAKONOCTOSIHCTBA
¢ynkuuu. [IpoMexxyTku Bo3pacTaHus U yObIBaHUS (PYHKIINU.

Jluneiinas ¢yHKIus, 0OpaTHAs MPOTOPIIMOHANBHOCTD, KBaApaTuuHas GyHKIHs, QyHKIUS
y=VXx, HIX CBOWCTBa M rpadKH.

YuciaoBble IOCIEI0BATEIbHOCTH

IMonsaTue YHCIIOBOH OCJIEN0BATEILHOCTH. Kouneunrie U OECKOHEUYHEIE
nocnenoBarenbHocTH. CrocoObl  3afaHusl  MOCIENOBaTeNbHOCTU. Apudmernueckas U
reomerpuueckas mnporpeccur. CBOWCTBA WICHOB apU(METHUYECKOM W T'€OMETPUUYECKOU
nporpeccuii. @opmMynel 00mIEro 4ieHa apu(PMETHYECKOH U T€OMETPHUYECKOW IPOrpPEecCHid.
@opMyJIbl CyMMBI N- MIEPBBIX WICHOB apu(METHUECKON U reoMeTpuieckoil nmporpeccuii. CymMmma
OECKOHCUHOM T'€OMETPHUECKOM mporpeccun, y Kortopoit |qq| < 1. TlpexacraBienue
NEePUOINYECKOM ECITUYHOM IpoOH B BUJE OOBIKHOBEHHON APOOH.

DJieMeHTBhI NPUKJIATHON MATEMATHKHI

Marematuueckoe MopaenupoBaHue. IIpomeHTHble pacué€rel. DopMmyna  CIOXKHBIX
nporeHToB. [IpuOnumxEHHbIEe BbIUUCIEHUS. AOCOMIOTHAas M OTHOCHTEIbHAs MOTPEIIHOCTH.
OcHOBHBIE TpaBWJia KOMOMHATOpUKH. Yactora © BEpPOSTHOCTh CIyYalHOTO COOBITHSI.
Knaccuueckoe  ompenenenue  BeposTHOCTH. HawanbHble  cBeieHMS O  CTaTUCTHKE.
[IpencraBinenne OaHHBIX B BHJE TaOJUI, KPYrOBbIX M CTOJNOYATHIX gUarpamm, rpa@ukos.
Cratuctuyeckre XapakTEepUCTHUKU COBOKYITHOCTH JaHHBIX: CpEJHEE 3HAuU€HUE, MOJa, pa3Max,
MeIuaHa BEIOOPKH.

Auare0pa B HCTOPHYECKOM Pa3BUTHH

3apoxaeHue anreOpbl, KHUra 0 BOCCTAHOBJIEHUHU U IPOTUBOINOCTaBIeHUH MyXxaMmMmeza ab
— Xopesmu. Hctopust ¢dopmupoBaHMs MaTeMaTHuUecKoro s3bika. Kak 3apoaunace upaes
koopauHat. OTKpbITHE UppallMoOHaTbHOCTH. W3 ncToprun BOSHUKHOBEHHS (GOPMYIT JIJIsl PEILICHUS
ypaBHeHmi 3-ii u 4-it creneneit. Victopus pa3sutus nonstus Gpynknuu. Kak 3apoaunace Teopus
BeposiTHOCcTer. Uncma ®ubonauun. 3amaya JI. [Tuzanckoro (PuboHAUUYN) O KPOJIHKAX.

JL.®. Maraunkuid. [1JI. Yeoprme. H.M. JloGaueBckuii. B.SI. Bynskxosckuii. A.H.
Kommoropos. ®@. Buer. I1. ®epma. P. [lekapt. H. Taptanss. [{. Kapnano. H. A6ens. b. [Tackans.
JI. TInzanckuit. K. Iaycc.



KJIa

Conep:xanye Y4e0HOr0o mpeIMera
PanmoHanbHbIe BbIPpAaKEeHUsI
PannonansHass  ApoOs. OcHOBHOE CBOWMCTBO JpoOHM, COKpamieHue apoOet.

ToxecTBEHHbIE npeoOpa3oBaHuUs paLOHaIbHBIX BbIpaxkeHUil. CTeneHb C 1eNIbIM
k

nokasareseM u ee cBoricTBa. CtanaapTHbIM BUa yucna. @ynkuus Y = — u ee rpaduk.
X

KBagpatabie kopHu. [leficTBHTe/IbHbIC YHCIA.

