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Ilnanupyembie pe3yabTaThbl 0CBOEHHUS Y4€OHOI0 MpeaMeTa
JInuHoCTHBIE, MeTANIPeIMEeTHbIE U MPeAMETHbIE Pe3yJbTaThl 0CBOEHHS Kypca
[Iporpamma mo3BoIsIeT 1OOMBATHCA CAEAYIOMIMX PE3YJIbTATOB OCBOEHUSI 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOI'O 00IIIETO 00-
pa30BaHUS:
1. B umanpagnenuu nuunocmmno20 pa3eumusi:

. yYMEHUE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICJIM B YCTHOW W MMCbMEHHON (POpMeE, TOHMMATh CMBICIT ITOCTABJICHHOM 3aa4H,
BBICTPAUBATh apPryMEHTAIMIO, IPUBOJIUTH TPUMEPHI U KOHTPIIPUMEDHI;

. KPUTHUYHOCTh MBIILJICHUS, YMEHUS PACIIO3HABATh JJOTUUECKU HEKOPPEKTHBIC BBICKA3bIBAHUS, OTINYATh TUIIOTE3Y OT (haKTa;

. IPEICTABICHUE O MAaTEMAaTUYECKON HayKe Kak c(hepe 4eIOBEUECKOM AEATENbHOCTH, 00 3Talax ee pa3BUTHUs, O €€ 3HAYMMOCTH JIJIs
pPa3BUTHS IMBUIIA3ALINM;

. KPEaTUBHOCTbH MBIIUICHUS, THUIIUATUBA, HAXOIYUBOCTh, AKTUBHOCTH MPU PEIIEHUA MATEMaTUYECKUX 3a]1a4;

. yMEHHUE KOHTPOJIUPOBATH MPOIECC U Pe3yIbTaT yueOHOW MaTeMaTH4eCKOU IeITeTbHOCTH;

. CIOCOOHOCTH K AMOIIMOHAILHOMY BOCTIPUSATUIO MAaTEMaTHYECKUX O0BEKTOB, 3a/1a4, PEIICHUH, pacCy>KICHUI.

2. B memanpeomemnom nanpasnenuu:

. yMEHUE BUJIETh MAaTEMATUYECKYIO 3a/1auy B KOHTEKCTE MPOOJIEMHOM CUTYaIlUU B IPYTUX TUCHUIIINHAX, B OKPYKAIOIIEH KU3HU;

. YMEHUE HaxOJIUTh B PA3IMUYHBIX HMCTOYHUKAX HWH(OOpPMAIMIO, HEOOXOAUMYIO ISl PEIICHHsS MaTeMaTHYeCKUX MpodiieM, U
MPEJACTABNIATh €€ B TOHSATHOW ¢opme; NMPUHUMATH PEIICHHWE B YCJIOBHUSX HEMOJTHOW M HM30BITOYHOM, TOYHOW M BEPOSTHOCTHOM
uH(popmanuu;

. yMEHHE TOHUMATh M UCIIOIb30BaTh MAaTEMaTHYECKUE CPEACTBA HATJIAIHOCTHU (rpaduKu, JuarpaMMebl, TaOJIHIIbI, CXEMbI U JIP.) JUIs
WJUTIOCTPALUK, HTHTEPIIPETALMU, apTyMEHTAIUH;

. YMEHHE BBIIBUTATh TUTIOTE3bI IIPU PEIICHUHN YU4eOHBIX 3a/1a4 U IOHUMATh HEOOXOIUMOCTb UX TTPOBEPKH;

. yMEHHE MPUMEHSATh UHAYKTUBHbBIC U JIEyKTUBHBIE CTIOCOOBI PaCCYKJICHHM, BUAETh Pa3IMUHbIE CTPATErH PEIICHUS 3a]1a4;

. MMOHUMAHUE CYIIIHOCTH AJITOPUTMHUYECKUX MPEANUCAHUN U YMEHUE JEUCTBOBATh B COOTBETCTBUHU C MPEAJIOKEHHBIM alITOPUTMOM;
. YMEHHE CaMOCTOSITEIbHO CTaBUTh 1I€JIM, BRIOUPATh U CO3/1aBATh aJITOPUTMBI JIJIs1 PEIICHUST YIEOHBIX MaTeMaTHYECKUX MPOOIIEM;

. YMEHHE IUIAHUPOBATh U OCYIIECTBIIATH AEATEIbHOCTD, HAITPABIICHHYIO Ha PELIEHUE 3a]1a4 UCCIEA0BATEIILCKOTO XapaKkTepa,;

. NepBOHAYANILHBIE TPEACTABICHUS 00 HIEIX W O METOJaX MaTeMaTHUKU KaKk 00 yHUBEPCAIBHOM SI3bIKE HAYKW M TEXHUKH, O
CPEACTBE MOJEIUPOBAHUS SIBJICHUN U MTPOLIECCOB.

3. B npeaMeTHOM HanpaBJICeHUM:

NpeaIMeTHbIM Pe3yJbTaTOM M3YYeHHUsI Kypca siBJsAeTcs: CGOPMHUPOBAHHOCTD CJICAYIOIIUX YMEHHH.



IIpeamMeTHbIe pe3yabTaThl 0CBOEHHS 00Pa30BATEIbHON POrPaAMMBbI:

