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TocHEeHCKOro pamioHa
JlenuHrpajackoii 061acTu

I. IlnaHupyemble pe3yJibTaThl 0CBOEHUS
y4eOHOro Kypca npeamera.

» Jluunocmubsle pe3yinbmantbl:

1) ymeHue CHO , TOUHO, TPAMOTHO U3J1araTb CBOM MBICIHM B YCTHOW M MUCBMEHHOH pedd, MOHUMATh
CMBICII TIOCTaBJICHHOM 3a/1auM, BHICTPAUBaTh apryMEHTAIUIO0, IPUBOAUTH IPUMEPBI U KOHTPIPUMEDHI;
2) KpUTUYHOCTb MBILUICHHUS, yYMEHHE paclo3HaBaTh JIOTMYECKHM HEKOPPEKTHbIE BbICKA3bIBAHUS,
OTIIMYaTh THUNOTE3y OT (akra;

3) npencTaBiieHHEe O MaTEeMaTUYECKOM HayKe Kak cepe ueloBeuecKOW IeATeNbHOCTH, 00 3Tamax ee
pa3BUTUS, O €€ 3HAYUMOCTH [JJs pa3BUTUS IUBUWIM3ALNY;

4) KpeaTUBHOCTh ~ MBILUIEHUS,, MHULMATHBA, HAXOAYMBOCTb, AaKTMBHOCTb MPH  PEIICHUU
MaTeMaTHUYECKUX 3ajady;

5) yMeHHe KOHTPOJIMPOBAThH MPOLIECC U Pe3yIbTaT yueOHOW MaTEeMaTHUECKON JesITeIbHOCTH;

6) CITOCOOHOCTh K HSMOITMOHAILHOMY BOCIIPHUSTHIO MaTEMaTHYECKUX OOBEKTOB, 3a/lay, PEIICHHMH,
pacCyKICHUN.

* Memanpedmemmubie pesyibmanbi.

l)nepBoHayanbHble TMPEACTaBICHUS 00 MIESIX M O METOJaX MaTeMaTHKU Kak 00 YHUBEpPCAIbHOM
A3bIKE HAyKd M TEXHUKH, O CpEACTBE  MOJIECIMPOBAHMUS  SIBIEHUH UM  IPOLIECCOB;
2) yMeHHe BHJETh MaTeMaTHUYECKYI0 3aJadyy B KOHTEKCTE MpOOJIEMHONW CHTyallud B JPYTUX
JUCHUIUIMHAX, B  OKpYXarouew  KU3HH;

3) yMeHHe HaxXOIUThb B PA3JIMYHBIX MCTOYHHMKAX HWHPOpPMALUIO, HEOOXOAMMYIO JUI pPELICHUS
MaTeMaTUYeCKUX MPOoOJIeM, U MPECTABIATh €€ B MOHATHON (opMe; MPUHUMATh PELICHUE B YCIOBUAX
HEIOJIHOU u U30BITOYHOI, TOYHOU u BEPOSATHOCTHOU uHpOpMaLuy;
4) ymeHue TMOHUMAaTb M HCIIOJIB30BATh MaTE€MaTHYECKHE CpeACTBAa HarisagHocTu (Tpaduku,
UarpaMMmbl, TaONMIBL, CXEMbl W Jp.) A8 WUIIOCTPAllMM,  WHTEpHpETallud, apryMEeHTaluH;
5) yMeHUEe BBLABUTaTh THMIIOTE3bl MPU PEIIEHUH Y4YEOHBIX 3a/7ady M TMOHHUMAaTh HEOOXOJUMOCTh HX
IIPOBEPKU;

6) yMEHHE TPUMEHSATh WHAYKTUBHBIE U JECIYyKTHUBHBIE CHOCOOBI pacCyKICHHUM, BUICTh pa3iHuHbIE
CTpaTeruy pelieHus 3a1ay;

7) IOHMMaHUE CYITHOCTU AJITOPUTMHUUYECKHUX MPEANUCAHUIA U YMEHHUE JeHCTBOBATH B COOTBETCTBUM C
MPEIOKEHHBIM ~ aJITOPUTMOM;

8) yMeHue caMOCTOSTENIbHO CTaBUTh IIEJIU, BEIOMPATh U CO3AaBaTh AITOPUTMBI JUIsI PELICHHS yUeOHBIX
MaTeMaTUYeCKux  Mpodiem;

9) yMmeHHe TUIaHUPOBAaTh M OCYLIECTBISTH JAEATEIbHOCTh, HANPABICHHYI Ha pEIICHUE 3a1ad
HCCJIEI0BATENIbCKOTO XapaKTepa.

10) ymeHHMe TPUMEHSATh W3YUYCHHBIC TOHSATHUS, pPE3yNbTaThl, METOABI [UIsl pEIICHUS 3aaad
MPAKTUYECKOTO XapaKTepa U 3a7ad U3 CMEXHBIX TUCHUIIINH C UCIIOJIH30BAHUEM TIPH HEOOXOAMMOCTH
CIPABOYHBIX MAaTEPHAIIOB, KAIBKYJISTOPA, KOMIIBIOTEPA.

» Ilpeomemmnule pe3yromamol:

1) oBnameHue 0a30BBIM TOHATUHHBIM amnmapaTOM IO OCHOBHBIM pas3fellaM COACpIKAHHUS,
MpPEICTaBICHHE 00 OCHOBHBIX HM3yYaeMbIX MOHATHUAX (YHCIIO, T€OMETpUYecKas (Gurypa, ypaBHEHHE,
GYHKIHMS, BEPOATHOCTh) KaK BAKHEUIINX MATEeMATUYECKUX MOJENSAX, MO3BOJSIONIMX OMUCHIBATH U
u3y4yaThb  peaJbHBIE  TPOIECCHl W  SBIICHUS,

2) ymenue paboTaTh C MaTeMAaTUYECKUM TEKCTOM (aHAIM3UPOBATh, H3BJICKaTh HEOOXOIUMYIO



uH(GOpMaIMIO), TOYHO M TPAaMOTHO BBbIpaXKaTb CBOM MBICIM B YCTHOM W MUCBMEHHOW pedH C
IIPUMEHEHUEM MaTeMaTHYeCKONM TEPMUHOJIOTUM W CHUMBOJIMKH, HCIIOJIB30BAaTh PA3JIUYHBIE SI3bIKU
MaTeMaTUKH,  MPOBOAWTH  KIAaCCU(PUKAIMU,  JIOTHYECKHMEe  OOOCHOBAaHMSA,  JIOKa3aTeJIbCTBa
MaTEMaTUYECKUX  YTBEP)KICHUIL,

3) pa3BUTHE MpPEICTaBICHUNA O YHCIE M YHCIOBBIX CHCTEMaxX OT HATYpaJIbHbBIX IO JAEHCTBUTEIbHBIX
qlCcell; OBJAJACHUE HAaBbIKAMM  YCTHBIX, IMCbMEHHBIX, HWHCTPYMEHTAJIbHBIX BBIYMCIICHUM;
4) oBIajeHHE CHUMBOJIBHBIM SI3bIKOM  aireOpbl, NpHUEMaM{ BBINOJHEHUS TOXIECTBEHHBIX
npeoOpa3oBaHuil palMOHATbHBIX BBIPAXKECHUH, pEIICHHs] YpaBHEHH, CCTEM YpaBHEHUI, HEPAaBEHCTB
U CHCTEM HEpPaBEHCTB; YMEHME HUCIOJIb30BaTh WMJICI0 KOOPAMHAT HA IJIOCKOCTU JJISi MHTEPHpETaluu
yYpaBHEHMI, HEpaBEHCTB, CHUCTEM; yMEHHE INPHMEHATh ainredpandeckue npeoOpa3oBaHUs, armapaT
YpaBHEHHH W  HEpPaBEHCTB JJIs  pelIeHus 3aJad M3  pa3jIMyHBIX  pPa3/iesioB  Kypca;
5) oBnazneHue cUCTEeMON (YHKIMOHAIBHBIX MOHATUH, (PYHKIMOHAIBHBIM S3BIKOM M CHUMBOIHUKO;
YMEHHE HCHOJIb30BaTh (YHKIMOHATBHO-TpapuuecKue TMpeAcTaBICHUs Ui OINUCaHUS W aHajiu3a
pEaIbHBIX  3aBUCHUMOCTEN;

6) oBJlaZieHHEe OCHOBHBIMH CIIOCOOAMU NPEICTABJICHUS U aHAJIM3a CTaTUCTHMYECKUX JIaHHBIX; HAJIUYHUE
NPECTaBICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHPE U O Pa3IMYHbIX CIIOCO0aX UX
W3YYEHHUS, O BEPOSITHOCTHBIX MOJIEIISX.

BbInyCKHUK HAYYUTCH:

eticmeumenvhuie uucna.

1) ucnonp30BaTh HauaIbHbIE PECTABICHUS O MHOKECTBE JICHCTBUTEIBHBIX YHCEN;

2) BIaeTh MOHIATUEM KBaJPaTHOIO KOPHsI, IPUMEHSTH €0 B BHIYMCICHUSIX.

BbINyCKHUK OJYYHUT BO3MOKHOCTD:

1) pa3BuTH MpenCTaBICHUE O YHUCIIE U YUCIOBBIX CUCTEMAaX OT HATYPAIBHBIX 10 JEHCTBUTEIBHBIX YH-
CeJ; O POJIM BBIYMCIICHUN B YEJIOBEYECKON NIPAKTHUKE;

2) pa3BUTh U YriayOUTh 3HAHMS O JAECATHYHON 3alMCU JCHCTBUTENBHBIX YHcen (EePHOAUYECKUE U He-
MePUOINYECKUE TPOOH)

BbINyCKHUK HAVYNTCH:

Hszmepenus, npubaudicenus, OyeHKuU.

WCITOJIB30BATh B XOJI€ PEIICHHUS 3a]1a4 dJIEMEHTapHbBIC TPE/ICTABIICHHUS, CBA3aHHBIC C MPUOIKEHHBIMU
3HAUCHUSIMHU BEJINYNH

BbINYCKHUK MOJYYUT BO3MOKHOCTD:

1) MOHSTH, YTO YUCIIOBBIC JaHHBIC, KOTOPBIC UCIIONB3YIOTCS ISl XaPAKTEPUCTUKN OOBEKTOB OKPYKA0-
IIETO MHUPA, SBISIOTCS MPEUMYIIECTBEHHO MPUOIKEHHBIMHU, YTO MO 3alUCH MPUOIMKEHHBIX 3HAYE-
HUH, colepkammxcs B UH(OOPMAIIMOHHBIX MCTOYHUKAX, MOKHO CYJIUTh O MOTPEIIHOCTH MPHOIIKE-
HHS,

2) MOHATH, YTO IOTIPCIIHOCTL PC3yJibTaTa BBIYHCIICHUH NOJKHA OBITH consMeprumMa C MOTrpCIIHOCTBIO
HCXOOHBIX JaHHBIX.

BbINyCKHUK HAY4YUTCH:

Ancebpauueckue gblpadiceHus.

1) BIasieTh MOHIATHSAMHU «TOXKIIECTBOY, «TOXKIACCTBEHHOE MMPEOOpa30BaHME, pElIaTh 3a/1aud, COIepKa-
mye OyKBEeHHbIE IaHHbBIE; paboTaTh ¢ popMyIamMu;

2) BBINIOJHATH NMPEOOPA30BAHUS BHIPAKCHHUHN, COJIEPIKANIUX CTEIICHH C IIETBIMHU MTOKA3aTeIIsIMA M KBaJI -
paTHbIe KOPHU;

3) BBITIOJHSTH TOXJIECTBEHHBIC TIPE0OPa30BaHMsl PAIIMOHATIHHBIX BBIPAKEHUI HA OCHOBE MPAaBHII JICH -
CTBH Ha/l MHOTOWJICHAMH U alNreOpandyeckKuMu JIpoOsiMH;

4) BBITIOJHATH Pa3I0KEHNE MHOTOWICHOB HA MHOXHTEIIH.