[Tonsitue 06 uppauroHaIbHBIX yHciax. OOmMe cBeneHUs O JNEHCTBUTENbHBIX YHCIIaX.
KBanparusiii kopeHs. [loHATHE 0 HAXOXKACHUU MPHUOIMIKEHHOTO 3HAUCHUS KBAJPATHOTO KOPHSL.
CgoiicTBa KBaJpaTHBIX KOpHEH. I[IpeoOpa3zoBaHus BBIPAKECHHM, COAEpKAIIMX KBaJpaTHBIC

KopHU. OyHKIUA ) = Jx , €€ CBOICTBa U rpaduk.

KBagparnbie ypaBHeHus

KBanpatHoe ypaBHeHue. @opMysia KOpHEHl KBagpaTHOro ypaBHeHud. PeueHue
palMoOHAIbHBIX YypaBHeHMH. PemieHune 3amay, NpUBOAANIMX K KBAJAPAaTHBIM YPaBHEHUSM H
IPOCTEHIINM PALlMOHAIBHBIM YPaBHEHUSIM.

OcHognas yenv — BbIpadOTaTh YMEHHUS pelIaTh KBaJpaTHbIC YpaBHEHHS U IpocTeiliine
palOHAJIbHBIE YPABHEHUS U IPUMEHATh UX K PELLICHUIO 3a1a4.

BeposiTHOCTB M CTATHCTHKA

[IpencraBnenue JaHHBIX B BHJIE TaOJIUL, TUArpaMM, TpaduKoB.

OnucarenpHas CTaTUCTHKA.

Benenue B Teoputo rpadoB

IloBTOpEHUEe U cucTeMaTH3alUs y4eOHOI0 MaTepuaJia.



TEMATUYECKHWMN ILJIAH
3 yaca B Henea10. Becero — 102 yaca

Homep HasBanue naparpadga Konnuecrso
naparpaga 4acoB
I'nasa 1. PaunonajbHble Bbipa:keHus (37 yacos)
1 PanmonansHbie 1poou 2
2 OCHOBHOE CBOMCTBO paliioOHaILHOMN ApooH 3
3 CrnoxeHue ¥ BBIYUTaHUE PALMOHAIBHBIX APOOEH ¢ OTUHAKOBBIMU 2
3HAMEHATEISIMU
4 Crno)xeHue ¥ BRIYMTAHNE PAIMOHAIBHBIX IPOOCHC pasHBIMU 5
3HaAMEHATEISIMU
Konmponvnas paboma Ne 1 1
5 YMHOXKEHHUE U JieJIeHHe pallMoHaIbHBIX Apo0eil. BozBenenue 4
paInroHaIbHOM IpoOU B CTEIICHb
6 ToxnecTBeHHbIe TPeoOpa30BaHUs PAIMOHATBHBIX BBIPAKEHHH 5
Konmponvnas paboma Ne 2 1
7 PaBHOCWIIbHBIC ypaBHEHUS. PallnoHaIbHbIC YpaBHEHUS 3
8 CreneHb € LEIbIM OTPUIIATEILHBIM MTOKA3aTEIEM 3
9 CBolicTBa CTEIEHH C IIEIBIM IOKA3aTeIIEM 3
10 DyHKIMS Yy = s u e€ rpauk 4
Koumponvnas paboma Ne 3 1
I'naea 2. KBanpatHblie kopsi. JlelicTBUTeIbHbIE Y cJIa (22 YaCOB)
11 dynkuus y = x° u eé rpadux 3
12 KBagparubie kopHU. ApudMeTHuecKnii KBaapaTHBIIKOPEHb 2
13 MHOXECTBO U €T0 3JIEMEHTHI 2
14 [TogmuoxecTBO. Onepanuu HaJ MHOKECTBAMHU 2
15 HucnoBble MHOKECTBA 2
16 CaoiicTBa apuPMETHIECKOTO KBAAPATHOTO KOPHS 3
17 ToxxnecTBeHHBIC TPE0OPa30BAHMS BBIPAKEHUM,COEPIKALITUX 4
KBaJpaTHbIE KOPHU
18 OyuHkusa y =Vx u e€ rpaduk 3
Konmponvnas paboma Ne 4
I'naBa 3. KBagpatubie ypaBHenus ( 23 yaca)
19 KBanparHsle ypaBHEeHUS. PellieHne HEMOIHBIX KBaIpaTHBIX 3
YpaBHEHUI
20 dopmyiia KOpHEN KBAaIPaTHOI'O YPAaBHEHUS 4
21 Teopema Buera 3
Konumponvnas paboma Ne 5 N/ 1
22 KBagparsslii TpéxuneH 3
23 Pemennie ypaBHeHU, CBOIANINXCA K KBaJIPaTHBIM YpaBHEHUSIM 4
24 PannoHanbHbIE ypaBHEHHs KaK MaTEMAaTHYECKUE MOJIEIU PEAIbHBIX 4
cuTyanun
Koumponvnas paboma Ne 6 1
BepositHoCTB U cTaTtucTHKA (14 yacoB)
[IpencraBnenne NaHHBIX B BUJE TAaOIUII, AUarpaMM, rpadukos. 4
OnucarenpHas CTaTUCTHKA. 5
Brenenue B Teopuro rpadoB 5




