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1. Ilnanupyembie pe3yJbTaThl OCBOCHUSI Y4eOHOr0 npeaMeTa
JInyHOCTHBIE pe3yJIbTaThI

1. I'pasricoanckoe eocnumanue:
- TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXICHHH OOIIECTBEHHO-3HAYMMBIX M O3THYCCKUX MPOOJIEM, CBS3aHHBIX C IMPAKTUYCCKUM MPUMEHECHUEM
JIOCTIDKSHHI MaTEeMAaTHKH;
- OCO3HAHHUE BAYKHOCTU MOPAIBHO-3TUYECKUX MPUHIIMIIOB B IEATEIILHOCTH YUEHOTO.

2. Ilampuomuueckoe eéocnumanue:
- IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOM MaTEMaTUYECKON HAyKH;
- IIEHHOCTHOE OTHOIIIEHUE K JTOCTIKEHHUSIM POCCUUCKHUX YUEHBIX-MATEMATHUKOB.

3. lyxoeno - npaecmeenHnoe eocnumanue:
- OCO3HaHWE COIMAIBHBIX HOPM W TPABWJI MEXKIMYHOCTHBIX OTHOIICHWH B KOJUICKTHBE, TOTOBHOCTh K Pa3HOOOpPA3HOW COBMECTHOM MEATETLHOCTH ITPH
BBITIOJTHEHUHM y4YeOHBIX, TMO3HABATEIBHBIX 3aJlad, BBITIOJHEHWH DJKCIEPUMEHTOB, CO3/IaHWU YYEOHBIX NPOEKTOB, CTPEMJICHHE K B3aUMOTIOHMMAHHUIO H
B3aMMOITIOMOIIIH B MPOIIECCE ITON yUEOHOU NeATeTbHOCTH;
- TOTOBHOCTh OIICHMBATh CBOE MOBEIECHUE W MOCTYNKH CBOMX TOBAPHIIECH C MO3WIIMKM HPABCTBEHHBIX M MPABOBBIX HOPM C yUETOM OCO3HAHHUS IMOCI EICTBUI
ITOCTYIIKOB.

4. dcmemuueckoe éochumanue:
- BOCIPHSATHE 3CTETUYECKUX KAaYECTB MATEMAaTUUYECKON HAYKH: €€ TapMOHUYHOTO MMOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH.

5. llennocmu nayunozo noznanus:
- OCO3HAHHE IIEHHOCTH MAaTE€MaTUYE€CKON HAyKM KaK MOIIHOTO MHCTPYMEHTAa MO3HAHWS MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BaXKHEHIIECH COCTAaBIISIONICH
KYJbTYpBHI;
- pa3BUTHE HAYYHOU JIF0003HATENLHOCTH, HHTEpPECa K UCCIIEA0BATEIBCKOM e TEIbHOCTH.

6. Quzuueckoe eocnumanue u popmuposanue Kyjabmypvl 300p08bs:
- OCO3HaHHE IIEHHOCTH 0e30MacHOro o0pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE, BAXKHOCTHU MpaBUil OE30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, Ha
J0porax, ¢ AEKTPUYECKUM U TEIUIOBBIM 000PYAOBAHUEM B JOMAIITHUX YCIOBHSIX;
- copMHUPOBAHHOCThH HaBbIKa pedIeKCuu, MPU3HAHKUE CBOETO MpaBa Ha OMMOKY M TaKOTO e MpaBa y IpYroro 4eioBeKa.

7. Tpyooeoe éocnumanue:
- AaKTUBHOE Yy4YacTHe B pELICHUH NPAKTHUYECKUX 3a7ad (B pamMKax CEeMbH, IIKOJbI, TOpOJa, Kpas) TEXHOJOTMYECKOW M COIHMAbHON HampaBICHHOCTH,
TpeOYIOMIMX B TOM YUCIIE U MATEMAaTUYECKUX 3HAHUK;
- HHTEPEC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuii, CBA3aHHBIX C MAaTEMAaTUKOM.

8. Ikonozuueckoe éocnumanue:
- OpUEHTAlMd Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHWW ISl pelIeHHs 3aJad B OONACTH OKpYXKAIOIIEH Cpelbl, MIAHHPOBAHUS MOCTYNKOB M OLIEHKU HX
BO3MOJKHBIX MOCEACTBUH I OKPYKAIOIIEH Cpebl;



- 0CO3HaHUE INI00ATBHOTO XapaKTepa 3KOJIOTNUECKUX POOIeM U IyTeH UX PeIIeHus.

1)

2)

3)
4)

5)
6)

7)
8)

9)

MeTtanpeaMeTHbIe pe3yJabTaThI

YMEHHE CaMOCTOSTEJIBHO ONpPENENSITh LEIU CBOEro 0OydeHUs, CTaBUTh U (HOPMYIMpPOBAThH JJsl ceOsl HOBbIE 3ajauu B yu€Oe, pa3BUBaTb MOTHUBBI U
WHTEPECHI CBOEH MMO3HABATEIIBHOM IESITEIBHOCTH;

YMEHUE COOTHOCHUTH CBOM JEHUCTBHUS C IUIAHUPYEMBIMHU PE3YJIbTaTaMM, OCYILIECTBIIATH KOHTPOJb CBOEH IEATEIBHOCTH B IIPOLECCE TOCTHIKECHHS
pe3ynbTaTa, ONpeAessaTh CoCco0bl JEMCTBUIM B paMKax MPEAoKEeHHBIX YCIOBUN U TpeOOBaHHM, KOPPEKTUPOBATh CBOM JAEWUCTBUS B COOTBETCTBHUHU C
W3MEHSIOIICICS CUTYyallue;

YMEHHE OIpeAessaTh MOHATHUS, CO3/1aBaTh OOOOIEHUS, YCTaHABIMBATH aHAJIOIUM, KiIacCU(PUIHMPOBATh, CaAMOCTOSTENbHO BBHIOMpPATh OCHOBAHUS U
KpUTEpUH JUIs KilacCU(UKALINN;

YMEHHE YCTaHaBJIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYXACHHE, YMO3aKIOUeHHE (MHAYKTUBHOE, JAETYKTUBHOE M IO
AQHAJIOTHH) U JIeTIaTh BBIBOJIBI,

pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HCIIOIb30BaHUS MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHf;

MepBOHAYAJIbHBIE MPEACTABICHUS 00 UJESX U O METOJaX MaTEeMaTHKU Kak 00 YHUBEPCAJIbHOM SI3bIKE HAyKH M TEXHHUKH, O CPEJICTBE MOJIEIHPOBAHUS
SIBIIEHUI U TIPOLIECCOB;

yMEHHE BUIETh MaTEMaTHUUECKYIO 3a7]auy B KOHTEKCTE MPOOJIEMHOM CUTyallul B IPYTUX IUCHUILIMHAX, B OKPYXKAIOIIEeH KU3HU;

yMEHHE HaXOAWUTh B Pa3jIMYHBIX MCTOYHHKAX HMH(GOPMAILNIO, HEOOXOUMYIO ISl PEIIeHHs MaTeMaTH4YeCKHX 3a/ay, U MPEACTaBiIATh €€ B MOHATHOM
dhopwme, MPUHUMATH
pereHue B yCI0BUSX HEMTOJTHOW MU M30BITOYHOM, TOYHOW WIIM BEPOSITHOCTHON MH(OpMAInu;

yMEHHE MMOHUMATh U HCIOJIb30BaTh MaTeMaTHUYECKUE CPEICTBA HArJSAHOCTH (rpaduku, TaOIUIIbl, CXeMBbl U JIp.) IS WLIIOCTPAlUy, UHTEPIPETaIIH,
apryMeHTaluu;

10) YMCHHME BbIJIBUI'aTh TUIIOTE3bI ITPU PECHICHUHA 3a/la4u, IOHNUMAaTh HCO6XO,Z[I/IMOCTB HX IIPOBCPKU,
11) IMMOHUMAaHHUEC CYHIHOCTHU AJITOPUTMUUYCCKUX npemmcaHI/Iﬁ U YMCHUC HeﬁCTBOBaTB B COOTBCTCTBHU C IIPCATTOKCHHBIM aJITOPUTMOM.