BLIHyCKHI/IK MOJYIMUT BO3SMOKHOCTD:




1) HayYuThCS BBIMTOJIHATH MHOTOIIATOBEIC TPEe0OPa30BaHMs PAIMOHATIBHBIX BBIPAKEHHN, TPUMEHSS
MIUPOKUN HAOOp CIIOCOOOB U MPUEMOB;

2) IpUMEHSITh TOXKACCTBEHHBIE MPEOOpa30BaHMS IS PEUICHUS 3a7ad U3 Pa3IUYHBIX pa3/esioB Kypca
(HampuMep, AJIs1 HAXO0XKIEHUs] HanOOJIbIIIET0/HANMEHBIIIETO 3HAYCHHS BBIPAXKECHUS ).

BbINyCKHUK HAVYHUTCH:
Ypaenenus.

1) pemate OCHOBHBIE BUBI PAllMOHAIBHBIX YPAaBHEHUH ¢ OJHON NEPEMEHHOM, CUCTEMBI JIBYX ypaBHE-
HUH C IByMS IEpEMEHHBIMU;

2) NOHMMAaTh YPAaBHEHUE KAK BAKHEHIIYI0 MAaTEMaTHUYECKYIO0 MOJIENb JUIsl ONUCAHMS U U3YYEHHUs pa3-
HOOOPAa3HBIX pEAIbHBIX CUTYallUi, pelaTh TEKCTOBBIE 3a/1a4l ajlre0paniyeckuM METOJI0M;

3) mpuMeHsTh rpaduyeckre MpeiCcTaBIeHUs I UCCIEA0BaHU YpPaBHEHUH, HCCIEIOBAHUS U pelle-
HUS CUCTEM YPaBHEHHUH C IBYMsI IEPEMEHHBIMH.

BbINyCKHUK 1OJYYHUT BO3MOKHOCTD:

1) oBnazeTs crienualbHBIMU IPUEMaMU PEIICHUS] YPaBHEHUN U CHCTEM YPaBHEHMIA; YBEPEHHO MpUMeE-
HAThH anmnapaT ypaBHEHUH Ul pelIeHus pa3HOOOpa3HbIX 3a7a4 U3 MaTEMAaTUKU, CMEXHBIX

MIPEIMETOB, MPAKTHKH.

2) nmpuMeHsTh rpaduyeckue MpeacTaBICHUs JUIsl UCCIIEJOBAHUS YPaBHEHUH, CHCTEM YpaBHEHUH, cO-
JepKamx OyKBeHHbIE KOI(PPUIIMESHTHI.

BbINyCKHUK HAY4YUTCH:

Hepasencmsa.

1) noHuMaTh U NPUMEHATH TEPMUHOJIOTUIO U CHUMBOJHKY, CBS3aHHbBIE C OTHOLIEHHUEM HEPaBEHCTBA,
CBOMCTBA YUCIIOBBIX HEPABEHCTB;

2) pemiaTh JUHEWHbIE HEPABEHCTBA C OJJHOW MEPEMEHHON M MX CHUCTEMBbI; pelllaTh KBaJpaTHbIE Hepa-
BEHCTBA C OMOPOH Ha rpaduyeckue NpeaCcTaBICHuUs;

3) npUMeHSATH anmnapaT HepPaBeHCTB Ui PEIleHus 3a7ad U3 pa3INuHbIX pa3/IeoB Kypca.

BbINyCKHUK OJAYYHUT BO3MOKHOCTD HAYYUTHCH:

1) pazHooOpa3HbIM NpUEMaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH allnapaT HEPaBEHCTB
JUISL pEeLICHUs] Pa3HOOOPA3HBIX MaTeMaTHYECKHX 3aa4 U 3a]1a4 U3 CMEXHBIX

MIPEAMETOB, MPAKTHUKHU;

2) npuUMEeHATh rpaduyeckue MpeACTaBICHUs I UCCIeI0OBaHNs HEPABEHCTB, CUCTEM HEPaBEHCTB, CO-
JepKamx OyKBeHHbIE KO3 PUIIUESHTHI.

BbINyCKHUK HAY4YUTCH:

OcHognvie nonamus. Yucnosvie pynkyuu.

1) moHMMaTh ¥ UCTOIH30BaTh (PYHKIIMOHATIbHBIE TIOHATHS U A3bIK (TEPMHHBI, CAMBOJIMYECKHE 0003Ha -
YCHHUS);

2) ctpouTh rpaduKH dJIeMEHTapHBIX (PYHKINN; UCCIeI0BaTh CBOMCTBA YUCIOBBIX (DYHKIIMM Ha OCHOBE
U3yUYeHHs TOBEICHUs UX IPaUKOB;

3) noHUMaTh (PYHKIMIO KaK BaXXHEHIIIyI0 MaTeMaTHUECKYIO MOJEIb JIIsl OTMCAHUs MPOLIECCOB U sIBIIE-
HUM OKPY)KaIOILIEero MUpa, IPUMEHATh (DYHKIMOHAJIBHBIN SI3BIK Ui ONMMCAHUS U MCCIIEOBAHUS 3aBU-
cuMocTel MeX1y PU3NYECKUMU BEJIUYMHAMH.

BbINyCKHUK NOJIYYHT BO3MOKHOCTD HAYYHUTHCH:

1) mpoBOAUTH HCCIEAOBaHNUS, CBA3aHHbBIE C U3yUYEHUEM CBOMCTB (YHKIIHI, B TOM YHCIIE C UCTIOIb30Ba-
HHEM KOMIIbIOTEpA; Ha OCHOBE I'paMKOB U3YUEHHBIX (PYHKIUI CTPOUTH Oosiee ClIoKHBIe TpaduKH (Ky-
COYHO-3a/IaHHBIE, C «BBIKOJIOTBIMU» TOYKAMH U T. 11.);

2) ucnoab30BaTh (PYHKIHMOHAIbHBIE MPEACTABICHUS U CBOMCTBA (DYHKIUI I pelieHus MaTeMaTHye-
CKHX 33J1a4 U3 Pa3IMYHBIX pa3JieloB Kypca.

BbINYCKHUK HAVYUTCH:




Yucnoswvie nocredosamenvrocmu.

1) NOHMMATB U MCIIONIB30BATh S3bIK MOCIIEI0BATENILHOCTEH (TEPMUHBI, CHMBOJIMYECKHE 0003HAYCHNUS);
2) npuMeHATh GOPMYJIBI , CBA3aHHbBIE ¢ apU(PMETUIECKON U TEOMETPUUECKON MPOrpeccusMHy, U anma-
pat, copMHUpOBaHHBIN MPH U3YyUEHHM APYTHUX Pa3[eNIOB Kypca, K PEelICHHIO 3aJad, B TOM YHCIE C
KOHTEKCTOM U3 PealIbHOM JKU3HH.

BbInyCKHUK NOJIYYUT BO3MOKHOCTD HAYYUTHCH:

1) pemath KOMOMHUPOBAHHBIE 33J]a4l C TIPUMEHEHHEM (OPMYJI N-TO YiIeHAa U CyMMBbI NEPBBIX N 4Jjie-
HOB apU(hMETHUECKON U TeOMETPUYECKON POrPeCcCHil, MpUMEHsIs IPH 3TOM armrmapar

YpPaBHEHUH U HEPABEHCTB;

2) noHUMaTh apU(PMETHUECKYI0O U T€OMETPHUECKYIO MPOTPecCud Kak (YHKIIMH HAaTypaJbHOTO apry-
MEHTa; CBSA3bIBATh apU(PMETUYECKYIO IPOTPECCHUIO C JIMHEHHBIM POCTOM, T€OMETPUUECKYI0 — C 3KCIO-
HEHIMAJIBHBIM POCTOM.

BbINyCKHUK HAVYHUTCH:
Onucamenvras cmamucmukd.

HCII0Jb30BAaTh HpOCTGfIIJ.IHG CIIOCOOBI MMPpEACTaBJIICHUA U aHAJIN3a CTATUCTHYCCKUX NAHHBIX.
BhINYCKHUK MOJYYUT BO3MOKHOCTh:

HpI/IO6peCTI/I HepBOHa‘-IaJ'ILHHﬁ OIIBIT OpTraHHU3alun 060pa JAaHHBIX TpHU NPOBCACHUHU OIIPOCa 06]]_[6-
CTBCHHOI'O MHCHHUA, OCYIICCTBIIATE WX aHAJIN3, MPEACTABIIATL PE3YyJIbTAThl OIPOCa B BUC Ta6J'II/1HH,
AuarpaMMbl.

BbINyCKHUK HAVYUTCH:
Cryuatinvle coOblmus 1 6eposimHOCHb.

HaXOJUTh OTHOCUTEIbHYIO YaCTOTY U BEPOSITHOCTh CIIy4aifHOrO COOBITHS.

BbINyCKHUK OJYYHUT BO3MOKHOCTD:

nproOPECTH OTBIT MPOBEJCHUS CIYYalHBIX HKCIIEPUMEHTOB, B TOM YHCJIE C TIOMOIIbI0 KOMITBIOTEPHO -
0 MOJEIUPOBAHUS, HHTEPIIPETALIUU UX PE3YIIbTATOB.

BbINyCKHUK HAVYNTCH:

Kombunamopuxa.

peraTh KOMOMHATOPHBIC 3a7[a4d Ha HAXO0XK/ICHUE YUCiIa O0BEKTOB MIIM KOMOMHAITHI.
BbInyCKHHUK MOJVYHT BO3MOKHOCTD HAVYUTHCHA:

HEKOTOPBIM CIIEIIUATBLHBIM TPHEMaM PEIIeHUs] KOMOMHATOPHBIX 3a]1a4.

BbInyCKHUK HAYYMTCS:

Haznsaonas eeomempus

1) pacno3HaBaTh Ha YEpPTEXKaX, PHCYHKAX, MOJCISIX W B OKPYXKAIOIIEM MHUPE IUIOCKHE W TIPO-
CTPaHCTBEHHBIC TEOMETpUUECKUE QUTYPBL;

2) pacro3HaBaTh pa3BEPTKU KyOa, MPSAMOYTOJIBHOTO TapaljIe/IeUIe1a, MPABWIBHONW MUPAMUIBI, ITH-
JUHPA U KOHYCA;

3) cTpouthb pa3BEPTKHU KyOa M MPSIMOYTOIHHOTO TTapalIe/IeHIe/1a;

4) ompenenars Mo JTUHEHHBIM pa3MepaMm pa3BEPTKH (PUTYpHI TUHEHHBIE pa3Mepbl caMoil (GpUrypsl u
Hao000poT;

5) BBIUUCIATH 00BEM MIPSIMOYTOJILHOTO Tapaslieenue/a.