DJIeMeHThbI TeOPMH MHOKECTB 1 MATEeMaTHYeCKOl JIOTUKH
e  OmnepupoBaTb Ha 0a30BOM YPOBHE NOHATUSAMH: MHOKECTBO, 3JIEMEHT MHOXKECTBA, IOJIMHOXKECTBO, IPUHAIJICKHOCTD;
®  33/1aBaTb MHO)KECTBA IIEPEUUCIICHUEM UX JJIEMEHTOB;
® HaXOIUTh llepeceueHne, 00beIMHEHNE, TOAMHOXKECTBO B IIPOCTEHIINX CUTYaLSIX;
® [IPUBOJIUTH NPUMEPHI U KOHTPIPUMEPHI AJIsl OATBEPKICHUS CBOUX BbICKa3bIBaHUM.
B noBceHeBHO KU3HM M TIPM M3Y4YEeHHH APYTUX NMPeJIMeTOB:
®  UCHOJb30BaTh IpauuecKoe MpeiCTaBIeHNe MHOXKECTB AJISl ONUCAHMs peaJIbHBIX MPOLIECCOB M SBJICHUM, IPU PELICHUHU 3a7ay APYTUX y4eOHbIX
IIPEIMETOB.
Yucaa
e  OnepupoBaTh Ha 6a30BOM ypOBHE MOHATHUAMU: HATYpaJIbHOE YHMCIIO, L1E€]0€ YUCII0, OOBIKHOBEHHAs ApoOb, JecATUYHas 1po0b, CMEIIaHHas JpoOb,
panroHaIbHOE YUCII0, apu(PMETHUECKUI KBaIPaTHbIM KOPEHb;
HCIIOJIB30BaTh CBOKMCTBA YMCEN U MPAaBWIIA JEHCTBUN IIPU BBIIIOJHEHUH BBIYMCIICHU;
KCIIOIB30BaTh MPU3HAKHU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHITTOJIHEHUH BBIYUCICHUHN U PEIIEHUN HECTIOKHBIX 3a7a4;
BBITIOJHATH OKPYIJIEHHE PallMOHATIbHBIX YUCENl B COOTBETCTBUU C NPAaBUIIAMY;
OLICHMBATh 3HAYEHUE KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOIO LIENOT0 YHCIIa;
pacrno3HaBaTh pallMOHAJIbHBIE U UPPALIMOHAIBHBIE YNCIIA;
CpaBHMBATbh YHUCIIA.
B noBceHeBHOM KU3HHM M TIPH M3YYCHHH APYTUX NPEIMETOB:
OLICHMBATh PE3YJbTaThl BEIUMCICHHUH TP PEIICHUN PAKTUYECKUX 3ajay;
®  BBINOJIHATH CPABHEHHE YKCEIl B PEAJIbHBIX CUTYaIUsX;
®  COCTaBJIATH YMCIIOBBIE BHIPAYKEHUS MPU PEILICHUH MPAKTUYECKUX 3a/1ad U 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB.
ToxnecTBeHHBbIEC IPe0OpPa30BaAHUA
e BrinonHATH HECHOXKHbIE MpeoOpa3oBaHUs JUIsl BBIUKMCICHHS 3HAYEHUM YHMCIOBBIX BBIPAXKEHHUH, COJEp)KallMX CTENEeHH C HaTypalbHBIM
ITOKA3aTeJIeM, CTEIIEHH C LEJIbIM OTPULATENbHBIM [TOKA3ATENEM;
®  BBINOJHATH HECIOXKHbIE TPe0Opa30BaHMUs LENBIX BBIPAXKEHUN: PAaCKPBIBATh CKOOKH, TPUBOIAMUTH MOJJOOHbIE CIaraeMble;
®  UCMOJB30BaTh (POPMYIIBI COKPALICHHOTO YMHOKEHHUS (KBaJpaT CyMMBI, KBaJpaT pa3HOCTH, Pa3HOCTb KBAJPATOB) Ul YIPOIIEHUS BBIUYMCICHUH
3HA4YECHUM BBIPAKECHUU;
®  BBINOJIHATH HECIOXKHBIE IPe0Opa3oBaHus APOOHO-TUHEHHBIX BBIPQXKEHUHN U BBIPAXKEHUH ¢ KBaJPaTHBIMU KOPHIMH.
B noBceHeBHOM KU3HH M NIPH H3YYCHHHU APYTUX NPEIMETOB:
®  [IOHMMAaTh CMBICJI 3alIMCH YKCJIAa B CTAHJAPTHOM BUJIE;
e  omepupoBaTh Ha 0A30BOM YPOBHE MOHITHEM «CTaHJAPTHAS 3aIHCh YHCIay.
YpaBHeHHUS M HEPaBEHCTBA



OHepI/IpOBaTB Ha 0a30BOM YPOBHE IMOHATUAMU: PABCHCTBO, YHNCJIOBOC PAaBCHCTBO, YPABHCHHUE, KOPCHb YPAaBHCHUA, PCUHICHUC YPABHCHUA, YUCIIOBOC

HEPaBCHCTBO, HEPABCHCTBO, PCIICHHUEC HEPABCHCTBA,

MPOBEPATH CIPABEIJIMBOCTD YHCIIOBBIX PABEHCTB U HEPABEHCTB;
pelIaTh JIMHENHbBIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASIIMECS K JIMHEUHBIM;
pelaTh CUCTEMBI HECTIOKHBIX JINHEMHBIX YPaBHEHUI, HEPABEHCTB;
MIPOBEPSITH, SBJISETCS JIM TAaHHOE YHCIIO PEIICHUEM ypaBHEHUs (HEPaBEHCTBA),
pemaTh KBaJipaTHbIC YpaBHEHUS 110 (OpMYyJie KOPHEH KBaIpaTHOTO YPAaBHCHHS;
n300pakaTh pEUICHUs HEPABEHCTB U UX CUCTEM Ha YHUCIIOBOM MPSIMOM.
B noBcenHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:
COCTABJISITh M peLIaTh JIUHEHHBIC YPAaBHEHUS IIPU PEIICHUH 3a/1a4, BOSHUKAIOIIUX B APYTHX YY€OHBIX MpPeaIMeTax.
DOyHKIUUHA
Haxoauth 3HaueHre GyHKIUH 1O 3aJaHHOMY 3HAUYEHHUIO apTyMEHTa,
HaXOJUTh 3HAUYEHHE apTryMEHTa IO 3a/[aHHOMY 3HAYCHHIO (PYHKIIMH B HECIOXKHBIX CUTYaIlHIX;
ONPEACIISATH MOJ0KEHUE TOUKH 10 €€ KOOPAUHATAM, KOOPIMHATHI TOYKH IO €€ MOJIOKEHUIO0 Ha KOOPIMHATHOM IJIIOCKOCTH;
1o rpaduKy HaXOUTh 00JIACTh OMPEACIICHUsI, MHOYKECTBO 3HAUCHUM, HYJIH (YHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, MPOMEXKYTKH BO3PACTaHU s