IIpeaMeTHBIE pe3yabTaThI

1) OCO3HAHUE 3HAUCHUS MaTeMAaTUKH JIJISI IOBCETHEBHOM KU3HU YCJIOBCKA,
2) MMpeACTaBJICHUC O MaTeMaTH4EeCKOM HAYKC Kak C(I)epe MaTeMaTHYECKOM ACATCIBbHOCTH, 00 sramax eé pa3BuTHA, O e€ 3HAYUMOCTH I pa3BUTHUA

LIMBUIIN3AIINH;

3) pa3sBUTHUC yMeHI/II\/’I pa6OTaTL C yLIe6HI>IM MAaTeMaTHYCCKUM TCKCTOM (aHaHI/ISI/IpOBaTL, HU3BJICKATb HeO6XOI[I/IMy1-O I/IH(I)OpMaI_II/IIO), TOYHO W I'paMOTHO

BbIpaKaTb CBOU MBICJIM C IPUMCHCHUCM MaTeMaTH4YeCKOM TCPMUHOJIOTUH U CUMBOJIMKH, ITPOBOJUTH KJIaCCI/I(l)I/IKaI_II/II/I, JJOTHUYCCKUC O6OCHOBaHI/I$I;

4) BJIaJICHUC 0a30BBIM HOHATUHHBIM aIrrapaToM 1o OCHOBHBIM pa3/icyiaM COLCPKAHUS,



5) cucremaruyeckue 3HaHUS O PYHKIUSAX M UX CBOWCTBAX;

[IPAKTUYECKU 3HAYUMbIE MAaTEMATUYECKUE YMEHHUS M HaBBIKM, UX IPUMEHEHHE K PEIICHHI0 MaTeMaTM4eCKMX M HEMaTeMaTH4eCKHX 3ajad,
IIPEANOoararliee yMeHHs:

BBIIIOJIHATH BBIUMCIICHUS C JEMCTBUTEIbHBIMU YHCIAMU; PELIaTh YPAaBHEHUsI, HEPABEHCTBA, CUCTEMbl YPAaBHEHUIN U HEPABEHCTB;

pemaTh TEKCTOBBIE 3a/1a41 apU(PMETHUECKUM CIIOCOO0M, C TIOMOIIBIO COCTABIICHUS U PEIICHUS] ypaBHEHUH, CUCTEM YpaBHEHHUI U HEPABEHCTB;
HCII0JIb30BATh ANre0pandecKuil sI3pIK JJIs ONIMCAHUS [IPEIMETOB OKPYKAIOLIEr0 MUPA U CO3/1aHUs COOTBETCTBYIOLIUX MAaTEMAaTUYECKUX MOIETIEH;
IIPOBOJUTHh IPAKTHUUECKWE pacy€Thl: BBIYMCICHMSI C MPOLIEHTAMH, BBIUMCIEHUS C YHUCIOBBIMU IIOCJIEJOBATEIBbHOCTSAMHM, BBIUMCICHU S
CTaTUCTHUYECKUX XapaKTEPUCTHUK, BHITIOJIHEHUE TPUOIMKEHHBIX BBIYUCIICHU;

BBITNIOJIHATH TOXAECTBEHHBIE TPEO0OPa30BaHUs PALlMOHATIBHBIX BbIPAKEHUH;

BBITIOJIHATH OTI€paIMM HaJl MHOKECTBAMH;

uccienoBaTh GYHKINUU U CTPOUTH UX TpaduKy;

YUTATh U UCIOJIB30BaTh HHPOPMAIUIO, PEACTABIEHHYIO B BU/I€ TaOJIUIIbI, TUAarpaMMBbl (CTOI0YATON MIIM KPYTrOBOil);

peuarh npocreninre KOMOMHATOPHBIE 3a1a4H.

ITnanupvemMbie pe3yJabTAThI 00VYEeHUS
ajgareope B 7—9 kjaccax

AJZ2€6DCZM1£€CKL[€ BbIPANCEHUA

BbIMyCKHUK HAYYUTCS:
® OIIEPUPOBATH MOHATUSIMH «TOXKIECTBO», «TOXAECTBEHHOE IpeoOpa3zoBaHMe», peliaTh 3a/ladyd, cojepkaique OyKBEHHBbIE TaHHbIE, paboTaTh C

dhopmynamu;

OIICPpHUPOBATH ITIOHATUEM ((KBa,I[paTHBIﬁ KOPCHb», IPUMCHATH €I'0 B BBIYHCJICHUAX, BBIIIOJIHATH Hp606p330BaHI/Ie BpraH(CHHﬁ, CoZCpKAINMX CTCIICHU C

LECJIBIMHA ITOKA3aTCIIsIMU U KBAAPATHBIC KOPHH,

BBIIIOJIHATE TOXICCTBCHHBIC Hp606p330BaHI/I${ PpalOHaJIbHBIX BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI ﬂeﬁCTBHﬁ Haad MHOI'OWICHAMHM H aJIFC6paI/I‘ICCKI/IMI/I

TpOOSMH;

BBIIIOJIHATH PA3JI0OKCHUC MHOI'OYJICHOB HAa MHOKUTCIIN.

BbInyCKHHUK MOJYYUT BO3MOKHOCTD:

BBITIOJIHATE MHOT'OIIIArOBbIC Hp606p830BaHI/I$I pallrnOHAJIBHBIX BHpa)KeHPIfI, IMPUMCHSISA H_II/IpOKI/Iﬁ Ha6op CII0COOOB U HpI/IéMOB;
MPUMCHATH TOXKACCTBCHHBIC HpeO6pa3OBaHI/IH JJI PCIICHUS 3a1aY U3 pa3JIMYHBIX pa3ICJIOB Kypca.



Ypasnenus

BbInycKHMK HAYYHTCSI:

e periaTb OCHOBHBIE BH/IbI PALIMOHAIBHBIX YPABHEHUM C OJTHOM IIEPEMEHHON, CUCTEMBI IBYX YPAaBHEHUM C IBYMS IIEPEMEHHBIMU;

® [[OHMMAaTb YPAaBHCHHUEC KaK Ba)KHCfIHIyTO MaTEMaTUYCCKYIO MOACIIb JJId OIMMCAHUA U U3YUCHUS pa3HOO6pa3HI>IX PCATIBbHBIX CHTyaHHﬁ, peuiaTb TCKCTOBLIC
3aJla4M anreOpandecKuM METOJIOM;

® [[PUMCHSATH I“pa(i)I/I'-IeCKI/Ie MNpEACTaBJIICHUA I UCCIICAOBAHUA ypaBHeHHfI, HCCIICA0BAaHUA U PCUHICHUA CUCTCM ypaBHeHI/II\/JI C ABYMs IEPCMECHHBIMHU.
BbINyCKHHK MOJYYHT BO3MOKHOCTD:

® OBJIAJICTh CHELUAJIBHBIMM NPUEMAMHU PELICHUs YPAaBHEHUNM M CHCTEM YPAaBHEHUM; YBEPEHHO INPHMEHSTH ammapaTr YPaBHEHUW JUIS PELICHHUS
Pa3HOOOpPA3HBIX 33/1a4 U3 MATEMATUKH, CMEXHBIX MPEIMETOB, TPAKTUKH;

® [IPUMEHSTH rpapuuecKre MpeICTaBICHUs ISl UCCIIeI0BaHUsl ypaBHEHU I, CUCTEM ypaBHEHUH, coJiepKalliiXx OyKBeHHbIE KO (OUIIUEHTHI.

Hepasencmsa
BrInyCKHUK HAy4YHUTCH:
® [IOHUMAaTh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBS3aHHbIE C OTHOLIIEHUEM HEPaBEHCTBA, CBOMCTBA YHUCIOBBIX HEPABEHCTB;

® pelaTh JIMHEHHbBIE HEPABEHCTBA C OJTHOM NMEPEMEHHON U UX CUCTEMBI;

e pelaTh KBaJIpaTHbIE HEPABEHCTBA C OMOPOi Ha rpaduuecKue MpeaCcTaBICHHUS;

® IPUMEHSTH alnapaT HEPaBEHCTB JUIS PELICHUs 334a4 U3 Pa3InUHbIX Pa3JeioB Kypca.
BbINYCKHUK MOJYYUT BO3MOKHOCTD:

® OCBOHUTH pa3zHOOOpa3Hble NPUEMBI JI0KA3aTENIbCTBA HEPABEHCTB; YBEPEHHO MPHUMEHSTH almapaT HEpPaBEHCTB I pELIeHUs pPa3HOOOpa3HBIX
MaTeMaTHUYECKHUX 3a/1a4, 33J1a4 U3 CMEXKHBIX [TPEAMETOB U MPAKTUKY;

® [IPUMEHSATH rpauuecKre MpeICTaBICHUs ISl UCCIIeI0BAaHUSI HEPABEHCTB, CUCTEM HEPABEHCTB, COJIEPKAIUX OYKBEHHbIE KOAPPHUIIUECHTHI.

Hucnosvie muocecmsa
BbINyCKHUK HAYYHUTCH:
® [IOHMMAaTh TEPMHUHOJIOIUIO U CUMBOJIMKY, CBS3aHHbIE C IOHATUEM MHOKECTBA, BBITIIOJIHATh ONIEPALIMU HaJl MHOKECTBAMH;

® MICII0JIb30BAaThb HAYAJIbHBIC ITPCACTABJICHUA O MHOKCCTBC JIEMCTBUTEIILHBIX YHCEII.

BbInyCKHHUK MOJYYUT BO3MOKHOCTD:
® pa3BUBATh [IPEJICTABICHUE O MHOXKECTBAX;

® pa3sBUBATH IMMPEACTABJIICHHUC O YUCIIC U YUCJIOBBIX CUCTECMAX OT HATYPAJIbHBIX N0 JIEMCTBUTEIIBHBIX quce; 0 pojun BBIYMCIICHU B IIPAaKTUKE,
® Ppa3BUTH U er'IY6I/ITB 3HAHMS O JIECATUYHON 3alMCH ACHCTBUTEIbHBIX YHCEIT (nepnonnqecxne " HCTICPUOJUYICCKHUC I[p06I/I).