BbInyCKHUK MOJYYUT BO3MOKHOCTD:

1) BBIYHCHATE 0OBEMBI MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYP, COCTABICHHBIX U3 MPSIMOYTOIb-
HBIX TapajuIeIeTUIe OB,

2) yrayOuTh ¥ pa3BUTh MPEJICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPHUUECKHX (DUTYpax;

3) NIpUMEHATH MOHATHE PA3BEPTKU TSI BHIMIOTHEHUS MMPAKTUUECKUX PACYETOB. TPEITHOCTHIO MCXOTHBIX
JTAHHBIX




T'eomempuyeckue guzypuol

Boinycknuk nayuumecea:

1) monb30BaThCs A3BIKOM FEOMETPHUHM JJIsi ONUCAHUS MTPEIMETOB OKPYXKAIOIIEro MUpa U UX B3aUMHOT'O
pacroI0KEHUS;

2) pacnio3HaBaTh U U300paXkaTh Ha YepTekKaxX M PUCYHKaX TreoMeTpudeckue (GUrypsl U ux KOHQUrypa-
Uy,

3) HaXOUTh 3HAYEHUS JJIUH JIMHEHHBIX EMEHTOB (UTyp M UX OTHOILIEHUS, IPAyCHYI0 MEPY YIJIOB
ot 0 1o 180°, mpuMeHsist onpeeNeHNs, CBOWCTBA U IPU3HAKU (QUTYP U UX JIEMEHTOB,

OTHOIIEHUS (Uryp (paBeHCTBO, [10100K€, CUMMETPHUH, TIOBOPOT, MapaljIeIbHBIN epeHoC);

4) onepupoBaTh C HadaJIbHBIMH MOHATUSAMU TPUTOHOMETPUHU U BBINOIHAITH 3JIEMEHTAPHBIE ONEpPALUU
HaJ QyHKIHSMHU yTJIOB;

5) pemiath 3a/1a4M Ha JI0KA3aTEIBCTBO, OMUPASCh HA U3yUYEHHBIE CBOMCTBA (PUIYp M OTHOLICHUNA MEXTY
HUMU U IPUMEHSIS] U3yUYEHHBIE METO/IbI OKa3aTENIbCTB;

6) pelaTh HECIOXKHbBIE 3a/1a4 Ha TIOCTPOEHUE, IPUMEHSS OCHOBHBIE AJITOPUTMBI IIOCTPOEHUS C IOMO-
HIbIO [IUPKYJIS U JTMHEUKY;

7) pelmiaTh NpOCTENIINE INIAHUMETPUYECKUE 3aa4U B IPOCTPAHCTBE.

BbinycKHUK MOJYYUT BO3MOKHOCTD:

1) oBmageTh MeTOlaMU pELICHU 3a]a4 Ha BBIYMCIICHUS M JOKA3aTEJIbCTBA: METOJOM OT IIPOTUBHOIO,
METOJIOM MOA00MS, METO/I0M Tepedopa BapuaHTOB U METOJIOM T€OMETPUUECKIX MECT TOYEK;

2) npuOOPECTH OMBIT NPUMEHEHUS aNreOpanuecKkoro u TPUrOHOMETPUUYECKOTO anmnapara u ujaed JBu-
KEHUSI IPU PEeLICHUH FeOMETPUUECKUX 3ajay;

3) oBIaeTh TPAJUIIMOHHOW CXEMOW pelIeHts 3a/1a4 Ha IOCTPOEHUE C IOMOIIBIO IIUPKYJIS U JINHEHKHU:
aHaJIu3, IOCTPOEHUE, JOKA3ATENbCTBO U UCCIIEOBAHUE;

4) HayunThCs pelaTh 3aJayd HAa MOCTPOECHHUE METOJOM I'€OMETPUYECKOTO MECTa TOUEK U METOAOM
MOJI00HS;

5) mpuoOpecTu OMBIT UCCIIeIOBAHNS CBOMCTB INIAHUMETPUYECKUX (PUTYp C TOMOIIBIO0 KOMIIBIOTEPHBIX
porpamm;

6) mpuoOpecTH OMBIT BHIIIOJHEHUS MPOEKTOB MO TeMaM: «I eoMeTpuueckue mpeodpa3zoBaHus Ha IJIOC-
KocTn», «IlocTpoeHne oTpe3koB 1o popmyae».

H3mepenue ceomempuueckux eiudun

BbINyCKHUK HAVYUTCH:

1) uconp30BaTh CBOMCTBA U3MEPEHUS JIJTMH, TUIOIIAICH U yTIIOB MPU PEIICHUH 3a]1a4 Ha HaXO0X/ICHUE
JUTMHBI OTpE3Ka, JNIMHBI OKPYKHOCTH, JJIMHBI AYTH OKPYXHOCTH, TPaJyCHOU MEPBI

yria;

2) BBIYUCTATH ATUHBI TMHEWHBIX JIEMEHTOB (PUTYP U UX YTIIbI, UCTIONB3YS (DOPMYIIBI ITTHHBI OKPYKHO-
CTH ¥ JUTMHBI IYTH OKPYKHOCTH, GOPMYJIBI TUIOMAAeH GUryp;

3) BBIYUCIISATH IUIOLIAAN TPEYTOJIbHUKOB, MIPSAMOYTOJIBHUKOB, MMapajyieIorpaMMOB, Tpaneluii, KpyroB u
CEKTOPOB;

4) BBIUUCTATH JUIMHY OKPY>KHOCTH, JJIMHY AYTH OKPY>KHOCTH;

5) pemaTh 3a/1auM Ha T0KA3aTEIHCTBO C UCIIOIB30BaHUEM (HOPMYJ JUTHHBI OKPYKHOCTH | JUTMHBI TyTH
OKPYXHOCTH, GopMyI TUIOIanei puryp;

6) pemath MpakKTUYECKHUE 3a7a4M, CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUUECKUX BEIUYUH (HCTIOIB3YS
pu HEOOXOIUMOCTHU CITPABOYHUKHU M TEXHUYECKHE CPEJICTBA).

BbINyCKHUK MOJYVYHT BO3MOKHOCTD:

1) BBIUMCHATH TUTOMIAMX (UTYpP, COCTABICHHBIX W3 ABYX WMIU Ooliee MPSIMOYTOJHLHUKOB, Mapajiesno-
rpaMMOB, TPEYTOJIbHUKOB, KpyTa U CEKTOPa;

2) BBIYUCISATH IUIOMIAIM MHOTOYTOJIBbHUKOB, UCIIOJIb3Ysl OTHOIIEHHUS! PABHOBEJIMKOCTH U PAaBHOCOCTAB-
JIEHHOCTH,

3) npuoOpecTH OMBIT MPUMEHEHHSI aIreOpanyecKoro U TPUTOHOMETPUYECKOTO amnmnapara U uiaei JBu-
YKEHHUSI TIPU PEIICHUU 3a/1a4 Ha BEIYMCIIEHUE TTOMaeii MHOTOYTOJIbHUKOB.




Koopounamui

BbINYyCKHUK HAVYNTCH:

1) BBIUKCHATH IJIMHY OTpE3Ka MO0 KOOPAMHATAM €ro KOHIIOB; BBIYHMCIIATH KOOPJAWHATHI CEPEIUHBI OT-
pe3ka;

2) UCTI0NB30BATh KOOPAMHATHBIA METOJ ISl U3YUYEHUSI CBOMCTB MPSIMBIX U OKPY>KHOCTEH.

BhINYCKHUK MOJYYHUT BO3MOKHOCTD:

1) oBnaaeTh KOOPAUHATHBIM METOJIOM PEILICHHUS 3a/1a4 Ha BHIYMCIICHHE U JI0KA3aTelIbCTBO;

2) puoOPECTH OMBIT UCTIOIB30BAHMS KOMIBIOTEPHBIX MPOTpaMM JJIsS aHaJNu3a YacCTHBIX CIIydaceB B3a-
MMHOT'O PacloJIOKEHHSI OKPYKHOCTEH U MPAMBbIX;

3) mpuoOpecTH OMBIT BHIMIOJHEHHUS POEKTOB Ha TeMy «[IpuMeHeHrne KOOpaAMHATHOTO METO/a MPU pe-
IICHUY 3a]1a4 Ha BEIYHCIICHUEC M JOKA3aTCIILCTBOY.

Bexmopui

BbInyCKHUK HAYYHTCH:

1) onepupoBaTh ¢ BEKTOpAMH: HAXOJUTh CYMMY M Pa3HOCTb JIByX BEKTOPOB, 33JIaHHBIX T'€OMETpHUYE-
CKH, HAaXOJIUTh BEKTOP, PABHBIN MPOU3BEICHUIO 3aJJaHHOI0 BEKTOpA HA YUCIIO;

2) HaXOJUTh JJIs1 BEKTOPOB, 33JJaHHBIX KOOPJMHATAMU: AJIMHY BEKTOPA, KOOPJIAUHATHI CyMMBI U Pa3HO-
CTH JIBYX U 00Jiee BEKTOPOB, KOOPJAMHATHI MPOU3BEACHUS BEKTOpA HA YMCJIO, IPUMEHSS MTPU HEOO0XO0-
JIUMOCTH COUYETATENIbHBIN, IEPEMECTUTEIIBHBIN U PACTIPEACIIUTEIBHBIN 3aKOHBI;

3) BBIYUCIISITH CKAJISIPHOE TIPOM3BEACHUE BEKTOPOB, HAXOAUTH YTOJI MEXTy BEKTOPAaMH, yCTAaHABINBATh
MEPIECHIUKYISIPHOCTD MPSMBIX.

BbINyCKHUK MOJYYUT BO3MOKHOCTh:

1) OBJIAJICTE BEKTOPHBIM METOJ0OM JJIA PCHICHUA 3a1a4d Ha BBIYUCIICHUC U JJOKA3aTCIIbCTBO,
2) HpI/I06peCTI/I OIIBIT BBIIIOJIHCHHUA IMPOCKTOB HA TCMY ((HpI/IMCHCHI/IC BCKTOPHOI'O MCTOa IpU pCHIC-
HHWM 3aJ1a4 Ha BBIYMCIICHHUEC U JOKaA3aTCIbCTBO).

II. Conep:xxanue y4eOHOI0 nmpeamMeTa,
Kypca.

MoavJib aareopa.

7 KJacc.

1.Boipaxxenusi. ToxnecrBa. YpapHenus. CTaTHCTHYECKHE XapaKTepuCTHKH (22 yaca).
YucnoBble BhIpaXXEHUS U BBIpaKEHHUs C nepeMeHHbIMU. [Ipocreiinie mpeoOpa3oBaHusl BhIpaKEHU.
YpaBHEHHE C OJHMM HEHU3BECTHBIM U €r0 KOPEHb, JTUHEHHOE ypaBHeHHe. Pemenue 3agad MeToa0M
YpaBHEHUH.

Ienp — cucteMaTu3upoBaTh M OOOOIIUTH CBEIEHHS O MPEeoOpPa30OBAHUMU BBIPAKEHUH M pEIICHUH
YpPaBHEHUH C OJTHUM HEU3BECTHBIM, NIOJYYECHHBIC YUAIIMMHUCS B KypCce MaTeMAaTHKH 5,6 KJIacCoB.
3HaTh , Kakue 4YHcIa SBISIIOTCA IEJIbIMH, JAPOOHBIMH, pAlMOHAIBHBIMU, IOJIOKUTEIbHBIMH,
OTPULIATEIBHBIMU U JIp.; CBOMCTBA JIEWCTBUM HaJ YMCIAMU; 3HATh U MOHUMATh TEPMHHBI «YUCIOBOE
BBIPAKEHHUE), «BBIPAXKEHUE C IEPEMEHHBIMIY, «3HAYEHHUE BBIPAKEHUS», TOXKIECTBO, «TOKIECCTBEHHBIE
peoOpa3oBaHusy.

YMeTh OCyIIeCTBIATh B OYKBEHHBIX BBIPAKCHMSAX UHUCIOBBIE TIOACTAaHOBKHM M  BBINOJHATH
COOTBETCTBYIOIIIME BBIYMCIICHUS; CPAaBHMBATh 3HAYeHHs] OYKBEHHBIX BBIPAKEHUH MpPH 3aJlaHHBIX
3HAUEHUAX BXOISIIMX B HUX IEPEMEHHBIX; NPHUMEHATh CBOMCTBA JACWCTBUH HAJ 4YHUCIAMH IIpU
HAaXOKJICHUU 3HAYECHHUU YMCIIOBBIX BBIPAKECHUM.



2. ®ynkuuu (12 gaca).

Oyuknus, oOnactb omnpeneneHus ¢QyHkuuu, CrocoObl 3amanus (yHkumu. I'padux  QyHKIMM.
Oynkuus y=kx+b u e€ rpapux. @ynkuus y=kx u e€ rpaduxk.

[lenb — MO3HAKOMUTH Y4YAIllUXCSl C OCHOBHBIMHU (YHKIMOHAJIbHBIMU TOHATUSMU M C TpapuKaMu
byskmit y=kx+b, y=kx.