1 yObIBaHMsI, HauOOJIbIIeEe U HAMMEHbIIee 3HaUeHUs (DYHKIUU;

CTPOUTH Tpa(UK JTUHEHHON QYHKINHU;
IIPOBEPATH, SBJISETCS JIM JaHHbIN rpaduk rpadukoM 3aaHHON QyHKIMKM (JIMHEHHOH, KBaApaTHYHOMH, 0OpaTHON MPONOPLUOHATBHOCTH);
OTIpeIeNIATh MPUOIMKEHHBIE 3HAU€HUs KOOPJMHAT TOUKH NepeceueHus rpadukoB GyHKLINHT;

B noBceqHeBHOM KH3HHU U IIPU U3YYCHHUH AIPYIUX MPEAMETOB:
HCIIOJIb30BaTh Fpa(bI/IKI/I pPCAJIbHBIX MPOLIECCOB U 3aBHCUMOCTEMN IS OMpPCACIICHUA HX CBOICTB (HaI/I6OJ'ILI_HI/Ie W HAUMCHBIIHNC 3HAYCHHA,

IMPOMEKYTKHU BO3paCTaHuA U Y6BIBaHI/I$I, 00J1aCTH MOJI0KUTEILHBIX 1 OTpULATCIIBHBIX 3HAUYCHUH U T.H.);

UCIOJIb30BaTh CBOMCTBA JMHEHHON (DYHKIMHU U ee TpaduK MpH pelieHn: 3aa4 U3 APYrux y4eOHbIX TPEIMETOB.
CTaTHCTHKA H TeOpHs BEPOSITHOCTEH

Nwmets nipencTaBiienre 0 CTaAaTUCTUUECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CITy4ailHOTO COOBITHS, KOMOMHATOPHBIX 3aj1a4yax;

pelarts npocTeiiiye KOMOMHATOPHBIE 33/1a4U METOJO0M IPSIMOTO M OPraHU30BAHHOIO NIepedopa;

MIPE/ICTaBIATh IaHHbIE B BUJIE TaOJIUII, TUarpamm, rpauKos;

YUTaTh WH(OPMALIKIO, TPEJICTABICHHYIO B BUE TaOIUIIbI, TUarpaMMbl, Tpaduka;

OIpEeIeNIATh OCHOBHBIE CTATUCTUYECKNE XapAKTEPUCTUKN YHUCIOBBIX HAOOPOB;

OLIEHUBATh BEPOSATHOCTH COOBITHS B IPOCTEHIINX CITy4asiX;

UMETD MPECTABICHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX.
B noBceHeBHOM KU3HM M NIPH M3Y4YECHHH APYTUX NPeJIMETOB:

OLIEHUBATh KOJIMYECTBO BO3ZMOXKHBIX BAPUAHTOB METOJIOM I1epedopa;



HMMETh MPEJCTABICHUE O POJIA MPAKTUUECKH JIOCTOBEPHBIX M MAIIOBEPOSTHBIX COOBITHIA;
CPaBHUBATh OCHOBHBIE CTATHCTHYECKUE XapaKTEPUCTUKH, MIOJyUYCHHBIE B TIPOIIECCE PEIICHUS TPUKIIAHON 3a/1a4d, U3YYCHUS PEATbHOTO SIBJIICHH S,
OIICHUBATh BEPOSTHOCTh PEaTbHBIX COOBITUN U SBJIICHUM B HECIIOKHBIX CUTYaIIHIX.
TexcToBbIE 3a1a4N
Pemrate HeCI0XKHBIE CIOKETHBIC 3a/1a4M PAa3HBIX THIIOB HA BCE apu(PMETHIECKHUE ACHCTBUS;
CTPOUTH MOJIENb YCIOBUS 3a/1auu (B BUJIC TaOIHIIbI, CXEMBbI, PUCYHKA WM YPAaBHEHUS ), B KOTOPOH JaHbl 3HAYCHHS ABYX M3 TPEX B3aMMOCBSI3 aHHBIX

BCJIIMYMH, C OCJIBIO ITIOMCKA PCUICHUA 3a1a4u,

OCYILIECTBIIATH CIIOCO0 MOKMCKA PELICHUS 33/1a4H, B KOTOPOM PaCCyKJIECHUE CTPOUTCS OT YCJIOBUS K TpeOOBaHUIO WM OT TpeOOBaHUS K YCIOBHIO;
COCTaBJIATH IJIaH PELICHUS 331a4U;

BBIIEJISITh 3TAIlbl PEIICHUS 33/1a4H;

HMHTEPIPETUPOBATH BBIYUCINUTEIbHbBIE PE3YJIbTATHI B 331a4€, UCCIIEI0BATh OJyYEHHOE PEILICHUE 3a1auu;

3HATh pa3jMyuue CKOpocTel 00beKTa B CTOAYEH BOJIE, IPOTUB TEUEHMSI U 1O TEUEHUIO PEKH;

pelaTh 3a/laur Ha HaXO0XKJICHHE YaCTH Yuclla M YHcia [0 €ro YacTH;

pelaTh 3a/la4i pa3HbIX TUIOB (Ha paboTy, HAa NMOKYIKH, Ha JBU)KEHHE), CBS3BIBAIOLINX TPU BEIUYHMHBI, BBIACIATh 3TH BEJIUUYMHBI U OTHOIIECHUS

MCKIAY HUMU;