DyHKyUU

BoinyckHUK HayunTCs:

® IOHUMATbh U UCTIOJIb30BaTh (PYHKIIMOHAIBHBIC IOHATHS, S3bIK (TEPMUHBI, CAMBOJIMYECKHE 0003HAYCHNUS);

® CTPOUTH TPaPUKH IEMEHTAPHBIX (DYHKIIHIA, UCCIIENIOBATh CBOMCTBA YNCIOBBIX (DYHKIMK HA OCHOBE U3YyUYCHHUS MOBEJICHHS UX IPa(UKOB;

®IOHMMATh (PYHKIUIO KaK BaKHEHIIYIO MaTeMaTHYECKyI0 MOJIENb JUIS OINMCAHHs TIPOLIECCOB M SIBICHUH OKPYXKAIOMETO MHUpPA, NPUMEHSTH
(YHKIMOHATBHBIHN SI3BIK ISl OTMCAHMS U HCCIIEIOBAHUS 3aBUCHMOCTEH MEXTY (PH3MUECKUMH BETHUMHAMH;

® IOHUMATh U UCIIOJIb30BATh SI3BIK TOCIIEIOBATEIHBHOCTEH (TEPMHUHBI, CHMBOJIMYECKUE 0003HAUYEHUS );IPUMEHSATH (JOPMYJIBI, CBSI3aHHBIE C
apu(MeTHyecKoil 1 reOMeTpUUECKON MPOTrPeCcCUsiIMU, U anmnapat, CQOPMUPOBAHHBIN TP N3YUYEHUHU APYTUX pa3JIeNoB Kypca, K PEelIeHUo 3a/1a4, B TOM
YlClie C KOHTEKCTOM U3 PEaIbHOM KU3HU.
BbInyCKHUK MOJYy4YUT BO3MOKHOCTD:

® [IPOBOJIUTH UCCIIEI0OBAHUS, CBSI3aHHBIE C U3yUYEHUEM CBOICTB (DYHKIIMH, B TOM YHCIIE C

® IICII0JIb30BAHNEM KOMIIBIOTEPA; Ha OCHOBE TpaMKOB U3YyYEHHBIX (PYHKIMHA CTPOUTH OoJiee CIO0XKHbIE IpaduKu (KyCOYHO-3aJaHHbIE, C «BBIKOJIOTHIMI
TOYKaMH U T. I1.);

® 1ICI10JIb30BaTh (DYHKIIMOHAJILHBIE MTPE/ICTABICHUS U CBOIMCTBA PYHKUMHN I pellieHrs] MaTeMaTH4eCKHX 3ajlad U3 pa3IMyHbIX Pa3/IesoB Kypca;

e perraTh KOMOMHUPOBAHHBIE 33]1a4l ¢ MPUMEHEHUEM (opMys N-TO WieHa U CYMMBI N MEPBbIX WIEHOB apU(PMETUUECKON U T€OMETPUUYECKON MPOTpeccui,
IIPUMEHSS TIPU 3TOM anmapar ypaBHEHUI U HEPABEHCTB;

® [IOHUMAaTh apU(PMETHUECKYI0 M I'€OMETPUYECKYIO NMPOrPEecCUM KaK (YHKIMM HATypaJbHOIO apryMEHTa; CBS3bIBaTh apU(IMETHUECKYIO MPOTPECCHUI0 C
JMHEWHBIM POCTOM, F€OMETPUYECKYIO — € IKCIIOHEHIIMAIbHBIM POCTOM.

DnemeHmosl NPUKIAOHOU MAMEMAMUKU
BbINyCKHUK HAYYHUTCS:
® IICIIOJIB30BAaTh B X0O/1€ peH_IeHI/IH 3a1a4 3J'IeMeHTapHBIe Hpe,Z[CTaBHeHI/Iﬂ, CBs3aHHBEBIC C HpI/I6J'II/DKéHHBIMI/I 3HA4YCHHUAMU BCIINYHUH,

® JICTI0JIb30BATh MTPOCTEHIIINE CIIOCOOBI MTPECTaBICHHS U aHAIN3a CTATUCTUYECKUX IaHHBIX;

® HAXOJWUTh OTHOCHUTEIIFHYIO YaCTOTY M BEPOSATHOCTh CIYy4aifHOTO COOBITHS;

e pemaTh KOMOMHATOPHBIC 33241 Ha HAX0XK/ICHHE YUCIa 00BEKTOB MM KOMOMHAIIUH.
BbInycKHHK MOJYyYHT BO3MOKHOCTh:

®IOHATH, YTO YHCIIOBBIC JaHHBIC, KOTOPHIE HCIIOJIB3YIOTCS Ul XapaKTePUCTUKU OOBEKTOB OKPYXKAIOUIETO MHpA, SBISIOTCS IMPEUMYIIECTBEHHO
NpUOIMKEHHBIMY, YTO MO 3alUCH NMPUONMKEHHBIX 3HAYCHMH, COAEpKaIlluXcs B MH(OPMAIMOHHBIX HMCTOYHHMKAX, MOYKHO CYAWUTh O TMOTPEIIHOCTH
NPUOIIHKEHHUS;

® [IOHATH, YTO TOTPEIIHOCTh PE3YJIbTaTa BHIYMCICHUH JTODKHA OBITh COM3MEPHMA C MOTPEIIHOCTRIO HCXOHBIX JaHHBIX;



e IproOpeCTH TEePBOHAYAIBHBINA ONBIT OpraHu3anuu cOopa JaHHBIX HPU MPOBEICHHM OINpOca OOLIECTBEHHOTO MHEHHMS, OCYIIECTBIISATh MX aHAJM3,
MPEJCTABIATH PE3YIbTATHI ONPOCa B BU/IE TaOIUILIBI, JUArPAMMBI;

¢ IprOOPECTH OMNBIT MPOBEICHHS CIy4alHBIX HKCHEPUMEHTOB, B TOM YHCJIE C TOMOIIBIO KOMITBIOTEPHOTO MOJICIIMPOBAHMS, WHTEPIpPETallud HX
pe3ynbTaToOB;

® HAYYUTHCA HCKOTOPBIM CIICIUAJIbHBIM HpI/IéMaM peuicHuA KOM6I/IHaTOpHI)IX 3aJga4.

2. Conep:kanue Kypca ajaredpsl 7-9 kiiaccsl

AJiredpanyeckue BbIpaskeHUs!

Bripaxkenue ¢ mnepeMeHHBIMHU. 3HAUYCHHE BBIPAOKECHHUS C TNEepeMEeHHbIMHU. JlomycTHMBbIe 3HA4YeHUs TepeMeHHBIX. ToxkaecTBo. ToxaecTBEHHBbIE
npeoOpa3oBaHus aaredpanyeckux BoIpakeHui. Jloka3aTeabCcTBO TOXK/IECTB.

CreneHb ¢ HaTypaJbHBIM MOKa3zaTesaeM U €€ cBoiicTBa. OgHounenbl. OHOWIEH cTaHaapTHOTO BUAa. CTeneHs ogHowIeHa. MHOrowieHsl. MHOro4JieH
ctangaptHoro Buaa. CreneHs MHOrowieHa. CloskeHHe, BRIYMUTAHWE U YMHOXEHNE MHOTOWICHOB. DOpMYITbl COKPAIEHHOTO YMHOKEHUS: KBAJAPAT CYMMBI U
KBaJpaT Pa3HOCTU JBYX BBIpAXXCHUH, MPOU3BEACHNE PA3HOCTU U CYMMBI JIBYX BhIpaXeHUH. Pa3noxkeHne MHOTOWIeHa HA MHOXKUTENHN. BeiHEceHne 001iero
MHOKHTENS 3a CKOOKHU. MeTo rpynnupoBku. PasHOCTh KBaipaToB ABYX BhIpakeHHd. CyMMa U pa3HOCTh KyOOB JABYX BbhlpakeHHH. KBaspaTHbIil TpEXUIIEH.
Kopenb kBagpatHoro tpéxunena. CBONWCTBA KBaAPaTHOTO TpEXUIeHa. Pa3nokeHne KBaJpaTHOro TPEXUJIEHAa HA MHOXKHUTEIH.

Panmonansueie Beipakenus. Llenbie Bipaxkenus. J[poOHbie BeipakeHus. Parmonanbnast 1po6b. OCHOBHOE CBOWCTBO paIlMOHATBHOM TPOOH.
CrnoxeHue, BRIUMTaHNE, YMHOKEHUE U JICTICHUE pallMOHAIBHBIX Apo0Oeii. Bo3Benenne parmoHaibHON ApoOH B cTeneHb. TOXIeCTBEH HbIE IPE0Opa3oBaHUs
palMOHAIBHBIX BhIpaKeHUN. CTENEHb C LIEJIbIM MT0Ka3aTesieM U €€ CBOMCTBA.

KBagpatueie kopHU. ApupMETHYECKUN KBAJpAaTHBIH KOPEHb W €ro CBOWCTBA. TOXKIECTBEHHBIC MPEoOpa3OBaHUS BBIPAKEHUN, COJEPIKAIINX
KBaJpaTHbIEC KOPHHU.

YpaBHeHus

VYpaBHenue ¢ ogHol nepeMeHHo. Kopenb ypaBHeHus. PaBHOCUIIbHBIEC ypaBHEeHMS. CBOICTBA YpaBHEHUM C OJTHOM MEpEMEHHOM. YpaBHEHHUE KaK
MaTeMaThdeckas MoJielib pealibHOM cutyanuu. Jlunelinoe ypaBuenue. KBaapatnoe ypapHenue. @opmMyna KopHel kBaapaTHOro ypaBHeHus. Teopema Buera.
PaunonaneHble ypaBHeHus. PellieHre paunoHanbHbIX YPABHEHUN, CBOALIMXCS K TMHEMHBIM WM K KBAJPAaTHBIM YpaBHEHUSIM. PenieHne TeKCTOBBIX 3a/1a4 ¢
MIOMOIIBIO PALIMOHATIBHBIX YPABHEHUH.

VYpaBHeHHE ¢ ABYyMs IIEpEeMEHHBIMU. ['paduK ypaBHEHHsI ¢ IByMs IepeMEeHHbIMU. JInHEHHOe ypaBHEHUE C IBYMSI IIEPEMEHHBIMU U €0 Tpaduk.