3HaTh onpeneneHuss (QyHKIMH, 00JacTH ompeaesieHus (YHKIMH, OOJacTH 3HAYCHWM, YTO TaKoe
apryMeHT, Kakasi IlepeMeHHasi Ha3bIBAeTCsl 3aBUCUMOM, KaKasi He3aBUCUMOM; MOHUMATh, YTO (DYHKIIHS
— 3TO MaTeMaThyecKkas MOJElNb, MO3BOJISAIONIAsl OMUCHIBATh U M3ydaTh pa3HOOOpa3HbIE 3aBUCUMOCTHU
MEXIY peaJbHbIMH BEJIWYMHAMH, YTO KOHKpETHble THUNBI (QYHKIMHA (mpsMas U oOpaTHas
MIPONOPILMOHATIBHOCTH, JIMHEWHAs) OMUCHIBAIOT O0JIBIIOE pa3HOOOpa3He peaibHbIX 3aBUCUMOCTEM.
YMeTb MpaBUIBHO YNOTPEOIATh (YHKIHMOHAIBHYIO TEPMHHOJIOTUIO (3HaueHHE (DYHKIMH, apryMEHT,
rpaduk QyHKIMH, 00JIaCTh OMpeeTeHre, 00JacTh 3HaUYEeHNH ), TOHUMATh €€ B TEKCTE, B PEYH yUUTE,
B (OpMYJIHMPOBKE 3a]a4; HAXOAUTh 3HaYCHUs (YHKIMH, 3aaHHBIX (popMyIoii, Tabnuue, rpadpuxom;
pemiate O00paTHYIO 3ajady; CTPOUTh TrpapuKd JUHEHHONW QyHKUMHU, [psAMOM U oOpaTHOMU
HPOMOPLHUOHATIBHOCTH; UHTEPIPETUPOBATH B HECIIOKHBIX CIIy4asx rpaMKu pealbHbIX 3aBUCUMOCTEH
MeX/1y BEJIMYMHAMHU, OTBEYas Ha IOCTABJICHHbIE BOMPOCHI.

3. CreneHnb ¢ HATYpaJbHBLIM NMoKa3aTeseM (13 yacos).

CreneHb ¢ HaTypalbHBIM MOKazareneM u €& cBoictBa. OmpHowieH. PyHKIMHU y=x°, y=x’, U HX
rpaduku.

Llenb — BeIpabOTaTh YMEHHUE BHITOIHATE ACHCTBHS HAJ CTETICHSMH C HATYPaJIbHBIMH ITOKa3aTeNsIMHU.
3HaTh ONpEJeNICHNe CTENEeHH, OJIHOYIeHAa, MHOTOWIEHAa; CBOWCTBAa CTENEHHM C HaTypalbHBIM
roKasaresieM, CBoicTBa QyHKIMN y=X°, y=X".

YMeTh HaX0IUTh 3HaYeHUs QYHKIU, 3aJaHHBIX (popMysIoi, Tabnunei, rpagukom; pemarb 00paTHyIO
3a/1a4y; CTPOUTh rpaduKu GYHKIUHA y=X>, y=X’; BBINOJIHATH JEHCTBUS CO CTENEHAMU C HATYPAIbHBIM
rokasatesneM; npeoOpa3oBbIBaTh BBIPAXKEHHUS, COJAEPIKAILLUE CTENEHM C HATypaJbHBIM IOKa3aTeseM;
IIPUBOJUTH OJHOWIEH K CTaHIAPTHOMY BHUJY.

4. Muorouwienbl (18 uacos).

MHuorounen. CrokeHne, BbIUMTAHHME M YMHOKEHHE MHOTIOWIEHOB. Pa3jokeHWe MHOrowieHa Ha
MHO>KUTEJH.

Llenp — BbIpaOOTaTh YMEHHE BBINOJHATH CIIOKEHHE, BBIYUTAHHWE, YMHOXKEHHE MHOTOUWIEHOB MU
pa3ioXKeHre MHOTOWIEHOB Ha MHOXKUTEIH.

3HaTh Omnpe/ieNiecHhe MHOrOWIeHa, MOHUMAaTh (HOPMYITUPOBKY 3aJaHMA: «YHPOCTUTH BBIPAKEHHEY,
«Pa3JOoKUTh HA MHOXKHUTEIIN.

YMeTh NpUBOAUTh MHOTOYIEH K CTAaHAAPTHOMY BHJAY, BBIINOJHATH JEHUCTBUSA C OJHOWIEHOM U
MHOTOYJICHOM; BBIMIOJIHATH Pa3jOKEHHE MHOTOYJIEHAa BBIHECEHHEM OOIIero MHOMKHUTENS 3a CKOOKHU;
YMHOXXaThb MHOTOWJIEH Ha MHOTOWIEH, pacKIagblBaTh MHOTOWIEH HAa MHOXHUTEIH CIIOCOO0OM
rPYNIUPOBKHU, JOKA3bIBATh TOKIECTBA.

5.@opmyJibl cOKpaleHHOro yMmHo:kenus (18 gaco).

®opmyns . [Ipumenenue GopMyI COKpaIIEHHOTO YMHOXKEHHS K Pa3I0KEHUIO0 Ha MHOKUTEIH.

Llenb — BeIpaboTaTh YMEHHE MPUMEHSITh B HECIOKHBIX CIIydasxX (GOpMYIIbl COKPAIEHHOTO YMHOKEHUS
JUIsE TipeoOpa3oBaHMs IENBIX BBIPAKEHWH B MHOTOWIEHBI W JJIS PA3JIOKEHHS MHOTOWICHOB Ha
MHOXHUTCIIN.

3HaTh GOPMYIBI COKpPAIIEHHOTO YMHOXKEHHUS: KBAaJpaTOB CYMMBI U Pa3HOCTU [BYX BBIPAKEHUN;
pazIUYHBIC CIIOCOOBI PA3JI0KEHUSI MHOTOUJICHOB HA MHOYKHTEIIH.

YMeTh untath (HOPMYNBI COKPAIIEHHOTO YMHOXKEHUS, BBIMONHITH MPeoOpa3oBaHHe BBIPAKCHUN
pUMEHEeHHnEeM (HOPMYJT COKPAIllEHHOTO YMHOXKEHHUS: KBaJpaTa CyMMbI M Pa3HOCTH JIBYX BBIpa)KEHUE,
YMHOXXE€HHS pa3HOCTH JIBYX BBIPQKEHUN HA MX CyMMY; BBINOJHATH Pa3ioKEHHUE PAa3HOCTH KBAJIPaTOB
JBYX BBIPQKEHUN Ha MHOXHUTEIH; NMPUMEHITh Pa3IUYHbIE CIIOCOOBI Pa3/IOKEHHS MHOTOWIEHOB Ha



MHO’KUTENHN; MpeoOpa3oBbIBAaTh 1LIE€bI€ BHIPAKEHUS; MPUMEHITh NpeoOpazoBaHUe IENIbIX BBIPAKEHUN
IIPU PELLIECHUN 3a/1a4.

6. Cucrembl JTuHelHBIX ypaBHenni (13 yacos).

Cucrema ypaBHEHHH ¢ ABYyMS NIEpEMEHHBIMH. PellleHne cucrteM AByX JTUHEHHBIX YPAaBHEHUH C ByMs
IepeMEeHHbIMU. Penienne 3a1a4 METO0M COCTaBIICHUsl CUCTEM YPaBHEHUM. .

Llenb — MO3HAKOMUTH Y4YalllUXCSl CO CIIOCOOAMM pPEIIEHUS! CHCTEM JIMHEWHBIX YpPaBHEHHHM C JByMs
NepEMEHHBIMH, BbIpA0OOTaTh YMEHHE pEeIIaTh CUCTEMbl YPaBHEHHH M NMPHUMEHATh UX NPU PELICHUU
TEKCTOBBIX 3a]1a4.

3HaTh, 4YTO TaKO€ JIMHEHHOE YpaBHEHHME C JIByMs IIEPEMEHHBIMM, CHUCTEMa YypaBHEHUM, 3HATb
pa3iInyHble CHOCOOBI PElIEHUS CUCTEM YpaBHEHUN C JIByMsl NEPEMEHHBIMHU: CIIOCOO IMOJICTaHOBKH,
croco0 CIOXXEHHs; IOHMMAaTh, 4YTO YypaBHEHHE — JTO MaTeMaTHMYeCKHH ammapaT peleHHs
Pa3HOOOpa3HBIX 3a]1a4 U3 MAaTEMaTHUKH, CMEXKHBIX 001acTel 3HAaHUM, TTPAKTUKH.

YMeTb MpaBUIBHO YHOTPEOJATh TEPMUHBI: «ypaBHEHHE C JIByMs NEPEMEHHBIMH», «CHUCTEMay;
MOHMMAaTh MX B TEKCTE, B pEUYM YUWTENs, MOHUMATh (OPMYJIUPOBKY 3aJaud «PEIIUTh CHUCTEMY
YpaBHEHMI ¢ JBYMs T[E€PEMEHHBIMHU»; CTPOMTHb HEKOTOpble TpaUuKH YpaBHEHUS C JBYMs
MIEPEMEHHBIMH; pelIaTh CUCTEMbl YPaBHEHUH C IBYMSI IEPEMEHHBIMH Pa3IMUYHBIMU CTIOCOOAMHU.

7. IloBTOpenue (6 yacos).
3akperieHre 3HaHU, YMEHH U HAaBBIKOB, IMOJIYYCHHBIX HA YPOKaX MO JaHHBIM TeMaM (Kypc anreOpsl
7 xacca).

8 kaacc.

1. PaumonanbHble ApodM U MX cBoicTBa (23 yaca).

PamonaneHas  npo6b. OCHOBHOE CBOWCTBO JApoOH, cokpaiieHue apodeid. ToxxaecTBeHHbIE
npeoOpazoBaHus pallMOHAIBHBIX BhIpakeHU. DyHKIUSA y =k/x U €€ rpaduk.

Llenb: BeIpabOTaTh YMEHHE BBIMOIHATH TOXK/JIECTBEHHBIE PE0OPa30BaHuUs pAllHOHAIBHBIX BBIPAXKEHUH.
Tak kak AeWcTBUA C pallOHAIbHBIMU APOOSIMH CYIIECTBEHHBIM 00pa30M OMHPAIOTCS Ha JEHCTBUS C
MHOTOWJIEHAMH, TO B HayajJeé TEeMbl HEOOXOAMMO MOBTOPHUTH C OOYYaIOLIMMMCS INPeoOpa3oBaHUs
LEJIBIX BBIPAKECHUM.

['maBHOE MecTO B JaHHOW TeMe 3aHMMAIOT aJITOPUTMBI ACUCTBUM C JIpoOsSMU. Ydarmecs IOJKHBI
MOHUMATh, YTO CYMMY, Pa3HOCTb, MPOM3BEJCHHE U YacTHOE JIpoOeil Bcerga MOXXHO MPEJCTaBUTH B
Buze npodu. [Ipuobperaemble B TaHHOIN TeMe YMEHHSI BBIIOJIHATh CI0KEHUE, BBHIUUTAHUE, YMHOKEHHE
U JeneHue ApoOel ABIAIOTCS ONOPHBIMU B MpeoOpa3oBaHUSIX JIPOOHBIX BelpaxkeHHid. [loaTomy um
cleqyeT yaenauTb ocoboe BHUMaHue. Hernenecoobpa3zHo nepexoauTs K KOMOMHUPOBAHHBIM 33/1aHUSIM
Ha Bce JeMcTBUs ¢ ApoOsSMHU Mpexae, 4yeM OyAyT YCBOEHBbI OCHOBHBIE aJlFOPUTMbI. 3aJaHUs Ha BCe
JefcTBUS ¢ IpOOSMHU HE JOJKHBI OBITh M3IUIIHE TPOMO3IKUMU U TPYAOEMKUMH.