IToBTOpeHHUe M cucTeMaTH3an s y4eOHOro MaTtepuasa (6 yacon)

[ToBTOpenue u cucremaTu3anus yueOHoromarepuania areOpsl 3a 7
KJ1acc

HroroBas koHTpobHAS paboTa (MPOMEKYTOUHAS
aTTecTaIus)

Hrtoroseiii ypok
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9 kjaacc

Coep:xxanye y4eOHOI0 npeimMera
HepaseHncrsa.

YucrioBble HEpaBEHCTBA U MX CBOMCTBA. [lowsIeHHOE CIOKEHHE U YMHOXKEHUE YUCIOBBIX
HEpaBeHCTB. JINHEHHbIE HEPABEHCTBA C OJJHON IIEPEMEHHOU U UX CUCTEMBI.

KBagparuunas GpyHkums.

Oynkuus. CpoiictBa ¢yHkumid. KagpaTHblii TpexwieH. PasznoxkeHue KBaapaTHOTO
TpexwieHa Ha MHOuTenu. OyHkms y = ax? + bx + cc, ee cBoiictBa u rpaduk. CreneHHas
¢yukuusa. Llensie ypaBHenus. [IpoOHble palrioHaibHBIE ypaBHeHHs. HepaBeHcTBa BTOpOii
CTEMEHU C OJHOM MepeMEHHOW. MeTo MHTEPBAJIOB. YPAaBHEHHUE C JBYMsI IEPEMEHHBIMU U €T0
rpaduk. CuctemMbl ypaBHEHUI BTOPO cTerneHu. Pemenue 3a1a4 ¢ moMoIIbI0 CUCTEM ypaBHEHUI
BTOPOU CTEIECHM.

JJIeMeHThI NPUKJIAJTHOH MaTeMaTUKH. BepOSATHOCTH U CTATHCTHKA.

Marematrnueckoe moaenupoBanue. Ilponentasie pacuetsl. [IpuOiamkeHHbIE BHIYNCICHUS.
OcHoBHbIE TpaBUIa KOMOMHATOPUKH. OTHOCUTEIbHAS YACTOTA U BEPOSTHOCTD CIIy4alHOTO
cobniTus. Knmaccudeckoe onpeneneHue BepossTHOCTH. HauanbHble CBeIeHUS O CTaTHUCTHKE.

Yucii0Bble MOCTEA0BATEIBLHOCTH.

UYucaoBbie MOCIeI0BATEIBHOCTH. ApupMeTHYECKasi U TEOMETPHUYECKas! POTPECCHH.
@opMyJIbl [I-T0 YI€Ha U CyMMBI IEPBBIX N YJIEHOB Mporpeccuu. beckoHeuHo yObIBaroriast
reOMEeTpHUYECKas IPOrpeccusl.

IloBTOpEHUE U cucTeMaTH3alUs y4eOHOI0 MaTepuaJia.