Cucrembl ypaBHEHUU C JByMs IEepeMEHHBbIMHU. ['paduueckuil MeToja pelieHuss CUCTeMbl ypaBHEHHH C IByMs MepeMeHHbIMU. Perienue cuctem
YpaBHEHUI METOJI0OM IMOJACTAHOBKH U cioxeHusd. Cucrema JIByX YpaBHEHUU C IBYMs IEPEMEHHBIMU KaK MOJIEb PEAJIbHOM CUTYalIUH.

HepaBencrBa

UucnoBbie HEPaBEHCTBA U UX CBOMCTBA. CIOKEHHE U YMHOKEHHE YHCIIOBBIX HepaBeHCTB. OlleHMBAaHNUE 3HAYEHU BbIpakeHUs. HepaBeHCTBO ¢ 0/1HOM
nepeMeHHOM. PaBHOCUIIbHBIE HepaBeHCTBA. UKciioBble TPOMEXKYTKHU. JIMHEITHbIE U KBaJpaTHbIE HEPABEHCTBA C OJIHOM mepeMeHHOU. CHCTeMbl HEPABEHCTB C
OJIHOY IIEPEMEHHOM.



YucaoBble MHOKECTBA

MHoxecTBO U ero 3neMeHThl. CriocoObl 3a1aHus MHOKeCTB. PaBHble MHOKecTBa. IlycToe MHOkecTBO. [TonMHO)ecTBO. Oniepaiii HaJi MHOKECTBAMHU.
Wntroctpanysi COOTHOLIEHUI MEX Ay MHOKECTBAMH C IIOMOILBIO Juarpamm Jisiepa. MHOKeCTBa HaTypaJIbHBIX, LIEJbIX, PAlMOHAIBHBIX YHUCE.

m
PanmonansHoE unciio kak 1poOb B oo Tae MEZ, nEN, u kak OeCKOHEYHAas epUoInIecKast JecaTuaHast 1pook. [IpeacraBnenue 00 upparMoOHATBHOM YHCIIC.

MHoxecTBO AeUCTBUTENBHBIX uncell. [IpeacTaBnenne 1eiCTBUTENILHOTO YUCIA B BUAENOECKOHEUHON HETIEPUOANYECKON JecATUYHOM 1poOu. CpaBHEHHE
NeUCTBUTENBHBIX uncel. CBs3b Mexay MHOKecTBamu N, Z, Q, R.

DyHKUUHA

YucsaoBbie GyHKIHU

OYHKIIMOHATBHBIC 3aBUCUMOCTH Mex Ay BenuunHamu. [lonstue pynkiun. OyHKIMS KaKk MaTeMaTuueckast MOJIeb peasibHOTo Tporecca. O0aacThb
omnpeneneHus U obmaacts 3HaueHus GyHkiuu. Criocoosl 3ananus yakiuu. ['paduk ¢ynkiuu. [Toctpoenue rpagukoB QyHKINMA ¢ TOMOIIB IO TPeoOpa3oBaHU
¢uryp. Hynu pynkumu. [Ipomexyrku 3HakonoctosiHcTBa PyHKIUU. [IpoMexxyTku Bo3pactanus u yobiBanust GyHkimu. Jluneitnas GyHkiums, oOpaTHas
TIPOTIOPIHOHATBHOCTD, KBaApaTHIHas GyHKIMS, GyHKIHA Y=+/X, HX CBOHCTBA U TpaduKH.

Yucnosvie nociedosamenbHocmu

[Tonsatne dwucnoBoil mociemoBaTeIbHOCTH. KoHEYHBbIe © OECKOHEUHBIE TMocieaoBaTeNbHOCTH. (CrnocoObl  3aaHusl  IMMOCJEI0BATEILHOCTH.
Apudmernueckas M reoMmerpuueckas nporpeccuu. CBoHCTBa wWiIEHOB apu(pMETHYECKOW M TeoMeTpuyeckoil mporpeccuil. @opmynisl 00IIero uieHa
apudmernyeckoil M reomerpuyeckoil mporpeccuil. @opmyibl CyMMbI N TMEPBBIX YIEHOB apupMETHUEeCKOW U TeomeTpuyeckoil mporpeccuil. Cymma
OECKOHEYHOW TEOMETPUUECKOM Tporpeccuu, y kotopoi |(| < 1. IlpencraBnenne G€CKOHEYHON MEPUOAMYECKON JECITHYHONW JApoOU B BHUAEC OOBIKHOBEHHOM
Ipoowu.

JJIeMeHThI NPUKJIATHOH MaTeMATHKHU

Maremarnueckoe wmozenupoBanue. I[IporneHTHbie pacuérbl. DopMmyna CIOXKHBIX TPOLEHTOB. [IpubOnuxEHHbIE BBIUKCICHUSA. AOCONIOTHAS |
OTHOCHUTENIbHAsl MorpemHocT. OCHOBHBbIE MpaBWiIa KOMOWHATOpUKU. YacToTa W BEpOATHOCTH cliydailHoro coOwiTus. Kiaccuueckoe ormnpeneneHue
BEPOSTHOCTH.
Havaneubie cBenenust o crartuctuke. l[lpeacraBneHue MaHHBIX B BHJE TaONMI, KPYrOBBIX W CTOJNOYATHIX Auarpamm, rpadukoB. CraTHCTUYECKHE
XapaKTEePUCTUKN COBOKYITHOCTHU JAAHHBIX: CpeIHEE 3HAUCHUE, MO/JIa, pa3Max, MeIuaHa BhIOOPKU.

AJiredpa B HCTOPUYECKOM Pa3BUTHH

3aposeHue anreOpbl, KHUTa O BOCCTAHOBJICHUU U MPOTUBOIIOCTaBIIeHNH Myxammena anb-Xope3mu. Mcropust popMupoBaHUs MAaTEMaTHYECKOTO
s3bika. Kak 3apoaunacek uaest koopanHat. OTKpbITHE UPPALUMOHAIBHOCTH. VI3 HCTOpUU BO3HUKHOBEHHS (OPMYIT JUTsl pelIeHus ypaBHeHUM 3-if u 4-if creneHeil.
Uctopus pa3Butus nousatus ¢pyukiun. Kak 3apoamnace Teopus BepositHocteld. Yucna @Gubonavuu. 3agaya JI. [Tuzanckoro (GuboHauyn) o KpoJIMKax.

JI. ®. Marnuukui, I1. JI. YeObrmén. H. U. JloGaueBckuii, B. . Bynskosckuii , A. H. Konmoropos ,®. Buer, I1. ®epwma, P. Jlekapr,

H. Tapranss, 1. Kapaano, H. A6ens, b. I1ackans, JI. [Tuzanckuii, K. I"aycc.

3.TemaTnueckoe MIIAHMPOBAHUE MO aJredpe 7 KiIacc

A.I"'Mep3nsik, B.b.Ilononckuii, M.C.Akup (3 gyaca B Henemnto, Bcero 102 yacon)



MHOTI'OYJICH

KBaJpaTa Pa3HOCTH [BYX BBIPAKEHHH, CyMMbI KyOOB H

Paznen Kon-Bo Tembr Kon-Bo yacos OCHOBHBIC BHJIBI JISITEIBHOCTH 00yJaroImuxcs (Ha OcHOBHBIE HaNPABJICHUS
4acoB YpOBHE YHUBEPCAIBHBIX YUEOHBIX ACHCTBHIA) BOCIIMTATEIbHOMN
JIEATCILHOCTH
15 Beenenue B anreopy 3 Pacnosnasames uuciioBsle BbIpaKeHHs W BbhipaxeHus ¢ | 4,5,7,8
) MEepEeMEHHBIMH,  JMHEHHBbIC  ypaBHEHUsA.  [IpUBOIUTH
2 JIuHeliHOE ypaBHEHHE C OJTHOU 5 MPUMEPHl  BBIPAKEHUN C TIEPEMEHHBIMH, JIMHEHHBIX
q:) repeMeHHOMN ypaBHeHul. COCTaBJIsATh BBIPAKECHUE C MEPEMEHHBIMU T10
bl
2 E Pemenue 3ama4 ¢ moMoIsIo 5 YCIIOBHIO 3aa4Hu. BrimonuaTe peodpa3oBaHus
g: = ypaBHEHHI BBIPAXKEHUM: TIPUBOIAUTH o100HbBIE cllaraemele,
g § [ToBTOpEeHME M 1 packpeIBaTh CKOOKH. HaxomuTh 3HAaUEHHE BBIPAKCHUS C
% § CHCTEeMATH3aIHUs yI4eGHOTo MEPEMEHHBIMU TIPH 3aJIaHHBIX 3HAYCHHUSIX IEPEMEHHBIX.
= = Martepuaia IéHaCCI/I(bI/IHI/IPOBaTB anreOpanyecKue BBIPKEHUSI.
S MUCBIBATH I[EJIbIC BBIPAKECHUS.
S E KonTponbsHas pabora Ne 1 1 CBIBATD HEBIC BRIPAXKC .
~ = (BXOTHAS) Dopmynuposams ONPELICHUE TUHESHHOTO YpaBHEHUSI.
3 PemaTs nuHEHOE ypaBHEHHE B 00IIEM BHU/IC.
= WHTeprnipernpoBaTh ypaBHEHHE KaK MATEMaTHIECKYTO
~ MO/IeNTb peabHON cuTyarui. OMUCHIBATh CXEMY PElIeHUs
TEKCTOBOM 3a/1auu, MPUMEHSATH €€ JJIsl peIlieHUs 3a/1au.
52 ToX1eCTBEHHO PaBHbBIC 2 Dopmynuposams. 4578
BBIpaKeHUs. ToXaecTBa onpedenenus:  TOXIECTBEHHO  PaBHBIX  BBIPa)KEHUH,
= TOXIECTBAa, CTENIEHW C HATypaJdbHBIM IIOKa3aTeleM,
s Crenenp ¢ HAaTypaJIbHBIM 3
= OJTHOYJIEHA, CTaHJIAPTHOTO BHJIA OITHOYJIEHA,
2 TToKasaTeIem odddunrenta  ogHOWICHA cTerne OITHOWICHA
> K WLIAEHT: HOYJICH TEMeHn HOYJICH
§ CBOIiCTBa CTENIEHU C 3 11 & ’ o ’
= MHOTOYJIEHa, CTEIEHN MHOTOUYJIeHA;
= HaTypaJbHBIM MTOKa3aTelleM .
A ceolicmeqa: CTENEeHH C HATYypaJbHBIM IOKa3aTeNeM, 3Haka
OnHOWIEHBI 2
) CTETIeHU;
2 MHorousneHsl 1 i
=5 oL T ——— 3 npaeuia: — JOKa3aTebCTBA  TOXKIECTB,  YMHOXKEHHSA
= OJTHOYJICHA HA MHOTOWIEH, YMHOKEHHSI MHOTOUJICHOB.
N EHOFOIMGHOB — 1 Jlokazvieams ~ CBOWCTBA  CTENEHH C  HATypalbHBIM
o
§ OHTpOIbHAA paboTa N MoKa3aTeNeM. 3aluchbiBaTh W JIOKa3bIBaTh (DOPMYIIBL:
S YMHOMKEHNE O/IHOUIIEHA HA 4 MPOU3BEACHUS CYMMBI W Pa3HOCTH JBYX BBIpaXKEHUH,
MHOTOHIICH Pa3HOCTH KBAJIPaTOB JBYX BBIPAKEHUI, KBaJpaTa CyMMBI U
YMHOKeHHEe MHOT'OYJIeHa Ha 4