[Tpu HaxOXKJeHUU 3HaueHU Apobeit JaroTcs 3a/jaHKst Ha BHIYKMC/IEHHSI C TIOMOILIBIO KasbKy/isitopa. B
[lAHHOW TeMe pacCIIMpSIIOTCS CBeZleHNsI O CTaTUCTUUeCKUX XapaKTepUCTHUKax. BBOAUTCS NMoHATHE
CpeJiHero rapMOHMUECKOTO Psifia MOJIOKUTEIbHBIX YMCeJI.

N3yueHne TeMbl 3aBEpIIAECTCS PACCMOTPEHUEM CBOMCTB rpaduka GyHKIUHU Y =.K/X

2. KBaaparTHbie KOpHH (17 yacos).

[Tonsitne 00 mppanmoHaNBHBIX ynciax. OOume CBeACHUS O ACHCTBUTENBHBIX umciax. KBagpaTtHbiid
KopeHb. [loHsATHE 0 HaX0XKAECHUH NPUOIMKEHHOTO 3HAaYEeHUs KBapaTHOro KopHs. CBoiicTBa KBaapaT-
HBIX KopHel. [IpeoOpa3oBanus BeIpakeHUll, cofepxKaliux KBaapaTtHele KopHu. OyHkuus y =, e€ cBoii-
CTBa U rpaduK.

[lenb: cucTeMaTU3UPOBATh CBEACHUSA O PALMOHAJIBHBIX YMCIaX M JaTh MpeJcTaBieHHe o0 Hppaiuo-
HaJIbHBIX YUCJIAaX, PACUIMPUB TEM CaMbIM MOHATHE O YMCIE; BHIPAOOTaTh YMEHHE BBINOJIHATH MPeoOd-
Pa30BaHMSI BBIPAKEHUM, COIEPKAIIMX KBAJAPATHBIE KOPHHU.



B nanHoi Teme yuamuecs Nojiay4aroT HadajlbHOE MPECTABICHUE O MOHITUU JIEUCTBUTEIBHOTO YUCIA.
C o701l 11epI0 0000I11at0TCS U3BECTHBIE 00YUYAIOIIMMCS CBEJICHUS O pallMOHAJIBHBIX uucnax. [[ns BBe-
JEHUS TIOHSATHSI WPPALMOHAIBLHOTO YHCIA HCIOJBb3YEeTCs MHTYUTUBHOE NPEICTABICHHE O TOM, YTO
KaKIbI OTPE30K UMEET JUIMHY U IIOTOMY Ka)KJOM TOUKE KOOPAMHATHOM MPSMOI COOTBETCTBYET HEKO-
Topoe uncio. [Toka3piBaeTcs, YTO CyIIECTBYIOT TOUKH, HE UMEIOLIUE PAllMOHAIBHBIX a0CLUCC.

[Tpu BBeeHUM MOHATHS KOPHS MOJE3HO 03HAKOMUTH 00YUaIOMIMXCS C HAXOXKAEHUEM KOpHEH ¢ oMo~
HIbI0 KaJIbKYJIATOPA.

OcHOBHOE BHUMaHHE YAEISACTCS MOHATUIO apu(PMETHUECKOro KBaJAPAaTHOTO KOPHS U CBOWCTBaM apud-
METHYECKHMX KBaJIpaTHbIX KOpHEH. JloKa3pIBatOTCsl TEOPEMBI O KOPHE U3 MPOU3BEACHUS U JPOOH, a TaK-
e TOXKIECTBO =, KOTOPHIC IOJIyYalOT NMPUMEHEHUE B NMPEeoOpa30BaHUAX BBIPAKECHUH, COAEPIKAIIMX
KBasipaTHble KOpHHU. CrienuanbHOEe BHUMAaHHE YJIENseTcs OCBOOOXKICHHIO OT HMPPalMOHATBHOCTU B
3HaMeHartese JApoOM B BBIPAKEHHMSX BHIA, . YMEHHME NMPEoOpazOBBIBATH BBIPAXKEHHUS, COJEpKallIue
KOPHH, YacTO MCHOJb3yeTCs KaKk B CaMOM Kypce anreOpbl, Tak U B Kypcax reoMeTpuH, aareOpbl U Ha-
qaJl aHaJIn3a.

[Tponomxaercs paboTta mo pa3BUTHIO (QYHKIIMOHAIBHBIX MpEACTaBIeHUN oOydaromuxcs. Paccmarpu-
BaroTCst PyHKIHS y=VX, e& cBoiictBa i rpaduk. IIpy m3ydeHun GyHKIMK y=VX, TOKa3bIBACTCS e¢ B3a-
MMOCBs3b ¢ QyHKIMEN y = X%, e X > 0.

3. KBagpaTHble ypaBHeHHUs (22 uaca).

KBagparHoe ypaBHeHue. Popmyna KOpPHEM KBaJpaTHOTO YpaBHEHMs. PellleHue paiuoHaIbHbIX
ypaBHeHUN. Pemenue 3a1a4d, IpuBOIAIIUX K KBaIPATHBIM YPABHEHUSAM U ITPOCTEHIIIMM PallHOHATIbHBIM
YPaBHEHUSM.

Llenb: BbIpaboTaTh YMEHUS pelllaTh KBaJpaTHbIC YpPaBHEHUS U MPOCTEHIINE palliOHaIbHbIE YPaBHEHUS
U IIPUMEHSATD UX K PELICHUIO 3a/1a4.

B Hawane Temsbl MPUBOIATCS MPUMEPHI PEIICHUs HEMOIHBIX KBAJIPaTHBIX YPaBHEHUI. DTOT MarepHall
cucTeMarusupyercs. PaccmarpuBarOTCs alrOpUTMbl PELICHUS HEIOJIHBIX KBaJAPAaTHBIX YpPaBHEHUU
Pa3IMYHOIO BUJA.

OCHOBHOE BHHMMaHHUE CIIEIyeT YASIUTh PELIEHUI0 ypaBHEHWi Buma ax’+bx + ¢ = 0, tue a 0, ¢
ucrnojab3oBaHueM ¢GopMynibl kopHed. B maHHO# Teme yuamiuecs: 3HakoMmsTcs ¢ (opmynamu Buera,
BBIPQKAIOLIMMU CBSI3b MEXAY KOPHSAMH KBaJpaTHOTO ypaBHEHHs U ero kKoddpdunuentamu. OHH
WCITOJIB3YIOTCSl B JAJIBHEHIIEM TPH JI0KA3aTeIbCTBE TEOPEMBI O PA3IOKEHUU KBAJIPATHOIO TPEXWICHA
Ha JIMHEHHBIE MHOXKUTEIIH.

VYyaiuecs oBlaZieBaloT ClI0cOO0M pelieHHsl IPpOOHBIX pallMOHAIBHBIX YpaBHEHUH, KOTOPBIA COCTOUT B
TOM, YTO PEILICHHE TAKUX YPABHEHUU CBOAUTCS K PEIICHHUIO COOTBETCTBYIOIUMX LIEIBIX YPaBHEHUHU C
MOCJIEIYIOIINM HCKIIFOUEHNEM ITOCTOPOHHUX KOPHEH.

N3yyenne naHHOW TEeMBI IIO3BOJSAET CYLIECTBEHHO PACIIMPUTH anmapar ypaBHEHUMH, UCIIOJIB3YEMbIX
JUISl pEeIIEHNs TEKCTOBBIX 3a1ad.

4. HepaBencrtBa (18 yacos).

YuciioBble HEPABEHCTBA U UX CBOWCTBA. [loWIEHHOE CIIOKEHUE U YMHOKEHHUE YUCIIOBBIX HEPAaBEHCTB.
[TorpemHocTh U TOUHOCTH pUOIMKEHUS. JIMHEHbIe HepaBeHCTBA C OJHOM MEPEeMEHHON U UX CHUCTe-
MBI.

[{enb: 03HAaKOMUTH OOyYaIOIUXCS ¢ MPUMEHEHUEM HEPABEHCTB JJIsl OLIEHKM 3HAYEHUI BBIPaKEHUH,
BbIpabOTaTh YMEHHUE peliaTh JUHEHHbIE HEpaBEHCTBA C OHOM MepeMEHHON U X CUCTEMBI.

CBolicTBa YHCIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPO OCHOBAHO pellleHUE JIMHEHHBIX He-
PaBEHCTB C OJHOM IEPEMEHHON. TeopeMbl O IOUJIEHHOM CJIOKEHUU U YMHOKCHUHM HEPAaBEHCTB HAXO-
JIAT IPUMEHEHNE TIPU BBIITOJIHEHUH MPOCTEHIINX YIIPAXKHEHUI HA OLIEHKY BBIPAXKEHHI M0 METOAY Ipa-
HUL. BBozsTCs noHsTUs abcomoTHOM [lorpenHocTH U TOUHOCTH NMPUOIMKEHUS, OTHOCUTEIBHOH 10~
TPEIIHOCTH.

YMeHus IPOBOAUTH JEAYyKTUBHBIE PACCYKICHUS IOJIYyYarOT pa3BUTUE KaK IIPU J0KA3aTeIbCTBAX YKa-
3aHHBIX TEOPEM, TaK U IIPHU BBINOJHEHUN YIPAKHEHUN HA JI0KA3aTeJIbCTBA HEPABEHCTB.
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B cBA3M ¢ penieHneM JINHEWHBIX HEPAaBEHCTB C OJHOW MEPEMEHHON 1aeTCs MOHITHE O YMCIIOBBIX ITPO-
MEXYTKaX, BBOJATCS COOTBETCTBYIOIIME Ha3BaHMsA M 00O3HadeHHs. PaccMOTpeHMIO cHUCTEM Hepa-
BEHCTB C OJJHOW MEpeMEHHON NMpeAlecTBYEeT O3HAKOMIIEHHE OOydaroluxcs ¢ MOHATUSMHU Iepecede-
HUS U 00BETMHEHNSI MHOXKECTB.

IIpu pemreHnr HEPaBEHCTB HMCIOJB3YIOTCS CBOMCTBA PABHOCHIIBHBIX HEPABEHCTB, KOTOPBIE Pa3bsACHS-
IOTCSl Ha KOHKPETHBIX mpumepax. Ocoboe BHHUMAaHHUE CIEAyeT YAEIUTh OTpabOTKe YMEHMs pellarb
IpOCTEHIINE HEPAaBEHCTBA BUA axX > b, ax < b, OCTAaHOBUBILNCH CIIELUANIBHO Ha ciryyae, korga a<(.

B 310l TeMe paccMaTpuBaeTCs TAKXKE PEIICHHE CUCTEM JBYX JIMHEHWHBIX HEPABEHCTB C OJHOW Iepe-
MEHHOMH, B YACTHOCTH TaKHX, KOTOPHIE 3alIUCAHBI B BUJI€ IBOMHBIX HEPABEHCTB.

5. Crenensn ¢ neabimM nokaszaresem (13 yacon).

Cremnens C 1IelbIM MOKa3aTeneM U ee cBoiicTBa. CTaHAapTHBIN BUA yucia. HaganbHble cBefeHUs 00
opraHru3ali CTaTUCTUYCCKHUX I/ICCJ'IG)IOB&HI/I?I.

[lenb: BEIpaboTaTh YMEHUE MPUMEHSTh CBOMCTBA CTETMIEHU C IENBIM MMOKA3aTeleM B BBIYUCICHUSAX U
npeoOpa3zoBaHusX, cHOPMHUPOBATH HAYaIbHBIE MPEACTABICHUS O COOpe W TPYNIHMPOBKE CTATUCTHUYEC-
CKHMX JAHHBIX, UX HATJISAHOW UHTEPIIPETAIUH.