HaXOINUTh HpOHeHT OT 4ucJjia, 4YMucCJIO 110 npoueHTy OT HETO0, HAXOJUTh HpOHCHTHOG CHUXCHHUC NJIN HpOHGHTHOC IIOBBIINICHUE BEINYNHEI,
pelaTh HECIOKHbBIEC TOTHYECKHUE 33a]]Ja4M METOJIOM PACCYKIECHUM.
B noBceqHeBHOM JKU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:
BBIIBUTATh TUIIOTE3bI O BO3MOKHBIX MPEIEIbHBIX 3HAUYEHUSIX HCKOMBIX B 3ajlau€ BEIHUUH (JIe7aTh MPUKUIKY).
Hcropust MaTeMaTHKHU
OHI/ICBIBaTB OTOCJIBHBIC BBIAAOIITNUCCA pesynLTaTm, HOJ'[y‘IGHHI:I@ B X0O€ paSBI/ITI/ISI MAaTEMAaTUKHN KaK HaYKI/I;
3HATh NPUMEPHI MATEMATUUYECKUX OTKPBITUH U UX aBTOPOB, B CBSA3U C OTEUECTBEHHON U BCEMUPHON UCTOPUEN;
IIOHUMATh POJIb MATEMATHKH B pa3BuTuu Poccuu.
MeTtoabl MATEMATHKH
Br16upaTh NoaxoAsSmni U3y4eHHbIN METO/ JUIsl pellIeHrs N3YYEHHbBIX TUIIOB MaTeMaTHYEeCKUX 3a/1ay;
[IpuBOAUTE IPUMEPHI MATEMAaTUYECKUX 3AKOHOMEPHOCTEN B OKPYXKAFOIIEH TEHCTBUTEIBHOCTH U IPONU3BEIEHUSAX UCKYCCTBA.

Conep:xxanue Kypca 00y4eHHs

IloBTOpeHne Kypca anredpsl 7 kiaacca (S 4yacos)



Boipaxkenusi, Toxxnecta, ypapHeHusl. Oynkuun. CteneHb ¢ HaTypajdbHBIM MoKa3aTeneM. MHorowieHsl. Gopmyibl cOKpalieHHOro
yMHOKeHHUsI. CUCTEMBI TMHEHHBIX YpaBHEHUN

Panunonanbubie apoou (19 yac)

PammonansHas apoOs. OCHOBHOE CBOMCTBO IpoOH, COKpamieHue ApoOeit. ToKIeCTBEHHBbIE NPEeoOpa3oBaHUS PAMOHATBHBIX

BoIpakeHuit. ®yHKIusA y == u eé rpadux.
X

HCJIL: BBIpa6OTaTI> YMCHHUC BBIIIOJIHATD TOXKACCTBCHHLBIC HpGO6p&30BaHI/IH paduOHAJIBbHBIX BBIpa)KeHHﬁ.

Tak kak I[GﬁCTBH?I C palOHAJIbHBIMHU I[pO6HMI/I CyIICCTBCHHBIM O6p330M OITMPArOTCA Ha I[GﬁCTBPIfI C MHOT'O4JICHaAaMH, TO B Ha4aJIC
TCMBI H€O6XOI[I/IMO IIOBTOPHUTL C 06y‘laIOIHI/IMHC5I HpGO6p330BaHI/IH O CJIbIX Bpra)KeHHﬁ.

['maBHOE MeCTO B JaHHOW TeME 3aHUMAIOT aJITOPUTMBI IEUCTBHM C IpoOSIMH. Yyariuecs J0HKHBI TOHUMATh, 4YTO CYMMY, Pa3HOCTD,
MPOU3BEJIEHUE M YacCTHOE APOOeil Bcerjga MOXKHO TMPEACTaBUThH B Bujae ApoOu. [IpmoOperaeMbie B JaHHOW T€ME YMEHHsS BBITIOJHSTH
CJIO)KEHUE, BBIYUTAHUE, YMHOXKCHHE U JIeJICHUE IpOo0eH SIBISIIOTCS OMOPHBIMU B MPE0Opa3oBaHUsIX APOOHBIX BhIpaxkeHUi. [loaTomMy num
clenyeT yIenauTh ocoboe BHMMaHue. HerenecooOpa3Ho mepexoauTh K KOMOMHUPOBAHHBIM 3aJaHUSIM Ha BCE JIEUCTBHS C JPOOSIMU
Mpex/e, 4eM OyayT YCBOCHBI OCHOBHBIC aJITOPUTMBI. 3aJaHusl Ha BCE ICUCTBUSI C APOOSIMU HE JTOJKHBI OBITh U3JIUIITHE TPOMO3AKUMU U
TPYAOEMKHUMH.

[Ipy HaxOXJIeHUH 3HAYEHUN ApoOel Jar0TCs 3aJaHus Ha BBIYMCIICHUS C TTOMOIIBIO KAJIBKYJIsSITOpa. B TaHHOW TeMe paciIupsitoTcs
CBEICHUA O CTATUCTUYECKUX XAPAKTEPUCTUKAX.BBOAUTCS MOHATHE CPEAHETO TAPMOHUUYECKOTO PSAZA TOJIOKUTEIbHBIX uncel. M3yuenue

TEMBI 3aBEPLIAETCS PACCMOTPEHUEM CBOMCTB rpaduka QyHKIUHN y ==,
X

KBaapatHbie kopuu (21 yac)

[TonsstTue 00 wuppaumMoHanbHbIX uuciax. OOHMe CBeleHUA O JAEUCTBUTENbHBIX uuciax. KBajgpatHbelii kopeHb. llonstue o
HAXO0XJICHUU MPHUOMMHKEHHOTO 3HA4YeHUs KBaapaTHOro kopHs. CBoiicTBa KBaapaTHBIX KopHed. IIpeoOpasoBaHus BbIpaKeHUH,
cojiepKanmx KBaaparHpie KopHu. OyHKIms y = VJx , €€ CBOMCTBA U TpaduK.



He.]'lb: CUCTCMATU3UPOBATE CBCACHHUA O PAIMOHAJIBHBIX YHCIAX W OAaTh IIPCACTABIICHHUC 00 HPppadOHAJIBHBIX YHCJIaX, paClIupPHUB
TEM CaMBIM ITOHATHUC O YHCIJIC, BBIpa6OTaTL YMCHHUC BBIIIOJIHATDH HpCO6p&30BaHI/IH BBIpa)KeHHﬁ, COACPIKAIIMNX KBAAPATHBIC KOPHH.