PasnoxxeHne MHOTOUYJIEHOB Ha
MHOKUTENU. BelHECEHME O0LIEr0o
MHOKUTENA 34 CKOOKH

pasHocTH KyOOB IBYX BBIpaKCHUI.
Bviuucniame  3HadueHHe  BBIPAXKEHUH  C IEPEMEHHBIMU.

[IpumensTs cBoiicTBa CTeNMeHH sl NpeoOpa3oBaHUs

y4e0HOro MaTepHraa

¢byakmun, rtpaduka GYHKOWH, JUHEWHOW (yHKINH,

Paznoxenne MHOTO4/ICHOB Ha 3 BBIPDAXKEHHUN. BBIMOMHATE YMHOXEHHE OJHOUYIECHOB W
MHOXUTENU. Merog
BO3BE/ICHUE OJHOWICHA B CTENEHb. [IpUBOIUTH OAHOYJICH
TPYIIHPOBKU 3
K CTaHJIApPTHOMY BHJIy. 3aluChiBaTh MHOTOYIEH B
KonTponbsHas pabora Ne 3 1 fap y y
TIpoH3Be/eHre PA3HOCTH H 3 CTaHJAPTHOM BHUJE, OMNPENEIITh CTEINEeHb MHOIOWICHA.
CYMMBI JIBYX BBIP@KEHHi IIpeoOpa3oBbiBaTh MIPOU3BEICHHE OJTHOYJICHA u
Pasnocth kBaspaToB ABYX 2 MHOIOYJICHA; CYMMBbI, Pa3HOCTH, TPOU3BEICHUS JIBYX
BBIpAKEHUM MHOT'OYJIEHOB B MHOIOWIEH. BBINONHATL pa3noxeHue
KBazpar cymmsI i KBaapat 4 MHOTOWICHa Ha MHOXHTEIIN CIIOCOOOM BBIHECEHHSI OOIIIEro
PasHOCTH ABYX BBIPAKCHHUH 3 MHOXHTENS 33 CKOOKH, CIOCOOOM TPYIIUPOBKH, IO
[IpeoOpazoBanre MHOTOUICHA B N
peodp (dhopMysaM COKpAIIEHHOrO YMHOKEHHUS U C MPUMEHEHUEM
KBaJpaT CyMMBbI MJIH Pa3HOCTH
N HECKOJIBKUX  cIocoOoB.  lcmonb3oBaTh — yKa3aHHbBIC
JIBYX BBIpaXKEHUH B
KoHTponbHas pabora Ne 4 1 npeoOpa3oBaHusl B IPOLECCE PEIICHUsS ypaBHEHUH,
CyMMa ¥ pa3HOCTh KyOOB JIBYX 2 JIOKa3aTe/IbCTBA  YTBEPIKICHHUH, PEIICHHS TEKCTOBBIX
BBIpAKEHUM 3a7a4
[IpuMeHenne pa3THMIHBIX 4
CIIOCOOOB Pa3IOKCHHS
MHOTO4YIeHa Ha MHOXKHUTEIH
[ToBTOpEeHME U crcTeMaTH3AIIHS 2
y4e0HOr0 MaTepraa
Kontponwsaas pabora Ne 5 1
= 12 CBs13u MeXIY BEIMIMHAMH. 2 Ilpusooums ipuMeps 3aBUCUMOCTEH MexTy BennunHamu. | 4,5,7,8
: [v3
= OyHKINSA Pazmmuate cpemm  3aBucMMOcTed  (DYHKIIMOHAJIHHBIE
= CriocoOb! 3anaHus QyHKIMH 2 3aBHCHUMOCTH.
5‘ I'paduk GyHKIHH 2 Onucvieamv noHamusA: 3aBUCUMOA W HE3aBHUCHUMOU
o JIuneitnas gynkmus, eé rpaduk 4 TepeMeHHbIX, (YHKIMH, apryMeHTa (YHKIHH, CHOCOOBI
3 U CBOICTBA 3amanusi  ¢GyHKmEH.  DOpMyIHpOBATH OmpeIeNeHAA:
S TTOBTOpEHYE N CHCTEMATH3AIAS 1 obmactu onpeneneHus (QyHKOUH, o0OIACTH 3HAYEHUH




Kontponbhas padora Ne 6

MPSIMOI PONOPLIUOHATIBHOCTH.
Bviyucname 3naueHre GyHKIUH 110 33 JAHHOMY 3HAYEHHUIO

aprymenTa. CocTaBnsTh TaOIMIBI 3HAYCHUN (DYHKITUH.
Crpouts rpaduk GyHKINH, 3aaaHHON TabmmuHO. [1o
rpaduKy GYHKIWY, SBISIOMIEHCS MOAETBIO PeaJbHOro
npolecca, OnpeiesaTh XapaKTepUCTUKU 3TOr0 Mpoliecca.
Crtpoutb rpaduk JTUHEHHOW GYHKIUHU U TPSIMON
IPOMOpIHOHATEHOCTH. ONMUCHIBATH CBOWCTBA ATHX
(hyHKIHI

WHBIX YPABHEHHH C

I'naea 4. Cucremsl JJuHe

ABYMS MIEPEMEHHbBIMHU

19

YpaBHEHUs ¢ AByMs
repeMeHHBIMU

JIuHeliHOe ypaBHEHUE C IBYMS
IepEeMEHHBIMHU U ero rpaduk

CucreMbl ypaBHEHUI ¢ IBYMSI
nepeMeHHbIMU. [ paduaeckuii
METO/I PEIICHUS] CUCTEMBI JIBYX
JIMHEWHBIX YPaBHEHUH C IBYMS
repeMeHHBIMU

Pemenue cucreM TUHEHHBIX
ypaBHEHUI METOI0M
MOJCTaHOBKHU

Pemenne cucreM TUHEHHBIX
YpaBHEHUH METOJIOM CIIOKEHHSI

Pemenue 3a1a4 ¢ moMoupko
CUCTEM JINHEUHBIX YPaBHEHUI

[ToBTOpEHMe 1 cucTEMaTH3AIH
y4e0HOr0 MaTepHraa

Ilpueooums npumepsi: ypaBHEHUS C IBYMs MEPEMEHHBIMU;
JUHEWHOT0 YpaBHEHUS C IBYMS IEPEMEHHBIMU; CHCTEMBI
JBYX JIMHEWHBIX YpaBHEHHH C JIByMs [E€pEMEHHBIMU;
pearbHBIX MPOIECCOB, ISl KOTOPHIX ypaBHEHHE C IBYMS
MepeMEHHBIMH WM CHCTEMa YpaBHEHMH C JIByMSA
MepEMEHHBIMU SIBIISIOTCS MaTEMaTHYECKUMHI MOZENSIMHU.
Onpenensite, ABNSETCA JIM IMapa YUCEN PEelIeHHEeM JTaHHOTO
YpaBHEHUS C IBYMSI IepEMEHHBIMH.