B aT0i1 TeMe hopmynHpyrOTCsl CBOMCTBA CTENEHH C LIETBIM MOKa3aTenaeM. MeTos 1oKa3aTelbCTBa ATUX
CBOMCTB MOKa3bIBAETCSl HAa PUMEPE YMHOKEHHUSI CTETIEHEH ¢ OJIMHAKOBBIMU OCHOBaHMSIMU. J[aeTcs mo-
HATHUEC O 3aIllMCHU YKCJia B CTAHJAPTHOM BUIC. HpI/IBOJISITCH MMPUMCEPHBI UCITOJIB30BaHUA TaKOH 3aIliCH B
busnKe, TEXHUKE U JPYTUX 00IACTAX 3HAHUM.

anmnecsf MMOJIy4arOT HAa4aJIbHBIC IMPCACTABICHUA 00 opraHu3allvil CTaTUCTHYCCKUX HCCHG}IOBaHI/Iﬁ.
OHU 3HAKOMSITCS C TOHSATHSMH Te€HEpaTbHOW M BHIOOPOYHON COBOKYMHOCTH. [IpHBOASATCS mpuMepbl
MNpEaACTAaBIICHUA CTATUCTUYCCKUX JAHHBIX B BU/IC Ta6J'II/IH HYaCTOT U OTHOCHUTCIIBHBIX YaCTOT. O6yanO-
[IMMCS TIPEANIATaloTCs 3a/1aHusl Ha HaXOXKJCHHE M0 Ta0JMIle YacTOT TaKMX CTATHUCTUYECKUX XapaKTe-
PHUCTHK, Kak cpefHee apudmerndyeckoe, Moja, pazmax. PaccmaTpuBaercst BOIIpoOC 0 HarfsiAHOW UHTEP-
MpeTaly CTaTUCTUYECKON nHpopMaruu. M3BecTHbIe 00yJaromMMes CriocoObl HATJISIIHOTO MIPEICTaB-
JICHUSI CTAaTUCTUYCCKUX HNAHHBIX C ITOMOIIIBIO CTOIOYATHIX KPYTOBBIX AUarpamMm paclIivupArOTCAa 3a
CYET BBEJICHUS TAKUX MOHATUHM, KaK MOJUTOH U TUCTOTpamMma.

6. IloBTOpenue (6 4acos).
[ToBTOpEeHme, 0000IIEHNE U CUCTEMATH3AIIMI 3HAHWN, YMEHUN U HABBIKOB 3a Kypc anreOpsI 8 kiacca.

9 kaacc.

1. IloBTOpenne Kypca aaredpsi 7-8 kiaacca (3 yaca).

2. KBagpaTnunas pyHkuus (23 yaca).

Oynkuus. CoiictBa pyHkuuii. KBagparusiii TpexuieH. Pa3noxenue KBapaTHOro TpexujaeHa Ha MHO-
xurenu. Oynkuus y = ax’ + bx + ¢, ee cBoiicTsa u rpapuk. Crenennas QyHKIys.

OcHOBHas 11e71b — pPaCIIUPUTh CBEIEHUS O CBOMCTBAX (PyHKIMI, 03HAKOMUTH YUalllUXCsl CO CBOMCTBA-
MU U TrpapuKOM KBaJAPaTUUHON (QYHKIUH.

B Hauane Tembl cuUCTEMaTH3UPYIOTCA CBeleHHUS O (QyHKUUAX. [TOBTOpSIOTCS OCHOBHBIE MOHSTHS:
GyHKIMS, apryMeHT, 00JacTh omnpeneiaeHus QpyHkuuu, rpaduk. JlaroTcst MOHATHS O BO3pAacTaHUU U
yObIBaHUN (YHKLUH, MPOMEXYTKaX 3HAKOMOCTOSHCTBA. TeM caMmbIM co3aaercst 0a3za JAjsl yCBOEHUS
CBOWCTB KBAJPAaTUYHON M CTETICHHOW (DYHKIIMH, a TakKe JyUIsl JajdbHEWIIero yriayoneHus (yHKIHO-
HaJIbHBIX MPEJICTaBICHUH TP N3yUYEHUH Kypca ayireOpbl U Havasl aHaJIn3a.

[ToAroTOBUTENBHBIM HIArOM K U3yYEHUIO CBOMCTB KBAaAPATUYHOW (YHKIIMH SBISETCS TAaKKE PacCMOT-
peHMEe BOIpoca O KBaJIpaTHOM TPEXUWIEHE U €ro KOPHAX, BbIACIECHUH KBaJpaTa JBy4YJIeHA U3 KBaapar-
HOT'O TPEXWIEHA, Pa3JI0KEHNUU KBaIPaTHOTO TPEXUJIeHa HA MHOXKHUTEIH.
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U3y4enne KBaapaTHIHOM (yHKIMH HAYMHAETCS ¢ PACCMOTPEHHS (QYHKIIUM y = ax’, €€ CBOWCTB M 0CO-
OenHocTeil rpaduka, a TakKe JAPYIMX YACTHBIX BHJOB KBaJIpaTUUYHOW (yHKIMM — (QyHK-
iy =ax’ + b,

y=a (x - m)’. DTH CBeICHNs UCTIONB3YIOTCS TIPU M3yYEHUH CBOWCTB KBAJAPATUYHON (yHKIIUHM OOLIETO
BHa. BaxkHo, 4T00OBI yyamuecs MOHsIM, 4To Tpaduk GyHKIMHU y = ax’ + bx + ¢ MOKET OBITH MONyYEH
U3 rpaduka GYHKIMHU Y = ax’ ¢ MOMOMLILIO JBYX Mapa/uIebHbIX HEPEHOCOB. [IpueMbl MOCTPOEHHs Tpa-
¢uka pyHkumu y = ax’ + bx + ¢ oTpabaTHIBAIOTCA HA KOHKPETHBIX MpuMepax. IIpu 5Tom 0co6oe BHU-
MaHHe CleyeT YAeTUTh (POPMUPOBAHUIO Y YUAIIMXCSl YMEHUS YKa3bIBaTh KOOPMHATHI BEPIIMHBI Ha-
paboibl, ee OCh CHUMMETPHH, HAaIIpaBJIEHUE BETBEH Mapaboibl.

[Tpu u3ydyeHuun 3TON TeMbl AajbHellee pa3BUTHE MOIy4aeT YMEHUE HaXOIUTh MO rpaduky mpome-
KYTKHM BO3pacTaHusi M yObIBaHUsS (DYHKIMHU, a TaKKe MPOMEXKYTKH, B KOTOPBIX (DYHKIHUS COXpaHseT
3HAK.

VYyamuecs: 3HaKOMSITCS CO CBOMCTBAMM CTENEHHON (PyHKUMH y = X" IPU YETHOM M HEUYETHOM HaTy-
paJIbHOM TIOKa3aTese n. BBOOUTCS TOHATHE KOpHS -0 CTENIEHU. Y4alluecs OJDKHBl IMOHMMATh
cMbIC 3amiceit Buaa V-27, V81. OHu MOTydaoT Ipe/ICTaBICHNE O HAXOKICHHH 3HAYCHNH KOPHS C MO-
MOIIBIO KAJIBKYJIATOpA, IPUYEM BBIPAOOTKA COOTBETCTBYIOLINX YMEHHI He TpeOyeTcs.

3. YpaBHeHUS 1 HEPAaBEHCTBA € OJIHOI NepeMeHHOMH (6 YacoB).

OcHoBHas 11eJIb — CHUCTEMAaTU3UPOBaTh U 000OIIUThH CBEJIEHUS O PEILICHUH LIEIbIX U JPOOHBIX PALHO-
HAJIbHBIX YpPaBHEHUH C OJHOW TMEpeMEHHOH, CQOpPMHUPOBAaTH YMEHHE pElIaTh HEpaBEHCTBA
Bupa ax’ + bx +c>Owmwmax’ + bx + ¢ <O, rne a # 0.

B oTol Teme 3aBeplIaeTcs M3ydEHUE palMOHAIBHBIX YPAaBHEHMM C OJHOW NEpeMEeHHOU. B cBs3u ¢
STUM MPOBOJIUTCS HEKOTOpoe o00oOIIeHre U yriayOneHue cBeaeHnil 00 ypaBHeHUsX. BBoasaTcs mous-
THUS 1IEJIOTO PAllMOHAJIBHOIO YPAaBHEHUS M €r0 CTENEHU. YUalluecs 3HAKOMSTCS C PELIEHHEM ypaBHE-
HUN TpeTheil CTENeHU M YETBEPTOMl CTENEHU C MOMOUIBIO0 PA3JIOKEHUS HAa MHOXKUTEIN U BBEACHUS
BCIIOMOTaTEJIbHON NepeMeHHOW. MeToJ peleHusl ypaBHEHUI IIyTeM BBEIEHHUS BCIIOMOTaTEIbHBIX
MEPEMEHHBIX OYyJeT IUPOKO UCTIOIb30BaTHCS B AAJIbHEHIIEM MTPU PEIIEHUH TPUTOHOMETPUYECKUX, JIO-
rapupMHUECKUX JAPYTUX BUIOB ypaBHEHUH.

Pacmmpsitoress cBeieHusl 0 pelieHUH JIPOOHBIX PAalMOHAIBHBIX YPaBHEHUU. Ydaluecs: 3HaKOMSTCS C
HEKOTOPBIMHU CHEUAIBHBIMY NIPUEMAMU PELICHNS TAKUX YPaBHEHUM.

@dopMHUpOBAHKE YMEHUH PEIIaTh HEPABEHCTBA BUAA ax’ + bx + ¢ > 0 mma ax’ + bx + ¢ <0, rne a # 0,
OCYILIECTBIISICTCSI C OMOPOHM Ha BBEACHMS O Tpaduke KBaJpaTHUYHOW (YHKUUH (HarpaBlieHHE BETBEH
napaboJibl, €€ pacloyioKeHNEe OTHOCUTENHHO ocu Ox).

VYyamuecs 3HaKOMATCSA ¢ METO/IOM MHTEPBAJIOB, C IOMOIBIO KOTOPOT'O PEIIAIOTCS HECTIOKHBIE PaIvo-
HaJIbHbIC HEPABEHCTBA.

4.YpaBHeHust U HEpPaBeHCTBA c JBYMS nepeMeHHbIMHU (16 4acoB).
OcnosHas yenw: BEIpabOTaTh YMEHUE PEIIATh MPOCTEUIIINE CUCTEMBI, COJIepKalllie ypaBHEHHE BTOPOH
CTEIEHN C ABYMS IEPEMEHHOE U TEKCTOBBIE 3a/1a4 C IOMOIIBIO COCTABIICHUS TAKUX CHCTEM.

B nanHOl Teme 3aBepIIaeTCs U3yUYEHUE CUCTEM YPAaBHEHUH C IByMs IepeMEeHHbIMU. OCHOBHOE BHUMA-
HUE yAeNeTCs CUCTEMaM, B KOTOPBIX OJTHO U3 YPaBHEHHUH IIEPBOM CTEIIEHH, a Ipyroe BTopoi. 13secT-
HBI{ yyamuMmcs crnoco0 MoJICTAHOBKU HAaXOAMT 3J1eCh JAajbHEHIee NIPUMEHEHHE U TI03BOJIET CBOJIUTD
pElIeHNE TAKUX CUCTEM K PEIICHHIO KBaJpPAaTHOTO YPaBHEHUS.

O3HakoOMJICHHE yYallluXcsl ¢ MPUMEpaMU CHCTEM YPaBHEHHH ¢ JIByMsl IepeMEHHBIMH, B KOTOPBIX 00a
YpPaBHEHUSI BTOPOM CTEINEHHU, JOJDKHO OCYIIECTBIISITHCS C JOCTaTOYHOM OCTOPOKHOCTBIO M OIPaHHYU-
BaThCs MPOCTEHIIIMMU IIPUMEPAMH.