B nanHO# TeMe y4aiuecs Mojay4yaroT HadyajdbHOE MPEeCTaBICHUE O IOHITHH AeUCTBUTENbHOTO uncia. C 3Toil 1enbo 000011aoTes
U3BECTHBbIE OOYYaIOIIMMCS CBEJIEHUS O palMOHAIBHBIX 4ucHax. [[is BBeJACHUS MOHATUS HPPAIMOHAIBHOIO YHCIA HCIONb3YEeTCs
UHTYUTHUBHOE MPEICTABICHUE O TOM, YTO KaXIbIH OTPE30K HMMEET JUIMHY M TOTOMY KaXJOW TOYKE KOOPAUHATHOM MpPsIMOM
COOTBETCTBYET HEKOTOPOE YKcio. [loka3zpiBaeTcs, 4YTO CYIIECTBYIOT TOUKH, HE UMEIOIINE PAllMOHAIBHBIX adcLHucC.

HpI/I BBCACHHNU ITOHATHA KOPH: IIOJIC3HO O3HAKOMUTD 06yqa}oumxc;1 C HaXOXJICHHUCM KOpHGﬁ C IIOMOIIBIO KAJIBKYJLATOPA.

OCHOBHOE BHUMaHUE YyJENSAETCA MOHATHIO apu(PMETHUEeCKOro KBaJpaTHOTO KOPHS U CBOMCTBaM apU(PMETHUYECKUX KBaJIPATHBIX
KOpHEH. JloKa3pIBatOTCs TEOPEMBI O KOPHE U3 MPOU3BEACHMS U IPOOH, a TAKXKE TOXKAECTBO va® =|a| , KOTOPHIE NIOIY4YalOT IPUMEHEHHE B

peoOpa3oBaHUsIX BBIPAKEHUHN, COAEPKAIMX KBajpaTHble KopHHU. ChernuaibHOE BHUMAHUE YJENSETCS OCBOOOXKICHHIO OT

Vo' b

KOPHH, 4aCTO UCIOJIB3YeTCs KaK B CAMOM Kypce aJireOphl, TaK U B KypcaX F€OMETpUH, alnre0psl U Hayall aHaIu3a.

HPppallMOHAJIBHOCTH B 3HAMCHATCIIC I[pO6I/I B BLBIPpAKCHHUAX BHUAA . YMmeHue HpCO6p33OBBIBaTB BBIPAXXCHUA, COACPKAIINC

ITpomomkaercss paboTa 1Mo pa3BUTHIO (PYHKIIMOHAIBHBIX MPEACTaBICHUN oOydaromuxcs. PaccMaTpuBaroTes QyHKIHS y=+vx, €€
. . 2
cBoiicTBa u rpaduk. [Ipu nzydenun QyHKIMA y=+/x , TOKa3bIBAETCS €€ B3aUMOCBSI3b ¢ PDyHKIHeH y = X°, e x > 0.

KBaapatHble ypaBHenus (21 yac)

KBanparHoe ypaBHeHue. @opmyna KOpHEM KBaJApaTHOrO ypaBHEHUs. PelieHue panuoHalbHBIX ypaBHEHUW. Pemenue 3anmauy,
MPUBOAAIIMX K KBAaAPATHBIM YPABHEHUSIM U MPOCTEUIINM PAMOHAIBHBIM YPABHEHUSIM.

Leab: BbpaboTaTh YMEHHS peIIaTh KBAJpaTHBIC ypaBHEHUS W TPOCTEUINE pAIlMOHAJIBHBIC YPAaBHEHUS M TPUMEHSITh MX K
PELIEHNUIO 3a1a4.

B Hauane TeMbl NPUBOAATCA NPHUMEPHI PELIEHUS HENOJHBIX KBAJAPATHBIX YpPaBHEHU. DTOT MaTepHall CUCTEMATHU3UPYETCS.
PaccmarpuBaroTcs anropuTMbl PELIEHUS HEIMOJIHBIX KBAaJIPaTHBIX YPABHEHUM Pa3jIMYHOTO BUIA.



OCHOBHOE BHHMAHHE CICAYEeT YICIHTh PELICHHIO YPaBHEHMH Buaa ax’ + bx + ¢ = 0, rae a # 0, ¢ HCIOIb30BaHHEM (GOPMYIIBI
KopHeil. B nanHo# TeMe ydamuecst 3HakoMsTcs ¢ popmynamu Buerta, BrIpaXXaroluMU CBsI3b MEX]1y KOPHSIMU KBaJPaTHOIO YPaBHEHUS
u ero ko3¢ unuentamu. OHU UCTIONIB3YIOTCS B JAJIbHEHIIIEM MPHU JI0KA3aTEIbCTBE TEOPEMBI O PA3JI0KEHUU KBAJPATHOTO TPEXWICHA Ha
JTMHEUHBIE MHOKUTEIIU.

VYyamuecss oBianeBalOT COCOOOM pEIIEHUs IPOOHBIX PAallMOHANbHBIX YPAaBHEHUH, KOTOPBIM COCTOMT B TOM, YTO PEIIEHUE TaKHUX
YPaBHEHUN CBOJIUTCS K PEUICHUI0 COOTBETCTBYIOIIMX LIEJIBIX YPAaBHEHHW C IMOCHEAYIOIIUM HCKIIOUYEHHEM IMOCTOPOHHUX KOPHEH.
N3ydenne naHHOM TEMBI IO3BOJISET CYHIECTBEHHO PACIIMPUTD alnapaT ypaBHEHUM, UCITOIb3YEMBIX JUISI PEIIECHHS TEKCTOBBIX 33/1a4.

HepagencrBa (18 yacoB)

Yucnosbie HCPAaBCHCTBA U HUX coiicTBa. [lousieHHOE ClIOKEHUE U YMHOXKCHHUC YHUCJIIOBBIX HCPABCHCTB. HOTpeIHHOCTB H TOYHOCTB
HpH6JII/I)K€HI/IH. JInHelHbIe HCPABCHCTBA C O,Z[HOI>'I HGpGMGHHOﬁ U UX CUCTCMBI.