OcHognas yenp - 0000IIEHNE U CHCTEMAaTU3allks 3HAHUN 110 OCHOBHBIM T€MaM IpeaMeTa
anredpsl 3a 9 Kiacc; MOArOTOBKAa K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMeHY; (popmupoBaHUE
MOHUMAaHUS BO3MOXHOCTH HCIOJIb30BaHUS MPUOOPETEHHBIX 3HAHUNA U YMEHUN B MPAKTHUECKOM
JEATENIBHOCTH U IOBCEIHEBHOM JKM3HH.
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TEMATHYECKWM ILIAH
3.5 yaca B Heea10. Bcero — 119 yacos

Homep Hassanue naparpadga Konnuecrso
naparpaga 4acoB
I'nasa 1. Hepasencmea (204ac)

1 YucnoBble HEPAaBEHCTBA 3

2 OCHOBHBIE CBOICTBA YHCIIOBBIX HEPABEHCTB 1

3 CrnosxeHue 1 yMHOKEHUE YUCIIOBBIX HEPABEHCTB. 3
OrneHnBaHuE 3HAUEHUS BBIPAKECHHUSI

4 HepaBeHnctBa ¢ ojHOM NTepeMEeHHOMN 1

5 Perenne HepaBeHCTB ¢ OHON IepeMeHHOU. YK CIIOBbIE 5
MIPOMEXKYTKH

6 CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN 5
MepEMEHHOMN
[ToBTOpEeHUe U cucTeMaTH3anus yueOHoromarepuana. |
Koumponvnas paboma Ne 1 1

I'naea 2. Keaopamuunasa gpynkyusn (31 yaca)

7 [ToBTOpEHUE 1 pacmIMpeHne CBEACHHH 0 QYyHKINH 3

8 CgoiicTBa pyHKIUH 3

9 [TocTpoenue rpaduka yHkuuu y = k f(x) 2
[TocTpoenue hyukmuii y = f(x) + buy = f(x + a) 3
KBagparuunas ¢pynkuus, e€ rpaduk u cBoricTBa 6
Konmponvnas paboma Ne 2 1

12 Pemenue kBagpaTHBIX HEPABEHCTB 6

13 CucreMbl ypaBHEHUH C IByMS IEPEMEHHBIMU 5
[ToBTOpeHue 1 cucTemMaTu3anus yueOHoromarepuana. 1
Koumponvnas paboma Ne 3 1

I'naea 3. Inemenmovt NPUKIAOHOU MAMEMAMUKU.
Bepoamnocms u cmamucmuxa (35 uacos)

14 MaremaTruueckoe MOJAEIMPOBAHUE 10

15 [IpouienTHBIE pacuéThl 3

16 AOCOIOTHAsI M1 OTHOCHTEIbHAS OTPEIIHOCTH 2

17 OcHOBHBIE MpaBUJIa KOMOMHATOPUKH 4

18 YacToTa 1 BEpOSTHOCTH CIIy4aifHOTO COOBITUS 4

19 Knaccuueckoe onpenenenre BEpOsITHOCTH 4

20 HauanbHbie cBenenust o ctatuctuke. OnucarenbHas CTaTUCTHKA. 6
IToBTOpEeHME M crcTemMaTH3anus ydeOHOromaTepuana. 1
Konmponvnas paboma Ne 4 1

T'naea 4. Yncaosble nocjeaoBarejbHocTu (18 yac)

21 YucnoBbIe IOCIEA0BATEILHOCTH 2

22 Apudmerrdeckast Iporpeccus 3

23 CyMMa n IepBbIX Y4JICHOB apu(METHYECKON 3
IPOrpeccuu

24 I'eomerpuyeckas nporpeccus 3

25 CyMmMma 7 1iepBbIX WICHOB T€OMETPUYECKON 3
IIPOrpeccuu

26 CymMma 6ecKOHEeYHON TeOMETPUUYECKON IPOTPEeCcCHH, Y KOTOPOH | 2

ql<l
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[ToBTOpEHME U cucTeMaTu3alys y4eOHOTO MaTepuaia.

Koumponvnas paboma Ne 5

IloBTOpeHue U cucremMaTuzanus ydeoOHoro marepuaJa ( 11 yacos).

00001IeHNE U CUCTEMATU3AlNA 3HAHUI [TIOOCHOBHBIM 8

TeMaMm anreopsl 3a 9 kimacc.

[ToaroToBKa K OCHOBHOMY TOCYJIapCTBEHHOMYJK3aMEHY

HTorosasi KOHTpOJIbHAs paboTa (IPOMEXKYTOUHAs ATTECTAIHUS) 2

HrtoroBeiii ypok 1
Pe3eps 4
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