Dopmynuposams:

onpeoeneHus: pelleHusT  ypaBHEHHUs C  JAByMs
NEPEMEHHBIMH; YTO 3HAYUT PEUINTh ypaBHEHHUE C JBYMS
IepeMEeHHbIMY;  rpaduka  ypaBHEHMS C  JByMs
NEpEeMEHHBIMH;  JHHEHHOr0  ypaBHEHUS C  JABYMS
NEPEMEHHBIMH; DPEIICHUs] CHUCTEMbl YPaBHEHHM C IByMs
IepEMEHHBIMUY;

c80licmea ypaBHEHUH C IBYMs [IEPEMEHHBIMU.
Onucvigamy: cBOWCTBa rpaduka JUHEHHOTO ypaBHEHUS B
3aBUCHMOCTH OT 3Ha4YeHHWi Ko3(ummeHToB, rpaduaeckuit

4,5,7,8




Kourponbhas padora Ne 7 1 METOJ] DCIICHHS CHCTEMbl ABYX YpPaBHCHHH C IBYMs
(BBIXOZIHAS) IEPEeMEHHBIMH, METOJ] IOJCTAaHOBKA U METOJ CIOXKCHHS
IJIS PeLICHUs CHCTeMbl [BYX JIMHEHHBIX ypaBHEHHH C
ABYMSI TIEPEMEHHBIMH.
Cmpoums TpaduK IHMHEHHOrO ypaBHEHHS C JBYMs
NNEPEMECHHLIMMU. Pemats CHUCTEMbI ABYX JIMHEMHBIX
YPaBHEHUH C IBYMs IIEPEMEHHBIMH.
Pewams TEKCTOBBIC 3a/aud, B KOTOPBIX CHCTEMa MABYX
JIMHEHHBIX YpPaBHEHUN C JBYMs IIEDEMEHHBIMU SIBIISETCS
MaTEMaTHYeCKOH MOJENbI0 PEanbHOro mporecca, |
MHTCPHPECTUPOBATE PE3YIbTAT PCHICHUA CUCTEMbI
9 4 O06001IaTh ¥ CHCTEMaTU3UPOBATh yUeOHBIN MaTepHall,
JIeMEeHTbI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH N N
KOHTPOJIb 3HAHUU 1 YMCHUU
CraTucTryeckre XapakTepUCTUKH; cOOp U IpyNIUpPOBKa 2
CTaTHUCTUYECKUX JAHHBIX.
HarnsgHoe npencraBieHne cTaTUCTHUECKON HHPOpMAIIUU 2
(mpencraBiieHUE JaHHBIX B BUJIE TaOIHIL, JUarpamm,
rpaduKoB).

TemaTnueckoe NJIaHMPOBAHHUE 10 ajredpe 8 Kiacc

A.T.Mep3nsk, B.6.MonoHckuin, M.C.Akup (3 yaca B Hegento, scero 102 yacos)

Pazgen Kon-Bo Tembl Kom-Bo gacos OcCHOBHBIE BHJIBI JEATENBHOCTH 00ydJarommxcs (Ha OCHOBHBIE HaIlpaBJICHUS
4acoB YpOBHE YHUBEPCATHHBIX YI€OHBIX NEHCTBUN) BOCIMTATEIILHOMU
IeATEeIbHOCTH
2 - 44 PanmonansHbIe 1pOOH 2 Pacnosnasame uenvle panwoHanbHbIE BBIpaXkeHus, | 4,5,7,8
~ 5 E — IpOoOHBIE  pallMOHANbHBIE  BBIPAXKEHUS, [PUBOAUTH
S & O @ OCHOBHOE CBOMCTBO 3 o
S 3 % % . o TIPUMEpPHI TAKUX BBIPAKESHUH.
3 .
5 § = 3 IéauHOHam’HOH Apo 3 Dopmyrupogams. onpeoenenust: paIoHaIbHOTO
= = o N
a 2 JIOKCHAC 1 BHqHTaHer BEIPQXEHUS, JIOyCTUMBIX 3HAYCHWW IEPEMEHHON,
paIoHaIbHBIX Ipobeii ¢




OJMHAKOBBIMHU 3HAMCHATCIISIMU

TOXIACCTBCHHO PaBHBIX BLIpa)KeHHﬁ, TOXICCTBA,

BBIPAKEHHH, COEpKALIIX
apuMeTHUYECKUE KBaIpaTHBIC

Dopmynuposams onpeoeienus: KBAAPATHOTO KOPHA M3
yucia, apupMETHUECKOro KBaAPaTHOrO KOPHS U3 YHucia,

CrnoxeHuie U BBIYUTaHHE 6 PaBHOCHIIBHBIX YpaBHEHHH, PalliOHAILHOTO ypaBHEHUS,
palMoHaIbHBIX Apobeit ¢ CTElICHW C HYJIEBHIM [OKa3aTeleM, CTENeHH C
pa3HBIMH 3HAMEHATEISIMH OTpULATEIbHBIM  TOKa3aTelneM, CTaHAApTHOrO BHUIA
Kontponbshas padora Ne 1 1 yucina, OOpaTHOW TNPONOPLUOHANBHOCTH; CBOUCHEA:
(BxozHast) OCHOBHOE CBOWCTBO paIlMOHAIBHON JIpOOM, CBOMCTBa
YMHO)KGHI/IGI/II[GHCHI/IC 4 CTCIICHU C LCJIbIM IIOKa3aTcClIEM, ypaBHCHHﬁ, q)YHKHI/II/I
N k
palMoHaIBHBIX APOGEH. y= ;; npasuna: CIOXKCHHUS, BBIYMTAHUS, YMHOKECHUS,
Bo36BezLeHI/Ie paninOHaJIbPHOHU JleNIeHus1 Ipo0Oeli, BO3BEIEHHS pOo0U B CTEICHD, VCI06UE
'flfp 0bM B CTCIICHD 5 7 paBeHCTBa APOOH HYJIIO. JJokazvieamb CBOMNCTBA CTEIIEHU
OKCCTBCHHBIC ITPCOOPA3OBAHMA C 1eJbIM ToKazaTeneM. Onucviéams TpapuuecKuil MeTo
PalOHATIBHBIX BbIPAXKCHIN pellieHns] YpaBHEHUMN C OJHOUM nmepeMeHHOu. [Ipumensamo
Kontponbras padora Ne 2 1 OCHOBHOE  CBOHCTBO  pal[MOHABHOM  JApodu s
PaBHOCHIbHBIC ypaBHEHHS. 3 COKpallleHHss W Tpeobpa3oBanus Jpobel. [IpuBoauThH
PannonasbHbie ypaBHeHHs npobu K HoBoMy (00memy) 3HameHarenro. Haxomursb
CrereHb ¢ nembm 4 CYMMY, Pa3HOCTh, TIPOM3BEIEHHE M YaCTHOE APOOEi.
OTPULIATENbHbIM II0KA3aTEIEM BemonHasTh TOXKIECTBEHHBIE peobpa3zoBaHms
CBoiicTBa CTEIICHH C LETBIM 5 PAalMOHAIBHBIX BBIPAXXECHHUU. Pewiams ypaBHEHUS C
1TOKa3aTe/IEM MepEeMEHHON B  3HaMeHartene Jpobu. [lpumensmo
k. N
DyHKIHA Y = ~Hek rpadux 4 CBOWCTBA CTENEHW C I[eNbIM ToKa3aTeleM s
KonTponsHas pabora Ne 3 1 mpeoOpa3oBaHusl BBIPAXKEHUW. 3anucviéams 4YHCIA B
CTaHJAPTHOM BUJE. BbinonHAms TOCTPOCHUWE W UYTEHHE
k
rpaduka QyHKIHH Yy = >
25 ®ynxius Y = X2 u eé rpaduk 3 Onucvieamo: TIOHSATHE MHOYK€ECTBA, anemenTta | 4,5,7,8
] MHOYKECTBA, CIIOCOOBI 3aJaHUS MHOXECTB; MHOXECTBO
=
HATypaJIbHBIX  YHCEN, MHOXECTBO IENBIX  YHCEN
Z = KBapaTHble KOPHH. 3 M ’ It ’
s 5 . . MHOXXECTBO  pAIliOHANBHBIX  YHCET,  MHOXXECTBO
Z g ApubMernaeckuii KBaApaTHBIA .
> = —— JNIEACTBUTENBHBIX YHCEI W CBS3M MEXAYy OTHMHU
2 g YHUCIIOBBIMH MHOXECTBAMU; CBA3bh MEXITY OECKOHEUHBIMU
= 2 MHOXXECTBO U €ro AJIEMEHThI 2
= JIECSITHYHBIMUA IpoOsMuU u paIoHATbHBIMH,
2 A [MonmuoxecTBO. Onepanyu Haj 2
g5 UppauOHATEHBIMU YHCIIaMH. Pacnosznasamo
s & MHOKECTBAMHM
8 = pamioHaNbHbIE ¥ WppanroHanbHble uncia. [lpuBoanuth
= = “IuCIIOBLIE MHOKCCTBA 2 MPUMEPHl  PAIlMOHAIBHBIX YHCET W HWPPaIllMOHAIBHBIX
i S CoiicTBa aprpMeTHIECKOro 4 pHnepp, patt bpatt
9 o
2 = p yucen. 3anucvléams ¢ TOMOIIBI0 (OPMYN CBOMCTBa
=t KBa/PaTHOro KOpHA JeHCcTBUN c JECUCTBUTEIbHBIMU YUCIIAMH.
S ToxnecTBeHHBIEC IPe0Opa30BaHUS 5