Heab: 03HAKOMUTH 00YUYaIOIMUXCS C MPUMEHEHUEM HEPaBEHCTB IS OIICHKU 3HAYEHUN BBIPAKEHUM, BHIPA0OTATh YMEHUE pelIaTh
JINHENHBIE HEPABEHCTBA C OJTHOW EPEMEHHOMN U UX CUCTEMBI.

CBolicTBa YHCIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3y, Ha KOTOpPOW OCHOBAaHO pEIIEHHE JIMHEHHBIX HEPABEHCTB C OJIHOM
IepeMEHHON. TeopeMbl O MOYJICHHOM CJIO)KEHUM U YMHOXXCHUM HEPABEHCTB HAXOAAT NPUMEHEHUE MPU BBINOJHEHUNA MPOCTEHIINX
VOPOKHEHUH Ha OIEHKY BBIPAXEHHM MO MeToAy rpanwuil. BBoasTcs monsTus abcomoTHOM [lorpenHocTy M1 TOUHOCTH MPUOIKEHHS,
OTHOCHUTEJIbHOM MOTPEITHOCTH.

YMeHus: NpoBOAUTH ACAYKTUBHBIE PACCYKICHMS IOIY4YarOT Pa3BUTHE KAK IPU JOKA3aTEJIbCTBAX YKA3aHHBIX TEOPEM, TAK U IIPHU
BBINOJIHEHUH YIIPAXHEHUN Ha J0KAa3aTeJIbCTBA HEPABEHCTB. B CBA3M C pelICeHUEM JIMHEUHBIX HEPABEHCTB C OJTHOU IEPEMEHHOU JaeTcs
MOHSITUE O YHMCIIOBBIX MPOMEXKYTKAaX, BBOJSATCA COOTBETCTBYIOIIME Ha3BaHUA W 0003HAYEHHUA. PacCMOTpPEHHIO CHUCTEM HEPABEHCTB C
OJIHOM NIEpEeMEHHOM MPEIIeCTBYET 03HAKOMIICHHE 00YYaIOIIUXCS ¢ TOHATUSIMU NepeceyeHust 1 00beauHeHus MHOxecTB. [Ipu perennu
HEPAaBEHCTB HCIIOJIb3YIOTCS CBOMCTBAa PABHOCUIIBHBIX HEPABEHCTB, KOTOPBIE DPA3bICHIIOTCS Ha KOHKPETHbIX Mpumepax. Ocoboe
BHUMAaHHE CIIEAYET yACIUTh OTPa0OTKE YMEHUS pellaTh MPOCTEHINEe HEPABEHCTBA BUA ax > D, ax < b, 0CTaHOBHBIIUCH CIEIHAITEHO
Ha cirydae, koraa a<o.



B »Toi1 Teme PaCCMATPUBACTCA TAKIKC PCIICHHUC CUCTCM JIBYX JIMHEHHBIX HCPABCHCTB C OI[HOI\(JI HepeMeHHOﬁ, B 4aCTHOCTH TaKHX,
KOTOPBIC 3allMCAHBI B BUJIC HBOﬁHLIX HCPAaBCHCTB.

CreneHb ¢ HeJbIM NOKa3aTesieM. JjieMeHThI craTucTuku (10 yacos)

CrerieHb C TENBIM TTOKa3aTeNieM U ee cBoiicTBa. CTaHmaapTHBIN Bu yncia. HadansHbie cBeeHUST 00 OpraHU3aIlii CTaTUCTUIECKUX
HUCCIIeI0OBaHMI.

He.m;: BBIpa60TaTB YMCHUC IIPUMCHATH CBOMCTBA CTCNEHU C OCJIbIM IIOKAa3aT€JIEM B BbIYHCICHHUAX U npeo6pa3013aHI/I;1x,
C(I)OpMI/IpOBaTB Ha4YaJIbHBIC IIPCACTABJICHUA O C60p€ U I'PYIIIUPOBKC CTATUCTHYCCKUX NJAHHBIX, UX HaFJIHI[HOﬁ HHTCPIIPCTAllUU.

B sToit Teme GpopMynupyroTCsl CBOMCTBA CTEMEHU C IIEJIbIM MOKa3aTesneM. MeToj 10Ka3aTenbCTBa 3TUX CBOMCTB MOKAa3bIBACTCS HA
MpUMEpe YMHOXKEHHUsSI CTEIIEHEN C OJMHAKOBBIMU OCHOBaHUSIMU. JlaeTcs MOHSATHE O 3alUCH 4Yucia B cTaHaapTHoOM Buje. [lpuBoasrcs
MIPUMEPHI UCIIOJIB30BAHUS TAKOW 3aMKUCH B PU3UKE, TEXHUKE U JPYTUX 00JIACTIX 3HAHHM.

Vuyamuecss moy4yalrOT HayajdbHbIC MPEJICTABICHUS OO0 OpraHu3alMd CTaTUCTUYECKUX ucciaenoBaHuii. OHU 3HAKOMSTCS C
MOHSATUSIMUA TEHEPaJTbHOM U BBHIOOPOUYHON COBOKYMHOCTH. [IpMBOASTCS MpUMEphl MPEACTABICHUS CTATUCTUYECKUX JIAHHBIX B BHJIC
Ta0NMI YaCTOT U OTHOCUTENBHBIX dYacToT. OOydwaromuMmcs MpeasiaraloTcs 3aJaHus Ha HaxOXKJIEHUE MO TaOJIMIle YacTOT TaKHX
CTaTUCTUYECKUX XapaKTePUCTUK, KaK cpeaHee apudMeTHyeckoe, Moja, pa3max. PaccmaTpuBaeTcs BOMPOC O HAMJSAHOU
WHTEPIPETAINA CTaTUCTUYECKON WHpopmanuu. M3BecTHbIE 00ydYaromuUMCsl CIOCOOBI HATJISAIHOTO TPEICTABIICHUS CTATUCTUYECKUX
JAHHBIX C TIOMOIIBIO CTOJIOYATHIX M KPYTOBBIX JHMarpaMM pacIIUPSIOTCS 3a CYET BBEJACHUS TaKUX TIOHSTHH, KaK TMOJUTOH M
TUCTOTpaMMa.