[TpuBreyeHre U3BECTHBIX yYalUMCS TpapuKOB MO3BOJSET MPUBECTH MPUMEPHI TpaduiecKoro pere-
HUS cucTeM ypaBHeHUH. C MOMOIIBIO TpapUUECKUX MpeACTaBICHUH MOXKHO HATJIsIHO MOKa3aTh yya-
IIUMCS, YTO CHCTEMBI JABYX YPABHEHUH C ABYMS NEPEMEHHBIMH BTOPOM CTENEHU MOTYT UMETh OJHO,
J1Ba, TPU, YETHIPE PEIICHNS WIA HE UMETh PELICHUM.
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Pa3zpaboTanHblii MaTeMaTHYEeCKHUil anmapat MO3BOJISET CYIIECTBEHHO PACHIMPUTH KIIACC COAepKaTelb-
HBIX TEKCTOBBIX 3a/1a4, PEIIAEMbIX C IOMOIIBIO CUCTEM YPAaBHEHUH.

W3ydeHue TeMbl 3aBeplIacTCsl BBEJCHUEM IMOHSATHII HEPABEHCTBA C ABYMS IEPEMEHHBIMU U CHCTEMBbI
HEpaBEHCTB C JIByMs nepeMeHHbIMU. CBelieHHs 0 TpaduKkax ypaBHEHMH C JBYMs IEPEMEHHBIMH HC-
MOJIB3YIOTCS TPU WITIOCTPALMU MHOXECTB PEIIEHUH HEKOTOPBIX MPOCTEHIINX HEPABEHCTB C JIByMS
NIEPEMEHHBIMH U UX CUCTEM.

5. Apupmerndeckas u reoMeTpuieckas nporpeccuu (15 yacos).

Apudmerndeckas u reomerpudeckas nporpeccuu. opMyIIbl I-T0 WICHa U CyMMBI IIEPBEBIX 71 WICHOB IIPOIPECCUN.
beckoneuHo yObIBarolasi reoMeTpUIEcKas Iporpeccusi.

Ocnoeénas yenb — 1aTh MOHATHUS 00 apu(METHUECKON U TEOMETPUUYECKOM MPOrpeccusix Kak YUCIOBbBIX
MOCJIEI0BATEIBHOCTAX 0COOO0r0 BUAA.

HpI/I HU3YUYCHUHU TEMbI BBOJUTCA IMOHATHC IMOCJICIOBATCIBHOCTHU, PA3BACHACTCA CMBICIT TCPMHHA «n-u
YJIeH TOCJIE0BATEIbHOCTHY, BBIPA0AaThIBACTCS YMEHUE UCIOJIb30BaTh MHAEKCHOE 00O3HAaueHue. DTH
CBCCHHUS HOCAT BCIIOMOTATEIbHBII XapaKkTep U UCIOJB3YIOTCA IJIA U3YUYCHUSA apH(i)MeTquCKOﬁ U reo-
METPUUYECKOHN ITPOTPECCHIA.

PaboTa ¢ ¢popmynamu n-ro 4jaeHa ¥ CyMMBI IEPBBIX /4 YICHOB MPOTPECCHIA, TOMUMO CBOETO OCHOBHOTO
Ha3HAueHMsI, MO3BOJISIET HEOJHOKPATHO BO3BPAIATHCS K BBIYMCICHUSAM, TOKIECTBEHHBIM NpeoOpa3o-
BAHMSIM, PELICHUIO YPaBHEHUI, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcsi XapakTepuCTHYECKUE CBOWCTBA apHU(PMETHUECKON U TeOMEeTpHUYECKON Mporpeccutii,
4TO II03BOJISIET PACIIMPUTH KPYT IIpeIaraeMblxX 3a1adq.

6. DiieMeHTbl KOMOMHATOPUKHU U TeOPUH BeposiTHOcTei (13 yacos).

KombOunaropHoe mpaBmio ymMmHOKeHUs. [lepectanoBku, pa3Menienusi, coueTanus. OTHOCUTENbHAs Ya-
CTOTa U BEPOSATHOCTh CITyYalHOTO COOBITHS.

OcHoénas yenb — 03HAKOMUTh YYalllUXCsl ¢ MOHATUSMU IEPECTAaHOBKH, Pa3MELICHMsI, COUYETaHUS U
COOTBETCTBYIOIIMMHU (HOpMYJIaMHU JUIs MOJICYETA UX YMCIIa; BBECTH MOHATHS OTHOCUTEIBHON YacTOTHI U
BEPOSTHOCTH CITy4aifHOT'O COOBITHSL.

W3ydeHne TeMbl HAUMHAETCS C peLIeHHs 3aa4, B KOTOPhIX TpeOyeTcsl COCTaBUTh T€ WJIM HHbIE KOMOU-
HAI[MH AJIEMEHTOB U MOJICYUTATh UX YHCIO. PazbsicHsAeTCS KOMOMHATOPHOE MPABHIO YMHOXEHHS, KO-
TOpO€ UCHOJIb3yeTCs B JalbHEUIIEM IpU BbIBOZE (GOpMYII JIIsl IOJICUETA YUCIIa IEPECTAaHOBOK, pa3Me-
LIEHUW U COUYECTAHUM.

[Tpu n3ydyeHun JaHHOTO MaTepuana HeoOXOauMO OOpaTHTh BHHUMaHUE YYallluXCsl Ha pa3iuyue MOHS-
TUH «pa3MeIleHNe» U «COoueTaHuey», CHOPMUPOBATh Y HUX YMEHHUE OMPEeNATh, O KaKOM BHJIE KOMOH-
HallMi UIET pedb B 3a/1a4e.

B nanno# TeMe yvamuecs 3HaKOMATCS ¢ Ha4aJbHBIMH CBEICHUSIMU U3 TEOPUU BEPOATHOCTEN. BBOIST-
Csl IOHATHS «CIy4yailHoe COOBITHEY», «OTHOCUTEIbHASI YACTOTA», «BEPOSITHOCTh CIIYyYalHOTO COOBITHS.
PaccmarpuBaroTcsi CTaTUCTUYECKUH M KIIACCUYECKHUM MOJAXOAbl K OINPEIEICHUIO BEPOSATHOCTH CIIY-
yaifHoro coObITus. BakHOo 00paTuTh BHUMAaHHE yYallluXcsl HA TO, YTO KJIACCUYECKOE OTpe/iesieHHe Be-
POSITHOCTH MOKHO TIPUMEHSTH TOJIBKO K TAKUM MOJIENISIM PealbHBIX COOBITUN, B KOTOPBIX BCE UCXOIBI
SBJISIFOTCS PABHOBO3MOYHBIMH.

7. lloBTopenue (16 yacos).

III TemaTHyeckoe NJIAHUPOBAHUE

Monyab «Aaredopa»

7 KJacc.

Ne /1t Tema Kosm-Bo
4acoB
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Broipaxenus. To:xnecrna. CrarucruueckKue

XAPaAKTECPUCTUKH.

YpaBHeHus.

22

IToBTOpEHUE

YucnoBble BbIDa>Ke€HUA

N

Bblpa)KeHI/IH C riepeMeHHbIMU

CpaBHeHMe 3HAUEHUM BbIpaXkeHUM

BxopHasi fuarHocTrueckast KOHTpPO/IbHas paboTa.

CBoiicTBa IelCTBUM HaJl UAC/IaMU

ToxxgectBa. ToxxgecTBeHHbIe TTPe0Opa30BaHUsI BEIPayKEHUH

OO6obmieHre W cUCTeMaTW3al[dsl 3HAaHUHA TI0  TeMe:«BbIpaXkeHus.
[Tpeobpa3oBaHst BEIDAYKEHHUI».

RN RR| R -

Konrponsnas padora Ne 1 «Beipaxkenus. [IpeoOpa3oBanue BoIpaXKeHUI

JIvuHeitHOe ypaBHEHHE C OJTHOM MEPEMEHHOMN

Pemenne 3a1au ¢ nOMOIIBIO YpaBHEHUH

Cpennee apudmeTndeckoe, pasmax U MoJa

MCJII/IaHa KaK CTaTUCTUYCCKAA XapaKTCPUCTUKHU

KontponbHas pabota Ne 2 «YpaBHEHHUS ¢ OJHOU ITEPEMEHHOM.
CTaTUCTUYECKHE XapaKTEPUCTUKI

— N W W N -

DyHKIUHU

_AHanm3 KOHTPOJIbHOM paboThl. YTO Takoe GyHKIMHU?

BorunicsieHne 3HaueHUM QyHKIMY 10 hopmyrie

I'paduik GyHKIMM

[IpsiMasi IpONOPLUHOHATBHOCT U €€ rpaduk

Jlunetinas Gyukums u ee rpaduk

B3anMHoe pacrionoxeHnne rpaguKoB TMHEWHBIX (YHKITHHA

KontponpHas pabora Ne 3 « DyHKIIUN»

CTteneHb C HaTypajibHbIM NOKa3aTej1emM

Ananu3 KoHTposbHOW pabotel. OripefiesieHHe CTeNeHW C HaTypabHbIM
TrioKa3aresieMm.

Onpe,qeﬂeHHe CTereHu C HaTypaJ/IbHBIM TMOKa3dTe/jIeM

YMHO)KeHUe U JiefleHue CTereHei

B03Be,qu1/Ie B CTereHb IMpor3BeJeHNs U CTeIIeHN

OpHOou/IeH U ero CTaH/JapTHBIN BUJ

YMHOXeHHue OJHOYJIeHd. BO3B€,£[€HI/IE OHOY/I€EHAd B HATYPAJIbHYHO CTEIIE€Hb

®yuKIMs y = X” ¥ ee rpaduk

®yuxuus y = x° u ee rpaduk. [1oaroroska K KOHTPOIBHOI paboTe

KonTtponbHas paboTa 3a mepBoe MoIyroane

R IRININEFINN(E-

MHoro4/eHbl1

j—
="

AHanu3 KOHTPOJIbHOM paboThl. MHOTOWIEH U €ro CTaHAAPTHBINA BUJ

[

CnoxeHue U BEBIYUTaHHE MHOTOYJICHOB

VYMHOXEHNE OJHOYJICHA HA MHOT'OYJICH
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Brinecenue O6H_ICFO MHOXXHUTCIIA 3a CKO6Ky

KontponpHas pabora Ne5 «Cymma v pa3HOCTh MHOTOUJICHOBY

Ananmuz KOHTpOHLHOﬁ pa6OTBI. YMHOKEHHE MHOTOUJIEHA HA MHOTOYJICH

VYMHOKEHHE MHOTOYJIEHA HA MHOTOYJICH

Pa3noykeHne MHOTOUI€Ha Ha MHOXHUTENU CII0COO0M TPYIITUPOBKHU

HOK%&TGJ’ILCTBO TOXICCTB

= ININN == W

Kontponpsnas padora Ne6 «IIponsBeaeHrie MHOTOYICHOBY

5 DopMyJibl COKPALEHHOI0 YMHOXXEHHS 18

AHanu3 KOHTpPONBHON paboThl. Bo3BefeHue B KBaZipaT U B KyD CyMMbI U 1
Pa3sHOCTU JBYX BbIpa)KeHUM

Bo3BefieHue B KBaZipaT CyMMbI U Pa3HOCTH IBYX BbIPayKEHUI 1

Bo3BeieHre B KyO CyMMbI ¥ Pa3HOCTH JIBYX BbIpayKeHUH 1

\S)

PasnokeHne Ha MHOXWUTENW C TIOMOLIbIO (OpPMY/ KBajipata CyMMbI U
KBa/lpaTa pa3HOCTH

YMHOKeHHe PasHOCTH [JBYX BbIPaXKEHUM Ha UX CYMMY

Pasnoxxenue Pd3HOCTH KBAAPdATOB Ha MHOXUWTEJIN

PaznoxxeHre Ha MHOXKUTEIU CYMMBGI ¥ PA3HOCTH KY6OB

== NN

Pasno)keHre Ha MHOXKUTETM CyMMBI U pa3HOCTH KyOoB. [ToAroToBka K
KOHTpOJIbHOM pabote

KoHTposbHast pabora Ne7 «KBazipaT CyMMBI M KBaZipaT pa3HOCTH»

AHanu3 KOHTpo/bHOM paboThl [Tpeobpa3oBaHMe 11e/10T0 BhIpaXKEHUs B 2
MHOTOYJ/IeH

w

[TprMeHeHre pa3IuyHbIX CIOCO00B Ui Pa3IoKEeHUs HA MHOKHUTEIIN

—

KontponpHas padora Ne§ «DopMyJibl COKpALLIEHHOTO YMHOKEHUS»

[y
w

6 CucTeMbl IMHENHBIX YPAaBHeHUM

JIvHeliHOe ypaBHeHUe C OfHOW MepeMeHHON

I'paduik iMHEHOTO ypaBHeHUsI C IByMsl lepeMeHHbIMHU

CucTeMbl TMHENHBIX YPaBHEHUH C IByMsl IepeMeHHbIMHU

Criocob 1o/ICTaHOBKH

Criocob cJ105KeHus

PerieHue 3a/1a4 C MOMOILIBIO CUCTEM YPaBHEHUM.