KOpHHU

Oyuakums Y =vx u e€ rpadux

Kontponbhas padora Ne 4

PaBHBIX  MHOXECTB, IIOJMHOXECTBA, IEPECEUECHUS
MHOKECTB, = OOBEIMHEHUSI  MHOXECTB;  CBOUCMEA.
dynximm y = X%, apuhMeTHIeCKOro KBaJpaTHOTO KOPHS,
Gynxuu Yy = +x.  [oxasviéams  cBoiicTBa
apu(METHYecKOoro  KBaapaTHOro KopHa. — Cmpoumb
rpapuku Gyukmmit Y = X2 u Yy = x. Ipumenamo
MOHSTHE apU(PMETHYECKOr0 KBaJPAaTHOIO KOPHS st
BBIYMCIIEHUS  3HAYEHUW  BbIpaXeHUU.  Ympowams
BBIpKEHHS, COZIeprKalIre apupMeTHIECKIe KBaIpaTHbIC
kopHu. Pemath ypaBHeHus. CpaBHHMBaTh 3HAYCHHS
BBIpOKEHHU. BBIONHAT mpeoOpa3oBaHue BBHIPAKECHUH C
NpUMEHEHHEM BBIHECEHUSI MHOXKHTENS M3-TI0J 3HaKa
KOpHS, BHECEHHMS MHOXHUTENS IO 3HaK KOpPHIL.
BremmonHATE OCBOOOXKIEHHE OT HPPAIMOHAIBHOCTH B
3HaMeHaTene JpoOu, aHadu3 COOTHONIEHWH MEXIY
YHCJIOBBIMH MHOXKECTBAMU M MX DJIEMEHTAMHU

I'naea 3. KBanpaTHble ypaBHEeHUA

26

KBanparssle ypaBHeHUSI.
Pemenune HenomHbIX KBaAPaTHBIX
ypaBHEHUI

®opmysia KOpHEH KBaApaTHOTO
ypaBHEHUS

Teopema Buera

KonTponbsHas pabora Ne 5

KBaapatHbiii TpéxuieH

Pemenue ypaBHeHuUi,
CBOZSILMXCS K KBaAPATHBIM
YpaBHEHHAM

Wik |Ww

ParmonansHble ypaBHEHUS KaK
MaTeMaTHYECKHE MOAEIH
peanbHBIX CUTyalul

Pacnosnasams w TpUBOAWTH TPHUMEPHI KBaJPATHBIX
YpaBHEHUHN pa3iNYHbIX BHUAOB (ITOJHBIX, HEIOJIHBIX,
MPUBENEHHBIX ), KBaAPATHBIX TpEXwieHOB. ONHCHIBATh B
o0meM BHJE pelIeHHe HEeMONHBIX  KBaJPaTHBIX
ypaBHeHU. Dopmynuposams onpedeneHus: ypaBHEHHS
IIEPBOM CTENEHH, KBAJIPAaTHOIO YPAaBHEHUS; KBAIPAaTHOIO
TpEXWIEHA, NUCKPUMHMHAHTA KBaJpPaTHOTO YpPaBHEHUS U
KBaJAPATHOTO TPEXUIIECHA, KOPHS KBAAPATHOTO TPEXUJICHA,
OMKBaJpaTHOTO YpaBHEHHUS, cC80UCcmMEd KBaapaTHOTO
Tpéxunena; meopemy Buera m obpaTHylo eli Teopemy.
3anucvieams W noKa3piBaTh  (oOpMynmy — KOpHEH
KBaJpaTHOro ypaBHeHHs. lccrnenoBaTe KONMHYECTBO
KOpPHEH KBaJApaTHOrO YpaBHEHUS B 3aBUCUMOCTU OT
3HaKa €ro AHCKpUMHUHAaHTa. /J[okazvieams meopemb:

4,5,7,8




KonTponbshas pabora Ne 6 1

Buera (mpsamyto u 00paTHyI0), O pa3iOKEHUH
KBaJpaTHOIO TPEXWIEHA Ha MHOXUTEIU, O CBOMCTBE
KBaJpaTHOrO TpEXWICHA c OTpULIATENIbHBIM
JUCKpUMHMHAHTOM. Onucviéams Ha IPUMEPaX METOA
3aMEHbl IIEPEMEHHOM U1 pEUICHUs  YPaBHEHUU.
Haxooumv KOpHM KBaIpaTHBIX ypaBHEHHH Pa3THYHBIX
BugoB. [lpumenste Teopemy Buera m oOpatnyro el
TeopeMy.  BBINONHATE  paslioKEHHE  KBaJpPaTHOIO
TpEXwIeHa Ha MHOXUTENU. HaxoquTs KOpHU

YpaBHEHUH, KOTOpbIE CBOJAATCS K KBaJPaTHBIM.
CocTtaBnaTh KBaJpaTHbIE YPaBHEHUS U ypaBHEHHUS,
CBOJISILIIMECS K KBaAPATHBIM, SABIISIOLINECS
MaTEMAaTHYECKUMH MOJIETSIMHA PEATbHBIX CUTYaINi

DJIeMEeHTbl KOMOMHATOPUKH, CTATUCTUKHA H TEOPHH 7
BEpPOSITHOCTH
MHo3xecTBO( 271eMEHThI MHOKECTBA, MT0JIMHOKECTBO, 2
JMarpaMMbl Ditsiepa, orepalyy HaJl MHOKECTBaMH)
Kombunaropuka(repebop BapraHTOB, MPaBUia CyMMBI U 5

YMHO’KEHUS, pelieHrne KOMOMHATOPHBIX 33/1a4 IMyTeM
cucTeM rnepedopa BO3MOKHBIX BAPUAHTOB, a TAKXKE C
MCI0JIb30BAHUEM ITPABHUJI CYMMBbI M YMHOXKEHHUS).

O0001IaTh ¥ CHCTEMAaTU3UPOBATh yUeOHBIN MaTepHall,
KOHTPOJIb 3HAHUWA U YMEHHU

TemaTnueckoe NJIaHMPOBAHHUE 1O ajredpe 9 Kiacc

A.T.Mep3nsk, B.B.MonoHckuin, M.C.AKkup (3 yaca B Heaento, Bcero 102 yacos)

Paznen

Kon-Bo
4acoB

TeMbr

Kon-Bo
4acoB

OCHOBHBIE BHJIBI IEATEIBHOCTH 00ydJarommxcs (Ha
YPOBHE YHUBEPCATHHBIX YI€OHBIX JNEHCTBUN)

OcHoBHBIC HaITpaBJICHU
BOCHHUTATEIbHOM
JACATCIIBHOCTH




CUCTEM YpaBHEHHUH BTOPOU
CTEIIEHU

KBaJpaTHYHOH (YHKIIMM ONUCHIBATH €€ CBONCTBA.
Onucevieams CXEMAaTUYHOE PACHOIOKEHHE Hapadoibl

20 HucnoBble HEPABEHCTBA 3 Pacnosnasams W mpuBoguTh TpHUMepHl  uyucHoBHIX | 4,5,7,8
HEPaBEHCTB, HEPABEHCTB C MEPEMECHHBIMH, JMHEHHBIX
HEPaBEHCTB C OJHOM MEePEMEHHOW, ABOMHBIX HEPaBEHCTB.
Dopmynuposams onpedeneHus: CpPaBHEHUS IBYX YHCEDN,
OCHOBHBIE CBOMCTBA YUCIIOBBIX 2 pelieHuss ~ HepaBeHCTBA C  OJHOM  IEpEeMEHHOM,
3 HEpaBEHCTB PaBHOCHIIBHBIX ~ HEPAaBEHCTB,  PEIICHHS  CHCTEMEI
5 CrnoxeHne 1 yMHOKEHUE 3 HEPaBEHCTB C OAHOW MEpEeMEHHOM, 00JIACTH OTpeeIeHHS
5 YHCIIOBBIX HEPAaBEHCTB. BBIPOKEHHUS; CGOUCHMBA YUCIOBBIX HEPABEHCTB, CIOKCHHS
g OnenuBaHue U YMHOXEHHUS YMCIOBBIX HEPAaBEHCTB. Jloxaszwvigamu.
=¥ 2
é 3HAYCHUS BBIPAKCHUS CBOMCTBA YMCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHHH H
~ HepaseHncrsa ¢ onHoOM 1 YMHO>KEHUHU YHCIIOBBIX HEPABEHCTB.
s IIepEeMEHHON Pewams nuneiiHple HepaBeHCTBA. 3aNMCHIBATD PELICHUS
N v
S Pemienvie mMHEHHBIX HEPABEHCTB 5 HEPaBEHCTB M UX CUCTEM B BUJIC YHCIIOBBIX TPOMEKYTKOB,
~ C o/IHOH TiepeMeHHOH. UncioBbie 00BbeJMHEHYSI, IEPECEUCHUSI YMCIIOBBIX IPOMEXKYTKOB.
TIPOMEXKYTKH Pemiats cucreMy HepaBeHCTB € OJIHOM MEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB 5 OnenuBaTh 3HaUeHHE BelpaskeHUs. 1300paxkaTh Ha
C OZIHOM MepeMEHHOM KOOPJMHATHOM MPsAMOM 3alaHHbIE HEPABEHCTBAMU
Kontponbhas padora Ne 1 1 U CJIOBBIC IPOMEKYTKH
(BxOmHAs)
38 IToBTOpEHNKE U pacupeHre 3 Onucviéamy ~ mioHsiTHe  (QYHKOWMU  Kak  mpaswia, | 45 7.8
CBEIlEHUH 0 (QYHKLUH YCTaHABJIMBAIOILETO CBA3b MEXKIY 3JE€MEHTAMU [BYX
" MHOXXECTB.
= CaolicTBa PyHKIIUU 3 .
s Dopmynuposamy.
= IToctpoenue rpaduka GyHKIAN Y 3
g = kf (x) onpeodenenus: HYTIS (hyHKIIH; MIPOMEKYTKOB
= = ) .
= 3HAKOIOCTOSIHCTBA KLUH KLU, BO3pacTaromei
2 [Moctpoenue rpagukos pyHKIHMit 4 . byn > Pym - BO3D
= y = f(x) + b (yObIBaromeif) Ha MHOXECTBE; KBaJIpaTUYHON (YHKIWH;
] KBaJpaTHOTO HEPaBEHCTBA;
= ny="fx+a) P p o s
5 ~ ceolicmea KBaApaTUIHON (HyHKIUMY;
= Ksagpatuunas ¢pyHknms, e€ 6 o
= . npaguia TOCTPOCHUs TpapuKoB (YHKIUA C MOMOIIBIO
2, rpaduk u CBOWCTBa N ) i
g npeobpasoBanuii Buga f(x) — f(x) + b; f(x) — f(x + a);
< Kontponbhas pabora Ne 2 1 f Kf
: p : 09 — kf().
M. CLICHUC KBA/IpaTHBIX Cmpoumu rpaduku hyHKIII c MTOMOIIIBIO
2 HCPaBCHCTE _ npeobpasoBanuii Buga f(x) — f(x) + b; f(x) — f(x + a);
§ Cuctembl ypaBHEHUI! ¢ AByMS 6 f(x) — KF(x).
~ T1CPEMCHHBIMU Cmpoumps rpaduk xBaapatuunod ¢pynkuuu. Ilo rpaduky
Pemenue 3aga4 ¢ nomMoupro S




Kontponsnas padora Ne 3

OTHOCHTEIBHO OCH a0CIIMCC B 3aBHCHMOCTH OT 3HaKa
CTapILero kod(unreHTa u JTMCKPUMHUHAHTA
COOTBETCTBYIOIIECTO KBaAPATHOTO TPEXUIICHA.