IToBTOpenue (9 yacon)

Hean: [ToBTopenue, 00001IeHNE U CUCTEMATU3AIINS 3HAHUN, YMEHHUI M HABBIKOB 33 KypC aJireOphl 8 Kiacca.



Ne Tema KoumnuecTBo yacos KoHnTpoabHbIX padoT
rJaBbl

IToBTOpeHue Kypca anredpsl 7 Kiacca 5 1 BxoaHast k/p
1 Pannonanbubie 1po0u. 19 2
2 KBagpaTHbie KOpHHU. 21 2
3 KBagpaTHble ypaBHEHUS. 21 2
4 Hepaenctaa. 18 1
5 CrerneHs ¢ EJIBIM IOKA3aTEIEM. 10 1

DJIEMEHTBI CTAaTUCTHUKH.

IToBTOpeHue Kypca anredpsl 8 Kiacca 9 1

Uroro 103 10




KanengapHo-temaTH4eckoe NJIaHUPOBaHUE

Ne KoumnuecTBo
OK 4acoB
Z"p Tema ypoka
IloBTOpeHne kypca ajaredopnl 7 Kiaacca (S4acoB)
1. Bripaxkenus, ToxxaectBa, ypaBHeHUsA. OyHkiuu CTeneHb ¢ HaTypaJlbHbIM 1
MOKa3aTeseM
2. OnHOWIEHBI U MHOTOWJICHBI 1
3. @opMyJIbl COKPAILIEHHOTO YMHOXEHUS 1
4, CucTteMbl IMHENHBIX YPaBHEHUIN 1
S. Bxonnas koHTposIbHAsE paboTa Nel 1
I'nasa |. Panmuonanbubie apoou (19 yac)
§1. Payuonanvuvie opoou u ux ceoiicmea
6. PanmmonanbHbie BbIpaKeHUS 1
7. OcHoBHOE cBoicTBO ApoOu. CokpatieHue aApodei 1
8. OcHoBH 1
oe
CBOWCTB
0




TpoOH.
Coxkpait
eHHe
apobeit

§2. Cymma u paznocms opooeit

Q. CrnoxeHue 1 BBIYUTaHUE APOOEH ¢ OAMHAKOBBIMU 3HAMEHATEIISIMU 1
10. CrnoxeHre ¥ BBIYUTaHUE APOOEH ¢ pa3HBIMU 3HAMEHATEIIAMHU 1
11. CrnoxeHre ¥ BBIYUTaHUE APOOEH ¢ pa3HBIMU 3HAMEHATEIIAMU 1
12. Pelenue ynpaxxaeHui 1
13. Konrpoabnasi padora Ne2 «CiioxeHre M BBIYMTAHUE AJIre0OpandecKux 1
apooeiny
§3. Ilpou3eedenue u wacmnoe opooeii
14. YMHOXeHHe npooeii. Bo3Beaenue npodu B cTeneHb 1
15. YMHO)eHue npooeit. Bo3seaenue npodu B cTeneHb 1
16. O606menue «IIpousBenenre u 4acTHOE IPOOEi» 1
17. Jlenenue anredpandecKux Apooei. 1
18. [IpeoOpa3oBaHue pallMOHAIBHBIX BBIPAXKEHHI 1
19, ITpeobpazoBaHKe pallMOHAIBHBIX BBIPAKEHUN 1




k "
20. OyHKIUA Yy = — U €€ rpaduk. 1

X
21. @ k .. 1

VHKIIHUS Y = —, €€ CBOMCTBA U rpaduK.

X
22. Pemenue ynpaxxnenuit mo teme «PamrioHaibHbIE 1pOOH» 1
23. Pemenue ynpaxxuenuit mo reme «Pamrionansubie 1po0Ou» 1
24, KonrpoabHas padora Ne 3 mo reme: «PanuonanbHbie 1podu» 1

I'nasa |l. KBagpaTnbie kopuu -21 yac.
§4. /leiicmeumenvuvie uucna
25. PanmmonansHbBIE Uncia. 1
26. HppanroHanbHble yncia. 1
217. KBagpartubie kopau. ApudmeTrnueckuil KBaJipaTHbI KOPEHb. 1
28. YpaBHerue x°=a 1
29. Haxoxnenne mpuOInKeHHbIX 3HAUCHUN KBAAPATHOTO KOPHS 1
30. Oyukims y = vx u eé rpaduk 1
§ 6. Ceoiicmea apugpmemuueckozo K6aopammno2o KOpHs

31. ‘ KBanpaTHbIit KOpeHb U3 TPOU3BEACHUS U POOH 1




32. KBanpaTHblit KOpeHb U3 IPOU3BEICHUS U APOOH 1

33. KBaapaTHbIil KOpEHb U3 CTENIEHU 1

34, KBagpaTHbI KOPEHB U3 CTENEHU 1

35. KonTpoabHasi padora Ne4 mo teme:» KBagpaTHbie KOpHI» 1

36. AHanu3 KOHTPOJIBHON PabOThI 1

§ 7. Ilpumenenue ceoiicme apughmemuueckozo K6aopamHo20 KOPH:

37. BriHeceHre MHOXKUTEIS U3-TI0]T 3HaKa KOPHs. BHECeHne MHOKHTEIS 1O 3HAK 1
KOpHS

38. Brinecenue MHOXKUTENS U3-T10]] 3HaKa KOpHs. BHECEHHE MHOXKHUTEIS TTOJ 3HAK 1
KOpHS

39. [IpeoOpazoBanue BoIpaKeHHH, COAEPKALUX KBAIpaTHbIE KOPHU 1

40. [IpeoOpazoBanue BbIpaKEHUH, COAEPIKALIUX KBAIpaTHbIE KOPHU 1

4]. [IpeobpazoBanHuie TBOMHBIX PaIUKAIIOB. 1

42. [IpeoOpa3zoBaHue TBOWHBIX PaJUKAIOB. 1

43. O6o6mmaromuii ypok 1o teme «lIpuMenenne cBoMCTB apupMeTUIecKoro 1
KBaJPAaTHOTO KOPHS

44, Konrpoabnasi padora Ne 5 no teme: ««IIpuMeHeHne CBOHCTB 1
apuMeTHYEeCKOr0 KBA/IPATHOIO KOPHS»