KonTposbHasi pabota Ne9 «CucTembl IMHEMHBIX YPaBHEHUH»

QNI WINININ |

7 IToBTOpEHUE.

8 kiacc.

Ne i/t Tema Koi-Bo
Yacos

1 PanuonaabHbie 1podu 23

Pa]_[I/IOHa]'IbHBIE BbIDa’>KE€HUSI.

PanmonansHeie 1poow.

OcHOBHOE CBOHCTBO ApOOH.

RN =

CraproBast KOHTpOJIbHAsA padoTa 3a Kypc aiaredpsl U reOMeTpuH 7 Kiiacca.

15




Coxkpaienue apooeit

CrnoxxeHnue npo0eit ¢ OJMHAKOBBIMH 3HAMEHATEISIMHU.

Brruutanue npo0Geit ¢ oqMHAKOBBIMH 3HAMEHATEISIMHU

CrnoxeHue 1 BbIUMTaHUE Apo0eii C pa3HbIMH 3HAMEHATEISIMH.

KontponsHas padorta Nel mo teme « PanmonansHbIe BIpaKeHUSI.
CrnoxeHre 1 BEIUUTaHue ApoOeiin

I I

YMHOXEHHE IpoOei.

Bo3sBeaenue npodu B CTETICHB.

Jlenenue npobei.

[Ipeobpa3oBanue pallOHAIBHBIX BBIPAKEHHI.

k k

y=-y ==
OyHKIMs ©  x°  x U ee rpaduK.

NIWINIFN

KonTtponbnas pabora Ne2 o teme « ParmonanbHbIe BBIpaKEHUS.
CrnoxxeHue 1 BBIYUTAHUE IPoOei»

—_

KBajpaTHbie KOpHU

J—
N

PauuonanpHbIe Uncia.

HppanmoHalibHbIE YHCIA.

ApudmMeTnuecKkuil KBaJpaTHBIN KOPEHb.

2_
VYpaBuenune X =4d.

OyHKIUS y=VX yee rpaduk.

KBazpatHblil KOpeHb U3 IPOU3BEIECHUS U IPOOH.

KBaspaTHbIil KOpEHb U3 CTENECHHU.

KonTponsHas padora Ne3 o teme «KBagpaTrHbie KOpHNY

BriHeceHne MHOXKHUTEIIS H3-T10[] 3HAKa KOpH:.

Brecenne MHOXUTES TI0J1 3HAK KOpH:I.

[IpeoOpa3oBaHue BbIpaKEHUN, COAEPKAIINUX KBAAPATHbIE KOPHH.

0606H_ICHI/IC U CHCTeMaTH3aIys 3HaHUH 110 TeMe ((KBa,Z[paTHLIe KOPHW.

KontponsHas padorta Ned 1o Teme « mpuMeHEHUE CBONCTB
apu(MeTHIeCKoro KBapaTHOTO KOPHSD).

— = W= = NN ==

KBaaparHbie ypaBHeHHsI

N
N

OripefienieHre KBafIpaTHOTO YpaBHEHHSI.

Henonnsie KBaJPATHBIC YPABHCHUS.

Pemenue KBaaApaTHBIX ypaBHeHI/Iﬁ MCTOAOM BBIJACIICHHUA KBaJgpara
ABYYJICHA.

N e

KontponpHas pabota 3a mepBoe Mmojyrojue.

Pemenue kBapaTHBIX ypaBHEHHI 110 hopMmyIie.

N =

Pemenne kBagpaTHBIX ypaBHEHHI 110 ()OPMYIie YETHOTO BTOPOTO
ko3¢ GuIHeHTa.

Pemenue 3a1a4 ¢ MOMOIIBIO KBaJPATHBIX ypaBHeHI/Iﬁ.

Teopema Buera.

Pemienue KBaJApaTHBIX ypaBHeHI/Iﬁ C IOMOIIBIO TCOPCMEI Buera.

KonTponwHas padota NeS5 1o Teme «kBagpaTHbIE YPABHCHHUS.

Pemenue qpoOHBIX pallOHAIBHBIX YPABHEHUI.

O06o00meHre u cucTeMaTu3anus 3HaHu 1o Teme «Pemenne qpoOHBIX
palMOHATBHBIX YPABHEHUI.

e LS

Pemenue 3a1a4 ¢ MOMOIIBIO padrOHAJIbHBIX ypaBHeHHfI.

w

['padmdeckwnii ciocod penieHns ypaBHEHUH.

—

O606H_ICHI/I6 M CcHCTeMmaTu3alnus 3HaHuld no Teme «Pelienue 3agad ¢
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MIOMOIIbIO IPOOHO PAIIMOHATIBHBIX YPaBHEHHI.

KonTponbHas pabora Ne6 1o Teme «IpoOHbIe pallMOHAIbHbIC YPAaBHEHHSD)

HepagencrBa

UucnoBble HEPABEHCTBA.

CBOINCTBA YHCIOBBIX HCPAaBCHCTB.

CrnoxeHHe YHCIOBBIX HEPABEHCTB.

VYMHOXXEHHE YHCIOBBIX HCPAaBCHCTB.

UncnoBble IPOMEKYTKHU.

KontponsHas padota Ne7 1o Teme «4uciI0BbIe HEPABEHCTBA U UX
CBOMCTBa»

e i D

Penienne HepaBeHCTB ¢ OAHON NEPEMEHHOM.

N

Pemenne cucteM HEPABEHCTB C OJIHOM MTEPEMEHHOM.

KonTponsnas padora Ne8 mo teme «HepaBeHCcTBa ¢ OqHOM MTEpeMEHHON U
UX CUCTEMBD)

B =N

CTreneHb C LeJbIM MOKAa3aTe/IeM

j—
w

Crerness ¢ LCJIBIM OTPHUIATCIILHBIM ITOKA3aTCIICM.

CBoiicTBa CTEIICHH C O ECJIBIM ITOKA3aTCIICM.

CraHapTHBIM BUJI YUCIIA.

BrinonHenue neicTBUi HaJ YUCIaMHU B CTaHAApPpTHOM BHUIC.

3anuchk TPUOIMKCHHBIX 3HAYCHUI.

JlelicTBus HaJ MPUOTMKEHHBIMH 3HAUEHHUSIMH.

Brrancaenus ¢ HpI/I6J'II/I}KeHHLIMI/I JaHHBIMHU Ha KaJBKYJIIATOPCEC.

Pemenue ynpaxkaenuii no teme «CTENeHb ¢ HEbIM MOKa3aTeaeM»

KonTponpHas padora Ne9 o teme « CTeneHb ¢ MeJIbIM TTOKa3aTeIeM»

IloBTOpEHME

Q=== N === W N

9 kJjacc.

Ne /1t

Tema

Kon-Bo
JacoB

IToBTOpeHue Kypca anredpsl 7 — 8 Ki1accoB

w

CaoiicTBa pynkuuii. KBagparuunas pyHkuomus.

N
w

@ynkiwst. O6aacTh onpeaesneHus U 00JIacTh 3HaYCHUH (PyHKIMK

CaoiicTBa QyHKITHI

KBaapaTHBbIi TPEXWIEH U €r0 KOPHH

PaznoxeHnue KBaJgpaTHOro TpéaneHa Ha MHOKXHUTCIIN

KontponrHas pabora Nel no Teme "ColicTBa dyHKImi"

DOyHKIMAS y = ax’

Ipapuxn Gysxumii y = ax’ + n
uy=alx—m)’

[TocTpoenue rpadguka KBaJpaTHIHON QYHKINUU

Crenennas gyuknus. Kopenb n-it creneHu.

W N N =R~ (NN
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O06001menune, cucTeMaTi3anys U KOPPEKIUs 3HAHUH 110 TEME
«KBagparuunas QyHKIMD

[\

KonTponsHas pabota Ne2 o reme «KBagparnunas GyHKIHsD

[am—

YpaBHeHNsI M HEPABEHCTBA € OJJHOM NepeMeHHOM.

ek
=)}

Llenoe ypaBHeHWe U ero KOpHU

[pobHble palloHa/IbHbIE YDaBHEHUS

PerieHvie ypaBHeHUM C OJHOU MepeMeHHOU

PeliieHre HepaBeHCTB BTOPOM CTerNeHH C OFHOM repeMeHHON

Pentenue HEpPAaBEeHCTB MeTOJ0M MHTepBdJ/IOB

KoHTposibHasi pabota Ne3 10 TeMe « YpaBHEHHs U CUCTeMbI ypaBHEHU»

— O[O |W

YPaBHe}ll/Iﬂ H HEPABCHCTBA C IBYMA IIEPEMECHHBIMU.

k.
=)}

YpaBHEHHE C ABYMs IEpEMEHHBIMHU U €ro rpaduk

['padpuueckuii criocol penieHusi CUCTEM YpaBHEHU I

KonTponpHas pabota 3a nepBoe noayroaue B popmare ora

Penienune cuctem ypaBHEHU BTOPOU CTENEHU

Pemenue 3a/1a4 ¢ MOMOILIBIO CHCTEM YPaBHEHUN BTOPOM CTEIEHU

HepaBeHCTBa C IBYMSA IICPCMCHHBIMHU U NX CUCTCMEI .

O60011eHKe, cucTeMaTH3aus M KOPPEKLIKs 3HaHUM.

KonTponbHas padora Ne4 no Teme «YpaBHEHUsI U CUCTEMbl YPaBHEHUI»

— N[NNI =[N

ApudpmMernyecKkasi U reoMeTpuYecKasi Iporpeccuu

ITocnemoBaTenbHOCTH.

Omnpenenenne apudmeTndeckort mporpeccun. @opmyrna #7-0ro 4ieHa
apu(METHYECKON MMPOTPECCHH.

CymMMa nepBbIX n WieHOB apu(METHIECKON MPOrpeccuu

Omnpenenenue reomeTpudeckoit mporpeccun. Gopmysa n-oro 4wieHa
T€OMETPUYECKOM MPOTPECCUH.

CymMMa nepBbIX N 4WIEHOB F€OMETPHUECKOM MPOrpecCcHu

O6o00mienne, cucTeMaTH3alys U KOPPEKIUs 3HAHUHN 110 TeMe
«ApudmeTnyeckasi 1 reOMeTpUIECKasi IPOrPECCUID

KonTponbhas padora Ne5 o reme «Apudmernueckas U reomeTpruaecKas
IIPOrPECCUM.

9J1eMeHTbI KOMﬁI/IHaTOpI/IKH U TEOpHUHN Bep0ﬂTHOCTeﬁ.

[Tprmepsl KOMOWHATOPHBIX 3314

[TepecTaHOBKHM

Pazmenienus

CoueTanus

OTHOcHTEIbHAS YACTOTA CIIYYalHOIO COOBITHS

BeposaTHOCTh paBHOBO3MOXHBIX COOBITUI

O06o0muIeHre, cUCTeMaTH3AIMS U KOPPEKIUS 3HAHUH.

=N (N (N[N

KonTponbhas pabora Ne 7 o reme "DiaeMeHThl KOMOMHATOPUKU U TEOPUH
BEPOSITHOCTEN»

[am—

Hrorosoe noBropenue
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