Pewams xBanpaTHBIC HEPABEHCTBA, HUCIONB3YsS CXEMY
pacnosoKeHus apadoiibl OTHOCHTEIBHO OCH adCIUCC.
Onucvisams TpaUUECKUl METOJ PEIICHUS CUCTEMBI IBYX
YpaBHEHUH C JBYMs MEPEMEHHBIMH, METOJ] MOJICTAHOBKH
U METOJ CJIOKCHUS JUIS PEIICHUS CHCTEMBI JIBYX
YpaBHEHUH C ABYMS MEPEMEHHBIMH, OJJHO M3 KOTOPBIX HE
SIBJISIETCS] TMHEHHBIM.

Pewams TEKCTOBBIC 3ajlauM, B KOTOPHIX CHUCTEMa IBYX
ypaBHEHUH ¢  JABYMS  IICPEMCHHBIMH  SIBJISCTCSI
MaTEeMaTUYECKOH MOJIENBI0  peajbHOro Ipollecca, M
WHTEPIPETUPOBATH PE3YJIbTAT PEIICHUS CHCTEMBI

I'nasa 3. deMeHTHI MPUKJIATHONA MATEMATHKH

20

MaremaTtnueckoe
MOJIEIMPOBAaHNE

IIponieHTHBIE PACUETHI

AOcomroTHas U OTHOCUTEIbHAS
MTOTPELITHOCTH

OCHOBHBIC ITpaBHIIA
KOMOMHATOPHUKH

YacroTa 1 BEpOSITHOCTh
CIIy4alfHOTO COOBITHS

Knaccugeckoe omnpenenenue
BEPOSITHOCTH

HauanrHbpie cBenenus o
CTAaTUCTHUKE

KonTponsnas padora Ne 4

Pacnosnagams W TPUBOIUTH TPHUMEPHI  KBaJPATHBIX
YpaBHEHWH pa3iM4YHBIX BWIOB (IIOJHBIX, HEMOJHBIX,
NPUBEIEHHBIX), KBaJpaTHBIX TpEéXxwieHOB. ONMUCHIBATH B
o0ImeM  BHJE  peElICHUE  HEMONHBIX  KBaJIPaTHBIX
ypaBHEHUH.

Dopmynuposamy.

onpeodenenus: ypaBHEHUs NEPBOM CTEIEHH, KBaJpaTHOrO
ypaBHEHUS; KBaJpaTHOIO TPEXWICHA, AUCKPUMHUHAHTA
KBaJPaTHOrO YpaBHEHHs U KBaJpaTHOTO TpEXUIEHa,
KOpHS  KBaApaTHOro  TpExwieHa,  OWUKBaJApaTHOrO
ypaBHEHUS;

c6olicmea KBaApaTHOTO TPEXUIICHA;

meopemy Buera u oOpaTHyto €if Teopemy.

3anucvigams W JOKa3bBaTh  (QOpPMYINy  KOpHE
KBaJpaTHOrO YypaBHEHMs. lccrienoBaTe KONHYECTBO
KOpHEW KBaJpaTHOrO YpaBHEHMS B 3aBUCMMOCTH OT 3HAKa
€ro JUCKpUMHHAHTA.

Jlokazvieams meopemsi: Buera (mpsimyro u o0paTHYI0), O
Pa3JIOKEHNN KBAaJpaTHOTO TPEXWIEHA HA MHOXHUTENHU, O
CBOMCTBE KBaJpaTHOrO0 TPEXWICHA C OTPULATEIbHBIM
JUCKPUMHHAHTOM.

Onuceieams Ha TIpUMEPax METOZ 3aMEHBbl MEpEeMEHHON
IUIsl PEIICHHs] ypaBHEHUH.

Haxooumb KOpHM KBaJpaTHBIX YpPaBHEHUH pa3lIUYHBIX
BuaoB. Ilpumensts Teopemy Buera um oOpaTHylo ei

4,5,7,8




TCOpEMY. Brinonaars Pa3JI0)KCHUEC KBaApaTHOI'O
TpéX‘-IJ'ICHa Ha MHOXKHTeId. Haxonuts KOpHHU
ypaBHCHHﬁ, KOTOPBIC CBOAATCA K KBaJIpaTHLIM.

CocTaBnaTh KBaJpaTHbIE YpaBHEHUS U ypaBHEHMUS,
CBOJSIIIIAECS K KBAIPATHBIM, SIBJISFOILAECS
MaTEMaTUYECKUMHU MOJEISIMU PEAJIBHBIX CUTYyaLUi

I'naea 4. YucyioBble MOCIE€I0BATEILHOCTH
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YucaoBbIe TTOCIEA0BATEILHOCTH

Apudmerndeckast Iporpeccust

Cymma N IepBBIX WICHOB
apudmeTndeckoil mporpeccuu

I'eomerpuueckas nporpeccust

CyMMa N IepBHIX YICHOB
TeOMETPUIECKOM MPOrpecCuu

CyMMa OecKOHEUHOM
TreOMETPUIECKOM MPOrpeccui,
y KoTopoii |g] < 1

Kontponsaas padora Ne 5

Ilpusooums npumepsvi: MOCIEAOBATETHFHOCTEH; YHCIOBBIX
MOCJIEIOBATEILHOCTEH, B YaCTHOCTH apu(PMETHUCCKON U
reoMETPUYECKON MPOTPECCHUIA; HCTIOJIb30BAHUS
MOCJIEIOBATEILHOCTE B peadbHOM >KHU3HH; 3a7ad, B
KOTOPBIX PAacCMaTPHUBAIOTCI CYMMBI C OCCKOHEUHBIM
YKCJIOM CJIaraeMbIX.

Onucviéams: TOHATUSA  IIOCIEAOBATSIHLHOCTH, YJIeHA
MMOCIIEA0BATEIIHFHOCTH; CITOCOOBI 3aJJaHus
ITOCIICAOBATEIIHFHOCTH.

Buiuuciames: dYaeHa MOCHEHOBATEIBLHOCTH, 3aJIaHHOU
(hopMyJI0ii N-T0O YiIeHa UM PEKYPPEHTHO.

Dopmynuposamy.
OTIpENIEICHUS: apupMeTHIecKon MIPOTPECCHH,
T€OMETPUYECKOW  TMPOTrPEecCHMH;  CBOMCTBA  YJIEHOB

apu(METHICCKOW U TEOMETPHUICCKON ITPOTPECCHIA.
3adaéams  apuMETHUECKYIO W  TEOMETPHUYECKYIO
MIPOTPECCUU PEKYPPEHTHO.

3anucvieams u  nosacHams GOPMyYIBl  OOIIETO dIIEHA
apupMETHICCKOW W  TCOMETPHUYECKOW  IMPOTpPECcCHi.
3anuchIBaTh W JIOKa3bIBaTh: (DOPMYIBI CYMMBI N MEPBBIX
YJIEHOB apudmerndeckoit u TEOMETPUYECKOI
mporpeccuii; popMyIbl, BRIpaXKAIOIIHe CBOWCTBA UJIEHOB
apuMeTHIECKO 1 TeOMEeTPUIECKON TTPOTrPECCHi.

Boerancnsats cymmy 6€CKOHEUHOM TeoMeTpUIecKoi

nporpeccud, y kotopoii |q| < 1. IIpencraBisaTs
0ecKOHEUHbIE IEPHOANYECKHE IPOOH B BUJIE
OOBIKHOBEHHBIX

4,5,7,8




IloBTOpEHMe M cucTeMaTH3anMs Y4eOHOT0 MaTepuaJia

IToBTOpeHue Kypca 9 kinacca

Urorosas kouTposibHas padota Ne 6

O0600mmaTe 1 cHCTeMaTU3UPOBaTh y4eOHBIH MaTepHal,

KOHTpOJIb 3HAHUN U YMEHUN

COI''TACOBAHO
ITpoTokon 3acenanust MO yuurteneit
EcTecTBeHHO-MaTEeMaTHUECKOTO IIUKJIIA
MAOY COIII )\@83
ot 28.08.2023 ronma Ne 1

N 7 %6{Q@//,/MOCI/IH& JLB./

COTI'JTACOBAHO
3amegTuTElb TUPEKTOPA
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A<
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