45, AHaJIN3 KOHTPOJIBHOM pabOTHI. 1




I'nasa I1l. KBaapaTuble ypaBHenus - 21 yac

§ 8. Keaopammnoe ypaenenue u e2o kopnu

46. HenosHble kBagpaTHbIe YpaBHEHUS. 1
47. HenosnHble kBagpaTHbIE YpaBHEHUS. 1
48. dopmysia KOpHEW KBAJIPaTHOTO YPaBHEHUS 1
49, dopMyna KOpHEN KBAIPATHOTO YPABHEHUS 1
50. Pemenne 3a1a4 ¢ nOMOIIBIO KBaIPaTHBIX YPaBHEHUIN 1
51. Pemienue 3a1a4 ¢ MOMOIIBIO KBaJApPaTHBIX YpaBHEHUMN 1
52. Pemienue 3a1a4 ¢ MOMOIIIBIO KBaApPaTHBIX YpaBHEHUMN 1
53. Teopema Buera. 1
54. Teopema Buera. 1
55. Kontpoabnasi paéora Ne 6 mo teme: «KBaapaTHoe ypaBHeHUE U €r0 1
KOPHU»
56. AHanu3 KOHTPOJIBHON PabOTHI 1
§ 9. /lpoonvie payuonanvuvie ypasnuenus.
57. | Pemenne ApoGHBIX PAIlOHALHBIX yPABHEHHI 1




58. Pemenue apoOHBIX pallMOHAJIBHBIX YPaBHEHUM 1
59. Pemenue 3a1a4 ¢ nOMOIIBIO PAIMOHAJIBHBIX YPABHEHHM. 1
60. Pemmenue 3a1a4 ¢ moOMOIIBIO PallMOHATBHBIX YPAaBHEHUH. 1
61. Petienue 3a1ay ¢ MOMOIIBIO PAIMOHAIBHBIX YPaBHEHUH. 1
62. VYpaBHEHUs ¢ TapaMeTpaMu 1
63. VYpaBHEHHS ¢ TapaMeTpaMu 1
64. Pelenue ynpaxxaeHui 1
65. KonTpoabHas padora Ne 7 mo teme: «/I[poOHble pannoHaJIbHbIE 1
YPABHEHUS»
66. Pemenue ynpaxknenuii. AHaau3 KOHTPOJIbHON PabOTHI
I'nasa |V. HepaBencTrBa - 18 yacos
§ 10. Yucnoswvie nepasencmea u ux ceolicmaa.
67. UucnoBbie HEPABEHCTBA. 1
68. CBoiiCTBA YHCIIOBBIX HEPABEHCTB. 1
69. CBoiicTBa YHCIIOBBIX HEPABEHCTB. 1
70. CroxeHrue 1 YMHOXKEHHE YHUCIIOBBIX HEPABEHCTB. 1




71. [TorpenrHoCTh M TOUHOCTh MPUOTHUKEHUN 1
72, [TorpemHoCcTh U TOUHOCTH MPUOTMHKEHUN 1
§ 11. Hepagencmea c 00HOII nepemeHHOll U ux cucmembl.
73. [lepeceuenune u 0ObEAMHEHNE MHOKECTB. 1
74. UucnoBble NPOMEKYTKH 1
75. YucnoBeie NPOMEKYTKH 1
76. Pemenne HepaBeHCTB C OTHON IEPEMEHHOM. 1
77. Penienne HepaBEHCTB ¢ OJJHOW MEPEMEHHOM. 1
78. Pemienune cucteM HEpPaBEHCTB C OJHON IEPEMEHHON 1
79. Pemenue cucrem HEpaBEHCTB C OJHOM MEPEMEHHOU 1
80. Pemienue cucteM HEpaBEHCTB € OJHOM NIEPEeMEHHON 1
81. Jloka3aTenbCTBO HEPABEHCTB 1
82. Jloka3aTeabCTBO HEPABEHCTB 1
83. Konrpoabnasi padora Ne 8 mo teme: «HepaBeHcTBa» 1
84, AHanu3 KOHTPOJIBHON paboThI 1




|

I'maa V. CteneHp ¢ HeJbIM MOKAa3aTeJeM. DJIeMEeHThI CTATHCTHKH - 10 yacoB

§ 12. Cmenenw c yenvim noxazamenem u eé ceoiicmaa.

85. Ornpenesnenue CTENeH! C eNIbIM OTPUILIATEIbHBIM IMOKA3aTeIIEM. 1
86. CBOIICTBA CTENIEHU C LETIBIM ITOKA3aTEIIEM. 1
87. CBOIICTBA CTENEHU C LETIBIM TOKA3aTEIIEM. 1
88. CranaapTHbI BU YHCIia 1
89. CranaapTHbIA BU YKCIIa 1
90. Pemenne ynpaxxHeHuit 1
91. KonTpoabnas padora Ne 9 «CTreneHs € HeJIbIM MOKAa3aTeIeM U eé 1
CBOMCTBA»
§ 13. dnnemenmur cmamucmuxu.
92. COop ¥ rpynmupoBKa CTATUCTUYECKUX JAHHBIX 1
93. HarmsimHoe mpencraBieHne cTaTuCTUYECKON HHGOpMAIIHH. 1
94, @yHKIMU y= X2 Y=X"! ¥ UX CBOKCTBA 1

HNToroBoe noBropeHue Kypca ajareopnl 8 kiacca - 9 yacon




95. ParmmonansHbIe 1poOH. 1
96. KBagpartHbie kKopHH 1
97. KBagparHbie ypaBHEHHUS. 1
98. KBagpaTHbie ypaBHEHUS. 1
99. Hepasenctra 1
100. | HepaBenctBa 1
101. | Pemenwue ynpakHeHHI 1
102. | Pemenwue ynpaxHEeHH 1
103 HNrorosasi koHTpoJbHas padota Ne 10 1

103
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